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TepmuHonorua

E1 noTok

E1 uHTepdelic

Ethernet KaHan

NHTepdelic Ethernet

ONTOBOJIOKOHHbBIN UHTepdenc
Ethernet
ArperaTHbIn HTepdenc

ABOHEHTCKUI nHTEpPdENC

CBeToanoaHbIE MHANKATOPDI

Mpamow kabenb

CKpeLLeHHbI Kabenb

YnpaBastowmii KomnbloTep

— KaHa/a nepegayn [aHHbIX, MMEKLWNn nHTepdeiic B COOTBETCTBUMN CO
ctaHgaptom ITU-T G.703 anAa nepegayy AaHHbIX C HOMWHA/bHOWM
6UTOBOM CKOpOCTbio 2048 K6MT/C, KaK C LMKIOBOW opraHv3aumen B
COOTBETCTBUM co cTaHaapTom ITU-T G.704 (unm WUKM-30), Tak n 6es
LUMKNOBOM OpraHu3aLmm.

— 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 noakntovyeHuAa 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 Nnepegayvm gaHHbIX E1 m
M0/Ib30BaTE/IbCKMX AaHHbIX OT O4HOIO MY/IbTUNNEKCOPA- K APYromy.

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

— CUrHanbHble CBETOAMOAbl 3€/IeHOTO, EeNTOro U KPacHOro LBETOoB,
npegHasHavyeHHble A41A UHOMKALMW COCTOAHMA MHTEePdEncos.

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

- Ka6e!'lb, B KOTOPOM KOHTaAKTbl pa3bema, npegHasHa4dyeHHble AnA
nepegayn Ha OAHOM KOHUe, coeaAuHEHbl C KOHTAaKTaMM pPa3beMa,
npegHasHa4eHHbIMU ANnA Nnpuema Ha Apyrom KoHue.

— NEepPCOHasbHbIN KOMMbOTEP, NPeAHa3HAYEHHbIA 418 MOHUTOPUHIA U
ynpaBAeHWUA MyNbTUNIEKCOPOM.
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1 YcrpoicTBo U GYHKLMOHMPOBAHUE
dTa rfnaBa 3HAKOMWUT C  My/AbTUMNEKCOPOM (rMBpuaHbIM  MynbTUnaekcopom) ToPGate u
OMUCbLIBAET €ro OCHOBHbIE BO3MOKHOCTMU, aAropUTMbl PaboTbl.
1.1 AnnapaTHoe yCTPpOMUCTBO My/bTUnaeKkcopa cepumn ToPGate

MynbTnnnekcop cepumn ToPGate npeactasnser cobol  CAOKHOE MUKPOMPOLLECCOpPHOE
YCTPOWCTBO, COCTOALLEE W3 CAeayloWwmx OCHOBHbIX y3/10B: E1 ¢peiimepa, B COCTaB KOTOPOro BXOAWUT
LeHTpanbHbIn npoueccop (LLM), Ethernet kommyTaTopa 2-ro ypoBHA 1 conpoLeccopa N3mepeHuii.

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

®  POBEPKY U KOHOUIypaLumIo BCeX Y3/10B MybTUMJIEKCOPA MPY BKAKOYEHUN NMUTAHUSA;
e  3arpysky Mmkponporpammbl B E1 ppeirimep;
®  MakeTM3auMio 1 nepeaayvy notokos E1 yepes kaHan Ethernet;

®  KOHTPO/Ab NApameTpoB BXOAHbLIX CUFHA/NOB W COCTOAHWA arperatHbiX MHTepdeicoB BO Bpems
PaboTbl MyNbTUNEKCOPA;

®  3aNUCb B 3HEProHe3aBMCUMMYIO MaMATb [AaHHbIX 060 BCEX OTK/JIOHEHUSX OT HOPMbl BXOZHbIX
CUTHAJIOB U HapyLeHUAX PaboTocnocobHOCTU MYNBLTUNIEKCOPA;

®  VHAMKaUMIO PYHKLUMOHMPOBAHMA MY/IbTUMNEKCOPA M Bbldayy AMArHOCTUYECKOW MHpopmaumu no
npoTokosiam telnet, HTTP, SNMP.

AC 220V
b
2 R W, S
Conpouecco
O o) H ‘|_> pouy p
bl
MEM Clock Ethernet 1000Base-T
— — e
E1 G.703 interfaces
| Ethernet -
Mil

E1l KOMMyTaTop

dpenmep 2-ro ypoBH#A _]% R4
RJ45

3anyck B E% UART 1,2
3aBO/JCKOM
KowsepTop | ] miniUSB
FLASH yposreu

pexume
| I

RJ45

RJ45

OcHOBHbIE y3/1bl MyAbTUNJIEKCOPA cepun ToPGate.

BxogAawme notokn E1 npuHMmatoTca aboHeHTCKMMUM WMHTepdelicammn ycTpoictea. CoctosHue
nHTepdelica (OTCyTCTBME CUrHANA, KOLOBble OWWOKM, noTeps ¢GpPermoBOM CTPYKTYPbl) HenpepbiBHO
KoHTponupyetca E1 dpelimepom. LleHTpanbHbIl npoueccop pa3buBaeT MNPUMHATbIN MOTOK Ha MNaKeTbl
AnnHol ot 128 no 1408 6aifT, KoTopble cogep:KaT oT 4 ao 44 ¢peiimos G.704 (npu nepegaye 32 Talim-
cnotoB) u oT 4 oo 252 dppelrimos G.704 npu nepenaye meHee 32-yx TaliM-CNOTOB. ITU NaKeTbl CHabKaloTcA
3aro/IoBKaMn B COOTBETCTBUM C OOHUM M3 MOAAEPKMBAEMbIX CTaHAAPTOB M METKaMWU MnpuopuTeTa, U
HanpPaBAAOTCA B NAKETHbIN KOMMYTATOP. MaKeTHbIN KOMMYTaTOpP, B CBOIO o4Yepeab, Ha OCHOBE MMeIoLLelcA
Y Hero uHoopmauum o MapLupyTax (M Ha OCHoBe anropuTma obydeHus) c yyueTom npuopuTeTa u meTok VLAN
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Hanpas/aAeT MaKeTbl, coaepixalwune Mchopmau,mo o E1 notoKke, B AMHMUIO nepegayn, Bmecte C
NON1b30BaATE/IbCKUMU NaKeTaMU, NOCTYyNaroOWMMHN Yepes aboHEHTCKME NaKeTHble MHTepCbEﬁCbI.

BCTpeuHbIi MynbTUMNIEKCOP MPUHUMMAET aApecoBaHHble eMy MNaKeTbl, BbINOJHAET KOHTPO/b
NOCTYNUBLUMX AaHHbIX, NPpM HEobXOAMMOCTM 3anpallMBas MOBTOP MOTEPSAHHbLIX MAaKeToB, W Hanpasaset
Nno/ib30BaTe/IbCKME NakeTbl B abOHeHTCKMe uHTepdenchbl Ethernet, a nakeTbl ¢ NOTOKOBbIMW AAHHbIMUK B
BbIXOAHYIO oYyepeapb npoLeccopa 06paboTKM NOTOKOB.

MynbTunnekcop paboTtaet nog ynpasaeHnem BCTPOEHHOW onepaunoHHol cnuctembl LP OS. Kog
OMEepPaLMOHHOM CUCTEMbI M HACTPOMKM MYAbTUMJIEKCOPA XPaHATCA B  MUKpocxemax AsWw-namaTu,
OpraHn30BaHHbIX B GpaiinoBylo cUCTEMY.

O6HoBMEHME NporpaMMHOro obecneyeHns MyabTUNAEKCOPA MOMKET ObITb BbIMNOHEHO:

- KOHCO/IbHbIMM KOMaHZaMu yepes "TepmuHanbHoe" NogKatoueHne uam no npotokony telnet,
npeaBapuTeibHO CKoNupoBaBs ¢aiibl 0OOHOBAEHUIA Ha YCTPOMCTBO No npoToKoay FTP;

- yepes Web-nHtepdeitc no npotokony HTTP;

[na 3aWmTbl OT HECAHKLUMOHMPOBAHHOIO AOCTYNa NpeAyCMOTPEH 3anpoc Napoaa n nposepka IP
agpeca ynpasnAoLWwen cTaHLnu.

1.1.1 Nortokm E1l

MoTok E1 (2048 K6uT/c) — 3TO NepBMYHbII KaHan Nae3moxpoHHon umdposoit nepapxum (PDH).
Ba3oBbIMM XapaKTePUCTUKaMM ero GU3MYECKOro YPOBHA ABAAIOTCA aJrOPUTM KOAMPOBAHUA CUrHana u
dopma umnynbca. B antepaType, Kak NpaBMO, YKa3bIBaloOT ABa aAropuTma KoguposaHua — AMI (Alternate
Mark Inversion) n HDB3 (High Density Bipolar 3), Ha npaKTuKe e B NoAasasolem 60NbLWNHCTBE C/lyYaes
NCMNONb3YyeTca nocnegHuin. HapylweHna AMHENHOrO KOAMPOBAHUA BbI3blBAtOT NOABMEHWE TAaK HA3bIBAEMBbIX
KOOOBbIX OWMBOK, OA4HAKO 3TOT NapameTp ABAAETCA BTopocTeneHHbiM. Kogosas owwubKa He Bceraa
npuBoAMT K BMTOBOM, @ MMEHHO YacToTa 6uTOoBbIX owWKMBOK (bit error rate — BER) n ecTb BakHeWLwan
XapaKTepUCTUKA cucTem LnMppoBon nepesaumn.

Ctpyktypa notoka E1 onpepenseTcA Ha KaHa/lbHOM YypoBHe. KaK M3BeCTHO, 3TOT MOTOK
dopmupyeTca nNyTem BPEMEHHOro My bTUMIEKCMPOBaHMA 32 KaHanos 64 K6ut/c. Mpu 3tom Tak
HasbiBaeMbllt UukA (frame) E1 obpasyetca n3 32 BOCbMUOUTOBLIX TaliM-CIOTOB, Hymepyembix oT 0 go 31.
HyneBol TaliM-CIOT NpPUMEHAETCA AaA CyXKebHbIX Lenei: nepesayn cUrHana UUKAOBOM CUHXPOHMU3ALMK
(FAS — Frame Alignment Signal) unun curHana NFAS (Not contain Frame Alignment Signal), coobuweHuii 06
owmnbKax W aBapuiHbIX cuUrHanos. Ecav npu 3ToM Bce oOCTajsbHble TaM-CNOTbl OTBOAATCA MoA
No/Ib30BaTeNbCKYO MHPOPMALMIO, TO TaKyl CTPYKTYpPy MOTOKa HasbiBaloT umknosoit (FAS) nan MKM-31.
Cuctembl UKM-31 ncnonb3ytoTca oA nepenadu AaHHbIX, @ TaKXKe B HEKOTOPbIX NpunoxKeHuax ISDN.

Echm nomumo HyneBoro TaWm-cioTa nof ciayxebHble uenn orsogutca U 16-i — B Hem
nepepatoTca CUrHanbl BHYTPWMKaHasAbHOW TenedpoHHOW curHanmsauum (A, B, C, D) u cBepxuMKnoBou
cuHXpoHmsaumm (MFAS — MultiFrame Alignment Signal), — To TakaAa CcTpyKTypa Ha3biBaeTca

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

Kpome MKM-30 1 MKM-31 cyuwecTByeT ewe oauH TN notoka E1, KOTopbIi XapaKTepusyeTcs
OoTCyTCTBMEM BOOOLWE KaKoM 6bl TO HM OblNO  CTPYKTYpbl, T. €. pasfgeneHua Ha KaHanbl.
HecTpyKTypurpoBaHHbI NOTOK E1, Kak NpaBuao, NUCNOMb3YIOT B CETAX Nepesayn AaHHbIX.

MpoTtokon nepepgaun E1

MynbtTunnekcopbl cepum ToPGate cnocobHbl nepesaBaTb OT OAHOMO A0 ABAaAUATU YeTblpex
noTtokoB E1 yepes ceT NakeTHOM nepenayun gaHHbIX (Hanpumep, IP cetn unm Ethernet). Mpouecc nepegaun
Npo3payeH 414 BCEX NPOTOKO/OB U CUFHAM3ALMIA U, TaKUM 06pa3oM, COBMECTUM CO BCEM CYLLECTBYHOLLMM
obopypoBaHMem, UCMONb3YOWNM MHTepdeich E1.
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B ocHoBe TexHonoruu nepegaum notokos E1 yepes nakeTHyto cpeay Ethernet waum IP nexut
NPUHUMN pa3bueHna BUTOBOro NOTOKA Ha paBHble parMeHTbl M Mepefayn Kaxaoro M3 HUxX depes
NaKeTHyIo cpeay B BUAE OTAE/bHOrO NaKeTa, CHabKEeHHOro COOTBETCTBYIOLLMM 3arosloBKOM. Kak M3BECTHO,
6a30BbIn “kKMpnuunk” ceteit TDM — notok E1 popmupyetca nytem BpeMeHHOro MynbTUNAEKCMPOoBaHMA 32
KaHanos 64 Ké6ut/c. Mpu 3ToM, Tak HasbiBaemblit ppeiim E1 coctomT u3 32 Taiim-cnotos (6aitTos), ABa U3
KOTOPbIX 0ObIMHO UCNONBL3YIOTCA ANS CAYKEOHbIX uenen: oagMH — ANA CUHXPOHWM3AUMK, Apyron — ana
curHanmsaumm. Takum obpasom, ectecTBeHHOM nopumeit 6utosoro notoka E1 asnserca peim nam rpynna
dpenmoB. Ha nepBbi B3rAAA MOXET MNOKa3aTbCA, YTO A/1A HAAEKHOrNo, OPUEHTUPOBAHHOIO Ha
YCTAaHOB/NEHME COEAMHEHUN CcepBUCA CnedyeT WCNOJb30BaTb TPAHCMOPTHbIA npoTtokon TCP. OpgHako
peanmsyemad TCP rapaHTMpOBaHHasA [AOCTaBKa MNAKETOB YpPe3Bbl4aMHO M3ObITOMHA, Kpome TOro,
MCNONb3yeMbIA B MPOTOKO/IE MEXaHW3M MOBTOPHON Mepefayn COBEPLIEHHO He npeaHasHavyeH Aans
NPUNOXKEHUIN PpeaNbHOrO BPEMEHM.

bonee nogxoaAwmMm ABAAETCA MPOTOKON TPAHCMOPTHOIO YPOBHSA, OCHOBAHHbLIN Ha nepenadye
aenTtarpamm 6e3 KBUTAHUMN, ONLUMOHA/IbHO BO3MOXKHO MCMOJIb30BaHME MeXaHU3Ma NMOBTOPHOM nepeaaumn
AaHHbIX Ha OCHOBe fBHOrO 3anpoca Ha nepegadvy. B atom cnyyae pona cnyxkebHol mHbopmaumm
(M36bITOYHOCTE)  3HAUMTENbHO MeHblue: 3arosioBok Ethernet (14-18 6aiiT), onuuoHanbHo UDP u IP
3arosioBoK (8+20 6aliT), 3aronoBok TDMoP (14 6ant) wu FCS (4 6aiita). UToro — 60 6anT npwu
MCMNoAb30BaHUKM NpoTokonoe IP/UDP n 32 6aiT 6e3 ncnonb3oBaHWA 3TUX NpoOTOKonoB (+4 6aliTa npu
ucnonb3oBaHmMm VLAN T3ra). Yke npu 256-6a1MTOBON NOME3HOW HarpysKe 3TO BNO/HEe npuemnemo. Takoe
obbegnHeHne GpermMoB He NpUBEAET K CKONbKO-HWMOYAb CYyLLECTBEHHOMY YBEMYEHUIO 334EPKKMU,
MOCKOJIbKY Kaapl dperim anutca Bcero 125 mKc. [arke Mcnosb3oBaHMe rpynnbl U3 BOCbMU Gpeirnmos,
NnpuBHECET AOMNOJIHUTENbHYIO 334EPKKY BCEro B 1 mMc, YTO Ha NopAfoK MeHblle 15-Mc 3a4epKKM Koaeka 8
Kéut/c, ucnonsayemoro B cuctemax IP-tenedpoHmm.

KakoBbl 6bl HM ObIAM AeTann peanm3aunnm CUCTEMbI MAKETHOM nepeaadn uMppoBOro NoTOKa,
BaXHO OTMETUTb, YTO OHM obecrneymBatloT NPO3pPaYHyo nepecbiiky ¢peiimos TDM, He M3MEHAA HU Takm-
CNOTbl, HX KaHajbl CUTHaNMU3aUMKN, HU NepedaBaemyto MHPopmaumio. NoaToMy MX MOXKHO UCMNOJIb30BaTb
AN1A TPaHCNOPTUPOBKM TpaduKa Ntobbix cepBmcoB E1, gaske ecnm YacTb KaHa/NOB 3aHATA No4, AaHHbIe UK,
cKarkeM, notok E1 He wmeeT BoobWE HUKAKOW CTPyKTypbl (T. e. npeacraBnsetr cobow
HECTPYKTYPMPOBaHHbI/ NOTOK 6MTOB). TexHoI0rMA NpUMeHMMa U gas cepsuca Fractional E1, B aTom ciyyae
ONA CHUXKeHUs obbema TpaduKa B IP-nakeT BKAOYALOTCA cnelmanbHble MHPOPMaLMOHHbIE 6alTbI.

PaccmoTpyMM MCMONb30BaHWE KasKAOro M3 Tpex TUMOB CUrHaAM3auun: BHYTPUMOAOCHYHO (in-
band), no BbigeneHHbIM curHanbHbiM KaHanam (CAS) u obuiekaHanbHyo (CCS). Mpu mcnonb3oBaHUK
BHYTPMMOJIOCHOM CUrHanM3aumnmn cnyxebHana nHbopmauma nepesaetcs No pasroBOPHOMY KaHany B TOM XKe
YaCTOTHOM AManasoHe, YTo U cama pedb. Cy*KebHble coobueHNsA NpeacTaBAAOT cOB0 NPOCTO TOHA/bHbIE
curHansl (Hanpumep, kKoabl DTMF mam MFCR2) 1 noatomy npospayHo nepecbinatotcs cuctemamu ElolP
BmecTe c peydbto. CoobuieHus curHanumsaumm CAS nepecbinatotca B Tom e ¢pelime E1, yto 1 cama peub
(ans HUX cneumanbHo BbiaeneH 16-i TaMM-CNOT), HO He B pPeyeBOM AmanasoHe yacTtoT. Cuctembl E1olP
nepeaaroT Ux ToxKe abcooTHO Npo3payvyHo. Hanbonee NM3BECTHbIN NpeacTaBUTElb CUCTEM OB LLLEKaHaIbHOM
curHanusaumm — 310 cuctema OKC No 7 wam QSIG, ucnonbsyouwasa 64-K6ut/c KaHanbl nepegayu
nHbopmauum. B KayecTBe Noc/ieAHMX 4YacTo CAYy»KaT KaHanbl (TalM-cnoTbl) BHYTpU notokosB E1. B atom
cny4yae coobLeHNs curHanmsaumm Toxke 6e3 npobnem cneaytoT yepes yctpoliictea ElolP.

Ona obecneyeHuns KadvecTBa (a MHOraa M BO3MOXHOCTUM) nepegaumn E1 TpadmKka Heobxogumo
noaAep’KMBaTh OO0/KHbIN YpOBEHb CUHXPOHW3auMK. MakeTbl, Nnepegasaemble No Ethernet-cetam (a Tem
b6onee IP-ceTAm), WCNbITLIBAIOT ONPEAENEHHYIO 33a4epiKKy, MpPUYEM ee BelMYMHA MOMKET CUJIbHO
BapbupoBaTbcA. [Ana amynaumm B IP-cetn paboTbl cet TDM Heo6X04MMO YMEHbLUMTL BapuaLMIo 3a4EPMKKU
[0 onpefeneHHOro ypoBHA, obecneuyMBaloLLEro KavyecTBeHHyH TenedpoHHyto cBA3b. [aHHasa 3apada
pelaeTca NPUHUMAOLWMM MyabTURAeKcopom cepun ToPGate ¢ momoubto crnaxusatowero 6ydepa m
cneuynanbHOro aAropMTmMa BOCCTAHOBEHUA YacToTbl nepeaayn E1 noTtoka.

CUHXpOHM3aUMA

Ona obecneyeHns MPoO3payHOCTM Npouecca nepesaydn notoka E1 yepes nakeTHyto cpeay, B
KOTOPOW Bpems 3agepKKu (Bpems, Tpebyemoe ana nepegayn naketa OT MyHKTa OTMNPaBKM 4O MYHKTA
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Ha3Ha‘-IeHMFI) ANAa KaXXgoro naketa AaHHbIX MOXET BapbMPOBATbCA B LWWMPOKUX MNpeaenax, H606XO,CI,VIMO
Crna*Xmeatb Bapuaunn 3agepek n nogaepmeatb NOCTOAHHYHO 4aCTOTy nepenadn AaHHbIX, B TOYHOCTU
COOTBETCTBYHOLLYH YaCTOTE Npuema.

AI'II'OpVITM nepegaydu sbirnaanT cheagyrowmnm 06pa30M:

Bxogawme notokn E1 npuHUMatoTcs abOHEHTCKMMU MHTepdeincamm ycTponctsa. lMpuHATLIN
NOTOK pas3buBaeTca Ha nakeTbl gnmMHoi oT 128 no 1408 6aiT, KoTopble coaepKaT oT 4 ao 44 ¢ppeinmos
G.704 (npu nepegaye 32 Talim-cnotoB) n oT 4 go 252 dppelimos G.704 npu nepegaye meHee 32-yx Talim-
CNOTOB. ITW NaKeTbl CHAb¥KatoTCA 3aro/IOBKAMM B COOTBETCTBUM C OAHUM U3 NOALEPHKMBAEMbIX CTAaHAAPTOB
M MEeTKaMW MpUopUTETa, U 4Yepe3 paBHbIe MPOMENKYTKM BpemeHM, bnarogapAa NOCTOAHHOM 4YacToTe
NPUHMMAEMOrO MOTOKA, HAMPaBAAKTCA B arperaTHoli MHTepdeic n B AWHUIO Nepesayn. ANropuTMbl
paboTbl MaKeTHbIX KOMMYTaTOPOB rapaHTUPYIOT MNPUOPUTETHYIO Mepesadvy MaKeToB, COAEePKaLLMX
NOTOKOBblE AaHHble. BCTpeyHoe ycTPOMCTBO MPUHMMAET aApecoBaHHbIe eMy MaKeTbl, U NOCAe KOHTPOAA
LLe/IOCTHOCTU HanpaBs/AeT MoJib3oBaTefNibCKMe nakeTbl B bydep aboHeHTCcKoro uHTepdelica. Ha ocHoBe
nHbopMauum o cteneHn 3anosHeHns bydepa ycTaHaBAMBAETCA YacTOTa BbIxoAALLero notoka. MNpoueaypa
KOPPEKTUPOBKU BbIXOAHOW 4YacTOTbl BbiNonHAeTca 20 pa3 B CEKyHAY, YTO MO3BO/AET BOCCTaHaB/MBATb
WUCXOAHYIO YacTOTy C BbICOKOW TOYHOCTbIO. 3a Bpems MopafKa HECKONbKUX CEeKYHA, MOC/Ae BK/KYEHMUA
YCTPOICTBA CKOPOCTb BbIXOAHOIO NOTOKa NOACTPAMBAETCA K CKOPOCTU BXOAHOrO MOTOKA M OCTAETCHA TOYHO
paBHOM el B TeYEeHUe BCero BpeMeHu paboTbl ycTponcTBa. MrHOBEHHbIE OTKJIOHEHWUSI CKOPOCTU Nepeaaym
He npeBbIWwatoT 1-2 MUAIMOHHbLIX Aonen (ppm).
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OTKNOHEeHWEe BbIXOQHOW
YacToTbl, Ppm

+

Mpouecc NoACTPOMKM M CUHXPOHM3ALMU BbIXOAHOrO MoToka E1 npu nepBom  BKAOYEHUMU
YCTPOICTBA.

Hacrtpoiika E1

Y1066l HacTpoutb E1, HEobXxoAMMO YCTAaHOBUTb MapameTpbl COEAMHEHWA W MNapameTpbl
nepegayn. K napameTpam coeguHEHUA OTHOCATCA agpec yAaNeHHOro MyabTUNAEeKcopa U HOMep NopTa Ha
HeM, a TaKXe OCHOBHble MapamMeTpbl MaKeTOB AAaHHbIX HecyLlWwmx NOToK E1 Takne Kak pasmep nakeTa, MeTKu
VLAN 1 npuopuTtesaumm, pexumm ckaTus nays. T.e. UTobbl YCTAHOBUTb COEAMHEHME MEXKAY YKa3aHHbIMKM E1
nHTepdelricamm Ha IOKaIbHOM My/IbTUNNEKCOPE U YAaNneHHOM, Bbl 4O KHbI yKa3aTb HoOMep E1 nHTepdelica
Ha JIOKa/IbHOM My/bTUNAEKCOpPE, YKa3aTb IP aapec yganeHHoro mynbtunaekcopa u Homep E1 nHtepdelica
Ha yAa/NIeHHOM MY/IbTUMNIEKCOPE. ITO MOKET CAEeNATb TOIbKO agMUHUCTPATOP M HACTPOMKA AONXKHA ObITb
BbINOJIHEHA HAa 060MX KOHLLAX BUPTYaNbHOIO COeaUHEHMUS.

CyuiectsyeT BOSMOXHOCTb YCTaHAaBAMBATb COeAMHEHNE TOJIbKO C OAHOrO KOHLA. 3TO BO3MOXHO,
KOrAa Ha yoaneHHOM YCTPOWCTBE Yy TOrO MHTepdeica, ¢ KOTOPbIM NAaHUPYETCA COefUHEHME, YCTAHOBEH
pexkum Listen.
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CyLLecTByIOT ceAytoLlmMe napameTpbl:

MNapameTpbl nepeaaym:

e VLANID

Homep BupTyanbHOW JfoOKanbHOM ceTn. Heobxoammo BblGMpatb Tako VLAN, 4ToObl naKeTsbl
NPOXOAMIN HAacKBO3b OT OAHOMO YCTPOMCTBA A0 ApYyroro. Bo3amoxKHbl BapmaHTbl oT O go 4095, O o3HavaeT
otcytcTBue metkm VLAN.

o VLANPri

BCTpOEHHbI KOMMYTATOP MynbTUNIEKcopa TpebyeT 4Tobbl NpnopuTeT Hbla paBeH 6-TM UAK 7-Mu AnA
obecneyeHns abCONOTHOTO NPUOPUTETA, ECAM KE MUCMOMb3YIOTCA BO3MOXHOCTM MpUopUTE3aLUM
OOMNONHUTENbHOTO 060pPYA0BaHMA MOXKHO MCMO/Ib30BaTb /1060€ YMCAO B 3TOM C/y4ae MyAbTUMNIEKCOP
NMWb nomeyaeT nakeTbl E1, @ 4ONONHUTENbHBIE KOMMYTATOPbl OTBETCTBEHHbLI 33 TO, YTOObI AaTb NpUopUTET
cornacHo uHdopmaumm VLAN. Heobxoammo, uTobbl Tpaduk E1 mmen cambliii BbICOKMIA NPUOPUTET B
mecTHoM ceTu Ethernet.

e Compression

Br/toueHune/BbiknodeHMe cxkaTuaA. CxkaTue ocyulecteaseTtca 6e3 notepb. Ecam cxkatue BKAOYEHO, TO
HEWcnonb3yemble B KaHajle TallM-CNOTbl He MepejaroTcd, CNefoBaTesibHO, YMEHbLUAETCA pasmep
nepesaBaemMblx NAKETOB, a, Cle0BaTe/IbHO, M 06beM NepefaBaemMbIX JAHHbIX.

e KeyFramelnterval

NHTepBan mexay nepegadyamm Naketos CO BCEMWU TaMM-CIOTaMM B Clyvae BKAKOYEHHOTO CxKaTusA (T.e.
WHTEpPBaN MeXAy Nepecbl/IkaMn KOHTPOJIbHbIX (KOHCTAHTHbIX) 3HAYEHUI).

MoxeT npuHUMaTbL 3HayeHus ot 0 go 65535 ¢ppeimos.

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

e ToS

YctaHasnumBaeT IP TOS gna nakeToB yKa3aHHOro MHTepdeica, MeTka 3a4aeTca Kak AecATUYHOEe YNCAO.
ToS (Type of Service) - 6ai1T, pacnosoxeHHbIn B 3arosioBke IP (YposeHb 3) 1 cocToAWmMA B BONbLINMHCTBE
cnyyaeB M3 Tpex cneayowmx nonei: "PRECEDENCE", npeaHasHayeHHoe ans obo3HauyeHMA npuopuTeTa
patarpammbl, " TOS", yKasblBatoLLee, Kak ceTb A0/IXKHA AenaTb BbIGOP MeXKay NPONyCKHOM cnocobHOCTLIO,
334EePKKOM, HaZEeKHOCTbIO, N CTOMMOCTBIO M HEUCMO/Ib3yeMOE B HacToslee Bpema none "MBZ", Kotopoe
OO/IKHO ObITb YCTAHOBEHO HOAMb. MogpobHocTM onucaHbl B RFC791, RFC1349 n RFC2474. MynbTunaeKkcop
Nno3BO/IAET YCTaHOBUTb Ntoboe 3HauyeHue (yKasaHHOe B AeCcATUYHOM Buae) ana scero 6awnTa ToS IP.

e FrameSize

YcTaHaBnvBaeT pasmep pperima B %2 mc. MoXeT NpuHMMATL 3HavyeHuA: oT 1 go 63. Mo ymonyaHuto
paBHO 2. HeobX0AMMO MOMHUTb, YTO 4Yem DoJblle MAKeT, TEM MEeHbLLE OBEPXes Ha nepenady 3arosoBKa.
Tem 6o/bLUE 3aepKKa HA NaKeTM3aLmto. Tem 6onblume noTepu 6UT Npu NpPonagaHMM O4HOro NaKeTa.

MNapameTpbl Nnpuema:

e JBSize

YcTaHOBKa pa3mepa BbIXOAHOM ovepenm, B MUINCEKYHAAX.

OH posixKeH 6biTb 6onblue, Yem GAYKTYaums TPAH3UTHOTO BPeMeHU B ceTu. Hanpumep, ecam ansa cra
NnakeToB Bpems TpaH3uTa Konebnetca ot 2.5 ao 6.5 mc, To 6ydep AonKeH 6biTb, XOTA 6bl 4 MC, YTOBbI HU
OAMH NaKeT He 6bln noTepsaH. Jlydwe, ecnm bydep ewe 6onblue, TOrga CMOXKeT paboTaTb MeXaHM3M
nepesanpoca NOTEPAHHbIX NakeTos. Bo Bcex cnyyasx, Korga AMCnepcus BpeMeHW 3afeprKKM npesblaeT
e4MHULbl MUIIUCEKYHA, BEIMYMHA Bydepa — KOMNPOMUCC MeXAY 334EPKKOM U KOIMYECTBOM NOTEPAHHbIX
naketoB. MoeT NpuHUMaTb 3HauveHuA: oT 1 mc go 2000 mc Ha nopT, HO He 6onee 4000 mc Ha Bce
ycTpoicTBo (HaumHas ¢ 9.4SR26).

CnepyeT yunTbiBaTb, YTO MaKcMMmanbHoe Konunvectso Ethernet dpeiimos B jitter-6ydepe, orpaHnyeHo
yncaom 512, T.e. 4OKHO BbINONHATLCA ycnoBume JBSize/FrameSize < 256 (HaunHan ¢ 9.4SR28)

e MaxTimeout

MaKkcMmanbHOe Bpems 3KCTpanoasauMu (NOBTOPEHWs MocnedHero MosyvYeHHOro naketa B C/yyae
BPEMEHHOIO MPEKPaLLEHNA BXOLHOIO MOTOKA NAKETOB, HANPUMep Npu nepekntodeHnn Ethernet anHKa Ha
pes3epBHbIN B C/lyYae aBapum) BbixoaHoro notoka E1. iInanasoH 3HayeHuit ot 0 4o 7000 mc.
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e SyncSource

YKa3blBaeT WUCTOYHUK CUHXpPOHM3aLMu noToka E1l, Homep uHTepdeiica E1 BbibepeT MCTOYHMKOM
CUHXPOHU3AUMM BXOAALMI NOTOK Ha YKa3aHHOM MHTepdeiice; -1 (Mo yMOAYaHMIO) PpEXXMM BOCCTaHOBEHUA

4acToTbl.

MNapameTpbl NPOCKaAb3bIBAHUA:

o SlipLeft, % u SlipRight, %
MuHUMaNbHOE 3HaYeHne AXuTTep-bydepa B NpoLIEHTAX OT ero pasmepa (nesas v Npasas rpaHMLA).
MpumeHseTca ANA OTC/AEXMBAHWUA MPOCKab3biBaHUA (T.e. nMBO nepenonHeHusa, Anbo onycToweHus

OXKUTTEep-6ydepa) Npu BHELIHEN CUHXPOHMU3ALMMN.

1.1.1.1 HacTtpoika nepegaum notokos E1 yepes meHio

[lna aToro HeobxoaMMo B MeHI0 nepeiTn B NyHKT «3.2.2.1 MyHKkT /TDMoP/nopt/config». OH
CAYXWUT ONA YCTaHOBAEHWA BMPTYasIbHOTO COEAMHEHMA Mexay YKasaHHbiMu E1 unHTepdeitcammu

NOKa/ZIbHOM My/ZIbTUNIEKCOPE U yOaNleEHHOM, onpeaeneHHoOM ero IP agpecom.

HaCTpOﬁKa MOXET BbINMOJ/IHATLCA TOJZIbKO aAMUHUCTPATOPOM U AO0/T)KHA 6bITb BbINOJIHEHA
COOTBETCTBYHOLW MM o6pa30M Ha oboux KOHUAaX BUPTYya/ibHOIro coeanHeHuA.

[aHHbIN NYHKT MEHI0 BbIFNAAMT Ceaytowmm 06pasom, Npu cOpoLLeHHbIX HAacTpolKax (no

YMOJIYaHUIO):

/TDMoP/0/config
[>..

| --Status—--

| StrStatus

| SIPStatus

| LinkStatus

| CurrentJB

| Speed

| —-NetConfig--
| AdminStatus

| RemoteIP

| RemoteChannel
| FrameSize

| VLANID

| VLANPri

| ToS

| MaxTimeout

| UselIP

| GatewayBypass
| ——-Config-—-
Filter:

LPOS

Power Down
WaitingInvite
Down

0

0

Listen
0.0.0.0

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

0-31
0-31

No

PID
Disabled
16

-1
Enabled
No

0
Disabled
75

125

0.0.0.0
5060
41000

Ha

[leTanbHoe onncaHue HaCTPOEK, HUXKe No TeKCTy B NyHKTe «3.2.2.1 NyHkT /TDMoP/nopt/config».

Mpumep:

Ona  co3paHuMa  BUPTyanbHOro KaHana E1  mexay nepBbiMu  uHTepdeincamm  AByx
MyAbTUNAEKCOPOB: nepsbiit ¢ IP agpecom 192.168.0.22 v BTOpOM - 192.168.0.23, HEOBXOANMO A0/KHbBIM

0bpasom cKoHPUrypnpoBaTb YCTPOICTBA Ha 0OOMX KOHLAX.

KoHdurypaums ycrpoiictsa ¢ IP agpecom 192.168.0.22:

/TDMoP/1/config LPOS 22 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 3999 | SpeedReg PID

| Speed 942 | Compression Disabled
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| --NetConfig-- | KeyFrameInterval 16

| AdminStatus Connect | DoubleSend =1

| RemoteIP 192.168.0.23 | LostRequest Enabled
| RemoteChannel 1 | ConstSpeed No

| FrameSize 2 | ConstSpeedValue 0

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

| ToS 0 | SlipRight 125

| MaxTimeout 4000 | --NATConfig--

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

| --Config-- | TDMPort 41000
Filter: <Press any letter key to

start filtering items>

KoHdurypaums ycrpoiictsa c IP agpecom 192.168.0.23:

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

| —--Status-- | JBSize 4

| StrStatus Working, PID Sync | LocalTS 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

| RemoteIP 192.168.0.22 | LostRequest Enabled
| RemoteChannel 1 | ConstSpeed No

| FrameSize 2 | ConstSpeedValue 0

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

| ToS 0 | 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 HacTtpoiiKa nepepaumn HeppeliMMpPOBaHHbIX NOTOKOB E1

[anee Heobxoaumo nepenTn B meHio no nytn «3.2.1.1 MNMyHkT /E1/nopt/config» 1 napametp
Unframed nepeBectn B 3Ha4YeHue Yes. ITo genctame HeoH6X0AMMO BbINOHUTL KaK C JIOKaJIbHON CTOPOHDbI,
TaK U ¢ yaaneHHol (npu napametpe AdminStatus = Listen Ha ogHom u3 ycTpoiicTs, napametp Unframed
MOXHO M3MEHATb TO/IbKO Ha oAHOM ycTpolictBe ¢ AdminStatus = Connect). CooTBeTcTBeHHO 0T ATC NoTOK
O0/MKeH 6bITb HedpeMMUpPOBaHHbIN.

1.1.1.3 HacTpoiika kKomnpeccum (cxkaTuaA) npu nepegave notokos E1

Echn cxkatme BKAKOYEHO, TO HeuUcnosbyemble B KaHane TakM-CNoTbI
cnepnoBaTtesibHO,  yMeEHbLIaeTCA pasmMep nepeaaBaemblX MNAKETOB, a,
nepegaBaemMbixX AaHHbIX. Catue ocyuwiecrtsnAeTca 6e3 noTepb.

HE nepeaaroTcAa,
cnenoBatesibHO, U obbem

Ona  BKAOYEHMA CKaTUA HeobXxoAMMO neperTM B MEHI No  NyTu
/TDMoP/nopt/config» n nepesectn napametp Compression B 3HadeHune Enabled.

«3.2.2.1 TyHKT

B cnydae BK/IIOYEHHOTO CXKAaTWA MOXKHO PeryanpoBaTb MHTEpPBasl MeXA4y nepefayamum MakeTos
co Bcemu Talim-cnotamu (KeyFramelnterval). MoxeT npMHMMaTh 3HadeHna ot 0 Ao 65535 ¢ppeinmos.

Mo ymonyaHuto mMmeeT 3HayeHue 16 ¢pelimoB, T.e. MaKeT cCO BCeMM Talm-ciioTamu byaet
OTNPaBAATbLCA Yepes Kaxable 16 penmos.
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1.1.1.4 HactpoitKa CMHXpPOHM3aL MK NOTOKA E1 OT BHelHero UCTOYHUKA

[N CUHXPOHU3ALMM OT BHELUHEro MCTOUYHMKA B NyHKTe MeHio «3.2.1.1 MyHKT /E1/nopTt/config»
HeobxoAMMO napameTpy SyncSource 3apaTb 3HauyeHWE MOPTa, OT BXOAALLEro MOTOKA KoToporo byaer
CUHXPOHU30BaTbCA NOTOK E1 Ha TeKylem MHTepoelice.

Mo ymonyaHuio: -1 (perKMm BOCCTaHOBAEHMA YaCTOTbI)

Mpn BKAOYEHUM CUHXPOHM3ALMWU OT BHELHEr0 WCTOYHMKA, TpebyeTcs BKAKOYUTL pPEXUM
OTCNEMMBAHMA  MpPOCKanb3blBaHMA  (napameTp  Slip  yctaHoBuUTb B Enable B HacTpoWkax
/TDMoP/riopm/config).

MNpumep:

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

MoTok E1 nutepdeitca 0 6yaet 6paTb CUHXPOHU3ALMIO OT BXOAALWEro B 1 nopT notoKa E1.
1.1.1.5 Hacrpoiika gy6nuposaHua ¢ppeiimos E1

Ona BkawoyeHna aybamposaHusa ¢perimos TDMoP, HeobxoaMmo nepenTtn B MEHI B MYyHKT
«3.2.2.1 NyHkT /TDMoP/nopt/config» n Hactpoutb napametp DoubleSend.

3HayeHWe NapameTpa yKa3blBaeT Yepes CKOJIbKO GppeimoB OTNPaBaATb Ay6anMpoBaHHbIM dpelrim.
MoeT NpMHUMaTb 3HadYeHuAa oT -1 go 63 pperimos.

Mo ymonuaHuio: -1 (ayb6ampoBaHue OTKAOYEHO);

MNpnmep:

DoubleSend nmeeT 3HauyeHwne 0O;

OybnupoBaHHbIV dpelim byaeT oTnpas/eH cleayoWmm;

MNpumep:

DoubleSend nmeeT 3HauyeHne 1;

OdybnupoBaHHbIV dpelim byaeTt oTnpasneH Yyepes 1 dpeiim;

1.1.2 MpotoKon pe3epBupoBaHua STP (Spanning Tree Protocol)

Spanning Tree Protocol — ceTeBoil npoTokon, paboTatowmii Ha BTOpom yposHe mogenn OSI.
OcHOBaH Ha 04HOMMEHHOM anropuUTMe, pa3paboTuNKomM KoToporo asasetca «Mama UHTepHeTa» — Paaba
MepnmaH (aHrn. Radia Perlman).

OcHoBHoOW 3agauyelt STP sasnsetca npuseseHune cetn Ethernet ¢ MHOXKeCTBEHHbIMK CBA3AMM K
OPEeBOBUAHOM TOMOJIOMMKN, WMCKAOYAlOWEN UMKAbI MakeToB. lMpoucxoguTt 3TO MyTeM aBTOMATUYECKOro
ONOKMPOBAHUA HEHYXKHbIX B OAHHbIA MOMEHT A/A MNOJIHOW CBSA3HOCTM NopTOB. [IpOTOKON onucaH B
cTtaHgapte IEEE 802.1D.

NpuHuunn aevcreunsa STP:

e B ceTu BbibMpaeTca 04AMH KOPHEBOMN MOCT

e [lanee KaxKAbli OTANYHbIMA OT KOPHEBOrO MOCT MPOCYMUTbLIBAET KpaTyallLuMii NyTb K KOPHEBOMY.
CoOTBEeTCTBYIOLLMI NOPT Ha3blBaeTCA KOPHEBbLIM MOPTOM. OH y N11060ro He KOPHEBOTO KOMMYTaTOpPa TOJIbKO
oAuH!

° MNocne aToro gnA Kaxaoro cermeHTa cetu NPOCYNTbIBAETCA KpaT‘-IaﬁLLIMI?I nyTb K KOpHEBOMY
nopTy. Mocr, yepes KOTOprﬁ npoxogut 3TOT NyTb, CTAHOBUTCA HA3HA4Y€HHbIM ONA 3TOM ceTwu.
HEI'IOCpeACTBEHHO I'IOAK}'HO‘-IEHHbIﬁ K CETU NOPT MOCTa — HA3HAYE€HHbIM NMOPTOM.
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e [lanee Ha Bcex MocTax B/IOKMPYIOTCA BCE NOPTbI, HE ABNAIOLINECA KOPHEBLIMM U Ha3HAYeHHbIMMU.
B utore nosyyaetca ApeBOBMAHAA CTPYKTypa (matemaTtmyeckuin rpad) C BEpLIMHON B BUAE KOPHEBOTrO
KoMmyTaTopa.

Anroputm geiicteusa STP:

o [locne BKAOYEHUSA KOMYTATOPOB B CETb, NMO-YMOMAHMIO Kaxabli (!) KommyTaTop cumTaeT cebs
KOpHeBbIM (root).

e 3aTtemM KOMMYyTaTOp HayYMHAET MocblNaTb MO BCEM MOPTam KoHourypaumoHHble Hello BPDU
naKkeTbl pa3 B 2 CeKyHApl.

e  Vcxoaa u3 gaHHbix Hello BPDU nakeToB, TOT AN MHOW KOMMyTaTop npuobpeTaeT cTaTtyc root,
T.€. KOpHS.

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

e [lpoucxoauT nocblinka Hello-nakeTos pas B 20 cekyHA AnMb60 Npw nNponagaHnn/BocCcTaHOBAEHUA
KaKoro-HMbyab IMHKA, C LLe/1blo NPENATCTBUA NOABAEHUA NETE/b B CETU.

1.1.3 Rapid Spanning Tree Protocol (RSTP)

Rapid STP (RSTP) xapaKTepusyeTcs 3HauYMTENbHbIMU YCOBepLIeHCTBOBaHMAMKU STP, cpeau
KOTOPbIX HEOBXOAMMO OTMETUTb YMEHbLLUEHNE BPEMEHU CXOAMMOCTU N Bonee BbICOKYHO YCTOMYMBOCTD.

MpuHUMN paboTbl B 0OWMX 4YepTax MOXoX Ha STP: BbibupaeTcA KOpPHEBOM KoMMyTaTop, K
KOTOPOMY, KabliA U3 y4acCTBYIOLLMX B NMOCTPOEHUM [iepeBa KOMMYTATOpP, ULLET KpaTyaimnii mapuwpyT (c
YYETOM MPOMNYCKHOM CNOCOBHOCTM KaHafa) yepes cocegHMe KOMMYTATopbl (MAM Hanpamyto). JIMHUK, He
nonasLiMe B MapLUPyT, NepeBOAATCA B PEXUM OXUAaHUA N HE UCNO/b3YIOTCA ANA Nepeaayn AaHHbIX, NOKa
pPaboTaloT OCHOBHble AMHUKU. B c/iyyae BbIXOAA M3 CTPOA OCHOBHbIX JIMHUK, OXWUAAKOWME JIMHUM
MCMONb3YIOTCA A/1A MOCTPOEHUS aNbTePHATUBHOM TOMONOIMKU, MOCAEe 4Yero ofAHa W3 JIMHUIA CTaHOBUTCA
aKTMBHOW, a OCTa/ibHble NPOAOJIKAIOT HAXOAUTLCA B PEXKMME OXKUOAHUA.

1.1.3.1 PyHKUMA 3aWMUTbl KOPHA «root guard»

®yHKLMA 3alUMTbl KOPHA 0b6ecneymBaeT BO3MOXKHOCTb 33/aTb PAcnooXeHWe KOPHEBOro MOCTa
B ceTu. ITo obecneynmBaeT YyBEPEHHOCTb B TOM, YTO MOPT, HA KOTOPOM aKTMBU3NPOBAHA QYHKLMA 3aLLMUTbI
KOPHSA, ABNAETCA HasHayeHHbIM. O6bIYHO BCE NOPTbl KOPHEBOFO MOCTa AIBAAIOTCSA HAa3HAYE€HHbIMW, eCN A,Ba
nnn 6onee NOpToB KOPHEBOIO MOCTA HE coeauHeHbl BMecTe. ECiM MOCT nosiy4aeT BbICOKONPUOPUTETHbIE
STP 3nemeHTbl AaHHbIX NPOTOKONA ynpaBieHuMa moctamu (BPDU) B KopHeBOM MOPTY, ANA KOTOPOro
BK/IlOYEHA YHKUMA 3alUUTbl KOPHA, 3allMTa KOPHA NepeBoauT MOpT B cocToaHue STP, HasbiBaemoe
HEecCornacoBaHHOCTbIO  KOpHA. COCTOAHME  HEecornacoBaHHOCTM  KOPHA  aHA/NOMMYHO  COCTOAHWUIO
npocaywmeaHus. TpadumK Yepes MopT B TAaKOM COCTOSIHUM He nepecblnaetca. Takmm obpasom, 3almTa
KOpHA 3a/aeT PacrnofioKeHME KOPHEBOIO MOCTa. PYHKLMIO 3aWMTbl KOPHA HEOHXOAMMO BKAKOUNTL HA BCEX
nopTax, KOTopble He A0NXKHbI CTaTb KOPHEBbIMU.

1.1.3.2 HacTtpoiika npotoKkona RSTP
Pexknm RSTP BKAtOYaeTcA Ha KaxKAoM NOpPTy OTAENbHO, MO YMOYAHUIO OH BbIK/HOYEH.

Bo Bknagke meHio «3.2.3.12MyHKT /Eth/nopt/config» napametpy Reservation Heobxopumo 3agaTb
3HayeHwue RSTP.

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

| Description

| Speed Auto

| Duplex Auto

| Link Auto

| FlowControl Disable

| Reservation RSTP

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

YcTaHaBAMBAET perkMm paboTbl pe3epBupoBaHuA.
Reservation No — HeT pe3epBMPOBaHUA (MO YMOAYAHMIO);
RSTP — pe3epBupoBaHue no npotokoay RSTP.
[Ons HacTpoWKkKM M npocmoTpa napameTpoB RSTP ucnonb3yeTtca BKAaaka meHo «3.2.4.5 MyHKT
/System/RSTP/Interfaces/nopt».

/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 NMOCMOTPETb PO/M NOPTOB YCTPOMCTBA, UX CTaTycbl, Bridge ID rnaBHOro
YCTPOMCTBA 06CNYKMBAIOLLErO AAHHbIN CerMmeHT ceTu, Bridge ID KOpHEBOro YCTPOMCTBA, @ TaK»Ke BblbpaTb
nopT Ana 6osee TOHKOW HAaCTPOMKN.

Mpumep 1:

MycTb 2 yCTPOMCTBA NOAK/OYEHbI APYT K APYrY ABYMSA MOPTAMM, HA STUX NOPTaxX BKAOYEH NpoTokos RSTP.
Bridgeld 1 yctpoicTtsa: 8000-54a54b681130

Bridgeld 2 yctpoiictea: 8000-5a003b190d9%%e

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

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

[>.. Role State Bridge Root

| 0 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:

3afaaMM YCTPOMUCTBY 2 MeHbLLWIA BridgePriority, npuyem Tako, utobbl Bridgeld ctan meHblue, yem Bridgeld
1 ycTpoiictBa. CnefoBaTenbHO, YCTPOUCTBO 2 HyaeT ABNATLCA KOPHEBLIM B CETH.

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

[>.. Role State Bridge Root

| 0 Alternative Discarding 1000-5a003b190d9% 1000-5a003b190d9%e
| 1 Root Forwarding 1000-5a003b190d9%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 YCTPOMCTBA MOMKHO MPOYUTATb B MYHKTE
«3.2.4.5 NyHKT /System/RSTP/Interfaces/nopt», napameTpbl RSTP ana Bcero ycTpoicTBa onmncaHbl B
nyHKTe «3.2.4.6MyHKT /System/RSTP/global».
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1.1.4 IGMP (Internet Group Management Protocol — npoToKon ynpasneHus rpynnosou
(multicast) nepegayeit JaHHbIX B ceTAX, OCHOBAHHbIX Ha NpoTokKone IP)

KoHeuYHble NoNb30BaTeIM, KOTOPbLIE XOTAT NOYYaTb NAKETbl MHOrOAAPECHOM PACCbIIKN, AO0NXKHbI
MMETb BO3MOXHOCTb COOOLMTDL BAMMKANLLIMM MApLUPYTU3aTOPAM O CBOEM MKESaHUMU CTaTb YEHOM Fpynnbl
MHOroaApecHON PacCbiKM U NOAy4YaTb NaKeTbl, NpeAHa3HAYeHHble 3TOM rpynne. MexXceTeBOl NPOTOKON
ynpasneHusa rpynnamu - Internet Group Management Protocol (IGMP) - ucnonbsyetca ans nogneprkaHus
Y/IeHCTBA B TPynne MHOroaZpecHoin paccbiiku. IGMP Takxe wMcnonb3yeTcs A cornacoBaHuA pPaboTol
HECKONIbKMX MapLUpyTM3aTOPOB MHOFOAAPECHOM PacCbiiKM, YTO MPOU3BOAUTCA NyTEM Bblbopa OAHOTO
MapLlipyTM3aTopa B KayecTtBe "Begyuwero". ITOT MapLIpyTM3aTOp OTC/AEMMBAET YJIEHCTBO B rpynnax
MHOTOaApecHOM pPaccbl/IKM, KOTOpPble WMMEIOT aKTUBHbIX 4YneHoB B cetu. IGMP wucnonb3lyetcs Aana
onpeaeneHua, AOMKEH N MapLIpyTU3aTop nepeaasaTb B NOAKAIOYEHHbIE K HEMY NOACeTU MPUHUMAEMble
nakeTbl MAN HeT. MapLlupyTr3aTop, NPUHAB NAKET rPynNnoBOMN PaCCbIIKM, MPOBEPAET MO €ro UCTOMHUKY, eCTb
M xoTA 6bl OAWH YNeH Fpynnbl MHOFOAAPECHOM PACCbIIKM, KOTOPbIA CAEeNan 3anpoc Ha MpuUem 3TUX
naketoB. Ecan aa, To nakeT npogsuraetca. Ecnm He cywecTByeT HM O4HOrO Y/ieHa rpynnbl MHOTOa4PEeCHOM
paccbiNKKM, TO NaKeT oTOpacbiBaeTcA.

Onepauuu IGMP

IGMP paboTtaeT nokanbHO. MaplpyTnsaTop rpynnoBOi PacCbiKK, KOTOPbIA NOAKAoYaeTca K
CeTH, UMeeT CNUCOK aZpecoB rpynnoBol PaccbiIKK rpynm, No KpanHen mepe, C O4HUM U3BECTHbIM YIEHOM
B 3TOM ceTun.

[N Kaxkaol rpynnbl eCTb OAVH MapLIpyTU3aTop, KOTOPbIM paboTaeT B pexnume pacnpeaeneHns
NaKeToB, NpeAHa3HauyeHHbIX ANSA 3TOW rpynnbl. ITO O3HAYaeT, YTO ecAn ecTb TPWU MapupyTusaTopa
rPynnoBOM pacCblKM, TMOAKAIOYEHHbIX K CeTM, MX rpynnosble uaeHTUdMKaTopbl (groupids) —
€4MHCTBEHHbIE.

XOCT UM mapLupyTmsaTop rpynrnoBoM paccbiIKM MOTFYT MMETb YaeHCTBO B rpynne. Korga xoct
MMEEeT YJIEHCTBO, 3TO 03HAYAET, YTO OAMH U3 ero NPOLLeccoB (MpUKAaLgHasA Nporpamma) nosydyaeT NaKkeTbl
rPynnoBOM PaccblIKM OT HEKOTOPOM rpynnbl. Korga mapLlipyTusatop MMeeT YNEeHCTBO, 3TO O3HAYaeT, YTo
CeTb, NOAK/IOYEHHASA K OOHOMY U3 ee ApYyrux MHTepdeincos, NosyyaeT 3TM NaKeTbl rPYNnoBOM PaCCbIIKK.
Mbl FOBOpPMM, YTO XOCT WM MapLIPYTM3ATOP MMEIOT MHTepec B rpynne. B oboux cayyasx — xocte u
MapLIpyTU3aTOpe — COXPaAHAETCA CMMCOK FPynmnoBbiX UAEHTUOUKATOPOB M TPAHCAMPYETCA MX 3anpoc K
pacnpeenstoluemy MapLupyTM3aTopy.

O6beguHeHue rpynn

XOCT MAM MapupyTM3aTop MOryT MPUCOEAMHUTLCA K rpynne. XOocT noAaepXMBaeT CrnmucoK
NPOLECCoB, KOTOPbIE MMEIT YNEHCTBO B rpynne. Korga npouecc XxoyeT NpMcoeanHUTbLCA K HOBOM rpynne,
OH MOCbINAEeT CBOM 3anpoc XocTy. XocT AobaBnseT ums npouecca U Uma Tpebyemon rpynnbl K ee CrmCKy.
Ecnv aTo — nepBoe BXOXAEHME A4 3TOW KOHKPETHOM rpynnbl, XOCT NocbiaaeT coobueHne YneHcTea. Ecam
3TO He MepBOe BXOXKAEHME, NOCbIIATL 3TO COObLLIEHME He HAZ0, TaK KaK XOCT — Y3Ke Y/IeH TPynmbl; OH YXKe
noJly4yaeT rpynmnoByko PaccblIKy Ana 3TOM rpynnbl.

MaplwpyTmM3aTop TakKe o06CAy:KMBaeT CMMCOK TPYNMnoBbiX MWMAEHTUPUKATOPOB, KOTOPbIN
MOKa3blBaeT YNEHCTBO A/1A CeTel, NOAK/MOUYEHHbIX K Ka)KAoMy uHTepdelicy. Koraa nosBnsetca HOBbIN
WHTepec B rpynne Ans Aoboro ns aTux MHTEphEncoB, MaplpyTU3aToOp OTCbIIAET cooblieHMe YNEeHCTBa.
[pyrMmn cnoBamm, mapLupyTM3aTop 34ecb AeACTBYeT NoA06HO XOCTy, HO ero CUCOK rpynnbl 6oee WUPOK,
NMOTOMY UYTO OH HaKan/AMBaEeT Y1EHOB, KOTOPblE COeagUHEHbI C ero nHTepdericammn. ObpaTnte BHUMaHUE, YTO
coobLLeHNe YeHCTBA PACChINatoT U3 BCeX MHTepdeiicoB, KPOME TOro, OT KOTOPOro NpubbIBaeT 3anpoc.

1.1.4.1 IGMP Snooping — NMpocaywmnsaHue IGMP coobieHnii

Koraa c onpeaeneHHbIX MOPTOB Ha KOMMYTATOP NPUXOAAT COOBLEHMA O MOAKNOYEHUM K KaKoM-
TO rpynne — UCTOYHUKY MHOroaapecHon rpynnosoi paccbinku (IGMP Report), KommyTatop “noHumaet”,
YTO 33 3TUMM MOPTAMU KAMUEHTbI U f06aBASET UX B CMMCOK HUCXOAALLMX NMOPTOB AN 3TOM rpynnbl. Ecam ke
Ha KaKoM-TO NOPT KOMMyTaTopa, npuwao coobueHne IGMP Query, TO 3HaUUT 33 3TUM MOPTOM UCTOYHUK
multicast-Tpaduka n KommyTaTop A06aBAAET 3TOT MOPT B CMIMCOK BOCXOAALLMX NOPTOB.
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Takum obpasom, Bxoaawmin multicast-noTok AaHHbIX, ByAEeT TPaHCMPOBATLCA He BO BCE NOPTHI,
a TO/IbKO B Te, B KOTOPbIX KJMEHTbI NOANMUCLIBAZINCL Ha HErO.

1.1.4.2 IGMP Snooping Proxy — MpokcupoBaHue coobuieHunit IGMP

MexaHu3M, NO3BOJIAKOLWMIN COKPATUTL KonmdyectBo IGMP coobuweHuit B cetu. Mpu obblyHOM
cXeme, MapLIPYyTU3aTOP-UCTOYHMK multicast-Tpadumka, oTnpasnser nepuoguyveckn IGMP Query B
UHTEepdenc, 1 KOMMYTATOpP NEepecbinaeT ero BCEM aKTUMBHbIM MY/IbTUKACTOBbIM KAWEHTam. Te B CBOMO
oyepenb A0MKHbI BbicnaTb B oTBeT IGMP Report. [1na nogasieHUA TakKUX BEEPHbIX PacCbl/IOK, KOMMYTaToOp
MOXKeT npoKcupoBatb |IGMP-nakeTbl, OTCblnana, Hanpumep, OAMH eAMHCTBEHHbIM IGMP  Report
MapLpyTmnsaTopy cpasy nocne IGMP Query, BMecTo TOro, 4ytobbl paccbliaTb €ro KANEeHTam.

1.1.4.3 MVR (Multicast VLAN Replication) — Penankauma myabTukacrosbix VLAN'oB

Ecnn B npegenax ogHOro KommyTaTopa ectb HeckoibKo VLAN, nonb3oBaTe M KOTOPbIX AONKHbI
NoJly4aTb OAMH U TOT Ke MY/IbTUKACTOBbIM TpaduMK, TO OT MapLIpyTU3aTopa-UCTo4HMKA multicast-TpaduKa K
KOMMYTaTOpy MNOMAYT HECKO/IbKO KoM ogHoro TpaduKa B pasHbix nonb3osatenbckux VLAN. MVR
no3sosifAeT u3bexaTb 3TOr0, My/AbTUKACTOBbIM TpaduK nepenaétcs OT MapLIPYyTM3aTopa TOJIbKO B
mynbTuKactoBom VLAN'e, a Ha KOMMYyTaToOpe OH PenMUMpPyeTcs BO BCe Mo/b30BaTeNbCKUE. TemM cambim
CHUMQETCA Harpy3Ka C BblWECTOALLEr0 MapLIPYTM3aTOpa, U MeHbLUE YTUAU3NPYETCA NHUA.

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

3To TexHonorua, npusBaHHas obecrneynTb YMNpaBNEHWE M KOHTPOAb Hag, YCTPOMCTBAMM M
NPUNOKEHUAMM B CeTU cBA3M NyTéM oOmeHa, ynpasaswowen uHGoOpMauMen Mexay areHtTamm,
pacnonaralowmMmMmnca Ha CeTeBbIX YCTPOMCTBAX, M MeHegKepamu, PacroSIOKEHHbIMM Ha CTaHLUMAX
ynpasneHua. B HacToswwee Bpemss SNMP aBnsetca 6a30BbiM NPOTOKOIOM yripaBneHus cetu Internet. SNMP
onpeaenseT CeTb Kak COBOKYMHOCTb CETEBbIX YNPABAAIOLWMX CTAHLUIA U 91€MEHTOB CeTH (r1aBHble MaLUMHbI,
WA03bl M MApLIPYTM3aTOpbl, TEPMMHA/IbHbIE CepBepbl), KOTOPble COBMECTHO obecneuynBatoT
AAMUHUCTPATUBHbIE CBA3M MeXKAyY CeTeBbIMU YNPaBAAIOWMMM CTAHLUNAMM U CETEBLIMWU areHTamm.

O6bl4HO NpK ncnonbsosaHMM SNMP npucyTCTBYIOT ynpaBasdemble U ynpasBaatowme cuctemol. B
COCTaB YyNpaBasSeMON CUCTEMbI BXOAMUT KOMMNOHEHT, Ha3blBAEMbI areHTOM, KOTOPbI OTNpPaBAAeT OTYETHI
ynpasasawouwenn cucreme. Mo cywectesy SNMP areHTbl nepegatroT ynpasB/eHYecKyo MHPopmMaLuMilo Ha
ynpaBAstoLLIMe CUCTEMbI KaK NepeMeHHble (Takne Kak «cBOBoAHasA NamATb», KMMA CUCTEMbI», KKOJUYECTBO
paboTatloLMX NPOLLECCOBY).

YnpaBasawwan cUcTemMa MOXKET MNoAyYuTb MHPOopMaLMio Yepe3 onepaumm npotokona GET,
GETNEXT wn GETBULK. AreHT mo)KeT camocTtosTesnbHO 6e3 3anpoca OTnpaBuMTb fLaHHblE, WMCMNO/b3yA
onepaumio npoTtokona TRAP wuan INFORM. VYnpasnaiowmue cuctembl MOFYT TaKXe OTNpaBaATb
KOHOUIypaUMoHHble OOHOBMEHUSA WM KOHTPOMpPYIOWME 3anpocbl, Mcnoab3ys onepaumio SET ans
HenocpeaCcTBEHHOrO ynpaBaeHua cuctemoi. Onepaumm KOHOUIYPUPOBaAHUA M YNPaBAEHMUA UCNOAb3YHOTCA
TONIbKO TOrAa, KOrAa Hy)KHbl M3MeHeHUa B CeTeBOWM MHpacTpykType. Onepauum MOHUTOPUHra 0b6bIYHO
BbINONHAIOTCA HA PEerynspHOMN OCHOBe.

MepemeHHble AOCTynHble Yyepe3 SNMP opraHu3oBaHbl B Mepapxuu. ITU Mepapxumn u apyrue
MeTadaHHble (TakMe KaK TUM M onMcaHue nepemeHHon) onucbiBatoTca basamu Ynpasnawowein MHpopmauun
(aHrn. Management Information Bases (MIBs)).

1.1.5.1 HacTtpoitka SNMP
MynbTunnekcop cepum ToPGate nogaepkmsaet npotokoa SNMP v1, v2c, v3.

BK/lOYEHME U OTK/AKOYEHME AaHHbIX NPOTOKO/I0OB MOXHO MNPOM3BECTW, YCTAHOBMB NapameTp
Enabled B 3HauyeHMe Yes B COOTBETCTBYHOLLEM HY)KHOW BepcUM MNyHKTe MeHo «3.2.4.11
/System/snmp/<Bepcus npotokona>».
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BKkntoyeHne/oTKAOUEHUE Snmp.
Enabled Yes - BKntoyeH (No ymonyaHuio);

NoO - OTK/IIOYEH.

Nanee HeobXxo0AMMO YCTaHOBMTb MMeEHa snmp community. [na 3TOro nepemaute B MeHIO B
NyHKT «3.2.4.8 /System/snmp/auth».

ReadCommunity Hactpolika umeHn SNMP community ans yteHus (no ymondaHuio “public”).
WriteCommunity HacTtpoika umeHn SNMP community ana 3anucu (no ymonyanuto “public”).

Y106bI HacTPOUTb OTNPaBKy yBegomaeHnin (SNMP-trap'oB) ¢ ycTpoiicTBa(areHTa) — meHeaxKepy,
HY}KHO 3a4aTb B NyHKTe «3.2.4.9 /System/SNMP/traps».

ServerlP Afpec cepBepa, Ha KOTOPbIM OTAPABAATb COOOLLEHUS.
Community 0O6ulas cTpoKa (naposib) B cooblieHnu.

Bepcusa coobuieHunsa (vi/v2c/3).
Version
Mo ymonyaHuio: v2c

1.1.6 VLAN (Virtual Local Area Network)

BupTyanbHOM /IOKa/NIbHOM CeTbio Ha3biBaeTcA rpynna YCTPOMCTB, UMENLWMX BO3MOXKHOCTb
B3aMMOENCTBOBATb MeXKAy cOboM HanpsAMYO Ha KaHa/IbHOM YPOBHE, XOTA GU3MYECKN MPU STOM OHU MOTYT
ObITb NOAKAIOYEHbI K PAa3HbIM CETEBbIM KOMMYyTaTopam. M Hao60poT, yCTPOMCTBA, HAaXo4AWMECA B Pa3HbIX
VLAN'ax, HeBMAUMbI ApYyr AN APYyra Ha KaHaNbHOM YPOBHE, Aae eC/IM OHM MOAKNOYEHbl K O4HOMY
KOMMYTATOpPY, U CBA3b MENKAY 3TUMM YCTPOMCTBAMM BO3MOXKHA TOJ/IbKO HA ceTeBOM W 6o0siee BbICOKUX
YPOBHSAX.

B coBpemeHHbIx ceTax VLAN — rnaBHbIA MeXaHU3M 415 CO34aHUA I0TMYECKOoM TONOAOTUN CeTH,
He 3asBucAwein ot eé ¢usnyeckoir Tonosormn. VLAN'bl  McnoNb3ylOTCA A8 COKpaLLeHuA
LWIMpOKOBeLLaTeNbHOro TpadumKa B ceTu. MmetoT Honblioe 3HaueHWe C TOYKM 3peHuna B6esonacHocTw, B
YacTHOCTU Kak cpeacTBo 6opbbbl ¢ ARP-spoofing'om.

Ha Tekywuit mMomMeHT peanusaums pasnnyHbix Tunos VLAN onwucaHa B cneundukaumm |EEE
802.1Q. BupTyanbHble NOKaNnbHble CETU, NOCTPOEHHblIe Ha OcHOBe cTaHgapTa IEEE 802.1Q, ucnonb3sytoT
OOMNOMIHUTENbHbIE MONA Kagpa ANA XpaHeHuA WHPopmaumm o npuHagnexHoctm K VLAN npu ero
nepemeLL,eHmm no ceTu.

Hekotopblie onpeaenexnuns |IEEE 802.1Q.

Mopm e pexcume «TPaHK» - GU3NYECKUIM KaHaN, MO KOTOPOMY nepenaeTca HecKkosnbko VLAN
KaHa/0B, KOTOPbIE Pa3/iMyaloTCa Teramm (meTkamu, gobasasembiMn B NakeTbl). TpaHKM 0BbIYHO cO34at0TCs
MeXay «TermpoBaHHbIMM nopTamm» VLAN-yCTPOIACTB: CBUTY-CBUTY MAWN CBUTY-MApPLLPYTM3ATOP.

UNoenmudgpukamop VLAN (VID) - Homep BUPTYanbHO NOKaNbHOM CETU.

Noenmudgukamop nopma VLAN (PVID) - dusnyeckmin nopT KOMMyTaTopa, UCNonb3yeTca And
Toro, 4tobbl onpenenuTb, B Kakoh VLAN KommyTaTop HanpasuT BXOAALMIA HEMAPKMPOBAHHBIN Kaap ¢
NOAKIOYEHHOrO K NOPTY CEerMeHTa, Koraa Kafp HY»KHO nepeaaTb Ha Apyroin nopt (BHYTPM KOMMyTaTopa B
3aroJIOBKM BCEX HEMapPKUPOBAHHbIX KaapoB gobasnsetcs maeHtudukatop VID, pasHbiit PVID nopTta, Ha
KOTOpPbIA OHU BblAN MPUHATBI). ITOT MEXaHU3M MO3BOJIAET OAHOBPEMEHHO CYLLECTBOBATb B OAHOMN CeTu
YCTPOICTBAM C noanepKKoi n 6e3 nogaepKku ctaHaapta IEEE 802.1Q.

Default PVID - NpeHnTnduratop VLAN HaszHayaemblit Ha BXoAe AN NOJYyYeHUA HETErMPOBAHHbIX
Kagpos.
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0O603HaueHue uneHcrsa B VLAN

[na storo CyLWecCTBYHOT C/ieayrouine peweHnA:

e o nopty (Port-based): nopTy KommyTaTopa Bpy4Hyto Ha3zHadvaeTcs oamH VLAN. MocTtpoeHune VLAN
Ha OCHOBe MNOPTOB OCHOBAHO TO/NbKO Ha A06aBfeHMM [ONOAHUTENbHON MHOOPMALMM K aapecHbIM
TabaMuam KOMMYyTaTopa U HEe UCMOJIb3yeT BO3MOMKHOCTU BCTpanBaHMA MHGOPMALUM O NPUHALNENKHOCTU K
BUPTYyaZbHOM CeTU B nepegaBaemblii Kaap. B cnyyae ecnm ogHomy MOPTY AO/MKHbI COOTBETCTBOBaTb
HeckonbKo VLAN (Hanpumep, ecnm coeguHeHme VLAN npoxoAmuT Yepes HECKO/IbKO CBUTYEl), TO 3TOT NopT
OO/MKEH 6bITb UieHoM TpaHKa. CBUTY byaeT A4o6aBnaTb meTkn gaHHoro VLAN Ko Bcem NPUHATBIM Kagpam
He MMeoLWMUX HUKaKuX meTok. VLAN noctpoeHHble Ha 6ase NopToB MMEIOT HEKOTOpble orpaHuyeHus. OHu
O4YeHb MNPOCTbl B YCTAHOBKE, HO MNO3BONAKOT MNOAAEPKMBATL ANA KaXAOro noprta TonbKo ogHy VLAN.
CnepoBaTesibHO, TaKoe peleHne Manonpuemaemo Npu MUCNosib30BAaHMM KOHLLEHTPATOPOB MAM B CETAX C
MOLLHbIMM CepBepamMmm, K KOTOopbIM obpallaeTca MHOro Mosib3oBaTesielt (cepBep He y[acTca BKAOUYUTL B
pa3Hble VLAN). Kpome Toro, BHOCUTb u3meHeHua B VLAN Ha ocHOBe MOPTOB A0CTAaTOYHO CJ/IOXHO,
NMOCKOJIbKY MPU KaXKaAoM U3mMeHeHUn TpebyeTtca pusmyeckoe nepekatoyeHne yCTponcTs.

e no MAC-agpecy (MAC-based): uneHctBo B VLANe ocHoBbiBaeTcs Ha MAC-agpece pabouyei cTaHuuu.
B Takom cnyvae cBUTY umeeT Tabanuy MAC-agpecoB Bcex ycTpolcTB BMmecTe ¢ VLANamM, K KOTOPbIM OHU
npuHaaiesxar.

o [lo AONOAHUTENbHLIM MONAM Kagpa, oA XpaHeHuA MHPopmauum o npuHagnexHoctn K VLAN.
CnocobHocTb AobasnieHus TeroB nossonset nHpopmaumnm o VLAN pacnpocTpaHATLCS Yepe3 MHOMKECTBO
802.1Q-coBMeCTUMbIX KOMMYTaTOPOB MO OAHOMY (PU3NYECKOMY COeAMHEHWUIO (MaructpanbHOMYy KaHany,
Trunk Link); cnocobHocTb 106aBNATL M U3B/IEKATb TEMM M3 3aro/IOBKOB KagpoB NO3BOJIAET UCNOb30BaTb B
CeTN KOMMYTATOPbI U CETEBbIE YCTPOMCTBA, KOTOPbIE HE NoaaepKuBatoT cTaHaapT IEEE 802.1Q;

e o npotokony (Protocol-based): aaHHble 3-4 ypOBHA B 3aro/IoBKe NakeTa MCMO/b3yHOTCA, YTOObI
onpegenntb yneHcteo B VLANe. Hanpumep, IP mawunHbl moryT 6biTb nepeBegeHbl B nepsbln VLAN, a
mawmnHbl AppleTalk Bo BTOpoi. OCHOBHOIM HeEAOCTAaTOK 3TOr0 METo4a B TOM, 4YTO OH Hapywaet
HEe3aBMCMMOCTb YPOBHEW, NO3TOMy, Hanpumep, nepexon ¢ IPv4 Ha IPv6 npuBesetr K HapyLleHWto
paboTocnocobHoCTM ceTu.

e MeTogom ayTeHTUdMKauum (Authentication based): YctpoictBa moryT 6biTb aBTOMAaTMUYECKU
nepemetteHbl B VLAN, OCHOBbIBAACb HA AaHHbIX ayTeHTUOMKALMW MOSIb30BaTeNA WMAW YCTPOMCTBa MNpu
MCcnonb3oBaHMM NpoTokona 802.1x

1.1.6.1 Hactpoiika VLAN

Ha vyctpoiicteax ToPGate-2E1-1F ¢ ogHum uHTepdpenicom Fast Ethernet u ToPGate SFP
OTCYTCTBYET YNPaBASEMbIN CBUTY, N OHW He NOALEPKMBAIOT NoaHoe KoHourypmposaHue VLAN'os. Ecam B
KOpHe meHto oTcyTcTBYOT nNyHKTbl VLAN, ATU, EthGlobal 3Haunt yctpoiictBo 6e3 cBUTYA M yKasaTb Teru
MOXHO To/1IbKO anAa E1 n gnAa ynpasneHua.

Ons  3agaHusa  pemma nopTa HeobxoauMMO neperTM B MEHI B MYHKT «3.2.3.15
JEth/nopt/VLAN» 1 BbI6GpaTb Hy:KHOe 3HaueHue ana napametpa Role.

multi - nitepdeinc nponyckaeT Bce Kaapbl; PeXMm No yMONYaHUIO, NCNONb3YEMbIA, ECIN ABHO He YKasaH
Apyrov pexum. lNonntuka ucnonb3oBaHUA WHTepdelicoB onpenenseTcA BHEWHUMM 060pyAOBaHUEM,
Hanpumep, MapLLpyTM3aTopamm 3-ro ypoBHSA, CBA3bIBAIOLLMMUN MYNbTUMNIEKCOPDI;

access - WHTepdelic UCNoNb3yeTcA ANA nepefadn Nojb30BaTeNbCKMX [AaHHbIX. [lakeTbl € Apyrum
naeHtTnomkatopom VLAN ID He KommyTupytoTca B 3TOT MHTepdelic. MakeTbl, nocTynawowue B 3TOT
nHTepdelc, TernpyoTca ¢ MAEHTUPUKATOPOM, paBHbIM YKazaHHOMY napameTtpom VLAN ID;

trunk - wHTepdelic NponyckaeT TO/NbKO TErMPOBaHHbIE Kagpbl, 3TOT PEXMM UCNOMb3YeTCA A/A CBA3M C
OPYrMM MyNbTUNAEKCOPOM HENOCPEeACTBEHHO;

QinQCustomer - KNUEHTCKUIA NOPT, ppelimbl HA BXOAE BCErAa TErMpYrTCA BTOpbIM Terom (ecam 6e3 Tera, To
nepsbiM); 802.1Q OTKNHOYEH.
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QinQProvider - nopT, Ha BxoAe KOTOPOro MNpPUHMMAlOTCA TosbKo ¢penmbl ¢ ProviderTag, KoTopble
KOMMYTUPYHOTCA B COOTBETCTBMMU € Tabanuein vian’os.

Tak »ke MoXKHO 3a4aTb rpynnol VLAN'os, Tag, Untag, Member v Ter ana QinQ pexxkuma
Tagged - cnncok BAaHOB, KOTopble ByAyT BbIXOAUTb U3 NOPTA TEFTMPOBAHHLIMKU. ECiv NopT B pexxunme trunk,
TO BXogaLmMe Gperimbl AOMKHbI UMETb METKY M3 3TOrO CMUCKa;
Untagged - cnucok BfiaHOB, KoTopble byayT BbIXoAUTb U3 NopTa 6e3 Tera;
Member - cnncoKk BnaHoB, KOTopble ByayT BbIXOAMTb U3 NopTa 63 N3MeHeHUA MeTKM (B TOM COCTOSIHUM, B
KOTOPOM OHM BOLUIM B APYroM NopT);
QinQTag — Ter (ethertype), KoTopblit ycTaHaBAnBaeTca gnsa ¢peimos B pexxknume QinQ.

Ons 3apgaHma VLAN’a nopta nsmenute napametp DefVLAN.

Ona 3agaHma VLAN’a ynpasieHna Heobxoammo nepeiTu B meHto no nytm «3.2.5.6 /IP/stored-
config», nameHutb napametp DefaultVlanID n coxpaHuTb KoHoMUrypaumio Knasuwamm “ESC+S”. Mocne
nepesarpysku, ycTPoOMUCTBO OydeT AOCTynHO Ana ynpasneHua B gaHHom VLAN'e. [lna HemendsieHHOro
nameHenuna VLAN'a ynpasneHus 3TOT napametp HeobxoauMmo u3meHuTb B nyHkTe «3.2.5.3 /IP/current-
config». (BHUMAHMUE!!! BoamoxkHa noTtepsa Aoctyna K ycTpoiictey Yepes Ethernet)

[ns npocmoTpa u pyvyHon KoHdurypaumm Tabaunubl VLAN' 0B nepeiignTte B MeHIO B NYHKT «3.2.6
JVLAN». ina cozpgaHua VLAN HaxmuTe coyeTaHue knasuw “ESC+C” n sBeaute VLANID, nocne Haskmute
“Enter”. Mocne pobasneHua Tabnuua otobpaxkaetT cnucok VLAN'oB u Hactpolikm IPAddr, NetMask,
Gateway. [n1a Bo3mMOXKHOCTM ynpasaeHua VLAN’amu, HyxKHo, 4Tobbl B napameTpe «Cpu» B meHi «3.2.6.1
/VLAN/VLANID», 6bin10 ycTaHOB/NEHO 3HayeHne «Management» (Takoe 3HauyeHMe napameTpa no
YMOYaHUIO).

1.1.7 NAT (Network Address Translation — npeo6pa3soBaHue ceTeBbiX agpecos)

NAT - 3To mexaHusm B cetax TCP/IP, nossonstowmii npeobpasosbiBaTth IP-agpeca TpaH3UTHbIX
nakeTtoB. TaKKe umeet HasBaHuAa IP Masquerading, Network Masquerading u Native Address Translation.

dyHKuMoHuposaHue NAT

MNpeobpasosaHne agpecos metogom NAT MOXeT nNpou3BOAUTBCA  MNOYTM  Ntobbim
MapLPYyTU3NPYIOLLMM YCTPOMCTBOM — MapLUPYTM3aTOPOM, CEPBEPOM [AOCTYNa, MEMKCETEBbIM 3KPAHOM.
Hanbonee nonynapHbim asnsetca SNAT, cyTb MexaHM3Ma KOTOPOro COCTOUT B 3aMeHe afpeca UCTOYHMKA
(aHrn. source) npu NPOXOXKAEHUM NaKeTa B O4HY CTOPOHY M 06paTHOM 3aMeHe aapeca HaszHayeHua (aHr.
destination) B oTBeTHOM nakete. Hapagy C agpecamy UCTOYHMK/HA3HAYEHME MOTYT TaKKe 3ameHATbCA
HOMepPa NoPTOB MCTOYHUKA N Ha3HaYeHUA.

MpUHMMan NaKeT OT JI0Ka/IbHOrO KOMMbIOTEPA, POYTEP CMOTPUT Ha IP-agpec HasHaveHus. Ecam
3TO JIOKANbHbIA agpec, TO NAKeT MepecbilaeTca APYromy NoKasbHOMY KomMMbioTepy. Ecam HeT, To naket
HaZo nepecnaTtb HapyKy B MHTepHeT. Ho Beab 06paTHbIM afpecom B NaKeTe yKasaH JIOKajbHbIM agpec
KOMMblOTEpa, KOTOPbIA M3 WMHTepHeTa b6yaeT HegocTyneH. [03TOMy poyTep «Ha /feTy» Mpou3BoauT
TpaHcaaumio IP-agpeca v NopTa M 3aNOMMHAET 3Ty TPaHCAAUMIO y cebs BO BpemeHHON Tabauue. Yepes
HEKOTOpOoe BPemMs Moc/sie TOro, Kak KAMEHT U cepBep 3aKOHYaT 06MeHMBaTbCA NMakeTamu, poyTep COTPeT y
cebs B TabauLe 3aMMCb O N-OM MOPTE 33 CPOKOM AABHOCTW.

Momumo source NAT (npegocTaBieHUs MNOJIb30BATENAM JIOKAZIbHOW CETU C BHYTPEHHUMM
ajpecamu gocTyna K ceTn MHTepHeT) YacTo npumeHseTca Tak:Ke destination NAT, Koraa obpalleHna nssHe
TPAHC/IMPYIOTCA MEKCETEBbIM 3KPAHOM Ha KOMMbIOTEP MO/Ib30BATENSA B JIOKAJNbHOM CETWU, WMEoLniA
BHYTPEHHMUIA agpec MU NOTOMY HeZOoCTYMNHbIW U3BHE CeTU HenocpeacTBeHHO (6e3 NAT).

CyuiectsyeT 3 6a30BbIX KOHLEMLMM TPpaHCAAUMM aapecos: cTaTudeckas (Static Network Address
Translation), auHamunuyeckan (Dynamic Address Translation), mackapagHas (NAPT, NAT Overload, PAT).
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Cratnyeckuin NAT - oTobparkeHne He3aperncTpupoBaHHoro IP-agpeca Ha 3aperncTpUpPOBaHHbIN
IP-agpec Ha ocCHOBaHWUKM OAMH K ogHOMY. OcobeHHO NoJie3HO, Koraa YCTPOMCTBO AOJIXKHO BbIThb AOCTYNHbIM
CHapy»u ceTu.

OnHamnueckunii NAT - oTobparkaeT He3aperncTpupoBaHHbIi IP-aapec Ha 3aperncTpUpPOBaHHbINI
agpec OT Trpynnbl 3aperucTpupoBaHHbiX |P-agpecoB. [OuHamuueckuin NAT TaKKe ycTaHaBAMBaEeT
HenocpeacTBEHHOE OTODOpaXKeHne meXKAy He3aperncTpupoBaHHbIM U 3apPerncTpUPOoBaHHbLIM aapecom, HO
oTOOparKeHMEe MOXKET MEeHATbCA B 3aBUCMMOCTM OT 3apernmcTpMpoBaHHOMO agpeca, AOCTYMHOrO B nye
ajpecos, BO BpeMa KOMMYHUKaLMW.

MeperpyskeHHbii NAT (NAPT, NAT Overload, PAT, mackapaauHr) - dopma anHamuyeckoro NAT,
KOTOPbI 0TOBpParkaeT HECKO/IbKO HE3aPEerncTPUPOBaHHbIX aAPECOB B €4MHCTBEHHbIV 3aperMcTpUpOBaHHbIN
IP-agpec, mMcnonb3ya pasnMyHble nopTbl. M3BecTeH TakKe Kak PAT (Port Address Translation). Mpu
neperpyske KaxKablii KOMMNbIOTEP B YaCTHOM CETU TPAHC/AMPYETCA B TOT *Ke CaMblii afipec, HO C Pas/IMYHbIM
HOoMepoM nopTa.

1.1.7.1 HacTtpoitka nepegaum notokos E1 c ucnonbsosannem NAT

Mpegnonoxum, uto nposaigep E1 BbiaenseT 2 notoka E1, KoTopble HeobXx0aMMO NepeaaTb Ha
1 1 2 ycTPOMCTBO (CM. CXemy HUxKe).

MynbTunnekcopbl cepum ToPGate Heobxogumo HacTpouTb creaylowmm obpasom (dyHKuma
JocrtynHa c sepcuu MO - LPOS 1.0.9.4SR4):

B nyHkTe «3.2.5.3 /IP/current-config» 3aaaTtb IP-agpec (NetworkAddr) v wnio3 (DefaultGateway):

MynbTnnaekcop 1:

NetworkAddr - 192.168.2.201
DefaultGateway - 192.168.2.7

MynbTunnaekcop 2:

NetworkAddr - 192.168.2.200
DefaultGateway - 192.168.2.7

MynbTnnaekcop 3:

NetworkAddr - 192.168.1.201
DefaultGateway - 192.168.1.1

[anee HeobxoaMMO nepeinTun B NyHKT “/TDMoP/port/config” v BbINOAHWUTL CAeaylolLMe HaCTPOMNKK:
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MynbTnnnekcop 1:

RemotelP - 192.168.1.201

RemoteChannel - 0
WANIP - 192.168.1.3

MynbTunnaeKkcop 2:

RemotelP - 192.168.1.201

RemoteChannel - 1

WANIP - 192.168.1.3

MynbTnnaekcop 3 - nopt 0:

RemotelP - 192.168.2.201

RemoteChannel - 0
SIPPort - 5062
TDMPort - 41004

MynbTnnnekcop 3 - nopt 1:

RemotelP - 192.168.2.200

RemoteChannel - 0
SIPPort - 5061
TDMPort - 41003

Ha NAT Router'e Heo6xo0aMM0 NPOBPOCUTL MOPTLI, HANPUMEP, KaK MOKA3aHO HUMKeE.

Well-Known Applications:

User Defined IZI

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

1.1.8 LLDP - Link Layer Discovery Protocol

Link Layer Discovery Protocol (LLDP) — npOoTOKON KaHanbHOro ypOBHA, KOTOPbI/ Mo3BonseT
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 coceanx, HO He nepeHanpasaneT eé

Aanblue (He3aBUCMMO OT TOFO NOAAEPKUBAET /N YCTPOMCTBO NpoToKkon LLDP).

NHdopmaumna 06 mynbTunaekcope cepum ToPGate, KOTopas MOXKET nepeaaBaTbCcA C NOMOLLbIO

LLDP:

e MAC-agpec (ChassisID) - MAC-agpec BCTpeYHOro yCTponCTBa;
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e WpeHtTudumkatop nopta (Port ID) - mopT BCTPEYHOro YCTPOWCTBA, 4Yepe3 KOTOpblh OHO
otnpasnaeT LLDP coobuieHus;

e  Umsa ycTpouncTea (System Name) - MmsA BCTPEYHOro YCTPOMCTBa;
e Ynpasnatowuii agpec (Management Address) - IP-agpec BCTpeYHOro ycTpomncTBa;
1.1.8.1 NpuHUMn paboTbl npoToKonaa LLDP

MpoTokon paboTaeT TONbKO MeXKAY HeNocpeaCcTBEHHO NPUCOEAUHEHHBIMWU YCTPOMUCTBAMU. ITO
3HAYMT, YTO, HaNpMMep, Ha PUCYHKe:

ToPGate

& | o

| 0 }‘ '“1

0 1
2 3 o

g 2 0 q

:?‘" :.“,‘"
B (%

ToPGate ToPGate

* ToPGate (2) nonyunt LLDP nHdpopmaumio ot aByx coceaeii: ToPGate (1) uepes aga nopta u ToPGate (3)
yepes oguH NopT;

* ToPGate (1) nonyunt LLDP nHdpopmaumio Tonbko ot ToPGate (2), Ho yepes oba nopTa;
* ToPGate (3) nonyunt LLDP nHdopmaumio Tonbko ot ToPGate (2).
CoobueHus LLDP moryT nepenaBaTtbca Yepes NopThl, KOTopble 3ab10KMpoBaHbl STP.
1.1.8.2 HacTtpoitka npoTtokona LLDP
BkntoueHne npotokona LLDP npoussoauTca AnA BCEro YCTPOWCTBA, MO YMONYAHUIO OH BKAHOYEH.
[N HacTpoWKM NapameTpoB HEOBXOAMMO NepeiTh B NyHKT MeHio «3.2.4.4 /System/LLDP/config».
Bk/toueHne/oTK0ueHNe npoToKoa LLDP.
Enabled Yes - BK/IlOYEH (MO yMONYaHWUIO);

NoO - OTK/IIOYEH.

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

Mo ymonyaHwuto: 30 cek.

MHoXuTenb, Ha KOTopbI yMHOXKaeTca TXInterval pns nonyyeHua TTL.

TTL - Bpemsa B TeyeHne KOTOpOro cocen byaeT xpaHUTb MHPopmaumio 06
ycTpoliicTse.

TXHoldMultiplier
TXHoldMultiplier moxeT npuHMMaTb 3Ha4yeHus oT 2 go 10.
Mo ymonyanuto TXHoldMultiplier nmeeT 3Ha4eHue 4, COOTBETCTBEHHO, COCEAHME
ycTponcTea byayT xpaHuTb HPopmaumto B TedeHne 120 cek.
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TaKk e B nyHkTe «3.2.4.3 [System/LLDP/Interfaces/nopT» HeobxoaMMo yKasaTb napamerp
Admin - npyHMMmaTb, NepeaasaTb, UAM U NPUHUMATL M Nepegasatb LLDP coobuweHna, n ykasaTb AaHHble
TLVs. Mo ymonyaHuto BCe NOPTbl HAaCTPOEHbI AN1A Npuema u nepeaaum scet LLDP nHpopmaumm.
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2  ®DYHKUMOHMPOBaHME MyNbTUMIEKCOPA

2.1 MocnepoBaTenbHOCTb BKAKOYEHUA

Ecav mynbtunnekcop cepmmn ToPGate xpaHunca npu temnepatype Huxke +5 C nepen nepsbim
BK/IIOYEHMEM €70 HEODXOAMMO BblAEPKATb MPM KOMHATHOM TeMnepaType He MeHee ABYX Yacos.

MoaKntoueHne pekomMeHayeTcsa NPoBOAUTb B CeAYIOLEN Noc/iea0BaTeIbHOCTH:

1. MoAKAUYUTL KAEeMMY 3a3eM/IEHUA, PacMO/IOKEHHYI0 Ha 3aJHeil naHenn Kopnyca, K
BHELLHEeMY 3aLUTHOMY 3a3eM/IEHUIO.

2. Tlogknoumtb Kabenb MUTAHMA K KJAEMMHOMY COeAMHUTEN0 Ha 3aHen naHenu
MYJIbTUNAEKCOPA.

3. MopaTb Hanps)KeHWe nuTaHUA Ha MyabTunaekcop. (Mocne BKAKOYEHUS NUTAHUA
aBTOMATUYECKM MPOU3BOANTCA CaMOTECTMPOBaHWe o6opyL0BaHWA.)

4. CKoHourypupoBaTb MmyabTunaekcop. [llocnenosaTenbHOCTL AeWcTBUM A  BbicTpol
HACTPOMKM M BKAOYEHMA yCTpoincTB B paboty onucaHa 8 MPUNIOXKEHUUN A. BbicTpoe pasBepTbiBaHME
MY/IbTUMNNEKCOPOB. YNpaBAeHNEe MY/IbTUTIEKCOPOM W €ro NoJIHaA HAacTPOWKa onucaHbI B rnase 4.

5. MoAKNIOYNTb BUNKKU Kabenei BHEWHUX GUSNYECKUX IMHUIA K COOTBETCTBYIOWMM pasbemam
NHTepdencoB MynbTUnaekcopa. Mocne nogKaoYeHMA Bcex Kabenen (Npy ycnoBmmM WTATHOM paboTbl BCEX
JNIMHUIA CBA3KM) CBETOAMOAHAA MHAMKAUMA A0J/KHA COOTBETCTBOBATb HOPMasbHOMY pexkumy paboTbl. B
WMHOM cNy4Yae HeobXxoaMMO MPOU3BECTM ANATHOCTMKY COCTOSHMA MYNbTUNAEKCOPA.

MynbTunnekcop cepun ToPGate GyHKLMOHUPYET B HOpmanabHOM pabouem perkume. Ha atom
NOAK/NOYEHNE MOYKHO CYMTATb 3aBEPLLUEHHbIM.

2.2 Hauyano pabortbi

Mocne YCTaHOBKM MY/AbTUMIEKCOP He TpebyeT Kakux-nmbo nepuogmyeckmx npoueayp
obcnyRunaHua. OgHaxabl HAaCTPOEHHbIN, OH paboTaeT aBTOHOMHO. TeKyliee COCToAHME My/bTUNIEKCOopa
MOCTOAHHO OTOBPAXKaeTCA C NOMOLLbIO CBETOAMOAHbIX MHAMKATOPOB Ha nepeaHeit naHesun, Kpome Toro,
OHO MOXET KOHTPO/IMPOBATLCA YAaNEHHO Yepes CeTb.

[ns npasunbHON paboTbl MynbTUNAEKCOP A0MKEH OblTb CKOHOUIYPUPOBAH. YCTPOCTBA MOryT
NoOCTaB/ATLCA NPeABapUTENbHO CKOHOUTYPUPOBAHHBIMKU ANA NPO3padYHON nepedaym notokos E1 B cxeme
“TOYKa-TouKa” (Mexay 0O4HOMMEHHbIMU UHTEePdEicCamMU COeaMHEHHbIX MeXay cOb0i MyNbTUNNEKCOPOB).

[ns cooTBETCTBMA KOHKPETHbIM TPebOBaHMAM MY/bTUMNIEKCOP HYXHO NepekoHOUrypuposaThb.
JTa onepawma MOXKeT ObITb BbIMOHEHA M3rOTOBUTENIEM NPU NOCTaBKe YCTPOMCTBA, MU Ha MeCTe YCTaHOBKM
- Yepe3 nocsefoBaTesbHbIA MOPT C MOMOLLBbIO KOHCO/MIbHOM MPOrpammbl, WAU YAANEHHO Yepes CeTb, C
ncnonb3oBaHMem npoToKona telnet u FTP.

MNoaaep:kmBatotcs cneaytowme GyHKLMM yNPaBAeHNsa U MOHUTOPUHTA:

® NpocMoTp cuctemHol uHbopmauum (Bepcua MO, daitnoBas CTpPyKTypa, KOHurypauus
YCTPOWCTBA);

® ynpaB/eHWe No/b30BaTENbCKMMU UHTEPDECAMM;

® [MPOCMOTP CTaTyCa WU CTAaTUCTUKM  ONA NONb30BATE/IbCKUX MHTepd)elL/'ICOB n anAa
MYbTUNMNEKCOPA B LLE/IOM,

® YCTaHOBKa AMNArHOCTU4YeCKUX neTenb.

2.3 MUHauKauma Ha nepegHeit naHenm

Ha mynbTunnekcopax cepun ToPGate nocne nogayun MUTAIOWEr0 HaMpAXKeHUA KenTblit
nHAnKatop SYST Ha nepepgHei naHenu oTobparkaeT COCTOSIHUE MyNbTUNAEKCOopPa. BO3MOXKHble COCTOAHMUSA
nHAnKaTopa SYST npuBeaeHbl B cneaytowen Tabanue:
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CBeyeHune nHgukatopa SYST CocTtoaHMe mynbTUNAeKcopa

YacTtoe muraHue Mpouecc HaYanbHOM 3arpy3KM U AMArHOCTUKN MybTUNNEKCOPA
OpaHa BCMbIWKa, Nay3a BbInonHeHa HavaibHas 3arpysKa, MyabTUMNAEKCOP FOTOB K paboTe
[Be BCnblWwKKM, naysa He 3arpy*keHa muKkponporpamma E1 ppenmepa

YeTblpe BCNbILWKK, Nay3a HesepHbIn System ID
MepneHHoe muraHme He 3arpy»keHa nporpamma conpoueccopa

MynbTnnnekcop pabotocnocobeH, HO HEOHXOAMMO 3aMEHUTb

JAVHHaA BCNbIWwKa, nay3a N,
nuTueByto baTapeinky

[Be oNNHHbIE BCMbIWKMK,

naysa MuTatolee HanpsaX»eHWe namM TemnepaTypa BHe A0NYyCTMMbIX Npeaesios

[MocTosiHHOE cBEeYEeHUne naun

OTKa3 ynpasasatoLLero MMKkponpoLeccopa
ero oTcyrtcreume ynp W ponpouy P

Ecan nocne nopaum HanpAxeHwWa coctoaHue mHaukatopa SYST He coOTBEeTCTBYET pexumy
FOTOBHOCTM K paboTe, BbIKNHOYMUTE SNEKTPOMNUTAHME U MOBTOPHO BK/IOUYUTE €ro Yepe3 HEeCKOJIbKO CEeKYHA.

PekomeHayeTcAa NOAKNOUYNTD MYNbTUMIEKCOP K YNPaBAAOLWEMY KOMNbIOTEPY C LeNblo AUarHOCTUKKU Yyepes
I'IOCI'Ie,D,OBaTEI'IbeIﬁ noprT.

CoctosiHMe wuHTepdelica Ethernet uHaMuMpyeTca AByMA CBETOAMOAHBIMM  MHAMKATOPaMMU,
3eneHbiM LINK u kentbim ACT, pacnonoeHHbiMU B pazbeme RJ-45 aToro nHtepdeitca.

CocToaHue nHtepdeica CseueHue 3eneHoro
CseyeHue Kentoro nHamkatopa ACT
Ethernet uHaukaTopa LINK
CoeguHeHue He
BbikntoueH BbikntoueH
YCTaHOBNEHO

CoeguHeHWe ycTaHOBAEHO MocToaHHOE cBeueHme BbikntoueH
MaoeT nepeaaya faHHbIX lMocToAaHHOEe cBeveHue MwuraHue

CoctosiHMe Kaxporo mHtepdeica E1 nHanumpyetca ABYMA CBETOAMOAHBIMU MHAMKATOPaMM,
3eneHbim LINK 1 xentbim FAIL, pacnonoxeHHbiMuK B pasbeme RJ-45 sToro nHtepdeica.

ECAM  MyNbTUNAEKCOPbl COeAMHEHbl, WHOMUMPYIOTCA COCTOSIHMSA KaK JIOKA/IbHOTO, TakK M
ypaneHHoro nHtepdeiicos E1.

CoctosHue nHtepodelica | CoctoaHue nHtepdelica | CBeueHue 3eneHoro | CBeYEHUE KeNToro

E1 nokanbHoro E1l yaaneHHoro nHgmkatopa LINK nHamkaTopa FAIL
MY/IbTUMNAEKCOPA My/bTUMNAEKCOPA
OTK/OUYEH (pexunm Noboe BbikntoyeH BbikntoyeH

Power down)
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OTK/OYEH (pexunm
Listen)

TecToBbIN peknm, ectb
CUrHan Ha Bxoae

TecToBbIV pexum, HeT
CMUrHana Ha Bxoge

YcTaHoBNeH wnelid, ectb
CUrHan Ha Bxoje

YcTaHoBneH wneid, ectb
CUrHan Ha Bxoge

YcTaHoBneH wnend, HeT
CUrHa/a Ha BxoJe

YcTaHOBNEHME
coegmHeHua, HeT
CUrHana Ha Bxoae

YcTaHoBAEHME
coeauHeHus, ecTb
CUrHanN Ha Bxoae

YcTaHOBANEHME
coeAnHeHus, olnbKa
coeaunHeHns

HopmanbHoe
bYHKLMOHNPOBaHUE

RAI

JInHUA oTKNKOYeHa (HeT
CUrHasa Ha Bxoae
NPUEMHWKA)

HopmanbHoe
byHKUMOHMpPOBaHMe

JIMHMA oTKAtOYEHA (HeT
CUrHasa Ha Bxoae
npUeMHKKa)

24 KoHdurypaums

Ona npasunbHOW paboTbl
HaanexKalmm obpasom CKOHOUTypupoBaThb. Bce HacTpoku coxpaHatoTea B daine /mnt/flash/system.cfg 8
BbINOJIHAIOWErocA nNpu CcTapTe YCTPOMCTBA.
N3MEHEHWI, BHECEHHbIX B KOHGUIypaLmio ycTpoicTBa HEOOXOAMMO HaKaTb codveTaHue Knasuw “ESC+S”.
ChopmupoBaHHbIN dainn moxKeT bbiTb 3anucaH B Katanor mnt/flash yepes cetb no npoTtokony FTP.
Copepknmoe daina ¢ Tekyllei KoHPUrypaumein mMo¥KeT ObiTb BbIBEAEHO B OKHE TEPMMHANA HaxKaTUEM

BMAE CTPYKTYPUPOBAHHOIO AepeBa,

Knasuw “ESC+M”.

MpY KarKaoM BKNOYEHUU YCTPOMCTBO HACTPaMBaETCA, BbIMOAHAA KOHUrypaLmio, YKa3aHHYIO B

Moboe

Moboe

Joboe

HopmanbHoe
dYHKLMOHNPOBaHME

HeT cMrHana Ha Bxoae

Joboe

He HanpeH

He HalipoeH

Moboe

HopmanbHoe
®YHKLMOHNPOBaHME

HopmanbHoe
bYHKLMOHNPOBaHMeE

HopmanbHoe
bYHKUMOHNPOBaHME

JIHMA oTKAtoYeHa (HeT
CUTHanNa Ha BxoAe
NPUEeMHUKA)

JIMHWA oTKAtOYEHA (HeT
CUrHana Ha Bxoae
NPUeMHMKa)

MYNbTUMNEKCOPA

BbikntoyeH

Yactoe muranHume

Yactoe muraHue

Yactoe muraHue

Yactoe muraHue

Yactoe muraHue

BbikntoyeH

BbikntoueH

BbikntoyeH

MNocTosHHOE
cBeYeHue

MocTtosHHOE
cBeveHue

BbikntoyeH

MocTtosHHOE
cBeveHue

BbikntoyeH

cepun ToPGate B

PeaKune BCNbIWKK

Yactoe muraHue

MocTosHHOE cBEeYeHune

BbikntoyeH

Yactoe muraHue

MocTosHHOE cBEeYeHune

PeaKune BcnbiWwKm

PenKkune BcnbiWwKm

PenKkune BcrbiWwKm

BbikntoveH

KopoTKas BCnblLwKa,
naysa

YacTtoe muraHue

PeaKune BcnbiWwKm

PenKue BCnbIWKM

cetu,

TeKkcToBoM ¢aiine system.cfg. ®aitn pacnonoxeH B katanore mnt/flash 8 pnsw-namaTn ycrpoiicrea.
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2.4.1 daitnosasa cuctema

dainosas cuctema mynbtunsekcopa cepumn ToPGate obbeanHseT B cebe cobecTtBeHHO dalinbl,
naeHTMdUKaTopbl MPOLLECCOB, YCTPOMCTBA U T N. CTPYKTYpa $paintoBO CUCTEMDI:

o dev

e  drivers

e mnt
o flash
o mem

e proc

e svC

e  system

® sys

2.4.2 Paborta c ¢paitnoBoi cucremoii

Ons poctyna K ¢anioBoit cucteme My/bTUMIEKCOPA MOMET MCnoab3oBaTbca FTP KaneHT B
NMacCUBHOM peXKUME.

2.4.2.1 Pabota no npotokony FTP

MynbTunnekcop cepun ToPGate coaepXuT BCTpoeHHbI FTP-cepBep, obecneunBatowmii
HarnAgHyo U yaobHyo paboTy c ero dalinosoin cuctemoin. YteHune mn 3anucb GpaiinoB NponsBoOAUTCA NpU
nomowm FTP-knneHTa. Mporpamma AO0NKHA MCNO/b30BaTb MACCUMBHbIM perMm obmeHa (passive mode).
Hanpumep, B Internet Explorer 3ToT perkmMm ycTaHaBamBaeTcs Tak: Tools->Internet Options->Advanced->Use
passive FTP; B Total Commander Hago npu co3gaHun HoBoro FTP coeAnHEeHUs ycTaHOBUTL rasiodKky Ha Use
passive mode for transfers. [loctyn K FTP cepBepy MMeeT TO/IbKO MPUBUIErMPOBAHHLIA MONb30BaTe b
admin.

2.4.3 Tonb3osaTtenu n naponu

Ons BbINOSIHEHMA KOMaHZ, KOHOUrypauum WM AMarHOCTUKKM, a TaKKe AN U3MEHEeHus W
0bHOBNEHUS MPOrpaMMHOro obecrnevyeHMAa BO3MOMKEH KaK JIOKasbHbIM, TaK WM yAaneHHbld [OCTyn K
mynbtTunaekcopy. Oba Buga AOCTyna CoAepKaT eAMHbIN MeXaHM3M 3alnTbl OT HECAHKLLMOHNMPOBAHHOIO
[0CTyNa, OCHOBAHHbIN Ha MAEHTUDMKALMM MO MMEHW NONb30BaTENA U NAPOAt0. YCTPONCTBO NoaaepKmBaeT
MAEHTUOMKALMIO TPex pPasAnYHbIX MONb30BaTese: MNPUBUAETMPOBAHHOIO C  MMeHem admin u
HenpUBUAErMPOBaAHHbIX C UMeHamu operl n oper2. NMpPUBUAEIMPOBAHHbLIN NONb30BaTE/Ib MOXKET U3MEHSATb
HACTPOMKM yCTpoiCcTBa U 0BHOBAATL NporpammHoe obecneyeHne, HEMNPUBUNETMPOBAHHbIE NOJIb30BATENN
MMEIOT OrPaHNYEHHbIE BO3MOMKHOCTM NO HACTPOMKE YCTPOMCTBA, M MOFYT NPOCMATPMBATbL ANArHOCTUYECKMe
coobLeHus.

npOMSBO,CI,VITe}'lb YCTaHaB/IMBAET NO YMOJIHAHUIO Caiegyrouine naponu:

MUma nonb3osatens MNaponb
admin admin
operl operl
oper2 oper2

Mepen aKcnayaTaumeln ycTPoWCTBa B Lenax 6e30nacHOCTM HEOBXOANMMO M3MEHWUTb 3TU MapoAn
KoMaHaon passwd. HoBble mMaposiM MoryT NpeacTaBiATb NOCAeA0BaTENbHOCTb NATUHCKUX BYKB U umbp
ANMHON A0 18 CMMBONOB BKOYUTENBLHO.

Echn naponb 3abbIT, eAMHCTBEHHbIM CNocobom [OoCTyna K yCTPOMCTBY nABAseTcs cbpoc
NoNb30BaTE/IbCKMX YCTAHOBOK HA NpeaycTaHOBAeHHble. [Maponn npu 3TOM MNPUMYT YKa3aHHble Bblle
3HayeHUs no ymonadaHuto. Kpome atoro, IP agpec ycTpolictBa byaeT ycTaHoBAeH paBHbiM 192.168.0.24, a
Macka noacetn — 255.255.255.0.
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Ecnm Bam HeobxogMmo noayyunTb AocTyn K mynbtunaekcopy ToPGate (1E1-1FG, 2E1-1F, 4E1-
2FG, 8E1-2FG, 16E1-2FG, 24E1-2FG), To ecTb BepHyTb 3aBOACKME YyCTaHOBKM IP agpeca, napossa u T.n.,
BbIK/IIOUMTE YCTPOMCTBO. HanauTte Ha 3agHel naHenn ToPGate (1E1-1FG, 2E1-1F) nan nepeaHeit naHenu
ToPGate (4E1-2FG, 8E1-2FG, 16E1-2FG, 24E1-2FG) maneHbkoe oTBepcTue. He npoBoasawum npeametom,
Hanpumep, 3y6OUYMCTKON, HA*KMUTE PACMONONKEHHYIO B OTBEPCTUMN KHOMKY. YAep*KnBaa KHOMKY, BKAOUYUTE
nuUTaHMe yCTPOMCTBA. YAEeprKMBANTE KHOMKY HaxaTol ewe 2-3 ceKyHabl. Haxkmute knasuwm “ESC+Q” pns
BbIXO4a U3 MEHIO B PEXMM KOMAHAHOMN CTPOKMU W BbINOJHUTE KOMaHAy mnt. 3aTem BbINOJAHUTE KOMaHAy
menu. [danee HeobxoAMMO NPOM3BECTM MOJIHYI Npoueaypy KoHourypaumm yctpoicrea. JocTyn K
YCTPOMCTBY ocyuiectsasetca no IP agpecy 192.168.0.24. Ans coxpaHeHUA KoHpUrypauum Heobxogmmo B
MEHIO HaKaTb coveTaHme Knasuw “ESC+S”.

Ecam Bam HeobxoguMmo nosyy4MTb A0CTYyn K mynabtunnekcopy ToPGate SFP, To ecTb BepHyTb
3aBOACKMe ycTaHOBKK IP agpeca, napona v T.M., OTKAKOYMTE YCTPOWUCTBO (M3BNEKUTE €ro U3 KoMmyTaTopa).
Ona ToPGate-1E1 nogkntoumnte 3arnywky B suge RJ-45, noctansaemyto B Komnaekte. [na ToPGate-2E1
yctaHoBuTe DIP-nepekntoyatenb Ha yctponctse B nonoxkeHue "RST". Mogknwoumte ToPGate SFP K
KomMyTaTopy ¢ SFP Kop3nHoi. HaxkmuTte Knasuwmn “ESC+Q” ans BbIXOAA U3 MEHIO B PEXUM KOMaHOHOM
CTPOKM M BbINOJHUTE KOMaHAy mnt. 3aTeM BbINOAHUTE KOMaHAy menu. Janee Heob6xoAMMO NPOU3BECTU
NONHYL npoueaypy KoHoburypaumm yctpomctsa. [locTyn K ycTpoMcTBy ocyuwectsasetca no IP agpecy
192.168.0.24. Ons coxpaHeHMa KOHOUIypaumMm HeobXoAMMO B MEHIO HaKaTb CoYeTaHue Knasuw “ESC+S”.
U3Bnekute ToPGate SFP n3 kommytatopa n gna ToPGate-1E1, nssnekute 3arnyLKky M3 Hero.

Onsa ToPGate-2E1 yctaHoBuTe DIP-nepekntoyatesib Ha YCTPOMCTBE B NO/IOMKEHME NPOTUBOMNONOKHOE "RST".

3arnywky ana mynbtunnaekcopa ToPGate SFP.1E1, MOXHO M3roToBUTb, 06)KaB BUTYlO Mapy B
KOHHeKTop RG-45, n npunase guoa LLoTTKM mexay KoHTakTtamu 1 1 2 ¢ ntoboli nonsapHOCTbIO.

Avoa WotTkun

X

NHdopmauua o naponax mynbtunnekcopa ToPGate xpaHutca B dpaine “/mnt/flash/config.sys” 8
3awndpoBaHHOM BuAe. B anroputme WMPPOBAHMA WCMNONb3YETCH CEPUMHLIA HOMEpP KOHKPETHOro
YCTPOIACTBA, NO3TOMY NpPU nepeHoce aToro ¢aina Ha gpyron mynbtunaekcop cepun ToPGate oH He byaet
3arpyxeH. Mpu yaaneHuun config.sys (3Ta onepaumsa AOCTYMHA TONbKO agMWHUCTPATOPY) Napoaun npumyT
3HAYEHMA NO YMOJHAHUIO.

)

|

12345678
|
\

25 CuctemHble napameTpbl

B 37O/ rnaBe onNUCbIBAOTCA OCHOBHbIE MAapameTpbl MybTunaekcopa ToPGate.

2.5.1 BcTpoeHHble KaneHaapb U Yachbl

MynbTUNAEKCOP MMEEeT BCTPOEHHbIe Yacbl peasbHOro BPEMEHM U KaneHZapb ¢ 6aTaperHbim
nutaHnem (Ha ToPGate SFP HeT 6atapeliku). OHM MCNONL3YIOTCA ANA YKa3aHUA BPEMEHW BO3HUKHOBEHMUSA
cobbITUIM B KypHane. Mpu Kaxkaom CTapTe My/bTUNIEKCOP NPOBEPAET COXPAHEHHYIO B SHEPrOHe3aBUCMMOM
namATK 4acoB MHPOPMALMIO U NPU OLIMBKE YTEHUA UHOMUMPYET K HEOBXOAMMOCTU CMEHWUTb IMTUEBYIO
6aTapeto Yyacos.

2.5.1.1 HacTtpoiika BpemeHu u pgatbl

CucTeMHble Bpema M AaTy Ha MyabTunaekcopax ToPGate MOXHO M3MEHUTb B MEHIO B MYHKTE
«3.2.4.17 /System/time», HacTpansasa napameTtpbl Time u Date, a Tak»Ke ¢ nomolubio SNMP areHra.
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2.5.2 CumsonbHOE nmA

Ka)K,CI,bIﬁ MYZbTUNNEKCOP MOXXET UMETb CMMBOJIbHOE NMA, BbIBOAMMOE B NOACKAa3Ke KOHCO/IN U
06nerqa}ou.|,ee M,D,EHTM(I)MKaLI,MPO MyZIbTUNNEKCOPAa.

2.5.2.1 HacTpoiiKa CUMBO/IbHOrO UMEHMU

Nma mynbTunaekcopa ToPGate MOXHO M3MEHUTb B MEHIO BO BKNaake«3.2.4.7 /System/global»,
nameHaa napametp Name, a TaKKe ¢ NOMOLLbI0O MeHto 1 SNMP areHTa.

2.5.3 AppecB cetu

Kaxkaplh MynbTUNIEKCOP MMEeeT OAMH cucTemHbli Ethernet uHTepdelic, NoaKNOYEHHbIN K
BCTPOEHHOMY KOMMYTaTOpPy BTOPOro ypoBHA. [aa sToro uHtepdeiica sagaHbl MAC agpec, IP agpec, macka
M WA3 N0 YMOAYaHUIO. M3rotoBUTENb YCTAHABAMBAET KaXKAOMYy MYAbTUNAEKCOPY YHMKanbHbIi MAC-
agpec, 3aBUCAWMIA OT annapaTHOro CepuiHOro Homepa yctpokcTtea. Mpu uameHenmn MAC-agpeca
YCTPOMCTBA HEOBXOAMMO CNeANTb 33 HECOBMNAAEHMEM A4PECOB Y PA3/IUYHBIX Y3/10B CETU.

2.5.3.1 Hacrpoiika agpeca B ceTu

IP agpec, Macky ¥ L3 NO YMONYAHMIO ANA MyNnbTUNaeKkcopa ToPGate MOXHO M3MEHUTb B
MeHI0 B nyHKrtax «3.2.5.3 /IP/current-config», «3.2.5.6 /IP/stored-config», a Takke c nomouibio SNMP
areHTa.

Ona nwoboro n3 VLAN-o0B, IP agpec, MacKy U W03, MOXKHO 334aTb pa3Hble B NyHKTe «3.2.6.1
/VLAN/VLANID».
2.5.4 [osepeHHble y3nbl

Mo coobpaxkeHnsm 6e30MacHOCTM YCTPOMCTBO MOMKET ObITb AOCTYNHO TONbKO C BblOpPaHHbIX
YMPaBAAOLLMX KOMMbIOTEPOB (KOMMbLIOTEPOB MMEIOLLMX ONpeaesieHHble agpeca B ceTu). Ans onpeneneHus
CMWCKA O0BEPEHHDBIX Y3/10B MOXHO MCMOJ/Ib30BaTb KOHKpeTHble IP-agpeca, Bce agpeca TeKyliel noacetu
(vcnonb3yeTca agpec U Macka ceTr My/IbTUMIEKCOPA), @ TaKKe BCe Y3/1bl BCEX CETEN.

2.5.4.1 HacTtpoiiKa goBepeHHbIX y3/10B

CNUCOK A0BEPEHHBIX Y3108 MyabTunnekcopa ToPGate moxKeT 6biTb U3MEHEH B MEHIO B NMYHKTe
«3.2.5.4 /IP/hosts», a Tak»Ke ¢ nomoLbto SNMP areHTa.

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

B AaHHOM MyHKTE Bbl MOMETe PeAakTUPOBaTb CMMCOK A0BEpPeHHbIX y310B. C 3TUX Y3108
paspelleH AO0CTyn K YCTpoMncTsy. [nA BKAOYEHUA/OTKNOUEHUA HeobXOAMMO HacTpauMsaTb napameTpbl
TrustAll v TrustLocal, KoTopble HaxoaaTca B nyHKTax «3.2.5.3 /IP/current-config» n «3.2.5.6 /IP/stored-
config».

BKAtoueHMe/OTK/IIUEHNE CMIMCKA A0BEPEHHbIX Y3/108, KOTOPbIA MOXHO 334aTb B
nyHKTe «3.2.5.4 IP/hosts».

Yes - nosepAatb Bcem. py 3TOM 3HaYEHMM AOCTYN MMEIOT BCE He 3aBUCMMO OT CMINCKa
TrustAll A0BEPEHHbIX Y3/108 (MO yMONYaHMIO).

No - paspeluaeT 4OCTyn K YCTPOMCTBY TO/IbKO Y3/1aM HaxoA4AWMMCS B CMINCKE
[OBEPEHHbIX Y3/10M. TaKKe Npy 3TOM 3HaYeHUU yuuTbiBaeTca napametp Trustlocal.

AoctynHo ¢ Bepcum NO: LPOS 1.0.9.4SR3.

Bk/toYeHMe/OTKN0YEHNE A0BEPEHHbIX Y3/10B U3 1OKA/IbHOM CeTu.
TrustLocal YuuTbiBaetca, Korga napametp TrustAll umeet 3HaueHue No.

Yes - noBepeHHbIMWN BYayT IOKa/bHbIE Y3/bl U U3 CNKUCKA hosts (Mo ymonyaHuio).
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No - poBepeHHbIMM ByAYT TONLKO Y3/l U3 CNKCKa hosts.

AoctynHo c Bepcum NO: LPOS 1.0.9.4SR3.

MyHKT MeHto «3.2.5.4 /IP/host» BbirnaauT cnegytolwmm 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.

Y106b1 063BUTb HOBbLIN Y3€/ B CUCOK, BbibepeTe cTpoKy ¢ 0.0.0.0 n Haxxkmute «Enter».

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

| >Network 192.168.0.131

| Mask 255.255.255.255

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

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

Network YctaHasnmsaeT IP agpec y3na.

Mask YcTaHaBaMBaeT MacKy NnoaceTu 414 3TOro y3na.

BHUMAHMUE! MameHeHue criucka adpecos 0osepeHHbIX Y3708 Yepe3 telnet-ceccuto moxcem npusecmu K eé
pa3psigy 6e3 803MOXHOCMU 80CCMAHOB/AEHUA COEOUHEHUA C 3MO20 Y374, ecaAuU OH UCK/AYeH U3 4ucaa
008epeHHbIX.
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2.5.5 Taiimayr

Echv nonb3oBatenb He BBOAMUT KOMaHAbl B Te4YeHMe OnpeneneHHoro BpemeHu, coegumHeHue
yepes nocsefoBaTesIbHbIM NOPT C MOMOLLbIO KOHCOJIbHOW MNPOrpammbl, WKW yAaneHHO 4yepes CeTb, C
ncnonb3oBaHMEM NpoToKona telnet, byaer pasopBaHO MynbTUNAEKCOPOM. [10 yMONYaHUIO BpeMsi TalMayTa
cocrtasnset 15 muH.

2.5.5.1 HacrpoiiKa TaiimayTa

Ha mynbtunnekcopax ToPGate Bpemsa TaiMayTa MOMKET ObiTb U3MEHEHO Yepe3 MEHIO B MYHKTE
«3.2.4.16 /System/telnet», nameHaa napamertp Timeout.

2.6 E1 nHTepdeiic
E1 nHTepdelic — 310 HTEpdeiic obopyaoBaHUs B COOTBETCTBMMU cO cTaHaapTom ITU-T G.703.

MynbTUNAEKCOP COLEPKUT OAMH, ABA, YeTblpe, BOCEMb, LWECTHAAUATb MW ABaALATb YeTblipe
uHTepdeiica E1 ana nepesaym AaHHbIX CO CKOPOCTbio 2048 K6UT/C, B COOTBETCTBMM CO crieunduKaumein
G.703. dusnyecknint HTepdeinc — CUMMETPUYHbIN, C CONPOTUBIEHNEM JIMHUK 120 Om.

Ona nepepaun notoka E1 Heo6XoAMMO HacTPOWUTb BUPTYaNbHOE COEAUMHEHME MEXay
UHTepdencammn OBYX MyNbTUNNEKcOopoB. HacTpoitka coeiMHEeHMA NPOU3BOAMTCA MPU MOMOLUM MNYHKTa
MmeH1o «3.2.2.1 /TDMoP/nopTt/config».

B cnyyae, Koraa mynbTUNAEKCOPbl COeAMHEHbl APYr C APYrom HernocpeacTBEHHO UAWU 4vepes
KommyTaTopbl Ethernet, notok E1 moxHO nepepasaTb BHYTpW Kagpos Ethernet, 6e3 3aronoskos IP. Mpu
3Tom obecneymBaloTcA MMHUMAIBHOE BPEMA 334EPHKKM, U MUHUMA/bHbBIE MOTEPU MOOCHI NPOMNYCKAHWA
KaHana. MoToK AaHHbIX, NOCTYNAOWMI C KaXK[0ro U3 akTMBHbIX MHTepdelicoB E1, pazbusaeTca Ha Kaapbl
OMKCMPOBAHHOM ANMHbI, CHabXKaeTca 3aroN0BKOM YPOBHA afanTaumMm BUPTYasIbHOTO COEAMHEHUS W
3aronoskom Ethernet ¢ ykasaHem MAC-agpeca My/AbTUNIAEKCOPA HasHavyeHusA. [aa Kawgoro wus
ncnosibayemblix MHTepdeincos E1 Kaxaoro us yctpomcts Heobxoaumo ykasaTb IP-agpec mynbTuniekcopa
HasHayeHMA U Homep ero uHTepdelica E1, ¢ KoTopbim OyaeT yCTaHOBAEHO BUMPTYya/sbHOE CoeAMHeHWe, a
TaKXe HeobxoamMmo yKasaTb uaeHTudukatop VLAN ana Kagpos, TPAHCMOPTUPYHOLWMX AaHHbIA NoToK E1.
NaoeHTUdMKaTOp paBHbIA HYIO YKasblBAeT MYJ/IbTUMIEKCOPY Ha OTCYTCTBME HeobXoAMMOCTM TernMposaTb
Kagpbl. Eciv B TPaHCNOPTHOM CeTM nepenarnTca He TOMbKO Kagpbl ¢ TDM-gaHHbIMKM, TO cnegyeT 3aaaTb
none npuoputeta 802.1p mapKMpoBaHHOro Kagpa 802.1Q. 3HayeHWe 3TOro NonA AOXKHO obecneynBaTb
HaMBbICLUMI NPUOPUTET Kagpam ¢ AaHHbiMn TDM. Hencnonb3yemble MHTEPPENCbl MOMKHO BbIKAOUYUTD.

EC/IM HECKO/IBKO YCTPOMCTB COeAUHEHbI B TOMO/IOMUM TUMa «3BE34a» WM «LLenoYKa», HaCcTpoiKa
BbINOJIHAETCA aHa/NIOMMYHO C/y4alo «TOYKa-TOUYKa» [A1A Kaxkgoi napbl uHTepdelicoB. Heobxoammo
BbIAENUTb KaXK40OMY YCTPOUCTBY MHAMBUAYanbHble MAC- u IP-agpeca u onucaTtb BUPTYasibHble COeAMHEHUA
BCEX BK/OYEHHbIX MHTepdencoB E1. Kaxablit M3 3TUX UHTEpPdENCOoB MOXKET ObiTb coeauHeH € Ntobbim
ApYrMm nHTepdericom n1boro MynbTUNAEKCOPa B CETU.

Bce wuHTepdeicbl E1 mynbTMnaekcopa 0603HaYaloTCA AECATUYHLIMM YMCAaMKM B NOpAAKe
BO3PacTaHWA, HauMHaa ¢ Hyna. [na paboTbl ¢ NogKaHaNOM HeobXoAMMO YKasaTb HOMepa TalM-C/OTOB,
MCMOob3yeMbIX B MOAKaHane, B ciegytouiem popmare:

Homep uHTepdeica: ananasoH TaliM-CI0TOB (HayasbHbli TalM-CNOT — KOHEYHbI TaliM-CnoT)
WM CMUCOK TaMM-C/I0TOB Yepes 3anaTyro

Hanpwumep, 0-16 unu 0,1,16.

Ecnm Homepa TaMmM-CN0TOB HE yKa3aHbl, TO MCMONb3YytoTCA BCe 32 TaliM-cnoTa.

2.7 Ethernet untepdeiic

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

MynbTUnNAEKCOp coaepsuT nHtepdeicel Ethernet 10/100/1000Base-T ana nepegaym AaHHbIX CO
ckopocTbio 10, 100 uan 1000 M6ut/c B cooTBetcTBUM co cneunduKaumen IEEES02.3. Ethernet-unrepdeiic
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MYNbTUNNEKCOPA MOXET pa6OTaTb B peXXnme aBTOCOors1acoBaHuA, a Tak e No3BOJIAET BPYYHYHO YCTaHOBUTb
CKOPOCTb U peEXUM AynneKCa ONA KaxXaoro MHTepd>el7|ca B OTOENBHOCTU.

BHUMAHUE! Hecoomeemcmesue ycmaHOB0K cKopocmu u Oynaekca Ha nopmy Ethernet
Mynabmunaekcopa u nopmy nooKaw4aemo20 o06opy0osaHus moxem npusodumes K 6710Kuposke
8cmpoeHHozo Ethernet KomMmymamopa U HEe803MOMCHOCMU rnepedayu OAHHbIX KAK Yepe3 HernpasusabHO
CKOHGhu2ypupoB8aHHs.Ili Nnopm, mak u yepes dpyaue nopmsoi!

BHUMAHMUE! lMepedaua E1 nomokos 4yepe3 uHmepgelic Ethernet ycmaHoeneHHbIl 8 pexcum
nonydyrnaexkca moxcem Mpueooums K OWUBKAM CUHXPOHU3AUUU U 8bICOKOMY ypoeHo BER ecnedcmesue
4acmo 803HUKAOWUX Kosnu3zuli 8 amoli KoHguaypayuu!

MyHKT meHio «3.2.3.12 /Eth/nopt/config» HacTpansaeT pexnm paboTbl BbIGPAHHOrO NakeTHOro
NUHTepdeiica, CKOPOCTb, AyNaeKc.

NHTepdelic MoxKeT paboTaTb B 04HOM U3 CAEAYIOLUNX PEXMMOB:

down MHTEPdENC BbIKNOYEH;

UHTepdelic NPonycKkaeT TONbKO TerMpoBaHHbIE Kagpbl, 3TOT PEXMM UCNONb3yeTcA ANs
CBA3U C APYrMM MY/IbTUMIEKCOPOM HEMOCPEACTBEHHO;

trunk

MHTepdelric NPonycKaeT Bce Kaapbl; PeXKMM Mo YMONYaHMIO, UCMOJIb3YEMBIN, ECIN ABHO
He YKasaH apyrow pexxum. Moantmka ncnosb3oBaHusa MHTepdencos onpegensaercs
BHELHMM 060pyL0BaHMEM, HAaNPUMEP, MapLLPYTU3aToOPaMK 3-T0 YPOBHA,
CBA3bIBAOLMMWN MYNbTUMNEKCOPDI;

multi

UHTepdelic UCNoNb3yeTca ANA Nepeaaydm Nosib3oBaTeIbCKMX AaHHbIX. [1aKeTbl ¢ Apyrum
naeHtnoumkatopom VLAN ID He KOMMYTUPYHOTCA B 3TOT MHTepdelic. MakeTbl,
nocTtynatoLime B 3ToT UHTepdeic, TErMPyOTCA ¢ UAEHTUPUKATOPOM, PaBHbIM YKAa3aHHOMY
napameTtpom VLAN ID;

access

KJAMEHTCKUIM NOPT, Gperimbl Ha BXOo4e BCEraa TErMpyoTCa BTOPbIM Terom (eciv 6es Tera,

(ool To nepebiM); 802.1Q OTKNIOYEH;

NopT, Ha BXOZEe KOTOPOro NPMHMMAOTCA TONIbKO ppeimbl ¢ ProviderTag, KoTopble
QinQProvider KOMMYTUPYIOTCA B COOTBETCTBUM C Tabanuelt vian'os.

ProviderTag - Ter, KOTOpbI ycTaHaBAKBaeTcA AN1a ppeimos B pexkume QinQProvider.
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3 JloKanbHblii U yAaneHHbIA [OCTYN K MY/bTUMIEKCOPY.

Ons KOHPUrypauumn M AMArHOCTUKM, a TaKKe A1A U3MEHEHMA WU OOHOB/IEHMA MPOrPaMMHOro
obecneyeHns BO3MOXKEH KaK JIOKa/bHbIN, TaK U yaaneHHbIA AOCTyn K MyabTunaekcopy. O6a Buaa gocryna
CcofepraT eAMHbIN  MexaHM3M 3alMTbl OT HECAaHKUMOHMPOBAHHOIO AOCTyna, OCHOBAHHbIM Ha
MAEHTUPMKAUMM NO UMEHM MONb30BATENA M NapOo/to. YCTPOMCTBO NoaaepKnBaeT UAeHTUPUKaUno Tpex
pPa3ANYHbIX NOJIb30BaTeIel: NPUBUAETMPOBAHHOIO C UMeHeM admin U HENPUBUAETMPOBAHHbIX C UMEHAMM
operl un oper2. MpUBUNEIMPOBAHHbIM NONb30BATE/Ib MOMKET U3MEHATb HAaCTPOMKM YCTPOMCTBA MU OOHOBANATL
nporpammHoe obecnevyeHue, HENPUBUIETMPOBaHHbIE MO/b30BaTENIN MMEID OrPaHUYEHHbIE BO3MOMKHOCTHU
No HAaCTPOMKe YCTPOMCTBA, U MOTYT NPOCMaTPMUBATb AMArHOCTUUYECKME coobLeHus.

MponssoguTenb ycTaHaBAMBAET N0 YMOJIHAHUIO CaeaytoLimne napoau:

MmA nonb3osatens Maponb

Admin admin
operl operl
oper2 oper2

JloKanbHbIM JOCTYN K YCTPOMCTBY OCYLLECTBAAETCA Yepes3 noc/iefoBaTeNbHbI nopT. Ana sToro
HYHO COeAMHUTb YCTPOMCTBO M NOC/AeAO0BaTe/bHbIA NOPT YMPABAAIOLWLEro KOMMbioTepa Kabenem wm
3aMyCcTUTb Ha YMNpPaBAAKOWEM KOMMbIOTEPE TEPMUHAJIbHYIO MPOrpaMmmy, MOAAEPKUBAIOLLYI 3IMYAAUMIO
ANSI TepmuHana, Hanpumep, Hyperterminal w3 coctaBa Windows, nporpammbl CTOPOHHUX
npounsBoguTenen, Takue Kak: PuTTY, SecureCRT u gpyrue.

MapameTpbl HAaCTPOMKM NOCAEAO0BaTE/IbHOrO NopTa Komnblotepa — 115000 kK6ut/c, 8 6ur, 6e3
YyeTHOCTH, 6e3 KOHTPONA Nnepeaaumn.

Mocne 3anycka TepMMHa}'IbHOl\;I nporpammesl, B OTBET Ha npurnawleHne CUCTembl, Hy*XHO HaﬁpaTb
MMA NONb30BATE/IA, @ 3aTEM MNAPOJib, NOC/1€ HET0 OTKPOETCA MEHIO KOH(I)MprMpOBaHMFI.

[anee MoXHO BBOAWTb Nt06ble KOMaHAbl YNpaBaeHUA U KOHOUTypaLuun, onucaHHbIe HUXKeE.

YpaneHHbI 4oCTyn K yCTPOMCTBY ocylecTsaseTcs yepes ceTb IP no npotokony telnet uan HTTP.
[Onsa 3TOro Hy)XHO NOAKMOYUTL OAMH M3 abOHEeHTCKMX MHTepdeicos Ethernet k cetn n ybegutbes, uto
CBETOAMOAHbIE MHANKATOPbI MOKA3bIBAIOT HaIMUME COEANHEHMUA.

Ons nogkntoyeHna no npoTtokony HTTP, Heobxogumo 3aikitm uepe3 Web-uHtepdeic Ha
YCTPOKCTBO, Hanpumep, no aapecy http://192.168.0.24, BBeanTe NOTMH M Naposib. 10 YMOAYAHUIO IOTUH —
admin, naponb —admin.

Ona nopgkntoveHus no npoTokoay telnet, HeobxoAMMO 3anycTUTb Ha ynpasBAsloLLEM
KomnbloTepe Nobyto nporpammy — KaneHT telnet, Hanpumep, Hyperterminal, telnet ns coctasa Windows,
SecureCRT, PuTTY. Heobxoanmo ykasaTb IP agpec mynbTunaexkcopa, npu stom B nyHkte«3.2.5.4 /IP/hosts»
MY/IbTUMNEKCOPA, B CBOIO oYepenpb, AOKEH ObiTb paspeLleH AOCTYN K HEMY YNPaBAAIOLLEr0 KOMMbOTEPA C
JaHHbIM IP appecom. MOXHO paspelwmnTb AOCTyn TOAbKO C ONpeAeneHHbIX KOMMbIOTEPOB, CO BCEX
KOMMbIOTEPOB NOKa/bHOW CeTW, uauM c nboro KomnbloTepa. [JOCTYNHOCTb MyNbTUMIEKCOPA MOMKHO
NpPOBepPUTb KOMAHLOM ping ¢ yaaneHHOro KOMNboTepa.

HacTpoiiku nporpammbl telnet AonkHbl BKAOYaTb amynaumio ANSI TepmuHana v nepesog,
CTPOKM Nocne BO3BpaTa KapeTKu.

Mocne 3anycka KaueHTa telnet B oTBeT Ha npurnaweHne cuctembl HYXHO HaGpaTb nma
nosb30BaTeNA U NAaPO/ib, MOC/IE YEro OTKPOETCA MEHIO KOHCI)MprVIpOBaHMFI.

[anee MOXHO KOHPUIYPMPOBATb MY/ILTUMAEKCOP Yepe3 NYHKTbl MEHIO, ONMUCAHHbIE HUXKE.

Ecnv nonb3oBatenb He KOHOUIypUpyeT YCTPOMCTBO B TeYEHWE OMNpeaeNieHHOro BPeEMEHMU,
coeanHeHune telnet 6yaet pasopBaHO My/SbTUMNNEKCOPOM U3 COOBpaXKeHNn 6e3onacHoCcTU. Mo ymonyaHuio
Bpems TalmayTa cocTaBnseT 15 MWMH M MOXKeT OblTb M3MEHEeHO 4epe3 MNyHKT MeH «3.2.4.16
/System/telnet».
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http://192.168.0.24/

Y1eHune u 3anucb ¢alinos NporpamMmHoOro obecneyeHma Npu yaaneHHoOM AOCTyne NpomM3BOANUTCA
no npotokony FTP. [1na aTOro 3anyctuTte Ha yaaneHHOM KOMMNbloTepe nporpammy — KameHTt FTP, Hanpumep,
Internet Explorer. Mporpamma go/sikKHa Ucnosb3oBaTb passive mode (B IE cooTBeTcTBylOWME YCTAHOBKM
Tools > Internet Options > Advanced > Use passive mode). /lorvH 1 naponb gna AOCTyna K gMpPeKTopun
/mnt/flash ToT ke, uTo M ANA NPUBMAErMPOBAHHOIO AOCTYNa K yCTpoWcTey. MoaaeprKMBaloTcA yTeHue,
3anucb 1 yganeHue ¢aiinos.

3.1 KomaHpabl TepMUHANBHOrO ynpaB/ieHUA

B aTom paspgene onucaHbl KOMaHAbl YNpaB/ieHUs WU AWMATHOCTUKWU, AOCTYMHblE C JIOKA/JIbHOro
TepMuHana (KOHconW) ycTpoicTBa W yAaneHHo no npoTtokony telnet. [lna Habopa 3TMX KOMaHA
HeobxoaAMMO YCTaHOBUTb COeAMHEHME C MYJIbTUMNIEKCOPOM Yepe3 NOC/ieAoBaTe/ibHbIiM NOpPT UAN Yepes
ceTb no npoTtoKoay telnet. BBog KomaHAbl A0/IKEH 3aBepLlUATbCA KAaBuULIEN Bo3BpaTa KapeTku <CR>.
CnpaBKy Mo BCEM A0CTYMHbIM B AAaHHbIA MOMEHT KOMaHAaM MOKHO NOIy4nTb, Habpas «?»

CnpaBKy N0 UCNO/Ib30BaHMIO KOHKPETHOM KOMaHAbl MOXHO NOay4nUTb, Habpas
UMSA_KOMAaHObI<TAB> nnu

UMSA_KOMAHObI<?>

3.1.1 CMHTaKCUC KOMaHp,
CMHTaKCUC KOMaHZ, BBOAUMbIX B KOMAHAHOW CTpoOKe:
KomaHOa [napamemp | napamemp] [Kawou [napamemp]]
roe:

KomaHaa CTporo 3agaHHaA nocnegoBaTe/IbHOCTb CUMMBOJIOB, oOnpegenAatowlan ICl,E]J'IbHEl‘;ILLIVIe
napameTpbl U CMbIC/1 BbIMOZTHAEMOTO AEVICTBMH (KOMaH,EI,bI perMCTpOHe3aBMCMMbI);

MapameTp KntoyeBoe cnoso, IP-agpec, macka cetn, MAC-agpec, 4ncno, caoBo, CTPOKaA.
Kntou 3HaK «-» 32 KOTOPbIM CaieayeT O4MH CUMBO.
KomaHgaa, Kntoum n napameTpbl OTAENAOTCA 4PYr OT Apyra CUMBOaMM «Npobeny.

MNpun oNncaHMmn CMHTAKCUCa KOMaHA MCNOIb3YIOTCA cneayowme 0603HaYeHUs:

® B YI0OBbIX CKOBKax <> yKasblBaloTcA 06s3aTeIbHble NapameTpbl;

® B KBagpaTHbIX CKOOKax [] yKasbiBatloTcA Heobs3aTeibHble NapaMeTpbl;

e cumBon “|” obosHayaeT noruyeckoe “nnn” — BbI6OP MeKAy PasAUYHbIMU NapameTpamu;
®  K/lOYeBble C/10Ba BbIAENAOTCA KUPHbIM WPUDTOM.

Tunbl NapameTpoB KOMaHA:

KntoueBoe cnoBO — C/I0BO Hecyllee onpeaeneHHY0 CMbIC/IOBYIO HarpysKy, Hanpumep, HassaHue
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 YeTbipex AECATUYHDBIX YNCEN, Pa3aeNEHHbIX TOYKAMMU.

MAC-agpec — HH-HH-HH-HH-HH-HH — 3apaetcA B BmMAae wWeCcTU rpynn 4vucen, pasaesieHHbIX
cumBonamum “-“ Kaxkgas rpynna cocTouT M3 ABYX LWeCTHaALaTePUYHbIX YMces.

MocnegHve nNATb BeAEHHbIX KOMaHA4, XpaHAaTca B bGydepe. YTobbl BOCMNO/L30BAThbCA paHee
BBEEHHOMN KOMaHA0oMN, He0BX0AMMO HaxaTb Knasuwy “PN (ssepx) nan “I” (BHU3).
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3.1.2 CoobueHunsa 06 owmnbKax

B Tabn. 6.2 npuseaeHbl cooblueHns 06 owmnbKax, KOTopble MOTYT BbIBOAWUTLCA BO Bpems paboTbl

C KOMaHAHOM CTPOKOW.

Tabn. 6.2. CoobuieHnsa o6 owmbkax.

CoobueHne 06 owmnbke

syntax error: invalid
parameter

syntax error: omitted
parameter

syntax error: invalid type
syntax error: missed value

syntax error: invalid
delimeter

privileged comand: no
rights enough

is not recognized as a
command

open error

OnucaHue oWnbKn

HeBEpPHbIN NapameTp

nponyLeH napamerp

HeBepPHbIN TUM NapameTpa
nponyLeH NapameTp Karoua

nponyuweH oba3atenbHbIN
pasgenurens

KOMaHAa HedoCTynHa
Nno/ib30BaTesto

KomaHga He 6bina
naeHTMdMUMpPOBaHa, BBeAeHa

ownboyHas KOMaHAa

OTKpPbITWE panna He yaanochb

PekomeHayemble AencTeus

BBECTM NPaBU/IbHbIN NapameTp

BBECTW MPOMYLLEHHbI NapamMeTp

BBECTM MapameTp NpasBuibHO

BBECTW NPONYLLEHHbIM NapameTp

BBECTW NPOMYyLLEHHbI pasaenurenb

C MOMOLLbIO KOMaH/bl SU BOUTU NOA,
nmeHem admin

C nomoubto cnpasku “?” cneayet
NPOBEPUTb KOPPEKTHOCTb BBOAMMOW

KOMaHAbl.

BBECTW NpaBUAbHOE MMsa daina

3.1.3 CucrtemHble KOMaHAbl

ST KOMaHAbl NO3BONAKOT NPOCMOTPETb NN U3IMEHUTL NMapPaMeTPbI OI'IepaLl,VIOHHOﬁ CcnucrTembl,
cBeageHuA 06 YYETHbIX 3anncax nonb3oBaTenen, napamMeTpbl TepMMHaﬂbHOVI ceccmmn n T.N.

arp
OTobpasuntb Tabaumuy cooteetcteusa MAC u IP agpecos.
CuHTaKcmc:
arp [-a] [-c] [-v]
MNapameTtpbi:
-a nokasaTb Tabaunuy;
-c oYNCTUTbL TabnLLy;
-v dunbTp Tabanubl ANA BbIBOAA Ha 3KPaH € YKa3aHHbIM MAeHTUdUKATOPOM
VLAN;
cd
MN3MeHUTb TEKYLLMIA KaTanor Ha nogkatanor dirname Tekyllero KaTasora (gonyckaercs
ncnonbzosatb “/”, “.” n “..” AnA ykasaHMA Ha KOPHEBYIO, TEKYLLYIO U POAUTENCKYIO AMPEKTOPUN
COOTBETCTBEHHO).
CuHTaKcuc:

cd <dirname>
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Npumep:
MepeiTn B KaTanor mnt U3 KOPHEBOTO KaTanora.

LPOS > cd mnt

cls
O4YUCTUTb 3KPaH TEPMUHANA.
CuHTaKcuc:
cls
copy-config
CKonnpoBaTb YacTb KOHPUIypaL MM M3 04HOr0 MecTa B pyroe.
CuHTaKCuUC:
copy-config [source path] [destination path]
Mapamerpsbl:
source path MyTb A0 HAacTPOEK, KOTopble HEOBXOAMMO CKOMMPOBaATD.
destination path  TyTb, KyAa HY)KHO CKOMMPOBATb HACTPOMKW.
Npumep:
CkonupoBaTb HacTpoliku nepegayvm 0-oro nHTepdeiica E1 B 1-bit UHTEpdenc E1
LPOS > copy-config /E1/0 /E1/1
LPOS >
exec

NcnonHUTb KomaHapl MHTepdelica KoMaHAHOM CTPOKK M3 daina.

CuHTaKcuc:

exec <String filename>

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

exec-config

UcnonHuTe daiin KoHdurypaumm B popme system.cfg.

CuHTaKcuc:

exec <String filename>

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

LPOS > exec /mnt/flash/system.cfqg

exit
3aBeplunTb TEKYLLYID ceccuto ynpasnaeHusa. OcTaHaBAMBaEeT Tekyllytlo ceccuio telnet u
pa3pbiBaeT coegMHEHNeE.

CuHTaKcuc:

exit
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list

MoKasaTb CNUCOK NapaMeTposB.

CuHTaKcuc:
list [path to attribute]

Mapamertpsbl:
path to attribute  nyTb A0 MHTEpeCyOLWMX NapaMeTpoB.
- nogaepxusaet npumeHeHne wildcard (wabnoHoB 3ameHbl),
TaKKUX Kak «*» 1 cnuckos, Hanpumep: «[0-1,3]»
- NO/ICKa3Ka Mo BO3MOXHbIM NapameTpam, Npu Haxatum «TAB»

MNpumep:
BbIBOA, cMcKa napameTpos no nytu TDMoP/1

LPOS > 1list TDMoP/1

config Directory
state Directory
statistics Directory
Mpumep 2:

BbiBOA, CcnMCKa NapameTpoB ¢ ucnosibzosaHnem 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, NOACKAa3KM NO AOCTYMHbIM NapameTpam no Knasuwe «TAB»
LPOS > 1list e<TAB>

Show attribute 1list

[String path to attribute

E1l

Envir

Eth

EthGlobal

]

MNpumep 4:
BbIBOA, CNMCKa NapameTpoB

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

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

/eth/0/config
Description
Speed Auto
Duplex Auto
Link Auto
FlowControl Disable
Reservation No
Learning Enabled
log
BblgaTb Ha 3KpaH CMMCOK CUCTEMHbIX COODOLLEHNN C MOMEHTA NOC/AEAHEr0 BKIOYEHUS
YCTpOMCTBa.
CuHTaKCuUC:
log [-a][-e][f filter]
MapameTtpbi:
-a BK/IOYNTb BblAayy BCEX CUCTEMHbIX COODLLEHUN, XpPaHALLMXCA B dpaine
XKYpHana;
-e OYUCTUTb CMIUCOK;
-f dnAbTpaLMA BbIBOLA KOMAHAbI;
debug BKNOUYUTL/OTKAOUNTL PEXKUM OTNAAKM
Npumep:
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
BblBECTM CNUCOK $aNNOB B TEKYLLEN ANPEKTOPUN MYSIbTUNNEKCOPA.
CuHTaKCuUC:
Is
mail

OTn PaBUTb NOYTOBOE COO6UJ,€H 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>

MNapameTtpbi:
--binary oTnpaBnaTb paiinbl B BUHApHOM perKnme;
--stat OTNPaBUTb CTAaTUCTUKY;
-f nyTb A0 GaltnoB BAOKEHMUA, pasgenntesb mexay danamm “;” — Touka
C 3ansaTomn
-p SMTP nopT, gocTynHble 3Ha4YeHua [1..65535];
-r IP-agpec ynaneHHoro cepsepa (SMTP-cepsepa);
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mapmac

-s Tema coobLeHus;

-v VLAN SMTP-cepBepa, AMana3oH 3HadyeHui [0..4094];
body TeKcT coobuleHma. Ecnm He yKasaH, To bepeTtca u3 notoka stdio;
from e-mail agpec otnpasuTens;
pass naposb;
to e-mail agpec nonyyatens;
MNpumepbl:

LPOS > mail -r 192.168.0.221 from ToPGateZ28@nsc-com.com to
ToPGate22l@nsc-com.com -s test subject body test body

LPOS > mail -r 198.168.0.221 from sender@domain.com to
recipient@domain.com pass mypassword body text body —--stat -f

system.cfg,;log

MNoka3saTb Ta61w|u,y KOMMYTauUnn NaKeToB.

CuHTaKcuc:

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

MNapametpbi:

-C OYUCTUTDb Ta6nv1u,y OT aBTOMATUYECKU AOGaB}'IEHHbIX apecoB mac-a4pecos,

-_f 0To6pa>1<aeT BCeé mac-agpeca, B TOM 4ncne AO6aB/'IEHHbIe dBTOMATUYECKU;

-m YyacTb Mac-a4pecos, KOTOPble NMOKa3blBaTb; €CIM Mmac-agpec He 3a4aH, To
nokasblBaeTcA TabanLa mac-aapecos;
-p bunbTp TabanLbl ANA BbIBOAA HA 3KPaH MO yKazaHHOMY CMMCKY NOPTOB;

Mpumep:

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 F0-79-59-5C-17-01 0 7 0

37 FF-FF-FF-FF-FF-FF bcast 0 7 0,1,cpu
MocmoTpeTb Bclo 6a3y mapLupyTU3auum
LPOS > mapmac -f

# MAC address name pri ttl ports

0 00-10-20-30-40-50 user 1 7 0,2

1 00-13-D4-4A-9B-30 learned 0 5 3

2 00-16-EC-2B-36-D4 learned 0 6 3

3 00-18-F3-06-D1-94 learned 0 7 3

4 00-30-4F-3E-06-61 learned 0 7 3

5 01-80-Cc2-00-00-00 learned 3 6 cpu

6 5A-00-3B-19-DD-A8 learned 0 7 2

7 5A-00-3B-1C-2F-F5 learned 0 7 cpu

8 5A-00-3B-1D-30-F6 learned 0 5
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menu

3anyctuTtb MHTEpdECc MeHto.
CuHrakcuc:

menu

mirror

3epKanuposaHue TpaduKa B dpain /mnt/mem/mirror.pcap. He BkntoyaeT B ceba TDMoP
TpadduK. Dann MOXKHO MNPOCMOTPeTb € nomowpbto nporpammbl  Wireshark u  npoumx
aHaNM3aTopoB ceTeBOro TpadukKa.

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

MNapametpbi:
- MaKcMMasbHas anvHa gperima, AonycTumble 3HaYeHus [64..1600];
clear OYMCTUTb NPeabIAYLLYHO CECCUIO 3ePKANUPOBAHUA TpadUKa;
enable BKNOUUTL 3epKaMpoBaHue Tpaduka;

save 3anucartb pesyabTaT B daiin;

MNpumep:

Ounwaem  nNpegblaywyro  Ceccuto  3epKanupoBaHua  TpadduKa,  BKAKOYaem
3epKannpoBaHue, XKAem HEOBX0AMMbIN MPOMENKYTOK BPEMEHM N COXPaHAEM B palin pesybTar.

LPOS > mirror clear

LPOS > mirror enable

LPOS > mirror save

Saved to /mnt/mem/mirror.pcap

ps
MokasaTb MHGOPMaLMIO O AEeNCTBYIOLLMX NPOLECCaX YCTPOWCTBA.

CuHTaKcuc:
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 sSleep 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%
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statistics susp sleep 12 0 0.080%
rstp susp lock 137 0 0.470%
DyingGasp susp sleep 623 1 0.008%
ftpdeamon susp event 707 1 0.008%
httpdaemon susp event 705 1 0.008%
SNMPTraps susp lock 45 0 0.040%
SNMPAgent susp lock 521 1 0.006%
telnetdeamon susp event 648 1 0.009%
console ready unsuspended 0.000%
monitoring susp sleep 12 0 2.096%
pwd
BbIBOAUT UMSA TEKYLLEM ANPEKTOPUN.
CuHTaKcmc:
pwd

reset-config
YCTaHOBUTb YacTU TEKYLLEN KOHOUTYPALMM, 3HAYEHUSA MO YMONYAHUIO.

CuHTaKcuc:
reset-config [relative path]

MNapameTpbi:
relative path YacTb NyTW HaCTPOEK, TEKYLLME 3HAYEHMA KOTOPbIX HY*KHO cOpOoCUTb
Ha 3HAYEHMSA MO YMOJIYAHUIO.

Mpumep:
CbpocKTb HACTPOMKM Ha 3HAYEHMA NO YMOJYAHUIO A5 BTOPOro MHTepdeica 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 >

running-config

BbiBECTM TEKYLLYIO KOHOUIYpaLMio YCTPOMCTBA B BUAE KOMaHA MHTepdelica KomaHaHOM
CTPOKM. o ymMoN4YaHu1IO, B BbIBOZ KOMaHAbl MONAAaOT NapameTpbl, CO 3HAYEHUAMMU OT/IMYHBIMU

OT 3HAYEHU No YMO/T4YaHUIO.

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

MNapameTtpbi:
-f dain gns coxpaHeHua pesynbTaTa paboTbl KOMaHAbI;

filter  dwnbTp Ana 06O YaCTU UMEHU BbIBOANUMBIX NAPaMETPOB;

full MOKa3aTb MNOJIHYIO KOHOUTYpaLmio;
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save-config

-r NOKa3aTb NapameTpbl MO OTHOCUTEZIbHOMY NYTU, YKAa3aHHOMY NOC/NE KKo4a

MNpumep:
BbIBECTN KOHOUIYpaUMIo C NpumeHeHnem ¢ouabTpa no crpoke /3"

LPOS > running-config filter /3

set E1/3/config/SyncSource 3

set TDMoP/3/config/FrameSize 11

set TDMoP/3/config/JBSize 11

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

set TDMoP/3/config/Slip Enabled

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

BbiBecTu KoHOUTrypaumto nHtepdeicos Ethernet c oTHoCUTENbHBIMK MYTAMM

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 TekyLyto KoHourypaumio B /mnt/flash/system.cfg

CuHTaKcuc:

save-config

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

Saved
set
YCTaHOBUTb 3Ha4YeHMe NapameTpa.
CUHTaKCuUC:
set <attribute> <value>
Mapamertpsbl:
attribute nyTb Ao napameTtpa(os);
- noaaepxusaeT npumeHeHne wildcard (LwabnoHOB 3ameHbl), TaKUX KaK
«*» M cnuckoB., Hanpumep: «[0-1,3]»
- MOACKa3Ka No BO3MOKHbIM MapameTpam, Npu Haxkatum «TAB»
value 3HaYeHMe nNapameTpa;
Npumep:
YctaHoBUTb 3HadYeHue “VLAN-32” napametpy “VLAN/32/Name”
44 Onmuyeckue mynbmunneKkcopsi ToPGate




show

stat

LPOS > set VLAN/32/Name VLAN-32

Npumep 2:

N3meHuTb pasmep Oxutrep-bydepa Ha 0,1,2,4 KaHanax Ao 5 mc

LPOS > set tdmop/[0-2,4]/con*/jbsize 5
/tdmop/0/config/JBSize changed to 5
/tdmop/1/config/JBSize changed to 5
/tdmop/2/config/JBSize changed to 5
/tdmop/4/config/JBSize changed to 5

BbiBECTN Ha KOHCO/1b COAEPHKUMOE YKa3aHHOro d)aﬁna.

CuHTaKcuc:

show <filename>

MNapamerpbi:

filename

Mpumep:

uma ¢paiina gnAa BbiBoaa;

BbiBoA, copepkumoro daiina system.cfg.

LPOS > show system.cfg

#System{

#global{
Set Name=LPOS,

}

MoKasaTb cocToAHMe MHTepdeicoB ycTpoicTBa. KomaHaa 6e3 yKasaHMA napameTpos
BbIBOAMT TONIbKO HE Hy/IEBble CHETUYUKM.

CuHTaKcuc:

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

ports] [-t type]
MNapameTtpbi:
--cont 0BHOBANATL CTATUCTUKY Karkayto cekyHay. "Ctrl+C" ana sbixoga
--new Ha4yaTb HOBbIN MHTEPBA CHATUA CTaTUCTUKM
--rate OoTOOparkeHne 3HauyeHul B popmate eguHUL, B CEKYHAY
--step WHTepPBa rPynnMPOBaHNS CTAaTUCTUKM, KOJIMYECTBO MHTEPBAJIOB B rpynne
-c cnmcok ¢ounbTpoB cToNbLOB Ana otobpaxkeHus (rx,0k — oTobpasut Bce
CTONGLbI B UMEHM KOTOPbIX NPUCYTCTBYET UAK rx nnm Ok)
-i rnybuHa MCTOpPUM CTaTUCTUKKU B MHTEPBAaX, AManasoH 3HayYeHu [1..1000]
-m Cnucok GuNbTPOB MMEH MoAynel CTaTUCTUKKU ANA BbiBOAA, Hanpumep: E1,

Eth, TDMoP (moxHO 3agaBaTb NtOOY0 YacTb HaUMEHOBaHUSA MOAyNs,
Hanpumep, npu ¢unbTpe th, oTobpasuTcs CTaTUCTUKA, OTHOCALWLAACA K
moaynto Eth)
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stored-config

-p CNUCOK GUABTPOB Ha NOPTbI 4/1A BbIBOAA CTaTUCTUKK, Hanpumep: 0, 1, sfp...
-t CnuncoKk ¢omnabTpPoB HaMMeHOBaHMI Tabanul, Ana BbiBOAA CTaTUCTUKK: Errors,

Info, Warning, Extend, Hist (in — oTo6pa3uTt Bce TabauLbl B UMEHWU KOTOPbIX
NPUCYTCTBYET in, B IAHHOM c/lydae 370 Tabauubl: Info, Warning)

Npumep:
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

BbIBECTM COXPaHEHHYID KOHOWUrypauuio YCTpoicTBA B BMAE KOMaHZ MHTepdeiica

KOMaH,Ll,HOVI CTPOKU. 0 yMmON4YaHMIO, B BbIBOA, KOMaHAbl NONAAA0T NapameTpbl, CO 3HaYEHUAMMU
OT/INYHBIMM OT 3HAYEHMI MO YMO/T4YaHUIO.

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

Mapamertpbi:
-f dalin ans coxpaHeHuna pesynbTata PaboTbl KOMaHAabI;

filter  dnnbTP pNs NOOOM YAaCTM UMEHW BbIBOAMMbIX NapaMeTpoB;

MNpumep:
BbIBECTM COXpaHHEHHYIO KOHbUIypaLuuio ¢ npumeHeHnem ouabTpa 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/DefaultVianID 10
set IP/stored-config/TrustUnkVlan No
set VLAN/10/Name control

set VLAN/10/Auto Disabled

set VLAN/32/Name VLAN-32

su
Mo3BonAeT 3aHOBO BOMTM B CUCTEMY C APYTMM MMEHEM MNOoJb30BaTens, He pa3pblBas
TeKyLero coeguMHeHus.
CuHTaKcuc:
su [username]
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whoami

copy

delete

format

Napamerpbi:
username WMA Noab3oBaTens ;

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

Enter password
LPOS >

MoKa3sblBaeT MMSA TeKyLLero nosib3osartena (admin, operl, oper2).

CuHTaKcuc:
whoami

3.1.4 KomaHpapbl ynpaBneHusa ¢aiinamm

Konupyet ¢aiin B Apyroe mecto HasHayeHus.

CuHTaKcuc:

copy <source filename> <dest filename>

Mapamertpbi:
source filename nms danna, NCTOYHMKA 411 KONMUMPOBAHMS;

dest filename Ums dainna HazHa4YeHus;

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

Ypanaet gpaiin unun gupexktopuio.

CuHTaKeuc:

delete <filename>

MNapameTpbi:
filename  vma dalina unn anpektTopuu;

MNpumep:
Ypnanenue daiina backup_system.cfg

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

dopmatnpyer dainosyto cuctemy Ha flash. Ypganatotca KypHanbl u coxpaHeHHas
KOHdUrypaums yctporictea. Obpas onepaLMoOHHOM CUCTEMbI HE NOBPEXKAAETCA.

CuHTaKcuc:
format
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mkdir
Co3paeT HOBYIO ANPEKTOPUIO

CuHTaKcuc:

mkdir <dirname>

NapameTtpbi:
dirname  vms co34aBaeEMOM AUPEKTOPUM;

Npumep:
Co3pgaHue gupekTopum htdocs.

LPOS > mkdir htdocs

mnt
MpuMmoHTUpOBaHUE dannoBoi cucTtembl K dnew-namatv. HeobxoanMmo Mcnosib3oBaTb
ONA CoOXpaHeHua KoHdurypaummn, ecam Ao atoro ¢aew-namsaTtb 6blia OTMOHTMPOBAHA, Hanpumep,
BbINOJIHEHMEM KOMAHAOM umnt UK 3arpy3Koi YCTPOMCTBA C 3aBOACKMMM HACTPOMKaMu.
CUHTaKCuUC:
mnt
umnt
OTMOHTMpPOBaTb $pannoByto cMCTEMY OT GNELL-MNAMATH.
CuHTaKcuc:
umnt
3.1.5 KomaHabl ynpaBaeHMUA NOTOKOM
spregdebug
KomaHaa ana oTnafku napameTpoB peryiaTopa CKOpocTH
CuHTakcuc:
spregdebug [-r IP]
MNapamerpbi:
-r IP-agpec cepBepa € NporpaMmHbIM obecneyeHMeM MOHUTOPUHIA NapaMeTpPOB
perynaTopa CKopocTu;
MNpumep:
LPOS > spregdebug -r 192.168.0.130
3.1.6 CeteBble KOMaHADbI
ping

Mocbinaet ICMP-nakeT No yKasaHHOMY CETEBOMY aApecy U BbIBOAMT B OKHO TepMMUHaNa
BpPEMA ero nepeaayun Tyaa v o6patHo uam coobuieHne ob oTcyTcTBUE OTBETA.

CuHTaKcuc:

ping <IP adpec unu umsa y3na> [-i TTL] [-I size] [-n repeat] [-t] [-v VLAN ID] [-w timeout
ms]
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telnet

tracert

Napamerpbi:
IP adpec |IP agpec nam nms ysna, NMHIyemoro ycTpoicTaa

-i 3afaHue cpoKa ¥u3Hu naketos (TTL)

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

-n Konnyectso 3anpocos.

-t MpoBepKa CBA3M C YKa3aHHbIM Y3/10M A0 NpeKpalleHus. a8 ocTaHOBKU
Ha*KaTb Nt0OYI0 KNaBuLy.

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

-w Bpems oxknaaHua oteeTa (no ymonyaHuto 1000 mc), AnanasoH 3HaYeHUH
[1..30000];

Mpumep:

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

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

Minimum 0.240ms, Maximum 0.248ms, Average 0.244ms

MoaknoueHue K y3ny no npoTokony telnet.

CuHTaKcuc:

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

Mapamerpsbl
host IP-apgpec yoaneHHOro KOoMnbloTEPQ;
port HoMep nopTa, AOoNYCTUMble 3HaYeHuA [1..65534];
-v naeHtuoukatop VLAN ID;

Npumep:

LPOS > telnet 192.168.0.225 -v 32

connecting...

Welcome to LPOS 225

login:

Onpep,eneHme MapLwpyTa cneaosaHMA AaHHbIX A0 YKa3aHHOIO y3/1a CETU.

CuHTaKcuc:

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

MNapameTtpbi:
IP adpec unu IP agpec unn pomeHHoe UMA y3na, 41a onpegeneHna mapLpyTta
ums ysna cnepfoBaHumA.
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-h NbKCMMaﬂbHOEKOHMQECTBOHepeXOAOB,AMaHaBOH3H349HMﬁ

[1..255].

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

-w Bpems oxxngaHua oteeTa (no ymonyaHuio 1000 mc), ananasoH

3HavyeHwni [1..30000];

MNpumep:
«[MunHr» IP-agpeca 192.168.0.225 c gBymAa 3anpocamum.

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

Minimum 0.240ms, Maximum 0.248ms, Average 0.244ms

3.1.7 KomaHabl 06HOBNAEHMA NporpaMmmMHOro obecneyeHms 1 nepesanycKa ycTpoicTea
reset
Bbi3biBaeT cHpoOC M Mepesanyck yMnpaBAAlOWEro MWKPOMPOLLECCOopa, WU Haya/bHYH
3arpysKy BCex y3/10B My/IbTUNAEKCOPA. ITY KOMAHAY MOMKET BbINO/IHATb TO/IbKO aAMUHUCTPATOP.
CuHTaKcuc:
reset
systemupdate
O6HoBNEHME NporpamMmMHoOro obecneyeHus MynbTUNAEKCOpa
CuHTakcuc:
systemupdate
3.1.8 KomaHpabl onepayMoHHON cUcTEMbI
passwd
Mo3BoNAET N3MEHUTbL NAPOJIb AAHHOMO MOJIb30BATENA WKW APYrOro nonb3osaTtensa (npu
yKa3aHuu ero umeHu). Maposib MOMKET COCTOATb M3 IaTUHCKMX BYKB U LUPP U MOXKET UMETb AJINHY
00 18 cMmMBOJIOB BKAOUUTENbHO. BO M3bexkaHne owmnboK npu BBOAE Napo/ib BBOAUTCA ABa pasa.
Monb3oBaTenb admin MOXKeT U3MEHUTb Napoab N60ro Nosb3oBaTens.
CuHTaKcuc:
passwd [umsa nonv3osamens]
MNpumep:
MN3meHeHMe napona nonb3oBaTens operl nonb3osartenem admin.
LPOS > passwd operl
Enter old password
Enter new password
Enter new password again
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scpuup

debug

O6HoBNEHME nporpaMmmHoro obecriedyeHusa MNpoLeccopa, OTBeYalowlero 3a

COCTOSIHMSA OKpYKaloLLel cpeabl (TemnepaTypa, HanpsaXKeHue ...)

CuHTaKcuc:

scpuup <filename>

Mapamerpsbl:

filename

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

nyTb Ao daina obHoBNEHNUS;

KOHTPO/b

3.1.9 CneumanbHble KOMaHAbI

KOHTpOAb 1 0TOBpaskeHWe KypHana OTN1aA0uHbIX COOBLLEHNIA

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

MNapamerpbi:
BbIKNOYUTb OTNALKY;

clear

show

BK/ZTIOYUTb OT/1a4KY,

yKasaTb umsa moaynsa (CP,SIP,IP,ICMP,EMAC,FFS);

OYUCTUTb TEKYLLU 7 nor;

Npumep:

Ounctum npeablaylimMii ceaHC OTAaAKW, BKAOYMM OTAaaKy moayna ICMP, caenaem
TecToBbIl Ping, oTKAOUMM OTAaaKy. [locMOTpUM pesynbTar.

LPOS
LPOS
LPOS
Echo
Ping

MoKasaTb }KypHan OTNaLKK;

> debug clear

> debug -e -m ICMP
> ping 192.168.0.225
reply 0.759ms

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
LPOS > debug

[4]
[8]
[4]
[4]
[4]

04169861.
04169862.
04169862.
04169862.
04169862.

-d

show

641 Echo request
044 IP

239 ICMP income
420 Rcv reply
680 Echo ok
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3.1.10 KomaHabl o6weit oUuarHoCTUKun

3TN KOMaHAbl NOKa3bIBaOT TEKYLUME 3HAYEHUA NUTAIOLLEro HaMPAKEHUA U TemnepaTypbl BHYTPU
My/AbTUNAEKCOpa M obecneumsBaloT AOCTYN K XKYpHany, B KOTOPbIA 3anuUCbiBalOTCA BCE CUCTEMHble
coobLeHNs myabTUNAeKkcopa. KypHan coaepskut 2730 nocneaHUX COOBLLEHUI U HAaX0AMTCA B CUCTEMHOM
namMATU MyNbTUMAEKCOPaA, W MOb30BaTeNN, KaK NPUBUIETMPOBAHHbIN, TaK U HENpUBUAETMPOBaHHbIE, He
MOryT cTepeTb coobueHua. Bce aHomanuu B pabote MynbTUMNAEKCOpPa, NponagaHWe WAM MNosB/eHue
CUrHafa Ha BHEWHUX WHTepdelcax, NOAKAIOYEHME M OTK/AIOYEHME YMNPaBAAOWEro KomnbioTepa Ans
KOHUrypaLmMm MybTUMIEKCOPa, 3aMMCbIBAOTCA B XKYPHAN C YKa3aHMEM BPeMEHU BO3SHUKHOBEHMUS.

envir

MoKa3bIBaeT CUCTEMHYIO MHPOPMaLMIo 06 ycTpoiicTae.

CuHTaKcuc:

envir

Mpumep:

LPOS > envir

Name: 62x, 63x scpu
Ver: 2.4.8.9 [boot 2.1]
SN: 7C 19 17 00

getkey
MoKa3blBaeT MNLEH3UOHHbIN KtoY.

CuHTaKcuc:

getkey

Npumep:
LPOS > getkey
8C3SIQ2F-OE5VF4QL-R9C12KD4-B3F6T1J5

getsign
OTobpakaeT AaHHble, Tpebyemble A8 reHEPUPOBAHNA IULLEH3MOHHOTO KAtoYa

CuHTaKcuc:

getsign

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

lasterr

MNoka3saTb I'IOC!'IE,EI,HMVI Aamn nocne cCUCtemHoro cbos.

CuHTaKcuc:
lasterr [clear]

MapameTtpbl:
clear OUYMCTUTb NOCAEAHWNI Aam;

sendpkt

OTnpaBuTb onpeaesieHHbIN Noab3oBaTenem Gppenm B cetb
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setkey

sysdump

3.2

CuHTaKCuUC:
sendpkt [-] length] [-n count] [-p port] [-r] [-v vlanid]

MNapameTpbi:
- AnunHa dpeiima, gonyctumble 3HadyeHuma [50..1500];

-n Konnyectso ppelimos;
-p HOMep NopTa Ha3HaYeHUA MyAbTUMNIEKCOPa;
-r reHepupoBaTb cay4YanHbin MAC-aapec UCTOUYHUKA;

-v naeHtnomkatop VLAN;

Mpumep:
LPOS > sendpkt -1 64 -n 10 -p 1 -v 10

FF FF FF FF FF FF 54 A5 4B 7C 19 17 81 00 00 0A
00 2E 00 01 00 02 00 03 00 04 00 05 00 06 00 07
00 08 00 09 00 0OA 00 0B (00 0OC 00 0D 00 OE 00 OF
00 10 00 11 00 12 00 13 00 14 00 15 00 16 00 17

YCTaHOBUTL ﬂMLI,eH3VIOHHbIVI K104,

CuHTaKcuc:

setkey <key>

MNapamerpbi:
key JINLLEH3UMOHHbIN KNOY;

Npumep:
LPOS > setkey 8C3SIQ2F-OE5VF4QL-R9C12KD4-B3F6T1J5
8C3SIQ2F-0OE5VF4QL-R9C12KD4-B3F6T1J5

Co3gaet apxuB € 0T/1IaA04HON MHOPMaLMelt AnA CayKbbl TEXHUYECKOW NoAAePsKKN

CuHTaKcuc:

sysdump

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

MeHi0 KoHdUrypuposaHma

[na nonHoro 1 6onee AeTanbHOrO KOHOUIYPUPOBaAHMA MMeeTCA UHTepdEIC B BUAE TEKCTOBOIO

nepapxuyeckoro meHto. 1A ero 3anycka HeobxoamMmo HabpaTb KOMaHAy menu M HaxaTb «Enter». [na
nepexoga B Tpebyemoe noameHio HeobxoAMMO BblBpaTb ero Knasuwamm co cTpenkamm “N (ssepx) nam

“4” (BHM3) M HaxaTb «Enter». [ns BO3BpaTa B MEHIO BEPXHEro YPOBHA CleAyeT Bbl6paTb MyHKT

“on

MprMep OCHOBHOMO MEHIO MPUBEAEH Ha PUCYHKe.

LPOS
[>. .
| ATU
| E1

Advanced ESC+h - Help
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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/l/Network changed to 0.0.0.0

BerHﬂﬂ CTPOYKa YKa3blBae€T Ha3BaHUe 0To6pa>+<aeM0ro MEHIO U ero nosioXKeHwme B CTPYKType
MEHIO.

[na 3anycka meHo Bam Heob6Xo4MMO MOAKNIOUUTLCA K YCTPOMCTBY Yepes nocienoBaTesIbHbIN
nopt (miniUSB), nnbo yepes nntepodeiic Ethernet.

Mpyn ncnonb3oBaHUM MocnenoBaTeNbHOro UHTepdelica HeobxoaMma yCTaHOBKa cneumanbHbIX
ApaliBepoB, KOTOpble MOXHO CKayaTb C caliToB B ceTu Internet, U nporpamma TepmuHan (Hanpumep,
HyperTerminal).

Mpu ucnonb3oBaHUU Ans ynpasneHus UHTepdenca Ethernet Ha ynpasnsaowem KomnbioTepe
OO/IKHEH ObITb ycTaHOBAEH KnaueHT telnet. Mo ymonyaHuio ycTpoirictBo umeeT IP agpec 192.168.0.24 v
Macky 255.255.255.0. Yb6egutecb, UTO YNpaBAAKOWMA KOMMbIOTEP HAXOAWTCA B OAHOM MoAceTn C
MY/bTUMNEKCOPOM. YCTPOIMCTBO AOMKHO OTBEYATb HAa KOMaHAy ping.

Mocne nogKNtOYEHMA K YCTPOMCTBY HEOOXOAMMO BBECTM JIOFMH U Napo/ib. Mo YyMOAYAHMIO OTUH
— admin, naponb — admin. 3atem Bbl yBuguTe noackasky LPOS>. Beeante KomaHAy menu v HaxmuTe
«Enter», yTobbl NONYYUTb AOCTYN K MEHIO YCTPOICTBA (3TO HEOBXOAMMO cAenaTb B TEKYLLEM peanusaumnm
MO). B ganbHeiwem nocne BBo4a I0TMHA U Napons byaeT cpasy OTKPbIBATLCA MEHIO.

[na nepexoda B HyXHblA pa3gen HeobxoAMmo BbibpaTb ero Knasuwamu co ctpenkamm “
(sBepx) nam “4” (BHM3) 1 HaxaTb «Enter». [InA U3MeHeHUs 3HaYeHUA napameTpa HeobxoAMMO BblbpaThb
ero ctpenkamu “4P” (sBepx) nam “4” (BHU3) 1 HaxaTb «Enter». 3aTem HyXHO AMBO BBECTM 3HaYeHue C
KNaBuaTypbl U HaxKaTb «Enter», Nnbo BblI6paTb HOBOE 3HaYeHMEe NapamMeTpa M3 NPeasiOKEHHbIX CTPEAKaMU
W HaXaTb 2 pasa «Enter».

[na cbpoca CTaTUCTUK MCNOMb3ylTe coyeTaHue KaaBuw «ESC+R». ECIM B KOPHEBOM MyHKTE
MEH!I0 HaXKaTb «ESC+R», To byayT cOpoLLeHbl BCe CTAaTUCTUKK. s cbpoca KaKoW-TO KOHKPETHOW CTaTUCTUKM
HeobXoAMMO NepenTM K Hel B MEHI0 M HaxaTb «ESC+R» pnna cbpoca. T.e. npoucxogut cbpoc Bcex
B/IO’KEHHbIX CTaTUCTUK OTHOCUTE/IbHO TEKYLLLETO NYHKTA B MEHIO.

Ons BKAOYEHUS pPaCLWUMPEHHOro pexuma MeH (bonee paeTanbHasa HACTPOMKa) HaxkmuTte
coyeTaHue Knasuil «ESC+A».

[Ons npocmoTpa TeKyllei KoHbUrypauum ycTpoicTBa (3Ta Ta KOHUrypauus, ¢ KOTOPOM OHO
paboTaeT B AaHHbIA MOMEHT) HeobxoaAnMMO HaxaTb «ESC+M». OT OCHOBHOM KOHQUrypauuu, C KOTOpoW
YCTPOMCTBO 3arpyrKaeTca rnocsie nepesarpysku, oHa MOXKeT OT/IMYaTbCA, ecin Bbl n3ameHseTe, napameTpbl
HaCTPOMKM U He coxpaHAeTe UX B NamaTb («ESC+S»).

TaKkKe gna bbicTporo BbIbopa MOXKHO MCMOb30BaTb GUALTP BCEX MYHKTOB. [ 3TOro BBeAuTe
HYKBbI, COLEPrKALLMECA B HYXKHOM NYHKTE, U NPOU30MAEeT GUALTPALMA NYHKTOB NO HAa3BaHMIO.

Mpumep:

BeBoaum 6yKBy t, 0TOOparkatoTCcA BCe MYHKTbl MEHIO, coAeprKalme byksy t, a umeHHo, TDMOoP,
Eth, System, ATU, EthGlobal.

B camom HW3Y OKHa 0To6pa)KaeTcn nocnegHee CO6bITVIe, 3anncaHHoe B /10T,
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[na Toro 4ytobbl COXPaHWUTL BHECEHHbIE U3MEHEHMS B KOHOUIypauuio AA TOro, 4tobbl OHO B
cnepyloLmiA pas 3arpy3naocb MMEHHO C 3TMMM HAacTPOMKaMM UCNOb3yiTe codeTaHne KnaBuw «ESC+S».

Ons BbIxoga U3 peXknma MeHIo U Nepexoa B KOMaHAHbIN PeXMM HaXKMUTE COYEeTaHME KNaBuLl
«ESC+Q» unn «CTRL+C».

[na Bo3BpaTa B MEHIO BEPXHEro ypoBHA HEOoBX0AMMO BblbPaTb MYHKT «..» W Ha)KaTb KAasBuLly
«Enter».

3.2.1 NyHKr /E1

MyHKT meHto /E1 cAy»KUT 4NA NpoCMOTpPa TeKywmx ctatycos E1 nopTtos 1 Bbibopa E1 nopta gna
ero ganbHenwen KoHGUrypaLmm 1 NPoCMoTpa CTaTUCTUKM OLINOOK.

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

| O Send: Ok Recv: Ok Unframed

| 1 Send: Ok Recv: Ok

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

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

3.2.1.1 NyxKT /E1/nopt/config

[aHHbIV NYHKT MeHI0 N03BoAAET KOHOUTYPUPOBaTb BblbpaHHbIN 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 NpMemMHUKa/nepeaaTynka nopra E1.

OK - otcyTtcTBMe ownbOK B paboTe npuemHnKa/nepegatyumka nopra E1;

AIS - npucytcteue curHana AlS B npuHumaemom/nepenasaemom notoke E1;
StrStatus RAI - npucytcteue curHana RAI B npuHMmaemom/nepegasaemom notoke E1;

LOS - npucytcTeme curHana LOS B npuHMmaemom/nepegasaemom notoke E1;

AZS - npucyTtcTeue curHana AZS B npMHumaemom/nepeaasaemom notoke E1;

NOS - oTcyTCTBME CUTHaNa Ha NpueMHuKe/nepeaatymke nopra E1;

Onmuyeckue mynbmunneKkcopsi ToPGate 55




LinkStatus

Signallevel

Longline

RTT

RX

CodeErr - Hannume ownboK KoamposaHusa (AMI/HDB3) Ha npuémHuke/nepeaartimnke
nopta E1;

PRBSErr - Hannuve owmMbOK nceBAoC/y4aHOM ABONYHOM nocnegoBaTensHocTn PRBS
(PRBS - pseudo-random binary sequence) Ha npuémHuKke/nepeaatunke nopra E1
(Bo3Mo3KeH, ecnum Ha nopTy yctaHoBneH dopmat nepeaaun PRBS);

TestErr - Hanuume ownBoK paboTbl TecTepa E1 Ha NnpuémHuMKe/nepeaatumnke nopra E1
(BO3MOXKEH, ecn Ha NopPTY ycTaHoB/EH popmaT nepegaum Test);

MIfASErr — Hannune oWwnb0K MynbTUKALPOBOMN CUHXPOHU3ALLMN;
CRC4Err — Hannume owmnbok B CRC-4;

RCRCA4Err — Hann4yne yCTaHOBAEHHbIX BUTOB MHAMKAUMM ownbok CRC-4 B oBYX NocneaHnx
HeYeTHbIX Kagpax MyabTudperma;

RarePulseErr - Hannune oWNBOK, rOBOPALLMX O TOM, YTO MMMNY/IbCbl MPUXOLAT PEXKE, YEM
MOJIOXKeHO nNpu KoamposaHun AMI/HDB3;

TXlock -Ha nopTy KOpOTKoe 3ambiKaHue (TX+ un TX-);
Unframed - nopt paboTtaeT B HedppeliMMPOBaHHOM PEXMME;
Loop - Ha NOPTY BK/OYEH NIOKaNbHbLIN Wend;

Remote loop - Ha NOPTY BKAOYEH YAANEHHbIN Wneind.

RTT - Bpema OT MOMeHTa NOCbIZIKK 3anpoca 40 MOMEHTa NONYyYeHua OTBeTa.

OTobparkaeT coCTosAHWE NopTa.
Up - ecTb coeanHEHNE;

Down - HeT coegUHEeHMUA.

YpoBeHb curHana, abm.

TonbKo Npu BKAKOYEHHOM LongLine anroputme NoACTPOMKU YPOBHA CUTHANA HA OJIMHHbIX
nvHuAx E1 (6onee 100 m).

Bk/loueHne/oTK/I0ueHNe aropuTMa NOACTPOMKM YPOBHA CUTHANA Ha ANMHHbIX AMHUAX E1
(6onee 100 m).

He pekomeHayeTcA BKIOYATb Ha KOPOTKUX AUCTAHLMUAX.

Disabled - oTkn04eHO (MO yMONYaHMIO);

Enabled - BkntoyeHo.

OTtobpakaeT Round Trip Time Bpemsa OT MOMEHTA NOCbIIKW 3anNpoca A0 MOMEHTa
noJsly4eHun oTeeTa.

OTobparkaeTcs ecaun BKAKOYEHa Nepeaaya TecToBoro ¢ppeimmpoBaHHOro notoka E1
(SendFormat - Test).

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

OTobparkaeT cTaTyc NpMemMHuKa nopra E1.
OK - otcyTtcTBMe owMbOK B paboTe npuemHUKa/nepegatumnka nopra E1;
AIS - npucyTcTBue curHana AlS B npuHMmaemom/nepeaasaemom notoke E1;

RAI - npucytcteue curHana RAI B npuHMmaemom/nepegasaemom notoke E1;
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X

Description

Enable

Loop

Unframed

SendFormat

LOS - npucytcTeue curHana LOS B npuHMMmaemom/nepeaasaemom notoke E1;
AZS - npucyTcTBMe curHana AZS B npuHumaemom/nepeaasaemom notoke E1;
NOS - oTcyTCTBUE CUTHANA Ha NpUemMHUKe/nepeaatymke nopta E1;

CodeErr - Hanuune olwnbok KoamposaHua AMI/HDB3 Ha npuémHuKe/nepeaaTymke nopra
E1;

PRBSErr - Hannuyme ownMboK nceBAOCAYy4aHON ABONYHOM nocaeaoBaTensHocTn PRBS
(PRBS - pseudo-random binary sequence) Ha npuémHuKke/nepeaatunke nopra E1
(Bo3Mmo3KeH, ecnum Ha nopTy yctaHoBAeH dopmat nepeaayu PRBS);

TestErr - Hannume oWNBOK paboTbl TecTepa E1 Ha NnpuémHuMKe/nepeaatumnke nopra E1
(Bo3morkeH, ecnm Ha nopTy yctaHoBAeH dopmat nepegauu Test);

RarePulseErr - Hann4yve oWNBOK, FOBOPALLNX O TOM, YTO MMNY/IbCbl MPUXOSAT PEXKE, YEM
MOJIOXKEHO npu KogmposaHun AMI/HDB3;

MIfASErr — Hannune owmnboK MyNbTUKAAPOBON CUHXPOHU3ALNMY;

CRC4Err — Hannume owmnbok B CRC-4;

RCRC4Err — Hannune ycTaHOBNEHHbIX BUTOB MHAMKAUMKM ownboK CRC-4 B ABYX NOCNEAHMUX
HEYeTHbIX Kagpax MynbTudpenma;

OTobparkaeT cTaTyc nepeaaTymKka nopra E1.

MorKeT NpMHMMaTb 3HaYeHNA aHanorudHble RX: NOS, AlS, AZS, LOS, RAI, PRBSErr, TestErr,
Loop, TXLock, MfASErr, CRC4Err, RCRC4Err, Ok.

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

BkntoueHne/oTkntoueHune E1 nopra.
Yes - BKAoYEH (N0 yMOYaHUIO);

NoO - BbIK/IIOYEH.

YcTaHOBKa yaanéHHoro wnenda Ha nopty E1.

Yes — wnelid ycTaHOB/IEH — AaHHbIE NOCTYMAOLLME HA BbIXOA nepeaatymka nopta E1
3aBOPAYMBAOTCA U NepesatoTca 06paTHO HA YAANEHHDIN W03, IKBUBAJIEHTHO YCTaHOBKE
¢dun3nyeckoit 3arnyLwku B nopt E1.

No — wnerid cHAT — nopt E1 paboTaeT B HOPMANbLHOM pexRUmMe (Mo YMOTYAHWIO).

BkAtoueHne/oTKN0YEHNE KOHTPONA GPEeiMOBOM CTPYKTYPbl BXOLHOTO NoToKa E1.
Yes — ycTaHOBANEH peXxum nepegaum 6e3 KoHTpons ¢penmmoBoi CTPYKTYpbI;

No — yCTaHOB/EH peXuM nepesayn ¢ KOHTpoaem GpernmoBon CTPYKTypbl (Mo
YMOJI4aHUIO).

JaHHble nepefaBaemMble B IMHULO.

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

AIS — TecToBbIl peXXum — Ha Bbixog nopta E1 noaaérca curHan AlS;

PRBS — TecToBbI peXXMM — Ha Bbixoa nopta E1 nogaértca ncesaocayyaHas ABOUYHasA
nocnegosatenbHoCTb PRBS, To ecTb HedpenmMMUpPOBaAHHbIM TECTOBbIM NOTOK AAHHbIX CO
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SyncSource

PRBSCheck

RxSpeed

Encoding

CRC4

FASOffload

cKopocTbio 2048 K6UT/c;

Test — TecToBbIlM peKMM — Ha Bbixod nopTa E1 nogaértca ppemmMmmnpoBaHHbIN TECTOBbIM
noTok E1;

TDMoP — HopManbHbIl pexkum paboTbl nopTa E1 (mo ymonyaHuto).
3aaHMe UCTOYHMKA CUHXPOHU3ALLMN BbIXOAHOrO NOTOKa E1. 3aechb yKasbiBaeTcA Ha3BaHMe

nopta E1, chy»awero NCTOYHUKOM CUHXPOHM3ALMUM BbIXOAHOro NoToka E1 gaHHOro nopta
(He pekomeHayeTcs).

Mo ymon4aHMIO YCTPOMCTBO paboTaeT B perKMME BOCCTAHOB/IEHMA YaCTOTbI U BbICTaB/IEHO
3HayeHue: -1.

Bk/toueHne/oTK0ueHNe pexknma perncrpaumm PRBS ownbok.

MposepsaeT NoToK, Kak PRBS-31 nocnenosatenbHOCTb.

Yes - BKNOYEHO;

No - BbIKNOYEHO.
OTKNOHEHWE YacTOTbl BXOAALLEro NOTOKa OT BHYTPEHHEN, B ppb

Cnocob KoanpoBaHMA cUrHana.

HDB3 - 6unonapHoe KoAMPOBAHWUE C BbICOKOM MAOTHOCTbLIO (MO YMONYaHUIO);
AMI - nooyepenHaa NHBEPCUA eAUHNLL.

Ncnonb3oBaHMe UMKAMYECKON NPOBEPKM U3BLITOYHOCTM B MynbTUdpeinmax. Mo
ymonyaHuto Bce onummn CRC-4 BbIKIOYEHbI.

Check - nepecuunTbiBaTb CRC-4 1 NpoBepsATb €ro C NepeaaHHbIM;

Send - cuntatb U otnpasnaTb CRC-4 (npw BKAtoueHHoM onunun FASOffload - reHepaums 0-
oro Taim-cnota);

REICheck - npoBepsTb 6UTblI MHAMKALUMK ownboK CRC-4;

REISend - yctaHaBanBaTb 6UTbI MHAMKaLMK ownboK CRC-4.

leHepauus 0-oro Talim-cnoTa.
Enabled - reHepupoBaTb -0-01 TalM-CNOT;

Disabled - He reHepupoBaTb 0-011 TAMM-CNOT, NepesaBaTb €ro NPo3pavyHo C MOTOKOM
TDMoP (no ymonyaHwuio).

3.2.1.2 NyHKT /E1/nopt/statistics

[aHHbIN MYHKT MeHI0 NO3BO/ISET MPOCMOTPETL CTaTUCTMKY BblIbpaHHOTO MHTepdeiica E1.

e B MeHl0 OTOOpaXeHWA CTAaTUCTUKM CYETYMKM, HAUMHAIOLWMECS Ha X  XapakTepusyloT paboTy
NpMémHuKa nopta E1;

® HayMHawuwwmeca Ha tx OTO6pa)KaPOT 3HaYEHUNA CYETUYMKOB XapaKTepunsyrowmnx pa60Ty nepenatynka

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
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rxNOS
rxAIS
rxAZS
rxLOS
rxRAI
rxPRBSErr
rxTestErr
rxCodeErr
rxRareEkrr
rxFastErr
rxFDev
rxCRC4
rxCRC4Sec
rxCRC4Rem

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

txLOS
txRAT
txPRBSErr
txLocks
txFDev

txCRC4Rem

O O O O O O o
(@)
w
N

\
\
\
\
\
| txCRC4Sec
\
\

txMfASErr

OO OO OO0 OO o oo

0

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

Total

Start

Finish

rxOk

rxNOS

rxAlS

rxAZS

rxLOS

rxRAI

rxPRBSErr

rxTestErr

rxCodeErr

rxRareErr

rxFastErr

rxFDev

O6uee Bpema cbopa CTaTUCTUKKM Nepeaaun n Npuéma AaHHbIX Yepes nopt E1.

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

[laTa 1 Bpemsa OKOHYaHWA cbopa CTaTUCTUKK Nepeaaydn n Npuéma gaHHbIx yepes nopt E1.
Ko/iMuecTBo CEKYHA, B TEUEHWNE KOTOPbIX B MPMHMMAEMOM NOTOKe E1 OTCYTCTBYIOT OLIMOKM.

KonnyectBo cekyHa, B TEYEHME KOTOPbIX Ha BXoAe NpUMEMHMKa nopTta E1 otcytcrByet
BXOHOW CUTHaA.

Konnuyectso cekyHA, B Te4eHUE KOTOpPbIX NPUHUMaeTca curHan AlS.
KonnyecTtBo cekyHA, B TeYeHMe KOTOoPbIX MPUHUMaeTCA curHan AZS.

KonnuecTBo cekyHA, B TeYeHME KOTOPbIX NPUHUMaeTca curHan LOS (MHAMKaTop OTCyTCTBUA
CUHXpOHM3auumn G.704).

KosimyectBo ceKkyHz, B TeYeHWe KOTOPbIX MPUHUMAETCA curHan RAI (MHOuKaTop yaaneHHon
OlWMBKM B E1 NOTOKe yCTaHaBAMBAEMbI CTaHUMEN).

KonnuectBo owKnBOK MnceBAOC/NyYaiMHON OBOMYHOWM nocnegsoBaTenbHoctu PRBS (PRBS -
pseudo-random binary sequence), AaHHbIA CYETYMK MCMONb3yeTca Korga Ha nopty E1
ycTaHoBneH popmat nepegaun PRBS.

Konnuectso owmnbok pabotbl Tectepa E1, AaHHbIA CYETYMK UCNONB3YETCA KOrAa Ha MopTy
E1 yctaHoBneH popmaT nepeaaun Test.

Konnuectso owmnbok koanposaHma AMI/HDB3 Ha npuémHuke nopra E1.

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

Konnuectso ownboK, roBOPALLMX O TOM, YTO MMMYIbCbl MPUXOAAT YaLle, YEM NONOKEHO
npu KoanposaxHmum AMI/HDB3.

OTK/IOHEHME YacTOTbl BXOAALLEro NOTOKA OT BHYTPeHHel, B ppb
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rxCRC4 Konunuyectso owmnbok CRC-4 Ha npuemMHuKe

rxCRC4Sec  KonnuyectBo CeKyHp, B TEYEHUU KOTOPLIX OblIM 06HapyKeHbl oWwnbKM CRCA Ha NpUEMHMKeE
KonnuectBo ceKkyHA, B TeYEHUM KOTOpbIX B 6MTax WHAMKaumm ownbok CRC-4 Ha

rxCRC4Rem
npuemHunke 6binnM 06HapYKeHbI OLWMOKK

rXMfASErr KonnuyecTtBo cekyHA, B TEHEHUM KOTOPbIX BblN 06HAPYKEHbI OLNOOKM MynbTUDPENMOBOM
CUHXPOHM3ALMKN HA MPUEMHUKE

txOk KonnyectBo ceKyHA, B TeyeHMe KOTOpbiX B nepegasaemom notoke E1 oTcyTtcTBylOT
oLwnBKMU.

txNOS KonmuyecTBo cekyHA, B TeYEHME KOTOPbIX Ha BbiIxoAe nepepatynka nopta E1 otcytcrByer
CUTHas.

txAIS Konn4yectBo ceKyHA, B Te4eHMe KOTOPbIX Nnepegaetca curHan AlS.

txAZS KonnyecTtBo ceKyHA, B Te4EeHME KOTOPbIX NepegaeTca curHan AZS.

txLOS KonnuecTtBo cekyHA, B TeYeHWe KOTopbiX nepeaaetcsa curdan LOS (MHamMkaTop oTcyTcTBuUA
CUHXpOHM3auumn G.704).

txRAI KonnuectBo cekyHZ, B TeYeHMe KoTopbix nepegaerca curHan RAI (MHAMKATOP yaaneHHOM
OLWMBKM B E1 NOTOKe yCTaHaBAMBAEMbIW CTaHUMEN).
Konuuecteo owmnbok nceesgocnyyaliHoM ABOWYHOW nocnepoBaTenbHoctu PRBS (PRBS -

txPRBSErr pseudo-random binary sequence), AaHHbIA CYETYMK WMCMONb3YyeTCA Koraa Ha nopty E1
ycTaHoBAeH popmat nepegaym PRBS.

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

txFDev OTKIOHEHME YacTOTbl UCXOAALLENO NOTOKA OT BHYTPEHHEN, B ppb
KonunuyectBso cekyH B TEYEeHMM KOTOpblX OblAM 0OHapy)KeHbl ownbkn CRC4 Ha

txCRC4Sec i P Py
nepeaatynke

txCRC4Rem KonnyectBo ceKkyHA, B TeYEHUM KOTOpbIX B 6MTax WHAMKaumm ownbok CRC-4 Ha
nepeaaTynKke 66111 06HapPYyKeHbI OLIMOKK
KonnyecTtBo cekyHA, B TEYEHUU KOTOPbIX OblM 06HapYHKEHbI OLUIMOOKKU MyNbTUdPENMOBOW

tXMVIfASErT YHA, p py yAbTUGP

CUHXPOHU3aALLMN Ha nepegaTtynke

3.2.2 NyHKT /TDMoP

MyHKT meHio /TDMoOP cayXuT ans npocmoTpa Tekywmx cratycos TDMoP noptos u Bbibopa
TDMoP nopta gns ero ganoHenwen KOHPUrypauym n NPOCMoTpPa CTaTUCTUKN.

/TDMoP LPOS Advanced ESC+h - Help

|>.. Name Status

| 0 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.
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3.2.2.1 NyHkT /TDMoOP/nopt/config
JaHHbIN NYHKT MEHIO NO3BOAAET KOHOUTYPUPOBaTb BbiIOpaHHbIN MHTepdeiic TDMoP.

[aHHbIA MYHKT MEHI0 BbIFAAMT cleayrowmm obpasom, npu cOPOLLIEHHbIX HacTpokKax (no
YMOJI4aHUI0):

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

| —-Status-- | JBSize 4

| StrStatus Power Down | LocalTsS 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

| RemotelIP 0.0.0.0 | LostRequest Enabled
| RemoteChannel 0 | ConstSpeed No

| FrameSize 2 | ConstSpeedValue 0

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

| ToS 0 | 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>

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

StrStatus OTtobparkaeT ctatyc nepeaaun TDMoP.

OTobpakaeT cTaTyc coeamMHeHUs no npotokony SIP.
Down - coeguHeHWEe He YCTaHOB/IEHO;
Waitinglnvite - oxxnpgaHue npuraalleHns yctaHoBkU SIP-coegnHeHuns;
WaitingResponce - oxxngaHue oTBeTa Ha NpuraalleHue ycTaHoBKK SIP-coegmHeHuns;
WaitingAck- oxxnaaHve NOATBEPKAEHMWSA, YTO OTBET NONYYEH;

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

Too much frames in JB — npeBbllLIEH MaKCUMMaIbHO BO3MOKHbIV pPasmep OHKUTTep-
bydepa (makcumanbHoe Konuyectso Ethernet dppeimos B jitter-6ydepe,
OrpaHNYeHo Yncaom 512, T.e. OMKHO BbINOMHATLCA ycaoBue JBSize/FrameSize <
256);

Connected - coegHeHWe yCTaHOBNEHO;

CocToAHMe [aHHOro CoeAMHEHNS.
LinkStatus Up - coeguHeHWe yCTaHOBMEHO, UAET Npuém 1 nepesadya TDMoP ¢peiimos;

Down - He ocyLecTBaneTcs NpUém unm nepenadya TDMoP ¢ppeiimos;

CurrentIB OTobpakaeT TEKYLLMIA pasmep oKUTTep-bydepa B MKC.

3HayeHue BbIXOAHOM YacTOTbl MOTOKA Ha MHTepdelice E1. 3HaYeHWe gaHHOro
napameTpa ycTaHaBAMBAETCA Ha OCHOBE BHYTPEHHEro afropuTMa BOCCTaHOB/IEHNA
YaCTOTbl CUHXPOHM3AUMKN. 3HAYEHUA MOTYT BbITb Pa3HbIMKM HA ABYX LW/03aX ANA

Speed
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AdminStatus

RemotelP

RemoteChannel

FrameSize

VLANID

VLANPri

ToS

MaxTimeout

UselP

O4HOrOo M TOro e noToka E1, Ho npn 3TOM CaMO 3Ha4eHne Ha O4HOM LWko3e
NPaKTN4YeCKN He JONKHO USMEHATCA C TEYEHUNEM BPEMEHMN.

YcTaHaB/MBaET perKMM paboTbl A1d AaHHOTO nopTa. Pexkum paboTsbl BbIbMpaeTca
OTAENbHO A8 KaXK4oro nopra.

Listen - B aHHOM peXXMMe LUK03 OXKMAAET 3anpPoC Ha YCTaHOB/IEHNE COeANHEHUA
OT YAaNEHHOrO LWAto3a (N0 YMONYaHMIO);

Connect - B JaHHOM PeEXMUME LUK03 OTMNPaBAAET 3aMpocChl Ha YCTaHOBAEHME
coeAnHeHus;

Blocked - nopt 3a6/10KMpoBaH, yCTaHOB/IEHNE COEANHEHUS A1 3TOFO NopTa
HEBO3MOXHO.

AlwaysSend - npuHyguTenbHa nepegaya noToka, 6e3 co3gaHuma coegmHeHNA No
npotokony SIP.

IP-agpec yaanéHHoro wak3a.
Homep nopta E1 Ha yganéHHOM LWAO3E, C KOTOPbIM YCTaHAB/IMBAETCA COeANHEHNE.

YcTaHaBnmBaeT pasmep dperima B %2 mc. MoxKeT npuHUMaTh 3HaveHuA: ot 1 go 63
(31.5mc). Mo ymonuyaHuto paBHO 2.

YctaHoBKa meTku VLAN ID 802.1p 4na nakeToB AaHHOro nopTa, 3a4aETcA Kak
pecatnyHoe yncno ot 0 go 4095. 0 — o3HaYaeT OTCYTCTBME METKMU.

3Ha4yeHMe No ymonyaHumio: 32.

but npnoputeta B meTtke VLAN ID 802.1p. 3aaaéTca Kak aecatnyHoe uncno ot 0 go
7.

3Ha4yeHMe No YMONYaHMIO: 6.

Heobxoammo, utobbl Tpaduk E1 umen camblit BbICOKWIA NPUOPUTET B MECTHOM CETU
Ethernet.

YcTaHOBKa MEeTKU npuopuTeTa (6aliTa) IP ToS AnA nakeTos, NepeaatolmMxca B pamKax
AaHHOTO coeaMHeHUA. 3HaYeHWe 3a43ETcA B fecATUYHOM popmaTe, AManasoH
3HayeHu oT 0 go 255 c warom 1.

3Ha4yeHue no ymonyanuto: 0.

YcTaHaB/IMBaeT MaKCMMabHOE BPeMA IKCTPANOAALUN B MUITUCEKYHOAX.
MaKkcrMmanbHoe Bpems, B Te4YeHWe KOTOPOro B C/ly4ae OTCYTCTBMA MAKETOB C
AaHHbIMM NoToKa E1, wnto3 6yaeTt BocCTaHaBAMBaTb COAEPKUMOE STUX NMAKETOB HA
OCHOBE NpeaplAyLMX MPUHATbIX MAaKETOB U TEM CaMblM NOALEPKNBATL BbIXOAHOM
notok E1. MoxeT npuHumaTth 3HadyeHuAa: ot 0 go 7000.

3Ha4yeHue no ymondanHuto: 4000 mc.

Br/IloYeHNE/OTK/IIOUEHNE PeXKMMa Nepeaadn NakeTos ¢ AaHHbIMU NoToKa E1 6e3
IP/UDP 3aro/ioBKOB.

JaHHbIN pexkum paboTbl NO3BOASET CHU3UTb NPOMYCKHYI CNOCOBHOCTb
Heobxoanmyto Ana nepeaadym notoka E1, npu 3HayeHun napametpa «No». PaboTa B
OAHHOM peXXMme BO3MOXKHa TO/IbKO B C/lyYae, eCu LW/It03bl HaxoaAaTca B ogHow P
noaceTu. YCTaHOBKA COEAMHEHUA MEXAY LUA03aMU NPOUCXOAMUT C UCMOIb30BaHNEM
IP 3aros10BKOB, 6€3 |IP 3aroN0BKOB NepeaatoTcsa TO/AbKO MNaKeTbl C AaHHbIMK MNOTOKa
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GatewayBypass

Description

JBSize

LocalTS

RemoteTS

Loop

SpeedReg

Compression

El.

Yes - BKNoYEHO (Mo ymonyaHuio);

No - OTKNIOYEHO.

OTBeyvaeT 3a NpoxoxaeHue notoka E1 mexay pasiMyHbIMM NOACETAMU, MUHYA

wnto3. MpumeHseTca B TOM c/lyyae, Koraa noaceTu, No cytn, o6pasyloT eauHyto
NOKa/IbHYIO ceTb, 0BMEHNBAACH MPX 3TOM 06 bIYHBIMMU AAHHbIMM Yepes LWo3.

Disabled - Bbiknto4eHo (Mo ymon4yaHuio);

Enabled - BkntoyeHo.
OnucaHuve nopra.

YcTaHOBKa pa3mepa BbIXOAHOM oYepeam, B MUIINCEKYHOAX.

OH Ao/13KeH bbITb 60/blUe, Yem GAYKTYaLUs TPAH3UTHOTO BPEMEHM B CETH.
Hanpumep, ecnn ans cta naketoB Bpems TpaH3uTa Kosiebnetcs ot 2.5 g0 6.5 mc, 1o
bydep gonxKeH 6biTb, X0TA 6bl 4 MC, YTODbI HM OAMH NAKET He 6bln NoTepsaH. Jlyylue,
ecnu bydep euwe 6onblie, TOrAa CMOXKET paboTaTb MeXaHU3M Mepe3anpoca
noTepAHHbIX NaKeToB. Bo Bcex cay4yanx, Koraa Ancnepcua BpemMmeHu 3a4epKu
npesbilaeT eauHULLbI MUIIUCEKYHA, BeNnYnHa Bydepa — KOMNPOMUCC MeXKay
3a[1ePXKKOIN N KONNYECTBOM NOTEPAHHbIX NAaKeToB.

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

CnepyeT yunTbIBaTh, YTO MaKcUMasibHOe KoaudecTeo Ethernet dppeimos B jitter-
6ydepe, orpaHMYEHO YMCIOM 512, T.e. AONKHO BbIMONAHATLCA YCA0BUE
IBSize/FrameSize < 256 (HaunHas c 9.4SR28)

Mo ymonyanuio 4 mc.

Cnu1coK TalimM-c/1I0TOB, BXOAHOMO NoToKa E1 noKanbHOro W33, AaHHbIE KOTOPbIX
6yAayT nepeaasBaTbhcA Ha YAaNEHHbIN W03 Yepes IP/Ethernet ceTb. Cnncok Tanm-
CN0TOB 3agaeTca nepeyncneHmem (20,11,18,19), ananasoHom (18-20) nam mx

KombuHaumamm (11, 18-20). MopaaoK NepevnucaeHms TamnmM-coToB B CIUCKE He
MMEET 3HaYeHus.

3HayeHue no ymonyaHuio: 0-31.
Cnuncok TaliM-cNoToB, BbIXOAHOTrO NoToKa E1 yaanéHHoro wnto3a, B KOTopbix byayT

pa3meLaTbcs gaHHble npuHAaTbie u3 IP/Ethernet cetn yaanéxHbiM wao3om. Cnucok
Talim cNoToB 3a4a€ETcs aHanornyHo LocalTs.

3Ha4yeHue no ymonyaHuto: 0-31.

YcTaHOBKa NIoKanbHOro waerida Ha nopty E1.

Yes - wnend ycraHoBeH - AaHHble nocTynatoume us amHumn E1 nepeaatorca
06bpaTHO B NIMHUIO;

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

YcTtaHaBnuBaeT pPeXnm BOCCTaHOB/IEHUA YAaCTOTbI. MoxxeT NPUHUMATb 3HAYEHUA:
PID, FT.

BKﬂI-O‘-IEHME/OTKﬂIO‘-IeHVIe ckatna E1 notoka. Ckatme ocywiecrBaAaeTca 6es noTepb.
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KeyFramelnterval

DoubleSend

LostRequest

ConstSpeed

ConstSpeedValue

Slip

SlipLeft

SlipRight

WANIP

Ecnu cxkaTue BKAOYEHO, TO HEUCMONb3yeMble B KaHasle TaliM-CNoTbl He NepeaatoTcs;
Disabled - oTkntoueHo (No ymonyaHuio);

Enabled - BkntoyeHo.

B cnydyae BKNOYEHHOTO CXaTUA MOXKHO peryiMpoBaTb MHTEpBaa MexXay

nepeaayamu nakeTos co Bcemu Tanm-cnotamum (KeyFramelnterval). MosxeT
NPUHUMATbL 3HadyeHunsa ot 0 go 65535 ¢peirimos.

Mo ymonyaHuio nmeeT 3HavyeHne 16 ¢ppeiimoB, T.e. MaKEeT CO BCEMU TalM-CI0TaMM
byaeT oTnpaBaATbCA Yepes Kaxable 16 ppenmos.

3agepKKa nepen oTnpaBKkon Ay6anMpoBaHHbIX GpPenmos;

[vanasoH 3HayeHu ot -1 go 63 dpelimos;

1 (no ymonyaHuio) Ay6aMpoBaHMe OTKAIOUYEHO;

0 - ay6AmMpoBaHHbIN Gpenm byaeT OTNPaBAEH CeAYIOLLUM;

1 - oybanpoBaHHbIN ¢ppeiim byaeT oTnpasneH Yyepes 1 dpenm;

2 - ny6mpoBaHHbIM dpelim byaeT oTnpas/ieH Yepes 2 ppenma;

BKkntoyeHne/oTKAOUEHWE Nepe3anpoca NoTepAHHbIX GpPenmoB.
Enabled - BKntoyeHo (No ymonyaHuio).

Disabled - oTknto4ueHo.

BK/'HO‘-IEHME/OTK}'II'O‘-IEHME pexXnma NMOCTOAHHOW CKOpPOCTH.

Yes - BkAtoyeHo. Ecam yctaHoBnAeHO Yes, ToO HE06X0AMMO BbICTaBUTb CKOPOCTb B
napametpe ConstSpeedValue. (ncnonb3oBaTh He peKOMeHAyeTCA)

No - oTKnto4eHo.

BbicTaBAsAET 3HaYeHNe NOCTOAHHOM CKOPOCTU. Mcnonb3yeTca, ecin 3HaYeHme
napametpa ConstSpeed NnpuHMUMaEeT 3Ha4YeHue Yes.

BKntoueHMe/OTKIIOYEHNE peXMMa OTCIEXKMBaAHWA NPOCKaNb3biBaHUA (T.e. Mbo
nepenosiHeHns, Mbo  OnycToweHus  gxutrep-bydepa) npu  BHeLHel
CUHXPOHU3ALMMK.

Disabled - BbikntouyeHo (No ymonyaHuio);

Enabled - BkntoyeHo.

JleBas rpaHuULa B NpoLeHTax OT AXKUTTep-bydepa.
MoKeT NpuHMMaTbL 3HaYeHnA B AnanasoHe 10-90%.

Mo ymon4yanutio 75%.

MpaBas rpaHMLa B NPOLLEHTaxX OT AxuTTep-bydepa.
MoeT NPMHUMATb 3Ha4YeHus B gManasoHe 110-200%.

Mo ymonyaHuio 125%.

IP - agpec WAN nopta NAT poyTtepa.

Mo ymonyaHwuio 0.0.0.0 - He yCTaHOBANEH.
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SIP nopT ycTpoMncTBa Ha yAaNEHHOM KOHLLE.
SIPPort Mo ymon4yaHuto 5060.

Ucnonb3yetca npotokon UDP;

UDP nopT Ha yaaneHHOM yCcTponcTBe A1a nepeaayun no npotokony UDP/TDMOP.

TDMPort
Mo ymonyaHuto 41000.
PeXKum MHTEpNoMpoBaHUA (B CaydYae OTCYTCTBMA MNaKeToB C AaHHbIMK NoTokKa E1, B
TeyeHun BpemeHn MaxTimeout).
PrevData — nepepgaya npeaplayLwmx NPUHATbIX NAaKeToB (MO YMOJIYaHUI0);
AlS — nepegava curHana AlS.
InterpMode

MpumeyaHue: B KOHCONbHOM MEHI, 3ma HaCMpPOoUiKa He 8X00UM HA SKPAH,
rnoamomy ee Ay4yule ycmaHaseaueames KomaHool Set, Hanpumep:

Set TDMoP/0/config/InterpMode AIS

unu yepes Web-uHmepgelic mynemunnexkcopa

3.2.2.2 MyHKT /TDMoP/noprt/state

[aHHbIV NYHKT MeHI0 0TObparKaeT Tekyllee cocTosiHMe 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 O

| 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>

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

StrStatus OTobpakaert cTatyc nepegaym TDMoP.

OTobparkaeT cTaTyc coeAnHeHns no npotokony SIP.

Down - coegnHeHNE He YCTaHOBAEHO;

Waitinglnvite - oxxunaaHue npurnaweHua yctaHoBKu SIP-coeanHeHuUs;

SIPStatus g A P Y A !
WaitingResponce - oxxnpaHve oTBeTa Ha NpuraalleHme ycTaHoBKu SIP-
coeiIMHeHus;

WaitingAck- oxxngaHve noaTBepXKAEHUA, YTO OTBET MOJIYYEH;
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ResolvingHost - onpeaenenne MAC'a yaaneHHOM CTOPOHbI;

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

Connected - coeanHeHWe YyCTaHOBAEHO.

Uptime Bpems nepepavmn NnoToka;
LinkStatus OTobparkaeT COCTOAHUE IMHKA NOPTa;
Timeout CKONbKO BPEMEHM He bblno ppelimoB, Mc

RedirectedMAC MAC-agpec Kyaa 6b11m nepeHanpasieHbl pelrimbl
RedirectedIP IP-agpec Kyga bbin nepeHanpaBaeHbl pperimbl

RedirectedChannel Homep KaHana Kyaa 6ol nepeHanpasaeHbl Gppeinmbl

CurrentJB TeKyllee 3HaYeHne AxuTTep-bydepa, MKC

Speed TeKyllee OTKNOHEHWE OT ONOPHOWM YacToTbl (2048ru), ppb
UsedTimeslots KonnuyectBo Talm-cnoToB, KOTOPbIE B TEKYLLMI MOMEHT U3MEHAIOTCA
FPS Konnuectso ¢ppelimoB B CEKYHAY

EthFrameSize 06w pasmep ppenma

Bandwidth TeKyLLan WWpKUHa NOAOChI NPOMYCKaHUA, KBuTt/c

MinJB MWHUMaNbHbIN (MFTHOBEHHbIN) pasmep AXUTTep-bydepa, MKC
MaxJB MaKcMMmanbHbIi (MTHOBEHHbIM) pasmep AxUTTep-bydepa, MK

3.2.2.3 NyHkT /TDMOP/nopt/statistics
[aHHbIV NYHKT MEHIO OTOBParKaeT cYETYMKMN OWINMBOK BbibpaHHoro TDMoP nHtepodelica.

/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

| Fatal

| txDiscards
| AvgSpeed

eooNoNoNeoNoNoNolNolololNolNolNe]
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| AvgJB

0

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

Start Havano cbopa cTaTUCTUKM.

Finish KoHey, cbopa cTaTUCTUKMU.

Valid Konunyecto 6e30wmnb04HO npuHaAThIX TDMOP dpenmos.

Resend Konnyectso dppeimoBs, nepesaHHbIX MOBTOPHO MO 3anpocy y43leHHOro
MYNbTUNIEKCOPA.

ovf Konnuectso ppeimoB, OTOPOLLIEHHbIX U3-3a NEPENOIHEHUA BXOg4HOTO bydepa.

Undf KonnyecTtso cboeB, BbI3BaHHbIX HEXBATKOM AaHHbIX B bydepe nepesaun.

Ignored KonunyectBo otbpolieHHbix TDMoP ¢bpeitmos.

Inter Konnuectso ppeiimoB, 3aMeHEHHbIX NPU Nepeaade Ha Npeaplaywmnii NnakeT n3-3a

P 33JePXKKM UK NOTepU AaHHbIX B ceTu Ethernet.

Resync KonnyectBo MHULMALMI NpoLLecca nepesaym, BOSHUKAET NPU PECUHXPOHM3ALMMN.

slipAdd KonnyectBo npocKanb3blBaHMA, BO3HUKLLMX M3-32 MasION 3aN0JIHEHHOCTU AXKUTTEP-
6ydepa. Perncrpmpyetca B ciydae, KOraa Ucrnosib3yeTcs BHELWHAA CUHXPOHM3aLMA.

slipRem KonnyectBo Npockanb3blBaHM, BO3HUKLLMX U3-32 MepenoiHEHUs AKUTTep-bydepa.
Pernctpupyertca B cnyyae, Korga MCNOAb3YeTCA BHELHAA CUHXPOHU3aLLMA.

Lost KonunyectBo notepsiHHbIX ¢ppeinmos TDMoP.

LostReq KonunyectBo nepesanpocos ¢ppeiimos TDMoP.

Restored KonunyectBo BoccTaHOBAEHHbIX Pppelrimos TDMoP ¢ nomolybio npoLeaypbl NOBTOPHOM
nepeaayu.

Fatal KonunyectBo annapaTHbIX OLWMOOK.

, KonnyecTBo nakeToB, KOTopble bblin OTOpOLLEHbI U He 0bpaboTaHbl U3-3a

txDiscards .
nepenosIHeHUs BbIXOAHOW ovyepean.

AvgSpeed CpenHsaa CKOpOCTb.

AvgJB CpeaHuin pasmep axuTTep-bydepa, MKc.

MinJB MWHUMaNbHbBIN pasmep AXUTTep-bydepa, mc.

MaxJB MaKcumanbHbI pasmep AxuTTep-bydepa, mc.

RecommenedJB PekomeHAyeMbIN pasmep oxuTTep-bydepa, mc.
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3.2.3 NyHKt /Eth

[aHHbIN MYHKT MEHIO CAYKMT ANA NPOCMOTPa TeKywwmx ctatycoB Ethernet moptoB u Bbibopa
Ethernet nopTa anAa ero ganbHelwen KOHPUIypPaLMM U NPOCMOTPA CTaTUCTUKM.

/Eth LPOS Advanced ESC+h - Help
|>.. Name Link Speed Duplex STP ChangeTime Queue
| 0 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>

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

HenogkntouyeHHble NOPTbl BbIAENAOTCA KpacHbIM LBeTOM. [nA KOHdUrypauuMm M npocmoTpa
CTAaTUCTUKM HEOBXOAMMO Bbl6PATb HYXKHbIM MOPT.

3.2.3.1 NyH«KT /Eth/emac
MopT emac - 3T0 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>

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

3.2.3.2 NyHkKT /Eth/emac/config

B AaHHOM NyHKTE MOXHO 33aJaTb TEKCTOBOE OMucaHue A4 NopTa emac M NOCMOTPeTb mac-
afpec MynbTUNAeKcopa.

/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 ONUCaHME A4N1A NOPTa;
PhysAddress dusnyecknin agpec mynbtunaekcopa (MAC-agpec);

3.2.3.3 NyHkT /Eth/emac/state

B naHHOM NYHKTE OTO6pa)'KaIOTCF| CTaTyC, CKOPOCTb nepenayn n pexXnum Aynnekca nopta emac.

/Eth/emac/state LPOS 223 Advanced ESC+h - Help
[>. .

| Status Up

| Speed 100M

| Duplex Full
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Filter:

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

LastChange
MTU

RXUtil
TXUtil

23.07.16 15:20:58
1522

1

1

<Press any letter key to start filtering items>

/Eth/emac/statistics LPOS

Status

Speed

Duplex

Cratyc nHtepdeiica.
Up - BKAIOYEH.

Down - BbIK/NHOYEH.

CkopocTb Nnepegayvm nHTepdemnca.
10M - 10M6wuT/c.

100M - 100M6wuT/c.

1G - 1Iéut/c.

Auto - aBTOomaTmyecKkoe onpeaeneHue.

Pexknum obmeHa BbibpaHHOro MHTEpdENCa.
Auto - aBToMmaTM4ecKoe onpeaeneHune (no ymoa4aHuio).
Full - nonHoAynNAEKCHbIM peXXMM: O4HOBPEMEHHasA nepeaada u npuem.

Half - nonyaynnekcHbIn pexmm: B 0OAMH MOMEHT BPEMEHM OCYLLLECTBAAETCA MO0
nepegada, 1Mb6o npuem.

LastChange [ata v Bpems nocienHero M3ameHeHus.

MTU

RXULil

TXUtil

2o o

MaKcrMmanbHbI pasmep dpenma
3aHATan nponyckHaa cnocobHocTb HTepdelica Ha NpMeme, B NPOLLEHTaX.
3aHATaA NponycKkHaa cnocobHocTb HTepdelica Ha Nnepeaaye, B MPOLLEHTAX.

3.2.3.4 NyxKT /Eth/emac/statistics

B aHHOM NYHKTe MeHI0 0ToBpaKaloTca cHeTUMKM oWMBOK Ana nopTa emac.

B cyeTumKax, HauMHaloWMeca Ha rx, oTobpaKaloTca 3HaUYeHMA MPUHUMAEMBbIX MaKeToB;
B cyeTumKax, HauMHatoLWmeca Ha tx, oTobpaKaloTCA 3Ha4YeHMA NepeaaBaemblX NaKeTos;

Advanced ESC+h - Help

rxUnicast 9620

rxNUnicast
rxBroadcast
rxMulticast
rxPause
rxUndersize
rxOversize
rxErr
rXxFCSErr
rxDiscard
rxFiltered
rxGoodOctets

296
295

20456
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| txUnicast 8789

| txNUnicast 171702

| txBroadcast 1770

| txMulticast 169932

| txGoodOctets 29055565

| free 336

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

LOG:02.08.16

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

rxUnicast

rxNUnicast

rxBroadcast
rxMulticast
rxPause
rxUndersize
rxOversize
rxErr

rxFCSErr

rxDiscard

rxFiltered

rxGoodOctets

txUnicast

txNUnicast

txBroadcast
txMulticast

txGoodOctets

free

Ko/snyecTBo npuHATLIX unicast nakeTos.

KonnyectBo NpuHATLIX HE unicast NakeToB, TO ecTb KonyecTso broadcast + multicast
MaKeToB.

KonnyecTtBo npuHATbIX broadcast nakeTos.

KonnyecTtso npuHATbIX multicast nakeTos.

KonnyectBo NpuMHATLIX pause NaKeToB.

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

KonnyectBo nakeToB ¢ AnMHOM bosiblie makcumanbHou (1522 6alita) u BepHbim FCS.
KonnyecTso owmMbOK Ha npueme.

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

KonnyecTBo nakeTos, KoTopble 6biin oTbpolLeHbl U He 06paboTaHbl U3-3a NepenoaHeHnaA
BXOZHOW o4epeau.

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

KonnuyectBo npuHATLIX 6anT 6e3 ownbOoK.
KosimuecTBo nepesaHHbIx unicast nakeTos.

Konnyectso nepegaHHbIX He unicast nakeToB, TO eCTb KO/INYECTBO broadcast + multicast
NaKeToB.

KonmuectBo nepeaaHHbix broadcast naketos.
KonnuectBo nepesaHHbix multicast nakeTos.
Konnyectso nepegaHHbix 6ainT 6e3 owmnboK.

Konnyectso cBoboaHbIX Bydepos y onepaLMOHHON CUCTEMBI A1A NpUeMa U nepesayn
dpenmos

3.2.3.5 MyHKT /Eth/SFP nopt

B OaHHOM MYHKTE MEHI0 MOXKHO MeperTU K KOHUrypauuu nopta, NPOCMOTPETb CTaTUCTUKK
COCTOSIHUI, CYETYMKOB OLWIMBOK, HPopmauuto o sfp moayne.

70
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/Eth/CSFP2 LPOS Advanced ESC+h - Help
[ >..

| config

| DDM

| IDProm

| LLDP

| PHY

| QoS

| RSTP

| state

| statistics
| VLAN

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

L0G:02.08.16 11:26:05.305 : [SID=8] Init log

3.2.3.6 MNyHKT /Eth/SFP nopt/DDM

B AaHHOM NyHKTE MeHI0 MOXKHO npocmoTpeTb DDM (Digital Diagnostics Monitoring) - dyHKUuSA
UMPPOBOro KOHTPOJIA NapamMeTpoB npoussoauTesnbHOCTU SFP moayna. [o3Bonser oTcnekuBaTb B
peasibHOM BpPEMEHM TaKue MapameTpbl KaK: HanpsaXKeHue, TeMnepatypy MoAyNAA, TOK CMELLeHUA U
MOLLHOCTb /1a3epa, YPOBEHb MPUHUMAEMOTO CUrHana, CUTHaNbl TPEBOTM U npepynpexaeHua. Huke
NMoKasaH npumep oTobpaxkeHua wuHbopmaumun, kKoraa B SFP nopt nogknoueH ToPGate SFP, 6Ges
HacTpoeHHoM nepeaaun TDMoP. Temnepatypa paBHa O, T.K. ToPGate SFP, He noaaepKnBaeT UImMepeHune
TemnepaTtypbl. CurHan LoRXPower nHpopmMmunpyeT 0 HU3KOM curHane nepegadve - TDMoP He nepepaetca.
CurHan LoTXPower mHPopmMpyeT O HU3KOM CUrHane Ha Bxoge uHTepdenca E1 - Ha BXog HWYero 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 Temnepartypa, C;

vcc HanparkeHwue, B;

TXBias TOK HaKayku nasepa, A;

TXPower MoLHocTb nasepa, mBT;

RXPower MolLHOoCTb Ha npneme, MBT;

RXLevel YpoBeHb NPUHMMAEMOTrO CUrHana, obm;

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

HiVCC - BbICOKOE HanpAXeHUE;

LoVCC - H1n3Koe HanpAaXeHue;

HiBias - BbICOKWNI TOK CMELL,eHUA;

LoBias - HU3KWI TOK CMELLEHMS;

HiTXPower - BbICOKaa MOLLHOCTb CUrHaNa Ha nepegaye;
LoTXPower - H/13KaA MOLLHOCTb CUTHaNa Ha Nepegade;
HiRXPower - BbICOKasA MOLLHOCTb CUrHa/a Ha Npueme;

LoRXPower - H/3KadA MOLLHOCTb CUTHaNa Ha Npueme;

CurHanbl npegynpexaeHua:
HiTemp - BbiCOKasA TemnepaTypa;
LoTemp - H/3Kaa Temnepartypa;
HiVCC - BbICOKOE HanpAaXKeHue;
LoVCC - HNU3KOEe HanpsaXKeHue;
Warnings HiBias - BbICOKMI TOK CMELLEHUS;
LoBias - HU3KUN TOK CMELLLEHUSA;
HiTXPower - BbICOKaAa MOLLHOCTb CUTHA/a Ha Nepeaade;
LoTXPower - H/13KaAa MOLLHOCTb CUTHaNa Ha Nepepade;
HiRXPower - BbICOKaA MOLLHOCTb CUFHA/Ia Ha Npueme;

LoRXPower - H/3KaA MOLLLHOCTb CUITHaa Ha NpuemMe;

3.2.3.7 NyHkKT /Eth/SFP nopt/IDProm

B AaHHOM MyHKTE MeHIO0 MOXXHO npocmoTpeTb IDProm SFP-moayna. Mo3sonsaeTt oTcnexmsaTb B
peasibHOM BPEMEHW TaKMe MapameTpbl KaK: TUM YCTPOWMCTBA, pPa3beM MOAKAOYEHUA, CKOPOCTb
nepegauyuv, 4fiMHa BOJIHbl. Hu)Ke nokasaH npumep oTobpaxkeHua uHbopmaumm, Koraa B SFP nopt
nogkntodeH SFP-moaynb nponssoactea 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>

LOG:02.08.16 11:40:15.017 : [ethstat] Eth CSFP2: Down
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Type Tun ycTponcTBa;
Connector Twnn BHeWHero pasbLema;
Encodin Kopa, nocnepoBatenbHOro anroputma KognpoBaHua; MoxeT NPpMHUMATb 3HaUYEHUA:
g Unspecified, 8B10B, 4B5B, NRZ, Manchester, Reserver.
Speed CkopocTb nepegayn, Mbps;
Wavelength [JAnHa BONHbI HA Nnepegayy, HMm;
CPLinkLength  [danbHocTb Nepeaayn meaHoro SFP-moayna, m;
FBLinkLength  [JanbHoCTb NepeAayn onTu4eckoro SFP-moayns, Km;
Vendor Mpownssogutensb SFP-moayns;
PartNumber Homep nnatbl SFP-moayns;
Revision Homep pesusum nnatol SFP-moayns;
SerialNumber CepwuiiHbiii Homep SFP-moayns;
Manufactured [ata npoussoactsa SFP-moayns;
3.2.3.8 MNyHKT /Eth/nopt/PHY
[aHHbIV NYHKT MeHto No3BonseT KoHOUrypnpoBaTb BbibpaHHbIi Ethernet nopt Ha dusnyeckom
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>
L0G:02.08.16 11:43:25.827 : [ethstat] Eth CSFP2: Down
Bk/loueHne/oTKIl0ueHWE 3aBOPOTa NPUEMa Ha nepeaady.
Loopback Yes - BKNtoYeEH;
No - oTKNoYEH (Mo YyMoYaHuo).
CKopocTb nepeaaun nHtepdeinca.
10M - 10M6wuT/c.
Speed

100M - 100M6uT/C.
1G - 1réut/c.
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Auto - aBTomaTmyeckoe onpeaeneHue.

BktoyeHne/oTKA0YEHNE aBTO-ONPEAENEHUSA CKOPOCTH.
Aneg Enabled - BKntoyeH (No ymonyaHuio);

Disabled - oTkntoueH.

CocTosaHue uHTepdelica.
PWDown No - nHTepdeic BKAYEH (N0 yMONYaHMIO);

Yes - nHTepdeiic BbIKNOYEH.

MNepesanyck aBTo-onpeaeneHusa CKoOpocTy.
RestartAneg Yes - BKAtoYeH;

No - oTK/o4YeH (OTKAKOYEH).

Pexknm obmeHa BbibpaHHOro MHTEpdEiica.
Auto - aBToMmaTM4ecKoe onpeaeneHune (No ymoadaHuio).
Duplex Full - nonHoaynneKCHbIN peXxnum: o4HOBPEMEHHAA rnepeaaya u npuem.
Half - nonyaynaeKcHbI peXKMm: B O4NH MOMEHT BPEMEHMW OCyLLecTBAAETC b0

nepegada, 1Mbo npuem.

NHdopmmpyeT o Tom, 6b1/10 /1M aBTO-ONpeaeeHNE CKOPOCTU MHTepPdElica NAK OHa bbina
onpeaesieHa No YMOIYaHMIO.

AnegDone

Yes — aBTO-onpeaesieHne CKOPOCTH YCNELLHO;

No — ckopoCTb 6bl1a onpeaeneHa No YMONYaHUIO.
Modes Bo3MmOrKHbIe peXxumbl TeKyLLero nHtepdeiica.

PartnerModes Bo3MoXHble pexXnmbl MHTepdECca Ha BCTPEYHOM YCTPOWCTBE.

3.2.3.9 NyHkT /Eth/nopt/QoS

/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

BkatoueHne/oTK/Io4eHNE OrpaHnyeHmns TpaduKa 418 BXOAALLErO MeHeAKMEHT TpadmKa
InLimitMGmT  (mgmt = BPDU, IGMPSnooping...).

Disabled - BbIkNto4YeHO (N0 YyMONYaHUIO).
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InLimitMode

InRate

InRateDouble

OutRate

VlanPriMap

Enabled - BkntoueHo.

BxoaAawmi TpadumK, KOTOpbIN HEOBXOAMMO OrPaHMYMBATD.
All - Becb (No ymonyaHuto).

BMuU -broadcast + multicast + unknown unicast.

BMcast - broadcast + multicast.

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

OrpaHunyeHne NpPonycKkHOM cnocobHOCTU ANnA BCcex 4x ouepeaein.

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

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

Q2=2xQ1 - nonoca NponyckaHWa gna AaHHOM ovyepeam OrpaHNYMBaAETCA ABOMHbLIM
3HayeHnem ana odepean Q1.

Q3=2xQ2 - nonoca NpPonyckaHua Ans gaHHOW ovyepeamn orpaHUYNBaAETCA ABOMHbIM
3HayeHnem gna odepean Q2.

lpumep:
Hanpumep, orpaHmnunm nopt 1M6éut/c (InRate).

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

Ecnu 3agaTh InRateDouble paBHbim:

Q1=2xQ0, To o4epeamn 6yayT C pa3HbIM NPUOPUTETOM MO MPOMYCKHOM CNOCOBHOCTU.
Q1,Q2, Q3 6yayTt obpabaTtbiBaThCA B ABa pa3a bbicTpee, yem QO, obLan NponycKkHas
CNoCcoBHOCTb BCEX oYepeaein Tak u ocTaHeTca 1 M6ut/c.

Ecnn 3apath InRateDouble paBHbim:

Q1=2xQ0,

Q2=2xQ1, To oyepegm Q2, Q3 6yayT B 4 pasa bbicTpee ob6pabaTbiBaTbes, Hem Q0,2 Ql B
2 pasa b6bicTpee, yem QO.

Ecnun 3agath InRateDouble paBHbim:

Q1=2xQ0,

Q2=2xQ1,

Q3=2xQ2, To oyepenb Q3 6yanet B 8 pa3s 6bicTpee ob6pabaTbiBaThes, em QO0, Q2 B 4 pasa
6bicTpee, yuem QO, a Q1 B 2 pa3a bbicTpee, yem QO.

OrpaHu1yeHne NPoMnycKHOM cnocobHOCTM Ha Bbixoae, Kbut/c.

MNepeonpeaenaet NpMoOpPUTET ANA TETMPOBAHHbIX ppeirnmos VLAN ID.
Mo ymonyanuto 01234567.

Mpumep:
YcraHoBMM 3HaveHue: 00112233
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N3meHuBLIMiiCcA
Mpuopwurter
npuopurter B
BXOAALLMNX
COOTBETCTBUMU C
TermpoBaHHbIX
i napameTpom
VlanPriMap
0 0
1 0
2 1
3 1
4 2
5 2
6 3
7 3
Ewe npumep:

YcTaHOBUM 3Ha4veHue: 76543210.
Mpuweawunii dbpenm c npruopuTeTom 3, Ha Bbixoge byaeT UMeTb NpuopuTeT 4.

MpuoputeT npwu TermpoBaHun dpermoB meTkon VLAN (802.1g) B COOTBETCTBMM CO
cTaHgapTom 802.1p.

Moa npuopuTeT Bbigensetca 3-x 6utosoe none PCP (Priority code point) B 3aronoske IEEE
802.1q.

BKO - Background (camblit HU3KUIA NPUOPUTET).
BE1 - Best Effort.
EE2 - Excellent Effort.

DefPri
CA3 -Critical Applications.
VI4 - Video, <100ms lantecy and jitter.
VOS5 - Voice, <10ms lantecy and jitter.
I1C6 - 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;
onpeaenseT NopALOK onpeaeneHnsa NpuopuTeTa Ansa Bxoaawmx Gpenmos.
no - npuopuTteT onpeaenaetcs, ucxoga us DefPri.
tag — nna HeTermpoBaHHbIX GpenMoB, NpuopuTeT onpesenaetca, ucxoas us DefPri; ansa
TErMpoBaHHbIX GPeNMOB, NPUOPUTET ONPEAENAETCA, UCXOAA U3 NPaBUA onpeaeneHuns
npuopuTeTa A1a TerMpPOBaHHbIX ppelimoBs (Mo ymonyaHuio).

Priority . .
ip - ecnun npuwen ¢peim c 3aronoskom IP, To NpUopuUTeET onpegensaeTcs, Ucxoas ns
npuoputeTa dppenma, ycTaHoBAEHHOTO B none ToS; ecau npuwen ¢ppeiim 6es IP
3aron0BKa, TO 3a4aeTcA NPUOPUTET NO yMonYaHuto: DefPri.
tagip - ecnv npuwen HeTErMPOBAHHbIN Gperim, TO NPUOPUTET ONPELENAETCA, UCXOAA U3
npuopuTeTa pperima, yCTaHOBAEHHOIO, Hanpumep, ToS; ecav NpULLEN TETMPOBAHHbIN
bpenm, npuopuUTeT onpeaensieTcs, UCXoan U3 NpaBua onpeaeneHusa NpuopuTeTa gas
TerMpoBaHHbIX GpemoB.
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PriOverride

iptag - ecnv npuwen HeTerMpoBaHHbIN dperim, TO NPUOPUTET ONpesenaeTca, UCXoaa us
npuoputeTa ppeiima, ycTaHOBAEHHOIO, Hanpumep, ToS; ecam Npuwen TerMpoBaHHbI
bpenm, npuopuTeT onpeaenseTca, M3 npuopuTeTa dppeiima, yCTaHOBAEHHOTO,
Hanpumep, B nosie ToS ana pperima c 3aronoskom IP unu gna ppenma 6e3 saronoska IP
13 NpaBuA onpegeneHna NnpuopuTeTa gNsa TerMpoBaHHbIX ppernmos.

Paccmompum nodpobHee tagip:

Ecnu yctaHoBneHo tagip v npuwen IP dpeiim, To ans ovepeamn NpuopuTeT onpeaenseTcs,
ncxogA M3 npuoputeTa ppeinma, yctaHoBAEHHOTO, Hanpumep, ToS;

Ecnu yctaHosneHo tagip v npulen TerMpoBaHHbIN ¢peiim, To Ana oyepeamn NnpUopuTeT
onpeaensetca, ucxoga ns nona Priority, 3agaHHomy B 3arosioske 802.1Q.

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

CBogHasa Tabaunua No UCTOYHMKAM NPUOPUTETA AJ18 PA3HbIX BXOAALLUX NAKETOB:

Tun . .
e untagged | untaggedip | tagged | taggedip
Priority
no DefPri DefPri DefPri DefPri
tag DefPri DefPri 802.1Q | 802.1Q
ip DefPri ToS DefPri ToS
tagip DefPri ToS 802.1Q | 802.1Q
iptag DefPri ToS 802.1Q ToS
rae,

DefPri - 3HayeHune napametpa DefPri B nyHKTe meHIo «3.2.3.9 /Eth/nopTt/QoS»

ToS - 3HayeHue nona ToS, onpegenstowero TMn obCcayKMBAHUA U3 3arosioBKa IP-nakeTa,
obpaboTtaHHoe npasunamu IPPri n3 nyHkTa meHio «3.2.10 /EthGlobal»

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

VLAN - npuoputeT onpeaenserca, obpaasce K VLAN ID Priority.

Ecnv PriOverride 3apaH, kak VLAN v B nyHKTe «3.2.6.1 /VLAN/VLANID» napamerpy
PriOverride 3apaHo 3HayeHue Enabled, To npuopuTteT onpegensetcs, ucxona us Priority,
3agaHHOMY aaHHomy VLAN ID.

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

Ecnu PriOverride 3apaH, Kak SAMac vi B Tabauvue ATU ecTb cTaTUYecKas 3anuch C AaHHbIM
MAC-agpecom, TO NpUOpPUTET oNpeaenseTca, ucxoaa us Priority, yctaHoBAeHHOMY
AaHHomy MAC-agpecy.

DAMac - npuopuTeT onpeaennetcs, obpauiance K Destination MAC-address Priority.

Ecaun PriOverride 3apaH, Kak DAMac v B Tabaunue ATU ecTb cTaTUYecKana 3anmch C
AaHHbIM MAC-agpecom, TO NpUopUTET onpeaensetca, ucxoas us Priority,
yCTaHOBNAEeHHOMY AaHHOMY MAC-aapecy.
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3.2.3.10 MyuHkT /Eth/nopT/LLDP

[JaHHbIA NYHKT NO3BOAAET HACTPOUTb napamepbl NpoTokosna LLDP ana otaenbHoro nopra.
MoapobHoe onucaHue napameTpos, MOXHO NoCMOTPETb B NyHKTe «3.2.4.3
/System/LLDP/Interfaces/nopt».

/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 MyukT /Eth/nopTt/RSTP

[JaHHbIA NYHKT NO3BOAAET HACTPOUTb napamepbl NpoTokosna LLDP gna oTaenbHoro nopra.
MoapobHoe onucaHue napameTpos, MOKHO NOCMOTPETb B NyHKTe «3.2.4.5
/System/RSTP/Interfaces/nopt».

/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 8000-54a54b7c1917

| RootID 8000-54a54b7c1917

| DesignatedCost 0

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

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

3.2.3.12 MyHkT /Eth/nopt/config

[JaHHbIN NYHKT MeHI0 N03BONAET KOHOUTYPUPOBaTh BbibpaHHbIN UHTepdelic 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

78 Onmuyeckue mynbmunneKkcopsi ToPGate




Description

Speed

Duplex

Link

FlowControl

Reservation

Learning

3.2.3.13

CnumBOIbHOE OMNKUCaHue.

CKopocCTb Nnepeaayun uHTepoeica.
10M - 10M6wuTt/c.

100M - 100M6uT/C.

1G - 1réut/c.

Auto - aBTomaTM4ecKoe onpeaeneHune (no ymoadaHuio).

Pexknm obmeHa BbibpaHHOro MHTEpdeElica.

Auto - aBTomaTM4ecKoe onpeaeneHune (no ymoa4aHuio).

Full - nonHoAyNAEKCHbIM PeXUM: OAHOBPEMEHHasA Nepeaaya U npuem.

Half - nonyaynnekcHbi peXum: B OAMH MOMEHT BpPeMeHM ocyliectBaseTca aAnbo
nepegaya, 1Mbo npmem.

CoctosaHMe nopTa.

Up — BKAOUYMTb NOPT.

Down — BbIKNOYUTb NOPT.

Auto - aBTomaTM4ecKoe onpeaeneHune (No ymon4aHuio).

PyHKLUMA KOHTPOAA NOTOKA. Ecn yCTpoIMCTBO He ycneBaeT NPUHUMATL NepeaaHHble

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

Enabled - BkntoueH;
Disabled - BbiIkNto4Y€eH (N0 yMONYaHUIO);

Auto - BK/IlOYaeTCsA, eC/iM yaaseHHaA CTOPOHa NoAAepKuBaeT Pause-pperimbl.

Tun pe3epBUpPOBaHMUS.

No — HeT pe3epBUPOBaHUSA (N0 YMONYAHUIO);

RSTP — pe3epBupoBaHue no npotokoay RSTP.

OnHamunyeckoe pobasneHne MAC-agpecoB B Tabauuy ATU, ¢ KOTopbix nNpuxogAt
MaKeTbl B AaHHbIV NOPT.

Enabled - BkntoyeHo (N0 yMOIYaHUIO);

Disabled - oTknto4ueHo.

MyHkT /Eth/nopt/state

B gaHHOM NYHKTE MEHIKO MOXHO NPOCMOTPETb CTAaTyC, CKOPOCTb nepeaaydn, pexxmm gyniaekca 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

| MTU 1522
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| QLen 0
| RXUtil
| TXUtil 0

(@)

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

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

CraTyc uHTepdenca.

Up - BKAKOYEH.
Status

Down - BbIKNIOYEH.

Auto - aBTomaTMyecKkoe onpeaeneHune (no ymondaHuio).

CkopocTb nepegayn nHtepdemnca.
10M - 10M6uT/c.

Speed 100M - 100M6wurT/c.
1G - 1r6wur/c.

Auto - aBToMaTnyeckoe onpeaeneHue (no ymonuaHumio).

Pexxum obmeHa BbibpaHHOro nHTepdeinca.
Auto - aBToMaTnyeckoe onpeaesneHue (no yMmoayaHuio).
Duplex Full - nonHoaynieKcHbIN peXXum: 04HOBPEMEHHan nepeaaya U Npuem.
Half - nonyaynneKkcHbli peskMm: B 04MH MOMEHT BPEMEHW OCyLLLeCTBAAETCA MBO

nepeaaya, 1mMbo npuem.

®YHKUMA KOHTPOAA NOTOKa. ECM yCTPOMCTBO He ycrneBaeT NPMHMMaTb NepeaaHHble emy
dpelimbl BCTPEYHbIM YCTPOMCTBOM, TO OHO MNocbinaet Pause-ppeiim, 4Tobbl NPUOCTaHOBUTb
nepegady.

FlowControl  ppapled - srniouen;
Disabled - BbikntouyeH (No ymon4aHuo);

Auto - BK/lOYaEeTCA, eC/iM yaaneHHasa CTopoHa noaaepuneaet Pause-dpelimel.

LastChange [lata v Bpems Nociae4HEro U3MeHeHus.

MTU MaKcumanbHbI pasmep ppeinma

Qlen [nvHa odepeau Ha oTNpaBKy, B 610Kax AaHHbIX

RXULil 3aHATanA NPonycKkHas cnocobHocTb MHTepdelica Ha Npueme, B MPOLEHTAX.
TXUtil 3aHATaA NponycKkHasa cnocobHocTb NHTepdeiica Ha Nnepeaaye, B MPOLEHTAX.

3.2.3.14 NMyHkT /Eth/nopTt/statistics

[aHHbIM MYHKT MEHI0 NO3BOJISET MPOCMOTPETb CTATUCTMKY MPUHATBIX UM NepefaHHbIX yepes
nHTepdeiic nakeToB. Ons cbpoca CTaTUCTUKU UCMONb3YIMTe coueTaHue Knasuw “ESC+R”.

e B cyeTymMKax, HauMHaloLWwMmeca Ha rx, OTO6pa)-KaI'0TCﬂ 3Ha4YeHnA NPUHNMaEMbIX MaKETOB,

e B cueTymKax, HauMHawwWwMmeca Ha tx, OTO6pa)'KaIOTCFI 3Ha4YeHUA nepegaBaembiX NakeTOB;
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/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 | hoed4Oct 20
| rxFiltered 0 | he5 127 0
| rxGoodOctets 1024 | hl1l28 255 0
| rxBadOctets 0 | h256 511 0
| rxFragments 0 | h512 1023 13
| rxJabber 0 | hl1024 max 0
| txUnicast 17

| txBroadcast 0

| txMulticast 0

| txPause 0

F

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

LOG:02.08.16 11:51:43.818

[SID=8] Configuration saved by user admin

rxUnicast
rxBroadcast
rxMulticast
rxPause

rxUndersize

rxOversize

rxErr
rXFCSErr
rxDiscard
rxFiltered
rxGoodOctets
rxBadOctets

rxFragments

rxJabber

txUnicast

txBroadcast

Ko/imuecTBo NpMHATLIX unicast nakeTos.

KonnuectBo NnpuHATLIX broadcast naketos.

KonnuecTBo NnpuHATLIX multicast nakeTos.

Ko/imuecTBo NpUHATLIX pause MNaKkeTos.

KonnuyecTBo NaKeToB ¢ A4J/IMHOM MeHbLIe 64 6alT 1 BepHbIM FCS.

KonnuyectBo nakeToB ¢ AnMHOW bosblue makcumanbHon (MTU 6aiiT) u BepHbiM FCS.
3HaueHne MTU 3apaetca B meHto «3.2.10 /EthGlobal/MTU»
KonnuecTBo oWNBOK Ha npueme.

KonnyecTBo NpUHATLIX MaKeTOB C 4ONYCTUMOWN AnHOM (64 - MTU 6aiiT) 1 HeBepHbIM FCS.
3HaueHne MTU 3apaerca B meHto «3.2.10 /EthGlobal/MTU»

KonnyecTtBo nakeTos, KoTopble 6b1in 0TOpOLLEHbl U He 06paboTaHbl M3-3a NepenoaHeHUA
BXOZHOM ouyepeau.

KonnyectBo NpuHATLIX NakeToB, KOTopble bblan oTbpoLleHbl U3-3a HeBepHoro VLAN ID
nnn orpaHnvyeHna MAC-agpecoB Ha nopTy.

KonnuyectBo npuHATbIX 6anT 6e3 oLnOOoK.
KonnyectBo NpuHATLIX 6AWT C OLIMOKaMM.

KonnyectBo NpmMHATLIX NAKETOB C A/IMHON MeHbLue 64 6alT n HeBepHbIM FCS.

KonnyecTBo NpUHATLIX MaKeTOB C ANMHOM 60blue MakcumanbHon (MTU 6aiiT) n
HeBepHbIM FCS.
3HaueHne MTU 3apaetca B meHto «3.2.10 /EthGlobal/MTU»

KonnyectBo nepenaHHbIX unicast naketos.

KonnyectBo nepenaHHbIX broadcast naketos.

Onmuyeckue mynbmunneKkcopsi ToPGate 81




txMulticast Konunuyectso nepegaHHbix multicast nakeTos.

txPause Konnyectso nepegaHHbIX pause NakeToBs.

KonnyectBo nepegaHHbIX NAKeTOB € 4ONYCTUMON ANANHOM (64 - MTU 6aiiT) n HeBEPHbIM
txFCSErr FCS.
3HayeHne MTU 3apaetca B meHto «3.2.10 /EthGlobal/MTU»

txFiltered KosimuecTtBo naketoB, oTOpOLLEHHbIX Ha Nepeaaye u3-3a BbIXOAHbIX NPaBuI
txGoodOctets Konndyectso 6aiiT 6€3 OLINOOK.
txCollisions KosimuecTBo Ko/M3Ki Ha nepeaade.

KonnyecTtBo nepefaHHbIX NakeToB, KOTOpble 6b1n 3a4epPXKaHbl U3-3a 3aHATOCTU

txDeferred . o
nepegatoLLen cpesbl BO BPEMSA NepBOM NOMbITKM.

txSingle KonnyecTBo ycnelwHo nepegaHHbIXx MAaKeTOB, BO BPeEMSA Nepeaadn KOTopbIX BO3HUKAA
TO/IbKO OAHA KO/IU3UA.

txMultiple Konnyectso yinemHo nepeaaHHbIX NAKETOB, BO BPeMA nepesayn KOTOPbIX BO3HUKO
60/ibllie OAHOM KONAN3UN.

txExcessive KonnyecTBo He nepeAaHHbIX NAaKeTOB M3-3a TOFO, YTO BO3HWUKO 16 KOAAU3UIA NOSPAA.

txLate KonnyecTBo pas, Korga Konamsua bblna obHapyKeHa nocne nepegayn 512 n 6onee 6uT.

h640ct KonnuectBo nepeaaHHbIX U NPUHATbIX GpernmoB ¢ ANMHOM B 64 HaliTa.

h65_127 Konnuectso nepegaHHbIX U NPUHATbIX GpeNMOB ¢ ANMHOW OT 65 Ao 127 6aiT.

h128 255 Konnuectso nepegaHHbIX U NPUHATbLIX GpemoB ¢ AanHoM oT 128 ao 255 6aunT.

h256 511 Konnuectso nepegaHHbIX U NPUHATbLIX GpeimoB ¢ AnnHOM oT 256 ao 511 6aunr.

h512 1023 Konnuectso nepegaHHbIX U NPUHATbLIX GpelimoB ¢ ganHol ot 512 o 1023 6aur.

h1024_max Konnuectso nepegaHHbIX U NPUHATbLIX GpelimoB ¢ gnuHol ot 1024 6ainT.

3.2.3.15 MyHkT /Eth/nopt/VLAN

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

| DefVLAN 1

| DefVLANPri BKO

| Tagged

| Untagged

| Member

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

| RemoveVLANs

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

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

82 Onmuyeckue mynbmunneKkcopsi ToPGate




DefVLAN

DefVLANPri

Tagged

Untagged

Member

Auto

Role

VLAN Ha3sHauyaemblt ppelimam no yMmoa4aHuUIo

MpuopuTeT HasHa4YaeMbl ppelrimam Mo YMOUYAHUIO B COOTBETCTBMM CO
cTaHgapTom 802.1p. Mog npuopuTeT BbiaenseTca 3-x butosoe none PCP (Priority
code point) B 3aronoske IEEE 802.1q. CoBnaaaet ¢ Eth/nopt/QoS/DefPri

BKO - Background (camblii HU3KUKI NpUOpPUTET).

BE1 - Best Effort.

EE2 - Excellent Effort.

CA3 -Critical Applications.

VI4 - Video, <100ms lantecy and jitter.

VOS5 - Voice, <10ms lantecy and jitter.

IC6 - Internetwork Control.

NC7 - Network Control (camblii BbICOKUIA MPUOPUTET).

Mo ymonyaHuto: BKO (cameiii HU3Kuii npuopumem).

CnuncoK BAaHOB, KOTOpble ByayT BbIXOAMTb U3 NOpTa TErMMPOBaHHbIMMU.

Ecnv nopt B pexkume trunk, To Bxoaawme pperimbl LOMKHbI UMETb METKY U3 3TOMO
cnucka

Cnu1CcoK BNaHOB, KOTOpble 6yp,yT BbIXOAUTb U3 MNOPTa 6e3 Tera

CnuncoK BnaHoB, KOTopble ByayT BbIXOAMTb U3 NopTa 6e3 usmeHeHna MeTKK (B ToM
COCTOAHMM, B KOTOPOM OHW BOLL/W B APYroi NopT)

Cnuncok aBTomaTmMyeckun gobasneHHbix VLAN'OB onepaLMoHHOM CUCTEMOM, OHU
b6yayT paboTaTb B pexnme COOTBETCTBYIOLLEM NapameTpy "Role":

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

access - Untagged

Hanpumep, naeHtnduratop VLAN, ykasaHHbIV B napametpe DefVlan, 6yaet
MPUCYTCTBOBATb B 3TOM CMMUCKE.

Pexxum paboTbl nopTa.

multi - wuHTepdeic nponyckaeT Bce Kagpbl; PeXMm No  yMOJYaHuIO,
NCMO/Ib3yEMbII, €CIN ABHO He yKas3aH Apyrov pexkum. MosuTrKa ncnosib3oBaHUsA
WHTepdencoB  onpedensetcd  BHEWHMM  0boOpyAoOBaHMEM,  Hampumep,

MapLpyTU3aTopamm 3-ro YPOBHA, CBA3bIBAOLW MU MYZIbTUNNEKCOPbI;

access - nHTepdenc nNPMHUMaeT TOIbKO He TerMpoBaHHble Kagpbl U TErMpyeT mx
meTkoi DefVLAN/DefVLANPYi.
3TOT PeXXUM MCNOb3YeTca ANA nepeaayn Nosib30BaTeNbCKUX AaHHbIX.

trunk - nHTepdelic NPoONyCcKaeT TONbKO TerMpoBaHHblE Kagpbl M3 cnvcKka Tagged.
3TOT pexum  ucnosb3lyeTca ANs  CBA3M € APYIMM  MYJ/IbTUIMIEKCOPOM
HEenocpeacTBEHHO;
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QinQCustomer - KNMEHTCKUIA NopT, Gpembl Ha BXOAe BCerga TermpytoTca BTOPbIM
Terom (ecnu 6e3 Tera, To nepsbiM); 802.1Q OTKAHOYEH.

QinQProvider - nopT, Ha BXOAEe KOTOPOrO MPUHMMAIOTCA TONbKO Gpenmbl C
ProviderTag, KOTOpble KOMMYTUPYIOTCA B COOTBETCTBUM C Tabaumuel vlian’os.

Mo ymonyaHuio — multi.

3aronosok 802.1Q ana ¢peiimos B pexkume QinQ.

QinQTag
Mo ymonyanumio 8100.
Pexum npuHyamTenbHol 3ameHbl meTkn VLAN(802.1q) Ha BxoaAwmMx dpeimax, Ha
DefVLAN.
ForceVLANId
No - BbIKAIOYEH (MO YMONYaHUIO).
Yes - BkntoyeH.
RemoveVLANS Cnncok VLAN'oB KoTopble Hago UCKAUYNTL U3 cnuckos Tagged/Untagged/Member

(kpome Auto).

3.2.3.16 MyukT /Eth/nopt/PIRL
OTOT NYHKT NPUCYTCTBYET HE Ha BCEX annapaTHbIX BEPCUAX MYNbTUMJIEKCOPOB.
PIRL - Port Ingress Rate Limiting - orpaHMyeHne NponycKHOM cnocobHOCTU NopTa ANA BXOAAWErO

TpaduKa. [aHHbIN MYHKT MEHIO CAYKUT ANA MPOCMOTPA TEKYLLMX NPaBUA OTPaHUYEHMA BXO4ALLLEro TpaduKa
Ans BblbpaHHoro Ethernet nHtepdelica n Bbibopa Npasuaa 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 MyukT /Eth/nopt/PIRL/HOMep npaBuna

[aHHbIA MYHKT MEHIO CAYXKWUT ONA KOHOUIYPUMPOBAHMA MNpaBuaa OrpaHUYeHMA BXOAALLErO

TpaduKa.

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

| Rule 0

| Enabled No

| Rate 0

| Type

| Class Low0O,Midl,Norm2,High3

| Counting L2

| FactRate 0

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

Auto Refresh: disabled

Rule Homep TeKkywero npasuna. Bcero goctynHo 5 npasun (0-4).
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BKkntoyeHne/oTKNtOUEeHUE TeKYLLEro NpasmAa.
Enabled No - BbIKNOYEHO (N0 YMONYaHUIO);

Yes - BKAtoyeHo.
Rate OrpaHuYeHne CKopoCTH 0 YKa3aHHOro 3HavyeHus, B KbuT/c.

Tun TpaduKa, NnonagaroLwero NoL orpaHUYeHUe.
UnkUcast - Hen3BecTHbIN unicast Tpaduk
UnkMecast - HenssecTHbIM multicast Tpadumk
Bcast - broadcast Tpadpuk
Mcast - multicast Tpaduk
Ucast - unicast Tpadumk

Type
Mgmt - Managment (RSTP,LLDP, etc)
ARP - arp-TpaduK
TCPD - TCP Data
TCPCtl - TCP Control (TCP-SYN,TCP-FIN)
UDP - udp-tpaduk
NonTCPUdp - He TCP- 1 He UDP-Tpaduk

Mpuoputet TpaduKa, KOTOPbIN HEOHXOAMMO OrPaHNYNBATD.
LowO - npnopwurtet 0;
Mid1 - npnopwutet 1;
Class Norm2 - npuoputert 2;
High3 - npuopwurter 3;
OrWithType - yuntuBath elle 1 TMn TpaduKa.

Mo ymonyaHuio: Low0,Mid1,Norm2,High3.

Cnocob pacyeTta orpaHUYeHUA CKOPOCTH.
frames - nepecuet B ppeinmsl,

L1 - Bcero 6aiT Ha ypoBHe 1 moaenu OSI [Mpeambyna(86aiit)..¢peiim..CRC32+IFG

Counting (126ai7)]
L2 - Bcero 6aiT Ha ypoBHe 2 mogenn OSI (Frame DA..CRC32) (no ymonyaHuio)

L3 - Bcero 6aiiT Ha ypoBHe 3 mogenu OSI (Frame DA..CRC32)-18-4(ecnv TermpoBaHHbIi).
FactRate OrpaHunYeHHasa ckopocTb nocae nepecyeta (Counting).

O6uian cyTb TakoBa:

Ectb N npaBuA, Karkaoe U3 KOTOPbIX - OTPAaHUYEHME CKOPOCTH.
Bce ¢pelimbl, KoTopble YZAOBAETBOPAKOT 3TOMY MNpaBuay (Mo TuNy wauW npuoputeTy), MNonagaloT B
orpaHuunTens, u aMbo nponyckatoTca, AMbo oTbpacbiBatoTCa (€CAN orpaHNUYeHMe UcHepnaHo).
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Mpumep:

MycTb y Hac ecTb 2 NpaBuaa Ha NOPTY:

1. TCPData unwu 311 npuoputeT. 10MBit/s

2. UDP nau 2 npuoputet. 40MBit/s

Becb Tpaduk, KOTOpbI Nonagaet nog npasuao npuoputet 3 nam TCP gaHHble byaeTt orpaHuyeH 10M6uT/c.
Becb Tpaduk, KOTopbI Nonagaet nog npasuao npuoputet 2 nam UDP aaHHble 6yaeT orpaHnyeH 40Méut/c.

3.2.4 yHKT /System

[aHHbIA NYHKT MeHI0 No3BOAAET BblbpaTb ANA MPOCMOTPaA U KOHPUIYPUPOBAHMA CUCTEMHbIE
napameTpbl U NPOTOKObI.

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

| EthMirror
global
HTTP

LLDP

RSTP

SNMP
syslog
telnet
time

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

Auto Refresh: disabled

3.2.4.1 NyHKT /System/LLDP/Entries

B AaHHOM nNyHKTe MeHt oTobpaykaeTca Tabnvua ¢ napameTpamu COCEeAHMX YCTPOMCTB,
nony4yeHHbIMK Yepes LLDP. N3 Tabanupl MOXKHO yBUAETb Kakoe ycTpoicTeo (ero IP u MAC agpeca) u Kakum
MMEHHO MOPTOM MOAKNOYEHO K TEKYLLEMY YCTPOMCTBY.

/System/LLDP/Entries LPOS ESC+h - Help
| .. Port Chassis RPort ManAddr

[>1 0 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
| ..

| >Port 0

| Active true

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

| RemotePortID SFPO

| SysName ToPGate (LPOS)

| SysDesc LPOS 1.0.9.4SR33 (08.06.2016) [1l66l ,11177D][631.100]: Eth.2
E1.1

| ManAddr 192.168.0.201

| RecvTime 03.08.16 15:22:18

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

L0OG:03.08.16 14:29:21.841 : [SID=12] Control session started by admin from 192
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Port TeKywmii nopT.
Active AKTUBHOCTb.
ChassisID MAC-agpec NoAgKNOYEHHOTo K AaHHOMY NMOpPTY YCTPOMCTBA.
RemotePortID MopT yCTPOMCTBA, KOTOPbIM OHO MOAK/AOYEHO K AaHHOMY NOPTY.
SysName CUcTeMHOEe MMSA BCTPEYHOrO YCTPOICTBa.
SysDesc OnucaHuMe BCTPEYHOTO YCTPOMCTBA.
ManAddr IP agpec BCTpeYyHoro ycTpoiicTaa.
RecvTime Bpemsa npnema LLDP coobiieHuii.
3.2.4.3 MNyHKT /System/LLDP/Interfaces/nopr
JaHHbIM NYHKT no3BosiAeT HacTpouTb LLDP napameTpbl 415 OTAENbHOIO NopTa.
/System/LLDP/Interfaces/0 LPOS Advanced ESC+h - Help
}>Aamin 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

Pexkum paboTbl npoToKoONa.

tx - nepepasatb LLDP nHpopmauuto.

rx - npuHumatb LLDP nHpopmaumio.

txAndRx - nepepgaBaTb U NPUHUMaTbL LLDP nHpopmaumio (Mo ymoiyaHuio).
Disabled - BbikntoyeH.

TLV (oT type-length-value) — 6uHapHasa KOHCTPYKLMA U3 Tpex nonen (Tun, oanHa,
3HayeHwue), rae nepsble ABa UMEOT GUKCUPOBAHHBIN Pa3mep 1 3a4at0T pasmep

ANA TPpeTbero, YTo NO3BOJIAET /IETKO KOAMpOBaTb/AeKOﬂ,MpOBaTb mo6y|0
nocseaoBaTe/ZIbHOCTb AaHHbIX MNOoJsie-3Ha4YeHue.

All - Bca LLDP nHdopmauus (no ymondaHuto).
portDesrc - onvcaHue nopra.

sysName - nma ycTpoicTea.

sysDesc - onvcaHue yCTpoMncTBa.

sysCap - BO3MOXXHOCTM YCTPOMCTBA.

3.2.4.4 NyHKT /System/LLDP/config

JaHHbIM NYHKT N03BO/IAET HAaCTPaMBaTb NapameTpbl NpoTokona LLDP.
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/System/LLDP/config LPOS Advanced ESC+h - Help
[ >..

| Enabled Yes

| TXInterval 30

| TXHoldMultiplier 4

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

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

BkntoyeHne npotokona LLDP npousBoauTtca Aas BCEro YCTPOMCTBA, a He A/A KaKaoro nopra
OTAEeNbHO, N0 YMONYAHUIO OH BKJ/IHOYEH.
BkntoueHne/oTkAoueHWe npotokona LLDP.
Enabled Yes - BKNoYEH (MO ymonyaHuio);

NoO - OTK/IHO4EH.

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

Mo ymonyaHuto: 30 cek.

MHoOXuUTenNb, Ha KOTopbI YMHOXKaeTca TXInterval pns nonyyeHusa TTL.

TTL - Bpemsa B Te4eHUe KOToporo coceq, byaeT xpaHuTb MHPopmaumto o6
yCcTponcTBe.

TXHoldMultiplier
[wnana3oH 3HayeHu ot 2 go 10.
Mo ymonyaHuto 3HayeHue 4, COOTBETCTBEHHO, COCEAHME YCTPOMCTBA by ayT
XPaHUTb MHPOPMaLMio B TeweHue 120 cek.
3.2.4.5 MyHKT /System/RSTP/Interfaces/nopt

B [aHHOW BK/AaZKe MEHK MOMKHO HacTpauBaTb napameTpbl RSTP ana sbibpaHHoro 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

| rxBPDU 0

| rxConfig 0

| rxTCN 0

| Uptime 0 days, 0 hours, 25 min, 39 sec

| PortlID 8001

| BridgeID 8000-54a54b7c1917

| RootID 8000-54a54b7c1917

| DesignatedCost 0

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

Auto Refresh: disabled
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3TOT NapameTp NO3BO/IAET 3a/aTb NPUOPUTET NOPTa. M3MeHAA 3HauYeHue, Bbl
M3MeHsAeTe LWaHC 3TOro nopTa cTaTh Root Port - KopHeBbIM NOPTOM. MeHbluee
Priority 3HayYeHMe yBeNNUMBAET LUaHC.

Mo ymonyaHuto - 128. iInanasoH 3HaveHui: ot 0 go 240.
BkatoueHne/BbikaoYeHe pexuma edge port — KpaliHMIA MOPT; €C/n BK/KOYEH, TO

NnepeBoAUTCA B PEXKUM Nepeaadn npu NoAKAIYEHUN BHELLHeN ceTn, bes
Edge 334EPKKMU.
Yes - BKkAoYeH (N0 ymon4aHuio).
No - BbIKNOYEH.
3agaeT CTOMMOCTb COeAUHEHMS, YEM MEHbLLE CTOMMOCTb COeAUHEHUS — TEM Bbllle
NPUOPUTET NOPTA, 3HAYEHNE MO YMONYAHWUIO 3aBUCUT OT CKOPOCTU COeAMHEHUA:
10M6wuT/c: Cost=2 000 000
AdminCost 100M6uT/c: Cost=200 000
1réut/c: Cost=20 000

Mo3ToMy AaHHbIN NapaMeTp No ymonyaHuio - 0.

BKkntoyeHue/BblKIt0YEHNE cOeAMHEHMA TUNA TOYKA-TOYKa.
Yes - BbIK/IOYEH.

P2P
NoO - BbIK/IIOYEH.

Auto - aBTOMaTU4YeCcKoe onpegeneHne (Mo ymoayaHuio).

BktoyeHune/BbiknoYeHMe GyHKUMKM Root Guard.

DYHKLMA 3aLMTHI KOPHA 0BecneunBaeT BO3MOXKHOCTb 3aaTb PacnoNOKeHMe
KOPHeBOro MocTa B ceTu. 3To obecrneymsaeT yBepeHHOCTb B TOM, YTO MOPT, Ha
KOTOPOM aKTUBM3UpPOBaHa GYHKLMA 3aLLMUTbl KOPHA, ABAAETCA HasHAYeHHbIM.

RootGuard DYHKLMIO 3aLLMTbI KOPHA HEOBXOAMMO BKIOUMTb Ha BCEX NOPTaX, KOTOpbIe He
JOMKHbI CTaTb KOPHEBbIMM.

Yes - BbIkNtoyeH.
No - BbiK/IOYEH (N0 YMONYaHUIO).
CTOMMOCTb COeAMHEHUSA, YEM MEHbLLIE CTOMMOCTb COEAUHEHMUS — TEM BbilLe
NPUOPUTET NOPTA, 3HAYEHME MO YMONYAHMIO 3aBUCUT OT CKOPOCTU COEANHEHWA:
10M6wuTt/c: Cost=2 000 000

PathCost 100M6u/c: Cost=200 000
1réwmt/c: Cost=20 000

HacTpanBaTb CTOMMOCTb COEANHEHUA MOXKHO, MeHAA NnapameTp AdminCost.

Ponb nopra.

NonSTP - pe3epBMPOBAHME BbIKKOYEHO Ha NOPTY;
Role Root - KopHeBOW, y4acTBYeT B NepPeCbIIKe AaHHbIX;

Designated - Ha3Ha4yeHHbIN, TOXKe paboTaerT;

Alternative - LONONHUTENbHbIN, HE Y4aCTBYET B NMePECbI/IKE AaHHbIX, PE3EPBHbIN
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KOpHEeBOW;

Backup - pe3epBHbI, TOXKE He Y4aCTBYEeT, pe3epBHbIA Ha3HAUYEHHbIN.

Cratyc paboTbl nopTa.

Discarding - otbpacbiBaHMe, NOPT C/YLIAET M HAYMHAET cam oTnpasaaTb BPDU,
KaZpbl C 4AHHbIMM HE OTMpaBAseT.

Learning - oby4yeHue: nopt caywaeT n otnpasaset BPDU, a Takke BHOCUT

State
n3meHeHua B Tabanuy MAC-aapecoB, HO AaHHble HE MepeHanpaBAsAeT.
Forwarding - nocbinaet/npuHmumaet BPDU, 1 ¢ AaHHbIMM OMEPUPYET, U y4acTBYET B
noAAeprKaHMM TabaunLbl mac-agpecoB. To ecTb 3To 06blYHOE coCTOAHNE paboyero
nopra.
Partner Ncnonb3ayemblit TN npoTtokona STP Ha Apyroi CTOpoHe.
rxBPDU Konunyectso npunHATbix BPDU nakeTos.
rxConfi Konunuectso npuHaTbix C-BPDU (Configuration BPDU). Bo Bpems paboTbl
9 YCTPOMCTBA aHOHCUPYIOT cebs M napameTpbl cBoMx nopTos Yepes C-BPDU.
Konunuecteo npuHaTeix TCN (Topology Change Notification) BPDU nakeTtoB. 3Tu
rxTCN NMaKeTbl OTNPABAATCA NPU OOHAPYKEHMUM YCTPONCTBOM U3MEHEHUA B TOMOIOTUM
ceTu.
Uptime Bpems paboTbl.
Tekywmii naeHTMdmKaTop nopta. CoctouT U3 npuoputeta (Priority) u MAC-agpeca
YCTPOMCTBA. Yem MeHbLUe 3HaYeHWNE, TEM BblilLEe NPUOPUTET.
PortID .
Mo>KHO HacTpamBaTb, MeHAA NapameTp Priority.
Yem meHbLie PortID, Tem 6o/iblue LWaHC Yy 3TOro nopTta CTaTb KOPHEBbLIM.
Tekywwmit naeHTndmKaTop ycrTpoictea. CoctonT U3 npuoputeta (BridgePriority),
BridaelD KOTOPbI HacTpanBaeT Bo BKAaaKe MeHto «3.2.4.6 /System/RSTP/global» n MAC-
g appeca ycrTpoictea. Yem meHbLue BridgelD, Tem 60/bLUe LWaHC yCTPOIACTBa
BbIMIPaTb BbIBOPbI KOPHEBOFO YCTPOMCTBA U CTaTb KOPHEM.
RootID NaoeHTUdMKaTop KOPHEBOrO YCTPOMCTBA.
DesignatedCost CTonmocTb coeanHEeHUA Ha3HAYeHHOoro nopTa.
. NpeHTMdMKaTOp Ha3Ha4YeHHOro NopPTa - NOPTA, KOTOPbLIA 0OCNYKMBAET AAHHbIN
DesignatedPort o ¢ P P P P ¥ s
CErMeHT CeTu.
3.2.4.6 NyHKT /System/RSTP/global
B faHHOM BKIagKe 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
| BridgelID 8000-54a54b7c1917
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Filter:

RootPort
RootCost

this device
0

<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

/System/global LPOS

BridgePriority

ForwardDelay

HelloTime

MaxAge

RootID

BridgelD
RootPort

RootCost

ITOT NapameTp NO3BOAET YCTaHOBUTb NPUOPUTET KOMMYTaTopa. MeHsa 3To
3HayeHue, Bbl MEHAETE LLIAHC KOMMYTATOpPa BbiMrpaTb Bbibopbl Root Bridge -
KOPHEBOIO YCTPOMCTBA. YMEHbLLEHME BeNNYMHbI YBENUYNBAET LIAHC.

Mo ymonyaHuio - 32768. inanasoH 3HavyeHui: ot 0 oo 61440 c warom 4096.

Bpems (B cekyHZax), KOTopoe NOPTbl KOMMYTATOPa NPOBOAAT B pexXumax Listening
n Learning.

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

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

NHTepBan (B cekyHaax) mexay nepeaadamm BPDU KommyTaTopom.

Mo ymonyaHuio - 2 cekyHabl. lnanasoH 3HayeHui: ot 1 go 10.

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

Bpems (B cekyHAax), KOTOpoe KOMMYTaTop XAET nepes, HayasioMm pekoHUrypaumm

ceTn. Ecnv oH He nony4yaet BPDU B TeyeHWe 3TOro BpEMEHM, OH NbITAETCA HayaTb
PEKOHOUTYpaLUIO.

Mo ymonyaHuio - 8 cekyHA,. Juana3oH 3Ha4yeHu: ot 6 o 40.
Max Age >= 2*(Hello Time + 1)
2*(Forward Delay - 1) >= Max Age

NoeHTUdMKaTop TEKYLLErO KOPHS.

this device - naHHOe ycTPOICTBO - KOPHEBOE.
NpeHTMdMKaTOp AaHHOIO YCTPOMCTBA
MopT BeAyLMIA K KOPHEBOMY YCTPOICTBY

CTOMMOCTb NyTU [0 KOPHEBOTO YCTPOMCTBA

3.2.4.7 NyHkKT /System/global

ﬂaHHMﬁ NYHKT NO3BOJIAET NPOCMOTPETb CUCTEMHbDbIE NAPaMETPbl MynbTUNNEKCOPA, 3a4aTb UIU
M3MEHUTb EMY UMA N MECTONONI0XKEHNE ON1A YNPOLWEHNA ero VILI,EHTI/I(I)I/IKaLI,I/IVI, BbIMOJ/IHUTb NEPE3arpys3Ky.

[>..

Uptime
Contact
Name
Location

Description

Advanced ESC+h - Help
11 days 0 hours 38 mins
LPOS

ToPGate

Hardware version 634.110

Modification

System ID

OldSystem ID

4FE1.2GE.2CSFP.DC48AC220
BOOWG3G6
634WG3G7

Software version LPOS 1.0.9.4SR34RC1 (29.06.2016) [1l674M ,11177D]

Onmuyeckue mynbmunneKkcopsi ToPGate 91




| LicenseValid
| Slave

| Update

| Vendor

Yes

NotReady
"NSC Communication Siberia Ltd.", Novosibirsk, Ordzhonikidze

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
Uptime Bpems, npowealiee nocie NOCAeAHErO BKAOYEHUA YCTPONCTBA.
Contact YcTaHaBAMBAET KOHTAKTHbIE AAHHbIE.
Name YcTaHaB/iMBaeT MMA YCTPOMNCTBaA.
Location YcTaHaBAIMBaET MECTONONO0XEHNE YCTPONCTBA.
Description OnucaHue ycTpoicTBa.

Hardware version
Modification
System ID
OldSystem ID

Software version

AnnapaTHas Bepcua yCTPOMCTBa.
TeKkywaa mogmduKaLma ycTpomCTBa.
CUcTeMHbIN MAeHTUDMKATOP.

CTapblit cucTeMHbIV MaeHTUdUKaTOP.
Bepcua nporpammHoro obecneyeHus.

[encTBUTENIbHOCTb INLLEH3UMN.
Yes — nviLeH3na AeNcTBUTEbHA.

No — n1ueH3na HepencTBUTeNbHA.

. . BHUMAHMUE!!!

LicenseValid
Ona nonHo paboTocnocobHOCTM YyCTpoOMCTBA ITOT NApPaMeTp AO0JIXKeH
NPUHMMATbL 3HayeHue - Yes. Ecnu yctaHoBunocb 3HayeHue No, 3TO O3HayaerT, YTo
NIMUEH3NA HA WCNo/b30BaHWE YCTPOMCTBA 3aKOHYMIAacb UM ee Heobxoaumo
npuobpectu. Mo OKOHYAHUIO NULEH3UM YCTPOMUCTBO paboTaeT HEKOPPEKTHO, a
MMEHHO, NpeKpalaeT nepegasaTtb NOToku E1.
3anyctutb npouecc obHoBaeHUA, ecan B Katanore /mnt/flash umeerca ¢ain c
NPOLUMBKOW.
NotReady - banna ana obHoBneHna 8 /mnt/flash HeT.
Ready - ectb dbarin ana obHosneHuA B /mnt/flash.

Update y daiin 4, /mnt/
Updating nn - uaet npouecc o6HOBAEHUS C MHAMKATOPOM Nporpecca B NPOLEHTaXx.
Complete - obHOBNeHWe 3aBeplleHO, HeobxoAMMO neperpy3uTb YCTPOWCTBO
KomaHaol reset. Mocne nepesarpysKku yCTPOCTBA, OHO ByAET 3arpy*eHo C HOBbIM
nporpammHbIM obecneyeHnem.

Contact Mpown3BoauTenb yCTPONCTBA.
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3.2.4.8 NyHKT /System/SNMP/auth

B AaHHOM NYHKTE MEHIO Bbl morKeTe YCTaHOBUTb MUMEHaA snMp community.

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

| ReadCommunity public

| WriteCommunity public

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

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

ReadCommunity Wcnonb3yetca gns ayTeHTUOUKALUM NPU YTEHMU (Mo ymondaHuio “public”);

WriteCommunity Wcnonb3yeTtcs ans ayTeHTUdUKauum npu 3anmcu (no ymondyanuto “public”);

3.2.4.9 NyHKT /System/SNMP/traps

B 4aHHOM NYHKTE MEHI0, MOXHO M3MEHATb HAaCTPOMKM OTNPaBKK yBedomaeHuin (SNMP-trap'os)
C ycTpolicTBa(areHTa) — MeHeaKepy.

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

| ServerIP 0.0.0.0

| Community public

| Version v2c

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

ServerlP Appec cepBepa, Ha KOTOPbIN OTNPABAATL COOBLLEHUA.
Community 0O6was cTpoKa (Napo/ib) B CO0bLLIEHUN.

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

3.2.4.10 MyHKT /System/SNMP/users/nonb3osarenb

B 4aHHOM NyHKTE MeH0 Bbl MOXKeTe HACTPOUTb NapameTpbl N0Ab30BaTeNA SNMP.

/System/SNMP/users/0 LPOS Advanced ESC+h - Help
[>..

| UserName

| Enabled No

| WRights

‘ AuthKey Kk kK kK kK

‘ PerKey Xk Kk Kk Kk Kk kK

| MinSecLevel noAuthNoPriv

| Secret

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

L0OG:03.08.16 15:54:43.524 : [SID=12] Control session started by admin from 192
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UserName Mma nonb3oBatens.

BKkntoyeHus/oTkA0YEHWE NoIb30BaTeN .
Enabled No - BbIKNtOYEH (MO YMONYaHUIO).

Yes - BKNOYEH.

MNpaBa Ha 3anuchb.
E1 - napameTpsbl E1;

Net - napameTtpbl Ethernet;

WRights

Mux - napameTpbl My/IbTUMNIEKCOPA;

OS - napameTpbl onepauyoHHON CUCTEMBI;

Mo ymon4aHMIO HM OAHO M3 3HAYEHWI1 HE YCTaHOB/IEHO.
AuthKey Maponb ana ayteHTUdMKaLmMm nonb3osatena. MMHMMYM 8 3HAKOB.
PrivKey Kntou wndposBaHusa. MMHMMYM 8 3HAKOB.

YpoBepb 6e30nacHoCTy.

noAuthNoPriv - napoaun nepenaroTcs B OTKPLITOM BUAE, KOHOUAEHUNANBHOCTb AaHHbIX
MinSecLevel OTCYTCTBYET (N0 yMon4aHMio);

authNoPriv - ayteHTUGUKaumMA 6e3 KOHOMAEHUNANbHOCTH;

authPriv - ayTeHTUGUKaLMA U WNPPOBAHNE, MAKCUMA/bHbIA YPOBEHb 3aLUMLLEHHOCTHU.
Secret 3awndpoBaHHan Nocies0BaTeIbHOCTb KAKOYEN.

3.2.4.11 MyHKT /System/SNMP/v1
B AaHHOM NyHKTE MEHIO Bbl MOXeTe BKAOUNTL/OTKNOUMTb NPOTOKON snmp vi.
/System/SNMP/v1l LPOS Advanced ESC+h - Help

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

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

BkatouveHune/BbikaoYeHe snmp V.
Enabled Yes - BKaoueH (No ymonyaHuio).

NoO - BbIK/IHOYEH.

3.2.4.12 MyHKT /System/SNMP/v2c
B AaHHOM NMYHKTE MEHI0 Bbl MOXeTe BKNHOUNT/OTKIOUMTL MPOTOKOA ShMp V2C.

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

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
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BKkatoyeHne/BbikAOYEHWE SNMp V2C.
Enabled Yes - BkntoueH,

No — BbIK/IOYEH (MO YMONYaHMIo).

3.2.4.13 MyHKT /System/SNMP/v3

B AaHHOM NyHKTE MeH0 Bbl MOXeTe BKAOUNTL/OTKAOYMTb NPOTOKOA Snmp V3.

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

| Enabled No

| EnginelID 0000A7AEQ000000000000000

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

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

BKAtoYeHne/BbIKAOYEHNE sSnmp V3.
Enabled Yes - BKNtoyeH,

No — BbIK/tOYEH (N0 YMOYaHMIO).
EnginedID YHuKanbHbI MAEHTUOUKATOP YCTPOMCTBA.

3.2.4.14 MyHKT /System/SNMP/stat

MYyHKT MEHI0 ANs OTPAXKEHUA CTaTUCTUKKM paboTbl NnpoTokosa SNMP (cueTtumku 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

| InASNParseErrs 0 | NotInTimeWindows 0

| SilentDrops 0 | UnknownUserNames 0

| ProxyDrops 0 | UnknownEngineIDs 0

| OutPkts 4672 | WrongDigests 0

| InTooBigs 0 | DecryptionErrors 0

| InNoSuchNames 0

| InBadValues 0

| InReadOnlys 0

| InGenErrs 0

| InTotalRegVars 4343

| InTotalSetVars 0

| InGetRequests 4672

| InGetNexts 0

| InSetRequests 0

Filter: <Press any letter key to start filtering items>
L0OG:03.08.16 15:54:43.524 : [SID=12] Control session started by admin from 192
InPkts KonnyectBo NpUHATbLIX MaKeToB

InBadVersions KonnyecTBo NpuHATLIX NAKETOB C HEMNOAAEPKNUBAEMOM BeEpCUe

InBadCommNames KonnyecTBo NpuHATLIX NAKeTOB C HEBEPHOM obLelt cTpokom (gna vl, v2c)
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Konunyectso NMPUHATbBIX MaKeTOB C 3alMpPOCOM Ha AdHHble, HE pa3peLlleHHbIX ANA

InBadCommUses o o
yKa3aHHOM 0bLein CTpoKu
InASNParseErrs Konunuyecteo ASN.1 nnum BER owmnboK npu gekoanmpoBaHUM NOyYEHHbIX
coobueHui
KonnyectBo oT6pOLLEHHbIX MAKETOB C OTBETAMM Ha 3anpochbl NO NPUYMHE
SilentDrops NPeBbIEHNA MAaKCMMa/IbHOrO pa3mepa Noly4MBLLErocs OTBETA C MYCTbIMMU
CBA3aHHbIMWU NepeMeHHbIMU
ProxyDrops KonnuecTBo oTHpOLLIEHHbIX NAKETOB C OTBETAMM MO NPUYMHE TaliM-ayTa Npu
nepegaye coobLEeHMNN NPOKCU-areHTy
OutPkts KonunyectBo nepenaHHbIX NaKeTOB
InTooBigs KonnuyecTBo NpuHATLIX NAKeToB co 3HavyeHMeMm "tooBig" (canwKkom 6onbluoit) B
none error-status
InNoSuchNames KonnyectBo NpuUHATLIX NAKeToB co 3HavyeHMem "noSuchName" (HeT Takoro
MMEHM) B nose error-status
inBadValues KonunuyecTBo NpuHATLIX NaKeToB co 3HayeHMem "badValue" (nnoxoe 3HayeHue) B
nose error-status
InReadOnlvs KonnyectBo NpuHATLIX NAKeTOB co 3HayeHMeM "readOnly" (TonbKo Ans YTeHUs) B
4 nose error-status
InGenErrs KonnyecTBo NpMHATLIX NaKeTOB CO 3Ha4YeHMem "genErr" B none error-status
InTotalReaVars KonnuecTso ycnelHo 3anpolueHHbix MIB-06beKTOB B pe3yibTate 3anpocos Get-
9 Request n Get-Next
InTotalSetVars KonnuecTBo ycnewHo n3MeHeHHbIX 3HaveHnin MIB-06beKTOB B pesyibTaTe
3anpocos Set-Request
InGetReauests KonnuecTBo NpuHATLIX M 06paboTaHHbIX 3anpocoB Get-Request (3anpocos gns
9 NoJlyYeHMA 3HAYEHMA NEPEMEHHOM MU CNUCKA NepeMeHHbIX)
InGetNexts KonnuectBo npuHATLIX M 06paboTaHHbIX 3anpocos Get-Next (3anpocos ana
0OHapyKeHWa LOCTYMNHbIX NeEPEMEHHbIX U UX 3HAYEHWI)
0/IMYeCcTBO NPUHATbIX M 06paboTaHHbIX 3anpocoB Set-Request (3anpockl Ha
InSetRequests K 6pad Set-R t
N3MeHeHWe NepeMeHHON UM CMMCKa NepeMeHHbIX)
InGetResponses KonunyecTtBo oTnpasneHHbIx oTBeToB Get-Response (otBeThl gna GetRequest,
SetRequest, GetNextRequest, GetBulkRequest 1 InformRequest)
0/IMYECTBO NPUHATBIX U 06paboTaHHbIX yBeEAOMAEHUI Trap (aCMHXPOHHOE
InTraps K 6pad T
yBEeLOM/IEHWE OT areHTa - MeHeaKepy)
OutGetResponses KonnyecTBo oTnpaBaeHHbIX OTBETOB
OutTraps KonunyectBo oTnpasaeHHbIx Trap-yBeAoMAEHWUM
UnsuppSecLevels Konunuectso oTOPOLLEHHbIX 3aNPOCOB MO MNPUYNHE HENOAAEPKMBAEMOTO YPOBHA
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b6es3onacHocTn

Konunyectso 0T6p0LLIeHHbIX 3anpocCcoB Mo NpuynHe BbiXxoaa 3a npeaesibl
BPEMEHHOIo OKHa

NotInTimeWindows

Konunyectso OT6pOLLIeHHbIX 3anpocoB No NnpnuynHe Hen3BeCTHOro MMeHu
nonb30BaTeNA

UnknownUserNames

UnknownEnginelDs KonnuyectBo oT6pOLLEHHbIX 3aNPOCOB MO NpUYMHe HenssecTHoro EnginelD

KonmuyecTBo oTH6pOLLEHHbIX 3aMPOCOB MO NPUYNHE OTCYTCTBUA OXKUAAEMbIX

WrongDigests o
YMNCNOBbIX 3HAYEeHUNN

KosimyectBo oT6POLLEHHbIX 3aMPOCOB MO MPUYNHE HEBO3MOMKHOCTU

DecryptionErrors
yp pacwndpoBKU

3.2.4.15 MyHkT /System/syslog

B 4aHHOM NMyHKTe MeHI0 Bbl MOXKeTe HacTpPoUTbL NapameTpbl NPoToKoAa syslog.

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

| Enabled Yes

| ServerIP 192.168.0.131

| Facility kernel

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

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

Bk/toueHne/BbiknoHeHMe NpoTokona syslog.
Enabled Yes - BKAlOYEH,

No — BbIK/IIOYEH (MO YMOAYaHWMIO).

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

Tun 3anpoca. MoKeT NpuHUMaTb 3HadeHus: kernel (no ymonyaHuto), user, mail,

Facility local0, locall, local2, local3, local4, local5, local6, local7.

3.2.4.16 MyHKT /System/telnet

B fL@HHOM NyHKTe MeHo Bbl MOKeTe HacTpouTb NapameTpbl NpoToKona telnet.

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

| Enabled Yes

| Timeout 15

| MaxSessions 3

| ActiveSessions 1

| DefaultShell Menu

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

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

Timeout

MaxSessions

ActiveSessions

DefaultShell

3.24.17

B paHHOM

BkntoueHune/BbikNOUYEHME NpoToKoa telnet.

Yes - BKAoYeH (N0 ymo4aHuio),

No - BbIKNIOYEH.

Bpemsa oXnpgaHus B MMHyTax. 9TO BPeEMS, Yepes3 KoTopoe byaeT nponsseaeH
pa3pbIB coeaMHEHUA NOo NpoToKoAy telnet npn 6e3pecTBMN noJsib3oBaTens.

Mo ymonyaHuto - 15 muHym.

MakcmmanbHoe Konnyectso telnet-cecui.
MoxeT npuHumatb 3HadYeHnAa ot 1 go 10.

Mo ymonyanuio - 3.
lNoKa3blBaeT KOIMYECTBO YCTAHOBAEHHbIX telnet-ceccui.

060/104Ka ynpas/iEHNA YCTPOMCTBOM MO YMOHYAHUIO.
Menu - meHI0 (N0 YyMONYaHuo),

Consol - KoMaHAHbIN PEXUM.

MyHKT /System/time

NYHKTe MeHlo Bbl MmoXeTe HaAcTpouTb [AaTy, BpemMAa WU e napameTpsbl

cnHxpoHmsaumm ¢ NTP cepsepom.

/System/time LPOS
\

| Time

| >Date

| TimeZone

| ServerIP

| SyncPeriod
| AutoSync

| ForceSync

| NextSync

Advanced ESC+h - Help

17:10:06.872

03.08.16

-

46.46.160.235

1

Disabled

sync time with NTP Server
24.7.2016

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

Configuration saved to: /mnt/flash/system.cfg

YcTtaHaBnnBaeT BpemMA Ha Mmy/ibTUNNEKCOpeE.

®opmat BBoga HH:MM:SS, rge HH —yacbl, MM — muHyTbI, SS — cekyHApl, BCe

Time
yuncaa AByx3HaudHble. Yacbl yKasbiBatoTcA B AnanasoHe ot 0 go 24. YkasaHue
CeKyHZA He 06s13aTesbHo.
YCTaHaBAMBAET ATy Ha My/bTUMJIEKCOPE.

Date ®opmat BBoZa DD.MM.YY B KauecTBe napameTpa, rae DD — geHb, MM — mecsay, YY
—rof, BCe YMcaa AByX3HauHble.

TimeZone YcTaHaB/AIMBAET YaCcoBOM NOAC HAa My/1bTUMNJIEKCOPE.
IP agpec cepBepa, C KOTOpbIM BYAET MPOUCXOAUTH aBTOMATUYECKas

ServerlP
CUHXPOHU3aLUA.
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SyncPeriod

AutoSync

ForceSync

NextSync

3.24.18

/System/EthMirror
[>..

| SrcIngress

| SrcEgress

| DstIngress

| DstEgress

Filter:

LOG:03.08.16 17:10:06.869

Meproa CUHXPOHM3ALUNN B AHAX.

Mo ymonyaHuto - 7 OHell.

BKkntoYeHne/BbIKAOYEHWE aBTOMaTMYecKaa CUHXPOHU3aLUA.
Enabled - BbikNtOYEH (MO YyMONYAHUIO),

Disabled - BbikntoueH.

CMHXpOHU3aLMA BpeMeHM ceryac. s CUHXPOHM3aLUMM HeobXoAMMO HaXKaTb
«Enter» pna oTKPLITUA NapamMeTpa, 3aTeM eLLe pas - ANA CUHXPOHU3ALUN.

Bpems cneayroLieit CUHXPOHU3aLUMn

MyHKT /System/EthMirror

LPOS Advanced ESC+h - Help

No
No

<Press any letter key to start filtering items>

[SID=12] Configuration saved by user admin

Srcingress

SrcEgress

Dstingress

DstEgress

3.2.4.19

/System/HTTP LPOS
[>..

| Status

| Enabled

| Port

Filter:

LOG:03.08.16 17:10:06.869

MopTbl, C KOTOPbIX 6YAYT KONMPOBATLCA BCe BXoAALLME Gpelimbl, U OTNPABAATHCA B
Dstlngress nopr.

MopTbl, C KOTOPbIX 6YAYT KONMPOBATLCA BCE UCXoAALME GPerMbl, U OTNPABAATLCA
B DstEgress noprt.

MopT, B KOTOPbIV ByayT KONMpPOBaTbCA BXogalme dpelimbl U3 Srcingress NopTos..

MopT, B KOTOPbIV ByAyT KoNMpoBaTbCA BXogalme dperimbl 3 SrcEgress noptos.

MyHKT /System/HTTP
Advanced ESC+h - Help
Working

Yes
80

<Press any letter key to start filtering items>

[SID=12] Configuration saved by user admin

Status

Enabled

Tekywee coctoAaHmne HTTP cepsepa.

BK/loYEHME N OTKNIOUYEHME CepBepa
Yes — Bk/tOYEH (MO YMONYAHMIO).

NoO - BbIK/IHOYEH.
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Port TCP nopt ana HTTP cepsepa.

3.2.4.20 MyHKT /System/AUX

B [aHHOM nNyHKTE MEHI0, HacTpauBaloTca MapameTpbl nopta AUX, ans  ynpasneHus
MOAKMIOYEHHbIMM K HEMYy YCTPOMCTBamMM. ITOT MYHKT MPUCYTCTBYET He Ha BCeX annapaTHbIX Bepcuax
MY/bTUMNEKCOPOB.

HasHauyeHue BbiBoAOB pa3bema DB-9 untepdeiica RS-232

AUX PORT TxD 2
RS-232
RxD 3
D GND s
/System/AUX LPOS Advanced ESC+h - Help
[>..
| TCPPort 4000
| BaudRate 115200
| Parity None
| Log Disabled

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

Auto Refresh: disabled

TCPPort Homep TCP-nopTa nogkntoyeHumA.

BaudRate ButoBan ckopocTb paboTbl nopTa.

KOHTpOANb YeTHOCTH.

None - HET KOHTPOIA (N0 YMONYaHUIO);

Parity

Odd — BkNtOYEHME KOHTPOA Ha HEYETHOCTb;

Even - BKNtOYEHME KOHTPO/IA Ha YETHOCTb;

BktouyeHne/oTKAoUeHWe 3anmcK B haiin KypHana npu NoAKAIUYEHUN.
Log Disabled - oTkNtO4EHO (MO YMONYAHWMIO);

Enabled - BkntoueHo.

3.2.5 yHKT/IP

[aHHbIV NYHKT MEeHI0 NO3BOJIAET HAaCTPOoUTb NpoTokon IGMP, HacTpouTb IP-agpec, MacKy 1 Wnto3
MO YMOJIMaHUIO, CMUCOK AOBEPEHHbIX Y3/10B, NPOCMOTPETb CTAaTUCTUKY OLUMBOK.

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

| current-config

| hosts

| IGMP

| stat

| stored-config

Filter: <Press any letter key to start filtering items>
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LOG:03.08.16 17:10:06.869 : [SID=12] Configuration saved by user admin

/IP/IGMP/config LPOS Advanced ESC+h - Help
[>.. | MemberTime 255
| Mode Disabled

| Ports

| FastLeave

| Priority VIi4

| DebugLevel 0

| —-MVR--

| MVRVlan 0

| MVRUpstream

| MVRDownstream

| ——-Querier—--—

| StartupQI 30

| 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

3.2.5.1 NyHkT /IP/IGMP/config

B 4aHHOM NyHKTe MeH0 Bbl MOXKETe HacTpouTb paboTy npoTokona IGMP.

Mode

Ports

FastLeave

Priority

Pexxum paboTbl npoToKoAa.
Disabled - 3anpewaet IGMP snooping (no ymonyanuio);

Snooping - pa3spelwwaet IGMP snooping. B atom pexxkume IGMP-3anpockl byayT
yXoauTb B nonb3oBatenbckom VLAN'e

MVR - pexxnm, Npm KOTOPOM MOXKHO ycTaHasimeaTb VLAN ID 802.1p 4na NnOTOKOB
multicast. B atom pexume B IGMP-3anpocax VLAN 6yaeT noameHATbCA Ha
MVRVlan.

Cnu1coK NopToB, Ha KOTOPbIX BKAOYEH NpoToKon IGMP.
Cnuck NopToB, AN1A KOTOPbIX HYXKHO MCNo/b30BaThb fast leave pexum.

MpuoputeT, ¢ KoTopbim MAC agpeca byayT f06aBneHbl B TabanLy KOMMYTaLUN.

Moa, npuoputeT Bbiaenserca 3-x butoBoe none PCP (Priority code point) B
3aronoske IEEE 802.1q.

BKO - Background (cambliii HU3KUKI NpUOPUTET).
BE1 - Best Effort.

EE2 - Excellent Effort.

CA3 -Critical Applications.

VI4 - Video, <100ms lantecy and jitter.

VO5 - Voice, <10ms lantecy and jitter.

1C6 - Internetwork Control.
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NC7 - Network Control (camblit BbICOKWIA NPUOPUTET).

Mo ymonyanuto: Vi4.

YpoBeHb KomyecTBa BbiBoga debug-coobuieHnin B syslog.

MoKeT npMHUMaTb 3HayeHusa oT 0 4o 5. Yem 6osblue ypoBeHb, TeM 6oblue

Debuglevel o

debug-coobueHunin BbIBOAUTCA.

Mo ymonyanwuio 0.

YcraHasamsaet VLAN ID 802.1q ana noTokoB multicast (MVR pexkum), meTka
3ajaeTcA KaKk gecatnyHoe vuncao ot 0 go 4095.

MVRVlian
0 — oTCyTCTBUE METKM.

Mo ymonyanwuio 0.
CnncoK Nosnb30BaTe/IbCKMX MOPTOB, KOTOPbIE A0/XKHbI OTAABATb MY/IbTUKACT-

MVRUpstream PTOB, prie 4 A ¥
BeLlaHMe KOHEYHOMY MOJIb30BaTeN!o;

MVRDownstream Cnu1coK NopTOB, NPUHUMAIOLLMX MYJIbTUKACT-BELLLAHWE OT CEPBEPA (MCTOUYHMKMN);
NHTepBan, Yepes KoTopbil byaeT oTnpasaeH nepsblii igmp 3anpoc. Mo ymoa4aHuto
3TOT MHTEpPBa/ KOPOYe, YeM MHTEPBAJT MEeXKAY OTNPABKOM igmp 3anpocoB, YTO
No3BO/IAET YCTAaHOBUTb COCTOSIHME FPYMMbl KaK MOXHO ObicTpee.

StartupQl y Py P
[nana3oH npMHUMaeMbIx 3Ha4YeHUn oT 1 go 255 ceKyHA.

Mo ymonyaHuto 3HavyeHne 30 cekyHA,.
KonunyectBo igmp 3anpocoB oTnpaBAeHHbIX NPy 3anycke. OTNPaBAAOTCA OHU
yepes UHTepBan 3anycka (StartupQl).

StartupQC o
Jvnana3oH npuHMmaembIx 3Ha4eHui ot 1 go 10 3anpocos.

Mo ymonyaHuio 2 3anpoca.
KonnyectBo NoBTOPHOM OTNPaBKM NAKETOB, B C/Iy4ae UX NOTEPU B CETHU.

Robustness [unana3oH 3HayeHun ot 1 go 7 pas.

Mo ymonyaHuto 2 pasa.
KonnyecTBo cekyHA, KOTOPOE TeKyllee YCTPOMCTBO A0/KHO K AATb Nocae Toro, Kak
npeablayLLnin onpawnBatoLLmi (querier) MpeKkpaTua onpaLwnBaTh, MPeXae Yem

. CTaTb OMpPALLMBAIOLLMM.

QTimeout P W
[dunana3oH 3HaYeHnn oT 1 go 255 cekyHA.
Mo ymonyaHuto 255 cekyHA.
Bpems oTKAMKA Ha igmp 3anpoc. 3HaueHne JOMKHO ObiTb MEHbLUE, YeM MHTEPBAN
MeXAy 3anpocamm.

QRespTime o

P AnanasoH 3HayeHun oT 1 o 25 cekyHA.

Mo ymonyaHuto 10 cekyHA.
YacToTa oTnpaBKK igmp 3anpocoB. Yem 60bLLe 3HAUYEHME, TEM perke byayT

Qinterval OTMNPaBAATLCA 3aNPOChl.

[nana3oH 3HayeHun oT 1 ao 255 ceKkyHA.
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Mo ymonyaHuto 125 cekyHA.

MHTepBan, Yepes KOTOPbIN OTNPaBAATL OTBET HA igMp 3aNpoc Nocae NoayYyeHus
XOCTOM COObLLEHMA BbIXOAA OT MOC/eAHEr0 aKTMBHOIO X0CTa Ha ceTu. Ecam
HUKAKMX COOBLEHMI HEe NOYYEHO B TeYEHME MHTEPBaa, TO rpynna yaanaercs. Bol
MOXETe NUCNOo/b30BaTh AaHHOE 3HAYEeHWNe, YTO HACTPOUTb, Kak bbicTpo byaer
npekpalleHna nepegaya no ceTu.

LastQRI

[nana3oH 3HayeHun ot 1 go 25 cekyHA.

Mo ymonyanumio 1 cekyHaa.

KonnyectBo igmp 3anpocos, OTNPABAAEMbIX C MUHTEPBANOM OTBETA HA 3anNpocC
nocneaHero yneHa (LastQRI), B oTBET Ha COOBLLEHUA BbIXOAa OT NOC/AeAHEro

M3BECTHOIO aKTUBHOIO XOCTA B CETU.
LastQC

[dnana3oH 3HayeHu ot 1 oo 5 3anpocos.

Mo ymonyaHuto 2 3anpoca.

NHTepBan BpeMeHU, KOTOPbIN AO/IKEH NPOUTU, MPEXAE YeM igmpP PoyTep pPeLunT,

YTO HET HX OAHOTO YNEeHa B FPynne UanM UCTOYHUKA He CYLLLEeCTBYET B CETU.
MemberTime .

AnanasoH 3HayeHun oT 1 ao 255 cekyHa.

Mo ymonyaHuto 255 cekyHa.

3.2.5.2 MNyHkT /IP/IGMP/VLAN

Hactponku IGMP-TpaduKa B pasHbix VLAN-ax.
Cnucok VLAN-0B B 3TOM MEHIO 3aNO/IHAETCA aBTOMATMYeCKM, Npu obHapyKeHum Querier-a (MCTOYHMKA
multicast-Tpaduka).
/IP/IGMP/VLAN LPOS Advanced ESC+h - Help

[>.. Elected Port
| 100 0.0.0.0

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

Auto Refresh: disabled

HacTpoliku maplipyTM3aTopa, KOTOpbI OTBEeYaeT 3a 0TNpaBKy multicast TpadumKa B cermeHT (Querier-a)

/IP/IGMP/VLAN/100 LPOS Advanced ESC+h - Help
| >.

| MyVersion V2

| Querier Disabled

| Elected 0.0.0.0

| ElectedPort

| ElectedTTL 0

| QuerierVersion V2

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

L0OG:03.08.16 17:10:06.869 : [SID=12] Configuration saved by user admin

MyVersion Bepcua IGMP ana otnpaBKu 3anpocos

BkatoueHne/otkatoueHue otrnpasku IGMP General Query.
Querier
Disabled — BkntoyeH (Mo ymonyaHuto)
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Enabled — BbikntoueH

Elected BbibpaHHbI IGMP Querier.

ElectedPort MopT, Ha KoTopoMm BbibpaH Querier

ElectedTTL OcCTaToTK BPpEMEHM ¥U3HM A0 nepeBbibopos Querier'a
QuerierVersion Bepcua BbibpaHHoro Querier'a

3.2.5.3 MyHKT /IP/current-config

[JaHHbIA NYHKT No3BonseT HacTpouTb IP agpec, macky, w3 no ymoadaHuio, metky VLAN ID u
ee npuopuTeT, a TaKXKe napameTpbl CNUCKa AO0BEPEHHbIX Y3/10B «Ha feTy». Ho nocne nepesarpysku
yCTpOMCTBO ByAeT 3arpyeHo ¢ napameTpamm ns 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

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

Auto Refresh: disabled

NetworkAddr YcraHaBamBaeT IP agpec ycTponcTea.
NetworkMask YcTaHaBnBaeT Macky NoaceTu.
DefaultGateway YctaHasnusaeT IP agpec wnto3a.

Metka VLAN ID 802.1p ana ynpasaeHua, 3a4aETcA Kak gecatnyHoe yncno ot 0 go

D ItVlaniD
efaultVian 4095. 0 - oTcyTCTBME METKMW. 3Ha4YeHMe no ymondanmio: 0.

but npnoputeta VLAN ID 802.1p Ana ynpasaeHma, NPUOPUTET 3a4aETCA KaK

DefaultVianPri
pecatnyHoe uncno ot 0 oa 7. 3HavyeHue no ymondaHuto: 0.

PhysicalAddr MAC-agpec ycTponcTsa.
BK/toueHMe/OTKNOYEHWE CMIMCKA A0BEPEHHDBIX Y3/10B, KOTOPbIA MOXHO 334aTh B
nyHkte ip/hosts.

Yes - nosepAatb BceM. py 3TOM 3HaYEHMM AOCTYN MMEIOT BCE He 3aBUCMMO OT CMINCKa
TrustAll D0BEPEHHbIX Y3/108 (MO yMONYaHMI0).

No - paspeliaeT JOCTyn K YCTPOMCTBY TO/IbKO Y3/1aM Hax0AALMMCA B CNINCKE
[OBEPEHHbIX Y3/10M. TaKKe Npy 3TOM 3HaYeHUU yuuTbiBaeTca napametp Trustlocal.

AoctynHo c Bepcum NO: LPOS 1.0.9.4SR3.

TrustLocal Bk/toYeHMe/OTKN0YEHNE A0BEPEHHbIX Y3/10B U3 1OKa/IbHOM CeTy.
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YuuTbiBaetca, Korga napametp TrustAll umeet 3HaueHue No.

Yes - noBepeHHbIMKN BYAyT IOKaNbHbIE Y3bl U U3 CNKUCKA hosts (No ymonyaHuio).

No - poBepeHHbIMM ByayT TONLKO Y3/bl U3 CNKCKa hosts.

AoctynHo c Bepcum NO: LPOS 1.0.9.4SR3.

BkatoueHune/oTkaoueHne 06paboTku dpperimos B Tex VLAN'ax, KOTopble He 3a4aHbl B

Tabauue VLAN.
TrustUnkVlan Yes - posepeHHbIMKM ByayT y31bl 13 HenssecTHoro VLAN (no ymonyaHmio).
No - poBepeHHbIMU ByayT TONbKO Y3/bl M3 M3BecTHbIX VLAN

DoctynHo ¢ Bepcum MNMO: LPOS 1.0.9.4SR21.

3.2.5.4 MyHKT /IP/hosts

B pgaHHOM nyHKTe Bbl MOXeTe peAaKTMpoBaTb CMMCOK A0BepeHHblX y310B. C 3TUX Y310B
paspelleH AOoCTyn K YCTpoMncTBy. [1A BKAOYEHMA/OTKNOYEHUA HeobXOAMMO HacTpamMsaTb napameTpbl
TrustAll v TrustLocal, koTopble HaxogaTca B nyHKTax «3.2.5.3 /IP/current-config» n «3.2.5.6 /IP/stored-

config».

/IP/hosts LPOS Advanced ESC+h - Help
|>.. Network Mask | 19 0.0.0.0 255.255.255.
| 1 192.168.0.133 255.255.255.0 | 20 0.0.0.0 255.255.255
| 2 0.0.0.0 255.255.255.255 | 21 0.0.0.0 255.255.255.
| 3 0.0.0.0 255.255.255.255 | 22 0.0.0.0 255.255.255.
| 4 0.0.0.0 255.255.255.255 | 23 0.0.0.0 255.255.255
| 5 0.0.0.0 255.255.255.255 | 24 0.0.0.0 255.255.255.
| 6 0.0.0.0 255.255.255.255 | 25 0.0.0.0 255.255.255.
| 7 0.0.0.0 255.255.255.255 | 26 0.0.0.0 255.255.255
| 8 0.0.0.0 255.255.255.255 | 27 0.0.0.0 255.255.255.
| 9 0.0.0.0 255.255.255.255 | 28 0.0.0.0 255.255.255.
| 10 0.0.0.0 255.255.255.255 | 29 0.0.0.0 255.255.255.
| 11 0.0.0.0 255.255.255.255 | 30 0.0.0.0 255.255.255
| 12 0.0.0.0 255.255.255.255 | 31 0.0.0.0 255.255.255.
| 13 0.0.0.0 255.255.255.255 | 32 0.0.0.0 255.255.255.
| 14 0.0.0.0 255.255.255.255

| 15 0.0.0.0 255.255.255.255

| 16 0.0.0.0 255.255.255.255

| 17 0.0.0.0 255.255.255.255

| 18 0.0.0.0 255.255.255.255

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

LOG:03.08.16 17:10:06.869 : [SID=12] Configuration saved by user admin

255

.255

255
255

.255

255
255

.255

255
255
255

0 255

255
255

Y106bl L,06aBUTL HOBbLIN Y3€/1 B CNUCOK, BbibepeTe cTpoky ¢ 0.0.0.0 n Haxxkmute «Enter».

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

| Network 192.168.0.133

| Mask 255.255.255.0

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

L0OG:03.08.16 17:27:06.697 : [SID=12] /IP/hosts/1/Mask changed to 255.255.255.0

Network Agpec ceTu.
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Mask MacKy noacetu.

BHUMAHMUE! M3meHeHue crniucka adpecos 0osepeHHbIX Y3708 Yepe3 telnet-ceccuto moxcem ripusecmu K eé
paspbigy 6e3 803MOXCHOCMU 80CCMAHOB/EHUS COEOUHEHUS C 3mo20 Y374, eC/aU OH UCK/AOYeH U3 4ucaa
008epPEeHHbIX.

3.2.5.5 MyHKT /IP/stat

B [AaHHOM NyHKTe MeHl0 oTobpakaeTcs cTaTMcTMKa. [nAa cbpoca CTaTUCTUKU UCMOAb3yiTe
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
recv KonunyectBo npuHaTbIX IP-naketoB. TDMoP ¢pelimbl He yunTbIBatOTCA.
drop KonunyecTtBo oTbpoLlleHHbIX |P-nakeTos.

sent KonunyectBo oTrnpassieHHbIX IP-nakeTos.

vhlerr KonunuyecTBo owwinbok Bepcum npoTokona IP (KonmyecTso nakeTos He IPv4).
lenerr Kosnyectso owmnbok, cBsa3aHHbIX ¢ AanHoM IP-naKkeTa.

KonmuecTBo NpUHATLIX pparMeHTUPOBaHHbIX GpenmMoB (bparmeHTaumsa He

fragerr
noanepKuBaeTcs).

chkerr Konnyectso IP-nakeToB ¢ HENPaBUAbHOM KOHTPOJIbHOM CYMMOMN.
trustfail Konnyectso He goseputenbHbIx IP-nakeTos.

N — KonnyectBo NpMHATLIX NAKETOB C HENOAAEPKMBAEMBIM TUMOM NPOTOKO1a BEPXHETO
P ypoBHsa (He TCP, He UDP, ...).
send_im KonnyectBo nakeToB, onpaB/ieHHbIX Cpasy.
defer KonnyectBo nakeToBs, OTNPaBAEHHbIX B o4yepeab oxkuaaHma MAC-agpeca.
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defer_send KosimuecTBo NakeToBs, OTNPAaB/AEHHbIX U3 oyepeam oxungaHus MAC-agpeca.

defer_error Konunyectso naketos, A4na Kotopbix MAC-agpec He yaanocb NoayyYuThb.

defer_no_pkt KonnuyectBo nepenonHeHnin ouepeam oXXnaaHnsa oT/I0KEHHOM OTNPaBKM.

defer_no_mem
no_route
arp_income
arp_small_err
arp_req
arp_repl
arp_req_rev

arp_repl_rev

HepocTaToyHO NamATU ANA XpaHEHMUA.
KomuyecTBo NakeToB C HEM3BECTHbIM MAPLLPYTOM.
Konunyectso noctynuewmnx ARP-3anpocos.
KonnyectBo camwkom maneHbkmx ARP.
Konunyectso otnpasneHHbix ARP-3anpocos.
KonnyectBo nonyyeHHbix ARP-0TBETOB.
KonnyectBo oTnpassieHHbIXx RARP-oTBETOB.

Konnyecteo nonyyeHHbix RARP-3anpocos.

arp_upd Kosmyectso ob6HoBieHW Tabaunubl ARP.
arp_add Konnuectso 3anuncen B Tabamue ARP.
arp_miss KonunyectBo ownMboK noncka 3anucu B Tabanue ARP

3.2.5.6 MyHkKT /IP/stored-config

JaHHbIA NYHKT No3BoAAeT HacTpouTb IP agpec, macky, W3 no ymonyanuto, metky VLAN ID n
ee NPUopPUTET, a TaKXKe NapameTpbl CNMUCKa AOBEPEHHbIX Y3/10B, C KOTOPbIMW OHO ByaeT 3arpy»KaTbca. Jan

COXpaHeHMs UCNoNb3yiTe coyeTaHue Knasuw “ESC+S”.

/IP/stored-config LPOS

[ >..

| 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

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

L0OG:03.08.16 17:27:57.561

[SID=12]

NetworkAddr

NetworkMask

YcraHaBauBaeT IP agpec ycTpoiicTaa.

YcTaHaBnnBaeT MacCKy noacetw.

DefaultGateway YctaHaBnusaeT IP agpec wntosa.

DefaultVianID

Metka VLAN ID 802.1p ana ynpaBaeHuma, 3a4a€TcA Kak aecatTuyHoe uncao ot 0 go
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4095. 0 - oTcyTCcTBME METKMW. 3HauYeHme no ymonyanuio: 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 ycTponcTsa.
BK/toueHne/oTKIoYEeHNE CIMCKa A0BEPEHHDbIX Y3/10B, KOTOPbIA MOXHO 3a4aThb B
nyHkte /IP/hosts.

Yes - nosepAatb Bcem. Mpy 3TOM 3Ha4eHMM AOCTYN MMEIOT BCE He 3aBUCMMO OT CMINCKa
TrustAll A0BEPEHHbIX Y3/108B (MO yMONYaHMIO).

No - pa3peluaeT 40CTyN K YCTPOMCTBY TO/IbKO Y3/1aM HaXo4AWMMCA B CMINCKE
[,0BEPEHHbIX y3/10M. TaKKe Npu 3TOM 3HaYeHUM yunTbiBaeTca napametp Trustlocal.

AoctynHo c Bepcuun MNO: LPOS 1.0.9.4SR3.

BkntoueHne/oTKOUEHNE fOBEPEHHDBIX Y3/10B U3 IOKA/IbHOM CETU.
YuutbiBaetca, koraa napametp TrustAll umeet 3HaveHne No.
TrustLocal Yes - nosepeHHbIMU By AyT NOKaNbHble Y3/bl M U3 cnucKa hosts (o ymonyaHuio).
No - poBepeHHbIMM ByayT TONBLKO Y3/bl U3 cnUcKa hosts.
ADoctynHo c Bepcun NO: LPOS 1.0.9.4SR3.
BkntoueHune/oTKkN04EHNE 06paboTku dpelrimoBs B Tex VLAN'ax KoTopble He 3a4aHbl B
Tabauue VLAN.
TrustUnkVian Yes - nosepeHHbiMK ByayT y3nbl M3 HenssectHoro VLAN (no ymonyaHuio).
No - poBepeHHbIMK ByayT TONBKO y3/bl U3 M3BecTHbIX VLAN

AoctynHo c Bepcum MNO: LPOS 1.0.9.4SR21.

3.2.6 NyHkr /VLAN

Ona cospgaHna VLAN HaxmuTe coveTaHue Knasuw «ESC+C» u Beeaute VLANID mnm ananasoH
VLANID uepe3s Tupe, nocne HaxkmuTe «Enter». MNocne gobasneHna tabamua otobpakaer cnucok VLAN'oB.
Mx napameTpbl onucaHbl B cneaytowem nyHkre «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 NyHkKT /VLAN/VLANID

[aHHbIV NYHKT N0o3BOASET KOHPUIYypMUpPOBaTb BbIOpPaHHbIA VLAN.

/VLAN/10 LPOS ESC+h - Help
[>..

| VID 10

| Name ul0

| IPAddr 192.168.0.142

| Netmask 255.255.255.0
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| Gateway 192.168.0.1

| Cpu Management

| Priority BKO

| PriOverride Disabled

| Remove Remove

| Dependance O,1,IP

| Auto System

| DHCPClient Enabled

| DNS1 192.168.0.1

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

Auto Refresh: disabled

ViD

Name

IPAddr

NetMask

Gateway

Cpu

Priority

PriOverride

Remove

Dependance

NaeHTnomkatop VLAN ID.
CMmBO/IbHOE onucaHue BblibpaHHoro VLAN.

IPv4 agpec ycTponcTsa.

0.0.0.0 - ucnonb3oBaTb HACTPOMKM MO YMOJTHAHUIO
Macka noacetu.
LLnto3s.

Pexxnm AocTyna K ynpaBaeHuio.
NotMember - 6e3 noctyna K ynpas/ieHuIo.

Member - paboTatoT TO/IbKO Te NPOTOKO/1bl, KOTOPbIE He MNO3BOIAOT YNPaBaATb
yctpoicteom (ICMP, TDMoP).

Management - paboTatoT BCe MPOTOKOIb.

MpuoputeT nNpu TerMpoBaHuu o¢perimoB meTkoit VLAN (802.1q) B COOTBETCTBMM CO
ctaHgapTom 802.1p. MNoa npuopuTeT BbigenaeTca 3-x 6utosoe none PCP (Priority code
point) B 3arosioBke IEEE 802.1q.

BKO - Background (camblii HU3KWI1 NpUopUTET).

BE1 - Best Effort.

EE2 - Excellent Effort.

CA3 -Critical Applications.

VI4 - Video, <100ms lantecy and jitter.

VO5 - Voice, <10ms lantecy and jitter.

IC6 - Internetwork Control.

NC7 - Network Control (camblit BbICOKWIA NPUOPUTET).

Mo ymonuaHuio: BKO (camelii HUsKuli npuopumem).

MpuHyanTenbHoe obHOBEHME NPUOPUTETA, CMOTPUTE CBA3AHHbIE HAaCTPOMKK B «3.2.3.9
/Eth/nopt/QoS»

Disabled - BbiknoueH (N0 ymon4aHuIo).

Enabled - BkntoyeH.

Ypanutb VLAN.

Cnucok 3aBucMmocTeit (onpeaenseTtca BCEMU HAacTpoiKkamu, Hanpumep, /IP/current-
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config/DefaultVlanID, /TDMoP/nopt/config/VLANID).

Pexxum ncnonbszosaHua VLAN.
Enabled — po6asutb VLAN Ha Bce nopThbl.
Auto
System — no6asuTb VLAN Ha nopT, ecim ectb 3aBUCUMOCTM.

Disabled — He po6aBnatb VLAN Ha nopTbl aBTOMATUYECKMW.

ABTOMATHYeCKas ycTaHoBKa IP-agpeca ¢ nomoubio DHCP
DHCPClient  Disabled - BbiIKNtO4YEH (MO YMONYAHMIO).

Enabled - BkntoyeH.

DNS1 Mpepgnountaembin DNS-cepsep

3.2.7 NyHKT /ATU

B paHHOM nyHKTe goctynHa Tabnvua ATU - Tabnuua, ceasbiBatowas MAC-agpeca v nopTbl
MyAbTUNAEKCOPa. [NA pefakTUPOBaHMA CIMCKa NOPTOB, UMEHU U NpuopuTeTa HeobxoaMmo BbibpaTb MAC-
agpec u HaxaTb «Enter».

/ATU LPOS Advanced ESC+h - Help

[>.. Name Pri Ports

| 54-A5-4B-7C-19-17 CPU IC6 cpu

| FF-FF-FF-FF-FF-FF bcast 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 MNyHKT /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 onucaHne MAC-agpeca.

Crnu1coK NopToB, U3 KOTOPbIX MOTYT MOCLINATLCA NaKeTbl Ha Tekywmit MAC-agpec - gas
Ports unicast-TpaduKa.

Crnu1coK NopToB B KOTOPbIE MOTYT MNOCLIIATLCA NAKeTbl- Ans multicast-Tpaduka.

Priority MprnoputeT A4NAa NaKeToB C yKaszaHHbIM MAC-agpecom.
Source NCcTOYHMK, CO34aBLUMI 3aMKCh.
Remove Ypanutb 3anncb. Heobxoaumo Haxatb Knasuwy “Enter” 2 pasa.
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3.2.8 Nyukr /flash

B AaHHOM MyHKTE MOXHO MpocmoTpeTb ¢dainbl, pacnonoxeHHole Ha flash-namsaTtu: log bkb,
log_bkp, log, system.cfg, config.sys

®aiin log - MpoToKon cobbiTnit. Co3aaeTca aBTOMATUYECKU MPU NEPBOM BKIKOYEHUWN YCTPOWMCTBA.
®aiin log_bkp - Konua xypHana cobbiTui.
®ainn system.cfg - daiin KoHbUrypaLmm yCTPONCTBA.

®ainn config.sys - paHHblh daiin cosgaetca Ha ¢aew-namATM MyAbTUMNEKCOPA MPU CMEeHe
naponen no ymoJiMaHWio, Napoan XpaHATcA B 3awudpoBaHHOM Buae. Ecam yaanntb gaHHbIN
daiin, To naposan cbpocsaTca Ha 3aBoACKUe.

Ona npocmoTtpa copepnumoro HeobxoamMmo BbiGpaTb HYXKHbIA ¢aiin n HaxaTb “Enter”. Ons
MPOKPYTKU COAEPIKMMOr0 UCNO/b3YINTe CTPEKM BBEPX/BHU3. 1A BbIXOAA U3 PEXKMMA MPOCMOTPA HaXKMUTE
“" )

ESC”.

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

| log bkb File

| config.sys File

| log File

| system.cfg File

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 NyHkT /Envir
[aHHbIN MYHKT MEHIO COCTOUT U3 ABYX NOAMYHKTOB:

e ADC - npepoctaBnsetr WHOOPMaUMIO O TemnepaType YCTPOWCTBA WM  3HAYEHUAX
HanpsAXXeHWN B KOHTPOJIbHbIX TOYKAX YCTPOMCTBA.

e system - npefocTaBAseT CUCTEMHYIO MHGOPMALLMIO 06 yCTpoiicTBe.

/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 NyH«KT /Envir/ADC

B naHHOM NyHKTe 0T06pa>1<a|0Tcn 3Ha4YeHnA TemnepaTypbl N HaHpH)KeHMVI B BUAE Ta6J1VILJ,bI.

/Envir/ADC LPOS Advanced ESC+h - Help
[>.. Value Type State
| SwitchTemperature 38 C Normal
| Temperature 45 C Normal
| Voltage 1.2 1.21 \Y% Normal
| Voltage 1.8 1.82 v Normal
| Voltage 2.5 2.53 \ Normal
| Voltage Vacin 244 \ Normal
| Voltage Vacin max 248 \ Normal
| Voltage Vacin min 237 v Normal
| Voltage Vdcin 0 v Down

| Voltage Vin 12.8 \ Normal
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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

SwitchTemperature

Temperature

Voltage 1.2
Voltage 1.8
Voltage 2.5

Voltage Vacin
Vacin max

Vacin min
Vdcin

Voltage Vin

TemnepaTtypa cBUTYa My/IbTUMNAEKCOPA, M3mepsaemas B rpagycax Llenbcus,
KOTOpas He A40J1’KHa npeBbIwaTtb 65°C.

TemnepaTtypa My/IbTUNNEKCOPA, M3MepAeMasn B rpagycax Llenbcusa, kotopas He
O0NXKHa npeBblwatb 65°C.

HanpsskeHne Ha pa3INUHbIX 31eEMEHTaX MAaTbl, KOTOPbIE A0/KHbI B6bITb PaBHbI
1.2/1.8/2.5 cooTBETCTBEHHO.

MepemeHHOe HanpsAXKeHe NUTaHUA YCTPOMCTBa.

MocToAHHOE HanpAa*xeHne nntaHnA yCTpOVICTBa OT BHeLWHero UCToO4YHuKa.

Hanps»eHne nutaHua ycTpoiicTea (NocToaHHoe).

3.2.9.2 MyHKT /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 NnapameTpa.
Value TeKyulee 3Ha4yeHMe napameTpa.
Type EAMHULBI U3MepeHMa napameTpa.
State TeKyLMiA cTaTyc NnapameTpa.
HUXXHAA rpaHnLa 3HaYeHUA NapameTpa, MpPU KOTOPOM NPOUCXOAUT
WarnLow panuy, Y pa, np Y Y 4
npeaynpexaeHue.
WarnHi BepxHAA rpaHMua 3Ha4YeHUA napameTpa, NPy KOTOPOM NPOUCXOAUT
npeaynpexaeHue.
ErrLow HWKHAA rpaHMLA 3HaYeHWA NapameTpa, NP KOTOPOM NPOUCXOANT OLINOKA.
112 Onmuyeckue mynbmunneKkcopsi ToPGate




ErrHi BepxHAA rpaHMLa 3HaYEHWA NapaMeTpa, MPU KOTOPOM MPOUCXOAUT OLUIMOKaA.

3.2.9.3 MNyHKT /Envir/system

B flaHHOM NyHKTe oTobparkaeTcsa cucTeMHas MHpopmauus 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 = OnwucaHue conpoLeccopa.

Serial CepuiiHbIA HOMEp YCTPOMCTBA.
Uptime Bpems, npollealee nocae NocAeaHEro BKAOYEHMA YCTPOMCTBA.
Version Bepcuma MO conpoueccopa.

LicenseKey  JINLLEH3MOHHbIN KAtOY.

uiD YHUKaNbHbIN ngeHTUdUKaTop.

3.2.10 NyHkr /EthGlobal

B A4aHHOM NyHKTe BO3MOMKHa r106anbHas HacTPOMKa CBUTYA.

/EthGlobal LPOS Advanced ESC+h - Help
[>.. | TagPri 10012233
| ATUSize 1024

| AgeTime 330

| ATUUsed 3

| VLANSize 4096

| VLANUsed 9

| VLANTroubles

| BPDUTrap Enabled

| Scheduling Strict

| QinQTag 8100

| MTU 1522

| IPPrioO1l 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
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ATUSize MaKcmMmanbHoe Konndyectso 3anuceit B Tabamue MAC agpecos (ATU).

AgeTime Bpemsa yctapeBaHua 3anucei B Tabamue MAC agpecos, war 15 cek.

ATUUsed Konunuyectso 3anucei B Tabauvue Kommytaumm

VLANSize MakcmanbHoe Konnyectso VLAN'os.

VLANUsed Konunuyectso 3anucent B Tabaumue VLAN

VLANTroubles OTtobpaxaeT npobnembl, cBsazaHHble ¢ VLAN'amn. Heobxogmmo HacTpouTb Tabauuy
VLAN'oB.

BPDUTrap BkatoueHne/oTkaroueHne nocbiikn BPDU-trap’os B npoLeccop.
Tpebyetca ansa pabotbl RSTP, LLDP.
Enabled - BkntoyeHo (No ymonyaHuio);
Disabled - oTknt04eHO.

Scheduling ANropuTM NAaHNPOBAHUA BbIXoAa ppenmos.
Strict - Strict Priority ana scex ouyepegeit (No ymonyaHuio);
Weighted - B3selweHHbIn Round-Robin ans Bcex ouepenei;
Strict3Weighted210 - Strict Priority ana ouepegm 3, v B3BeweHHbI Round-Robin
ansa ouepegert 2,1,0 (goCTynHO He Ha BCex annapaTHbIX BEPCUSAX);
Strict32Weighted10 - Strict Priority ana oyepegm 3 n 2, 1 B3BeLeHHbI Round-Robin
ana ovepegert 1,0 (LOCTYNHO He HA BCEX anNapaTHbIX BepcuaXx);
AocTtynHo ¢ sepcum MO LPOS 1.0.9.4SR10.

QinQTag QinQ Ter gns noptoB B pexxume QinQ 1 onuum QinQ=Global

MTU MaKcumanbHbI pasmep ppenma.

IPPrio1 KapTa onpegeneHnsa BHyTpeHHero npuoputeta uM3 nonaa ToS/DSCP IP ¢peimos
Tos=00,04,08,0C,10,14,18,1C

IPPri23 Kapta onpeaeneHns BHyTpeHHero npuoputeta mM3 nona ToS/DSCP IP ¢peitmos
Tos=20,24,28,2C,30,34,38,3C

IPPri45 Kapta onpegaeneHns BHYTpeHHero npuoputeta M3 nona ToS/DSCP IP ¢peitmos
Tos=40,44,48,4C,50,54,58,5C

IPPri67 Kapta onpeaeneHns BHyTpeHHero npuoputeta mu3 nona ToS/DSCP IP ¢peitmos
Tos=60,64,68,6C,70,74,78,7C

IPPri89 Kapta onpegeneHns BHYTpeHHero npuoputeta w3 nona ToS/DSCP IP  ¢pelimos
Tos=80,84,88,8C,90,94,98,9C

IPPriAB Kapta onpegeneHns BHYTpeHHero npuoputeta mu3 nona ToS/DSCP IP ¢peitmos
Tos=A0,A4,A8,AC,B0,B4,B8,BC

IPPricD KapTa onpeaeneHnsa BHyTpeHHero npuoputeta M3 nona ToS/DSCP IP ¢peiitmos
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Tos=C0,C4,C8,CC,D0,D4,D8,DC

IPPriEF KapTa onpegeneHns BHyTpeHHero npuoputeta u3 nona ToS/DSCP IP ¢peiimos
Tos=EO0,E4,E8,EC,FO,F4,F8,FC

TagPri KapTa onpeaeneHua BHyTpeHHero npuoputeta us nona VLAN Priority

3.3 SNMP AreHT

Mynbtunnekcop ocHaweH areHtom SNMP. Mo npotokony SNMP moxHO npocmaTtpmsaTb
TEKyLME PEXMMbI YCTPOMCTBA, COCTOAHUE MHTEepdENCcoB, CTaTUCTUKY JIOKaJIbHbIX U yAasieHHbIX oWwmnbok, a
TaKXe U3MEHATb 3TM NapameTpbl.

Mynbtunnekcop ToPGate nogaep»xusaet npoTokonbl SNMP v1, v2c, v3.
BKAtoYeHWE M OTKAOYEHWE AAHHbLIX MPOTOKO/IOB MOMKHO MPOU3BECTM, YCTAaHOBMB MapameTtp
Enabled B 3HayeHne Yes B COOTBETCTBYHOLIEM HYKHOM BepcuMM nNyHKTe meH «3.2.4.11
/System/snmp/<Bepcua npotokona>».
Bk/toueHne/oTK/I0YEHNE SNMP COOTBETCTBYIOLLEN BEPCUN.
Enabled Yes - BkntoueH;
No - OTKNOYEH.

Nanee HeobXxoAMMO YCTaHOBMTb MMeHa snmp community. [na 3TOro nepemaute B MeHIO B
NyHKT «3.2.4.8 /System/snmp/auth».

ReadCommunity Hactpoiika umeHn SNMP community gnsa yteHus (no ymondaHuto “public”).

WriteCommunity Hactpolika umeHn SNMP community ans 3anucu (no ymonyanuio “public”).

3.3.1 Hab6opbl vHpopmauum ynpasneHus (MIB)
B mynbTMNNeKcope peannsoBaH Habop nHbopmaummn ynpasneHma (MIB):

NSC-EMUX-MIB - cneunanuMsmMpoBaHHbIN Habop WHbOpPMaUMM ynpasBAeHUs, CoAepHKaliunii
coctofHue uHTepdenco E1 n ontmyeckoro uHTepodeirica. Painbl co cneundukaumen NSC-EMUX-MIB
[AOCTYynNHbI Ha caiTe http.//eltex.nsk.ru.
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4 PeKomeHAauMM No yCTPAHEHUIO HeUCNpaBHOCTEMN

MynbTUnaekcop npeacTasaseT coboli CAOKHOE MWUKPOMNPOLLECCOPHOE YCTPOMCTBO, MO3ITOMY
YyCTPpaHeHMe HeucnpaBHOCTEN, €C/IM OHM He CBA3aHbl C OYeBUAHLIMM MNPUYMHAMM — OLIMOOYHOM
KoHburypaumeit, obpbiBoMm Kabena NUTaHMA, MEXaHUYECKMM MOBPEXAEHNEM Pa3sbéMa M T. M. — BO3MOXKHO
TO/IbKO Ha NpeanpPUATUN-U3rOTOBUTESNE UM B €r0 NPeSCTaBUTE/IbCTBAX.

Mpn BO3SHMKHOBEHUW BOMPOCOB, CBA3AHHbIX C IKCMAyaTauMen MyabTUNAEKcopa, obpallanTecs,
NOXKaNyncTa, B CAYKOY TEXHUYECKOW NOALEPHKKM KOMNAHUN-NPOU3BOAMTENS.

B 3TOomM pasgene onucaHbol cnocobbl OOHapyXeHWAa W YCTPAHEHMA HEeUCNpPaBHOCTEMN
BO3HMKAOLWMX MPU SKCNNYATALUM MYAbTUNIEKCOPA.

4.1 JAunarHocTnka ownboUHbIX COCTOAHUMN

[OunarHoctMka oOWMBOYHbIX COCTOSHUIA MOKeT 6biTb npousBedeHa Ha OCHoOBe aHanu3a
CBETOAMOAHbIX WHAMKATOpPOB, Ha nepeaHeit naHenu. B 6osfee CAOMKHBIX CAyyasx HeobxoaMmo
NOAKMIOUUTBCA K MYNbTUMNAEKCOPY WM BbINOAHUTb KOHCOJIbHblEe KOMaHAbl AMarHoctuku. Kpome 3Toro,
MyAbTMNNEKcop 0bopyaoBaH ypHanom paboTbl, B KOTOPbIN 3aHOCUTCA MHPOoPMaLMA 060 Bcex CoBbITUAX,
NPoOUCXOAALMX C MyAbTUNAeKcopom. Kaxkaaa 3anncb B XKypHane cHabskeHa MeTKOW BpemeHu.
Monb3oBaTe/ib MOMKET MPOCMOTPETb KYPHaa cobbiTMA, Mchonb3ya telnet, soKanbHbIM TepMUHAN WU
6paysep, yepes npoTokos HTTP.

4.1.1 CsetoauoaHasa MHAUKaLUA

CeeToamogHble MHAOMKATOPbl HA MepegHelr naHenu MynbTUMNJAEKCopa OTpaKaloT TeKyliee
coctoaHmMe uHTepdeiicos E1, Ethernet, a Takke cocToaHMe MyabTUMNAEKCOPa B LenoM. B uenom 3eneHblit
MHAMKATOp Ha pasbeme E1 curHanusmpyer o nepegade AaHHbIX, a XKentbih 06 OWMOOYHOM COCTOSHUN.
CoctoAaHMe meaHbix Ethernet coeanHeHuMn oTobOparkaeTca TPAaAULMOHHO: 3eJ/IEHbIN  UHAMKATOP
CUTHAN3NPYEeT O MOAKAOYEHUM Kabena W yCTaHOBNEHUM COeAMHEHUA, a KeNTblh O nepegayve AaHHbIX.
CocTosiHMe OMTUYECKOro coeAuHeHue oTobparkaeTca 3e/eHbIMU UHAMKATOPOM MPU HaAUYUKU CUrHaNa Ha
BXO/ZEe NPUEMHMKA U KPaCHbIM NPW ero oTcyTCTBUMN.

4.1.2 KOHCONbHble KOMaHAbI

[na oTobpaxKkeHMs CYETYMKOB OWMBOK NONb30BaATENLCKUX MHTepdelicoB ycTpoiicTB ToPGate, B
MY/IbTUMNNEKCOPE peann3oBaHa caeaytollian KOHCO/bHanA KoMaHAa:

stat

MoKasbiBaeT CTAaTUCTUKY ANA pasHbix moayneni yctponctsa. CTaTUCTMKA XxpaHutca B O3V,
coxpaHsetca 1 pa3 B 15 MuHyT. [locTynHO OT 96 MHTEPBAIOB CO CTAaTUCTUKOM. CMHTAKCMC KOMaHAbl, onucaH
B NyHKTe «3.1.3 CuctemHble KomaHabl / stat».

4.1.3 }KypHan cobbiTnii

Bce M3MeHEHMA COCTOAHUA MHTePdENCOB 3aHOCATCA B CUCTEMHBIN KYpHan C YyKasaHWem
BPEMEHHON METKM cobbITUA. [N NPOCMOTPA KypPHaaa MOMKHO MCMONb30BaTb KOMaHAy:

log
Ona  npaBuabHOrO OTOOpa)KeHMA BPEMEHHbIX METOK B  MyJ/IbTUMN/IEKCOpe Heobxoammo
NpPaBWIbHO YCTaHOBUTb TEKYLLYIO AATY U BpEMS.
4.2 YcTpaHeHUe HeucnpaBHOCTEN

Ta6m4u,a 4.2 coaepKUT OCHOBHbIE TUNbI OLIMBOYHbIX COCTOAHMUIA U CNOCOBbLI UX YCTpaHeHuA.

CocTosAHuMe BepoaTHasa npuunHa PekomeHayemoe aencreme
HeT nuTaHua myabTunaekcopa, | Kabenb nuTaHWA HemcrnpaseH MpoBepbTe Kabenb, U3mepus
BCE CBETOAMOAHbIe HanpAMKeHWe Ha pasbeme.
WHAMKATOPbI MOraLeHbl
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HeT nuTaHma MynbTUNNEKCOPAa,
BCe cBeToaAnogHble
MHOWNKATOPbI NOralleHbl

Mutatowee HanpAaxeHwue 3a
npeagenamum 4onyctmmoro
Anana3oHa

BbibepeTe UCTOYHMK NUTaHUA C
Hanpsa)eHnem NUTaHuA B
YKa3aHHOM AuanasoHe
(mynbTMNNEKCOp ByaeT B COCTOAHUK
KOTKNIOYEHO», €CNIU HanpsaxeHue
XOJZIOCTOro XxoAaa UCTOYHUKa NUTaHUA
Bbllle MaKCMMa/1IbHO AONYCTUMOTIO
3Ha4yeHus)

HeT coegnHeHus ¢
MYNbTUMNNEKCOPOM MO
npoTokony telnet nnum ftp

Kabenb Ethernet HencnpaseH

MpoBepbTe Kabesb, NOAKNOUYNB
MY/IbTUMIEKCOP 3aBE40MO
ncnpasBHbIM (MPoOBepPEHHbIM)
Kabenem.

HeTt coeanHenmna c
MYNbTUNAEKCOPOM NO
npoTokoay telnet nnm ftp

HenpaBuabHO ycTaHoBANEH IP
agpec UNu macka B
MyJ/ibTUNAEKCOpPEe

YcTaHOBUTE NPaBUbHbIN agpec,
Ncnonb3ys nocaenoBaTeNbHbIA NoOpT

HeT coegnHeHus ¢
MY/IbTUMNEKCOPOM MO
npotokony telnet nau ftp

YnpaBaaoLwmin KOMNboTep
Haxo4uTCA B APYroM CErmeHTe
CETU W LI/O3 MO YMOJIYAHUIO
HaCTPOEH HeBEPHO

BbinoaHMTE NogKNtO4YeHME N3
OAHOrO CermeHTa ceTu ¢
MYNbTUNNEKCOPOM

HeT coegnHeHuna ¢
MY/bTUMNEKCOPOM MO
npoTokoy telnet nnm ftp

Afpec ynpasnsatouero
KOMMbIOTEPA HE HAXOANTCA
cpegm agpecoB JOBEPEHHbIX
Y3/10B My/1bTUNEKCOPaA

[obaBbTe afpec ynpasasoULero
KOMMbIOTEPa B CMIUCOK [0BEPEHHbIX
Y3/10B, MCMOJIb3YA
nocnefoBatebHbI NopT

HeT coeanHeHuA ¢
MYNbTUMNNEKCOPOM MO
nocneaoBaTte/ibHOMY NOPTYy

HenpaBuabHO ycTaHOB/EH
baud rate,konnyecTtso
CTONOBbIX 6BUT, YETHOCTD,
KOHTPO/Ib Mepeaayu

MapameTpbl HACTPOIKHK
nocnefoBaTeNbHOro nopTa
KomnbtoTepa — 115000 k6uT/c,

8 6uT, 6e3 yeTHOCTH, 6E3 KOHTPONA
nepeaayu.

O6opynoBaHue E1
NoAK/OYEeHHoe K
MY/IbTUMNNEKCOPY He
CUHXPOHU3MPYIOTCA C
MY/bTUMNAEKCOPOM, HET
nepegaun E1, cBeTATCA KenTble
CBETOAMOAHbIE MHANKATOPSI

OTcyTcTBUE PpU3MUYECKOro
noAKAoYeHus

MpoBepbTe pa3BoaKy Kabenel un
du3nyeckoe NoakaoueHne

O6opynoBaHue E1
NOAK/IOYEHHOE K
MY/IbTUM/IEKCOPY HE
CUHXPOHM3NPYHOTCA C
MY/IbTUMNIEKCOPOM, HET
nepepaun E1, ceetaTca kentole
CBETOAMOAHbIE NHANKATOPbI

HenpasuabHasa KoHdUrypaums

MpoBepbTe KOHPUTYpaLUULO
nHTepdelica E1 mynbtunaekcopa u,
ecnm Heobxoammo, apyrue
napameTpbl MybTUMNIEKCOPA
MposepbTe dpur3nyeckoe
nogkntoyeHme E1, ncnonbsya
TecToBble Wwaendbl

MpocKkanb3biBaHUA U BUTOBbIE
owmnbKu B E1 noToke

B cetn Ethernet Tepsetca
MHOTO NaKeToB, Hanpumep
Ethernet nHTepdeiic BkatoYeH
B pexkum HalfDuplex, ato
MOET BbI3blBaTb NOTEPIO
MaKeToB W3-3a CTO/IKHOBEHMA
M OTKaTOB

MposepbTe E1 coeamnHeHue,
ncnonbaya wnendsl
MpoBepbTe YCTAaHOBKY NapameTpoB
OKUTTEP-bydepa n BpemeHn
3KCTPanoAALNKN B COOTBETCTBUM C
OOKYMeHTaumel
MpoBepbTe KoHPuUrypaumto Ethernet
nHTepdelica, B YactHocTH, Duplex
pexum
MpoBepbTe ceTb Nepesayn Ha
noTepto NakeTos
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X0 B ro/IoCOBOM TpaKTe Bonblian 3ageprkKa npu MonpobyiiTe yMeHbWNTbL pasmep
nepeaaye NakeTos, Uan Oxuttep bydepa (ao 8mc)
YpesmMepHO YBEIMYEHHbIN MonpobyiiTe yMeHbLWNTb 3a4EPKKU
LXKUTTEP-6YdeEp ceTu.

AunarHocTunuyeckue TecTbl

Ana BbiABNeHMA K YCTpaHEeHUA HEMCI'IpaBHOCTEVI yacto ObiBaet HeO6XOAMMO nposectn

AnarHoCTtn4yeckme TecTbl.

MpoeepKa gocTyna K MynbTUNIEKCOPY

[na npoBepKu CBA3ZHOCTU CETU MCMob3yeTca KomaHaa Windows ping ¢ ykasaHuem IP-agpeca

YAaNneHHOro ycTpoMCTBa.

Mpumep 1. NposepKa CBA3HOCTM CETU C NOMOLLbLIO NOCbIKKN ICMP-nakeToB Ha MyAbTUNAEKCOP 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 = 0Oms

MapameTp Loss, paBHbl 0%, yKa3blBaeT Ha NOJIHYIO CBA3HOCTb MeXay ycTpoictBamun. OTanyHoe

OT HyNA 3HaAuyeHWe rOBOPMT O BO3MOMHbIX Henosiaakax (3/1eKTPOMarHUMTHble HaBOAKM Ha Kabenb,
HenpaBWAbHAsA HAaCTPOWKa M T. Nn.).

Bpema nepefayn J[aHHbIX OT My/AbTUMIEKCOpa A0 /06Oro APYroro YCTPOWCTBA MOMKHO

onpesennTb NPM NOMOLLM KOMaHAbl MynbTunaekcopa ping. CoobweHune «Echo request time out» rosoput
06 OTCYTCTBUM CBA3HOCTU MEXKAY MY/IbTUNJIEKCOPOM U YAANEHHBIM YCTPOUCTBOM.

Mpumep 2. OnpegeneHne 3agepKku Npu nepesaye AaHHbIX MeXKAY OKa/bHbIM U yAaAeHHbIMU

MynbTUNAEeKcopamu. IP-agpec yaaneHHoro mynbtunaekcopa paseH 192.168.0.22.

LPOS > ping 192.168.0.22
Echo reply 0.231ms

Mpumep 3. lNMpoBepKa CBA3HOCTM CETU C NOMOLLbLIO NOCcbINKKM ICMP-nakeToB Ha MyNbTUNAEKCOpP C

IP-agpecom 192.168.0.225 8 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 0.236ms, Maximum 0.281ms, Average 0.255ms

118

Onmuyeckue mynbmunneKkcopsi ToPGate




4.3.2 poBepKa coctoaHuA nHtepdeiica Ethernet

[lna NpoBepKM cocToaHUA nHTepdeiica MyabTUNAEKCOPOB cepumn ToPGate ncnonbayerca NyHKT
meHo «3.2.3 /Eth».

Mo Kaxgomy WHTepdelicy BbIBOAUTCA UHDOPMaLMA 06 YCTaHOBNEHUM COEAMHEHUA, pexsmnme
AynJiekca U CKoOpocTu paboTbl.

4.3.3 [poBepKa coctoaHuA nHtepdeica E1

Onsa npoBepKkn cocToAHUA MHTepdenca mynbTunaekcopos cepun ToPGate ncnonbsyetca NyHKT
MeHto «3.2.1 /E1».

OTtobpaxkaetca MHPoOpMaLMA O COCTOSHUU BUPTYANbHOFO COEAMHEHUA WHTepdencoB M ero
KOHUrypauum.

4.3.4 [poBepKa coctoaHuAa uHteppeiica TDMoP

[Ona npoBepKM cocToAHUA uHTepdelica mynbTunaekcopoB cepum ToPGate Mcnosib3yeTca NMyHKT
MeHIo «3.2.2 /TDMoP».

Otobparkaetca MHPOpPMALMA O COCTOAHUM BUPTYasSIbHOTO COeAMHEHUA WHTepdelcoB M ero
KOHOUIypauum.

4.3.5 YcTaHOBKA AMArHOCTUYECKUX wnendos

TecToBbIA pPeXUM NO3BOAAET NPOBEPUTL KaK annapaTHYO YacTb JIOKaNbHOMO MY/IbTUMNAEKCOPA,
TaK W PasfiMyHble CEerMeHTbl CeTW, 06Pa30BaHHOM AUHUAMM Nepesayn AAHHbIX, @ TAKXKe JIOKaNbHbIM U
yaaneHHoiM obopyaosBaHMeM. M3011MpoBaTb OTAE/NbHbIE YYAaCTKM TPaKTa MOMKHO BK/OYEHMEM TECTOBbIX
wnendos B UHTepdencobl E1. MynbTMnaeKcop AaeT BO3MOXKHOCTb BKAOYATb B Kaxabli U3 UHTepdencos E1
ABa BNAA AMATHOCTUYECKMX WAENDOB — NOKANbHbIN U yAANEHHbIN.

B pexunme N0KanbHOro waenda MynbTUNNEKCOP COEAUHAET BbIXOL NpUemMHUKa nHTepdeiica E1
C BXOAOM ero nepepgatyvka. CurHan, nocrtynawowmii Ha uHTepdeiic E1, nepepaetca K yaaneHHomy
MY/AbTUNNEKCOPY, @ CUTHaN, NPUHATbIA OT YAANEHHOro MYy/AbTUNIAEKCOpPa W OTHOCALMICA K OaHHOMY
uHTepodelicy E1, nrHopupyercs.

Onsa BKAOYEHMA NOKasbHOro wnenda Ha NOpPTy HeobxoAMMO BO BKAaake MeHo «3.2.2.1
/TDMoP/nopTt/config» napametp Loop nepesectu B 3HayeHue Yes.

Cxema NpoxoxKaeHMA CMrHana B PeXMMe SIoKaNbHOro waelkda

LLnto3

Mopt G.703/E1 MopT Ethernet

NPUEMHUK nepeaaTynK

MyneTUnnekcop

-l

nepeaaTyvk NPHEMHHK

tfoxa | Hoxma
toxa | Woxma

Beixos | exon
Beixo | Bxon

Onsa BKAOYEHUs yaaneHHoro wneridpa Ha nopTy HeobxoAMMO BO BKnaake MmeHw «3.2.1.1
/E1/nopt/config» napameTp Loop nepesecTu B 3HaYeHUe Yes.

Cxema NPoXoXAeHMA CUrHANA B PEXKMME YAANEHHOTO Waeida.

LUntos

Mopt G.703/E1 Mopt Ethernet

npl nepeaaTunk

MyneTunnekcop

L.

BbIXOA | BXOA4
Woxa | Woxiaa

Yoxa | Hoxiva

BbixOA | BXOA

nepeaaTunk np!
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4.4 MOHUTOPUHT KayecTBa COeAMHEHUA U CTaTUCTUKA OLINOOK

Ona  otobpaxeHus cTaTUCTUKM uHTepdelica E1 u TDMoP mynbtunnekcopa ToPGate
MCNONb3YIOTCA MYyHKTbI MeHo «3.2.1.2 /El/nopt/statistics», «3.2.2.2 /TDMoP/nopt/state», «3.2.2.3
/TDMoP/nopt/statistics».

4.4.1 C6poc CTaTUCTUKMU

Ona cbpoca cyeTyMKoB OWMOBOK Ha MynbTUneKkcopax cepum ToPGate HeobxogmMmo HaxaTtb
coyeTaHue Knasuw “ESC+r’, npepBapuUTeNbHO Mepenaa B HYMKHbIA MYHKT MEHIO, CYETYMKU KOTOPOro
HeobxoaMmo 0OHYNUTD.

4.5 YacTro 3agaBaemble BONPOCHI

1. Kak mynbtunnekcop obpabarbiBaer owmnbouHble coctoaHus E1?

MynbTMNNeKcop obpabaTbiBaeT owmboyHble cocTosHmA E1 n Ethernet cheaytowmm cnocobom:

OwmnbkM E1:

Pexknm 6e3 BblaeneHus GpelimoBon CTPYKTYpPbl:

B cnyyae coctosHua LOS (MoTepa CurHana) Ha MECTHOW CTOPOHe MynbTUnaekcop byaet
nocbiNaTb Ha yAaneHHbld MyabTunekcop naketbl IDLE npumepHo ABa pasa B CeKkyHAy, a YyAaNeHHbIM
MynbTUNAEKCOP ByaeT reHepupoBaTb curHan AlS.

Bce apyrne cocToAHWMA, MocnaHHble ycTpoiicteom E1 (BKAoYas MHPOpMaUMIO OTHOCUMTENIbHO
timeslot 0), 6yayT npo3payHo nepesaHbl MybTUNNEKCOPOM Ha YAANEHHbIA MY/IbTUMNNEKCOP, A TOT B CBOKO
oyepesb nepesact ux B IMHUIO.

PeKnm c BblaeneHMem 1 KoHTponem ¢ppeinmoBOoi CTPYKTYpbI:

B cnyyae LOF/AIS, o06HapysKeHHOrO Ha MeCTHOW CTOpOHe, MyabTunaexkcop 6byaer
CUTHA/IM3NMPOBATb O COOTBETCTBYIOLWLEM COCTOAHMMU, OLHOBPEMEHHO C 3TMM MPO3PaYHO Nepesasas NOTOK
OaHHbIX Ha yAaneHHbI My/AbTUNJIEKCOP, @ TOT B CBOIO ovyepedb Nepesact ero B JIMHUIO, CUTHAAN3UPYA O
Ha/IM4YUKM OWMBOOYHOIO COCTOSHMA.

Ownbku Ethernet:

B cnyyae oTKasa ceTu nepegayn AaHHbIX (OTCYTCTBME NpuMema nakeToB, Hecywmx E1 noTok) B
TeyeHMM BpemeHM MaxTimeout B nuMHUIO OyaeT nepenasBaTbCA 3KCTPAMNOAMPOBAHHbLIM NoToK E1l, a no
NcTevyeHumn aToro spemeHmn — AlS.

2. Kak a mory rapaHTMpoBaTtb npuoputet Tpaduka E1 Hag, apyrumu gaHHbimu Ethernet/IP?

MynbTunaekcop peannsyer TPU BO3MOMKHOCTU YKa3aTb MPUOPUTET NAKETOB, HECyLWMX TpaduK
El:

VLAN ID (YpoBeHb 2)

Mone ToS (YposeHb 3)

UDP nopTt agpecata (YpoBeHb 4).

Kaxpasa Bo3moxxHOCTb QOS ocHOBaHa Ha pa3anyHbIX YpoBHAX OSI n moXKeT HacTpausaTbca AnA
Karkgoro noTtoka E1 nHamsmayanbHo. O6paTnte BHUMAHME, YTO MYAbTUMNIEKCOP TOIbKO nomeyvaetr TDMoP
TpadMK COOTBETCTBYIOLWMMM METKAMM, Ha OCHOBE KOTOPbIX BCE ApYyrMe y3/bl ceTu (KOMMyTaTopbl,
MapLLpyTU3aTOPBbI...) AOXKHbI 06ecrneymBaTb eMy NPUOPUTET NpU Nepesade. Pellas, Kakon U3 MexaHM3MOB
MCNONb30BaTb, NOXanyncTa, ybeanteco, YTO BbIOPAHHbIN BapMaHT NOAAEPKMBAETCA MMEIOLLMMCA CETEBLIM
060pyA0BaHMEM M YTO OHO NPABUILHO CKOHPUIYPUPOBaAHO A obecneyeHnsa NpuopuTesaLuun.

VLAN ID

MynbTUnnekcop coBMecTUM €O cTaHgaptom |EEE 802.1p&Q. 3T0 paeT BO3MOXHOCTb
nonb3sosatento ycraHosuTb VLAN ID u npuoputer VLAN. dTo gobasnser 4yeTblpe 6aita MAC ypoBHIO
(YpoBeHb 2) Ethernet dpeiima. ITn 6aiTbl coaep:at uHdopmauuto o VLAN ID, u npuoputete VLAN,
KOTOPbI MOXeT ObiTb OT 0-7. BCTPOEHHbIM KOMMYTATOP My/bTUMAEKCopa TpebyeT, yTobbl npuopuTeT bbia
paBeH 6-T nan 7-mm ana obecnevyeHna abcoNtOTHOrO NPUOPUTETA, EC/IN Ke UCNONb3YIOTCA BO3MOXKHOCTHU
npuopuTesaunm A0NOSHUTENBHOrO 0H60PYA0BAHNA, MOMXKHO MCMONbL30BaTb A0b6oe Yncno. B astom cnydvae
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MY/AbTUNNEKCOP NNWbL NomeyaeT nakeTbl E1, a ponosHWTENbHble OTBETCTBEHHbI 3a TO, 4TOOblI AaTb
npuopuTeT cornacHo nHoopmaummn VLAN. Ybeautech, yto Tpadumk E1 nmeeT camblii BbICOKMI NPUOPUTET B
mecTHol cetu Ethernet.

ToS

ToS (Type of Service) - 6aiT, pacnosioXKeHHbIit B 3aronoske IP (YposeHb 3) 1 coctosuwuii B
60/bWIMHCTBE CayyaeB M3 Tpex cneayrowmx nonen: "PRECEDENCE", npegHasHayeHHoe Ans 0603HayeHus
npuoputeTta aatarpammbl, " TOS", yKasbiBatollee, KaK CeTb A0/IKHA AenaTtb Bblbop meXay nponyCcKHoM
CNOCOBGHOCTLIO, 3aAEPKKOWN, HAAEKHOCTBIO, U CTOMMOCTbIO M HEUCMO/Ib3yEMOE B HACTOALLEE BPEMSA MoONe
"MBZ", KoTopoe A0/MKHO BbiTb YCTaHOBAEHO Hob. MoapobHocTK onmncaHbl B RFC791, RFC1349 n RFC2474.
MynbTUNIEKCOP NO3BO/AET YCTAaHOBUTb Nt0b60e 3HayeHMe (yKasaHHOe B LecTHaALaTepuyHoOM Buae) s
Bcero 6aiita ToS IP.

Mpumep:

Mpwn asonyHbix 3HavyeHMAx 101 ana nona IP PRECEDENCE n 1000 gna TOS pesynbTvpytowmii
6anT 6yaet 10110000, T.e. wecTHaguatepuyHoe DO

MopT HasHayeHna UDP

Onsa nepepaun TDMoP Ttpadumka mynbTunaekcop ucnonb3yeT npoTtokon UDP (YpoBeHb 4) u
3HaYeHWe nopTta Ha3HavyeHuA B 3aronoske UDP npu sTom Bcerga ycTaHaB/AMBAETCA B AECATUYHOE 3HaYeHne
41000. Y3/bl ceTM MOTYT 6bITb CKOHOUIYpMpOBaHbl Ansa obecneyeHUs NPUOPUTE3ALNM COMNACHO 3TOMY
nosto.

¥Y3/bl CETU MOTYT UCNONIb30BATb, YTOObI oNpeaennTb NnpuopuTeT Tpaduky TDMoP cornacHo nonto
nopTa Ha3sHa4vyeHuAa UDP.

3. BblaeneHne AOCTaTOYMHOI NPOMYCKHOW CNOCOGHOCTU rapaHTUPYIOT Hagnexawme GyHKLUOHANbHbIE
BO3MOKHOCTU MyNbTUNIEKCOpa?

OAaHOM TONIbKO NPOMYCKHOW CNOCOBHOCTM HeAOCTaTOYHO, YTOObI rapaHTUPOBaTb YCTOMYMBYHO
nepepady E1, B ceTax, 3arpykeHHbIX AOMOJAHUTENbHbIM Tpadukom (Hanpumep, Tpaduk WHTpaHeT nam
NHTepHET), MOXKeT BO3HUKHYTb pAg, APYrux npobaem:

dnykTyaumsa BpemeHM 3agepKu. Hecywme E1 Tpadumk nakeTbl MoryT ObiTb 3agep:KaHbl Ha
pa3Hoe Bpems (XOoTa BeCb TPadMK B KOHEYHOM cyeTe MPOMAeT u3-3a Toro ¢akTa, YTO ecTb AO0CTaTOYHas
NPOMYyCKHan CNoCOBbHOCTb). 3TO MOXKET NPOUCXOANTb M3-3a NeperpyeHHbIX CeTel, MeXaHM3MOB odepesen,
N T.4. MynbTUNNEKCOP MOXET KOMMEHCUMPOBATb HEKOTOPYIO GAYKTyaumio (40 2-yX CeKyHA), Ho 6osbluas
bnyKTyauma Bbi3oBeT npobsiemol.

HenpaBuabHbIN NOPALOK - MaKeTbl MOFYT NPUINTU B APYrom NOpALKe OTHOCUTENIbHO TOrO KaK OHM
6blin oTnpasaeHbl. MynbTUNAEKCOP BOCCTaHAaBAMBAaET NOPAAOK CNefoBaHMA MAKEeTOB, HO MPU Manom
pasmepe gxKuTTep-bydepa MoXKeT NPom3onTH NnotTeps MHGoPMaLUUK.

Moteps [MMakeTa - NaKeTbl MOrAW OblTb MPOUFHOPUPOBAHbI HA HEKOTOPbIX Yy31ax B CETU
(mapwpyTnsaTopax/KoMMyTaTOpPOB) M3-3a HEAOCTAaTOYHOM CKOpPOCTM 06paboTKM, 3aHATOCTM oyepeam
nepegayv uan npuvema, nepenosHeHus 6yoepos, U T.4. O6bIYHO 3T NPobaembl peLllatoTcs, BblaeeHneM
BbICOKOIo npuoputeTa TpaduKy E1 no oTHOWEHMIO K Apyromy TpaduKy.

B cutyaumm, Korga ysnbl ceTu He obecneuymBatoT npuoputesaumio ana E1 TpaduKka, paboTta
MY/bTUNNEKCOPA YXYALWAETCA, XOTA A0CTaToOYHAnA NPONYyCKHaA cnocobHocTn 1 obecneyeHa.

Mpy BO3HWKHOBEHUM npobiem obpatTUTecb B TEXHUYECKYHD MOAAEPNKKY A1A MNOJYyYeHMUs
KOHCY/IbTaLMM O cnocobax NPOBEPKM MYy/IbTUMNIEKCOP U paboTbl ceTH

4. Kakosbl TpeboBaHMA K NaKeTHOM ceTH, MPU KOTOPbIX BO3MOXKHa nepeaaya notoka G.703/E1?

1. 3ppekmbi spemMeHU 3a0epIKKU.

B Tekylelt Bepcumn HeT sxonoaasutend. Moatomy, ecnm aboHeHTbl UCMOb3YIOT aHaNoroBble
TEPMMUHaNbl, TpPaH3uTHoe Bpema 6onee 10 mc O6yzer nNpUBOAMTL K MOABJAEHUIO XapaKTePHOro
«meTannuyeckoro» Tembpa ronoca, a 6onee 20-30 Mc — NONHOLLEHHOMO 3X0. 3aMeTHOCTb 3aBUCUT OT TuMa
TEPMMHANbHBIX YCTPOMUCTB U aKYCTUYECKOTO OKPYKEHUA.

2. llomepu nakemos.
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CnoHTaHHble MOTEPU MAKETOB YCTPOMCTBO MOMKET MCMPaBAATb NMOCPeACTBOM MPOMNPUETAaPHOro
HaZeXXHOoro NpoTokosa. O4HAKO Ha 3TO HY)KHO BPeMA, M eCc/iM U3-3a 3aMETHOM TPAH3UTHOW 3a4eprKKu
NOBTOPHbIA NAKET NPUAET NO34HO, OH He ByAeT UCNONb30BaTbCA.

3. Bapuayus epemeHu 3a0epHcKu.

Bapvaumm BpemeHM nepefadnm  NAKeToB  KomneHcupyloTca  xuTTrep-bydepom  Ha
NPUHMMAIOLWLEM MyAbTUNAEKcope, pasmep [xuttep-bydpepa ponkeH 6ObiTo 60ablle MaKCMMANbHO
O0MYCTUMOrO OTK/IOHEHUA BpEMEHM nepesiayum oT cpeaHero BpeMeHn nepeaaym naketa natoc 1 mc.

5. Kakas mMMHMManbHas NponyckHasa cnocobHocTb TpebyeTca AnA nepepayun 1-ro CTPYKTYpUPOBAHHOIO
M HECTPYKTYPUPOBAHHOro NoToKa G.703 uepes IP-ceTb 1 Yepes Ethernet-ceTb? OT Yero 3To 3aBUCUT?

Y 060ux NMOTOKOB HOMWHanNbHaa 6utosaa ckopoctb 2048 Kb6ut/c. O6o3Haumm E1 = 2 048 000
6ut/c.

Ecnn, Hanpumep, ucnosb3yerca nepenada naketramu no N 6alT NosesHOM Harpysku, To Ha
KaXKabl NaKeT HY)KeH elle 3arosioBok, XX 6ant gna naketa 802.3 u YY 6ant ana naketa UDP. MNostomy
ncnosibayemas nosioca 6osblue.

[ONMHbI COCTaBHbIX YacTell 3aro/I0BKOB MaKeToB cieaytowme (B 6aiTax):

MAC = 14 (DA = 6, SA = 6, EtherType = 2)
VLAN = 4
TDMoP = 14
1P =20
UDP = 38

3aronosok ana naketa 802.3 (MAC + VLAN + TDMoP), XX = 32 6aitTa = 256 6ut
3arosi0BoK A1 naketa c IP/UDP, YY = 60 6ait = 480 6uT
Konnyectso Ethernet naketoB B cekyHAay Ana nepeaaym notoka E1, Cnt = 2 048 000/N

El1 = 2048000 (6bmroBas CKOpOCTE moroka E1, 6wur/cC)

N = 2048 (momesHas Harpyska, OuT)

XX = 256 (gamHa 3arojioBxka 6e3 IP/UDP, 6ur)

Yy = 480 (mmmHa 3arojioBxka ¢ IP/UDP, 6wur)

Cnt = 1000 (KommuecTBO Ethernet makeToB 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 A1a NakeTos ¢ 3a2oa0eKkamu IP/UDP B 6utax =
Cnt * YY + Cnt * N = 1000 * 480 + 1000 * 2048 = 2 528 000 6ut/c unun 2528 k6um/c

CBoaHble TabumLbl NOA0ChI NPONYCKAaHWA A4 0AHOro notoka E1 B K6MT/C AN1A Pa3HbIX NapPaMeTPOB.

¢ IP/UDP, maxPayload = 1458 6aiir

K6ut/c TimeSlot ‘ 32 ‘ 16 ‘ 8 ‘ 4 ‘ 2 ‘ 1 fps
FrameSize (0,5 mc)

1 3008 | 1984 | 1472 | 1216 | 1088 | 1024 | 2000

2528 | 1504 | 992 | 736 | 608 | 544 | 1000

5 2240 | 1216 | 704 | 448 | 320 | 256 400

10 2144 | 1120 | 608 | 352 | 224 | 160 200

20 - 1072 | 560 | 304 | 176 | 112 100

63 - - - | 271 | 143 | 79 [31,75
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6e3 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

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’KKa BHOCUMAs YCTPOWCTBOM U OT Yero oHa 3aBUCUT?

3aaepKKa Ha NaKeTU3aumnIo BO BXOAHOM ycTpolcTee. [Tponcxoant Ha Bpems 3anoHEHMA NakeTa
AaHHbiMmK OoT E1 - FrameSize.

3azeprKKa B OxuTTep bydepe B BbIXOAHOM YyCTpOMCTBE. B cpegHem paBHa pasmepy bydepa,
KOTOPbI yCTaHaB/NMBAET N0J/Ib30BaTENb UCXOAA M3 NAapamMeTpoB ceTu - JBSize.

7. Kakue Tunbl curHanusauum nepepgatorca waw3om? CAS, CCS? Jliobbie? Ectb nn Kakue-nmnbo
orpaHuueHua? PRI ISDN, SS7, proprietary out of band?

Jlobble. B Tekywel Bepcun KaHan abCcontoTHO NpPo3payeH.

8. Kakum o6bpaszom npoucxogut nepeaayda cCUHXpoHu3aumMmn? KTo moxkeTt/nonxKeH ABAATLCA UCTOYHUKOM
CMHXPOHM3aLMM B ceTU? MOMKET N W03 ABAATLCA UCTOUHMKOM CUHXPOCUrHana?

B TeKyl.ein BepcMM Ha KaxkOoOM BbIXOAHOM nopTy E1 cMHXpOHM3aLuMsA BOCCTaHaBAMBaEeTCA
NPOrpaMmMHO, NCXO4A M3 XapaKTEPUCTMK NOTOKa NPUHATOrO Yepes ethernet naum ot gpyroro nopra E1.

9. Noaaepkusaerca am ctpyKtypa FAS, CRC4?

Crpyktypa FAS/NFAS MoXeT aHa/iM3MpoBaTbCA, €CNM B yCTaHOBKax notoka E1, napametp
"Unframed" yctaHosneH B "No". B atom cny4yae, oTCyTCTBME TaKOM CTPYKTypbl OyaeT BOCMNPUHATO Kak
owmnbka. Crpyktypa CRC4 MOXKeT aHanu3MpoBaTbCsi, €CAM B YCTaHOBKAx MoToKka E1, BbicTaBUTb
COOTBETCTBYIOWME onunn B napameTpe "CRC4".

10. KakoBa maKcMmanbHasA AnHa Kagpa, obpabaTtbiBaemas BCTPOEHHbIM KOMMyTaTopom?

MoxeT 6bITb HacTpoeHa Ha 1518 untagged / 1522 tagged, 1632, 2048, 10240. 3HauyeHue no
ymondaHuio 1518/1522. 3aBucKT OT annapaTHOMN BEPCUM YCTPOMCTBA.

11. Kakum o6pasom pasgenserca wmpuHa WAN-KaHana mexay notokamu E1 n octanbHbiM Tpapukom?
[AMHaMKn4ecku, CTaTU4eCcKn, oT Yero 3aBUCUT?

B KommyTaTope ecTb 4eTblpe ypoBHA ouyepegeit. MakeTbl, Hecywme E1, umeloT npuopurer,
3agaHHbIA napamerpamm "VLANPri", "ToS" B nyHkTe «3.2.2.1 /TDMoP/nopt/config». Mo ymonyaHwuio,
AVUCLUMNAMHA NAaHMpoBaHUA — strict priority, TO ecTb ecnn ecTb XoTAa 6bl OAMH NaKeT C AaHHbIMK E1, OH
6yaeT Hanpas/ieH B BbIXOAHOM MOPT paHblUe BCEX OCTa/bHbIX NAKeTOB. Takas AWCLMMAMHA FrapaHTUPYeT,
YTO €C/NM roN0CoBble AaHHble B NPUHLMNE MOTYT BbiTb AOCTaBAEHbI Yepes arperaTHble MHTepdENChbl, OHK
6yayT AOCTaBEHbI B /IOObIX YCI0BUAX.

OucumnanHy nnaHMPoBaHUA BbiIXoga GPENMOB MOXKHO M3MEHUTb napameTtpom "Scheduling" B
nyHkte «3.2.10 /EthGlobal». MosHo opraHusoBaTb nNiaHWpoBaHuWe odepesen Tuna round robin ¢
Pa3NIMYHLIMK  OTHOLEHUAMKM, obecneuynTb 4YacTM MAM BCeM MaKeTam noJsib3oBaTesnbckoro Ethernet
NPUMOPUTET pPaBHbIM WAM NpeBblwatowmii TakoeBok y E1l. OgHako 3To 3a npepenamu noTpebHocTel
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06bI4HOro Nonb3oBaTeA. Pa3Be YTO 3TO MOXKET 6bITb MHTEPECHO Ha Y3KUX KaHanax, Mo KOTOPbIM NbiTatoTcA
nepenaBaTb HECKOJIbKO NOTOKOB E1. PasHbili NpuvopuTeT NO3BOAUT A0BUTLCA NoodepenHON Aerpagauuu
NOTOKOB NP CYy}XeHWUM KaHana, a He paspyLleHMsa BceX NOTOKOB 04HOBPEMEHHO.

12. MoNHOCTbIO 1M HE3aBMCMMAA CUHXPOHU3ALMUA ANA KAXKAOro nopra, nepeaatouiero notoku E1? Ectb
N KaKue-nnbo orpaHnMyeHua?

MNoNHOCTbLIO HE3aBUCMMA.

13. Kakoit adpdekT gaér ycraHoBKa napametpa Unframed = Yes/No?

Motok ¢ napametpom Unframed = Yes, nepegsaetca 6e3 KOHTPOAS COAEPHKMMOrO.
EAMHCTBEHHOE, YTO BOJIHYET MY/bTUMAEKCOP — Ha/M4YMe XOTb KaKoro-HMbyab CUrHana M BbINOAHEHME
npasun koamposaHua AMI/HDB3. MNotok ¢ napamerpom Unframed = No, nposepsetcA Ha Haauuve
FAS/NFAS. OrtcytctBune ¢peiimoBoit nocneaoBaTeNbHOCTU cyMTaeTca owubkon. C dperdmmnpoBaHHbIM
notokom (Unframed = No), MO*KHO MCNO/b30BaTb KOMMNPECCUIO, yCTaHOBMB NapameTp Compression = Yes, B
nyHkTe «3.2.2.1 /TDMoP/nopt/config»

14. Kak onpegenutb ONTUMA/bHBLIN pasmep Axutrep-6ydepa? Ha uto BAMAeT M3meHeHuMe pasmepa
BbIXO4HOU ouepegu?

OH Ao/KeH 6bITb Bonblue, Yem GAYKTYaLMA TPAH3UTHOrO BpeMeHu B ceTu. Hanpumep, ecam ana
CTa NaKeToB Bpema TpaH3nTa Konebnetca oT 2.5 40 6.5 mc, To Bydep AoKeH bbiTb, XoTA 6bl 4 MC, 4TOBbI HU
OOMH MaKeT He 6bln noTepaH. Jlydwe, ecan bydpep euie 6onblue, TOrga cMoKeT paboTaTb MexaHU3Mm
nepesanpoca NOTEPAHHbIX NaKeToB.

PekomeHayemblii pasmep OKutTep-bydepa B MC, MOXKHO MNOCMOTPETb B MapameTpe
"RecommendedJB" B nyHKTe «3.2.2.3 /TDMoP/noprt/statistics».

He Bcerga MOXKHO Y0BNETBOPUTL 3TOMY ycnosuio. Hanpumep, B kaHane Wi-Fi nogasnsatouiee
6O/bLWIMHCTBO MaKeTOB AOCTaBNAETCA 33 eAMHULbI MUAINCEKYHA, a Hebosbliaa 4acTb, ckaxkem, 0.1%,
3a[epPKMBAETCA Ha CeKyHay u 6onee. HenpaktuyHo ycraHasausaTb 6ydep B ABe CeKyHAbl M3-3a
HenpMemnemoin 3afep>KKu 1 sxa. Ero cnemyer yctaHoBUTb, CKaxkem, 10 MC, U NPUMUPUTLCA C TEM, YTO
Masnas yacTb naketos ByaeT noTepAHa M BO3HUKHYT BbinageHua. OHU NPaKTUYECKM He yXyAWaloT KayecTBo
nepeAaun rosioca 1 NOYTU He BAMAIOT Ha PaboTy GpaKkcos U MOJEMOB.

MosToMy BO BCeX C/ayyasx, KOrAa AOMCNEPCUA BPEMEHMU 3afep’KKM MpesblluaeT eauHULb
MUIUCEKYHA, BeNnUnHa Bydepa — KOMNPOMMUCC MEXKIY 3aJePSKKON U KOSIMYECTBOM NOTEPAHHbIX NaKeToB.

15. Kak onpegenutb onTMmanbHbi pa3mep AaHHbIX B nakeTe? Ha uto Banser usmeHeHume?

Bonblie nakeT — meHblUe OBepxea Ha nepegayy 3aroNoBKa. bonblie 3aaeprKKa Ha NakeTUsaumio.
Bonblie noTepy nonesHom MHPopmaLMmn Npu NponagaHUM 04HOro NakeTa.

16. Kakoe makcMumanbHOe KOAn4ecTso nopTos MOXXHO OGBEAMHMTb B CTeK?

CTeK 6o/blUe He noaaepXKnBaeTcs.

17. Kako# Homep NopTa UCNO/b3yeTca YCTPOUCTBOM NpU nepegade no naketHom cetu?

UDP - 41000 dst, 41001 src

18. 3auem Hy)XeH BCTPOEHHbI TEPMUHAJIbHDBIA CEPBEP U KaK MM NO/Ib30BaTbCA?

Hanpumep, Ha caiiTe ycTaHOBAEH wWto3 BMmecTe ¢ ATC, y KOTOPOM 13 NOPTOB YNpPaBAeHUA TO/IbKO
RS-232. CepBep npuroautca, 4tobbl ynpasnaTthb ewe u 3toit ATC yepes IP ceTb. Ee nopT RS-232 noasutcaA Ha
cooTBeTcTBYIOWEM IP nopTy Hawero wak3a.
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19. Mbl xoTum nepeaaBaTtb AaHHble E1 uepes paguo-Ethernet. Bcerga nm 6yaet pabotaTb Wal03 B 3TOM
cxeme. KaK HY>XHO ero HacTpouUTb ANA ONTUMAJIbHOW PaboTbl, U KaKue orpaHUYeHUA BO3MOMKHbI?

Mo Hawum nNpeacTaBAeHMAM, HYXHO MMETb NOAO0CY, B Napy pPa3 MpeBbialoWyo 3arpysky
KaHana pgaHHbiMmu E1. PacnpegeneHue BpeMeH 3a4eprKKM MNaKeToB AOJIKHO OblTb COCPeAoTOYEHO B
nHtepsane 0..10 mc Bo nsberkaHue NosiBNEHNA CUALHOIO 3xa. Mpun aTom AKUTTEp Bydep CTOUT YCTaHOBUTD,
cKaxem, 15 mc. MakKeTbl, 3ageprKaBimnecs 6oblue, YeM Ha 3TO Bpemsd, byayT BbibpolweHbl. Mo3aTomy gons
TaKMX NaKeToB B KaHasie Ao/kKHa bbiTb HeboNbLWON. [Naas Ha cTaTUCTUMKY E1, MOXKHO OUEHUTb, Kakan aons
nakeToB He nonana B jitter buffer.

Kpome aToro, euie oanH napameTp — maximum gap interpolation — yka3sbiBaeT Bpems, B Te4eHune
KOTOpPOro npu MOJIHOM OTCYTCTBMM MAKeTOB Ha BXxode LWAo3 b6ydeT nbiTaTbCs nogaBatb Ha nopTt E1
npeablaylmnii ypoBeHb, YTobbl M36erKaTb LWEeAYKOB M NMomMex B KaHane. [1o UCTedeHuM 3TOoro MHTepBasna
LUJIKO3 PELUUT, YTO CBA3b BCE XKe NopBanach, 1 BblgacT AlS.

B Tex Wi-Fi KaHanax, KoTopble Ham BCTPeYaauCb, pPa3 B HECKOJIbKO MWHYT nepeaaya
npuocTtaHasamBaetca Ha ~800 mc, 1 nspeaka Ha ~1600 mc. MoaTomy napameTp maximum gap interpolation
CTOUT ycTaHasAmBaTtb B 2000 mc.

4.6 TexHuueckaa nogaepika

TexHuyecKan noagepkka MoXKeT bbiTb NosyyeHa oT gUcTpubbioTOpPa, Y KOTOPOro bl KynaeH
MY/IbTUNNEKCOP. 33 A0NOHUTENbHOM MHGOPMaLMEN, NoXKanyicTa, obpaliainTech K NPOU3BOANUTENIO.
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5 O6HoBNeHMe NnporpaMmmHOro obecneyeHus

HauuHasa ¢ sepcun MNO LPOS 1.0.9.4SR2, nusmenunca MAC-agpec no ymonyaHuio. B ceasu ¢ atum,
npu obHoBneHun MO c 6onee crapoii Bepcum Ha Bepcuto LPOS 1.0.9.4SR2 u Bbiwe, Heobxoaumo
nepesanyctutb NoToku E1.

5.1 O6HoBNEHME YCTPOICTBA, Yepes telnet unm mepmuHan

1. Ona obHOBAEHMA MPOLIMBKU MYNbTUMAEKCOPA HEOOXOAMMO MNOAKAUYMTBCA K Hemy no FTP B
NacCMBHOM peXMUMe, UCMONb3yAa NOTMH — admin, naponb — admin. MNocne NOAKAOYEHUA Bbl YBUAUTE
coaep>kumoe Katanora /mnt/flash.

2. Janee Heobxo4MMO CKONMPOBATL B 3Ty NanKky daina npownskn LPOS_X.YSRZ.bin. Ha ycTpoiicTee B
narke, B KOTOPYO Bbl CKONMPOBa/iM 3TOT $aiis, OH He oTobpasunTca.

3. MNoaknoumTech K yCTPOKCTBY, Ucnonb3ys telnet unn mepmuHas, BBeanTe norMH — admin, naponb
— admin. Janbwe HeobxoAMMO NepenT B KOMAHZAHbIA PEXUM YNPaBAEHMA YCTPOMCTBOM, €C/iM Mo
YMOYaHUIO OTKPbIZIOCbL menu. Onsa 3TOro Ucnonb3ynte covyetaHne kKnasuw “ESC+Q” wnn “CTRL+C”. 3atem
BBEAMTE KOMAHAY Ssystemupdate. Joxantecb 3aBepieHna 06HOBAEHMA NPOLUNBKM.

4. [anee HeobxoAMMO Nnepe3arpysnTb YCTPOMCTBO. [114 3TOro Heob6xo0AMMO BBECTU KOMAHAY reset.

5. Mocne nepesarpyskun ycTpomncTea oHO ByAeT 3arpyKeHo ¢ HOBbIM NPOrpaMmHbIM obecnedyeHmem.

5.2 O6HOoBANEHMe YCTPOIiCTBa, Yepe3 web-uHtepdeiic

1. 3aitTn uepes Web-uHtepdelic Ha ycTpoincTBo, Hanpumep, no agpecy http://192.168.0.24, seegute
NorvH — admin, naponb — admin.

2. HaxkmuTe ccbinky "UPDATE FIRMWARE".

3. Bbibepute ¢ain c obpasom onepaLMOHHON CUCTEMbI M AOMKAUTECH, KOTAa OH 3arpysutcsa Ha
YCTPOWCTBO.

4. Haxmute "MPUMEHUTDL", uTo6bl 06HOBUTL CUCTEMY.

5. MNepesarpysuTe cucremy, 4tobbl 06HOBIEHMA BCTYNWUIM B CUAY, HaxKaB ccbinky "MEPE3ATPY3UTDL".
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6 TexHuyeckoe ob6cnyXKusaHue

Mepuoanyeckoro TeXHMYECKoro ob6cyneaHmsa obopyaoBaHusa He TpebyeTcs.

Onmuyeckue mynbmunneKkcopsl ToPGate 127



7 TlapaHTUK nsrorosurtens

MynbTunAeKcop nNpPOWeEén npeanpoAaKHblit nporoH B TeyeHMe 48 uyacos. MsrotoButenb
rapaHTUpyeT COOTBETCTBME MYAbTUNIAEKCOPA TEXHUYECKMM XapaKTepuCTMKam npu  cobatogeHun
nosib3oBaTeNeM YCNOBUI SKCNAYaTaLUKN, TPAHCMOPTUPOBAHMA U XPaHEHWUA.

CpOK rapaHTUM yKasaH B rapaHTUMHOM Ta/IOHE U3FOTOBUTENA.

M3rotoBuTenn o06A3yeTcA B TeyeHMe TapaHTUIMHONO Cpoka 6e3B03Me3gHO  YCTPaHATb
BblsiB/IEHHble AedeKTbl MYTEM PEMOHTa WM 3aMeHbl My/IbTUMN/IEKCOPA UM EF0 MOZYEN.

Ecnn B Te4eHMe rapaHTUIMHOIO CPOKa:

e nonb3oBaTtenem 6blin HapyweHbl yCcnoBuA 3KCnyaTaulnn UANM Ha MYNbTUNNEKCOP 6bin
nogdaHbl NUTaOWMeE HanpAXeHUA;

®  MY/bTUNNEKCOPY HaHECEHbl MEXaHWYECKME NMOBPEeXKAeHNs;
e MHTepdencbl My bTUMIEKCOPa NMOBPEKAEHbI BHELWHMM ONacHbIM BO3AENCTBMEM,
TO PEMOHT OCYLLLECTB/IAETCA 3a CYET N0/1b30BaTeNA.

[locTaBKa HEMCMPABHOro My/IbTUM/IEKCOPA B PEMOHT OCYLLLECTBAAETCA MO/b30BaTE/IEM.

lapaHTUIIHOE 06CNYyKMBaHME MPEpPbLIBAETCHA, €C/M M0J/1b30BaTe/Ib MPOU3BE/T CaMOCTOATE/IbHbIN
PEMOHT MyJ/IbTUMNIEKCOPA (B TOM YMC/IE, 3aMeHY BCTPOEHHOTIO NpeaoxpaHuTens).
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NPUNOXKEHUE A. BbICTPOE PA3BEPTbIBAHUE MY/IbTUN/IEKCOPOB
BbbicTpoe pa3BepTbiBaHUe

MoaKknoueHne mMynbTUNAeKkcopa (rMbpugHoro mynbTunnekcopa) cepumn ToPGate pekomeHpgyeTcs
NpPOBOAMTb B C/ieAytoLLelt NOCAeA0BaTeNbHOCTH:

1. YcTaHOBMWTb Ha CTO/Ie, MO0 3aKPEnuUTb Ha CTeHe, INOO PasMecTUTb B CTOMKE uUau Wwkagdy 19”.

2. MNoAKNYUTL KNeMMY 33a3eMIEHUA, PACNONOXKEHHYIO Ha 3aZHEel MaHenu Kopnyca, K BHeWHemy
3aLWUTHOMY 33a3EMNEHMUIO.

3. MNoAkNuNTb Kabenb NUTAHUA K KNEeMMHOMY COeAMHUTEN0 Ha 3a4HEeN MM nepegHen naHenu
MYNbTUMIEKCOPA.

4. NopaTtb HaMNpAMKeHUe NUTaHMA Ha MyabTunaekcop. (Mocne BKAKOYEHUS NMUTAHUA aBTOMAaTUYECKM
Npoun3BOAUTCA CaMOTeCTUPOBaHMe 060pya0BaHUA.)

5. CKOHUIryprMpoBaTb MyAbTUNIEKCOP.

Hue KpaTKo onucaH MpoLecc YCTaHOBKWU B CTOWKY MAM WwKad wupuHoit 19” u KoHdpurypaumm
MynbTUNAEKcopa cepumn ToPGate ans pexunma nepegaum notokos E1 B peskMme TOYKA-TOYKa MOBEPX
yposHs UDP/IP.

1. YcTraHOBKa, KpenneHue

MynbTunnekcop cepun ToPGate npegHa3HayvyeH ANA HAaCTONbHOW YCTAHOBKMW, ON1A KPENIEHNA K CTeHe
WU pasMeLLeHuns B CTOMKe U WKady wmpuHoi 19”7,

Onsa KpenneHna MynbTUNAEKCOpa B CTOMKE WAWM WKady wupuHon 19”7 AONONHUTENBHO MOXKET
NoCTaBAATLCA KpenexHasa ckoba, kpome mogenn ToPGate SFP.

YcTaHOBKa MynbTUnaekcopa cepun ToPGate p[onkHa NpoM3BOAUTBCA B UYMCTOM, CyXOM
oTan/iMBaemMom nomeleHuun. Mepes ycTaHOBKOW HEOHXOAMMO NPOU3BECTU BHELLHWI OCMOTP KOMMJIEKTa C
Le/1blo BbIAB/IEHNA MEXaHUYECKMX NOBPEXAEHMIA KOPMyca U COeANHUTENbHbIX 9/1eMEHTOB.

Mpy ycTaHOBKE My/NbTUMNAEKCOPA HeobxoaMmo obecneuynmTb Kak MUHMMYM 5 cm cBoboaHoro
MPOCTPAHCTBA CO CTOPOHbI NepeaHen NnaHenn gnsa NoAKAYEHUA NHTepPdENCHbIX Kabenei u He meHee 5 cm
CO CTOPOHbI 334Hel NnaHenn gnsa BEHTUAALMUN U NOAKAIOYEHMA NUTAHUS.

TemnepaTtypa OKpyrKalolel cpeabl AONKHA cOCTaBAATb oT +5 a0 +30 °C npu BaaxkHoctn ao 80%, be3
KOHAEHcaTa.

Mynbtunnekcop ToPGate SFP BbinonHeH B dpopm-dpakTope SFP (Small Form Factor Pluggable) ans
6bICTPOro U NPOCTOro NOAKAOYEHNA B CTAHAAPTHbIN NopT SFP 1to60ro rurabMTHOro KOMMyTaTopa.

Mynbtunnekcopbl ToPGate (1E1-1FG, 2E1-1F) BbiMONHEHbI B BUAE U34eNMA B METaN/IMYecKoM
Kopnyce pasmepamm 82x26x85,5 mm.

Onsa kpenneHma mynbTunaekcopos ToPGate (1E1-1FG, 2E1-1F) B cToMKe uau wKady wupuHon 19”
MOCTaBASETCA KpeneXXHas cKoba, KOTopas KPenutcs K My/IbTUMNIEKCOPY C OAHOW CTOPOHbI (nnbo cnesa,
nnbo cnpasa).

Mynbtunnekcop ToPGate (4E1-2FG) BbinosHeH B Buae w3Aenns B META/I/IMMECKOM Kopnyce
pasmepamm 215x105x44 mm.

Ona Kpennenus mynbtunnekcopa ToPGate (4E1-2FG) Ha cTeHe NOMELLEHMA, Ha HUXKHEWN CTeHKe
YCTPOWCTBA CAEeNaHbl CneumabHble KpecToobpasHble MOHTAXKHbIe Bblpe3bl (0TBEpPCTUA).

Ona Kpennenus mynbtunnekcopa ToPGate (4E1-2FG) B cToMKe uAM WKady WKpuHoi 19”
NMOCTaBAAETCA KpenexHan ckoba.

MynbTunnekcop ToPGate (8E1-2FG) BbiNosHEeH B BuUae M34envMa B MeTaN/IMYECKOM Kopryce
pasmepamm 215x150x44 mm.
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Ons KkpenneHua mynbtunaekcopa ToPGate (8E1-2FG) Ha cTeHe NOMELLEHUs, Ha HUMKHEW CTeHKe
YCTPOICTBa cAenaHbl CneLmanbHble KpecToobpasHble MOHTaXHble Bbipesbl (0TBepcTUA).

Ona KpenneHua mynbtunaekcopa ToPGate (8E1-2FG) B ctolike wauM wkady wWupuHon 19”7
MOCTaBASAETCA KpenexHan ckoba.

Mynbtunnekcop ToPGate (16E1-2FG) BbiNONHEH B BMAE W3AENNA B METa//IMYECKOM Kopryce
pasmepamm 430x150x44 mm.

Onsa KpenneHus mynbtunnekcopa ToPGate (16E1-2FG) Ha cTeHe MOMELLEHMA, Ha HUXKHEN CTeHKe
YCTPOICTBa cAenaHbl CneLmanbHble KpecToobpasHble MOHTaXHble Bbipesbl (0TBepcTUA).

Ona KpenneHusa mynbtunaekcopa ToPGate (16E1-2FG) B cToiike wau wKady wupuHoin 19”7
NoOCTaBAAETCA KpenexHasa ckoba.

2. BKatoueHue (nogayva nutaHuA)

MoaxnioueHne mMynbTMNAekcopa (rmbpuaHoro mynbTunaekcopa) ToPGate pexkomeHayertcs
NpoBoAMUTL B CAeAytoLLen Nocea0BaTeIbHOCTH:
1. MoaknwounTe KNemMy 3a3eM/IEHUS, PACMOJIOKEHHYHO Ha 3adHel naHenau Kopnyca, K
BHELIHeMY 3alLUUTHOMY 3a3emneHuto. Ha mynbtunnekcopax ToPGate (SFP, 1E1-1FG, 2E1-1F)
KNemma 3a3eM/IeHUs OTCYTCTBYET.

3aaHAs naHenb MmynbTunaekcopa ToPGate (4E1-2FG)

| 160,260V AC 400 mA max

‘ \ ™ CONSOLE AUX PORT |
- &. RS 232 0L RS-232
-+ L e
36,72V DC ® l @
3agHAa naHenb mynbTunaekcopos ToPGate (8E1-2FG)

— S ——— — \ .
-‘b AN CONSOLE AUX PONT
=
\ =
- - %‘ "y 2.
. . . g ’ —— d it
; =
2 wvoe [ L W=
L —_— $8 200V AC 408 mA sy '

3afHaA naHenb mynbTunaekcopos ToPGate (16E1-2FG, 24E1-FG)

2. MNogkniounte Kabenb nNUTAHMA K KAEMMHOMY COeAMHUTEN0 HA 3afdHel naHenu
mynbTunaekcopa ToPGate.

Mynbtunnekcop ToPGate SFP oTaenbHoOro nuTaHWA He TpebyeT, T.K. 3anuTbiBaeTca OT
rurabutHoro Ethernet-kommyTaTopa, B SFP nopT KOTOpPOro NnoAKat4vaeTcs.

dneKkTponuTaHue mynbTunaekcopa ToPGate (1E1-1FG,2E1-1F) npousBoauTcA OT MCTOYHMKA
NOCTOAHHOIO TOKa HanpsxeHuem 12B (B komnnekte npeobpasosaTenb 220B nepemeHHoro Toka B 12B
NMOCTOAHHOrO TOKa). Mo 3aKa3y MOKeT NPOU3BOAMUTLCA C MUTAHMEM OT UCTOYHMKA NOCTOAHHOIO TOKa - 48B.
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MNpeobpasoBaTenb 220B nepemeHHoro Toka B 12B noctosHHOro Toka

| o oy
3afHAA naHenb mynbTunaekcopa ToPGate (1E1-1FG, 2E1-1F)

dneKkTponuTaHue MmynbTUMnNaekcopa ToPGate (4E1-2FG, 8E1-2FG, 16E1-2FG, 24E1-2FG)
npousBoauTcA MO0 OT WMCTOYHWMKA MOCTOSHHOIO TOKa HanpsxeHuem 36..72B, nmbo oT cetn 220B
nepemeHHOro ToKa.

3a/HAsA naHenb MmynbTunaekcopa ToPGate (4E1-2FG)

e

&. @ CONSOLE AUX PORT
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A (a
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3aaHAs naHenb mynbTunaekcopa ToPGate (8E1-2FG)
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3aaHAsA naHenb mynbTunaekcopa ToPGate (16E1-2FG, 24E1-2FG)

3. MogaaliTe HanpsKeHue NUTAHUA Ha MyabTunaekcop cepumn ToPGate.
3. [focTyn K ynpasaeHuto

Mo ymonyaHuto mynbtunnekcop ToPGate umeet IP agpec 192.168.0.24 v macky 255.255.255.0,
HaunHasa c Bepcum MO LPOS 1.0.9.3SR5. Ha 6onee crapbix Bepcusx MO IP agpec no ymonyaHuio
192.168.0.201.

Ona poctyna no Ethernet kK ToPGate HeobxoAMMO NOAKAKOYMTL YNPaBAAOWMIA KOMMbIOTED,
HaxogAawumica B Toi Ke noacetu, 4to n ToPGate. YcTpolcTBO AO/IKHO OTBeYaTb Ha KomaHay ping. Ha
yNpaBAatoWwem KOMNbloTepe A0JKeH ObITb YCTAHOBNEH KAUEHT telnet.

Onsa poctyna K yctpoictey ToPGate (SFP) ero HeobxoaMmo nopgKayaTb K rurabutHomy
KOMMYTaTOpy, Haxoaslemyca B TOM e noacetu, 4yto u ToPGate (SFP). 3atem HeobxoAMMO MOAKNIOUUTD
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YNPaBAAOLWMA KOMMBIOTEP K KOMMYTATOPY, KOTOPble HAXOAATCA B TOM e nogcetn. YCTPOMUCTBO A0MKHO
OoTBEYaTb HAa KOMaHAYy ping. Ha ynpasasatowem KomnbroTepe foaKeH bblTb yCTaHOBAEH KAKEHT telnet.

Ona noaknoyeHMa K YCTPOMCTBAM HA YNPaBAAIOWEM KOMMbioTepe HeobXxoauMmo BbIMNOMHUTL
KomaHay telnet 192.168.0.24, ecan Bepcua MO LPOS 1.0.9.3SR5 waun Bbliwe. Ecan Bepcua MO Huxke LPOS
1.0.9.3SR5, TO Ha ynpasaaloLWeM KoMmnbloTepe HeobxoAMMO BbINOAHUTbL KOMaHAy telnet 192.168.0.201.

MynbTunnekcop ToPGate, kpome ToPGate (SFP), TakXe umeeT nocneaoBaTesbHbli UHTepdelic
miniUSB anna ynpasneHus. Mpu Mcnonb3oBaHMM Noc/iefoBaTelbHOro MHTepdenca Heobxoanmma ycTaHOBKa
CrneLmanbHbIX 4paliBePOB, KOTOPblE MOXHO CKa4yaTb C CalTOB B CETU

Internet, u nporpamma TepmuHan (Hanpumep, HyperTerminal).

Mocne NOAKAOYEHMA K YCTPOMCTBY Bbl yBMAMUTE 3anpoc Ha BBOA JI0rMHA M napons. Mo ymonyaHuio
nornH — admin, naponb — admin. MNMocne BBOAA NOFMHA M NAPOAA OTKPOETCA MEHI0 KOHPUTYpUpPOBaHMA
ToPGate.

4. LLlaru KoHpuUrypuposaHmsa

Ona npaBuabHOM paboTbl MysibTUNAEKCOPOB cepum ToPGate B ceTM Mx HEobXoAUMO Haa/ierKalmm
obpa3om cKOHUrypupoBaTb. B gaHHOM naparpade onucaHbl wWarM KOHGUTYpUpoBaHUA, npoaenas
KOTOpPble, MOXHO BbICTPO 3anNyCTUTb MYybTUMEKCOPbI B paboTy.

4.1. UameHeHue naponeii gocryna

KomaHzoi TepmnHana passwd ycTaHOBUTE HOBbIN Napoib Aas noab3osatens admin. Maposib MoxeT
cogepXatb A0 18 6yKB naTuHcKoro andasuTta U umdp. Mo coobpaxkeHnam 6eszonacHoCTM BbibBUpaTe
napo/ib A0CTAaTOYHOW A/INHbI.

M3meHeHue naponsa nosb3osatens admin.

LPOS > passwd

Enter old password

Enter new password

Enter new password again

4.2. Ynpasasowui IP nurepdeiic

Mynbtunnekcopy cepum ToPGate Heob6xoaMMoO yKasaTb Hy*KHbI Bam IP appec, macky u wnwo3 no
YMOJI4aHUI0, C KOTOPbIMM OHO ByAeT AoCTynHO B Bawel cetw.

[ns aToro nepengute B NyHKT meHto IP. [lanee BbibepeTe NyHKT stored-config. 3apaiiTe ycTponctsy IP
agpec (NetworkAddr), macky (NetworkMask) n wmo3 (DefaultGateway), a 3aTem Haxkmute “ESC+S” ans
COXpaHeHua KoHPUrypaumm. MMeHHO ¢ 3TUMKM NapamMeTpaMn YCTPOICTBO ByAeT 3arpysKeHo B C/eayoLmii
pas.

[na cmeHbl 3TUX NapameTpoB 6e3 COXpaHeHUA M nepesarpysku ycTponcTea HeobxoamMmo 3a4aTb Te
e napametpbl (NetworkAddr, NetworkMask, DefaultGateway) Bo BKnagke current-config. Ho, nocne
nepesarpyskun yCTpoMCTBO ByAeT 3arpyKeHo C napameTpamu, yKasaHHbIMU B NyHKTe stored-config.

4.3. NuTepdeiicbl aoctyna G.703

[na nepepaumn Kaxkporo notoka E1 mexkay ABymA MHTepdencamm pasinyHbIX MYAbTUNIEKCOPOB
cepun ToPGate KoHOUTypupyeTca BUPTyanbHaA Lenb, NPUYEM e€ HACTPOMKa ocyllecTBAsAeTca Ha oboux
MYNbTUMNIEKCopaXx.

OnuwunTe BUPTYasbHble Luenu mexay nHtepdeincamm G.703. Bol MoXKeTe coegMHATb NPOM3BOJIbHbIN
nHtepdeiic G.703 opHoro MmynbTUnaekcopa ToPGate ¢ npou3BO/bHbIMM UHTepdencamu Apyrux
mynbTunaekcopos ToPGate B ceTu.

MoakntoueHMe npomsBoaMTCca nNpu nomowmn kKabens UTP wuam STP, mcnonb3yetcs Ase napbl
(nepegava: 1, 2; npuem: 3, 6).
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MepelignTe B NyHKT meHto TDMoP;

BbibepeTe nopT, K KOTOpoMy NoakaoYaeTe obopygosaHme TDM;

MepelianTe BO BKNAAKY config;

MNapameTp AdminStatis ycTaHOBUTE B pexMm coeanHeHus — Connect;

YkaxuTte IP agpec yaaneHHoro yctponctsa — RemotelP;

YKarKute HOMEep KaHana Ha Y[A/NIeHHOM YCTPOWCTBE, K KOTOPOMY MNpPOM3BOAMTLCA
nogkntoyeHne — RemoteChannel,

7. MNMosTopuTe NYHKTbI 1-6 Ha BCTpeuyHOM myabTunaekcope ToPGate;

ok wnNeE

5. Ucnonb3zoBaHue daitnos KoHpuUrypauum

Bce HacTpoliku mynbTunaekcopa cepum ToPGate coxpaHatoTca B dpane “/mnt/flash/system.cfg”. 3tn
HaCTPOMKM BbINOJIHAIOTCA NPU CTapTe ycTpoicTBa. Coaepsknmoe sToro daina MoKeT OblTb BbIBEAEHO B
OKHe TepmMHana KomaHgoh show system.cfg, nnbo B MeEHIO Ha)KaTuem Knasuw “ESC+M”.
ChopmunpoBaHHbIN dalin MoxKeT 6biTb 3anucaH B KaTtanor “/mnt/flash/” mynbTunnexkcopa yepes ceTb No
npoTtoKkoay FTP ans 6bicTporo KoHpurypmposaHus. [na atoro:

1. Moagknwountecb K ycTponctey no FTP B naccMBHOM perKmme, UCMONb3YA JOTUH —
admin, naponb —admin;

2. CkonupyiTte chopmupoBaHHbIi daiin system.cfg 8 nanky “/mnt/flash”;

3. Mepesarpysnte My/abTUMNIEKCOP, BbIK/IOYUB U BK/IOYMUB INEKTPOMNUTAHNE, MO0 BbINOJIHUB
KOHCO/IbHYIO KOomaHay reset, nnbo, BbibpaB B meHio /System/global nyHkT SysReset,
Ha)KmuTe Knasuwy “Enter” v BBeauTe 3HaueHue reset. MapameTp SysReset AOCTYNEH B MEHIO
TONIbKO B PaCWUIMPEHHOM peXuMe, ANA BKAOUYEHUA ITOFO peXMMa Ha*KMUTE KaaBuLn
“ESC+A”;

6. BoccraHoB/IeHMe A0CTYNa K YCTPOMCTBY

Ecan Bam HeobxoaMmo monyumTtb AOCTYN K MynbTunaekcopy ToPGate, To ecTb BepHyTb 3aBoAcCKue
ycTaHOBKM IP agpeca, naponsa v T.n., BbIKAHOYMUTE YCTPOMCTBO. HalamMTe ManeHbKoe oTBepcTUe Ha 3ajHel
naHenu mynbTunnekcopa ToPGate (1E1-1FG, 2E1-1F), nnbo Ha nepegHeir naHenu MynbTUMNIEKcOpa
ToPGate (4E1-2FG, 8E1-2FG, 16E1-2FG, 24 E1-2FG). HenpoBsogawmm npegmeTom, Hanpumep,
3y60UYMCTKON, HaXKMUTE PaCNONOXNKEHHYIO B OTBEPCTMM KHOMKY. YAep:KuBas KHOMKY, BKAOYMTE NUTaHME
MynbTUNAEKcopa. Yaep:KMBalTe KHOMKY HarKaToh euwe 2-3 cekyHAbl. Haxkmute knasuwmn “ESC+Q” pna
BbIXOZa U3 MEHIO B PEXMM KOMAHAHOM CTPOKM M BbINOAHUTE KOMaHAYy mnt. 3aTem BbINOSHUTE KOMaHAY
menu. [anee HeobxoAMMO NpPOM3BECTM MOAHYKO Npouenypy KoHdurypaumm yctpolictea. JdocTyn K
MyAbTURAEKCcOPY ocyuecTeaaetca no IP agpecy 192.168.0.24, ecnv sepcma MO LPOS 1.0.9.35R5 wav Bbiwe.
Ecnn Bepcua MO Hmke LPOS 1.0.9.3SR5, T0 pocTyn K MynbTUNAEKCOpy ocywecTtsasetca no IP agpecy
192.168.0.201.

Echnu Bam Heobxogumo nonayuntb AocTyn K mynbTunnekcopy ToPGate (SFP), To ecTb BepHyTb
3aBOACKME ycTaHOBKM IP agpeca, napond v T.M., OTKAOYMTE YCTPOMUCTBO. 3aTeM MOAKNIUUTE K Hemy
3arnywKky B Buae RIJ-45, nocTtaBnsemyio B Komnnekte. MNoaknioumute ToPGate (SFP) K rurabutHomy
ONTMYECKOMY KOMMyTaTopy ¢ SFP Kop3nHoi. HaxmuTe Knasuwmn “ESC+Q” ans BbIXOL4a U3 MEHIO B PEKMM
KOMaHZAHOM CTPOKMW W BbINOJHUTE KOMAHAY mnt. 3aTem BbINOAHUTE KOMaHZy menu. Janee HeobxogMmo
Npoun3BeCTM MOJIHYIO Npoueaypy KoOHGUrypaumm yctpoictea. [ocTyn K MynbTUNAEKCOPY OCYLLECTBAAETCA
no IP agpecy 192.168.0.24, ecnn Bepcua MO LPOS 1.0.9.3SR5 van Bbiwe. Ecnn Bepcua MO Huke LPOS
1.0.9.3SR5, TO pocTyn K MynbTUNAEKCOPY ocyulecTBaaeTcA no IP agpecy 192.168.0.201.

[na coxpaHeHUsa KOHOUTypaL MM HEOBXOAMMO B MEHIO HaXKaTb codeTaHuMe Knasuw “ESC+S”.

7. Npumepbl KoHUrypaLmii

B paHHom naparpade npuseaeHbl aiabl KOHPUIYPaLMKM ANA HEKOTOPLIX TUMUYHbIX NPUMEHEHUI
mynbtTunaekcopa ToPGate.
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7.1. TouKa — TOUKA

Myctb Heobxoaumo HacTpoutb O NopT mynbTunaekcopa ToPGate c IP agpecom 192.168.0.224 Ha 1
nopT myabtmnaekcopa ToPGate c IP agpecom 192.168.0.229.

MynbTnnnekcop 192.168.0.224.

#TDMoP{
#0{
#config{
Set
RemotelP=192.168.0.229;
Set RemoteChannel=1;
Set AdminStatus=Connect;

}
}
}
#System{
#global{
Set Name=LPOS;
}
}
#IP{
#stored-config{
Set NetworkAddr=192.168.0.224;
}
}

MynbTunnnekcop 192.168.0.229:

#TDMoP{
#1{
#config{
Set
RemotelP=192.168.0.224;
Set AdminStatus=Connect;

}
}
}
#System{
#global{
Set Name=LPOS;
}
}
#IP{
#stored-config{
Set NetworkAddr=192.168.0.229;
}
}
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7.2. Llenouka

CoeguHeHMe TMNA «TOYKA-MHOIOTOUKa».

MycTb Heobxoaumo HacTpoutb O NopT mynbTUnaekcopa ToPGate c IP agpecom 192.168.0.229 Ha 0
nopt mynbtunnekcopa ToPGate c IP agpecom 192.168.0.224, a 1 nopt mynbtunnekcopa ToPGate c IP

agpecom 192.168.0.229 Ha 0 nopT mynbtunaekcopa ToPGate ¢ IP agpecom 192.168.0.225.

Mynbtunnekcop 192.168.0.229:

#TDMoP{
#0{
#config{
Set
RemotelP=192.168.0.224;
Set AdminStatus=Connect;

}
}
#1{
#config{
Set
RemotelP=192.168.0.225;
Set AdminStatus=Connect;
}
}
}
#System{
#global{
Set Name=LPOS;
}
}
#IP{
#stored-config{
Set NetworkAddr=192.168.0.229;
}
}

MynbtTunnnekcop 192.168.0.224:

#TDMoP{
#0{
#config{
Set
RemotelP=192.168.0.229;
Set AdminStatus=Connect;

}
}

}
#System{

#global{
Set Name=LPOS;
}

}
#IP{
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#stored-config{
Set NetworkAddr=192.168.0.224;

}
}

Mynbtunnekcop 192.168.0.225:

#TDMoP{
#0{
#config{
Set
RemotelP=192.168.0.229;
Set RemoteChannel=1;
Set AdminStatus=Connect;

}
}
}
#System{
#global{
Set Name=LPOS;
}
}
#IP{
#stored-config{
Set NetworkAddr=192.168.0.225;
}
}
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NPUNOKEHUE b - HASBHAYEHUE KOHTAKTOB PA3bEMOB

MHTepdelichl E1

cONO UL WN B

NHTepodelic Ethernet

TD+ (nepepgaua)
TD- (nepegaua)

TD+ (npnem)
He ucnonb3yertcs
He ucnonb3yertcs
TD- (npnem)
He ucnonb3yertcs
He ucnonb3yertcs

oONOOULTL B WN B

TD+  (nepepaua)
TD- (nepepaua)

TD+  (npuem)
He ucnosb3yeTcs
He ucnosb3yeTcs
TD- (npuem)
He ucnosb3yeTca
He ucnosb3yeTca
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