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TepmuHonorus
E1 noTok — KaHa/ nepegayvyn QAOaHHbIX, VIMePOLLI,Mﬁ MHTepd)eﬁC B COOTBETCTBUUN CO

E1 nHTepdeiic

Ethernet KaHan

NHTepdelic Ethernet

ONTOBOJ/IOKOHHbIN MHTEpdec
Ethernet

ArperaTHbIn UHTepdenc

ABOHEHTCKUI UHTepdelic

CseToAMOAHbIE MHANKATOPbI

Mpsamoli Kabenb

CKpeLLeHHbI Kabenb

Ynpasnatowmin KomnooTep

ctaHgaptom ITU-T G.703 ana nepegauyy AaHHbIX C HOMWHa/bHOWM
61TOBON CKOpOCTbio 2048 K6UT/C, Kak C LMKAOBOW OpraHusauuei B
cooTBeTCTBUM co cTaHaapTom ITU-T G.704 (unm UKM-30), Tak n 6es
LMKIOBOM OpraHM3aLumu.

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

— KaHan nepedayu AdaHHblX, WMMeRLWMUin nepeKkIoYaemMbin  Uan
aBToonpegensemolt MHTepdpenc tmuna 10BASE-T, 100BASE-TX wau
1000BASE-T gna noakntoveHua K JIBC B COOTBETCTBUM CO CTaHOAPTOM
IEEE 802.3.

— NHTepdenc obopyaoBaHNA B COOTBETCTBUM cO cTaHgapTom IEEE 802.3.

—  WHTepderic obopyaoBaHMA A48 NepeAadnm  AdaHHbIX Mo
ONTOBOJIOKOHHOMY Kabento B COOTBETCTBUM co cTaHaapTom IEEE 802.3.

— nHTepdelic Ethernet, npegHasHayeHHbIN oNA Nepesayn gaHHbIX E1 v
NO/1Ib30BATE/NIbCKUX AAHHbIX OT O4HOTO MYNbTUMNEKCOPA-KOMMYTaTOPa K

Apyromy.

— wuHTepdenc Ethernet, npeaHasHayYeHHbIM ONA  NOAKNOYEHMSA
aboHeHTCKMX ceTeit Ethernet M ansa nogxNlOYEHUA YyNpPaBAAIOLWEFO
KomMnbloTepa.

— CUrHasbHble cBeTOAMOAbl 3€/1eHOro, »Xentoro U KpacHoro uBeTos,
npegHasHa4yeHHble nAa MHANKaunMn COCToOAHUA MHTep¢eVICOB.

- Ka6enb, B KOTOPOM KOHTAKTbl pa3bemMa Ha OAHOM KOHLUE CoOeaAUHEHbI C
OAHOUMEHHbIMU KOHTAaKTaMWM pa3beMa Ha APYromM KOHLLE.

— Kabenb, B KOTOPOM KOHTaKTbl pa3bema, npefHa3HayeHHble ans
nepegaynm Ha OAHOM KOHLE, COefAMHEHbl C KOHTAaKTaMM pPasbema,
npegHasHauYeHHbIMU 414 NPUEeMa Ha APYrOM KOHLE.

— NepPCOHasIbHbIN KOMMbOTEP, NPeAHa3HAYEHHbIA A1 MOHUTOPUHIA U
yMpaB/ieHNA MY/IbTUMNIEKCOPOM-KOMMYTAaTOPOM.
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1 YcrpoitctBo u PyHKUMOHMPOBaAHME

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

1.1 AnnapaTHOe yCTPOMUCTBO MYIbTUNIEKCOPA-KOMMYyTaTopa Sprinter TX

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

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

®  MPOBEPKY U KOHOUIypaLmIo BCEX Y3/10B MY/IbTUM/IEKCOPA-KOMMYTaTOpPa NPU BKIAKOYEHUM NUTAHUA;
e  3arpysky muKponporpammbl B E1 dppelimep;
®  MakeTM3auMio 1 nepeaayvy notokos E1 yepes kaHan Ethernet;

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

° 3anNUCb B 3HEProHEe3aBUCMMYIO NMaMATb AaHHbIX 060 BCex OTK/IOHEHUAX OT HOPMbl BXOAHbIX
CUrHanoB N HapyweHunAax pa6OTOCI'IOC06HOCTM MYNbTUN/TIEKCOPA-KOMMYTATOPA,

e  MHAMKAUMIO OYHKUMOHMPOBAHMA MY/bTUMNIEKCOPA-KOMMYTATOPa W Bblgadyy AMarHOCTUYECKOM
mHpopmaumm no npotokonam telnet, HTTP, SNMP.

pezov -
P e > TepmomeTp
O Q) { 4|—> Conpoueccop
BN
MEM Clock Ethernet 1000Base-T
m L — —I—-@ SFP
E1 G.703 interfaces Ethernet
RI45 El MLl kommyTaTop

RJ45

dpenmep 2-ro ypoBH#A _.I—BIE' R4
RJ45

3anyck E% UART 1,2
3aBOACKOM
KonsepTop | ] F‘ miniUSB
FLASH YposHew

pexume
| I

OCHOBHbIE y31bl MY/IbTUNJIEKCOPA-KOMMYTATOpa Sprinter TX.

BxogAawme notokn E1 npuHMmatloTca abOHEHTCKMMM WHTepdelricamm ycTpoictea. CocTosiHue
UHTepdelica (OTCyTCTBME CUrHafa, KoAOBble OWMOKKM, noTepa GperMMoBOM CTPYKTYpbl) HEMNpPepbIBHO
KOoHTponupyetca E1 dpelimepom. LleHTpanbHbIi npoueccop pasbuBaeT MNPUMHATbIM MOTOK Ha MNaKeTbl
AnnHol ot 128 no 1408 6aitT, KoTopble coaep:KaT oT 4 ao 44 ¢pelimos G.704 (npu nepegaye 32 Tarim-
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cnotoB) u oT 4 go 252 dperimos G.704 npu nepegave meHee 32-yx TaliM-CNOTOB. ITU NaKeTbl CHabKatoTCA
3aro/IOBKaMu B COOTBETCTBMM C OAHUM M3 NOSLEPHKMBAEMbIX CTAaHAAPTOB M METKamMu npuopuTeTa, U
HanpaBAAOTCA B NaKeTHbIM KOMMYTaTop. MaKeTHbIM KOMMYTaTOpP, B CBOIO oYepesb, Ha OCHOBE MMeloLLeica
Y Hero MHGOpPMaL MM 0 MapLpyTax (M Ha OCHOBE anropuTma obyyeHus) c yueTom npuopuTeTa u meTok VLAN
HanpasnseT NaKeTbl, cogep:Kawme uHoopmauuio o E1 NOTOKe, B /IMHUIO Nepedayn, BmecTe C
No/1Ib30BaTE/IbCKMMM NAKETaMM, NMOCTYNAOWMMMN Yepes abOHEHTCKME NaKeTHble MHTepdelicsl.

BcTpeyHbIi MynbTUNAEKCOP-KOMMYTATOP MPMHUMAET afpecoBaHHble eMy MaKeTbl, BbIMOAHAET
KOHTPONb MOCTYMMBLUMX AaHHbIX, NPU HEOob6XOAMMOCTM 3anpallinBas MNOBTOP MOTEPAHHLIX MNAKETOB, U
HanpaB/AAEeT MO/b30BaTE/IbCKME MaKeTbl B aboHeHTCKMe uHTepdelicbl Ethernet, a nakeTbl ¢ NOTOKOBbLIMM
AAHHbIMU B BbIXOAHYIO o4yepeapb npoueccopa 06paboTKM NOTOKOB.

MynbTunAeKcop-kommyTaTop paboTaeT noa ynpasieHUEM BCTPOEHHOW OnepalUMoOHHOM
cuctembl LP OS. Koa onepauyoHHOM CUCTEMbI U HACTPOMKU MY/bTUMIEKCOPA-KOMMYTAaTOPa XPaHATCA B
MUKpOCxemax Gn3L-namaTh, OpraHM30BaHHbIX B GaiIoBYO CUCTEMY.

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

- KOHCO/IbHbIMW KOMaHAamMu yepes "TepmMunHanbHoe" nogkatoyeHne uam no npotokony telnet,
npeasapuTenbHO CKoNMpPoBaB ¢aii/ibl 06HOBAEHWUI Ha YCTPOUCTBO No NpoTokoay FTP;

- yepes Web-uHTtepdeiic no npotokony HTTP;

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

1.1.1 Notokmu E1

MoTok E1 (2048 K6uT/c) — 3TO NepBMYHbII KaHan Nae3moxpoHHon umdbposoi nepapxmuu (PDH).
Ba3oBbIMM XapaKTePUCTUKaMM ero GU3MYECKOro YPOBHA ABAAIOTCA aJArOPUTM KOAMPOBAHUA CUrHana u
dopma umnynbca. B autepaType, Kak NpaBMO, YKas3bIBaloT ABa aAropuTma KoguposaHus — AMI (Alternate
Mark Inversion) n HDB3 (High Density Bipolar 3), Ha npaKkTuKe e B nogasnsatowem 60/bLNHCTBE C/lyYaeB
NCMNONb3YyeTca nocaegHuin. HapyleHna AMHENHOIO KOAMPOBAHUA Bbi3blBAOT NOABMEHNE TaK Ha3bIBAEMBbIX
KOOOBbIX OWMBOK, OA4HAKO 3TOT NapameTp ABAAETCA BTOpocTeneHHbIM. KogoBas owwubKa He Bceraa
npuBoAMT K BMTOBOM, @ MMEHHO YacToTa H6UTOBbIX owKMBOK (bit error rate — BER) n ecTb BaxHeWwwasn
XapaKTepMCTUKa cucTem UMdpPOoBOI Nepesayn.

Ctpyktypa notoka E1 onpegensetcA Ha KaHanbHOM ypoBHe. KaK W3BeCTHO, 3TOT MNOTOK
dopmupyeTca nNyTemM BPEMEHHOro My bTUNAeKCcMpoBaHua 32 KaHanos 64 K6éut/c. Mpu stom Tak
HasbiBaeMbllt UuKA (frame) E1 obpasyetca n3 32 BOCbMUOUTOBLIX TaliM-CIOTOB, Hymepyembix oT 0 go 31.
HyneBol TaliM-CIOT NpUMeEHAETCA a8 CyXKebHbIX Lenei: nepesayun curHana LMKAOBOM CUHXPOHU3aALLMK
(FAS — Frame Alignment Signal) unun curnana NFAS (Not contain Frame Alignment Signal), coobuweHuii 06
owmnbKax W aBapuiHbIX cuUrHanos. Ecav npu 3ToM BCe oOCTajlbHble TaM-CNOTbl OTBOAATCA Mo
No/Ib30BaTeNbCKY0 MHPOPMALMIO, TO TaKyl CTPYKTYpPy MOTOKa HasbiBaloT uuknosol (FAS) nan MKM-31.
Cuctembl UKM-31 ncnonb3ytoTca gna nepenadun AaHHbIX, a TaKKe B HEKOTOPbIX NpuaoxKeHuax ISDN.

Echm nomumo Hynesoro Tam-cioTa nof ciayxebHble uenn orsogutca U 16-i — B Hem
nepesaroTca CUrHajbl BHYTPMKaHaAbHOW TenedoHHolM curHanusaumm (A, B, C, D) n cBepxumKnoBoi
cuHXpoHmsaumm (MFAS — MultiFrame Alignment Signal), — To TakaAa CcTpyKTypa Ha3biBaeTca

ceepxumknosoi (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.
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Kpome MKM-30 n MKM-31 cywecTtByeT ewe ogMH TUN noToka E1, KOTopbI xapaKTepusyetcs
oTcyTcTBMEM BOOOLWE KakoM Obl TO HM  OblNnO  CTPYKTYpbl, T. €. pasfeneHua Ha  KaHanbl.
HecTpyKTypupoBaHHbIi NoToK E1, Kak NpaBuao, UCNOAbL3YIOT B CETAX Nepeaayum AaHHbIX.

Mpotokon nepepaun E1

MynbTUnAeKcopbl-koMmmyTaTopbl Sprinter TX cnocobHbl nepegasaTb OT O4HOMO 40 ABaALaTH
yeTblpex NOTOKoB E1 yepes ceTM NakeTHoM nepenayn AaHHbix (Hanpumep, IP cetn nnm Ethernet). Mpouecc
nepesayn nNpospayveH ANA BCEX MPOTOKOAOB U CUTHANM3AUMKA U, TaKMM 06pasom, COBMECTMM CO BCEM
cylwecTsytowmm obopygoBaHnem, UCnonb3yowmm nHtepoeiicol E1.

B ocHoBe TexHonoruu nepegayn notokos E1 yepes nakeTHyto cpeny Ethernet waum IP nexur
npUHUMN pas3bueHns GUTOBOro MOTOKA Ha paBHble ¢parMeHTbl M Mepefayn KaxKAoro M3 HUX 4vepes
NaKeTHYIO cpeay B BMAE OTAENbHOMO NakeTa, CHabXeHHOro COOTBETCTBYIOLLMM 3arosloBKOM. KaK M3BECTHO,
6a30BbIn “kKMpnuunk” ceteirt TDM — notok E1 popmupyetca nytem BpeMeHHOrO MynbTUNAEKCMPOBaHMA 32
KaHanos 64 Ké6ut/c. Mpu 3ToM, Tak HasbiBaemblit ppeiim E1 coctomT u3 32 Taiim-cnotos (6aitTos), ABa M3
KOTOPbIX 0ObIMHO UCNONBL3YIOTCA ANA CAYKEOHbIX uenen: oagvH — ANA CUHXPOHW3AUMK, Apyron — ana
curHanmsaumm. Takum obpasom, ectecTBeHHOM nopumeit 6utosoro notoka E1 asnserca pem nam rpynna
¢pelimoB. Ha nepsbii B3rnA4 MOMET MOKas3aTbCA, 4YTO A8 HALEXKHOro, OPMEHTUPOBAHHOINO Ha
YCTaHOBNEHUE COEAMHEHUW CepBuCa CaefyeT WCNosb30BaTb TPaHCMOPTHbIM npoTokon TCP. OgHako
peannsyemas TCP rapaHTMpOBaHHAA [AOCTaBKa MAKeTOB u4pe3BblYalMHO WM3ObITOYHA, Kpome TOro,
MCNONb3yeMbli B MPOTOKOJIE MEXaHW3M MOBTOPHOM Mepefayn COBEpLIEHHO He MpefHa3HayeH AanA
NPUNOXKEHUIN PeanbHOro BPeEMEHM.

Bonee noaxoaslwmm ABAAETCA NPOTOKOA TPAHCMOPTHOrO YPOBHA, OCHOBAHHbIN Ha Nepeaave
Aevtarpamm 6e3 KBUTaHLUMI, ONLUMOHANbHO BO3MOMXKHO MCMONb30BaHNWE MeXaHM3Ma NMOBTOPHON nepesayn
AaHHbIX Ha OCHOBe fBHOrO 3anpoca Ha nepegadvy. B atom cnayyae pona cnyxkebHol mHbopmaumm
(M36bITOYHOCTE)  3HAUMTENbHO MeHblle: 3arosioBok Ethernet (14-18 6aiiT), onuuoHanbHo UDP u IP
3arosioBoK (8+20 6aliT), 3aronoBok TDMoP (14 6ant) wu FCS (4 6aiita). UToro — 60 6akT npwu
MCMnoab3oBaHUM npoTokonos IP/UDP n 32 6aitt 6e3 ncnosb3oBaHWA 3TUX NpoToKonos (+4 6alita npu
ucnosb3oBaHuu VLAN Tara). Ve npu 256-6aliToBOM NONE3HOW Harpyske 3TO BMOAHE npuemiemo. Takoe
obbeanHeHne ¢penmoB He nNpUBELET K CKOAbKO-HMOYAb CyLWecTBEHHOMY YBE/IMYEHUIO 33a4EPXKKM,
NOCKONbKY Kaxabli ¢penm anutca Bcero 125 mKc. [laxke Mcnonb3oBaHWe rpynnbl U3 BoCbMKW ¢pelrimos,
npuBHeCeT AOMNOJHUTENbHYIO 334epPXKKY BCero B 1 Mc, YTO Ha NOPAAOK MeHblue 15-MC 3aAepXKKn Kogeka 8
Kéut/c, ucnonbsyemoro s cuctemax IP-tenedpoHumm.

KakoBbl 6bl HM BblAW geTann peannsaumm CUCTEMbl NMAKETHON nepefayn LMPPOBOro NOTOKA,
BaXHO OTMETUTb, YTO OHM obecneymBatoT NPO3pPaYHyto nepecbinky ¢peiimos TDM, He U3MEHAA HU TaM-
CNOTbI, HW KaHaNbl CUTHANU3AUMW, HU NepesaBaemyto MHOopmaLmio. Mo3TOMY MX MOXKHO MCMOJ/b30BaTh
AN TPaHCMOPTMPOBKKM TpadurKa nobbix cepsucos E1, aarke ecnmn 4acTb KaHAOB 3aHATA MOA, AaHHbIE UK,
cKarkeM, notok E1 He wmeeT BooOWE HUKAKOW CTPYKTypbl (T. €. npeactasasetr cobow
HECTPYKTYPMPOBAHHbIV NOTOK 6MTOB). TexHO0rMA NPUMeHMMa U gns cepsuca Fractional E1, B aTom cniyyae
ANA CHUXKeHWA obbema TpaduKa B IP-nakeT BKAOYAtOTCA cneLmanbHble MHPOPMALMOHHbIE BalTLI.

PaccmoTpyMm MCMONb30BAHWE KaKAOFO M3 Tpex TUMOB CUFHANM3AUWMWU: BHYTPUNOAOCHYHO (in-
band), no BblgeneHHbIM curHanbHbiM KaHanam (CAS) n obuwekaHanbHyto (CCS). Mpu Mcnoib3oBaHUK
BHYTPUMNOJIOCHOM CUTHANN3aUMKM CNy:KebHaa MHpopmMauma nepesaeTca No PasroBOPHOMY KaHany B TOM Xe
YacTOTHOM AManas3oHe, YTo M cama peyb. CnyxkebHble COObLEeHNs NpeaCcTaBAAT CO6OM NPOCTO TOHA/bHbIE
curHansl (Hanpumep, kKoabl DTMF nam MFCR2) 1 noaTomy npo3payHo nepecbinatotca cuctemamu ElolP
BMecTe C peybto. CoobuieHma curHanmsaumm CAS nepecbinatotca B ToM e dppelime E1, uto n cama peub
(ans HUX cneumanbHo BbiaeneH 16-i TaMM-CNOT), HO He B pPeyeBOM AmanasoHe yacTtoT. Cuctembl E1olP
nepepatoT ux Toxe abcontoTHo NpospavHo. Hanbonee M3BeCTHbIV NpeacTaBuTeslb cUCTEM 0bLLEKaHANbHOM
curHanmsaumm — 310 cuctema OKC Ne 7 uam QSIG, ucnonbsyiowana 64-K6ut/c KaHanbl nepepauu
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MHPopmaumn. B KayecTBe NOC/AEOHUX YacTO CAyXaT KaHanbl (TaliM-cnoTbl) BHYTpM noTokoB E1. B aTom
cNyyae coobLeHnsa CUrHanmsaLmumn Toxe 6es npobiem cneaytoT yepes ycrpoictea E1olP.

Ona obecneyeHnsa KadvectBa (a MHOraa U BO3MOXHOCTU) nepegaum E1 tTpadumka Heobxogmmo
noaAep’KMBaTb AO0/KHbIN YpPOBEHb CMHXPOHWM3auMK. MakeTbl, nepegasaemble No Ethernet-cetam (a Tem
6onee IP-ceTAM), MWCNbITbIBAIOT ONPEAENEHHYIO 33a[EPXKKY, MPUYEM ee Be/IMYMHA MOXKET CWUJIbHO
BapbupoBaTtbcA. Ana amynaumm B IP-ceTn paboTbl cet TDM Heo6X0AMMO YMEHbLUMUTL BapuaLuMIo 3a4EPKKU
[0 onpeaeneHHOro ypoBHA, obecneuyMBaloLLero KavyecTBeHHyl TenepoHHyto cBA3b. [JaHHaa 3apadva
pelwaeTca NPUHMMAIOLWLMM MYNbTUMAEKCOPOM-KOMMYTAaTOpPOM Sprinter TX ¢ MOMOLLBIO CrAaKUBatoLLero
6ydepa 1 cneunanbHOro aAropuTMa BOCCTaHOBAEHMSA YacToTbl nepesaym E1 noToka.

CuHxpoHu3zauua

[na obecneyeHns Mpo3payHOCTM npolecca nepegadn notoka E1 yepes nakeTHywo cpedy, B
KOTOpPOM Bpems 3afepKKu (Bpema, Tpebyemoe Ana nepefayn naketa OT MyHKTa OTNPaBKM A0 MyHKTa
Ha3HayYeHuaA) ONA KaXKAOoro maKkeTa AaHHbIX MOMET BapbMpOBaTbCA B LUIMPOKUX npeaenax, Heobxoammo
CrNIaKMBaTb BapuaLMM 3afepKeK U MOAAEPHMBaTb MOCTOAHHYIO YacToTy mepeAayn AaHHbIX, B TOYHOCTU
COOTBETCTBYIOLLYIO YacToTe npuema.

ANrOpUTM Nepeaayn BbirNaauT caeayowmm obpasom:

BxogAawme notokn E1 npuHMmatoTca aboOHEHTCKMMUM WHTepdericamm ycTpoicTea. MpUHATBIN
NoTOK pasbuBaeTcs Ha nakeTbl AAnHoM oT 128 go 1408 6aiiT, KoTopble cogeprKaT oT 4 go 44 dpenmos
G.704 (npwn nepepgave 32 Talim-cnotoB) U oT 4 go 252 dpperimos G.704 npu nepenadye meHee 32-yx Talim-
CNOTOB. 3TV NaKeTbl CHABKAOTCA 3aro/I0OBKamMM B COOTBETCTBUM C OAHUM M3 NOALEPKMBAEMbIX CTAHAAPTOB
M MeTKaMW NpUopuTeTa, M 4Yepes paBHble MPOMEXKYTKM BpemMeHMu, 6narogapa MOCTOAHHOM YacToTe
NPUHMMAEMOrO MOTOKa, HaNpPaBAAKTCA B arperatHbil MHTepdenc n B NNHUIO nepegayvn. ANropuTmbl
paboTbl MaKETHbIX KOMMYTAaTOPOB T[APAHTUMPYIOT NPUOPUTETHYIO Mepesady MAKeToB, COAepMKalLmX
NOTOKOBblE AaHHble. BcTpeyHoe ycTpoMCTBO NMPUHUMAET aApecoBaHHbIe emy MaKeTbl, U NOCAe KOHTPOAA
LEeNOCTHOCTM HanpasAseT Mo/ib30BaTesIbCkMe NakeTbl B bydep aboHeHTCKoro uHTepderica. Ha ocHose
MHbOPMaLUMK O cTeneHu 3anonHeHuA 6ydepa ycTaHaBAMBAETCA YAcTOTa BbIXxoAALLero noToka. Mpoueaypa
KOPPEKTUPOBKM BbIXOAHOW 4acToTbl BblinosHAeTcA 20 pas B CEKyHAy, YTO MO3BOJIAET BOCCTaHaB/AMBaTb
WCXOAHYH YaCTOTy C BbICOKOM TOYHOCTbIO. 3a Bpems MopAfKa HECKO/IbKMX CEKYHZ MOC/Ae BK/YEHMUA
YCTPOWMCTBA CKOPOCTb BbIXOAHOrO NMOTOKAa MOACTPAaMBAETCA K CKOPOCTM BXOAHOIO MNOTOKAa M OCTaeTcA TOYHO
paBHOM el B Te4eHWe BCero BpemeHn paboTbl ycTpoiicTBa. MrHOBEHHbIE OTKJIOHEHWA CKOPOCTU Nepesaym
He NpeBbIWatoT 1-2 MUAIMOHHBIX Zonel (ppm).
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28 50
m =
w2 0
o
5 301
5% 20
g 0
Q 0 i Y e
B B L SEaE R ==—u s b
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Bpems, cek

Mpouecc NOACTPOMKM U CUHXPOHU3ALMKM BbIXOGHOTO MoToKa E1l npu nepsBom  BK/OYEHUM
YCTPOICTBA.

Hacrpoiika E1

Y106bl HacTpoutTb E1l, HEO6XOAMMO YCTAaHOBWUTL MNapamMeTpbl COEAWHEHWA U NapameTpbl
nepefaun. K napameTpam COeguHEHUS OTHOCATCA agpec YyAaNeHHOro My/bTUMAEKCopa-KommyTaTopa U
HOMEp MOopTa Ha HeMm, a TaKKe OCHOBHble MApPaMETPbl MAKETOB AaHHbIX Hecywmx noTok E1 Takue Kak
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pasmep naketa, meTkn VLAN 1 npuoputesaumnmn, pexumm cxKatua nays. T.e. yTobbl YCTaHOBUTb COeauHeHMne
MeXKay yKasaHHbiMmK E1 MHTepdencamm Ha NOKaAbHOM MYNbTUMNIEKCOPE-KOMMYTATOPE U yaaneHHOM, Bbl
OO/MKHbI YKa3aTb HoMmep E1 nHTepdelica Ha NOKanbHOM MyAbTUMNIEKCOPEe-KOMMYTaTope, YKasaTb IP agpec
YOA/NIEHHOrO MY/bTUMNEKCOPa-KommyTaTopa M Homep E1 mHTepdeica Ha yaaneHHOM MyAbTUNEKcope-
KOMMYyTaTope. ITO MOXKET caenaTb TO/NIbKO aAMMHUCTPATOP W HACTPOMKa A0/KHA OblTb BbIMNONHEHA Ha
060UMX KOHLAX BUPTYaNbHOTO COeANHEHMUS.

CyuiectByeT BOSMOXHOCTb YCTAHABAMBATb COeAMHEHNE TObKO C OAHOTO KOHLLA. 9TO BO3MOXHO,
Korga Ha yAaneHHOM YCTPOMCTBE Yy TOro MHTepdelica, C KOTOPbIM NAaHUPYETCA cCoeAnHEeHMe, YCTaHOB/EH
pexkum Listen.

CyLiecTByioT c/ieaytoLime napameTpbi:

[TapameTpbl nepegayn:

e VLANID

Homep BupTyanbHOW JfoKanbHOM ceTn. Heobxogumo BbibUpaTb Takoh VLAN, uyTob6bl nakeThbl
NPOXOAMIN HacKBO3b OT OAHOrO YCTPOMCTBA A0 ApYyroro. BoamoxHbl BapuaHTbl oT 0 go 4095, O o3HavaeT
otcytcTBne metkm VLAN.

o VLANPri

BCTpOEHHbIN KOMMYTATOP MY/IbTUN/IEKCOPA-KOMMYTaTopa TpebyeT YTobbl NpUopuUTeT 6bl paBeH 6-Tu
wan  7-mm  pgna  obecneyeHna abCONOTHOrO NPUOPUTETA, €CAM Ke WCMONb3YTCA BO3MOMXKHOCTU
npuopuTE3aLUN LOMNONHUTENbHOTO 060PYA0BAHNA MOXKHO WMCMONBL30BATb /Il060OE YMCNO B 3TOM Clyvae
MY/IbTUNNEKCOP-KOMMYTATOP NN NoMeYaeT nakeTbl E1, a 4ONOAHUTENbHbIE KOMMYTATOPbI OTBETCTBEHHDI
3a 10, 4TOObI AaTb NpMOpUTET cornacHo nHdopmaumm VLAN. Heobxogmmo, 4tobbl Tpadumk E1 umen cambliit
BbICOKMIM NPUOPUTET B MeCTHOM ceTu Ethernet.

e Compression

Bk/ouyeHne/BbiKkNoYeHMe CxKaTuA. CKaTue ocyuiecteaseTcA 6e3 notepb. Ecim cxkaTue BKAOYEHO, TO
HEWCNONb3yemMble B KaHaje TalMM-CNIOTbl He MepeaaloTca, CnefoBaTesibHO, YMEHbLIAETCA pasmep
nepegaBaemMblx MNAKETOB, a, C/Ie0BaTe/IbHO, U 06beM NepeaaBaemblX AAHHbIX.

o KeyFramelnterval

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

MoKeT npMHUMaTb 3HavyeHus oT 0 go 65535 ¢ppelimos.

Mo ymon4aHuo MMmeeT 3HaveHne 16 ¢ppeiimoB, T.e. NaKeT CO BceMu TalM-CI0Tamm ByaeT oTnpaBasTbCA
yepes Kaxapble 16 ppeinmos.

o ToS

YctaHasnmBaeT IP TOS ana nakeToB yKasaHHOro MHTepdeica, MeTKa 3a4,aeTcs Kak AeCcaTUYHOEe YNCAO.
ToS (Type of Service) - 6aiiT, pacnono*KeHHbld B 3aronoBKe IP (YposeHb 3) n cocToAwmin B 60/bLLUMHCTBE
cnyyaeB M3 Tpex cnepytowmx noneit: "PRECEDENCE", npeaHasHayeHHoe gns ob6o3HavyeHMA npuopuTeTa
aatarpammbl, " TOS", yKasblBatoLLee, Kak CeTb AOJIKHA AeNaTb BbIOOP mMeXay NponycKHOM cnocobHOCTbIO,
334EePKKOM, HaZEeKHOCTbIO, N CTOMMOCTBIO M HEUCMO/Ib3yeMOE B HacToslee Bpema none "MBZ", Kotopoe
O0/MKHO BbITb YCTAaHOBAIEHO HOAMb. MoapobHocTM onncaHbl B RFC791, RFC1349 n RFC2474. MynbTunnekcop-
KOMMYyTaTOp MO3BONSET YCTaHOBUTb Ntob6oe 3HayeHMe (yKasaHHOe B AEeCATUYHOM BUAE) 1A Bcero HalTa
ToS IP.

o FrameSize

YcTaHaBAMBaeT pasmep pperima B % mc. MoXKeT NpUHMMATL 3HadyeHua: oT 1 go 63. Mo ymonyaHuto
paBHO 2. Heo6X0AMMO MOMHUTb, UTO 4Yem DOJblle NaKeT, TEM MeHblUe OBepxes Ha nepefayvy 3aro/oBKa.
Tem 6o/bLUE 3aepKKa Ha NaKkeTM3aumto. Tem 6onblume noTepu BUT Npu NponagaHMM O4HOro NaKeTa.

MNapameTpbl npuema:

e JBSize
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YCTaHOBKa pasmepa BbIXOZAHOM ouepeam, B MUAINCEKYHOAX.
OH pomKkeH 6biTb H6onblwe, Yem GAYKTyaUMs TPAH3UTHOrO BpPemMeHW B ceTu. Hanpumep, ecan gnas cra
NakeToB Bpems TpaH3auTa Konebnetca ot 2.5 ao 6.5 mc, To 6ydep AonKeH ObiTb, XOTA 6bl 4 MC, YTOObI HU
OAMH MaKeT He 6bln notepsH. Jlydwe, ecnn bydep ewe 6onblie, TOraa cMoxeT paboTaTb MexaHM3m
nepesanpoca NoTepAHHbIX NakeToB. Bo Bcex cay4yasax, Korga AUCNEPCUMA BPEMEHMU 3a4ePXKKM NpeBbilaeT
eaMHNLbI MUNNUCEKYHA, BEIMUMHA Bydepa — KOMMNPOMUCC MeXKAY 3a4EPKKON U KOIMYECTBOM NOTEPSAHHbIX
naketoB. MoXeT nNpuHMMaTb 3HadyeHuAa: oT 1 mc go 2000 mc Ha nopT, HO He 6onee 4000 mc Ha Bce
YCTPOICTBO (HauMHas ¢ 9.4SR26).

Cnepyet yunTbIBaTh, YTO MaKCcMmanbHoe KoaudectBo Ethernet ¢pelimos B jitter-bydepe, orpaHnyeHo
yncnom 512, T.e. AOIKHO BbIMNONHATLCA ycnosue JBSize/FrameSize < 256 (HaunHas ¢ 9.4SR28)

o MaxTimeout

MaKcMmanbHoe Bpems 3KCTpanonsuuu (NoBTOpPeHUs nocaedHero MoJyYyeHHOro naketa B Cay4yae
BPEMEHHOrO MPEKPaLLEHNA BXOAHOrO NOTOKA NAaKeToB, Hanpumep npu nepekntoyeHnn Ethernet nnHKka Ha
pes3epBHbIN B C/lyYae aBapum) BbixogHoro notoka E1. inanasoH 3HaueHuii ot 0 go 7000 mc.

e SyncSource

YKa3sblBaeT WUCTOYHUK CUHXPOHM3aUMKM noToka E1l, Homep uHTepdeica E1 BbibepeT MCTOYHMKOM
CMHXPOHM3aLMN BXOAALLMA MOTOK Ha YKa3aHHOM UHTepdelice; -1 (Mo yMONYaHUIO) peXKMM BOCCTaHOBAEHUS
4acToThbl.

NapameTpbl NPOCKaNAb3blBAHUA:

o SlipLeft, % u SlipRight, %

MuHMMaNbHOE 3HaYeHMe OXKUTTep-bydepa B NPOLLEHTAX OT ero pasmepa (neBas v npaBas rpaHULa).
MpumeHseTca ANA OTCAEKMBAHWA MPOCKaNb3biBaHUA (T.e. nMBO nepenosiHeHMA, AMBO OMyCTOLIEeHUS
OXUTTep-6ydepa) Npu BHeLHEN CUHXPOHM3aL UK.

1.1.1.1 HacTtpoitka nepegaum notokos E1 uepes meHio

[na 3Toro HeobXoAUMO B MeHI0 nepentn B NyHKT “3.2.2.1 /TDMoP/nopt/config”. OH cay»KuT
AN YCTAaHOB/NEHUA BUPTYasIbHOrO COeAMHEHUA MeXay YKasaHHbimu E1l uHTepdelricamm Ha /NIoOKa/lbHOM
MY/IbTUNNEKCOPE-KOMMYTATOPE U yaaneHHOM, onpeaeneHHom ero IP agpecom.

HaCTpof/’ma MOXET BbINMOJ/IHATLCA TO/ZIbKO aAMUHNCTPATOPOM U A0/1KHA 6bITb BbINO/IHEHA
COOTBETCTBYHOLWMNM o6pa30M Ha obounx KOHUaX BUPTYya/sibHOIro coeanHeHuA.

[.aHHbIN NYHKT MEHI0 BbIFNAAMT ciegytowmm o6pasom, Npy cOpoLLeHHbIX HacTpoiKax (no
YMOJIYaHUIO):

/TDMoP/0/config Advanced ESC+h - Help
|>.. | JBSize 4

| --Status-- | LocalTS 0-31

| StrStatus Power Down | RemoteTS 0-31

| SIPStatus Down | Loop No

| LinkStatus Down | SpeedReg PID

| CurrentlB 0 | Compression Disabled
| Speed 0 | KeyFramelnterval 16

| --NetConfig-- | DoubleSend -1

| AdminStatus Listen | LostRequest Enabled
| RemotelP 0.0.0.0 | ConstSpeed No

| RemoteChannel 0 | ConstSpeedValue 0

| FrameSize 2 | Slip Disabled
| VLANID 32 | SlipLeft 75

| VLANPri 6 | SlipRight 125

| ToS 0 | --NATConfig--
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| MaxTimeout

| UselP

| GatewayBypass
| --Config--

| Description

F

4000
Yes
Disabled

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

| WANIP
| SIPPort
| TDMPort

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

0.0.0.0
5060
41000

[eTanbHoe onucaHue HacTPOEK, HUMKe Mo TeKCTy B NyHKTe "3.2.2.1 /TDMoP/nopt/config".

Mpumep:

Ona  co3gaHuA

BMPTYyabHOrO

KaHana

El wmexay nepBbiMM UHTepdericamm  ABYX
MYNbTUNAEKCOPOB-KOMMYTATOPOB: nepBbli ¢ IP agpecom 192.168.0.22 wn BTOpoM - 192.168.0.23,
HeobXxoAMMO A0/IKHbIM 06pa3om CKOHPUIYpPUpPOBaTb YCTPOICTBA Ha 060MX KOHLAX.

KoHourypaums yctpolictea c IP agpecom 192.168.0.22:

/TDMoP/1/config
[>..

| --Status--

| StrStatus
| SIPStatus
| LinkStatus
| CurrentJB
| Speed
| --NetConfig--
| AdminStatus
| RemotelP

| RemoteChannel
| FrameSize

| VLANID

| VLANPri

| ToS

| MaxTimeout

| UselP

| GatewayBypass
| --Config--

| Description

F

Working, PID Sync
Connected

Up

3999

942

Connect
192.168.0.23
1

2

32

6

0

4000

Yes

Disabled

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

IBSize

LocalTS
RemoteTS

Loop

SpeedReg
Compression
KeyFramelnterval
DoubleSend
LostRequest
ConstSpeed
ConstSpeedValue
Slip

SlipLeft

SlipRight
--NATConfig--
WANIP

SIPPort

TDMPort

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

Advanced 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

KoHourypaumsa ycrpotiictea c IP agpecom 192.168.0.23:

/TDMoP/1/config
|>..

| --Status--

| StrStatus
| SIPStatus
| LinkStatus
| CurrentJB
| Speed

Working, PID Sync
Connected

Up

1572

-131072

| JBSize

| LocalTS

| RemoteTS

| Loop

| SpeedReg

| Compression

| KeyFramelnterval

Advanced ESC+h - Help
4
0-31
0-31
No
PID
Disabled
16
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| --NetConfig-- | DoubleSend -1

| AdminStatus Listen | LostRequest Enabled
| RemotelP 192.168.0.22 | ConstSpeed No

| RemoteChannel 1 | ConstSpeedValue 0

| FrameSize 2 | Slip Disabled
| VLANID 32 | SlipLeft 75

| VLANPri 6 | SlipRight 125

| ToS 0 | --NATConfig--

| MaxTimeout 4000 | WANIP 0.0.0.0
| UselP Yes | SIPPort 5060

| GatewayBypass Disabled | TDMPort 41000

| --Config--

| Description

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

1.1.1.2 HacTtpoiiKa nepepaum HeppeiiMMpoBaHHbIX NOTOKOB E1

[anee HeobxoamMmo nepeitn B meHto no nytn “3.2.1.1 /E1/nopt/config” n napametp Unframed
nepesectu B 3HayeHue Yes. OTo AelicTBUE HEOOXOAMMO BbINOJHWUTL KaK C JIOKa/NbHOM CTOPOHbI, TaK U C
yaaneHHow (npu napametpe AdminStatus = Listen Ha ogHom M3 ycTpoicTs, napametp Unframed mokHO
M3MEHATb TO/IbKO Ha ogHOM ycTponcTee ¢ AdminStatus = Connect). CootBeTctBeHHO OT ATC NOTOK A0/IXKeH
6bITb HedbpeNnMUPOBaAHHbIN.

1.1.1.3 HacTtpoitka Komnpeccum (CxKaTna) npu nepegave noTokos E1

Echn ckatne BKIOYEHO, TO Heucno/sb3yemble B KaHane TaNM-CNOTbl He nepegaroTca,
cnepnoBaTesibHO, YyMeEHbLaeTCa pasmMep nepeaaBaembliX MaKeToB, a, CnegoBaTtesibHO, U 0bbem
nepegaBaemMbiX AaHHbIX. Catue ocyulectsnAaeTcAa 6e3 noTepb.

[NA BKAOYEHUA CXKaTUA HeobXoAMMO nepeiTn B MmeHto no nyt “3.2.2.1 /TDMoP/nopt/config” n
nepesectu napameTp Compression B 3HauyeHue Enabled.

B cnyyae BKAKOYEHHOTO CKaTUSA MOKHO PeryiMpoBaTb MHTEPBAN MeXAy nepegadyamu nakeTos
co Bcemu Talim-cnotamu (KeyFramelnterval). MoxeT npMHMmaTh 3HadeHua oT 0 ao 65535 ¢ppeinmos.

Mo ymonyaHuio MmeeT 3HayeHue 16 ¢peimoBs, T.e. NaKeT CO BCemMM Talm-cnotamu byaper
OTNPaBAATLCA Yepes Kaxaple 16 ppeiimos.

1.1.1.4 HacTtpoitKa cMHXpOHM3aLuMmn noTtoka E1 ot BHewHero

[Na CUHXPOHM3AUMM OT BHELIHEro MCTOMHMKA B NyHKTe meHio “3.2.1.1 /E1/nopt/config”
Heobxoanmo napameTtpy SyncSource 3agaTtb 3HayeHMe MopTa, OT BXOAALLEro MOTOKa KoToporo 6yaer
CMHXPOHM30BaTbCA NOTOK E1 Ha Tekywem nHTepdelice.

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

Mpy BKAKOYEHUM CUHXPOHM3ALMM OT BHELIHEro MCTOYHMKA, TPEBYeTCA BK/IOUUTb PEXUM
OTCNEXMBAHMA  MpPOCKanb3biBaHMA  (napametp Slip yctaHoBuTb B Enable B HacTpoitkax
/TDMoP/nopm/config).

MNpnmep:
B nyHKTe meHto /E1/0/config napameTp SyncSource nmeeT 3HayeHme 1.

Motok E1 nHtepdeiica 0 byaeT 6paTb CUHXPOHU3ALUMIO OT BXoAsLlero B 1 nopT notoKa E1.
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1.1.1.5 HacTtpoitka ay6aupoBaHua ¢ppeitmos E1

Onsa BrkntoueHua aybavposaHus ¢peiimos TDMoP, HeobxoguMmo nepenTn B MEHIO B MYHKT
“3.2.2.1 /TDMoP/nopTt/config” n HacTpouTb NnapameTtp DoubleSend.

3HauyeHWe NapameTpa YKa3blBaeT Yepes CKOJIbKO GpeMoB OTNPaBAATb Ay6anMpoBaHHbIM dpelrim.
MoKeT NpMHUMaTh 3HayeHuA oT -1 ao 63 ppemos.

Mo ymonuaHuio: -1 (ayb6anpoBaHue OTKAOYEHO);

MNpumep:

DoubleSend nmeeT 3HaueHue 0;

Oyb6nunpoBaHHbIl dpelim byaeT oTnpas/ieH cneayolmnm;

Npumep:

DoubleSend nmeeT 3HayeHue 1;

Oyb6naunpoBaHHbIl dpelim bygeT oTnpassieH yepes 1 ppenm;

1.1.2 MpoTokon pe3sepsupoBaHua STP (Spanning Tree Protocol)

Spanning Tree Protocol — ceTeBoi NpoTOKO/, paboTalowmii Ha BTopom yposHe moaenn OSI.
OcHOBaH Ha OAHOMMEHHOM anropuTme, pa3paboTunkom Kotoporo ssnsetca «Mama MHTepHeTa» — Paabs
Mepnaman (aHrn. Radia Perlman).

OcHoBHOM 3agavelt STP agnsetca npuseaeHue cetn Ethernet ¢ mHoMKecTBEHHbIMU CBA3AMM K
OPEBOBUAHOM TOMOIOMMKM, WMCKAOYAIOWEN UMKAbI MaKkeToB. lMpoucxoguTt 3TO MNyTemMm aBTOMATUYECKOro
O/IOKMPOBAHUA HEHY)KHbIX B AaHHbIA MOMEHT A/s MNOJIHOM CBA3HOCTM nopTtoB. [lpoTOKOA onucaH B
cTtaHgapre IEEE 802.1D.

NpuHumnn aencremnsa STP:

e B ceTu BbibMpaeTca ogMH KOPHEBO MOCT

e  [lanee KaxKAbl OT/INYHbIA OT KOPHEBOrO MOCT MPOCYUTLIBAET KpaTyalni NyTb K KOPHEBOMY.
CoOoTBETCTBYIOLLMIA NOPT Ha3blBaeTCA KOPHEBbIM MOPTOM. OH y N1060ro He KOPHEBOTO KOMMYTaTOpPa TOJIbKO
oAauH!

e [locne 3TOro ANA KaXKAoro cermeHTa CeTM MPOCUUTHLIBAETCA KpaTyallimii NyTb K KOPHEBOMY
nopTy. MocCT, 4epe3 KOTOpbI MNPOXOAUT 3TOT MyTb, CTAHOBWUTCA Ha3HAYeHHbIM ANA 3TOM CceTu.
HenocpeAcTBEHHO NOAKAIOUYEHHDIN K CETU NOPT MOCTa — Ha3HAYEHHbIM NOPTOM.

e  [lanee Ha BCex mocTax b610KMPYIOTCA BCE NMOPTbI, HE ABAAIOLWMECA KOPHEBBLIMW U HAa3HAYEHHbIMM.
B utore nonyyaetca ApeBOBMAHAA CTPYKTypa (matemaTuyeckuit rpad) C BepWMHON B BUAE KOPHEBOrO
KOMMyTaTopa.

Anroputm aencrama STP:

e [loc/e BK/IOYEHUA KOMYTAaTOPOB B CETb, MO-YMOAYaHUIO Kaxkabli (1) kommyTatop cuntaet cebs
KOpHeBbIM (root).

e  3aTeM KOMMYTaTOp HayMHaeT MNocblaTb MO BCEM MOpTam KOHourypaumoHHble Hello BPDU
nakeTbl pa3 B 2 CeKyHAbI.

e Wcxopga v3 gaHHbix Hello BPDU nakeToB, TOT MM MHOM KOMMyTaTop npuobpeTtaeT cTaTyc root,
T.€. KOpHA.

e [locne aToro Bce NopThl Kpome root port u designated port 6nokupytoTca.
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e [lpoucxoauT nocbinka Hello-nakeTtos pa3 B 20 cekyHA AnM60 npw nponagaHnn/BocCTaHOBAEHUA
KaKoro-Hmbyab IMHKA, C LEeNblo NPensaTCTBUA NOABAEHUA NeTe b B CETU.

1.1.3 Rapid Spanning Tree Protocol (RSTP)

Rapid STP (RSTP) xapaKTepusyeTcs 3HauuTeNbHbIMU YycCOBeplleHCcTBOBaHMAMKU STP, cpeau
KOTOpPbIX HEOBX0AMMO OTMETUTb YMEHbLLIEHNE BPEMEHU CXOANMOCTU N HoNee BbICOKYIO YCTOMYMBOCTD.

MpuHUMN paboTbl B 0OWMX YepTax MoxoX Ha STP: BbibUpaeTcA KOpHEBOM KomMmyTaTop, K
KOTOPOMY, KaxAbll M3 y4acTBYIOWMUX B NOCTPOEHMM AepeBa KOMMYTATOpP, ULLET KpaTyanwwmnii mappyt (c
YYETOM MPOMYCKHOM CNOCOBHOCTU KaHasa) Yepes cocefHne KOMMYTaTopbl (Mav Hanpsamyto). JIMHUK, He
rnonasLne B MapLpPYT, NEPEBOAATCA B PEXUM OXKMAAHUA U HE UCMONL3YIOTCA ANA Nepefaym AaHHbIX, NOKa
paboTatoT OCHOBHble NMHUM. B cayyvae BbIXOAa M3 CTPOA OCHOBHbIX JIMHUIA, OXUAatowme AUHUK
MCMNOAb3YIOTCA ANA MNOCTPOEHUA aNbTEPHATMBHOM TOMOAOIMKM, MOC/AE 4Yero OfAHa W3 JNIMHUKA CTAHOBMUTCA
aKTMBHOW, @ OCTaNbHble NPOAOJIKAIOT HAXOAUTLCA B PEKMME OXKUOAHUA.

1.1.3.1 PyHKUMA 3aWUTbl KOPHA «root guard»

®yHKLMA 3aLLMTbl KOPHA 0becrneymBaeT BO3MOXKHOCTb 334aTb PacnooXKeHWE KOPHEBOrO MOCTa
B ceTn. 1o obecneumBaeT yBePEHHOCTb B TOM, YTO MOPT, HAa KOTOPOM aKTUBM3NPOBAHA PYHKLMA 3aLUUTDI
KOPHSA, ABAAETCA Ha3sHauYeHHbIM. OBbIMHO BCE MOPTblI KOPHEBOTO MOCTA ABASOTCA HAa3HAYEHHbIMM, eCAn ABa
nnn 6onee NOPTOB KOPHEBOINO MOCTA He CoeAMHEHbl BMecTe. ECAM MOCT nosly4aeT BbICOKOMPUOPUTETHbIE
STP anemeHTbl AaHHbIX MPOTOKOMA ynpaBaeHua moctamu (BPDU) B KopHeBOM NOpTy, ANA KOTOPOro
BK/AtOYEHA YHKUMA 3alMTbl KOPHS, 3aluMTa KOPHA MepeBoamuT MopT B cocToaHue STP, HasbiBaemoe
HEeCOr/1aCcoBaHHOCTbIO  KOpHA.  COCTOAHME  HEeCOrNaCoBaHHOCTM  KOPHA  @HAJIOTMYHO  COCTOAHMUIO
npocaywmsaHua. TpadumK yepe3 nNopT B TAaKOM COCTOAHWUWM He nepecbliaeTcA. Takum obpasom, 3awmTa
KOPHA 334aeT pacnosioKeHne KOPHEeBOro mMocta. PyHKLUMIO 3aLLMTbl KOPHA HEOBXOAMMO BKIOUYUTL Ha BCEX
NopTax, KOTOPbIE HE AOJIKHbI CTaTb KOPHEBbLIMM.

1.1.3.2 Hactpoiika npotokona RSTP
Pexkum RSTP BKAto4YaeTca Ha KaXK4oM NOPTY OTAENbHO, MO YMOAYAHUIO OH BbIK/KOYEH.

Bo Bknaake meHo “3.2.3.12 /Eth/nopt/config” napameTtpy Reservation HeobxoAMMO 3aAaTb 3HadeHue
RSTP.

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

| Description

| Speed Auto

| Duplex Auto

| Link Auto

| FlowControl Auto

| Reservation RSTP

| FramePriority tag

| VLANRole multi

| AccessVLANID 1

| MTU 1522

| Learning Enabled

| SAFilter Disabled

| EgressPolicy ForwardAll
| Monitoring

| Scheduling Strict

| ProviderTag 8100
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| DefPri BKO

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

YcTaHaBAMBAET perkMm paboTbl pe3epBupoBaHuA.
Reservation No — HeT pe3epBMPOBaHUA (MO YMOAYAHMIO);
RSTP — pe3epBupoBaHue no npotokoay RSTP.

Onsa HacTpolikm M npocmoTpa napameTpos RSTP ucnonb3yeTca BKAagka MeHwo “3.2.4.5
/System/RSTP”.

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

| Interfaces
| global

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

B nyHKTe Interfaces Bbl MOMeTe MOCMOTPETb PON MOPTOB YCTPOMCTBA, MX cTaTycbl, Bridge ID rnaBHoro
YCTPOMCTBA 06CNYXKMBAKOLWEIO AaHHbIA CErMeHT ceTu, Bridge ID KOPHEBOIO YCTPOMCTBA, a TaKXKe BblbpaTb
nopT Ana 6osiee TOHKOW HAaCTPOMKM.

Mpumep 1:

MycTb 2 ycTpoMcTBa NOAKAOYEHBI APYT K APYry ABYMA MOPTaMM, Ha STUX NOPTax BKAOYEH NpoTokon RSTP.
Bridgeld 1 yctpoiictBa: 8000-54a54b681130

Bridgeld 2 yctpoiictBa: 8000-5a003b190d9%%e

YcTpolicTBo 1 byaeT ABNATbLCA KOPHEBBLIM, T.K. UMEET MeHbLUnii Bridgeld.

/System/RSTP/Interfaces Advanced ESC+h - Help
|>.. Role State Bridge Root

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

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

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

Mpumep 2:

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

/System/RSTP/Interfaces Advanced ESC+h - Help
|>.. Role State Bridge Root

| O Alternative Discarding  1000-5a003b190d9%e 1000-5a003b190d9%e

| 1 Root Forwarding 1000-5a003b190d9%e 1000-5a003b190d9%e
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Filter: <Press any letter key to start filtering items>

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

Bonee nogpobHo BCce NnapameTpbl RSTP Ans NOpPTOB YCTPOMCTBA MOXKHO NPOYUTATb B MYHKTE
“3.2.4.5 /System/RSTP/Interfaces/nopt”, napameTpbl RSTP Ans BCcero ycTpoincTsa onucaHbl B NyHKTe
“3.2.4.6 /System/RSTP/global”.

1.1.4 IGMP (Internet Group Management Protocol — npoTtokon ynpaBneHus
rpynnoBoi (multicast) nepepsaueit gaHHbIX B CETAX, OCHOBAHHbIX Ha
npoTtokone IP)

KoHeuYHble No/b30BaTENN, KOTOPbLIE XOTAT NOYYaTb NaKeTbl MHOTOAAPECHOW PACChIIKK, SOMKHbI
MMETb BO3MOXHOCTb COOBLWMTDL BANMKANLLIMM MApPLUPYTU3aTOPAM O CBOEM MKESaHUU CTaTb YNEHOM Fpynnbl
MHOTOa4peCcHOM PacCbiIKM U NOy4YaTb NaKeTbl, NpeAHa3HaYeHHble 3TOM rpynne. MexKceTeBoi NPOTOKON
ynpasnieHua rpynnamu - Internet Group Management Protocol (IGMP) - ncnonbsyetca gns nogaepaHus
YNleHCTBA B rpymnne MHOroafpecHom paccblikn. IGMP TaKKe Mcnosnb3yeTca ANA COrfacoBaHUA paboTbl
HECKOJIbKMX MAapLUPYTU3aTOPOB MHOTOaZAPECHOM PacCblKU, YTO NPOM3BOAMTCA MyTem Bblibopa OAHOrO
MapLlIpyTU3aTopa B KadvectBe "Beaywero". ITOT MaplIpyTU3aTOp OTCAEKMBAET YJEHCTBO B rpynnax
MHOroafpecHON paccbi/IKK, KOTOpble WMMEIT aKTUBHbIX YneHoB B ceTn. IGMP wucnonb3yetca pna
onpefeneHus, AO/KEH I MapLLPYTM3aTop NepenasaTb B NOAK/OYEHHbIE K HEMY NOACETU MPUHUMAEMbIEe
nakeTbl Man HeT. MapLlpyT13aTop, NPUHAB NAKET rPynnoBOM PacCbl/IKK, MPOBEPAET MO €ro UCTOYHUKY, ecTb
Nn xoTa 6bl OAMH YNeH rpynnbl MHOTOAZPECHOW PacCbiIKM, KOTOPbIA CAefan 3anpoc Ha NpUem 3TUX
naketoB. Ecamn aa, To nakeT npogsuraetca. Ecam He cywecTByeT HM O4HOIO Y/eHa rpynnbl MHOrOaApPecHom
paccblNKKM, TO NakeT oTbpacbiBaeTcA.

Onepauun IGMP

IGMP paboTaeT /iokanbHO. MapLlipyTnsaTop rpynnoBOM PAacCbi/IKK, KOTOPbLIM NOAK/AOYAeTCa K
CeTUN, UMEeeT CMUCOK aZPecoB rPyNnoBOM PACCbIZIKM FPYMMN, MO KpalHen mepe, C O4HUM U3BECTHbIM Y/IEHOM
B 3TOM ceTwn.

[Nna Kaxkaol rpynnbl eCTb 04MH MapLIPYTU3aTop, KOTOPbI paboTaeT B pexnme pacnpeaeneHums
MaKeToB, NPeAHA3HaYeHHbIX AN 3TOW rpynnbl. ITO O3HAYaeT, YTO eCcAu ecTb TPWM MapLipyTusaTopa
rPynnoBON pPacCbiKM, MOAKMIOYEHHbIX K CeTM, MX Trpynnosble wuaeHTUGUKaTopbl (groupids) —
€4MHCTBEHHbIE.

XOCT MAM mapLupyTM3aTop rpynnoBoOi PaccblIKM MOFYT MMEeTb YNEeHCTBO B rpynne. Korga xocT
MMeeT YNEHCTBO, 3TO 03HAYaeT, YTO OAMH M3 ero NPOLLEeccoB (MpPUKAagHaA Nporpamma) NoaydyaeT NaKkeTbl
rpynnoBoM paccblKM OT HEKOTOPOM rpynnbl. Korga maplipyTmsaTtop MMEET YNeHCTBO, 3TO 03Ha4aeT, YTo
CeTb, NOAKNOYEHHAA K OQHOMY U3 ee ApYyrux MHTepdeincos, NoyyaeT 3TM NaKeTbl rPYNnoBON PaCChbINKK.
Mbl FOBOPMM, YTO XOCT UAM MapLIPYTU3aTOP MMEIOT MHTepec B rpynne. B oboux cayyaax — xocTe u
MapLpyTU3aTope — COXPAHAETCA CMMCOK rPynnoBbiX MAEHTUOUKATOPOB M TPAHCAMPYETCA MX 3anpoc K
pacnpegenstolemy MmapLpyTM3aTopy.

0O6beauHeHue rpynn

XOCT MAXM MapuwpyTM3aTop MOryT MPUCOEAUHUTLCA K rpynne. XOocT noaaepuBaeT ChNUCOK
NpOoLLeCccoB, KOTOPbIe MMEIOT YNEHCTBO B rpynne. Korga npouecc Xo4eT NpucoeamHnUTLCA K HOBOW rpynne,
OH MOCbINAeT CBOM 3anpoc XocTy. XocT AobaBnseT nmsa npouecca U nms Tpebyemoit rpynnbl K ee CrucKy.
Ecnv 3TO — nepBoe BXOXKAEHME AJ1A STOW KOHKPETHOM rpynmnbl, XOCT NOCbIIaeT coobuieHune YieHcTsa. Ecim
3TO He MepBOe BXOXKAEHME, MNOCbILIATL 3TO COOOLLEHNE HE HAZ0, TaK KaK XOCT — Y)Ke YJIEH TPYNMbl; OH yKe
NoJIy4yaeT rpynroByko PaccblIKy ANa 3TOM rpynnbl.
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MapwpyTmM3aTop TakKe O06CAy)KMBaeT CMMCOK TPynnoBbiX MWAEHTUPUKATOPOB, KOTOPbLIN
NMOKa3blBAET Y/IEHCTBO A/1A CeTel, MOAK/IIOYEHHbIX K KarKAoMy uHTepodelicy. Korga nosBnsetca HOBbIN
WHTepec B rpynne Ans Ntoboro ns atux MHTepdercoB, MapwpyTU3aTop OTCblIAEeT CoobLEeHNe YNeHCTBa.
ApyrMmn cnoBamu, mapLupyTM3aTop 34ech AeACTBYET NoA06HO XOCTYy, HO ero CNUCOK rpynnbl 6oee WUpPOK,
NOTOMY YTO OH HAKaN/AMBAET Y/IEHOB, KOTOPbIE COeAUHEHbI C ero uHTepdelicamu. ObpaTuTe BHUMAHKE, YTO
COOBLLEHNE YNEHCTBA PACCLINAIOT U3 BCEX MHTEpPdECoB, KPOME TOro, OT KOTOPOro NPUbbLIBAET 3anpoc.

1.1.4.1 IGMP Snooping — Npocaywmeanune IGMP coobuieHui

Korga c onpeseneHHbIX NOPTOB HA KOMMYTATOP NPUXOLAT COOBLLEHMA O NOAKIIOYEHUN K KaKOWM-
TO rpynne — UCTOYHUKY MHOTOaZpPecHon rpynnoBoi paccolinku (IGMP Report), KommyTatop “noHumaet”,
YTO 33 3TUMM NOPTaMM KAMEHTbI N J06ABAAET UX B CMIMCOK HUCXOAALWMX NOPTOB A1A 3TOM rpynnbl. Ecam e
Ha KaKOM-TO NOPT KOMMyTaTopa, npuwno coobueHne IGMP Query, To 3HaYMT 32 3STUM NOPTOM UCTOYHMK
multicast-tpaduka n kKommyTaTop fo6aBAAET 3TOT NOPT B CMNCOK BOCXOAALLMX NOPTOB.

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

1.1.4.2 IGMP Snooping Proxy — MpokcupoBaHue coobuieHunin IGMP

MexaHn3m, MOo3BOJIAKOWMIA COKPaTUTb KoanvectBo IGMP coobuieHnii B cetn. Mpu obbiyHOM
cXeme, MapLpyTU3aTOP-UCTOMHUK multicast-TpaduKa, oTnpasaseTr nepuoguueckn IGMP Query B
nHTepdenc, 1 KOMMyTaToOp NepecbinaeT ero BCeM aKTUBHbIM MYJ/IbTUKACTOBbIM KiveHTam. Te B CBOIO
oyepeab AOKHbI Bbicnatb B oTBeT IGMP Report. Jna nogasBneHUA TakKMX BeEpPHbIX PacCbINOK, KOMMYTaToOpP
MOMeT npoKkcupoBatb IGMP-nakeTbl, OTCbl1aA, Hanpumep, OAMH €AUHCTBeHHbIM IGMP  Report
MapLLpyT13aTopy cpasy nocne IGMP Query, BMecTo Toro, 4Tobbl paccbliaTb €ro KANEHTaMm.

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

Ecnn B npeaenax ogHOro KommyTaTopa ecTb HeckonbKo VLAN, nonb3oBaTenn KOTopbIX AOJKHbI
noayyaTb OAMH U TOT e MY/IbTUKACTOBbIM TPadUK, TO OT MapLUPYyTU3aTOPa-UCTOYHMKa multicast-TpaduKa K
KOMMYTaTOpy MNOWAYT HECKOJbKO KOMuit ofHoro Tpaduka B pasHbix nonb3oBaTenbckux VLAN. MVR
nossosfeT u3berkaTb 3TOro, MyNbTUKACTOBbIA TpaduK nepefaérca OT MapLllipyTM3aTopa TO/bKO B
mynbThKactoBom VLAN'e, a Ha KOMMYyTaToOpe OH PensiMuMpyeTcs BO BCe MOJb30BaTe/bCKUE. TemM cambim
CHUMAETCA Harpy3Ka C BbIWeCTOALLEro MapLIPYTU3aTOPa, U MeHbLUE YTUAU3UPYETCA INHUA.

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

3To TexHonorua, npu3BaHHaA obecneynTb ynpaBAeHWE M KOHTPOAb Hag, YCTPOMCTBAMMU U
NPUNOKEHUAMM B CeTU CcBA3M NyTém o0OMmeHa, ynpasaswowen uHGOpMauMen Mexay areHTamu,
pacnonaraloWMMUCA Ha CeTeBbIX YCTPOMCTBAX, M MeHeZKepaMu, PaCNoOSOKEHHbIMU Ha CTaHLMAX
ynpasneHua. B HacTosawee Bpems SNMP aBnsetca 6a30BbiM NPOTOKO/IOM yripaBaeHus cetu Internet. SNMP
onpeaenseT ceTb Kak COBOKYMHOCTb CETEBbIX YNPABAOLWMX CTAHLMI U 3/1IEMEHTOB CETU (I/1IaBHblE MALUUHBI,
WA03bl M MApLIPYTM3aTOpbl, TEPMMHA/IbHbIE CepBepbl), KOTOPble COBMECTHO obecneuynBatoT
ALMUHUCTPATUBHbBIE CBA3M MEXAY CEeTeBbIMU YNPaBAAIOLWMMUN CTAHLUNAMM U CETEBbIMU areHTamu.

O6bl4HO NpK ncnonbsosaHMM SNMP npucyTCTBYHOT ynpaBasdemble U ynpasBaatowme cuctemol. B
COCTaB yNpaB/iAeMOMN CUCTEMbI BXOAUT KOMMOHEHT, Ha3blBaeMbI areHTOM, KOTOPbIA OTNPaBAAET OTYETHI
ynpasasawouwen cucreme. Mo cywectesy SNMP areHTbl nepegatroT ynpasaeHYeckyldo MHOOPMAUMIO Ha
ynpaBAaloLInMe CUCTEMbI KaK NepemeHHble (Takme Kak «CBOboAHaA NamaTb», KMMA CUCTEMbI», KKOIMYECTBO
paboTaloLMX NPOLLECCOBY).

Ynpasnawowaa cuctema MOXKeT MnoayuuTb MHbOpMauuio 4yepes onepauuu npotokona GET,
GETNEXT n GETBULK. AreHT MOKeT camocToaTenbHO 6e3 3anpoca OTNpaBUTb [AaHHbIe, WUCMOJb3yA
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onepaumto npotokona TRAP wuanm INFORM. VYnpasnatowme cucTembl MOFYT TaKXe OTnNpaBaATb
KOHOUIypaLMOHHble OOHOBMEHUA WAM KOHTPONMPYHOLWME 3anpocbl, MCNoab3ya onepaumto SET pans
HenocpeaACcTBEHHOrO ynpaBaeHUs cuctemoi. Onepauymn KOHOUTYpPUPOBAHMA U YNPABAEHNUA UCMONbL3YHOTCA
TOMIbKO TOrAa, KOrAa HyXKHbl U3MEHeHUA B ceTeBOW MHPpacTpykType. Onepauum MOHUTOPUHra 0b6bIYHO
BbIMNOJIHAIOTCA Ha PeryiapHoOn ocHoBe.

MNepemeHHble goctynHble Yepe3 SNMP opraHu3osaHbl B Mepapxuu. ITU nepapxmm u gpyrue
MeTaZlaHHble (Takue Kak TUM U onrcaHne nepemMeHHoi) onucbiBatoTcs basamu Ynpasnsatoweit MHbopmauum
(aHrn. Management Information Bases (MIBs)).

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

BK/lOYEHME U OTK/AOYEHME AaHHbIX NPOTOKO/I0B MOXHO MNPOM3BECTW, YCTaHOBMB NapameTp
Enabled B 3HayeHWe Yes B COOTBETCTBYIOLWLEM HYXXHOW BepcuM NyHKTe MeHo “3.2.4.11
/System/snmp/<Bepcua npotokona>”.

Bk/toueHne/oTKa0uEeHNE snmp.
Enabled Yes - Bk/oYeH (N0 yMmoA4YaHUIO);

NoO - OTK/IIO4EH.

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

ReadCommunity Hactpoiika umeHn SNMP community gns yteHuns (no ymondanuto “public”).
WriteCommunity Hactpolika umeHn SNMP community ans 3anucu (no ymonyanuio “public”).

Y106bI HacTpoUTb OTNpPaBKy yBegomneHnin (SNMP-trap'oB) ¢ ycTpoiicTBa(areHTa) — meHeaxKepy,
HY}KHO 3a4aTb B NyHKTe "3.2.4.9 /System/SNMP/traps"

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

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

1.1.6 VLAN (Virtual Local Area Network)

BupTyanbHON /IOKA/NIbHOM CeTbl0 Ha3bIBAETCA TrPynna YCTPOMCTB, MMEIOWMX BO3MOMKHOCTb
B3aMMOAENCTBOBATb MeXKAy cOboM HanpsAMYO Ha KaHa/lbHOM YPOBHE, XOTA GU3MYECKN MPU STOM OHU MOTYT
ObITb NOAKAOYEHbI K Pa3HbIM CETEBbIM KOMMYyTaTopamM. M HaobopoT, yCTpoicTBa, HaxoAAwWwMeca B PasHbIX
VLAN'ax, HEBMAMMbI APYr A8 APYra Ha KaHa/lIbHOM YPOBHE, AaXKe €C/IM OHM MOAKAYEHbl K OAHOMY
KOMMYTaToOpy, U CBA3b MeXAy 3TMUMM YCTPOMWCTBAaMM BO3MOMKHA TOJIbKO Ha CeTeBOM M 6onee BbICOKMX
YPOBHAX.

B coBpemeHHbIx ceTax VLAN — rnaBHbIA MexaHM3M ANA CO34aHMA NOTMYECKOM TOMONOIMN CETH,
He 3aBucAwen oT eé ¢usmyeckoit Tonmosormn. VLAN'bl  MCNOAb3yLOTCA  ANA  COKpaLLeHMsA
lWMpoOKoBeLLaTeNbHOro TpaduKka B cetu. MmetoT 6onbloe 3HAYEHWE C TOYKKU 3peHua BesonacHocTH, B
YaCTHOCTU Kak cpeacTBo 6opbbbl ¢ ARP-spoofing'om.

000 «HCK KommyHuKaumm Cnbupmu», 2016 r.  www.nsc-com.com 20


http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA

Sprinter TX TY6665-005-62880827-2013

Ha TeKkywuit mOMeHT peanmsauma pasnmyHbix TunosB VLAN onucaHa B cneundukaumm |EEE
802.1Q. BupTyanbHble NOKaNnbHble CeTU, NOCTPOEHHble Ha ocHoBe cTtaHgapTta IEEE 802.1Q, ucnonbsytoT
OONONIHUTENbHbIE MONA Kagpa [AfA XpaHeHuAa WHPopmaumm o npuHagnexHoctm K VLAN npu ero
nepemeLLeHNn Mo ceTu.

Hekotopbie onpeaenexus |IEEE 802.1Q.

Mopm e pexcume «TpaHKk» - GU3MUYECKUIN KaHa/l, NO KOTOPOMY nepenaercs Heckonbko VLAN
KaHasIoB, KOTOPbIe Pa3/inyatoTcA Teramum (MeTkamu, fobaBaaembiMn B NakeTbl). TpaHKM 06bIYHO CO34at0TCA
MeXay «TermpoBaHHbIMM nopTamm» VLAN-yCTPOACTB: CBUTY-CBUTY MAWN CBUTY-MAPLLPYTM3ATOP.

Uoenmudgpukamop VLAN (VID) - Homep BUPTYyanbHOM SIOKa/IbHOM ceTu.

Udenmudgpukamop nopma VLAN (PVID) - dnsnyeckmii NnopT KOMMyTaTopa, UCMNONb3yeTca ANs
TOoro, 4Ytobbl onpenenntb, B Kakon VLAN KOMMyTaTop HanpaBWUT BXOSALWMIA HEMAPKMPOBAHHLIA Kaap C
NMOAK/NOYEHHOTO K MOPTY CErMeHTa, KOrAa Kaap Hy»KHO nepegaTtb Ha APYroi NopT (BHYTPU KOMMyTaTopa B
3aro/I0BKM BCEX HEMAPKMPOBAHHbIX KaapoB gobasnserca maeHTnoukatop VID, paBHbi PVID nopTta, Ha
KOTOPbIA OHM ObIIM NPUHATBI). ITOT MeXaHM3M NO3BO/AET OAHOBPEMEHHO CYLLECTBOBAaTb B OAHOM CETU
YCTPOMCTBaM C noagep Ko n 6e3 nogaepkku ctaHaapTa IEEE 802.1Q.

Default PVID - peHnTnduratop VLAN HaszHavyaemblit Ha BXOAE AN1A NOJYYEHMA HETEMMPOBAHHbIX
Kaapos.

O603HauyeHue yneHcrea B VLAN

[nAa 3Toro cywecTsyoT cnegyoume pelweHma:

e o nopty (Port-based): nopTy KommyTaTopa Bpy4Hyto Ha3zHadvaeTcs oamH VLAN. MocTtpoeHne VLAN
Ha OCHOBE MNOPTOB OCHOBAHO TO/MbKO Ha A006aBAeHMM [ONOAHUTENbHON MHOOPMAUMM K aapecHbIM
TabAnuam KOMMYTaToOpPa U HE UCMOJIb3yeT BOSMOMKHOCTU BCTPAMBAHUA MHOOPMALMM O NPUHAZNEKHOCTU K
BUPTYa/bHOM CETU B NepegaBaemblii Kaap. B cnyyae ecnm ogHoOMy MOPTY AOJMKHbI COOTBETCTBOBaTb
Heckonbko VLAN (Hanpumep, ecam coeauHeHme VLAN npoxoamuT yepes HECKO/IbKO CBUTYEl), TO 3TOT nNopT
OO/MKEH BbITb UieHoM TpaHKa. CBUTY byaeT Ao06aBnaTb MmeTkM gaHHoro VLAN Ko BCcem NPUHATBIM Kagpam
He MMelLWUX HUKaKuX meTok. VLAN noctpoeHHble Ha 6ase NopToB MMEIOT HEKOTOpble orpaHuyeHus. OHu
O4YeHb MPOCTbl B YCTAaHOBKE, HO MNO3BOMAKT NOAAEPKMBATL ANA KaXA0ro nopta Toabko oaHy VLAN.
CnepoBaTesnibHO, TaKoe peleHrne Manonpuemsemo Npu MCNOJIb30BAHMN KOHLIEHTPATOPOB MM B CETAX C
MOLLHbIMM CepBepamMmu, K KOTOopbIM obpallaeTca MHOrO Mo/sib3oBaTesielt (cepBep He yAacTca BKAOUUTL B
pasHble VLAN). Kpome Toro, BHOCUTb M3MeHeHua B VLAN Ha oOcCHOBe MOPTOB [A0CTAaTOYHO CNOXKHO,
NOCKONbKY MPU KaxKa0oM U3MeHeHUM TpebyeTca pusnyeckoe nepekatoyeHmne yCTpomncTB.

e o MAC-agpecy (MAC-based): uneHctBo B VLANe ocHoBbiBaeTcA Ha MAC-aapece paboyeit cTaHLMK.
B Takom cnyyae cBuTd umeeT Tabanuy MAC-agpecos Bcex ycTpoincts Bmecte ¢ VLANamu, K KOTOpbIM OHU
npuHagaexar.

e [lo AONOAHUTENbHBIM MONAM Kagpa, ANA XpaHeHua uHdopmauum o npuHagnexkHoctn K VLAN.
CnocobHocTtb gobasneHuna Teros nossonsetr mHpopmaumm o VLAN pacnpoCTpaHATbCA Yepe3 MHOMKECTBO
802.1Q-COBMECTMMbIX KOMMYTaTOpPOB MO OAHOMY GU3UYECKOMY coefuHEeHWIo (MarnucTpaibHOMY KaHany,
Trunk Link); cnocobHocTb £,06aBAATbL U M3B/EKATb TEMM U3 3aro/IOBKOB KagpoB NO3BOJIAET MUCMO/b30BaTh B
CeTM KOMMYTaTOpPbI 1 CeTeBble YCTPOMCTBA, KOTOPbIe He NoaaepKmBatoT ctaHgapT IEEE 802.1Q;

e o npotokony (Protocol-based): aaHHble 3-4 ypoBHA B 3aro/IoBKe NakeTa WMCMNO/b3yHTCA, YTOObI
onpegenutb uneHctso B VLANe. Hanpumep, IP mawunHbl moryT 6biTb nepesegeHbl B nepebln VLAN, a
mawmnHbl AppleTalk Bo BTOpoi. OCHOBHOIM HEAOCTAaTOK 3TOr0 MeToga B TOM, YTO OH Hapywaet
HEe3aBMCMMOCTb YPOBHEW, MNO3TOMy, Hanpumep, nepexon ¢ IPv4 Ha IPv6 npuBesetr K HapyLleHUto
paboTocnocobHocTH ceTu.
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e MmeTogom ayTeHTUdMKauum (Authentication based): YctpoiictBa moryT 6biTb aBTOMaTMUECKU
nepemetteHbl B VLAN, OCHOBbIBAACb HA AaHHbIX ayTEHTUPMKALMM NONb30BaTeNA WUAM YCTPOWCTBA Mpw
MCcnonb3oBaHMM npoTokona 802.1x

1.1.6.1 Hactpoiika VLAN

Ha yctpoiicteax Sprinter TX (MINI) c ogHum nHTepdeiicom Fast Ethernet (mapkupoBka Sprinter
TX MINI.2E1.1FE.AC220) u Sprinter TX (SFP) oTcyTcTBYeT ynpaBnasiemblii CBUTY, U OHM He NoaaepKuBatoT
nonHoe KoHdurypuposaHme VLAN'oB. Ecnv B KOopHe meHo oTcyTcTBytoT NyHKTbl VLAN, ATU, EthGlobal
3HAYUT yCTPOMCTBO 6€3 CBUTHA M YKA3aTb TEMM MOMKHO TO/IbKO Ana E1 u gna ynpasneHus.

[na 3agaHnAa pexknma noprta Heob6XoAMMO nepeiTv B MeHto B NyHKT “3.2.3.15 /Eth/nopt/VLAN”"
M BbIOPATb HYXKHOE 3HaYyeHue gnsa napameTpa Role.

multi - nutepdeinc nponyckaeT Bce Kaapbl; PeXMM Mo YyMONYaHUIO, UCMONb3YEMbIA, ECIU ABHO He YKasaH
apyroii pexumm. loantnka UCNoNb30BaHMA MHTEPPENCcoB onpeaendeTca BHEWHUM 060pyAOBaHUEM,
HanpuMmep, MapLpyTM3aTopamm 3-ro ypoBHSA, CBA3bIBAIOLLMMMU MYNbTUNIEKCOPbI-KOMMYTaTOPbI;

access - WHTepdelc MUCNoNb3yeTca Aaa nepefadn Nosb30BaTENbCKMX AaHHbIX. [lakeTbl € Apyrum
naeHtnomkatopom VLAN ID He KommyTupytloTca B 3TOT MHTepdelic. [MakeTbl, mocTynatowme B 3TOT
NHTepdeNc, TEFMPYIOTCA C UAEHTUDUKATOPOM, PaBHbIM YKazaHHOMY napametpom VLAN ID;

trunk - nHTepdeiic NponyckaeT TONIbKO TErMPOBaHHble Kagpbl, 3TOT PEXMM WCMO/b3YEeTCA ANA CBA3U C
APYTMM MYIbTUMNIEKCOPOM—--KOMMYTaTOPOM HEMNOCPEACTBEHHO;

QinQCustomer - KNUEHTCKUI NOPT, ppelimbl HA BXOAE BCErAa TEMMPYHOTCA BTOPbIM Terom (ecam 6es3 Tera, To
nepsbiM); 802.1Q OTKAIOYEH.

QinQProvider - nopT, Ha BXOoAe KOTOPOro MpMHMMAlOTCA TOMbKO ¢pelmbl ¢ ProviderTag, KoTtopble
KOMMYTUPYIOTCS B COOTBETCTBMM C Tabanuel vlan’os.

Tak ke MoKHO 3agaTb rpynnsl VLAN'oB, Tag, Untag, Member v Ter ana QinQ pexxuma
Tagged - cnucok BNaHOB, KoTopble ByayT BbIXOAUTb U3 NOPTA TErrMpoBaHHbIMK. Ecnn nopT B pexkmume trunk,
TO BXoaaLme Gpeiimbl 4OAKHbI UMETb METKY M3 3TOTO CMMCKa;
Untagged - cncoK BNaHOB, KOTOpble ByAyT BbIXOAUTb M3 NopTa 6e3 Tera;
Member - cncoK BNaHoOB, KOTopble ByayT BbIXOAMTb M3 NopTa 6e3 n3meHeHUsA MeTKM (B TOM COCTOSIHUM, B
KOTOPOM OHM BOLUAM B APYroM NopT);
QinQTag — Ter (ethertype), KoTopbiit ycTaHaBAnBaeTcs ansa dpermos B pexknume QinQ.

[na 3apaHma VLAN’a nopta nsmenute napametp DefVLAN.

Ona 3apaHna VLAN’a ynpasneHna HeobxoamMmo nepenty B meHto no nytm “3.2.5.6 /IP/stored-
config”, namenutb napametp DefaultVlanID u coxpaHutb KoHdUrypaumio knasuwamm “ESC+S”. Mocne
nepesarpysku, yCTPoOMCTBO 6yaeT AOCTYyNHO Ana ynpasneHua B gaHHom VLAN'e. [ns HemepneHHOro
nsameHeHna VLAN'a ynpaBneHua 3TOT napameTp HeobxoAMMoO M3MeHWUTb B NyHKTe “3.2.5.3 /IP/current-
config”. (BHUMAHMUE!!! BoamorKHa noTepsa [0CTyna K ycTpouctey yepes Ethernet)

[ns npocmoTpa 1 pyyHoi KoHourypauum tabamubl VLAN 0B nepeiiaute B MeHI0 B NYHKT “3.2.6
/VLAN”. Ona co3paHusa VLAN HaxkmuTe codeTaHune knasuw “ESC+C” u sBeamTe VLANID, nocne Haxkmute
“Enter”. Mocne pobasneHua Tabnunua otobpaxkaetr cnucok VLAN'oB u Hactpolikm IPAddr, NetMask,
Gateway. [lna Bo3amorKHOCTU ynpasneHna VLAN’amu, HyXKHO, 4Tobbl B napameTtpe «Cpu» B meHo ”3.2.6.1
/VLAN/VLANID”, 6bin0 ycTaHOBAEHO 3HauveHue «Management» (Takoe 3HauyeHue mnapameTpa no
YMOJI4aHUIO).
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1.1.7 NAT (Network Address Translation — npeobpa3soBaHue ceTeBbIX
agpecos)

NAT - 3To mexaHu3am B ceTax TCP/IP, no3sonsawowmii npeobpasosbiBaTh IP-aapeca TpaH3UTHbIX
naketoB. TaKkKe umeet HasBaHua IP Masquerading, Network Masquerading u Native Address Translation.

dyHKuMoHUposaHue NAT

MNpeobpasosaHne agpecoB metogom NAT MOXeT npou3BoAUTbCA  MNOYTU  Nobbim
MapLPYTUSUPYIOWMM YCTPOMCTBOM — MapLLUPYTM3aTOPOM, CEPBEPOM AOCTyNa, MEXKCETEBbIM 3KPAHOM.
Hanbonee nonynapHbim asnsetcs SNAT, cyTb MexaHM3Ma KOTOPOro COCTOMT B 3aMeHe aZipeca MCTOYHUKA
(aHrn. source) npu nNpoxoxaeHUM Naketa B O4HY CTOPOHY M ob6paTHOM 3aMeHe aapeca HasHa4veHus (aHrn.
destination) B oTBeTHOM nakeTte. Hapaay c agpecamm MCTOYHUK/HA3HaAYeHME MOTYT TaKKe 3aMeHATbCA
HOMepa NOPTOB UCTOYHMKA U HAa3HAYEHUA.

MpUHUMan NakeT OT NOKaNbHOro KOMNbIOTEPa, PoyTep CMOTPUT Ha IP-aapec HasHauyeHuA. Ecau
3TO /JIOKaNbHbIN agpec, TO MaKeT MepecbilaeTca APYromy JIoKasbHOMY KOomMMbtoTepy. Ecan HeT, To naket
Haflo nepecnatb HapyXy B UHTepHeT. Ho BeAb 06paTHbIM aApecom B MaKeTe YKasaH /IoKafbHbIA agpec
KOMMbIOTEpa, KOTOPbIA M3 MHTepHeTa OyaeT HedocTyneH. lo3aTomy poyTep «Ha NeTy» Mnpou3BoauT
TpaHcnAumio IP-agpeca n nopta M 3aNOMMHAET 3Ty TpaHcAauMio y cebs Bo BpemeHHoM Tabauue. Yepes
HEKOTOpOoe BpemsaA Noc/ie TOro, Kak K/AMEHT 1 cepBep 3aKoHYaT 0bMeHMBaTbCA NakeTamu, poyTep coTpeT y
cebs B Tabauue 3anncb 0 N-OM NOPTe 338 CPOKOM AABHOCTU.

Momumo source NAT (npegocTaBiAeHUs NO/Ib30BATENAM OKANbHOW CETU C BHYTPEHHUMM
aapecamu gocTtyna K cetu MHTepHeT) YacTo npumeHseTca Tak:Ke destination NAT, Koraa obpalleHns nssHe
TPAHC/IMPYIOTCA MEMCETEBbIM 3KPaHOM Ha KOMMbIOTEP MO/b30BaTeNss B JIOKA/IbHOW CeTU, UMEIoLLUi
BHYTPEHHMWI agpec 1 NOTOMY HeAOCTYMHbIM U3BHE CeTU HenocpeacTBeHHO (6e3 NAT).

CyuiectsyeT 3 6a30BbIX KOHLIEMLMK TPAHCAALUMK agpecoB: cTaTuyecKan (Static Network Address
Translation), auHamuueckasn (Dynamic Address Translation), mackapagHas (NAPT, NAT Overload, PAT).

Cratnyeckuit NAT - oTobparkeHWe HesaperncTpupoBaHHoro IP-agpeca Ha 3aperncTpMpoBaHHbIN
IP-agpec Ha OCHOBaHWW OAMH K 0gHOMY. OcOBeHHO NoAe3HO, KOraa YCTPOMCTBO AOMKHO BbiTh AOCTYMHbIM
CHapYKu ceTu.

OunHamuueckuit NAT - oTobparkaeT He3aperncTpupoBaHHbIM IP-aapec Ha 3aperncTpUpPoBaHHbIN
agpec oOT Trpynnbl 3aperncTpupoBaHHbIX |P-agpecos. [OuHamuuveckmint NAT TaKKe ycTaHaBAMBaeT
HEenocpeacTBEHHOE OTODPAXKeHUE MeXKAY He3aperncTPUpPoBAHHLIM U 3aPErMCTPUPOBAHHBIM aAapPecom, HO
OoTOBOpa)KeHNne MOXKET MEHATbCA B 3aBUCMMOCTM OT 3apermcTpupoBaHHOro agpeca, AOCTYMHOro B nyne
aapecos, BO BpeMA KOMMYHUKaLNW.

Meperpy:eHHbii NAT (NAPT, NAT Overload, PAT, mackapaauHr) - dopma guHamuyeckoro NAT,
KOTOpPbI 0TOBpaKaeT HECKOIbKO HE3APErMCTPUPOBAHHbIX alPECOB B €ANMHCTBEHHbI 3apernMcTpUpPOBaHHbIN
IP-agpec, mMcnonb3ya pasnuyHble NopTbl. M3BecTeH TakKe Kak PAT (Port Address Translation). Mpu
neperpyske KaxAbll KOMMNbIOTEP B YAaCTHOM CETWU TPAHCMPYETCA B TOT }Ke CaMblii aApec, HO C Pa3/INYHbIM
HOMepOoMm noprTa.

1.1.7.1 HacTtpoitka nepegaum notokos E1 c ucnonososaHnem NAT

Mpegnonoxum, yto nposaiaep E1 Bbigenset 2 notoka E1, KoTopble HeobxoAUMMO NepeaaTb Ha
1 1 2 ycTPOMCTBO (CM. CXeMy HUKe).

000 «HCK KommyHuKaumm Cnbupmu», 2016 r.  www.nsc-com.com 23



Sprinter TX TY6665-005-62880827-2013

Sprinter
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WAN IP: 192.168.1.3 192.168.1.201

WAN

Sprinter
192.168.2.200

2E1

Mposaiigep E1
ATC

MynbTUnAeKcopbl-kommyTaTopbl Sprinter TX HeobxoAMMO HacTpouTb cnedylowum obpasom
(byHKuuMa pgoctynHa ¢ Bepcumn MO - LPOS 1.0.9.4SR4):

B nyHKTe “3.2.5.3 /IP/current-config” 3apatb IP-aapec (NetworkAddr) v wnio3 (DefaultGateway):

MynbTunaekcop-kommyTtaTop 1:

NetworkAddr - 192.168.2.201
DefaultGateway - 192.168.2.7

MynbTUNAEKCOP-KOMMYTATOP 2:

NetworkAddr - 192.168.2.200
DefaultGateway - 192.168.2.7

MynbTnaekcop-kommyTaTop 3:

NetworkAddr - 192.168.1.201
DefaultGateway - 192.168.1.1
[anee HeobxoanMmo nepeinTun B NyHKT “/TDMoP/port/config” v BbINOAHWUTL CeAylolLMe HaCTPONKK:

MynbTunaekcop-kommyTtaTop 1:

RemotelP - 192.168.1.201
RemoteChannel - 0
WANIP - 192.168.1.3

MynbTMnaeKkcop-KommyTaTop 2:

RemotelP - 192.168.1.201
RemoteChannel - 1
WANIP - 192.168.1.3

MynbTunaekcop-kommytaTtop 3 - nopt O:

RemotelP - 192.168.2.201
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RemoteChannel - 0
SIPPort - 5062
TDMPort - 41004

MynbTnaekcop-kommyTaTop 3 - nopt 1:

RemotelP - 192.168.2.200
RemoteChannel - 0
SIPPort - 5061

TDMPort - 41003

Ha NAT Router'e Heobxoanmo npobpocutb NopTbl, HANPUMEP, KaK MNOKa3aHO HUMKE.

Well-Known Applications: User Defined|v|
Port Range Local IP Local Port | Protocol Description
192.168.2. BOTH [v]
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) — npoTOKON KaHanbHOroO YpPOBHA, KOTOPbIA MO3BOANSET
CeTeBbIM YCTPOMCTBAM aHOHCMPOBATb B CETb MHPOPMaLMIO O cebe M O CBOMX BO3MOMKHOCTAX, @ TaKkKe
cobupaTtb 3Ty MHGOPMALUIO O COCeAHUX YCTPOMUCTBAX.

YcTpoiicTBo, ucnonb3ytowee LLDP, xpaHUT MHGOpMaUMIO 0 cocenax, HO He NepeHanpaBaneT eé
Aanblue (He3aBUCUMO OT TOro NOALAEPKUBAET 1N YCTPOICTBO NpoToKon LLDP).

NHbopmayma 06 mynbTUnNeKcopax-kKommyTaTopax Sprinter TX, KoTopas MOXKeT nepesasaTbCa C
nomouwbto LLDP:

e MAC-aapec (ChassisID) - MAC-aapec BCTPEYHOro yCTPOMCTBa;

e WpeHtTudumkatop nopta (Port ID) - mopT BCTpeYHOro YCTPOMCTBA, 4Yepe3 KOTOpbI OHO
oTnpasnneT LLDP coobuieHus;

e lUmsa ycTpolictea (System Name) - umsl BCTPEYHOTO YCTPOWCTBA;
e Ynpasnatowuii agpec (Management Address) - IP-agpec BCTpeYHOro ycTpomncTBa;
1.1.8.1 NpuHuMn paboTbl npoToKona LLDP

npOTOKOI'I paGOTaET TOJIbKO MexXay HenocpeacCTBEHHO NpuncoeanHeEHHbIMUA YCTDOVICTBHMM. o710
3HA4uUT, YTO, HaNpMmep, Ha pUCyHKe:
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Sprinter TX
.
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Sprinter TX Sprinter TX
. Sprinter TX (2) nonyumt LLDP nHdopmaumio ot gByx cocegeit: Sprinter TX (1) yepes gsa nopTa u
Sprinter TX (3) yepes oguH nopT;
. Kommytatop Sprinter TX (1) nonyumt LLDP nHdopmaumto Tonbko ot Sprinter TX (2), Ho uepes oba
nopTa;
. KommyTaTtop Sprinter TX (3) nonyunt LLDP nHdpopmaumio TonbKo ot Sprinter TX (2).

CoobuweHuna LLDP moryT nepenaBaTbca HYepes NopTbl, KOTOPble 3a610KMpoBaHbl STP.
1.1.8.2 HacTtpoiika npotokona LLDP
BkntoyeHmne npoTokosa LLDP npounsBoguTcsa A5 BCEro yCTPOMCTBa, NO YMOJIYAHUIO OH BK/HOYEH.
[nA HaCcTPOMKKM NapameTpoB HEOBXOAMMO NepenTn B NyHKT meHto “3.2.4.4 /System/LLDP/config”.
BkntoueHne/oTKAoueHWe npotokona LLDP.
Enabled Yes - BkAoUYeH (No ymonyaHuio);

No - OTK/IIOY€EH.

YactoTa otnpaBku LLDP-coobuieHunii coceaam.
TXinterval MoKeT NnpMHMMaTb 3HaYeHna ot 5 go 500 cek.

Mo ymonyaHwuto: 30 cek.

MHoOXuUTenb, Ha KOTopbI yMmHOXKaeTca TXInterval pns nonydeHua TTL.

TTL - Bpema B Te4E€HWE KOTOPOro coces byaeT XpaHUTb MHbOpPMaLuio 06
ycTpouncTee.

TXHoldMultiplier
TXHoldMultiplier mo*eT npuHMMaTb 3Ha4eHus oT 2 o 10.
Mo ymonyaHuio TXHoldMultiplier nmeeT 3HaueHMe 4, COOTBETCTBEHHO, coceaHUE
YCTPOICTBa 6yAyT XpaHUTb MHGOpMaumio B TedeHune 120 cek.

Tak e B nyHKTe “3.2.4.3 /System/LLDP/Interfaces/nopt” HeobxoAumo yKasaTb napameTp
Admin - npuHumaTb, nepeaasaTb, WK U NPUHMUMATb U NepeaaBaTb LLDP coobuieHuns, 1 ykasaTb AaHHble
TLVs. Mo ymon4aHWIo BCe MOPTbl HACTPOEHbI A1A Npuema 1 nepeaayn scet LLDP nHpopmaumm.
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2 DOYHKUMOHMPOBAHME MY/IbTUINJIEKCOPA-KOMMYTATOpPaA

2.1 [ocnepoBaTenbHOCTb BKAOYEHUA

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

MopkntoueHne MmMynbTUNNEKCOpa-KoOMmyTaTopa Sprinter TX pekomeHAyeTca npoBoauTb B
cneayrouwen nocnenoBaTeIbHOCTH:

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

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

3. MoagaTtb HanpAaxeHne NnnTaHnAa Ha MyJIbTUNIEKCOP-KOMMYTATOP. (I'Iocne BK/IOYEHUA NMUTAHUA
dBTOMATUYECKN NPOnN3BOANUTCA CaMOTECTUPOBaHNE O60py,CI,OBaHMF|.)

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

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

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

2.2 Hauano pa6ortbi

Mocne YCTAaHOBKM MY/NbTUMNEKCOP-KOMMYTATOp He TpebyeT KaKuMx-nMbo nepuoamyeckux
npoueayp obcnyxusaHua. OpHaXKAbl HACTPOEHHbIN, OH paboTaeT aBTOHOMHO. Tekyliee cOCTOAHME
MYNbTUNNEKCOPa-KOMMYTaTOpa NOCTOAHHO OTOBpPaKaeTca C NOMOLLBI0 CBETOAMOAHbIX WHAMKATOPOB Ha
nepegHei NaHean, KPOMe TOro, OHO MOXKET KOHTPOIMPOBATLCA YAANIEHHO Yepes CeTb.

Ons npaBuabHOM paboTbl MYy/AbTUMIEKCOP-KOMMYTATOP ALO/KEH ObiTb CKOHOUIYPUPOBaH.
YcTpolicTBa MOTYT MOCTaBAATLCA MNPeABapUTENbHO CKOHOUIYPUPOBaAHHbLIMU ANA MPO3payHOl nepesayn
notokos E1 B cxeme “ToYKa-TOYKa” (Mexay OAHOMMEHHbIMU UHTepdEencammn coeguHEHHbIX MexKay coboi
MY/bTUMNNEKCOPOB-KOMMYTaTOPOB).

Ona  COOTBETCTBMA  KOHKPETHbIM  TPEOOBAHMAM  MYJIbTUMIEKCOP-KOMMYTATOP  HYXKHO
nepekoHdUrypmMpoBaTtb. 3Ta onepauua MOXKeT ObiTb BbINONHEHA U3rOTOBUTE/IEM MPU NMOCTAaBKE YCTPOWCTBA,
WM Ha MecTe YCTaHOBKM - Yepes NnociefoBaTe/bHbli MOPT C MOMOLLBI KOHCOJIbHOM MPOrpammel, Wu
yZlaleHHO Yepes ceTb, C UCMO/b30BaHMEM NPOTOKoA telnet u FTP.

Moaaep:knsatotca cneayowme GyHKUMM yNpaBaeHNa U MOHUTOPUHSA:

® NpPoOCMOTp cuctemHol uHbopmauum (Bepcua MO, ¢daitnoBas CTPyKTypa, KOHUrypaums
yCTpoWicTBa);

® ynpaB/eHue No/b30BaTENbCKUMU UHTEPDECaMM;
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® npocmoTp

cTaTyca

M CTaTUCTUKU ANA  MoJib30BaTeNbCKMX  UHTepdeicos ©n  ans

MY/IbTUMNEKCOPA-KOMMYTaTOPa B LLe/1IOM;

® YCTAaHOBKa AMNArHOCTUYECKUX NeTeb.

2.3 UHpuKauuA Ha nepegHeit naHenun

Ha mynbTunnekcopax-kommyTtatopax Sprinter TX nocne nogayn NUTAOLWLErO HanpsXKeHuA
XKenTblt uHamnkatop SYST Ha nepegHelt naHenu oTobparkaeT COCTOAHME MY/NbTUMJIEKCOPaA-KOMMYTATopa.
Bo3MorKHble cocTosiHMA MHAMKaTopa SYST npuBeaeHsbl B creayollen Tabauue:

CBeyeHune nHgukatopa SYST

Yactoe muraHue

OpgHa scnblWwKa, naysa

[lBe BCMbIWKMK, nay3a
YeTblpe BCMbIWKK, Nay3a

MeaneHHoe muraHue

JAVHHaA BCNbIWKa, nay3a

[Be oNNHHbIE BCMbIWKMY,
naysa

NocToAHHOE cBeYeHue nnm
€ro oTcyTcrsue

CocTtoAHMe MY/ZIbTUNIEKCOPA-KOMMYTATOpPA

Mpouecc HayaibHOM 3arpy3KM U AMArHOCTUKU My/IbTUNIEKCOpPa-
KOMMyTaTopa

BbinonHeHa HavyanbHas 3arpy3ka, My/ibTUMNAEKCOP-KOMMYTATOp FOTOB K
pabote

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

MynbTURIEKCOP-KOMMYTATOpP paboTocnocobeH, Ho Heobxoanmo
3aMeHUTb INTUEBYIO BaTapenKy

MuTatollee HanpsaX»eHne nau TemnepaTypa BHe A0NyCTUMbIX NPeaesos

OTKa3 ynpasastoLLEero MMKponpoLeccopa

Echn nocne nogavn HanpAXeHuUA COCTOAHME WHAMKATOopa SYST He COOTBETCTBYET peXnumy
FOTOBHOCTU K pa60Te, BbIKNKOYUTE INEKTPOMUTAHUE U NOBTOPHO BKAKOYUTE €ro 4Yepes HEeCKOJ/IbKO CEKYHA.
PekomeHayeTcA NOAKNIOUYUTL MYAbTUMAEKCOP-KOMMYTATOP K YNpas/AloWemMy KOMMbIOTEpPY C UeNbtko
ANarHoCTuKuM yepes HOCﬂeAOBaTeﬂbeIVI nopT.

CoctosiHMe wWHTepdelica Ethernet uHaMuMpyeTca AByMA CBETOAMOAHBIMM MHAMKATOPaMMU,
3eneHbiM LINK u kentbim ACT, pacnonoeHHbiMM B pa3beme RJ-45 atoro nHtepdeitca.

CocTosAHMe nHTepdeliica

CBeyeHue 3es1eHoro
CseyeHue Kentoro nHamkatopa ACT

Ethernet nHamkatopa LINK
CoeguHeHue He
BbikntoueH BbikntoueH
YCTAHOBNEHO
CoegnHeHMe yCTaHOBNEHO MocToAHHOE cBeveHne BbikntoueH
NaeT nepegaya AaHHbIX MNocToAHHOE cBeYeHune MwraHne
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CoctosiHMe Kaxporo mHtepdenca E1 nHanumpyetca ABYMA CBETOAMOAHBLIMU MHAMKATOPaAMM,
3eneHbim LINK 1 xkentbim FAIL, pacnonoxeHHbiMK B pasbeme RJ-45 sToro nHtepdeica.

Ecnm mynbTMNAeKcopbli-kOMMYTaTOPbl COeANHEHbI, UHANLMPYIOTCA COCTOAHUA KaK IOKA/IbHOTO,
TaK U yganeHHoro uHtepdelicos E1.

CocTosiHue uHTepdelica
E1 nokanbHoro
MY/bTUNAEKCOpPa-
KOMMyTaTopa

OTKAIOYEH (pexkum
Power down)

OTKAtOYEH (pexum
Listen)

TecToBbIV PEXUM, €CTb
CUTrHa/ Ha Bxoae

TecToBbIV PEXUM, HET
CUTrHasa Ha BxoJe

YcTaHoBANEH Wnend, ectb
CUrHa/ Ha BXxoae

YcTaHoBeH wneind, ectb
CUrHaN Ha Bxoae

YcTaHoBAEH Wnend, HeT
CUrHasa Ha BxoJe

YcTaHOBANEHME
coeanHEeHus, HeT
CUrHana Ha Bxoge

YcTaHOBNEHME
coeauHeHus, ecTb
CUrHanN Ha BXxoae

YcTaHOBNEHME
coeAnHeHus, olnbKa
coeguHeHuA

HopmanbHoe
bYHKUMOHMpPOBaHMe

RAI

JInHMA oTKAOYEHA (HeT
CUrHana Ha Bxoae
npUeMHKKa)

HopmanbHoe
GYHKLMOHNPOBaHUE

CocTosiHue uHTepdelica
E1l yaaneHHoro
MY/IbTUNIEKCOPA-
KoMMyTaTopa

Jioboe
Joboe
Jioboe
oboe
HopmanbHoe
dYHKLUMOHNPOBaHUe
HeT curHana Ha Bxoae

Moboe

He HaliaeH

He HanpeH

Moboe

HopmanbHoe
bYHKUMOHNPOBaHME

HopmanbHoe
dYHKLMOHNPOBaHME

HopmanbHoe
dYHKLMOHNPOBaHME

JInHMA oTKAtoYEHa (HeT
CUrHana Ha Bxoae
NpPUeMHMKa)

CBeyeHue 3en1eHOro
nHamkatopa LINK

BbikntoyeH

BbikntoyeH

Yactoe muraHue

Yactoe muraHue

Yactoe muranHume

Yactoe muranHume

Yactoe muranHume

BbikntoueH

BbikntoyeH

BbikntoyeH

MocTtosaHHOE
cBeveHue

MocTtosHHOE
cBeveHue

BbikntoueH

MocToaHHOE
cBeveHune

CBeyeHue Kentoro
nHamkaTopa FAIL

BbikntoyeH

Peakune BcnbiWwKm

Yactoe muraHue

lMocTosiHHOE cBeYyeHune

BbikntoueH

Yactoe muraHue

lNocToAHHOE cBeyeHue

PenKkune BcrnblWwKm

PepgKune BcnbiwKm

PegKune BcnblwKm

BbikntoyeH

KopoTKas BCnblLKa,
naysa

YacTtoe muraHue

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

2.4 KoH¢urypauua

[na npaBuabHOM paboTbl MyabTUMIEKCOpa-KoMMyTaTopa Sprinter TX B ceTu, ux Heobxoanumo
Haanexalmm obpa3om ckoHbUrypupoBaTh. Bce HacTpoiKu coxpanatoTea B dpaiine /mnt/flash/system.cfg B
BMAE CTPYKTYPUPOBAHHOIO [€peBa, BbINONHAIOWErocs NpW CcTapTe ycTpoicTBa. [Ns  coxpaHeHwus
WN3MEHEHW, BHECEHHbIX B KOHOUIypauuio yCTpoiCcTBa HEOBX0AMMO HaXKaTb codeTaHue Knasuw “ESC+S”.
ChopmupoBaHHbIN dainn moxKeT b6bITb 3anucaH B Katanor mnt/flash yepes ceTb no npoTokony FTP.
Copepxumoe ¢alina c Tekyweih KoHdUrypaumein MoXKeT bbiTb BbIBEAEHO B OKHE TEPMMHANA HaxKaTuem
Knasuw “ESC+M”.

Mpn KaxKaom BKIOYEHUU YCTPOMCTBO HACTpPamBaeTca, BbIMNOHAA KOHPUIypaLuio, YKasaHHYo B
TekctoBom daine system.cfg. Pain pacnonokeH B Katanore mnt/flash 8 dnsw-namatn ycrpoicrea.
2.4.1 daitnoBasa cuctema

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

e dev

e  drivers

. mnt
o flash
o mem

e proc

e svC

e  system

® sys

2.4.2 Pabora c ¢paitnosoit cuctemoit

Ons poctyna K ¢aitnoBon cucteme MynbTUMNAEKCOPA-KOMMYTATOPa MOXKET Mcnonb3osaTbcA FTP
K/IMEHT B NaCCUBHOM peXXnume.

2.4.2.1 Pabora no npotokony FTP

MynbTunaekcop-kommyTaTop Sprinter TX COLEePHKUT BCTPOEHHbIN FTP-cepsep,
obecneunBatowmii HarnagHyO U yoobHylo paboTty c ero ¢ainosol cuctemon. YteHne u 3anucb ¢aiinos
npounssoguTca nNpu nomolum FTP-kaneHTa. Mporpamma Ao0AKHa MCNO/Ib30BaTb NACCUBHbIN peXnum obmeHa
(passive mode). Hanpumep, B Internet Explorer aToT perkum ycTaHaBanBaeTca Tak: Tools->Internet Options-
>Advanced->Use passive FTP; B Total Commander Hago npw co3gaHum HoBoro FTP coegMHeHuMA ycTaHOBUTb
ranoyky Ha Use passive mode for transfers. [loctyn kK FTP cepBepy MmeeT TONbKO NPUBUAErMPOBAHHbIN
nonb3oBatenb admin.

2.4.3 lonb3oBaTtenu u naponu

[na BbINONHEHMA KOMaH4, KOHOUrypauuum W AMArHOCTMKM, a TaKXKe ANA W3MEHeHMa W
06HOB/MIEHNA MNPOrpaMmHOro obecrneyeHUa BO3MOMEH KaK JfIOKaNbHbIA, Tak WM yAaNeHHbl AoCTyn K
MyNbTUMNNEKCOpY-KoMmmyTaTopy. O6a BMAa [OCTyna CcoAepskaT eAMHbld  MeXaHM3M  3alWmTbl  OT
HEeCaHKLMOHNPOBAHHOro A0CTyMNa, OCHOBAHHbIM Ha MAEHTUOMKALMM MO UMEHWN MONb30BaTeNA W MapPOoIo.
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YCTPOMCTBO NOAAEPKMBAET UAEHTUPUMKAUMIO TPEX Pas/IMUYHbIX MO/b30BaTeNeld: NPUBUAETMPOBAHHONO C
nMeHem admin M HeNpPMBUNErMPOBAHHbIX C UMeHamu operl u oper2. MpuBMAEIMPOBaHHLIV NO/Ib30BATE/Nb
MOXEeT  WM3MEHATb  HacTpOMKM  ycTpoilcTBa M 0BHOBAATL  MporpammHoe  obecneyeHwue,
HenpUBMAErMPOBaHHbIE NOJIb30BATE/IN MMEIOT OrPaHMYEHHbIE BO3MOXHOCTM MO HACTPOWKe YCTPOMCTBA, U
MOTYT NPOCMaTPUBaTb AMArHOCTUYECKME COOBLLEHUA.

I'Ipomsso,u,MTenb YCTaHaBJ/IMBAET NO YMOJIHaHUIO Caieayouine napoiau:

Mma nonb3osartens Maponb
admin admin
operl operl
oper2 oper2

Mepen aKkcnayaTauMen ycTpomncTea B Leax 6e3onacHoCTM HeobxoaAMMO U3MEHUTbL 3TU Napo/n
KomMaHAol passwd. HoBble naposiv moryT npeactaBaATb NOCAeA0BaTE/IbHOCTb JIATUHCKUX OYKB U undp
ANVHON A0 18 CMMBOJIOB BKAHOUYMTESNBHO.

Echn naponb 3abbiT, eAguMHCTBEHHbIM cnocobom AocTyna K YCTPOMCTBY ABAAeTcs cbpoc
NoNb30BaTE/IbCKMX YCTAHOBOK HA NpegycTaHoB/AeHHble. [Maponn npu 3TOM MPUMYT YKasaHHble Bbllle
3HayeHuns o ymonadaHuto. Kpome atoro, IP agpec ycTpolictea byaeTt ycTtaHoB/eH paBHbiM 192.168.0.24, a
Mmacka noacetn — 255.255.255.0.

Ecnv Bam Heobxoaumo nonyumtb AOCTYN K MynbTUMEKcopy-KommyTaTopy Sprinter TX (MINI,
SLIM, 11, 12, 20), To ecTb BEpHYTb 3aBOACKME YCTaHOBKK IP aapeca, napons u T.M., BbIKAKOYUTE YCTPOMCTBO.
Haligute Ha 3agHei naHenu Sprinter TX (MINI) uan nepeaHein naHenu Sprinter TX (SLIM, 11, 12, 20)
ManeHbKoe oTBepcTMe. He npoBoAAWMM NpeaMeToM, HanpumMep, 3y60UNCTKON, HAXKMUTE PACTONOKEHHYIO
B OTBEPCTUM KHOMKY. YAepKMBaA KHOMKY, BKAOYMTE NMUTAHUE YCTPOMCTBA. YAEPKMBANTE KHOMKY HaXKaToM
euwte 2-3 cekyHapl. Haxkmute Knasuwmn “ESC+Q” pna Bbixoda M3 MEHIO B PEXMM KOMAHOHOMN CTPOKKU U
BbINOJIHATE KOMaHAy mnt. 3aTem BbINOAHUTE KOMaHAy menu. [Janee HeobxogMmMo NPOU3BECTU NOAHYHO
npoueaypy KoHpurypaummn yctpoincrtsea. JocTyn K ycTporcTBy ocyuwiectsnanetca no IP agpecy 192.168.0.24.
[Ona coxpaHeHnsa KoHOUrypaumMm HeobXoAMMO B MEHIO HaXKaTb codeTaHue Knasuw “ESC+S”.

Ecnn Bam HeobxoamMmo Moy4nTb A0CTYN K My/bTUMIEKCOPY-KoMMyTaTopy Sprinter TX (SFP), To
eCTb BEPHYTb 3aBOACKME YCTaHOBKM P agpeca, napons v T.M., OTKAOYMUTE YCTPOICTBO. 3aTEM NOAKAOUMTE K
Hemy 3arnyLwky B Buae RJ-45, noctaBnsemyto B Komnaekre. NMogkntoumte Sprinter TX (SFP) K KommyTaTopy C
SFP Kop3uHoi. Haxmute Knasuwm “ESC+Q” pna BbIXOA4A M3 MEHIO B PEXMM KOMAHLHOM CTPOKU U
BbINO/HMUTE KOMAHAYy mnt. 3aTem BbINOJHUTE KOMaHay menu. Janee HeobxoAMMO MPOM3BECTU MOJIHYIO
npoueaypy KoHourypaumm yctpomnctea. JocTyn K ycTponctey ocyuectsasetca no IP agpecy 192.168.0.24.
Ons coxpaHeHMa KOHOUIypaLmMm HeObX0AMMO B MEHIO HaxaTb coveTaHme Knasuw “ESC+S”.

3arnywky aaa MynbTMnaekcopa-kommyTtaTopa Sprinter TX (SFP), MOMKHO WM3roToBUTb, 06)KaB
BUTYIO Mapy B KOHHeKTOp RG-45, u npunass anop LLUoTTkn mexay KoHTakTamu 1 1 2 ¢ ntoboii NonfapHoCTbIO.

Avoa WoTtTkm

NHbopmaums o naponsx MysbTUMNAEKcopa-kommyTaTopa Sprinter TX xpaHutca B ¢aine
“/mnt/flash/config.sys” B8 3awmndposaHHOM Buae. B anroputme wWKNPPOBaHMUA MCNOMb3YETCA CEPUMAHDINA
HOMEpP KOHKPETHOro YCTPOWCTBA, MO3TOMY MpU nepeHoce 3Toro ¢akna Ha Apyro MyabTUMAEKCOp-

)

|

12345678
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KoMMyTaTop cepun Sprinter TX oH He byaeT 3arpy:keH. Mpu yaaneHnn config.sys (3Ta onepauus 4oCTynHa
TO/IbKO aAMUHUCTPATOPY) NapoIv NPUMYT 3HAYEHUA MO YMOIYAHUIO,

2.5 CucremHbie napameTpbl

B 37O/ rnaBe onNUCbIBAOTCA OCHOBHbIE MapamMeTpbl My/IbTUMIEKCOpa-KoMmMyTaTopa Sprinter TX.

2.5.1 BcTpoeHHble KaneHAapb U Yachbl

MynbTUNAEKCOP-KOMMYTAaTOP MMEET BCTPOEHHbIE Yacbl PEaNbHOrO0 BPEMEHM W KaneHZapb C
6atapeliHbim nuTaHnem (Ha Sprinter TX (SFP) HeT 6atapelikun). OHM MCNONBL3YIOTCS AN5 YKA3aHUA BPEMEHMU
BO3HWKHOBEHUA COBbLITMIN B KypHane. Mpu KaXkgom CTapTe MyAbTUNIEKCOP-KOMMYTAaTOp NpoBepseT
COXPaHEHHY0 B 3HEProHe3aBUCMMON NaMATU YacoB MHPOPMALMIO U MPU OLIMBKE YTEHMSA MHAMLMPYET K
HeobXoAMMOCTN CMEHUTb IMTHEBYIO baTapeto Yacos.

2.5.1.1 HacTtpoiika BpemeHu u pgatbl

CucTemHble Bpemsa U AaTy Ha MyabTUNAEKCOPax-KoMMyTaTopax Sprinter TX MOXXHO U3MEHUTb B
MeHI0 B NyHKTe “3.2.4.17 /System/time”, HacTpansasa napameTpbl Time u Date, a Takxe ¢ nomoubio SNMP
areHTa.

2.5.2 CumBosbHOE ums

Ka)K[l,bIVI MYZIbTUNNIEKCOP-KOMMYTATOP MOXET UMEeTb CUMMBOJIbHOE UMMA, BbiIBOOMMOE B
NnoACKa3Ke KOHCOn U o6nerqa|ou.|,ee VI,CI,EHTVI(I)MKaLI,MlO MYNbTUNNEKCOPA-KOMMYTATOpPA.

2.5.2.1 HacTpoiiKa CUMBO/IbHOrO UMEHMU

Nms mynbTunaekcopa-kommyTaTopa Sprinter TX MOXKHO M3MEHUTb B MEHIO BO BKnagke “3.2.4.7
/System/global”, uamensa napametp Name, a Tak¥e ¢ nomoLblo MmeHto 1 SNMP areHTa.

2.5.3 Appec B cetn

Karkaplh  MynbTUNAEKCOP-KOMMYTAaTOpP MMeeT OAMH cucTemHblit  Ethernet uHTepdelic,
NOAKMIOYEHHbIN K BCTPOEHHOMY KOMMYTAaTOpPy BTOPOro ypoBHA. [nsA 3Toro uHTepdeica 3agaHbl MAC
aapec, IP agpec, MmacKka v WA3 N0 YMOAYaHUIO. M3roToBUTENb YCTaHABAMBAET KaXKAOMY My/bTUMNNEKCOPY-
KOMMYTaTOPy YHUKanbHbIM MAC-agpec, 3aBMCALLMI OT annapaTHOro CepUitHOro Homepa ycTpoicTea. Mpu
nsmeHeHnn MAC-agpeca yCTpoiiCcTBa HeOHBXOAMMO CNeauTb 3a HecoBNaZeHMEM afpPecoB Y Pas/MYHbIX
Y3/10B CETW.

2.5.3.1 Hacrpoiika agpeca B ceTu

IP agpec, MacKy M W03 M0 YMOYaHUIO AN MYyNbTUNAEKCOopa-KoMmMyTaTopa Sprinter TX MOXKHO
M3MEHUTb B MeHI0 B NyHKTax “3.2.5.3 /IP/current-config”, “3.2.5.6 /IP/stored-config”, a Takxe ¢ NOMOLLbIO
SNMP areHTa.

Ons nmoboro n3 VLAN-oB, IP agpec, macky M W03, MOXHO 3a4aTb pasHble B MyHKTe "3.2.6.1
/VLAN/VLANID".

2.5.4 [loBepeHHbIe y3nbl

Mo coobpakeHnam 6e30MacHOCTU YCTPOMCTBO MOKeT BbiTb AOCTYMHO TO/IbKO C BblGpaHHbIX
YNPaBAAIOLWMX KOMMNbIOTEPOB (KOMMbIOTEPOB MMEIOLLMX ONpeaesieHHble agpeca B ceTn). s onpegeneHus
CNMCKa O0BEPEHHbIX Y3/10B MOXHO MCMO/b30BaTb KOHKpeTHble IP-agpeca, Bce agpeca TeKyliel noacetu
(ncnonb3yeTca agpec n Macka ceTm My/bTUMNAEKCOPa-KOMMYTaToPa), a TaKKe BCe Y3/bl BCEX CETEN.
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2.5.4.1 HacTtpoiiKka goBepeHHbIX y3/10B

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

HacTpoiika goBepeHHbIX Y3108 A0cCTynHa ¢ Bepcum MO: LPOS 1.0.9.4SR3.

B paHHOM MyHKTE Bbl MOMETe PeAakTUpPoBaTb CMMCOK A0BEPeHHbIX y310B. C 3TUX Y3108
paspelleH A0CTyn K ycTponctsy. [nA BKAOYEHUA/OTKAOUYEHUA HEOBXOAMMO HacTpamsaTb MapameTpbl
TrustAll n TrustLocal, Kotopble HaxogAaTca B nyHKTax “3.2.5.3 /IP/current-config” n “3.2.5.6 /IP/stored-
config”.

BK/itoueHMe/OTKNOYEHNE CMIMCKA AOBEPEHHDBIX Y3/10B, KOTOPbIA MOXKHO 334aThb B
nyHKTe “3.2.5.4 IP/hosts”.

Yes - nosepATb Bcem. [p1 3TOM 3HaYeHWUM AOCTYN MMEIOT BCE He 3aBUCMMO OT CMUCKa
TrustAll A0BEPEHHbIX Y3108 (N0 YMOAYaHWMIO).

No - pa3peluaeTt AOCTyN K YCTPOMCTBY TO/IbKO Y3/1aM HaXOAALMMCA B CIIUCKE
[OBEPEHHbIX Y3/10M. TakKe Npu 3TOM 3Ha4YeHUM yunTbiBaeTca napametp Trustlocal.

[octynHo ¢ Bepcum MO: LPOS 1.0.9.4SR3.

BK/toueHMe/oTKNI0YEHNE A0BEPEHHbIX Y3/10B U3 IOKa/IbHOM CeTu.
YuuTbiBaeTcs, Korga napametp TrustAll umeet 3HaueHne No.

TrustLocal Yes - noBepeHHbIMM ByAyT NOKaNbHbIE y3/bl U U3 cMcKa hosts (No ymonyaHuio).
No - poBepeHHbIMM ByayT TONLKO Y3/bl U3 CNKCKa hosts.

AoctynHo c Bepcum NO: LPOS 1.0.9.4SR3.

MyHKT MeHto “3.2.5.4 /IP/host” BbIrnaguT cneayowmm obpasom:

/IP/hosts Advanced ESC+h - Help
|>.. Network Mask | 20 0.0.0.0 255.255.255.255
| 1 192.168.0.133  255.255.255.0 | 21 0.0.0.0 255.255.255.255
| 2 192.168.0.203  255.255.255.0 | 22 0.0.0.0 255.255.255.255
| 3 0.0.0.0 255.255.255.255 | 23 0.0.0.0 255.255.255.255
| 4 0.0.0.0 255.255.255.255 | 24 0.0.0.0 255.255.255.255
| 5 0.0.0.0 255.255.255.255 | 25 0.0.0.0 255.255.255.255
| 6 0.0.0.0 255.255.255.255 | 26 0.0.0.0 255.255.255.255
| 7 0.0.0.0 255.255.255.255 | 27 0.0.0.0 255.255.255.255
| 8 0.0.0.0 255.255.255.255 | 28 0.0.0.0 255.255.255.255
| 9 0.0.0.0 255.255.255.255 | 29 0.0.0.0 255.255.255.255
| 10 0.0.0.0 255.255.255.255 | 30 0.0.0.0 255.255.255.255
| 11 0.0.0.0 255.255.255.255 | 31 0.0.0.0 255.255.255.255
| 12 0.0.0.0 255.255.255.255 | 32 0.0.0.0 255.255.255.255
| 13 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

000 «HCK KommyHuKaumm Cnbupmu», 2016 r.  www.nsc-com.com 33



Sprinter TX TY6665-005-62880827-2013

| 19 0.0.0.0 255.255.255.255
Filter: <Press any letter key to start filtering items>

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

Y106b1 06aBUTL HOBbLIN Y3€/1 B CIUCOK, BbibepeTe cTpoKy ¢ 0.0.0.0 n Haxxkmute «Enter».

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

| Network 192.168.0.133

| Mask 255.255.255.0

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

Network YctaHasausaerT IP agpec y3na.

Mask YcTaHaBAnBaeT MacKy NoAceTu 414 3TOro y3na.

BHUMAHMUE! M3ameHeHue criucka adpecos 0o8epeHHbIX Y3708 Yepe3 telnet-ceccuro moxcem npusecmu K eé
paspsigy 6e3 803MOXHOCMU 80CCMAHOB/AEHUA COEOUHEHUA C 3MO20 y3/a, ecau OH UCK/AKYeH U3 4ucaa
008EepPEHHbIX.

2.5.5 Taumayr

Ecnv nonb3oBaTenb He BBOAWUT KOMaHAbl B TeYeHWe onpeneneHHoOro BPEMEHW, coeauHeHue
yepes noc/nefoBaTe/IbHbIA MOPT C MOMOLLBID KOHCONbHOW MPOrpammbl, UAW YyOANeHHO 4epes3 CeTb, C
MCMNo/ab30BaHNEM NPOTOKoNa telnet, byaeT pasopBaHO My/bTUMNIEKCOPOM-KOMMYTAaTOPOM. [0 yMONYaHUIO
Bpems TaliMayTa cocTaBnaeT 15 MuH.

2.5.5.1 Hacrpoiika TaiimayTa

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

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

MynbTUNNEKCOP-KOMMYTATOP COAEPXUT OAMH, [Ba, 4YeTblpe, BOCEMb, LIECTHAAUATb MM
ABaaLaTh YeTbipe MHTepdeiica E1 ansa nepesaym AaHHbIX CO CKOpocTbio 2048 K6UT/C, B COOTBETCTBMMU CO
cneundmkaumnen G.703. dusmyeckuin MHTEpPenc — CUMMETPUYHBIN, C CONPOTUBAEHMEM NNHMK 120 Om.

Ona nepepaun noTtoka E1 HeoBXOAMMO HACTPOWUTb BMPTya/NbHOE COEAMHEHUE MeXAy
nHTepdencamm ABYX MYAbTUMNIEKCOPOB-KOMMYTAaTOPOB. HacTpoiKa coeAuHeHMA nNpou3BOAMTCA NpU
NOMOLLM NYHKTa MmeHio “3.2.2.1 /TDMoP/nopt/config”.

B cnyyae, Korga mysbTUMNIEKCOPbI-KOMMYTATOPbl COeANHEHbI APYT C APYFOM HENOCPeACTBEHHO
nnu yepes KommyTatopsbl Ethernet, notok E1 mokHO nepegaBaTtb BHYTpU Kagpos Ethernet, 6e3 3arosoBkos
IP. Mpu 3TOoM 06ecneyMBalOTCA MUHUMA/ILHOE BPEMA 334EP’KKU, U MUHUMAJIbHbIE MOTEPU MOOCHI
NPomnyckaHUsa KaHana. [MOTOK fAaHHbIX, MOCTYMAlOWMN C KaX[Ooro w3 aKkTUBHbIX WHTepodelicoB E1,
pasbuBaeTcA Ha Kaapbl QUKCUPOBAHHOM AJ/IMHbI, CHAbKaeTca 3aro/I0OBKOM YPOBHA  ajanTauuu
BMPTYa/IbHOTO COeAMHeHWA U 3arosioBkom Ethernet ¢ ykasaHnem MAC-agpeca MynbTUMNIEKCOpa-
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KOMMyTaTopa HasHaueHuA. [nAa Kaxaoro M3 ucnosb3yembix MHTepdeincoB E1 KaxKaoro M3 ycTpoicTs
HeobxoAMMO yKa3aTb IP-agpec MybTUNAEKCOPA-KOMMYTATOPa HasHauYeHUAa n Homep ero uHTepdelica E1, c
KOTOpbIM ByAeT yCTaHOB/IEHO BUPTyasibHOE COeAMHEHME, a TaKkKe HeobxoaMmMo yKasaTb MAEeHTUPUKATOP
VLAN gns KagpoB, TPaHCMOPTUPYIOWMX AaHHbiM noTtok El. MaeHTUdUKATOP paBHbIA HY/KO YKasbiBaeT
MY/IbTUNNEKCOPY-KOMMYTATOPY Ha OTCYTCTBME HEODXOAMMOCTM TerMposaTtb Kagpbl. ECiv B TpaHCNopTHOM
CeTU nepearTca He TONbKO Kagpbl ¢ TDM-gaHHbiMK, TO cneayeT 3agaTtb nosae npuoputeta 802.1p
MapKupoBaHHOro Kagpa 802.1Q. 3HayeHWe 3TOro NosAa AOKHO obecneumBaTb HaMBbICWIWMI NpuopuUTeT
Kagpam ¢ gaHHbimm TDM. Hencnonbsyemble MHTEPDENCHI MOXKHO BbIKAOYUTD.

Ecnv HECKOIbKO YCTPOMCTB COEAMHEHDBI B TOMOIOMMKN TUMNA «3BE34a» UM «LEnoYKa», HacTPOoMKa
BbIMOMIHAETCA aHANIOTMYHO C/y4yalo «TOYKA-TOYKA» AN KaxKaoh napbl uHTepdelicoB. Heobxoammo
BbIAENNTb KaXaoMy yCTponcTey nHamsmnayanbHble MAC- n IP-agpeca u onvcaTb BUPTYasibHble COeAMHEHUA
BCEX BKJ/OYEHHbIX UHTepdencoB E1. Kaxkabih M3 3TUX UHTEPPENCOB MOXKET ObiTb coeauHeH C Ntobbim
Apyrum nHtepdeincom ntoboro MynbTUNIEKCOPA-KOMMYTATOPA B CETU.

Bce nHTepodeiicbl E1 mynbTunaekcopa-KkommyTaTopa 0603HaYaloTCca AECATUYHbIMW YMUC/1laMU B
nopaake Bo3pacTaHUs, Ha4YMHaA € HyAa. [na paboTbl ¢ NOAKAHAIOM HEOOXOAMMO YKa3aTb HOMepa Tanm-
CNOTOB, UCMOJIb3YEMbIX B NOAKAHane, B cnepytowem ¢opmare:

HoMep WHTepdeica: AManasoH TalM-CNOTOB (HayasNbHbIM TAMM-CNOT — KOHEYHbI Talim-Cc/ioT)
WM CMUCOK TaMM-C/I0TOB Yepes 3anaTyro

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

Ecnm Homepa TaMm-C0TOB He yKa3aHbl, TO UCMONb3YyOTCA BCe 32 Talm-cnoTa.

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

MyAbTUNAEKCOP-KOMMYTaTOp COAEepPXKUT uHTepdencbl Ethernet 10/100/1000Base-T ans
nepeaayn AaHHbIX co ckopocTbio 10, 100 nam 1000 M6ut/c B cooTBeTcTBMM cO cneumduKaumen IEEES802.3.
Ethernet-uHtepdelic mynbTUNIEKCOpa-KOMMyTaTOpa MOXKET paboTaTb B peXKMMe aBTOCOr/1acoBaHUsA, a Tak
K€ MNO03BOMAET BPYYHYIO YCTAaHOBUTb CKOPOCTb WM pPEXMM AyNaeKca ANA KaX[oro WHTepodeirica B
OTAENIbHOCTH.

BHUMAHUE! Hecoomsemcmsue ycmaHOB80K cKopocmu u Oynsaekca Ha mnopmy Ethernet
MyAbMUnaAeKkcopa-KoMmmymamopa u nopmy nooKawo4Yaemozo 060py008aHUA Moxem npusodums K
b6s10KUpOBKE 8CMpoeHHo20 Ethernet Kommymamopa u Heso3MoMHocmu nepedavyu OAHHbIX KAK Yepes
HernpasusbHO CKOH(U2YpUPOBAHHLIU nopm, mak u Yepes opyaue nopmei!

BHUMAHMUE! lMepedaua E1 nomokos yepe3 uHmepdgelic Ethernet ycmaHoeneHHbIl 8 pexcum
nonyoynnexkca Moxcem npueooums K oWUBKAM CUHXPOHU3AUUU U 8bICOKOMY yposHio BER ecnedcmesue
4acmo 803HUKAOWUX Konauzuli 8 samoli KoHgpuaypayuu!

MyHKT meHto “3.2.3.12 /Eth/nopt/config” HacTpansaeT pexkum paboTbl BbIGPAHHOMO MaKeTHOro
nHTepdelica, CKOPoCTb, AyNaeKC.

NHTepdelic MoxKeT paboTaTb B 04HOM U3 CAEAYHOLUINX PEXMMOB:

down MHTEpPdENC BbIKNOYEH;

MHTepd)eﬁC NPONYCKaEeT TO/IbKO TErMpoOBaHHbIE Kadpbl, 3TOT peXM UCNOJ1b3yeTCcAa ANnA
CBA3U C APYTMM MY/ZIbTUNZTIEKCOPOM-KOMMYTAaTOPOM HENOCPEACTBEHHO,

trunk
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multi

access

QinQCustomer

QinQProvider

NHTepdenc NPonycKaeT BCe Kaapbl; PEXXMM MO YMONYaHUIO, UCNOJIb3YEMbIN, EC/IU ABHO
He yKasaH Apyroi pexxum. MoMTMKa MCNoAb30BaHUA MHTEPENCOB onpeaenaeTcs
BHELWHMM 060pya0BaHMEM, HANPUMEP, MAPLLPYTM3aTOPaMM 3-T0 YPOBHS,
CBA3bIBAOLLMMU MYNbTUNIEKCOPbI-KOMMYTATOPbI;

NHTepdec UCNoNb3yeTcs ANA Nepeaaydm Nnosib3oBaTeIbCKMX AaHHbIX. [1aKeTbl ¢ Apyrum
naeHtnoumkatopom VLAN ID He KOMMYTUPYHOTCA B 3TOT MHTepdelic. MakeTsl,
nocTynawuime B 3TOT MHTEpdENC, TETMPYIOTCA C UAEHTUDUKATOPOM, PaBHbIM YKazaHHOMY
napameTpom VLAN ID;

K/IMEHTCKUI NopT, ppermbl Ha BXOZEe BCeraa TermpyroTca BTOpbIM Terom (ecan 6es Tera,
To nepebiM); 802.1Q OTKAIOYEH;

NopT, Ha BXOZE KOTOPOro NPUHMMAIOTCA TO/IbKO ppeimbl ¢ ProviderTag, KoTopble
KOMMYTMPYIOTCA B COOTBETCTBMMU € Tabanuei vian’os.

ProviderTag - Ter, KOTOpbI ycTaHaBAMBaETCcA 4/1A ppeinmoBs B pexxkume QinQProvider.
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3 JloKanbHbIi U  yAANEHHbIA [OCTYyN K MYAbTUNJIEKCOpY-
KOoMMyTaTopy.

Ons KOHPUrypauum M ANArHOCTMKM, a TaKKe AN1A M3MeHeHMA M OBHOBeHMA NPOrpammHOro
obecneyeHnA BO3MOXKEH KaK IOKabHbIM, TakK U yAANEHHbIN A40CTYN K MyAbTUNAEKCOpY-KoMmmyTaTopy. Oba
BMAA AOCTYNa coAepKaT eANHbIN MEXaHU3M 3aLLUTbl OT HECAHKLMOHMPOBAHHOMO A0CTYMNa, OCHOBaHHbIM Ha
naeHTMdMKaLMM No0 MMEHU NONb30BATENSA U MaPOo0. YCTPOMCTBO NOALEPKUBAET UAEHTUPUKAUMIO Tpex
Pa3/IMYHbIX NOAb30BaTENEN: MPUBUNETMPOBAHHOIO C MMeHem admin U HENPUBUAEIMPOBAHHbIX C UMEHAMMU
operl un oper2. MpUBUNEIMPOBAHHbIM NOMb30BATE/Ib MOMKET U3MEHATb HAaCTPOMKM YCTPOMCTBA U OOHOBAATL
nporpammHoe obecneyeHne, HENPUBUAETMPOBAHHbIE NOIb30BAaTENN MMEKD OFPaHUYEHHbIE BO3MOMXKHOCTU
No HAaCTPOMKe YCTPOMCTBA, U MOTYT NPOCMaTPMUBATb AMArHOCTUYECKME coobLeHus.

MponsBoguTenb yCTaHaBAMBAET N0 YMOJIHAHUIO CaeaytoLine napoau:

MmA nonb3osartens Maponb

Admin admin
operl operl
oper2 oper2

JloKanbHBIM JOCTYN K YCTPOMCTBY OCYLLECTBAAETCA Yepe3 noc/iefoBaTeNbHbl nopT. Oaa sToro
HYHO COeAMHUTb YCTPOMCTBO M NOC/AeAO0BaTe/bHbIA NOPT YMPABAAOLWLEro KOMMbioTepa Kabenem wm
3aMyCcTUTb Ha YMNpaBAAKOWEM KOMMbIOTEPE TEPMUHAJIbHYIO MPOrpaMmy, MOAAEPKUBAIOLLYIO 3MYAALNIO
ANSI TepmuHana, Hanpumep, Hyperterminal w3 coctaBa Windows, nporpammbl CTOPOHHUX
npounsBoguTenemn, Takue Kak: PuTTY, SecureCRT u gpyrue.

MapameTpbl HACTPOIKKM NOC/NeA0BaTENbHOrO NOPTa KomnbloTepa — 115000 K6uT/c, 8 6uT, 6e3
YyeTHOCTH, 6€3 KOHTpoNA Nepeaaumn.

Mocne 3anycka TepMuUHaNAbHOM NPOrpammsbl, B OTBET Ha NpUraalleHne CUCTEMbI, HYXKHO HabpaTb
MM#A NO/1b30BaTe/A, a 3aTeM Napo/ib, NOC/E YEro OTKPOETCA MEHIO KOHGUIYypUpPOoBaHUA.

[anee MoOXHO BBOAWTb Nt06ble KOMaHAbl YNpaBaeHMUA U KOHOUTypaLuumn, onucaHHbIe HUXKeE.

YpaneHHbI 4oCTyn K yCTPOMCTBY ocyLuecTBaneTcs Yepes ceTb IP no npotokony telnet unn HTTP.
[Onsa 3TOro Hy)XHO NOAKAOYMUTL OAMH M3 abOHEeHTCKMX MHTepdeicos Ethernet Kk cetn n ybegutbes, uto
CBETOAMOAHbIE MHANKATOPbI MOKA3bIBAKOT HaIMUME COEANHEHMUA.

Ons nopkntoyeHna no npoTtokony HTTP, Heobxogumo 3aikitm uepes Web-uHTepdeic Ha
yCTpOMCTBO, Hanpumep, no agpecy http://192.168.0.24, sBBeanTe NOrMH M Naposib. [0 yMOAYAHMIO OTUH —
admin, naposb —admin.

Ona nopgkntoyeHus no npoTokosay telnet, HeobxoAMMO 3anycTUTb Ha ynpasBAsloOLLEM
KomnbloTepe Nobylo nporpammy — KAuMeHT telnet, Hanpumep, Hyperterminal u3 coctaBa Windows.
HeobxoamMmo yKkasaTtb IP agpec mynbTUnaeKcopa-KOMMyTaTopa, nNpu 3TOM B NyHKTe “3.2.5.4 /IP/hosts”
MY/IbTUMNNEKCOPA-KOMMYTaTOPa, B CBOKO o4epenpb, AOMKEH 6biTb paspeLleH A4OCTyn K HEMY YNpaBAAoLWEero
KOMMblOTepa € AaHHbIM IP agpecom. MoKHO paspelunTb ZOCTyN TONbKO C onpeae/ieHHbIX KOMMNbIOTEPOB, CO
BCEX KOMMbIOTEPOB JIOKA/NbHOW CeTM, MAM ¢ nboro KomnbioTepa. LOCTYMHOCTb MyAbTUMIEKCOpa-
KOMMYyTaTOpa MOXHO NPOBepPUTb KOMaHAOM ping ¢ yaAaneHHOro KomnbloTepa.

HacTpoiiku nporpammbl telnet AonkHbl BKAOYaTb amynaaumio ANSI TepmuHana M nepesog,
CTPOKM Nocne BO3BpaTa KapeTKu.

Mocne 3anycka KaueHTa telnet B oTBeT Ha npurnaweHne cuctembl HYXHO Ha6paTb nma
nosb3oBaTeNA U NAapPO/ib, MOC/1e YEero OTKPOeTCA MEHIO KOHd)MprVIpOBaHMFI.
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[anee MOXHO KOHPUIYpUpPOBaTb MY/IbTUMIEKCOP-KOMMYTATOP Yepe3 MyHKTbl  MEH!Ho,
OMNUCaHHbIEe HUXKe.

Echn nonb3oBatesnb He KOHPUIypupyeT YCTPOWCTBO B TeYEHWEe ONpeaeNeHHOro BPEMEHM,
coeanHeHue telnet 6yaeT pa3opBaHO MyNbTUMNIEKCOPOM-KOMMYTAaTOPOM U3 coobpaskeHuit HesonacHocTH.
Mo ymonuyaHMio BpemMsa TalmMayTa COCTaBAseT 15 MUH 1 MOXKeT BbITb UBMEHEHO Yepes NYHKT MeHto “3.2.4.16
/System/telnet”.

YteHune n 3anunce $paiiioB nporpammHoro obecrneyeHus npu yganeHHoOM AocTyne npoMsBoamuTca
no npotokony FTP. [1nA aToro 3anyctute Ha yaaneHHOM KOMMbtoTepe nporpammy — KameHT FTP, Hanpumep,
Internet Explorer. Mporpamma Ao/xKHa UCnonb3oBaThb passive mode (B IE cooTBeTcTBylOLIME YCTAHOBKM
Tools > Internet Options > Advanced > Use passive mode). JJornH 1 naponb Ans A0CTyna K AUPeKTopumn
/mnt/flash ToT e, 4yTo M Ana npuBMAErMPOBAHHOrO AOCTYyMNa K YCTPOMCTBY. MMoAAep>KMBalOTCA UYTEHMe,
3anucb 1 yganeHune ¢aiinos.

3.1 KomaHabl TepMUHANBHOrO yripaBAeHusa

B aTom pasaene onucaHbl KOMaHAbl YNPaBAeHUA U OUArHOCTUKM, AOCTYMHble C JI0Ka/JbHOro
TepMuHana (KoHconn) ycTpoicTBa W yAaneHHo no npoTtokony telnet. AnAa Habopa 3TUX KOoMaHA,
HEoObX0AMMO YCTAaHOBUTb COEAMHEHME C MYNbTUNNEKCOPOM-KOMMYTATOPOM 4epe3 NocaenoBaTeNbHbIM
nopT MAM Yepes ceTb MO NpoToKosny telnet. BBog KOmMaHAbl AONXEH 3aBepllaTbCA KAaBuLen BO3BpaTa
KapeTkn <CR>. CnpaBKy Mo BCEM AOCTYMHbIM B AAaHHbIA MOMEHT KOMaHAAM MOMKHO MOYYNTb, HabpaB «?»

CnpaBKy MO UCNO/Ib30BaHMIO KOHKPETHOM KOMaHAbl MOXXHO NOAy4YnUTb, Habpas
UMSA_KOMAaHObI<TAB> nnu

UMSA_KOMAHObI<?>

3.1.1 CuHTaKcuUC KOMaHpA
CVHTaKCUC KOMaHZ, BBOANUMbIX B KOMaHHOM CTPOKE:
KomaHOa [napamemp | napamemp] [karoy [napamemp]]
roe:

KomaHga CTporo 3agaHHaA nocnegoBaTe/lIbHOCTb CUMMBOJIOB, oOMpegenAatollan ,u,aaneﬁmme
napameTpbl U CMbIC/1 BbIMOZTHAEMOTO AEﬁCTBMH (KOMaH,EI,bI perMCTpOHe3aBMCMMbI);

MapameTp KntoyeBoe cnoso, IP-agpec, macka cetn, MAC-agpec, 4ncno, caoBo, CTPOKaA.
Kntou 3HaK «-» 32 KOTOPbIM CaeayeT O4MH CUMBOI.
KomaHpaa, Kntoumn 1 napameTpbl OTAENAOTCA APYr OT Apyra CUMBOMaMM «Npoben».

MNpuW oNncaHUM CUHTAKCMCa KOMaHA UCNO/Ib3YTCA caeayoume 0603HaYeHuUs:

® B YI/IOBbIX CKOOKax <> yKa3blBalOTCA 06sA3aTe/IbHble MAapamMeTpbl;

e B KBagpaTHbIX CKOBKax [] yKasbiBatoTca HeobA3aTeNbHble NapameTpbl;

e  cumBon “|” obo3HavaeT noruveckoe “nnn” — BbI6OP MeKAy PasAUYHbIMUK NapameTpamu;
®  K/lOYeBble C/10Ba BbIAENAOTCA KUPHbIM WPUDTOM.

Tunbl napameTpoB KOMaHA:

KntoyeBoe cn10BO — CNOBO Hecyuwee onpegeneHHyro CMbICNTOBYHO HArpy3sky, Hanpmmep, HasgaHue
BBOAMMOTIO NapameTpa.
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IP-agpec —A.B.C.D — 3apaeTcAa B BUAE YeTblpex AeCATUYHbIX YNCeN, pasaeieHHbIX TOYKAMMU.

Macka cetn — A.B.C.D —3agaeTca B Buae YeTblpex AECATUYHbIX YMUCenN, pa3gesieHHbIX TOYKaMn.

MAC-agpec — HH-HH-HH-HH-HH-HH — 3apaeTtcAa B BmMae wecTn rpynn 4vmcen, pasaefieHHbIX
cumBonamum “-“ Kaxpgan rpynna cocTouT U3 ABYX LWeCTHaALATEPUYHbIX YMcen.

MocnegHue nATb BeAEHHbIX KOMaHA XpaHATca B 6ydepe. UTobbl BOCMNOAb30BaThCA paHee
BBEeleHHOM KOMaHAo M, HeobXxoAMMO HaxaTb Knasuuwy “PN (sBepx) nam “I” (BHU3).

3.1.2 CoobuweHuna o6 ownbKax

B Tabn. 6.2 npuseaeHbl coobleHns 06 owmrbKax, KOTopble MOTYT BbIBOAWUTLCA BO Bpems paboTbl

C KOMaHAHOM CTPOKOW.

Tabn. 6.2. CoobuieHna ob owmnbKax.

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

nponyLieH napamerp

HeBepPHbIN TUM NapameTpa
nponyLeH NapameTp Karo4da

nponyueH oba3atenbHbIN
pasgenurens

KOMaHAa HeaAOoCTyMnHa
noab30BaTeNNO

KomaHAaa He 6bina
naeHTMdMUMpPOBaHa, BBedeHa

ownboYyHasa Koma HAOa

OTKpPbITUE painna He yaanochb

3.1.3 CucremHble KOMaHAbI

PekomeHayemble AencTBuA

BBECTW NPaBU/IbHbIIA NapameTp

BBECTW NPONYLLEHHbIM NapameTp

BBECTM MapameTp NpasuibHO

BBECTW NPONYLLEHHbIM NapameTp

BBECTW NPOMYyLLEHHbI pasaenuTenb

C NOMOLLbIO KOMaHAbl SU BOUTU NoJ,
nmeHem admin

C Nnomolbto cnpasku “?” cneayet
NPOBEPUTb KOPPEKTHOCTb BBOAMMOW

KOMaHAbl.

BBECTW NpaBUAbHOE NMs daina

ST KOMaHAbl NO3BONAKOT NPOCMOTPETb NN U3SMEHUTL NMapPaMeETPbI Ol'lepaLI,MOHHOﬁ CnUCTembl,
cBeageHuA 06 YYETHbIX 3anncax nonb3oBaTenen, napamMmeTpbl TepMMHaﬂbHOVI ceccmmn n T.N.

arp

OTobpasutb Tabamuy cootsetctema MAC u IP agpecos.

CuHTaKcuc:

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

NapameTtpbl:
-a noKasaTtb Tabanuy;
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-C oYnNCTUTbL TabaunLy;
-v dUNbTP Tabanubl A1A BbIBOAA Ha 9KPaH € YKAa3aHHbIM MAEHTUUKATOPOM
VLAN;
cd
MN3MeHUTb TEeKYLMIA KaTanor Ha nogkartanor dirname Tekyllero KaTtasora (gonyckaercs
ncnonb3osatb “/”, “.” n “..” AnA yKasaHMA Ha KOPHEBYIO, TEKYLLYIO U POANUTENLCKYIO ANPEKTOPUN
COOTBETCTBEHHO).
CuHTaKcmc:
cd <dirname>
Npumep:
MepenTn B KaTanor mnt 3 KOPHEBOro KaTaora.
LPOS > cd mnt
cls
O4YUCTUTb 3KPaH TEPMUHANA.
CuHTakcuc:
cls
exec

NcnonHnTb KomaHapl MHTepdelica KoMaHAHOM CTPOKK M3 dainna.

CuHTaKcuc:

exec <String filename>

MNpumep:

LPOS > exec /mnt/flash/running command

exec-config

UcnonHuTb daiin KoHdurypaumm B popme system.cfg.

CuHTaKcuc:

exec <String filename>

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

LPOS > exec /mnt/flash/system.cfg

exit
3aBeplunTb TEKYLLYID ceccuto ynpasnaeHusa. OcTaHaBAMBaET Tekyllytlo ceccuio telnet u
pa3pbiBaeT coeguMHeHNe.

CuHTaKcuc:
exit
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list

MoKasaTb CNUCOK NapaMeTposB.

CuHTaKcuc:
list [path to attribute]

Napamerpbl:
path to attribute  nyTb 40 UHTEPECYIOLWMX NAapPaMETPOB.
- nogaepxusaet npumeHeHne wildcard (WwabnoHoB 3ameHbl),
TaKKUX Kak «*» 1 cnuckos, Hanpumep: «[0-1,3]»
- NO/ICKa3Ka Mo BO3MOXHbIM NapameTpam, Npu HaxKatum «TAB»

Npumep:
BbIBOA, cNMcKa NnapameTpos no nytu TDMoP/1

LPOS > 1list TDMoP/1

config Directory
state Directory
statistics Directory
Mpumep 2:

BbiBOA, cnMcKa NapameTpoB ¢ ucnosibzosaHnem wildcard

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

FrameSize

JBSize 4

/tdmop/1/config

FrameSize

JBSize 4

/tdmop/3/config

FrameSize

JBSize 4

MNpumep 3:

BbIBOA NOACKa3KM NO AOCTYMHbIM NMNapameTpam Nno Kaasuwie «TAB»
LPOS > 1ist e<TAB>

Show attribute list

[String path to attribute

E1

Envir

Eth

EthGlobal

]

MNpumep 4:
BbiBOA, CNMCKa NapameTpoBs

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

LPOS > 1list eth/0/con*/

/eth/0/config
Description
Speed Auto
Duplex Auto
Link Auto
FlowControl Disable
Reservation No
Learning Enabled
log
Bbl[l,aTb Ha 3KpPaH CNUCOK CUCTEMHbIX COO6LI.I,€HMﬁ C MOMeHTa nocnegHero BKAKOYeHUA
YCTPOMCTBa.
CUHTaKcuUc:
log [-a][-e][f filter]
Napamertpbi:
-a BK/TIOYUTb BblAa4y BCEX CUCTEMHDbIX COO6LLI,EHMI\;1, XPaHALWMKNXCA B ¢al7me
KYpPHana;
-e OYUCTUTb CMUCOK;
-f dnAbTPaLMA BbIBOLA KOMAHAbI;
MNpumep:
LPOS > log -f ethstat
28.08.15 12:10:56.439 : [ethstat] Eth 0: 1G Up Full duplex
28.08.15 12:11:20.455 : [ethstat] Eth 1: 100M Up Half duplex
Is
BbiBeCTM cnMcoK pannos B TEKYLLEN ANPEKTOPUN MYAbTUNNEKCOPA-KOMMYTATOpPA.
CuHTaKcuUc:
Is
mail

OTnpasuTb NOYTOBOE COODOLLEHUNE

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>

MNapameTpbi:
--binary oTnpasnaTb dGalinbl B BUHAPHOM peXKMME;

--stat OTNPaBUTb CTAaTUCTUKY;
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-f nyTb A0 GalnnoB BAOKEHMUA, pa3genntenb mexay danamm “;” — Touka
C 3anAToM
-p SMTP nopT, AocTynHble 3HaveHua [1..65535];
-r IP-agpec yaaneHHoro cepsepa (SMTP-cepsepa);
-s Tema coobueHus;
-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;
MNpumepsbl:

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

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

mapmac

MNokasaTb Ta6I'IVILI,y KOMMYTauUnn NaKeToB.

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

Mapametpbl:
-C 0YnNCTUTbL TabIMLLYy OT aBTOMAaTMYECKU A06aBEeHHbIX a4pecoB mac-aapecos;
-f oTobparkaeT Bce mac-agpeca, B TOM Yncie gobaBneHHble aBTOMATUYECKH;

-m 4acTb Mac-aApPecoBs, KOTOPbIE NOKa3blBaTb; €CIM Mac-afpec He 3a4aH, TO
nokasblBaeTcA TabanLa mac-aApecos;
-p duUNbTP TabanLbl ANA BbIBOAA HA 3KPaH MO YKazaHHOMY CMMCKY NOPTOB;

MNpumep:
MoKasaTb Tabamuy mac-agpecos ana noprta 0
LPOS > mapmac -f -p 0

# MAC address name pri ttl ports
25 54-A5-4B-AA-14-32 0 6 0

26 5A-00-3B-00-19-9F 0 7 0

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 mapLipyTUsaumm

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
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2 00-16-EC-2B-36-D4 learned 0 6 3
3 00-18-F3-06-D1-94 learned 0 7 3
4 00-30-4F-3E-06-61 learned 0 7 3
5 01-80-Cc2-00-00-00 learned 3 6 cpu
6 5A-00-3B-19-DD-A8 learned 0 7 2
7 5A-00-3B-1C-2F-F5 learned 0 7 cpu
8 5A-00-3B-1D-30-F6 learned 0 5
menu
3anycTutb MHTEpbENC meHto.
CuHTaKcuUc:
menu
mirror
3epKanuposaHue TpaduKa B dpan /mnt/mem/mirror.pcap. He Bkntouaet B ceb6a TDMoP
Tpadpdpuk. ®daitn MOXKHO NPOCMOTPETb C nomowbto nporpammbl  Wireshark 1 npoumnx
aHA/IN3aTOpPOB CeTeBOro TpaduKa.
CuHTakcuc:
mirror [-] [64..1600]] [clear] [enable] [save]
Napamertpbi:
- MaKcMMasbHas anvHa gperima, AonycTMumble 3HaYeHus [64..1600];
clear OYUCTUTb NPeAbIAYLLYIO CECCUIO 3EPKANUPOBAHUA TPAPUKa;
enable BKNOUYUTL 3epKaNpoBaHue Tpaduka;
save 3anucartb pesyabTaT B daiin;
Mpumep:
Oumwaem  npeablaywyto  CeccuMo  3epKaauMpoBaHus  TpadduKa,  BKIKOYaEM
3epKannpoBaHune, XKaem HeobXoaMMbIN MPOMENKYTOK BPEMEHM U COXpPaHsAeM B palin pesynbTar.
LPOS > mirror clear
LPOS > mirror enable
LPOS > mirror save
Saved to /mnt/mem/mirror.pcap
ps

MokasaTb MHGOPMaLMIO O AAECTBYHOLMX 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%
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Log susp event 708 1 0.016%
ATUMonitor susp sleep 1 0 2.091%
ethstat susp sleep 76 0 2.463%
ethlink susp event 41045 0 0.000%
ipdeamon susp lock 31 0 0.184%
TCP Deamon susp sSleep 27 0 0.112%
SIPServer susp lock 13 0 0.093%
IGMPSnooping susp Jlock 95 0 0.057%
NTP susp lock 77 1 0.074%
LLDP susp sleep 38 1 0.048%
El daemon susp sleep 47 0 0.841%
statistics susp sleep 12 0 0.080%
rstp susp lock 137 0 0.470%
DyingGasp susp sleep 623 1 0.008%
ftpdeamon susp event 707 1 0.008%
httpdaemon susp event 705 1 0.008%
SNMPTraps susp lock 45 0 0.040%
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 TEKYLLEN ANPEKTOPUMN.
CuHTaKkcumc:
pwd

reset-config
YCTaHOBUWTb YacTM TeKyLLElN KOHOUIypaL MM 3HaYeHUS MO YMOJTYaHUIO.

CUHTaKCuUC:
reset-config [relative path]

MNapametpbi:
relative path YacTb NyTW HaCTPOEK, TEKYLLME 3HAYEHMA KOTOPbIX HYKHO cOpoCUTb
Ha 3HAYEHMSA MO YMOJIYAHUIO.

Mpumep:
CbpocKTb HACTPOMKM Ha 3HAYEHMA N0 YMOYAHUIO A5 BTOporo uHtepdeiica 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
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running-config

save-config

LPOS >

BblBECTM TEKYLLYHO KOHOUIYpaLMIO YCTPOMCTBA B BUAE KOMaHL MHTepdeinca KoMaH4HOM
CTPOKMU. Mo ymonyaHuio, B BbIBOA KOMaHAbl NoMagatoT NapameTpbl, CO 3HAYEHUAMM OT/IMYHBIMMU
OT 3HAYEHWUI MO YMOJIYAHUIO.

CuHTaKcuc:

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

Mapamerpbl:

f

dalin ana coxpaHeHua pesynbTaTa paboTbl KOMaHAbI;

filter  dwnbTp Ansa N0bOM YaCTU UMEHU BbIBOANMBIX NapaMeTpPOB;

full

-r

MOKa3aTb MNOJIHYIO KOHOUTYpaumio;

noKasaTb napameTpbl MO OTHOCUTE/IbHOMY MYTU, YKa3aHHOMY NOC/e K/to4a

MNpumep:
BbiBecTv KOHUrypaumio ¢ npumeHeHmem ¢uabtpa no crpoke "/3"

LPOS > running-config filter /3

set
set
set
set
set
set
set

set

E1/3/config/SyncSource 3
TDMoP/3/config/FrameSize 11
TDMoP/3/config/JBSize 11
TDMoP/3/config/RemoteIP 192.168.0.225
TDMoP/3/config/RemoteChannel 1
TDMoP/3/config/Slip Enabled
TDMoP/3/config/AdminStatus Connect
VLAN/32/Name VLAN-32

BbiBECTU KOHOUrypaumio MHTepdeicos Ethernet c oTHOCUTENbHBIMUM NYTAMM

LPOS

set
set
set
set
set
set

set

> running-config -r Eth
0/VLAN/DefVLAN 99
0/VLAN/Role access
1/VLAN/Role access
cpu/VLAN/DefVLAN 123
CSFP2/VLAN/DefVLAN 123
CSFP2/VLAN/Tagged 3,5,123
CSFP2/VLAN/Role QinQProvider

CoxpaHuTb Tekyluyto KoHdurypaumto 8 /mnt/flash/system.cfg

CuHTaKcuc:

save-

config

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

Saved

set

YCTaHOBUTb 3HaYeHME NapameTpa.

CuHTaKemc:

set <attribute> <value>

NapameTtpbl:

attribute nyTb o NnapameTpa(os);
- noaaepxuneaet npumeHeHue wildcard (wabs1o0HOB 3ameHbI), TaKUX KaK
«*» 1M cnnckos, Hanpumep: «[0-1,3]»
- NOACKa3Ka Mo BO3MOXHbIM MapameTpam, npu HaxKatumn «TAB»
value 3HaYyeHuWe NapameTpa;

MNpumep:

YcraHoBUTb 3HaveHue “VLAN-32” napametpy “VLAN/32/Name”

LPOS > set VLAN/32/Name VLAN-32

Npumep 2:

MN3meHuTb pasmep Jxutrep-bydepa Ha 0,1,3 kaHanax 4o 5 mc

LPOS > set tdmop/[0-1,3]/con*/jbsize 5

/tdmop/0/config/JBSize changed to 5

/tdmop/1/config/JBSize changed to 5

/tdmop/3/config/JBSize changed to 5

show

BbiBECTN Ha KOHCO/Ib COAEPHKMMOE YKa3aHHOIo d)aﬁna.

CuHTaKcuc:

show <filename>

Napamertpbi:
filename wvma dalina ana BbiBOA3;

Npumep:
BbiBOA coaepmumoro dainna system.cfg.

LPOS > show system.cfqg
#System{
#global{
Set Name=LPOS,;
}
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stat

MNMokasaTb coctoAHue UHTepdencoB ycTpoictea. KomaHaa 6e3 yKasaHMA napameTpos
BbIBOAUT TOJZIbKO HE Hy/1eBble CHETYHUKN.

CuHTaKeuc:
stat [--cont] [--new] [--rate] [--step [1..96]] [-c columns] [-i [1..1000]] [-m modules] [-p
ports] [-t type]
MNapamertpbi:
--cont 0BHOBANATbL CTAaTUCTUKY Kaxkayto cekyHay. "Ctrl+C" ana sbixoga
--new HayaTb HOBbIN MHTEPBA/ CHATUA CTAaTUCTUKM
--rate oTObparkeHWe 3Ha4yeHul B popmate eaUHUL, B CEKYHAY
--step WMHTEepPBanN rpynnupoBaHMA CTaTUCTUKNU, KONIMYECTBO MHTEPBA/IOB B rpynne
-c cnucok dunbTpoB cToNbLOB Ana otobpaxeHus (rx,0k — oTobpasut Bce
CTONGLbI B UMEHM KOTOPbIX NPUCYTCTBYET Uan rx nnu Ok)
-i rnybuHa UCTOPUM CTaTUCTUKMN B MHTEPBAaXx, AnanasoH 3HadeHui [1..1000]
-m Cnucok duUAbTPOB MMEH MoAynel CTaTUCTUKKN ANA BbiBOAA, Hanpumep: E1,
Eth, TDMoP (moHO 3amaBaTb NtOOY0 YacTb HaUMEHOBaHUA MoOAyNs,
Hanpumep, npu ¢unbtpe th, oTobpasuTca cTaTUCTMKA, OTHOCAWAACA K
moaynto Eth)
-p CNUCoK GUNBTPOB Ha MNOPTbI A4/1A BbIBOAA CTaTUCTUKK, Hanpumep: 0, 1, sfp...
-t Cnucok ¢punbTPoB HaMMeEHOBaHWI Tabauw, ANA BbIBOAA CTAaTUCTUKM: Errors,
Info, Warning, Extend, Hist (in — oTobpa3uTt Bce TabaumLbl B UMEHW KOTOPbIX
NPUCYTCTBYET in, B AaHHOM c/ay4ae 310 Tabauupl: Info, Warning)
Npumep:

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

stored-config

BbIBECTM COXPaHEHHYID KOHOWUrypauuio yCTpoicTBa B BMAE KOMaHa MWHTepdeiica
KOMaHZAHOM CTPOKMW. o yMONYaHWUIo, B BbIBOA KOMaHAb! MONaatoT NapameTpbl, CO 3HAUYEHUAMM
OT/IMYHBIMM OT 3HAYEHUIA NO YMONYAHMIO.

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

Napamertpbi:
-f dain gns coxpaHeHuMA pesynbTaTa paboTbl KOMaHAbI;

filter  dwnbTp Ana 06O YaCTM MUMEHU BbIBOAMMBIX NapaMeTpOB;

MNpumep:
BblBECTM COXPAaHHEHHYIO KOHOUIYpaL Mo ¢ NpuMeHeHnem dunbTpa no ctpoke "VLAN"

LPOS > stored-config filter VLAN
set Eth/0/VLAN/DefVLAN 32
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set Eth/0/VLAN/Tagged 10
set Eth/0/VLAN/Role trunk
set Eth/1/VLAN/DefVLAN 10
set Eth/1/VLAN/Untagged 10,32
set Eth/1/VLAN/Role access
set Eth/CSFP2/VLAN/Member 32
set Eth/CSFP2.1/VLAN/Member 32
set Eth/CSFP3/VLAN/Member 32
set Eth/CSFP3.1/VLAN/Member 32
set IP/stored-config/DefaultVlianID 10
set IP/stored-config/TrustUnkVlan No
set VLAN/10/Name control
set VLAN/10/Auto Disabled
set VLAN/32/Name VLAN-32

su

Mo3BONAET 3aHOBO BOWTU B CUCTEMY C APYIMM MMEHeM MoJ/ib30BaTeNs, He pa3pbisas
TEKYLLEero coeuHeHus.

CuHTaKcuc:

su [username]

Napamertpbi:
username VIMA NONb30BaTeNS ;

MNpumep:

Bxoa B cuctemy nog umeHem admin.
LPOS > su admin

Enter password

LPOS >

whoami

MNoKa3blBaeT MMSA TeKyLLero nosbzosartens (admin, operl, oper2).
CuHTaKcuc:
whoami

3.1.4 KomaHpgbl ynpasneHusa paiinamu

copy
Konupyet ¢aiin B gpyroe mecto HasHavyeHus.

CuHTaKcuc:

copy <source filename> <dest filename>

MNapametpbi:
source filename nms danna, UCTOYHMKA 411 KONUMPOBaHUS;

dest filename umsa Ppaitia HasHayYeHus;
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MNpumep:
LPOS > copy /mnt/flash/system.cfg /mnt/flash/backup system.cfg

delete
Yaanset gaiin unv gupexktoputio.
CuHTaKcmc:
delete <filename>
MNapameTpbi:
filename  vima daiina unm gupektTopuu;
Npumep:
YpnaneHnue daina backup_system.cfg
LPOS > delete /mnt/flash/backup system.cfg
format
dopmaTtupyetr ¢annosyto cuctemy Ha flash. Ypanaworca KypHanbl M COXpaHeHHas
KOHUrypauma yctpoictea. O6pas onepaLMOHHOM CUCTEMbI HE NMOBPEKAAETCA.
CuHTakcuc:
format
mkdir
Co3pgaeT HOBYIO ANPEKTOPUIO
CUHTaKCuUC:
mkdir <dirname>
Napamertpbi:
dirname MMA CO343aBaeMON AUPEKTOPUU;
Npumep:
CospaHne gupektopun htdocs.
LPOS > mkdir htdocs
mnt
MpumoHTUpoBaHMe ¢alinoBoi cuctembl K dpnaew-namatn. Heobxoaumo Mcnonb3osaTb
0115 COXPaHeHUsA KoHOUrypaLmm, ecam o sToro ¢new-namaTb 6bl1a OTMOHTMPOBAHA, Hanpumep,
BbINOJIHEHMEM KOMAHA0M umnt MM 3arpy3Kon YCTPOICTBA C 3aBOACKMMM HACTPOMKaMMU.
CUHTaKCuUC:
mnt
umnt

OTMOHTMpPOBaTb $painnoByto cucTeMy OT daeLl-NaMATH.

CuHTaKcuc:
umnt
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3.1.5 KomaHpbl ynpaBneHUA NOTOKOM

spregdebug
KomaHga ans oThafku napameTpoB peryiatopa CKopocTu

CuHTaKcuUc:
spregdebug [-r IP]

Napamerpbl:
-r IP-agpec cepBepa € NporpammHbiM obecnedyeHMem MOHUTOPUHIA NapamMeTpoB
perynatopa CKopocTy;

Mpumep:
LPOS > spregdebug -r 192.168.0.130

3.1.6 CeTteBble KOMaHAbI

ping
Mocbinaet ICMP-nakeT no yKazaHHOMY CeTeBOMY agpecy M BbIBOAUT B OKHO TEpMMHANA
BPeMs ero nepegayn tyaa n obpaTtHo nam cooblueHmne o6 oTcyTCTBME OTBETA.

CHHTaKCuUC:

ping <IP adpec> [-w timeout ms] [-t repeat] [-v VLAN ID]

Mapametpbl:

IP adpec |P agpec, NMHryemoro ycTpoiicTaa

-t KosnnyecTBo 3anpocos (No ymon4aHUIO O4MH) , AMana3oH 3HaYeHui
[1..100]. Ons ocTaHOBKKU HaxaTb Nt06YI0 KNaBuLly

-v Homep VLAN’a, B KOTOPOM OCYLLECTBAAETCA NUHT, AMana30oH 3HaYeHUN
[1..4094];

-w Bpemsa oxknaaHus oteeTa (no ymonuyaHuto 1000 mc) , AManasoH 3HaAYEHW
[1..30000];

Npumep:

«[MnHr» IP-agpeca 192.168.0.225 c oBymAa 3anpocamum.

LPOS > ping 192.168.0.225 -t 2

Echo reply 0.248ms

Echo reply 0.240ms

Ping statistics:

Packets: Sent 2, Received 2, Lost 0 (0% loss)
Approximate round trip times:
Minimum 0.240ms, Maximum 0.248ms, Average 0.244ms
telnet

CuHTaKcuc:
telnet <host> [port] [-v vianid]
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Napametpbl
host IP-agpec yganeHHOro KOMnbOTEpPa;
port HOMep nopTa, AoNyCTUMble 3HaYeHun [1..65534];
-v naeHTnpumkatop VLAN ID;

Mpumep:

LPOS > telnet 192.168.0.225 -v 32

connecting...

Welcome to LPOS 225
login:

3.1.7 KomaHabl obHOBNEeHMA nporpammHoro obecnedyeHuMsa M nepesanycka
yCcTpoicTBa

reset

Bbi3biBaeT cbpoc M nepesanyck YNPaBAAIOLLIEro MMKPOMpOLEeccopa, W HayaabHyto
3arpysky BCEX Y3/10B MY/IbTUMNNEKCOPa-KOMMYyTaTopa. Ty KOMaHAYy MOXKET BbINOJIHATL TObKO
afAMUHKUCTPATOP.

CuHTaKcuc:
reset

systemupdate

O6HOoBNEHME NPOrpaMmMHOro obecrneveHms MynbTUMNIEKCOPa-KOMMYyTaTopa

CuHTaKcuc:
systemupdate

3.1.8 KomaHpgbl onepauoHHON cucTembl

passwd

Mo3BoONAET U3MEHUTL NapPOb AAHHOMO NO/b30BaTENA MAM APYrOro nNosb3osaTtens (npwu
yKa3aHUn ero umeHu). NMaposb MOMKET COCTOATb U3 NATUHCKUX BYKB 1 LMDP M MOXKET UMETb AJNHY
80 18 cMMBO/IOB BKAOUUTENBHO. Bo M3bexkaHne ownbOK Npu BBOAE Maposib BBOAWUTCA ABa pasa.
Monb3oBaTtesb admin MOXKeT M3MEHUTb Napob 60ro Nosb3osatens.

CuHTaKcuc:

passwd [umsa noneszosamens]

Mpumep:
MN3meHeHMe naposia nosib3oBaTtena operl nonbsosatesnem admin.

LPOS > passwd operl
Enter old password
Enter new password

Enter new password again
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scpuup

O6HOBNEHME MpPOrpaMMHOro obecrneyeHus MPOLLECCOPA, OTBEYAIOLLErOo 33 KOHTPO/b
COCTOSIHMSA OKpYKatoLwew cpeabl (TemnepaTypa, HaNpsAMKeHKe ...)

CuHTaKcuc:

scpuup <filename>

MNapameTpbi:
filename  nyTb po daina obHoBNEHUS;

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

3.1.9 CneumanbHble KOMaHAbI

debug

KOHTpOo/1b 1 0TODBparkeHme KypHana oTAag04HbIX COODLLEHNI

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

Mapametpbl:
-d BbIKNOYUTb OTNALKY;

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

show  noKasaTb KypHan OTAaaKK;

Mpumep:
OuncTMM nNpeablaywmn CeaHc OTNALKM, BKAOYMM oTnagKy moayns ICMP, cpenaem
TecToBbIl Ping, oTKAOUMM OTNaAKy. locmMoTpuMm pesybTaT.

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

Minimum 0.759ms, Maximum 0.759ms, Average 0.759ms

LPOS > debug -d
LPOS > debug show

[4] 04169861.641 Echo request
[8] 04169862.044 IP
[4] 04169862.239 ICMP income
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[4] 04169862.420 Rcv reply
[4] 04169862.680 Echo ok

3.1.10 KomaHab! obuieit AMarHocTukun

OTW KOMaHAbl NOKA3bIBAOT TEKYLLME 3HAYEHMA NUTAIOLLErNO HANPAXKEHMNA U TemnepaTypbl BHYTPH
MY/IbTUNNEKCOPA-KOMMYTAaTOpa M o0becneymBaloT AOCTYN K KypHajay, B KOTOPbIA 3anucbiBalOTCA Bce
CUCTEMHbIE COODLLEHUA MybTUNIEKCOPa-KoMMyTaTopa. ypHan cogepnt 2730 nocneaHux coobuieHui
M HaxoguTcs B CUCTEMHOM MaMATM  MY/IbTUMNAEKCOPa-KOMMYTaToOpa, M  MNO/b30BaTeNM, Kak
NPUBUIEIMPOBAHHbBIN, TaK U HENPUBWUAErMPOBAHHbIE, HE MOTyT CTepeTb coobuieHusa. Bce aHomanum B
paboTe MynbTMNAEKCOpPa-KOMMYyTaTopa, NponajgaHue UM NoABMEHME CUTHAMA Ha BHELWHUX UHTepdeicax,
NOAKNIOYEHME UM  OTKAOYEHME YMPaBAAIOWErOo KOMMbIOTEPA AAA KOHOUrypauum MmMyabTUNAEKCcopa-
KOMMYTATOPA, 3aMM1CbIBAlOTCA B }KYPHAA C YKa3aHMEM BpeMeHN BO3SHUKHOBEHMA.

envir
MoKa3bIBaeT cUCTEMHYO MHOPMaUULo 06 ycTpolicTae.
CuHTaKcuUc:
envir
MNpumep:
LPOS > envir
Name: 62x, 63x scpu
Ver: 2.4.8.9 [boot 2.1]
SN: 7C 19 17 00
getkey
MoKa3bIBaeT IMLLEH3UOHHbIN K/TtOM.
CuHTaKcuUc:
getkey
Npumep:
LPOS > getkey
8C3SIQ2F-OE5VF4QL-R9C12KD4-B3F6T1J5
getsign
OTobparkaeT gaHHble, Tpebyemble g5 reHepUPOBAHUS JINLEH3MOHHOTO K/to4a
CuHTaKcuUc:
getsign
Npumep:
LPOS > getsign
6BD17JDF-U4L9BH6N-KPSJ6N1 7-SSEME2J0
lasterr

MokasaTtb I'IOCI'IE,EI,HI/IVI Aamn nocne CUCTemMHoro cbos.
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CuHTaKCuUC:
lasterr [clear]
Napamerpbl:
clear OYMCTUTb NOCAEAHWNI Aamn;
sendpkt
OTnpaBuTb onpeaesieHHbIN Nosb3oBaTenem ppenm B ceTb
CuHTaKCUC:
sendpkt [-] length] [-n count] [-p port] [-r] [-v vlanid]
Napamerpbl:
- AnvHa dpelima, gonyctumeble 3HadeHma [50..1500];
-n KONMYecTBO ppenmos;
-p HOMep NopTa Ha3HAYeHMA MYNbTUNIEKCOPA-KOMMYTATOPA;
-r reHepMpoBaTb c/y4arHbii MAC-agpec NCTOYHMKA;
-v naeHTnpumkatop VLAN;
MNpumep:
LPOS > sendpkt -1 64 -n 10 -p 1 -v 10
FF FF FF FF FF FF 54 A5 4B 7C 19 17 81 00 00 0A
00 2E 00 01 00 02 00 03 00 04 00 05 00 06 00 07
00 08 00 09 00 OA 00 OB (00 OC 00 0D 00 OE 00 OF
00 10 00 11 00 12 00 13 00 14 00 15 00 16 00 17
setkey
YCTaHOBUTb IMLLEEH3NOHHbIN KO,
CUHTaKCuUC:
setkey <key>
Napamertpbi:
key JNINUEH3MNOHHbIN KtOY;
Npumep:
LPOS > setkey 8C3SIQ2F-OE5VF4QL-R9C12KD4-B3F6T1J5
8C3SIQ2F-OE5VF4Q0L-R9C12KD4-B3F6T1J5
sysdump

Co3paert apxuB C OT/1IaA04HON MHPOPMaLMEN ANA CAYHKBbl TEXHUHYECKON NOAAEPMKKM

CuHTaKcuUc:
sysdump

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

3.2 MeHI0 KOHPUrypupoBaHua

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

Advanced ESC+h - Help
|>..
| E1
| TDMoP
| Eth
| System
| 1P
| VLAN
| ATU
| flash
| Envir
| EthGlobal

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

BepxHAA CTpOYKa yKasblBaeT Ha3BaHue 0T06pa)-KaEMOFO MEHIO U ero nosioXeHwme B CTPYKType
MEHIO.

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

Mpu Mcnonb3oBaHUKM NocC/ieaoBaTeNIbHOrO MHTEpdelica HeobX0ANMMA YCTAHOBKA CMeLManbHbIX
ApaiiBepoB, KOTOpble MOXHO CKayaTb C caiiToB B ceTu Internet, U nporpamma TepmuHan (Hanpumep,
HyperTerminal).

Mpn ucnonb3oBaHUM gas ynpasneHus mHtepdeiica Ethernet Ha ynpasnaiowem KomnbtoTepe
OO/MKHEH BbITb ycTaHOBAEH KauneHT telnet. Mo ymonyaHuio ycTpolictBo umeeT IP agpec 192.168.0.24 v
Macky 255.255.255.0. Yb6eputecb, 4YTO YNPaBAAOWMIA KOMNbIOTEP HAxXOAMTCA B OAHOW MoACETUM C
MYNbTUNNEKCOPOM-KOMMYTAaTOPOM. YCTPOMUCTBO AOJIKHO OTBEYATb HA KOMAHAY ping.

Mocne noaxOYEHNA K YCTPOIMCTBY HEOBXOAMMO BBECTU JIOTUH U Napoib. 10 yMmoaYaHUIO NOTUH
— admin, naponb — admin. 3atem Bbl yBugMTe noackasky LPOS>. Beeante KomaHAy menu v HaxmuTe
«Enter», 4Tobbl MOAYYNTb OOCTYN K MEHIO YCTPOWCTBA (3TO HEOHXOAMMO CAenaTb B TEKYLLEW peanvsauum
MO). B ganbHeiwem nocne BBo4a 0TMHA U Napons byaeT cpasy OTKPbIBATbCA MEHIO.

[na nepexoda B HyXHblA pa3gen HeobxoAMMO BbibpaTb ero Knasuwamu co ctpenkamm “4
(eBepx) nam “4” (BHM3) U HaxaTb «Enter». [InA U3MeHeHUs 3HaYyeHUs napameTpa HeobxoAMMO BbibpaTb
ero ctpenkamu “P” (BBepx) uam “Jd” (BHU3) U HaxaTb «Enter». 3aTem HyXHO NGO BBECTM 3HaYeHUe C
KNnaBmaTypbl U HaxKaTb «Enter», nnbo BbIbpaTb HOBOE 3HAYEHMe NapameTpa M3 NPeaSIOXKEHHbIX CTpeslKaMu
M HaxaTb 2 pasa «Enter».

[na cbpoca CTaTUCTUK MCNOMb3yiTe coyeTaHue Kaasuw «ESC+R». ECNM B KOPHEBOM MyHKTE
MeHI0 HaxKaTb «ESC+R», To byayT cOpoLueHbl BCe CTaTUCTUKK. s cbpoca KaKoW-TO KOHKPETHOW CTaTUCTUKM
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HeobxoAMMO NepenTM K Hell B MeHI U HaxkaTb «ESC+R» pnsa cbpoca. T.e. npoucxoamt cbpoc Bcex
B/IOYKEHHBIX CTAaTUCTUK OTHOCUTE/IbHO TEKYLLLETO MYHKTA B MEHIO.

Ons BKAOYEHUS pacUMPEHHOro peXuma MeH (bonee pgeTanbHasa HACTPOMKa) HaxkmuTe
coyeTaHue Knasuwl «ESC+A».

[na npocmoTpa Tekywen KoHoUrypaumm ycTpoicTea (3Ta Ta KOHUrypaums, ¢ KOTOPON OHO
paboTaeT B AaHHbIN MOMEHT) HeobxoauMo HaxkaTb «ESC+M». OT OCHOBHOM KOHGUrypauum, ¢ KOTopow
YCTPOWCTBO 3arpy»KaeTca rnocse nepesarpysku, OHa MOXKET OTAMYaATbCA, eciv Bbl M3MeHseTe, napameTpsbl
HACTPOMKM U He COXpaHaeTe UX B NamaATb («ESC+S»).

TakKe gna 6bICTPOro BbIbOpa MOXKHO MCMONb30BATb GUALTP BCEX MYHKTOB. N5 3TOro BBEAMUTE
OYKBbI, COAEPIKALLMECH B HYKHOM MYHKTE, U MPOM30MaeT pUAbTpaLLMa NYHKTOB MO Ha3BaHMIO.

Mpumep:

BeBoaum b6yksy t, oTobOparkatloTca Bce NyHKTbl MeHto, cogepalime byksy t, a umeHHo, TDMoP,
Eth, System, ATU, EthGlobal.

B camoi HM3y OKHa oTobparkaeTcs nocnegHee cobbiTue, 3anMcaHHoe B Jor.

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

[nA BbIXxo4a M3 pexnuma MeHI0 U Nepexoaa B KOMaHAHbIN PeXXUM HaXKMUTE COYeTaHUEe Knasul
«ESC+Q» unn «CTRL+C».

[Ons Bo3BpaTa B MEHIO BEPXHEr0 YPOBHA HEOBXOAMMO BblOpPaTb MYHKT «..» U HaXaTb KaaBuwy
«Enter».

3.2.1 Nyukr /E1

MyHKT meHto /E1 cay»KWUT oA NpocMoTpa TeKywmx cTaTtycos E1 nopTtos 1 Bbibopa E1 nopTa ans
€ro ganbHelwen KOHOUrypaumnm n NPOCMoTPa CTAaTUCTUKN OLLUMBOK.

JE1 Advanced ESC+h - Help
|>.. Name Status
| O Send: AlS Recv: NOS,CodeErr,RarePulseErr

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

3.2.1.1 NyHkT /E1/nopt/config

[JaHHbIV NYHKT MEHI0 N03BOAAET KOHOUTYPUPOBaTb BblOpaHHbIN UHTepdelic E1.

‘ /E1/0/config Advanced ESC+h - Help
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--Status-—
StrStatus
LinkStatus
SignalLevel
RTT

RX

TX
--Config--
LonglLine
Description
Enable
Loop
Unframed
SendFormat
SyncSource
PRBSCheck
RxSpeed
Encoding

|>.
|
|
|
|
|
|
I
I
I
I
I
I
I
I
I
I
|
|
F

CRC4
FASOffload Disabled
Send: Ok Recv: Ok

Down

NOS,CodeErr,RarePulseErr
AlS

Disabled

Yes

No

No
TDMoP
-1

No

0

HDB3

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

StrStatus

OTobparkaeT cocTonHNE NpMemMHUKa/nepegaTynka nopra E1.

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

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

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

CodeErr - Hannune owmnbok KoamposaHusa (AMI/HDB3) Ha npuémHuKe/nepeaatynke
nopta E1;

PRBSErr - Hannuve owmnboK nceBAoC/y4aHON ABOUYHOM nocnegoBaTenbHocTn PRBS
(PRBS - pseudo-random binary sequence) Ha npuémHuke/nepenatumke nopra E1
(B03MOXKEH, ecnn Ha NnopTy ycTaHoBAeH dopmaT nepegayun PRBS);

TestErr - Hannume olwnbBoK paboTbl TecTepa E1 Ha npuémHunke/nepeaatumnke nopra E1
(BO3MOXKEH, €cn Ha NopTy ycTaHoB/EeH popmaT nepegaym Test);

MYfASErr — Hannume oWwMBOK MyNbTUKAAPOBOM CUHXPOHM3ALNY;
CRC4Err — Hannume ownbok B CRC-4;

RCRC4Err — Hannune ycTaHOB/MEHHbIX BUTOB MHAMKAUMKM ownboK CRC-4 B ABYX NOCnefHUX
HeYeTHbIX Kagpax MyabTudpernma;

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

Signallevel

Longline

RTT

RX

TXlock -Ha nopTy KOpoTKoe 3amblKaHue (TX+ un TX-);
Unframed - nopt pabotaeT B HeppeliMMPOBaHHOM PEKUME;
Loop - Ha NopTYy BK/IOYEH JIOKaNbHbIN Wnend;

Remote loop - Ha NoOpTy BKAOYEH YAaNEHHbIN Wneind.

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

OTobpakaeT cocToAHWe nopTa.
Up - ecTb coeanHeHue;

Down - HeT coeguHeHuA.

YpoBeHb curHana, abm.

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

Bk/toueHne/oTKI0uYeHWE aropuTMa NOACTPOMKM YPOBHA CUTHANA HA AMHHbIX AMHUAX E1
(6onee 100 m).

He pekomeHayeTcA BKIOYATb HA KOPOTKUX ANCTAHLUAX.

Disabled - oTkntoueHo (N0 yMmonYaHuio);

Enabled - BkntoyeHo.

OtobpaxkaeT Round Trip Time Bpems OT MOMEHTa MOCLIJIKM 3aNpoca A0 MOMEHTA
nosyyYyeHun oTeeTa.

OTobparkaeTca ecnu BKAOYEHa Nepesaya TeCToBOro GpperimmpoBaHHOro noTtoka E1
(SendFormat - Test).

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

OTobparkaeT cTaTyc NpMemMHuKa nopta E1.

OK - otcyTtcTBMe owMBOK B paboTe NpMemHUKa/nepegatumnka nopra E1;

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

RAI - npucytcteue curHana RAl B npuHMmaemom/nepegasaemom notoke E1;
LOS - npucytcTeue curHana LOS B npuHnmaemom/nepegasaemom notoke E1;
AZS - npucyTtcTBue curHana AZS B npMHMMaemom/nepeaasaemom notoke E1;
NOS - oTcyTCTBME CUTHaNa Ha NpueMHuKe/nepeaatymke nopra E1;

CodeErr - Hannuue ownBOK KoamposaHua AMI/HDB3 Ha npMémHUKe/nepeaaTymKe nopTa
E1;

PRBSErr - Hannune owMbOoK nceBAoC/y4aiHON ABOUYHOM nocinegoBaTenbHocTn PRBS
(PRBS - pseudo-random binary sequence) Ha npuémHuke/nepenartumke nopra E1
(B03MOXKeEH, ecn Ha NopTy ycTaHoBAeH dopmaT nepeaayun PRBS);

TestErr - Hannume olwnboK paboTbl Tectepa E1 Ha NnpuémHuke/nepeaartumnke nopra E1
(BOo3MOKEH, €c/iM Ha nopTy ycTaHOBAEH popmaT nepeaayn Test);

RarePulseErr - Hann4yne OUJM6OK, roBOpPALLNX O TOM, YTO MMNY/IbCbl NPUXOAAT peXKe, Yem
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MOJIOXKEHO Npu KoamposaHun AMI/HDB3;
MIfASErr — Hannuue oWmnbOoK MyNbTUKAAPOBOM CUHXPOHU3ALNMY;
CRC4Err — Hannume owmnbok B CRC-4;
RCRC4Err — Hannune ycTaHOBMEHHbIX BUTOB MHAMKAUMKM ownboKk CRC-4 B ABYX NOCNeAHUX
HEYeTHbIX Kaapax MyabTudpenma;
OTobparkaeT cTaTyc nepeaaTymKka nopta E1.
T MorKeT NpMHMMaATb 3HAYEeHUNA aHanorudHble RX: NOS, AIS, AZS, LOS, RAI, PRBSErr, TestErr,
Loop, TXLock,MfASErr, CRC4Err, RCRC4Err, Ok.
TXlock -Ha nopTy KOpoTKoe 3ambiKaHue (TX+ un TX-);
Description  TekcToBOe onucaHue nHTepdeinca.
BkntoueHne/otkntoueHune E1 nopra.
Enable Yes - BKkAoYeH (N0 yMo4aHuUIo);
No - BbIKNOYEH.
YcTaHOBKa yaanéHHoro wneida Ha nopty E1.
Yes — wnelid yctaHOBAEH — AaHHble NOCTyMNatoLWwue Ha BbIXog, nepeaaTtynka nopta E1
Loop 33aBOPAYMBAIOTCA M MEpPeaaoTca 06paTHO Ha YAaNEHHbIN W03, IKBMBAIEHTHO YCTaHOBKE
dusnyeckom 3araywku B nopt E1.
No — wneid cHAT — nopT E1 paboTaeT B HOPpMasibHOM peMMeE (MO YMOIYAHUIO).
Bk/toueHne/oTKAoUYEeHNE KOHTPOAS GpPeimMOoBOI CTPYKTYPbl BXOAHOMO NOTOKa E1.
Yes — ycTaHOB/IEH peXxum nepegayun 6e3 KoHTPoaa GpPenmoBOI CTPYKTYPbI;
e y p pen, pona ¢p PYKTYpbI;
No — yCTaHOB/IEH pPeXUM Nepesayn ¢ KOHTpoaem GpenmMoBon CTPYKTypbI (Mo
YMOJIYaHUIO).
JaHHble nepefaBaemMble B IMHUIO.
AZS — TecToBbIN peXKMM — Ha BbIxog, nopTa E1 nogaétca curHan AZS;
AIS — TecToBbIV peXMm — Ha Bbixog, nopTta E1 noaaérca curHan AlS;
PRBS — TecToBbIi perkMm — Ha BbixoZ nopTa E1 nogaétca nceBgocayyanHan gBONYHanA
SendFormat  16cpen0BaTenbHOCT PRBS, TO €CTb HedpeiMMPOBaHHbBIN TECTOBbIN NOTOK AaHHbIX CO
CKopocTbio 2048 K6UT/c;
Test — TecTOBbIV peXKMM — Ha Bbixog, nopTa E1 noaaérca ¢peimmmpoBaHHbIA TECTOBBIN
noTok E1;
TDMOoP — HOpMa/bHbIN pexkum paboTtbl nopta E1 (no ymonyaHumio).
3aaHMe NCTOYHMKA CMHXPOHM3aLMK BbIXoAHOro NoToKa E1. 3geck yKasbiBaeTcA Ha3BaHue
nopta E1, cnyxawero MCTOYHMKOM CMHXPOHM3aLMK BbIXOAHOTO NoToKa E1 aaHHOro nopta

Mo ymo/14aHMIO YCTPOMCTBO paboTaeT B PperKMMe BOCCTAaHOB/IEHMA YAaCTOTbl U BbICTaB/IEHO
3Ha4yeHwue: -1.
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PRBSCheck

RxSpeed

Encoding

CRC4

FASOffload

Bk/toueHne/oTKoueHNe pexkuma perncrpaumm PRBS ownbok.
MNpoBepsaeT NoToK, Kak PRBS-31 nocneaoBaTenbHOCTD.
Yes - BKNOYEHO;

No - BbIKNOYEHO.
OTK/IOHEHWE YaCcTOTbl BXOAALLErO NOTOKa OT BHYTPEHHel, B ppb

Cnocob KoanpoBaHMA curHana.

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

Ncnonb3oBaHWE LNMKANYECKON NPOBEPKM M3ObITOYHOCTM B MynbTUdpenmax. Mo
ymonyaHuio sce onummn CRC-4 BbIKAOYEHDI.

Check - nepecuntbiBaTte CRC-4 1 NpoBepATb €ro ¢ NnepeaaHHbIM;

Send - cuutaTb M oTnpaBaaTb CRC-4 (npu BrkAtoueHHoM onumm FASOffload - reHepauwus O-
oro Taiim-cnora);

REICheck - npoBepsTb 6UTblI MHAMKALMK owmnboK CRC-4;

REISend - yctaHaBanBaTb 6UTbI MHAMKaLMK owmnboK CRC-4.

leHepauus 0-oro Talim-cnoTa.
Enabled - reHepupoBaTb -0-011 TaMM-CNOT;

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

3.2.1.2 NyHkT /E1/nopt/statistics

[aHHbIN NYHKT MEHI0 NO3BO/ISET MPOCMOTPETL CTaTUCTMKY BblbpaHHOro MHTepdeica E1.

e B MeHIO OTOGpaKEHWA CTAaTUCTUKM CYETUMKM, HAUMHAIOWMECA HA X, XapaKTepusylT paboty
npuémHuka nopta E1;

® HayuHawuwmeca Ha tx OTO6pa)KalOT 3HaYeHMA CYETYMKOB XapaKTepunsyrowmnx pa60Ty nepengatymka

noprta E1;
JE1/1/statistics Advanced ESC+h - Help
[>.. | rXMfASErr 0
|>Total 99642 | txOk 99641
| Start 26.08.15 11:21:01 | txNOS 0
| Finish 27.08.15 15:01:42 | txAIS 0
| rxOk 99642 | txAZS 0
| rxNOS 0 | txLOS 0
| rxAIS 0 | txRAI 0
| rxAZS 0 | txPRBSErr 0
| rxLOS 0 | txLocks 0
| rxRAI 0 | txFDev -79
| rxPRBSErr 0 | txCRC4Sec 0
| rxTestErr 0 | txCRC4Rem 0
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| rxCodeErr | txMfASErr 0
| rxRareErr
| rxFastErr
| rxFDev -87
| rxCRC4

| rxCRC4Sec

| rxCRC4Rem

o O o

o O o

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

LOG:27.08.15 15:01:28.147 : [console] Control session started by admin from de

Total ObLiee Bpemsa cbopa CTaTUCTUKKN Nepenaym 1 npuéma AaHHbIx Yepes nopt E1.

Start [aTta n Bpemsa Hayasna cbopa CTaTUCTUKM Nepeaayun u npuéma AaHHbIX Yepes nopt E1.
Finish [ata 1 Bpems oKoH4YaHuMA cbopa CTaTUCTUKKM Nepesaym 1M Npuéma gaHHbIx Yepes nopt E1.
rxOk Ko/imyecTBo cekyHA, B TEYEHUE KOTOPbIX B MPUHUMAEMOM NOTOKe E1 OTCyTCTBYIOT OLIMOKN.

KonnyectBo ceKyHA, B TeYeHMe KOTOPbIX Ha BXoge npuMéMHMKA nopta E1 otcytcrByet

rxNOS o
BXO4HOW CUTHaA.

rxAlS Konn4yectBo ceKyHA, B Te4EeHME KOTOPbIX MPUHMMAETCA curHan AlS.

rxAZs Konn4yecTtBo ceKyHA, B Te4EHME KOTOPbIX MPUHUMAETCA CUrHan AZS.

xLOS KonnyecTBo CeKyH/A, B Te4eHUe KOTopbiX NpuHMmMaeTca curdan LOS (MHaMKaTop oTcyTCTBUA
CUHXpOHM3auumn G.704).

xRAI KonnyecTtBo cekyHA, B Te4eHUe KOTopbix NpuHUMaeTcs curdan RAI (MHAMKaTop yaaneHHom

olWM6KM B E1 NOTOKe yCTaHABAMBAEMbIW CTaHUMEN).

Konuuyecteo owmnbok nceesgocnyyaliHon ABOWYHOW nocnepoBaTenbHoctu PRBS (PRBS -
rxPRBSErr pseudo-random binary sequence), AaHHbIA CYETYMK WMCMONb3yeTcA Koraa Ha nopty E1
ycTaHoBAeH popmat nepegaym PRBS.

KosmuectBo olwmnbokK paboTtbl Tectepa E1, AaHHbIN CYETYMK UCNOJIb3YETCA KOTAa Ha MopTy

rxTestErr
E1 yctaHoBneH popmaT nepeaaun Test.

rxCodeErr Konnuectso owmnbok koanposaHma AMI/HDB3 Ha npuémHuke nopra E1.

Konnyectso OUJM6OK, rOBOPALNX O TOM, YTO MMNYNbCbl NPUXOAAT pPeEXKE, HEM MOTOKEHO

rxRareErr
npu KogmposaHum AMI/HDB3.
Konnyectso ownboK, roBopALLMX O TOM, YTO MMMYIbCbl MPUXOAAT YaLle, YEM NONOXKEHO
rxFastErr
npv KoguposaHun AMI/HDB3.
rxFDev OTKIOHEHME YacTOTbl BXOAALLEro NOTOKa OT BHYTPEHHeN, B ppb
rxCRC4 Konunyectso owmnbok CRC-4 Ha npuemMHuKe
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rxCRC4Sec

rxCRC4Rem

rxMfASErr

txOk

txNOS

txAIS

txAZS

txLOS

txRAI

txPRBSErr

txLocks

txFDev

txCRC4Sec

txCRC4Rem

txMfASErr

KonnyecTtBo cekyHa, B TEYEHUM KOTOPbIX 6bln 06HapyKeHbl ownbKku CRCA Ha npuEMHUKE

KonnyectBo ceKkyHA, B TeYEHMM KOTOpbiXx B 6MTax WHAMKaumm ownbok CRC-4 Ha
npuemHuke 6binnM 06HapyKeHbl OLWMOKK

Ko/imyecTBo ceKkyHz, B TeYEHWUM KOTOPbIX BblIM 06HapYKEHbI OWMBOKM MynbTUdPENMOBOM
CUHXPOHU3aUMKN HA NPUEMHUKeE

KonuyectBo cekyHA, B TeYeHMe KOTopbiXx B nepedaBaemMom notoke E1 oTcytcTBytoT
OLLUUBKMN.

KonnyectBo ceKkyHZ, B Te4eHMe KOTOpbIX HA BbixoAe nepegatynka nopta E1 otcyrcrByer
CUrHan.

KonnyecTtBo cekyHA, B Te4eHMe KOTOpbIX Nnepegaetca curHan AlS.
KonnyecTtBo ceKyHA, B Te4EeHME KOTOPbIX NnepegaeTca curHan AZS.

KonnuyecTtBo cekyHA, B TeYeHWe KOTOopbIX nepeaaetcsa curdan LOS (MHAMKaTop oTcyTCTBMA
CUHXpOHM3auumn G.704).

KonnuectBo cekyHA, B TeYeHMe KOTopbix nepegaerca curHan RAI (MHAMKATOP yAaneHHOM
owmnbku B E1 NoToKe yCcTaHaB/AMBaEMbI CTaHLMEN).

Konuuecteo owmnbok ncesaocnyyaliHon ABOWYHOW nocneaosaTenbHoct PRBS (PRBS -
pseudo-random binary sequence), AaHHbIA CYETYMK WMCMONb3yeTcAs Koraa Ha nopty E1
ycTaHoBneH popmat nepegaym PRBS.

OWwKnbKN, perucTpmpyemble NpM KOPOTKOM 3aMblKaHUM Ha nepegade (TX+ Ha TX-).

OTKNOHEHME YaCcTOoTbl UCXOAALLLEro NOTOKa OT BHyTPEHHEﬁ, B ppb

Ko/iMuecTBO CeKyHA, B TEYEHMM KOTOPbIX Oblan 0bHapykeHbl owubku CRC4A Ha
nepeaarymke

KoNMuecTBO CeKyHA, B TEYEHUM KOTOpbIX B 6WUTax WMHAMKAuMM owwnbok CRC-4 Ha
nepeaaTynKke 66111 06HapyKeHbI OLNOKU

Ko/imuecTBo ceKyHA, B TeYEHUM KOTOPbIX BblM 06HapYKeHbI OWMBOKM MynbTUDPENMOBOM
CUHXPOHU3ALMK Ha NepeaaTymKe

3.2.2 TMyHKT /TDMoP

MyHKT meHto /TDMOP cayuT ana npocmoTtpa TeKywmx ctatycos TDMoP noptos u Bbibopa
TDMoP nopTa ana ero ganbHenwen KOHPUrypaumm n NPoCcMoTpa CTaTUCTUKM.

/TDMoP
|>..
| O

Advanced ESC+h - Help
Name Status
Power Down
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Filter: <Press any letter key to start filtering items>

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

3.2.2.1 NyHKT /TDMoP/nopt/config
JaHHbIN NYHKT MeHI0 N03BOAAET KOHOUTYPUPOBaATb BbiIbpaHHbIN MHTepdeiic TDMoP.

[aHHbIV NYHKT MEHI0 BbIFAAUT caeayoumm obpa3om, npu cbpoLleHHbIX HacTponKax (no
YMONYaHUIO):

/TDMoP/0/config Advanced ESC+h - Help
|>.. | JBSize 4

| --Status-- | LocalTS 0-31

| StrStatus Power Down | RemoteTS 0-31

| SIPStatus Down | Loop No

| LinkStatus Down | SpeedReg PID

| CurrentJB 0 | Compression Disabled
| Speed 0 | KeyFramelnterval 16

| --NetConfig-- | DoubleSend -1

| AdminStatus Listen | LostRequest Enabled
| RemotelP 0.0.0.0 | ConstSpeed No

| RemoteChannel 0 | ConstSpeedValue 0

| FrameSize 2 | Slip Disabled
| VLANID 32 | SlipLeft 75

| VLANPri 6 | SlipRight 125

| ToS 0 | --NATConfig--

| MaxTimeout 4000 | WANIP 0.0.0.0
| UselP Yes | SIPPort 5060

| GatewayBypass Disabled | TDMPort 41000

| --Config--

| Description

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

StrStatus OTtobpakaeT ctatyc nepesaym TDMoP.

OTobpakaeT cTaTyc coeanHeHus no npotokoay SIP.
Down - coegMHeHWe He YCTaHOBJIEHO;

SIPStatus Waitinglnvite - oxxnpaHve npuraalweHuns yctaHoBku SIP-coegnHeHus;
WaitingResponce - oxuaaHne O0TBeTa Ha NpuUrialleHne ycTaHoBKM SIP-coeanHeHus;

WaitingAck- oxxnaaHve NoATBEPKAEHMWSA, YTO OTBET NOJYYEH;
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LinkStatus

CurrentJB

Speed

AdminStatus

RemotelP

RemoteChannel

FrameSize

VLANID

VLANPri

ResolvingHost - onpeaeneHne MAC'a yaaneHHOW CTOPOHbI;

Too much frames in JB — npeBbllIEH MaKCMMa/IbHO BO3MOKHbIV pasmep OKUTTEp-
bydepa (makcumanbHoe Konundyectso Ethernet dpeimos B jitter-6ydepe,
orpaHMYeHo Yucaom 512, 1.e. AONXKHO BbINONAHATLCA ycnoBue JBSize/FrameSize <
256);

Connected - coeagnHeHue yCtaHOBJ/IEHO,

CocToAaHMEe AaHHOro coegnHeHus.
Up - coegmMHeHne ycTaHOBAEHO, MAET Npuém n nepegadva TDMoP ¢peiimos;

Down - He ocyluecTBaseTca Nnpuém nnun nepegadya TDMoP ¢ppeinmos;
OTobpakaeT TEKYLLMIA pasmep oRUTTep-bydepa B MKC.

3Ha4yeHMe BbIXO4HOW YacTOTbl MOTOKA Ha MHTepdeice E1. 3HayeHne AaHHOIo
napameTpa yCTaHaB/IMBAETCS HA OCHOBE BHYTPEHHEro aIfopUTMa BOCCTAHOBAEHMS
4acTOTbl CUHXPOHM3aLMK. 3Ha4YeHMA MOryT ObITb Pa3HbIMK Ha ABYX LWAKO3aX AN
OAHOrO0 M TOro e notoka E1, Ho Npu 3TOM camo 3HayYeHMe Ha O4HOM LUo3e
NPAKTUYECKU HE JONKHO USMEHATCA C TEYEHMEM BPEMEHM.

YcTaHaBANBAET peXMM paboTbl AA AaHHOro nopta. Pexxum paboTbl BbibMpaeTca
OTAENbHO A8 KaXaoro nopra.

Listen - B faHHOM peXXMME LUI03 OXKMAAET 3aMPOC HA YCTaHOB/IEHNE COeANHEHUA
OT YAANEHHOIO LWA03a (N0 YMONYAHUIO);

Connect - B faHHOM pexXunme W3 OTNpPaBAAET 3aMpocCbl Ha YCTaHOB/IEHUE
coegunHeHuA,

Blocked - nopT 3a610KMpPOBaH, YCTaHOBAEHME COEAMHEHMA A8 3TOro NOPTa
HEBO3MOMHO.

AlwaysSend - npuHyauTenbHa nepegaya NoToka, 6e3 co3gaHMa coeanHeHUsA No
npotokony SIP.
IP-agpec yganéHHoro wnwo3a.

Homep nopTta E1 Ha yaanéHHOM LWNtO3e, C KOTOPbIM YCTaHAaBANBAETCA COeANHEHME.

YcTaHaBMBaeT pasmep pperima B % mc. MoxKeT NpuHUMaTb 3HauyeHua: oT 1 go 63
(31.5mc). Mo ymonyaHuio pasHo 2.

YctaHoBKka meTku VLAN ID 802.1p ona nakeToB AaHHOrO NOpTa, 3a43ETCA Kak
pecAatTuyHoe yuncao ot 0 go 4095. 0 — o3HayaeT OTCYTCTBME METKM.

3HayeHue No ymonyaHuio: 32.

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

3HayeHMe No YyMoNYaHuio: 6.

Heobxoammo, utobbl Tpaduk E1 umen camblit BbICOKUIA NPUOPUTET B MECTHOW CETU
Ethernet.
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YcTaHoBKa MeTKKU npuoputeTa (6aiTa) IP ToS ansa naketos, nepeaatolmMxcsa B pamKax
[AHHOro coegMHeHUs. 3HaYeHMe 3a4aETcA B AeCATUYHOM popmaTe, AManasoH

ToS 3HayeHur oT 0 go 255 c warom 1.

3Ha4yeHue no ymondanuto: 0.

YCTaHaBAMBaET MaKCMMAJIbHOE BPEMA IKCTPANOAALUN B MUNINCEKYHAAX.
MaKcumanbHOe Bpems, B TEYEHNE KOTOPOTO B C/1y4ae OTCYTCTBMA NAKETOB C
AaHHbIMKM NoToKa E1, wnto3 byaer BocCcTaHaBAMBATb COAEPKUMOE STUX NAKETOB Ha
OCHOBE NpeablayLuX NPUHATLIX MAaKETOB M TEM CaMbiM NOAAEPKUBATb BbIXOAHOM
notoK E1. MoxkeT npMHMmMmaTh 3HaveHma: ot 0 go 7000.

MaxTimeout

3HayeHue no ymonyanuto: 4000 mc.

BkatoueHne/oTKAIOYEHNE PeXKMMa nepeaaym NakeTos ¢ AaHHbIMM NoToKa E1 6e3
IP/UDP 3aro/ioBKOB.

JaHHbIN pexXum paboTbl MO3BOAAET CHU3UTL NPOMYCKHY CNOCOBHOCTD
Heobxoaumyto Ana nepegaym notoka E1, npu 3HayeHnn napametpa «No». Pabota B
[AHHOM peXume BO3MOXKHA TOJIbKO B Cy4Yae, eC/n LWA3bl HAX0AATCA B ogHOM IP
noaceTu. YCTaHOBKa COeAMHEHMUA MEXKAY LJIF03aMM MPOUCXOANT C UCNOb30BAHMEM
IP 3aronioBKOB, 6€3 |IP 3aronoBKOB NepeaatoTcs TO/bKO MNaKeTbl C AaHHbIMW MOTOKA
El.

UselP

Yes - BKNoUYeHO (Mo ymonyaHuio);

No - OoTK/It04EeHO.

OTBeyvaer 3a npoxoxageHme nNoToka E1l mexay pasimv4HbiMn noacetaMmun, MNHyYA
wnto3. MNMpumeHAaeTcA B TOM cayyae, KOorga nogcetun, No cyTw, o6pa3y|0T eanHYHo

NIOKaNIbHYIO CeTb, 0OMEHNBAACH NPU 3TOM OObIYHBIMU AAHHbBIMU Yepes LWto3.
GatewayBypass

Disabled - BbiIknto4eHO (N0 ymon4yaHuio);

Enabled - BkntoueHo.
Description OnucaHue nopTa.

YCcTaHOBKa pa3mepa BbIXOLHOW oYepesm, B MUAANCEKYHAAX.

OH ponkeH 6b1Tb 6oblue, Yem GpAyKTyaLMA TPAH3UTHOIO BPEMEHMW B CETU.

Hanpumep, ecnun gns cta nakeTos Bpemsa TpaH3uTa Konebaetca ot 2.5 go 6.5 mc, To

bydep gonkeH 6biTb, X0Ts 6bl 4 MC, 4TODObI HWU O4MH NAKeT He 6bla noTepAH. Jlyywe,

ecnu bydep ewe 6oblue, TOrga CMoXKeT paboTaTb MeXaHU3M Nepesanpoca

NOTEPSAHHbIX MAKETOB. Bo BCcex cnyyasx, Korga AvMcnepcus BpemMeHu 3a4epKKu

NnpeBbIWaeT eANHULLbI MUIZICEKYHA, BEIMYMHA Bydepa — KOMMPOMUCC MeXKay
JBSize 3a/ePXKKOM M KONNYECTBOM NOTEPAHHBIX NAKETOB.

MoKeT npMHUMaTb 3HayeHus: oT 1 mc 4o 2000 mc Ha nopT, Ho He 6osee 4000 mc Ha
BCe YCTpolcTBO (HaumHas ¢ 9.4SR26).

CneayeT yunTbIBaTb, YTO MaKcUMasibHOe KoaudecTso Ethernet ppeitmos B jitter-
6ydepe, orpaHMYEHO YMCAOM 512, T.e. AONKHO BbIMOAHATLCA YCAOBUE
IBSize/FrameSize < 256 (HaunHas c 9.4SR28)

Mo ymonyanuio 4 mc.
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Cnu1coK Talim-cI0TOB, BXOAHOMo NoToKa E1 noKanbHOro Wo3a, AaHHbIe KOTOPbIX
6yayT nepenaBaTbCs Ha yAaNEHHbIN Wto3 Yepes IP/Ethernet ceTb. CNMCOK Tam-
CNOTOB 3agaetca nepeuncaeHmem (20,11,18,19), auanasoHom (18-20) nam mx
KombuHaumamm (11, 18-20). Mops Aok nepeymcieHmns TaliM-C/I0TOB B CNIUCKE He
MMEET 3HaAYEHMUS.

LocalTS

3Ha4yeHue no ymonyanHuio: 0-31.

Cnu1CcoK TalimM-CI0TOB, BbIXOAHOTO NOTOKA E1 yaanéHHOro wni3a, B KOTOPbIX byayT
pa3mellaTbca AaHHble npuHATbie u3 IP/Ethernet cetn yaanéHHbim wnto3om. CNncok

RemoteTs TaliM C/I0TOB 3a438TcA aHanornyHo LocalTs.

3HayeHue no ymonyanuto: 0-31.

YcTaHOBKa /IoKanbHOro wielida Ha nopty E1.

Yes - wneid yctaHOBAEH - AaHHble NocTynatowme us amHumn E1 nepegatorca

Loo,
P 0bpaTHO B IMHUIO;

No - wneind cHAT - nopT E1 paboTaeT B pexxume nepeaayun AaHHbIX (MO YMONYAHMUIO);

YcTaHaBAMBaAET peXMM BOCCTAHOBAEHUA YacTOTbl. MOXKeT NPMHMMATb 3HAYEHMUA:

SpeedReg PID. FT

BktouyeHne/oTkAoueHWe cxkaTua E1 noToKa. CxkaTue ocyluecteaseTca 6e3 notepb.
Ecnn cxkaTue BKAOYEHO, TO HEUCMONb3yeMble B KaHasle TakM-CNOTbl HEe NepeaatoTcs;
Compression ,
P Disabled - oTkntoueHo (Mo ymonyaHuio);
Enabled - BkntoyeHo.
B cny4yae BKAOUYEHHOTO CXKaTWA MOXKHO PErYIMPOBaTb MHTEPBAN MEXAY

nepejadYamu NakeTos co Bcemu Talim-cnotamu (KeyFramelnterval). Moxer
KeyFramelnterval NPVWHVWMAaTb 3Ha4eHua oT 0 10 65535 dpeiimos.

Mo yMON4YaHUIO UMEET 3HauyeHune 16 hppeiimos, T.e. NaKeT CO BCEMU TalM-CIOTamMMm
6yaeT oTNPaBAATLCA Yepes Kaxaple 16 ppeimos.
3azeprKKa nepes oTnpaBKon Ayb6aMpoBaHHbIX GPenMOB;
[unana3oH 3Ha4YeHu oT -1 oo 63 dppenmos;
-1 (no ymonuyaHuto) oyb6anpoBaHMe OTKOUYEHO;
DoubleSend
0 - nybnmpoBaHHbIM ¢ppeiim ByaeT oTnpaB/ieH cleayowmnm;
1 - ny6npoBaHHbI ppenm byaeT oTnpasieH Yepes 1 dpeinm;

2 - pybnnpoBaHHbIM dpeim ByaeT oTnpasaeH Yepes 2 ppeiima;

BkAtoyeHne/oTKAOYEHWE Nepe3anpoca NoTepaHHbIX Gpelimos.
LostRequest Enabled - BkntoyeHo (N0 yMOYaHUIO).

Disabled - oTknto4ueHo.

BkAtoyeHne/oTKNI0YEHNE peXnMma NOCTOSHHOW CKOPOCTH.
ConstSpeed P P

Yes - BkntoveHo. Ecauv yctaHoBeHo Yes, TO HEO6XOAMMO BbICTaBUTb CKOPOCTb B
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ConstSpeedValue

Slip

SlipLeft

SlipRight

WANIP

SIPPort

TDMPort

napametpe ConstSpeedValue. (ncnonb3oBaTb He peKOMeHAyeTcA)
No - oTKNYEeHO.

BbicTaBnseT 3HaYeHWe NOCTOAHHOM CKOpPOCTU. Micnonb3lyeTcs, ecin 3HaYeHne
napameTtpa ConstSpeed npnHMmaeT 3HaueHue Yes.

BK/lOYEHNE/OTK/IOUEHNE pPEeXKMMaA OTCAEXKMBAHMA MPOCKaNb3bliBaHMA (T.e. /Mbo
nepenosiHeHMa, AuMbo  onycToweHus  OxuTTep-bydepa) npu  BHellHel
CUHXPOHU3aLUMU.

Disabled - BbIkNt04YeHO (MO yMONYaHUIO);

Enabled - BkntouyeHo.

JleBas rpaHuMLLa B NPOLEHTAxX OT AxKnUTTep-bydepa.
MorKeT NPUHMMATb 3HAYEeHNA B AnanasoHe 10-90%.

Mo ymonyanHuto 75%.

MpaBas rpaHMLUaA B MPOLEHTax OT AXKUTTEP-bydepa.
MokeT NpMHUMATb 3Ha4YeHunA B aManasoHe 110-200%.

Mo ymonyanHuto 125%.

IP - agpec WAN nopta NAT poytepa.

Mo ymonyaHuto 0.0.0.0 - He yCTaHOB/EH.

SIP nopT ycTponcTBa Ha yAaNeHHOM KOHLLE.
Mo ymon4yaHuto 5060.

Ucnonb3yetca npotokon UDP;

UDP nopT Ha yaaneHHOM ycTpouncTee A4 nepeaayun no npotokony UDP/TDMOP.

Mo ymonyaHuto 41000.

3.2.2.2 NyHkT /TDMOP/nopt/state

[aHHbIV NYHKT MeHIO 0TOBparKaeT Tekyllee cocTosiHMe BbibpaHHoro TDMoP nHtepodeiica.

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

| StrStatus Power Down

| SIPStatus Down

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

| Timeout 0

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

| RedirectedIP 0.0.0.0

| RedirectedChannel 0

| CurrentiB 0

| Speed 0

| UsedTimeslots 0
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| FPS 1000

| EthFrameSize 316

| Bandwidth 2468

| MinJB 0

| MaxJB 0

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

StrStatus

SIPStatus

Uptime

LinkStatus
Timeout
RedirectedMAC
RedirectedIP
RedirectedChannel
CurrentiB

Speed
UsedTimeslots

FPS

EthFrameSize

OTtobparkaeT cTatyc nepegaym TDMoP.

OTobparkaeT cTaTyc coegmHeHua no npotokony SIP.
Down - coeguHeHWe He YCTAaHOBEHO;
Waitinglnvite - oxkxnpaHue npurnaweHmns yctaHoBku SIP-coeguHeHus;

WaitingResponce - oXkupaHue oTBeTa Ha NpuUraalleHne yctaHoBKu SIP-
coegmHeHus;

WaitingAck- oxugaHve noaTBePKAEHUSA, YTO OTBET NONYYEH;
ResolvingHost - onpegeneHne MAC'a yaaneHHOM CTOPOHbI;

Too much frames in JB — npeBblLlIEH MaKCMMa/lIbHO BO3MOMHbIN pasmep AKUTTep-
b6ydepa (MakcumanbHoe Konndectso Ethernet ppenmos B jitter-6ydepe,
orpaHMYeHo Ynciom 512, T.e. 4ONKHO BbINOAHATLCA yciosue JBSize/FrameSize <
256);

Connected - coegyHEHWE YCTaHOB/EHO.

Bpems nepenaym NoToKa;

OTobparkaeT COCTOAHME NIMHKA NOPTA;

CKO/IbKO BpeMeHM He bbl1o Gppeimos, Mc

MAC-agpec Kyga 6b111 nepeHanpasaeHbl Gpperimbl
IP-agpec Kyaa 6bliv nepeHanpaBaeHbl Gperimbl

Homep KaHana Kyga 6b11v nepeHanpasaeHbl Gperimbl
TekyLlee 3HaYeHWNe AKnUTTep-bydepa, MK

Tekylee OTKIOHEHWE OT ONOpPHOM YacToTbl (2048Tw), ppb
KosimyecTBo TaliM-CNOTOB, KOTOPbIE B TEKYLLMI MOMEHT U3MEHAITCA
Konunyectso ppenmoB B CEKYHAY

06w pasmep dppenma
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Bandwidth TeKywas WwrpuHa noiockl NPonyckaHusa, Keut/c
MinJB MWHUMaNbHBIN (MFTHOBEHHbIN) pasmep AXntTep-bydepa, MKC
MaxJB MaKcMmanbHbIM (MTHOBEHHbIM) pasmep AxKUTTep-bydepa, MK

3.2.2.3 NyHkT /TDMoP/nopt/statistics

JdaHHbI

NMYHKT MeHto oTobpakaeT cYeTYMKM OWNBOK BbibpaHHoro TDMoP nHTepdeiica.

/TDMoP/0/state
|>..

| Start

| Finish

| Vvalid

| Resend

| Ovf

| Undf

| lgnored

| Interp

| Resync

| SlipAdd

| SlipRem

| Lost

| LostReq

| Restored
| Fatal

| txDiscards
| AvgSpeed
| AvglB

| MinJB

| MaxJB

| Recommened)B

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

LOG:27.08.15 17:16:20 : [console] Change of the user is made to admin

Advanced ESC+h - Help

09.01.00 01:45:27
11.01.00 21:56:04

eNeoNelNelNolNoNolNolololNolNolNolNolNolNolNolNo

5

Start
Finish
Valid

Resend

ovf
Undf

Ignored

Hayano cbopa cTaTUCTUKM.
KoHey, cbopa cTaTUCTUKM.
Konunyecteo 6e30wmnb604HO NnpuHATLIX TDMOP dpenmos.

Konunyecteo ¢ppeiimos, nepesaHHbIX MOBTOPHO MO 3anNpocy YA4aNeHHOro
MYJIbTUMNEKCOPA-KOMMYTATOpPA.

Konmuecteo ¢pelimoB, 0T6pOLLIEHHbIX M3-3a NepenoIHEHNA BXoAHOTO bydepa.
KonnuectBo c60eB, BbI3BaHHbIX HEXBATKOW AaHHbIX B 6ydepe nepegauu.

Konnuecteo oTbpoLieHHbix TDMoP ¢peimos.
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e Konnuectso ppeiimoB, 3aMeHEHHbIX NpU Nepeaaye Ha Npeablaywmnii NnakeT ns-3a
3a4epPXKKM UM NOTepU AaHHbIX B ceTu Ethernet.

Resync Konnuectso nHMUmMaLmii npoLecca nepeaaym, BOSHUKAET NPU PECUHXPOHM3ALUN.

slipAdd KoanyecTBo NpoCKanb3biBaHWA, BOSHUKLLIMX M3-32 MafIOM 3aNOJIHEHHOCTU AXKUTTEp-
6ydepa. Pernctpupyetca B cay4ae, KOrAa UCNOAb3yeTCA BHELIHANA CUHXPOHM3aLMA.

slipRem KonnuectBo NpoCKanb3biBaHWMA, BOSHUKLLMX M3-3a NEPENONHEHUA AxRUTTep-bydepa.
Pernctpupyetca B cnyyae, Korga MCNOAb3YETCA BHELIHAA CUHXPOHU3aLLMA.

Lost Konunuyectso notepsaHHbIXx dppeinmos TDMoP.

LostReq Konnyectso nepesanpocos ¢perimos TDMoP.

Restored KonunyecTtBo BoccTaHOBAEHHbIX Ppperimos TDMoP ¢ nomolybio npoLeaypbl NOBTOPHOM
nepeaayu.

Fatal KonunyectBo annapaTHbIX OLWMOOK.

, KosimuyecTtBo nakeTos, KOTopble bblin OTOpOLLEHbl U He 0bpaboTaHbl U3-3a

txDiscards o
nepenosiHEHMA BbIXOAHOM ovepeam.

AvgSpeed CpenHaa CKOpOCTb.

AvgJB CpegHuin pasmep gxuttep-bydepa, MKc.

MinJB MWHUMaNbHBIN pasmep AXUTTep-bydepa, mc.

MaxJB MaKcuMmanbHbI pasmep AxuTTep-bydepa, mc.

RecommenedJB PexkomeHAyeMbIl pasmep AxKUTTep-bydepa, mc.

3.2.3 MyHkT /Eth

[aHHbIN NYHKT MEHIO CAYKMT ANA NPOCMOTPa TeKyWmx ctaTycoB Ethernet moptos u Bbibopa
Ethernet nopTta 4nAa ero AanbHelwen KOHPUIYpPaLMM U NPOCMOTPA CTaTUCTUKM.

/Eth

|>.. Name
| emac

| SFPO

|

| cpu

Advanced ESC+h - Help

Link Speed Duplex STP ChangeTime Queue
Up Auto Full Forward 01.01.00 00:00:00 0
Up 1G Full Forward 01.01.00 00:36:49 0
Up 1G Full Forward 01.01.00 00:00:00 0

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

HenogkntoueHHble NOPTbl BbIAENAOTCA KpPacHbIM LBeToOM. [iA KOHdUrypaumMm M npocmoTpa
CTaTUCTUKM HEOBXOAMMO BblOPATb HYKHbIM NOPT.

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

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

| config

| state

| statistics

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

3.2.3.2 MNyHKT /Eth/emac/config

B AaHHOM MyHKTE MOXHO 3a[aTb TEKCTOBOE ONUCaHMe A/ nopra emac U MOoCMOTPEeTb mac-
aApec MyNbTUMNIEKCOPa-KOMMYTaTopa.

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

| Description

| PhysAddress 54:A5:4B:9A:36:29

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

Description TeKcToBOE onucaHue Ans NopTa;
PhysAddress dursnyecknit agpec mynbTunaekcopa-kommyTtatopa (MAC-agpec);

3.2.3.3 NyHkT /Eth/emac/state

B naHHOM NyHKTe OTO6pa)KaIOTCFI CTaTyC, CKOpPOCTb nepeaayn n pexXmm aAynaekca nopta emac.

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

| Status Up

| Speed 100M

| Duplex Full

| LastChange 27.08.15 17:03:53

| MTU 1522

| RXUtil 1

| TXUtil 1

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

LOG:27.08.15 17:16:23.913 : [console] Change of the user is made to admin

CraTyc uHTepdeinca.
Status
Up - BKAtOYEH.
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Down - BbIKNHOYEH.

CKopoCTb Nnepeaayun uHTepoeiica.
10M - 10M6wuT/c.

Speed 100M - 100M6uT/C.
1G - 1Iéut/c.

Auto - aBTomaTmyecKkoe onpeaeneHue.

Pexkum obmeHa BbIbpaHHOro MHTepdeica.
Auto - aBToMmaTM4ecKoe onpeaeneHune (no ymoadaHuio).
Duplex Full - nonHoAynAeKCHbIN PeXKMM: 0A4HOBPEMEHHAA nepeaaya U NpUem.
Half - nonyaynneKkcHbIN peXXnm: B 04MH MOMEHT BPEMEHM OCYLLECTBAAETCA B0

nepeaaya, NMMb6o npuem.

LastChange [aTa v Bpemsa nocnegHero UsMeHeHus.

MTU MaKcrMmanbHbI pasmep dpenma
RXULil 3aHATan NPOMNYyCKHas cnocobHOCTb MHTepdeica Ha Npueme, B NPOLEHTax.
TXUtil 3aHATan NponyckHaa cnocobHocTb MHTepdelica Ha Nepeaaye, B MPOLLEHTAX.

3.2.3.4 NyHKT /Eth/emac/statistics
B aHHOM NYHKTE MeHI0 0TOBpaKaloTca cHeTUMKM oWMBOK ANa nopTa emac.
e B CYEeTYUKaX, HaYnHatlouwmneca Ha rx, OTO6pa)KaI-OTCF| 3Ha4YeHnA NPUHUMaeMbIX NaKeTOoB;

e B cyeTuymKax, HauMHatowmeca Ha tx, 0To6pa>+<a+0Tcr-| 3Ha4YeHuA nepegaBaemMbiX NaKETOB;

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

| rxUnicast 22754655
| rxNUnicast 399114

| rxBroadcast 338779

| rxMulticast 60335

| rxPause 0

| rxUndersize 0

| rxOversize 0

|  rxErr 0

| rxFCSErr 0

| rxDiscard 0

| rxFiltered 90

| rxGoodOctets 34936676
| txUnicast 22751295
| txNUnicast 3936

| txBroadcast 84

| txMulticast 3852

| txGoodOctets 1023317

| free 326
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Filter: <Press any letter key to start filtering items>

LOG:28.08.15 13:11:20 : [console] Change of the user is made to admin

rxUnicast

rxNUnicast

rxBroadcast
rxMulticast
rxPause
rxUndersize
rxOversize
rxErr

rxFCSErr

rxDiscard

rxFiltered

rxGoodOctets

txUnicast

txNUnicast

txBroadcast
txMulticast

txGoodOctets

free

Konnyectso NMPUHATbLIX unicast naketos.

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

Konnyectso npuHaTbix broadcast nakeTos.

KonunyectBo npuHaTbIx multicast nakeTos.

KoanyecTBo NpMHATLIX pause NaKkeTos.

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

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

KonnyecTBo NpMHATLIX MAKETOB C AOMNYCTUMOM AnnHOM (64-1522 6aiita) n HeBepHbIM FCS.

KosimuecTBo nakeToB, KOTopble bbi/in OTOpPOLLEHbI U He 06paboTaHbl U3-3a NepenoHeHUS
BXOZHOW oyepeau.

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

KonnuyectBo npuHATLIX 6anT 6e3 olnbOoK.
KonnmuecTBo nepeaaHHbIx unicast nakeTos.

KonnyecTtBo nepefaHHbIX He unicast NakeToBs, TO €CTb KOJIMYECTBO broadcast + multicast
NaKeToB.

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

Konnyectso cBoboaHbIX bydepoB y onepalMoHHON cMCTEMBI 418 NpMemMa U nepesaun
dpenmos

3.2.3.5 MyHKT /Eth/SFP nopt

B AaHHOM MyHKTE MEHI0 MOXKHO MeperTh K KoHOUrypaumm nopra, NMPOCMOTPETb CTaTUCTUKM
COCTOAHMMI, CHETYNKOB OWNBOK, MHOopMmauuto o sfp mogyne.

/Eth/CSFP2
[>..

Advanced ESC+h - Help
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| config

| DDM

| IDProm
| LLDP

| PHY

| QoS

| RSTP

| state

| statistics
| VLAN

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

LOG:28.08.15 13:11:20.397 : [console] Change of the user is made to admin

3.2.3.6 MyHKT /Eth/SFP nopt/DDM

B AaHHOM MYHKTE MeHI0 MOXKHO npocmoTpeTb DDM (Digital Diagnostics Monitoring) - dyHKUmS
UMPpPOBOro KOHTPO/A MapameTpoB npousBoauTenbHoctu SFP moayna. [o3BonsieT oTcneuBaTb B
peasibHOM BpPeMEHW TaKMe napameTpbl KaK: HanmpaXeHue, TeMnepatypy MOAYAA, TOK CMeWeHuMAa W
MOLLHOCTb J/1a3epa, YPOBEHb MPUMHUMAEMOTO CUrHana, CUTHaNbl TPEBOTM U npepynpexaeHua. Huke
noKasaH npumep oTobparkeHua uHopmauuu, Korga B SFP nopT noakntouyeH Sprinter TX (SFP), 6e3
HacTpoeHHol nepegaun TDMoP. Temnepatypa paBHa 0, T.K. Sprinter TX (SFP), He noagep:kusBaet
n3mepeHme TemnepaTypbl. CurHan LoRXPower nHopmmnpyeTr 0 HU3KOM curHane nepegade - TDMoP He
nepepaetcA. CurHan LoTXPower nHPopmmpyeT 0 HU3KOM CUrHane Ha Bxoge mHTepdenca E1 - Ha Bxop
HUYero He NOAaHO.

/Eth/SFPO/DDM Advanced ESC+h - Help
|>..

| Temperature 0

| vCC

| TXBias

| TXPower

| RXPower

| RXLevel

| Alarms LoTXPower,LoRXPower

| Warnings LoTXPower,LoRXPower

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

Temperature Temnepartypa, C;

vcc HanparkeHwue, B;

TXBias TOK HaKauKku nasepa, A;
TXPower MowHocTb nasepa, mBT;
RXPower MouwHoCTb Ha Npueme, MBT;
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RXLevel YpoBeHb NPUHMMAEMOTO CUrHaNa, obm;

CurHanbl TpeBorun:

HiTemp - BbiCOKaA TemnepaTypa;

LoTemp - HU3Kaa TemnepaTypa;

HiVCC - BbICOKOE HanpAXeHUE;

LoVCC - H13Koe HanpAaXeHue;

Alarms HiBias - BbICOKMI TOK CMELLEHNS;

LoBias - HU3KWI TOK CMELLEHMS;

Warnings

HiTXPower - BbICOKasa MOLLHOCTb CUrHaNa Ha nepegaye;
LoTXPower - H/13KaA MOLLHOCTb CUTHANa Ha Nepegade;
HiRXPower - BbICOKaA MOLHOCTb CUTHa/1a Ha NpMeme;

LoRXPower - H/3KaA MOLLHOCTb CUTHa/1a Ha NPUEME;

CurHanbl npegynpexaeHua:

HiTemp - BbiCOKaA TemnepaTypa;

LoTemp - H/3Kaa Temnepartypa;

HiVCC - BbICOKOE HanpAaXKeHue;

LoVCC - H1n3Koe HanpAaXeHue;

HiBias - BbICOKMI TOK CMELLEHUS;

LoBias - HU3KUN TOK CMELLLEHUSA;

HiTXPower - BbiCOKaA MOLLHOCTb CUTHA/a Ha Nepeaade;
LoTXPower - H/13KaAa MOLLHOCTb CUTHaNa Ha Nepejave;
HiRXPower - BbICOKaA MOLLHOCTb CUFHa/1a Ha Npueme;

LoRXPower - H/3KaA MOLLLHOCTb CUIHaa Ha Npueme;

3.2.3.7 NyHkT /Eth/SFP nopt/IDProm

B AaHHOM MyHKTE MeHI0 MOXXHO npocmoTtpeTb IDProm SFP-moayna. Mo3sonaeTt oTcnexmsaTb B

peasbHOM BpemMeHW TaKue

napameTpbl

KaK: TMN yCTPOMCTBa, pPasbem MOAK/AIOYEHUSA, CKOPOCTb

nepegauyuv, 4fiMHa BOJIHbl. Hu)Ke nokasaH npumep oTobpaxkeHua uHbopmaumm, kKoraa B SFP nopt
nogkntodeH SFP-moaynb nponssoactea APAC Opto.

/Eth/SFPO/IDProm
[>..

| Type SFP

| Connector SC

| Encoding _8B10B
| Speed 1300

| Wavelength 1550

| CPLinkLength

| FBLinkLength 10

Advanced ESC+h - Help
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| Vendor APAC Opto

| PartNumber LS48-C3S-TC-N-K5

| Revision 0000

| SerialNumber 8819059090

| Manufactured 11.09.2008

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

Type Tun ycTponcTBa;
Connector Tun BHELWHero pasbema;
Encodin Koz nocnenoBaTenbHORO afiroOpUTMa KoaAnMpoBaHUA; MoKeT NPUHMMATb 3HAYEHUS:
g Unspecified, 8B10B, 4B5B, NRZ, Manchester, Reserver.
Speed CkopocTb nepegayn, Mbps;
Wavelength [JNvHa BONHbI Ha nepegavy, Hm;
CPLinkLength  [JanbHocTb Nnepeaayn meaHoro SFP-moayns, m;
FBLinkLength  [JanbHOCTb Nepegayn ontuydeckoro SFP-moayns, Km;
Vendor Mpounssogutens SFP-moayns;
PartNumber Homep nnatbl SFP-moayns;
Revision Homep pesusmn nnatol SFP-moayna;
SerialNumber CepuiiHbIi Homep SFP-moayns;
Manufactured [ata npoussoacTtsa SFP-moayns;
3.2.3.8 NyHkT /Eth/nopt/PHY
[aHHbIN NYHKT MeHIo NOo3BOAAET KOHOUIYPUPOBATb BbIGpaHHbIN Ethernet nopT Ha pusmnyeckom
YPOBHEe.
/Eth/0/PHY Advanced ESC+h - Help
|>..
| Loopback No
| Speed 100M
| Aneg Enabled
| PWDown No
| RestartAneg No
| Duplex Full
| AnegDone Yes
| Modes 10Half,10Full,100Half,100Full
| PartnerModes 10Half,10Full,100Half,100Full,Pause,AsymPause
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Filter: <Press any letter key to start filtering items>

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

Loopback

Speed

Aneg

PWDown

RestartAneg

Duplex

AnegDone

Modes

PartnerModes

BkntoyeHne/oTKAOYEHWE 3aBOPOTa NpMemMa Ha nepegady.
Yes - BKNOYEH;

No - oTK/loYEH (N0 yMoYaHuIo).

CKopocTb nepeaayn uHTepoeica.
10M - 10M6wuT/c.

100M - 100M6wuT/c.

1G - 1réut/c.

Auto - aBTOMaTUYecKoe onpeaeneHue.

Bk/toueHne/oTKIl0YEHNE aBTO-OMNPEeAeNEHUSA CKOPOCTH.
Enabled - BknoyeH (No ymonyaHuio);

Disabled - oTkntoueH.

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

Yes - nHtepdeiic BblKOYEH.

MNepe3anycK aBTO-ONpeaeneHna CKOPOCTH.
Yes - BKNOYEH;

No - oTK/Il0UEH (OTKNKOYEH).

Pexxnm obmeHa BbibpaHHOro MHTEpdeElica.

Auto - aBToMaTU4YecKoe onpegeneHue (Mo ymonyaHuio).

Full - nonHoaynNNeKCHbIN peXKMM: 0gHOBPEMEHHAA nepegaya U NpUem.

Half - nonyaynneKkcHbl pexxum: B 0ANH MOMEHT BPEMEHW OCYLL,ECTBAAETCA NM60
nepegada, 1Mbo npuem.

NHdopmmpyeT o Tom, 6b1/10 /1M aBTO-ONpeaeeHne CKOPOCTM UHTepdelica NaK oHa bbina
onpeaesieHa No YMOIYaHMIO.

Yes — aBTO-onpeaeneHne CKOpoCTU YCMeLLHO;

No — ckopocTb bblna onpeaeneHa No yMoa4aHuio.
BO3MO3KHbIe pexMMbl TeKyLLEero nHTepdeiica.

Bo3MoKHble perkuMbl MHTepdeica Ha BCTPEYHOM YCTPOMCTBE.

3.2.3.9 NyHkT /Eth/nopt/Qo0S
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/Eth/1/QoS 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:11.01.00 03:11:20 : [console] Change of the user is made to admin

InLimitMGMT

InLimitMode

InRate

InRateDouble

BkatoueHMe/oTK/Io4EHNE OrpaHUYeHmns TpaduKa 419 BXOAALLEro MeHeAKMEHT Tpaduka
(mgmt - BPDU, IGMPSnooping...).

Disabled - BbikNto4eHO (N0 YMOHYaAHUIO).

Enabled - BkntoueHo.

BxoaAawmi TpaduK, KOTOpbIN HEOBXOAMMO OrpaHNMYMBaTD.
All - Becb (No ymonyaHuto).

BMuU -broadcast + multicast + unknown unicast.

BMcast - broadcast + multicast.

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

OrpaHuyeHne NPOoNycKHOM cNocobHOCTM Ana Bcex 4x ouepesnen.

Mo yMmo/4aHUIO: HUKAKOoe 3HaYeHue He 3a4aHo (no ¢akTy aTo - Q0) -orpaHMYeHne
OencTByeT anna Bcex 4x odepeqein.

Q1=2xQ0 - nonoca NPonycKkaHWa gna AaHHOM ovyepeam OrpaHNYMBaETCA ABOMHbLIM
3HayeHnem ana odyepean QO.

Q2=2xQ1 - nonoca NponyckaHWa gna AaHHOM ovyepeam OrpaHNUYMBaETCA ABOMHbLIM
3HavyeHnem gna odepeam Q1.

Q3=2xQ2 - nonoca NponycKkaHus gna AaHHOW o4yepeam OrpaHNYMBAETCA ABOMHbLIM
3HavyeHnem gna odepeaun Q2.

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

Ecnm InRateDouble He 3aaaBaTb HUKAKOro 3HaYyeHUsA (No ymondaHuo odyepeab QO), To
Bce 4 oyepeam 6yayT orpaHuyeHbl IM6uT/C.

Ecnn 3agath InRateDouble paBHbIim:
Q1=2xQ0, To o4epenm GyayT C pa3HbIM NPUOPUTETOM MO NPOMYCKHOM CMOCOBHOCTU.
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OutRate

VianPriMap

DefPri

Q1,Q2, Q3 6yayT obpabaTtbiBaTbCA B ABa pa3a b6bicTpee, yem QO, 06Lian NnponycKkHas
CNocobHOCTb BCEX oYepeaen Tak u ocTaHetca 1 M6ut/c.

Ecnu 3agath InRateDouble paBHbim:

Q1=2xQ0,

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

Ecnn 3apgath InRateDouble paBHbim:

Q1=2xQ0,

Q2=2xQ1,

Q3=2xQ2, 1o o4yepenb Q3 6yaeT B 8 pa3 bbicTpee obpabaTbiBaTheA, Yem QO, Q2 B 4 pasa
6bicTpee, yem QO, a Q1 B 2 pa3a bbicTpee, yem QO.

OrpaHuYeHne nNponyckHoM cnocobHocTn Ha Bbixoae, Kbut/c.

MNepeonpeaenaet NpMOPUTET ANA TETMPOBAHHbIX ppeirmos VLAN ID.
Mo ymonyanuio 01234567.

Mpumep:
YcTtaHoBUM 3HayveHume: 00112233
U3meHuBLIKICA
Mpuopwurer
npuopuTter B
BXOAALLUX
COOTBETCTBUMU C
TEerMpoBaHHbIX
e napameTpom
P VlanPriMap
0 0
1 0
2 1
3 1
4 2
5 2
6 3
7 3
Ewe npumep:

YcraHoBUM 3HauveHue: 76543210.
Mpuweawnin peitm ¢ npuopuTeTom 3, Ha Bbixoze byaeT meTb npuopuTeT 4.

MpuopwuteT npu TernposaHuM o¢perimoB meTkon VLAN (802.1q) B cOOTBETCTBMM CO
cTaHgapTom 802.1p.

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

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

EE2 - Excellent Effort.

CA3 -Critical Applications.
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VI4 - Video, <100ms lantecy and jitter.

VOS5 - Voice, <10ms lantecy and jitter.

IC6 - Internetwork Control.

NC7 - Network Control (camblit BbICOKWIA NPUOPUTET).

Mo ymonyaHuto: BKO (cambliii HU3Kuii npuopumem).

Cnocob ycTaHoBNEHMA NPUOPUTETOB - MOXKET BbITb 0AHUM U3: tag, ip, tagip, iptag, no;
onpeaensaeT NOPAAOK onpeaeseHus NnpuopuTeTa 4na BXoAALWMX ppeirnmos.

no - npuopuTeT onpepenaetcs, ucxoga us DefPri.

tag — AnAa HeTerMpoBaHHbIX GppelimoB, NPMOPUTET onpeaensaeTca, ucxoga us DefPri; ana
TErMpoBaHHbIX GPeNMOoB, NPUOPUTET ONpPeaeNAeTCca, UCXOAa U3 NPaBUA onpeaesieHuns
npuopuTeTa ANA TETMPOBaAHHbIX GpernmoB (No yMoaYaHUIo).

ip - ecnv npuwen ¢peiim c 3aronoBkom IP, To npuopuTeT onpeaenaeTca, ucxoan us
npuopuTeTta ppeinma, yctaHoBIEHHOTO B nosie ToS; ecnn npuwen ¢ppenim bes IP
3aro/10BKa, TO 3a4aeTca NPUOPUTET Mo yMon4YaHuto: DefPri.

tagip - ecnv npulLen HeTerMpoBaHHbIN Gppenm, To NPUOPUTET oNpeaenseTcs, Mcxodsa U3
npuopuTeTa ppenma, ycTaHOBJIEHHOTO, Hanpumep, ToS; ecin NpuLLIen TErMpoBaHHbIN
dpelim, NpruopuTeT onpeaenserca, UCXoaa 13 NpaBua onpeaeneHna npuopuTeTa ans
TerMpoBaHHbIX GPeliMoB.

iptag - ecnv npywen HeTerMpoBaHHbI Gpeiim, To NPUOPUTET ONpPesensaeTca, MCXoaA U3
npuoputeTta ppeima, ycTaHOBEHHOro, Hanpumep, ToS; ecnu NpuULEeN TerMpPoBaHHbIN
dpelim, NpuopuTeT onpeaenseTcs, us npuoputeta ppeima, yCTaHOBEHHOTO,
Hanpumep, B nose ToS ana ¢peima c 3aronoskom IP nnm gna peiima 6es 3aronoeka IP
13 Npasua onpeaeneHna NpUopuTeTa aNa TerMpPoBaHHbIX GPeriMmoB.

Priority
Paccmompum nodpobHee tagip:

Ecnu yctaHoBneHo tagip v npuwen IP dpeiim, To ans ovepeamn NnpuopuTeT onpeaensercs,
ncxoaA n3 npuoputeTa ¢peiima, yctaHoBNEHHOro, Hanpumep, ToS;

Ecnu yctaHoBneHo tagip v npuwen TerMpoBaHHbI Gpeinm, To 4na ovepean npuopuTet
onpepenseTca, ucxoaa ul nonsa Priority, 3apaHHomy B 3aronoske 802.1Q.

Ecnu yctaHoBneHo tagip v npuwen TernpoBaHHbIN IP ¢dpeiim, To gns ouepegmn npuoputeT
onpepenseTca, ucxoaa us nonsa Priority, 3apaHHomy B 3aronoske 802.1Q.

CBogHasa Tabanua No UCTOYHMKAM NPUOPUTETA AJ18 PA3HbIX BXOAALLUX NAKETOB:

¢|:;reM|7|nma 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
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rae,
DefPri - 3HaueHune napametpa DefPri B nyHKkTe meHio "3.2.3.9 /Eth/nopt/QoS"

ToS - 3HayeHue nona ToS, onpegenstowero TMn obcayKMBaHUA U3 3arosoBKa IP-nakerta,
obpaboTtaHHoe npasunamu IPPri n3 nyHkta meHio “3.2.10 /EthGlobal”

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

VLAN - npvopuTteT onpeaensietca, obpauwasch K VLAN ID Priority.

Ecnv PriOverride 3apaaH, kak VLAN v B nyHKTe “3.2.6.1 /VLAN/VLANID” napametpy
PriOverride 3apaHo 3HauyeHne Enabled, To npnopuTteT onpegenserca, ucxoas us Priority,
3agaHHOMYy aaHHomy VLAN ID.

SAMac - npnopuTeT onpeaenseTca, obpauwanck K Source MAC-address Priority.

PriOverride Ecnu PriOverride 3apaH, Kak SAMac v B Tabaunue ATU ecTb cTaTUYECKana 3anmch C AaHHbIM
MAC-agpecom, TO MpuopuUTeT onpeaenaeTca, ucxoaa us Priority, yctaHoBneHHOMY
naHHomy MAC-agpecy.

DAMac - npuoputeT onpegenaetcs, obpawance K Destination MAC-address Priority.

Ecnu PriOverride 3apaH, kak DAMac v B Tabaunue ATU ecTb cTaTU4eckas 3anmch C
baHHbIM MAC-agpecom, TO NPUOPUTET onpeaenseTca, ucxoaa us Priority,
ycTaHoBAeHHOMY AaHHOMy MAC-aapecy.

3.2.3.10 MyukT /Eth/nopT/LLDP

[aHHbIM NYHKT NO3BONSET HAcTPOWUTbL MNapamepbl NpoTokona LLDP ans otaenbHoro nopra.
MoapobHOe onncaHne NapameTpPoB, MOXKHO NOCMOTPETb B NyHKTe “3.2.4.3 /System/LLDP/Interfaces/nopt”.

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

| Admin txAndRx

| TLVs All

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

LOG:27.08.15 14:11:20 : [console] Change of the user is made to admin

3.2.3.11 MyukT /Eth/nopTt/RSTP

[aHHbIA NYHKT NO3BOJIAET HACTPOWUTb MNapamepbl npoTokona LLDP gna otaenbHoro nopra.
MoapobHoe onucaHne NapameTpoBs, MOXHO NOCMOTPETb B NyHKTe “3.2.4.5 /System/RSTP/Interfaces/nopt”.

/Eth/O/RSTP Advanced ESC+h - Help
[>..

| Priority 128

| Edge Yes

| AdminCost 0

| P2P Auto

| RootGuard No

| --Status--

| PathCost 200000

| Role Designated
| State Forwarding
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| Partner Rapid

| rxBPDU 1142

| rxConfig 0

| rxTCN 0

| Uptime 0 days, 2 hours, 50 min, 15 sec
| PortiD 8001

| BridgelD 8000-54a54b681130

| RootID 8000-54a54b681130

| DesignatedCost 0

| DesignatedPort 8001

Filter: <Press any letter key to start filtering items>
LOG:27.08.15 14:11:20 : [console] Change of the user is made to admin

3.2.3.12 NyukT /Eth/nopt/config

[aHHbIM NYHKT MEHI0 N03BOSET KOHOUTYPMPOBaTb BbiOpaHHbI MHTepdeinc Ethernet.

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

| Description

| Speed Auto

| Duplex Auto

| Link Auto

| FlowControl Auto

| Reservation No

| Learning Enabled

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

Description CMBO/IbHOE OnuMcaHue.

CkopocTb nepegaym nHTepdeica.
10M - 10M6wuT/c.

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

Auto - aBTomaTM4ecKoe onpeaeneHune (no ymoadaHuio).

Perknum obmeHa BbIbpaHHOro MHTepdeica.
Auto - aBTomaTMyecKoe onpeaeneHune (no ymoadaHuio).
Duplex Full - nonHOAYNNEKCHBIN PEXMM: OAHOBPEMEHHAA Nepeaaya u npuem.
Half - nonyaynnekcHbi peXnum: B 0OgUH MOMEHT BpPeMeHM ocyLliecTBaseTca anbo

nepegada, 1Mb6o npuem.

Link CoctosaHMe noprTa.
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FlowControl

Reservation

Learning

3.2.3.13

Up — BKAOUMTb NOPT.

Down — BbIK/OYUTb NOPT.

Auto - aBTomaTM4ecKoe onpeaeneHune (No yMmoa4aHuio).

®PyHKLUMA KOHTPOAA NMOTOKA. EcAn yCcTpoiCTBO He ycneBaeT NPUHUMATL NepeaaHHble

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

Enabled - BkntoyeH;
Disabled - Bbiknto4YeH (Mo yMon4YaHUIo);

Auto - BK/lOYaeTCA, eC/IN YAaNeHHasA CTOPOHA Noaaepskusaet Pause-dpeinmbl.

Twun pe3epsnpoBaHUA.

No — HeT pe3epBMPOBaAHUA (MO YMONYAHUIO);

RSTP — pe3epBupoBaHuMe No npotokoay RSTP.

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

Enabled - BkntoYeHO (Mo yMOIYaHUI0);

Disabled - oTknto4eHo.

MyuHkT /Eth/noprt/state

B [aHHOM NYHKTE MeHI0 MOXHO MPOCMOTPETb CTaTyC, CKOPOCTb Nepeayun, pexmm gynneKkca u
BpemAa nocnegHero NsmeHeHuA.

/Eth/1/state
|>..

| Status

| Speed

| Duplex

| FlowControl
| LastChange
| MTU

| QlLen

| RXUtil

| TXUtil

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

Advanced ESC+h - Help

Up

1G

Full

Disabled

03.01.00 22:47:11
1522

0

1

1

CraTyc uHTepdemnca.

Up - BKAKOYEH.

Status

Down - BbIK/HOYEH.

Auto - aBToMaTHuyecKoe onpeaesieHne (Mo yMoa4aHuio).
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Speed

Duplex

FlowControl

LastChange

MTU

Qlen

RXULil

TXUtil

CKopocTb nepeaaun nHTepdeinca.
10M - 10M6wuTt/c.

100M - 100M6wuT/c.

1G - 1Iéut/c.

Auto - aBTomaTM4ecKoe onpeaeneHune (No ymonyaHuio).

Perknm obmeHa BbIbpaHHOro MHTepdeinca.

Auto - aBTOMaTU4YecKoe onpeaeneHue (Mo ymoadaHuio).

Full - nonHooynAEKCHbIM peXknm: 04HOBpEMEHHAs Nnepeaaya n Nnpuem.

Half - nonynynneKcHbI pexum: B 0AMH MOMEHT BPEMEHW OCYLLECTBAAETCA MO0

nepeaaya, 1M60 Npuem.

®YHKLUMA KOHTPOA NoToKa. Ecm ycTpoicTBO He ycneBaeT NPUMHMMaTh nepegaHHble emy
dpelrimbl BCTPEYHbBIM YCTPOMCTBOM, TO OHO NocbliaeT Pause-¢pelim, 4ToObl NPUOCTAHOBUTD
nepegauy.

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

Auto - BK/tOYaeTCA, ecnv yaaneHHaa CTopoHa nogaepkunsaeT Pause-dppeiimol.
[aTa 1 Bpema nocnefHero U3sMeHeHus.

MaKcumanbHbIM pasmep ppenma

[nvHa odepeam Ha oTnpaBKy, B 610Kax AaHHbIX

3aHATanA NPonycKkHas cnocobHOCTb NHTepdeiica Ha NpMeme, B MPOLEHTAX.

3aHATaA NponycKHasa cnocobHoCTb MHTepdelica Ha Nepeaaye, B NPOLEHTaX.

3.2.3.14 MyukT /Eth/nopt/statistics

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

e B cyeTuMKax, HauMHaloLlLMeca Ha rx, 0TOBPaXKaKTCA 3HAYEHNA NPUHMUMAEMbIX NMaKeTOB;
e B cyeTuMKax, HauMHalolmMeca Ha tx, oTobpParkaloTcA 3HaYeHUA NepeaaBaeMbIX NaKeTos;
/Eth/1/statistics Advanced ESC+h - Help
[>.. | txFCSErr 0
| rxUnicast 247987 | txFiltered 0
| rxBroadcast 0 | txGoodOctets 117748156
| rxMulticast 1 | txCollisions 0
| rxPause 0 | txDeferred 0
| rxUndersize 0 | txSingle 0
| rxOversize 0 | txMultiple 0
| rxErr 0 | txExcessive 0
| rxFCSErr 0 | txLate 0
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| rxDiscard 0 | h640ct 0
| rxFiltered 0 | he5_127 1445
| rxGoodOctets 117334071 | h128_255 115
| rxBadOctets 0 | h256_511 419054
| rxFragments 0 | h512_1023 25
| rxJabber 0 | h1024_max 76350
| txUnicast 247980
| txBroadcast 1005
| txMulticast 405
| txPause 0
Filter: <Press any letter key to start filtering items>
LOG:28.08.15 10:17:10.882 : [console] Change of the user is made to admin

rxUnicast
rxBroadcast
rxMulticast
rxPause

rxUndersize

rxOversize

rxErr
rxFCSErr
rxDiscard
rxFiltered
rxGoodOctets
rxBadOctets

rxFragments

rxJabber

txUnicast
txBroadcast

txMulticast

KonmyecTtBo NpuHATLIX unicast NakeTos.

Konnyectso npuHaTbix broadcast nakeTos.

KonunyectBo npuHaTbIx multicast nakeTos.

KonmyecTtBo NpMHATLIX pause NaKeToB.

Konnuyecteo nakeToB ¢ A/IMHON MeHblle 64 6aiT 1 BepHbiM FCS.

KonnuyectBo nakeToB ¢ AnMHOW bosblue makcumanbHon (MTU 6aiT) u BepHbim FCS.
3HayeHne MTU 3agaetca B meHto “3.2.10 /EthGlobal/MTU”
KonnuecTBo oWMBOK Ha npueme.

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

KonnyecTBo nakeTos, KOTopble 6blinM 0TOpOLLEHbI U He 06paboTaHbl U3-3a NepenoaHEHUA
BXOOHOM ovepeun.

KonnuyectBo NpuHATLIX NaKeToB, KOTopble bbian oTbpoLlleHbl U3-3a HeBepHoro VLAN ID
unu orpaHnyeHna MAC-agpecos Ha nopry.

KonnyectBo npuHATbIX 6anT 6e3 oLwnbOoK.
KonnyectBo NpuHATLIX 6AWT C OLIMOKaMM.

KonnyectBo NpmMHATLIX NAKETOB C AJIMHON MeHbLue 64 6aliT n HeBepHbIM FCS.

KonnyecTBo NpUHATLIX MaKeTOB C A/IMHOM 60/blle MakcumanbHon (MTU 6aiiT) u
HeBepHbIm FCS.
3HaueHne MTU 3agaetca B meHto “3.2.10 /EthGlobal/MTU”

Konnyectso nepegaHHbIX unicast naketos.
Konnyectso nepegaHHbIX broadcast nakeTos.

KonnuectBo nepeaaHHbix multicast nakeTos.
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txPause

txFCSErr

txFiltered
txGoodOctets

txCollisions

txDeferred

txSingle

txMultiple

txExcessive
txLate
h640ct
h65_127
h128 255
h256_511
h512_1023

h1024_max

Koanyectso nepegaHHbIX pause NakeToBs.

KonnyectBo nepegaHHbIX NAKeTOB € AONYCTUMOWN ANNHOM (64 - MTU 6aiiT) n HeBEPHbIM

FCS.
3HauyeHne MTU 3agaetca B meHto “3.2.10 /EthGlobal/MTU”

KonnyecTBo nakeToB, OTOPOLLIEHHbIX Ha Nepegaye 1U3-3a BbIXOAHbIX MPaBuUA
Konunyectso 6aiT 6e3 ownMbOK.
Konnuectso Konnnsunin Ha nepeaadve.

KoanyecTBo nepesaHHbIX MakeToB, KOTopble Bblan 3aAepHaHbl U3-3a 3aHATOCTH
nepeaaroLLen cpeabl BO BPEMS NMepBO NOMbITKA.

KonnyectBo ycnewHo nepefaHHbIX MAaKeToB, BO BPpeMsA nepenadmn KOTOpbIX BO3HUK/A
TOJIbKO O4Ha KON/U3UA.

KonnyecTBo ycnewHo nepegaHHbIX MakeToB, BO BPEMSA Nepeaaym KOTOpbIX BO3HMK/IO
60/bllie OAHOM KONMN3UN.

KonunyectBo He nepeaaHHbIX MAaKeTOB M3-3a TOFO, YTO BO3HMKAO 16 KONAM3UIA NOAPAL.

KosnuectBo pas, Korga konnmsus bbina obHapy»KeHa nocse nepegadm 512 n 6onee 6ur.

KonnyectBo nepesaHHbIX U NPUHATbIX GperimoB ¢ AnMHOM B 64 BaliTa.
Konnuyectso nepegaHHbIX U NPUHATLIX GPENMOB € ANMHOM OT 65 Ao 127 6aiiT.
KonnuectBo nepegaHHbIX U NPUHATLIX GPeNMOB ¢ AnMHOM OT 128 ao 255 6ainT.
Konunuectso nepegaHHbIX U NPUHATbLIX GpeimoB ¢ AnnHOM oT 256 ao 511 6aunr.
Konnuectso nepegaHHbIX U NPUHATbLIX GpelimoB ¢ ganHol ot 512 o 1023 6aur.

Konunuectso nepegaHHbIX U NPUHATLIX GpelimoB ¢ gnrHol oT 1024 6ainT.

3.2.3.15 MyukT /Eth/nopt/VLAN

/Eth/1/VLAN
|>..

| DefVLAN

| DefVLANPri
| Tagged

| Untagged

| Member

| Auto

| Role

| QinQTag

I

I

ForceVLANId

Advanced ESC+h - Help

32
BKO
10

1,32
trunk
8100
No

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

LOG:28.08.15 10:17:10.882 : [console] Change of the user is made to admin

DefVLAN

DefVLANPri

Tagged

Untagged

Member

Auto

Role

VLAN Ha3sHauyaemblt ppelimam no ymoa4aHuto

MpuopuTeT HasHavyaeMbli ppelrimam Mo YMONYAHWUIO B COOTBETCTBUM CO
cTaHgapTom 802.1p. Moa npuopuTeT BbiaenseTca 3-x butosoe none PCP (Priority
code point) B 3aronoske IEEE 802.1q. CoBnaaaeT ¢ Eth/nopt/QoS/DefPri

BKO - Background (camblit HU3KWIA NPUOPUTET).

BE1 - Best Effort.

EE2 - Excellent Effort.

CA3 -Critical Applications.

VI4 - Video, <100ms lantecy and jitter.

VOS5 - Voice, <10ms lantecy and jitter.

IC6 - Internetwork Control.

NC7 - Network Control (camblii BbICOKUIA MPUOPUTET).

Mo ymonyaHuto: BKO (cameiii HU3Kuii npuopumem).

CnuncoK BAaHOB, KOTOpble ByAyT BbIXOAMTb U3 NOPTA TEFTUPOBAHHbIMMU.

Ecnn nopt B pexkmume trunk, To Bxoasuwme ¢peiimbl 40/IKHbI UMETb METKY U3 3TOrO
Cnu1cKa

Cnu1coK BNaHOB, KOTOpble 6yp,yT BbIXOAUTb U3 NMOPTa 6es Tera

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

Cnuncok aBTomaTmyeckun gobasneHHbIx VLAN'OB onepaLMoHHOM CUCTEMOM, OHU
byayT paboTaTb B pexnume COOTBETCTBYHOLLEM NapameTpy "Role":

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

access - Untagged

Hanpumep, naeHtndukatop VLAN, ykasaHHbIV B napametpe DefVlan, byaet
MPUCYTCTBOBATb B 3TOM CMMUCKE.

Pexxum paboTbl nopTa.

multi - wuHTepdeic nponyckaeT Bce Kagpbl; PeXyMm No  yMOJYaHuIO,
NCMOJ/Ib3YEMbIN, €CNIN ABHO HE yKas3aH APYroi pexkum. MosnTUKa MCno/b30BaHuA
WHTepdencoB  onpeaensetcd  BHEWHMM  0bopyAOBaHMEM,  Hamnpumep,

MaplpyTn3atopamm  3-T0  YPOBHsA,  CBA3bIBAIOWMMU  MYJIbTUMIEKCOPbI-
KOMMYTaTOpbI;
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access - nHTepdeinc NPMHUMaeT TO/IbKO He TerMpoBaHHble Kagpbl U TErMPYeT UX
meTkoi DefVLAN/DefVLANPri.
3TOT PEXUM NCNOb3YETCA ANA Nepeaayn Nosib30BaTeNbCKUX AaHHbIX.

trunk - vHTepdeiic NponyckaeT TONbKO TerMpoBaHHbIE Kaapbl M3 crnucka Tagged.
3TOT peXXkum MCnonb3yeTcsa ANA CBA3M C APYTMM MYJIbTUMNIEKCOPOM-KOMMYTaTOPOM
HenocpeacTBEHHO;

QinQCustomer - KNMEHTCKMI NOpPT, Gperimbl Ha BXoAe BCerga TErmMpytoTca BTOPbIM
Terom (ecnu 6e3 Tera, To nepsbiM); 802.1Q OTKAIOYEH.

QinQProvider - nopT, Ha BXo4e KOTOPOro MPUHUMAIOTCA TO/IbKO $penmbl C
ProviderTag, KOTOpble KOMMYTUPYIOTCA B COOTBETCTBUM C Tabaumuel vian’os.

Mo ymonyaHuio — multi.

3aronosok 802.1Q ana ¢peiimos B pexkume QinQ.

QinQTag
Mo ymonyaHuto 8100.
PexKum npuHyantenbHom 3ameHbl meTkn VLAN(802.1q) Ha Bxoaawmx dpeinmax, Ha
DefVLAN.
ForceVLANId
No - BbIKNOYEH (MO YMONYaHUIO).
Yes - BkntoyeH.
RemoveVLANS Cnucok VLAN'oB KoTopble Hago UCKAUNTb U3 cnuckos Tagged/Untagged/Member

(kpome Auto).

3.2.3.16 MyukT /Eth/nopt/PIRL
OTOT NYHKT NPUCYTCTBYET HE Ha BCEX anMnapaTHbIX BEPCUAX MYJbTUNIEKCOPOB-KOMMYTAaTOPOB.
PIRL - Port Ingress Rate Limiting - orpaHMyeHne NponycKHOM cnocobHOCTU NOPTA ANA BXOAALWENO

TpaduKa. JaHHbIA NYHKT MEHIO CAYKMUT A1 NPOCMOTPA TEKYLLMX NPABMA OrPaHUYeHns BxogaLero Tpadumka
AnA BbibpaHHoro Ethernet nHTepdeiica n Boibopa Npasuaa Ansa ero KOHGUrypUpoBaHUA.

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

| O No 0 Low0,Mid1,Norm2,High3

| 1 No 0 Low0,Mid1,Norm2,High3

| 2 No 0 Low0,Mid1,Norm2,High3

| 3 No 0 Low0,Mid1,Norm2,High3

| 4 No 0 Low0,Mid1,Norm2,High3

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

3.2.3.17 MyHkT /Eth/nopT/PIRL/HOMep npaBuna
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[aHHbIA NYHKT MEHIO CAYKWUT O KOHPUIYPUPOBaHUS MNpaBuia OrpaHUYEHUs BXOAALLETO

TpaduKa.

/Eth/1/PIRL/0 Advanced ESC+h - Help
|>..

| Rule 0

| Enabled No

| Rate 0

| Type

| Class Low0,Mid1,Norm2,High3

| Counting L2

| FactRate 0

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

Rule Homep Tekywero npasuaa. Bcero goctynHo 5 npasun (0-4).

Bk/toueHne/oTKA0YEHNE TEKYLLEro NpaBua.
Enabled No - BbIKNOYEHO (N0 YMONYaHUIO);

Yes - BKAtoyeHo.
Rate OrpaHWYeHne CKoPOoCTU A0 YKa3aHHOTo 3HaYeHus, B Kbut/c.

Tun TpadumKa, NnonagatoLwero Nog orpaHUYeHue.
UnkUcast - HensBecTHbIN unicast Tpaduk
UnkMcast - HensBecTHbI multicast Tpaduk
Bcast - broadcast Tpadpuk
Mcast - multicast Tpadumk
Ucast - unicast Tpadumk

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

MpuopuTeT TpaduKa, KOTOPbIN HEOBXOANMMO OrpaHNYMBATD.
LowO - npuopwurtert 0;

Class Mid1 - npyoputer 1;
Norm2 - npuopurert 2;

High3 - npuopwurter 3;
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OrWithType - yuntnBaTh €Lie 1 TMn TpaduKa.

Mo ymonyaHuio: Low0,Mid1,Norm2,High3.

Cnocob pacyeTa orpaHUYEHNA CKOPOCTY.
frames - nepecuet B ppeinmsl,

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

Countin o
— (126ai7)]
L2 - Bcero 6aiiT Ha ypoBHe 2 mogenn OSI (Frame DA..CRC32) (no ymonyaHuio)
L3 - Bcero 6aiiT Ha ypoBHe 3 mogenn OSI (Frame DA..CRC32)-18-4(ecnv TerMpoBaHHbIi).
FactRate OrpaHuYeHHas ckopocTb nocse nepecyeta (Counting).

O6uwasn cyTb TaKoBa:

Ectb N npaBun, Kaxxgoe U3 KOTopbIX - OrPaHUYeHNe CKOPOCTK.
Bce ¢pelimbl, KoTopble yAOBAETBOPAIOT 3TOMY nNpasuay (Mo Tuny wAM npuopuTteTty), MNonajaitoT B
orpaHuynTens, U 1Mbo nponycKkakTca, MMbo oTbpackiBaloTcs (eCAn orpaHUYeHne ncyepnaHo).

Mpumep:

MycTb y HAc ecTb 2 NpaBwWaa Ha NOPTY:
1. TCPData unu 31 npuoputet. 10MBit/s
2. UDP nau 21 npuoputet. 40MBit/s

Becb Tpaduk, KOTopbI NonagaeT nog npasuao npuoputet 3 nau TCP gaHHble byaeTt orpaHuyeH 10M6éuTt/c.
Becb Tpaduk, KOTopbI NonagaeT nog npasuao npuoputet 2 nam UDP aaHHble 6yaeT orpaHnyeH 40Méut/c.
3.2.4 MNyHKT /System

[aHHbIN NYHKT MEHI0 N03BOJIAET BblbpaTh ANA NMPOCMOTPa U KOHOUIYPUPOBAHUA CUCTEMHbIE
napameTpbl U NPOTOKOJIbI.

/System Advanced ESC+h - Help
|>..

| EthMirror

| global

| HTTP
| LLDP
| RSTP
| SNMP
| syslog
| telnet
| time

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

LOG:28.08.15 11:25:42.248 : [console] Change of the user is made to admin

3.2.4.1 NyHKT /System/LLDP/Entries
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B [aHHOM nNyHKTe MeH oTobpaykaetca Tabnuua ¢ napameTpamu COCeAHUX YCTPOWCTB,
nony4yeHHbIMK yepes LLDP. N3 Tabanupbl MOXKHO yBUAETb Kakoe ycTponctso (ero IP 1 MAC agpeca) 1 Kakum
MMEHHO NOPTOM MOAK/IOYEHO K TEKYLLLEMY YCTPOMCTBY.

/System/LLDP/Entries/ Advanced ESC+h - Help
[>.. Chassis Rport ManAddr

| 11 54-a5-4b-8d-45-37 0 192.168.0.238

| 2 SFPO 5a-00-3b-00-19-0f 3 192.168.0.255

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

LOG:28.08.15 11:11:20.248 : [console] Change of the user is made to admin

3.2.4.2 NyHKT /System/LLDP/Entries/nopt

[aHHbIV NYHKT NO3BOASAET NPOCMOTPETb NapameTpbl LLDP 3anucu.

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

| Port SFPO

| Active true

| ChassisID 5a-00-3b-00-19-9f

| RemotePortID 0

| SysName Sprinter TX(LPOS)

| SysDesc LPOS 1.0.9.4SR26 (24.07.2015) [1402MS ,10451D][621.100 rev 0]: Eth.2 E1.1
| ManAddr 192.168.0.225

| RecvTime 15.04.14 06:53:00

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

LOG:28.08.15 11:11:20.249 : [console] Change of the user is made to admin

Port TeKyLwui nopr.

Active AKTUBHOCTb.

ChassisID MAC-agpec NoAKNOYEHHOTO K AaHHOMY MOPTY YCTPOMCTBA.
RemotePortID MopT ycTponcTBa, KOTOPLIM OHO NOAKAOYEHO K AaHHOMY NOPTY.
SysName CrcTteMHOE MMA BCTPEYHOTO YCTPOMCTBA.

SysDesc OnucaHne BCTPEYHOTO YCTPOMCTBA.

ManAddr IP agpec BCTpeyHOro ycTpoimcTaa.

RecvTime Bpema npnema LLDP coobuieHuii.

3.2.4.3 NyHKT /System/LLDP/Interfaces/nopt

[aHHbIV NYHKT No3BonseT HacTpouTb LLDP napameTpbl 414 OTAE/1bHOro nopra.

/System/LLDP/Interfaces/0 Advanced ESC+h - Help
[>..
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min txAn X
| Admi AndR
| TLVs All

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

LOG:28.08.15 11:11:20.020 : [console] Change of the user is made to admin

Pexxvnm paboTbl npoToKona.
tx - nepegasatb LLDP nHdopmauymto.

Admin rx - npyuHumatb LLDP nHdopmaumio.
txAndRx - nepepgasaTb M NpUHUMaTbL LLDP nHpopmaumto (Mo ymoyaHuio).
Disabled - BbikntoueH.
TLV (oT type-length-value) — 6uHapHaa KOHCTPYKLMA U3 TpeX nonen (Tun, oanHa,
3HayeHwue), rae nepsble ABa UMELOT GUKCUPOBAHHBIN pa3mep M 3a4at0T pasmep

NS TPETLEr0, YTO MO3BOJIAET JIETKO KOAMPOBAThL/AEKOAMPOBATb /1t06BYI0
nocnef0BaTe/IbHOCTb AAHHbIX MOJie-3HaYeHMe.

All - Bcs LLDP nHdopmauma (no ymonyaHuio).

TLVs
portDesrc - onvcaHve nopra.
sysName - nma ycTpoincTea.
sysDesc - onncaHue ycTpoicTBa.
sysCap - BO3MOKHOCTM YCTPOMCTBA.
3.2.4.4 NyHKT /System/LLDP/config
JaHHbI NYHKT NO3BOMIAET HAaCTPaMBaTb NapameTpbl NpoTokona LLDP.
/System/LLDP/config Advanced ESC+h - Help
|>..
| Enabled Yes
| TXInterval 30
| TXHoldMultiplier 4

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

BkntoueHne npoTtokona LLDP npoussogutca gns BCero ycTPOMCTBA, @ He A/1A KarKAoro nopta
OTAE/IbHO, MO YMONYAHMUIO OH BK/KOYEH.
Bk/toueHne/oTkoueHne npoTokoa LLDP.
Enabled Yes - BK/loYEH (N0 yMON4YaHWUIO);

No - OTKNIHOYEH.
YactoTa otnpasKku LLDP-coobLeHunii coceaam.

TXinterval
MoKeT npuHMMaTb 3HaYeHna ot 5 go 500 cek.
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Mo ymonyaHwuto: 30 cek.
MHoXuUTenb, Ha KOTopbI yMHOXKaeTca TXInterval pns nonyyeHusa TTL.
TTL - Bpema B TeueHUe KOTOpOro coceq, byaeT xpaHuTb MHGopmaumto o6
yCTpolicTBe.
TXHoldMultiplier

[dwvana3oH 3HaveHun ot 2 o 10.

Mo ymon4yaHuio 3Ha4yeHune 4, CooTBETCTBEHHO, COCeAHMNE YCTPOICTBA byayT

XPaHUTb MHOPMaLMIO B TedyeHue 120 cek.

3.2.4.5 MyHKT /System/RSTP/Interfaces/nopt

B OaHHOM BKNagKe MEHIO MOMKHO HacTpamBaTb napameTtpbl RSTP ana sbibpaHHoro Ethernet

nopTa.
/System/RSTP/Interfaces/0 Advanced ESC+h - Help
|>..
| Priority 128
| Edge Yes
| AdminCost 0
| P2P Auto
| RootGuard No
| --Status--
| PathCost 200000
| Role Designated
| State Forwarding
| Partner Rapid
| rxBPDU 1142
| rxConfig 0
| rxTCN 0
| Uptime 0 days, 2 hours, 50 min, 15 sec
| PortID 8001
| BridgelD 8000-54a54b681130
| RootID 8000-54a54b681130
| DesignatedCost 0
| DesignatedPort 8001
Filter: <Press any letter key to start filtering items>
LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

3TOT NapameTp NO3BO/IAET 3a4aTb MPUOPUTET NopTa. M3meHAA 3HayeHwue, Bbl
M3MeHseTe WaHC 3Toro nopta ctatb Root Port - kKopHeBbIMm NnopTom. MeHbLLee

Priority 3HauYeHMe yBeMYMBaeT LWaHC.

Edge

Mo ymonyaHutio - 128. lnanasoH 3Ha4veHuin: ot 0 go 240.

Bk/oueHne/BbiKkAOYEHME peXkMMa edge port — KpaliHUI MOPT; eC/K BKIKOYEH, TO
nepeBoANTCA B PEXUM Nepeaayn Npu NoAKAIUYEHNN BHELLHEN ceTu, 6e3
3a4€ePKKM.
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AdminCost

P2P

RootGuard

PathCost

Role

State

Yes - BKAoYeH (N0 yMmo4aHuIo).

No - BbIKAtOYeH.

3a4aeT CTOMMOCTb COeAMHEHUS, Y4EM MEHbLUE CTOMMOCTb COeAMHEHUA — TEM BbILLE
NPUOPUTET NOPTA, 3HAYEHWNE MO YMOSYAHUIO 3aBUCUT OT CKOPOCTU COEANHEHUA:
10M6uT/c: Cost=2 000 000

100M6uT/c: Cost=200 000

1réut/c: Cost=20 000

MoaToMy AaHHbIN MapameTp No ymonadaHuto - 0.

BkatoueHne/BbIkoYeHNE CoeAMHEHNA TUMNA TOYKa-TOUKA.
Yes - BblK/ItOYEH.
NoO - BbIK/IHOYEH.

Auto - aBTOMaTnyeckoe onpeaeneHue (no ymonyaHuio).

BkntoueHne/sbikaoveHme GpyHKkummn Root Guard.

dDyHKLUMA 3aWMTbI KOPHA 0b6ecrneymBaeT BO3MOKHOCTb 334aThb PaCcMo/OKeHMe

KOPHEBOro MOCTa B CETW. ITO obecneynBaeT yBepeHHOCTb B TOM, YTO MOPT, Ha
KOTOPOM aKTUBM3NPOBaHa GYHKLMA 3aLLMTbl KOPHA, ABAAETCA Ha3HAYEHHbIM.

PYHKUMIO 3aLNTbI KOPHA HEOBXOAMMO BKAKOYUTL Ha BCEX MOPTax, KOTOpble He
AOJIKHbI CTaTb KOPHEBbLIMM.

Yes - BbIkNtOYeH.

No - BbIKNtOYEH (MO YMONYaHUIO).

CTOMMOCTb COeAUHEHUSA, YEM MEHbLLE CTOMMOCTb COEAMHEHNA — TEM BbilUE
NPUOPUTET NOPTA, 3HAYEHWNE MO YMONYAHWUIO 3aBUCUT OT CKOPOCTU COEANHEHUA:
10M6uT/c: Cost=2 000 000

100M6uT/c: Cost=200 000

1réut/c: Cost=20 000

HactpanBaTb CTOMMOCTb COEANHEHUA MOXKHO, MeHAA napameTp AdminCost.

Ponb nopra.

NonSTP - pe3epBMpOBaHME BbIKAKOYEHO Ha NOPTY;
Root - KopHeBOW, y4aCTBYEeT B NepPecblIKe AaHHbIX;
Designated - Ha3HayeHHbIM, TOXKe paboTaerT;

Alternative - [ONONHUTENbHbIN, HE YYaCTBYET B NePechIKe AaHHbIX, Pe3epPBHbI
KOpHEeBOW;

Backup - pe3epBHbI, TOXKE He Y4acTBYeT, pe3epBHbIA Ha3HAaYEHHbIN.

Cratyc paboTbl mopTa.

Discarding - otbpacbiBaHMe, NOPT C/YLIAET MU HAYMHAET cam oTnpasaaTb BPDU,
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Kaapbl C AaHHbIMU HE OTMNPAaB/AET.

Learning - obyyeHue: nopT caywaeT u otnpasaset BPDU, a Takke BHOCUT
n3meHeHua B Tabanuy MAC-agpecoB, HO faHHble He MepeHanpasseT.

Forwarding - nocbinaet/npuHumaet BPDU, 1 ¢ gaHHbIMK ONepUpYeT, 1 y4acTBYeT B
nogaep’KaHuun Tabaunubl mac-agpecos. To ecTb 3To 06bl4HOE cOCTOAHUE paboyero

nopra.
Partner Ncnonb3ayemblit TN npoTtokona STP Ha Apyroi CTOpoHe.
rxBPDU Konunyectso npuHATbIX BPDU nakeTos.

Konnyectso npuHatbix C-BPDU (Configuration BPDU). Bo Bpems paboTbl

rxConfi .
fig YCTPOMCTBA aHOHCUPYIOT cebs M napameTpbl cBoMx nopTos Yepes C-BPDU.
Konnyecteo npuHaTbix TCN (Topology Change Notification) BPDU naketos. 3Tu
rxTCN naKeTbl OTNPABAAKTCA NPU 06HaPYKEHUM YCTPOUCTBOM M3MEHEHMA B TOMOIOMMU
cetn.
Uptime Bpema paboTbl.
Tekywmii naeHtudukatop noprta. Coctout us npuoputeta (Priority) n MAC-aapeca
YCTPOIACTBA. Yem MeHbLle 3HAaYeHNE, TEM BbILLE NPUOPUTET.
PortID .
MoO>KHO HacTpanBaTb, MeHAA NapameTp Priority.
Yem meHbLe PortID, Tem 60/blue LWAHC Y 3TOro NOPTa CTaTb KOPHEBbLIM.
Tekywmit naeHTndukaTop ycrtpoictaa. CoctouT U3 npuoputeta (BridgePriority),
BridaelD KOTOPbIN HacTpauBaeT BO BKAagKe meHto “3.2.4.6 /System/RSTP/global” n MAC-
g agapeca ycTpoictea. Yem meHblue BridgelD, Tem 60nblLue WAHC YyCTPOUCTBA
BbIMIPaTb BbIOOPbI KOPHEBOTO YCTPOMCTBA U CTAaTb KOPHEM.
RootID NaeHTUDMKATOP KOPHEBOFO YCTPOMCTBA.
DesignatedCost CTtonMmocTb coegMHEHMA HAa3HAYEHHOro NOpPTa.
. NpeHTMdMKaTOp Ha3zHauYeHHOro NopPTa - NOPTA, KOTOPbLIA 0OCNYKMBAET AAHHbIN
DesignatedPort A ¢ P P pTa, P y A

CermeHT ceTwn.

3.2.4.6 NyHKT /System/RSTP/global

B faHHOM BKIagKe MeHIO HacTpamsatoTca napameTtpbl RSTP ana scero ycrpoincTsa.

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

| BridgePriority 32768

| ForwardDelay 15

| HelloTime 2

| MaxAge 8

| RootID this device

| BridgelD 8000-54a54b7c1917

| RootPort this device

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

BridgePriority

ForwardDelay

HelloTime

MaxAge

RootID

BridgelD
RootPort

RootCost

3TOT NapameTp NO3BO/IAET YCTAHOBUTb MPUOPUTET KOMMYyTaTopa. MeHss 3To
3HauyeHue, Bbl MEHSETE LIAaHC KOMMYTaTopa BbIUrpaTh Bbibopbl Root Bridge -
KOPHEBOTO YCTPOMCTBA. YMEHbLUEHWE BE/IMYNHBI YBENNUYMBAET LUAHC.

Mo ymonyaHuto - 32768. [lnanasoH 3HaueHui: ot 0 ao 61440 c warom 4096.

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

Mo ymonyaHuto - 15 cekyHa. AnanasoH 3HayeHui: ot 4 go 30.

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

NHTepBan (B cekyHaax) mexay nepeaadamm BPDU KommyTaTopom.

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

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

Bpems (B cekyHO,ax), KOTOpoe KOMMYTATOp XAET nepes HayaioM peKoHPUrypaumm

cetu. Ecam oH He nony4vaeT BPDU B Te4eHWe 3TOro BpemMeHu, OH NbITaeTca HavyaTb
pekoHdUrypaLmio.

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

NoeHTdMKaTop TEKYLLErO KOPHS.

this device - naHHOe yCcTPOICTBO - KOPHEBOE.
NpeHTMdMKaTOp AaHHOIO YCTpOKMCcTBa
MopT BeAyLW M K KOPHEBOMY YCTPOMUCTBY

CTOMMOCTb NyTN A0 KOPHEBOIO YCTPOMCTBA

3.2.4.7 NyHkKT /System/global

JaHHbIN

NYHKT NO3BO/IAET NPOCMOTPETb CUCTEMHbIE NaAPaMeTpbl MYyAbTUNNEKCOPA-

KOMMYTaTOpa, 3a4aTb UM U3MEHUTb EMY MUMA U MECTOMOJIOKEHME ANA YNPOLLEHNA ero naeHTuduKaumm,
BbINONHWUTL Nepe3arpysky.

/System/global
|>..

| Uptime
Contact
Name
Location
Description

Advanced ESC+h - Help
2 days 21 hours 16 mins
LPOS

Sprinter TX
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| Hardware version 634.110rev 0

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

| System ID BOOWG3G6

| OldSystem ID 634WG3G7

| Software version LPOS 1.0.9.4SR26 (05.08.2015) [1408 ,10471D]

| LicenseValid Yes

| Slave

| Update NotReady

| Vendor "NSC Communication Siberia Ltd.", Novosibirsk, Ordzhonikidze 38-701

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

Uptime Bpems, npolwealee nocse nocnegHero BKAOYEHMA YCTPOMCTBA.
Contact YcTaHaBMBAET KOHTAKTHbIE AAHHbIE.

Name YcTaHaBMBaeT UMsA YCTPOICTBa.

Location YcTaHaBAMBAET MECTONONOMNEHNE YCTPONCTBA.

Description OnucaHue ycTpoiicTBa.

Hardware version =~ AnnapaTtHas Bepcus YCTPOMCTBa.

Modification TeKkywaa mogmduKaLma ycTpomCcTBa.
System ID CucTemMHbI naeHTUbUKaTop.
OldSystem ID CTapblit CUCTEMHbIN MAEHTUDUKATOP.
Software version Bepcua nporpammHoro obecneyeHums.

[eAcTBUTeNbHOCTb NLEH3NMN.
Yes — nuueH3nAa aencTentenbHa.
No — nuueH3na HeaencTenUTeNbHa.

. . BHUMAHMUE!!!
LicenseValid

Ona nonHoii paboTOCNOCOGHOCTM YCTPOMCTBA ITOT MNapameTp [AOO0JIKeH
NPUMHUMATb 3Ha4yeHue - Yes. Ecam yctaHoBunocb 3HayeHne No, 3To 03HayaeT, 4YTo
NMLEH3NA Ha UCNoNb30BaHWE YCTPOMCTBA 3aKOHYMIACb U ee Heobxopumo
npuobpectn. Mo OKOHYAHUIO NULEH3UU YCTPOMUCTBO pPaboTaeT HEKOPPEKTHO, a
MMEHHO, NpeKpaLLaeT nepeaasartb NoTtoku E1.

3anyctuTb npouecc obHoBneHusa, ecanm B Kartanore /mnt/flash kKommyTaTopa
nmeeTca Gaia c NPOLUNBKOM.

Update NotReady - daiina ana obHosneHua B /mnt/flash Her.

Ready - ectb daiin ana obHosneHua B /mnt/flash.
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Updating nn - wnaeT npouecc 0b6HOBAEHWA C WHAMKATOPOM Mporpecca B
NpPOLEeHTax.

Complete - obHOBNEeHWe 3aBepLIEHO, HEOBXOAMMO NeperpysuTb YCTPOWCTBO
KoMaHZaoMu reset. Mocne nepesarpysKku ycTporCcTBa, OHO ByZeT 3arpyKeHO C HOBbIM
NporpaMmmHbIM obecneyeHnem.

Contact MpounsBoauTenb yCTPOMUCTBA.

3.2.4.8 MNyHKT /System/SNMP/auth

B naHHOM NyHKTe MeHto Bbl MOXKeTe YyCTaHOBUTb MMEHa snmp community.

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

| ReadCommunity Public

| WriteCommunity Public

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

ReadCommunity Vcnonb3yeTca Ana ayTeHTUGUKALUKM NPU YTeHUM (no ymondaHuio “public”);

WriteCommunity Vcnonb3yetca ana ayTeHTMdMKaummu npm 3anuck (no ymondanuto “public”);

3.2.4.9 NyHKT /System/SNMP/traps

B 4aHHOM NYHKTE MEHI0, MOXKHO M3MEHATb HAaCTPOMKM OTNPaBKK yBedomaeHuin (SNMP-trap'os)
C ycTpoiicTBa(areHTa) — meHeaKepy.

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

| ServerlP 0.0.0.0

| Community public

| Version v2c

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

LOG:28.08.15 12:11:20.748 : [console] Change of the user is made to admin

ServerlP AZpec cepBepa, Ha KOTOPbI OTAPABAATb COOOLLEHMA.
Community 061Las cTpoKa (nNaponb) B coobLieHNN.

Bepcua coobuienus (vi/v2c/3).
Version
Mo ymonyaHuto: v2c
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3.2.4.10

MyHKT /System/SNMP/users/nonb3osartenb

B faHHOM NYHKTE MEHIO Bbl MOXKETE HACTPOUTb NAapPaMETPbI NON1b30BATENA SNMP.

/System/snmp/v1

|>..

| UserName

| Enabled No

| WRights

| AuthKey ok ok ok o oK ok ok

| PrivKey ok ok ok ok oK ok ok

| MinSecLevel noAuthNoPriv
| Secret

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

Advanced ESC+h - Help

UserName

Enabled

WRights

AuthKey

PrivKey

MinSecLevel

Secret

Mma nonb3oBatens.

BkntoueHns/oTKkA04eHNe NoJib3oBaTensa.

No - BbIKAIOYEH (MO YMONYaHUIO).

Yes - BKNtOYEH.

MNpaBa Ha 3anucob.
E1 - napameTpsbl E1;

Net - napameTpbl Ethernet;

Mux - napameTpbl My/IbTUMNNEKCOPA-KOMMYTATOPA;

OS - napameTpbl ONepaumoHHON CUCTEMBI;

Mo ymon4yaHMIO HU OA4HO 13 3HAYEHUI He YCTaHOBNEHO.

Maponb ona ayTeHTUdUKALMM Nonb3oBaTend. MUHMMYM 8 3HAKOB.

Kntou wudposaHmnsa. MUHUMYM 8 3HAKOB.

YpoBepb 6e30nacHOCTH.

noAuthNoPriv - naponv nepenatoTca B OTKPbITOM BUAE, KOHOUAEHUMANBHOCTb AaHHbIX

OTCYTCTBYET (MO YMONYAHUIO);

authNoPriv - ayteHTUdUKaumA 6e3 KOHOUAEHLNANBHOCTH;

authPriv - ayteHTUdUKALMA U WNdPOBAHNE, MAKCUMA/IbHbIN YPOBEHb 3aLUULLEHHOCTHU.

3aLLIM¢pOBaHHaﬂ nocneanoBatesibHOCTb KNtOYEN.

3.24.11 MyHKT /System/SNMP/v1

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

‘ /System/snmp/v1

Advanced ESC+h - Help |
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|>..
| Enabled Yes

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

Bk/touyeHne/Bbikao4eHMe snmp vi.
Enabled Yes - BKntoyeH (No ymonyaHuio).

NoO - BbIK/IHOYEH.

3.24.12 MyHKT /System/SNMP/v2c

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

/System/snmp/v2c Advanced ESC+h - Help
|>..
| Enabled Yes

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

Bk/toueHne/Bbikao4eHMEe snmp V2C.
Enabled Yes - BKAlOYEH,

No — BbIK/IOYEH (N0 YMONYaHMIO).

3.2.4.13 MyHKT /System/SNMP/v3

B faHHOM NyHKTe meHto Bbl moxeTe BK/'II-O‘-IMTb/OTK}'HOLIVITb NPOTOKO/ snMmp v3.

/System/snmp/v3 Advanced ESC+h - Help
|>..

| Enabled Yes

| EnginedID 0000A7AE0000000000000000

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

BKAtoueHne/BbIKAOYEHNE Snmp V3.
Enabled Yes - BKNtoYeH,

No — BbIK/lOYEH (N0 YMONYaHUIO).
EnginedID YHuKanbHbI MAEHTUOUKATOP YCTPOMCTBA.

3.2.4.14 MyHKT /System/SNMP/stat

MMYyHKT MEHI0 4NN OTPaXKeHUA CTaTUCTUKKN paboTbl NnpoTokosa SNMP (cueTtunku us RFC 3414, 3418).
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/System/SNMP/stat Advanced ESC+h - Help
|>.. | InGetResponses 0
| InPkts 1672 | InTraps 0
| InBadVersions 0 | OutGetResponses 1670
| InBadCommNames 0 | OutTraps 0
| InBadCommUses 0 | UnsuppSecLevels 0
| InASNParseErrs 0 | NotInTimeWindows 0
| SilentDrops 0 | UnknownUserNames O
| ProxyDrops 0 | UnknownEnginelDs 0
| OutPkts 1672 | WrongDigests 0
| InTooBigs 0 | DecryptionErrors 0
| InNoSuchNames 0

| InBadValues 0

| InReadOnlys 0

| InGenErrs 0

| InTotalReqgVars 1812

| InTotalSetVars 0

| InGetRequests 1523

| InGetNexts 151

| InSetRequests 0

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

LOG:20.10.15 16:23:22.506 : [E1_daemon] E1 0 changed state to RX: Ok, TX: Ok

InPkts
InBadVersions

InBadCommNames

InBadCommUses

InASNParseErrs

SilentDrops

ProxyDrops

OutPkts

InTooBigs

InNoSuchNames

Ko/iMyecTBO NPUHATbLIX NaKeToB
Ko/IMuecTBO NPUHATbIX MAKETOB C HEMOAAEPKMBAEMOM BEPCUEN
Ko/iMuecTBO NPUHATBLIX NaKeTOB C HeEBepPHOM 06Len cTpokoi (ans vl, v2c)

Ko/iMyecTBO NPUHATLIX MAKETOB C 3aNpPOCOM Ha AaHHbIE, HE pa3peLleHHbIX Ans
YKa3aHHOM 06Len CTPOKM

Konnuectso ASN.1 nnu BER owmnboK npu feKoAMPOBaHUM NOYYEHHbIX
coobueHui

KosimyectBo OTOPOLLEHHbIX MAKETOB C OTBETAMM HA 3aMpPOChbl MO NPUYMHE
NPEeBbILEHNA MAaKCUMAIbHOTO pa3mepa NoJlyYMBLIErocs OTBETA C NYCTbIMMU
CBA3AHHbIMW NEePeMeHHbIMM

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

KonunyectBo nepegaHHbIX NaKeToB

KonnyecTBo NpuHATLIX NAKeToB CO 3HayeHMeMm "tooBig" (canwkom 6onbluoit) B
none error-status

KonnuecTBo NpMHATLIX MaKeToB co 3Ha4YeHMem "noSuchName" (HeT Takoro
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InBadValues

InReadOnlys

InGenErrs

InTotalReqVars

InTotalSetVars

InGetRequests

InGetNexts

InSetRequests

InGetResponses

InTraps

OutGetResponses

OutTraps

UnsuppSeclLevels

NotinTimeWindows

UnknownUserNames

UnknownEnginelDs

WrongDigests

DecryptionErrors
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MMEHM) B nosne error-status

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

KonnyectBo NpuHATLIX NAKETOB CO 3HayeHueM "readOnly" (TonbKo gns YTeHUs) B
nose error-status

Konunyectso NMPUHATbBIX MaKeTOB CO 3HAYEHNEM "genErr" B none error-status

KosnyectBo ycnelHo 3anpolleHHbix MIB-06beKTOB B pe3y/ibTaTe 3anpocos Get-
Request n Get-Next

Ko/imuyecTBo ycnewHo nsmeHeHHbIX 3HaueHuin MIB-o6beKToB B pesyibTaTte
3anpocos Set-Request

KonnuecTBo NpMHATLIX M 06paboTaHHbIX 3anpocos Get-Request (3anpocos gns
nosay4yeHnAa 3Ha4yeHunA I'IEpEMeHHOﬁ NN CNUNCKa I'IepEMeHHbIX)

KonunuyecTtBo npuHATLIX M 06paboTaHHbIX 3anpocos Get-Next (3anpocos ana
O6HaApPYKEHUA AOCTYMHbIX MEPEMEHHbIX U UX 3HaYEHNN)

KonunyecTtBo NpuHATLIX M 06paboTaHHbIX 3anpocos Set-Request (3anpockl Ha
N3MEeHEeHWEe NepemMeHHON MU CMIUCKA NEPEMEHHDIX)

KonmuecTBo oTnpaBneHHbIx oTBeTOoB Get-Response (oTBeThl Ana GetRequest,
SetRequest, GetNextRequest, GetBulkRequest 1 InformRequest)

KosimyecTBo NpUHATLIX 1 06paboTaHHbIX yBegoMneHui Trap (acMHXpoHHOe
yBEAOM/IEHWE OT areHTa - MeHeaKepy)

KosimuecTBo OTNpaBAeHHbIX OTBETOB
KosimyecTBo oTnpaBAeHHbIX Trap-yBeAoMIeHNIA

Konnuectso oTHPOLLIEHHbIX 3aNPOCOB MO NPUYMHE HENOAAEPKMBAEMOTO YPOBHA
be3onacHocTH

Konnyectso OT6pOLU€HHbIX 3anpocoB Mo nNpuynHe BbiXxoada 3a npeaesbl
BpeMeHHOro OKHa

Konunyectso 0T6p0LIJeHHbIX 3anpocos no npnymnHe Hen3BeCTHOro MMeHu
nonb30BaTeNA

Konnuectso oTHpoLLeHHbIX 3anpocoB Mo NpuinHe HenssectHoro EnginelD

Konunyectso 0T6p0LIJeHHbIX 3anpocoB Mo NpUYnNHE OTCYTCTBUA OXKNOAaEMbIX
UYMCIOBbIX 3HAYEH U

KosimyectBo OoTOPOLLEHHbIX 3aMPOCOB MO NPUYNHE HEBO3MOMKHOCTU
pacwndpoBKU
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3.2.4.15 MyHKT /System/syslog

B fl@aHHOM NYHKTe MeHto Bbl MOKeTe HacTpoMTb NapaMeTpbl NPoToKoAa syslog.

/System/syslog Advanced ESC+h - Help
|>..

| Enabled No

| ServerlP 0.0.0.0

| Facility Kernel

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

BkntoueHne/BbIk0YEHME NPOTOKoAa syslog.
Enabled Yes - BKNtOYEH,

No — BbIK/lOUYEH (N0 YMOYaHMIO).

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

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

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

3.2.4.16 MyHKT /System/telnet

B faHHOM NyHKTe MeHto Bbl MoXeTe HacTpoUTb NapameTpbl NPOTOKO1a telnet.

/System/telnet Advanced ESC+h - Help
|>..

| Enabled Yes

| Timeout 15

| MaxSessions 3

| ActiveSessions 1

| DefaultShell Menu

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

Bk/toueHune/sbiko4eHMe npoTokona telnet.
Enabled Yes - BK/IOYEH (MO YMOAYaHUIO),

No - BbIKNIOYEH.

Bpems oXmnaaHMA B MMHYTaxX. ITO BpeMs, Yepe3 KoTopoe byaeT npov3BeaeH
Timeout pa3pblB coegMHEHMA Mo NpoTokony telnet npu 6e3nencTBuUM nNosb3oBaTens.

Mo ymon4yaHuto - 15 muHym.

MaxSessions MakKkcmanbHoe Konnyectso telnet-cecun.
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MoKeT npuHMMaTb 3HaveHna ot 1 go 10.

Mo ymonyanuio - 3.
ActiveSessions MoKa3blBaeT KOAMYECTBO YCTaHOBAEHHbIX telnet-ceccunin.

060n04Ka yNpaB/eHNa YCTPONCTBOM MO YMOTYAHUIO.
DefaultShell Menu - meH!o (No YMONYaHMIo),

Consol - KomaHAHbIN PeXUM.

3.2.4.17 MyHKT /System/time

B paHHOM nyHKTEe MeHl Bbl MoXeTe HacTpouTb [AaTy, Bpema WAW XKe napameTpbl
cnHXxpoHu3aumm ¢ NTP cepsepom.

/System/time Advanced ESC+h - Help
|>..

| Time 00:54:43

| Date 19.12.13

| TimeZone 0

| ServerlP 194.190.16.51

| SyncPeriod 7

| AutoSync Enabled

| ForceSync sync time with NTP Server

| NextSync now

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

YcTaHaB/IMBaeT BpeMA Ha MY/IbTUNJIEKCOpe-KoOMMYyTaTope.

Time ®opmat BBoga HH:MM:SS, rae HH —vyacbl, MM — MmUHyTbI, SS — cekyHApl, BCe
ymncna AByx3HauHble. Yacbkl yKa3biBatoTca B AnanasoHe oT 0 go 24. YKasaHue
CeKyHZA He 06s3aTenbHo.
YcTaHaBAMBaAET AaTy Ha My/IbTUMNIEKCOPE-KOMMYTATOpE.

Date dopmart BBoga DD.MM.YY B Kauectse napametpa, rae DD — aeHb, MM — mecau, YY
—roJ, BCe YMCa ABYX3HAYHbIE.

TimeZone YcTaHaB/MBAET YaCOBOWM NOAC Ha MY/IbTUNIEKCOPE-KOMMYTATOpE.
IP apgpec cepBepa, C KOTOpbIM BYAET NPOUCXOAUTL aBTOMATUYECKAnA

ServerlP
CUHXPOHU3aLUA.
Mepnog CUHXPOHU3ALUUM B OHAX.

SyncPeriod
Mo ymonyaHuto - 7 OHeli.
Bk/toueHne/BblKAOYEHME aBTOMaTUYECKAA CUHXPOHU3aLMA.

AutoSync

Enabled - BbikoYeH (N0 ymonyaHuio),
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Disabled - BbikntoueH.

CMHXpOHM3aLI,MFI BpeEMEHU cenyac. Ana CUHXPOHU3aL NN H606XO,D,MMO HaXaTb

ForceSync
«Enter» pna oTKpbITUA NapameTpa, 3aTem elle pas - 419 CUHXPOHU3aLMu.

NextSync Bpemsa cneagytoleit CUHXpPOHU3aLUK

3.2.4.18 MyHKT /System/EthMirror

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

| Srcingress

| SrcEgress

| Dstlngress No

| DstEgress No

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

LOG:28.08.15 12:11:20.124 : [console] Change of the user is made to admin

MopTbl, C KOTOPbIX OYAYT KONUPOBATLCS BCE BXOAALLME Ppermbl, U OTNPaBAATLCA B

Srcingress
9 Dstlngress nopr.
MopTbl, C KOTOPbIX OYAYT KONMPOBATLCA BCe UCXoAALMe GperMbl, U OTNPABAATLCA
SrcEgress pTbI, pbix By Ay p Aawmne op , p
B DstEgress nopr.
Dstingress MopT, B KOTOPbIN ByAyT KONMPOBATLCA BXoAAWME dpermbl U3 Srcingress nopTos.
DstEgress MopT, B KOTOPbIN BYAYT KONMPOBATbCA BXxoAdAwMe ppenmbl U3 SrcEgress noptos.

3.2.4.19 MyHKT /System/HTTP

/System/HTTP Advanced ESC+h - Help
|>..

| Status Working

| Enabled Yes

| Port 80

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

LOG:28.08.15 12:11:20.124 : [console] Change of the user is made to admin

Status Tekyuwiee coctoaHne HTTP cepsepa.

BK/Il0YEHME N OTKAIOYEHWE CepBepa
Enabled Yes — BkAtoUeH (Mo ymonyaHuio).

No - 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
NOAKNIOYEHHBIMU K HEeMy YCTPOWCTBamMM. ITOT MYHKT MPUCYTCTBYET HE Ha BCEX annapaTHbIX Bepcusx
MY/IbTUMNEKCOPOB-KOMMYTAaTOPOB.

HasHayeHue BbiBoAOB pa3bema DB-9 untepdeiica RS-232

AUX PORT TxD 2
RS-232
RxD 3

e )0 N ;
/System/AUX Advanced ESC+h - Help
|>..
| TCPPort 4000
| BaudRate 115200
| Parity None
| Log Disabled
Filter: <Press any letter key to start filtering items>
LOG:15.09.15 12:11:20.124 : [console] Change of the user is made to admin

TCPPort Homep TCP-nopTa nogKnto4eHUA.
BaudRate ButoBaa ckopocTb paboTbl nopTa.

KoHTponb YyeTHOCTU.

None - HeT KOHTPO/IA (MO YMONYaHMIO);

Parity

Odd — BKNtOYEHME KOHTPOIA Ha HEYETHOCTb;

Even - BKNOYEHME KOHTPOA Ha YETHOCTb;

Bk/toueHne/oTKoueHne 3anmcK B daiin XypHana npu NoaKAUYEHUN.
Log Disabled - oTKN04YEHO (MO YMONYaHMIO);

Enabled - BkntoueHo.

3.2.5 MNyHKT/IP

[aHHbIV NYHKT MEHI0 NO3BOJIAET HAaCTPOoUTb NpoTokon IGMP, HacTpouTb IP-agpec, MacKy 1 Wnto3
Mo YMOYaHUIO, CMUCOK AOBEPEHHbBIX Y3108, MPOCMOTPETb CTaTUCTUKY OLIMOOK.

/1P Advanced ESC+h - Help
|>..
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Filter: <Press any letter key to start filtering items>

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

current-config
hosts

IGMP

stat
stored-config

3.2.5.1 MNyHKT /IP/IGMP/config

B naHHOM NYHKTE MEHI0 Bbl MOYKETe HaCTPOUTb paboTy npoTokosa IGMP.

/IP/IGMP/config
[>..

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
F

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

Mode

Ports
FastLeave
Priority
DebuglLevel
--MVR--
MVRVlan
MVRUpstream
MVRDownstream
--Querier--
StartupQl
StartupQC
Robustness
QTimeout
QRespTime
Qlnterval
LastQRI
LastQC
MemberTime

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

Advanced ESC+h - Help

Disabled

Vi4

30

255
10
125
1

2
255

Mode

Ports

FastLeave

Pexkum paboTbl npoToKoNa.
Disabled - 3anpewaeT IGMP snooping (No ymoiyaHuio);

Snooping - pa3pewaet IGMP snooping. B atom pexxkume IGMP-3anpockl byayT
yXoauTb B Nosib3oBatesbckom VLAN'e

MVR - pexxnm, npu KOTOPOM MOXKHO ycTaHasameaTb VLAN ID 802.1p 4na nOTOKOB
multicast. B atom pexume B IGMP-3anpocax VLAN 6yaeT noameHATbCA Ha
MVRVlan.

CnuncoK NOpTOB, Ha KOTOPbIX BKAKOYEH NpoTokon IGMP.

Cnunck NnopTOoB, ANA KOTOPbIX HY>XHO UCMOJ/1Ib30BaTb fast leave pPeXunm.
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Priority

Debuglevel

MVRVian

MVRUpstream

MVRDownstream

StartupQl

StartupQC

Robustness

MpuoputeT, c KoTopbim MAC agpeca byayT f06aBneHbl B TabanLy KOMMYTaLUN.

Moa npuoputeT Bblaensetcs 3-x 6utoBoe none PCP (Priority code point) B
3aronoske IEEE 802.1q.

BKO - Background (camblit HU3KUIA NPUOPUTET).

BE1 - Best Effort.

EE2 - Excellent Effort.

CA3 -Critical Applications.

VI4 - Video, <100ms lantecy and jitter.

VOS5 - Voice, <10ms lantecy and jitter.

IC6 - Internetwork Control.

NC7 - Network Control (camblii BbICOKUIA NPUOPUTET).

Mo ymonyanuio: Vi4.

YpoBeHb Ko/in4ecTBa BbiBoga debug-coobuieHuni B syslog.

MoxKeT NnpMHUMaTbL 3HadyeHns oT 0 4o 5. Yem 6onbLue ypoBEHDb, TEM DO/bLLE
debug-coobuieHunin BbIBOAUTCA.

Mo ymonyanwmio 0.

YcraHasnmsaet VLAN ID 802.1q gns notokoB multicast (MVR pexxkunm), meTKka
3aj4aeTcA KaKk gecatmyHoe 4ucao ot 0 go 4095.

0 — OTCYTCTBUE METKMU.

Mo ymonyaHuto 0.

Cnuncok Nonb3oBaTeIbCKUX NOPTOB, KOTOPbIE A0/ KHbl OTAABATb MY/IbTUKACT-
BelwaHne KOHeYHOMY NMO1Ib30BaTENIO;

Cnu1coK NopToB, MPMHUMAIOLMX MY1bTUKACT-BELLaHME OT cepBepa (MCTOYHUKK);

MHTepBan, Yepes KOTopbI ByaeT oTnpaBaeH NepBbli igmp 3anpoc. Mo ymon4aHuio
3TOT MHTEPBAJ KOPOYE, YEM UHTEPBA MENKIY OTNPABKOM igmp 3aNpoCcoB, YTo
NO3BO/IAET YCTAHOBWUTL COCTOAHME FPYMMbl KaK MOXKHO bbicTpee.

[urana3oH npuHMMaembIx 3Ha4eHui oT 1 oo 255 cekyHa,

Mo ymonyaHuto 3HavyeHue 30 ceKkyHA,.

KonnyectBo igmp 3anpocoBs oTnpas/ieHHbIX Npy 3anycke. OTNPaBAAOTCA OHU
yepes UHTepBas 3anycka (StartupQl).

[dunana3oH npuHMMaembIx 3HaueHui ot 1 go 10 3anpocos.

Mo ymonyaHuto 2 3anpoca.

Konnyectso I'IOBTOpHOVI OTNPaBKKU NMaKeTOB, B C/1Iy4ae UX NOoTepun B CeTH.

[dunana3oH 3HayeHu ot 1 go 7 pas.
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Mo ymonyaHuto 2 pasa.

Ko/imuecTBo CEKYHA, KOTOpPOE TeKyLLEee YCTPOMCTBO AO/IKHO KAATb MOC/E TOro, Kak
npeabiayLwnin onpalumnBatoLwmii (querier) NpeKkpaTua onpaLwnBaTh, MPEXKAe YEM

QTimeout CTaTb onpawnBaoWwnm.

[dunana3oH 3HayeHnn oT 1 go 255 cekyHA.

Mo ymonyaHuto 255 cekyHaA.

Bpems oTK/IMKa Ha igmp 3anpoc. 3Ha4YeHne A0NXKHO ObiTb MeHbLLEe, YeM UHTEPBaA

MexKay 3anpocamm.
QRespTime o
P [Awnana3oH 3Ha4yeHnn oT 1 4o 25 cekyHa,

Mo ymonyanumio 10 cekyHA.

YactoTa oTnpasKku igmp 3anpocos. Yem 6o/blue 3HaUYEHME, TEM peXke byayT

OTNPaBAATLCA 3aMNPOChI.
Qinterval o
JAnanasoH 3HayeHun oT 1 ao 255 cekyHA,.

Mo ymonyaHuio 125 cekyHA.

MHTepBas, Yepes KOTOPbI OTNPaB/ATL OTBET Ha igmp 3anpoc Noc/ie noayYeHus
XOCTOM COOBLIEHNA BbIXOAA OT MOC/EAHEro akTMBHOIO XocTa Ha ceTu. Ecan
HUKaKMX COOBLLEHMIN HE NO/TYYEHO B TEYEHME MHTEpPBasa, TO rpynna yaanaerca. Bol
MOXETe NUCNo/Ib30BaTh AaHHOE 3HaYEHWUE, YTO HACTPOUTb, Kak BbicTpo Byaer
npeKkpalleHna nepegaya no ceTu.

LastQRI

[nana3oH 3HavyeHnn oT 1 oo 25 cekyHA.

Mo ymonuaHuto 1 cekyHAa.

KonnyecTBo igmp 3anpocoBs, oTnpaBAdeMbiX C MHTEPBa/IOM OTBETA Ha 3amnpoc
nocnegHero YyneHa (LastQRI), B oTBeT Ha cO0bLLEHMA BbIXOA4a OT NOCAeAHEro

M3BECTHOro aKTUBHOIO XOCTa B CETU.
LastQC

[Jvnana3oH 3HayeHnn ot 1 go 5 3anpocos.

Mo ymonyaHuto 1 3anpoc.

NHTepBan BpeMeHU, KOTOPbIN AO/IKEH MPOUTH, NPeXAe YeM igmp poyTep peLuuT,

YTO HET HX OZHOrO YeHa B rpynne UM UCTOYHMKA He CYLLLeCTBYET B CETU.
MemberTime .

JAnanasoH 3HayeHun oT 1 o 255 cekyHA.

Mo ymonyaHuto 255 cekyHa.

3.2.5.2 NyHkT /IP/IGMP/VLAN

HacTtpoikn IGMP-TpaduKa B pasHbix VLAN-ax.
Cnucok VLAN-0B B 3TOM MEHIO 3aNO/IHAETCA aBTOMaTMYecKu, Npu obHapyxkeHun Querier-a (UCTOYHMKa
multicast-Tpaduka).

/IP/IGMP/VLAN Advanced ESC+h - Help
|>.. Elected Port
| 100 0.0.0.0
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Filter: <Press any letter key to start filtering items>

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

HacTpoliku maplipyTM3aTopa, KOTOpbI OTBEeYaeT 3a OTNpaBKy multicast Tpadurka B cermeHT (Querier-a)

/IP/IGMP/VLAN/100
|>..

Advanced ESC+h - Help

| MyVersion V2

| Querier Disabled
| Elected 0.0.0.0
| ElectedPort

| ElectedTTL 0

| QuerierVersion V2

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

MyVersion Bepcua IGMP gna otnpasKku 3anpocos
BktoueHne/oTkaoueHne otnpasku IGMP General Query.
Querier Disabled — BknoyeH (No ymonyaHuio)
Enabled — BbikntoueH
Elected BbibpaHHbIli IGMP Querier.
ElectedPort MopT, Ha KOTOpoM BbibpaH Querier
ElectedTTL OcTaTOTK BPEMEHM XU3HU A0 nepesBblbopos Querier'a
QuerierVersion Bepcua BbibpaHHOro Querier'a

3.2.5.3 MNyHkKT /IP/current-config

JaHHbIA NYHKT No3BoAAEeT HacTpouTb IP agpec, macky, Wat3 no ymondanuto, metky VLAN ID un
ee npuopuTeT, a TaKXe napameTpbl CNUCKa AO0BEpPeHHbIX Y3/10B «Ha feTy». HOo nocne nepesarpysku
yCcTpoicTBo 6yaeT 3arpyeHo ¢ napameTpamm us nyHkTa “3.2.5.6 /IP/stored-config”.

/IP/current-config

|>..

| NetworkAddr 192.168.0.24

| NetworkMask 255.255.255.0

| DefaultGateway 0.0.0.0

| DefaultVlanID 0

| DefaultVIanPri 0

| PhysicalAddr 54:A5:4B:68:11:30
| TrustAll Yes

| TrustlLocal Yes

Advanced ESC+h - Help
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| TrustUnkVlan

Yes

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

NetworkAddr
NetworkMask

DefaultGateway

DefaultVianID

DefaultVianPri

PhysicalAddr

TrustAll

TrustLocal

TrustUnkVian

YcraHaBauBaert IP agpec ycTpoiicTtsa.
YcTaHaB/AMBaeT MacKy noaceTu.
YcTtaHasamsaerT IP agpec wato3a.

Metka VLAN ID 802.1p ana ynpasneHus, 3a0a€TcA Kak gecatTnyHoe yncno ot 0 go
4095. 0 - oTcyTcTBME METKMW. 3HayYeHue no ymonyanuio: 0.

but npnoputeta VLAN ID 802.1p ana ynpaBaeHua, NpMopuTeT 3a4aETCA KaK
aecatnyHoe umcno ot 0 og 7. 3HayeHue no ymonyanuto: 0.

MAC-agpec ycTpoincTsa.
BK/toueHne/oTKI0YEeHNE CIMCKa A0BEPEHHbIX Y3/10B, KOTOPbIA MOXHO 3a4aThb B

nyHkre ip/hosts.

Yes - nosepatb Bcem. [pn 3TOM 3Ha4YEHMM AOCTYN MMEIOT BCE HE 3aBUCUMO OT CMMCKA
[0BEPEHHbIX Y3108 (M0 YMOAYaHUIO).

No - paspeLuaer 4OCTyN K YCTPOWUCTBY TONbKO Y3/1aM HaXOAALLMMCA B CMIUCKE
[OBEPEHHbIX Y3/10M. TaKKe NPy 3TOM 3HaYEHUN yuuTbiBaeTca napameTp Trustlocal.

HDoctynHo c Bepcum MNO: LPOS 1.0.9.4SR3.

BKAtoyeHne/oTKAoUYEHNE AOBEPEHHBIX Y3/10B U3 JIOKa/IbHOM CETH.

YuuTbiBaetca, Korga napameTp TrustAll umeet 3HaueHue No.

Yes - posepeHHbIMW BYAYT NOKaNbHbIE Y3/1bl U U3 ciMcKa hosts (Mo ymonyaHuio).

No - foBepeHHbIMKU ByAyT TONBbKO Y3/bl U3 CNMCKA hosts.

BDoctynHo c Bepcun NO: LPOS 1.0.9.4SR3.

BkatoueHne/oTkNtoueHne 06paboTku ppeiimos B Tex VLAN'ax, KoTopble He 3a4aHbl B
Tabauue VLAN.

Yes - nosepeHHbIMK 6yAyT y3abl M3 HenssecTHoro VLAN (no ymonuyaHuio).

No - poBepeHHbIMK ByayT TONbKO y3/bl M3 U3BecTHbIX VLAN

AoctynHo ¢ Bepcum MNO: LPOS 1.0.9.4SR21.

3.2.5.4 NyHkKT /IP/hosts

B pgaHHOM NYyHKTE Bbl morkeTe pPenakTnpoBaTb CNMUCOK AO0BEPEHHbLIX Y3/10B. C oatmx y3n0B

paspelleH AoCTyn K yCTPoWcTBy. [NA BKAOYEHMA/OTKAIOYEHNA HEOBXOAMMO HacTpauBaTb MnapameTpbl
TrustAll v TrustLocal, koTopble Haxogatca B nyHktax “3.2.5.3 /IP/current-config” n “3.2.5.6 /IP/stored-

config”.
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/IP/hosts Advanced ESC+h - Help
|>.. Network Mask | 20 0.0.0.0 255.255.255.255
| 1 192.168.0.133  255.255.255.0 | 21 0.0.0.0 255.255.255.255
| 2 192.168.0.203  255.255.255.0 | 22 0.0.0.0 255.255.255.255
| 3 0.0.0.0 255.255.255.255 | 23 0.0.0.0 255.255.255.255
| 4 0.0.0.0 255.255.255.255 | 24 0.0.0.0 255.255.255.255
| 5 0.0.0.0 255.255.255.255 | 25 0.0.0.0 255.255.255.255
| 6 0.0.0.0 255.255.255.255 | 26 0.0.0.0 255.255.255.255
| 7 0.0.0.0 255.255.255.255 | 27 0.0.0.0 255.255.255.255
| 8 0.0.0.0 255.255.255.255 | 28 0.0.0.0 255.255.255.255
| 9 0.0.0.0 255.255.255.255 | 29 0.0.0.0 255.255.255.255
| 10 0.0.0.0 255.255.255.255 | 30 0.0.0.0 255.255.255.255
| 11 0.0.0.0 255.255.255.255 | 31 0.0.00 255.255.255.255
| 12 0.0.0.0 255.255.255.255 | 32 0.0.0.0 255.255.255.255
| 13 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

| 19 0.0.0.0 255.255.255.255

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

Y106b1 06aBUTb HOBbLIN Y3€/ B CMIUCOK, BbibepeTe cTpoKy ¢ 0.0.0.0 v Haxxkmute «Enter».

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

| Network 192.168.0.133

| Mask 255.255.255.0

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

Network Agpec ceTu.

Mask Macky noacetu.

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

3.2.5.5 MyHKT /IP/stat

B AaHHOM MyHKTE MeHI0 oTobpakaetcs cTaTucTMka. [na cbpoca CTaTUCTUKM UCNO/b3yiTe
coyeTaHue Knasuw “ESC+R”.

/IP/stat Advanced ESC+h - Help
|>.. | arp_repl 0
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| recv 0 | arp_req_rev 0
| drop 45 | arp_repl_rev 0
| sent 44 | arp_upd 0
| vhlerr 0 | arp_add 0
| lenerr 0 | arp_miss 0
| fragerr 0

| chkerr 0

| trustfail 0

| protoerr 130

| send_im 0

| defer 0

| defer_send 0

| defer_error 0

| defer_no_pkt 0

| defer_no_mem 0

| no_route 0

| arp_income 408

| arp_small_err 0

| arp_req 0

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

LOG:28.08.15 15:11:20.123 : [console] Change of the user is made to admin

recv KonunyectBo npuHATbIX IP-nakeToB. TDMoP dpelimbl He y4nUTbIBAOTCA.
drop Konnuectso oTbpoLieHHbIX |IP-nakeTos.

sent Konunyectso otnpasneHHbIX IP-nakeTos.

vhlerr KonunuyecTBo ownbok Bepcum npoTokona IP (KonmyectBo nakeTos He IPv4).
lenerr KonnuecTtso owmnboK, cBA3aHHbIX C A4AnHON IP-nakeTa.

KoimuecTBo NpUHATLIX pparMeHTUPOBaHHbIX GpeiMoB (dparmeHTaumsa He

fragerr

noagep*KuBaeTcs).
chkerr Konunyectso IP-nakeToB ¢ HEMNPaBW/IbHOM KOHTPO/IbHOM CYMMOMN.
trustfail Konnuectso He goBepuTebHbIX |P-nakeTos.

KonnyecTBo NpMHATLIX NAKETOB C HENOAAEPKMBAEMbIM TUMOM NPOTOKO/1a BEPXHETO
protoerr

ypoBHs (He TCP, He UDP, ...).
send_im KosmuecTBo nakeToBs, ONpaB/iIEHHbIX CPa3y.
defer KonunyectBo nakeTos, OTNpPaBaAeHHbIX B o4epeab oxkunaaHna MAC-agpeca.
defer_send KonnyecTBo nakeToBs, OTNpaBAEHHbIX U3 ovepeau oxungaHua MAC-agpeca.
defer_error Konunyectso nakeTtos, A4na Kotopbix MAC-agpec He yAanocb NoayyYnThb.
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defer_no_pkt KonnuyectBo nepenonHeHnin ouepeam oXXnagaHusa oTN0KEHHOM OTNPaBKMU.
defer no_mem HepocCTaTo4HO MAMATU ANA XPAHEHUA.

no_route KoanyecTBo NakeToB C HEM3BECTHbIM MapLLPYTOM.

arp_income Konunyectso noctynmewmx ARP-3anpocos.

arp_small_err  KonnMyectBo CANWIKOM ManeHbKux ARP.

arp_req Konunyectso otnpasneHHbIx ARP-3anpocos.
arp_repl KonnyectBo nosnyyeHHbix ARP-0TBETOB.
arp_req_rev KonnyectBo otnpassieHHbIXx RARP-oTBETOB.
arp_repl_rev Konnyecteo nonyyeHHbix RARP-3anpocos.

arp_upd KonnuyectBo ob6HOBAEHMI TabaunLbl ARP.

arp_add Kosnyectso 3anuncein B Tabanue ARP.

arp_miss KonunyectBo ownboK nomcka 3anucu B Tabanue ARP

3.2.5.6 MyHKT /IP/stored-config

[JaHHbI NYHKT No3BoAnseT HacTpouTb IP agpec, macky, w3 no ymoadaHuio, metky VLAN ID u
ee NPUOPUTET, a TaKKe NapameTpbl CMCKa AOBEPEHHbIX Y3/10B, C KOTOPbIMM OHO ByaeT 3arpyatbea. Jns
COXpaHEeHMsA UCMOb3yNTe codeTaHmne Knasuw “ESC+S”.

/IP/stored-config 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:68:11:30

| TrustAll Yes

| TrustLocal Yes

| TrustUnkVlan Yes

Filter: <Press any letter key to start filtering items>
LOG:28.08.15 13:11:20.238 : [console] Change of the user
is made to admin

NetworkAddr YcraHaBauBaeT IP agpec ycTpoiicTtaa.

NetworkMask YcTaHaB/AMBAET MACKy NoaceTu.
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DefaultGateway YctaHaBnusaeT IP agpec wntosa.

Metka VLAN ID 802.1p ana ynpaBaeHua, 3a4aETca Kak gecatnyHoe yncno ot 0 go

Bejguian® 4095. 0 - oTcyTCTBME METKW. 3Ha4YeHme no ymonyanmio: 0.

but npnoputeta VLAN ID 802.1p Ana ynpasaeHua, NpUOPUTET 3a43ETCA KaK

DefaultVlanPri
pecatnyHoe yncno ot 0 oa 7. 3HavyeHue no ymondaHuto: 0.

PhysicalAddr MAC-agpec ycTpoincTsa.
BK/toueHne/oTKIoUYEeHNE CIMCKa A0BEPEHHDbIX Y3/10B, KOTOPbIA MOXHO 3a4aThb B
nyHkte /IP/hosts.

Yes - nosepAatb Bcem. Mpy 3TOM 3HaYeHMM AOCTYN MMEIOT BCe He 3aBUCMMO OT CMINCKa
TrustAll A0BEPEHHbIX Y3/108B (MO yMONYaHUIO).

No - pa3peluaeT 40CTyn K YCTPOMCTBY TO/IbKO Y3/1aM HaXo4AWMMCA B CNINCKE
[,0BEPEHHbIX y310M. TaKKe Npu 3TOM 3HaYeHUM yunTbiBaeTca napametp Trustlocal.

AoctynHo c Bepcum MNO: LPOS 1.0.9.4SR3.

BkntoueHne/oTKOUEHNE fOBEPEHHDBIX Y3/10B U3 IOKA/IbHOM CETU.
YuutbiBaetca, koraa napametp TrustAll umeet 3HaveHne No.
TrustLocal Yes - nosepeHHbIMM By AyT NOKaNbHbIE Y3/bl M U3 cnMcKa hosts (No ymonyanuio).
No - poBepeHHbIMM ByAyT TONBLKO Y3/bl U3 cnucKa hosts.
AoctynHo c Bepcum NO: LPOS 1.0.9.4SR3.
BknitoueHne/oTkN04eHNE 06paboTku dpelimos B Tex VLAN'ax KoTopble He 3a4aHbl B
Tabauue VLAN.
TrustUnkVian Yes - nosepeHHbiMK ByayT y3nbl n3 HenssectHoro VLAN (no ymonyaHuio).
No - poBepeHHbIMW ByayT TONbKO y3/bl U3 U3BecTHbIX VLAN

AoctynHo c Bepcum NO: LPOS 1.0.9.4SR21.

3.2.6 MyHkT /VLAN

Ona cospaHna VLAN HaxmuTe coveTaHue Knasuw «ESC+C» u Beeaute VLANID unmn ananasoH
VLANID uepe3s Tupe, nocne HaxkmuTe «Enter». MNocne gobasneHua tabnmua otobpaxkaeT cnmucok VLAN'oB.
Mx napameTpbl onucaHbl B caeaytoulem nyHkte “3.2.6.1 /VLAN/VLANID”.

/VLAN Advanced ESC+h - Help
|>.. Name

| 1 default

| 10 Control

| 32 VLAN-32

| 40-45 VLAN-FILIAL-4x

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin
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3.2.6.1 NyHkT /VLAN/VLANID

[aHHbIV NYHKT N03BOASET KOHPUIYypMUpOoBaTb BbIOpaHHbIA VLAN.

/VLAN/1 Advanced ESC+h - Help
|>..
| VID 32
| Name VLAN-32
IPAddr 0.0.0.0

NetMask 0.0.0.0
Gateway 0.0.0.0

|

I

I

| Cpu Management
| Priority BKO

| PriOverride  Disabled

| Remove Remove

| Dependance 0,E1-1,E1-3
Auto System

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

LOG:28.08.15 15:15:53.736 : [console] Change of the user is made to admin

VID NaeHTnoumkatop VLAN ID.
Name CMmBO/IbHOE onuncaHue BblibpaHHoro VLAN.

IPv4 agpec ycTpoicTaa.

IPAddr
0.0.0.0 - ucnonb3oBaTb HACTPOMKU NO YMOAYAHULO
NetMask Macka noacetu.
Gateway L ntos.
Pexknm gocTtyna K ynpasaeHuio.
NotMember - 6e3 noctyna K ynpas/ieHuIo.
Cpu Member - paboTatoT TONIbKO Te NPOTOKO/Ibl, KOTOPbIE HE NO3BOAAIOT YNPABAATb

ycTpoiicteom (ICMP, TDMoP).
Management - paboTatoT Bce NPOTOKO/IbI.

MpuoputeT nNpu TerMpoBaHuu o¢perimoB meTkoit VLAN (802.1q) B COOTBETCTBMM CO
cTaHgapTom 802.1p. Mog npuopuTeT Bbigensetca 3-x 6utosoe none PCP (Priority code
point) B 3arosioBke IEEE 802.1q.
BKO - Background (cambiii HU3KUI1 MpUopuUTET).
BE1 - Best Effort.
Priority 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 BbICOKUIA NPUOPUTET).
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Mo ymonyaHuio: BKO (cameili HU3Kuii npuopumem).

MpuHyauTenbHoe o6HOBNEHME NPUOPUTETA, CMOTPUTE CBA3AHHbIE HACTPOMKK B “3.2.3.9

/Eth/nopt/QoS”

Prio id ,

roverriae Disabled - BbikntoueH (No ymonyaHuto).

Enabled - BkntoyeH.

Remove Ypanutb VLAN.

B CI‘IVI(‘?OK 3aBMCMMOcCTel (onpeaenseTtca BC(?MVI HacTpoiikamu, Hanpumep, /IP/current-
config/DefaultVlanID, /TDMoP/nopt/config/VLANID).
Pexkum ncnonbsosaHua VLAN.
Enabled — po6aButb VLAN Ha BCe NOPTbI.

Auto

System — po6asutb VLAN Ha nopT, ecim ectb 3aBUCMMOCTMU.

Disabled — He po6aBsnaTb VLAN Ha nopTbl aBTOMATUYECKW.

3.2.7 NyHkT /ATU

B paHHOM nyHKTe goctynHa Tabnvua ATU - Tabauua, ceasbiBatowas MAC-agpeca v nopTbl
MyAbTUNAEKCOPA-KOMMYTaTOpPa. [NA pesakTMpoBaHUA CMCKA NOPTOB, UMEHWU U NpuopuTeTa HeobxoaMmMo
BbIbpaTb MAC-aapec 1 HaxaTtb «Enter».

JATU Advanced ESC+h - Help
|>.. Name  Pri Ports

| 54-A5-4B-68-11-30 cpu IC6 cpu

| FF-FF-FF-FF-FF-FF bcast ~ BKO 0,1, cpu

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

3.2.7.1 NyHkT /ATU/mac-agpec

/ATU/54-A5-4B-68-11-30 Advanced ESC+h - Help
|>..

| MAC 54-A5-4B-68-11-30

| Name CPU

| Ports cpu

| Priority IC6

| Source system

| Remove remove entry

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin
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MAC MAC-agpec.

Name CumsonbHoe onucaHne MAC-agpeca.

Cnu1CcoK NopToB, N3 KOTOPbIX MOTYT MOCbINATLCA NaKeTbl Ha Tekywmii MAC-agpec - gan

Ports unicast-tpaduKa.
Cnu1CoK NOPTOB B KOTOPbIE MOTYT MNOCLIIATLCA NAKETbl- Ans multicast-TpaduKa.

Priority MproputeT ANAa NaKeToB C yKaszaHHbIM MAC-agpecom.
Source NCTOYHMK, cO34aBLLIMIA 3aMKCh.
Remove Yaanute 3anucb. Heobxoammo HaxkaTb Knasuiy “Enter” 2 pasa.

3.2.8 nMyHKrT /flash

B AaHHOM MyHKTE MOXHO MpocmoTpeTb dainbl, pacnonoxeHHole Ha flash-namsatu: log_bkb,
log_bkp, log, system.cfg, config.sys

®aiin log - MpoTokoa cobbiTnii. Co3aaeTcs aBTOMaTUYECKU NPY NEPBOM BKJIIOYEHUUN YCTPOMCTBA.
®aiin log_bkp - Konus xypHana cobbiTuit.

®ainn system.cfg - daiin KoHdUrypaLmMm ycTPONCTBa.

®aiin config.sys - paHHbIA Pann cosgaetca Ha Gew-NamaTM MybTUMNIEKCOPa-KOMMYTAToOpPa

npu CMeHe naposiel No YMOYaHUIO, MapoJIv XpaHATCA B 3awndpoBaHHOM Buae. Ecav yganutb
OaHHbIM dakn, To Naponm copocaTca Ha 3aBoACKME.

Ona npocmoTpa coaepMMOro HeobxoAuMmo BblIOpPaTb HYXKHbIM ¢ann M Haxkatb “Enter”. Ons
NMPOKPYTKM COAEPKMMOTO MCMOIb3YNTE CTPE/IKN BBEPX/BHM3. [11A BbIXOAa U3 PEXMMA NMPOCMOTPA HaXKMUTe
" )

ESC”.

/flash Advanced ESC+h - Help
|>..

| config.sys

| log

| log_bkb
|

|

log_bkp
system.cfg

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

LOG:28.08.15 13:11:20 : [console] Change of the user is made to admin

3.2.9 NyHKT /Envir
[aHHbIV NYHKT MEHIO COCTOUT U3 ABYX NOAMYHKTOB:

e ADC - npegfoctaBfifer MHPOPMALMIO O TemnepaTtype YCTPOMCTBA M  3HAYEHMAX
HaMNPAMKEeHN B KOHTPO/IbHbIX TOUYKAX YCTPOMUCTBA.

e system - NnpegoCTaBASET CUCTEMHYIO MHPOPMaL Mo 06 ycTpoiicTae.

JEnvir Advanced ESC+h - Help
|>..
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| ADC
| system

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

3.2.9.1 NyH«kT /Envir/ADC

B faHHOM NYHKTE OT06pa)KaPOTCF| 3Ha4YeHNA TeMnepaTypbl N Hal'lpﬂ)KeHMﬁ B BUAE TaGﬂMLI,bI.

JEnvir/ADC

|>..

| SwitchTemperature
| Temperature
| Voltage 1.2

| Voltage 1.8

| Voltage 2.5

| Voltage Vacin
| Voltage Vacin max
| Voltage Vacin min
| Voltage Vdcin

| Voltage Vin

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

LOG:28.08.15 13:11:20.423 : [console] Change of the user is made to admin

Advanced ESC+h - Help

Value Type State

56 C Normal
51 C Normal
1.21 Vv Normal
1.82 Vv Normal
2.53 Vv Normal
234 Vv Normal
247 Vv Normal
232 Vv Normal
0 Vv Down

12.7 Vv Normal

SwitchTemperature

Temperature

Voltage 1.2
Voltage 1.8
Voltage 2.5

Voltage Vacin
Vacin max

Vacin min
Vdcin

Voltage Vin

TemnepaTtypa CBUTYA MY/IbTUMNIEKCOPA-KOMMYTATOPA, U3MEPAEMAsA B rpagycax
Llenbcns, KoTopasa He A0MXKHA npeBblwaTtb 65°C.

TemnepaTtypa My/bTUMN/IEKCOPA-KOMMYTaTopa, uamepAaemas B rpagycax Lenbcus,
KOTOpas He A0/1’KHa npeBblwaTtb 65°C.

HanpsskeHne Ha pa3InYHbIX 31eMEHTaX MAaTbl, KOTOPbIE A0/KHbI BbITb PaBHbI
1.2/1.8/2.5 cooTBETCTBEHHO.

MepemeHHOe HanpsAMKeHne NUTaHUA YCTPOMCTBa.

MocToAHHOE HanpPAXKeHWe NUTaHUA YCTPOMCTBA OT BHELLUHEro UCTOYHMKA.

Hanps:keHne NUTaHWA yCcTpoicTBa (MNOCToAHHOE).

3.2.9.2 NyHkKT /Envir/ADC/napametp

/Envir/ADC/Temperature Advanced ESC+h - Help

|>..
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| ID 0

| Name Temperature
| Value 47

| 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:11.01.00 03:11:20 : [console] Change of the user is made to admin

ID NaeHTndMKaTop napameTpa.

Name HanmeHoBaHue napameTpa.

Value Tekyllee 3HayeHMe napameTpa.

Type EanHMubl 3mepeHna napameTpa.

State TeKyLMiA cTaTyc NnapameTpa.

WarnLow HUXKHAA rpaHnLa 3HaYeHUA NapameTpa, NpPU KOTOPOM NPOUCXOAUT
npeaynpexaeHue.

WarnHi BepxHAA rpaHMuUa 3Ha4YeHUA napameTpa, NpY KOTOPOM NPOUCXOAUT
npeaynpexaeHue.

ErrLow HWKHAS rpaHnL,a 3HaYeHUA NapameTpa, NP KOTOPOM NPOUCXOAUT OLINOKa.

ErrHi BepxHAA rpaHMLa 3HaYeHUA NapameTpa, NPU KOTOPOM MPOUCXOAMUT OLIMOKa.

3.2.9.3 MNyHKT /Envir/system

B flaHHOM NyHKTe oToBpakaeTca cucTemMHasn MHbopmaums ob ycTpolicTse.

/Envir/system

|>..

| Description 62x, 63x scpu

| Serial 7C191700

| Uptime 0 days, 0 hours, 51 min, 15 sec

| Version 2.4.8.9 [boot 2.1]

| LicenseKey 8C3SIQ2F-0OE5VF4QL-R9C0O2KD4-B3F6T1l5
| UID 37007C0731583534191707 43

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

LOG:11.01.00 03:11:20 : [console] Change of the user is made to admin

Advanced ESC+h - Help
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Description = OnwucaHue conpoLeccopa.

Serial CepuiiHbIA HOMEpP YCTPOMCTBA.
Uptime Bpems, npowealuee nocae NOCAeAHEr0O BKAOYEHUA YCTPONCTBA.
Version Bepcua MO conpoueccopa.

LicenseKey  JINLEH3MOHHbIN KAtoY.

uiD YHUKanbHbIN naeHTUPUKaTop.

3.2.10 NyHkT /EthGlobal

B AaHHOM NYHKTE BO3MOXHa rnobanbHas HaCTpOVIKa CBUTYa.

/EthGlobal

|>..

| ATUSize

| AgeTime

| ATUUsed

| VLANSize

| VLANUsed

| VLANTroubles
| BPDUTrap
| Scheduling
| QinQTag

| MTU

| 1PPrio1

| IPPri23

| IPPri45

| IPPri67

| IPPri89

| IPPriAB

| IPPriCD

| IPPriEF

| TagPri

Advanced ESC+h - Help

1024
330
38
4096

Enabled
Strict
8100
1522
00000000
00000000
11111111
11111111
22222222
22222222
33333333
33333333
10012233

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

LOG:28.08.15 13:11:20 : [console] Change of the user is made to admin

ATUSize
AgeTime
ATUUsed

VLANSize

MakcrmanbHoe KonndyecTso 3anucei B Tabanue MAC agpecos (ATU).
Bpemsa yctapeBaHua 3anucen B Tabanue MAC agpecos, war 15 cek.
Konunyectso 3anucei B Tabauvue Kommytaumm

MakcmmanbHoe Konnyectso VLAN'oB.
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VLANUsed Konunyectso 3anucen B Tabaumue VLAN

VLANTroubles OTtobparkaeT npobnembl, cBasaHHble ¢ VLAN'amun. HeobxogmMmo HacTpouTb Tabauuy
VLAN'os.

BPDUTrap BkntoueHne/oTkAo4eHWe nocbiikn BPDU-trap’oB B npoLeccop.
TpebyeTtca ana pabotbl RSTP, LLDP.
Enabled - BKkntoyeHo (No ymonyaHuio);
Disabled - oTkntoyeHo.

Scheduling ANropuTM NAaHNPOBAHUA BbIXOAa PpenmoB.
Strict - Strict Priority ana sBcex oyepeaeii (Mo ymonyaHuio);
Weighted - B3gelueHHbI Round-Robin ans Bcex ouyepenei;
Strict3Weighted210 - Strict Priority gna ouepeau 3, n B3BewweHHbIM Round-Robin
Ans ovepenein 2,1,0 (AOCTYNHO He Ha BCcex annapaTHbIX BepCusx);
Strict32Weighted10 - Strict Priority gna ouepeamn 3 n 2, n B3BeweHHbI Round-Robin
ans ovepenent 1,0 (A0CTYNHO He Ha BCex annapaTHbIX BEPCUAX);
AoctynHo ¢ Bepcuum MO LPOS 1.0.9.4SR10.

QinQTag QinQ Ter gns noptos B pexxume QinQ 1 onuum QinQ=Global

MTU MaKcMmanbHbIn pasmep dpenma.

IPPrio1 KapTa onpegeneHns BHyTpeHHero npuoputeta M3 nonaa ToS/DSCP IP ¢peitmos
Tos=00,04,08,0C,10,14,18,1C

IPPri23 Kapta onpegeneHnsa BHyTpeHHero npuoputeta u3 nona ToS/DSCP IP ¢peiimos
Tos=20,24,28,2C,30,34,38,3C

IPPri45 KapTa onpeaeneHnsa BHyTpeHHero npuopuTeta u3 nona ToS/DSCP IP ¢peitmos
Tos=40,44,48,4C,50,54,58,5C

IPPri67 Kapta onpegeneHnsa BHyTpeHHero npuoputeta u3 nonaa ToS/DSCP IP ¢peiimos
Tos=60,64,68,6C,70,74,78,7C

IPPri89 Kapta onpeaeneHns BHYTpeHHero npuoputeta M3 nona ToS/DSCP IP ¢peitmos
Tos=80,84,88,8C,90,94,98,9C

IPPriAB Kapta onpegeneHns BHyTpeHHero npuoputeta mM3 nona ToS/DSCP IP ¢peitmos
Tos=A0,A4,A8,AC,B0,B4,B8,BC

IPPriCcD Kapta onpeaeneHns BHYTpeHHero npuoputeta M3 nona ToS/DSCP IP ¢peitmos
Tos=C0,C4,C8,CC,D0,D4,D8,DC

IPPriEF Kapta onpegeneHns BHyTpeHHero npuoputeta mu3 nons ToS/DSCP IP ¢peiimos

Tos=EO0,E4,E8,EC,FO,F4,F8,FC
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TagPri KapTa onpeaeneHua BHyTpeHHero npunoputeta us nona VLAN Priority

3.3 SNMP AreHT

MynbTUNAEKCOp-KOMMYTaTOp OcCHaweH areHtom SNMP. Tlo npotokony SNMP  moXxHO
NPOCMATPMBATL TEKYLUME PEXMMbl YCTPOMCTBA, COCTOAHWE MHTEPDENCOB, CTAaTUCTUKY JOKANbHbIX W
yAaneHHbIX OWMOOK, a TaKKe N3MEHATb 3TU NapamMeTpbl.

MynbTunnekcop-kommyTtaTop Sprinter TX nogaep»xmsaet npotokoasl SNMP v1, v2¢, v3.
BKAtOYEHNE M OTKAOYEHME AAHHbIX MPOTOKO/IOB MOXHO MPOM3BECTM, YCTAHOBMB MapameTp
Enabled B 3HayeHWe Yes B COOTBETCTBYIOLWLEM HYXHOW BepcuM NyHKTe MeHo “3.2.4.11
/System/snmp/<Bepcus npotokona>".
BkAtoYeHWe/oTKAOYEHNE SnMp COOTBETCTBYIOLLLEN BEPCUMN.
Enabled Yes - BkntoueH;
No - oTKntoYeH.

Nanee Heobxo0AMMO YCTAHOBMTb MMeHa snmp community. [aa 3Toro nepengute B MeHI B
nyHKT “3.2.4.8 /System/snmp/auth”.

ReadCommunity Hactpolika umeHn SNMP community ansa yteHus (no ymonyaHuio “public”).

WriteCommunity HacTtpoika umeHn SNMP community ana 3anucu (no ymondanuto “public”).

3.3.1 Ha6opbl uHpopmauum ynpasneHus (MIB)
B My/nbTMNNEKCOpe-KOMMYTaTope peann3oBaH Habop nHpopmaumn ynpasaeHuma (MIB):

NSC-EMUX-MIB — cneunanmMsmpoBaHHbIn Habop WHbOPMAUMKM yNpaBAeHUs, COAEpPHKALLMUIA
coctoaHne uHTepdeiicos E1 n ontnyeckoro mHTepdeica. Pannbl co cneumdumkaumen NSC-EMUX-MIB
[AOCTYyNHbI Ha caiTe http.//www.nsc-com.com.
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4 PeKomeHpgaLMU NO YCTPAHEHUIO HEUCNPABHOCTEM

MyNbTUNAEKCOP-KOMMYTaTOp NpeacTaBaseT coboi CNoXHOE MUKPOMPOLECCOPHOE YCTPOMCTBO,
No3TOMy YCTPaHeHWe HeUcnpaBHOCTEM, eCNU OHM He CBA3aHbl C 0YEeBUAHLIMU MPUUYMHAMWU — OLIMBOYHOM
KoHbUrypaumeii, o6pbiIBoM Kabena NUTaHUA, MexaHMYeCcKUM NoBpeXKaeHMemM pasbema M T. N. — BO3MOXHO
TO/IbKO Ha NPeAnpUATUN-U3TOTOBUTENE UM B €ro NpeaCcTaBUTe1bCTBax.

Mpu BO3HMKHOBEHUWU BOMPOCOB, CBA3AHHbIX C 3KCMyaTaluei MynbTUMN/IEKCOPa-KOMMYTaTopa,
obpalainTech, NOXKanymncra, B Cayxby TeXHMYECKOM NoAAepKKM KOMMaHUN-NPOU3BOANTENA.

B atOom pasgene onucaHbl cnocobbl OOHapyXeHua W yCTpaHeHUs HeucnpaBHOCTEN
BO3HMKAIOLLMX NPU SKCNAYyaTaLUN MYIbTUMN/IEKCOPA-KOMMYTaTOpPa.

4.1 [wnarHocTUKa oMN60UYHbIX COCTOAHUM

OnarHocTMKa OLWMBOUYHbIX COCTOAHMIA MOXeT 6biTb NpousBeleHa Ha OCHOBe aHanusa
CBETOAMOAHbIX WHAMKATOPOB, Ha nepefAHein naHenn. B 6onee CAOXKHbIX CcAydasax HeobxoaMmo
NOAKNOUYUTLCA K MYNbTUNIEKCOPY-KOMMYTATOPY W BbIMOMIHUTb KOHCOJIbHbIE KOMaHAbl ANArHOCTUKN. Kpome
3TOro, MyJIbTUMN/IEKCOP-KOMMYTaTOp 060pyA0oBaH XKypHasiom paboTbl, B KOTOPbIN 3aHOCUTCA MHPOpMaUma
060 BCex CODOLITUAX, MPOUCXOOALMX C MYJIbTUNIIEKCOPOM-KOMMYTaTopoM. Kapgaa 3anucb B KypHasne
CHab)keHa meTKoW BpemeHU. [osib30BaTe/ib MOMKET MPOCMOTPETb XKypHan cobbiTuin, ucnonbsya telnet,
JIOKanbHbI TepMUHaN nnun 6paysep, yepes npotokon HTTP.

4.1.1 CeetogmopHaa MHAUKaUUA

CBeTOoAMOAHbIE MHAMKATOPbLI Ha MepeaHer NaHeAn My/AbTUNAEKCOPA-KOMMYTAaToOpa OTpaKatoT
Tekylee coctosaHMe WHTepdelicos E1, Ethernet, a TakKe COCTOAHME MY/bTUMNAEKCOPA-KOMMYTATOpPa B
uenom. B uenom seneHbln MHAUKATOP Ha pasbeme E1 curHanmsmpyet o nepefave AaHHbIX, @ XKenTbli 06
owmnbovyHom cocToAHUKU. CocToAaHUe meaHbix Ethernet coeanHeHunit oTobparkaeTca TPAAMUNOHHO: 3e/1EHbIN
WHAMKATOP CUrHaNMU3MPYeT O NOAK/OYEHMM Kabens n ycTaHOBNEHUN CoeaUHEHUA, a XenTblii 0 nepegaye
AaHHbIX. COCTOAHME ONTMYECKOro coeAMHeHMe OoTobpayKaeTcs 3e/eHbIMU MHAMKATOPOM MpU Haanyuum
CUTHANA Ha BXOAE NPMEMHMKA M KPACHbIM NPW ero oTCYTCTBUM.

4.1.2 KOHCO/IbHble KOMaHAbI

[na oTobparkeHNa CHETYMKOB OLWMBOK NOAb30BaATENbCKUX MHTEPdENCOB YCTPOCTB Sprinter TX,
B MY/NIbTUIN/IEKCOPE-KOMMYTATOpe peasin3oBaHa c/leaytolan KOHCONbHAA KOMaHaa:

stat

MoKasbiBaeT CTAaTUCTUKY ANA pasHbix moayneni yctponctsa. CTaTUCTMKA XxpaHutca B O3V,
coxpaHsietca 1 pa3 B8 15 MuHyT. Z1locTynHO OT 96 MHTEPBaANOB CO CTaTUCTUKOM. CUHTAaKCUC KOMaHAbl, ONucaH
B nyHKTe "3.1.3 CnuctemHble KomaHabl / stat".

4.1.3 XypHan cobbiTnin

Bce M3MeHEHMs COCTOAHWUA MHTEePdENCOB 3aHOCATCA B CUCTEMHBIM JKYPHaA C yKasaHWem
BPEMEHHOM MeTKM cobbITuA. 117 NPOCMOTPA KYPHaia MOKHO MCMO/Ib30BaTb KOMaHAy:

log

Ona npaBuabHOIo 0T06pa)KEHI/I’r'I BPEMEHHbBIX METOK B MYJIbTUNJIEKCOPE-KOMMYTATOpE
HEO6XOAMMO NpPaBU/1IbHO YCTaHOBUTb TEKYLLUYIO AaTy U BPEMA.
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YcTpaHeHue HencnpaBHoOCTel

Ta6m4u,a 4.2 coaepKUT OCHOBHbIE TUNbI OLMBOYHbIX COCTOAHMI U CNOCObbI X YCTPaHEHUA.

CocToaHue

BepoAaTHadA npuymHa

PekomeHayemoe aeincramne

HeT nuTaHua myibTUnaekcopa-
KOMMYyTaTopa, BCe
CBETOANOAHbIE UHANKATOPbI
noraweHsl

Kabenb nuTaHMA HencnpasBeH

MpoBepbTe Kabenb, N3Mmepus
Hanps)eHWe Ha pasbeme.

HeT nuTaHma MynbTUNNEKCOPaA-
KOMMYTATOpa, BCe
cBeToanogHble MHAMKATOPbI
noraweHbl

Mutatowee HanpAaxeHwue 3a
npeagenamum 4onyctmmoro
Anana3oHa

BbibepeTe UCTOUYHMK NUTAHUA C
HanpsAKeHWemM NUTaHus B
YKa3aHHOM AManasoHe
(MynbTUNNEKCOP-KOMMYyTaTOP ByaeT
B COCTOAHUMN «OTKAOUYEHO», eCn
HanpsAKeHne X00CTOro X043
WCTOYHMKA NUTaHMA Bblle
MaKCMMaNbHO A0NYyCTUMOTO
3Ha4YeHus)

HeT coegnHeHua ¢
MYIbTUNNEKCOPOM-
KOMMYTaTOPOM MO MNPOTOKOY
telnet nnm ftp

Kabenb Ethernet HencnpaseH

MpoBepbTe Kabesb, NOAKNOYMB
MYAbTUMNNEKCOP-KOMMYTATOP
3aBe0MO WUCMPaBHbIM
(npoBepeHHbIM) Kabenem.

HeT coegnHeHuna ¢
MYNbTUNIEKCOPOM-
KOMMYTaTOPOM MO MPOTOKONY
telnet unum ftp

HenpasunabHO ycTaHoOBAEH IP
agpec UnM mMmacka B
MyJibTUNAEKCOpE-

KommyTatope

YcTaHOBUTE NPaBU/bHbIN agpec,
MCMNONb3ys NocienoBaTe bHbIA NOPT

HeT coegnHeHus ¢
MYNbTUNIEKCOPOM-
KOMMYTAaTOPOM MO NPOTOKONY
telnet nnm ftp

YnpasaawoLwmin KOMnbloTep
Haxo4uTCA B APYrOM CErmeHTe
CETU W L/O3 MO YMOJIYAHUIO
HaCTPOEH HeBEPHO

BbinoaHMTE NogKNto4YeHMe N3
OAHOrO CermeHTa ceTu ¢
MYJbTUNIEKCOPOM-KOMMYTAaTOPOM

HeT coegnHeHuns ¢
MYJIbTUNNEKCOPOM-
KOMMYTaTOPOM MO MNPOTOKONY
telnet naum ftp

Afpec ynpasnaooLero
KOMMblOTEPA HE HAaXOAMTCA
cpeav agpecos A0BEPEHHbIX
Y3/10B My/IbTUN/IEKCOPA-
KoMMmyTaTopa

Job6aBbTe agpec ynpaBaatoLLero
KOMMblOTEPa B CMUCOK AOBEPEHHbIX
Y3708, UCNONb3YA
nocnenoBaTesbHbIM NopT

HeT coegnHeHus ¢

MYJIbTUNNEKCOPOM-

KOMMYTaTOPOM MO
nocneAoBaTe/ibHOMY NOPTY

HenpasuabHO ycTaHOBAEH
baud rate,konnyectso
CTONOBbIX OBUT, YETHOCTD,
KOHTPO/Ib Mepeaayn

MapameTpbl HACTPOIKK
nocnefoBaTeNbHOro nopTa
KomnbtoTepa — 115000 k6uT/c,

8 6uT, 6e3 yeTHoCTH, 6€3 KOHTPONA
nepeaayu.

O6opynoBaHue E1
NOAKNOYEHHOE K
MYbTUMNNEKCOPY-KOMMYTATOPY
HE CMHXPOHU3NPYIOTCA C
MYbTUNNEKCOPOM-
KOMMYTATOPOM, HET Nnepegaymn
E1, cBeTaTCA XKenTble
cBeToAnoaHbIe MHAMKATOPbI

OTcyTcTBUE PpU3MUYECKOro
noAKAoYeHus

MpoBepbTe pa3BoaKy Kabenel un
du3nyeckoe NoakaoueHne

O6opynoBaHue E1
NOAK/IOUYEeHHOoe K
MYJIbTUMIEKCOPY-KOMMYTATOPY
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HE CUHXPOHU3MPYHOTCA C
MYJIbTUNNEKCOPOM-
KOMMYTaTOPOM, HET Nepeaaymn
E1l, cBeTATCA Kentble
CBETOAMOAHbIE NHANKATOPbI

Apyrue napameTpbl
MYJIbTUNAEKCOPaA-KOMMYTATOpPa
MpoBepbTe Ppusmyeckoe
nogkntoyeHme E1, ncnonbsya
TecToBble Wwaendbl

Mpockanb3biBaHUA U BUTOBbIE
owmnbKu B E1 noToke

B cetn Ethernet Tepsetca
MHOTO NAaKeToB, HaNnpumep
Ethernet uHTepdeiic BkatoYeH
B pexkum HalfDuplex, ato
MOXKET BbI3blBaTb NOTEPHO
MaKeToB U3-3a CTO/IKHOBEHMA
M OTKaTOB

MposepbTe E1 coeamnHeHume,
Ncnonb3ya Wnendol
MpoBepbTe yCTaHOBKY NapamMeTpos
OxRuTTep-bydepa n BpemeHun
3KCTPanoAAUMM B COOTBETCTBUM C
OOKyMeHTauunemn
MpoBepbTe KOHPUrypaumto Ethernet
uHTepdelica, B YacTtHocTh, Duplex
peXnm
MpoBepbTe ceTb Nepesayn Ha
noTepto NakeTos

OX0 B r0/10COBOM TPaKTe

bonblasa 3agepKKa npu
nepegave NakeTos, Uau
Ype3MepHO yBeINYEHHbIN

MonpobyiiTe yMeHbLUTb pasmep
OxutTep bydepa (a0 8mc)
MonpobyiiTe yMeHbLUUTb 3a4EPKKN

ceTn.

OXUTTEP-OYydep

4.3 [unarHocTUyecKue TecTbl

Ona BbiABNEHUA M YCTPaHEHMA HeucnpaBHOCTEM 4YacTo ObiBaeT Heob6Xo4MMO MNpPOBECTU
AnarHoctn4yecKkme TecTbl.

4.3.1 NpoBepKa AOCTYNAa K My/IbTUMNJIEKCOPY-KOMMYTaTOPY

[Ona npoBepKn CBA3HOCTU CeTU McnosblyeTcs KomaHga Windows ping ¢ yKkasaHuem IP-agpeca
YAaNeHHOro yCTPOMCTBa.

Mpumep 1. MNpoBepKa CBA3ZHOCTU CeTM C NOMOLLbIO NocbinKkK ICMP-nakeToB Ha MynbTUNAEKCOP-
KommyTaTtop c IP-agpecom 192.168.111.21.

C:\>ping 192.168.111.21

Pinging 192.168.111.21 with 32 bytes of data:

Reply from 192.168.111.21: bytes=32 time<lms TTL=64
Reply from 192.168.111.21: bytes=32 time<lims TTL=64
Reply from 192.168.111.21: bytes=32 time<lms TTL=64
Reply from 192.168.111.21: bytes=32 time<lms TTL=64

Ping statistics for 192.168.111.21:
Sent = 4, Lost = 0 (0% loss),

Approximate round trip times in milli-seconds:

Packets: Received = 4,

Minimum = Oms, Maximum = Oms, Average = 0ms

MapameTp Loss, paBHblit 0%, yKa3blBaeT Ha NOJIHYIO CBA3HOCTb Mexay ycTpoictBamu. OTandHoe
OT Hy/NA 3HAuyeHWe TOBOPUT O BO3MOMKHbIX Henosaakax (3/1eKTPOMArHMTHble HaBOAKM Ha Kabenb,
HenpaBWAbHAsA HAaCTPOWKa M T. Nn.).

Bpemsa nepepaun AaHHbIX OT MY/bTUMNEKCOPa-KOMMYyTaTopa A0 toboro Apyroro ycTponcTea
MOKHO ONpesennTb Mpu MOMOLLM KOMaHAbl My/bTUMNIEKCOopa-KoMmyTaTopa ping. CoobleHune «Echo
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request time out» roBOpPWUT 06 OTCYTCTBUM CBSIBHOCTM MEXKAY MY/bTUMNNEKCOPOM-KOMMYTaTOpPOM U
YOaNEHHBIM YCTPOWCTBOM.

MNpumep 2. OnpeaeneHune 3agepKn Npu nepesade JaHHbIX MeXAY SIOKANAbHbIM U YAANEHHbIMU
MY/IbTUNNEKCOPAMU-KOMMYTAaTOpamu. IP-agpec  yganeHHOro  My/bTUNAEKCOPaA-KOMMYyTaTopa paBeH
192.168.0.22.

LPOS > ping 192.168.0.22
Echo reply 0.231ms

Mpumep 3. MNposepKa CBAZHOCTU CETM C NOMOLLBIO NOCbINKK ICMP-nakeToB HA MyAbTUNAEKCOP-
KommyTaTtop ¢ IP-agpecom 192.168.0.225 B VLAN-e c Homepom 32.

LPOS > ping 192.168.0.225 -v 32 -t 3
Echo reply 0.281ms
Echo reply 0.248ms
Echo reply 0.236éms
Ping statistics:

Packets: Sent 3, Received 3, Lost 0 (0% loss)
Approximate round trip times:

Minimum 0.236éms, Maximum 0.281ms, Average 0.255ms

4.3.2 TMposepKa coctosHuAa uHtepdeiica Ethernet

OnAa  npoBepkM CcOCTOAHUA UHTepdeica MyAbTUNAEKCOPOB-KOMMYTAaTOpPoB Sprinter TX
MCNoAb3yeTcs NYHKT meHto “3.2.3 /Eth”.

Mo Karaomy mHTepdeiicy BbIBOAMTCA MHPOPMaALMA 06 YCTaHOBAEHUU COEAMHEHUA, pPeUMe
AynneKca u CKopocTu paboTbl.

4.3.3 [lposepKa cocTtoaHuA uHTepdeica E1

OnAa npoBepkM CcOCTOAHUA UWHTepdeica MyAbTUNAEKCOPOB-KOMMYTAaTOpPoB Sprinter TX
MCMNOAb3yeTca NYHKT MeHto “3.2.1 /E1”.

OTobparkaetca MHPOPMaLMA O COCTOAHWM BUPTYasIbHOFO COEAMHEHUA WHTepdEecoB U ero
KOHbUrypaumm.

4.3.4 NposepKa coctoAHUA UHTepdenca TDMoP

[OnAa npoBepkM CcOCTOAHMA UHTepdeirca MyNbTUNAEKCOPOB-KOMMYTaTOpoB Sprinter TX
MCMNO/b3yeTCcA NYHKT MeHto “3.2.2 /TDMoP”.

OTobparkaetca MHPOPMALMA O COCTOAHWM BUPTYAZIbHOTO COEAMHEHWUs WHTepdeicoB U ero
KOHUrypauum.

4.3.5 YcTaHOBKa AMArHOCTUYECKUX wneiidpos

TecToBbIV PeEXMM NMO3BONAET NPOBEPUTLb KaK annapaTtHy 4aCTb JIOKA/IbHOTO My/ibTUNEKCOpPA-
KOMMYTATOpPa, TaK U pPa3/indHble CErMeHTbl CETU, o6pa303aHH017| NMHUAMU nNepenayvyn OaHHbIX, a TaKXKe
NIOKaJZIbHbIM U yA3d/IEHHbIM O60pyAOBaHMEM. M30ﬂMpOBaTb oTAe/IbHbIE Y4YaCTKM TpPakKTa MOXHO
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BK/IlOYEHMEM TecToBbIX wWelidoB B MHTepdencbl E1l. MynbTUNNEKCOP-KOMMYTaTOp AaeT BO3MOMKHOCTb
BK/1I0YATb B KaXablli U3 nHTepdeicos E1 gBa BUAA ANArHOCTUYECKUX WNENPOB — NOKANbHbIM U yaaNEHHbIN.

B pexume noKanbHoro wnerida MynbTUNIEKCOP-KOMMYTATOP COEAMHAET BbIXOZ MPUEMHMKA
nHTepdeica E1 ¢ Bxogom ero nepepgatyumka. CurHan, noctynatowmii Ha uHTepdeic E1, nepepaetca K
YOANEHHOMY MY/IbTUMNEKCOPY-KOMMYTATOPY, @ CUIHaA, MPUHATbIM OT yAaNeHHOro My/bTUMAEKcopa-
KOMMYTaATOpPa W OTHOCALLMICA K aaHHOMY MHTepdeiicy E1, urHopupyeTcs.

[ns BKAOYEHMA NOKaNbHOrO Weida Ha NopTy HeoHbXo4MMO BO BKAaZKe MeHto “3.2.2.1
/TDMoP/nopt/config” napametp Loop nepesectu B 3Ha4eHue Yes.

Cxema NpoxoXKAeHUA CUTHaNa B PEKMME NIOKaNbHOro waelda

Wnto3

Mopt G.703/E1 MopT Ethernet

NPHEMHIK nepeparumi

MyneTunnexcop

toxa | toxme
-
oxa | Woxme

sbixop | Bxoa

nepeaaTumK NPUEMHUK

seixop | exon

[na BKNoueHNA yaaneHHoro wneida Ha NnopTy He0bX0AMMO BO BKAaAKe MeHo “3.2.1.1
/E1/nopt/config” napameTp Loop nepesectu B 3HauyeHue Yes.

Cxema NpoxoXKaeHUsA CUrHana B perkMme yganeHHoro wienda.

Lntos

Mopt G.703/E1 Mopt Ethernet

APUEMHUK nepeaatynk

MyneTunnekcop

np

toxe | woxiig
oxa | Hoxias

BhixOf | BxOA
BbiXOA | BXOA

nepegartymk

4.4 MOHUTOPUHT KayecTBa COeAMHEHUA U CTaTUCTUKA OLLUMBOK

Ona oTobpaxkeHua cTaTUCTUKM uHTepdelica E1 n TDMoP mynbTMnaekcopa-KommyTaTopa
Sprinter TX ucnonb3ytoTca MNyHKTbl meHio “3.2.1.2 /E1/nopt/statistics”, “3.2.2.2 /TDMoP/nopt/state”,
“3.2.2.3 /TDMoP/nopt/statistics”.

4.4.1 C6poC CTaTUCTUKMU

[nsa cbpoca cyeTunmKoB OWMOOK Ha MyNbTUNIEKCOPax-KoMMyTaTopax Sprinter TX Heobxogumo
HaaTb coyeTaHue Knasuw “ESC+r”, npeaBapuTeNbHO Nepeign B HYKHbIA NYHKT MEHIO, CYETYMKM KOTOPOrO
HEeobXxoaAMMO 0B6HYNUTD.

4.5 Yacro 3apgaBaemble BONpPOCHI

1. Kak mynbTunieKcop-KommyTaTop obpabaTtbiBaer owwmnbouHble coctoaHua E1?

MY/IbTUNNEKCOP-KOMMYTaTOp 06pabaTbiBaeT owmMbouHble cocTosHuA E1 u Ethernet cneayowmm
cnocobom:

OwmnbkM E1:

Pexknm 6e3 BblaeneHus GpelimoBon CTPYKTYpPbl:

B cnyyae coctosiHma LOS (Motepsa CurHana) Ha MECTHOM CTOPOHE MY/IbTUNIEKCOP-KOMMYTATOP
OyAeT NocbiNaTh HA YAANEHHbIM MyAbTUNAEKCOP-KOMMYTaToOp nakeTbl IDLE npumepHo ABa pasa B CEKyHAY,
a YAaNeHHbIN MybTUNAEKCOP-KOMMYTaTop ByaeT reHepmMpoBaTb curHan AlS.
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Bce apyrne cocToAHWMA, nocnaHHble ycTpoiicteom E1 (BKAtouas MHPoOpMaLMIO OTHOCUMTENbHO
timeslot 0), O6yayT npo3payHO nepefaHbl  MyAbTUMNNEKCOPOM-KOMMYTAaTOPOM Ha  YAaNEHHbIN
MY/IbTUNNEKCOP-KOMMYTATOP, @ TOT B CBOIO ouyepeb nepesact ux B IMHULO.

PexuMm c BblaeneHnemM U KOHTponem GpeirimoBoin CTPYKTYpbI:

B cnydyae LOF/AIS, o6HapyeHHOro Ha MeCTHOW CTOPOHe, MynbTUMIEeKCOop-KoMMyTaTop byaeT
CUIHANIN3UPOBaTb O COOTBETCTBYIOLWEM COCTOAHUU, OAHOBPEMEHHO C 3TUM MPO3PayHO nepenasas NOTOK
OAHHbIX HA YAANeHHbIN MyNbTUNAEKCOP-KOMMYTATOP, @ TOT B CBOK OYepesb Mepesact ero B JIMHUIO,
CUTHAIN3UPYA O HAIMYUM OLIMOOYHOIO COCTOAHMA.

Ownbku Ethernet:

B cnyyae oTKasa ceTu nepegayn AaHHbIX (OTCYTCTBME nMpuMema nakeToB, Hecywmx E1 noTok) B
TeyeHMn BpemeHM MaxTimeout B nuMHMIO ByaeT nepenasBaTbCA 3KCTPAMNOAMPOBAHHBIM NoTok E1l, a no
ucTeyeHun aToro spemeHn — AlS.

2. Kak A mory rapaHTMpoBaTb npuoputeT Tpadumka E1 Hag, apyrumu gaHHbimu Ethernet/IP?

MynbTUNAEKCOP-KOMMYTATOP pPeannsyeT TpuU BO3MOMKHOCTM YKasaTb MNPUOPUTET MAKETOB,
Hecywmx TpadukK E1:

VLAN ID (YpoBeHb 2)

Mone ToS (YposeHb 3)

UDP nopTt agpecata (YpoBeHb 4).

Kaxaaa Bo3mMOXKHOCTb QOS OCHOBaAHA Ha pa3/inyHbIX ypoBHAX OSI M MOXKeT HacTpamBaTbCa Ana
Karkgoro notoka E1 mHamsmayanbHo. O6BpaTMTe BHUMaHMWE, YTO MYAbTUNIEKCOP-KOMMYTATOP TOJIbKO
nomeyaetr TDMoP TpaduK COOTBETCTBYIOLWMMM METKaMW, Ha OCHOBE KOTOPbIX BCE Apyrue y3/bl Cetu
(KomMyTaTOpPbI, MapLLPYTM3ATOPBI...) AO/IKHbI 0becneymnBaTb emy NPUOPUTET NpU Nepegade. Peluan, Kakow
M3 MEXaHM3MOB MCMOJIb30BaTb, MOXKaNyncTa, ybeamutecb, 4TO BbIOPaHHLIN BapuMaHT MNOAAEPKMUBAETCA
MMeLWMMcA ceTeBbiIM 06OpPYyLOBaHMEM M YTO OHO NPABUAbHO CKOHOUIYPUPOBAHO ANA obecneyeHua
npuopuTesaLmm.

VLAN ID

MynbTUNNEKCOP-KOMMYTATOP COBMEecTMUM O cTaHgaptom |EEE 802.1p&Q. 310 paet
BO3MOXHOCTb nonb3osartento yctaHoBuTb VLAN ID u npuoputeTt VLAN. 310 gobasnset yeTbipe b6aita MAC
ypoBHio (YpoBeHb 2) Ethernet ¢peitma. 3Tn 6aliThl cogepxaTt nHdpopmaumio o VLAN ID, u npuoputete
VLAN, KoTopblit MoxKeT 6biTb OT 0-7. BCTpOEHHbIN KOMMYyTaTOp My/bTUMNIEKCOPa-KOMMyTaTopa Tpebyer,
4yTobblI NPUOPUTET ObIN PaBeH 6-TM UAKM 7-mu ans obecneyeHnsa abCONOTHOTO MPUOPUTETA, ECAN Ke
MCMNOJIb3YIOTCA BO3MOXKHOCTU MpUOpUTE3aLMM [O0MNOJHUTENBHOrO 060PYAOBAHMA, MOMKHO WMCMNOb30BaTb
ntoboe uncno. B aTom cnyvae mynbTUNAEKCOP-KOMMYTATOP JINLWb NOMeYaeT nakeTbl E1, a AONONHUTENbHbIE
KOMMYTaTOPbl OTBETCTBEHHbI 33 TO, YTOObI AaTb NpUopuTeT cornacHo nHoopmaumm VLAN. Ybeautech, 4to
TpaduK E1 umeeT camblii BbICOKMIA NPUOPUTET B MeCTHOM ceTn Ethernet.

ToS

ToS (Type of Service) - 6aiT, pacnonioXKeHHbI B 3aronosBke IP (YposeHb 3) M coctoswuii B
6ONbLINHCTBE c/lyyaeB U3 Tpex cneaytowmx nonei: "PRECEDENCE", npeaHasHayeHHoe ans 0603HauYeHus
npuoputeta gatarpammsbl, " TOS", yKkasbiBatoliee, Kak ceTb AOKHa AeNaTb BbIOOP Mexay NponycKHOM
CNOCOBOHOCTbIO, 334EPKKOM, HAAEKHOCTBIO, U CTOMMOCTBIO U HEUCNO/Ib3yEMOE B HaCTOALLEE BpeMsA none
"MBZ", KoTopoe A0/1KHO ObITb YCTaHOBAEHO HOMb. MoapobHoCcTM onucaHbl B RFC791, RFC1349 1 RFC2474.
MynbTUNAEKCOP-KOMMYTATOP NO3BOAIAET YCTAaHOBUTL N060E 3HaYeHue (yKa3zaHHOe B LWeCTHaALATEPUYHOM
Buae) ans scero b6aita ToS IP.

Mpumep:

Mpwn gsonyHbix 3HavyeHuAx 101 ana nonsa IP PRECEDENCE mn 1000 gna TOS pesynbTupytowmii
6anT 6yaet 10110000, T.e. wecTHaguatepuyHoe DO

MopT Ha3HayeHna UDP
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Ona nepepaun TDMoP TpadumKka MynbTUMNAEKCOP-KOMMYTAaToOp WCMosb3yeT npoTtokon UDP
(YpoBeHb 4) M 3HauyeHMe MopTa HasHayeHuA B 3aronoBke UDP npu sTom Bcerga ycTaHaBAMBaeTcs B
AecATMyHoe 3HadveHue 41000. Y3nbl ceTM MOryT ObiTb  CKOHPUrypupoBaHbl gns  obecneyeHus
npuopuTesauumn CornacHo 3Tomy nosto.

¥Y3/bl CETU MOTYT UCNONb30BaATb, YTOObI onpeaennTb NnpuopuTeT Tpaduky TDMoP cornacHo noto
nopta Ha3sHa4vyeHuAa UDP.

3. BblgeneHue AOCTAaTOMHOM NPONYCKHOM CNOCOBGHOCTU rapaHTUPYIOT HagnexKawmne GyHKUMOHaIbHbIe
BO3MOXXHOCTU MYJIbTUMN/IEKCOPA-KOMMYyTaTopa?

OpHOM TONBbKO MPOMYCKHOM CNOCOBHOCTM HepoCTaTOuMHO, YTOObl FrapaHTUPOBaTb YCTONYMBYHO
nepegady E1, B ceTax, 3arpykeHHbIX AOMOJAHUTENbHbIM Tpadukom (Hanpumep, Tpaduk WHTpaHeT uau
NHTepHET), MOXKET BO3HUKHYTb pAg, ApYyrux npobaem:

dnykTyauma BpemeHM 3agepKu. Hecywme E1 Tpadumk nakeTbl MOryT ObiTb 3a4eprkaHbl HA
pa3sHoe Bpems (XOoTa BeCb TPadpMK B KOHEYHOM cyeTe MPOMAeT u3-3a Toro ¢akTa, YTo ecTb AOCTaTOYHas
MPOMYCKHan CNOCOB6HOCTL). ITO MOXKET MPOUCXOANTb M3-3a NeperpyeHHbIX CeTei, MexaHM3MOB odepesen,
N T.4. MynbTUNNEKCOP-KOMMYTATOP MOMKET KOMMNEHCUPOBATb HEKOTOPYIO GAIYKTyaumio (40 2-yX CEKYHA), HO
6o0/blwan GAyKTyauusa BbI30BET Npobiembl.

HenpaBuabHbIN NOPALOK - MaKeTbl MOFYT NPUINTU B APYroM NOpALKEe OTHOCUTENIbHO TOrO KaK OHM
6b11M oTNpasaeHbl. MynbTUNNEKCOP-KOMMYTATOP BOCCTaHAB/IMBAET NOPALOK CIeA0BAHUA MAKETOB, HO Npu
ManoM pasmepe AKUTTepP-Oydepa MOXKET NPOU3OUTU NOTePsA MHPOPMaLLUN.

Motepa [MMakeTa - NakeTbl MOMAM OblTb MPOUTHOPUPOBAHLI Ha HEKOTOPbIX Yy3/7aX B CETU
(mapwpyTnsaTtopax/KoMMyTaTOpPOB) M3-3a HEAOCTAaTOYHOM CKOpPOCTM 06paboTKM, 3aHATOCTM oyepeam
nepegayuv uan npmvema, nepenonHeHus 6yopepos, U T.4. O6bIYHO 3T NPobaembl pelatoTca, BblaeeHMeM
BbICOKOIo npuopuTeTa TpaduKy E1 no oTHOWEHMIO K Apyromy TpaduKy.

B cutyaumm, Korga ysnbl ceTM He obecneuymBatoT npuoputesaumto ana E1 TpadumKa, paboTta
MY/IbTUNNEKCOPA-KOMMYTATOPa YXYALWAETCs, XOTA A0CTaTOYHasA NPONYCKHan cnocobHocTU 1 obecneyeHa.

Mpy BO3HWKHOBEHUW npobiem obpatTuTecb B TEXHUYECKYHD MOAAEPNKKY ANA MNOAYyYeHUs
KOHCY/NbTaLMM 0 cnocobax NPoBEPKM MYIbTUMNIEKCOP-KOMMYTATOpa U paboTbl ceTn

4. Kakosbl TpeboBaHMA K NaKeTHOM ceTu, MPU KOTOPbIX BO3MOXKHa nepeaaya notoka G.703/E1?

1. 3ppekmeoi spemMeHU 3a0epHKU.

B TeKkywielt Bepcum HeT axonogasuTenda. Moatomy, ecinm aboHEHTbl MCNO/b3YIOT aHANOroBble
TEePMWHANbI, TpaH3uTHoe Bpems 6onee 10 mc 6OypeT nNpUMBOAUTL K MOAB/IEHMIO XapaKTepPHOro
«MeTananmyeckoro» Tembpa rosoca, a 6onee 20-30 Mc — NOJIHOLLEHHOTO 3X0. 3aMETHOCTb 3aBUCUT OT TMMa
TEPMMUHANbHbIX YCTPONCTB U aKYCTUYECKOTO OKPYIKEHUSA.

2. [flomepu nakemos.

CnoHTaHHble NOTEPU MNAKETOB YCTPOMCTBO MOXKET MCMPaBAATb MOCPeACTBOM MPONPUETAPHOro
HageXHoro npotokona. OAHAKO Ha 3TO HYXHO BPEMA, U €C/NM U3-33 3aMETHOM TPAH3UTHOM 3a4ep’KKM
NOBTOPHbIN NaKeT NPUAET NO34HO, OH He ByAeT NCNO/Ib30BaTbCA.

3. Bapuayus epemeHu 3a0epHKu.

Bapvaumm BpemeHW nepedaunm  NaketToB  KomneHcupyloTca  xuTtep-bydepom  Ha
NPUHMMAIOLLEM  MY/bTUMNNEKCOPE-KOMMYTaTope, pasmep [AxKuttep-bydepa ponkeH 6biTb 6Honblue
MaKCMMaNbHO A0NYCTUMOrO OTK/NOHEHWA BPEMEHW MepeAayn oT cpedHero BpeMeHW nepegayu naketa
natoc 1 mc.

5. Kakas mMHMManbHaA NponyckHasa cnocobHocTb TpebyeTca ana nepegaumn 1-ro CTpyKTypUpPOBaAHHOIO
M HECTPYKTYpPUPOBAHHOro NoToKa G.703 uepes IP-ceTb 1 yepes Ethernet-ceTb? OT uero 3To 3aBUCUT?
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Y 060oux NMOTOKOB HOMMWHa/bHasa 6uToBasa ckopocTb 2048 k6ut/c. O6o3Haumm E1 = 2 048 000
6uT/c.

Ecnan, Hanpumep, Mcnonb3yeTca nepegada naketamu no N 6aiT nonesHoW Harpysku, To Ha
KaXKAbl NaKeT HY)KEH elle 3aronoBok, XX 6ant gns naketa 802.3 n YY 6aiT ana naketa UDP. Nostomy
ncnosb3yemas nosoca 6onblue.

[NMHbI COCTaBHbIX YacTel 3aro/I0BKOB NMaKeToB cieaytowme (B 6aiTax):

MAC = 14 (DA = 6, SA = 6, EtherType = 2)
VLAN = 4
TDMoP = 14
IP = 20
UDP = 8

3aronoBok ansa naketa 802.3 (MAC + VLAN + TDMoP), XX = 32 6alita = 256 but
3aronoBok ana naketa c IP/UDP, YY = 60 6ainT = 480 6ut
Kosnnyectso Ethernet naketos B cekyHAay ana nepegaum notoka E1, Cnt = 2 048 000/N

E1 = 2048000 (6uroBas ckopocCcTe noroka El1, 6wur/c)

N = 2048 (nomesHas Harpyska, 06uT)

XX = 256 (gmmHa 3arojoBka 6e3 IP/UDP, 6ur)

Yy = 480 (mgmamHa 3arojioBka ¢ IP/UDP, 6wur)

Cnt = 1000 (KommuecTBO Ethernet makeToB B CEeKYHIY)

Monoca nponyckaHua gna naketos 802.3 (6e3 3azonoekoe IP/UDP) B 6utax =
Cnt * XX+ Cnt * N=1000 * 256 + 1000 * 2048 = 2 304 000 6ut/c nan 2304 k6um/c

Mosioca nponyckaHua s naketos ¢ 3a2oa08xkamu IP/UDP 8 6utax =
Cnt * YY + Cnt * N = 1000 * 480 + 1000 * 2048 = 2 528 000 6uT/c unu 2528 k6um/c

CBoaHble TabiMLbl NOI0ChI MPONYCKaHWUA A1 0AHOro notoka E1 B KGUT/C Ans pasHbIX NapaMeTpos:

¢ IP/UDP, maxPayload = 1458 6aiir

K6MT/C TimeSlot | 32 | 16 | 8 | 4 | 2 | 1 | fps
FrameSize (0,5 mc)
1 3008 | 1984 | 1472 | 1216 | 1088 | 1024 | 2000
2 2528 | 1504 | 992 | 736 | 608 | 544 | 1000
5 2240 | 1216 | 704 | 448 | 320 | 256 400
10 2144 | 1120 | 608 | 352 224 | 160 200
20 - 1072 | 560 | 304 | 176 | 112 100
63 - - - 271 143 79 | 31,75

6e3 IP/UDP, maxPayload = 1486 6aiit
K6ut/c TimeSlot ‘ 32 ‘ 16 ‘ 8 ‘ q ‘ 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
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10 2099 | 1075 | 563 | 307 | 179 | 115 200
20 - 1050 | 538 | 282 | 154 90 100
63 - - - 264 | 136 72 | 31,75

6. KakoBa 3agep)XKa BHOCMMas YCTPOUCTBOM U OT Yero OHa 3aBUCUT?

3a/ieprKKa Ha NakeT13aLmMio BO BXOAHOM yCTponcTee. MponcxoamT Ha BpemMa 3amnoIHEHUA NakeTa
AaHHbIMK OT E1 - FrameSize.

3agepKKa B Axutrep bydepe B BbIXOAHOM YCTpoOMCTBE. B cpeaHem paBHa pasmepy bydepa,
KOTOpPbIM yCTaHaBAMBAET NO/b30BaTe b UCXOAA U3 NapamMeTpoB ceTu - JBSize.

7. Kakue Tunbl curHanusaumm nepepgatotca wno3om? CAS, CCS? Jliobble? EcTb nM Kakue-nmbo
orpaHuuyeHma? PRI ISDN, SS7, proprietary out of band?

Jobble. B Tekywel Bepcun KaHan abcontoTHO NpPo3payeH.

8. Kakum o6bpazom npoucxogut nepegayda cCUHXpoHM3aumMmn? KTo moxeTt/aonKeH ABAATLCA UCTOYHUKOM
CUHXPOHU3aUUK B ceTn? MOXKeT U W03 ABAATLCA UCTOYHUKOM CUHXPOCUrHana?

B TeKylein BepcMM Ha KaxkOoOM BbIXOAHOM nopTy E1 CMHXpOHM3aLuMs BOCCTaHaBAMBaEeTCA
NPOrpaMmMHO, NCXO4A M3 XapaKTePUCTMK NOTOKa NPUHATOrO Yepes ethernet nau ot gpyroro nopra E1.

9. Noaaep:kusaerca am ctpyKtypa FAS, CRC4?

Crpyktypa FAS/NFAS moskeT aHa/n3MpoBaTbCA, €c/iM B yCTaHOBKax notoka E1, mapamertp
"Unframed" yctaHoBneH B "No". B 3Tom c/iydae, OTCYTCTBME TaKOM CTPYKTYpbl OyAeT BOCMPUHATO KaK
owmnbka. Crtpyktypa CRC4 MOXKeT aHa/M3MpoBaTbCA, €CAM B YCTaHOBKax MoToka E1, BbicTaBuTb
COOTBETCTBYIOLLME onuum B napametpe "CRC4".

10. KakoBa maKcMmanbHasA AnHa Kagpa, obpabaTtbiBaemas BCTPOEHHbIM KOMMYTaTopom?

MoxeT bbITb HacTpoeHa Ha 1518 untagged / 1522 tagged, 1632, 2048, 10240. 3HauyeHue no
ymondaHuio 1518/1522. 3aBMcKT OT annapaTHOM BepCUM YCTPOMCTBA.

11. Kakum o6pasom pasgenserca wmpuHa WAN-KaHana mexay notokamu E1 n octanbHbiM Tpapukom?
[AMHaMMHYecKu, CTaTUYeCcKn, oT Yero 3aBUCUT?

B KommyTaTope ecTb 4eTbipe ypoBHA ouyepenei. NakeTbl, Hecywme E1, nmeloT npuopurer,
3afaHHbIM napametpammn "VLANPri", "ToS" B nyHkte "3.2.2.1 /TDMoP/nopt/config". Mo ymonyaHuio,
ANCUMNIMHA NAaHUPOoBaHMA — strict priority, To ecTb ecnn ecTb XoTa Obl O4MH NakeT ¢ AaHHbIMKU E1, OH
byaeT Hanpas/ieH B BbIXOAHOW MOPT pPaHblUe BCEX OCTa/IbHbIX MAKeToB. TaKas AUCUMNAWHA rapaHTUpYeT,
YTO €C/IN rOJI0COBbIE AaHHble B NPUHLMNE MOTYT BbiTb AOCTaBAEHbl Yepe3 arperaTHble MHTepdEenchbl, OHM
6yayT AOCTaBNEHbI B /ILODObIX YCIOBUSAX.

AvcumnanHy naaHMpoBaHUA BbiIXOAa PPernmoB MOXHO M3MeEHUTb napameTpom "Scheduling" B
nyHkte "3.2.10 /EthGlobal". MoHO opraHu3oBaTb NaaHMpoOBaHWe ouepedelt Tuna round robin ¢
Pa3/INYHBIMX  OTHOLIEHUAMM, obecneunTb YacTM MAM BCEM MaKeTam noJsib3oBaTesibckoro Ethernet
NPUOpPUTET PaBHbIN WAWM Npesblwalowmin Takosoi y E1. OgHako 37O 3a npeaenamu notpebHocTel
06bl4HOro NoNb30BaTeNA. Pa3Be UTO 3TO MOXKET BbITb MHTEPECHO Ha Y3KMX KaHasax, Mo KOTOPbIM NbiTaloTCcA
nepenaBaTb HECKOJIbKO NOTOKOB E1l. PasHbIli npuopuTeT no3soanT AobuTbcA noodepenHoNn aerpagauuun
MOTOKOB NPW CYy}XEHUM KaHaNa, a He paspyLleHMA BCeX NOTOKOB O4HOBPEMEHHO.
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12. MoNHOCTbIO 1N HE3AaBUCUMAA CUHXPOHM3ALUMA ANA KAaXKAOro noprta, nepegarowero notokn E1? Ectb
N1 Kakue-nnbo orpaHnueHma?

MNMoNHOCTbLIO He3aBUCKMMA.

13. Kakoit adpdekT gaér ycraHosKa napametpa Unframed = Yes/No?

Motok ¢ napametpom Unframed = Yes, nepegsaetcAa 6e3 KOHTPOAS COAEPHKMMOrO.
EQMHCTBEHHOE, YTO BOJIHYET MY/IbTUMNIEKCOP-KOMMYTATOP — Ha/aMuMe XOTb KaKOro-HMbyab curHana u
BbIMONHEHWE npaBua KoamposaHua AMI/HDB3. Motok ¢ napametpom Unframed = No, nposepsaeTca Ha
Hannume FAS/NFAS. Ortcytctene  ¢$peitmoBon  MnocnenoBaTesibHOCTU  cumTaeTca  owmnbkoin. C
dperimmpoBaHHbIM noTokom (Unframed = No), MOXKHO MCNONb30BaTb KOMMPECCUIO, YCTaHOBUB NapameTp
Compression = Yes, B nyHkTe “3.2.2.1 /TDMoP/nopt/config”

14. Kak onpeaenutb onTUManbHblii pasmep AxKuttep-6ydepa? Ha uto BauseTr MameHeHue pasmepa
BbIXOAHOMU ouyepegu?

OH ponxkeH b6bITb 60nbLIE, YeM PAYKTYyaLMA TPAH3UTHOTO BpeMeHM B ceTU. Hanpumep, ecam ans
CTa NaKeToB Bpemsa TpaH3uTa Konebnetca ot 2.5 a0 6.5 mc, To bydep aonxKeH bbiTb, X0Ta 6bl 4 MC, YTOObI HU
OAVH MaKeT He 6bln noTepsH. Jlydwe, ecnm bydep euwe 60sblue, TOrga CMOXKET paboTaTb MexaHU3m
nepesanpoca NoTepAHHbIX MaKeToB.

PekomeHayemblit pasmep OKuTTep-bydepa B MC, MOXKHO MOCMOTPETb B NapameTpe
"RecommendedJB" B nyHkTe "3.2.2.3 /TDMoP/nopt/statistics".

He Bceraa mMoXHO yA0BAEeTBOPUTbL 3TOMY ycnosuto. Hanpumep, 8 KaHane Wi-Fi nogasnatouwee
6ONbLWNHCTBO MAKETOB AO0CTaBAAETCA 33 eAMHULbl MUAUCEKYHA, a Hebosbliana 4acTb, ckaxkem, 0.1%,
334ep’KMBAETCA Ha ceKyHAy M 6onee. HenpakTMYHO ycTaHaBnAuBaTb Oydep B ABE CeKyHAbl M3-3a
HenpuemnemMon 3agepKu u axa. Ero cnegyert ycTaHoOBUTb, CKaxkem, 10 Mc, U NMPUMMPUTLCA C TEM, YTO
Ma/ias YacTb NakeToB ByAeT noTepsiHa U BO3HUKHYT BbinageHusa. OHM NPaKTUYECKN He yXYALIaloT KayecTBo
nepezaym ronoca v noyTn He BAMAKT Ha pPaboTy GpaKCcoB M MOAEMOB.

MoaTomy BO BCeX Cay4yasx, Korga Aucrnepcua BPEMEHM 3afepPrKKU MpPeBblllaeT eAuHULbI
MUNNCEKYHA, BENIMYNHA Bydepa — KOMNPOMMUCC MeEKAY 3a4EPHKKOM M KONMYECTBOM NOTEPAHHbIX MAKETOB.

15. Kak onpegenutb onTMmanbHbi pa3mep AaHHbIX B nakeTe? Ha uto Banser usmeHeHume?

Bosblie NnakeT — MeHbLUe OBepXes Ha nepegayy 3aronoBKa. bonblle 3aaeprkka Ha NakeTM3aumio.
Bonble notepu nonesHon MHGopmaLmm Npm NponagaHNmn o4HOro NakeTa.

16. Kakoe makcMmanbHOe KOAN4ecTso nopTos MOXXHO 06'bep,MHVITb B CTeK?

CTeK 60/blle He noaaepmnBaeTca.

17. Kakoit Homep NopTa MCNOJIb3YeTCA YCTPOIMCTBOM NpU nepegaye No NakeTHol cetn?

UDP - 41000 dst, 41001 src

18. 3auem HyKeH BCTPOEHHbIA TEPMUHA/IbHbIA CepBeP U Kak UM NONb30BaTbCA?

Hanpumep, Ha caliTe ycTaHoBAeH w03 BmecTe ¢ ATC, y KOTOPOI M3 NOPTOB yNpaB/AeHNA TONIbKO
RS-232. CepBep npuroamtcs, 4tobbl ynpasnaTh eule n 3toih ATC yepes IP ceTb. Ee nopT RS-232 noasutca Ha
cooTBeTcTBYtOWEeM IP nopTy Hawero wato3a.
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19. Mbl xoTUM nepeaaBaTtb AaHHble E1 uepes paguo-Ethernet. Bcerga nm 6yaet pabotaTb Wwalo3 B 3TOM
cxeme. KaK Hy)>XHO ero HacTpoUTb ANA ONTUMA/IbHOWU PaboTbl, U KaKue orpaHUYEeHUA BO3MOMKHbI?

Mo Hawum nNpeacTaBAEeHUMAM, HYXHO MMETb MOJA0CY, B Napy pPa3 MPEeBbIWAOLWY 3arpy3Ky
KaHana paHHbimu E1. PacnpepeneHve BpemMeH 3a4ep’KKM MaKeToB AO0/MKHO 6biTb COCPeaoToyYeHo B
uHTepsasne 0..10 mc Bo 1U3beKaHMe NOSABAEHUS CUNBbHOTO 3xXa. [pu 3ToM AxKutTep bydep CTOUT yCTaHOBUTD,
cKaxem, 15 mc. MakKeTbl, 3ageprKaBwimnecs 6osblue, YeM Ha 3TO Bpemd, byayT BbibpoweHsbl. [Mo3Tomy gona
TaKUX MAKeTOB B KaHane A0/XHa 6biTb Heboblwoi. Mnaga Ha cTaTUCTUMKY E1, MOXKHO OLUEHUTb, Kakan Ao
nakeToB He nonana B jitter buffer.

Kpome aToro, ewie oanH napameTp — maximum gap interpolation — yka3sbiBaeT Bpems, B Te4eHue
KOTOPOro npu MOJHOM OTCYTCTBMM NAKETOB Ha BxoAe w3 bypeT nbliTaTbcA nogasaTb Ha nopt E1
npeablaywunii ypoBeHb, Y4Tobbl M36eaTb LWeNYKOB M NomMex B KaHane. [1o UCTeYeHWM 3TOro MHTepBana
LUNO3 PELUMT, YTO CBA3b BCE XKe NnopBanach, n Bbigact AlS.

B Tex Wi-Fi KaHanax, KoTopble Ham BCTPeYa/INCb, Pa3 B HECKOJIbKO MUHYT nepeaada
npuocTtaHasameaeTca Ha ~800 mc, n uspeaka Ha ~1600 mc. MoaTomy napameTp maximum gap interpolation
CTOUT ycTaHasamBeaTtb B 2000 mc.

4.6 TexHu4yeckana noanepXkKa

TexHWYecKas noadepkKa MoXKeT 6biTb NoJsiydeHa OT AMCTPUMObIOTOPA, Y KOTOporo 6bia KynjeH
MYJIbTUNNEKCOP-KOMMYTATOP. 3a AONOJHUTENbHOW WHbOPMaUMen, MoxKanyincra, obpawantecb K
Npou3BOAUTENIO.
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5 O6HoBneHMe nporpammHoro obecneueHus

HauuHasa ¢ sepcun MO LPOS 1.0.9.4SR2, namenunca MAC-agpec no ymonyaHuio. B csAsn ¢ atum,
npu obHoBneHun MO c 6onee crapoii Bepcum Ha Bepcuto LPOS 1.0.9.4SR2 u Bblwe, Heobxoaumo
nepesanyctutb NOToKu E1.

5.1 O6HoBneHMe YCTPOUCTBA, Yepes telnet unm mepmuran

1. Ons obHOBAEHUA NPOLUMBKM MYNbTUNIEKCOPA-KOMMYTATOPa HEOOXOAMMO NOAKNIOUUTLCA K HEMY
no FTP B maccMBHOM peXume, Mcnonb3ya AOrMH — admin, napoab — admin. Tocne NoAKNOYEeHUA Bbl
yBuAauTe coaepskmmoe Katanora /mnt/flash.

2. Janee Heobxo4MMO CKONMPOBATL B 3Ty NanKy daina npowmskn LPOS_X.YSRZ.bin. Ha ycTpoiicTee B
narke, B KOTOPYO Bbl CKONMPOBa/M 3TOT $aiis, OH He oTobpasunTca.

3. MoaxntoumTeCh K YCTPOMCTBY, UCNONb3ys telnet U mepmuHas, BBeAUTe NOrMH — admin, naponb
— admin. Oanbwe HeobxogMMO NepPenTM B KOMaHOHbIA PEXMM YMpaBieHUA YCTPOMCTBOM, €cau Mo
YMOJIYaHMIO OTKpPbIJIOCb menu. [Ana 3Toro ucnosb3yinTte coyetaHme Knasuw “ESC+Q” nan “CTRL+C”. 3aTem
BBEAUTE KOMaHAy systemupdate. JoxanTecb 3aBepLIeHNA 0OHOBAEHMA MPOLLMBKM.

4. [anee HeobxoAMMO Nepe3arpysnTb YCTPOMCTBO. [11A 3TOro Heob6xo0AMMO BBECTU KOMAHAY reset.

5. Mocne nepesarpyskun ycTpomncTea oHO ByAeT 3arpyKeHo ¢ HOBbIM NPOrpaMmHbIM obecnedyeHmem.

5.2 0O6HoBneHue ycTpoucTBa, Yepe3s web-uHrepdeiic

1. 3aitTn uepes Web-uHtepdelic Ha ycTponcTBo, Hanpumep, no agpecy http://192.168.0.24, seeaute
NorvH — admin, naponb — admin.

2. HaxkmuTe ccbinky "UPDATE FIRMWARE".

3. Bbibepute ¢ain c ob6pasom onepaLMOHHOM CUCTEMbI U AONKAUTECHb, KOTAa OH 3arpysuTcA Ha
YCTPOWCTBO.

4. Haxmute "MPUMEHUTDL", uTo6bl 06HOBUTL CUCTEMY.

5. MNepesarpysuTe cuctemy, YTobbl 06HOBIEHUA BCTYNWUIM B CUANY, HaxKaB ccbinky "MEPE3ATPY3UTL".
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6 TexHuueckoe o6cnyKusaHue

Meproanyeckoro TEXHMYECKOro 0b6cnyKnBaHMa obopya0oBaHUA He TpebyeTca.
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7 TapaHTUM nsrotosButTena

MyAnbTUNAEKCOP-KOMMYTATOP NPOWEN NpeAnpofaXKHbIA MNPOroH B TeyeHne 48 4acos.
N3rotoBuTenb rapaHTUpyeT COOTBETCTBME MYJ/IbTUM/IEKCOPA-KOMMYTATOPa TEXHUYECKUM XapaKTepUCTUKam
npu cobatoaeHMM NONb30BaTENEM YCAOBUI SKCMNAyaTaLMm, TPAHCNOPTUPOBAHUA U XPAHEHWA.

CpOK rapaHTUn yKasaH B I'apaHTMﬁHOM Ta/I0OHE U3rotTosuTenA.

MU3rotosutens O6ﬂ3yeTCH B Te4yeHune FapaHTMVIHOFO CpoOKa 6e33031v\e3,u,Ho YCTPAHATbL
BblABJ/IEHHbIE ,CI,ECI)E‘KTbI I'IYTéM PeEMOHTa NI 3aMEHbI MYJIbTUNNEKCOPA-KOMMYTATOPa UK Ero MO,CI,YI'Ieﬁ.

Ecnu B TeYEHMeE rapaHTUMHOIO CPOKa:

e roJsib3oBaTesieM OblIM  HapylleHbl YCAOBMA 3KCMJyaTauuM WAWM  Ha  MYAbTUNAEKCOp-
KOMMyTaTop OblIN NoAaHbl NUTatOWME HanpaXKeHus;

® MY/ZIbTUNNIEKCOPY-KOMMYTATOPY HaHECEHbI MEXaHUYECKNE NOBPEXKOEHNA;

e uyHTEepdeicol MYJIbTUMNIEKCOPA-KOMMYyTaTOpa NnoBpeXXaeHbl BHELLUHUM OnacHbIM
BO34eNCcTBUEM,

TO PEMOHT OCYLLECTBNIAETCA 3a CHET NON1b30BATENA.

JocTaska HeuncnpasHOro MYNbTUNNEKCOPA-KOMMYTATOpPA B PEMOHT  OCyLWlecCTBNAETCA
no/sib3oBaTenem.

lapaHTUiMHOe 0bCNyKMBaHWE MpPepbiBAaeTcA, eclM MoAb30BaTe/lb NPOU3BES CaMOCTOATE/IbHBbIN
PEMOHT MY/IbTUMEKCOPA-KOMMYTATOPa (B TOM YMC/E, 3aMEHY BCTPOEHHOIO NpeaoxpaHuTens).
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