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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 OpraHu3auuein 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 nepedayy [daHHblX, WMEWMA MepeKkaoYaeMblin  Uan
aBToonpegensemolt MHTepdpenc tmuna 10BASE-T, 100BASE-TX wau
1000BASE-T gna noakntoveHna K JIBC B COOTBETCTBUM CO CTaHOAPTOM
IEEE 802.3.

— NHTepdenc obopyaoBaHNA B COOTBETCTBUM cO cTaHgapTom IEEE 802.3.

—  WHTepderic obopyaoBaHMA A48 NepeAadnm  AdaHHbIX Mo
ONTOBO/IOKOHHOMY Kabento B COOTBETCTBUM co cTaHaapTom IEEE 802.3.

— nHTepdelic Ethernet, npegHasHayeHHbIN oNA Nepesayn gaHHbIX E1 v
NO/1Ib30BATE/NIbCKUX AAHHbIX OT O4HOTO MY/NbTUMNIEKCOPA-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 pa3beémMma Ha OAHOM KOHUE CcoeanHeEHbI C
OAHOUMEHHbIMU KOHTAaKTaMWM pa3beMa Ha APYromM KOHLLE.

— Kabenb, B KOTOPOM KOHTaKTbl pa3bema, npefHasHayeHHble 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 Yctpouctso u pyHKUMOHUPOBAHMUE

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

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

MynbTunaekcop-kommyTaTop Sprinter TX npeactasnseT cobon COKHOE 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 ynpasaeHMemM LeHTPaAbHOro npoLleccopa, nporpaMmmHoe
obecneyeHne KOTOPOro BbINOAHAET CeAyloLMe 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 CUIHA/NOB M COCTOAHWUA arperatHbiX MHTepdeincoB BO Bpems
paboTbl MyNbTUNAEKCOPA-KOMMYTATOPA;

° 3anNUCb B 3HEProHEe3aBUCMMYIO NMaMATb AaHHbIX 060 BCex OTK/IOHEHUAX OT HOPMbl BXOAHbIX
CUrHanoB N HapyweHunAax pa6OTOCI'IOC06HOCTM MYNIbTUN/IEKCOPA-KOMMYTATOpPA,

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

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

E1l M KOMMYTATOpP

dpenmep 2-ro ypoBH#A _.I—BIE' R4
RJ45

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

pexume
| I

RJ45

RJ45

OCHOBHbIE y31bl MY/IbTUNJIEKCOPA-KOMMYTATOpa Sprinter TX.

BxogAawme notokn E1 npuHMmaloTca aboOHEHTCKMMM UHTepdelicamm ycTpoictea. CoctosHue
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-
cnotoB) u oT 4 oo 252 dpelrimos G.704 npu nepenave meHee 32-yx TaliM-CNOTOB. ITU NakeTbl CHabKatoTcs
3aro/IoBKaMM B COOTBETCTBUM C OOHUM M3 MNOAAEPKMBAEMbIX CTaHAAPTOB M METKaMWU npuopuTeTa, U
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HanpaBAAIOTCA B NMaKeTHbIM KOMMyTaTop. MaKeTHbI KOMMYTaTOpP, B CBOKO oYepesb, Ha OCHOBE MMeloLLeica
Y Hero MHGOPMaLMM 0 MapLIpyTax (M Ha OCHOBE anropuTma o0byyeHus) 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 My/NIbTUNAEKCOP-KOMMYTATOP NPUHMMAET afpecoBaHHble eMy MaKeTbl, BbINOJAHAET
KOHTPONb MOCTYNMBLUMX AAaHHbIX, NMPU HEoHbXOAMMOCTM 3anpalmBas NOBTOP MOTEPAHHbIX MAKeToB, W
HanpaB/AAEeT MO/Ab30BaTE/IbCKME MaKeTbl B aboHeHTCKMe uHTepdelicbl Ethernet, a nakeTbl ¢ NOTOKOBLIMM
AAHHbIMK B BbIXOAHYIO o4yepeapb npoueccopa 06paboTKn NoToKoB.

MynbTunAeKkcop-kommyTaTop paboTaeT noa ynpasieHUEM BCTPOEHHOW OnepaLyoOHHOM
cuctembl LP OS. Koa onepauyoHHOW CUCTEMbI U HACTPOMKKU MY/IbTUMNIEKCOPA-KOMMYTATOPa XPaHATCA B
MUKpOCxemax GnsL-namaTh, OpraHM30BaHHbIX B GaiIoBYO CUCTEMY.

O6HoBNEHME NpOrpaMMHOro obecneyeHUs MyAbTUMNIEKCOPA-KOMMYTATOpPa MOXeT ObITb
BbINO/IHEHO:

- KOHCOMIbHbIMM KOMaHZaMu yepes "TepmuHanbHoe" NogKatoueHne uamn no npotokony telnet,
npeaBapuUTenibHO CKoNnpoBaBs ¢aiibl 0OHOBAEHMIA Ha YCTPOMCTBO No npoToKoay FTP;

- yepe3 Web-nntepdeitc no npotokony HTTP;

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

1.1.1 Motoku E1

MoTok E1 (2048 K6uT/c) — 3TO NepBMYHbII KaHan Nae3MoxpoHHon umdbposoi nepapxmum (PDH).
Ba3oBbIMM XapaKTePUCTUKaMMU ero GU3IMYECKOro YPOBHA ABAAIOTCA aArOPUTM KOAMPOBAHMA CUTrHana wu
dopma umnynbca. B antepaType, Kak NpaBMO, YKas3bIBaloT ABa aAropuTma KoguposaHua — AMI (Alternate
Mark Inversion) n HDB3 (High Density Bipolar 3), Ha npaKkTuKe e B nogasnsatowem 60/bLNHCTBE C/lyYaeB
NCMNONb3YyeTca nocaegHuin. HapylweHna NAMHENHOrO KOAMPOBAHMA BbI3blBAOT NOABMEHWE TAaK HA3bIBAEMBbIX
KOZOBbIX OWMBOK, OA4HAKO 3TOT NapameTp ABAAETCA BTopocTeneHHbiM. Kogosas owwubKa He Bcerga
npuBoAMT K BMTOBOM, @ MMEHHO YacToTa H6UTOBbIX owKMbOK (bit error rate — BER) n ecTb BaxHeMwwasn
XapaKTepMCTUKa cucTem UMdpPOoBOI Nepesayn.

CTpykTypa notoka E1 onpeaensetrca Ha KaHaibHOM ypoBHe. Kak M3BeCTHO, 3TOT MNOTOK
dopmupyeTca NyTeM BPEMEHHOro MyAbTUNAEKCMpoBaHUA 32 KaHanoB 64 K6ut/c. Mpu 3Ttom Tak
HasbiBaeMbllt uukA (frame) E1 obpasyetca n3 32 BOCbMUBUTOBbLIX TaliM-CIOTOB, Hymepyembix oT 0 go 31.
HyneBolt TaliM-CIOT NpPUMEHAETCA AaA CyXKebHbIX Lenei: nepeaayn cUrHana UUMKAOBOM CUMHXPOHMU3aLMK
(FAS — Frame Alignment Signal) unun curnana NFAS (Not contain Frame Alignment Signal), coobuweHuit 06
owmnbKax W aBapuiHbIX cuUrHanoB. EcnM npu 3TOM Bce OCTajlbHble TalM-CNOTbl OTBOAATCA MoA,
No/Ib30BaTeNbCKY0 MHPOPMALMIO, TO TaKyl CTPYKTYpPy MOTOKa HasbiBaloT umknosoit (FAS) nan MKM-31.
Cuctembl UKM-31 ncnonb3ytoTca gna nepenadun AaHHbIX, a TaKKe B HEKOTOPbIX NpuaoxKeHuax ISDN.

EcAiv MOMMMO HYNeBOro TaliM-C/IOTA MOJ CAyKebHble uenum orsoautca U 16-h — B Hem
nepefarTca CUTHajbl BHYTPWUKaHaAbHOW TenedoHHOM curHanmsaumm (A, B, C, D) n cBepxuukioBow
CUHXpOHM3auun (MFAS — MultiFrame Alignment Signal), — To TaKaa CTpyKTypa HasbiBaeTcA

csepxumknosoit (MFAS) nnam UKM-30. 16 UMKNOB COCTaBASAIOT CBEPXLMKI, B Te4EHNE KOTOPOro nepeaaeTca
curHanmsauma ana Bcex 30 pasroBOpHbIX KaHanoB. Cuctembl MKM-30 npumeHAOTCS B KNacCUYECKUX
TenedoHHbIX CeTAX.

Kpome MKM-30 1 MKM-31 cyuwecTByeT ele oauMH TMN noTtoka E1, KOTopbiit xapakTepusyertca
oTCyTCTBMEM BOOOLWE KaKoM 6bl TO HM OblNO  CTPYKTYpbl, T. €. pasfdeneHuMa Ha KaHanbl.
HecTpyKTypurpoBaHHbI NOTOK E1, Kak NpaBuao, UCNOMb3YIOT B CETAX Nepeaayn AaHHbIX.

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

B ocHoBe TexHonoruu nepegaum notokos E1 yepes nakeTHyto cpeay Ethernet waum IP nexut
NPUHUMN pa3bueHns OUTOBOro NOTOKA Ha paBHble parMeHTbl M Mepefayn Kaxaoro M3 HUx depes
NaKeTHYIO cpeay B BMAE OTAE/NbHOMO NakeTa, CHabKeHHOro COOTBETCTBYIOLLMM 3arosloBKOM. Kak M3BECTHO,
6a30BbIn “kKMpnuunk” ceteit TDM — notok E1 popmupyetca nytem BpeMeHHOrO MynbTUNAEKCMPOBaHMA 32
KaHanos 64 Ké6ut/c. Mpu 3ToM, Tak HasbiBaemMblit ppeiim E1 coctomT u3 32 Taiim-cnotos (6aitTos), ABa M3
KOTOpPbIX 0DObIMHO UCNONBL3YIOTCA ANA CAYKEOHbIX uenen: oagvH — ANA CUHXPOHW3AUMK, Apyron — ana
curHanmsaumm. Takum obpasom, ectecTBeHHOMN nopumeit 6utosoro notoka E1 asnserca peim nam rpynna
dpenmoB. Ha nepBbl B3rAsA, MOMET MNOKas3aTbCA, 4YTO A8 HAAEKHOro, OPUEHTUPOBAHHOINO Ha
YCTaHOB/NEHME COEeAMHEHUI cepBUCA CneAyeT WCNOJb30BaTb TPAHCMOPTHbIA npoTtokon TCP. OpgHako
peanmsyemad TCP rapaHTMpOBaHHasA [AOCTaBKa MNAKETOB YpPe3Bbl4aMHO M3ObITOMHA, KpoOme TOro,
MCNONb3yeEMbIA B MPOTOKO/IE MEXaHW3M MOBTOPHON Mepefayn COBEPLIEHHO He MpeaHa3HayeH AnA
NPUNOXKEHUN PpeanbHOrO BPEMEHM.

bonee nopxopAwmMm ABAAETCA MPOTOKOA TPAHCMOPTHOIO YPOBHA, OCHOBAHHbIM Ha MNepefadye
Aevtarpamm 6e3 KBUTaHLUMI, ONLMOHANbHO BO3MOMXKHO MCMONb30BaHNE MeXaHW3Ma NOBTOPHON nepesayn
AaHHbIX Ha OCHOBe fBHOrO 3anpoca Ha nepegadvy. B atom cnyyae pona cnyxkebHol mHbopmaumm
(M36bITOYHOCTE) 3HAUMTENbHO MeHblle: 3arosioBok Ethernet (14-18 6aliT), onuuoHanbHo UDP u IP
3arosioBoK (8+20 6aliT), 3aronoBok TDMoP (14 6ant) wu FCS (4 6aiita). UToro — 60 6anT npwu
MCMNoab30BaHUM NpoTokonoe IP/UDP n 32 6aiT 6e3 ncnonb3oBaHWA 3TUX NpoToKonos (+4 6aliTa npu
ucnonb3oBaHmMm VLAN T3ra). Yke npu 256-6a1MTOBON NoME3HOM Harpyske 3TO BNO/He npuemnemo. Takoe
obbegnHeHne GpPerMMoB He NpuUBEAET K CKONbKO-HUOYAb CYyLLECTBEHHOMY YBEAMYEHUIO 334EPIKKMU,
NOCKONbKY Kaxablh penm anutca Bcero 125 mkc. [laxke mcnonb3oBaHue rpynnbl U3 BocbMU Gperimos,
NpUBHECET AONOJIHUTE/NIbHYIO 3a4ePXKKY BCero B 1 mc, YTo Ha NopALoK meHblle 15-mc 3aaeprKKn Kogeka 8
Kéut/c, ncnonbsyemoro B cucremax |IP-renepoHnn.

KakoBbl 6bl HM ObIAM AeTann peanm3aunm CUCTEMbl MAKETHOM nepeaadn uMppoBOro NoToKa,
BaXHO OTMETUTb, YTO OHM obecrneymBatoT NPO3paYHyto nepecbinky ¢peiimos TDM, He U3MEHAA HU TaM-
CNOTbl, HX KaHajbl CUTHaNM3aUUKN, HU NepedaBaemyto MHpopmaumio. NMoaToMy MX MOXKHO UCMNOJIb30BaTb
AN1A TPaHCNOPTUPOBKMU TpaduKa Nobbix cepBrcoB E1, Aarke ecm YacTb KaHaNOB 3aHATa Mo AaHHbIE UM,
cKarkemM, notok E1 He wmeeT BoobWE HUKAKOW CTPYyKTypbl (T. e. npeactaBnser coboit
HECTPYKTYPMPOBaHHbI/ NOTOK 6MTOB). TexHoI0rMsA NpUMeHMMa U gas cepsuca Fractional E1, B sTom ciyyae
ONA CHUXKeHns obbema TpaduKa B IP-nakeT BKAOYALOTCA cnelmanbHble MHPOPMaLMOHHbIe 6aliTbl.

PaccmoTpyMm MCMONb30BaHWE KasKAOro M3 Tpex TUMOB CUrHaAM3auMn: BHYTPUMOJIOCHYK (in-
band), no BblgeneHHbIM curHanbHbiM KaHanam (CAS) m obuwekaHanbHyto (CCS). Mpu Mcnonb3oBaHUK
BHYTPUMNOIOCHON CUTHANN3aUMKM CNyKebHaa MHPopMauma nepesaeTca No PasroBOPHOMY KaHany B TOM Xe
YacTOTHOM AManas3oHe, YTo M cama peyb. CnyxkebHble COObLEeHNA NpeaCTaBAAOT COBOM NPOCTO TOHA/bHbIE
curHanbl (Hanpumep, kKoabl DTMF mam MFCR2) 1 noatomy npospayHo nepecbinatotcs cuctemamu ElolP
BMecTe ¢ peybto. CoobuieHma curHanmsaumm CAS nepecblnatotca B ToM e dpelime E1, yto n cama peub
(&nA HMX cneumanbHo BblageneH 16-i Talm-CNOT), HO He B pPeyeBOM AuanasoHe 4yactoT. Cuctemol ElolP
nepegaoT ux Toxe abcontoTHO Npo3payHo. Hanbonee M3BECTHLIN NpeacTaBUTe/ b CUCTEM 0DOLLEKaHaNbHOM
curHanusaumm — 310 cuctema OKC No 7 wam QSIG, ucnonbsyouwasa 64-K6ut/c KaHanbl nepegayn
MHbOPMaumKn. B KayecTBe MocnegHMX YacTo CAyKaT KaHanbl (Talim-cnoTbl) BHYTPWM noTokos E1. B atom
C/ly4ae coobLLEeHUA CUTHaNN3auumn Toxke 6e3 npobnaem cneaytoT yepes yctpoictea E1olP.

Ona obecneyeHua KayectBa (a MHOTAA M BO3MOXKHOCTW) nepegaun E1 Tpaduka HeobxoamMmo
NnoAAepKMBaTb LO/IKHbIV YPOBEHb CMHXPOHM3aumu. MakeTbl, NepegaBaemoblie no Ethernet-cetam (a Tem
b6onee IP-ceTaAm), WCNbITLIBAIOT ONPEAENEHHYIO 33a4epiKKy, MpUYEeM ee BelMYMHA MOMKET CUJIbHO
BapbupoBaTbcA. [na amynaumm B IP-cetn paboTbl cet TDM Heo6X04MMO YMEHbLUMTL BapuaLMIo 3a4EPMKKU
[0 onpefeneHHOro ypoBHA, obecneuyMBaloLLEro KavyecTBeHHyl TenepoHHyto cBA3b. [aHHasa 3apada
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pewaeTca NpUuHMMakoWmm MynbTUNNIEKCOPOM-KOMMYTAaTOPOM Sprinter TX ¢ nomouibo craa*kusatowero
6y¢epa n cneynanbHOro airopuTtma BOCCTaHOBJ/IEHUA YaCTOTbI Nepeaayun E1 noToka.

CUHXpOHM3aUMA

[na obecneyeHns MPO3pPaYHOCTM Mpouecca nepegaydn notoka E1 yepes nakeTHyto cpegy, B
KOTOpPOW Bpema 3agepKKu (Bpems, Tpebyemoe ana nepegayn naketa OT MyHKTa OTNPaBKM A0 MyHKTA
HasHauyeHWA) ANa Kaxkgoro naketa AaHHbIX MOMKET BapbMpoBaTbCA B LUMPOKMX Npegenax, Heobxogmmo
CrNaXKMBaTb BapuMauMKn 3a4epXeKk U NoaaepXmnBaTb MOCTOAHHYIO YacTOTy nepeaadn AaHHbIX, B TOYHOCTM
COOTBETCTBYIOLLYIO YacTOTe Npuema.

ANropuTm nepeaadn BbIrnAgMT cnegytowmm obpasom:

Bxogawme notokn E1 npuHUMatoTcs abOHEHTCKMMU MHTepdeincamm ycTponctsa. MpuHATbLIRN
NOTOK pasbuBaeTca Ha nakeTbl gnmMHoi oT 128 po 1408 6aiT, KoTopble coaepKaT oT 4 ao 44 ¢ppenmos
G.704 (npw nepegave 32 Taim-cnoTtoB) U oT 4 go 252 ¢penmos G.704 npu nepegaye meHee 32-yx Tanim-
CNOTOB. ITW NaKeTbl CHAbXKatoOTCA 3aro/IOBKAMM B COOTBETCTBUM C OAHUM U3 NOALEPHKMBAEMbIX CTAaHLAPTOB
M MEeTKaMW MpUOpUTETa, U 4Yepe3 paBHbIe MPOMENKYTKM BpemeHM, bnarogapAa NOCTOAHHOM 4YacToTe
NPUHMMAEMOrO MOTOKa, HAMNpPaBAAKTCA B arperatHblil MHTepdeinc nm B ANHUIO nepenadn. ANropuTmbl
paboTbl MaKeTHbIX KOMMYTaTOPOB rapaHTUPYIOT MNPUOPUTETHYIO rMepesady MaKeToB, COAEePKaLLMX
NMOTOKOBblE AaHHble. BCTpeyHoe yCcTPOMCTBO NMPUHMMAET aApecoBaHHbIe eMy MaKeTbl, U MOC/Ae KOHTPOAA
LENOCTHOCTM HanpasAseT Mo/ib30BaTesIbCkMe NakeTbl B Oydep aboHeHTCKoro uHTepderica. Ha ocHose
MHbOPMaUMKN O CTeneHu 3anonHeHusa bydepa ycTaHABAMBAETCA YAcTOTa BbIXoAALLero noToka. Mpoueaypa
KOPPEKTUPOBKM BbIXOAHON 4YacToTbl BbiNoAHAeTcA 20 pas B CEKyHAy, YTO MO3BOJIAET BOCCTaHaBAMBATb
WUCXOAHYIO YacTOTy C BbICOKOM TOYHOCTbO. 3a Bpems MOpAAKa HECKONbKMX CEKYHZA MOC/Ae BK/YEHMSA
YCTPOWCTBA CKOPOCTb BbIXOAHOrO NMOTOKA MOACTPAMBAETCA K CKOPOCTM BXOAHOIO MOTOKA M OCTAeTcA TOYHO
paBHOW el B Te4YeHWe BCEro BpemMeHn paboTbl ycTponcTBa. MrHOBEHHbIE OTKNIOHEHWNA CKOPOCTU Nepesayn
He npeBbIWwatoT 1-2 MUANMOHHbBIX fonen (ppm).

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

OTKNOHEHWE BBIXOAHOW
4acToThI, ppm

Mpouecc NOACTPOMKM M CUHXPOHM3ALMWM BbIXOAHOrO MoToka E1 npu nepBom  BKALOYEHUM
yCTpOWMCTBa.

Hacrtpoiika E1

Y1o6bl HacTpoutb E1, HEobXoAMMO YCTAaHOBUTb MapameTpbl COeAMHEHWs W MNapameTpbl
nepegayn. K napametpam coeguMHeHMA OTHOCATCA afpec YAA/NIEHHOro MyNbTUNAEKCOpPa-KOMMyTaTopa U
HOMep MopTa Ha HEM, a TaKXe OCHOBHble MapamMeTpbl MaKeToB AaHHbIX Hecylwmx NoTok E1 Takme Kak
pa3mep naketa, meTkn VLAN 1 npuopuTesaLmm, pexnum cKatua nays. T.e. 4Tobbl YCTAaHOBUTb COeanHEHUE
MeXay yKasaHHbiMmK E1 nHTepdencammn Ha NOKaAbHOM MyAbTUMNIEKCOPE-KOMMYTATOPE U yAaneHHOM, Bobl
OO/MKHbI YKa3aTb HoMep E1 uHTepdelica Ha NOKanbHOM MyAbTUMNIEKCOPE-KOMMYTATOpPeE, YKa3aTb IP agpec
YOANEHHOrO MyNbTUNAEKCOPa-KoOMMyTaTopa M Homep E1 mHTepdeica Ha yaaneHHOM MyAbTUNEKCOpe-
KOMMyTaTope. 3TO MOMKEeT cAenaTb TO/bKO aAMMHUCTPATOP M HACTPOMKa A0/KHa ObiTb BbINOJHEHA Ha
060X KOHLLaX BUPTYaIbHOrO COeAMHEHUS.

CywiecTByeT BO3MOXHOCTb YCTaHAB/IMBATb COeAMHEHME TObKO C O4HOIrO KOHLA. 9TO BO3MOXKHO,
KOrZa Ha yaaNeHHOM YyCTPOMCTBe y Toro MHTepdeiica, C KOTopbIM NNAHUPYETCA COeANHEHWE, YCTAHOB/EH
pexkum Listen.
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CyLecTByIOT Cc/leaytolLme napameTpbl:

MNapameTpbl nepeaaym:

e VLANID

Homep BupTyanbHOW noKanbHoOi ceTn. Heobxogmmo BbibMpaTb Takoh VLAN, 4Tobbl NaKeTbl
NPOX0AMIN HAaCKBO3b OT OAHOr0 YCTPOMCTBA A0 Apyroro. Bo3amoskHbl BapuaHTtbl oT 0 o 4095, O o3HavaeT
otcytcTBue metkm VLAN.

o VLANPri

BCTpOEHHbI KOMMYTaTOP MY/IbTUMNEKCOPA-KOMMYTaTopa TpebyeT 4Tobbl NpuopuTeT Obln paBeH 6-Tn
wam  7-mm  anAa  obecneyeHnA abCONIOTHOFO MPUOPUTETA, ECAN Ke UCNONb3YHTCA BO3MOMKHOCTU
npuopuTesauMm A0NoAHUTENbHOTO 060pyA0BaHMA MOXHO MCMNO/Ib30BaTb 060E YMCAO B 3TOM Cay4vae
MYNbTUNNEKCOP-KOMMYTATOP ANLWb NOMeYaeT nakeTbl E1, a 4ONONHUTENbHBbIE KOMMYTATOPbl OTBETCTBEHHDI
3a 70, YTobbI AaTb NpuopuTeT cornacHo nHpopmaumm VLAN. Heobxoaumo, uytobbl Tpaduk E1 umen cambiit
BbICOKMW NPUOPUTET B MeCTHOM ceTu Ethernet.

o Compression

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

e KeyFramelnterval

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

MoeT NnpMHUMaTb 3HadyeHns oT 0 o 65535 ppeimos.

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

e ToS

YctaHasnumBaeT IP TOS gna nakeToB yKa3aHHOro nHTepdeica, MeTka 3a4aeTca Kak AecATUYHOEe YNCAO.
ToS (Type of Service) - 6ai1T, pacnonoeHHbIn B 3aronoske IP (YpoBeHb 3) 1 cocToAwWwmn B 6ONbLUMHCTBE
cnyyaeB M3 Tpex cneayowmx nonei: "PRECEDENCE", npeaHasHayeHHoe ans o6o3HayeHMA npuopuTeTa
AaTtarpammbl, " TOS", yKasblBatoLlee, Kak CeTb A0/IXKHA AenaTb BbIGOp MeXKay NPOnyCKHOM cnocobHOCTbIO,
3aZepKKOM, HAAEKHOCTbIO, U CTOMMOCTbIO U HEUCMNO/Ib3yeMoe B HacToslee Bpema nosae "MBZ", kotopoe
O0/MKHO BbITb YCTAaHOBIEHO HOAMb. MoapobHocTM onucaHbl B RFC791, RFC1349 n RFC2474. MynbTunnekcop-
KOMMYyTaTOp MO3BONSET YCTaHOBUTb Nt0boe 3HayeHue (yKasaHHOe B AecATUYHOM BUAE) ANa Bcero HalTa
ToS IP.

e FrameSize

YcTaHaBnmnBaeT pasmep ¢peinma B ¥ mc. MoxeT NpMHUMaTb 3HadeHua: ot 1 go 63. Mo ymonyaHuio
paBHO 2. HeobX0AMMO MOMHUTb, YTO 4Yem DOJblle MAKET, TEM MEHbLLE OBEPXes Ha nepenady 3arosoBKa.
Tem 6onblUE 3afepiKKa Ha NakeTM3aumto. Tem bosblume noTepu BUT NpU NPonagaHMM O4HOro NakeTa.

MNapameTpbl Npuema:

e JBSize

YcTaHOBKa pa3mepa BbIXOZAHOWM oyepeam, B MUNANCEKYHAAX.
OH ponkeH 6bITb 6osblue, Yem (GAYKTyaUMa TPaAH3UTHOTO BPeMeHM B ceTW. Hanpumep, ecam gas cTa
NnakeToB Bpemsa TpaH3uTa Konebnetca oT 2.5 fo 6.5 mc, To 6ydep fomKeH 6biTb, XOTA Obl 4 MC, YTODObI HK
OAMH NaKeT He 6bln noTepsaH. Jlyywe, ecnn 6ydep ewe 6osblue, TOrAa CMOXKET paboTaTb MeXaHW3m
nepesanpoca NOTEPAHHbIX NakeTos. Bo Bcex cnyyasx, Korga AMcnepcus BpeMeHW 3afeprKKu npesblaeT
e4MHULbI MUIIUCEKYHA, BEIMYMHA Bydepa — KOMNPOMUCC MeXAY 334EPKKOM U KOIMYECTBOM NOTEPAHHbIX
naketos. MoeT NpUHUMaTb 3HadeHuA: oT 1 mc ao 2000 mc Ha nopT, HO He 6onee 4000 mc Ha Bce
YCTPOICTBO (HauMHas ¢ 9.4SR26).

CnepyeT yuntbiBaTb, YTO MaKcMMmanbHoe Konuvectso Ethernet dpeiimos B jitter-6ydepe, orpaHnyeHo
ymcaom 512, T.e. 4OKHO BbINONHATLCA ycnoBue JBSize/FrameSize < 256 (HaunHan ¢ 9.4SR28)

o MaxTimeout
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MaKcMManbHoe Bpems 3KCTPanoaAauMu (NOBTOPEHWs MNOCAeAHero MONAy4YeHHOro MNakeTa B Ciyvae
BPEMEHHOro NpeKpalLeHnsa BXOLHOro NOTOKa MaKeToB, Hanpumep npu nepekatodeHun Ethernet aMHKa Ha
pes3epBHbIN B C/ly4ae aBapum) BbIxogHoro notoka E1. inanasoH 3HaueHuii ot 0 go 7000 mc.

e SyncSource

YKa3blBaeT WUCTOYHUK CUHXpPOHM3aLMu noToka E1l, Homep uHTepdeiica E1 BbibepeT MCTOYHMKOM
CUHXPOHU3AUMM BXOAALMI NOTOK Ha YKa3aHHOM MHTepdeice; -1 (N0 yMOAYaHMIO) PeXMM BOCCTaHOBAEHMUA
4acToTbl.

MNapameTpbl NPOCKaAb3bIBAHUA:

o SlipLeft, % u SlipRight, %

MuHMMaNbHOE 3HaYeHUe OXKUTTep-bydepa B NPOLLEHTaX OT ero pasmepa (nesas U Npagas rpaHULa).
MpumeHseTca ANA OTC/EXMBAHWUA MPOCKaNb3biBaHUA (T.e. AMBO nepenosHeHusa, MO0 OMyCTOLEeHUS
OXKUTTEep-6ydepa) Npu BHELIHEN CUHXPOHMU3ALMMN.

1.1.1.1 HacTtpoiKka nepegaum notokos E1 yuepes meHio

[na s3Toro HeobxoAUMO B MeHI0 nepeinTn B NyHKT “3.2.2.1 /TDMoP/nopt/config”. OH cay»uT
AN YCTAaHOB/NEHUA BUPTYaSIbHOrO COeAMHEHUA MeXay YKasaHHbimu E1l uHTepdelicamm Ha /NIOKa/NbHOM
MY/IbTUNNEKCOPE-KOMMYTATOPE U yaaneHHOM, onpeaeneHHom ero |IP agpecom.

HaCTpOf/‘IKa MOXET BbIMOJ/IHATLCA TOJZIbKO aAMUHUCTPATOPOM U AO0/T)KHA 6bITb BbINOJIHEHA
COOTBETCTBYHOLW MM o6pa30M Ha oboux KOHUAaX BUPTYya/ibHOIro coeanHeHuA.

[aHHbIN NYHKT MEHI0 BbIFNAAMT ciegyrowmm o6pasom, Npy cOpoLLeHHbIX HacTpolKax (no
YMOJIYaHUIO):

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

| —-Status-- | JBSize 4

| StrStatus Power Down | LocalTs 0-31

| SIPStatus WaitingInvite | RemoteTS 0-31

| LinkStatus Down | Loop No

| CurrentJB 0 | SpeedReg PID

| Speed 0 | Compression Disabled
| —--NetConfig-- | KeyFrameInterval 16

| AdminStatus Listen | DoubleSend =1

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

| FrameSize 2 | ConstSpeedValue 0

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

| ToS 0 | SlipRight 125

| MaxTimeout 4000 | --NATConfig--

| UselP Yes | WANIP 0.0.0.0

| GatewayBypass Disabled | SIPPort 5060

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

[leTanbHOe onuUcaHMe HacTPOEK, HUMKe Mo TeKCTy B nyHKTe "3.2.2.1 /TDMoP/nopt/config".
Mpumep:

Ona  co3paHuMa  BUPTyanbHOro KaHana E1  mexay nepBbiMu  UHTepdeincamm  AByx
MYNbTUNNEKCOPOB-KOMMYTATOPOB: nepBbli ¢ IP agpecom 192.168.0.22 wn BTOpOoM - 192.168.0.23,
HEeobXxoAMMO AO0/IKHbIM 06pa3om CKOHPUIYpPUpPOBaTb YCTPOICTBA Ha 0BOMX KOHLAX.

KoHdurypaums ycrpoiictsa ¢ IP agpecom 192.168.0.22:

/TDMoP/1/config LPOS 22 Advanced ESC+h - Help
[>.. | Description
| ==Statug== | JBSize 4
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| StrStatus Working, PID Sync | LocalTs 0-31

| SIPStatus Connected | RemoteTS 0-31

| LinkStatus Up | Loop No

| CurrentJB 3999 | SpeedReg PID

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

| AdminStatus Connect | DoubleSend =1

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

| FrameSize 2 | ConstSpeedValue 0

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

| ToS 0 | SlipRight 125

| MaxTimeout 4000 | --NATConfig--

| UselP Yes | WANIP 0.0.0.0

| GatewayBypass Disabled | SIPPort 5060

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

KoHourypaums yctpolictsa c IP agpecom 192.168.0.23:

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

| —--Status-- | JBSize 4

| StrStatus Working, PID Sync | LocalTsS 0-31

| SIPStatus Connected | RemoteTS 0-31

| LinkStatus Up | Loop No

| CurrentJB 1572 | SpeedReg PID

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

| AdminStatus Listen | DoubleSend -1

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

| FrameSize 2 | ConstSpeedValue 0

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

| ToS 0 | SlipRight 125

| MaxTimeout 4000 | --NATConfig--

| UselIP Yes | WANIP 0.0.0.0

| GatewayBypass Disabled | SIPPort 5060

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

1.1.1.2 HacTtpoiKa nepepgaumn HeppeliMMPOBaAHHbIX NOTOKOB E1

Hanee Heobxoaumo nepeilTn B meHto no nyt “3.2.1.1 /E1/nopt/config” n napametp Unframed

nepeBecTn B 3HayeHue Yes. ITO AelCTBME HEODOXOAMMO BbINOJHWUTL KaK C JIOKaAbHOM CTOPOHbI, TaK U C
yaaneHHow (npu napametpe AdminStatus = Listen Ha ogHom u3 yctpoicts, napameTtp Unframed moxkHO
M3MEHSATb TONbKO Ha ogHOM ycTpolicTBe ¢ AdminStatus = Connect). CooTBeTcTBeHHO OT ATC NOTOK A0/IXKEH
6bITb HedhperMMUpPOBaHHbIN.

1.1.1.3 HacTtpoitka kKomnpeccum (CXaTua) npu nepegayde noTokos E1

Echn cxkatme BKAKOYEHO, TO HeuUcno/sibsyembleé B KaHane TaM-CNoTbI
cnenoBatesibHO,  yMEHbLIaeTCA pasmMep nepenaBaemblX MNaAKEToB, a, CnegoBaTtesibHO, U
nepegaBaemMbixX AaHHbIX. Catue ocyuwiecrtsnAeTca 6e3 noTepb.

He nepegaroTcs,
obbem

[lna BKAtOUEHUA CxKaTna HeobxoAMMOo nepenTn B meHto no nytm “3.2.2.1 /TDMoP/nopt/config” u
nepesectn napameTp Compression B 3HayeHue Enabled.

000 «HCK KommyHuKauum Cnbupm», 2016 r.  www.nsc-com.com 13



Sprinter TX TY6665-005-62880827-2013

B cnyyae BKAKOYEHHOTO CKATUS MOMKHO Pery/iiMpoBaTb MHTEPBAN MeXAy nepegadyamu nakeTos
co BceMu Talim-ciiotamm (KeyFramelnterval). MoxeT npuHMMaTb 3HaYeHna ot 0 ao 65535 ¢peimos.

Mo ymonuaHuio MMeeT 3HayeHue 16 ¢pelimoB, T.e. MaKeT CO BCeMM Talm-cnotamu byaet
OTNPaBNATLCA Yepes Kaxaple 16 ppeiimos.

1.1.1.4 HacTpoiiKa CMHXpPOHM3aL MK NOTOKA E1 OT BHelHero UCTOYHUKA

ONA CUHXPOHM3AUMKM OT BHELWHero WMCToYHWMKa B MyHKTe MeHio “3.2.1.1 /E1/nopt/config”
HeobxoAMMO napameTpy SyncSource 3agaTb 3HayeHWe MOpPTa, OT BXOAALLEro MOTOKA KoToporo byaer
CMHXPOHM30BaTbCA NOTOK E1 Ha Tekylwem nHtepdeice.

Mo ymonyaHuio: -1 (perKMm BOCCTaHOBAEHMA YaCTOTbI)

Mpn BKAOYEHUM CUHXPOHU3ALMWU OT BHELWHEr0 WCTOYHMKA, TPebyeTcA BKAUUTb pPeEXUM
OTCNEMMBAHMA  MpPOCKanb3biBaHMA  (napameTp  Slip  yctaHoBuUTb B  Enable B HacTpoWkax
/TDMoP/riopm/config).

MNpumep:

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

MoTok E1 nutepdeitca 0 6yaet 6paTb CUHXPOHMU3ALMIO OT BXOAALWEro B 1 nopT notoKa E1.
1.1.1.5 Hactpoitka ay6aupoBaHusa ¢ppeiimos E1

Onsa BrkntoueHua aybauposaHus ¢dpeirimos TDMoP, HeobxoguMmo NepenTn B MEHIO B MYHKT
“3.2.2.1 /TDMoP/nopt/config” n HacTpouTb NnapameTtp DoubleSend.

3HayeHWe NapameTpa yKasblBaeT Yepes CKOJIbKO GppeimoB OTNPaBAATb Ay6anMpoBaHHbIM dpelrim.
MoeT NpMHMUMaTb 3HadYeHuAa oT -1 go 63 pperimos.

Mo ymonuanuio: -1 (ayb6ampoBaHue OTKAOYEHO);

Npnmep:

DoubleSend nmeet 3HauyeHwne 0O;

OybnupoBaHHbIV dpelim byaeT oTnpas/eH ceayoWmm;

MNpumep:

DoubleSend vimeeT 3HaueHue 1;

OybnupoBaHHbIv ppelim bygeT oTnpasneH yepes 1 ¢ppeiim;

1.1.2 MpoTtokon pe3sepsupoBaHua STP (Spanning Tree Protocol)

Spanning Tree Protocol — ceTeBoi npoTokon, paboTtatowmii Ha BTopom ypoBHe mogenn OSI.
OcHoBaH Ha OAHOMMEHHOM anropuTme, paspaboTunkom Kotoporo sensetca «Mama MHTepHeTa» — Pagba
MepnmaH (aHrn. Radia Perlman).

OcHoBHoOW 3agauyelt STP sasnsetca npuseseHune cetn Ethernet ¢ MHOXKeCTBEHHbIMK CBA3AMM K
OPEBOBUAHOM TOMOJIOMMKM, WMCKAOYAOWEN UMKAbI NakeToB. lpoucxoauT 3TO nyTem aBTOMATUYECKOro
ONOKMPOBAHUS HEHYKHbIX B OAHHbIA MOMEHT A/A MNOMIHOW CBSA3HOCTM MNoOpTOB. [1pOTOKON OnucaH B
cTtaHgapte IEEE 802.1D.

NpuHuun aevcreunsa STP:

e B cetu BbibMpaeTca 04AMH KOPHEBOMN MOCT

e  [lanee KaxKAbl OTANYHbINA OT KOPHEBOrO MOCT MPOCYUTLIBAET KpaTYyallLuMi NYyTb K KOPHEBOMY.
CoOoTBEeTCTBYIOLLMIA NOPT Ha3blBaeTCA KOPHEBbLIM NOPTOM. OH y N1060ro He KOPHEBOTO KOMMYTaTOpPa TO/IbKO
oAuH!
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e [locne 3TOro ANA KaXAOro CermeHTa CeTM MPOCUMUTLIBAETCA KpaTyaluii NyTb K KOpHeBOMY
nopty. MocCT, 4epe3 KOTOPbI MNPOXOAUT 3TOT MyTb, CTAaHOBWUTCA Ha3HAYeHHbIM ANA 3TON CeTu.
HenocpeAcTBeHHO NOAK/OUYEHHbIN K CETU NOPT MOCTa — Ha3HAYeHHbIM NOPTOM.

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

Anroputm aencreua STP:

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

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

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

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

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

1.1.3 Rapid Spanning Tree Protocol (RSTP)

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

MpuHumMn pabotbl B 0bwmMx YepTax MOXoXK Ha STP: BblbupaeTcA KOPHEBOM KOMMyTaTop, K
KOTOPOMY, KaxKAbl M3 y4acTBYIOWMX B NMOCTPOEHMM AepeBa KOMMYTATOP, ULLET KpaTyanwmnin mapwpyt (c
YY4ETOM MPONYCKHOM CNOCOBHOCTM KaHafa) Yepes coceaHWe KOMMYTATopbl (MavM Hanpsamyto). JIMHUK, He
rnonasLne B MapLpPyT, NePEBOAATCA B PEXUM OXKUAAHUA U HE UCMONB3YIOTCA A4 Nepeaaym AaHHbIX, NOKa
paboTaloT OCHOBHble JMHUM. B cnyyvae BbIXOAA M3 CTPOA OCHOBHbIX JIMHUA, OXUAatowme AUHUK
MCMNOAIb3YIOTCA A1A NOCTPOEHUSA afbTEPHATMBHOM TOMOAOIMKM, MOC/AE 4Yero OfAHa M3 JIMHUKA CTAHOBWUTCS
aKTMBHOW, @ OCTaNibHble NPOAOJIKAIOT HAXOAUTLCA B PEXKMME OXKUOAHUA.

1.1.3.1 ®PyHKuMA 3awmTbl KOpHA «root guard»

DYHKLMA 3aLLMTbl KOPHA 0becrneymBaeT BO3MOMXKHOCTb 334aTb PACMONOXKEHME KOPHEBOIO MOCTA
B ceTn. 1o obecneymBaeT yBePEHHOCTb B TOM, YTO MOPT, HA KOTOPOM aKTUBM3NPOBAHA PYHKLMA 3aLUUTDI
KOPHS, ABAAETCA Ha3sHauyeHHbIM. OBbIMHO BCE NOPTblI KOPHEBOTO MOCTA ABAAOTCA Ha3HAYEHHbIMK, eCn ABa
unn 6onee NOPTOB KOPHEBOTO MOCTA He coeAMHeHbl BMmecTe. ECinm MOCT nosyyaeT BbICOKOMPUOPUTETHbIE
STP 3nemeHTbl faHHbIX MPOTOKOJsA ynpaBneHua moctamu (BPDU) B KopHeBOM MNopTy, AN KOTOPOro
BK/AtOYEHA YHKUMA 3aWmMTbl KOPHSA, 3aluMTa KOPHA MnepeBoamuT MnopT B cocTosaHue STP, HasbiBaemoe
HecornacoBaHHOCTbiO  KOpHA. CocCToAHME  HEecornacoBaHHOCTU  KOPHA  aHANOrMYHO  COCTOAHMIO
npocnywmsaHua. TpaduKk yepes NopT B TAaKOM COCTOAHUWM He nepecbliaeTcA. Takum obpasom, 3awmTta
KOPHA 334aeT pacnosioKeHne KOPHEeBOro mocta. PyHKLMIO 3aLLmMTbl KOPHA HEOBXOAMMO BKHOUUTL Ha BCEX
nopTax, KOTOpble He AO/KHbI CTaTb KOPHEBbIMMU.

1.1.3.2 HacTtpoiika npotoKkona RSTP
Pexxnm RSTP BKAtOYaeTCA Ha KaXKAOM NOPTY OTAENbHO, MO YMOAYAHUIO OH BbIKAOYEH.

Bo Bknagke meHwo “3.2.3.12 /Eth/nopt/config” napameTtpy Reservation HeobxoAMMO 3aAaTb 3HauyeHue
RSTP.

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

| Description

| Speed Auto
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| Duplex Auto
| Link Auto
| FlowControl Disable
| Reservation RSTP
| Learning Enabled

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

YcTaHaBAMBAET perkMm paboTbl pe3epBupoBaHuA.
Reservation No — HeT pe3epBMPOBaHUA (MO YMOAYAHMIO);
RSTP — pe3epBupoBaHue no npotokony RSTP.
Ons HacTpolikm M npocmoTpa napameTpoB RSTP ucnonb3yeTca BKAagka MeHwo “3.2.4.5
/System/RSTP”.

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

| global

| Interfaces

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

L0G:02.08.16 09:30:32.307 : [rstp] Eth port [1] changed state to Block

B nyHKTe Interfaces Bbl MOXeTe NMOCMOTPETb POJM NOPTOB YCTPOMCTBA, UX CTaTycbl, Bridge ID rnaBHOro
YCTPOMCTBA 06CNYKMBAIOLLErO AAHHbIN cerMmeHT ceTu, Bridge ID KOpHEBOroO YCTPOMCTBA, a TaK»Ke BblbpaTb
nopT Ana 6osee TOHKOW HACTPOMKN.

Mpumep 1:

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

Bridgeld 2 yctpoiictea: 8000-5a003b190d9%%e

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

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

[>.. Role State Bridge Root

| 0 Designated Forwarding 8000-54a54b681130 8000-54a54b681130
| 1 Designated Forwarding 8000-54a54b681130 8000-54a54b681130

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

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

Mpumep 2:

3afaaMM YCTPOMUCTBY 2 MeHbLUMIA BridgePriority, npuyem Takon, utobbl Bridgeld ctan meHblue, yem Bridgeld
1 ycTpoiicTtBa. CneaoBaTtenbHO, YCTPOUCTBO 2 ByAeT ABAATLCA KOPHEBLIM B CETH.

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

[>.. Role State Bridge Root

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

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

L0G:02.08.16 09:34:02.527 : [console] Control session finished by admin from d
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Bonee nogpobHo BCce NnapameTpbl RSTP Ans NOPTOB YCTPOMCTBA MOXKHO NPOYUTATb B MYHKTE
“3.2.4.5 /System/RSTP/Interfaces/nopt”, napametpbl RSTP 419 BCEro yCTPOCTBA ONMUCaHbl B MYHKTE
“3.2.4.6 /System/RSTP/global”.

1.1.4 IGMP (Internet Group Management Protocol — npotokon ynpasneHus
rpynnoBoi (multicast) nepepgaueid gaHHbIX B CETAX, OCHOBAHHbIX Ha
npoTtokosne IP)

KoHeuYHble N0Nb30BaTeIM, KOTOPbLIE XOTAT NOJy4aTb NAKETbl MHOrOAAPECHOWM PACChISIKK, SOMKHbI
MMETb BO3MOXHOCTb COOOLMTDL BAMKANLLIMM MAPLLPYTU3AaTOPAM O CBOEM MKESaHUMU CTaTb YIEHOM Fpynnbl
MHOTOa4peCHOM PacCblIKM U NOyYaTb NaKeTbl, NpeAHa3HaYeHHble 3TOM rpynne. MexKceTeBoi NPOTOKON
ynpasnieHua rpynnamu - Internet Group Management Protocol (IGMP) - ncnonbsyetca gns nogaeprkaHus
YNleHCTBA B rpynne MHOroafpecHom paccblikn. IGMP TakKe Mcnonb3yeTcAa ANA COrfacoBaHuA paboTbl
HECKOJIbKMX MApLUPYTU3aTOPOB MHOFOaZPECcHOM PacCblIKWM, YTO MPOM3BOAMTCA NyTem Bblbopa O[HOrO
MapLluIpyTM3aTopa B KadvecTBe "Beaywero". 3TOT MapLUpyTM3aTOp OTCAEKMBAET YNEHCTBO B rpynnax
MHOTOaApPeCHOM PacCbi/IKK, KOTOpble WMMEIOT aKTMBHbIX 4neHoB B ceTu. IGMP wucnonb3yetca pna
onpefeneHus, AO/KEH I MapLLPYTM3aTop NepenasaTb B NOAK/OYEHHbIE K HEMY NOACETU NPUHUMAEMbIE
nakeTbl Wan HeT. MapLlpyTr3aTop, NPUHAB NAKEeT rPynnoBOM PacCbl/IKK, NPOBEPAET MO €ro UCTOYHUKY, ecTb
Nn xoTa 6bl OAMH YNeH rpynnbl MHOTOAZLPECHOW PacCbiIKM, KOTOPbIA CAEefan 3anpoc Ha NpUem 3TUX
naketoB. Ecamn aa, To nakeT npogsuraetca. Ecam He cywecTsyeT HM O4HOIO YieHa rpynnbl MHOroaApecHom
paccblNKKM, TO NakeT oTbpacbiBaeTcA.

Onepauun IGMP

IGMP paboTaeT /iokanbHO. MapLlipyTnsaTop rpynnoBOM PAcCbi/IKK, KOTOPbLIM NOAK/AOYAeTCs K
CeTUN, UMeeT CMUCOK aZPecoB rPYNMnoBOM PACCbIZIKM FPYMMN, MO KpaliHen mepe, C O4HUM U3BECTHbIM Y/IEHOM
B 3TOM ceTwn.

[Nna Kaxkaol rpynnbl eCTb O4MH MapLUPYyTU3aTop, KOTOPbLIM paboTaeT B pexunme pacrnpeneneHus
MakeToB, NpeAHa3HayeHHbIX ANA 3TOW rpynnbl. ITO O3HA4aeT, YTo eCcAM ecTb TPW MapLpyTUsaTopa
rPynnoBOM pPacCbiIKM, MOAKAOYEHHbIX K CeTM, MX T[pynnoBble wuaeHTUdMKaTopbl (groupids) —
€MHCTBEHHbIE.

XOCT MM mapLupyTM3aTop rpynmnoBoi PaccbiNKM MOFYT MMETb YAEHCTBO B rpynne. Korga xocT
MMeEeT YNIEHCTBO, 3TO 03HAYaeT, YTO OAMH M3 ero NPOLLEeccoB (MpPUKAagHaA Nporpamma) noaydyaeT NaKkeTbl
rpynnoBoi paccblKM OT HEKOTOPOM rpynnbl. Korga maplipyTmsatop MMEEeT YNeHCTBO, 3TO 03Ha4aeT, yYTo
CeTb, NOAKNOYEHHAA K OQHOMY U3 ee ApYyrux MHTepdeincos, NoyyaeT 3TM NaKeTbl rPYNnoBOM PaCChbINKK.
Mbl FOBOPMM, YTO XOCT UAM MapLIPYTU3aTOP MMEIOT MHTepec B rpynne. B oboux cayyaax — xocTe u
MapLIpyTU3aToOpe — COXPAHAETCA CMMCOK rPynmnoBbiX UAEHTUGUKATOPOB M TPAHCAMPYETCA MX 3anpoc K
pacnpegenstolemy MapLpyTM3aTopy.

0O6beauHeHue rpynn

XOCT MAXM MapuwpyTM3aTop MOryT MPUCOEAUHUTLCA K rpynne. XocT NogAepMBaeT CrUCOK
NPOLECCoB, KOTOPbIE MMEIOT YNEHCTBO B rpynne. Koraa npouecc XoueT NpUcoeauHUTLEA K HOBOW rpynne,
OH NOCblNaeT CBOW 3anpoc XocTy. XocT AobasnseT MmaA npouecca U uma Tpebyemow rpynnbl K ee ChuCKy.
Ecnun 3T0 — nepBoe BXOXAEHWE O/18 3TON KOHKPETHOW rpynnbl, XOCT NOCblNaeT cooblieHre yneHcTea. Ecau
3TO He MepBOe BXOXKAEHME, MOCbIIATb 3TO COOOLLEHNE HE HAZO, TaK KaK XOCT — Y)Ke YJIEH TPYNMbl; OH YyKe
NoJIy4yaeT rpynroByk PacCblIKy ANa 3TOM rpynnbl.

MapwpyTmM3aTop TakKe O06CAy)KMBaeT CMMCOK TPynnoBbiX WAEHTUPUKATOPOB, KOTOPbLIN
MOKa3blBAET Y/IEHCTBO AJ/1A CeTel, MOLK/IIOYEHHbIX K KaKAoMy MHTepdeincy. Korga nosasniseTcs HOBbIN
WHTepec B rpynne Ans Aoboro ns atnux MHTepPGEncoB, MapLpyTU3aTOP OTCbIIAET COobLieHMe YNEeHCTBa.
[pyrvMmn cnoBamu, MapLupyTM3aTop 34ech AeACTBYET NOAOBHO XOCTY, HO ero CNUCOK rpynnbl 6osee WUpPOoK,
NOTOMY UYTO OH HaKan/AMBAaEeT YEHOB, KOTOPblE COeAMHeHbI C ero nHTepdeiicammn. ObpaTnte BHMMaHME, YTO
coobLieHNe YNeHCTBA PaACcChiNatoT U3 BCex MHTepdeicoB, KPOME TOro, OT KOTOPOro NpMbbIBaeT 3anpoc.
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1.1.4.1 IGMP Snooping — NMpocaywmnsaHue IGMP coobieHnii

Koraa c onpeaeneHHbIX MOPTOB Ha KOMMYTATOP NPUXOAAT COOBLLEHMA O MOAKNOYEHMM K KaKOM-
TO rpynne — UCTOYHUKY MHOroafpecHon rpynnoBoi paccbinkm (IGMP Report), KommyTaTop “noHumaet”,
YTO 33 3TUMM MOPTAMU KAMUEHTbI U f06aBASET UX B CMMCOK HUCXOAALLMX NOPTOB AN 3TOM rpynnbl. Ecam ke
Ha KaKoM-TO NOPT KOMMyTaTopa, Npuwao coobiieHne IGMP Query, TOo 3HaUUT 3@ 3TUM MOPTOM MCTOYHMK
multicast-Tpaduka n KommyTtaTop A06aBAAET 3TOT NOPT B CMIMCOK BOCXOAALLMX NOPTOB.

Taknm obpasom, Bxogawmin multicast-noTok gaHHbIX, OyaeT TpaHCAMPOBATLCA He BO BCE MOPTbI,
a TO/IbKO B Te, B KOTOPbIX KANEHTbI NOANMUCbIBA/INCh HA HErO.

1.1.4.2 1IGMP Snooping Proxy — MpokcupoBaHue coobweHuit IGMP

MexaHn3m, Mo3BOMAKOWMIA COKPaTUTb KoaunvectBo IGMP coobuieHnii B cetu. Mpu obblyHOM
CXemMe, MapLUPYyTU3aTOP-UCTOYHMK multicast-Tpadmka, oTnpasnser nepuoguyveckn IGMP Query B
MHTepdeiic, 1 KOMMYTaTOp NepecbiNnaeT ero BCEM aKTUBHbLIM MY/bTMKACTOBbIM KAWeHTam. Te B CBOMO
oyepenb A0MKHbI BbicnaTb B oTBeT IGMP Report. [1na nogasieHUA TakUX BEEPHbIX PacCbl/IOK, KOMMYTaToOp
MOXKeT npoKcupoBatb |IGMP-nakeTbl, OTCblnana, Hanpumep, OAMH eAMHCTBEHHbIM IGMP  Report
MapLpyTusaTopy cpasy nocne IGMP Query, BMecTo Toro, 4ytobbl paccbl/iaTb €ro KANeHTam.

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

Ecnv B Npeaenax o4HOro KOMMYTaToOpa ecTb HecKoibKo VLAN, Noab30BaTeNn KOTOPbIX A0/MKHbI
Nnosly4yaTb OAMH U TOT }Ke MY/IbTUKACTOBbIN TPadMK, TO OT MapLIPYTU3aTOPa-UCTOYHMKA Mmulticast-Tpaduka K
KOMMYTaTOpy MNOWAYT HECKONbKO KOMMI oAHOro TpaduKa B pasHbIXx nosb3osBatenbcknx VLAN. MVR
nossonsetr usbexkaTb 3TOro, My/bTUKACTOBbIA TpaduK nepesaétca OT MaplipyTM3aTopa TOJIbKO B
mynbTkactoBom VLAN'e, a Ha KOMMyTaTOpe OH PEnANUMPYETCA BO BCE MO/b30BaTe/IbCKME. Tem cambim
CHMMAETCA HarpysKa C BbIWECTOALLEro MapLLPyTM3aTopa, U MeHbLUe YTUAU3UPYETCA INHUA.

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

3To TexHonorua, npusBaHHas obecneynTb ynpaBieHWME M KOHTPONb Hag, YCTPOMCTBAMM M
NPUNOKEHUAMM B CEeTU CBA3M NyTEéM o0OMeHa, ynpasasoowein uHGoOpMaumen Mexay areHtTamm,
pacnonaraloWwmMmMmnca Ha CeTeBbIX YCTPOMCTBAX, M MeHegKepamu, PaCMOSIOKEHHbIMM Ha CTaHLMAX
ynpasneHua. B HacToswwee Bpemss SNMP aBnsetca 6a30BbiM NPOTOKONIOM ynpaBneHusa cetn Internet. SNMP
onpeaenseT CeTb Kak COBOKYMHOCTb CETEBbIX YNPABAAIOLWMX CTAHLUIA U 91€MEHTOB CeTH (r1aBHble MaLUMHbI,
W3bl M MApLIPYTM3aTOpbl, TEPMMHANIbHbIE CEepBeEpbl), KOTOpble COBMECTHO obecneuymBatoT
AAMUHUCTPATUBHbIE CBA3M MeXKAyY CeTeBbIMU YNPaBAAIOLWMMM CTAHLUAMU U CETEBLIMU areHTamm.

O6bl4HO NpK ncnonb3osaHMM SNMP npucyTCTBYIOT ynpaBasdemble U ynpasBastowme cuctemol. B
COCTaB YyNpPaBASeMON CUCTEMbI BXOAUT KOMMNOHEHT, Ha3blBAEMbIN areHTOM, KOTOPbI OTNpPaBAsAeT OTYETHI
ynpasasawouwen cucreme. Mo cywectesy SNMP areHTbl nepegaroT ynpasaeHYeckytdo WHOOpMAUMIO Ha
yrpaBAsioLIMe CUCTEMbI KaK NepeMeHHble (Takne Kak «cBoBoAHasA NamAaATb», KMMA CUCTEMbI», KKOUYECTBO
paboTatoLMX NPOLLECCOBY).

YnpaBasawLwwan cMcTemMa MOXKET MNoAyYuMTb MHbOPMAUMIO Yepe3 onepaumm npoTokona GET,
GETNEXT wn GETBULK. AreHT mo)KeT camocTosTenbHo 6e3 3anpoca OTNpaBuTb AaHHbIE, WUCMOJb3yA
onepaumio npotokona TRAP wuan INFORM. VYnpasnaiowmne cucTembl MOFYT TaKXe OTNpaBaATb
KOHOUIypaumMoHHble OOHOBAEHMSA WAM KOHTPOAMpYlOWMe 3anpocbl, wMcrnonbdys onepauuto SET ana
HenocpeACcTBEHHOTO ynpaBieHua cuctemoi. Onepaumm KOHOUIYpPUPOBaAHUA M YNPaBAEHUA UCNOJb3YHOTCA
TONIbKO TOrAa, KOrAa Hy)KHbl M3MeHeHUa B ceTeBOM MHpacTpykType. Onepauum MOHUTOPUHra 0b6bIYHO
BbINO/HAITCA HA PEerynspHOM OCHOBe.

MepemeHHble AoCTynHble Yyepe3s SNMP opraHu3oBaHbl B Mepapxuu. ITU Mepapxumn u apyrue
MeTagaHHble (TakMe KaK TUM M OnMcaHue nepemeHHoMn) onucbiBatoTca basamu Ynpasnaowein MHpopmauun
(aHrn. Management Information Bases (MIBs)).
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1.1.5.1 Hacrtpoitka SNMP
MynbTunnekcop-kommyTtaTop Sprinter TX nogaepxmsaet npotokon SNMP v1, v2c, v3.

BK/AlOYEHME U OTK/AOYEHME AaHHbIX NPOTOKOJIOB MOXHO NPOM3BECTWU, YCTAHOBMB NapameTp
Enabled B 3HauyeHWe Yes B COOTBETCTBYIOLWLEM HYXHOW BepcuM NyHKTe MeHo “3.2.4.11
/System/snmp/<Bepcus npotokona>".

Bk/toueHne/oTKI0uEeHNE Snmp.
Enabled Yes - BkaoyeH (No ymonyaHuio);

No - oTK/ItO4€EH.

Hanee Heobx0AMMO YCTaHOBWUTb MMeEHa snmp community. [nsa 3Toro nepengure B MeHO B
NyHKT “3.2.4.8 /System/snmp/auth”.

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

Y106bI HacTPOUTb OTNPaBKy yBegomneHunin (SNMP-trap'os) ¢ ycTpoiicTBa(areHTa) — meHeaKepy,
HY}KHO 3a4atb B nyHKTe "3.2.4.9 /System/SNMP/traps"

ServerlP Azpec cepBepa, Ha KOTOPbI OTNPaBAATb COOBLLEHNMS.
Community 0O6ulas cTpoKa (Nnapo/ib) B cooblieHnu.

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

1.1.6 VLAN (Virtual Local Area Network)

BupTyanbHOW NOKaNbHOW CETblO HA3bIBAETCA Trpynna YCTPOMCTB, WUMEILMX BO3MOMXKHOCTb
B3aMMOENCTBOBATb MeXKay cOboM HanpsAMYOo Ha KaHa/lbHOM YPOBHE, XOTA GU3MYECKN MPU STOM OHU MOTYT
6bITb NOAKAOYEHBI K Pa3HbIM CETEBbIM KOMMyTaTopam. M HaobopoT, ycTpoicTBa, HaxoaAwWwMeca B pa3HbIX
VLAN'ax, HeBMAUMBI ApYyr AN APYra Ha KaHaNbHOM YPOBHE, AaKe €C/IM OHM MOAKAOYEHbl K OZHOMY
KOMMYTaTOpy, U CBA3b MeXAy 3TMMMU YCTPOWCTBAMM BO3MOXKHA TONbKO Ha ceTeBOM U BHonee BbICOKMX
YPOBHSAX.

B coBpemeHHbIx ceTax VLAN — rnaBHbIA MeXaHU3M A/15 CO34aHUA IOTMYECKOoM TONOAOTUN CETH,
He 3asBucAwein oT eé ¢usnyeckoir Tonosormn. VLAN'bl  McnoNb3ylTCA AN COKpaLLeHuA
LWIMpOKOBeLLaTeNlbHOro TpadumKka B ceTu. MmetoT Hosblioe 3HaueHWe C TOYKM 3peHua B6esonacHocTw, B
YacTHOCTU Kak cpeacTBo 6opbbbl ¢ ARP-spoofing'om.

Ha Tekywuit MoOMeHT peanusaums pasnnyHbix Tunos VLAN onwucaHa B cneundukaumm |EEE
802.1Q. BupTyanbHble NOKaNnbHble CETU, NOCTPOEHHblIe Ha OCHOBe cTaHgapTta IEEE 802.1Q, ucnonb3ytoT
OOMNOMIHUTENbHbIE MONA Kagpa ANA XpaHeHuA WHPopmaumm o npuHagnexHoctm K VLAN npu ero
nepemeLLeHUn No ceTu.

Hekotopble onpeaenexus IEEE 802.1Q.

Mopm e pexcume «TPaHK» - GU3NYECKUIM KaHaN, MO KOTOpPOMY nepegaeTca HecKkosnbko VLAN
KaHa/0B, KOTOPbIE Pa3/iMyaloTCa Teramm (meTkamu, gobasasembiMn B NakeTbl). TpaHKM 0ObIYHO cO34at0TCs
MeXay «TermpoBaHHbIMM nopTamm» VLAN-yCTPOACTB: CBUTY-CBUTY UAWN CBUTY-MApPLLPYTM3ATOP.

Noenmudgpukamop VLAN (VID) - Homep BUPTYanbHOM NOKaNbHOM CETHU.
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Ndenmugukamop nopma VLAN (PVID) - dusnyecknii nopT KOMmyTaTopa, UCNOAb3yeTca AN
Toro, 4tobbl onpenennTb, B Kakoh VLAN KommyTaTop HanpasuT BXOAALMN HEMAPKMPOBAHHBIN Kaap ¢
NOAKNIOYEHHOTO K MOPTY CErMeHTa, KOrAa Kaap HYXHO nepenaTtb Ha APYroi NopT (BHYTPU KOMMyTaTopa B
3aroJIOBKM BCEX HEMapPKUPOBAHHbIX KaapoB gobasnsertcs maeHtudukatop VID, paBHbii PVID nopTta, Ha
KOTOPbIA OHM ObINM NPUHATBI). ITOT MEXaHM3M NO3BO/AET OAHOBPEMEHHO CyLLECTBOBAaTb B OAHOM CEeTU
YCTPOICTBaM C noanepKKoi n 6e3 nogaepKku ctaHaapTta IEEE 802.1Q.

Default PVID - UaeHTndunkatop VLAN HasHayaemblit Ha BXoae A5 NOSyYeHUA HETerMpoBaHHbIX
KaZpoB.

O603HayeHue yneHcrsa B VLAN

[18 3TOro CyLecTsyIoT caeayioLme pelleHns:

e o nopty (Port-based): nopTy KommyTaTopa Bpy4Hyto HaszHadaeTcs oamH VLAN. MNocTtpoeHne VLAN
Ha OCHOBE MOPTOB OCHOBAHO TONbKO Ha A[00aBNEeHUM [ONOAHUTENbHOW WMHOOPMALMM K afpecHbIM
TabnMuam KoMMyTaTopa M He UCNO/Ib3yeT BO3MOMXKHOCTM BCTPAMBaHMA MHPOPMALMKM O NPUHALNENKHOCTU K
BUPTYa/bHOM CeTU B nepegasBaemblii Kagp. B cnyyae ecnv ogHoOMy MOpTy AO/KHbI COOTBETCTBOBATb
HeckonbKo VLAN (Hanpumep, ecam coeauHeHme VLAN npoxoamT Yyepes HECKO/IbKO CBUTYEl), TO 3TOT NopT
OO/MKeH 6bITb YeHoM TpaHKa. CBUTY byaeT fo6aBaaTb meTkn gaHHoro VLAN KO BCeM NPUHATbIM Kagpam
He MMeLWUX HUKAKMX meToK. VLAN nocTtpoeHHble Ha 6a3e NOpPTOB MMET HEKOTOpPble orpaHuyYeHus. OHun
OYeHb MPOCTbl B YCTAaHOBKE, HO MO3BOAAKOT NOAAEPMKMBATL ANA Ka)X4oro noprta TonbKo oaHy VLAN.
CnepoBaTenibHO, Takoe pelleHue Manonpuemaemo fMpu MUCNoJib30BaHUU KOHLIEHTPATOPOB WK B CeTAX C
MOLLHbIMM CepBepamMu, K KOTOPbIM 06palLaeTca MHOro MoJsib3oBaTesieli (cepBep He yAacTca BK/AKOYUTb B
pasHble VLAN). Kpome Toro, BHOCMTb M3MeHeHuMAa B VLAN Ha ocHOBe MOPTOB [0OCTAaTOYHO C/IOMKHO,
NMOCKOJIbKY MPU KaXKaA0oM U3MEHEHUU TpebyeTca pusmMyeckoe nepek/todeHme yCTPOoACTB.

e no MAC-agpecy (MAC-based): uneHctBo B VLANe ocHoBbiBaeTcs Ha MAC-agpece pabouei cTaHuuu.
B Takom cnyyae cButy nmeet Tabamuy MAC-agpecoB Bcex ycTpoiicte Bmecte ¢ VLANamu, K KOTOPbIM OHM
npuHaanear.

e [lo AONOMHUTENbHLIM NOAAM Kagpa, 1A XPaHEHUA MHPOpMauMM O NpUHaAgNeXKHocTM K VLAN.
CnocobHocTb fobasneHua Teros nossoaset nHoopmaumm o VLAN pacnpocCTpaHATbLCA Yepe3 MHOMKECTBO
802.1Q-coBMECTUMbIX KOMMYTaTOpPOB NO OAHOMY (GU3UYECKOMY COEAMHEHMUIO (MarncTpasbHOMY KaHany,
Trunk Link); cnocobHocTb f,06aBNATb M M3BAEKATb TEMM U3 3aro/IOBKOB KagpoB NO3BO/IAET UCNONb30BaTb B
CeTM KOMMYTATOPbI U CETEBbIE YCTPOMCTBA, KOTOPbIE HEe NoAAepKMBatoT cTaHaapT IEEE 802.1Q;

e o npotokony (Protocol-based): aaHHble 3-4 ypOBHA B 3aro/IoBKe NakeTa WMCMNO/b3yHOTCA, YTOObI
onpegenutb uneHctso B VLANe. Hanpumep, IP mawunHbl moryT 6biTb nNepeBedeHbl B nepsblit VLAN, a
mawuHbl AppleTalk Bo BTOpoii. OCHOBHOW HeAOCTAaTOK 3TOF0 MeToAa B TOM, YTO OH Hapywaet
HEe3aBMCMMOCTb YpPOBHEW, NO3TOMy, Hanpumep, nepexon ¢ IPv4 Ha IPv6 npuBeseT K HapyleHuto
paboTocnocobHocTH ceTu.

e meTogom ayTeHTMOMKauum (Authentication based): YcTpoiictBa MoryT 6biTb aBTOMAaTUYECKU
nepemelteHbl B VLAN, OCHOBbIBAaACb Ha AaHHbIX ayTeHTUPUKALMM NONb30BaTENs MM YCTPOMCTBA MNpU
MCNonb3oBaHMM NpoTokona 802.1x

1.1.6.1 HacTtpoiika VLAN

Ha ycTtpoiictBax Sprinter TX (MINI) ¢ ogHum nHTepdeicom Fast Ethernet (mapkupoBka Sprinter
TX MINI.2E1.1FE.AC220) u Sprinter TX (SFP) oTcyTcTBYeT ynpaBnsiemblii CBUTY, U OHMU He NoaaepKuBatoT
nonHoe KoHdurypuposaHme VLAN'oB. Ecniv B KOopHe mMeHo oTcyTcTBytoT nyHKTbl VLAN, ATU, EthGlobal
3HAYUT YCTPOMCTBO 6€3 CBUTYA M YKA3aTb TEMM MOMKHO TO/IbKO ana E1 1 gna ynpasneHus.

[na 3agaHna pexkmma nopta HeobXxoAMMO NepenTi B MeHIo B NyHKT ”3.2.3.15 /Eth/nopTt/VLAN”
1 BbIOPaTb Hy»KHOE 3HaYeHue Ana napameTpa Role.
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multi - viTepderic nponyckaeT Bce Kaapbl; PexMm no ymonyaHuio, UCNONb3YEMbINA, €CN ABHO HE YKasaH
Apyrov pexxum. Monantuka ucnonb3oBaHUA WHTepdelicoB onpenenseTca BHEWHUMM 060pyAoBaHUEM,
HanpuMep, MapLUpyTU3aTopamm 3-ro YpOBHSA, CBA3bIBAOLLUMWN MYIbTUMNEKCOPbI-KOMMYTATOPbI;

access - WHTepdelc UCNoONb3yeTcA AAA Nepefayn NoJsb30BaTENbCKMX AaHHbIX. [MakeTbl € gpyrum
naeHtnomkatopom VLAN ID He KommyTupytloTca B 3TOT MHTepdelic. MakeTbl, nocTynatowme B 3TOT
nHTepdelc, TEernpyoTca ¢ MAEHTUPUKATOPOM, paBHbIM YKazaHHOMY napameTtpom VLAN ID;

trunk - wHTepdelic NponyckaeT TONbKO TErMPOBaHHbIE Kagpbl, 3TOT PEXMM WUCMONb3YeTca ANA CBA3U C
APYTMM MYJIbTUMIEKCOPOM--KOMMYTaTOPOM HEMNOCPeACTBEHHO;

QinQCustomer - KNUEHTCKUIA NOPT, Gpelimbl Ha BXOAE BCeraa TermpyoTcs BTOpbiM Terom (ecaum 6e3 Tera, To
nepsbiM); 802.1Q OTKNIOYEH.

QinQProvider - nopT, Ha BXxoAe KOTOPOro MpPUHMMAalOTCA To/lbKo ¢dpenmbl ¢ ProviderTag, KoTopble
KOMMYTUPYIOTCA B COOTBETCTBMM € Tabanuei vian’os.

Tak »ke MOXKHO 3a4aTb rpynnol VLAN'oB, Tag, Untag, Member v Ter gna QinQ pexxuma
Tagged - cnCcOK BIaHOB, KOTOPbIE BYAYT BbIXOAWUTb U3 NMOPTA TEITMPOBAHHbIMUK. Ecnn nopT B pexxume trunk,
TO BXoAaLme Gpeirimbl A0KHbI UMETb METKY 13 3TOrO CMUCKa;
Untagged - cnvcok B/laHOB, KOTopble byayT BbIXoAUTb U3 NopTa 6e3 Tera;
Member - cnUCOK BNaHOB, KOTOpble ByayT BbIXOAUTb M3 NopTa 6e3 U3MeHeHUA METKU (B TOM COCTOSHUK, B
KOTOPOM OHM BOLLAK B APYroi NopT);
QinQTag — Ter (ethertype), KoTopblit ycTaHaBAnBaeTca ansa ¢peimos B pexknume QinQ.

Ons 3apaHua VLAN’a nopta nsmenute napametp DefVLAN.

Ona 3apaHna VLAN’a ynpasneHna HeobxoamMmo nepentn B meHto no nytm “3.2.5.6 /IP/stored-
config”, namenuts napametp DefaultVlanID n coxpaHuTb KoHurypaumio Knasuwamu “ESC+S”. Mocne
nepesarpysku, ycTponctso byaeT AOCTYyNHO gns ynpasneHus B gaHHom VLAN'e. Ons HemeA/ieHHOro
nsmeHeHna VLAN'a ynpasieHus 3TOT napameTp HeobxoAumo M3meHUTb B nyHkTe “3.2.5.3 /IP/current-
config”. (BHUMAHME!!! BoamorKHa noTepAa AocTyna K ycTpoiicTBy uepes Ethernet)

[na npocmoTpa u pyyHoi KoHourypaumm Tabnuubl VLAN' 0B nepeinamte B MeH0 B NMYHKT “3.2.6
/VLAN”. Ona cosganusa VLAN Haxkmute coveTaHue knasmw “ESC+C” n seegute VLANID, nocne Haxmute
“Enter”. Mocne pobasneHua Tabnuua otobpaxkaeT cnucok VLAN'oB u Hactpolikm IPAddr, NetMask,
Gateway. [na Bo3amorkHocTK ynpasaeHna VLAN’amu, HyKHO, 4Tobbl B napameTtpe «Cpu» B meHto ”3.2.6.1
/VLAN/VLANID”, 6bin0 YycTaHOBAEHO 3HayeHMe «Management» (Takoe 3HayeHMe napameTpa Mo
YMOJIYaHUIO).

1.1.7 NAT (Network Address Translation — npeobpa3oBaHue ceTeBbIX
aapecos)

NAT - 3To mexaHu3am B ceTax TCP/IP, no3sonsawowmii npeobpasosbiBaTh IP-aapeca TpaH3UTHbIX
nakeTtoB. TaKKe umeet Ha3BaHuAa IP Masquerading, Network Masquerading u Native Address Translation.

®dyHKumnoHmnposaHue NAT

MpeobpasoBaHne agpecoB metogom NAT  MOXeET MpPoOM3BOAUTLCA  MOYTM  Nto6bim
MapLpyTU3MPYIOWMM YCTPOWCTBOM — MapLUpyTU3aTOPOM, CEPBEPOM AOCTYNa, MEMKCETEBbIM 3KPAHOM.
Haunbonee nonynapHbim asnsetca SNAT, cyTb MexaHM3Ma KOTOPOro COCTOWUT B 3aMeHe aJpeca UCTOYHMKA
(aHrn. source) npu NPOXOXKAEHUM NaKeTa B OAHY CTOPOHY M 06paTHOM 3aMeHe agpeca HasHavyeHuA (aHrn.
destination) B oTBeTHOM NakeTe. Hapsaay C agpecamm WCTOYHWMK/Ha3HauyeHMe MOFYT TaKKe 3aMeHATbCA
HOMEpPa NOPTOB UCTOYHMKA M HAa3HAYEHWA.

MpUHMMan NaKeT OT JI0Ka/IbHOrO KOMMbIOTEPA, POYTEP CMOTPUT Ha IP-agpec HasHaveHus. Ecam
3TO JIOKANbHbIA agpec, TO NAKeT nepecbilaeTca APYromy NoKasbHOMY KOMMbloTepy. Ecam HeT, To naket
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Hafo nepecnaTtb HapyXy B MHTepHeT. Ho Beab 06paTHbIM aapecom B NaKeTe yKasaH /IOKafbHbIA aapec
KOMMblOTEpa, KOTOpbIA M3 WMHTepHeTa 6yaeT HepocTyneH. [o3Tomy poyTep «Ha NeTy» NPou3BOAMT
TpaHcasaumio IP-agpeca M nopTa M 3aNOMMHAET 3Ty TPaHCAAUMIO y cebsa BO BpemeHHOM Tabauue. Yepes
HEKOTOpoe BpPems Mocse TOro, Kak KAMEHT U cepBep 3aKOHYaT 0BMeHMBATbCA NaKeTamMu, poyTep COoTpeT y
cebs B TabauLe 3aMMCb O N-OM MOPTE 33 CPOKOM AABHOCTM.

Momumo source NAT (npenocTaB/ieHUs MNOb30BATENSAM JIOKAJIbHOM CETU C BHYTPEHHUMMU
agpecamu gocTtyna K cetn MIHTepHeT) yacto npumeHsaeTcs TakKe destination NAT, koraa obpalleHuma nsBHe
TPAHCANPYIOTCA MEXCETEBbIM 3KPAHOM Ha KOMMbIOTEP M0/Ib30BaTeNA B JIOKA/IbHOW CETU, MMEIOLWMIA
BHYTPEHHMIA agpec U NOTOMY HeZOCTYMNHbIA U3BHE CeTU HenocpeacTseHHOo (6e3 NAT).

CywecTtByeT 3 6a30BbIX KOHLEMNUUN TPaHCAAUMK agpecoB: cTaTuyecKan (Static Network Address
Translation), auHamunueckas (Dynamic Address Translation), mackapagHas (NAPT, NAT Overload, PAT).

Cratnyeckuit NAT - oTobparkeHne He3aperncTpupoBaHHoro IP-agpeca Ha 3aperncTpUpPOoBaHHbIN
IP-agpec Ha ocHOBaHWUKM OAMH K ogHOMY. OcobeHHO Mo/Ie3HO, KOrAa YCTPOMCTBO A0/KHO ObiTb AOCTYMHbLIM
CHapyXun ceTu.

AnHamumyecknit NAT - oTobpaskaeT He3aperMcTpMpoBaHHbIi IP-agpec Ha 3aperMcTpUpPOBaHHbIA
afpec OT rpynnbl 3aperucTpupoBaHHbiX IP-agpecoB. [uHamuueckuit NAT Takxe ycraHaBauBaeT
HenocpeAcTBeHHOE OTOBpaXKeHMe Mexay He3aperucTpMpoBaHHbIM U 3apPEerMcTPUPOBaHHbIM aApPecom, HO
oTOBpaXeHne MOXKET MEHATbCA B 3aBUCMMOCTM OT 3aperMcTpMpoBaHHOro agpeca, AOCTYMHOro B nyne
afipecos, BO BPeMA KOMMYHUKaLMK.

MeperpyskeHHbii NAT (NAPT, NAT Overload, PAT, mackapaauHr) - dopma anHamuyeckoro NAT,
KOTOPbI 0TOBpParKaeT HECKO/IbKO HE3aPEerMcTPUPOBaHHbIX apecoB B €AMHCTBEHHbIM 3aperMcTPUpPoOBaHHbIN
IP-agpec, Mcnonb3ya pasnMyHble NopTbl. M3BecTeH Takke Kak PAT (Port Address Translation). Mpu
neperpyske KakAbli KOMMNbIOTEP B YaCTHOM CETU TPAHC/IMPYETCA B TOT }Ke CaMblii aApec, HO C Pas3/INYHbIM
HOMepOM nopTa.

1.1.7.1 HacTtpoitka nepegaum notokos E1 c ucnonbzosaHnem NAT

Mpegnonoxum, 4to nposaiaep E1 Bbigenset 2 notoka E1, KoTopble HeobxoanMMo nepesatb Ha
1 1 2 ycTPOMCTBO (CM. CXEMY HUXKe).

Sprinter
192.168.2.201

ATC E1 NAT Router
e 5 LAN IP: 192.168.2.7 Sprinter
LAN WAN IP: 192.168.1.3 192.168.1.201

WAN

Sprinter
192.168.2.200

Mposangep E1
ATC

MynbTMnNAeKcopbl-koMmmyTaTopbl Sprinter TX HeobXxoAMMO HacTpouTb caeaylowmm obpasom
(byHKumMa pgoctynHa ¢ Bepcumn MO - LPOS 1.0.9.4SR4):

B nyHkTe “3.2.5.3 /IP/current-config” 3agatb IP-agpec (NetworkAddr) v wnio3 (DefaultGateway):
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MynbTnaekcop-kommyTaTop 1:

NetworkAddr - 192.168.2.201
DefaultGateway - 192.168.2.7

MynbTMNAEKcop-KoMmMyTaTop 2:

NetworkAddr - 192.168.2.200
DefaultGateway - 192.168.2.7

MynbTnnaekcop-kommyTaTop 3:

NetworkAddr - 192.168.1.201
DefaultGateway - 192.168.1.1
[danee HeobxoamMmo nepeiTun B NyHKT “/TDMoP/port/config” n BbINONHUTb Cheaytolme HacTPONKN:

MynbTUnaeKkcop-KommyTaTop 1:

RemotelP - 192.168.1.201
RemoteChannel - 0
WANIP - 192.168.1.3

MynbTUNNEKCOP-KOMMYTATOP 2:

RemotelP - 192.168.1.201
RemoteChannel - 1
WANIP - 192.168.1.3

MynbTnaekcop-kommyTaTop 3 - nopt 0:

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

MynbTUNAEKCOpP-KOMMYTaTOp 3 - NopT 1:

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

Ha NAT Router'e Heo6x0aMM0 NPOBPOCUTL NOPTLI, HANPUMEP, KaK MOKA3aHO HUMKE.
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Well-Known Applications: User Defined|«|
Port Range Local IP Local Port | Protocol Description
192.168.2. BOTH [~]
5061 192.168.2.200 5060 UDP sip -
41003 192.168.2.200 41000 UDP tdmop
5062 192.168.2.201 5060 UDP sip
41004 192.168.2.201 41000 UDP tdmop

1.1.8 LLDP - Link Layer Discovery Protocol

Link Layer Discovery Protocol (LLDP) — npoTOKON KaHanbHOro ypOBHA, KOTOPbIA MO3BOASET
CeTeBbIM YCTPOWCTBAaM aHOHCMPOBATb B CETb MHbOPMaLMIO 0 cebe M O CBOMX BO3MOMKHOCTAX, a TaKXkKe
cobupatb 3Ty MHPOPMALMIO O COCEAHMUX YCTPOMUCTBAX.

YcTpoicTeo, ncnonbsytouee LLDP, xpaHUT MHOPMaLMIO O COCeasnX, HO He nepeHanpasaneT eé
Aanblue (He3aBUCMMO OT TOFO NOAAEPKUBAET /1M YCTPOMCTBO NPOTOKOoA LLDP).

NHpopmauma 06 myabTUnaekcopax-kommyTtaTtopax Sprinter TX, KoTopaa MoOXKeT nepesaBaTbca C
nomoupto LLDP:

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

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

e lmsa ycTpolictea (System Name) - umsl BCTPEYHOTro YCTPOWCTBA;
e Ynpasnatowuii agpec (Management Address) - IP-agpec BCTpeYHOro ycTpomncTBa;
1.1.8.1 NpuHUMN paboTbl npoToKona LLDP

MpoToKon paboTaeT TONbKO MeXAy HenocpeacTBEHHO NPUCOeAMHEHHbIMM YCTPOWCTBAMMU. DTO
3HAYMT, YTO, HANPUMEP, Ha PUCYHKE:

Sprinter TX
K_ -~ 1
2 3 >
L P T - 3‘4‘]‘]
~ \y.— h\y
Sprinter TX Sprinter TX

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

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

=  KommyTtaTop Sprinter TX (3) nonyumt LLDP nHdopmaumto Tonbko ot Sprinter TX (2).
CoobuweHus LLDP moryT nepenaBaTtbcsa Yepes NopTbl, KOTopble 3a610KMpoBaHbl STP.

1.1.8.2 HacTtpoika npoTtokona LLDP
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BkatoyeHne npoTokona LLDP npoussoanTca A/1A BCEro yCTPOWCTBA, MO YMOJYaHUIO OH BKIHOYEH.
[lnA HaCTPOMKM NapameTpoB HEOBXOAMMO NepPenTn B NyHKT meHto “3.2.4.4 /System/LLDP/config”.

Enabled

TXInterval

TXHoldMultiplier

BkntoueHne/oTKAoYeHWe NpoTokona LLDP.
Yes - BKNoYeH (No ymonyaHuio);

NO - OTK/IHOYEH.

YactoTa otnpaBku LLDP-coobueHunii coceaam.
MokeT NnpMHUMATbL 3HadYeHunsa ot 5 ao 500 cek.

Mo ymonyaHuto: 30 cek.

MHoXnUTenb, Ha KOTopbI yMHOXKaeTca TXInterval pna nonyveHuna TTL.

TTL - Bpema B TeYEHUE KOTOPOro coces byaeT XpaHUTb MHOpMaLMio 06
yCTponcTBe.

TXHoldMultiplier mo»eT npMHMMaTb 3Ha4eHus oT 2 go 10.

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

Tak e B nyHKre “3.2.4.3 /System/LLDP/Interfaces/nopt” Heobxogumo yKasaTb napametp
Admin - npuHumaTb, nepegasaTb, WIN U NPUHMMATL M nepeaasatb LLDP coobuieHun, 1 yKasaTb AaHHble
TLVs. Mo ymonyaHuUto Bce NOPTbl HAaCTPOEHbl ANA npnema u nepegaym scen LLDP nndopmaumu.
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2 ®DYHKUMOHUPOBAHMUE MYNbTUNIEKCOPA-KOMMYTaTOpPa

2.1 MocnepoBaTtenbHOCTb 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.

MoakntoueHne MynbTUNNEKCOpa-KoOMmyTaTopa Sprinter TX pekomeHAyeTca npoBOoauTb B
cneayrouwen nocnenoBaTeIbHOCTH:

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

2. Tlogknoumtb Kabenb MUTAHMA K KJAEMMHOMY COEAMHUTEN0 Ha 3afHen naHenu
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 YCTPOWUCTB B paboTy onucaHa B AOKYMeHTe «bbiCcTpoe pasBepTbiBaHME
MYNbTUMNEKCOPOB-KOMMYTAaTOPOB Sprinter TX». YnpasieHue MyAbTUNAEKCOPOM-KOMMYTaTOPOM WU ero
NoJIHasA HaCTPOWKa onucaHsbl B rnase 4.

5. MoAKNoUMTb BUAKKU Kabenei BHEWHUX GUINYECKMX NIMHUIA K COOTBETCTBYIOLLMM pPasbemam
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 COCTOSHUA 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 MOMOLLbIO CBETOAMOAHbIX WMHAMKATOPOB Ha
nepegHei NaHean, KPOMe TOro, OHO MOXKET KOHTPOIMPOBATLCA YAANEHHO Yepes CeTb.

Ons npaBuabHOM paboTbl MYy/AbTUMIEKCOP-KOMMYTATOP ALO/KEH ObiTb CKOHOUIYPUPOBaH.
YcTpolicTBa MOTYT MOCTaBAATLCA MPeABaPUTENbHO CKOHPUIYPUPOBAHHLIMU A0S NPO3pPayHON nepesaym
notokos E1 B cxeme “ToYKa-TOYKa” (Mexay OAHOMMEHHbIMU UHTepdencammu coeguHEHHbIX MexKay coboi
MY/bTUMNNEKCOPOB-KOMMYTaTOPOB).

Ona  COOTBETCTBMA  KOHKPETHbIM  TPEOOBAHMAM  MYJIbTUMIEKCOP-KOMMYTATOP  HYXKHO
nepekoHdUryprMpoBsaTtb. 3Ta onepaLua MOXKeT ObiTb BbINOJHEHA M3rOTOBUTENIEM NPU NOCTaBKe YCTPOMCTBA,
WM Ha MecTe YCTaHOBKM - Yepes NnociefoBaTe/bHbli MOPT C MOMOLLBI KOHCOJIbHOM MPOrpammsl, Wu
yZlaleHHO Yepes ceTb, C UCMO/b30BaHMEM NPOTOKoA telnet u FTP.

Moaaep:kneatoTca cneayowme GyHKUMM YyNpaBaeHNa U1 MOHUTOPUHTa:

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

® ynpaB/eHue No/b30BaTENbCKUMU UHTEPDECaMM;

® TMPOCMOTP CTaTyCa WU CTAaTUCTUKM  ONA  NONb30BaATE/IbCKUX MHTepdDEI;'ICOB n anAa
MYNbTUNNEKCOPA-KOMMYTATOpPA B LLE/IOM;

® YCTAaHOBKa AMNArHOCTUYECKUX NeTenb.
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2.3  WUHpmKauua Ha nepegHen naHenm

Ha mynbTunnekcopax-kommyTtaTtopax Sprinter TX nocne nogayn NUTAOLWLErO HanpsXKeHuA
XenTblt uHamkatop SYST Ha nepegHelt naHenu oTobparkaeT COCTOAHME MYNbTUMJIEKCOPa-KOMMYTATopa.
Bo3MorKHble cocTosiHMA MHAMKaTopa SYST npuBeaeHsbl B cneaytowen Tabamue:

CBeyeHune nHgukatopa SYST CocToAHMEe MyAbTMNAEKCOPA-KOMMYTATOpPa

Mpouecc HayaNbHOM 3arpysKkn U AMarHOCTUKU MY/IbTUNAEKCopa-
Yactoe muraHue POy Py A ¥ P
KOMMyTaTOpa

BbinonHeHa HavyanbHaA 3arpy3ka, MyJibTUN/1IEKCOP-KOMMYTATOpP rOTOB K

OpHa BcnbiWwKa, naysa e

[Be BCnblWwKKM, naysa He 3arpy*keHa mukponporpamma E1 ppenmepa
YeTbipe BCNbIWKK, Nay3a HeBepHbIn System ID

MepneHHoe muraHme He 3arpy»keHa nporpamma conpoueccopa

MynbTURIEKCOP-KOMMYTATOP paboTocnocobeH, Ho Heobxoanmo

JAVHHaA BCnbIWwKa, nay3a o
3aMEHUTb INTUEBYIO DaTapemnky
[Be oNNHHbIE BCMbIWKMK,
— MuTatolee HaNnpsXKeHMe MK TemnepaTypa BHe AONYCTUMbIX NPeaenoB
NocToAHHOE cBEYEeHUE nnmn
OTKa3s ynpaBaAtoLLEero MMKponpoL,eccopa

€ero oTcyrtcreme

Echm nocne nogaun HanpAXeHua CcocToAHMe uHAuKatopa SYST He COOTBETCTBYET peXXumy
FOTOBHOCTM K paboTe, BbIKAOYMUTE SNEKTPONMUTAHME M MOBTOPHO BKAKOUYUTE €ro Yepe3 HECKOJIbKO CEKYHA.
PekomeHayeTcA NOAKAIOUYUTL MYNbTUNNEKCOP-KOMMYTATOP K YNpaBAAloWeMy KOMMbOTepy C Uenblo
OWarHoCTUKKN Yepes nocseaoBaTeslbHbI NOPT.

CoctosiHMe wHTepdelica Ethernet uHaMumpyeTca AByMA CBETOAMOAHBIMM MHAMKATOPaAMMU,
3eneHbiM LINK u kentoim ACT, pacnonokeHHbiMU B pasbeme RJ-45 aToro nHtepdeitca.

CocrosiHue nHtepdeiica CseueHue 3eneHoro
CseyeHue Kentoro nHamkatopa ACT
Ethernet mHamkatopa LINK
CoeguHeHue He
BbikntoyeH BbiktoueH
YCTaHOBNEHO

CoepuHeHWe ycTaHOBAEHO MocToaHHOE cBeyeHme BbikntoueH
NpoeTt nepenayva faHHbIX lNocToAHHOE cBeYeHUue Mwuranue

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

ECM MyNbTUNAEKCOPbI-KOMMYTATOPbl COEAMHEHDI, MHANLMPYIOTCA COCTOAHMA KaK NOKa/bHOTO,
TaK U yganeHHoro uHtepdelicos E1.
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CocTosiHue uHTepdelica
E1 nokanbHoro
MY/IbTUNNEKCOpPaA-
KOMMyTaTopa

OTK/OYEH (pexunm
Power down)

OTKAtOYEH (pexum
Listen)

TecToBbIV PEXUM, €CTb
CUrHaN Ha Bxoae

TecToBbIV pexum, HeT
CMUrHana Ha Bxoge

YcTtaHoBANEH wnelid, ectb
CUrHan Ha Bxoje

YcTaHoBneH wnend, ectb
CUrHan Ha Bxojae

YcTaHoBAEH Wnend, HeT
CUrHasa Ha BxoJe

YcTaHOBANEHME
coeaNHEeHus, HeT
CUrHana Ha Bxoae

YcTaHoBAEHME
coeauHeHus, ecTb
CUrHanN Ha Bxoae

YcTaHoBneHue
coeAnHeHus, olnbKa
coeguHeHns

HopmanbHoe
bYHKUMOHMpPOBaHMe

RAI

JInHUA oTKNKOYeHa (HeT
CUrHasa Ha Bxoae
NPUEMHWKA)

HopmanbHoe
bYHKLMOHNPOBaHUE

JInHMA oTKAOYEHA (HeT
CUrHana Ha Bxoae
npUeMHUKa)

CocTosiHue uHTepdelica
E1l yaaneHHoro
My/IbTUNNEKCOPA-
KOMMyTaTopa

Moboe

oboe

Jioboe

Joboe

HopmanbHoe
dYHKLMOHNPOBaHME

HeT cMrHana Ha Bxoae

Moboe

He HaliaeH

He HalioeH

Moboe

HopmanbHoe
bYHKUMOHNPOBaHME

HopmanbHoe
dYHKLMOHNPOBaHME

HopmanbHoe
bYHKUMOHNPOBaHME

JIHMA oTKAtoYeHa (HeT
CUTHana Ha BxoAe
NPUeMHMKa)

JInHMA oTKAKOYEHA (HeT
CUrHana Ha Bxoae
NPUeMHWKa)

2.4 KoHdwurypauyusa

CBeyeHue 3en1eHoro
nHamkatopa LINK

BbikntoyeH

BbikntoyeH

Yactoe muraHue

Yactoe muraHue

Yactoe muraHue

Yactoe muraHue

Yactoe muranHume

BbikntoueH

BbikntoueH

BbikntoyeH

MocTtosaHHOE
cBeYeHue

MocTtosHHOE
cBevyeHue

BbikntoyeH

MocTtosHHOE
cBeveHune

BbikntoueH

CBeyeHue Kentoro
nHamkaTopa FAIL

BbikntoyeH

Peakune BcnbiwKm

Yactoe muraHue

[MocTosHHOE cBEeYeHune

BbikntoyeH

Yactoe muraHue

lNocToAHHOE cBeyeHUue

PepnKkune BcrnblWwKM

PepnKkune BcrnbIWwKn

PepaKune BcrblWwKn

BbikntoyeH

KopoTKas BCnblLWKa,
naysa

Yactoe muraHue

PegKune BcnblwKm

PepaKune BcnblwKm

Ona npaBuabHOW paboTbl My/bTUMNIEKCOPA-KOMMYyTaTopa Sprinter TX B ceTu, Ux HeobxogMmo
Haanexalmm obpa3om CKOHPUTypupoBaTb. Bce HacTpolikun coxpaHaoTca B daine /mnt/flash/system.cfg 8

BUAE CTPYKTYPUPOBAHHOIO AepeBa,

BbIMNONMHAKOWErocA nNpu CrapTe yCTpOﬁCTBa.

Ona coxpaHeHua
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M3MEHEHWN, BHECEHHbIX B KOHOUIypaumio yCTPOMCTBA HEOOX0AMMO HaxaTb coyeTaHue Knasuw “ESC+S”.
ChopmupoBaHHbIt daiin moxeT 6biTb 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”.

MpY KarKaoM BK/OYEHWUM YCTPOWCTBO HACTPAMBAETCA, BbIMOAHAA KOHPUIypaLmio, YKa3aHHYIO B
TekctoBoM ¢aine system.cfg. dainn pacnonoxeH B Katanore mnt/flash 8 dnsw-namatu ycrpoicrea.
2.4.1 daiinosas cucrema

dalinoBas cuctema MynbTUNIEKCOPa-KOMMmyTaTopa Sprinter TX obbeanHsaeT B cebe cobCcTBEHHO
dalinbl, U AEHTUOUKATOPbI NPOLLECCOB, YCTPOUCTBA U T M. CTPYKTypa GaliNoBoi cucTemMbl:

e dev

e  drivers

e mnt
o flash
o mem

e proc

e svc

e  system

e sys

2.4.2 Pabota c ¢pannoson cucremomn

Ona poctyna K ¢ainoBoi cucteme MyabTUNIEKCOPA-KOMMYTATOPa MOXET MUcnosib3oBaTbca FTP
K/IMEHT B MacCCUBHOM peXKume.

2.4.2.1 Pabora no npotokony FTP

MynbTunaeKkcop-kommyTaTop Sprinter TX COOEPHKUT BCTPOEHHbIN FTP-cepsep,
obecneunBaloWni HarNAgHYO M yaobHyo paboTy ¢ ero ¢ainosoit cuctemon. YteHme u 3anmcb pannos
npounssoguTca nNpu nomolum FTP-kaneHTa. Mporpamma AoAKHa MCNO/Ib30BaTb NACCUBHbBIN peXnum obmeHa
(passive mode). Hanpumep, B Internet Explorer aToT perkum ycTaHaBanBaeTca Tak: Tools->Internet Options-
>Advanced->Use passive FTP; B Total Commander Hago npw co3aaHum HoBoro FTP coegMHeHMA yCTaHOBUTL
ranoyky Ha Use passive mode for transfers. [loctyn kK FTP cepBepy MmeeT TONbKO NPUBUAEIMPOBAHHbIN
nonb3oBatenb admin.

2.4.3 MNonb3oBaTtenu u naponu

[na BbINONHEHMA KOMaH4, KOHOUrypauuum W AMArHOCTMKM, a TaKKe ANA U3MEHEeHMa W
06HOB/MIEHNA MNPOrpaMmMHOro obecneyeHUs BO3MOMKEH KaK JIOKaNbHbIA, Tak M yAaneHHbl AO0CTyn K
MyNbTUNNEKCOPY-KOoMmyTaTopy. O6a BMAa [OCTyna CoOAep’KaT eAMHbIA  MeXaHM3M  3aWuTbl  OT
HEeCaHKLMOHNPOBAHHOrO A40CTyMNa, OCHOBAHHbIM Ha MAEHTUOMKALMM MO UMEHWU MONb30BaTENA W MaPOIo.
YCTpOICTBO NOAAEPHKMBAET UAEHTUOUKALMIO TPEX Pas/IMYHbIX MOAb30BaTeNen: NPUBUAETMPOBAHHOIO C
nmMmeHem admin M HeNpPMBUNErMPOBAHHbIX C MMeHamu operl n oper2. MpUBMAErMPOBaHHLIM NO/b30BaTENb
MOXET  WM3MEHATb  HacTPOMKM  ycTpoicTBa M 06HOBAATL  NporpammHoe  obecneyeHwue,
HenpuBMIErMpOBaHHbIE NOJIb30BATE/IN UMEIOT OrPaHMYEHHbIE BO3MOXHOCTM MO HACTPOWKe YCTPOMCTBA, U
MOTYT NPOCMaTPUBATb AMArHOCTUYECKME COOBLLEHUA.

I'Ipomaso,a,MTenb YCTaHaB/IMBAET NO YMOIHaHUIO Caieayrouime naponu:

MUma nonb3osatens MNaponb
admin admin
operl operl
oper2 oper2
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Mepes aKcn/yaTaumeln ycTPOWCTBa B LeiAX 6e30MacHOCTM HEOBXOAMMO U3MEHWUTL 3TU MapPOAU
KoMaHaol passwd. HoBble NMaposiM MoryT NpeacTaBATb NOCAEA0BATE/IbHOCTb JIATUHCKUX BYKB U LMbp
ANMHON 10 18 CMMBOIOB BKAOYUTENBLHO.

Echn naponb 3abbIT, eAMHCTBEHHbIM CNocobom [OoCTyna K yCTPOMCTBY ABAseTcs cbpoc
NoNb30BaTE/IbCKMX YCTAHOBOK HAa NpeaycTaHOBAEeHHble. [Maponn npu 3TOM MPUMYT YyKasaHHble Bbllle
3HauyeHus no ymonyaHuto. Kpome atoro, IP agpec ycrpoinctea byaer ycraHoB/EH paBHbiM 192.168.0.24, a
Macka noacetmn — 255.255.255.0.

Ecnn Bam Heobxogumo MosiyunTb AOCTYN K MyabTUMAEKcopy-KommyTaTopy Sprinter TX (MINI,
SLIM, 11, 12, 20), To ecTb BEpHYTb 3aBOACKME YyCTaHOBKK IP aapeca, napons v T.n., BbIKAKOYUTE YCTPOMCTBO.
Haligute Ha 3agHei naHenu Sprinter TX (MINI) uan nepegHeit naHenu Sprinter TX (SLIM, 11, 12, 20)
MaJsieHbKOe O0TBepCTME. He NpoBoAALLMM NPeaAMETOM, HANPUMep, 3yOOUNCTKOM, HAXKMUTE PACNONOMNKEHHYHO
B OTBEPCTUM KHOMKY. YAEPKMBAA KHOMKY, BKAOYMTE NMUTAHME YCTPOMCTBA. YAepKnBaTe KHOMKY HaxKaToun
euwe 2-3 ceKyHabl. Haxkmute Knasuwmn “ESC+Q” ans BbIXOAa U3 MEHIO B PEXUM KOMaHAHOW CTPOKM U
BbINONHMUTE KOMAHAY mnt. 3aTem BbINOJAHUTE KOMaHAy menu. Janee HeobxoAMMO MPOM3BECTU MOJHYIO
npoueaypy KoHourypauum yctponctea. JocTyn K ycTpoinctey ocyuwecteaseTca no IP agpecy 192.168.0.24.
[OnAa coxpaHeHnsa KoHOUrypaumMm HeobXoAMMO B MEHIO HaXKaTb codeTaHue Knasuw “ESC+S”.

Ecnv Bam HeobxoAMMO NOAy4yUTb AOCTYN K MyNbTUMAEKCcopy-KommyTaTtopy Sprinter TX (SFP), To
€CTb BEpHYTb 3aBOACKME YCTAaHOBKM IP agpeca, napona u T.n., OTKAKOYMUTE YCTPOMCTBO (M3BEKUTE €ro u3
KommyTaTopa). Ana Sprinter TX.1E1 noakntounTe 3arnywkry B Buae RJ-45, noctaBnaemyto B Komnaekre. Ons
Sprinter TX.2E1 ycTtaHoBuTe DIP-nepekntoyatens Ha ycTponcTee B nonoxeHune "RST". Moakntounte Sprinter
TX (SFP) Kk KommyTaTopy ¢ SFP Kop3uHoi. Haxkmute Knasuwm “ESC+Q” AnA BbIXOZA U3 MEHIO B PEXUM
KOMaHZHOM CTPOKM M BbINOJAHUTE KOMaHAy mnt. 3aTeM BbINOAHUTE KOMaHAy menu. [anee Heobxogumo
NPOM3BECTU MOJIHYIO Npoueaypy KoHPUrypauum yctponcrea. [ocTyn K ycTponcTBy ocywectandetca no IP
agpecy 192.168.0.24. Ana coxpaHeHUs KOHOUrypaumMm Heob6XoAMMO B MEHIO HaXKaTb COYETaHME KaBULL
“ESC+S”. U3Bnekute Sprinter TX (SFP) 3 kommyTtatopa u ana Sprinter TX.1E1, nssnekuTe 3arnyLky us Hero.
Ona Sprinter TX.2E1 yctaHoBuTe DIP-nepeKkntoyaTtesib Ha YCTPOMCTBE B MOJIOXKEHUE MPOTUBOMONOXKHOE
"RST".

3arnywky Ana mynabTUMnaekcopa-kommyTaTopa Sprinter TX SFP.1E1, MOXHO M3roToBUTb, 06KaB
BUTYIO Mapy B KOHHeKTOp RG-45, n npunass amop LLUoTTKM mexay KoHTakTamu 1 1 2 ¢ nto60# NonsapHOCTbIO.

Avoa WoTtTkm

NHbopmauma o naponax MmynbTUNAeKcopa-kommytaTtopa Sprinter TX xpaHuTtca B daiine
“/mnt/flash/config.sys” B 3awmndpoBaHHOM BuAe. B anroputme wndpoBaHMSA MCNONL3YETCA CEPUIMHBIN
HOMEP KOHKPETHOro YCTPOMCTBA, MO3TOMY NpW nepeHoce 3Toro ¢alina Ha Apyron MynbTUNIEKCOp-
KoMMyTaTop cepumn Sprinter TX oH He ByaeT 3arpykeH. MNpu yaaneHum config.sys (3Ta onepauus AocTynHa
TO/IbKO aAMUHUCTPATOPY) NAPOIM NPUMYT 3HAYEHMA MO YMONYAHMIO.

)

|

12345678

2.5 CucrtemHble napameTpbl

B 3TOl rnaBe OnNMCbIBAOTCA OCHOBHbIE MAapamMeTpbl My/bTUTIEKCOPa-KoMMyTaTopa Sprinter TX.

2.5.1 BcTpoeHHble KaneHaapb U Yachbl

MynbTUNIEKCOP-KOMMYTAaTOp MMEET BCTPOEHHble 4Yacbl peasibHOro BPEMEHW WM KaneHaapb C
6aTapeiHbiM NuTaHnem (Ha Sprinter TX (SFP) HeT 6aTapeiku). OHM UCNONb3YIOTCA ANA YKa3aHUA BpemMeHU
BO3HMKHOBEHUA COObITMIA B KypHane. [pu Kaxaom cTapTe My/bTUMNAEKCOP-KOMMYTAaToOp nposepaeT
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COXpPaHEHHYIO B 3Hep|’0He3aBMCMMOI7I nNamAaTn 4acos MHd)OpMaLI,VII-O n npu OLNOKEe YTeHUs MHONUUNPYET K
H606X0,£|,VIMOCTVI CMEHUTb TNTUEBYIO 6aTapelo 4acosB.

2.5.1.1 Hacrtpoiika BpemeHu u gatbl

CuctemHble Bpemsa U AaTy Ha MyabTUNAEKCOpax-KommyTaTopax Sprinter TX MOXHO U3MEHUTb B
MeHI0 B NyHKTe “3.2.4.17 /System/time”, HacTpansasa napameTpbl Time v Date, a Takxke ¢ nomoubio SNMP
areHTa.

2.5.2 CumBonbHoOe nmsa

Ka)K,D,blﬁ MYZIbTUNNIEKCOP-KOMMYTATOP MOXET HUMETb CUMMBOJIbHOE UMA, BbiIBOOMMOE B
NnoACKa3Ke KOHCOn U o6nerqa}ou.|,ee MAeHTVI(I)MKaLI,VII-O MYNbTUNNEKCOPA-KOMMYTATOpPaA.

2.5.2.1 HacTpoiKa CMUMBO/IbHOrO UMEHMU

NUms mynbTunaeKkcopa-KommyTaTopa Sprinter TX MOXKHO M3MEHUTb B MEHIO BO BKagKe “3.2.4.7
/System/global”, uameHsa napametp Name, a Take ¢ nomoLbio meHto 1 SNMP areHTa.

2.5.3 Appec B cetn

Kaxapli  My/NbTUNNEKCOP-KOMMYTAaTOp WMMeeT OAMH cucTeMHblt  Ethernet uHTepdeiic,
NOAK/NIOYEHHbIM K BCTPOEHHOMY KOMMYTATOPYy BTOPOro ypoBHA. [ns atoro uHTepdeiica 3agaHbl MAC
agpec, IP agpec, macKa 1 W3 NO YMONYaHUI0. M3roToBMTENb YCTaHABANBAET KaXK40My MYNbTUMNAEKCOPY-
KOMMYTaTOpPy YHUKanbHbl MAC-agpec, 3aBUCALMIA OT annapaTHOro cepuitHOro Homepa ycTpoiicTea. Mpu
nameHeHnn MAC-agpeca ycTpoiicTBa HeobxoAMMO CneAuTb 3a HecoBnaZeHWeM afpecoB Y PasANYHbIX
Y3/10B CETH.

2.5.3.1 Hacrtpoiika agpeca B ceTu

IP agpec, MacKy 1 W03 M0 YMOYaHUIO AN MYbTUNAEKCOPa-KoMMyTaTopa Sprinter TX MoKHO
M3MEHUTb B MeHI0 B NyHKTax “3.2.5.3 /IP/current-config”, “3.2.5.6 /IP/stored-config”, a Takxe ¢ NomoLLbio
SNMP areHrTa.

Ons noboro n3 VLAN-oB, IP agpec, macky M W03, MOXKHO 334aTb pasHble B NyHKTe "3.2.6.1
/VLAN/VLANID".

2.5.4 [oBepeHHble y3Abl

Mo coobpaxkeHnsm 6e30MacHOCTM YCTPOMCTBO MOMKET ObiTb AOCTYNHO TONbKO C BblOpPaHHbIX
YMPaBAAOLLMX KOMMbIOTEPOB (KOMMbLIOTEPOB MMEIOLLMX ONpeaesieHHble agpeca B ceTu). Ans onpeneneHus
CMWCKA O0BEPEHHBIX Y3/10B MOXKHO MCMOJ/Ib30BaTb KOHKpeTHble IP-agpeca, Bce agpeca TeKyliel noacetu
(ncnonb3yeTca agpec n Macka ceTr My/IbTUMNIEKCOPA-KOMMYTATOPa), @ TaK»Ke BCe Y3/1bl BCEX CETEMN.

2.5.4.1 HacrtpoiiKa goBepeHHbIX y3/10B

CrNUCOK A0BepPeHHbIX Y3/10B My/IbTUNIEKCOpa-KoMmyTaTopa Sprinter TX MoKeT BbITb U3MEHEH B
MeH10 B nyHKTe “3.2.5.4 /IP/hosts”, a Takke ¢ nomouibto SNMP areHTa.

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

B [AaHHOM NyHKTE Bbl MOXeTe peAaKTUpPOBaTb CMWCOK A0BepeHHbIX y3noB. C 3TUX y3noB
paspelleH AOCTyn K ycTpounctsy. [nA BKAOUYEHUA/OTKAOYEHUA HeobXOAMMO HacTpavMsaTb napameTpbl
TrustAll n TrustLocal, KoTopble HaxogAaTca B nyHKTax “3.2.5.3 /IP/current-config” un “3.2.5.6 /IP/stored-
config”.

BKAtoueHne/oTKAoUYEeHUE CNCKa A0BEePEHHbIX Y3/10B, KOTOPbIA MOXKHO 334aTh B
TrustAll nyHKTe “3.2.5.4 IP/hosts”.

Yes - posepAatb Bcem. [1pn 3TOM 3HaYEHUM AOCTYN UMEIOT BCe He 3aBUCMMO OT CMUCKA
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[OBEPEHHbIX Y3/108B (N0 YMOYaHUIO).

No - paspeluaeT 40CTyn K YCTPOMCTBY TO/IbKO Y3/1aM HaxoAALWMMCS B CMINCKE
[OBEPEHHbIX Y3/10M. TaKKe NPy 3TOM 3HaYEHUU yuuTbiBaeTca napameTp Trustlocal.

AoctynHo ¢ Bepcum NO: LPOS 1.0.9.4SR3.

BKAtoyeHne/oTKN0YEHNE JOBEPEHHDBIX Y3/10B U3 JIOKa/IbHOM CEeTH.
YuuTbiBaetca, Korga napametp TrustAll umeet 3HaueHue No.

TrustLocal Yes - nosepeHHbIMK ByayT NOKaNbHblE Y3/bl M U3 cnMcKa hosts (No ymonyaHuio).
No - posepeHHbIMM ByayT TONBKO y3/bl M3 CMCKa hosts.

BDoctynHo c Bepcun NO: LPOS 1.0.9.4SR3.

MyHKT meHto “3.2.5.4 /IP/host” Bbirnagut cneayowmm obpasom:

/IP/hosts LPOS Advanced ESC+h - Help

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

| 15 0.0.0.0 255.255.255.255

| 16 0.0.0.0 255.255.255.255

| 17 0.0.0.0 255.255.255.255

| 18 0.0.0.0 255.255.255.255

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

LOG:02.08.16 10:44:31.484 : [SID=8] Control session started by admin from 192.

Y106bl1 ,06aBUTL HOBbLIN Y3€/1 B CMUCOK, BbibepeTe cTpoKy ¢ 0.0.0.0 n Haxxkmute «Enter».

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

| >Network 192.168.0.131

| Mask 255.255.255.255

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

L0G:02.08.16 10:46:23.546 : [SID=8] /IP/hosts/1/Network changed to 192.168.0.1

Network YctaHaBnusaeT IP agpec y3na.

Mask YcTaHaBanBaeT MacKy NnoaceTu 414 3TOro y3na.
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BHUMAHMUE! M3meHeHue cnucka adpecos 0osepeHHbIX y37108 Yepe3 telnet-ceccuto moxcem rpusecmu K eé
paspsigy 6e3 803MOXHOCMU 80CCMAHOB/AEHUA COEOUHEHUA C 3MO20 Y374, ecau OH UCK/KYeH U3 4ucaa
008EepPEHHbIX.

2.5.5 Taimayr

Ecan nonb3oBaTenb He BBOAWUT KOMaHAbl B TeyeHWe onpeneneHHoOro BpemeHu, coeanHeHue
yepes Noc/nefoBaTe/NbHbIM NOPT C MOMOLLbIO KOHCO/IbHOM MPOrpammbl, WKW yAaneHHO 4vepe3 CceTb, C
MCno/sib30BaHWEM NpoToKosa telnet, bygeT pa3opBaHO MyAbTUNNEKCOPOM-KOMMYTaTOpOM. o ymon4YaHuIo
Bpemsa TalmayTa coctasnneT 15 muH.

2.5.5.1 HacrpoiiKa Taiimayra

Ha mynbTuniekcopax-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 nHTEpdeic obopyaoBaHUs B COOTBETCTBMU cO cTaHaapTom ITU-T G.703.

MynbTUNNEKCOP-KOMMYTATOP COAEPXKUT OAMH, [Ba, 4YeTblpe, BOCEMb, LIECTHAAUATb WU
ABaaLaTh YeTbipe MHTepdeiica E1 ansa nepesaym AaHHbIX CO CKOpocTblo 2048 K6UT/C, B COOTBETCTBMM CO
cneundmrkaumnen G.703. dusmyeckuin MHTEpPenc — CUMMETPUYHBINA, C CONPOTUBAEHMEM NNMHMK 120 Om.

Ona nepepaun noTtoka E1 HeoBXOAMMO HACTPOWUTb BMPTYaNbHOE COEAMHEHUE MEXAY
nHTepdencamm ABYX MYAbTUMNIEKCOPOB-KOMMYTAaTOPOB. HacTpoiika coeAuHeHWA nNpou3BOAMTCA NpU
NOMOLLM NYHKTa MmeHio “3.2.2.1 /TDMoP/nopt/config”.

B cnyyae, Korga MynbTUMIEKCOPbI-KOMMYTATOPbl COEAMHEHBI APYT C APYrOM HEenocpeacTBeHHO
nAKn yepes KommyTtaTtopbl Ethernet, noTok E1 moHO nepenaBaTb BHYTPU Kaapos Ethernet, 6e3 3aronoskos
IP. Mpu 3Tom obecneymBatoTca MWMHUMANIbBHOE BPEeMA 33aLEPXKKU, U MUHMMaNbHblE MNOTEPU MOAOCHI
NPONYyCKaHWA KaHasa. [MOTOK [AaHHbIX, NOCTYMaloWMi C KaxKAOro M3 aKTUBHbIX WHTepdencos E1,
pa3buBaetcA Ha Kagpbl PUKCMPOBAHHOM ANIMHbI, CHAbAeTca 3aro/IOBKOM YPOBHA  afantaumu
BUPTYasbHOrO coeguHeHna U 3arosoBkom Ethernet ¢ ykasaHnmem MAC-agpeca MyabTURIEKCOpa-
KOMMYyTaTOpa HasHadeHua. [na Kaxporo M3 mMcrnosiblyemblx MHTepdeincoB E1 Kaxporo vM3 ycTpoicTs
HeobxoAMMO yKa3aTb IP-agpec MynbTUNAEKCOPA-KOMMYTATOPa HasHauYeHUa u Homep ero uHTepdelica E1, c
KOTOpbiM ByAeT yCTaHOB/MEHO BUPTyasibHOE COefMHEHMe, a TaKkKe HeobxoaMMo yKasaTb uaeHTUdUKaTop
VLAN pgns KagpoB, TPaHCMOPTUPYHOWMX AaHHbIM noToK El. UaeHTUdUMKATOP paBHbIA HYAlO YKasbiBaeT
MY/IbTUNNEKCOPY-KOMMYTATOPy Ha OTCYTCTBME HEODXOAMMOCTM TerMposaTtb Kagpbl. EcnmM B TpaHCNopTHOM
CeTV nepearnTca He TONAbKO Kagpbl ¢ TDM-gaHHbiMK, TO cnegyeT 3agaTtb nosae npuoputeta 802.1p
MapKMpoBaHHOro Kagapa 802.1Q. 3HayeHWe 3TOro MOAA AO/XKHO obecneunBaTb HaMBbLICLUIMI NpuopuUTeT
Kagpam ¢ gaHHbimu TDM. Hencnonbsyemble MHTEPENCHI MOXKHO BbIKAOYUTD.

ECNM HECKOIbKO YCTPOMCTB COeAMHEHbI B TOMOIOTMM TUMNA «3BE34a» MW LLENOYKa», HacTpoMKa
BbINOMHAETCA aHaNOMMYHO C/AYHalD «TOYKA-TOYKa» A8 Kaxkaon napbl uHTepdelicos. Heobxoaumo
BbIAENNTb KaXK40MYy YCTPOMCTBY MHAMBMAYanbHble MAC- 1 IP-agpeca v onucatb BUPTyasbHble cOeAUHEHNA
BCEX BK/IOUYEHHbIX MHTepdelicoB E1. Kaxapli M3 3TUX MHTepdEecoB MOXKeT BbiTb cCoeaMHEH C obbim
ApYrMum nHTepdeincom noboro mynbTUNAEKCopa-KOMMYTaTopa B CETU.

Bce uHTepdeiicbl E1 mynbTMNAEKCcOpa-KOMMyTaTopa 0603HAYalOTCA AECATUYHBLIMU YMUCAaMU B
nopaAKke BO3pacTaHWA, HauMHaa ¢ HyaA. Aaa paboTbl ¢ NoAKaHasoM HeobXx0AMMO yKasaTb HOMepa Talim-
CNI0TOB, UCMO/Ib3YEMbIX B MOAKaHane, B cneayowem dopmare:

HOMep WHTepdeica: AManasoH TalM-CNOTOB (Haya/lbHbIM TaMM-CNOT — KOHEYHbI Talim-C/oT)
WM CMUCOK TaMM-C/I0TOB Yepes 3anaTyro

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

Ecnn Homepa TaliM-CN0TOB He yKa3aHbl, TO UCNO/b3YyoTCA BCe 32 Talm-CoTa.
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2.7 Ethernet uHrepdeiic
Ethernet nHtepdeiic - HTepdenc obopynoBaHMA B COOTBETCTBMM cO cTaHaapTom IEEE 802.3.

MyNbTUNNEKCOP-KOMMYTATOp COAEepXKUT uHTepdencbl Ethernet 10/100/1000Base-T Aans
nepeaayn AaHHbIX co ckopocTbio 10, 100 nnaum 1000 M6éuT/c B cooTBeTCcTBMM co cneumduKaumen IEEES802.3.
Ethernet-uHtepdeiic MynbTMnIEKCOpa-KOMMyTaTOpa MOXKET paboTaTb B peXKMMe aBTOCOr/1acoBaHUsA, a Tak
e MO3BOMAET BPYYHYIO YCTAaHOBUTb CKOPOCTb M PEXMM Aynaekca ANA Ka)KAoro wWHtepdeiica B
OTAENbHOCTH.

BHUMAHUE! Hecoomeemcmesue ycmaHOB0K cKopocmu u Oyrziekca Ha nopmy Ethernet
MYAIbMUNAEKCOPA-KOMMYymamopa U nopmy nooKA4Yaemozo o060py00B8aHUS MOxem npusooums K
6710KUposKke ecmpoeHHo20 Ethernet Kommymamopa U Heso3MOMCHOCMU rnepedaqyu OOGHHbIX KAK 4Yepe3
HernpasusbHO CKOHU2YPUPOBAHHbLILU Nopm, mak u Yepe3 Opyaue nopmeoi!

BHUMAHMUE! lMepedaua E1 nomokos 4yepe3 uHmepgelic Ethernet ycmaHoeneHHbIl 8 pexcum
nonydyrnaexkca moxcem Mpueooums K OWUBKAM CUHXPOHU3AUUU U 8bICOKOMY ypoeHio BER ecnedcmsue
Yacmo 803HUKAOWUX Kosau3uli 8 amoli KoHguaypayuu!

MyHKT meHto “3.2.3.12 /Eth/nopt/config” HacTpanBaeT pexkmMm paboTbl BbIGPAHHOrO NaKeTHOro
nHTepdelica, CKOPOCTb, AyNaeKC.

NHTepdelic MoxKeT paboTaTb B 04HOM U3 CAEAYHOLUINX PEXMMOB:

down MHTEPdENC BbIKNIOYEH;

MHTepd)eﬁc NPONYCKaeT TOJ/IbKO TErMpoOBaHHbIE Kadpbl, 3TOT peXM UCNOJ1b3yeTcAa ANnA
CBA3N C APYTMM MYZTIbTUNNTIEKCOPOM-KOMMYTAaTOPOM HENOCPEACTBEHHO,

trunk

NHTepdenc NPonycKkaeT BCe Kaapbl; PEXXMM Mo YMONYaHUIO, UCNOJIb3YEMbIA, EC/IU ABHO
He yKa3aH Apyroi peskum. MoanTMKa MCnonb30BaHUA MHTepdENCoB onpeaenaerca
BHELWHUM 060pyA0BaHMEM, HANPUMEP, MapLLPYTM3aToOpPaMu 3-ro YPOoBHS,
CBA3bIBAIOLLMMU MYNbTUMNIEKCOPbI-KOMMYTATOPbI;

multi

UHTepdelic UCNoNb3yeTca ANA Nepeaaydm Nosib3oBaTe/IbCKMX AaHHbIX. [1aKeTbl ¢ Apyrum
naeHtnoumkatopom VLAN ID He KOMMYTUPYHOTCA B 3TOT MHTepdelic. MakeTbl,
nocTtynatoLime B 3ToT UHTepdeic, TErMpyoTCA C UAEHTUPUKATOPOM, PaBHbIM YKAa3aHHOMY
napameTtpom VLAN ID;

access

KNMEHTCKUI NOPT, ppelimbl Ha BXOAe BCEraa TermpytoTcsa BTOpbiM Terom (ecim 6es Tera,

inQCustomer
QinQCu To nepsbim); 802.1Q OTKAIOYEH;

NopT, Ha BXOZEe KOTOPOro NPMHMMATCA TONbKO ppeimbl ¢ ProviderTag, KoTopble
KOMMYTUPYIOTCA B COOTBETCTBUM C Tabamueli vian'os.

QinQProvider . . . . .
ProviderTag - Ter, KOTOpbI ycTaHaB/MBaeTcA Ana ppeinmos B pexkume QinQProvider.

2.7.1 OcobeHHOCTM wucnonb3oBaHuAa Ethernet wuHTepdeincoB 6e3 Combo-
nopTos

Ha HuKe npeacTaBAeHHbIX WAMKOCTPALUMAX MOKasaHbl MNPUMEpPbl  Ucnonb3osBaHua Ethernet
MHTEpdEecoB, B C/yyae, €CIM Ha My/IbTUMIEKCOPE-KOMMYTaToOpe MPUCYTCTBYIOT 2 uHTepdeica Gigabit
Ethernet n 2 nntepdeiica SFP/CSFP 1Gb.

B SFP-Kop3uMHbl CnoT 2 1 CnoT 3, MOXKHO yCTaHaBAMBaTb Kak moaynu SFP, Tak nu moaynn CSFP.
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e Ecau B SFP/CSFP-cnot 2 unu 3 ycranosneH CSFP-moay b, To 3ageicraytorcsa CSFP noptbl NeO 1 Nel
e Ecnn B SFP/CSFP-cnot 2 nnu 3 ycraHosneH SFP-moaynb, To 3agelictayetca CSFP nopt NeO
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2.7.2 OcobeHHOocTM wucnonb3oBaHua Ethernet wuHTepdeiicoB ¢ Combo-
nopramu

Ha HWKe npeacTaBAeHHbIX WANOCTPALUMAX MOKasaHbl MpuMmepbl  MUchnosib3oBaHusa Ethernet
NHTepdelicoB, B Caydyae, eciM Ha MyNbTUMNIEKCOpe-KOMMyTaTope NpucyTcTByoT 4 uHTepdelica Gigabit
Ethernet.

B Takom cnyuae MopTbl Ethernet No5 n CSFP-nopt N2l B Cnote 1 o6pasytor Combo-noprT.

Combo-nopT cogepunT oamH nopt Ethernet 10/100/1000Base-T v oamH nopt CSFP. Kakoii UMEHHO 13 3TUX
nopToB OyAeT 3a4elACTBOBAH, onpeaenaeTca No cNeayroLemMy NpuHLmMny:

e Ecam B SFP/CSFP-cnot 1 yctaHoBaeH CSFP-moay b M NpucyTcTBYET natykopa, B Ethernet-nopty Ne5,
To 3agelicteyetca Ethernet-nopt Ne5 (CSFP-nopt N2l B cioTe 1 B 3TOM C/ly4ae He UCNOob3yeTcs)

e Ecam B SFP/CSFP-cnoT 1 yctaHoBneH CSFP-moayb 1M OTCyTCTBYET naTtykopa, 8 Ethernet-nopty Ne5,
To 3agelictByetca CSFP-nopt Nel B cnote 1 (Ethernet-nopt No5 B aTom c/yyae He UCNob3yeTcs)

o Ecnn B SFP/CSFP-cnot 1 He yctaHOBIEH MoAy/b, Mbo ycTaHoBieH SFP-moay b, To 3aaeincreyeTca
Ethernet 10/100/1000Base-T nopt N5

[l
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3 JIoKanbHblA W  ypaneHHbIin JocTyn K MYAbTUNJIEKCOpPY-
KOMMyTaTopy.

[Onsa KOHPUrypauum M AMArHOCTMKM, a TaKKe 4NA U3MEHEeHMA M OOBHOBAEHMA NPOrpammMHOro
obecneyeHnA BO3MOXKEH KaK IOKabHbIM, TakK U yAANEHHbIN A40CTYN K MyAbTUNAEKCOPY-KoMmyTaTopy. Oba
BMAA AOCTYNa coaepKaT eANHbIN MEXaHU3M 3aLLNUTbl OT HECAHKLMOHMPOBAHHOMO A0CTYMNa, OCHOBaHHbIM Ha
naeHTMOMKaLMM N0 MMEHM NONb30BATENSA U MapPOot0. YCTPOMCTBO NOoAAEpPKUBAET UOAEHTUPUKAUMIO Tpex
Pa3/IMYHbIX NOSb30BaTENEN: MPUBUNETMPOBAHHOIO C MMeHeM admin U HENPUBUAEIMPOBAHHbBIX C UMEHAMMU
operl un oper2. MpUBUNEIMPOBAHHbIM NONb30BATE/Ib MOMKET U3MEHATb HAaCTPOMKM YCTPOMCTBA U OOHOBANATL
nporpaMmmHoe obecrneyeHne, HENPUBUAETUPOBAHHbIE MONb30BATENN UMEID OrPaHUYEHHbIE BO3MOXHOCTU
Nno HaCTPOWMKe YCTPOMCTBA, U MOTYT NPOCMATPUBATL AMATHOCTUYECKME COOOLLEHUS.

I'Ipomssop,menb YCTaHaB/IMBAET NO YMOJIHaHUIO Caeayowmne napoau:

Mma nonb3oBartens Maponb

Admin admin
operl operl
oper2 oper2

JloKanbHbIM JOCTYN K YCTPOMCTBY OCYLLECTBAAETCA Yepe3 noc/iefoBaTeNbHbIA nopT. Ana sToro
HYHO COeAMHUTb YCTPOMCTBO M NOC/AeAO0BaTe/bHbIA NOPT YMPABAAOLWLEro KOoMMbioTepa Kabenem wu
3anNyCcTUTb Ha YMpaBAAOWEM KOMNbiOTEpe TEPMUHANbHYKO MPOrpammy, NoAAepXUBAKOLLYI 3IMYAALMIO
ANSI TepmuHana, Hanpumep, Hyperterminal w3 coctaea Windows, nporpammbl CTOPOHHMUX
npousBoguTenemn, Takue Kak: PuTTY, SecureCRT u gpyrue.

MapameTpbl HACTPOMKK NocaeA0BaTeNbHOro NopTta Komnbiotepa — 115000 k6ut/c, 8 6ur, 6e3
yeTHOCTU, 6e3 KOHTpONA Nnepeaaun.

Mocne 3amnycka TEPMMUHANBHOM NMPOrPamMMbl, B OTBET Ha MPUIAalleHNE CUCTEMbI, HY>KHO HabpaTb
MM#A NO/1b30BaTe/A, a 3aTeM Napo/ib, NOC/E YEro OTKPOETCA MEHIO KOHGUIYypUpPOoBaHUA.

[anee MoOXHO BBOAUTb Nt06ble KOMaHAbI YyNpaBAeHMUA U KOHOUTYpaLun, onucaHHbIe HUXKeE.

YpaneHHbI 4oCTyn K yCTPOMCTBY ocylecTBaseTcs yepes ceTb IP no npotokony telnet uan HTTP.
Onsa 3TOro Hy)XXHO NOAKAOYUTL OAMH M3 abOHEeHTCKMX MHTepdeicos Ethernet kK cetn n ybegutbes, yto
CBETOAMOAHbIE MHANKATOPbI MOKA3bIBAKOT HaIMUME COEANHEHMUA.

Ons noaknwouyeHua no npoTokony HTTP, Heobxogumo 3aiitn uepes Web-uHtepdeic Ha
YCTpOWCTBO, Hanpumep, no agpecy http://192.168.0.24, sBeguTe NOrMH 1 Napob. Mo YyMOAYAHWNIO NOTUH —
admin, naposab —admin.

Ona  nopkntoveHns no npotokony telnet, HeobxoAMMO 3anyCTUTb Ha YNPaBAAIOLLEM
KoMMbloTepe Ntobyto nporpammy — KaneHT telnet, Hanpumep, Hyperterminal, telnet us coctasa Windows,
SecureCRT, PuTTY. Heobxoaumo yKasaTtb IP agpec mynbTUNAeKcopa-KOMMYyTaTopa, Npu 3TOM B MyHKTe
“3.2.5.4 /IP/hosts” mynbTMnAeKcopa-KOMMyTaTopa, B CBOIO oyepeldb, AO/KeH 6biTb pa3spelleH AocTyn K
Hemy YynpasnAloLWero KomnbkoTepa C AaHHbim [P agpecom. MOXHO paspewntb A0CTYN TONbKO C
onpeaeneHHbIX KOMMbIOTEPOB, CO BCEX KOMMbIOTEPOB JIOKAJbHOM CETU, UAM C NobOro KomnbioTepa.
JoCcTynHOCTb  MY/IbTUMN/IEKCOPA-KOMMYTATOpPa MOXHO NPOBEPUTb KOMAHAOW ping C YyOANEeHHOro
KOoMnMbloTepa.

Hactpoikmn nporpammebl telnet gonkHbl BKAtoYaTb amynauuio ANSI TepmuHana m nepesog
CTPOKM MocJie BO3BPaTa KapeTKu.

Mocne 3anyCKa KJ/IMEHTa telnet B oTBeT Ha npurnaweHne cuctembl HYXHO Ha6paTb nma
nosb30BaTeNA N NAapPO/ib, NOC/IE YHETO OTKPOETCA MEHIO KOH¢I/IprMpOBaHl/Iﬂ.

[anee MOXHO KOHPUIYpUpPOBaTb MYJIbTUMIEKCOP-KOMMYTATOP Yepe3 MyHKTbl  MEH!Ho,
OMUCaHHbIE HUXKeE.
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Echn nonb3oBatenb He KOHOUIypUpyeT YCTPOMCTBO B TeYeHWe OnpeaeneHHOro BPeMEHM,
coeanHeHune telnet 6yaeT pasopBaHO MyNbTUNIEKCOPOM-KOMMYTAaTOpOM U3 coobpaskeHuit HesonacHocTH.
Mo ymonuyaHMio BpemMsa TalmayTa COCTaBAseT 15 MUH 1 MOXKeT B6bITb U3MEHEHO Yepes NyHKT MeHto “3.2.4.16
/System/telnet”.

Y1eHue u 3anucb ¢palinos NporpammHoOro obecneveHma Npu yaaneHHoOMm AOCTyne NpomM3BOANUTCA
no npotokony FTP. [1na aTOro 3anyctuTte Ha yaaneHHOM KOMMNbloTepe nporpammy — KameHTt FTP, Hanpumep,
Internet Explorer. Mporpamma Ao/xKHa Ucnonb3oBaTb passive mode (B IE cooTBeTcTBylOWIME YCTAHOBKM
Tools > Internet Options > Advanced > Use passive mode). JJornH 1 naponb Ans A0CTyna K AUPEKTopumn
/mnt/flash ToT e, 4yTo M Ana npuBMAErMPOBaAHHOrO AOCTYyMNa K yCTpoMcCTBy. MMoAAep>KMBaloTCA UYTEHMe,
3anucb 1 yganeHue ¢aiinos.

3.1 KomaHAabl TepMUHANBHOrO yripaBaeHusa

B aTom pasaene onucaHbl KOMaHAbl YNpPaBAeHUA U OUArHOCTMKWM, AOCTYMHble C SIOKA/NbHOTO
TepMuHana (KoHconu) ycTpoicTBa W yAaneHHoO no npoTokony telnet. AnAa Habopa 3TUX KomaHpA,
HEeobX0AMMO YCTAaHOBUTb COEAMHEHME C MYNbTUNNEKCOPOM-KOMMYTATOPOM 4epe3 NocaenoBaTeNbHbIM
nopT MAM Yepes ceTb Mo NpoTokony telnet. BBog KOmaHAbl 4ONXEH 3aBepllaTbCA KAaBuLen BO3BpaTa
KapeTkn <CR>. CnpaBKy Mo BCEM AOCTYMHbIM B AAaHHbIA MOMEHT KOMaHAAM MOMKHO MOYYNTb, HabpaB «?»

CnpaBKy N0 UCNO/Ib30BaHMIO KOHKPETHOM KOMaHAbl MOXKHO NOAy4nTb, Habpas
UMSA_KOMAaHObI<TAB> nnu

UMSA_KOMAHObI<?>

3.1.1 CuHTaKCHUC KOMaHA
CMHTaKCUC KOMaHZ, BBOANUMbIX B KOMaHZHOM CTPOKE:
KomaHOa [napamemp | napamemp] [karou [napamemp]]
rae:

KomaHgaa CTPOro 3ajaHHas Moc/nenoBaTe/IbHOCTb CMMBOJIOB, OMpedenslollan AajsbHenwmne
napameTpbl U CMbIC/1 BbINOIHAEMOTO AEeNCTBUA (KOMaHAbl PerMcTpoHe3aBUCUMbI);

MapameTp KntoyeBoe cnoB.o, IP-agpec, macka cetn, MAC-agpec, 4ncno, caoBo, CTPOKA.
Kntou 3HaK «-» 32 KOTOPbIM CaieayeT O4MH CUMBOI.
KomaHpaa, Kntoumn 1 napameTpbl OTAENAOTCA APYr OT Apyra CUMBOaMM «Npobeny.

MNpuW oNncaHUN CUHTAKCUCa KOMaHA MCNO/b3YHTCA cneayolme 0603HaYeHUs:

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

® B KBagpaTHbIX CKOBKax [] yKasbiBatoTca HeobA3aTeNbHble NapameTpbl;

e cumBon “|” obosHauaeT noruyeckoe “nnn” — BbI6OP MeKAy PasAUYHbIMUK NapameTpamu;
®  K/lOYeBble C/10Ba BblAENAOTCA KUPHbIM LPUDTOM.

Tunbl napameTpoB KOMaHA:

KntoyeBoe cn10BO — CNOBO Hecyuwee onpegeneHHyro CMbICNTOBYHO HArpy3sky, Hanpmmep, Ha3saHue
BBOAMMOTIO NapameTpa.

IP-agpec —A.B.C.D — 3agaeTcAa B BUAE YeTblpex AeCATUYHbIX YNCen, pasaeneHHbIX TOYKaMU.
Macka cetn — A.B.C.D — 3azaeTcA B BUAE YETbIPeEX AECATUYHbIX YNCE, PA3AeNeHHbIX TOYKaMMU.

MAC-agpec — HH-HH-HH-HH-HH-HH — 3apaeTtcAa B BmMae wectn rpynn 4vmcen, pasaesieHHbIX
cumBonamum “-“ Kaxgas rpynna cocTouT U3 ABYX LeCTHaALaTePUYHbIX YMce.
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MocnegHue nATb BeAeHHbIX KOMaHA XpaHATca B bydepe. YTobbl BOCMONbL30BaTLCA paHee
BBEeJEeHHOM KOMaHAoM, HeobXxoAMMO HaxKaTb Knasuwy “IN (sBepx) nam “I” (BHU3).

3.1.2 CoobweHusa 06 owmnbKax

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

C KOMaHAHOM CTPOKOW.

Tabn. 6.2. CoobuieHnsa o6 owmbkax.

CoobleHne 06 owmnbKe

syntax error: invalid
parameter

syntax error: omitted
parameter

syntax error: invalid type
syntax error: missed value

syntax error: invalid
delimeter

privileged comand: no
rights enough

is not recognized as a
command

open error

OnuncaHue owmnbKn

HeBepHbIN NapameTp

nponyLieH napamerp

HeBepPHbIN TUM NapameTpa
nponyLeH NapameTp Karo4da

nponyueH oba3atenbHbIN
pasgenurens

KOMaHAa HedoCTynHa
NnoJib30BaTesto

KOMaHZAa He bbina
naeHTMduULMpoBaHa, BBeAeHa

ownboyHas KOMaHA4a

OTKpPbITWE panna He yaanochb

3.1.3 CucremHble KOmaHAbl

PekomeHayemble AelicTBUA

BBECTW NPaBUJIbHbII NapameTp

BBECTW MPOMYLLEHHbI NapamMeTp

BBECTM MapameTp NpasBuibHO

BBECTW NPONYLLEHHbIM NapameTp
BBECTW NPOMNYLLEHHbIN pa3aennTenb

C NOMOLLbIO KOMaHAbI SU BOUTU Mo,
umeHem admin

€ NnomoLbto cnpasku “?” cnegyet
NPOBEPUTL KOPPEKTHOCTb BBOANMOW

KOMaHApbl.

BBECTW NpaBUAbHOE MMsa daina

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

arp

OT1ob6pasutb Tabaumuy cootsetctema MAC u IP agpecos.

CuHTaKcuc:

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

MapameTtpsbl:
-a nokasaTtb Tabnunuy;

-C OYUCTUTb Ta6nmu,y;

-v dUNbTP TabAMLbl ANA BbIBOAA HA 3KPaAH C YKa3aHHbIM MAEHTUPUKATOPOM
VLAN;

cd
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ucnonb3osatb “/”,

M3meHunTb TeKYLLI,Mﬁ KaTazor Ha noakartanor dirname TEKYLWEro Katanaora (,CI,OI'IYCKaeTCFI

n un owon

COOTBETCTBEH HO).

cls

copy-config

exec

exec-config

CuHTaKcuc:

cd <dirname>

Mpumep:
MepeiTn B KaTanor mnt U3 KOPHEBOTO KaTanora.

LPOS > cd mnt

n “.” pNA yKasaHUA Ha KOPHEBYIO, TEKYLLYIO M POAUTENBCKYIO ANPEKTOPUN

Ouunctnto 9KpaH TepMUnHanNa.

CuHTaKcuc:
cls

CKonMpoBaTb YacTb KOHOUTYpaUMKM U3 O4HOIO MecTa B APYroe.

CuHTaKcuUc:
copy-config [source path] [destination path]

Mapametpsbl:
source path MyTb A0 HAaCTPOEK, KOTOpPble HEOHXOANMMO CKONMMPOBATb.

destination path  TyTb, Kyaa HY»KHO CKONUPOBATb HACTPOMKM.

MNpumep:
CkonupoBaTb HacTpoliku nepegaym 0-oro nHTepdeiica E1 B8 1-bi1 HTepdenc E1

LPOS > copy-config /E1/0 /E1/1
LPOS >

NcnonHnTb KomaHapl MHTepdelica KoMaHAHOM CTPOKK M3 daina.

CuHTaKcuc:

exec <String filename>

Mpumep:

LPOS > exec /mnt/flash/running command

UcnonHuTb daiin KoHdurypaumm B popme system.cfg.

CuHTaKcuc:

exec <String filename>

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

LPOS > exec /mnt/flash/system.cfqg
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exit

list

3aBeplunTb TEKYLLYIO Ceccuio ynpasieHua. OcTaHaBAMBaeT TEKylylo ceccuio telnet u

pa3pbiBaeT coeMHEHME.

CuHTaKcuc:

exit

MoKasaTb CNUCOK NapaMeTposB.

CuHTaKcuc:
list [path to attribute]

Napamertpbl:
path to attribute  nyTb 40 UHTEPECYIOLWMX NapaMETPOB.
- nogaepxusaet npumeHeHne wildcard (lwabnoHoB 3ameHbl),
TaKuX Kak «*» 1 cnuckos, Hanpumep: «[0-1,3]»
- NOACKa3Ka Mo BO3MOXHbIM NapameTpam, Npu Haxatum «TAB»

MNpumep:
BbiBOA, crivcka napameTpos no nytu TDMoP/1

LPOS > 1list TDMoP/1

config Directory
state Directory
statistics Directory
MNpumep 2:

BbiBOA, CcnMcKa 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 1list

[String path to attribute

E1

Envir

Eth

EthGlobal

]
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MNpumep 4:
BbiBOA, CNMCKa NapameTpoB

LPOS > 1list eth/0/con*
/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
BbloaTb Ha 3KpaH CMMCOK CUCTEMHbIX COOBLEHNN C MOMEHTA NOC/NEAHEr0 BKIOYEHUS
YCTpOMCTBa.
CuHTakcuc:
log [-a][-e][f filter]
Napamertpbi:
-a BK/IIOYMTb BblAauy BCEX CUCTEMHbBIX COOBLLEHUI, XpaHALLMXCA B paline
ypHana;
-e OUYUCTUTb CNUCOK;
-f duAbTPaLMA BbIBOLA KOMAHAbI;
debug BKMOUYNTL/OTKNOUNTL PEXMM OTNAAKN
Npumep:
LPOS > log -f ethstat
28.08.15 12:10:56.439 : [ethstat] Eth 0: 1G Up Full duplex
28.08.15 12:11:20.455 : [ethstat] Eth 1: 100M Up Half duplex
Is
BbiBeCTM cnMCOK Ppannios B TEKYLLEN ANPEKTOPUN MYNbTUNNEKCOPA-KOMMYTATOpPA.
CuHTakcuc:
Is
mail

OTn PaBUTb NOYTOBOE COO6UJ,€H ne

CuHTaKcuc:

mail [--binary] [--stat] [-f Attach file] [-p [1..65535] SMTP port ] <-r Remote server ip> [-s
subject | [-v [0..4094] SMTP server vlan] [body String Body] <from String From> [pass
String Password] <to String To>
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MNapameTpbi:
--binary oTnpasnaTb paiinbl B BUHAPHOM perKmnMme;
--stat OTNPaBUTb CTaTUCTUKY;
-f nyTb A0 GaltnoB BNOXKEHMUA, pasgenntenb mexay danamm “;” — Touka
C 3anAToMn
-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;
Mpumepbl:

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]

Napamertpbi:
-C OYNCTUTb TabIMLLY OT aBTOMATMYECKM A06aBNEHHbIX aApecoB mac-aApecos;
-f oTobparkaeT Bce mac-agpeca, B TOM Yncie gobaBneHHble aBTOMATUYECKH;

-m YyacTb Mac-apecos, KOTOPble MOKa3blBaTb; €C/IM Mac-agpec He 3a4aH, To
nokasblBaeTcA TabanLa mac-aapecos;
-p dunbTP TabanLbl ANA BbIBOAA HA 3KPaH MO yKazaHHOMY CMMCKY NOPTOB;

MNpumep:
MoKasaTb Tabanuy 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
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1 00-13-D4-4A-9B-30 learned 0 S 3
2 00-16-EC-2B-36-D4 learned 0 6 3
3 00-18-F3-06-D1-94 learned 0 7 3
4 00-30-4F-3E-06-61 learned 0 7 3
5 01-80-C2-00-00-00 learned 3 6 cpu
6 5A-00-3B-19-DD-A8 learned 0 7 2
7 5A-00-3B-1C-2F-F5 learned 0 7 cpu
8 5A-00-3B-1D-30-F6 learned 0 5
menu
3anycTutb MHTEPHENC MEHHO.
CuHTaKemc:
menu
mirror
3epKanunposaHue TpaduKa B dpainn /mnt/mem/mirror.pcap. He Bkntoyaet B ceba TDMoP
TpadduMK. dann MOXKHO NpPOCMOTpPeTb € nomouwpbto nporpammbl  Wireshark u  npoumnx
aHaNM3aTopoB ceTeBOro TpadukKa.
CuHTakcuc:
mirror [-] [64..1600]] [clear] [enable] [save]
Napamertpbi:
- MaKcMManbHas gnvHa gperima, 4onycTMmble 3HaYeHus [64..1600];
clear OYMCTUTb NPeabIAYLLYHO CECCUIO 3ePKANUPOBAHUA TpadUKa;
enable BKNOUUTL 3epKanpoBaHue Tpaduka;
save 3anucaTtb pe3ynbTaT B dain;
Npumep:
Ounwaem  npeablaywyto  Ceccuo  3epKanuvpoBaHua  TpadduKa,  BKAKOYaEM
3epKaNnpPoBaHME, KAEM HEOHXOANMBIN MPOMEKYTOK BPEMEHU U coXxpaHsaem B ¢aiin pesynbTar.
LPOS > mirror clear
LPOS > mirror enable
LPOS > mirror save
Saved to /mnt/mem/mirror.pcap
ps

MokasaTb MHGOPMaLMIO O AEeNCTBYIOLLMX NPOLECCAX YCTPOWCTBA.

CuHTaKeuc:
ps
MNpumep:
LPOS > ps
name state wait sleep cpu time
idle ready started 90.623%
SCPUMon-1 susp event 89 0 0.663%
Log susp event 708 1 0.016%
ATUMonitor susp sleep 1 0 2.091%
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ethstat susp sleep 76 0 2.463%
ethlink susp event 41045 0 0.000%
ipdeamon susp lock 31 0 0.184%
TCP_Deamon susp sSleep 27 0 0.112%
SIPServer susp lock 13 0 0.093%
IGMPSnooping susp lock 95 0 0.057%
NTP susp lock 77 1 0.074%

LLDP susp sleep 38 1 0.048%

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

pwd

BbIBOAWT MMA TEKYLLEN AMPEKTOPUM.

CuHTaKcuc:

pwd

reset-config
YCTaHOBUTb YacTU TEKYLLEN KOHOUTYPaLLMK, 3HAYEHUSA MO YMONYAHMIO.

CuHTaKcuc:

reset-config [relative path]

MNapametpbl:
relative path YacTb nyTW HacTpoekK, TeKyLine 3Ha4YeHUs KOTOPbIX HY*KHO COpOCUTL
Ha 3HAYEeHUA N0 YMOAYAHMUIO.

Npumep:
CbpocuTb HAaCTPOMKM Ha 3HAYEHUA NO YMONUYAHUIO ANs BTOPOro MHTepdeica E1

LPOS > running-config

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

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

running-config
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save-config

set

BbIBECTM TEKYLLYHO KOHbUIypaLumio yCTPOMCTBA B BUAE KOMaHA UHTepdelica KoMaHaHOM
CTPOKW. Mo yMONYaHMIO, B BbIBOZ, KOMAHZbI NOMNaAatoT NapaMeTpbl, CO 3HAYEHUAMMU OTANYHBIMMU
OT 3HAYEHWUI NO YMOIYAHMIO.

CuHTaKcuc:

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

Mapamerpbl:

f

dalin ans coxpaHeHuna pesyanbtata PaboTbl KOMaHAbI;

filter  dwnbTp AnA nNobOM YacTM UMEHU BbIBOANUMBIX NAPAaMETPOB;

full

-r

MOKa3aTb MNOJIHYIO KOHOUTYpaumio;

NOKa3aTb NapameTpbl MO OTHOCUTEZIbHOMY NYTU, YKa3aHHOMY NOC/NE K/Ho4a

Npumep:
BbIBECTM KOHbUIypauumio ¢ npumeHeHnem ¢ouabTpa no ctpoke "/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 KOHOUrypaumto 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

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

CuHTaKcuc:

save-

config

MNpumep:
LPOS > save-config

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

YCTaHOBUTb 3HaYeHne napameTpa.
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CuHTaKcuc:

set <attribute> <value>

Napamertpbl:
attribute nyTb o0 NnapameTpa(os);
- noaaepxusaet npumeHeHue wildcard (lwab1o0HOB 3ameHbI), TaKUX KaK
«*» 1M cnnckos, Hanpumep: «[0-1,3]»
- MoACKa3Ka No BO3MOKHbIM MapameTpam, Npu Haxkatum «TAB»
value 3HaYeHue napameTpa;

Npumep:
YcTaHoBUTb 3HavYeHue “VLAN-32” napametpy “VLAN/32/Name”

LPOS > set VLAN/32/Name VLAN-32

MNpumep 2:
N3meHnTb pasmep Oxutrep-bydepa Ha 0,1,2,4 KaHanax 4o 5 mc

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

show

BbIBECTM Ha KOHCOJ/Ib COAEPKMMOE YKa3zaHHoro ¢aina.

CuHTaKcuc:

show <filename>

MNapametpbi:
filename wvma dalina ana BbiBOA;

Npumep:
BbiBOA coaepmumoro danna system.cfg.

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

stat

MoKasaTb cocToAHMe MHTepdeicoB ycTpoicTea. KomaHaa 6e3 yKasaHMA napameTpos
BbIBOAWT TO/IbKO HE HyNEBblE CHETUMKMN.

CuHTaKeuc:

stat [--cont] [--new] [--rate] [--step [1..96]] [-c columns] [-i [1..1000]] [-m modules] [-p
ports] [-t type]
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MNapameTpbi:
--cont 06HOBNATL CTATUCTMKY KaxKayto cekyHay. "Ctrl+C" ana sbixoaa
--new HayaTb HOBbIA MHTEPBAN CHATUA CTAaTUCTUKM
--rate oTObparkeHWe 3HauyeHul B popmate eaUHUL, B CEKYHAY
--step WHTepPBaN rPYNNMPOBAHUA CTAaTUCTUKM, KOJIMYECTBO MHTEPBA/IOB B rpynne
- cnucok ¢unbTpoB cToNbuoB ANna oTtobpaxkeHus (rx,0k — oTobpasut BCe
CTONGLbI B UMEHU KOTOPbIX NPUCYTCTBYET AN X nam Ok)
- rnybuHa MCTOPUKN CTAaTUCTUKKU B MHTEPBANax, AManasoH 3Ha4YeHnin [1..1000]
-m Cnncok ¢pmMAbTPOB MMEH MOAYNElN CTAaTUCTUKM 1A BblBOAA, Hanpumep: E1,
Eth, TDMoP (moxHO 3amaBaTb NtOBYI0 4YacTb HaUMEHOBaHUSA MOAyAs,
Hanpumep, npu Punbtpe th, oTobpasmtca crtaTUCTMKA, OTHOCALWLAACA K
mogynio Eth)
-p CNUCOK GUNBTPOB Ha NOPTbI 4N BbIBOAA CTAaTUCTUKK, Hanpumep: 0, 1, sfp...
-t Cnucok ¢punbTPOB HaMMeEHOBaHWI Tabauw, ANA BbIBOAA CTAaTUCTUKM: Errors,
Info, Warning, Extend, Hist (in — oTobpa3uTt Bce TabumLbl B UMEHW KOTOpPbIX
NPUCYTCTBYET in, B AaHHOM c/ay4ae 310 Tabauupl: Info, Warning)
Npumep:

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

Now 17:54 554 554 554 0 0

3 Now 17:54 554 554 554 0 0

stored-config

BblBECTM COXpaHEHHYIO KOHPUrypauuio YCTPoWCTBAa B BUAE KOMaHA uHTepdelica
KOMaHAHOM CTPOKW. Mo ymonyaHuio, B BbiBOA, KOMaHbl NOMNaAaloT NapameTpbl, CO 3HAYEHUAMMU
OT/IMYHBIMM OT 3HAYEHUM MO YMO4aHUIO.

CuHTaKcuc:

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

Napamertpbi:

f
filter

Mpumep:

dalin ana coxpaHeHuA pesyabTaTa paboTbl KOMaHAbI;

dunbTp AN N0boI YacT UMEHU BbIBOAMMbBIX NapamMeTpOB;

BblBECTM COXPAHHEHHYIO KOHOUIYpaLMIo ¢ NpUMeHeHnem dunbTpa no ctpoke "VLAN"

LPOS > stored-config filter VLAN
set Eth/0/VLAN/DefVLAN 32

set Eth/0/VLAN/Tagged 10

set Eth/0/VLAN/Role trunk

set Eth/1/VLAN/DefVLAN 10

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
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set IP/stored-config/DefaultVlianID 10
set IP/stored-config/TrustUnkVlan No
set VLAN/10/Name control
set VLAN/10/Auto Disabled
set VLAN/32/Name VLAN-32

su

MNo3BoNAET 3aHOBO BOMTU B cnucremy C Apyrum MMeHem noJsib3oBaTenA, He pa3pbiBan
TEKYLW,Eero coeanHeHuna.

CuHTaKcuc:

su [username]

Mapamerpbl:
username WMs NoJsb30BaTeNA ;

MNpumep:

Bxopg B cuctemy nog umeHem admin.
LPOS > su admin

Enter password

LPOS >

whoami

MNoKa3bIBaeT MMSA TeKyLLero nosb3osartena (admin, operl, oper2).
CuHTaKcuc:
whoami

3.1.4 KomaHpabl ynpaBneHua ¢pamnamm

copy
Konupyet ¢aiin B gpyroe mecto HasHayeHus.

CuHTaKcuc:

copy <source filename> <dest filename>

Napamertpbi:
source filename numa $paiina, UCTOMHMKA A1 KONMUMPOBAHUSA;

dest filename Ums dainna HazHa4YeHus;

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

delete

Yaanaet pann nam gupeKkToputio.

CuHTaKcmc:
delete <filename>

MNapameTpbi:
filename  vma dalina unn anpektTopuu;
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Npumep:
Ypnanenue daina backup_system.cfg
LPOS > delete /mnt/flash/backup system.cfg

format

dopmatupyet dainosylo cuctemy Ha flash. YaanawoTtca KypHanbl M coxpaHeHHan

KOoHdUrypaums yctpolictea. Obpas onepaLmMoHHOM CUCTEMbI HE NOBPEKAAETCA.

mkdir

mnt

CuHTaKcuc:
format

Co3paeT HOBYIO ANPEKTOPUIO

CuHTaKcuc:

mkdir <dirname>

MapameTpbl:
dirname  1MmsA cO34aBaEMO AUPEKTOPUM;

Npumep:
Co3pgaHue gupekTopum htdocs.

LPOS > mkdir htdocs

MpUMOHTUPOBaHWE ¢aliNoBoi cucTeMbl K deww-namaTv. Heobxoanmo Mcnosb3oBaThb

ONA COXPaHEeHUA KOHOUrypaLmn, ecam o 3toro daew-namaTb 6blla OTMOHTMPOBAHA, HaNnpUMep,
BbINOJIHEHWMEM KOMAHAOM umnt WK 3arpy3Koit yCTPOMCTBA C 3aBOACKMMM HACTPOMKaMu.

umnt

spregdebug

3.15

CuHTaKcuc:

mnt

OTMOHTMpPOBaTb pannoByto cMCTEMY OT dAeLl-NaMATH.
CuHTaKcmc:

umnt

KomaHabl ynpaBneHUs NOTOKOM

KomaHga Ana oTnagku napameTpoB PeryasatTopa CKOpoCTy

CuHTaKcuc:
spregdebug [-r IP]

Mapametpbl:
-r IP-agpec cepepa c NpPorpammHbIM obecneyeHnem MOHUTOPUHTa NapameTpoB
perynatopa CKopocTu;

Npumep:
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ping

LPOS > spregdebug -r 192.168.0.130

3.1.6 CeTeBble KOMaHAbl

Mocbinaet ICMP-nakeT No yKa3aHHOMYy ceTeBOMY aZipecy U BbIBOAUT B OKHO TEpMUHANa

Bpemsa ero nepeaayn tyga u obpatHo unm coobuieHne ob oTcyTCTBME OTBETA.

telnet

CuHTaKcuc:

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

MNapametpbi:

IP adpec IP agpec unm ums ysna, NMHryemMoro ycTpomncTea

-i 3afaHue cpoKa ¥u3Hu naketos (TTL)

-1 Pasmep 6ydepa oTnpaBKK, AManas3oH 3HadyeHui [1..1600];

-n Konunuectso 3anpocos.

-t MpoBepKa CBA3M C YKa3aHHbIM y3/10M 40 NpeKkpaleHuns. [Jna oCTaHOBKM
Ha*KaTb N1t0OYI0 KNaBuLLy.

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

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

Npumep:

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

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

Minimum 0.240ms, Maximum 0.248ms, Average 0.244ms

MoakntoyeHme K y3ay no npotokoay telnet.

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

MapameTtpbl
host IP-apgpec yoaneHHOro KOMNbOTEPQ;
port HOMep nopTa, AoNYCTUMble 3Ha4eHuA [1..65534];
-v naeHTnopumkatop VLAN ID;

MNpumep:

LPOS > telnet 192.168.0.225 -v 32

connecting...
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Welcome to LPOS 225
login:
tracert
OnpezeneHne mapLlipyTa cief0BaHNA AaHHbIX A0 YKAa3aHHOrO y3/1a CeTu.
CuHTaKCUC:
tracert <IP adpec unu umsa y3na> [-h max hops] [-v VLAN ID] [-w timeout ms]
Napamerpbl:
IP adpec unu IP agpec nam gomeHHoe nMA y3na, 4Na onpegeneHmna mapLpyra
ums ysna cnepfoBaHumA.
-h MaKcMmanbHoe KOIMYeCcTBO NepPexoaoB, AMana3oH 3HAYEHW
[1..255].
-v Homep VLAN’a, B KOTOPOM OCYLLECTB/IAETCA TPACCUPOBKA, AMaNa30oH
3HayeHu [1..4094];
-w Bpemsa oxnpgaHus oteeTa (no ymonyanuto 1000 mc), AManasoH
3HayeHui [1..30000];
Npumep:
«MuHr» IP-agpeca 192.168.0.225 ¢ gBymaA 3anpocamu.
LPOS > ping 192.168.0.225 -t 2
Echo reply 0.248ms
Echo reply 0.240ms
Ping statistics:
Packets: Sent 2, Received 2, Lost 0 (0% loss)
Approximate round trip times:
Minimum 0.240ms, Maximum 0.248ms, Average 0.244ms
3.1.7 KomaHabl obHOBNeHMA nporpammHoro obecneuyeHuMsa U nepesanycka
yCcTpoicTBa
reset

BbisbiBaeT cbpoc M nepesanyck YynNpasAAlOLLEro MWKPOMPOLLECCopa, WM Haya/bHYHO

3arpy3sky BCEX Y3/10B My/NbTUMIEKCOPa-KOMMYTaTOpa. DTy KOMaHAy MOMKET BbIMNOAHATb TO/IbKO

agMMUHUCTPATOP.
CuHTaKcuc:
reset
systemupdate

O6HoBAEHME NPOrpamMmMHOro obecrnedeHna MynbTUMNIEKCOPa-KOMMYTaTopa

CuHTaKcuc:
systemupdate
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3.1.8 KomaHabl onepauMoHHOM cucTeMbl

passwd

Mo3BoNAET N3MEHUTbL NapoJ/ib AAHHOMO MO/Ib30BaTENA AW APYroro nonb3osaTtensa (npu
YKa3aHuu ero umeHun). Maposb MOXKET COCTOATb U3 TaTUHCKUX BYKB U UUDP U MOMKET UMETb AJINHY
00 18 cumBONOB BKAOUMTENBHO. BO M3bexaHue owmboK npu BBOAE Napos/ib BBOAUTCA ABa pasa.
Mosnb3oBaTeib admin MOXKeT U3MEHUTb Napo/ib 1It06Oro Nosib3oBaTens.

CuHTaKcuc:

passwd [umsa nonv3osamers]

Npumep:
MN3meHeHMe naposia nosib3oBaTtena operl nonbsosBatenem admin.

LPOS > passwd operl
Enter old password
Enter new password

Enter new password again

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

CuHTaKcuc:

scpuup <filename>

MNapameTtpbi:
filename  nyTb go daina obHoBNEHUS;

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

3.1.9 CneumanbHble KOMaHAbI

debug
KOHTpOAb 1 0TOBpasKeHWe KypHana OTNaA04HbIX COOBLLEHNIA

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

Napamertpbi:
-d BbIKNOYUTb OTNALKY;

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

show NOKa3aTb XXYpPHan oThagKku;

Npumep:
OuncTm nNpeablaywmini ceaHc OTNaAKM, BKAKUMM oTnagky moayna ICMP, coenaem
TecToBblIl Ping, oTKAtOUMM OTNaaKy. [locmoTpum pesynbTar.
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LPOS > debug clear
LPOS > debug -e -m ICMP
LPOS > ping 192.168.0.225
Echo reply 0.759ms
Ping statistics:
Packets: Sent 1, Received 1, Lost 0 (0% loss)
Approximate round trip times:

Minimum 0.759ms, Maximum 0.759ms, Average 0.759ms

LPOS > debug -d
LPOS > debug show

[4] 04169861.641 Echo request
[8] 04169862.044 IP

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

3.1.10 KomaHabl 0buieit ouarHocTuKm

3TN KOMaHAbl NOKa3bIBaOT TEKYLUME 3HAYEHMS NMUTAIOLLENO HAMPAXKEHUA U TeMNepaTypbl BHYTPU
MY/IbTUMNEKCOPa-KOMMyTaTopa M obecneunBaloT AOCTyMN K »KypHaay, B KOTOPbIM 3anucbiBalOTCA BCe
CUCTEMHbIE COOBLLEHNA MyAbTUMNIEKCOpa-KomMyTaTopa. HypHan cogepKuT 2730 nocnesHux coobLyeHmi
M HaxoguTCA B CUCTEMHOM NaMATM  MYAbTUMNNEKCOPa-KOMMYyTaTopa, W  Mo/b30BaTeNn, Kak
NPUBUNETMPOBAHHbIN, TaK WU HEMPUBUAETMPOBAHHbIE, HE MOTYT CTepeTb cooblieHus. Bce aHomanuu B
paboTe MynbTUNIEKCOPA-KOMMYTaTopa, NponagaHne UAN NOSBAEHWE CUTHaNa Ha BHELWHUX MHTepdeicax,
NOAK/NIOYEHNE U OTKAIOYEHWE YNPaBAAIOWEro KOMMbIOTEPA A8 KOHOUrypauum MynbTUMNIEKcopa-
KOMMYTaTOpPa, 3aMMCbIBalOTCA B XKYPHaA/ C yKasaHMEM BPEMEHW BO3SHUKHOBEHMSA.

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

MokasbiBaeT I'WILI,EHSVIOHHbIVI K104,

CuHTaKcuc:
getkey

MNpumep:
LPOS > getkey
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8C3SIQ2F-OE5VF40L-R9C12KD4-B3F6T1J5
getsign
OTtobparkaeT gaHHble, Tpebyemble A5 reHEPUPOBAHUSA IMLEH3MOHHOTO KoYa
CuHTaKCUC:
getsign
Mpumep:
LPOS > getsign
6BD17JDF-U4L9BH6N-KPSJ6N17-SSEMF2J0
lasterr
MNMoKasaTb NocneaHUn 4amn nocsie CUCTEMHOro cbos.
CuHTakcuc:
lasterr [clear]
MNapamertpbi:
clear OUYNCTUTb NOCNeAHNIN Aamn;
sendpkt
OTnpasuTb onpeaeneHHbIn Nnonb3oBatenem ppenm B ceTb
CuHTakcuc:
sendpkt [-| length] [-n count] [-p port] [-r] [-v vianid]
Napamertpbi:
- AnnHa dpelima, gonyctumble 3HayeHua [50..1500];
-n Ko/n4ecTBo Gperimos;
-p HOMep NopTa HazHAYEeHUA MYNbTUMNIEKCOPA-KOMMYTATOPA;
-r reHepupoBaTb Cay4YyaHblin MAC-aapec UCTOYHUKA;
-v naeHtTuoumkatop VLAN;
Npumep:
LPOS > sendpkt -1 64 -n 10 -p 1 -v 10
FF FF FF FF FF FF 54 A5 4B 7C 19 17 81 00 00 0A
00 2E 00 01 00 02 00 03 00 04 00 05 00 06 00 07
00 08 00 09 00 0OA 00 OB (00 OC 00 0D 00 OE 00 OF
00 10 00 11 00 12 00 13 00 14 00 15 00 16 00 17
setkey

YCTaHOBUTb !1MLI,GH3VIOHHbIVI K104,

CuHTaKeuc:
setkey <key>

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

sysdump

Cos3pgaeT apxvB C 0T/1al0MHON MHbOPMaLMen Ana Cy*KObl TEXHUYECKOM NoAAEPIKKM

CuHTaKcuc:
sysdump

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

3.2 MeHI0 KOHpUrypmuposaHus

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

LPOS Advanced ESC+h - Help
[>..

| ATU

| E1

| Envir
| Eth

| EthGlobal
| flash
| IP

| System
| TDMoP
| VLAN

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

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

BepxHAA CTPOYKA yKasblBaeT Ha3BaHMe OTOBPAXKaeMoro MEHIO U ero MoJIoXKeHWe B CTPYKType
MeH}10.

[nsa 3anycka mMeHo Bam Heob6xo0AMMO MOAKNOUUTLCSA K YCTPOMCTBY Yepes Moc/iefoBaTesIbHbIN
nopt (MiniUSB), nnbo yepes uHTepodeiic Ethernet.

Mpy Mcnonb3oBaHUKM NOC/AeA0BaTe/IbHOrO MHTEpdelica HEOBXOANMMA YCTAHOBKA CMeLManbHbIX
ApaiiBepoB, KOTOPble MOMHO CKayaTb C CalTOB B ceTu Internet, n nporpamma TepmuHan (Hanpumep,
HyperTerminal).

Mpun ucnonb3oBaHUM gns ynpasneHusa uHtepdeiica Ethernet Ha ynpasnatowem KomnbtoTepe
OO/MKHEH ObITb ycTaHoOBAEH KauneHT telnet. Mo ymonyaHuto yctpolictBo umeeT IP agpec 192.168.0.24 v
macky 255.255.255.0. Yb6eauTecb, UTO YMPaBAAOWMIA KOMNbIOTEP HAxoAMTCA B OAHOW MNOACETUM C
MYNbTUNNEKCOPOM-KOMMYTAaTOPOM. YCTPOMUCTBO AO/IKHO OTBEYATb HA KOMAHAY ping.

Mocne NoAKAOYEHNA K YCTPOMCTBY HEOBXOAMMO BBECTU JIOTUH U Napoib. 10 yMOAYaHMIO NOTUH
— admin, naponb — admin. 3atem Bbl yBuguTe noackasky LPOS>. Beeante KomaHAy menu v HaxmuTe
«Enter», 4To6bl NONYYUTb AOCTYN K MEHIO YCTPOMCTBA (3TO HEOBXOAMMO cAenaTb B TEKYLLEN peannsauuu
MNO). B ganbHeMwem nocne BBOAA /I0TMHA M Napons ByaeT cpasy OTKPbIBATLCA MEHIO.
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[na nepexoda B HyXHblA pa3gen HeobxoAMMO BbIbpaTb ero Knasuwamu co ctpenkamm “4
(sBepx) nam “4” (BHM3) U HaxaTb «Enter». [InA U3MeHeHUs 3HayeHUs napameTpa HeobxoAMMO BbibpaTb
ero ctpenkamu “P” (Bepx) nam “Jd” (BHU3) U HaxaTb «Enter». 3aTem HyXHO NMBO BBECTM 3HaYeHue C
KNnaBmaTypbl U HaxkaTb «Enter», nnbo BbiIBpaTb HOBOE 3HAYEeHMe NapameTpa M3 NPeasIoXKeHHbIX CTpeskaMu
M HaxaTb 2 pasa «Enter».

Ona cbpoca cTaTUCTUK UCNONb3YHTe covyeTaHue Knasulw «ESC+R». Ecnn B KOPHEBOM MYHKTE
MEHIO HaxaTb «ESC+R», To ByayT cObpolueHbl BCe CTaTUCTUKK. Jns cOpoca KaKo-TO KOHKPETHOM CTAaTUCTUKM
HEeobXoAMMO MepenTU K Hell B MeHlo U HaxaTb «ESC+R» ana cbpoca. T.e. npoucxoamt cbpoc Bcex
B/IOYKEHHbIX CTaTUCTUK OTHOCUTE/IbHO TEKYLLETO MYHKTA B MEHHO.

Ons BKAOYEHUS pPaCLWUMPEHHOro pexuma MeHo (bonee AeTanbHaa HaCTPOMKa) Haxmute
coyeTaHue Knasuil «ESC+A».

[na npocmoTtpa Tekywen KoHourypaumm ycTpoiicTBa (3Ta Ta KOHUrypaums, ¢ KOTOPOK OHO
paboTaeT B AaHHbIN MOMEHT) HeobxoauMo HaxaTb «ESC+M». OT OCHOBHOM KOHUrypaLmmn, ¢ KOTOPOI
YCTPOICTBO 3arpyrKaeTcsa Mocne nepesarpysku, OHa MOXKET OTAMYaTbCA, ecn Bbl M3MeHAeTe, napameTpbl
HACTPOMKM U He COXpaHaeTe UX B NamaATb («ESC+S»).

TaKKe a1a 6bICTPOoro BbIbOpa MOXKHO MCMOJb30BaTb GUALTP BCeX NMYHKTOB. 1A 3TOro BBEAMUTE
BYKBbI, COZlepKalLMecs B HY>KHOM MYHKTE, U Npon3onaeT puUabTpaLma NYHKTOB MO Ha3BaHMIO.

Mpumep:

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

B camom HW3Y OKHa 0To6pa>KaeTc9| nocnegHee CO6bITMe, 3anncaHHoe B N10r.

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

[nA BbIXxo4a M3 peXxnMma MeHIO U Nepexona B KOMaHAHbIN PeXXUM HaXKMUTE COYeTaHUe Knasuu
«ESC+Q» unn «CTRL+C».

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

3.2.1 NyHKT /E1

MyHKT MmeHto /E1 cny»KnUT Ans NnpocMmoTpa Tekylmx ctatycos E1 noptos u Bbibopa E1 noprta ana
ero ganbHenwen KoHGUrypaLmm 1 NPoCMoTPa CTaTUCTUKM OLLNOOK.

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

| 0 Send: Ok Recv: Ok Unframed

| 1 Send: Ok Recv: Ok

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

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

3.2.1.1 NywxkT /E1/nopt/config

[aHHbIV NYHKT MEHIO N03BONAET KOHOUTYPUPOBaTh BblbpaHHbIN UHTepdelic E1.

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

| —--Status-- | FASOffload Disabled

| StrStatus Send: Ok Recv: Ok

| LinkStatus Up

| SignalLevel

| RTT 0
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| RX Ok

| TX Ok

| ——-Config--

| LongLine Disabled
| Description

| Enable Yes

| Loop No

| Unframed No

| SendFormat TDMoP

| SyncSource =1

| PRBSCheck No

| RxSpeed 4025

| Encoding HDB3
Filter: <Press any letter key to start filtering items>

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

OTobparkaeT cocTonHNE NpMemMHUKa/nepeaaTynka nopta E1.

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

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

RAI - npucytcteue curHana RAI B npuHMmaemom/nepegasaemom notoke E1;
LOS - npucytcTBue curHana LOS B npuHumaemom/nepeaasaemom notoke E1;
AZS - npucyTtcTeme curHana AZS B npuHumaemom/nepesasaemom notoke E1;
NOS - oTcyTCTBME CUTHANA Ha NpUemHuKe/nepeaarymke nopra E1;

CodeErr - Hannume ownb0oK KoamposaHusa (AMI/HDB3) Ha npMémHuKke/nepeaatimnke
nopta E1;

PRBSErr - Hannuune olwnboK ncesaocny4anHoM ABOUYHOM nocnegoBatenbHocTn PRBS
(PRBS - pseudo-random binary sequence) Ha npuémHuke/nepenatumke nopra E1
(BO3MOXKEH, ecnn Ha NnopTy ycTaHoBeH dopmaT nepegayun PRBS);

StrStatus TestErr - Hannuue owmnboK paboTtbl TecTepa E1 Ha npuémHuKe/nepesatumnke nopta E1
(BO3MOXKEH, €CcM Ha NopPTY ycTaHoB/EeH popmaT nepegaym Test);

MYfASErr — Hannume owMBOK MyNbTUKAAPOBOM CUHXPOHM3ALNM;
CRC4Err — Hann4yme owmnbok B CRC-4;

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

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

TXlock -Ha nopTy KOpoTKoe 3ambiKaHue (TX+ un TX-);
Unframed - nopt paboTaeT B HedppeliMUPOBaHHOM PEXKMUME;
Loop - Ha NOPTY BK/OYEH NIOKaNbHbLIN Wnend;

Remote loop - Ha NopTy BKAOYEH YAANEHHbIN Wnend.

RTT - Bpema OT MOMEHTa NOCbIZIKK 3anpoca 40 MOMEHTa NOAYyYeHMA OTBeTa.

OTobpakaeT cocToAHWe nopTa.
LinkStatus
Up - ecTb coeguHeHune;
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Down - HeT coeguHeHuA.

YpoBeHb curHana, abm.

SignalLevel  Tonuk0 npu BKAKOYEHHOM LongLine anropUTMe NOACTPOIKM YPOBHA CUFHANA HA A/IMHHDBIX
NnHuAax E1 (6onee 100 m).
BKkAtoYeHne/oTKAOYEHNE aNropuTMa NoACTPONKMN YPOBHSA CUTHaNa Ha AAUHHbLIX IMHMAX E1
(6onee 100 m).

Longline He pekomeHAayeTca BKAKOYATb Ha KOPOTKMX ANUCTAHLUAX.
Disabled - oTkntoueHO (N0 YMONYaHUIO);
Enabled - BkntoyeHo.
OTtobparkaeT Round Trip Time Bpems OT MOMEHTA MOCbIJIKX 3anpoca 40 MOMEHTa
nosy4yeHus oTBeTa.

RTT OTobparkaeTcs ecam BKAOYEHA Nepegada TecToBoro ppermmmpoBaHHOro notoka E1
(SendFormat - Test).

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

OTobparkaeT cTaTyc npMemHMKa nopta E1.

OK - otcyTtctBue owmnboK B paboTe npuemHmnka/nepeaatinka 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 npuHMmaemom/nepesaBsaemom notoke E1;
AZS - npucyTcTBue curHana AZS B npuHumaemom/nepeaasaemom notoke E1;
NOS - oTcyTCTBME CMTHaNa Ha NpueMHMKe/nepeaatymKke nopta E1;

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

RX PRBSErr - Hannuue olwMboK nceBaoc/y4aHoM ABOUYHOM nocneaoBaTenbHocTn PRBS
(PRBS - pseudo-random binary sequence) Ha npMémHuKe/nepeaatunke nopra E1
(B03MOXKEH, ecn Ha NopTy ycTaHoBeH dopmaT nepegayun PRBS);

TestErr - Hannume olwnboK paboTbl TecTepa E1 Ha NnpuémHuKe/nepeaatumnke nopra E1
(BO3MOXKEH, €CM Ha NOPTY ycTaHOB/EH popmaT nepegaym Test);

RarePulseErr - Hannume oWUBOK, rOBOPALLUX O TOM, YTO UMMY/IbCbl MPUXOOAT PENKE, YEM
MoJIOXKeHOo npu KogmposaHun AMI/HDB3;

MYfASErr — Hannume oWwnboK MyNbTUKAAPOBOM CUHXPOHM3ALNNY;

CRC4Err — Hannuyme ownbok B CRC-4;

RCRC4Err — Hannune ycTaHOBMEHHbIX 6UTOB MHAMKALMK ownboKk CRC-4 B ABYX NOCNEOHUX
HEYEeTHbIX Kagpax MynbTUdpenma;

OTtobparkaeT cTaTyc nepeaaTymKka nopta E1.

MorKeT NpMHMMaATb 3HAYEeHUA aHanorudHble RX: NOS, AIS, AZS, LOS, RAI, PRBSErr, TestErr,

X Loop, TXLock, MfASErr, CRC4Err, RCRC4Err, Ok.

TXlock -Ha nopTy KOpOTKoe 3ambiKaHue (TX+ un TX-);
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Description  TekcToBOe onucaHue UHTepdeinca.

BkntoyeHne/oTkntoueHune E1 nopra.
Enable Yes - BKAoYeH (No ymonyaHuio);

NoO - BbIK/IHOYEH.

YcTaHoBKa yganéHHoro waeida Ha nopty E1.

Yes — wneli¢ ycTaHOB/EH — AaHHble NOCTYNAlOLLME Ha BbIXOA NepeaatymKka nopta E1
Loop 3aBOPAYMBAIOTCA U NepesatoTca 06paTHO HA YAANEHHDIN W03, IKBUBAEHTHO YCTaHOBKE
¢dun3nyeckoit 3arnyLwku B nopt E1.

No — wnend cHAT — nopT E1 paboTaeT B HOpManbHOM pexmme (Mo yMoYaHUIO).

Bk/toueHne/oTKAouYeHNe KOHTPOAA GPeinmMOoBOi CTPYKTYPbl BXOAHOMO NOTOKa E1.
Yes — ycTaHOBANEH peXxum nepegaym 6e3 KoOHTpons GppenMoBOi CTPYKTYpbI;
Unframed y p pes, pons ¢p PYKTYpbI;

No — yCTaHOB/IEH PeXUM Nnepeaayn ¢ KoHTposaem GpenMoBon CTPYKTYpbI (Mo

YMOYaHUIO).

[aHHble nepesaBaemMble B IMHUIO.

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

AlS — TecToBbIV peXum — Ha Bbixod nopta E1 noaaérca curHan AlS;

PRBS — TeCTOBbI pesKMm — Ha Bbixoa nopTa E1 nogaérca ncesaocnyyainHas ABoMYHan
SendFormat  ocpepoBatensHoOCTb PRBS, T0 eCTb HedpeiMMpPOBaHHBIN TECTOBbIN NOTOK AaHHbIX CO
cKopocTbio 2048 Kbut/c;

Test — TecToBbIN peXMM — Ha BbIxog, nopTa E1 nogaétca GpenmmnpoBaHHbIN TECTOBbIN
noTok E1;

TDMoP — HopManbHbIl pexum paboTbl nopTa E1 (no ymonyaHuio).

3apaHne NCTOYHMKA CUHXPOHWU3aLMN BbIXOOAHOTO NOTOKaA El. 3pecb YKa3blBaA€TCA Ha3BaHUe
nopTa E1l, CayxXauero ICTOYHMKOM CUHXPOHU3aUNKN BbIXOAHOIO NMNOTOKaA E1l paHHOro nopTa

SyncSource (He pekomeHayetcs).

Mo ymo4aHMIO YCTPOMCTBO paboTaeT B PeKMME BOCCTAHOB/IEHMA YAaCTOTbl U BbICTaB/IEHO
3Ha4yeHwue: -1.

Bk/toueHne/oTKoueHNe pexkuma perncrpaumm PRBS ownbok.

MNpoBepsaeT NOTOK, Kak PRBS-31 nocnepnoBaTenbHOCTb.

PRBSCheck
Yes - BKNOYEHO;
No - BbIKNOYEHO.
RxSpeed OTKNOHEHMeE YaCTOTbl BXOAALLErO NOTOKA OT BHYTPEHHeW, B ppb
Cnoco6 KoanpoBaHWA CUTHanNa.
Encoding HDB3 - 6unonspHoe KogupoBaHME C BbICOKOW MIOTHOCTbIO (MO YMOIYaHUIO);
AMI - nooyepenHaa NHBePCUA eAUHULL.
CRC4

Mcnonb3oBaHWe UMKAMYECKOM NPOBEPKN M3BbITOYHOCTU B MynbTUdpelimax. Mo
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/E1/1/statistics LPOS

LOG:02.08.16 09:20:21.440

\
\
\
\
\
|
|
\
\
|
|
|
\
\
|
|
|
F

FASOffload

ymonyanuio sce onumm CRC-4 BbIKAOYEHDI.
Check - nepecuntbiBaTb CRC-4 1 NpoBepsTb €ro C NepeaaHHbIM;

Send - cuntatb M otnpasnaTb CRC-4 (npw BrAtoueHHoM onunmn FASOffload - reHepaums O-
oro Tanm-cnoTa);

REICheck - npoBepsTb 6UTblI MHAMKALUMK ownboK CRC-4;

REISend - ycTaHaBAnBaTb 6UTbI MHAMKaLMK ownboK CRC-4.

leHepauusa 0-oro Talim-cioTa.
Enabled - reHepupoBaTtb -0-0i1 TaliM-CNOT;

Disabled - He reHepupoBaTtb 0-0/1 TaliM-CNOT, NepeaaBaTb €ro NPO3pPavyHoO C MOTOKOM
TDMoP (no ymonyaHuio).

3.2.1.2 NMyHKT /E1/nopt/statistics

[JaHHbI NYHKT MEHIO NO3BOAET NPOCMOTPETb CTAaTUCTUKY BbIGpAHHOTO MHTepdeica E1.

B meHt0 0T06pa)+(EHMFI CTaTUCTUKN CHETYUKUN, HAYUNHaOWMeCA Ha rX,

XapaKTepusytoT paboty

npuémHuka nopta E1;

HaumHatlouwmeca Ha tx OTO6pa)KaPOT 3HaYEeHUA CYETUYMKOB XapaKTepunsyrwmnx pa60Ty nepegatymnka

nopta E1;

>, .
Total
Start
Finish
rxOk
rxNOS
rxAIS
rxAZS
rxLOS
rxRATI
rxPRBSErr
rxTestErr
rxCodeErr
rxRarekErr
rxFastErr
rxFDev
rxCRC4
rxCRC4Sec
rxCRC4Rem

ilter:

Advanced ESC+h - Help

| rxMfASErr 0
65930 | txOk 65930
01.08.16 16:50:05 | txNOS 0
02.08.16 11:08:54 | txAIS 0
65930 | txAZS 0
0 | txLOS 0
0 | txRAI 0
0 | txPRBSErr 0
0 | txLocks 0
0 | txFDev 4032
0 | txCRC4Sec 0
0 | txCRC4Rem 0
0 | txMfASErr 0
0
0
4011
0
0
0

<Press any letter key to start filtering items>

[SID=9] Control session started by admin from 192.

Total

Start

Finish

rxOk

rxNOS

O6uee Bpema cbopa CTaTUCTMKM Nepesayn u Nnpuéma AaHHbix Yyepes nopt E1.
[aTa n Bpema Havana cbopa CTaTUCTUKKM Nepesayn 1 Npuéma AaHHbIx Yepes nopt E1.
[ata 1 Bpems okoHYaHuMA cbopa CTaTUCTUKKN Nepeaayn 1 Nnpuéma gaHHbix yepes nopt E1.

Konunyectso CEKYHA, B Te4eHne KOTOpPbIX B NTPUHNMaAEMOM MOTOKE El OTCYTCTBYHOT OLUNOKM.

KonunyectBo cekyHA, B TeYeHME KOTOpPbIX Ha Bxode MpuémHuMKa nopta E1 otcytcreyer
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rxAlS

rxAZS

rxLOS

rxRAIl

rxPRBSErr

rxTestErr

rxCodeErr

rxRareErr

rxFastErr

rxFDev
rxCRC4

rxCRC4Sec

rxCRC4Rem

rxMfASErr

txOk

txNOS

txAIS

txAZS

txLOS

txRAIl

BXOZHOW CUTHaN.
KonnyecTtBo cekyHA, B Te4eHMe KOTOpPbIX NpuHMmMmaeTca curHan AlS.
KonnyecTtBo cekyHa, B Te4eHMe KOTOPbIX NpUHUMAeTcA curHan AZS.

KonnyecTtBo cekyHA, B Te4eHUEe KOTopbIX NPpUHMMaeTca curHan LOS (MHAMKaTop OTCyTCTBUSA
CUHXpoHM3aumn G.704).

KonnyectBo cekyHA, B TeYeHME KOTOPbIX NPUHMMaeTca curHan RAI (MHAMKaTOpP yAaneHHoM
OWMBKKM B E1 NOTOKe yCTaHaBAMBAEMbI CTaHUMEN).

Konuuyecteo ouwmnbok nceesaocnyyaliHon ABOWYHOW MocneaosaTenbHoctv PRBS (PRBS -
pseudo-random binary sequence), AaHHbIA CYETYMK WMCMONb3YyeTCA Koraa Ha nopty E1

ycTaHoBneH dopmat nepegaym PRBS.

KosnuyectBo ownbok pabotbl Tectepa E1, 4aHHbIA CYETYUK MCMOJIb3YETCA KOrAa Ha MopTy
E1l yctaHoBneH dopmaT nepeaaum Test.

Konnuectso ownbok KoanposaHma AMI/HDB3 Ha npuémHuke nopra E1.

Ko/imyecTBo oLMBOK, roBOPALLMX O TOM, YTO MMMY/IbCbl MPUXOAAT PEXKE, YEM MOJIOXKEHO
npv KoguposaHun AMI/HDB3.

KonunyecTtBo owmnbOoK, roBOPALLMX O TOM, YTO MMMY/IbCbl MPUXOAAT YaLLle, YHEM NOOXKEHO
npu KoanposaxHmum AMI/HDB3.

OTKIOHEHME YaCTOTbl BXOAALLErO NOTOKA OT BHYTPEHHeN, B ppb
Konuuyectso owmnbok CRC-4 Ha npueMHuKe
KonnuecTtBo cekyHA, B TEYEHUM KOTOPbIX 6blM 06HapyKeHbl ownbKM CRCA Ha NpUEMHMKe

KoNMuecTBO CeKyHZ, B TEYEHUM KOTOpbIX B 6WUTax MHAMKAuMM owwnbok CRC-4 Ha
npuemHuKe 6binnM 06HapyKeHbl OLMOKK

Ko/iMuecTBO ceKyHA, B TeYEHWUM KOTOPbIX BblM 06HapYKeHbI OWMBOKM MynbTUDPENMOBOM
CUHXPOHWU3ALUN Ha MPUEMHUKE

KonuuectBo cekyHA, B TeyeHMe KOTOpbiX B nepeAaBaeMom notoke E1 oTcytcTeytoT
OLLINBKMN.

KonnyectBo cekyHZ, B TEYEHWE KOTOPbIX HA BbIXxo4e nepefatdnka nopta E1 otcyTcTByeT
CUrHan.

KonnyectBo ceKkyHA, B Te4eHue KOoTopbix nepegaerca curHan AlS.
KonunyecTtBo cekyHA, B TeYeHMe KOTopbIx nepegaerca curHan AZS.

KonnuectBo cekyHA, B Te4eHWe KoTopbix nepegaetca curdan LOS (MHAMKaTop OTCyTCTBMA
CUHXpOHM3auumn G.704).

KonnuecTBo cekyHA, B TeyeHMe KOTopbix nepegaercsa curHan RAIl (MHAMKATOP yAaneHHOM
OlWMBKM B E1 NOTOKe yCTaHaBAMBaEMbI CTaHUMEN).

000 «HCK KommyHuKauum Cnbupm», 2016 r.  www.nsc-com.com 64



Sprinter TX

TY6665-005-62880827-2013

Konuuyecteo owmnbok nceegocnyyaliHoM pnBOWYHOW nocnepoBaTenbHoctu PRBS (PRBS -

txPRBSErr

txLocks

txFDev

txCRC4Sec

Konunyectso CeKyHA,

nepegartyunke

txCRC4Rem

B TEYEHMM KOTOPbLIX OblAM 0BHAPYKEHDI

nepeaaTynKke 66111 06HapyKeHbI OLWMOKK

txMfASErr

3.2.2 TMyHKT /TDMoOP

pseudo-random binary sequence), AaHHbIA CYETYMK WMCMONb3yeTcs Korgaa Ha nopty E1
ycTaHoBAeH popmat nepesaym PRBS.

OwunbKM, perncTpmpyemblie Npyv KOPOTKOM 3aMblKaHUK Ha nepegade (TX+ Ha TX-).

OTKNOHEeHMe YacToTbl UCXOAALLEero NOTOKa OT BHYTPEHHED’I, B ppb

ownbkn CRC4 Ha

KonnyectBo cekyHA, B TeYEeHMU KOTOpbIX B 6BuTax uHAMKauuMm ownbok CRC-4 Ha

KosmuyecTtBo cekyHA, B TEYEHWM KOTOPbIX OblIN 0OHaPYKEHbI OLUMBOKK My/IbTUDPENMOBOM
CUHXPOHM3ALUWNM Ha NepeaaTynke

MyHKT meHto /TDMOP caykut ana npocmoTtpa Tekywmx cratycoB TDMoP noptos u Bbibopa

TDMoP nopta ana ero ganbHenwei KOHPUrypaLMmn n NpocMoTpa CTaTUCTUKM.

/TDMoP LPOS

|>.. Name Status

| 0 Working, FT

| 1 Working, PID Sync
Filter:

LOG:02.08.16 09:20:2

1.440

[SID=9]

Advanced

<Press any letter key to start filtering items>

ESC+h - Help

Control session started by admin from 192.

3.2.2.1 MNyukT /TDMoP/nopt/config

[aHHbIN NYHKT MeH0 No3BONAET KOHPUIypmnpoBaTb BbibpaHHbIN nHTepdeiic TDMoP.

[aHHbIN NYHKT MEHI0 BbIrNAAMT cAeayowmm o6pa3om, Npu cOpoLLEHHbIX HAacTpoKKax (no

YMONYaHUIO):

/TDMoP/0/config LPOS
[>..

| —-Status--

| StrStatus

| SIPStatus

| LinkStatus

| CurrentJB

| Speed

| —--NetConfig--
| AdminStatus

| RemotelIP

| RemoteChannel
| FrameSize

| VLANID

| VLANPri

| ToS
| MaxTimeout

| UseIP

| GatewayBypass
| -—-Config--
Filter:

Power Down
WaitingInvite
Down

0

0

Listen
0.0.0.0

4000
Yes
Disabled

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

<Press any letter key to start filtering items>

ESC+h - Help

4

0-=-311
0=-311

No

PID
Disabled
16

—i!
Enabled
No

0
Disabled
75

125

0.0.0.0
5060
41000
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L0OG:02.08.16 10:47:39.529 : [SID=8] /IP/hosts/1l/Network changed to 0.0.0.0

StrStatus OTtobparkaet cratyc nepegaymn TDMoP.

OTobpakaeT cTaTyc coeanHeHus no npotokoay SIP.
Down - coegMHEHWE He YCTaHOB/IEHO;
Waitinglnvite - oxxnpaHue npuraaleHuns yctaHoBku SIP-coegnHeHuns;
WaitingResponce - oxuaaHne oTBeTa Ha NpuUrialleHne ycTaHoBKM SIP-coeanHeHus;
WaitingAck- oxknaaHve NnoaTBepPKAEHUSA, YTO OTBET NONAYYEH;

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

Too much frames in JB — npeBbILlLIEH MaKCMMAIbHO BO3MOKHbIW pPasmMep OKUTTep-
bydepa (makcumanbHoe Konundvectso Ethernet ppeitmos B jitter-6ydepe,
orpaHuMyeHo Ynciom 512, 1.e. JONXKHO BbINOAHATLCA ycnoBue JBSize/FrameSize <
256);

Connected - coeguHeHWe YCTaHOB/IEHO;

CocTosAiHMEe AaHHOro coeAuHeHUA.
LinkStatus Up - coeguHeHne ycTaHoBAEHO, MAET Npuém 1 nepegadya TDMoP ¢pelimos;

Down - He ocylecTBaseTca Nnpuém nnun nepegadya TDMoP ¢ppeinmos;
CurrentJB OTobpakaeT TEKYLLMIA pasMmep AXKUTTep-bydepa B MKC.

3HayeHue BbIXOAHOM YacTOTbl MOTOKA Ha MHTepdelice E1. 3HaYeHWe gaHHOro
napameTpa ycTaHaB/AMBAETCA Ha OCHOBE BHYTPEHHErO a/IroPUTMa BOCCTAaHOB/IEHUA

Speed YaCTOTbl CUHXPOHM3AUMKN. 3HAYEHUA MOTYT BbITb Pa3HbIMKM Ha ABYX LW/03aX ANSA
OAHOrO 1 TOro e NoToka E1, Ho NpM 3TOM Camo 3HaYyeHWe Ha O4HOM L/03e
NPaKTUYECKU HE A0KHO U3MEHATCA C TEYEHUEM BPEMEHM.

YcTaHaBAMBAET perKMM paboTbl A1a AaHHOTo nopTa. Pexxum paboTsl BbibMpaeTca
OTAE/NbHO 411 KaXKAoro nopTa.

Listen - B JaHHOM peXXMMe LLJ03 OXKMAAET 3aMPoC Ha YCTaHOBNEHME COeAUHEHMA
OT yAaNEHHOTO WJ/03a (M0 YMONYaHMIO);

Connect - B [aHHOM peXKMME LLUH03 OTNPABASET 3aMPOChl Ha YCTAHOBNEHUE
CoeiNHEeHNS;

AdminStatus

Blocked - nopt 3a6/10KMpPOBaH, YCTaHOB/IEHWE COeANHEHWNS ANA STOro NopTa
HEBO3MOMHO.

AlwaysSend - npuHyauTenbHa nepegaya NoToka, 6e3 co3gaHMA coeanHeHUA No
npotokony SIP.

RemotelP IP-agpec yganéHHoro wnwo3a.
RemoteChannel Homep nopta E1 Ha yaanéHHOM LWO3e, C KOTOPbIM YCTAaHABAMBAETCA COeAUHEHME.

YcTaHaB/MBaeT pasmep pperima B % mc. MoxKeT NpuHUMaTb 3HauyeHua: oT 1 go 63

FrameSize (31.5mc). Mo ymonuaHuio pasHo 2.

VLANID YctaHoBKa meTku VLAN ID 802.1p ana nakeTos JaHHOroO NopTa, 3a4aéTca Kak
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VLANPri

ToS

MaxTimeout

UselP

GatewayBypass

Description

JBSize

pecatnyHoe Yncno ot 0 go 4095. 0 — o3HayaeT OTCYTCTBUE METKM.

3HayeHMe nNo ymonyaHuio: 32.

but npmnoputeta B meTtke VLAN ID 802.1p. 3apaéTca Kak aecatndHoe uncno ot 0 go
7.

3HayeHMe No YyMon4aHuio: 6.

Heobxoammo, utobbl TpaduKk E1 umen camblit BbICOKUIA NPUOPUTET B MECTHOM CETHU
Ethernet.

YcTaHOBKa MeTKM npuopuTeTa (6arTa) IP ToS A4 nakeToB, NepeaatoLmMxca B pamKax
[AHHOTO coeAnHeHMA. 3HaYeHMe 3a4aETcA B eCATUYHOM popmaTe, AManasoH
3HayeHut o1 0 go 255 c warom 1.

3HayeHue no ymonyanuto: 0.

YcTaHaB/MBaeT MaKCMMabHOE BPEMA IKCTPANOAALUN B MUITNCEKYHOAX.
MakcMmanbHoe Bpems, B TeYeHWe KOTOPOro B C/ly4ae OTCYTCTBMA MAKETOB C
AaHHbIMKM noToka E1, wnto3 byaeTt BoccTaHaBAMBaTb COAEPKUMOE STUX NMAKETOB HA
OCHOBE NpeablayLMX NPUHATLIX MAKETOB U TEM CAMbIM NOALEPKNBATb BbIXOAHOM
notok E1. MoxeT npuHumatb 3HadyeHua: ot 0 go 7000.

3Ha4veHune no ymondaHuto: 4000 mc.

Br/toYeHne/OTK/IIOUEHNE peXkMa nepeaadn naketos C AaHHbIMU NoToKa E1 6e3
IP/UDP 3aro/ioBKOB.

[aHHbI pexkum paboTbl NO3BONASET CHU3UTbL NPOMYCKHYH CNOCOBHOCTbL
Heobxoaumyto A1 nepeaayn notoka E1, npu sHayeHmm napametpa «No». PaboTa B
[OAHHOM PeXKMMe BO3MOKHA TOJIbKO B C/Iy4ae, C/M W03kl HaxoAATca B ogHou IP
noacetu. YCTaHOBKA COeAMHEHMA MEXKAY LII03aMN NPOUCXOAUT C UCMO/Ib30BaHUEM
IP 3aronoBkoB, 6e3 IP 3aro/0BKOB NepeaatoTcs TONbKO NaKeTbl C 4aHHbIMW NOTOKA
El.

Yes - BK/Il0YEHO (MO YMOAYaHMIO);
No - OTKNOYEHO.
OTBeyaeT 3a NpoxoxaeHne NoToka E1 mexay pasnnyHbIMK NoACETAMU, MUHYA

wnto3. MpumeHseTca B TOM C/ly4ae, Koraa NoAceTu, No cyTu, 0bpasyroT eAnHy0
JIOKaNbHYO CeTb, 06MEHMBAACh NPU 3TOM OBbIYHBIMM AAHHBIMW YEpes W03,

Disabled - Bbiknto4yeHo (N0 ymon4aHuio);

Enabled - BkntoueHo.
OnuncaHuve nopra.

YcTaHOBKa pa3mepa BbIXO,EI,HOﬁ oyepeaun, B MUITNCERYHOAX.

OH ponKeH 6bITb bonbLie, Yem GNYKTyaUMa TPAH3UTHOTO BPEMEHM B CETM.
Hanpumep, ecnn Ansa cta NakeToB Bpems TpaH3uTa Konebaetcs ot 2.5 A0 6.5 mc, To
bydep gonxkeH bbiTb, X0TA 6bl 4 MC, UTOBbI HU OAMH NAKET He 6bin NoTepsaAH. Jlydlue,
ecnu bydep eule 6onblue, TOraa CMoXKeT paboTaTb MeXaHM3M Nepesanpoca
NOTEPAHHbIX MAKeToB. Bo Bcex caydyanx, Koraa AMCnepcua BpemMeHu 3a4epKKu
npesbIWaeT eANHULLbI MUAIMCEKYHA, BeAUUYNHA Bydepa — KOMMPOMMUCC MeXKay
3a4€ePKKOI 1 KOIMYECTBOM NOTEPSAHHbIX MAKETOB.
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LocalTS

RemoteTS

Loop

SpeedReg

Compression

KeyFramelnterval

DoubleSend

LostRequest

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

CnepyeT yuntbiBaTb, YTO MaKcMManbHoe Koaundyectso Ethernet ppelimos B jitter-
bydepe, orpaHNYEHOo YMcaom 512, T.e. AONXKHO BbINOAHATLCA YCAOBME
JBSize/FrameSize < 256 (HaumHasa ¢ 9.4S5R28)

Mo ymonyaHutio 4 mc.

Cnu1CcoK TalimM-Cc/1I0TOB, BXOAHOMO NOTOKA E1 N0KanbHOrO W33, AaHHbIE KOTOPbIX
byayT nepeaaBaTbCa Ha yAaNEHHbIN W3 Yepes IP/Ethernet cetb. Cnncok Tanm-
CNOTOB 3aaaeTca nepeuncaeHmem (20,11,18,19), amanasoHom (18-20) nam ux

KoMmbuHaumamm (11, 18-20). MopaaoK nepevncaeHmsa TanmM-coToB B CIUCKE He
MMeeT 3HaYeHus.

3HayeHue no ymonyanuto: 0-31.
CnMCOoK TaliM-CNOTOB, BbIXOAHOTO NoTOKa E1 yaanéHHoOro wat3a, B KOTopbIX byayT

pa3melLaTbca AaHHble npuHATbie u3 IP/Ethernet cetn yaanérHbim wno3om. CNncok
Talim cN0TOB 3a4a€ETcs aHanornyHo LocalTs.

3HayeHue no ymonyanuto: 0-31.

YcTaHOBKa /I0KanbHOro waeida Ha nopty E1.

Yes - wneid ycraHoBAEH - AaHHble NnocTynatowme us anHumn E1 nepeaatorcs
06paTHO B NIMHWUIO;

No - wnend cHAT - nopT E1 paboTaeT B pexkume nepegaym AaHHbIX (M0 yMOAYaHUIO);

YcTaHaB/IMBaeT peXMmM BOCCTaHOB/IEHMA YacTOTbl. MOXeT NPUHUMaTb 3HaYeHUA:
PID, FT.

BktouyeHne/oTkAoueHWe cxaTua E1 noToKa. CxkaTue ocyliecteaseTca 6e3 notepb.
Ecnv cxkaTue BKAKOYEHO, TO HEMCMO/Ib3YEMbIE B KaHa/le TaliM-C/IOTbl He NepeaaoTcs;
Disabled - oTknto4eHO (N0 yMONYaHUio);

Enabled - BkntoyeHo.

B cnyyae BKAOYEHHOTO CXKaTUA MOXKHO PEry/IMpoBaTb MHTEPBAA MEXAY

nepegadyamu NakeTos co Bcemu Taim-cnotamu (KeyFramelnterval). MoxeT
NPUHMMaTb 3HaYeHus oT 0 go 65535 ¢ppeimos.

Mo ymonyaHuo nmeeT 3HauyeHne 16 ¢ppelimoB, T.e. MaKeT Co BCEMM TaliM-C/IOTaMMU
byaeT oTNpaBaATLCA Yepes Kaxagble 16 ¢pelimos.

3azeprKKa nepes oTnpaBKon Ayb6aMpoBaHHbIX GPeNMOB;

[unana3oH 3HayeHn ot -1 oo 63 dppenmos;

-1 (no ymon4aHuio) gyb6MpoBaHMe OTK/HOYEHO;

0 - nybnmpoBaHHbIN ¢pelim ByaeT oTnpaBieH cleayowmnm;

1 - ny6AnpoBaHHbIN ppenm byaeT oTnpasaeH yepes 1 ppeim;

2 - nybanpoBaHHbI ¢ppeim byaeT oTnpasaeH Yepes 2 ppelima;

Bk/touyeHne/oTKAOUYEeHWE Nepe3anpoca NoTepaHHbIX Gperimos.
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Enabled - BkntoyeHo (Mo ymonyaHuto).
Disabled - oTkntoyeHo.
Bk/toueHWe/OTK/IOUYEHNE peXkMMa MOCTOAHHOW CKOPOCTH.
Yes - BkntoyeHo. Ecam ycTaHoBneHo Yes, ToO HE06X0AMMO BbICTaBUTb CKOPOCTb B
ConstSpeed
napametpe ConstSpeedValue. (ncnonb3oBaTb He peKOMeEHAYeTcA)
No - oTKN0YEHO.
BbicTaBnseT 3HaYeHMe NOCTOAHHOM CKOPOCTU. McnonblyeTca, ecn 3Ha4YeHne
ConstSpeedValue
napameTpa ConstSpeed npuHMmaeT 3HayeHue Yes.
BK/AloYeHNe/OTK/IIOUYEHNE pPeXKMMa OTCAEXMBAHMA MPOCKanb3blBaHMA (T.e. Mb6o
nepenosiHeHus, AnMbo  ONyCTOWEHUA  AXUTTep-Oydepa) npu  BHelHeW
slip CUHXPOHM3aLMW.
Disabled - BbiIknto4eHO (Mo yMon4aHuio);
Enabled - BkntoueHo.
JleBas rpaHuMLUA B NPOLEHTax OT AXUTTEp-bydepa.
SlipLeft MoeT NpMHUMATL 3HaYeHUA B gmanasoHe 10-90%.
Mo ymonyanHuto 75%.
MpaBas rpaHMLa B NPOLLEHTAX OT AKUTTep-bydepa.
SlipRight MoeT NnpuHUMaTb 3HayeHus B aManasoHe 110-200%.
Mo ymonyaHuio 125%.
IP - agpec WAN nopta NAT poytepa.
WANIP
Mo ymonyaHuto 0.0.0.0 - He yCTaHOB/EH.
SIP nopT ycTpoMcTBa Ha yAaNEHHOM KOHLLE.
SIPPort Mo ymon4yaHuto 5060.
Ucnonb3yetca npotokon UDP;
UDP nopT Ha yaaneHHOM yCTponcTee A4 nepeaayun no npotokony UDP/TDMOP.
TDMPort
Mo ymonyaHuio 41000.
PeXXum MHTEepPnoanpoBaHUsA (B Cayvae OTCYTCTBUA MAKETOB C AaHHbIMKM NoToKa E1, B
TeyeHun BpemeHn MaxTimeout).
PrevData — nepepaya npeaplayLmx NPUHATLIX NAaKeTOB (MO YMOJIYaHUIO);
AlS — nepegaya curHana AlS.
InterpMode

MpumeyaHue: B KOHCObLHOM MEHIO, 3Ma HACMpPOUKa He 8X00Um HA 3KPAH,
o3momy ee sy4we ycmaHasenueame KomaHool Set, Hanpumep:

Set TDMoP/0/config/InterpMode AlS

unu yepes Web-uHmepdgelic Myasmunaekcopa-Kommymamopa

3.2.2.2 NyukT /[TDMoP/nopt/state
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[aHHbIM NYHKT MeHI0 0TObparKaeT TekyLee coctosiHue BbibpaHHoro TDMoP nHtepdeiica.

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

| StrStatus Power Down

| SIPStatus WaitingInvite

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

| Timeout 0

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

| RedirectedIP 0.0.0.0

| RedirectedChannel O

| CurrentJB 0

| Speed 0

| UsedTimeslots 0

| FPS 1000

| EthFrameSize 316

| Bandwidth 2528

| MinJB 0

| MaxJB 0

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

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

StrStatus OTtobparkaert cTatyc nepegaym TDMoP.

OTobparkaer cTaTyc coeaAnHeHns no npoTtokony SIP.
Down - coegnHeHne He yCTaHOB/IEHO;
Waitinglnvite - oxkxnpaHue npurnaweHns yctTaHoBku SIP-coeguHeHUs;

WaitingResponce - oxkvgaHve OTBETa Ha NpUraalleHne ycTaHoBKM SIP-
CcoeaMHEeHUs;

SIPStatus WaitingAck- oxkugaHve noaTBepP:KAEHUSA, YTO OTBET NONYYEH;
ResolvingHost - onpeaenenne MAC'a yaaneHHOM CTOPOHbI;

Too much frames in JB — npeBbIEeH MaKCMMa/IbHO BOSMOMHbIM pasmep AXKUTTep-
bydepa (MakcumanbHoe Konundectso Ethernet ¢ppeinmos B jitter-6ydepe,
OrpaHnYeHo yncaom 512, T.e. 4O/IKHO BbINONHATLCA ycnosue JBSize/FrameSize <
256);

Connected - coeivHeHWNE YCTaHOB/IEHO.

Uptime BpemsA nepeaayun NoToKa;
LinkStatus OTobparkaeT COCTOAHNE NIMHKa NOPTa;
Timeout CKONIbKO BpeMeHU He 6bin0 GpeirimoB, Mc

RedirectedMAC MAC-agpec Kyaa 66111 nepeHanpasieHbl Gpelimbl
RedirectedIP IP-appec Kyaa 6blnn nepeHanpasaeHbl pperimbl
RedirectedChannel Homep KaHana Kyaa 6bi1v nepeHanpasaeHbl Gppenmbl

Current/B TekylLee 3HaUYeHUe AXKUTTEP-Dydepa, MKC
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Speed TeKyLLee OTKIOHEHWE OT ONOPHOWM YacToTbl (2048[u), ppb
UsedTimeslots KonnyectBo TaMM-CNOTOB, KOTOPbIE B TEKYLLMA MOMEHT U3MEHAIOTCA
FPS Konunuectso ppenmMoB B CEKYHAY

EthFrameSize O6wmin pasmep dppenma

Bandwidth TeKylan WWpKHHa NoAOChI NPOMYCKaHUA, KbuTt/c

MinJB MWHUMaNbHBIN (MFTHOBEHHbIN) pasmep AXnTTep-bydepa, MKC
MaxJB MaKcMMmanbHbI (MTHOBEHHbIN) pa3mep AxUTTep-bydepa, MKC

3.2.2.3 MNyHKT /TDMoP/nopt/statistics
JaHHbIM NYHKT MeHI0 0TobparKaeT CYETYMKM OLNBOK BbibpaHHOro TDMoP uHTepdelica.

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

| Start 23.07.16 15:20:56 | MaxJB 4

| Finish 02.08.16 11:18:08 | RecommenedJB 4

| Valid 0

| Resend

| Ovf

| Undf

| Ignored
| Interp

| Resync

| SlipAdd
| SlipRem
| Lost

| LostReqg
| Restored
| Fatal

| txDiscards
| AvgSpeed
\

F

cleoNoNoNoNoNoNolNololNololNelNo)

AvgJB 0
ilter: <Press any letter key to start filtering items>

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

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

KonnuyectBo ¢perimos, nepesaHHbIX MOBTOPHO NO 3anpocy yAaeHHOro
MYJIbTUMNEKCOPA-KOMMYTATOpPA.

Resend

Oovf KonunyectBo dppenmoB, 0oTOPOLLIEHHbIX M3-33 NepenoiIHeHMA BXogHOro bydepa.
Undf Konunuyectso cboeB, BbI3BaHHbIX HEXBATKOM AaHHbIX B bydepe nepesaum.
Ignored Konunyectso otbpolieHHbix TDMoP ¢peitmos.
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KonnmuectBo ¢ppelimoB, 3aMeHeHHbIX MPU Nepeaaye Ha Npeablaywmnini NakeT ns-3a

Interp
3a4epPXKKM UM NOTepU AaHHbIX B ceTu Ethernet.

Resync Konnuectso nHMUMaLmii npoLecca nepeaayn, BOSHUKAET NPU PECUHXPOHM3ALNN.

slipAdd KonnyectBo NpoCKanb3biBaHWUM, BOSHUKLLIMX U3-32 MasIOM 3aNOJIHEHHOCTU AKUTTEp-
6ydepa. Pernctpupyetca B cly4ae, KOraa MCNOAb3YETCA BHELHASA CUHXPOHM3aUuMA.

slipRem KonnuectBo NpocKanb3biBaHWUA, BOSHUKLLMX U3-3a NEPENONHEHUA AxRUTTep-bydepa.
Pernctpupyetca B cnyyae, Korga MCNOAb3YETCA BHELIHAA CUHXPOHU3aLLMA.

Lost Konunuyectso notepsaHHbIX ¢ppeinmos TDMoP.

LostReq Konnyectso nepesanpocos ¢perimos TDMoP.

Restored KonunyecTtBo BoccTaHOBAEHHbIX Ppperimos TDMoP ¢ nomolybio npoLeaypbl NOBTOPHOM
nepeaayu.

Fatal KonunyectBo annapaTHbIX OLWMOOK.

, KosimuyecTtBo nakeTos, KOTopble bbbl OTOpOLLEHbl U He 06paboTaHbl n3-3a

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

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

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

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

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

HenogkntoueHHble NOPTbl BbIAENSAOTCA KPacHbIM LBeTOM. [1A KOHdUrypauuMm M npocmoTpa
CTaTUCTUKM HEOBX0AMMO BblBPaTb HYXKHbIM NOPT.

3.2.3.1 MNyHkT /Eth/emac
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] —
MopT emac - 3To NOPT U3 CPU B CTOPOHY CBUTYA.

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

| config

| state

| statistics

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

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

3.2.3.2 NMyHKT /Eth/emac/config

B AaHHOM NyHKTE MOXHO 3a[aTb TEKCTOBOE ONUCaHMe A/1A noprta emac U NOoCMOTPEeTb mac-
aApec MyNbTUMIEKCOPa-KOMMYTaTOopa.

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

| Description

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

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

Auto Refresh: disabled

Description TeKCcTOBOE ONMUCaHMe ansa nNopTa;
PhysAddress dusnyecknin agpec mynbtTunIeKkcopa-kommytatopa (MAC-agpec);

3.2.3.3 MyHKT /Eth/emac/state

B faHHOM NyHKTe 0TOBPaXKaloTCA CTaTyc, CKOPOCTb Nepeaaym n pexxum aynjaekca nopta emac.

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

| Status Up

| Speed 100M

| Duplex Full

| LastChange 23.07.16 15:20:58

| MTU 1522

| RXUtil 1

| TXUtil 1

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

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

CraTyc uHTepdeica.
Status Up - BKAtOYEH.

Down - BbIK/NHOYEH.

CKopocTb nepeaaun nHtepdeinca.
10M - 10M6wuT/c.

100M - 100M6wuT/c.

1G - 1Iéut/c.

Speed
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Auto - aBTomaTmyecKkoe onpeaeneHue.

Perknum obmeHa BbIbpaHHOro MHTepdeinca.
Auto - aBTOMaTH4eCcKoe onpeaesieHune (Mo yMONYaHuIo).
Duplex Full - nonHOAYNNEKCHBIN PEXKMM: OAHOBPEMEHHAA Nepeaaya u npuem.
Half - nonyaynneKcHbli peXKnm: B 04MH MOMEHT BPEMEHM OCYLL,ECTBAAETCA IN60

nepeaava, 1Mbo npuem.

LastChange [aTa v Bpemsa nocnegHero UsMeHeHus.

MTU MaKcumanbHbIM pasmep ppenma
RXULil 3aHATan NPONYyCcKHan cnocobHOCTb MHTepdenca Ha Nnpueme, B NPOLEHTax.
TXUtil 3aHATaA NPoMNyCcKHan crnocobHocTb MHTepdelica Ha Nepeaaye, B MPOLLEHTAX.

3.2.3.4 NyHkKT /Eth/emac/statistics
B 4aHHOM NMyHKTE MEHI0 0TODpParKatoTCs CYETYMKM OLIMBOK Ans NopTa emac.
e B cueTumKax, HauMHalLlWMeca Ha rx, oTobpakatoTca 3Ha4YeHMUA NPUHUMAEMbIX NAKETOB;

e B cuetumkax, HaumHalowWwmecs Ha tx, oTobparkaloTca 3HaYeHMaA nepeaBaemMbliX NaKeToOB;

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

| rxUnicast 9620

| rxNUnicast 296

| rxBroadcast 295

| rxMulticast 1

| rxPause 0

| rxUndersize 0

| rxOversize 0

| rxErr 0

| rxFCSErr 0

| rxDiscard 0

| rxFiltered 0

| rxGoodOctets 820456

| txUnicast 8789

| txNUnicast 171702

| txBroadcast 1770

| txMulticast 169932

| txGoodOctets 29055565

| free 336

Filter: <Press any letter key to start filtering items>
L0G:02.08.16 11:26:05.305 : [SID=8] Init log
rxUnicast KonnuecTtBo NnpuHATLIX unicast NakeTos.

KonnuecTBo NpuHATLIX He unicast NakeTos, To ecTb KonuyecTso broadcast + multicast
NakeTos.

rxNUnicast

rxBroadcast  KonuyecTBo NpuHATbLIX broadcast nakeTtos.

rxMulticast Konunuectso npuHaTbix multicast nakeTtos.
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rxPause
rxUndersize
rxOversize
rxErr

rxFCSErr

rxDiscard

rxFiltered

rxGoodOctets

txUnicast

txNUnicast

txBroadcast
txMulticast

txGoodOctets

free

KonnyecTBo NpMHATLIX pause NaKeTos..

Konnuyectso nakeToB ¢ A/IMHOWN MeHblle 64 6ainT u BepHbim FCS.

KonnyectBo nakeToB ¢ A/IMHOW 6oblue makcumanbHon (1522 6aiita) n BepHbim FCS.
Konnyectso owmnbOK Ha npueme.

KonnyectBo NpuHATLIX NAKETOB C AONYCTUMOM AnHON (64-1522 6ainTa) n HeBepHbim FCS.

Konnuyectso nakeToB, KoTopble 6bin OTOpOLLEHBI U He 06paboTaHbl U3-3a NepenosiHeHNs
BXOAHOM oyepeau.

KoanyecTBo NpUHATLIX MaKeToB, KOTOPble bbln O0TOpOLLEHbl U3-3a HeBepHoro VLAN ID
unu orpaHnyeHna MAC-agpecos Ha nopry.

KosimuyecTtBo npuHaTbIX 6aliT 6e3 owmnbok.
KonnyectBo nepegaHHbIX unicast nakeTos.

KonunuyectBo nepegaHHbIxX He unicast nakeTos, To ecTb KoanyecTso broadcast + multicast
NaKeToB.

KonunyecteBo nepegaHHbix broadcast nakeTtos.
Konunyectso nepegaHHbix multicast nakeTos.
Konnyectso nepegaHHbix 6ainT 6e3 owmnboK.

Konnyectso cBoboaHbIX bydepoB y onepalMoHHON cMCTEMBI A1A NpMemMa U nepesadun
dpenmos

3.2.3.5 MNyHkT /Eth/SFP nopt

B AaHHOM MYHKTE MEHI0 MOXKHO MeperTU K KoHOUrypaumm nopra, NMPOCMOTPETb CTaTUCTUKM
COCTOAHWUIA, CYETUYMKOB OWNBOK, MHPopMaumio o sfp moayne.

/Eth/CSFP2 LPOS

[ >..

| config
| DDM
| IDProm
| LLDP

| PHY

| QoS

| RSTP

| state

\

\

statistics

VLAN

Filter:

LOG:02.08.16 11:26:05.305

Advanced ESC+h - Help

<Press any letter key to start filtering items>

[SID=8] Init log

3.2.3.6 MNyHkKT /Eth/SFP nopt/DDM

B A4aHHOM NyHKTe MeHI0 MOXHO npocmoTpeTb DDM (Digital Diagnostics Monitoring) - dyHKuMS

UMPPOBOro KOHTPOJIA MApPamMeTPoB MpousBoauTenbHocTn SFP moayns.

MNo3sonaeT oTcaexusatb B
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peasibHOM BpEeMeHM TaKuMe MapameTpbl KaK: HanpsarKeHue, Temnepatypy MOAyAA, TOK CMELWeHUa W
MOLLHOCTb J1a3epa, ypOBEHb MNPWUHMMAEMOro CUrHana, CUrHanbl TPeBOrWM U npeaynpexaeHua. Huxe
NMokasaH npumep oTobpaxeHus uHbopmaumu, Korga B SFP nopT nogkntoueH Sprinter TX (SFP), 6es
HacTpoeHHon nepegauyn TDMoP. TemnepaTypa paBHa 0, T.K. Sprinter TX (SFP), He noaaeprkuBaer
namepeHue temnepatypbl. CurHan LoRXPower MHpopmuMpyeT 0 HU3KOM cuUrHane nepepadve - TDMoP He
nepegaetca. CurHan LoTXPower nHopmuMpyeT 0 HU3KOM cuUrHase Ha Bxode uHTepdeiica E1 - Ha Bxop
HUYero He NOAAHO.

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

| Temperature 0

| VCC 0.0000

| TXBias 0.4

| TXPower 0.0000

| RXPower 0.0000

| RXLevel -87.3

| Alarms

| Warnings

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

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

Temperature Temnepatypa, C;

vcC HanparkeHwue, B;

TXBias TOK HaKayKku nasepa, A;

TXPower MowHocTb nasepa, mBT;

RXPower MouwHocTb Ha Nnpueme, MBT;

RXLevel YpoBeHb NPUHMMAEMOro CUrHana, Abm;

CurHanbl TpeBOru:
HiTemp - BbiCOKaA TemnepaTypa;
LoTemp - HU3Kaa TemnepaTypa;
HiVCC - BbICOKOE HanpAXeHWe;
LoVCC - H13Koe HanpAaXeHue;
Alarms HiBias - BbICOKWNI TOK CMELLEHUA;
LoBias - HU3KN TOK CMELLEeHUs;
HiTXPower - BbICOKaA MOLLHOCTb CUTHA/Ia Ha Nepeaade;
LoTXPower - HN3KaA MOLLHOCTb CUTHaNA Ha Nepeaaye;
HiRXPower - BbICOKaA MOLLHOCTb CUrHa/Ia Ha Npueme;

LoRXPower - H/3KaA MOLHOCTb CUTHaNA Ha Npueme;

CurHanbl npeaynpexaeHus:
Warnings
HiTemp - BbiCOKaa TemnepaTypa;
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LoTemp - HU3Kaa TemnepaTypa;

HiVCC - BbICOKOE HanpAXeHUe;

LoVCC - H13Koe HanpAaXeHue;

HiBias - BbICOKWNIA TOK CMELL,eHUs;

LoBias - HU3KNi TOK CMeLLeHus;

HiTXPower - BbICOKaA MOLLHOCTb CUTHA/1a Ha Nepeaade;
LoTXPower - H/13KaA MOLLHOCTb CUTHAaNa Ha Nepegade;
HiRXPower - BbICOKasA MOLLHOCTb CUrHa/a Ha Npueme;

LoRXPower - H/3KaA MOLLHOCTb CUITHaa Ha NpUeMe;

3.2.3.7 NyHkKT /Eth/SFP nopt/IDProm

B AaHHOM MyHKTe MeHI0 MOXHO npocmoTtpeTb IDProm SFP-moayna. MNo3sonsaeTt oTcnexumsaTb B
peanbHOM BPEMEHW TaKMe MnapaMeTpbl KaK: TN  YCTPOMCTBA, PA3beM MOALKAOYEHUS, CKOPOCTb
nepegayu, 4iMHa BOAIHbl. HuKe noKasaH npumep otobpaxkeHus uHPopmauuu, Korga B SFP nopt
noakntoyeH SFP-moaynb npounssoactesa APAC Opto.

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

| Type SEP

| Connector SC

| Encoding 4B5B

| Speed 200

| WaveLength 1310

| CPLinkLength

| FBLinkLength 20

| Vendor OEM

| PartNumber AP-B34011-3CDS20
| Revision 1.00

| SerialNumber SF34210700045

| Manufactured 13.03.2011

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

LOG:02.08.16 11:40:15.017 : [ethstat] Eth CSFP2: Down
Type Tun yCcTponcTBa;
Connector Twun BHewWHero pa3bema;

Kog, nocnenoBatenbHOro aAroputMma KoamposaHua; MoKeT NPUHUMATb 3HaYEeHUSA:
Unspecified, 8B10B, 4B5B, NRZ, Manchester, Reserver.

Encoding
Speed CKopocTb nepegaun, Mbps;

Wavelength LJNvHa BONHbI Ha nepegavy, Hm;

CPLinkLength  [danbHocCTb Nepegaun meaHoro SFP-moayna, m;

FBLinkLength [ anbHoCTb Nnepegayn onTuyeckoro SFP-moayna, Km;

Vendor Mpounssogutens SFP-moayns;
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PartNumber Homep nnatbl SFP-moayns;
Revision Homep pesnsum nnatbl SFP-moayns;
SerialNumber CepuiiHbii Homep SFP-moayns;
Manufactured [ata npoussoacTtsa SFP-moayns;

3.2.3.8 MyHkT /Eth/nopt/PHY

[aHHbIN NYHKT MeHI0 NO3BO/IAET KOHOUIYPUPOBaTb BbibpaHHbINM Ethernet nopt Ha pusmyeckom

ypoBHe.

/Eth/0/PHY LPOS

Advanced ESC+h - Help

|>..
| Loopback No
| Speed 1G
| Aneg Enabled
| PWDown No
| RestartAneg No
| Duplex Full
| AnegDone Yes
| Modes 10Half,10Full,100Half,100Full,1000Half,1000Full
| PartnerModes 10Half,10Full,100Half,100Full, Pause
Filter: <Press any letter key to start filtering items>
LOG:02.08.16 11:43:25.827 : [ethstat] Eth CSFP2: Down
Bk/loueHne/oTKIl0ueHWe 3aBOpOTa NPUEMa Ha nepeaady.
Loopback Yes - BKAtoueH;
No - oTKAIl0UYEH (N0 YMOIYaHUIO).
CkopocTb Nnepegavn nHTepdenca.
10M - 10M6wuT/c.
Speed 100M - 100M6wuT/c.
1G - 1Iéut/c.
Auto - aBTOMaTU4YeCKOE onpeaesieHme.
BktoyeHne/oTKA0UYEHNE aBTO-ONPEAENEHUSA CKOPOCTH.
Aneg Enabled - BKntoueH (No ymonyaHuio);
Disabled - oTkNto4EH.
CocTosHue uHTepdelica.
PWDown No - nHTepdeic BKAYEH (MO yMoNYaHMio);
Yes - nHTepdeiic BbIKNOYEH.
Mepesanyck aBTO-onpeaeieHna CKOPOCTH.
RestartAneg Yes - BKNOYEH;

No - oTK/04YeH (OTKAOYEH).
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Duplex

AnegDone

Modes

PartnerModes

Perknum obmeHa BbIBpaHHOro MHTepdeica.

Auto - aBToMaTn4yeckoe onpegeneHue (Mo ymonyaHuio).

Full - nonHoaynNeKCHbIN peXKMmM: 0gHOBPEMEHHas nepesaya U Npuem.

Half - nonyaynnekcHbl pexxnum: B 0ANH MOMEHT BPEMEHW OCYLLECTBAAETCA NM60
nepegava, 1Mbo npuem.

NHdopmMmumpyeT o Tom, Bb1/10 /1M aBTO-OMNpeaeeHME CKOPOCTU MHTepdEica UK OHa bbina
onpezaesieHa No YMOHaHMIO.

Yes — aBTO-OnpesesieHne CKOpOCTU YCMeLLHO;

No — ckopocTb bbina onpegeneHa no YMOAYaHMIO.
Bo3moXKHbIe peXxumbl TekyLero nHtepdelica.

Bo3MOKHbIe perKMMbl MHTEpdENCa Ha BCTPEYHOM YCTPOICTBE.

3.2.3.9 MyHkKT /Eth/nopTt/QoS

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

| InLimitMGMT Disabled

| InLimitMode All

| InRate 0

| InRateDouble

| OutRate 0

| VlanPriMap 01234567

| DefPri BKO

| Priority tag

| PriOverride

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

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

InLimitMGMT

InLimitMode

InRate

InRateDouble

BKAtoueHMe/OTK/IIoHEHWE OrpaHnYeHmns TpaduKa 418 BXOAALLErO MeHeAKMEHT TpaduKa
(mgmt - BPDU, IGMPSnooping...).

Disabled - BbIkNto4eHO (N0 yMONYaHMIO).

Enabled - BkntoueHo.

Bxoaawmi TpaduK, KOTOpbI HEOBXOAMMO OrpaHMYMBaTD.
All - Becb (No ymonyaHuio).

BMuU -broadcast + multicast + unknown unicast.

BMcast - broadcast + multicast.

Bcast - broadcast.
OrpaHu1yeHne NponycKkHoM cnocobHocTH Ha Bxoae, Kbut/c.

OrpaHuyeHne NPonycKHOM cnocobHOCTM ana Bcex 4x ouepesnen.

Mo yMoNYaHUIO: HUKAKOoe 3HayeHue He 3afaHo (No ¢aKkTy 31o - Q0) -orpaHMYeHme
OeNcTByeT ana Bcex 4x ouepenen.
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Q1=2xQ0 - nonoca NponycKkaHWs gnsa AaHHOM ovyepeam OrpaHNYMBaETCA ABOMHbLIM
3HayeHnem gna odepean QO.

Q2=2xQ1 - nonoca NponycKkaHus ansa AaHHOW oyepeam orpaHNUYMBaETCA ABOVHbIM
3HayeHnem gna odepean Q1.

Q3=2xQ2 - nonoca NponyckaHus ansa AaHHOM o4yepeam OrpaHNYMBaETCA ABOMHbLIM
3HayeHnem gna odepean Q2.

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

Ecnau InRateDouble He 3a4aBaTb HMKAKOro 3HaYeHus (No ymondaHuio odepeab QO0), To
Bce 4 oyepeam 6yayt orpaHuyeHsl IM6uT/c.

Ecnun 3agaTb InRateDouble paBHbim:

Q1=2xQ0, To o4yepeamn byayT c pa3HbIM NPUOPUTETOM MO MPOMYCKHON CNOCOBHOCTH.
Q1,Q2, Q3 6yayT obpabaTbiBaThCA B ABa pa3a bbicTpee, Yem QO, 06Lan NpPonyckHas
cnocobHOCTb BCex oyepeaen Tak u octaHerca 1 Méut/c.

Ecnun 3agath InRateDouble paBHbim:

Q1=2xQ0,

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

Ecnu 3agaTh InRateDouble paBHbim:

Q1=2xQ0,

Q2=2xQ1,

Q3=2xQ2, To oyepenb Q3 byaeT B 8 pa3s b6bicTpee obpabaTbiBaThea, yem QO0, Q2 B 4 pa3a
6bicTpee, uem QO, a Q1 B 2 pa3a bbicTpee, yem QO.

OutRate OrpaHuYeHne NponyckHo cnocobHocTu Ha Bbixoae, Kbut/c.

MNepeonpeaenaet NpMopuUTET ANA TETMPOBAHHbIX ppernmos VLAN ID.

Mo ymonyaHuio 01234567.
Mpumep:
YcTaHoBUM 3HaveHue: 00112233
M3meHuBLIMIACA
Mpuopurter
npuoputer B
BXOAALLMNX
COOTBETCTBUMU C
TermpoBaHHbIX e
OpEUNCE VlanPriMap
0 0
VianPriMap 1 0
2 1
3 1
4 2
5 2
6 3
7 3
Ewe npumep:

YcTaHOBMM 3HavyeHue: 76543210.
Mpuwweawnii dbpem c npruopuTeTom 3, Ha Bbixoge byaeT UMeTb NpuopuTeT 4.
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MpuoputeT npwu TermpoBaHuu dpenmoB meTtkoh VLAN (802.1q) B COOTBETCTBUM CO
cTaHaapTom 802.1p.

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

BKO - Background (camblit HU3KWIA NPUOPUTET).
BE1 - Best Effort.
EE2 - Excellent Effort.

DefPri
CA3 -Critical Applications.
VI4 - Video, <100ms lantecy and jitter.
VO5 - Voice, <10ms lantecy and jitter.
IC6 - Internetwork Control.
NC7 - Network Control (camblii BbICOKUIA NPUOPUTET).
Mo ymonyaHuto: BKO (cameliii HU3Kuii npuopumem).
Crnocob ycTaHOBAEHMA NPUOPUTETOB - MOXKET BbITb 0OAHMM U3: tag, ip, tagip, iptag, no;
onpezenseT NOpPAAOK onpeaeneHna npuoputeTa Ana BXogawmx ¢ppeinmos.
no - npuopuTeT onpeaensaetca, ucxoaa us DefPri.
tag — nna HeTermpoBaHHbIX GpeirMoB, NpUopPUTET onpegenaetca, ucxoas us DefPri; ans
TErMpPoBaHHbIX GPENMOB, NPUOPUTET ONPEAENAETCA, UCXOAA U3 NPaBUA onpeaeneHuns
npuopuTeTa ANs TETMPOBaHHbIX GpenmoB (Mo ymoadYaHuio).
ip - ecnn npuwen ¢peim c 3aronoskom IP, To NnpuopuTeT onpeaenaeTca, MCXoaa us
npuopuTeTa dpeiima, yctaHoBneHHoro B nose ToS; ecau npuwen dpeiim 6e3 IP
3aron0BKa, TO 3aZaeTcA NPUOPUTET NO yMmoadaHuto: DefPri.
tagip - ecnv Npuwen HeTerMpoBaHHbIM Gpelim, TO NPUOPUTET ONpesenaeTcsa, UCXoas us
npuopwuTteTa ¢ppelrima, ycTaHOBNEHHOTO, Hanpumep, ToS; ecan NpuLen TerMpoBaHHbIi
dpeiim, NpropuTeT onpeaenserTca, UCXoaa 13 NpaBua onpeaeneHma npuopuTeTa aan
TernpoBaHHbIX pperimoB.

Priority

iptag - ecnv npuwen HeTerMpoBaHHbI GpPenm, TO NPUOPUTET oNpeaenaeTcs, Ucxoaa 13
npuoputeTa ppeima, ycTaHOBIEHHOro, Hanpumep, ToS; ecnm npuwen TerMpoBaHHbIM
dpeiim, npropuTeT onpegenserca, us npuoputeta Gppelima, yCTaHOBAEHHOrO,
Hanpumep, B nose ToS ana penima c 3aronoskom IP unmn gna ppeima 6e3 saronoska IP
W3 NpaBua onpeaeneHna NpuopuTeTa ANA TerMpoBaHHbIX Gperimos.

Paccmompum nodpobHee tagip:

Ecnv yctaHoBneHo tagip vi npuwen IP dpelim, To ANnsA odepeam NpUopuUTET onpesensercs,
ncxoana us npuoputeTta ppeima, yctaHoBNEHHOro, Hanpumep, ToS;

Ecnu yctaHoBNeHO tagip v npuwen TerMpoBaHHbIM Gpeinm, To ANA ovepean NpuopuTeT
onpepenseTca, ucxoas U3 nonsa Priority, 3apaHHomy B 3aronoeke 802.1Q.

Ecnu yctaHoBneHo tagip v npuwen TernpoBaHHbIn IP dpeiitm, To ana ouepeamn npuoputet
onpepgenseTca, ucxoas U3 nonsa Priority, 3apaHHomy B 3aronoeke 802.1Q.
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CBoaHas TabaMua N0 UCTOYHMKAM NPUOPUTETA A8 Pa3HbIX BXOAALLMUX NAKETOB:

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

DefPri - 3HaueHue napameTpa DefPri B nyHKTe meHto "3.2.3.9 /Eth/nopt/QoS"

ToS - 3HayeHue nona ToS, onpeaenawrowero TmMn ob6cayKMBaHUA U3 3arosoBKa IP-nakera,
obpaboTtaHHoe npasuaamu IPPri 3 nyHkta meHto “3.2.10 /EthGlobal”

802.1Q - 3 buTa Ana 3agaHuA npuopuTeTta B 3arosioske 802.1Q

VLAN - npuoputeT onpeaensierca, obpawascb K VLAN ID Priority.

Ecnn PriOverride 3apaH, Kak VLAN n B nyHKTe “3.2.6.1 /VLAN/VLANID” napameTtpy
PriOverride 3apaHo 3Ha4yeHue Enabled, To npnoputeT onpegensaetca, ucxoas us Priority,
3agaHHOMy gaHHomy VLAN ID.

SAMac - npyoputeT onpeaensercs, obpautasach K Source MAC-address Priority.

Ecaun PriOverride 3apaH, Kak SAMac v B Tabaunue ATU ecTb cTaTUYecKan 3anuch C AaHHbIM
MAC-agpecom, TO MpUopUTET ONpeaenaeTca, ucxoaa us Priority, yctaHoBneHHOMY
naHHomy MAC-agpecy.

PriOverride

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

Ecnun PriOverride 3apaH, Kak DAMac v B Tabaunue ATU ecTb cTaTU4ecKan 3anmch C
AaHHbIM MAC-agpecom, TO NpUopUTET onpeaenseTca, ucxoas us Priority,
ycTaHoBAeHHoMY aaHHoMmy MAC-aapecy.

3.2.3.10 MyHKT /Eth/nopT/LLDP

[aHHbIA NYHKT NO3BOJIAET HACTPOUTb MNapamepbl npoTokona LLDP gna otaenbHoro nopra.
MoapobHoe onucaHne NapameTpos, MOXHO NOCMOTPETb B NyHKTe “3.2.4.3 /System/LLDP/Interfaces/nopt”.

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

| Admin txAndRx

| TLVs All

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

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

3.2.3.11 MyuHkT /Eth/nopTt/RSTP

[aHHbIM NYHKT MO3BONSET HACTPOWTbL Mapamepbl NpoTokona LLDP ans otaenbHoOro nopra.
MoapobHoe onucaHne NapameTpoBs, MOXHO NOCMOTPETb B NyHKTe “3.2.4.5 /System/RSTP/Interfaces/nopt”.

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

| Priority 128

| Edge Yes
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| AdminCost 0

| P2P Auto

| RootGuard No

| —--Status--

| PathCost 200000

| Role Designated

| State Forwarding

| Partner Rapid

| rxBPDU 0

| rxConfig 0

| rxTCN 0

| Uptime 0 days, 0 hours, 0 min, 8 sec
| PortID 8001

| BridgeID 8000-54a54b7¢c1917

| RootID 8000-54a54b7c1917

| DesignatedCost 0

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

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

3.2.3.12 MyHKT /Eth/nopT/config

[aHHbIM NYHKT MEHI0 N03BOASET KOHOUTYpMpPOoBaTb BbibpaHHbIM MHTepdeinc Ethernet.

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

| Description

| Speed Auto

| Duplex Auto

| Link Auto

| FlowControl Disable

| Reservation No

| Learning Enabled

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

Auto Refresh: disabled

Description CimBOJIbHOE OnuncaHue.

CKopocTb nepeaaun nHtTepdeica.
10M - 10M6uT/c.

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

Auto - aBTomaTM4ecKoe onpeaeneHune (no ymoadaHuio).

Perknum obmeHa BbIbpaHHOro MHTepdeica.
Auto - aBTomaTM4ecKoe onpeaeneHune (no ymoadaHuio).
Duplex Full - nonHoAynNAeKCHbIN peXKMM: 04HOBPEMEHHasA nepeaaya U Npuem.
Half - nonyaynnekcHbIM pexum: B OAMH MOMEHT BpPeMeHMU ocyliecTeaseTca aMbo

nepeaada, 1Mbo npuem.

CocTtoaHue nopra.
Link
Up — BK1OYUTb NOPT.
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Down — BbIKNIOYMTb NOPT.
Auto - aBToMaTUyeckoe onpegeneHne (No ymoayaHuio).
®YHKUMA KOHTPOAA NOTOKA. EC/iM yCTPOMCTBO He yCNeBaeT NPUHUMATL NepeaaHHble

emy ¢periMmbl BCTPEYHbIM YCTPOMCTBOM, TO OHO MNocbiiaeT Pause-¢pelrim, ytobbl
NPUOCTaHOBUTL Nepesaauy.

FlowControl Enabled - BkntoyeH;
Disabled - Bbiknto4YeH (Mo yMon4YaHuIo);

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

Twun pe3epsBrpoBaHUA.
Reservation No — HeT pe3epBUpoBaHUA (N0 YMONYAHUIO);
RSTP — pe3epBupoBaHne no npotokoay RSTP.
OnHamnyeckoe gobasneHne MAC-agpecos B Tabauuy ATU, ¢ KOTOpbIX Npuxoaat
MakKeTbl B AaHHbIN NOPT.
Learning Enabled - BknouyeHo (Mo ymonyaHuio);

Disabled - oTkntoueHo.

3.2.3.13 NyHkT /Eth/nopt/state

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

/Eth/0/state LPOS Advanced ESC+h - Help
[>..
Status Up
| Speed 100M
| Duplex Full
| FlowControl Disabled
| LastChange 23.07.16 15:20:58
| MTU 1522
| QLen 0
| RXUtil 0
| TXUtil 0

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

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

CraTyc uHTepdemnca.

Up - BKAKOYEH.

Status
Down - BbIKNIOYEH.
Auto - aBTOMaTMyecKoe onpegesieHne (Mo yMmoa4aHuio).
CKopocTb nepegayn nHtepdeinca.
10M - 10M6uT/c.
Speed

100M - 100M6uT/C.
1G - 1TéwuT/c.
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Auto - aBTomaTMyecKkoe onpeaeneHune (No ymonyaHuio).

Perknm obmeHa BbIbpaHHOro MHTepdeinca.
Auto - aBTOMaTM4ecKoe onpeaesieHmne (Mo yMoNYaHuMIo).
Duplex Full - nonHoAyNNEKCHBIN PesKMM: OAHOBPEMEHHAA Nepeaaya u npuem.
Half - nonyaynnekcHblil pexkmm: B OANMH MOMEHT BPEMEHM OCyLL,ecTBaseTca Anbo

nepeaava, MMbo npuem.

PYHKUMA KOHTPOSIA NOTOKa. Ecam ycTpoOMCTBO He ycneBaeT NPUHMMaAThb NepefaHHble emy
dpenmbl BCTPEUYHbIM YCTPOMCTBOM, TO OHO nocblnaeT Pause-¢ppeiim, 4Tobbl MPUOCTaHOBUTD
nepeaauvy.

FlowControl  ppqpjed - grnouen;
Disabled - BbikntoueH (No ymonyaHuio);

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

LastChange [laTa v Bpemsa nocnegHero USMeHeHus.

MTU MaKcumanbHbI pasmep ppenma

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

RXULil 3aHATan NPOMNycKHas cnocobHOCTb MHTepdeica Ha Npueme, B NPOLLEHTAX.
TXUtil 3aHATas NponycKkHas cnocobHocTb MHTepdelica Ha Nepeaaye, B NPOLEHTaXx.

3.2.3.14 MyukT /Eth/nopr/statistics

[aHHbIN NYHKT MEHI0 MO3BONSET MPOCMOTPETb CTATUCTUKY MPUHATbIX M MNepesaHHbIX Yepes
nHTepdelic nakeTos. Ons cbpoca CTaTUCTUKU UCNONb3YITe codeTaHue Knasuw “ESC+R”.

e B cuyeTumKax, Ha4MHatouWwmneca Ha rx, OTO6pa)KaIOTCFI 3Ha4YeHMA NPUHNUMaEMbIX MaKETOB,

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

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

| rxUnicast 16 | txFiltered 0

| rxBroadcast 0 | txGoodOctets 8846
| rxMulticast 0 | txCollisions 0
| rxPause 0 | txDeferred 0

| rxUndersize 0 | txSingle 0

| rxOversize 0 | txMultiple 0

| rxErr 0 | txExcessive 0
| rxFCSErr 0 | txLate 0

| rxDiscard 0 | h640ct 20
| rxFiltered 0 | he5 127 0
| rxGoodOctets 1024 | hl28 255 0
| rxBadOctets 0 | h256 511 0
| rxFragments 0 | h512 1023 13
| rxJabber 0 | h1024 max 0
| txUnicast 17

| txBroadcast 0

| txMulticast 0

| txPause 0

Filter: <Press any letter key to start filtering items>
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LOG:02.08.16

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

rxUnicast
rxBroadcast
rxMulticast
rxPause

rxUndersize

rxOversize

rxErr
rXFCSErr
rxDiscard
rxFiltered
rxGoodOctets
rxBadOctets

rxFragments

rxJabber

txUnicast
txBroadcast
txMulticast

txPause

txFCSErr

txFiltered
txGoodOctets

txCollisions

txDeferred

txSingle

KonnuecTtBo NpuHATLIX Unicast NakeTos.

Konnyectso npuHaTbix broadcast nakeTos.

KonunyectBo npuHaTbIXx multicast nakeTos.

KonnyectBo NpMHATLIX pause NaKeToB.

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

KonnyecTBo NakeTos ¢ g/iMHON 6onblue MakcumanbHoi (MTU 6aiiT) n BepHbim FCS.
3HauyeHne MTU 3agaetca B meHto “3.2.10 /EthGlobal/MTU”
Konunyectso ownboK Ha npueme.

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

Ko/simuecTtBo nakeToB, KOTopble bbl/in OTOPOLLEHbI U He 06paboTaHbl U3-3a NepenoaHeHNS
BXOZHOW oyepeau.

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

KonnuyectBo npuHATLIX 6anT 6€3 oLWn6OoK.
KosmuecTBo NpUHATLIX 6T C OLWMBKamu.

KonnuyectBo NpMHATLIX NAKETOB C A/IMHON MeHblue 64 6alT 1 HeBepHbIM FCS.

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

KonnyectsBo nepegaHHbIX unicast nakeTos.
Konunuectso nepeaaHHbix broadcast naketos.
KonnyectBo nepesaHHbix multicast nakeTos.

KonnyectBo nepegaHHbIX pause NakeTos.

KonnyecTBo nepesaHHbIX NaKeToB C AONYCTUMOM ANnHOM (64 - MTU 6aliT) n HeBepPHbIM
FCS.
3HaueHne MTU 3agaerca B meHto “3.2.10 /EthGlobal/MTU”

KonnyecTBo NakeToBs, OTOPOLUEHHbIX Ha Nepeaaye U3-3a BbIXOAHbIX MPaBuU
Konunyectso 6aiT 6e3 ownMboK.
KonnyecTBo Konnusuii Ha nepegave.

KonmuecTBo nepesaHHbIX MAKETOB, KOTOpble OblIM 334epKaHbl M3-3a 3aHATOCTU
nepeaaroLeli cpesbl BO BpemMs NepBoi MNOMNbITKY.

Konnyectso yCnewHo nepeaaHHbIX NaKeToB, BO BpemMA nepenayvym KOTopbixX BO3SHUKA
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TOJIbKO OAHA KONU3UA.

txMultiple gglf:slic;zzz;nsou;:i:jiegaHHblx NakeToB, BO BPeMA nepeAayn KOTOpbIX BO3SHUK/O
txExcessive KonunuectBo He nepeAaHHbIX NAKETOB M3-3a TOTO, YTO BO3HMKO 16 KONAU3MIA NoapAa.
txLate KonunuyectBo pas, Korga Konanmsua 6bina obHapyKeHa nocne nepegaum 512 n 6onee 6ur.
h640ct Konnyectso nepegaHHbIX U NPUHATLIX GPeENMOB € ANMHOM B 64 BaitTa.
h65_127 KosmuectBo nepegaHHbIX U NPUHATLIX GPenmMmoB ¢ 4/1IMHOM oT 65 ao 127 6aurT.
h128 255 KosmuecTtBo nepenaHHbIX U NPUHATLIX GpernmoBs ¢ AnHoM oT 128 ao 255 6aur.
h256_511 KosmuectBo nepenaHHbIX U NPUHATLIX ppenmos ¢ a4mHoM oT 256 ao 511 6anrT.
h512 1023 KonunyectBo nepegaHHbIX U NPUHATbIX GperimoB ¢ ganHom ot 512 go 1023 6aur.
h1024_max Konunyectso nepegaHHbIX U NPUHATLIX GpelimoBs ¢ ganHoi ot 1024 6aiT.

3.2.3.15 MyukT /Eth/nopt/VLAN

/Eth/0/VLAN L
|>..

POS Advanced ESC+h - Help

| DefVLAN 1

| DefVLANPri BKO

| Tagged

| Untagged

| Member

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

| RemoveVLANs

Filter: <Pres

LOG:02.08.16

s any letter key to start filtering items>

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

DefVLAN

DefVLANPri

VLAN Ha3Ha4vaembli pperimam no ymoa4aHuo

MpuopunTeT HazHaYaeMbl Gperimam No YMoJI4aHMIO B COOTBETCTBUM CO
cTaHgapTom 802.1p. Moa npropuTeT BbiaenseTca 3-x butosoe none PCP (Priority
code point) B 3aronoske IEEE 802.1q. CoBnaaaeT c Eth/nopt/QoS/DefPri

BKO - Background (camblit HU3KWIA NPUOPUTET).
BE1 - Best Effort.

EE2 - Excellent Effort.

CA3 -Critical Applications.

VI4 - Video, <100ms lantecy and jitter.

VO5 - Voice, <10ms lantecy and jitter.

IC6 - Internetwork Control.
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NC7 - Network Control (camblit BbICOKWIA NPUOPUTET).

Mo ymonyaHuio: BKO (cameblii HusKuii npuopumem).

CnuncoK BNaHoOB, KOTOpble 6y,£I,YT BbIXOAUTb U3 NMOPTA TEMMPOBAHHbIMMU.

Tagged Ecnv nopt B pexkume trunk, To BXxoaawme pperimbl LOMKHbI UMETb METKY U3 3TOMO
cnucKa
Untagged Cnu1coK BNaHOB, KOTOpPbIe ByayT BbIXOAUTL U3 NopTa 6e3 Tera

CnunCcoK BNaHOB, KOTOpble ByaAyT BbIXOAUTb U3 NopTa 6e3 USMeHeHUA MeTKU (B TOM

Member .
COCTOAHMM, B KOTOPOM OHU BOLLAU B APYroi NopT)

Cnncok aBToMmaTnyecku gobasneHHbIx VLAN'OB onepaLMoHHOM CMCTEMOWN, OHU
byayT paboTaTb B pexMme CooTBETCTBYlOWEM napameTpy "Role":

multi — Member;

QinQCustomer — Member;
Auto QinQProvider — Member;

trunk — Tagged;

access - Untagged

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

Pexxum pabotbl nopra.

multi - wuHTepdelc nponyckaeT Bce Kagpbl; Pexum No ymonyaHwuio,
NCMNO/Ib3YEMbIN, €CNIN ABHO HE YKa3aH ApPYrov pexkum. MNoanMTrka ncnosib3oBaHUA
WHTepdencoB  onpeaensetcd  BHEWHMM  0bOpyAOBaHMEM,  Hamnpumep,
MapuwpyTnsatopammM  3-T0 YPOBHA,  CBA3bIBAIOWMMU  MYNbTUMIEKCOPbI-
KOMMYTaTOpbI;

access - nHTepdeinc NPMHMMaeT TOIbKO He TerMpoBaHHble Kagpbl U TErMPYET KX
meTkom DefVLAN/DefVLANPri.
ITOT PeXXMM NCNO/Ib3YeTcA ANA Nepeaayn nosib30BaTeNbCKUX AaHHbIX.

Role
trunk - vHTepdeiic NponycKaeT TONbKO TerMpoBaHHble Kaapbl M3 cnucKa Tagged.
ITOT peXXnum UCMNOb3YeTca AN CBA3U C APYTMM MYAbTUMIEKCOPOM-KOMMYTATOPOM
HenocpeacTBEHHO;
QinQCustomer - KNMEHTCKUI NOpT, pperimbl Ha BXOAe BCErga TermpytoTcs BTOPbIM
Terom (ecnu 6e3 Tera, To nepsbiM); 802.1Q OTK/OYEH.
QinQProvider - nopT, Ha BXo4e KOTOPOro MPUHUMAIOTCA TO/IbKO GpenmMbl C
ProviderTag, KOTopble KOMMYTUPYIOTCA B COOTBETCTBUM € Tabamuein vlan'os.
Mo ymonyaHuio — multi.
3aronoBok 802.1Q ana ¢penmos B pexkume QinQ.
QinQTag
Mo ymonyaHuto 8100.
Pexkum npuHyantensHom 3ameHbl meTkn VLAN(802.1q) Ha BxoaALLMX emax, Ha
ForceVLANId puHYZ, ( a) AALWMX &P )

DefVLAN.
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No - BbIKNtOYEH (MO YMONYaHUIO).
Yes - BKAtoyeH.

Cnncok VLAN'oB KOTOpble Hag0 MCKAHUMTL M3 cnivckos Tagged/Untagged/Member

RemoveVLANs
(kpome Auto).

3.2.3.16 MyuHkT /Eth/nopT/PIRL
DTOT NYHKT NPUCYTCTBYET He Ha BCEX anMNapaTHbIX BEPCUAX MYAbTUNNEKCOPOB-KOMMYTATOPOB.
PIRL - Port Ingress Rate Limiting - orpaH1MyeHne NponyckHoM cnocobHOCTN NopTa ANA BXOASLLEro

TpaduKa. JaHHbIA NYHKT MEHIO CAYXKUT 418 NPOCMOTPA TEKYLLMX NPABUA OrpaHNYeHns Bxogawero Tpadumka
ana BblbpaHHoro Ethernet uHtepdelica 1 Boibopa Npasuaa aaa ero KOHPUryprMpoBaHumA.

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

| 0 No 0 Low0O,Midl,Norm2,High3

| 1 No 0 Low0O,Midl, Norm2,High3

| 2 No 0 Low0O,Midl, Norm2,High3

| 3 No 0 Low0O,Midl,Norm2,High3

| 4 No 0 Low0O,Midl,Norm2,High3

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

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

3.2.3.17 NyukT /Eth/nopt/PIRL/HOMep npasuna

JaHHbIA MYHKT MEHIO CAYXUT A8 KOHOUIYPUPOBAHWA MpaBuia OrpPaHUYEHUs BXOAALLErO

TpaduKa.

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

| Rule 0

| Enabled No

| Rate 0

| Type

| Class Low0O,Midl,Norm2,High3

| Counting L2

| FactRate 0

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

Auto Refresh: disabled

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

BkAtoyeHMe/oTKNOYEHWE TEKYLLEro Npasua.
Enabled No - BbIK/IOYEHO (N0 YMONYaHMIO);

Yes - BKNtoYeHo.
Rate OrpaHUYeHne CKOPOCTU A0 YKa3aHHOTO 3HaYeHus, B Kbut/c.

Tun TpaduKa, nonagatoLLero Nog orpaHUYeHue.
Type UnkUcast - Hen3BecTHbIN unicast Tpadpuk

UnkMcast - Hen3BecTHbIN multicast Tpadumk
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Bcast - broadcast Tpadpuk

Mcast - multicast Tpaduk

Ucast - unicast Tpadumk

Mgmt - Managment (RSTP,LLDP, etc)
ARP - arp-TpaduK

TCPD - TCP Data

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

NonTCPUdp - He TCP- n He UDP-Tpaduk

MpuoputeT TpadmKa, KOTOPbIN HEOOXOANMO OrPaHMUYNBATD.
LowO - npnopwutet 0;
Mid1 - npnopurer 1;
Class Norm2 - npuopuTert 2;
High3 - npuopwurer 3;
OrWithType - yuutnBaTh eLLe 1 TMn TpaduKa.

Mo ymonyaHuio: Low0,Mid1,Norm2,High3.

Cnoco6 pacyeTa orpaHM4YeHMA CKOPOCTHU.
frames - nepecuet B ppeinmsl,

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

Counting (126ait1)]

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

L3 - Bcero 6aiT Ha ypoBHe 3 moaenu OSI (Frame DA..CRC32)-18-4(ecnv TerMpoBaHHbIN).
FactRate OrpaHuYeHHas ckopocTb nocse nepecyeta (Counting).

O6uian cyTb TakoBa:

Ectb N npaBuA, Kaxkgoe U3 KOTOPbIX - OFPaHUYEHNE CKOPOCTU.

Bce ¢pelimbl, KOTOpble YyAO0BNETBOPAOT 3TOMYy nNpaBwuay (Mo TUNy WAW MPUOPUTETY), NonajaitoT B
orpaHuuunTenb, u Mbo nponyckatoTcs, b0 0TOPACIBAOTCA (€C/IM OrPaHUYEHME UCHEPNAHO).

Mpumep:

MycTb y Hac ecTb 2 NpaBuaa Ha NOPTY:
1. TCPData uau 3i1 npuoputet. 10MBit/s
2. UDP nau 214 npuoputet. 40MBit/s

Becb Tpaduk, KOTOPLIM NonagaeT noa npasuao npuoputeT 3 nan TCP aaHHble ByaeT orpaHuyeH 10M6uT/c.
Becb Tpaduk, KOTOPLI Nonagaet noa npasuio npuoputeT 2 uan UDP gaHHble 6yaet orpaHnyeH 40M6éut/c.
3.2.4 NyHKT /System

[aHHbIN MYHKT MEHI0 NO3BOJIAET BbIOpPaTh ANA MPOCMOTPA U KOHOUIYPUPOBAHUA CUCTEMHbIE
napameTpbl U NPOTOKO/bI.

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

| HTTP

| LLDP

| RSTP

| SNMP

| syslog

| telnet

| time

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

Auto Refresh: disabled

3.2.4.1 NyHKT /System/LLDP/Entries

B paHHOM nyHKTe MeHlo oTobparkaeTca Tabnauua C MapameTpamu COCeAHUX YCTPOWCTB,
nonyyeHHbiMM Yepes LLDP. U3 Tabaunubl MOXKHO yBUAETL Kakoe ycTpolicTeo (ero IP u MAC agpeca) U Kakum
MMEHHO NMOPTOM MOAKIOYEHO K TEKYLLEMY YCTPOMCTBY.

/System/LLDP/Entries LPOS ESC+h - Help

| .. Port Chassis RPort ManAddr

|>1 0 54-a5-4b-7c-44-32 SFPO 192.168.0.201
| 2 CSFP3 54-a5-4b-8d-45-37 CSFPO 192.168.0.221
| 3 0 54-a5-4b-80-21-33 0 192.168.0.202

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

Auto Refresh: disabled

3.2.4.2 NyHKT /System/LLDP/Entries/nopt
[aHHbIM NYHKT NO3BOASET NPOCMOTPETb NapameTpbl LLDP 3anucu.

/System/LLDP/Entries/1 LPOS

] oo
| >Port 0

Advanced ESC+h - Help

| Active true

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

| RemotePortID SFPO

| SysName Sprinter TX(LPOS)

| SysDesc LPOS 1.0.9.4SR33 (08.06.2016) [1661 ,11177D]1[631.100]: Eth.2
El1.1

| ManAddr 192.168.0.201

| RecvTime 03.08.16 15:22:18

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

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

Port TeKywmi nopT.
Active AKTUBHOCTb.
ChassisID MAC-agpec NoAK/OYEHHOTO K AaHHOMY MOPTY YCTPOMCTBA.

RemotePortiD MopT ycTponcTBa, KOTOPbIM OHO NOAKAOYEHO K AaHHOMY MOPTY.

SysName CUCTEMHOE MMA BCTPEYHOTO YCTPOICTBa.
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SysDesc OnuncaHne BCTPEYHOTO YCTPOMCTBA.
ManAddr IP agpec BCTpeyHoro ycTpoicTaa.
RecvTime Bpemsa npmnema LLDP coobuieHui.

3.2.4.3 MyHkT /System/LLDP/Interfaces/nopt

[aHHbIV NYHKT No3BonseT HacTpouTb LLDP napameTpbl A4nA oTAe1bHOro nopra.

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

| Admin txAndRx

| TLVs All

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

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

Pexnm paboTbl npoToKona.
tx - nepegasatb LLDP nHpopmauymto.

Admin rx - npuHUMaTb LLDP nHpopmauymtio.
txAndRx - nepefasaTb U NpMHUMaTh LLDP nHpopmauumio (no ymonyarumio).
Disabled - BbikntoyeH.
TLV (oT type-length-value) — 6uHapHaa KOHCTPYKLMA U3 TpeX nonen (Tun, oanHa,
3HayeHwue), rae nepsble ABa UMELOT GUKCUPOBAHHBIN pa3mep M 3a4at0T pasmep

NS TPETLErO, YTO MO3BOJIAET JIETKO KOAMPOBaTb/AEKOAMPOBATD /1H06YI0
nocnef0BaTe/IbHOCTb AAHHbIX MOJie-3HaYeHMe.

All - Bcs LLDP nHdpopmauma (No ymonyaHuio).

TLVs
portDesrc - onvucaHue nopTa.
sysName - nmA yCcTponcTBa.
sysDesc - onncaHue ycTpoicTBa.
sysCap - BO3MO>KHOCTM YCTPOMCTBA.
3.2.4.4 NyHkT /System/LLDP/config
JaHHbI NYHKT NO3BO/IAET HAaCTPaMBaTb NapamMeTpbl NpoTokona LLDP.
/System/LLDP/config LPOS Advanced ESC+h - Help
>, .
} Enabled Yes
| TXInterval 30

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

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

BkntoyeHne npotokona LLDP npousBoauTcA ANs BCEro yCTPOWCTBA, a He ANS KaxAoro nopTta
OTAE/IbHO, MO YMOJ/IYAHWIO OH BKJTHOYEH.

Enabled Bk/toueHne/oTkN0ueHNe npoToKkona LLDP.
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Yes - BKNoYeH (Mo ymonyaHuio);

NO - OTK/IHOYEH.

YactoTa otnpaBku LLDP-coobueHunii coceaam.
TXinterval MoKeT NnpuHMMaTb 3HaYeHna ot 5 go 500 cek.

Mo ymonyaHwuto: 30 cek.

MHoXuUTenb, Ha KOTopbI yMHOXKaeTca TXInterval pns nonyyeHusa TTL.

TTL - Bpema B Te4EHUE KOTOPOro coces byaeT XpaHUTb MHbOpMaLMio 06
yCTponcTBe.

TXHoldMultiplier
[dnana3oH 3HayeHui ot 2 go 10.
Mo ymonyaHuio 3HavyeHue 4, COOTBETCTBEHHO, COCeAHME YCTPOoiAcTBa byayT
XpaHUTb MHGopmauuto B TedeHme 120 cek.
3.2.4.5 NyHKT /System/RSTP/Interfaces/nopt

B OaHHOM BKNagKe MEHIO MOMKHO HacTpamBaTb napameTtpbl RSTP ans sbibpaHHoro Ethernet

nopTa.

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

| Edge Yes

| AdminCost 0

| P2P Auto

| RootGuard No

| --Status--

| PathCost 200000

| Role Designated

| State Forwarding

| Partner Rapid

| rxBPDU 0

| rxConfig 0

| rxTCN 0

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

| PortlID 8001

| BridgelID 8000-54a54b7¢c1917

| RootID 8000-54a54b7c1917

| DesignatedCost 0

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

Auto Refresh: disabled

3TOT NnapameTp NO3BO/IAET 3a4aTb MPUOPUTET NopTa. M3meHAA 3HayeHwne, Bbl
M3MeHseTe WaHC 3Toro nopta ctatb Root Port - KopHeBbIMm NopTom. MeHbLUee

Priority 3HayYeHMe yBeNNUMBAET LUaHC.
Mo ymonyaHutio - 128. [inanasoH 3HaveHui: ot 0 go 240.
Bk/toueHne/BblkAOYEHME peXkMMa edge port — KpaliHUiM MOPT; €CNK BKIKOYEH, TO
NepeBoOAUTCA B PEXUM Nepesadn npu noaxkAtoYeHUn BHeLHen ceTu, bes

Edge

3aEPKKU.

Yes - BK/ItOYEH (MO YMOAYAHMIO).
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AdminCost

P2P

RootGuard

PathCost

Role

State

No - BbIKNIOYEH.

3afaeT CTOMMOCTb COeANHEHUSA, YEM MEHbLLE CTOMMOCTb COEAUHEHWUA — TEM BbILLE
NPUOPUTET NOPTA, 3HAYEHME MO YMOTYAHUIO 3aBUCUT OT CKOPOCTU COEAMHEHUA:
10M6uT/c: Cost=2 000 000

100M6uT/c: Cost=200 000

1réut/c: Cost=20 000

MoaToMy AaHHbIN MapameTp No ymonadaHuto - 0.

BkatoueHne/BbIk0YEHNE COeAMHEHNA TUMNA TOYKa-TOUKA.
Yes - BblK/ItOYEH.
NoO - BbIK/IHOYEH.

Auto - aBTOMaTMyeckoe onpeaeneHue (no ymonyaHmio).

BkntoueHne/sbikatoveHme GpyHKkummn Root Guard.

DYHKUMA 3aWMTbI KOPHA 0becrnevynBaeT BOSMOMKHOCTb 3a4aTb Pacrno/IoXKeHue

KOPHEBOro MocTa B ceTh. 3To obecrneynBaeT yBepPeHHOCTb B TOM, YTO MOPT, Ha
KOTOPOM aKTUBM3NPOBaHa GYHKLMA 3aLLMTbl KOPHA, ABAAETCA Ha3HAYEHHbIM.

DYHKUMIO 3aLLMTbI KOPHA HEOHXOAMMO BKAHOUUTL HAa BCEX MOPTax, KOTOPblE He
AOJIXKHbI 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 COeANHEHNA MOXKHO, MEHAA NapameTp AdminCost.

Ponb nopra.

NonSTP - pe3epBMpOBaHME BbIKAKOYEHO Ha NOPTY;
Root - KopHeBOW, y4acCTBYEeT B NepPeCbIIKe AaHHbIX;
Designated - Ha3HayeHHbIM, TOXKe paboTaerT;

Alternative - [ONONHUTENbHDBIN, HE YYaCTBYET B NEPECHINIKE AaHHbIX, Pe3ePBHbIV
KOpHeBOW;

Backup - pe3epBHbIi, TOXKE He Y4acTBYeT, pe3epBHbIA Ha3HAaYEHHbIN.

Cratyc paboTbl mopTa.

Discarding - otbpacbiBaHMe, NOPT C/YLIAET MU HAYMHAET cam oTnpasaaTb BPDU,
Kagpbl C 4AHHbIMW He OTNpPaBAsAET.

Learning - obyyeHue: NnopT caywwaeT u otnpasaset BPDU, a Takke BHOCUT
n3meHeHun B Tabanuy MAC-agpecoB, HO AaHHble He NepeHanpasser.
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Forwarding - nocbinaet/npuHmumaet BPDU, 1 ¢ AaHHbIMM OMEPUPYET, U y4acTBYeT B
nogAep’KaHuun Tabaunubl mac-agpecos. To ecTb 3To 06bl4HOE cocToAHUE paboyero

nopta.
Partner Ncnonbayemsblii TN npoTokona STP Ha apyroi CTopoHe.
rxBPDU Konnyectso npuHAaTbIXx BPDU naketos.

Konunuyectso npuHaTbix C-BPDU (Configuration BPDU). Bo Bpemsi paboTbl

rxConfi o
fig YCTPOMCTBA aHOHCUPYIOT cebs M napameTpbl cBoMx nopTos Yepes C-BPDU.
Konnyecteo npuHaATbix TCN (Topology Change Notification) BPDU naketos. 3Tu
rxTCN NaKeTbl OTNPABAAKTCA NPU 06HaPYKEHUMN YCTPOMCTBOM M3MEHEHMA B TOMOIOMMU
ceTu.
Uptime Bpema paboTbl.
Tekywmii naeHtudukatop noprta. Coctout us npmoputeta (Priority) n MAC-aapeca
YCTPOICTBA. Yem MeHbLUe 3HaYeHWNe, TEM Bbllle NPUOPUTET.
PortID .
Mo*KHO HacTpanBaTb, MeHASA NapameTp Priority.
Yem meHbLue PortID, Tem 6o/ibLue LaHC Yy 3TOro NopTa CTaTb KOPHEBbIM.
Tekywmit naeHTuduKaTop ycTpoictea. CoctouT U3 npuoputeta (BridgePriority),
BridaelD KOTOPbIN HacTpauBaeT BO BKAagKe meHo “3.2.4.6 /System/RSTP/global” n MAC-
g agapeca ycrpoiictea. Yem meHblue BridgelD, Tem 60nbLue WAHC YCTPOUCTBA
BbIMIPaTb BbIOOPbI KOPHEBOTO YCTPOICTBA M CTAaTb KOPHEM.
RootID NpoeHTUdMKaTop KOPHEBOTO YCTPOMCTBA.
DesignatedCost CTtoMmocTb coegMHEHMA HAa3HAYEHHOro NOpPTa.
. NpeHTMdMKaTOp Ha3zHauYeHHOro NopTa - NOPTa, KOTOPbIA OO6CNYKMBAET AAHHbIN
DesignatedPort A ¢ P P P P y A
CErMEHT CeTu.
3.2.4.6 NyHKT /System/RSTP/global
B naHHOM BKIagKe MeHIO HacTpamsatoTcA napameTtpbl RSTP andA scero yctpomncTsa.
/System/RSTP/global LPOS Advanced ESC+h - Help
|>..
| BridgePriority 32768
| ForwardDelay 15
| HelloTime 2
| MaxAge 8
| RootID this device
| BridgeID 8000-54a54b7c1917
| RootPort this device
| RootCost 0

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

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

10T napameTp NO3BOAAET YCTAHOBUTb NPMOpPUTET KOMMYyTaTopa. MeHAA 3To

BridgePriority
3HauYeHue, Bbl MEHAETE LAaHC KOMMYyTaTopa BbiMrpaTh Bbibopbl Root Bridge -
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KOpHEeBOro yCTpOVICTBa. YMeHblleHne BeNNUYMHDI yBe/In4nBaeT LWaHC.

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

Bpems (B ceKyHAax), KOTOpPOe NOPTbl KOMMYTaToOpa NPOBOAAT B pexmnmax Listening

n Learning.
ForwardDelay
Mo ymonyaHuio - 15 cekyHa. [lnanasoH 3HayeHui: ot 4 go 30.

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

NHTepBan (B cekyHOax) mexay nepegadyamm BPDU KommyTaTopom.

HelloTime Mo ymonyaHuio - 2 cekyHAabl. lnana3oH 3HadyeHui: ot 1 go 10.

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

Bpems (B cekyHO,ax), KOTOpoe KOMMYTATOP XKAET Nepes HavaoM PeKoHbUrypaumm
cetn. Ecam oH He nonyyaet BPDU B Te4eHMe 3TOro BpeMeHU, OH NbITAaeTcA HavyaTb
pekoHdUrypaLmio.

MaxAge Mo ymonyaHuio - 8 ceKyHA, [ManasoH 3HaueHwii: ot 6 Ao 40.
Max Age >= 2*(Hello Time + 1)

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

NAEHTUDMKATOP TEKYLLErO KOPHS.

RootID
this device - naHHOe yCcTPOICTBO - KOPHEBOE.

BridgelD NaoeHTUdMKaTop AaHHOrO YCTPOMNCTBA

RootPort MopT BeAyLWNI K KOPHEBOMY YCTPOMCTBY

RootCost CTOMMOCTb NyTU A0 KOPHEBOIO YCTPOMCTBA

3.2.4.7 NyHkT /System/global

[aHHbI  NYHKT M03BOAAET MNPOCMOTPETb CUCTEMHbIE NapameTpbl  My/abTUNAEKcopa-
KOMMYTaTopa, 3a4aTb UM U3MEHUTb EMY MUMA U MECTOMO/IOKEHME ANA YNPOLLEHNA ero ugeHTUdUKauum,
BbINOMIHWUTL Nepe3arpysky.

/System/global LPOS Advanced ESC+h - Help

[ >..

| Uptime 11 days O hours 38 mins

| Contact

| Name LPOS

| Location

| Description Sprinter TX

| Hardware version 634.110

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

| System ID BOOWG3G6

| O0ldSystem ID 634WG3G7

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

| Slave

| Update NotReady

| Vendor "NSC Communication Siberia Ltd.", Novosibirsk, Ordzhonikidze
Filter: <Press any letter key to start filtering items>

LOG:03.08.16 15:54:43.524

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

Contact

Name

Location
Description
Hardware version
Modification
System ID
OldSystem ID

Software version

LicenseValid

Update

Contact

Bpems, npowealiee nocie NOCAeAHErO BKAOYEHUA YCTPOUCTBA.
YcTaHaBAMBAET KOHTAKTHbIE AAHHbIE.

YcTaHaBAMBAET UMA YCTPOMCTBA.

YcTaHaBAMBAET MECTOMOIOXKEHWNE YCTPOMCTBA.

OnuncaHue ycTponcTaa.

AnnapaTHasA BepcuA YCTPOMCTBA.

TeKkywaa mogmduKaLms ycTpoiicTaa.

CucTemHbI naeHTUdUKaTop.

CTapblit cucTeMHbIV MaeHTUdUKaTOP.

Bepcua nporpammHoro obecneyeHums.

[encTBuTenbHOCTb INLEH3UMN.

Yes — nuugH3unAa gencrsmTtesibHa.
No — nMueH3na HeaencTBUTE/IbHA.
BHUMAHMUE!!!

Ona nonHo paboTocnoco6HOCTM YCTPOMCTBA ITOT NApamMeTp AO0JIXKeH
NPUHMMaTb 3HaueHue - Yes. Ecnm yctaHoBUNOCb 3HaueHue No, 3TO 03HaYaeT, UTo
NIMUEH3UA Ha MUCNoNb30BaHWE YCTPOMCTBA 3aKOHUMNAcb U ee Heobxoaumo
npuobpectu. Mo OKOHYAHUIO ANLEH3UM YCTPOICTBO paboTaeT HEKOPPEKTHO, a
MMeHHO, NpeKpallaeT nepegasatb NoToku E1.

3anyctutb npouecc obHoBAeHMsA, ecan B Katanore /mnt/flash kommytaTtopa
umeeTca Gaia c NPOLINBKOM.

NotReady - banna ana obHoBneHna 8 /mnt/flash HeT.

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

Updating nn - wnaeT npouecc 06HOBAEHWA C WHAMKATOPOM Mporpecca B
NPOLLEeHTax.

Complete - obHoBneHWe 3aBeplLlieHO, HeobxoAMMO neperpy3nTb YCTPOWCTBO
KOoMmaHgZoM reset. Nocne nepesarpysku yCTPOMCTBA, OHO BYAET 3arpyKeHo C HOBbIM
nporpaMmmHbIM obecrneyeHnem.

MpounsBoguTeNb YCTPOWCTBA.

3.2.4.8 MyHkKT /System/SNMP/auth

B LaHHOM NyHKTE MeH0 Bbl MOXKeTe YyCTaHOBUTL MMEHA snmp community.

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

| ReadCommunity public

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

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

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

WriteCommunity Wcnonb3yetcs ansa ayTeHTUdUKauum npu 3anmcu (no ymonyanuto “public”);

3.2.4.9 MyHkKT /System/SNMP/traps

B 4aHHOM NYHKTE MEHI0, MOXXHO M3MEHATb HAaCTPOIMKM OTNpaBKKn yeeagomneHuii (SNMP-trap'os)
C ycTpoicTBa(areHTa) — meHeaKepy.

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

| ServerIP 0.0.0.0

| Community public

| Version v2c

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

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

ServerlP Azpec cepBepa, Ha KOTOPbI OTAPABAATb COOOLLEHMA.
Community 0O6ulas cTpoKa (napo/ib) B coobleHnu.

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

3.2.4.10 MyHKT /System/SNMP/users/nonb3osarenb

B 4aHHOM NyHKTE MeH0 Bbl MOXKeTe HAaCTPOUTb NapameTpbl Noab3oBaTena snmp.

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

| UserName

| Enabled No

| WRights

‘ AuthKey * Kk Kk Kk Kk k kK

‘ PerKey * Xk Kk Kk Kk ok kK

| MinSecLevel noAuthNoPriv

| Secret

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

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

UserName Mma nonb3osaTens.

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

Yes - BKNtOYEH.
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MNpaBa Ha 3anuce.
E1 - napameTpsbl E1;

Net - napameTtpbl Ethernet;

WRights

Mux - napameTpbl My1bTUNNEKCOPA-KOMMYTATOPa;

OS - NnapameTpbl ONepaLoHHON CUCTEMBI;

Mo yMOAYaHMIO HU OAHO U3 3HAYEHUI HE YCTAHOB/IEHO.
AuthKey Maponb ana ayteHTUdMKaumm noab3osatens. MMHUMYm 8 3HaKOB.
PrivKey Kntou wndposaHua. MMHMMYM 8 3HAKOB.

YpoBepb 6e3onacHoCTy.

noAuthNoPriv - naponn nepeaatoTca B OTKPLITOM BUAE, KOHGUAEHLMANbHOCTb AaHHbIX
MinSecLevel OTCYTCTBYET (Mo ymonyaHuio);

authNoPriv - ayteHTUdUKauma 6e3 KOHOUAEHLNANBHOCTH;

authPriv - ayteHTUdMKALMA U WNdPOBAHNE, MAaKCUMA/IbHbIN YPOBEHb 3aLUMULLEHHOCTH.
Secret 3awmndpoBaHHaA Nocaea0BaTENIbHOCTb KKOYEN.

3.2.4.11 MyHKT /System/SNMP/v1
B AaHHOM NyHKTE MeH0 Bbl MOXeTe BKAOUNTL/OTKIOYMTb NPOTOKOA snmp vi.
/System/SNMP/v1 LPOS Advanced ESC+h - Help

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

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

BktoueHne/BbikAo4eHMe snmp V.
Enabled Yes - BKAoueH (No ymonyaHuio).

NoO - BbIK/IHOYEH.

3.2.4.12 MyHKT /System/SNMP/v2c
B AaHHOM NYHKTE MEHIO Bbl MOXKeTe BKAHOUUTb/OTKAOUMTL MPOTOKOA ShMp V2C.

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

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

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

BkatoveHne/BbikaOYEHEe snmp V2C.
Enabled Yes - BKNloYeH,

No — BbIK/ItOYEH (N0 YMOAYaHWIO).
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3.2.4.13 MyHKT /System/SNMP/v3

B AaHHOM NYHKTE MEHIO Bbl morKeTe BKﬂI-OLIMTb/OTKIHO‘-IVITb NPOTOKO/ snMp v3.

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

| Enabled No

| EnginelID 0000A7AE0000000000000000

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

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

Bk/toueHue/BbIKkAOYEHME snmp V3.
Enabled Yes - BKNOYEH,

No — BbIK/tOYEH (N0 YMOIYaHMIO).
EnginedID YHuKanbHbI MAEHTUDUKATOP YCTPOMCTBA.

3.2.4.14 MyHKT /System/SNMP/stat

MYHKT MeHI0 A/1A OTParKeHMA CTaTUCTUMKM paboTbl NnpoTokosna SNMP (cuetunkum us RFC 3414, 3418).

/System/SNMP/stat LPOS Advanced ESC+h - Help
[>.. | InGetResponses 0

| InPkts 4672 | InTraps 0

| InBadVersions 0 | OutGetResponses 4672

| InBadCommNames 0 | OutTraps 0

| InBadCommUses 0 | UnsuppSecLevels 0

| InASNParseErrs 0 | NotInTimeWindows 0

| SilentDrops 0 | UnknownUserNames 0

| ProxyDrops 0 | UnknownEngineIDs 0

| OutPkts 4672 | WrongDigests 0

| InTooBigs 0 | DecryptionErrors 0

| InNoSuchNames 0

| InBadValues 0

| InReadOnlys 0

| InGenErrs 0

| InTotalRegVars 4343

| InTotalSetVars 0

| InGetRequests 4672

| InGetNexts 0

| InSetRequests 0

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

InBadVersions KonuyecTBo NpMHATLIX MAaKETOB C HENOAAEPKMBAEMOWN BEPCUEN

InBadCommNames KonnyecTBo NpUHATLIX NAKeTOB C HEBEPHOM obLelt cTpokom (ans vl, v2c)

Konn4yecTBo NPUHATbLIX MAaKETOB C 3aNpPOCOM Ha AaHHble, He pa3peLleHHbIX 4A

InBadCommUses < o
YKa3aHHOM 06Len CTPOKK

Konuuyecteo ASN.1 nnum BER owwmnboK npu AekoanupoBaHUM NOSyYEHHbIX

InASNParseErrs o
coobueHni
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SilentDrops

ProxyDrops

OutPkts

InTooBigs

InNoSuchNames

InBadValues

InReadOnlys

InGenErrs

InTotalReqVars

InTotalSetVars

InGetRequests

InGetNexts

InSetRequests

InGetResponses

InTraps

OutGetResponses

OutTraps

UnsuppSeclevels

NotInTimeWindows

Konunyecrso 0T6p0LLIeHHbIX NaKeToB C OTBETAMU HA 3anpocCbl No NpuvnHe
npesbilWeEHNA MaKCMMAJ/IbHOTO pa3mMepa NnoslydymBLleEroca oreeTa C nNyCcrbiMmn
CBA3aHHbIMU NepeMEHHbIMU

KosimuecTBo OoT6POLLEHHbIX MAKETOB C OTBETAMM MO NPUYMHE TaliM-ayTa npu
nepezave coobLEeHUIA NPOKCU-areHTy

Konunyecrso nepeagaHHbIX NakeTos

KonnyecTBo NpMHATLIX NaKeTOB CO 3Ha4YeHMem "tooBig" (canwkom 6onblioit) B
none error-status

KonnyecTBo NpMHATLIX MaKeToB co 3Ha4YeHuem "noSuchName" (HeT Takoro
MMeHM) B nose error-status

KonnuecTBo NpMHATLIX NaKeToB co 3HaYeHMem "badValue" (nnoxoe 3HayeHue) B
none error-status

KonnyecTBo NpuHATLIX NaKeToB co 3HavyeHmem "readOnly" (TonbKo Ans YTeHUs) B
nose error-status

KonnyecTBo NpuHATLIX NAKeTOB CO 3HavyeHMeMm "genErr" B none error-status

KosimuyectBo ycnelHo 3anpoLleHHbix MIB-06beKTOB B pe3y/ibTaTe 3anpocos Get-
Request n Get-Next

Ko/iMyecTBo ycnewHo M3MeHeHHbIX 3HaueHnn MIB-06beKToB B pesynbTaTte
3anpocos Set-Request

KosimyecTBo NpUHATBLIX M 06paboTaHHbIX 3anpocoB Get-Request (3anpocos ans
NoyYeHUsa 3HaYeHUA NEPEMEHHOMN UK CTIMCKA NEPEMEHHbIX)

KonmuecTBo NpUHATLIX 1 06paboTaHHbIX 3anpocoB Get-Next (3anpocos ana
06HapyKeHNA AOCTYMNHbIX NePeMEHHbIX U UX 3HAYEHWI)

KosimuecTBo NpuHATLIX M 06paboTaHHbIX 3anpocoB Set-Request (3anpockl Ha
N3MeHEeHWe NepeMeHHON WK CIUCKa NepeMEHHbIX)

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

KonnuectBo NpuHATLIX M 06paboTaHHbIX yBeAOMAEHMUM Trap (aCMHXPOHHOE
yBEZOMJIEHME OT areHTa - MeHeaKepy)

KosimyecTBo OTNpaB/eHHbIX OTBETOB
KosimyectBo oTnpaB/eHHbIX Trap-yBeaoMIeHNi

KonnyecTBo oTHPOLIEHHbIX 3aMPOCOB MO NPUYMHE HENOAAEPKMBAEMOTO YPOBHA
bes3onacHocTH

Konunyectso 0T6p0LU€HHbIX 3anpocoB Mo nNpuynHe BbiXxoda 3a npeaesibl
BPEMEHHOIo OKHa
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Konunyectso 0T6p0LLIEHHbIX 3anpocoB No NnpnuYnHe Hen3BeCTHOro MMeHu
noNb30BaTENA

UnknownUserNames

UnknownEnginelDs KonnyectBo oT6pOLLIEHHbIX 3aNPOCOB NO NpUYMHE HensBecTHoro EnginelD

Konunyectso OT6pOLLIeHHbIX 3anpocoB No NpUYnHe OTCYTCTBUA OXKNOaEMbIX

WrongDigests o
YNCNOBbIX 3HAYEHUI

Konunyecrso 0T6p0LLIEHHbIX 3anpocoB MNno npnynHe HEBO3IMOXKHOCTHN

DecryptionErrors
yp pacwnppoBKU

3.2.4.15 MyHKT /System/syslog

B AaHHOM NMyHKTe MeHI0 Bbl MOXKeTe HacTPoUTbL NapameTpbl NPOoToKoAa syslog.

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

| Enabled Yes

| ServerIP 192.168.0.131

| Facility kernel

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

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

BkntouyeHue/BbIkAOYEHME NPOTOKoAa syslog.
Enabled Yes - BKAtoueH,

No — BbIK/IOYEH (N0 YMONYaHMIO).

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

Tun 3anpoca. MoKeT NpMHUMaTb 3Ha4YeHus: kernel (no ymonyaxuio), user, mail,

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

3.2.4.16 MyHKT /System/telnet

B faHHOM NyHKTE MeHto Bbl moxKeTe HacTpouTb NapameTpbl NpoTokona telnet.

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

| Enabled Yes

| Timeout 15

| MaxSessions 3

| ActiveSessions 1

| DefaultShell Menu

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

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

BkatoueHune/BbIKkAOYEHME NpoToKoNa telnet.
Enabled
Yes - BKAoUeH (No ymonyaHuio),
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No - BbIKNOYEH.
Bpems oXnaaHMA B MMHYTAxX. ITO BpeMS, Yepe3 KOTOpoe byaeT npov3BeaeH
Timeout pa3pbiB COeANHEHMA MO NpoToKoy telnet npu 6e3gencTBMM Nonb30BaATENA.
Mo ymon4yaHuto - 15 muHym.
MakcmanbHoe KonnyecTso telnet-cecui.
MaxSessions MoKeT npuHMMaTb 3HaveHna ot 1 go 10.
Mo ymonyaHumio - 3.
ActiveSessions lMoKa3biBaeT KOAMYECTBO YCTAaHOBNEHHbIX telnet-ceccuii.
0O60n04Ka ynpaBaeHNA YCTPOMCTBOM MO YMOAYAHUIO.
DefaultShell Menu - meHIo (N0 YyMONYaHMI0),
Consol - KoMaHAHbIN PEXUM.
3.2.4.17 MyHKT /System/time
B fOaHHOM nNyHKTE MeH0 Bbl MOXKeTe HacTpouTb [AaTy, BPems WAM Ke napameTpbl

cnHXxpoHu3aumm ¢ NTP cepsepom.

/System/time LPOS
\

| Time

| >Date

| TimeZone

| ServerIP

| SyncPeriod
| AutoSync

| ForceSync

| NextSync

Advanced ESC+h - Help

17:10:06.872

03.08.16

7

46.46.160.235

1

Disabled

sync time with NTP Server
24.7.2016

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

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

Time

Date

TimeZone

ServerlP

SyncPeriod

YCTaHaBMBAET BPEMA Ha My/IbTUMNIEKCOPE-KOMMYTATOpE.

®opmat BBoga HH:MM:SS, roe HH —yacbl, MM — muHyTbI, SS — cekyHApl, BCe
yuncaa AByx3HaydHble. Yacbl yKasbiBatoTcA B AnanasoHe ot 0 go 24. YkasaHue
CeKyHZA He 06s3aTesbHO.

YCTaHaBAMBAET AaTy Ha MybTUMJIEKCOPE-KOMMYyTaTope.

®opmat BBoga DD.MM.YY B KauecTBe napameTpa, rae DD — geHb, MM — mecay, YY
—roJ, BCe YMC/a ABYX3HAYHbIE.

YcTaHaB/MBaAET YacoBOW MOAC Ha MYbTUNNIEKCOPE-KOMMYTATOpPE.

IP agpec cepBepa, ¢ KOTOpPbIM ByAET NPOMCXOAUTL aBTOMATUYECKas
CUHXPOHU3aLWA.

Meproa CUHXPOHM3ALMN B AHAX.

Mo ymonyaHutio - 7 OHell.
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BkAtoyeHne/BbIK/OYEHME aBTOMATUYECKan CUHXPOHM3aLUA.
AutoSync Enabled - BbikNtOYEH (MO YyMONYAHUIO),
Disabled - BbikntoueH.
ForceSvnc CMHXpPOHUW3aLMA BpeMeHM ceiyac. s CUHXPOHM3ALUMM HeobX0ANMMO HaxaTb
y «Enter» pna oTKpbITUA NapameTpa, 3aTem elle pas - 419 CUHXPOHU3aLMu.
NextSync Bpemsa cneagytoleit CUHXPOHU3aLUK
3.2.4.18 MNyHkT /System/EthMirror
/System/EthMirror LPOS Advanced ESC+h - Help
|>..
| SrcIngress
| SrcEgress
| DstIngress No
| DstEgress No
Filter: <Press any letter key to start filtering items>

LOG:03.08.16 17:10:06.869

[SID=12] Configuration saved by user admin

Srcingress

SrcEgress

Dstingress

DstEgress

3.2.4.19

/System/HTTP LPOS
[ >..

| Status

| Enabled

Port

Filter:

LOG:03.08.16 17:10:06.869

MopTbl, C KOTOPbIX 6YAYT KONMPOBATLCA BCe BXOAALLME dperimbl, U OTNPABAATHCA B
Dstlngress nopr.

MopTbl, C KOTOPbIX OYAYT KONMPOBATbCA BCe UCXoAALME GperMbl, U OTNPABAATLCA
B DstEgress nopr.

MopT, B KOTOpPbIV ByAyT KONMpoBaTbCA BXogalme dpelrimbl U3 Srcingress NopToB..

MopT, B KOTOPbIV ByAyT KoNMpoBaTbCA BXogalme dperimbl n3 SrcEgress nopTos.

MyHKT /System/HTTP
Advanced ESC+h - Help
Working

Yes
80

<Press any letter key to start filtering items>

[SID=12] Configuration saved by user admin

Status

Enabled

Port

Tekywee coctoAaHmne HTTP cepsepa.

BKkAtoYeHne n oTKIoYEHWE cepBepa
Yes — Bk/toYEH (MO YMONYAHMIO).

No - BblKk/toYeH

TCP nopt ana HTTP cepsepa.
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3.2.4.20 MyHKT /System/AUX

B [aHHOM TNyHKTE MEHI0, HacTpauBaloTca MapameTpbl nopta AUX, ans  ynpasneHus
NOAKNIOYEHHBIMU K HEeMy YCTPOWCTBamMM. ITOT MYHKT MPWUCYTCTBYET HE Ha BCEX annapaTHbIX Bepcusx
MY/IbTUMNEKCOPOB-KOMMYTAaTOPOB.

HasHauyeHue BbiBOAOB pa3bema DB-9 unrepdeiica RS-232

AUX PORT TxD 2
RS-232
RxD 3
D GND 5
/System/AUX LPOS Advanced ESC+h - Help
[>..
| TCPPort 4000
| BaudRate 115200
| Parity None
| Log Disabled

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

Auto Refresh: disabled

TCPPort Homep TCP-nopTa nogkntoveHuA.
BaudRate ButoBas ckopocTb paboTbl nopTa.

KOHTpOﬂbHeTHOCTM.

None - HET KOHTPO/IA (N0 YMONYaHUIO);

Parity

Odd — BKNtOYEHME KOHTPOA Ha HEYETHOCTb;

Even - BKNtOYEHME KOHTPOA Ha YETHOCTb;

Bk/ouyeHne/oTKAoUeHWe 3anmcK B dalin XKypHana npyu NoAKAIUYEHUN.
Log Disabled - oTknto4eHO (N0 yMONYaHUIo);

Enabled - BkntoueHo.

3.2.5 TMyHKT/IP

JaHHbI NYHKT MEHI0 NO3BOIAET HAaCTPOUTb NpoTokon IGMP, HacTpouTb IP-agpec, Macky u WwWto3
Mo YMOIHaHUIO, CMUCOK 40BEPEHHDBIX Y3108, MPOCMOTPETb CTaTUCTUKY OLIMOOK.

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

| current-config

hosts

IGMP

stat

stored-config

Filter: <Press any letter key to start filtering items>
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L0OG:03.08.16 17:10:06.869 : [SID=12] Configuration saved by user admin

3.2.5.1 MNyHkT /IP/IGMP/config

B 4aHHOM NyHKTe MEeH0 Bbl MOXKETe HacTpouTb paboTy npoTokona IGMP.

/IP/IGMP/config LPOS Advanced ESC+h - Help
[>.. | MemberTime 255
| Mode Disabled

| Ports

| FastLeave

| Priority VId

| DebugLevel 0

| ——-MVR--

| MVRVlan 0

| MVRUpstream

| MVRDownstream

| ——-Querier—--

| StartupQI 30

| StartupQC 2

| Robustness 2

| QTimeout 255

| QRespTime 10

| QInterval 125

| LastQRI 1

| LastQC 2

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

L0OG:03.08.16 17:10:06.869 : [SID=12] Configuration saved by user admin

Mode

Ports

FastLeave

Priority

Pexknm paboTbl NpoToKoNa.
Disabled - 3anpewaeT IGMP snooping (no ymonyaHuto);

Snooping - pa3spelwaet IGMP snooping. B atom pexxkume IGMP-3anpocbl byayT
yXoauTb B nonb3oBatenbckom VLAN'e

MVR - pexxnm, Npm KOTOPOM MOXKHO ycTaHasimeaTb VLAN ID 802.1p 4na nOTOKOB
multicast. B atom pexume B IGMP-3anpocax VLAN 6yaeT noameHATbCA Ha
MVRVIlan.

CnucoK NOpTOB, Ha KOTOPbIX BK/IOYEH NpoToKkon IGMP.
CnucK nopToB, 415 KOTOPbIX HY*KHO UCNO/Ib30BaTh fast leave perkmum.

MpuopwuTteT, c KoTopbim MAC agpeca byayT AobaBaeHbl B TabanLy KOMMYTaLUK.

Mo, npuoputeT Bblaenserca 3-x butoBoe none PCP (Priority code point) B
3aronoske IEEE 802.1q.

BKO - Background (cambliii HU3KUKI NpUOPUTET).
BE1 - Best Effort.

EE2 - Excellent Effort.

CA3 -Critical Applications.

VI4 - Video, <100ms lantecy and jitter.

VOS5 - Voice, <10ms lantecy and jitter.

IC6 - Internetwork Control.
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NC7 - Network Control (camblit BbICOKWIA NPUOPUTET).
Mo ymonyanuto: Vi4.
YpoBeHb KomyecTBa BbiBoga debug-coobuieHnin B syslog.

DebugLevel MoKeT npMHUMaTb 3HayeHus oT 0 Ao 5. Yem Bosblue ypoBeHb, TeM 6osibLue
debug-coobuieHunin BbiIBOAMTCA.

Mo ymonyaHuto 0.
YcraHasamsaet VLAN ID 802.1g ana noTokoB multicast (MVR pexkum), meTka
3ajaeTcA KaK gecatnyHoe vuncao ot 0 go 4095.

MVRVian

0 — oTCyTCTBUE METKM.
Mo ymonyanwuto 0.
CnncoK Nonb3oBaTeIbCKMX MOPTOB, KOTOPbIE A0NXKHbI OTAABATb MY/bTUKACT-

MVRUpstream PTOB, Prie A f ¥
BeLlaHMe KOHEYHOMY MOJIb30BaTeN!o;

MVRDownstream Cnu1coK NopToB, NPUHUMAIOLLMX MYJIbTUKACT-BELLLAHWE OT CEPBEPA (MCTOUYHUKMN);
NHTepBan, yepes KoTopbil byaeT oTnpasaeH nepsblii igmp 3anpoc. Mo ymoa4aHuto
3TOT MHTEpPBaA/N KOPOYe, YEM MHTEPBAJT MEXKAY OTNPABKOM igmp 3anpocoB, YTO
No3BOJIAET YCTAHOBUTb COCTOSAHME IPYMNMbl KaK MOXHO BbicTpee.

StartupQl Y Py P
[nana3oH npMHUMaeMbIx 3Ha4YeHU oT 1 go 255 ceKyHA.

Mo ymonyaHuto 3HavyeHne 30 cekyHA,.
KonunyectBo igmp 3anpocoB oTnpaBAeHHbIX NPy 3anycke. OTNPaBAAOTCA OHU
yepes UHTepBan 3anycka (StartupQl).

StartupQC o
Jvnana3oH npuHMmMaembIx 3Ha4eHur ot 1 go 10 3anpocos.

Mo ymonyaHuio 2 3anpoca.
KonnyectBo NoBTOPHOM OTNPaBKM NAKETOB, B C/Iy4ae UX NOTEPU B CETHU.

Robustness [nana3oH 3HayeHun oT 1 go 7 pas.

Mo ymonyaHutio 2 pasa.
KonnyectBo cekyHa, KOTOpoe TeKyLlee YCTPOMCTBO AOJIXKHO XAaTb NOCAE TOro, KaK
npeablayLwunii onpalumsatowuiie (querier) npekpaTua onpaLlnBaTh, Npexae Yem

. CTaTb OMPALINBALOLLMM.

QTimeout P H
[unana3oH 3Ha4YeHnn oT 1 go 255 cekyHA.
Mo ymonyaHuto 255 cekyHA.
Bpems oTKAMKA Ha igmp 3anpoc. 3HaueHne JOMKHO ObiTb MEHbLUE, YeM MHTEPBA
MeXAy 3anpocamm.

QRespTime o

P AnanasoH 3HayeHun oT 1 Ao 25 cekyHA.

Mo ymonyaHuto 10 cekyHA.
YactoTa oTnpaBku igmp 3anpocos. Yem 6osbLie 3HaUYEHME, TEM perke byayT

Qinterval p gmp p ) p yay

OTNPaBAATbLCA 3aNPOChI.
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[dunanasoH 3HaYeHnn oT 1 go 255 cekyHA.

Mo ymonyaHuto 125 cekyHA.

MHTepBan, Yepes KOTOPbIN OTNPABAATb OTBET HA igMpP 3aNpoc Nocae NoayYyeHus
XOCTOM COObLLEHMA BbIXOAA OT MOC/eAHEr0 aKTMBHOIO X0CTa Ha ceTu. Ecau
HUKAKMX COOBLLEHMIT HE NOYYEHO B TEYEHME MHTEPBaAa, TO rpynna yaanaercs. Bol
MOXKETe UCNo/Ib30BaTb AaHHOE 3HAaUYEHME, YTO HAaCTPOUTb, Kak bbicTpo byaeT
npekpalleHna nepegaya no ceTu.

LastQRI

[nana3oH 3HayeHun ot 1 oo 25 cekyHA.

Mo ymonyanumio 1 cekyHaa.

Konnyectso igmp 3anpocos, oTnpasaseMbIX C MUHTEPBa oM OTBETa Ha 3amnpoc
nocneaHero 4YieHa (LastQRI), B oTBET Ha COOBLLEHMA BbIXOAA OT NOC/AEAHErO

M3BECTHOrO aKTUBHOIO XOCTa B CETU.
LastQC

[unana3oH 3HayeHun ot 1 go 5 3anpocos.

Mo ymonyaHuto 2 3anpoca.

NHTepBan BpeMeHU, KOTOPbIN AO/KEH NPOUTU, MPEXAE YeM igmpP PoyTep pPeLunT,
YTO HET HU OAHOTrO YNEHA B FPYNMNe WA UCTOYHUKA He CYLLLECTBYET B CETU.

MemberTi
emoertime [dnana3oH 3HavyeHnn oT 1 ao 255 ceKkyHA.

Mo ymonyaHuto 255 cekyHa.

3.2.5.2 MyHkT /IP/IGMP/VLAN

Hactponkun IGMP-TpaduKa B pasHbix VLAN-ax.
Cnucok VLAN-0B B 3TOM MEHIO 3anOJIHAETCA aBTOMaTUYecKM, npu obHapy»KeHuMn Querier-a (MCTOYHMKa
multicast-Tpaduka).
/IP/IGMP/VLAN LPOS Advanced ESC+h - Help

[>.. Elected Port
| 100 0.0.0.0

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

Auto Refresh: disabled

HacTpoliku mapLipyTM3aTopa, KOTOpbI OTBEeYaeT 3a OTNpaBKy multicast TpaduKka B cermeHT (Querier-a)

/IP/IGMP/VLAN/100 LPOS Advanced ESC+h - Help
|>.

| MyVersion V2

| Querier Disabled

| Elected 0.0.0.0

| ElectedPort

| ElectedTTL 0

| QuerierVersion V2

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

L0OG:03.08.16 17:10:06.869 : [SID=12] Configuration saved by user admin

MyVersion Bepcua IGMP ana otnpaBKu 3anpocos

Querier BktoueHne/oTkAoueHne otnpasku IGMP General Query.
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Elected

ElectedPort

ElectedTTL

QuerierVersion

Disabled — BkntoyeH (Mo ymonyaHuto)

Enabled — BbikntoueH

BbibpaHHbI IGMP Querier.

MopT, Ha KoTopoMm BbibpaH Querier

OcTaToOTK BPEMEHW XU3HWU A0 nepeBblibopos Querier'a

Bepcusa BbibpaHHOro Querier'a
p p

3.2.5.3 MyHKT /IP/current-config

[aHHbIM
ee npuopuTeT, a T

NYHKT NO3BOJAET HacTpouTb IP agpec, macky, wato3 no ymondaHuio, metky VLAN ID un
aKXXe napameTpbl CrUCKa AOBEPEHHbIX Yy3/I0B «Ha feTy». Ho nocne nepesarpysku

ycTponcTBo ByAeT 3arpyeHo ¢ napamerpamm us nyHkra “3.2.5.6 /IP/stored-config”.

/IP/current-con
[>..

| NetworkAddr

| NetworkMask
| DefaultGatewa
| DefaultVlanID
| DefaultVlanPr
| PhysicalAddr
| TrustAll

| TrustLocal

| TrustUnkVlan

Filter: <Press

Auto Refresh: d

fig LPOS Advanced ESC+h - Help

192.168.0.24
255.255.255.0

y 0.0.0.0
0

i 0
54:A5:4B:7C:19:17
Yes
Yes
Yes

any letter key to start filtering items>

isabled

NetworkAddr
NetworkMask

DefaultGateway

DefaultVianID

DefaultVianPri

PhysicalAddr

TrustAll

YctaHaBamBaeT IP agpec ycTponcTea.
YcTaHaBnMBaeT Macky NoaceTu.
YcraHasamBaer |IP agpec wato3a.

Metka VLAN ID 802.1p ana ynpaBaeHuma, 3a4a€Tca Kak gecatnyHoe yncno ot 0 go
4095. 0 - oTcyTCTBME METKMW. 3Ha4YeHMe no ymondanmio: 0.

but npnoputeta VLAN ID 802.1p anAa ynpaBneHma, NpUOpPUTET 3a43ETCA KaK
pecatnyHoe uncno ot 0 oa 7. 3HavyeHue no ymondaHuto: 0.

MAC-agpec ycTponcTsa.
BK/itoueHMe/OTKNOYEHNE CMIMCKA A0BEPEHHDBIX Y3/10B, KOTOPbIA MOXHO 334aThb B

nyHKkte ip/hosts.

Yes - noBepaTb Bcem. Mpn 3TOM 3HaYEHMM AOCTYN MMEIOT BCE HE 3aBUCUMO OT CMMUCKA
[OBEPEHHbIX Y3/108 (N0 YMOYaHUIO).

No - paspeluaeT 4OCTyn K YCTPOMCTBY TO/IbKO Y3/1aM HaxoAAWMMCS B CMINCKe
[OBEPEHHbIX Y3/10M. TaKKe Npy 3TOM 3HaYeHUN yuuTbiBaeTcs napametp Trustlocal.
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AoctynHo c Bepcum NO: LPOS 1.0.9.4SR3.

BKJ'I}O‘-IEHMQ/OTKIHO‘-IEHVIE AOBEPEHHDbIX Y3/10B U3 JIOKanbHOW ceTu.

YuutbiBaetca, Korga napametp TrustAll umeet 3HaueHue No.

TrustLocal Yes - noBepeHHbIMM ByAyT NOKaNbHble y3/bl U U3 cnMcKa hosts (No ymonyaHuio).

No - poBepeHHbIMM ByayT TONLKO Y3/bl U3 CNKCKa hosts.

AoctynHo c Bepcum NO: LPOS 1.0.9.4SR3.

BkatoueHne/oTkaoueHne 06paboTku pperimos B Tex VLAN'ax, KOTopble He 3a4aHbl B

Tabauue VLAN.
TrustUnkVlan Yes - nosepeHHbIMK ByayT y3nbl M3 HenssectHoro VLAN (no ymonyaHuio).
No - noBepeHHbIMW ByayT TONbKO Y3/bl U3 U3BecTHbIX VLAN

DoctynHo c Bepcum MO: LPOS 1.0.9.4SR21.

3.2.5.4 MNyHKT /IP/hosts

B paHHOM nyHKTE Bbl MOMKeTe pefaKkTMpoBaTb CMMCOK [O0BEPeHHbIX y3/108. C 3Tux y3/108
pa3spelweH A0CTyn K yctpouctsy. [nsa BKAOYEHUA/OTKAOYEHUA HeobXoAMMO HacTpauBaTb MapameTpbl
TrustAll n TrustLocal, kKotopble HaxogAatca B nyHKTax “3.2.5.3 /IP/current-config” n “3.2.5.6 /IP/stored-

config”.

/IP/hosts LPOS Advanced ESC+h - Help
|>.. Network Mask | 19 0.0.0.0 255.255.255
| 1 192.168.0.133 255.255.255.0 | 20 0.0.0.0 255.255.255
| 2 0.0.0.0 255.255.255.255 | 21 0.0.0.0 255.255.255
| 3 0.0.0.0 255.255.255.255 | 22 0.0.0.0 255.255.255
| 4 0.0.0.0 255.255.255.255 | 23 0.0.0.0 255.255.255
| 5 0.0.0.0 255.255.255.255 | 24 0.0.0.0 255.255.255
| 6 0.0.0.0 255.255.255.255 | 25 0.0.0.0 255.255.255
| 7 0.0.0.0 255.255.255.255 | 26 0.0.0.0 255.255.255
| 8 0.0.0.0 255.255.255.255 | 27 0.0.0.0 255.255.255
| 9 0.0.0.0 255.255.255.255 | 28 0.0.0.0 255.255.255
| 10 0.0.0.0 255.255.255.255 | 29 0.0.0.0 255.255.255
| 11 0.0.0.0 255.255.255.255 | 30 0.0.0.0 255.255.255
| 12 0.0.0.0 255.255.255.255 | 31 0.0.0.0 255.255.255
| 13 0.0.0.0 255.255.255.255 | 32 0.0.0.0 255.255.255
| 14 0.0.0.0 255.255.255.255

| 15 0.0.0.0 255.255.255.255

| 16 0.0.0.0 255.255.255.255

| 17 0.0.0.0 255.255.255.255

| 18 0.0.0.0 255.255.255.255

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

LOG:03.08.16 17:10:06.869 : [SID=12] Configuration saved by user admin

.255
.255
.255
.255
.255
.255
.255
0 255
.255
.255
.255
0 255
.255
.255

Y106b1 L,06aBUTL HOBbLIN Y3€/1 B CNUCOK, BbibepeTe cTpoky ¢ 0.0.0.0 n Haxxkmute «Enter».

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

| Network 192.168.0.133

| Mask 255.255.255.0

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

L0OG:03.08.16 17:27:06.697 : [SID=12] /IP/hosts/1/Mask changed to 255.255.255.0
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Network Appec ceTu.

Mask MacKy noacetu.

BHUMAHMUE! M3meHeHue crniucka adpecos 0osepeHHbIX y37108 Yepe3 telnet-ceccuto moxcem ripusecmu K eé
paspbigy 63 803MOXCHOCMU 80CCMAHOB/EHUS COEOUHEHUS C 3mo20 Y374, eCaU OH UCK/AoYeH U3 4ucaa
008EepPEeHHbIX.

3.2.5.5 MyHkT /IP/stat

B [AaHHOM NyHKTe MeHl0 oTobpakaetcs cTaTMcTMKa. [nAa cbpoca CTaTUCTUKM UCMOAb3yiTe
coyeTaHue Knasuw “ESC+R”.

/IP/stat LPOS Advanced ESC+h - Help
[>.. | arp req 320

| recv 16348 | arp repl 2079

| drop 1 | arp req rev 0

| sent 298416 | arp repl rev 0

| vhlerr 0 | arp_upd 0

| lenerr 0 | arp_add 0

| fragerr 0 | arp miss 139

| chkerr 0

| trustfail 0

| protoerr 4673

| send im 296328

| defer 0

| defer send 0

| defer error 0

| defer no pkt 0

| defer no mem 0

| no route 0

| arp_ income 2624

| arp_small err 0

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

L0G:03.08.16 17:27:57.561 : [SID=12] /IP/hosts/1/Mask changed to 255.255.255.2
recv KonunuyectBo npuHaTbIX IP-naketoB. TDMoP dpelimbl He y4nTbIBAtOTCA.
drop KonunyecTtBo oTbpoLlleHHbIX |P-nakeTos.

sent Konnyectso OTNpaB/I€HHbIX IP-nakeToB.

vhlerr KonunuyecTBo ownbok Bepcum npoTtokona IP (KonmyectBo nakeTos He IPv4).
lenerr Konnyectso owmnbok, cBsizaHHbIX ¢ AAnHOM IP-naKkeTa.

KonmuecTBo NpUHATLIX pparMeHTUPOBaHHbIX GpeiMoB (bparmeHTaums He

fragerr noanepKMBaeTcs).

chkerr Konunuyectso IP-nakeToB ¢ HEMNPaBW/IbHOM KOHTPO/IbHOM CYMMOMN.

trustfail Konnyectso He goseputenbHbIx IP-nakeTos.

T KonnyecTBo NpMHATLIX MAKETOB C HeNnoAAepXMBaeMbliM TUMOM MPOTOKONA BEPXHEro

ypoBHsa (He TCP, He UDP, ...).
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send_im KonunyectBo nakeToB, onpaB/ieHHbIX Cpasy.

defer KonnyecTBo nakeToB, OTNPaBAEHHbIX B o4epeab oxkuaaHma MAC-agpeca.
defer_send KonnuyectBo nakeToBs, OTNpaBAeHHbIX M3 ovepeam oxungaHua MAC-agpeca.
defer_error Konunyectso naketos, A4na Kotopbix MAC-agpec He yaanocb NoayyYnThb.

defer_no_pkt KonnyectBo nepenonHeHnin ouyepeam oXXnaaHnsa oT/I0KEHHOM OTNPaBKMU.
defer_ no_mem HepoCTaTo4HO MAMATU ANA XPAHEHUA.

no_route KonnyecTBo NakeToB C HEM3BECTHbIM MapPLLPYTOM.

arp_income Konnyectso noctynmslmnx ARP-3anpocos.

arp_small_err  Konn4ecTBo CAULWIKOM MasieHbKux ARP.

arp_req Konunyectso otnpasneHHbix ARP-3anpocos.
arp_repl KonnyectBo nonyyeHHbix ARP-0TBETOB.
arp_req_rev Konunyectso otnpaBneHHbIXx RARP-oTBETOB.
arp_repl_rev Konnyectso nonyyeHHbix RARP-3anpocos.

arp_upd KonunuyectBo o6HOBAEHMI TabanLbl ARP.

arp_add Kosnuectso 3anuncein B Tabanue ARP.

arp_miss KonunyectBo owwnMboK nomcka 3anucu B Tabanue ARP

3.2.5.6 MNyHkT /IP/stored-config

JaHHbIA NYHKT No3BoAAET HacTpouTb IP agpec, macky, Wa3 no ymondyanuto, metky VLAN ID n
ee NPUopPUTET, a TaKXKe NapameTpbl CNMUCKa AOBEPEHHbIX Y3/10B, C KOTOPbIMW OHO ByaeT 3arpy»KaTbca. Jan
COXpaHeHMs UCNONb3yiTe coyeTaHue Knasuw “ESC+S”.

/IP/stored-config LPOS Advanced ESC+h - Help
[ >..

| NetworkAddr 192.168.0.24

| NetworkMask 255.255.255.0

| DefaultGateway 0.0.0.0

| DefaultVlianID 0

| DefaultVlanPri 0

| PhysicalAddr 54:A5:4B:7C:19:17
| TrustAll Yes

| TrustLocal Yes

| TrustUnkVlan Yes

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

L0OG:03.08.16 17:27:57.561 : [SID=12] /IP/hosts/1/Mask changed to 255.255.255.2

NetworkAddr YcraHaBauBaet IP agpec ycTpoiicTaa.
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NetworkMask YcTaHaB/AMBAET MAcKy NoaceTu.
DefaultGateway YctaHaBnusaeT IP agpec wntosa.

Metka VLAN ID 802.1p ana ynpaBneHua, 3a4aETca Kak gecatnyHoe yncno ot 0 go

Bejguian® 4095. 0 - oTcyTCTBME METKMW. 3HauYeHme no ymondaumio: 0.

but npnoputeta VLAN ID 802.1p ana ynpaBaeHua, NpUopuTeT 3a43ETCA KaK

DefaultVianPri
pecatnyHoe yncno ot 0 oa 7. 3HavyeHue no ymondaHuto: 0.

PhysicalAddr MAC-agpec ycTpoicTsa.
BK/toueHne/oTKAoUYEeHNE CIMCKa A0BEPEHHbIX Y3/10B, KOTOPbIA MOXHO 3a4aThb B
nyHkte /IP/hosts.

Yes - nosepAatb Bcem. [py 3TOM 3HaueHMM AOCTYN MMEIOT BCe He 3aBUCMMO OT CnMCKa
TrustAll A0BEPEHHbIX Y3108 (MO YMOAYaHUIO).

No - pa3pellaeT 40CTyn K YCTPOMCTBY TO/IbKO Y3/1aM HaXo4AWMMCSA B CNIUCKE
[,0BEPEHHbIX y3/10M. TaK}Ke Npu 3TOM 3HaYeHUM yuuTbiBaeTca napametp Trustlocal.

AoctynHo c Bepcum MNO: LPOS 1.0.9.4SR3.

BkntoueHne/oTKOUEHNE fOBEPEHHDBIX Y3/10B U3 IOKAIbHOM CETU.
YuutbiBaetca, koraa napametp TrustAll umeet 3HaveHne No.
TrustLocal Yes - noBepeHHbIMM ByAyT NOKaNbHbIE y3/bl U U3 cMcKa hosts (No ymonyaHuio).
No - poBepeHHbIMM ByayT TONBLKO Y3/bl U3 cnUcKa hosts.
AoctynHo c Bepcum NO: LPOS 1.0.9.4SR3.
BkatoueHne/oTkNtoueHUe 06paboTku ppeiimos B Tex VLAN'ax KoTopble He 3aAaHbl B
Tabauue VLAN.
TrustUnkVian Yes - nosepeHHbiMK ByayT y3nbl n3 HenssectHoro VLAN (no ymonyaHuio).
No - poBepeHHbIMK ByayT TONBKO y3/bl U3 M3BecTHbIX VLAN

AoctynHo ¢ Bepcum NO: LPOS 1.0.9.4SR21.

3.2.6 MyHKT /VLAN

Ona cospaHna VLAN HaxmuTe coveTaHue Knasuw «ESC+C» u seeaute VLANID unmn ananasoH
VLANID uepe3s Tupe, nocne HaxkmuTe «Enter». MNocne gobasneHna Tabnmua otobpaxkaer cnucok VLAN'oB.
Mx napameTpbl onucaHbl B caeaytoulem nyHkte “3.2.6.1 /VLAN/VLANID”.

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

| 1 default

| 10 Control

| 32 FOR-E1

| 40-45 VLAN-FILIAL-4x

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

LOG:03.08.16 17:31:50.351 : [SID=12] /VLAN/10/Name changed to Control

3.2.6.1 NyHkT /VLAN/VLANID
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[aHHbIV NYHKT N03BOASET KOHPUTrYypMUpPOBaTb BbIOpaHHbIA VLAN.

/VLAN/10 LPOS ESC+h - Help
[ >..

| VID 10

| Name ul0

| IPAddr 192.168.0.142
| Netmask 255.255.255.0
| Gateway 192.168.0.1

| Cpu Management

| Priority BKO

| PriOverride Disabled

| Remove Remove

| Dependance O,1,IP

| Auto System

| DHCPClient Enabled

| DNS1 192.168.0.1

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

Auto Refresh: disabled

VID NaoeHtnuomkaTtop VLAN ID.
Name CMmBO/IbHOE onncaHue BblibpaHHoro VLAN.

IPv4 agpec ycTpoincTsa.

IPAddr
0.0.0.0 - ucnonb3oBaTb HACTPOMKU NO YMONYAHULO
NetMask Macka noacetu.
Gateway LW ntos.
Pexknm gocTyna 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 NPOTOKObI.

MpuoputeT npu TernpoBaHuu ¢perimos meTkor VLAN (802.1g) B COOTBETCTBMM CO
cTtaHaapTom 802.1p. Moa npuopuTteT Bblaenserca 3-x butosoe nose PCP (Priority code
point) B 3arosioBke IEEE 802.1q.
BKO - Background (camblii HU3KWI1 MpUOpUTET).
BE1 - Best Effort.
EE2 - Excellent Effort.
Priority CA3 -Critical Applications.
VI4 - Video, <100ms lantecy and jitter.
VOS5 - Voice, <10ms lantecy and jitter.
IC6 - Internetwork Control.
NC7 - Network Control (camblit BbICOKWIA NPUOPUTET).

Mo ymonyaHuio: BKO (cameili HU3Kuii npuopumem).

MpuHyanTenbHoe o6HOBAEHWE NPUOPUTETA, CMOTPUTE CBA3aHHbIE HAacTPoMKKM B “3.2.3.9

PriOverride /Eth/nopt/QoS”
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Disabled - BbikntoueH (No ymonyaHuto).

Enabled - BkntoyeH.
Remove Ypanutb VLAN.

Cnucok 3aBUcMMocCTeit (onpeaenserca BCeMU HacTponKamu, Hanpumep, /IP/current-

e config/DefaultVlanID, /TDMoP/nopt/config/VLANID).

Pexxum ncnonbzoaHua VLAN.
Enabled — po6asutb VLAN Ha BCe nopTbl.
Auto
System — po6asutb VLAN Ha nopT, ec/im ecTb 3aBUCMMOCTH.

Disabled — He no6aBnaTb VLAN Ha NopTbl aBTOMaTUYECKM.

ABTOMATHYeCKas ycTaHoBKa IP-agpeca ¢ nomoubio DHCP
DHCPClient  Disabled - BbikNtO4YEH (MO YMONYAHUIO).

Enabled - BknioyeH.

DNS1 Mpepgnountaembin DNS-cepsep

3.2.7 MyHKT /ATU

B paHHOM nyHKTe goctynHa Tabnvua ATU - Tabauua, ceasbiBatowas MAC-agpeca v nopTbl
MYJIbTUNNEKCOPA-KOMMYTaTopa. s peaakTUpPOBaHMA CMCKA NOPTOB, MMEHU U NpuopuTeTa Heobxoammo
BblbpaTh MAC-agpec u HaxaTb «Enter». [ns co3gaHuMa HOBOM 3aMMcUM HaXKMUTE COYETAaHME KaaBull
«ESC+C» n Beegnte MAC-agpec.

/ATU LPOS Advanced ESC+h - Help

[>.. Name Pri Ports

| 54-A5-4B-7C-19-17 CPU IC6 cpu

| FF-FF-FF-FF-FF-FF bcast BKO 0,1,cpu,CSFP2,CSFP2.1,CSFP3,CSFP3.1

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

LOG:03.08.16 17:31:50.351 : [SID=12] /VLAN/10/Name changed to Control

3.2.7.1 NyxkT /ATU/mac-agpec

/ATU/54-A5-4B-7C-19-17 LPOS Advanced ESC+h - Help
[>..

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

| Name CPU

| Ports cpu

| Priority IC6

| Source system

| Remove remove entry

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

LOG:03.08.16 17:31:50.351 : [SID=12] /VLAN/10/Name changed to Control
MAC MAC-agpec.
Name CumsonbHoe onucaHne MAC-agpeca.
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Crnu1coK NopToB, M3 KOTOPbIX MOTYT MOCLINATLCA NaKeTbl Ha Tekywmit MAC-agpec - gas
Ports unicast-tTpaduKa.
Cnu1CoK NOpPTOB B KOTOPbIE MOTYT NOCLIIATLCA NAKETbl- Ans multicast-TpaduKa.

Priority MproputeT ANa NaKeTos C yKaszaHHbIM MAC-agpecom.
Source NCTOYHMK, CO3AaBLLUMI 3aMUCh.
Remove Ypanute 3anmcb. Heobxoanmo HaxkaTb Knasuwy “Enter” 2 pasa.

3.2.8 TMyHKrt /flash

B AaHHOM MyHKTE MOXHO MpocmoTpeTb ¢daknbl, pacnonoxeHHole Ha flash-namsaTtu: log bkb,
log_bkp, log, system.cfg, config.sys

®ainn log - NMpoTokon cobbitnii. Co3gaeTca aBTOMATUYECKM NPU MEPBOM BKAKOYEHUN YCTPOMCTBA.
®aiin log_bkp - Konus xypHana cobbiTuit.
daiin system.cfg - pann KoHdUrypaumm ycTpomncTea.

®aiin config.sys - paHHbIA Pann cosgaetca Ha Gew-NamaTM MybTUNIEKCOPa-KOMMYTAToOpPa
npu CMeHe naposiel No YMOYaHUIO, MapoJIv XpaHATCA B 3awndpoBaHHOM Buae. Ecav yganutb
OaHHbIM dakn, To Nnaponm copocaTca Ha 3aBoACKMe.

Ona npocmoTpa coaepKMMOro HeobxoAumo BblIOpPaTb HYXKHbIM ¢ann M HaxkaTb “Enter”. Ons
NMPOKPYTKM COAEPKMMOTO MCMOIb3YNTE CTPE/IKK BBEPX/BHM3. [11A BbIXOAa U3 PEXMMA NMPOCMOTPA HaXKMUTE
“ )

ESC”.

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

| log bkb File

| config.sys File

| log File

| system.cfg File

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

LOG:03.08.16 17:31:50.351 : [SID=12] /VLAN/10/Name changed to Control

3.2.9 MyHKT /Envir
[aHHbIV NYHKT MEHIO COCTOUT U3 ABYX NOAMYHKTOB:

e ADC - npepoctaBnsetr WHOOPMaUMIO O TemnepaType YCTPOWCTBA WM 3HAYEHUAX
HanpsAXXeHWN B KOHTPOJIbHbIX TOYKAX YCTPOMCTBA.

e system - NpeaoCTaBAAET CUCTEMHYIO MHDOPMaLMIO 06 yCcTpoicTae.

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

| ADC

| system

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

LOG:03.08.16 17:31:50.351 : [SID=12] /VLAN/10/Name changed to Control

3.2.9.1 MNyHkT /Envir/ADC

B naHHOM NyHKTe OTO6pa)KaPOTCFI 3Ha4YeHnA TeMmnepaTypbl N HanmeeHmZ B BUAE Ta6J'IVILl,bI.
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/Envir/ADC LPOS Advanced ESC+h - Help
[>.. Value Type State
| SwitchTemperature 38 C Normal
| Temperature 45 C Normal
| Voltage 1.2 1.21 \Y% Normal
| Voltage 1.8 1.82 \Y Normal
| Voltage 2.5 2.53 v Normal
| Voltage Vacin 244 \Y% Normal
| Voltage Vacin max 248 \Y% Normal
| Voltage Vacin min 237 \Y% Normal
| Voltage Vdcin 0 v Down

| Voltage Vin 12.8 v Normal

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

LOG:03.08.16 17:31:50.351 : [SID=12] /VLAN/10/Name changed to Control

TemnepaTypa CBUTYA MYIbTUMNIEKCOPA-KOMMYyTaTOpa, U3MepsAemMas B rpagycax

SwitchTemperature .
Llenbcua, KoTopasa He AOAXKHA npeBblwaTb 65°C.
TemnepaTypa My/bTUNIEKCOPA-KOMMYTaTopa, usmepsaemas B rpagycax Llenbcus,
T paTypa my. p AMyTATOP p paaycax L
KOTOpas He A0NXKHa npesbiwaTtb 65°C.
Voltage 1.2
HanpseHne Ha pa3NnyHbIX 31eMeHTax NaaTbl, KOTOPbIE AOXKHbI 6bITb PaBHbI
Voltage 1.8 P P Pele A P
1.2/1.8/2.5 cooTBETCTBEHHO.
Voltage 2.5

Voltage Vacin

Vacin max MNepemeHHOe HanpsMKeHne NUTaHMA YCTPOKCTBA.

Vacin min

Vdcin MocToAHHOE HanpsAKeHne NUTaHUA YCTPOMCTBA OT BHELUHEro MCTOYHUKA.
Voltage Vin HanpskeHne NUTaHWA yCcTpoicTBa (MOCTosAHHOE).

3.2.9.2 MNyHkT /Envir/ADC/napameTtp

/Envir/ADC/Temperature LPOS Advanced ESC+h - Help
[ >..

| ID 0

| Value 45

| Type C

| State Normal

| WarnLow 5.00

| WarnHi 75.00

| ErrLow 0.00

| ErrHi 85.00

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

LOG:03.08.16 17:31:50.351 : [SID=12] /VLAN/10/Name changed to Control
ID NaeHTuduMKaTop napameTpa.
Value TeKkyLlee 3HayeHMe napameTpa.
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Type EAVHMUBI U3MepeHua napameTpa.
State TeKyLWMiA cTaTyc NnapameTpa.

HuxHAaA rpaHnL,a 3Ha4YeHNA NapaMeTpa, NpU KOTOPOM nponcxogaunTt

WarnLow
npeaynpexaeHue.
WarnHi BepxHAA rpaHMuUa 3Ha4YeHUA napameTpa, NpY KOTOPOM NPOUCXOAUT
npeaynpexaeHue.
ErrLow HWXHAA rpaHuMLa 3HaYeHMA NapamMmeTpa, MPU KOTOPOM MPOUCXOAUT OLIMOKA.
ErrHi BepxHsAA rpaHuLLa 3HAa4YEeHMA NapameTpa, NP KOTOPOM NPOUCXOANT OLLIMOKa.

3.2.9.3 MyHKT /Envir/system

B gaHHOM nyHKTe oTobparkaeTtca cucteMHas uHpopmauma ob yctpomncrse.

/Envir/system LPOS Advanced ESC+h - Help
[>..

| Description 62x, 63x scpu

| Serial 7C 19 17 00

| Uptime 11 days, 1 hours, 18 min, 45 sec

| Version 2.4.9 prep [boot 2.1]

| LicenseKey 8C3SIQ2F-025VF4QL-R1502KD4-B3F6T1J5

| UID 37 00 AC 07 33 58 35 34 19 17 07 44

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

LOG:03.08.16 17:31:50.351 : [SID=12] /VLAN/10/Name changed to Control

Description = OnucaHue conpoLeccopa.

Serial CepuiiHbIi HOMep YCTPOKCTBA.
Uptime Bpems, npowealuee nocie NOCAeAHEro BKAOYEHUA YCTPONCTBA.
Version Bepcua MO conpoueccopa.

LicenseKey  JINLEH3MOHHbIN KAtOY.

uiD YHUKaNbHbIN ngeHTUdUKaTop.

3.2.10 NyHKT /EthGlobal

B A4aHHOM NyHKTe BO3MOMKHa r/106anbHas HAacTPOMKa CBUTYA.

/EthGlobal LPOS Advanced ESC+h - Help
[>.. | TagPri 10012233
| ATUSize 1024

| AgeTime 330

| ATUUsed 3

| VLANSize 4096

| VLANUsed 9

| VLANTroubles

| BPDUTrap Enabled

| Scheduling Strict

| QinQTag 8100
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| MTU 1522

| IPPriOl 00000000

| IPPri23 00000000

| IPPridb 11111111

| IPPri67 11111111

| IPPri89 22222222

| IPPriAB 22222222

| IPPriCD 33333333

| IPPriEF 33333333

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

LOG:03.08.16 17:31:50.351 : [SID=12] /VLAN/10/Name changed to Control
ATUSize MaKcmMmanbHoe Konnuyectso 3anuceit B Tabamue MAC agpecos (ATU).
AgeTime Bpemsa yctapeBaHua 3anucen B Tabamue MAC agpecos, war 15 cek.
ATUUsed Konunuyectso 3anucei B Tabauvue Kommytaumm
VLANSize MakcmanbHoe Konnyectso VLAN'os.

VLANUsed Konunyectso 3anucen B Tabamue VLAN

VLANTroubles OTtobparkaeT npobnembl, cBAszaHHble ¢ VLAN'amun. HeobxogmMmo HacTpouTb Tabauuy
VLAN'os.

BPDUTrap Bk/toueHne/oTKAoueHne nocbinkn BPDU-trap’os B npoLeccop.
TpebyeTtca ana pabotbl RSTP, LLDP.
Enabled - Bknto4eHo (Mo yMo1YaHUI0);

Disabled - oTknto4eHo.

Scheduling ANropuTM NAaHUpoBaHmA Bbixoaa Gpenmos.
Strict - Strict Priority ans Bcex oyepegeit (No ymonyaHuio);
Weighted - B3selweHHbI Round-Robin ana scex ouepepeit;
Strict3Weighted210 - Strict Priority ana ouepeau 3, n B3gewweHHbIn Round-Robin
ana ouepepnent 2,1,0 (gocTynHO He Ha Bcex annapaTHbIX BEPCUSAX);
Strict32Weighted10 - Strict Priority ana ouepeamn 3 n 2, n B3BeleHHbIM Round-Robin
ans ovepegeit 1,0 (AoCTynHO He Ha Bcex annapaTHbIX BePCUAX);

AocTtynHo ¢ sepcum MO LPOS 1.0.9.4SR10.

QinQTag QinQ Ter gns nopTtoB B pexxume QinQ 1 onuum QinQ=Global
MTU MaKcumanbHbI pasmep ppenma.
IPPrio1 KapTa onpegeneHusa BHyTpeHHero npuoputeta M3 nona ToS/DSCP IP ¢peitmos

Tos=00,04,08,0C,10,14,18,1C

IPPri23 Kapta onpegeneHnsa BHyTpeHHero npuoputeta u3 nonaa ToS/DSCP IP ¢peimos
Tos=20,24,28,2C,30,34,38,3C
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IPPri45 Kapta onpeaeneHns BHYTPeHHero npuoputeta mM3 nona ToS/DSCP IP ¢peitmos
Tos=40,44,48,4C,50,54,58,5C

IPPri67 KapTa onpegeneHns BHyTpeHHero npuoputeta m3 nona ToS/DSCP IP ¢peiimos
Tos=60,64,68,6C,70,74,78,7C

IPPri89 KapTa onpeaeneHns BHyTpeHHero npuopuTeta M3 nona ToS/DSCP IP ¢peimos
Tos=80,84,88,8C,90,94,98,9C

IPPriAB Kapta onpegeneHns BHyTpeHHero npuoputeta M3 nona ToS/DSCP IP ¢peitmos
Tos=A0,A4,A8,AC,B0,B4,B8,BC

IPPriCD Kapta onpeaeneHnsa BHyTpeHHero npuoputeta M3 nona ToS/DSCP IP ¢peitmos
Tos=C0,C4,C8,CC,D0,D4,D8,DC

IPPriEF Kapta onpegeneHus BHyTpeHHero npuoputeta M3 nona ToS/DSCP IP ¢peitmos
Tos=EO,E4,E8,EC,FO,F4,F8,FC

TagPri KapTta onpeaeneHua BHyTpeHHero npuoputeta us nonsa VLAN Priority

3.3 SNMP AreHt

MynbTunaekcop-kommyTaTop oOcHaweH areHtom SNMP. Mo npotokony SNMP  moXxHO
NMPOCMATPMBATL TEKYLLME pPEXUMbl YCTPOMCTBA, COCTOAHME MHTepdencoB, CTATUCTUKY JIOKAAbHbIX W
yAaNneHHbIX OLWNOOK, a TaKKe N3MEHSTb 3TU NapaMeTpbl.

MynbTunnekcop-kommyTtaTop Sprinter TX nogaep»xmBaet npotokoabl SNMP v1, v2c, v3.
BK/itoYeHME W OTK/IIOYEHME [AAHHbIX MPOTOKO/I0B MOXHO MPOM3BECTM, YCTAaHOBMB MNapameTp
Enabled B 3HayeHWe Yes B COOTBETCTBYIOLWLEM HYXHOW BepcuM NyHKTe MeHo “3.2.4.11
/System/snmp/<Bepcusa npotokona>".
BKAtoYeHne/oTKAOUYEeHUE SnmpP COOTBETCTBYIOLLEN BEPCUMN.
Enabled Yes - BkntoueH;
No - OTKNOYEH.

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

ReadCommunity Hactpoiika umeHn SNMP community gnsa yteHus (no ymondaHuto “public”).

WriteCommunity Hactpolika umeHn SNMP community ans 3anucu (no ymonyanuio “public”).

3.3.1 Habopbl MHPopmauuu ynpasneHusa (MIB)
B my/nbTMNNEKCOpe-KOMMyTaTope peasin3oBaH Habop MHPopmaumm ynpasaeHuma (MIB):

NSC-EMUX-MIB - cneuuanusmpoBaHHbI Habop MHPOpMaLMKU YyNpaBAeHUs, CcoAepKalLimin
coctofHue uHTepdencos E1 n ontmyeckoro uHTepodeirica. Painbl co cneundukaumen NSC-EMUX-MIB
AOCTYNHbI Ha calTe http.//www.nsc-com.com.
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4 PeKOMeHAALMM NOo YCTPaHEHUIO HencnpaBHoOCTen

MyNbTUNAEKCOP-KOMMYTaTOp NpeacTaBaseT coboi CNoXHOE MUKPOMPOLECCOPHOE YCTPOMCTBO,
No3TOMy YCTPaHeHWe HeUCnpaBHOCTEMN, eCNN OHU He CBA3aHbl C 0Y4EBUAHLIMU MPUYNUHAMKU — OLIMBOYHOM
KoHbUrypaumeii, o6pbiIBoM Kabena NUTaHUA, MexaHMYeCcKUM NoBpeXKaeHMemM pasbema M T. N. — BO3MOXHO
TONIbKO Ha NPeAnpUATUU-N3TOTOBUTENE UM B €ro NpeaCcTaBUTeIbCTBaXx.

Mpu BO3HUKHOBEHUWU BOMPOCOB, CBA3AHHbIX C 3KCMAyaTaLuen MybTUMNEKCOPa-KOMMYTaTopa,
obpalainTech, NOXKanymncra, B Cayxby TeXHMYECKOM NoAAepKKM KOMMaHUN-NPOU3BOANTENA.

B atOom pasgene onucaHbl Ccnocobbl OOHAPY)KEHWA U YCTPAHEHUSs HeUcrnpaBHOCTEeM
BO3HMKAIOLLMX NPU SKCNAYyaTaLUN MYIbTUMN/IEKCOPA-KOMMYTaTOpPa.

4.1 [marHocTUKa OMNBOUYHbIX COCTOAHUM

OnarHocTMKa OLWMBOUYHbIX COCTOAHMIA MOXeT 6biTb NpousBeleHa Ha OCHOBe aHanusa
CBETOAMOAHbIX WHAMKATOPOB, Ha nepefAHein naHenn. B 6onee CAOXHBbIX C/Aydaax HeobxoaMmo
NOAKNOUYUTLCA K MYNbTUNIEKCOPY-KOMMYTATOPY W BbIMOMIHUTb KOHCOJIbHbIE KOMaHAbl ANArHOCTUKK. 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. [Mosib30BaTesib MOXKET MPOCMOTPETb *KypHan cobbiTuii, ucnonb3ya telnet,
JIOKanbHbI TepMUHaN nnun 6paysep, yepes npotokon HTTP.

4.1.1 CsBetogmopgHaa MHAUKaUUA

CBeTOoAMOAHbIE MHAMKATOPbLI Ha MepeaHer NaHeAn MyAbTUNAEKCOPa-KOMMYTAaToOpa OTpaxKatoT
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 TPAAMLNOHHO: 3e/1EHbIN
WHAMKATOP CUrHaNMU3MPYeT O NOAK/OYEHMM Kabens n ycTaHOBAEHUWN COeAMHEHUA, a XKenTblii 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/bHble KOMaHAbI

[na oTobparkeHNa CHETYMKOB OLWMBOK NOAb30BaATENbCKMX MHTEPdENCOB YCTPOMCTB 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. Z1loCcTynHO OT 96 MHTEPBaNOB CO CTAaTUCTUKOM. CUHTAaKCUC KOMaHAbl, ONUcaH
B nyHKTe "3.1.3 CnuctemHble KomaHabl / stat".

4.1.3 MXypHan cobbiTnin

Bce M3MeHEHMs COCTOAHWUA MHTEePdENCOB 3aHOCATCA B CUCTEMHBIM JKYPHaA C yKasaHWem
BPEMEHHOM MeTKM cobbITuA. 117 NPOCMOTPA KypPHaia MOXKHO UCMO/Ib30BaTb KOMaHAy:

log

Ona npaBuabHOIo 0T06pa)KEHI/I’r'I BPEMEHHbBIX METOK B MYJIbTUNJIEKCOPE-KOMMYTATOpE
HEO6XOAMMO NpPaBU/1IbHO YCTaHOBUTb TEKYLLUYIO AaTy U BPEMA.

4.2 YcTpaHeHue HeuCnpaBHOCTEN

Ta6nmu,a 4.2 coaepPHKUT OCHOBHbIE TUNDbI OLMBOYHbIX COCTOAHMI U CNOCObbI KX YCTPaHEHUA.

| CocrosHue | BepoAaTHaA npuymHa PekomeHayemoe pericteue
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HeT nuTaHuma MYbTUNNEKCOPA-
KOMMYTATOpa, BCe
cBeToanogHble MHAUKATOPbI
noraweHbl

Kabenb nutaHms HeucnpaseH

MpoBepbTe Kabenb, Usmepus
Hanps»KeHWe Ha pasbeme.

HeT nuTaHma MybTUNNEKCOPaA-
KOMMYTATOpa, BCe
cBeToanogHble MHAMKATOPbI
noraweHbl

Mutatowee HanpAaxeHwue 3a
npeaenamum 4onyctmmoro
Anana3oHa

BbibepeTe UCTOUYHMK NUTAHUA C
HanpsKeHNemM NUTaHus B
YKa3aHHOM AManasoHe
(MynbTUNNEKCOP-KOMMYTaTOP ByaeT
B COCTOAHUKN «OTKAOUYEHO», eCn
HanpseHne X0/I0CTOro Xxo4a
NCTOYHWNKA NNTaHUA Bblle
MaKCMMa/ZIbHO A0NYCTUMOTO
3HayeHus)

HeT coegnHeHus ¢
MYNbTUNNEKCOPOM-
KOMMYTAaTOPOM MO NPOTOKONY
telnet nnum ftp

Kabenb Ethernet HencnpaseH

MpoBepbTe Kabesb, NOAKNOUYNB
MYAbTUNNEKCOP-KOMMYTATOP
3aBe0MO UCMPABHbIM
(npoBepeHHbIM) Kabenem.

HeT coegnHeHuns ¢
MYNbTUNIEKCOPOM-
KOMMYTaTOPOM MO MPOTOKONY
telnet unum ftp

HenpasuabHO ycTaHoBAEH IP
agpec UnM mMmacka B
MyJibTUNAEKCOpE-

KoMmmyTatope

YcTaHOBUTE NPaBUbHbIN agpec,
MCMNONb3ys NocienoBaTe bHbIA NOPT

HeT coegnHeHus ¢
MY/IbTUMNNEKCOPOM-
KOMMYTaTOPOM MO MPOTOKOY
telnet nnum ftp

YnpasaaoLwmin KOMNbOTeP
Haxo4uTCA B APYrOM CErmeHTe
CETU W L/O3 MO YMOJIYAHUIO
HacCTpoeH HeBepHO

BbinoaHMTE NogKNto4YeHME N3
OAHOrO CermeHTa ceTu ¢
MYJbTUNIEKCOPOM-KOMMYTAaTOPOM

HeT coeguHeHus ¢
MY/IbTUMNIEKCOPOM-
KOMMYTATOPOM MO NPOTOKONY
telnet unu ftp

Appec ynpaBnstoLLero
KOMMNbIOTEPA HE HAaxoamMTCA
cpeam agpecoB A0BEPEHHbIX
Y3/710B My/IbTUNNEKCOPa-
KOMMyTaTopa

[obaBbTe agpec ynpasaatoLWero
KOMMblOTEepPa B CNUCOK A0BEPEHHbIX
Y3/10B, UCMONb3YA
nocnaeaoBaTeNbHbIA NopT

HeT coegnHeHuna c

MYNbTUMNNIEKCOPOM-

KOMMYTATOPOM Mo
nocneanoBaTte/ibHOMY NOpPTy

HenpaBuabHO ycTaHOB/EH
baud rate,konnuectso
CTONOBbIX 6BUT, YETHOCTD,
KOHTPO/Ib Mepeaayun

MapameTpbl HACTPOIKHK
nocnefoBaTenbHOro nopTa
KomnbtoTepa — 115000 k6uT/c,

8 6uT, 6e3 yeTHOCTH, 6€3 KOHTPONA
nepeaayu.

O6opynoBaHue E1
NoAKNOYEHHOE K
MY/bTUNNEKCOPY-KOMMYTaTOpPY
He CUHXPOHM3MPYIOTCA C
MYbTUMNEKCOPOM-
KOMMYTaTOPOM, HET Nepeaaymn
E1l, cBeTATCA XKenTble
CBETOAMOAHbIE MHANKATOPDI

OTcyTcTBUE PpU3MUYECKOro
noAKAoYeHus

MpoBepbTe pa3BoaKy Kabenel un
du3nyeckoe NoakaoueHne

O6opynoBaHue E1
NOAKNOYEHHOE K
MYJIbTUNNEKCOPY-KOMMYTaATOPY
HE CUHXPOHU3MPYHOTCA C
MYJIbTUNAEKCOPOM-
KOMMYTAaTOPOM, HET Nepeaaymn
E1, cBeTATCA KenTble
CBETOAMOAHbIE UHANKATOPbI

HenpasuabHas KoHdUrypauus

MpoBepbTe KOHGUrYpaLUto
nHTepdeiica E1 mynbtunaekcopa-
KOMMyTaTopa 1, ecim Heobxoanmo,
Apyrue napametpbl
MY/IbTUNNEKCOPA-KOMMYTaTopa
MposepbTe dpur3nyeckoe
nogkntoyeHue E1, ncnonbsya
TecToBble wWnerdbl

MpocKkanb3biBaHUA U 6uTOBbIE

B cetu Ethernet TepseTtca

MposepbTe E1 coeanHeHme,
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olwmnbkK B E1 noToke MHOTrO MaKeToB, HanpMmep ncnonb3ysa Wwiendsi
Ethernet uHtepdeiic BkntoueH | MpoBepbTe YCTAHOBKY MapameTpoB
B pexkum HalfDuplex, ato OXKUTTEP-bydepa 1 BpemeHu
MOXKET BbI3blBaTb NOTEPIO 3KCTPaNoALMM B COOTBETCTBUM C
MaKeToB M3-3a CTO/IKHOBEHUSA AOKYMeHTauuen
M OTKaToB MpoBepbTe KOHPUrypaumto Ethernet
nHTepdelica, B YactHoctu, Duplex
peXum

MpoBepbTe ceTb Nepeaayn Ha
noTeplo NakeTos

OXO0 B r0O/10COBOM TpaKTe bonblasn 3ageprkKa npu MonpobyiiTe yMeHbLWUTb pasmep
nepesaye nNakeTos, Uu OxutTep bydepa (a0 8mc)
YpesMepHO yBeINYEHHbIN MonpobyiTe yMeHbLUUTb 3a4EPKKN
OXKUTTEpP-6Ydep cetun.

4.3  [unarHocTUyecKue TecThbl

Ona BbiABNeHUA W ycTpaHeHuA HEMCHpaBHOCTEVI yacto 6biBaet HeO6XOAMMO nposectn
AnarHoctn4yecKkme TecTbl.

4.3.1 NpoBepKa AOCTYNa K My/IbTUMNJIEKCOPY-KOMMYTATOPY

[na npoBepKKn CBA3HOCTM CeTU Ucnonb3yetca KomaHaa Windows ping ¢ ykasaHuem |P-agpeca
YAaNeHHOro yCTPOMCTBa.

Mpumep 1. MNpoBepKa CBA3ZHOCTU CeTU C NOMOLLbIO NocblKK ICMP-nakeToB Ha MynbTUNNEKCOP-
KommyTaTtop c IP-agpecom 192.168.111.21.

C:\>ping 192.168.111.21

Pinging 192.168.111.21 with 32 bytes of data:

Reply from 192.168.111.21: bytes=32 time<lms TTL=64
Reply from 192.168.111.21: bytes=32 time<lms TTL=64
Reply from 192.168.111.21: bytes=32 time<lms TTL=64
Reply from 192.168.111.21: bytes=32 time<lms TTL=64
Ping statistics for 192.168.111.21:

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),
Approximate round trip times in milli-seconds:

Minimum = Oms, Maximum = Oms, Average = 0Oms

MapameTp Loss, paBHbl 0%, yKa3blBaeT Ha NOJIHYIO CBA3HOCTb MeXay ycTpoictBamun. OTanyHoe
OT Hy/NA 3HaAuyeHWe rOBOPMT O BO3MOMHbIX Henosiaakax (3/1eKTPOMarHUMTHble HaBOAKM Ha Kabenb,
HenpaBWUAbHasA HAaCTPOWKa M T. Nn.).

Bpema nepepaun OaHHbIX OT MYy/bTUMNAEKCOPa-KOMMYyTaTopa A0 Atoboro Apyroro ycTpoicTea
MOHO ONpeaennTb Mpu NOMOLLM KOMaHAbl My/AbTUMNIEKCcOopa-KommyTaTopa ping. CoobleHune «Echo
request time out» TroBOPWUT 06 OTCYTCTBUM CBSIBHOCTM MEXKAY MY/bTUMNNEKCOPOM-KOMMYTAaTOPOM U
YAANEHHBIM YCTPOWCTBOM.

Npumep 2. OnpeaeneHve 3a4epPKKN NpuU Nnepegaye AaHHbIX MEXAY N0KaNbHbIM U yAaNeHHbIMU
MY/AbTUNNEKCOPaMU-KOMMyTaTopamu. IP-agpec  yaaneHHOro My/AbTUMIEKCOpa-KoOMMyTaTopa paBeH
192.168.0.22.

LPOS > ping 192.168.0.22
Echo reply 0.231ms
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Mpumep 3. MNposepKa CBAZHOCTU CETM C NOMOLLLIO NocbIAKK ICMP-nakeToB Ha MyAbTUNAEKCOP-
KommyTaTop c IP-agpecom 192.168.0.225 B VLAN-e c Homepom 32.

LPOS > ping 192.168.0.225 -v 32 -t 3
Echo reply 0.281ms
Echo reply 0.248ms
Echo reply 0.236ms
Ping statistics:

Packets: Sent 3, Received 3, Lost 0 (0% loss)
Approximate round trip times:

Minimum 0.236ms, Maximum 0.281ms, Average 0.255ms

4.3.2 TMposepKa coctossHuAa uHtepdeiica Ethernet

OnAa  npoBepkM CcOCTOAHUA UHTepdeica MyAbTUNIEKCOPOB-KOMMYTAaTOpPoB Sprinter TX
MCNOAb3yeTcs NyHKT meHto “3.2.3 /Eth”.

Mo Karaomy mHTepdeiicy BbIBOAMTCA MHPOPMALMA 06 YCTaHOBAEHUWU COEAMHEHUA, pPeKUMe
AynneKca U CKopocTh paboTbl.

4.3.3 TMposepKa coctosiHuA uHtepdeiica E1

OnAa  npoBepkM CcOCTOAHUA UHTepdeica MyNAbTUNAEKCOPOB-KOMMYTAaTOpPoB Sprinter TX
MCNOAb3yeTcsa NYHKT meHto “3.2.1 /E1”.

OTobpakaetcs MHPOPMAUMA O COCTOAHWUM BUPTYaAsIbHOTO COEAMHEHUA WHTepPdeNcoB U ero
KOHOUIypauum.

4.3.4 TMposepKa coctosiHua uHteppeiica TDMoP

OnAa npoBepkM CcOCTOAHUA UHTepdeirca MyAbTUNAEKCOPOB-KOMMYTaTOpoB Sprinter TX
MCMNO/b3yeTCcA NYHKT MeHto “3.2.2 /TDMoP”.

OTtobparkaeTcs MHPOPMAUMA O COCTOSHUM BUPTYasIbHOTO COeAMHEHUs WHTepdelicoB U ero
KOHOUIypauum.

4.3.5 YcTaHOBKa guarHoctuyeckux wnendos

TecToBbI PeXMM No3BONSET NPOBEPUTb KaK annapaTHYO YacTb JIOKaNbHOrO My/bTUM/IEKCOpa-
KOMMYTaTOpa, TaK M pas3/inyHble CErMeHTbl CeTW, 06pa3oBaHHON NUMHMAMKW Nepenayn AaHHbIX, a TaKXkKe
NIOKanbHbIM W yAaneHHbIM obopygoBaHMeM. WM30/1MpoBaThb OTAE/bHbIE Y4YacTKM TpPakTa MOMKHO
BK/IlOYEHMEM TecToBbIX lWneindoB B UHTepdelicbl E1l. MynbTUNAEKCOP-KOMMYTaTOp A3eT BO3MOKHOCTb
BK/HOMATb B KaXKAblii U3 MHTepdeiicos E1 aABa BMAA ANArHOCTUYECKUX WNEeNdOB — IOKANbHbIN U YO3NEHHbIN.

B pexume noKanbHoro wnerida MynbTUNIEKCOP-KOMMYTATOP COEAMHAET BbIXOA MNPUEMHMUKA
nHTepdeica E1 ¢ Bxogom ero nepepatyvka. CurHan, noctynatrowmii Ha uHTepdeic E1, nepepaetca K
YOANEHHOMY MY/IbTUMNEKCOPY-KOMMYTATOPY, @ CUIHajA, MPUHATBIM OT yAANEeHHOro My/bTUMAEKCcopa-
KOMMYTATOPa W OTHOCALLMICA K saHHOMY MHTepdeiicy E1, urHopupyeTcs.

[ns BKAOYEHMA NOKanbHOro Weida Ha nopTy Heobxo4MMO BO BKIagKe MeHto “3.2.2.1
/TDMoP/nopt/config” napameTp Loop nepesectu B 3HauyeHue Yes.

Cxema NPOXOoXXAEHNA CUTHANA B PEXMME NOKAJ/IbHOTO Luneﬁd)a
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LLntos

Mopt G.703/E1 Mopr Ethernet

NPMEMHNK

nepenarumnk

MynbsTUnnekcop

toxa | Woxme

-~

Woxa | Woxme

nepegaTyvk NPHEMHHK

Beixog | exop
seixon | exon

[ns BKAOYeHMA yaaneHHoro waenda Ha NnopTy HeobxoauMMo BO BKNagKe meHio “3.2.1.1
/E1/nopt/config” napameTp Loop nepesectu B 3Ha4yeHue Yes.

Cxema NPoXOXKAEHUA CUTHaMa B peXume yaaneHHoro waenda.

Lntos

MopT G.703/E1 MopT Ethernet

np nepefaTumk

L

BbIXOA | BXOA

MynbTunnekcop

Hoxe | Hoxiaa

A
Yoxa | toxas

BbiXOA | BXOA

nepegaTtyvk NpUeMHWK

4.4 MOHMTOPUHI KayecTBa coegMHEHUA U CTaTUCTUKA owmnbokK

Ona oTobpaxkeHua CTaTUCTUKM uHTepdelica E1 n TDMoP mynbTMnaekcopa-KommyTaTopa
Sprinter TX wucnonb3yloTca nNyHKTbl MeHo “3.2.1.2 /E1/nopt/statistics”, “3.2.2.2 /TDMoP/nopt/state”,
“3.2.2.3 /TDMoP/nopt/statistics”.

4.4.1 C6poOC CTaTUCTUKMH

Ona cbpoca CYETYMKOB OLIMOOK Ha MY/IbTUMJIEKCOPAX-KoMMyTaTopax Sprinter TX Heobxoanmo
Ha)kaTb co4yeTaHue KaasBuw “ESC+R”, npenBapuTenbHO MNepenas B HYXKHbIA MYHKT MEHI0, CUYETYMKMU
KOTOPOro HEOHXOANMO OOHYINTB.

4.5 Yacro 3agasaemble BONPOCHI

1. Kak mynbTunaeKcop-KommyTaTop obpabaTtbiBaeT owmnbouHble coctoaHua E1?

MYAbTUNNEKCOP-KOMMYTaTOp 06pabaTbiBaeT ownb0o4YHble cocToAaHuA E1 n Ethernet chegytowmm
cnocobom:

Ownbku E1:

Pexknm 6e3 BblaeneHus GpelimoBon CTPYKTYpPbl:

B cnyyae coctosiHma LOS (Motepsa CurHana) Ha MECTHOM CTOPOHE MY/IbTUNIEKCOP-KOMMYTATOP
OyAeT NocblNaTh HA YAANEHHbIA MyAbTUNAEKCOP-KOMMYTaTOp nakeTbl IDLE npumepHo ABa pasa B CEKyHAY,
a YAANEHHbIN MyNbTUNAEKCOP-KOMMYTaTOp ByAeT reHepmMpoBaTb curHan AlS.

Bce apyrne cocTosHWMA, nocnaHHble ycTpoiicteom E1 (BKAtoYas MHPOpMaLMIO OTHOCUMTEIbHO
timeslot 0), O6yayT npo3payHO nepefdaHbl  MyAbTUMIEKCOPOM-KOMMYTAaTOPOM Ha  YAANEHHbIN
MY/IbTUNNEKCOP-KOMMYTATOP, @ TOT B CBOIO ouyepeb nepesact ux B IMHULO.

PeKnm c BblaeneHmem n KoHTpoaem GppeinmoBOM CTPYKTYpbI:

B cnyuyae LOF/AIS, o6HapyeHHOro Ha MeCTHOW CTOPOHE, MyAbTUMIEKCOp-KOMMyTaTop byaeT
CUIHANM3UPOBaATb O COOTBETCTBYIOLLEM COCTOAHUMU, OAHOBPEMEHHO C 3TUM MPO3PayYHO nepenasasd NOTOK
AaHHbIX HA YAANeHHbIA MY/NbTUMAEKCOP-KOMMYTATOP, a TOT B CBOK O4vepeab Mepeaact ero B JIMHUIO,
CUTHANU3UPYSA O HAIMUYUK OLIMOOYHOrO COCTOAHMS.

Owwnbkm Ethernet:

B cnyyae oTKasa ceTu nepegayy AaHHbIX (OTCYyTCTBME Mpuema Nnaketos, Hecywwmx E1 noTok) B
TeyeHun BpemeHn MaxTimeout B AnHMIO ByaeT nepenaBaTbCA 3KCTPANOAMPOBAHHbLIA noTok E1, a no
ncTevyeHun aToro spemeHn — AlS.

2. Kak a mory rapaHTMpoBaTb npuoputet Tpadumka E1 Hag, apyrumu gaHHbimu Ethernet/IP?
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MynbTUNAEKCOP-KOMMYTATOP pPeannsyeT TpuU BO3MOMKHOCTM YKasaTb MNPUOPUTET MAKETOB,
Hecywmx Tpaduk E1:

VLAN ID (YpoBeHb 2)

Mone ToS (YpoBeHsb 3)

UDP nopt agpecata (YpoBseHb 4).

Kaxaaa Bo3MOXKHOCTb QOS OCHOBaAHA Ha pa3/inyHbIX ypoBHAX OSI M MOXKeT HacTpamBaTbCa Ana
Kaxgoro notoka E1l wmHamsuayanbHo. ObpaTute BHMMAHWME, YTO MYAbTUMJIEKCOP-KOMMYTATOP TOJIbKO
nomeyaetr TDMoP TpaduK COOTBETCTBYIOLMMM METKamMM, Ha OCHOBE KOTOPbIX BCe Apyruve y3/ibl Cetu
(KomMMyTaTOpbI, MapLLPYTMU3ATOPBI...) AO/IXKHbI 0becneymnBaTb emy NPUOPUTET NpU Nepegade. Pelwan, Kakow
M3 MEXaHM3MOB WCMO/Ib30BaTb, MOXKanyncTa, ybeamtecb, 4TO BbIOpPaHHLIM BapuMaHT NoAAEpPKMBAETCA
MMetoLWmMmea ceteBbiM 0bopyaoOBaHMEM M UYTO OHO MPaBUALHO CKOHOUIypupoBaHo Ana obecneveHus
npuopuTesaLmm.

VLAN ID

MynbTUnNNEKcop-KOMMYTaToOp coBMecTMM cOo  cTaHgaptom |EEE  802.1p&Q. 310 paet
BO3MOXHOCTb Nosb3oBatento yctaHoBuTb VLAN ID n npuoputeT VLAN. 310 gobasndaet yeTbipe 6aiita MAC
ypoBHIo (YpoBeHb 2) Ethernet ¢ppeiima. 9Tn 6aitTbl cogepxat nHbopmaumnio o VLAN ID, u npuoputete
VLAN, KOTOpbIA MOKeT ObITb OT 0-7. BCTPOEHHbI KOMMYTATOpP MyNbTUMNNEKCOPa-KoMMyTaTopa Tpebyer,
4yTobbl NPUOPUTET ObIN pPaBeH 6-TM UAM 7-mu ans obecneyveHna abCONOTHOTO MPUOPUTETA, ECAN Ke
MCMNOJIb3YOTCA BO3MOXKHOCTU MpUOpUTE3aLMM [OMNOAHUTENBHOrO 060PYAOBAHMA, MOMKHO WMCMNONb30BaTb
ntoboe uncno. B aTom cnyvae mynbTUNAEKCOP-KOMMYTATOP JINLWb NoMeYaeT nakeTbl E1, a AONONHUTENbHbIE
KOMMYTaTOpPbl OTBETCTBEHHbI 33 TO, YTOObI AaTb NpuopuTeT cornacHo nHdopmaumm VLAN. Ybeautech, 4to
TpaduK E1 umeeT camblii BbICOKMIA NPUOPUTET B MECTHOM ceTn Ethernet.

ToS

ToS (Type of Service) - 6aiT, pacnonioXKeHHbI B 3aronosBke IP (YposeHb 3) M coctosiwuii B
6ONbLWINHCTBE C/ly4yaeB U3 Tpex cneayowmx nonen: "PRECEDENCE", npeaHasHayeHHoe ana o603HayYeHun
npuoputeta gatarpammbl, " TOS", yKasbiBalollee, Kak CeTb A0/IKHA AenaTtb BblObop meXay nponyCcKHoM
CNOCOBHOCTLIO, 3a4EPKKOWN, HAAEKHOCTBIO, U CTOMMOCTbIO M HEUCMO/Ib3yEMOE B HACTOALLEE BPEMS Mose
"MBZ", KoTopoe A0/1KHO ObiTb YCTaHOBAEHO Hob. MoapobHocTu onmncaHbl B RFC791, RFC1349 n RFC2474.
MybTUNIEKCOP-KOMMYTATOP NO3BOJIAET YCTaHOBUTL N060e 3HaYeHue (yKasaHHOe B LWeCTHaALaTePUYHOM
Buae) ans scero 6aiita ToS IP.

Mpumep:

Mpwn asonyHbix 3HavyeHuAx 101 ana nona IP PRECEDENCE mn 1000 gna TOS pesynbTupytowmii
6anT 6yaet 10110000, T.e. wectHaguatepuyHoe DO

MopTt HasHayeHua UDP

Ona nepepaun TDMoP TpadumKka MynbTUNAEKCOP-KOMMYTaToOp WChoab3yeT npoTtokon UDP
(YpoBeHb 4) M 3HayeHMe MopTa HasHayeHus B 3arosnoBke UDP npu 3Tom Bcerga ycTaHaBAMBAETCA B
AecATUYHoe 3HayeHue 41000. Y3nbl ceTM MmoryT ObiTb CKOHUrypupoBaHbl Ans obecneyeHus
npuopuTE3aLUMN COrNIAaCHO 3TOMY NOJIHO.

Y3/1bl CETU MOTYT UCMOJIb30BaTb, YTOObI onpeaennTs NnpuoputeT Tpaduky TDMoP cornacHo nosto
nopta Ha3HayeHua UDP.

3. BblaeneHne A0CTaTOYMHOI MNPOMYCKHOW CNOCOGHOCTU rapaHTUPYIOT Hagnexawme GyHKLUOHaNbHbIE
BO3MOKHOCTU MyNbTUN/IEKCOPAa-KOMMYyTaTopa?

OaHol TOIbKO MPOMYCKHOM CNOCOBHOCTM HeaoCTaToYyHO, YTO6bl rapaHTUMPOBaTb YCTOMYMBYIO
nepegdady E1, B ceTax, 3arpy:KeHHbIX AOMOAHUTENbHbIM TpaduKom (Hanpumep, Tpaduk MHTpaHeT mau
MHTepHET), MOMKET BO3HUKHYTb pAa, ApYyrvx npobiem:

daykTyauma BpemeHu 3ageprkku. Hecywme E1 TpaduK nakeTbl MoryT 6biTb 3a4eprKaHbl Ha
pasHoe Bpems (XoTa Becb TpadMK B KOHEYHOM CYeTe MPOMAET M3-3a TOoro $akTa, YTo ecTb A0CTaToYHasA
NPOMyCKHas CNOCOBHOCTL). ITO MOXKET NPOUCXOAUTL M3-3a NEepPerpyKeHHbIX CEeTeN, MeXaHU3MOB OYepeaen,
N T.4. MyAbTUNNEKCOP-KOMMYTAaTOP MOXKET KOMMEHCMPOBATb HEKOTOPYO GAYKTyaLMIo (80 2-yX CeKyHA), HO
6onblwasn GAyKTyaums Bbi3oBeT Npobsiemsbl.
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HenpasuabHbI NOPAAOK - MAKETbl MOTYT NPUIATK B APYTOM NOPALKE OTHOCUTEIbHO TOTO KaK OHU
6611 OTNpPaBieHbl. MybTUMNIEKCOP-KOMMYTaTOp BOCCTaHABAMBAET MOPALAOK C/1e40BaHMA NAaKeToB, HO NP
Masiom pasmepe AKUTTep-bydepa MoxKeT NPoM30iMTM NoTepsa MHPOPMaLUN.

MoTtepsa MMakeTa - MNakeTbl MOrAM b6biTb NPOWFHOPWMPOBAHbI Ha HEKOTOPbLIX Yy3/1ax B CETU
(MapwpyTnsaTopax/KOMMyTaTOPOB) M3-3a HEAOCTAaTOYHOM CKOpPOCTM 06paboTKM, 3aHATOCTM oyepeam
nepeaauyn Uan npuema, nepenonHeHuns 6ydepos, n 1.4. O6bIYHO 3TV NPOBAEMbI PeLIaloTCA, BblAeNEHNEM
BbICOKOTO npuoputerta Tpaduky E1 no oTHOWEHUIO K Apyromy TpadpuKy.

B cutyaumm, Koraa ysnbl ceTu He obecneuymBatoT npuoputesaumio ana E1 TpaduKka, paboTta
MY/IbTUNNEKCOPA-KOMMYTATOPa YXYALWAaeTcs, X0Ta A0CTaTOYHasA NPONyCKHan cnocobHocTn 1 obecneyeHa.

Mpy BO3HWKHOBEHUM Mpobiem 06paTUTECh B TEXHUYECKYID MOAAEPNKKY ANA MNOoAydYeHun
KOHCY/IbTaLMKM 0 cnocobax NpoBEPKU MYbTUMIEKCOP-KOMMYTaTopa U paboTbl ceTn

4. Kakosbl Tpe60BaHUA K NaKeTHOM CeTH, NPU KOTOPbIX BO3MOXKHa nepegaya notoka G.703/E1?

1. 3ppekmbi spemMeHU 3a0epHKU.

B TeKkyLwielt Bepcun HeT axonogasutens. Moatomy, ecnm aboHEHTbl MCNONb3YIOT aHaNOroBble
TEePMWHaNbI, TpaH3UTHoe Bpems 6onee 10 mc 6ygeT npuBOAMTL K MNOABNEHUIO XapaKTepPHOro
«MeTannnyeckoro» Tembpa ronoca, a 6onee 20-30 Mc — NOJIHOLEHHOTO 3X0. 3aMETHOCTb 3aBUCUT OT TMMa
TEPMWHAJIbHbIX YCTPOWMCTB M aKYCTUUYECKOTO OKPYHKEHUS.

2. [flomepu nakemos.

CnoHTaHHbIe MOTepU NAKeTOB YCTPOMCTBO MOMET MCNpaBAATb NOCPeACTBOM MPOMPUETAapHOro
HadeKHoro npotokona. OQHAKO Ha 3TO HYXHO BPEMS, U €C/M M3-32 3aMETHOM TPaH3UTHOM 3a4epPXKKU
NMOBTOPHbIN NaKeT NPUAET NO34HO, OH He ByaeT UCno/ib30BaTbCA.

3. Bapuayus spemeHU 300epHCKU.

Bapvaumm BpemeHW nepedayM  NakeToB  KomneHcupytotca  Oxuttep-bydepom  Ha
NPUHUMAKOLLEM  MY/IbTUMJIEKCOPE-KOMMYTaTope, pasmep [xutrep-bydpepa p[osiKeH ObiITb  Hosblie
MaKCMMaNbHO AOMYCTUMOrO OTK/IOHEHUS BPEMEHW Mnepenayn oT cpefHEero BpemeHW nepegayun naketa
natoc 1 mc.

5. Kakas MMHMManbHas NpPonycKHaA cnocobHOCTb TpebyeTca AnA nepepayun 1-ro CTpyKTypupoBaHHOro
1 HECTPYKTYPUPOBAHHOro NoToKa G.703 uepes IP-ceTb 1 Yepe3 Ethernet-ceTb? OT 4ero aTo 3aBUCUT?

Y 06ounx NOTOKOB HOMMHanNbHas 6utosBaa ckopocTb 2048 k6ut/c. O6o3HaumMm E1 = 2 048 000
6ut/c.

Ecnu, Hanpumep, ucnonblyerca nepegada naketramm no N 6alT nonesHoM Harpysku, To Ha
KaXKAbl NAKeT HY)XeH elle 3aronoBok, XX 6aint gns naketa 802.3 n YY 6aitT gna naketa UDP. Nostomy
ncnonb3yemas nonoca 6onblue.

[NMHbI COCTaBHbIX YacTeli 3aro/I0BKOB NaKeToB cieaytowme (B 6aiTax):

MAC = 14 (DA = 6, SA = 6, EtherType = 2)
VLAN = 4
TDMoP = 14
IP = 20
UDP = 8

3aronosok ana naketa 802.3 (MAC + VLAN + TDMoP), XX = 32 6aitta = 256 6ut
3arosi0BoK A1 naketa c IP/UDP, YY = 60 6ait = 480 61T
Konunuectso Ethernet nakeTos B cekyHay Ana nepegauyu notoka E1, Cnt = 2 048 000/N

El1 = 2048000 (6bmroBas CKOpOCTEH moToka El1, 6wur/cC)

N = 2048 (momesHas HaArpys3ka, OuT)
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XX = 256 (gmmHa 3arojioBka 6es3 IP/UDP, 6ur)
Yy = 480 (mamHa 3arosioBka ¢ IP/UDP, 6wur)
Cnt = 1000 (KommuecTBO Ethernet makeToB B CEeKYHIY)

Monoca nponyckaHua ana naketos 802.3 (6e3 3azon0ekoe IP/UDP) B 6utax =
Cnt * XX+ Cnt * N=1000 * 256 + 1000 * 2048 = 2 304 000 6uT/c nan 2304 k6um/c

Monoca nponycKaHua Ana NakeTos ¢ 3a2oa0eKkamu IP/UDP B 6utax =
Cnt * YY + Cnt * N = 1000 * 480 + 1000 * 2048 = 2 528 000 6ut/c unn 2528 k6um/c

CBogHble Tabmubl N0A0ChI NPONYCKAHWA AN1A 0AHOro NoToka E1 B K6VIT/C ANA Pa3HbIX MapaMeTpoB:

¢ IP/UDP, maxPayload = 1458 6aitt
K6uT/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 ‘ 4 ‘ 2 ‘ 1 fps
FrameSize (0,5 mc)

1 2560 | 1536 | 1024 | 768 | 640 | 576 | 2000
2304 | 1280 | 768 | 512 | 384 | 320 | 1000

5 2150 | 1126 | 614 | 358 | 230 | 166 400
10 2099 | 1075 | 563 | 307 | 179 | 115 200
20 - 1050 | 538 | 282 | 154 90 100
63 - - - 264 | 136 72 | 31,75

6. KakoBa 3aAepXKa BHOCMMman yCTpOﬁCTBOM M OT Yero oHa 3aBUCUT?

3apeprKkKa Ha NakeTU3aumio BO BXOAHOM yCTpoicTBe. MponcxoauT Ha BpeMsa 3anoIHEHMA NaKeTa
OaHHbIMK oT E1 - FrameSize.

3apeprKKa B gxuTTep bydepe B BbIXOAHOM yCTpoincTBe. B cpegHem paBHa pasmepy bydepa,
KOTOpPbI yCTaHaBAMBAET NO/b30BaTe/Ib UCXOAA U3 NapameTpoB ceTu - JBSize.

7. Kakue Tunbl curHanuMsauuu nepepgatorca wnosom? CAS, CCS? Jliobbie? EcTb nnM Kakue-nubo
orpaHuueHua? PRI ISDN, SS7, proprietary out of band?

Jobble. B Tekywiel Bepcun KaHaa abcontoTHO Npo3payeH.

8. Kakum 06pa30M npoucxoauT nepepada CMHXPOHM38U,MM? Kro MO)KET/AOH)KEH ABNATLCA UCTOYHUKOM
CUHXPOHU3aLUuun B cetn? MoXeT U W03 ABAATbCA UCTOYHUKOM cm-lxpocurHana?

B TeKyliei BepcMM Ha KaxkOOM BbIXOAHOM nopTy E1 CMHXpOHM3aLuMs BOCCTaHaBAMBAETCA
MPOrpPaMMHO, UCXOLA U3 XapaKTEPUCTMK NOTOKa NPUHATOrO Yepes ethernet nam ot gpyroro nopra E1.
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9. [lopaepxknBaeTtca nm cTpyKrypa FAS, CRC4?

Ctpyktypa FAS/NFAS MoXeT aHa/nM3MpoBaTbCA, €CAM B yCTaHOBKax notoka E1, napametp
"Unframed" yctaHoBneH B "No". B 3Tom c/iydae, OTCYTCTBME TaKOM CTPYKTypbl OyAeT BOCMPUHATO KaK
owmnbka. Crpyktypa CRC4 MoOXKeT aHanu3MpoBaTbCsA, €CAM B YCTaHOBKAx MoToKa E1, BbicTaBUTb
cooTBeTCTBYOWME onunn B napameTpe "CRC4".

10. KakoBa maKcMmanbHasa A4nHa Kagpa, obpabarbiBaemas BCTPOEHHbIM KOMMYTaTOpom?

MoxeT bbITb HacTpoeHa Ha 1518 untagged / 1522 tagged, 1632, 2048, 10240. 3HayeHUe No
ymondaHuio 1518/1522. 3aBMcKT OT annapaTHOM BepCUM YCTPOMCTBA.

11. Kakum ob6pasom pasgenserca wmupuHa WAN-KaHana mexay notokamu E1 u octanbHbim Tpadpukom?
[AnHaMKnYecKu, CcTaTU4ecKn, oT Yero 3aBUCUT?

B KommyTaTope ecTb 4eTbipe ypoBHA ouyepegeit. MakeTbl, Hecywme E1, MmeloT npuopwurer,
3afaHHbIi napametpammn "VLANPri", "ToS" B nyHkte "3.2.2.1 /TDMoP/nopt/config". Mo ymonyaHuio,
AVUCLMNAMHA NNaHMPOBaHUA — strict priority, TO ecTb ecnn ecTb XoTA 6bl OAMH NaKeT ¢ AaHHbiMKU E1, OH
6yaeT HanpaB/eH B BbIXOAHOM MOPT paHblUe BCEX OCTajIbHbIX MAKeTOB. TaKasa AWMCUMNIMHA rapaHTUMpyerT,
YTO €C/IM roNI0COBblE AaHHble B NPUHLMNE MOTYT BbiTb A0CTaBAEHbl Yepes arperaTHble MHTEPdENCbI, OHU
6yayT AOCTaBAEHbI B /1106bIX YCNOBUAX.

AncumMnanHy nnaHUMpPoBaHUA BbiIXxoga GPENMOB MOXKHO M3MEHUTb napameTpom "Scheduling" B
nyHkte "3.2.10 /EthGlobal". MoHO opraHuMsoBaTb niaHMpoBaHWe ouepenelt Tuna round robin ¢
Pa3/INYHBLIMU OTHOLIEHUAMMK, obecrneynTb 4YacTM MAM BCEeM MaKeTam MnoJsb3oBaTesibckoro Ethernet
NPUOPUTET PaBHbIN WUAW NpeBbllaoWmnii TakoBoit y E1l. OgHako 3TO 3a npegenamm notpebHocTel
06bI4HOro NoNb30BaTe A, Pa3Be YTO 3TO MOXKET BbITb MHTEPECHO Ha Y3KMX KaHasax, Mo KOTOPbIM NbiTatoTcA
nepenaBaTb HECKOJIbKO NOTOKOB E1. PasHbili NpuvopuTET NO3BOAUT A0OUTLCA NoodepenHoN Aerpagauuu
NOTOKOB NPW CyXKEHWUM KaHana, a He paspyLleHMsa BCeX NOTOKOB O4HOBPEMEHHO.

12. MonHoCTbIO M HE3aBUCUMAA CUHXPOHU3ALUUA ANA KaxKAOro noprta, nepegatowiero notoku E1? Ectb
1 Kakue-nnbo orpaHnueHua?

MonHoCTblO HE3aBUCKMMA.

13. Kakoii a¢pdeKT faér yctaHoBKa napametpa Unframed = Yes/No?

Motok ¢ napametpom Unframed = Yes, nepepaetcs 6e3 KOHTPONA COLEPHKMMOrO.
EAMHCTBEHHOE, YTO BOJIHYET MYJ/IbTUM/IEKCOP-KOMMYTATOP — Ha/MuMe XOTb KaKoro-HMbyab curHana u
BbIMONHEHWe npaBua KoaumposaHua AMI/HDB3. MoTtok ¢ napametpom Unframed = No, nposepAaeTca Ha
Hannume FAS/NFAS. OrtcytctBne  ¢dpeiimoBoin  nocnenoBaTeNibHOCTU  cumTaeTcA  owunbkoin. C
bpenmmpoBaHHbIM noTtokom (Unframed = No), MOKHO MCNOAb30BaTb KOMMNPECCUIO, YCTAHOBUB NapameTp
Compression = Yes, B nyHKTe “3.2.2.1 /TDMoP/nopt/config”

14. Kak onpeaenuTtb ONTUManbHbIM pasmep AXutrep-6ydpepa? Ha uto BAMAET M3MeHeHMe pasmepa
BbIXOA4HOM ouepean?

OH fo/1KeH bbITb 6onbLue, Yem GAYKTYaUMa TPAH3UTHOrO BPeMeHM B ceTU. Hanpumep, ecam ans
CTa NaKeToB BpemMs TpaH3uTa Konebnetcsa oT 2.5 oo 6.5 mc, To 6ydep gonkeH 6biTb, x0T 6bl 4 MC, YTOObI HU
OAMH NaKeT He 6bln noTepaAH. Jlydwe, ecnu 6ydep ewe 6onblue, TOrga CMOXKeT paboTaTb MexaHM3M
nepesanpoca NOTePAHHbIX NaKeTOB.

PekomeHayembli pasmep OxutTep-bydepa B MC, MOXKHO NOCMOTPETb B nNapamerTpe
"RecommendedJB" B nyHKkTe "3.2.2.3 /TDMoP/nopt/statistics".

He Bceraa mMoXHO yA0BAeTBOPUTL 3TOMY ycnosuto. Hanpumep, 8 KaHane Wi-Fi nogasnatowee
60/bLWIMHCTBO NAKETOB [OCTaBAAETCA 3@ eAMHWUUbI MWANUCEKYHA, a Hebonblaa 4vacTb, ckaxem, 0.1%,
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3a[eprKMBaeTCs Ha ceKkyHay M 6onee. HenpaKTMyHO ycTaHaBnuBaTb bydep B OBe CEKyHAbl M3-3a
Henpuemnemon 3agep’KkuM 1 axa. Ero cnegyer ycTaHOBUTb, CKaxkem, 10 mc, M MPUMUPUTLCA C TeM, YTO
Masian 4yacTb NakeToB ByaeT noTepsAHa U BO3HUKHYT BbinageHua. OHU NPAKTUYECKM He YXYALWaloT KayecTBo
nepezayn rosioca v NoYTH He BAMAIOT Ha paboTy paKCoB U MOLEMOB.

MosaTomMy BO BCeX C/yyasx, Korga AMCNepcus BPEMEHM 3aZeprKKM MpeBblllaeT eauHuUbI
MWININCEKYHA, BEMUYNHA Bydepa — KOMMPOMMUCC MEXKAY 3a4,ePHKKON U KOIMYECTBOM MOTePAHHbIX NaKeToBs.

15. Kak onpegenutb onTMManbHbIA pasmep AaHHbIX B NakeTe? Ha uto BAnAeT usmeHeHue?

Bosblue NakeT — MeHblle OBepXe/ Ha nepeaayvy 3aro/ioBKa. bosiblie 3aepiKa Ha NakeTusaumio.
Bonblue notepun nonesHon nHbopmaLmm npu NponagaHUmn ogHOro nakeTa.

16. Kakoe MmaKcMmaibHOE KOIMYECTBO NOPTOB MOXHO 06be4UHUTD B CTEK?

CTeK 60/blUe He noaaepKunBaeTca.

17. Kakoit Homep NopTa MCNOJIb3yeTCcA YCTPOIMCTBOM NpU nepegaye no nNakeTHol cetn?

UDP - 41000 dst, 41001 src

18. 3auem Hy)XeH BCTPOEHHbIA TePMUHA/IbHbIM cepBep U Kak UM NOaIb30BaTbCA?

Hanpumep, Ha caliTe ycTaHoBAeH w3 BmecTe ¢ ATC, y KOTOPOM M3 NOPTOB ynpaB/ieHWNA TONIbKO
RS-232. CepBep npuroamtcs, 4tobbl ynpasnaTh ewe n 3toi ATC yepes IP ceTb. Ee nopTt RS-232 noasutca Ha
cooTBeTcTBYlOWEeM IP nopTy Hawero wto3a.

19. Mbi xoTum nepeaaBaTb AaHHble E1 yuepe3 paguo-Ethernet. Bcerga nm 6yaer pabotaTtb w3 B 3TOM
cxeme. KaK Hy)>XHO ero HacTpouUTb ANA ONTUMAIbHOW PaboTbl, U KaKue orpaHUYEeHUsA BO3MOXKHbI?

Mo Hawum npeacTaBAeHUAM, HYXKHO MMEeTb MOJIOCY, B MNapy pa3 NpPEBbIWAOLLYO 3arpysKy
KaHana pgaHHbimuM EL1. PacnpepeneHve BpemeH 3af4epKKM MaKeToB AO0/MKHO OblTb COCPefoTOYEHO B
nHtepsane 0..10 mc Bo n3berkaHne NOABAEHMSA CUNLHOTO 3xa. Mpu 3Tom AXUTTEp Bydep CTOUT YCTaHOBUTD,
cKarkem, 15 mc. MaKeTbl, 3ageprKaBmecs 6onblle, Yem Ha 3TO Bpems, byayT BbibpolueHbl. MosTomy aona
TAKWX NaKeTOB B KaHasie A0/IXKHA OblTb HEGONbLWON. [NAAA HA CTAaTUCTMRY E1, MOXKHO OLLEeHMTb, KaKas fons
nakeToB He nonana B jitter buffer.

Kpome 3Toro, ewe oamMH napameTp — maximum gap interpolation — yKkasbiBaeT Bpems, B Te4eHMe
KOTOPOro Npu MOJIHOM OTCYTCTBMWM NAKETOB Ha BXxo4e LW/t3 byaeT nbiTaTbca noaasaTb Ha nopt E1
npeablaylwmnini ypoBeHb, YTObbl M3beXKaTb LWENYKOB M NMOMeX B KaHane. [lo UCTeyeHun 3Toro MHTepBana
LU/IHO3 PeLUnT, YTO CBA3b BCE XKe nopsasnack, 1 Bblaact AlS.

B Tex Wi-Fi KaHanax, KOTOpble Ham BCTPEYa/UCb, PAa3 B HECKOJIbKO MMUHYT Mepeaada
npuocTaHaeansaeTcs Ha ~800 mc, U n3pegKa Ha ~1600 mc. MoaTomy napameTp maximum gap interpolation
CTOUT ycTaHasamBaTtb B 2000 mc.

4.6 TexHu4yeckana noanepikKa

TexHuyecKan noagepkka MoXKeT ObiTb NnosiyyeHa oT gucTpmubbioTopa, Y KOTOporo bl KynaeH
MYNbTUNAEKCOP-KOMMYyTaToOp. 3a AONoJHUTEeNbHOW WHbOopmaumen, noxkanyihcra, obpawaitecb K
Npou3BOAUTENIO.
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5 O6HOoBNEeHMe nporpammHoOro obecneyeHus

HauuHasa c sepcun NO LPOS 1.0.9.4SR2, nsmenunca MAC-agpec no ymonyaHuio. B ceasu c atum,
npu obHoBneHun MO c 6onee crapoii Bepcum Ha Bepcuio LPOS 1.0.9.4SR2 u Bblwe, HeobxoaMMO
nepesanyctuTtb NoToku E1.

5.1 O6HoBneHue yCTPOUCTBa, Yepes telnet unm mepmuran

1. Ons obHOBNEHUA MPOLIMBKM MYNbTUNIEKCOPA-KOMMYTAaTOpPa HEOBXOAMMO NOAKNOUYNTLCA K HEMY
no FTP B maccMBHOM peXume, Mcnonab3ya JOTMH — admin, napoab — admin. Tocne NoAKNOYEHUA 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/iM 3TOT $alin, oH He oTobpasnTca.

3. MoaxntoumTeCh K YCTPOMCTBY, UCNONb3ys telnet UM 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 3arpy»KeHO € HOBbIM NPOrPaMMHbIM obecneyeHmeM.

5.2 O6HoBneHue ycTpoucTBa, Yepes web-unrepdeiic

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 obpasom onepaLMOHHON CUCTEMbI M AOMKAUTECH, KOTAA OH 3arpysutcsa Ha
YCTPOWCTBO.

4. Haxmute "MPUMEHUTDL", uTo6bl 06HOBUTL CUCTEMY.

5. MNepesarpysuTe cuctemy, YTobbl 06HOBIEHUA BCTYNWUIM B CUANY, HaxKaB ccbinky "MEPE3ATPY3UTL".
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6 TexHuuyecKoe obcny>KuBaHue

Meproanyeckoro TEXHMYECKOro 0b6cnyKnBaHMa obopya0oBaHUA He TpebyeTca.
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7 TlapaHTUK usrotosutens

MyAnbTUNAEKCOP-KOMMYTATOP NPOWEN NpeAnpofaXKHbIA MNPOroH B TeyeHne 48 4acos.
N3rotoBuTenb rapaHTUpyeT COOTBETCTBME MYJ/IbTUM/IEKCOPA-KOMMYTATOPa TEXHUYECKUM XapaKTepUCTUKam
npu cobaoaeHMM NONb30BaTEIEM YCNOBUI SKCNYyaTaLMK, TPAHCMOPTUPOBAHMA U XPAHEHWUA.

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 TeYeHME 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
BO3eNCTBUEM,

TO PEMOHT OCYLLECTBNIAETCA 3a CHET NON1b30BATENA.

JocTaska HeuncnpasHOro MYNbTUNNEKCOPA-KOMMYTATOpPA B PEMOHT  OCyLWlecCTBNAETCA
no/sib3oBaTenem.

lapaHTUiMHOe obCnyKMBaHME MpPepbiBaeTcA, ecAn MoAb30BaTe/lb NPOWU3BES CaMOCTOATE/IbHBbIN
PEMOHT MY/IbTUMEKCOPA-KOMMYTATOPa (B TOM YMC/E, 3aMEHY BCTPOEHHOIO NpeaoXpaHuTens).
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