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1 Ha3HauyeHue

Lno3 TDMoP MM-104, MM-116 (ganee no TeKCTy LUM03) NpegHa3HaveH Ansi OAHOBPEMEHHOM
nepegayvm HECTPYKTYPUPOBAHHbIX UMW CTPYKTYPUPOBaHHbIX LUMpOBbIX NOTOKOB E1 1 BbICOKOCKOPOCTHOrO
kaHana Ethernet 10/100 unun 10/100/1000 yepes IP- unu Ethernet-ceTs.

LLno3 moxeT BbINOMHATL pasnuuHble dyHkumn. MNpumepsbl Ha Puc. 1 un Puc. 2 nokaseiBatoT
HEKOTOpPble BO3MOXXHOCTM NOCTPOEHUSA CUCTEM C UCMOMb30BaHMEM LUNIO3a.

B cxeme, npeactaBneHHom Ha Puc. 1, wnto3bl MCNONb3yTca Ans 00beguHEHNs CyLLEeCTBYHOLLEN
WH(pacCTpyKTYypbl yaanéHHbix oducos vepes IP/Ethernet-ceTb.

B cxeme, npeacrtaBneHHonW Ha Puc. 2, wno3 npuMmeHeH ans obbeguvHeHusa Tpaduka oT
yAaneHHbIX LM30B B LIEHTPanbHOM y3ne.

Ethernet]i

ATC MM-104 MM-104 ATC
—

Ml ==

—

M- ==
M- 1 M- 1
NI M

Ethemet:li Ethernet

Puc. 1. O6beguHeHue cylecTByOLWEeNn MHPPACTPYKTYPbI yaAanéHHbIX ohucoB
yepes IP/Ethernet-cetb

Ethernet Ethernet

MM-104

Ethernet:li
Ethernet

2xE1

Ethernet

Ethernet

MM-104

Ethernet:li
T Ethernet

2xE1

N

Puc. 2. MoaknroyeHne yaanéHHbIX ohMCOB K LieHTpanbHOMY

Wnio3 TDMoP MM-101 npegHasHadeH Ons nepefaynM OAHOrO HECTPYKTYPUPOBAHHOMO WU
CTpyKTYpupoBaHHoro notoka E1 uepes IP/Ethernet-ceTs. LLUnto3 BbinonHeH B Buae SFP Moayns ¢ nopTom
E1 v yctaHaBnuBaeTcs B cylwecTByolee o6opygoBaHue Ethernet.

Mpumep Ha Puc. 3 nokasbiBaeT 0guH U3 BapuUaHTOB UCMOMb3oBaHus wrto3a MM-101.
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Ethernet 4|:Ethernet

— 2 — 7
= Ethernet _— Ethernet //——~
TDMoP. \\J TDMoP.

El El

Puc. 3. PacwuupeHune pyHKkuMoHana obopyaoBaHma cyllectByrowen IP/Ethernet-cetn

Wnio3 TDMoP MM-164 npepHasHavyeH nns arperauum noTtokoB E1, nepepaBaembix yepes
IP/Ethernet-cetb TDMoP-wnio3amn MM-101, MM-104, MM-116 n MM-116M. MNMpwn BkntoyeHun MM-164 B
konbuo STM-1 Bo3amOXxHbI BolgeneHvne/BctaBska Ao 126 notokos E1/G.703 (4o 63 NOTOKOB Ha Kaxabln 13
noptoB STM-1) n nepegaya nMx Ha OkOHeuHble y3nbl vepe3 |P/Ethernet-ceTb. TpaH3uTHas nepepadva
notokoB E1, He Bblaensemblx u3 konbua STM-1, He ocyLlecTBNsETCS.

LLUno3 nmeeT anekTpuyeckne n ontudeckme mHtepdencel Ethernet, paboTtatowme Ha ckopocTu
10, 100 n 1000 Mb6wuTt/c, yTo obecneumBaeT onepaTtopy rMOKOCTb NpU opraHuM3auMuM AOoCTyna B CeTax
Metro Ethernet n FTTx.

LLnto3bl MOryT BbINOMHATL pasnuuHble dyHKumn. lMpumepbl Ha Puc. 4 - Puc. 5 nokasbiBatoT
HEKOTOPbIE BO3MOXXHOCTM NOCTPOEHNSI CUCTEM C UCMOSTb30BaHMEM LUITHO30B.

aen d Gigabit
Ethernet

BOINC

Sl o 16 XE

LleHTpanbHbIN

Zelax Gigabit e
odcpuc MM-164 Ethernet :
Gigabit '
Ethernet
SDH IP/ ETHERNET
BOJC

Gigabit
Ethernet
Ethernet

IP/MPLS

MM-104

Ethernet
Ysen N

Puc. 4. Arperauus notokoB E1, nepegaBaembix 4yepe3s IP/Ethernet-cetb TDMoP-wnio3amu MM-104
(MM-116) nnn MM-132 B notok STM-1
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STM-MUX

LleHTpanbHbIN
oduc

Zelax
MM-164

Gigabit

Ethernet

STM-MUX

Y3en 1

Zelax
MM-104/116

‘ Ethernet

IP/ ETHERNET

Ethernet

MM-104/116

Y3en N

Puc. 5 BoigeneHue/BctaBka go 126 notokoB E1/G.703 us konbueson cetu SDH ypoBHa STM-1 u
nepepaya Ux Ha OKOHeuYHbIe y3nbl Yepe3 ceTb IP/Ethernet

MM-101, MM-104, MM-116, MM-164
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2 Nepepaya notokoB E1 yepe3 nakeTHble CeTH

2.1 OObwee onucaHue

lMpoBangepbl ycrnyr M KIMEHTbl 3aMHTEpecoBaHbl B Mepefade rorioca 4epe3 HageXHble U
Hegoporne cetun Ethernet, IP n MPLS. W3BectHasa TexHonornss VolP npepgoctaBnseT Takyko
BO3MOXHOCTb, HO €€ WCMonb3oBaHWe TpebyeT MHBECTMUUM B WMHAPACTPYKTYpPy CETENM M 3aMeHbl
numeroLLerocs 1, B 6onbLUMHCTBE criydyaes, cTabunbHO paboTatoLlero 060pyaoBaHUsA Ha HOBOE OKOHEYHOEe
obopynosaHue (ATC, mynbTunnekcopbel TDM 1 T. 4.).

Hanpotus, texHonorns TDMoP (Time Division Multiplexing over Packet networks) nossonset
ncnonb3oBaTh uMetloeecs obopyaoBaHMe COBMECTHO C HOBbIMW CETSAMM Nepefayvv OaHHbIX, a Takke
cdopmupoBaThb KaHanbl Nnepegayun ronoca noBepx UMELLNXCS NakeTHbIX ceTen. DBOMOUMOHHBLIN Noaxoa,
CBSA3aHHbIN C wucnomnb3oBaHvem TexHonormn TDMoP, obecneunMBaeT MakCMMarnbHyl0 — 3alluTy
KanuTanoBnoxeHun, 6narogapsi npo3payHon nepegade no cetsm Ethernet/IP/MPLS Bcero Tpadwmka TDM
He3aBMCMMO OT MCMONb3YyEMbIX MPOTOKOMOB unu curHanu3aumi. ObopyposaHne TDMoP nonyuuno
pacnpocTpaHeHne B CETAX pasnuyHoro macwraba.

OcHoBHasa nges TexHonorum TDMoP 3aknioyaetcsi B TOM, YTO HEMNpepbIBHbIA BXOOHOW MOTOK
AaHHbIX (vawe Bcero E1), pasbuBaetca Ha dparmMeHTbl, KOTOpble [OMOMHAITCA HeobGXoanMbIMU
3aronoBkaMn M B BuAe MakeToB MepepalroTcs B ceTb. Ha mpuHMMalowen CTOpoHe 3arofioBKW NakeToB
aHanusMpyrTCHa 1 0TOPAaCHIBAKOTCS, @ U3 OCTaBLUMXCA PparMeHTOB AaHHbIX POPMUPYETCH HENPEPLIBHbIN
BbIXOOHOW NOTOK AaHHbiX E1. Mpu 3TOM napameTpbl BLIXOAHOMO MOTOKa COOTBETCTBYIOT napameTrpam
BXOAHOTO.

Takum obpasom, TexHonorns TDMoP no cytn amynupyeT «megHbln NPOBOA» M C TOYKN 3PEHUS
nonb3oBaTtens npegcraenset cobon obblMHOE MPOBOAHOE COeAMHEeHVE Mexay OBYMSA TenedOHHbIMU
CTaHUMAMU Ny gpyrmm obopygoBaHueMm, onepupyrlowmMMm notokamm E1 (Puc. 6). Takom nogxon K
opraHuMsaumMm CBsA3M MO3BONSET COeAuHATb uMmeloleecda obopygoBaHve E1, He crankuBascb c
BOMPOCaMu ero COBMECTUMOCTYM C CeTAMU Nepeaayu AaHHbIX.

ButoBbi [NakeTbl ¢ 4aHHBbIMU Cetb [NakeTbl ¢ JaHHBIMU ButoBbINn

notok E1 notoka E1 notoka E1 notok E1
¢>parmeHTbl NnoToKa ﬂepeﬂaqa B CeTb anléM n3 cetun BoccTtaHoBneHue

cHabxatoTcsa 3arofioBkamm MCXOAHOro NoToka

Puc. 6. Cxema npeobpa3soBaHus notoka E1 npu ero nepenaye 4yepes nakeTHylo ceTb

Peanusaunn texHonorum TDMoP cBasaHa ¢ pelueHnem ABYX OCHOBHbIX 3a4au.

MepBasi 3agada cocTouT B criegyowem. lNpu nepedave faHHbIX 4vepe3 cetu Ethernet
HeobXxo4MMO BOCCTaHaBnMBaTb GUTOBLIN CUHXpOCUrHaM notoka E1 Ha yaaneHHoN CTOpoHe, Tak Kak B
TaKUX CETSAX HET BO3MOXHOCTM HEMOCPEACTBEHHON Nepefayn CUHXPOMMMYNbCOB. [MoMUMO 3Toro, Bpemsi
3a[epKKM MakeTa B CETU — CryyaiiHasi BenuynHa. BoccTaHoBNEeHME CUHXPOHMU3ALMN Ha NPpUHUMAatOLLEN
CTOpPOHE OCYLLUECTBNSETCA chneunanbHbiMU  anroputMamy Ha OCHOBE HEMpEepbIBHOMO HAKOMMEHUs
CTaTUCTUYECKUX OaHHbIX O 3aJepXKKkax NpUbLITUSI MaKeTOB.

BTOpaﬂ 3aga4vya — KoMneHcauua noTepb NakeToB MNMpuU UX nepegadvye 4yepes CeTb. KoHeuHo, npu
NOCTPpOEHUN CeTn nepenayvn OaHHbIX UCMOJb3yeTCA HadeXHoe O60pyﬂ,OBaHMe, TaK YTO MHTEHCUBHOCTb
Takunx notepb CBOAUTCA K MUHUMYMY, OJHAKO OHUN BCe-TakKU CIy4arTCAd, U KaXKabl Takom CJ'Iy‘-I&VI Tpe6yeT
KoppeKuunn. B TexHonorun TDMoP npeanycMmoTpeHbl ABa crnocoba komneHcauum NOTEPAHHbIX NMAaKeTOB: C
NOMOLUBbK UX I'IOBTOpHOVI nepenayn n npuMeHeHnem nHTepnonaunn.

[na nepegaun notoka E1 ncxogHasa nocnenoBatenbHOCTb GUT (OMTOBBINM NOTOK) pa3buBaeTcst Ha
paBHble oparMeHTbl, KOTOpble CHabxalTcs Heobxogumbimu 3aronoBkamu Ethernet, IP/UDP 1 TDMoP
(Puc. 7), nocne 4yero cdOpPMUPOBAHHbIE TakuM OOpa3oM NakeTbl LOMOSHAKTCA UUKIUYECKUMU
KOHTporbHbIMM cymmamun CRC u nepepalotcs B ceTb. Ha npuHumalowen CTOpoHe M3 MOMyYeHHbIX
NakeToB Mocfne MPOBEPKU U yAaneHus cnyxebHoi mnHdopmauun dopMmpyeTcsl nocnenoBaTenbHOCTb
6utoB E1, naeHTMyHasi BXOOHOW Kak MO napameTpam LENOCTHOCTM LaHHbIX, Tak M MO BPEMEHHbLIM
napameTpam.

8 © 2023 Zelax MM-101, MM-104, MM-116, MM-164



Ethernet VLAN IP/UDP TDMoP [aHHble notoka E1 CRC

\ A A A A A )

Y Y Y

Y Y Y
14 cant 4 banTta 28 bant 14 6ant oT 32 go 1452 6ant 4 b6awnTa

Puc. 7. ®opmaT naketa ¢ gaHHbIMM noToka E1

LLnto3bl B cBOEN paboTe MCnonb3ytoT cobCTBEHHLIN NpoTokos TDMoOP, KoTopbIi ycTaHaBnMBaeT
BMUpTyanbHOE coeanHeHne Mexay KOHEeYHbIMU y3namMun cetun (I'ICGBLI,OI'IpOBOLI,HOVI KaHaJ'I), MO BO3MOXHOCTU
BOCCTaHaBNMBaeT nMNOTEPAHHbIE NaKeThl, HaKkannmBaeT I/IHd)OpMaLI,VII-O O 3ajdepXKax B CeTwu.
MpeoycmoTpeHa nepefaya He BCex (a TONbKO BbIOpaHHbIX) TaliMCNOTOB NoToka E1.

Bo3moXeH MOHUTOPUHI COCTOsiHMI nopToB E1, kak mnokanbHOro (K KOTOPOMY MOAKMHOYEH
TepMuHan nonb3oBaTens), Tak n yaanéHHoro (AMCTaHLMOHHO).

[lns ycTaHOBMNEHUs COeAMHEHUST MeXAY LUNo3aMu U KOHTPOSst NapaMeTpoB nepegaydn notoka E1
ucnonb3dyetcs npotokon SIP (Session Initiation Protocol) RFC 3261, oGecneunBatowimii BbICOKYHO
rMOKOCTb, pacLUMpPSEMOCTb M NpPo3payvyHoCTb. Kaxxgoe M3 yganéHHbIX Apyr OT Apyra B3aMMOLeNCTBYHOLNX
ycTponcTts (Hanpumep, Tuna MM-104) BbinonHsieT dyHKkUuuM knveHTa u cepBepa SIP, obecnedynBas
CYMMETPUYHOCTb COEANHEHUN.

TexHonorna TDMoP moxeT 6biTb MCMonb3oBaHa Ans npo3padyHon nepegadn notoka E1 yepes
NMakeTHYI CeTb, OOQHAKO B HEKOTOPbIX Cry4asix HeobxoaMMO nepefaBaTb YacTb CTPYKTYPMPOBAHHOIO
notoka. VHoroa BoO3HMKaeT HeobxoouMMOCTb nepegatb NOTOK E1 yacTtamm B HECKONMbKO MyHKTOB
HasHayeHus. Takue 3agayuM BO3HMKAKOT NPU  MCMOMb30BaHMM MEAJIEHHbIX KaHanoB CBA3W, MNpwu
onNTUMU3aUUM MOMOChbl MPOMNYCKAHUA U ANA OpraHu3auum CXeM «TOYKa-MHOroTouvkay, Hanpumep, npu
cbope TenemeTpuyeckon wuHgpopmauum. Lno3el mMoryT pabotaTtb BO BCeX BbllENEpPeYUCIIEHHbIX
pexumax.

TexHonorna TDMoP obGecneunBaeT macluTabnpyemocTb coeanHeHuin. Tak, yepe3 coeauHeHune
Ha ckopocTn 100 M6/c moxHo nepenasaTtb 40 32 noTokoB E1. COOTBETCTBEHHO Yepe3 COeAMHEHUE Ha
ckopocTu 1 '6/c moxxHo nepenaBatb 6onee 300 NOTOKOB OQHOBPEMEHHO C Nepefayen NpoUnx OaHHbIX.

2.2 3apepXkKu nepenavyu, CUHXpOHMU3aLums, NOTepu NakeToB, paboTa
B 6ecnpoBoOAHbIX CeTAX

2.2.1 3apepxXKu nepenaum

Mpn ncnonb3oBaHMU TpaguUMOHHOrO TenedoHHOro obopyaoBaHus Heobxoaumo cobnogatb
OrpaHMYeHNst Ha 3aZiepXKKN Nepeaayn CUrHanoB Mexzay aboHeHTamu.

CraHpgapt ITU-T G.114/G.131 ponyckaeT 3agepXKy nepefadn CUrHanoB B OOHY CTOPOHY [0
150 mc, ogHako Oonblias 4YacTb WMMEIOLLErocsi B 3Kcnfyatauum obopyaoBaHWs HE COOEPXKUT CXEM
9XOKOMMEHCcaLMK, YTO OrpaHMYMBaEeT BPeEMS 3a4€PXXKMN B OOHY CTOPOHY [0 BEMWYMHbBI, MPUMEPHO PaBHOM
15 mc. Mpn GonbluMx 3agepXkax ronoc cobecedHnka nNpuobpeTaeT «MeTanIMYECKUIA OTTEHOK», a Mpu
AanbHeNLEeM yBENUYEHNN 3a4EPXKKN HAUMHAET CNbIAaTbCHA 3X0 COOCTBEHHOrO rosoca.

TexHonorma TDMoP He pobGaBnsieT 3adepXeK, CBSI3aHHbIX C anroputMamu cxatusi, 4To
NMO3BOMSET COXPaHUTb MWHUMAInbHYIO 3afepXXKy pacrnpoCTpaHeHus curHana mexay aboHeHTaMu Ha
YPOBHE OKONo 2,5 Mc. 3HauuTenbHast 4ONs 9TON 3a4epXKKM CBA3aHa ¢ (hOPMUPOBAHUEM NaKeTa AaHHbIX
Onga nepegayn no cetn. 3Ta 3afepKka 3aBMCUT OT pasMepa nakeTa U no yMon4vaHui coctaenseTt 1 mc.
CyllecTByeT Takke OOMNOMHUTENbHAA 3adepxkka, Heobxoaumasa Ons KOMMeHcauun pas’nnyuin BpeMeHU
nepegaym nakeToB 4epes3 ceTb. [1pakTuyeckne BenuuMHbl 3adepXku nexaT B gvanasoHe 3 — 8 mc u
3aBUCAT OT Ka4yecTBa CeTU nepefaudn AaHHbIX. TakuM ob6pa3om, HECMOTPS Ha HeusbexHble Bapuauum
3aepXXKN nakeTHoro Tpaduka M NoTepu NakeToB, AOCTUraeTcs cOooTBeTCTBMEe creundukaumam ITU-T
G.823 n G.824.
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2.2.2 BoccTaHOBrEeHUe CUHXPOHU3aLnun

B SDH/PDH-ceTax ucnonb3yeTcs uepapxudeckass cuctemMa pacnpefeneHvusi CUHXPOHM3aLumu,
Nno3BonNsoLLLAss BCEM YCTPOMCTBaAM B CeTU paboTaTb CUHXPOHHO, C OAHOW CKopocTbio. OauHakoBas
CKOpPOCTb nepegadv GUTOBLIX NOTOKOB Ypes3Bbl4aiHO BaxkHa. Hanpumep, ecnv Ha BXo4 nopTa AaHHble
nocTynatT Yalle (4axe He3HauYUTENbHO), YeM NPOMCXOAUT ux obpaboTka, TO YacTb AaHHLIX NOTEPSETCS.
Ecnu xe gaHHble OygyT noctynaTb pexe, To OyayT BO3HMKaTb MOMEHTHI, korga ux OyaeTt He xBaTaTb.
Takoe wWckakeHWe AaHHbIX MpU HEeCOBMaAeHUW CKOPOCTW Mepedayn U CKopocTu obpaboTkM AaHHbIX
Ha3blBaeTCH Npockanb3biBaHWEM U CYMTAETCH OLIMOKOW CUHXPOHM3aumun. B criyyae coeguHeHus «Toyka-
TOYKa» OfHa W3 CTOPOH MOXET CUHXPOHU3NPOBATLCA OT MPUHUMAEMOro MOTOKa, YTO WCKMYUT
npockanb3biBaHWS 1 06ecneunT NpaBuIibHY CUHXPOHM3ALMIO.

MakeTbl npoxoadat 4vepe3 ceTb Ethernet ¢ HekoTopon cnyvanHon 3agepxkon. 3TO, MOMUMO
npoyero, He MO3BONISIET HEMOCPEACTBEHHO NepefaBaTb CUMHXPOMMMYMbChbI Yepe3 nakeTHble ceTu. [pu
nepepaye notoka E1 yepes nakeTHyl ceTb Bapuauuy 3a4epXKu MOryT ObiTb CrraxeHbl 3arpyskoun
NpUXoadLLMX NaKeToB B AXUTTep-0ydep, AaHHbIE N3 KOTOPOro nepenarnTcsl C NOCTOSAHHOW CKOPOCTbIO.
OTa CKOpPOCTb 3aQaéTca  NPUHMMAlOLWEWN CTaHUMEeNn Ha OCHOBE CreXeHusi 3a cpegHMM TeMMom
NOCTYNMEeHNs NakeToB OT yaaneHHoro aboHeHTa. CKopocCTb BblibupaeTcsa Tak, YToObl CpeaHuii YypoBEHb
3anonHeHns pxutTep-bydepa octaBancst NOCTOSAHHBLIM.

BHumaHue! Mo ymonuyaHuio Kagpbl ¢ AaHHbIMU noToka E1 nepepatotca ¢ metkon VLAN 32
u npuoputeTom 6. [ina 6e3owmnb6o4YHOM paboOThl LWIIHO30B HA BCEM MYyTU MPOXOXKAEHUA MakeTa C
AaHHbIMK noToka E1 ponxHo nogaepxmBaTbcsA Ka4yecTBO ob6caxumBaHua (QoS).

2.2.3 [oTtepun naketoB

I'IpM NOCTPOEHNN  NMaKETHbIX ceTen nepegayn  AaHHbIX  UCNOJb3YHT 060pyD,OBaHVIe,
obecneunBatoLlee BbICOKYHO MPOMYCKHYO CNoCcobHOCTb, peann3aunio CMCTeMbl NPpUopUTETOB N rapaHTUio
3aKa3aHHOro I'IOTp66VITeJ'IeM Ka4vyecTtBa O6Cﬂy)KVIBaHV|9| (QOS), 4YTO CBOOUT K MUHUMYMY 4YUCIO
NOTEPAHHbIX NMakeToB, No KpaVIHeIZ Mepe, B KaHanax C BbICOKMMMU rnokasaTtenamm QoS. OpaHako, HECMOTPA
Ha BbICOKOE Ka4yeCTBO NaKeTHbIX CeTeNn, B HUX MO paay npuyvnH MoryTt HabnogaTbCsl UBMEHEHMS nopaaka
cnefoBaHUA NakeToB UMK UX NOTEPU.

B TexHonorun TDMoP kaxpgbii nakeT AaHHbIX MMeeT 16-OMTHbIN HOMEp, KOTOpPbIA No3BonseT
obHapyxvBaTb U UCMPaBNATb OWNOKM, CBA3@HHbIE C MOTEPSMM U HEMPABUIIbHBIM MOPSIAKOM NPUObLITUA
NakeToB OT yAanéHHoro aboHeHTa.

B cny4vae I'IpVI6bITI/IF| NnakeTos B Hel'lpaBI/IJ'IbHOI7I nocnegoBaTtesibHOCTM UX NOpAAoK
BOCCTaHaBIIMBaETCA.

B TexHonornn TDMoP npeaycMmoTpeHbl ABa cnocoba komneHcauum NOTEPAHHbIX MaKeToB.

nepBbIVI crnocob COOTBETCTBYET Clly4al, Korga 3afepikka pacnpocCTpaHeHUda naketa mexay
aboHeHTaMn HeBenvMka W NO3BONSET 3anpocuTb MNOBTOPHYK nepefadvyy noTepAHHOro nakeTta.
B pes3yrnbTaTe BbINOJIHEHNA 3TOro 3anpoca I'IOTepFIHHbIIZ cbparmeHT NOTOKa BOCCTAaHaBJIMBAETCA.

BTtopoii crnoco6 cooTBeTCTBYeT cryyalo, Korda 3afepkka pacnpocTpaHeHusl nakeTa mexay
aboHeHTaMV BenvKa 1 He Mo3BONAET 3anpoCUTb ero NOBTOPHYIO Nepeaady, Unu Korga Takol 3anpoc He
MOXeT BbITb BbiNOMHeH. Toraa OCYLLIECTBAETCA MHTEPronsauus nepenaBaeMblX AaHHbIX — Ha MecTe
MOTEPAHHOrO nakeTa pasMellaeTcs KoMus Mpeablayliero npaBuUMbHO MPUHATOrO naketa. 3JTO
noadepXmMBaeT HenpepbiBHOCTb MepedaBaeMblX AaHHbIX, U B GOMbLUMHCTBE Cry4YaesB Mpy HeGOmMbLIOM
pasMepe naketTa He BbI3blBAET CYLLIECTBEHHbIX WCKaXEHUA peys Ha MNPUHMMAIOLLE CTOPOHE M He
BbI3blBAET pa3pblBa TenedOoHHOro pasrosopa.

2.2.4 PaboTa B 6ecnpoBOAHbIX CETAX

Mpn wucnonb3oBaHun 6GecnpoBogHbix ceTen Ethernet (MnvM nogobHbIX MM) Heobxogvma
KOMMeHcaunsi BPEMEHHbIX MPUOCTAHOBOK nepedavuM u3-3a nomex. Ytobbl 3ammpaHusi curHana He
BbI3blBanu hatanbHbIX OLWMOOK B NoToke E1, npuémHoe yCTPpOMCTBO NpU YaCTUYHOW UK NOSHOW noTepe
naketoB TDMoOP uHTepnonupyeT n akcTpanonupyeT gaHHble noToka E1. MNpu 3TOM aboHEHT 3ameTuT
TOMNbKO KpaTKoBpeMeHHOoe nponagaHve  3ByKa. Takve  3amupaHus 06bI4HO GbiBatoT
HeNpPOAOMKUTENBbHBLIMU (AECATKN MUMMNCEKYHA) U HE BNUSIOT HA KQYEeCTBO CBA3MW.
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3 CTpykTypa nsgenus

3.1 LWnto3 (6a3oBbIM MOAYIb)

Wno3 MM-104/MM-116/MM-164 npenctaensiet cobon 6asoBbii Modynb ¢ noptamu Ethernet,
noptamm E1 vnn noptamm STM-1. CTpykTypHas cxema wrto3a MM-104/MM-116/MM-164 nokasaHa Ha
pucyHke Puc. 8.

noptbl E1 nopt nopt
nnn STM-1 console AUX nopTbl Ethernet
2nnn 4
Ethernet
= LAl KOMMYTaTo
dpenmep y p
2-ro ypoBH#

Puc. 8. CTpykTtypHasa cxema wnro3a MM-104/MM-116/MM-164

Wno3 MM-101 npegctaBnaetr cobow 6asoBbii Moaynb ¢ noptom E1 u pasbemom ans
NOAKITIOYEHNsT K BHYTpeHHen nnate Ethernet o6opynoBaHus, B KOTOpoe OH ycTaHasnuBaeTcHd. BHelwHe
w3 MM-101 BeinonHeH B Buge SFP-mogynsa. CtpykTypHas cxema wrno3da MM-101 nokasaHa Ha Puc.
9.

MopT E1

]

Pasbem anga
E1 NOAKIOYEHUS K
N L|||_| BHYTPEHHeN nnaTe
Ppeitmep obopynoBaHus
Ethernet

Puc. 9. CTpykTypHasa cxema wnro3a MM-101

Nornyeckn paboty MM-101 MOXHO NpeACTaBUTb Kak B3aMMOAENCTBME OBYX YCTPOWNCTB:
e TDMoP-wnto3 ¢ noptamu E1 n Ethernet;
e SFP-moaynb c noptom Ethernet 1000Base-FX.

Mpwn ycraHoBke MM-101 B SFP-cnot obopygoBaHus Ethernet, aTo obopygoBaHue pacnosHaeT
ero kak SFP-moaynb ¢ noptom Ethernet 1000Base-FX, k kotopomMy nogkntodeH TDMoP-wnto3. Mpu atom,
LM wno3a onpegenuT, 4to ero uHtepdenc Ethernet nogknodeH k BHewHeMy obopyLoBaHMIO U TOTOB
ANnst nepejayn AaHHbIX. TakMMm oOpa3oM, He CMOTPsi Ha TO, YTO forMdeckue KOMMoHeHTol MM-101 —
TDMoP-wn3 u SFP-mogynb — pacnonaratoTcsi B OOHOM KOprnyce, OHW paboTalT, Kak [ABa
CaMOCTOSITENbHBLIX YCTPONCTBA, U aKTMBHOE ceTeBoe obopynoBaHMe, B KOTOpoe ycTaHaBnusaetca MM-
101, 6ypet cuutaTtb, YTO paboTaeT C OBYMSA CaMOCTOATEMbHbIMW YycTponcTBamu, SFP-mogynem u
TDMoP-wwno3om.
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Jlornyeckas cxema MM-101 nokasaHa Ha Puc. 10.

WHtepdeirc Ethernet WHTepdeic Ethernet

MopT E1 Wwno3a (cpu SFP (emac
~ (cp )\ / (emac)
A I S e . e o
] :
MopT ans
E1 |_|'|_| ; : NOAKITKYEHUSA K
y — — {1 1 sHyTpetneii nnate
$penmvep obopynoBaHus
Ethernet
LLinio3 TDMoP . SFP moaynb
BHyTpeHHee Ethernet
coeauHeHue
\ MM-101 )

Puc. 10. Noruyeckas cxema wnto3a MM-101

B onepaumnoHHon cucteme MM-101:
e nopt Ethernet SFP-moayns nmeet HaMmeHoBaHWe emac;
e nopt Ethernet TDMoP-wnito3a (LIIM) nmeeT HammeHoBaHwme cpu.

3.2 MopTt

MopT npencraenaet cobon coeguHuTene (pasbéM), K KOTOPOMY C MOMOLLLID Kabens
MOAKNI0YAETCH TO UMW MHOE YCTPOMCTBO, MU NHUSA CBA3N. [1opT peanunsyeT onpeaenéxHHbli MHTepaderic.

3.3 E1 dhpenmep

E1 dperimep — KOMMNOHEHT, pa3meLLEHHbIN B 6a30BOM MOZYIE U HENPEPLIBHO KOHTPOMMPYHOLLMI
COCTOsIHME UWHTepdencos (OTCYTCTBME CUrHamna, KOOOBble OLMOKW, MOTeps KagpoOBOW CTPYKTYpbI).
E1 dpperimep HanpasnseT notokn E1 B ueHTpanbeHbI npoueccop (LiMM).

3.4 LeHTpanbHbIN nNpoueccop

LleHTpanbHbIi  MpoOLEcCOp —  KOMIMOHEHT, pasMewéHHbli B 6a3oBoM Moayne U
npegHasHayveHHbIN Ans 06paboTky AaHHbIX, NOCTYNaLWMX Ha ero MHTepdenchbl.

LleHTpanbHbI Npoueccop npuHMMaeT notokn E1 ot E1 dpenmepa, pasdrBaeT NPUHATLIN NOTOK
E1 Ha nakeTbl gnuvHon ot 32 go 1452 6anT, koTopble cogepxaT oT 4 go 32 dpenimoB, gobaensieT
Heobxoaumble 3aronoBku IP/Ethernet, meTkun npuopwuteTa, n HanpaenseT B Ethernet-kommyTtaTtop (8 MM-
104/MM-116/MM-164), nnn HenocpeAcTBEHHO Ha nHTepdenc Ethernet (8 MM-101).

3.5 SFP-cnort

SFP-cnot — pasbéMm ana ycraHoBknm SFP-mopyna. Ha yctpownctBax MM-116 SFP-crioT
npeaHasHadeH gns yctaHoBku Ethernet SFP-moayne, Ha yctporictBe MM-164 umetotcs SFP-cnoTbl ans
yCTaHOBKM mMopaynewn ¢ uHTepdencom STM-1 n SFP-croThl Ang ycTaHOBKM MoAynen ¢ uHTepdericom
Ethernet.

3.6 Ethernet-kommyTaTtop

Ethernet-koMmyTaTop — KOMMOHEHT, pa3MeLéHHbIi B 6a30BOM mMopayne u npefHa3Ha4yeHHbI
ans obpaboTkMm AaHHbIX, MOCTynawLWmMx Ha ero uHtepdpericel. Ethernet-kommyTtaTop, Ha OCHOBe
UMeloLLencs y Hero nHpopmaumm, HanpaenseT Kagpbl ¢ JaHHbIMK noToka E1, B ceTb nepefayun gaHHbIX
BMeCTe C Nonb3oBaTenbCKMMK Kagpamuy, noctynatowmumm Yepes noptol Ethernet.
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4

KomMnnekT noctaBkKu

B 6a3o0BbIli KOMNNEKT nocTaBky wWnto3os MM-101 BxoauT:

wno3 MM-101;

cneumanbHag "sarnywka" RJ-45 ana cbpoca HacTpoek;
KOMMaKT-ANCK C 4OKYMEHTaLMeN;

ynakoBo4YHas kopobka.

B 6a30BbIN KOMMMAEKT NocTaBkM Wo30B mogndmkaumm MM-104M1-4ES-2E1-UPR, MM-104M1-
4ES-4E1-UPR, MM-104M1-4ES-2E1-1-UPR, MM-104M1-4ES-4E1-I-UPR, MM-104M1-4ES-2E1-T-UPR,
MM-104M1-4ES-4E1-T-UPR BxoauT:

wino3 BbibpaHHo moandmkauum (cm. Tabn. 5);

kabernb NuTaHusa ang NOoAKMYEHNs K CeTU NepeMeHHOro Toka HanpshxeHnem 220 B;
KneMmmHas kabenbHas YacTb A58 NOAKIIOYEHNS K UICTOYHMKY MOCTOAHHOIO TOKa;
nepexogHuk A-006 RJ-45 — DB-9 (cxema nepexogHuka npusegeHa B npunoxeHun 14);
kabenb A-011 RJ-45 — RJ-12 ansa noakntoyeHus TepMmuHana k nopty Console (cxema
kabens npuBedeHa B Nnpunoxenunn 11);

KOMMaKT-ANCK C AOKYMEHTaLmewn;

ynakoBOYHasi Kopobka.

B 6a30oBbIn kKOMNMNekT noctaekm wno3os MM-116-x-T-UPR (x — 2E1, 4E1, 8E1, 16E1) BxoauT:

B
[ ]
[ ]

W03 BeibpaHHon mogmdukauum (cm. Tabn. 5);

KOMMNAEKT Ang yctaHoBKM B 19” CTOWKY;

kabenb NuTaHMsa Ang NOAKMYEHUs K CeT! NepemMeHHOro Toka HanpsixeHvem 220 B;
OTBETHas 4acTb pa3bEéMa dNeKTPONUTaHus;

kabenb USB Type A — USB Type B (cm. MpunoxeHwne 10 );

nepexogHuk A-006 (cMm. npunoxexue 12);

kabenb A-010 (cm. npunoxexue 11);

KOMMNaKT-ANCK C AOKYMEHTaLmnewn;

ynakoBOYHasi Kopobka.

©a30BbI KOMNEKT NocTaBky LWnto3oB MM-164-2STM1-T-UPR BxoguT:

w03 BoibpaHHow moamdukaumm (cm. Tabn. 5);

KOMMNMEeKT Ans ycTtaHoBku B 19” cTOMKY;

YeTblpe CaMOKITEIOLLMNXCH HOXKY;

Kabenb NMTaHns onsa NOAKMI0YEHUst K CeT! NepemMeHHOro Toka HanpsikeHnem 220 B;
ABe pO3eTKM AN NOAKMIOYEHNS LIM3a K CeTU MOCTOSHHOMO TOKa HanpsXXeHnem
36..72 B;

kabenb USB Type A — USB Type B (cm. Mpunoxexune 10);

kabenb A-010 (cm. npunoxexue 11);

nepexogHuk A-006 (cMm. npunoxenue 12);

KOMMaKT-ANCK C AOKYMEHTaLmewn;

ynakoBOYHast KOpobKa.

Mpn 3akase wWnw3a MOXHO yKasaTb, YTO BMecTo nepexogHuka A-006 RJ-45 — DB-9 wnio3
HeobxooMMO KomMnekToBaTb nepexogHukom A-005 RJ-45 — DB-25 (cxema nepexogHuka A-005
npueBefeHa B NpunoxeHum 13).
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5 TexHNn4Yeckue AaHHbIE

5.1 OcHOBHbIe NnapameTpbl

OcCHOBHbIE NapaMeTphbl LWI030B NpuBeaeHbl B Tabn. 1 - Tabn. 4.

Tab6n. 1. OcHoBHble napamMeTpbl ww3a MM-101

Yuncno noptoB G.703/E1 1

Yucno noptoB Ethernet 0

Yuncno noptoB Console 0

Yucno noptoB AUX 0

Tab6n. 2. OcHOBHble napamMeTpbl wn3a MM-104

Yucno noptoB G.703/E1 2 unn 4 (B 3aBMCMMOCTU OT MOogUMKaLMK)
Yucno noptoB Ethernet 4

Yucno noptoB Console 1 nnun 2 (B 3aBUCUMOCTY OT MogndukaLmm)
Yuncno noptos AUX 1 nnm 0 (B 3aBUCUMOCTY OT MogndukaLmu)
Ta6n. 3. OcHOBHble napamMeTpbl wnt3a MM-116

Yucno noptoB G.703/E1 2,4, 8 unu 16 (B 3aBMCMMOCTU OT MogudmKaunm)
Yuncno noptoB Ethernet 2 unm 4 (B 3aBMCMMOCTU OT MogudmKaumm)
Yucno cnotoB angd yctaHoBku SFP-mogynen 2

Yucno noptos Console 2

Yucno noptoB AUX 1

Ta6n. 4. OcHOBHble napamMeTpbl wnw3a MM-164

Yucno noptoB STM-1 2

Yucno noptoB Ethernet 2

Yucno cnoTtoB gnga yctaHoBku SFP-mogynen 2

Yucno noptos Console 2

Yucno noptoB AUX 1

5.2 CTekoBoe coeguHeHue

Ona yBenuueHusa konudectsa noptoB E1, 4OCTYNHbIX OOHOMY LUMAKO3Y, BO3MOXHO 0O6beanHeHve
HECKOMbKUX YCTPOMCTB B CTeK. [pn aToM, oauH W3 6ygeT OCHOBHbIM — OH OyaeT onpepensaTtb Bce
napameTpbl BCEX NOPTOB CTeKa W MpaBuna Co3fdaHusa BUPTYyallbHbIX KaHanoB C nopTamu yAarneHHbIX
yCcTponcTB. MakcMmMarnbHoe KonmyecTBO BMpTYyarnbHbix MopToB E1 B cTeke 128. OcTanbHble wno3bl OyayT
OOMNONHUTENbHBLIMK, COAEPXAaLUMMM TOMbKO OMUCaHUSA BUPTYalibHbIX MOPTOB W He 3aHMMalLWumucs
co3faHveM BUpTYyarbHbIX KaHanoB. Nocne o6beanHeHNs YCTPOMCTB B CTEK, C TOUYKM 3peHNs ynpaBreHns
N MOHUTOPUWHIa, OHWM ByAYyT ABMAATLCA OAHMM YCTponcTBOoM. [And o6beanHeHns B cTek wnwosos MM-104,
MM-116, MM-164 gocTaTtovHO COeAUHUTL MX MaTy-KopaoM M NPOU3BECTM COOTBETCTBYIOLLNE HACTPOMKU.
Ona obbeguHeHnss B ctek wnwo3oB MM-101 Heobxogumo ycTaHoBUTbL MX B SFP cnoTbl BHewwHero
obopynosaHus Ethernet (Hanpumep, kommyTtatop vnu wno3 MM-116/MM-164), coeguHnTb BHeLUHee
obopygoBaHue naTy-kopaamMuM U NPOM3BECTM COOTBETCTBYHLUME HACTPOMKW. Takum obpasom, Ans
006beaVHeHNs LWN30B B CTEK 4OCTATOYHO, YTOObI OHM MOrnnM obMeHMBaTLCA AaHHLIMKU NO NpoTokony IP
1 ObINM COOTBETCTBYHOLLMM 06pa3oM HaCTPOEHbI.

5.3 ®DyHKUMOHaNbHbIEe BO3MOXHOCTU

BoccTaHoBneHWe YacToThl 1 NapamMeTpbl AxutTepa:
e BoccraHoBneHue 4acToTbl C TOYHOCTLIO A0 1 ppm (10'6);
e YcTpoWncTBa COOTBETCTBYIOT cTaHAapTam G.823 no pazoBomy ApoxaHuto 1 gpendy dasbl,
a Takke G.8261, onpenensaolemy acnekTbl TaKTUPOBAHUST U CUHXPOHM3ALMK B CETHAX C
nakeTHoOW KoMMmyTaLmen.

MynbTunnexkcupoBaHue u kpocc-kommyTtauus (ansg MM-104, MM-116, MM-164):
e MynbTUNIIEKCMpoBaHUe AaHHbIX Ethernet u E1,
e M3BNEeYeHVe-BCTaBka TaMCIOTOB;
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e  pe3epBUpPOBaHME MYNbTUMNIIEKCMPOBAHHbLIX KaHAIOB;

Pexxum paboTbi:
e ana MM-101:To4yka — Touka,
e ana MM-104, MM-116, MM-164: Touka — TOYKa, TOYKA — MHOIOTOMYKA, «Lienoyka,
«KOMbLIOY;

KommyTtatop Ethernet (tonbko MM-104, MM-116, MM-164):

e 10Base-T (IEEE 802.3i);

e 100Base-TX (IEEE 802.3u);

e 1000Base-T (IEEE 802.3ab);

e 802.1Q

e 802.3Q-in-Q;

e pexuMbl paboTbl NOpTOB: access, multi, trunk 1 ging (onnucaHme pexmMmoB paboTbl NOPTOB
cMm. n. 5.9.1);

e po3payvHas nepegava gaHHbix Ethernet/IP;

e MakcumanbHbIi pasmep kagpa Ethernet — 1632 bawita;

*  NPOU3BOAMTENBHOCTb PabPUKM KOMMYTaLUN:
o pana MM-104 — 1,2 I'éut/c;
o ana MM-116 — 12 éut/c;
o ana MM-164 — 8,8 6uT/c;
e MpoM3BOANTENBHOCTL Ha Kagpax 64 bawnTa:
o ana MM-104 — 2,3 Mn/c;
o ana MM-116 — 23 Mn/c;
o ana MM-164 — 17 Mn/c;
e pasmep BxogHoro bydepa — 2 Mbanr;
e pasmep Tabnuusl MAC-agpecos:
o pana MM-104, MM-164 — 2048;
o pna MM-116 — 1024;
orpaHu4eHne CKOpoCTW Ha nopTax;
BO3MOXHOCTb AobaBneHusi/cHaTue tera VLAN ID;
private VLAN;
IGMP Snooping (Bepcus 2, 3);
STP/RSTP/MSTP;
MVR;
BPDU filtering;
STP root-guard.

KauectBo o6cnyxuBaHus (QoS):
e Knaccugukaumna Tpadguka Ha ocHoBe nons: 802.1p;
e MexaHun3M obcrnykmnBaHusa oyepenen: strict priority;
e  KONUYeCTBO ouvepedent: 4;
e  BO3MOXHOCTb OrpaHu4eHue Nonockl NPonycKaHus.

lMcesponposoaHasa amynsauns TDM:
e  MPOTOKON yCTaHoOBNeHus coegmHeHunsa SIP (nopT HasHayeHust 5060, nopT ucToyHmka 5060);
e NPOTOKON TpaHCNOPTHOW MHKancynauuu: Ethernet unu IP/UDP (nopTt HasHaveHus 41000,

nopT uctoyHuka 41001);

MapkupoBka nakeTos no nonam: DiffServ nnm 802.1p;

KOMnNeHcaums Bapuaumm TpaHcnoptHon 3agepxku: 0...512 mc;

Bpems akcTpanonaumm: ao 4000 mc;

perynupyemMasi anvHa naketa: 32...1452 Ganr.

[unarHocTtuka:

yTunurta ping;

BER-TecTep;

BO3MOXHOCTb BKMIOYEHUSA NOKamnbHbIX U yOANEHHbIX LWNendos;

aBapuiiHasa ceeToanoaHasa nHamkaums (tonsko MM-104, MM-116, MM-164).

YnpaBsneHve n MOHUTOPWHT:
e KOMaHgHas ctpoka (CLI);
*  Vepapxuyeckoe TEKCTOBOE MEHIO;
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C BHELLHEro TepMuHana vyepes KoHConbHbIn nopt Console (Tonbko MM-104, MM-116, MM-
164);

yoanéHHo no npotokony Telnet;

yaanéHHo yepe3 WEB-nHTepdelic;

LeHTpanunaosaHo rno npoTtokony SNMP;

TepMuHanbHbI cepBep (Tonbko MM-104, MM-116, MM-164);

BO3MOXHOCTb COXPaHEHUsI U 3arpy3kn KOHPUrypaLumMoHHOro danna n oGHOBeHNs
nporpaMmmHoro obecneyeHnst Yepes KOHCOrbHbIN NopT (Torbko MM-104, MM-116, MM-164)
Wnu npuv nomoLm npotokona FTP;

yrnpaBneHune yepes HazHadyeHHbIn VLAN;

BCTPOEHHbIE Yacbkl pearnbHOro BPEMEHU C BO3MOXHOCTBH CUHXPOHU3aLMM N0 NPOTOKOMY
NTP gnsa ykasaHusi BpeMeHun 1 aatbl BO3HMKHOBEHMS CODOLITUI B XXypHarne, Yyacbl paboTtatoT
OT NuTneBon baTapenku;

AaTyuK BHYTpeHHen Temnepatypsbl (Toneko MM-104, MM-116, MM-164);

3epkanuposaHue noptos (SPAN) (Tonbko MM-104, MM-116, MM-164);

syslog;

XypHan cobbITuin.

5.4 Moaudukaumm

Moawndmkauum wn30B npuesegeHsl B Tabn. 5

Ta6n. 5. Mogndwmkauumm wnrosa

Moaudukauyusn Konnuecreo Konunuecrso KonunuecrtBo KonuuecTtBoO
nopTtoB Ethernet SFP-
nopTtoB E1 noptoB STM-1

Ethernet CIoTOB
MM-101 — — 1 —
MM-101A* — — —
MM-104M1-4ES-2E1-UPR 4 — 2 —
MM-104M1-4ES-4E1-UPR 4 — 4 —
MM-104M1-4ES-2E1-I-UPR 4 — 2 —
MM-104M1-4ES-4E1-I-UPR 4 — 4 —
MM-104M1-4ES-2E1-T-UPR 4 — 2 —
MM-104M1-4ES-4E1-T-UPR 4 — 4 —
MM-116-2E1-T-UPR 4 2 2 —
MM-116-4E1-T-UPR 4 2 4 —
MM-116-8E1-T-UPR 4 2 8 —
MM-116-16E1-T-UPR 2 2 16 —
MM-164-2STM1-T-UPR 2 2 — 2

* - moaudukaums wnwsa MM-101A oTnuMyaeTcs HasHayeHMeM KOHTakToB nopTta E1 (cm.

npunoxexue 4).

5.5 JnekrtponutaHue

BapuaHTbl anekTponuTaHus Wwo3a npuesedeHsl B Tabn. 6.

Tab6n. 6. dnekTponuTaHue wWIO3a

Moaudukauusa

SHEKTPOH nuTaHune

MM-104M1-4ES-2E1-UPR

MM-104M1-4ES-4E1-UPR

MM-104M1-4ES-2E1-I-UPR

YHuBepcanbHoe anekTponuTaHue ¢ pesepsupoBaHnem DC

MM-104M1-4ES-4E1-I-UPR

36...72Bun AC 176...240 B

MM-104M1-4ES-2E1-T-UPR

MM-104M1-4ES-4E1-T-UPR

MM-116-2E1-T-UPR

MM-116-4E1-T-UPR

YHuBepcarnbHoe aMeKTponuTaHne ¢ pesepsrpoBaHem: DC

MM-116-8E1-T-UPR

36...72 B unn AC 100...240 B

MM-116-16E1-T-UPR

MM-164-2STM1-T-UPR

YHuBepcasnbHoe 3M1eKTponuTaHne ¢ pesepempoBaHvem: DC
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36..72 B unu AC 176...264 B

MM-101

MM-101A B KOTOPOE YCTaHOBIEH LUITI03

MutaHne ocyLwiecTBndaeTca oT BHyTpeHHeﬁ nnartbl 060py,EI,OBaHMF|,

MNoTpebnsemas mowHocTb: He 6onee 10 BT.

5.6 KoOHCTpyKTUBHbIE NapameTpbl

KOHCTpyKTUBHbIE NapaMeTphbl LLUMN030B NpuseaeHsl B Tabn. 7.

Tab6n. 7. KOHCTPYKTUBHbIe NapaMeTpbl

Moagudukaums FabaputHble KoHcTpyKkTUBHBIE Macca,
pa3mMepbl Kopnyca 0CObEeHHOCTH He bonee

MM-104M1-4ES-2E1-UPR HacTonbHbIV NnacTMaccoBbIin
MM-104M1-4ES-AE1-UPR | ~00 X226 X45mm | e 0.6 kr
MM-104M1-4ES-2E1-T-UPR MeTannu4yeckui
MM-104M1-4ES-4EL-T-UPR | “41 X 170x4dmm 1 0 197 10 2,7k
MM-104M1-4ES-2E1-I-UPR
MM-104M1-4ES-4E1-I-UPR 220 x40 x 170 mm | [Ins koHcTpykTMBa P-12 0,4 kr
MM-116-2E1-T-UPR M o
MM-116-4E1-T-UPR 150 x 215 x 44 mm | ¢+ STARTSCHI 1,2 kr
MM-116-8E1-T-UPR priye 15,
MM-116-16E1-T-UPR 150 x 430 x 44 mm | MeTanuueckii 2 kr

kopnyc 19”7, 1U
MM-164-2STM1-T-UPR 150 x 430 x 44 mm | MeTanuueckii 2 kr

kopnyc 19”7, 1U
MM-101 WcnonHeH B kopnyce SFP-
MM-101A 14 x 70 x 14 mm Moayns 0,025 «kr

5.7 YcnoBusa akcnnyaTtauuu

YcnoBus akcnnyataumu LW30B npusedeHsl B Tabn. 8.

Tabn. 8. YcnoBus akcnnyarauum

Temnepatypa okpyxatowen cpefbl

ot +5 go +50 °C

OTHOCUTENbHAsA BNAXHOCTb BO3gyXxa

oT 5 0o 95%

Pexunm paboTbl

KPYTNOCYTOYHbIN

Hapa6oTka Ha oTka3s

40000 yacos

5.8 YcnoBusi TPAHCNOPTUPOBKU U XPaHEHMUS

YcnoBus TpaHCNOPTMPOBKM U XpaHEeHUS L30B8 nNpuBefeHbl B Tabn. 9.

Tabn. 9. YcnoBusi TpPaHCNOPTUPOBKA U XPaHEHUA

Temnepatypa okpyxatowen cpefbl

o1 =30 go +80 °C

OTHOCUTENbHAsA BNAXHOCTb BO34yXa

oT 5 0o 95%

5.9 TopTbl U3penus

5.9.1 MopTt Ethernet

e UHTepdpenic: 10Base-T/100Base-TX gns MM-104 n 10Base-T/100Base-TX/1000Base-T
ana MM-116, MM-164;
e  ckopocTb nepegaun: go 100 Mout/c ana MM-104 n go 1 I'out/c ans MM-116, MM-164 B

KaXKayH CTOPOHY;

e  pexvMbl obMeHa: NoNyAyneKCHbIA UK AYNINEKCHbIN;

e aBTOMaTM4eckoe cornacoBaHune napameTtpoB (AutoNegotiation) 802.3/802.3u (pexum
MOXeT ObITb OTKIHOYEH);

e aBTOMaTU4eckoe onpegeneHune Tuna kadens MDI/MDI-X;

*  MakcuMMarnbHOEe KonMyecTBo nogaepxusaemolix MAC-agpecos:

MM-101, MM-104, MM-116, MM-164
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o ana MM-104 n MM-164 — 2048;

o pana MM-116 — 1024;

nognepxka VLAN: B cooTBeTCcTBUM cO cTaHaapTom IEEE 802.1Q u IEEE 802.1Q-in-Q;
pexvMbl paboTbl NopTa: access (BXOAsLME Kaapbl TEMMPYIOTCS, C UCXOAALMX KagpoB Teru
cHumatoTcq), multi (MHTepdenc nponyckaeT Bce kagpsbl), trunk (MHTepdpelic nponyckaeT
TONBKO TErMpoBaHHbIe Kaaphbl), qing (BXoAsLne Kaapbl TEMMPYOTCA AONONHUTENBbHBIM
TEroMm, C NCXOOALLMNX KaapOB AONONHUTENBHbIN TEF CHUMAETCSH);

nogaepxka paclumpeHHoix Ethernet-kagpos no 1632 6anr;

VN pa3bema: poseTka RJ-45 (Ha3HavyeHMe KOHTaKTOB CM. NPUIIoXeHue 5).

5.9.2 NopT E1

KonunyecTtso nopTos.: 1, 2, 4, 8 unn 16 (B 3aBUCUMOCTM OT MoandmKaLun);

nuHenHbIn nHtepdenc: G.703 2048 kbut/c, FTOCT 27767-88;

LIMKNoBas CTPYKTypa: Npoun3BosibHas;

CTbIK: cMMMeTPUYHbIN, 120 OM (2 BUTbIE Napsbl);

nunHerHoe koauposaHue: HDB3;

YYBCTBUTENBHOCTb NpUeMHuka: —12 ab;

nogasneHve a3oBOro ApoXaHuUsi: B COOTBETCTBUM C pekoMeHaaunsmm G.823;
CUHXPOHM3aLMA: aganTuBHasa (BOCCTAaHOBMNEHHASs) UK OT NPUHUMAEMOro CUrHana;

TMN pa3bema: po3eTka RJ-45 (HasHayeHne KOHTaKToB cM. nNpurnoxexve 3 ansa MM-101,
MM-104, MM-116 n npunoxexue 4 ana MM-101A).

5.9.3 MNMopt Console

Mopt Console (tonbko MM-104, MM-116, MM-164) wnto3a BbINOMHSAET YHKLMKU YCTPOWCTBA
Tvna DCE 1 umeet uudpoBol uHTepderic RS-232.

CKOPOCTb aCUHXPOHHOro obmeHa — 115200 6uT/c;

KOnn4yecTBo GMTOB AaHHbIX — 8;

KOHTPOIb MO YETHOCTW UINN HEYETHOCTM OTCYTCTBYET;

KonuuecTBo cton-6utos — 1;

ynpasreHne NoToKOM AaHHbIX OTCYTCTBYET;

Tmn pasbema — USB type B n/unun RJ-45 B 3aBucMMoCTy OT mogndukaumm (HasHayeHme
KOHTaKTOB CM. MPUNIOXeHne 7 1 npunoxexve 8).

5.9.4 Mopt AUX

Wno3el MM-104, MM-116, MM-164 cogepXaT BCTPOEHHbI TepMuHanbHbIN cepBep. [lopT
TepPMUHaNbLHOrO cepBepa npefHasHayeH Ans NOAKMYeHMs BHeLWHero obopydoBaHWs, B KOTOPOM
npegycMoOTpeHO yhpaBreHue Mo nocrnefoBaTenbHoMy uHTepdency RS-232. ®yHkumio nopta
TepPMUHanNbLHOro cepsepa BbiMonHaeT nopt AUX (npu ero Hanuumm) nmbo nopt Console (HasHadeHue
KOHTaKTOB CM. MpusioxeHue 6), B 3aBUCMMOCTM OT Mogudukaumum

CKOPOCTb acUHXpOHHOro o6meHa — ot 1200 go 115200 6uT/c;
Konm4ecTBo OUTOB AaHHbIX — 8;

KOHTPOIb MO YETHOCTU NN HEYETHOCTY;

Konun4yecTtBo cTon-6utoe — 1 nnm 2;

yrpaBneHne NOTOKOM [aHHbIX OTCYTCTBYET;

VN pasbema:

o DB-9M, Ha3HayeHue KOHTaKTOB CM. NpunoxeHue 9;

o RJ-12, HazHayeHne KOHTaKTOB CM. MPUNoXeHue 6;

o RJ -45, HasHa4yeHune KoHTaKkToB cM. lNpunoxeHne 8

5.10 Bua nepeaHeun naHenwu

5.10.1

AneMeHTbI, pacnofioXeHHble Ha nepeaHen naHenu MM-104,

MM-116, MM-164

Ha rlepep,HeVl NaHenn Wo30B PacrnoJioXeHbl:

pasbémbl noptoB E1 (Tonsko MM-104, MM-116);
pa3béMmbl nopToB Ethernet;
pasbémbl SFP-cnotoB Ethernet-noptos (Toneko MM-116 n MM-164);
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e pasbémbl SFP-crnotoB STM-1 nopToB (ToNbko MM-116 1 MM-164);
e  KHOMKAa YCTaHOBKM 3aBOACKUX HAaCTPOEK (B HEKOTOPbIX MOAMMMKALUSX MOXKET HaX0OUTLCS

Ha 3agHeun naHenu).

5.10.2

MHaukaTopbl, pacnonoXxeHHble Ha nepeaHen naHenn MM-
104, MM-116, MM-164

Ha nepegHen naHenn MM-104 pasmelleHbl MHAMKATOPbI COCTOsHMSA YycTpouncTtBa (STATE),

MeaHbIX nopToB Ethernet.

Ha nepegHen naHenn MM-116 pasmMelleHbl MHOMKATOPbLI COCTOSIHUSA ycTponcTBa (STATE), SFP-
cnotoB Ethernet, meaHbIx nopToB Ethernet.

Ha nepegHen naHenn MM-164 pasmMelleHbl MHOMKATOPbLI COCTOSIHUSA ycTponcTBa (STATE), SFP-

cnotoB Ethernet, noptoB STM-1, meaHbIx nopToB Ethernet n nHankaTopbl COCTOSAHMSA BIOKOB NUTAHWUS.

5.10.2.1

MuaunkaTtop STATE

Bo3moxxHble cocTosHMsa ungukatopa STATE npuBegenbl B Tabn. 10.

Ta6n. 10. HasHauyeHue uHgukatopa STATE

Mugukatop STATE

CocTosiHMe Wwnio3a

Mwuraet: Yacto

Mpouecc HaYanbHOM 3arpy3kn U ANArHOCTUKK LLMO3a

MwvraeT: ogHa BCMbILKa, nay3a

BbinonHeHa HavYanbHasa 3arpyska, LLUMo3 roTos k pabote

MwvraeT: ABe BCMbILWIKA, Nay3a

He 3arpyxeHa nporpamma E1 dpperimepa

Mwuraer: YeTblpe BCMNbILWKK, Nays3a

HeBepHbIvi ngeHTMdKUKaTOp YyCTponcTBa

Mwuraet: pegko

He 3arpyxeHa nporpamma conpoueccopa

MwuraeT: onnHHasA BCMbILLKA, naysa

LLnto3 pabotocnocobeH, HO HeOBXO0ANMO 3aMEHUTb NUTUEBYIO
OaTapenky

Mwraert:
naysa

ABe OJNMMHHbIE BCIMbILUKK,

Mutatowee Hanps>xeHne nnm temnepartypa sHe aonyCctnmMbiX
npenenos

IMOCTOSAHHO CBETUTCA UNW NorawleH

OTkas ynpaBnsaLLero MMKponpoLeccopa

5.10.2.2

UHpankaTopbl nopta E1

CoctosiHne kaxgoro nopta E1 wuHavumpyeTca OBYMS CBETOAMOAHBIMW WMHAMKATOpaMn —
seneHoiMm LNK un xénteim ERR. WHgukaTopbl pasmelleHbl B BepxHew 4Yactn pasbemoB RJ-45.
HasHauyeHune aTMx MHAMKaTOpOB NpuBedeHo B Tabn. 11.

Tabn. 11. HasHayeHune uHaukaTopoB nopta E1

Unpukartop MHaukatop ERR CocTtosiHue nopta E1 CoctosiHue nopta E1
LNK rioKanbHOro wrto3a yAaneHHoro Lno3a
MorawueH MorawweH HeT nutaHmnsa wno3a unm nopt Tloboe
OTKIOYEH afMNHUCTPATMBHO
YacTto muraet YacTto muraet TecToBbIN PEXNM, €CTb CUrHan Jloboe
Ha BxoJe
YacTto muraet Cetutcs TecToBbIN pexum, HeT curHan Ha | Jlio6oe
BXofe
YacTto muraet MoraweH YcTaHoBneH wnend, ectb curHan | HopmansHoe
Ha Bxoje YHKUNOHNPOBAHUE

YacTto muraetr

YacTto muraetr

YcraHoBneH wrend, ectb curHan
Ha Bxoae

HeT curhana Ha Bxoge

YacTto muraet CeetuTtcs YcTaHoBnNeH wnend, Het curHan | Jlio6oe
Ha BXoae
MoraweH CeeTtutcs YcTaHoBneHne coeamHeHust, HeT He HangeH
curHana Ha Bxoge
KopoTkas CeTtutcsi YcTaHOBNEHO coegnHeHne, ecTb He HanpgeH
BCMblLLKa, Naysa cUrHan Ha Bxoge
MoraweH KopoTtkas YcTtaHoBneHne coenHEHUs, Jlioboe
BCMblLLKa, Naysa ownbka coeanHeHus
CeeTtutcs MoraweH HopmanbHoe yHkuMoHMpoBaHue | HopmansHoe
dYHKUMOHNPOBaHUE
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CeetutCH KopoTkas YpnanéHHasa owmbka B noToke E1 HopmaneHoe
BCMbILLKA, Nay3a PYHKLMOHNPOBAHNE
MoraweH Bcenbiwka naysa JIHuA oTkNoYeHa (HeT curHana HopmanbHoe
Ha BXo4e NpuémHuka) YHKLMOHNPOBAHMNE
CeeTtutcs CeeTtutcs HopmanbHoe yHKUMOHUpoBaHue | JIMHuA oTknoyeHa (HeT
CurHana Ha Bxoge
NPUEMHMKA)
MoraweH CeeueHue, naysa | JlnHua oTknioyeHa (HET curHana JInHns oTkntodeHa (HeT
Ha BXxoe NpuémHuka) CurHana Ha Bxoge
NPUEMHMKA)

5.10.2.3 UHaukaTopbl nopta STM-1

CocTtosiHMe kaxpgoro nopta STM-1  uvHOMUMPYETCS OAHMM cBeTogumogom. HasHauveHue
MHOuKaTopa npueeaeHo B Tabn. 12.

Tab6n. 12. HasHauyeHue nHgukaTtopa nopta STM-1

Unpunkatop STM-1 CocTosiHne noprta STM-1
CBeTunTCa NOCTOSAHHO Hannyme BxogHoro curHana Ha nopty STM-1
MoraweH BxogHou curHan Ha nopty STM-1 oTcyTcTBYeT

MHonkaTop STM STATE B Tekywiern Bepcun MO He nogaepxmBaeTcs.

5.10.2.4 MuaukaTopbl SFP-cnoTa

CoctosiHne kaxgoro SFP-crnoTa otobpaxaeTcs ogHVMM 3eMeHbIM CBETOAUOAHLIM MHOUKATOPOM.
WHaunkaTopbl pasmelleHbl crieBa ot SFP-cnotos. HasHaveHue aTMx MHOUKaTopoB npuBeaeHo B Tabn. 13.

Ta6n. 13. HasHauyeHue nHaukaTopoB SFP-cnoToB

MugukaTop CocrosiHne CocrosiHne SPF-cnora
Link 0,1 MoraweH CoefgunHeHne He yCTaHOBMEHO
Link 0, 1 CBeTUTCA NOCTOSIHHO CoeanHeHVe yCTaHOBMEHO

5.10.2.5 MHaunkaTopbl nopTta Ethernet

CoctosiHne kaxporo nopta Ethernet otobpakaetcs OByMSA CBETOAMOOHBIMWM MHAMKaTOpaMn —
seneHolM LNK wn xénteim ACT. WMHOmkaTopbl pasMelleHbl B BepxHerW 4YacTn pasbeMoB RJ-45.
HasHayeHue aTux nHamnkaTopos npusefeHo B Tabn. 14.

Ta6n. 14. HazHaueHue nHAUKaTOpoB NopTa Ethernet

Wnaukatop ACT Unaukatop LNK CocrtosiHue nopta Ethernet
MoraweH MoraweH CoegnHeHve He ycTaHOBNEHO
MoraweH CBEeTUTCS NOCTOSAHHO CoegnHeHWe yCTaHOBIEHO
Mwuraet CBeTuUTCs NOCTOSIHHO MOET nepefaya gaHHbIX

5.11 Bwua 3agHen naHenu

Ha 3agHen naHenu wno3os MM-104 pacnonoXeHbi:

e pasbém nopta Console;

e  KHOMKa YCTaHOBKM 3aBOACKUX HACTPOeEK (B HEKOTOPbIX MOAUMUKALMAX MOXET HAXOAUTCSH
Ha nepegHen naHenwm);

e poseTtka anektponutaHusa Tuna IEC 320. HasHayeHne KOHTaKToOB pasbéma
ANEKTPONUTaHUA NPUBESEHO B NPUMOKEHUN 2;

e pasbéM A5 NOAKNIOYEHNA UCTOYHUKA NMTAHUSA NOCTOSIHHLIM TOKOM. HasHaveHne
KOHTaKTOB pa3bEéma 3eKTpOonMTaHNSa NPUBELEHO B NPUNoxeHnn 1.

Ha 3agHen naHenu wnwo3oe MM-116 pacnonoXeHbi:
e pa3bém nopta AUX;
e pasbém nopta Console RJ-45;
e pasbém nopta Console USB type B;
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e pa3beéM Ans nogkndeHus kabens aNeKkTponnTaHnsa NOCTOSIHHOro Toka. HasHayeHune
KOHTaKTOB pa3béma 3MeKTPONMTaHus NPUBEAEHO B NPUIOXeHnn 1;

e pasbém IEC 320 ans nogknodeHns kabens aneKkTponMTaHnsa NnepeMeHHoro Toka.
HasHayeHne KOHTaKTOB pasdbéma 3MeKTPonuTaHms NpuBeaeHO B MPUNOXEHUN 2;

e  KMemMMma 3aseMreHus.

Ha 3agHen naHenu wno3os MM-164 pacnonoXeHbl:

e pasbém nopta AUX;

e pasbém nopta Console RJ-45;

e pasbém nopta Console USB type B;

e [Ba paszbéMma IEC 320 ansa nogknoyeHnsa kabensa anekTponuTaHms NOCTOSIHHOMO TOKa.
Ha3HadeHune KOHTaKToOB pas3bEéma arekTponuTaHus NpuBeaeHo B NPUOXEHUN 2;

e [Ba pasbEéma Ans nogknodeHns kabens aNeKkTponUTaHnsa NepeMeHHOro Toka.
Ha3HadeHune KOHTaKTOB pasdbéma aMneKkTPonuTaHus NpMBeaeHo B NpUnoxeHun 1;

e  KNnemma 3a3emMreHus.
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6 YcTaHOBKa 1 noAakKnoYeHue Wwn3a

6.1 YcrtaHoOBKa

YCcTaHOBKa LWNO3a OOShKHA npon3soanTbCA B CYXOM OTanjimBaemMomMm noMeLlleHnn. ﬂepe,q
yCTaHOBKOVI HeobxoaMMo npon3sectun BHELLHWN OCMOTP KOMMJIeKTa C Uesiblo BblABIIEHUA MEeXaHU4YeCKUX
FIOBpG)K,D,GHVIVI Kopnyca n coeanHUTENTbHbIX 3JTEMEHTOB.

6.2 [lloaknio4yeHue

6.2.1 MoAakno4veHue INeKTPonUTaHus
3]'IeKTpOFII/ITaHVIe LLUJT1HO30B OCYLLECTBINAETCA:
ana MM-101:

e  OCTOSIHHbIM TOKOM HOMWHanNbHbIM HanpskeHnem 3,3 B. MNutaHne wno3a ocyulecTenseTcs
OT BHYTpeHHew nnatbl obopynosaHusa Ethernet, B koTopoe yCcTaHOBNEH W3, TWN nutaHus
LUIK03a He 3aBUCUT OT Tuna NUTaHNsa BHELLHEro obopyaoBaHus;

ana MM-104, MM-116, MM-164:

L] NOCTOAHHBIM TOKOM HOMWHAlbHbIM HanpsaXeHnem 48 B, ponyctuMmble npenernbl USMeHeHUsA
nnTarLwero HanpsaxXeHna ykasaHbl B Tabn. 6. nOJ'IﬂpHOCTb niTarowero HanpsaxeHmna ykasaHa
Ha 3agHen naHenun. HasHavyeHne KOHTaKToB pasbema npmBeneHo B NMpuUnoXxeHum 1.

e MepeMeHHbIM TOKOM HanpshkeHnem 220 B, gonyctumble npefensl U3MEHEHUs NUTaoLLEero
HanpsXeHus ykasaHol B Tabn. 6. HasHayeHue KOHTakTOB pasbema MpuBEeAeHO B
npunoXxeHumn 2.

K wniosam MM-104, MM-116, MM-164 MOXHO nogknio4atb OOHOBPEMEHHO 06a WCTOYHUKA
anektponutaHus. ®aktnyeckn w3 OydeT nNUTaTbCA TOMbKO OT OAHOIMO WCTOYHUMKA, KOTOPbIN Obin
BKIIOYEH nepBbiM. BTOPOW MCTOYHWMK OCTAETCA B peXMMEe «ropsdyero pesepea», T. €. B MOCTOAHHON
roToBHOCTU obecneunTb 3HeprocHabxeHne usgenus B crydae OTKIYEHUS NEPBOro UCTOYHUKA. Takum
obpa3om, Npu nponagaHny HanpPsXXeHUs1 B CETU NEPEMEHHOro UM MOCTOSIHHOMO TOKa u3genune octaérc
paboTocnocobHbIM. ABTOMAaTMYECKOE NEPEKIOYEHME HA PE3EPBHbIN UCTOYHUK MUTAHUS OCYLLIECTBNSIETCA
nnaeHo, 6e3 HapyLleHnsa paboTocnocoBHOCTM N3aenusl.

6.2.2 MoaknoyeHne Wno3a K BHeLWWHeMY o06opyaoBaHUIO

Ecnn  wnto3 XpaHUnca npu TemMnepartype Huxe 5C, nepeg nepBblM BKNKOYEHNEM €ro
HeobxoaMmo BblaepXxaTb npu KOMHaTHOM TeMneparype He MeHee OByX 4acCoB.

Ona wmosos MM-104, MM-116, MM-164 nogknioyeHne pekoMeHOyeTcsa MpoBoAUTL B
cnepyoLlein nocnegoBaTenbHOCTH:

e [logknounTb KNemmy 3asemMneHusi, pacrnofoXeHHyl Ha 3agHen naHenu kopnyca (4ns
wnto3os MM-116, MM-164), kK BHeLLHEMY 3aLLUMTHOMY 3a3EMITIEHNIO;

e [logkniounTb kabenb NuTaHns K w3y (cm. n. 6.2.1). Y6eanTbCs, YTO KOHTAKT 3alLUUTHOrO
3a3emMreHunsa pabemMa NoAKNIYEH K BHELLHEMY 3aLUUTHOMY 3a3eMMEHUIO0.

e [logaTb HanpspKeHWe 3NEeKTPOoNUTaHMS Ha LUMo3;

e [locne BKMOYEHNSA INEKTPONUTAHUA aBTOMATUYECKM MPOU3BOANTCA CaMOTECTUPOBaHME
obopynoBaHus;

e [IponssecTtun KOHMUrypaumio LWn3a;

e [logknountb BUIKU Kabenen BHELHUX (OU3NYECKMX NTMHUIA K COOTBETCTBYHOLLMM pasbeMam
nopToB wnto3a. lNocne nogknioveHnst Bcex kabener v Npu ycnoBum LUTaTHOW paboTbl BCEX
NIVHUIA CBA3W WHAOMKATOPbl OOMKHbl FOPETb COrfacHoO HOPMalbHOMY pexumy paboThl,
onucaHHomy B n. 5.10.2.
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Ons

wnosa MM-101 NoaKroYeHne  pekoMeHayeTcs  MpoBOAUTb B criefylollen

nocnegoBaTtesibHOCTU:

YctaHoButb w3 MM-101 B SFP-cnoT BHeLHero obopyaoBaHus (Mpu 3TOM MOXHO He
OTKMoYaTh NMTaHWe BHELHEro 06opyaoBaHus);

MopaTe HanpskeHue JneKkTponuTaHua Ha BHelHee obopyadoBaHue (ecrniv OHO 6bino
OTKIHOYEHO);

Mocne 3arpyskn BHeLHero obopyaoBaHua 1 LWN3a, BHeLWHee 0bopyaoBaHue onpegenut
wro3 kak SFP-mogynb ¢ noptom Ethernet 1000Base-FX, kK KOTOPOMY MOAKMHYEHO
akTnBHoe Ethernet o6opygoBaHue;

Mogkntounte [K, ¢ koToporo OyaeT OCyLIeCTBNATbCS HACTPOMKa LWM3a, K BHELUHEMY
obopyaoBaHuio, UNK K ceTn, B KOTOPOM HAXOAMUTCS 3TO 0DOpyaoOBaHue;

Hactpoutb Ha [K IP-agpec 13 ton e noaceTtun, B KOTOPOW HaxoauTcs w3, u vlan ans
yrnpaeneHus (No-ymonyaHuio Ha Wwnio3e HacTpoeH IP-agpec 192.168.0.24, macka nogceTu
255.255.255.0, vlan gns ynpaBneHust OTCYTCTBYET);

MopgkntounTbcsa K w3y no Telnet unu yepes Web-nHtepdeiic n HacTpoutb Tpebyemyto
KOHpurypaumto;

MopkntounTs BUNKY kabensa E1 BHeLWHMX hramdecknx NuHUin K pasbemy nopta E1 wniosa.
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7 YnpaBneHue

7.1 Cnocobbl ynpaBneHus

HacTpovika napameTpoB 1 ynpasrieHne Li30M OCYLLEeCTBMAAETCS:

e yepes nopt Console (Tonbko ana MM-104, MM-116, MM-164) npv NOAKMOYEHNN K HEMY
BHELLHEro TepMmnHana, B Ka4ecTse KOTOPOro MOXeT UCMOMNb30BaTbCA NEPCOHANbHbIN
KOMMbLOTEP;

e yepes nobor noptT Ethernet; B 3ToM cnyvyae nogkntioyYeHHbIE K 3TUM NOpTaM MHULMATOPbI
onepauun ynpaefeHus OOJMKHbI ncnonb3oBaTtb npotokonbl SNMP, Telnet unu WEB-
MHTepgenc.

7.1.1 YnpaBneHue 4yepe3 nopt Console

Ynpasnernne wno3samm MM-104, MM-116, MM-164 ocyuwectBnsetca 4epe3 nopt Console, k
KOTOpPOMY MoAkKmodaeTcss yctponctBo Tuna DTE, BbinonHstowee (yHKUMIO TepMuHana (ganee Ans
KpaTKOCTM 3TO YCTPOWUCTBO MMEHYETCS TEPMUHATIOM).

MopT TepMuHana foImKeH OblTb HACTPOEH crneayLmM o6pasom:
e  ACMHXPOHHas CKOPOCTb Nepedayun gaHHbiXx — 115200 6uT/c;
e yucno 6uToB AaHHbIX — 8;
e  KOHTPOMb MO YETHOCTU UNN HEYETHOCTU OTCYTCTBYET;
e yucro cton-6utoB — 1;
e ynpaBneHne NOTOKOM JaHHbIX OTCYTCTBYET.

7.1.2 YnpaBneHue no npotokonam Telnet n SNMP

LWnto3om no6ov moamMdumKaumm MOXHO yNpaBnsaTb C yAaneHHOro KoMMbioTepa yepes mobon
nopt Ethernet ¢ ucnonb3oBaHnem npotokona Telnet nnn SNMP. [Ons ynpaBneHus wWno3oM MOryTt
ncnonb3oBaTbcsa nporpammel Telnet unn Hyper Terminal, Bxogswme B cocTas onepauvoHHON CUCTEMBI
Windows nnv aHanornyHble nporpaMmmMbl OPYrnx CUCTEM.

Mo ymonyaHwuio ans pgoctyna no Telnet Kk w3y nwobon Moaudukaumm MCNOMb3yTCA
crepyoLme napameTpbi:

e |IP agpec 192.168.0.24;
e JlormH: admin;

e [laponk: admin.

7.1.3 YnpaBneHue yepe3 Web-unrepdenc

Wnto3zamn MM-104, MM-116, MM-164 MOXHO ynpaBnsaTb C yaaneHHoro komnetotepa Yepes Web-
nHtepdpenc. nsa koHdurypauum wno3a HeobxogumMo COeaMHUTbL CETEBYI0 KapTy KOMMboTepa C Nobbim
noptom Ethernet. Ha komnbioTepe cnenyeT BbiCTaBuTb |IP-agpec u3 1o xe ceTu, B KOTOPOW HaxXOAUTCH
w3, Hanpumep, 192.168.0.111, ¢ ceTeBomn mackomn 255.255.255.0.

Ons pgoctyna k Web-nHTepderncy ycTponcTBa C 3aBOACKMMW yCTaHOBKaMu Heobxogmmo ¢
nomoLubio 6paysepa (Hanpumep, Internet Explorer, Mozilla, Opera) obpaTuTbCca K yCTPONCTBY MO agpecy
192.168.0.24 (http://192.168.0.24).

24 © 2023 Zelax MM-101, MM-104, MM-116, MM-164



7.2 WHTepdenc nonb3oBaTens U pexum paboTbl

WHTepdenc nonb3osatensa wno3os MM-104, MM-116, MM-164 ocHoBaH Ha MCMNONb30BaHWUN
uHTepdenca komaHgHon ctpoku (CLI). MNMonb3oBaTenbs BBOAWUT KOMaHOy B BuAe MOCHeAoBaTENbHOCTU
CUMBOJSIOB B KOMaHAHOW CTPOKE, PacroSyIOXKEHHOM B HWXXHEW 4acTu SKpaHa TepMuHana. PesynbTaTtbl
BbIMOSTHEHNSA KOMaHAbI BbIBOOAATCSA B OCTABLUYHOCS YacTb 3KpaHa, Npu 3TOM TEKCT COOBLLEeHU caBuraeTcst
CHM3Y (OT KOMaHOHOW CTPOKKN) BBEPX MO MEPE €ro NnocTynreHus.

Ons pasrpaHuyeHnss npaB [ocTyna K KOMaHZaMm yhnpaBrneHus CyllecTBylOT [Ba Tuna
nonb3oBaTenem:
e  00Obl4HBLIN NONb3oBaTenb. EMy paspeluéH gocTyn K KoMaHaaM MOHUTOPUHIA, M3MEHEHne
KOHUrypauum wo3a 3anpeLleHo;
*  MpUBUMErMPOBaHHbIM Nonb3oBaTenb. EMy pa3peluén gocTyn K KoMaHaam MOHUTOPUHIA,
N3MeHeHns KoHdurypauum n o6HOBEHNS NporpaMmmHoro obecrneveHus.
[ns 3awmTbl OT HECAHKUMOHMPOBAHHOMO A4OCTYyNa NpegycMoTpeHa aeHTuduKaunst no MUMeHu
nonb3oBaTens u Naposto, a Takke npoBepka |P-agpeca ynpaensooLwen CTaHumn. YCTponcTBo
noagepmBaeT ngeHTudmkaumio Tpéx pasnnyHbiX Nonb3oBaTtenen. VIx nmeHa, Tmnbl 1 Naponu no
yMOnyaHuio npueeaeHsl BTabn. 15.

Tab6n. 15. Cnucok nonb3oBaTernien U UX XapakTepUCTUKU

MUma nonb3oBaTens Tun Maponb No ymon4yaHuio
admin NPUBUNETMPOBAHHbLIN admin
operl 0ObIYHbLIN operl
oper2 0ObIYHbLIN oper2

7.2.1 CuHTaKcuc KomaHg
CuHTakcuc koMaHa, BBOAUMbIX B KOMaHAHOW CTPOKE:
komaHga {napameTp | napameTp} [napameTp | napameTp]
roe:

KomaHga — cTporo 3agaHHasi nocrenoBaTenbHOCTb CMMBOJMOB, onpefensiowas AanbHenwwne
napameTpbl.

MapameTp — knto4yeBoe crnoeo, IP-agpec, macka cetu, MAC-agpec, 4u1cno, Crnoeo, CTpoka.
KomaHga n napameTpbl OTAENAKTCA APYr OT Apyra CMMBOMaMu «npobeny.

Mpun onMcaHum CMHTaKCKMCa KOMaHA UCNonb3yTcs cneaytolme obo3HavYeHns:
e B urypHbIx ckobkax {} ykasbiBatoTcs obsa3aTenbHble napameTphbl;
e B KBagpaTHbIX ckobkax [] yka3biBaloTCs Heoba3aTenbHble NnapaMeTpsl;
e cumBon “|” obosHayvaeT normyeckoe “‘nunn”’ — BbIGOP MeXAY PasnMYHbIMIU NapaMeTpamu;
e  KIOYEBbIE CMOBA BbIAENAKTCH XUPHBIM LLUPUETOM.

[nsa ncnonHeHnst HabpaHHOM KOMaHAbl HEO6X0AMMO HaXxaTb knasuwy “Enter”.
[ns nonyvyeHns KOHTEKCTHOWM CnpaBKM UCMonb3yeTcs cumeon “?”.

Mpun HaxaTum knasuwun Tabynauumn “Tab” nponcxoguT AoNMCbIBaHWME KOMaHAbl, UNu, B criyyae,
Korga koMaHga BBefeHa NOMHOCTbI0, BbIBOAWUT KOHTEKCTHYIO CMpaBKy No KOMaHAe.

MocnegHue nATb BBEAEHHbIX KOMaHg XpaHATcs B Oydpepe. UToObI BOCMONb30BaTbCH paHee
BBEJEHHOWN KOMaHAoW, HeobxoanMo HaxaTb knasuwy “1” (BBepx) unm “|” (BHU3).
7.2.2 KOHTeKCTHasa cnpaBkKa

[ns nony4YeHns KOHTEKCTHOW CrpaBKu UCMONb3yeTcs cumBon "?" unu knaesuwa Tabynsaumm “Tab”,
npv BBOAE KOTOPbIX BbIBOAUTCS CMMCOK OOCTYMHbLIX KOMaHA.

Mpumep:
Zelax >
ver stats exec ipconfig ping
cls envir hosts log syslog
passwd sersetup su timeout whoami
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setdevname setdevloc activate
menu defmenu autosetup
pwd mkdir fcreate
show color tftpsend
reset upload uploadboot
time lasterr ethmode
mapmac ethtype ethstat
setmac ipprimap tagprimap
igmp stp arp

power rstp rstpbridge
elloop eldesc elstat
eltest elsave

setboot telnet
snmpcom snmptrapip
cd 1ls

delete copy
tftpget exit
testfs date
ethrate vlan
ethreportlevel ethdesc
ethtest switchcfg
netview 11dp
elsetup elslip
elhist elvirtual
Zelax >

CnpaBKy Nno ncnosib3oBaHUKO KOHerTHOVI KOMaHObl MOXHO NOJNy4YnTb, BBEOA €€ nma N Haxas

Knasuwy "?" nnm “Tab”.

Mpumep:

Zelax > show

Displays the content of the specified file

<str> file name

Zelax > show

7.2.3 CoobwweHuns 06 owmnbkax

B Ta6n. 16 npuBeaeHbl coobeHns o6 owmnbkax, KoTopble MOryT BbIBOAUTLCS BO BpeMsl paboThbl

C KOMaHOHOW CTPOKOW.

Tab6n. 16. CoobweHusa o6 owmnbKax, BbIBOAUMbBIE NMPU paboTe ¢ KOMaHAHOW CTPOKOM

Coob6LeHue 06 omnbkKe

OnucaHue oLUOKK

PeKOMeHﬂyeMble AencTBus

syntax error: invalid parameter

HeBepHbIi napameTp

BBecTn npaBwibHbIN NapameTp

syntax error: omitted
parameter

MponyweH napameTp

BBecTun nponyLLeHHbIN napameTp

syntax error: invalid type

HeBsepHbIV TMN NapameTpa

BBecTn napameTp npasBuiibHO

syntax error: missed value

MponyLieHo 3HavYeHne

BeecTu nponyleHHoe 3HayYeHne

napameTpa

syntax error: invalid delimiter MponyLweH obs3aTenbHbIN BBecTu nponyLeHHbI pasgenvrernb
pasgenurens

privileged command: no KomaHga HegocTynHa C nomolLblo kKomaHgbl “su”

rights enough nonb3oBaTesnto BOWTU Nog UMEHEM

NPUBUIErMPOBAHHOIO NoNb30oBaTeNs
“admin”

is not recognized as a
command

KomaHga He 6bina
naeHTunumMpoBaHa, BBegeHa
ownboyHas komaHaa

C nomoLubto cnpasku “?” cnegyet
NpoBepPUTb KOPPEKTHOCTb BBOANMON
KOMaHbl.

file not found

B3anpawmBaemblvi hanin He
HangeH

Y6eaontbcsa B NpaBunbHOCTH
HanvcaHus uMeHun danna.
Y6eaontbcsa B HAaNM4nmM gaHHOro
dranna no ykasaHHOMY MyTu.

open error

OTKpbITb (harin He yganoch

BBecTn npaBunbHoe Mg danna
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7.3 TporpammHoe obecne4vyeHne n channoBas cucTemMma LWNO3a

Lnto3 paboTtaeT noag ynpaereHMEM MporpammMHOro obecneveHus. Ynpaenswowas nporpamma
pasmellaeTca B MUKpocxemax pnal-namaTv, OpraHn3oBaHHbIX B dannoByto cuctemy. CTpykTypa
HeobxoaMMbIX Anga paboThb! Wno3a Gannos 1 KaTanoros BeIrMAAUT cnegyowmm obpasom:

/dev
/mnt

/htdocs

/kernel.bin
/kernel.bkb
[fwr** rbf

/log

/cfg.sys
/menu

/log_bkp

/proc
/svc
Isys

OTa CTpykTypa KaTtanoroB CO34aeTcsd Mnpu MHuMuuanusauum naw-namsatm ycTpoucTBa M He
AOMKHa wu3meHaTbea. McxogHble dhannbl ynpaBngwower nporpaMmmbl U dannbl  KOHUrypaumm u
AVNarHoCTUKN Haxogsatcs B aupektopum “mnt’. HasHaueHne u cogepxkumoe 3TuxX pannoB OMMCaHoO B

Tabn. 17.

Ta6n. 17. HasHauyeHue u cogepxumoe ¢pannoB Katanora mnt

Ha3BaHue
c¢anna

Ha3Ha4yeHune

htdocs

OvpekTopus ¢ dannamu gna Web-uHtepdpenca

kernel.bin

Ynpasnsowasa nporpaMmmMa LWno3a. 9ta nporpaMmmMa 3arpy>aeTcs HavarnbHbIM
3arpy3ymMkoM KaXKabIl pa3 npu BKMOYEHUN yCTponcTea. [locTaBnaeTca n3arotoButenem.
MoxeT bbITb 3amMeHeHa nornb3oBaTenem nNpyM 06HOBEHNM NpOorpamMmmMHoOro obecneyeHus.
Mpun oTCyTCTBUM 3TOrO (harna n ero pe3epBHON KONWUK LLUMK3 MOXET ObIThb 3arpyXeH
TONbKO Yepes BCMoMOoraTenbHbI MOCNe4oBaTENbHbIA NOPT C MCMNOSIb30BaHNEM KOMaHZ
Ha4yanbHOro 3arpysyuka.

kernel.bkb

PesepBHas konvsa ynpaensaoLen nporpaMmMbl. 3arpyxaeTcs Npu BKIIOYEHUW YCTPONCTBA
W NpY OTCYTCTBUM UINU HapyLLEeHNN KOHTPONbHOW cyMMbl dhanna kernel.bin.

fw*** rbf

,D,paﬂBepbl annapaTHon 4YacTtu yCTpOVICTBa. lMNocTaBnsTCA N3roTOBUTENEM N MoryTt ObITb
3aMeHEHbI NoJib30BaTeENIEM MNpU 0BGHOBNEHUN nporpaMmMHoro obecneveHusl.

log

MpoTtokon cobbiTuin. Co3gaeTcs aBToMaTU4eCcK/ Npu NepBoOM BKIOYEHUM YCTPONCTBA,
COAEPXUT KOOUPOBAHHYO MHAOopMauuio o nocnegHux 2730 cobbiTusx Bo Bpems paboThbl
YCTPOMNCTBA (BKMNOYEHME/BbIKMIOYEHME YCTPONCTBA U OTAENbHbLIX MOPTOB, OWNOKM 1 cbon
nT.m).

cfg.sys

dann 3arpy3o4Homn KoHurypawumm yctponcTea. lNoctaBnsieTcst M3arotoBMTENEM, €ro
HeobX0AMMO U3MEeHUTb AN NpaBuUbHOM paboTbl yCTPOMNCTBA B KOHKPETHOM CeTH
nonb3oBarens. OTOT TEKCTOBbIA (halnn COAEPXUT HAbOP CTPOK, KaXkaas CTPOKa KOTOPOro
npencraeBnsieT cobor KomaHay ¢ napameTpamu. [pu BKNOYEHMM YCTPOUCTBA
yrnpasnsioLlas nporpaMmma nocrefoBaTensHO BbINOMHAET BCe KOMaHAbl, coaepxaliuecs
B 9TOM chawnne.

menu

dann gns 3arpy3kun TeKCTOBOIo nepapxm4eckoro MeHro B Ka4eCcTtee alibTepHaTUBbI
KOHCOSbHbIM KOMaHAaM. [locTaBnseTcsl M3roToBUTENEM U MOXKET OblTb 3aMeHEH
nonb3oBaTesiem npu 0BGHOBNEHUN nporpaMmmMmHoro obecneyeHus.

log_bkp

MpoTokon cobbiTuin. Co3gaeTca aBToMaTM4eckun nocne 3anucu B doann log 2370
co6bITMA. CoaoepXXnUT KOAMPOBaHHYIO MHAOPMAaLMIO O CODLITUSIX BO BPeMS paboThbl
YCTpOWCTBa (BKITHOUYEHME/BBIKIMIOYEHNE YCTPONCTBA U OTAENbHbIX NMOPTOB, OLWMOKK 1 coon
n1.4.). MoxeT 6bITb NPOCMOTPEH COOTBETCTBYKOLMMM KOMaHAMM.

7.3.1 Pab6ota c pannoBoun cuctemon

HocTtyn k dannoBon cucteme LIMN0O3a BO3MOXEH C nomoLbtko npotokona FTP nubo npoTtokona
Xmodem (Ttonbko MM-104, MM-116, MM-164).
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7.3.1.1 Pa6boTta no npotokony FTP

LLnto3 coaepXut BCTPOeHHbIN FTP-cepBep, obecnevnBatonin HarnsaHyo 1 yagobHyo paboty ¢
ero panvnoeson cuctemon. YrteHme M 3anucb annoB nNpPousBoAMTCSA npwu nomowm FTP-knueHTa.
Mporpamma OosmkHa Ucnonb3oBaTh MNacCUMBHBIN pexxum obmeHa (passive mode). Hanpuwmep, B Internet
Explorer aToT pexum yctaHaenuBaeTcsa Tak: Tools—Internet Options—Advanced—Use passive FTP; B
Total Commander npu co3gaHum HoBoro FTP coeguHeHWst HaOoO YCTaHOBUTL ranioyky Ha Use passive
mode for transfers. [loctyn k FTP cepBepy MMeeT TOMNbKO NPUBUIENMPOBaHHbIN NOMb30BaTenb.

7.3.1.2 PaboTta no npotokony Xmodem

Ona pa6otel c cpannoBon cucremon wnw3os MM-104, MM-116, MM-164 uepes
nocnegoBatenbHbI NopT Console ncnonb3yetca npotokon Xmodem. [aHHbIM NPOTOKON nepegayu
OaHHbIX noaaepxmBaeT OOMbLUMHCTBO TepMMHambHbIX Mporpamm (Hanpumep, HyperTerminal). Ons
3anucu nwboro canna (nporpamMmMHoe obecneveHne unu 3arpy3odHasli kKoHdwurypaums) Heobxogumo
BBeCTM komaHAy upload. Nocrne aToro w3 oxugaeT OT TePMMHANBHOW MporpamMmbl Nepegadn emy
danna no npotokony Xmodem. 3atem, cnegyeT ykasaTb HYXHbIA pain TepMUHaNbHOW Nporpamme u
MHMUMMpoBaTb nepegadvy. lNMpuHATBIA dann coxpaHsaeTcs B dannoBoMm bydepe. lNepecbinka darna
MOXET 3aHATb HECKOMNbKO AECATKOB CEKYHA, B 3aBMCUMOCTU OT ero pasmepa. imsa ¢anna, ero pasmep u
nyTb K HEMY HE nepedaeTcd nNo 3ToMy npoTtokony. CrneayeT sIBHO yKasaTb LUM03Y, Kakoro pasmepa v kyaa
3anucaTtb ¢ann. o ymonyaHuto ¢harinel 3anncbiBalOTCA B kaTanor mnt.

Mpumep: Barpyska danna kernel.bin pasamepom 593668 6anT € MNOMOLLLIO NpPOrpaMmebl
HyperTerminal.

zelax > upload kernel.bin 593668

Transfer—Send file— Bbibpatb kernel.bin n npotokon Xmodem

lMocne okoH4YaHuA nepefaym pain coxpaHuTcss B NAW-MaMsTU  COMNacHO yKa3aHHbIM
napameTpamMu.

7.4 TepMUHanbHbIX cepBep Ha ocHoBe MM-104, MM-116, MM-164

Wno3 peanusyeT @yHKUMM TepMUHANbBHOIO cepsepa, MO3BOMAA YAANeHHO YNpaBnATb
YCTPONCTBOM, MOAKMIOMEHHbIM MocnegoBaTenbHblM MHTEpdericom RS-232 k nopty AUX unm nopty
Console RJ-12 B 3aBMCcMMOCTU OT Moandukauum (cm. n. 5.9.4). Oina Toro 4tobbl ynpaBnATb yaaneHHbIM
YCTPOWCTBOM Yepe3 nocrnefoBaTerbHbll MHTepdenc HeobXOAMMO HACTPOWUTb MNOPT TEePMUHarbHOro
cepBepa LMO3a M ycTaHOBWUTb ApanBep BupTyanbHoro COM-nopTa Ha ynpaBnstoeM KOMMbloTepe.
HacTpowka nopTta TepMrHanLHOIO cepBepa OCYLLEeCTBRseTcs komaHaon sersetup. Cxema opraHm3aumm
yAaneHHoro ynpasneHuss obopygoBaHumem no uHtepdency RS-232 yepes nakeTHyto ceTb Npu NMOMOLLU
BCTPOEHHOro TEPMUHANbLHOMO cepBepa npusegeHa Ha Puc. 11.
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BupTyanbHbi
COM-nopt

=

Ynpaenstowasa |

Bu pTyanbHOe nocrnegoBaTtesibHoe
coeavHeHne

Ethernet

RS-232

=

Ethernet

cTaHums

BupTyanbHbi
COM-nopt

IP/ ETHERNET

Ethernet

UIDMoP

TepmuHasnbHbINn Ynpaensemoe
cepesep obopynoBaHue
MM-116
—
rs232 [ [l ==

BupTyanbHoe nocnepoBatenbHoe
coefuHeHne

UDMoP,

Puc. 11. Cxema opraH1M3aumu yaaneHHOro ynpaBsneHna obopyaoBaHuem no nHtepdency RS-232
Yyepes3 NakeTHYHO ceTb MNP NOMOLLM BCTPOEHHOro TepMUHaNbLHOro cepeepa

Bo3moxHO ynpaBneHue yganeHHbIMU yCTPOMCTBaMM 4epes nocrneaoBaTenbHbIn MHTepdenc co
ckopocTaMM Nepegavn AaHHbix oo 115200 6ut/c. B nporpamme BupTyanbHOro MocrienoBaTesibHOro

nopta

Heobxoanmo YKa3aTb

IP-agpec wnt3a, K

KOTOpOMY NOAKIMKYEHO YynpaslidemMmoe

no

nocnegosartenbHOMy nopTty obopyaoBanune, TCP-nopt 4000 n pexxum coeanHeHuss npospaynbii (RAW).
[nsi co3gaHus BMpTyanbHOrO MOCMeoBaTENbHOIO MopTa MOXHO WMCMOonb3oBaTb nporpammy Lantronix
ComPort Redirector. E€ koHdurypaumss npueBegéHa Ha Puc. 12. lNporpamma QoOCTynHa Ha cawnTte

N3rotoBUTENA.
Part Configuratior
Advanced | Redirect |COMI0 w| 74 tove Up |
[IP] 192.168.0.24:4000
Com Setup Mave Down
[~ Silent Mods Add IFA
{Rdd P
Port Settings
Remaove
Status: |Idle
e Dizsconnect | Help | Save | Cloze |

Port Settings le
[ Timeout Reconnect ™
[ Server Reconnect [~ Mo Met Cloze

[~ Inband Listen

=] —
l?_ﬂ Connection Timeout

Cancel

o]

Help

Puc. 12. Hactpomka nporpammbl ComPort Redirector
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8 PacuyéTt Heob6xoanmMon nNonocbl NponycKkaHua Ansa
nepegaym gaHHbIX notoka E1

Heobxogumass nomoca  nponyckaHuss gnsa  nepegaym  notoka  E1 3aBUCUT  OT
cneayroLmnx napameTpos:
e  KONMU4YecTBa NepefaBaeMbiX TAUMCIOTOB;
e Tuna 3arofoBkoB (popmat nakeTa ¢ gaHHbIMM NoToka E1 npuBeaéH Ha Puc. 7):
e |P + Ethernet (c nonem VLAN),
e |IP + Ethernet (6e3 nonsa VLAN),
e Ethernet (c nonem VLAN),
o Ethernet (6e3 nons VLAN);
e pasmepa nonsa AgaHHbix B Ethernet-kagpe vnu IP-naker.

O6osHaveHune Tuna “IP + Ethernet (c nonem VLAN)” cooTtBeTcTBYeT nakeTy IP, BNOXeHHOMY B
kagp Ethernet, B koTopom, cornacHo ctaHgapTy IEEE 802.1Q, npeaycMOTpeHO none Ans ykasaHus
HoMepa BupTyanbHon nokansHon cetn (VLAN). 3aronoBkv 060uX BMOXEHHbLIX MakeToOB B paBHOW Mepe
npeacTaBnsaoT cobon “GecrnonesHble” (C TOUKM 3pEeHMs nepefadn NnoresHbiX AaHHbIX) 6arTbl, No3TOMy
nMpyM pacyéTe nosiocbl OHWM paccMaTpuBalOTCA Kak OOWWIA 3arofioBOK, AfMHA KOTOPOro paBHa
apudmeTN4ecKkon cymme AfIMH Kaxaoro nu3 Hux.

MonHbIM pasMmep naketa C AaHHbIMM notoka E1 n 3aronoBkamun hopmMmMpyemMoro ycTpomcTBOM
MOXHO MOCMOTPETb, BBEAA KOMaHAy elstat —s.

Mpu pacdéte Tpebyemown nponyckHOW CNocobHOCTU KaHamna CBA3W ANd nepepadv 3agaHHOro
nonb3oBaTeneM KonMyecTBa KaHarnoB UCMONb3yeTcst ogHa U3 AByx hopmyn.

Ons pacyéta HeobxoAMMONV MONOCHI MPOMNYCKaHMA B 3aBUCUMOCTW OT pa3mMepa nons AaHHbIX
naketa ucnoneayetcsa popmyna (1) (BbiBog dhopMyrbl NpUBEAEH B KOHLE AaHHOro pasgena):

C=64-n-|;p+x)

kobut/c, (1)

roe:
e N — KONMMYeCTBO NepeaaBaemMbiX TaNMCIIOTOB;
e D — pasmMep nons gaHHbIX B nakete (6anT);
e X — pasmep 3arosioBka:
IP + Ethernet (c nonem VLAN) + TDMoP — 64 6aiTa;
e |IP + Ethernet (6e3 nonsa VLAN) + TDMoP — 60 6ainTos;
e Ethernet (c nonem VLAN) + TDMoP — 36 6aiT;
e Ethernet (6e3 nons VLAN) + TDMoP — 32 6aiiTa.

Mpumep. PacyéTt Heobxoanmon nonockl NponyckaHns Ana nepegayqm 10 TaiMcnoToB C MOMOLLBHO
nakeToB ¢ 3aronoBkamu IP + Ethernet (c nonem VLAN) + TDMOP 1 paamepom nons gaHHbIx 256 6anr.

CornacHo copmyne (1), nonyvyaem cnegyrowiee 3Ha4YeHMe HeoO6XoaUMON NONOCHI MPONYCKaHUSA:

Co 64-10-(256+64) 204800
256 256

PeanbHas OO0CTynHaa nosfioca AOJNKHa HEMHOIO npeBbIlaTb pacuéTHoe 3Ha4YeHne 1n3-3a Hann4yung
MeXnNaKeTHbIX NHTepBaloB U BO3MOXHOW I'IOBTOpHOI7I nepenayun noTepAaHHbIX NakeToB.

=800 kbuT/c.

Ons pac4yéta HeobxoaMMOM MNOMOChl NPOMYCKaHWS B 3aBUCUMOCTW OT BPEMEHW HaKoMieHus
nakeTta (3agepxka nakeTnpoBaHusa AaHHblx notoka E1) ucnonb3yetcs copmyna (2):

C=64-n+ STX k6ut/c, (2)

roe:
e N — KONMMYeCTBO NepedaBaeMblX TaNMCIOTOB;
e t— BpeMs HakonneHus naketa (Mc);
e X — pasmMep 3arorioBka.

Mpumep. PacyéTt HeobxoaMmon nomnockl nponyckaHust anga nepegayn 10 TaiMcrioToB C NOMOLLbHO
nakeToB ¢ 3aronoskamu |IP + Ethernet (c nonem VLAN) + TDMOP 1 BpeMeHeM HakomnneHns naketa 2 mc.

CornacHo copmyne (2), nonyvaem cnegytotlee 3Ha4eHme HeobxoaMMoNr NooCkl NPOMyCKaHWs:

30 © 2023 Zelax MM-101, MM-104, MM-116, MM-164



C=64-10+ % =640+ 256 =896 «our/c.

PeanbHas 0OCTynHaaA nonoca AOoJKHa HEMHOrIO npeBbillaTb paCHéTHOG 3Ha4YeHne n3-3a Hann4dmna
MeXnNakKeTHbIX NHTepBalroB U BO3MOXHOW I'IOBTOpHOI;I nepeagadn noTepAaHHbIX MNakeToB.

NS HacToMkM BUPTyarbHOrO KaHana Mexay Lwr3aMu HeobGXxoduMMo ykasaTb pas3Mep Mons
JaHHbIX B nakeTe. [ns pacyéta pasMepa Mofisi AaHHbIX B MakeTe B 3aBUCUMOCTM OT BPEMEHM
HaKonneHust ucnosnb3ayeTtcsa dopmyna (3):

p=8-n-t 6Gaur, (3)
roe:
e N — KONMWMYECTBO NepefaBaemMblX TAMCOTOB;
e t— BpeMs HakonneHus naketa (Mc).

Mpumep. PacyéT pasmepa nons gaHHblx B nakete npu nepegade 10 TaMMCroToB M BPEMEHMU
HaKoMfeHns nakeTa 2 Mc.

CornacHo chopmyrne (3), nonyyaem criegytollee 3HaueHve pa3Mmepa noss AaHHbIX B NakeTe:

p=8-10-2 =160 6air.
BbiBoa dhopmynbi (1):

Wckomas nponyckHas cnocobHocTb C 4ncneHHo paBHa obLiemMy Yncny crnyXebHbIX 1 NonesHbIX
6utoe C*, poctaBnseMbIX NOTOKOM NAKeTOB Ha yAanéHHYK CTOPOHY KaHana CBS3W 3a BpeMmsi, paBHOe
ogHon cekyHae. [anee npuHMmaeTcs ycrnoBue, YTO NakeTbl MMeT (UKCUPOBaHHbLIN dhopmaT, creayroT
ApYyr 3a Opyrom, NpuWYéM none [AaHHbIX KaXOoro M3 HUX MOSNHOCTbK 3arpyXeHo nepegaBaeMbiMu
TanmcriotTamu.

Mpeanonoxum, 4To YacToTa criegoBaHus nakeToB paBHa N nakeToB B cekyHAy. Toraa
C*=N:(x+p)BanT =8N (X +P) OUT ..ceeviriiiiiiiiiiiiiieeeeee e, (2)
AN C* = (BN-X + BN'P) BUT ..o (3)

MepBoe cnaraemoe 8N-x B opmyne (3) cooTBeTCTBYeT 0O0BLEMY nepenaHHOW 3a CeKyHay
cnyxebHon uHdopmauun (3aronoskoB), BTopoe cnaraemoe 8N-p — 006bLEMY nepedaHHbIX 3a TO Xe
BpeMsl MOMe3HbIX AaHHbIX (TaNnMCNOTOB).

Tak Kak Yncrno TauMcrioToB paBHO N, TO OOBEM MONE3HbIX AaHHbIX, KOTOPbIE HY)XHO NepeaaTtb Ha
yAanéHHyt CTOPOHY 3a OAHy cekyHay, paBeH 64000-n 6ut. lNostomy BTOpoe crnaraemoe 8N-p B
dopmyne (3) AOMKHO yOOBNETBOPATL YCNOBUIO

8N-p = 64000-n, oTkyga crnegyert, 4To
N =8000N/Pceiueeieiiiiiiiine. (4)

M3 dopmynbl (4) BMOHO, 4TO 4acToTa CnefoBaHWs MAKeTOB HEe 3aBUMCUT OT pasMepa UuX
3aronoBkoB. Noactaenss 3HayeHue N 13 gopmynel (4) B chopmyny (2), nony4mm:
C*=64000N" (X + P)/P OUT.c.eiiiieei e (5)

Takoe konuuecTBO OBWUTOB nepedaéTca MO KaHany CBA3WM 3a ogHy cekyHgy. [lepexogs k
pas3MepHOCTU CKOPOCTU, NOoMy4um popmyny

C =64-n-(p + x)/p kbuT/C, coBnagatoLlyto ¢ opmynon (1), 4to n TpedoBanocs.
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9 CoxpaHeHue u 3arpy3ka KoHcpurypaumm

9.1 CoxpaHeHune KoHduUrypauumm

Ha wmosax MM-104, MM-116, MM-164 «kaxgas wucnofnHdemass KoOMaHga HacCTpOWKm
aBTOMATUYECKM COXpaHSAeTCs B KOHdurypaumoHHom danne cfg.sys. [nga Toro, 4ytobbl komaHga Gbina
BbIMOSIHEHA, HO HE COXpaHUnach B KOHUrypaunoHHoM haine, cnegyeT ykasaTb KoY “-z”,

Ona coxpaHeHus koHdurypauumn Ha wno3ze MM-101 Heobxooumo B nOOOM MEHKO HaxaTb
ESC+S.

9.2 3arpy3Ka KoHcurypauumm

Mpn KakOOM BKIIOYEHWW YCTPOMCTBA HACTPaMBAlOTCS, BLIMOMHAS MOCTPOYHO KOMaHAbl,
yKa3aHHble B KOH(UrypaumoHHom canne cfg.sys (MM-104, MM-116, MM-164) nnn system.cfg (MM-101).

HaHHble dannbl pacnonoxeHel B katanore mnt BO naw-namaTtv  COOTBETCTBYHOLLENO
YCTPOWCTBA.

N3meHeHmne 3arpy3oyHom koHdpurypauum wno3sos MM-104, MM-116, MM-164 ocywecTtBnseTcs:
e UM3MEHEeHWeM HaCTPOeK LUNto3a Yyepes nopT console;

U3MeHeHneM HaCTpPOEK LUNto3a no npoTokony telnet;

M3MeHeHneM HacTpoekK LWnto3a no npotokony SNMP;

nepesanucbio KoHgUrypaumoHHoro ganna cfg.sys no npotokony FTP;

nepesanuncblo KOHUrypaunoHHoro danna cfg.sys yepes nopt console No NpoTokony

Xmodem.

M3meHeHune 3arpy3oyHon koHdpurypaumu wwosa MM-101 ocyulectBnaeTcs:
e M3MEHEeHWEeM HaCTPOEK LuMo3a No npoTokony telnet;
e M3MEHEeHWeM HacTpoekK Lwnto3a no npotokony SNMP;
e epes3anncbio KoHurypaumoHHoro danna system.cfg no npotokony FTP.

Ona poctyna K ycTponcTBy no npoTokony FTP MoxHo wucnonb3oBaTb nobont FTP-knueHT,
noagepXuBaroLWwmnn naccuBHbIn pexum obmeHa, Hanpumep, Total Commander, Internet Explorer.
MoppobHo o paboTe ¢ hannoBon cucTtemon Lwin3sa cm. n. 7.3.1.

9.3 BoccTtaHOBNeHue 3aBOACKUX HAaCcTpoOeK

9.3.1 COpoc HacTpoek 6e3 BO3MOXHOCTU BOCCTaHOBJIEHUA

[na nonHoro 6e3BO3BpaTHOI'O c6poca LJ1t03a K 3aBOACKMM HaCTpOVIKaM Tpe6yeTc;| BbIMOJTHUTb
YKa3aHHbl€ HMXe OEencTBus.

Ons wnio3a MM-101:
1) MepenTn B peXxMmM KOMaHOHOW CTPOKM, ANS 9TOro B NtoboM MeHio Heobxoammo HaxaTb Ctrl+C;

2) Ypanutb davin system.cfg, cogepxawmi TeKylwime HacTpOMKW, ANA 3Toro Heobxoammo
BbINONMHUTBL kKOMaHAy delete system.cfg;

3) Ypanute dann config.sys, cogepxawun U3MEHEHHbIe naponu, Ans 3Toro Heobxoaumo
BbINONHUTL kOMaHAy delete config.sys;

4) lNMepesarpy3nTb YCTPOUCTBO KOMaHOOM reset.

Ons wnio3os MM-104, MM-116, MM-164:

1) Yoanutb dann cfg.sys, cogepXkaliunin TEKyLMe HacTPOKN, Anst 3TOro HeobXoaUMO BbIMONHUTL
komaHpay delete cfg.sys;

2) Ypanute dann config.sys, cogepxawmn WM3MEHEHHbLIN naponu, Ans 3Toro Heobxoammo
BbINONHUTL kKOMaHAy delete config.sys;

3) MNMepesarpy3anTb YCTPOWCTBO KOMaHOOM reset.

Mocne nepesarpysku Wno3bl 6yayT UMeTb crieaytoLie HacTpOoKu:
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naporsb NPUBUMIErMpoBaHHOro nonb3osarens (admin) — admin;

IP-agpec wno3a — 192.168.0.24;

OOBEPEHHbIE Y3nbl — BCE;

pexum pabotbl noptoB Ethernet — multi (tonsko gns MM-104, MM-116, MM-164).

9.3.2 COpocC HaCTpoOeK C BO3MOXXHOCTbIHO BOCCTAaHOBJIEHUA

Ecnn cBepeHua o Tekywem IP-agpece wnw3a, CnNncke AOBEPEHHbIX Y3roB, YCTaHOBIEHHOM
napone yTpadeHbl, BEPHYTb 3aBOACKME HACTPOWMKM AMs AOCTyna MOXHO BbINOSIHUB OMNWCAHHbBIE HUXe
JEencTBus.

9.3.2.1 COpoc HacTpoeK C BO3MOXHOCTbIO UX BOCCTAaHOBNEHUA Ans
MM-101

Ona Toro ytobbl cbpocuTe HacTponkn wrto3a MM-101 ¢ BO3MOXHOCTBIO X BOCCTAHOBEHUS,
Heo6Xxo04MMO BbINOMHUTL CriefyoLlme 4eNCTBUS:

1) wu3Bneyb W3 n3 SFP-cnota BHewHero Ethernet o6opynosaHus;

2) ycTtaHoBuUTb B NopT E1 wrnto3a cneunansHyro 3arnyLiky (BXOAUT B KOMMMEKT NOCTaBKW);

3) yctaHoBuTb Wno3 B SFP-cnot BHewHero Ethernet obopyaoBaHusa, nocne 3Toro L3
3arpyauTca ¢ pesepBHon Bepcuen 10, Haxoaswencs B HenepesanucbiBaeMon obnactu
namsTu;

4) nony4MTb JOCTYN K W03y no Telnet, ncnonb3ysa 3aBogckune norvH, napons v IP agpec;

5) nepentn B peXMmM KOMaHOHOM CTPOKN Haxas Ctrl+C

6) BbINOMHUTE KOMaHAy mnt, Ana Toro, 4YToObl MOSABMNACb BO3MOXHOCTb MPOCMOTpa
KOHpMrypauum nu BHECEHUS U3MEHEHMWI B KOHUIypaLmio.

Mpn npoBedeHUN yKasaHHbIX AENCTBUMW BceMm napameTpam wno3a MM-101 Bosspawatotcs
3aBOCKME 3HAYEHMs, COOTBETCTBEHHO anga goctyna k MM-101 Heo6xogmMmMo ucnonb3oBaTh crneyroLimne
napameTpbl:

e |P-agpec — 192.168.0.24;
e JloruH — admin;
e [laponb — admin.

Hdanee cnegyeT npocmoTpeTb W/uNu yganuTb, HACTPOMKM LWUNKO3a, coaepxawmecs B hanne
system.cfg. KomaHga ans npocmoTtpa gaHHoro cavina — show system.cfg, ans yganeHua — delete
system.cfg. lpn HeobxogumocTn yganutb Gavin config.sys, cogepxawmi W3MEHEHHble Maponu.
KomaHnpa ans yoaneHus danna config.sys — delete config.sys. YTobbl yCTpOMCTBO CHOBa 3arpy3unsnoch C
HacTponkamu n3 cphannos system.cfg n config.sys, nnn ¢ 3aBoAckMMM HacTpoWkamu B Crydae, ecrniu
AaHHble dannbl 6bIn yaaneHbl, He0OX0AUMO nepesarpy3nTb YCTPOMCTBO KOMaHAoM reset.

Mpun ncnonb3oBaHUK 3arnywku Ans cbpoca HACTPOEK LUMIO3 3arpy>KaeTcsl C pe3epBHOWN Bepcren
MO, paHHas Bepcusa O MMeeT orpaHuYeHHbIn OYHKUMOHAaM, U npefHasHaveHa Tonbko Ans cbpoca
HacTpoek, MoaTomy, Npu paboTe wnto3a ¢ gaHHou Bepcuer N0, He pekoMeHOyeTCs BHOCUTb U3MEHEHMS
B KOH(UrypaumIo LM3a, 3a UCKMoYeHeM cMeHbl IP-agpeca, ecnu 310 TpebyeTcs.

Ons nameHeHus IP-agpeca wnio3a HeOOXOAMMO NEPENTU B PEXMM MeHI0 (KkomaHda menu). Ons
Toro, 4Tobbl Nocne mameHeHus |IP-agpeca W3 3arpy3vmnca ¢ ocHoBHon Bepcuen 10, Heobxoanmo
BEPHYTbCS B PEXUM KOMaHOHOW CTPokM (HaxxkaTue Ctrl+C B noboOM MEHI0) 1 BbINOMHUTE KOMaHAy reset.

9.3.2.2 COpoc HacTpoeKk C BO3MOXHOCTbLIO UX BOCCTaHOBNEHUA Ans
MM-104, MM-116, MM-164

[ns Toro utobbl cbpocuTb HacTponkm wino3os MM-104, MM-116, MM-164 ¢ BO3MOXHOCTbIO UX
BOCCTaHOBIEHUSI HEOOXOAMMO BbINOSHUTL CreayoLme AeiCTBUS:

Ona wno3os MM-104, MM-116, MM-164:
1) BbIKMOYUTE HaANPSXKEHE NUTaHWUS LUN03a;
2) 4epes3 OTBEPCTUE B 3aHEN NAHENN HAXXMUTE U YAEPKMBaANTE KHOMKY cOpoca TOHKUM
HenpoBoAALWMM TOK NpeaMeTom (J1—2 mm);
3) BKNHOYMTE NMUTAHME YCTPOWCTBA U CNYCTS 2 CEeKyHObl OTNYCTUTE YAEPKUBAEMYHO KHOMKY;
4) nony4yuTe JOCTYN K KOMaHOHOW CTPOKE LUS03a, UCMONb3ysi 3aBOACKNE NOMMH, naposb u IP
appec.

MapameTpsl wno3os MM-104, MM-116, MM-164, koTopblM BO3BpaLLalOTCA 3aBOACKUE 3HAYEHUSA
npu NpPoBeAEeHNN yKa3aHHbIX AeNCTBUI:
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e |P-agpec — 192.168.0.24;
e JlormH — admin;
e [laponb — admin.

[anee cnegyeTt NnpocMOTPETb, CKONMMPOBATb UMW U3MEHUTb HAaCTPOMKM Lnto3a B hanne cfg.sys, n
ecnu TpebyeTca yoanuTb arin, cogepawmin nsmeHeHHble naponu config.sys. Komanga gns npocmotpa
danna cfg.sys — show cfg.sys, ans yganeHus dgpavna config.sys — delete config.sys.

N3meHnTb Gpann cfg.sys MoxHo, Hanpumep, no npotokony FTP 4epe3 Total Commander. Nocne

BHECEHHbIX M3MeHeHun TpebyeTcst nepesarpy3nTb LUMHO3 KOMaHAoW reset. MI3aMeHeHus1 BCTYNSAT B cuiy
nocre nepesarpysku.
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10 3arpy3ka HOBOM BepCUU NporpamMmmHOro obecrneyeHus

MporpammHoe obecneveHne wno3a XpaHutcs B drnaw-namaTn ycrponctea. OGHoBReHue
nporpammHoro obecnedenuns (MO) MOXHO NPOM3BOAWTL YyAaneHHO Mo npoTokony FTP wunu yepes
nocrnegoBaTenbHbIN NOPT No npoTokony Xmodem (Tonbko MM-104, MM-116, MM-164).

Mepen obHoBnenunem MO wno3os MM-104, MM-116, MM-164 cnegyet y6eantbcsi, YTO Bepcus
3arpysudnka nogaepxmeaeT 3arpyxaemyto Bepcuto MO, Ecnu 3arpysunk He nogaepXvBaeT 3arpy>kaemyto
Bepcuto 0O, To nepep 3arpyskor HoBoro 1O HeobxoarmMo OB6HOBUTL 3arpy34duk.

BHumaHue! Tekywaa Bepcua 3arpy3umka — 1.0.2.3, gaHHasi Bepcus noaaepxumBaeT Bce
Bepcun nporpaMmMmHoro o6ecneyvenmsa go 1.0.8.2 SR 7.

Mpun nepexoge ¢ Bepcun MO 1.0.8.0 SR10 m Huxe Ha Bepcuw 1.0.8.2 SR 7 n Bblwe
TpebyeTcsA 06HOBUTL 3arpy3yuk go Bepcum 1.0.2.3, cm. n.10.2.

10.1 O6HoBneHue INO

Ons Toro, 4tobbl YMEHbLIUTL PUCK MPMBEAEHUS YCTPOMCTBA B Hepabodee COCTOsiHME npu
3arpysku HoBoro 10, HeobxoaMMo nepef ocyliecTBneHmemM obHOBNEHUS yoeauTbCcs B CYLLECTBOBaHWUU
danna kernel.bkb B katanore mnt. [Npu ero oTcyTcTBUM, creayeT co3gaTtb ero u3 damna kernel.bin,
HaxoAsLLerocs B TOM Xe Katanore, nyTemM KonnposaHua n nepenmeHoBaHus B kernel.bkb.

Mocne aToro MoOXHO NPUCTYNUTL k 06HoBMeHUto 0. O6HoeneHue MO ocylecTBnsieTcA 3aMeHOon
yCTapeBLUMX CUCTEMHbIX (hannoB, XpaHALWMXCA B PN3LW-NamaTy.

10.1.1 ObHOBNEHMe NporpaMMHOro obecne4yeHusi NO NPOTOKONY
FTP

10.1.1.1 OG6HoBneHue NO Ha MM-104, MM-116, MM-164 ¢ Bepcueun
1.0.7.7 n HNXe

Ecnn Tekywas Bepcusa O (Software version) Ha yctponctBe 1.0.7.7 n Hwxke, TO TpebyeTca
BbINOMHUTL CnegylLmne eNCcTBUS:

1. 3arpysuTb zip-apxvB ¢ davnamu nporpammHoro obecnevyeHuss ¢ canta www.zelax.ru wnu
Nnony4YnTb €ro No 3NeKTpoHHoM nouTte. NMpu obpalleHnn No 3NEKTPOHHOW MoYTe OTNpaBbTE MUCLMO MO
agpecy tech@zelax.ru ¢ Temon "lMporpammHoe obecnedeHne", ykasaB Mogenb M3genus.

2. PacnakoBaTb apxuB;

3. 3anyctutb FTP-knueHT.

4. MopgkniounTb oauH 13 noptoB Ethernet wnto3a k cetw.

5. HactpouTb napameTpbl ycTponcTsa (IP-agpec, macky ceTu u T.4.) 4Na JOCTyNa K CeTu.
6. CxonumpoBaTb B kaTanor “mnt”, cnonb3ys NacCcMBHbIN pexxmMm obMeHa, cnegyowmne dannsi:
7 kernel.bin;

8) kernel.bkb;

9) fw*** rbf (BbIOpaTh TPebyembin dhann ona AaHHOW annapaTHON Bepcun®);

10) menu;

11) nanky htdocs.

7. MNepesarpy3unTb LWIO3, BEINOMHUB KOMaHAy reset.

8. BBecTn komaHay ver n npoaHanusmMpoBaB €€ BbiBog, ybeanTtcs B ToM, 4TO HoBad Bepcus MO
yCTaHOBMeHa.

*[ns Toro, 4Tobbl OnpemenuTb Tpebyembii cann fw***.rbf cnegyetr obpatuTbcss B oTaen
TeXHM4Yeckon noaaepxkn Zelax n npegoctaButb BbIBOO KOMaHAb! stats.
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10.1.1.2 O6HoBneHue MO Ha MM-104, MM-116, MM-164 c Bepcuen
1.0.7.10 u BbIWe

Ecnun Tekywas Bepcusa MO (Software version) Ha yctponctee 1.0.7.10 u Bbile, To TpebyeTcs
BbIMOSIHWUTL CrieaytoLme OENCTBUS:

1. 3arpysuTb zip-apxuB C dpannamu nporpaMMHOro obecneveHusi ¢ camta www.zelax.ru wnm
Nony4nTb €ro no 3NeKTpoHHoW noute. lNMpu obpalleHun No 3NEeKTPOHHOW MoYTe OTMpaBbTe MMCbMO MO
agpecy tech@zelax.ru ¢ Temon "lNMporpammHoe obecrnedeHne", ykazaB MOAesb M3genus.

2. 3anyctutb FTP-KnneHT.
3. MoagknounTb 0aMH M3 NnopToB Ethernet wnio3a k ceTw.
4. Hactpoutb napameTpsbl ycTponctBa (IP-agpec, macky cetu u 1.4.) Ang AoCTyna K CeTu.

5. CkonupoBaTtb B kaTanor “mnt’, mcnonb3ysa naccuBHbii pexum obmeHa, apxums ¢ 10O, He
pacnakoBbiBas ero. LLUnio3 MM-104/116/164 nocne 3arpy3ku apxvmea B aMpekToputo /mnt/ aBTomaTu4eckm
pacnakyeT ero u obHoBuT Bce Heobxoammblie dannbl MM0.

6. MepesarpysuTb LUMHO3, BLINOMHWB KOMaHAY reset.

7. BBecTu komaHay ver 1 npoaHanuavpoBas eé BbiBoA, Y0eauTbesi B TOM, YTo HoBas Bepcus 10
yCTaHoBIeHa.

10.1.2 OGHoBMNeHue nporpammHoro obecne4vyeHusa Ha MM-116-16E1
no npotokony FTP

10.1.2.1 OOHoBReHue nporpaMmmMmHoro o6ecne4vyeHusa Ha MM-116-16E1 c
Bepcuen MO 1.0.8.2SR16 n BbIwWe

Mepen ob6HoBneHnem MO Ha MHoronpoueccopHom ycTpoictee MM-116 ¢ Bepcuent M0 - 1.0.8.2
Unu Bbile HeOOXoaUMO NPOBEPUThL, Kakasa Bepcusa 3arpy3udmka (bootloader) yctaHoBneHa. Ecnu Bepcus
otnuyHa ot n1.0.1.0, nepen obHoBneHnem MO HeobxoAMMO BbLINOMHUTE OOHOBMEHWE 3arpysynka Ha
ycTtponcTee slave. 3arpysunk Bepcum nl1.0.1.0 MOXHO MOMyYUTb MO 3aMNpocy B CRyXby TexHU4ecKkown
nogaepxku. Ecnu Bepcma 3sarpysuuka n1.0.1.0, To Heobxoammo nuwb obHoBuTb MO Ha ycTponcTee
Master, Kak aTO OrnMcaHo HUXe.

BHumaHue! 3arpy3umk Bepcum n1.0.1.0 npeaHa3sHa4eH UCKMIOYUTENbLHO ANS YCTPOMCTBA
slave. lonbiTka YyCTaHOBKM AaHHOro 3arpy3uMka Ha YCTPOWCTBO master npuBedeT K
HepaboToCNOCOGHOCTU YCTPOUCTBA.

NMocne OOHOBNEHMA 3arpy3umKka Ha YCTPOMCTBe Slave Heob6xoAuMMO cpa3y Xe, He
nepes3arpyxast MM-116-16E1, o6HoBuTbL O Ha ycTponcTBe Master.

Ins o6HoeneHus MO Ha ycTpoiicTBe Master Heo6xoaMMO BbINOMHWUTE ClieaytoLime Wwaru:

1. 3arpysnTb zip-apxuB C hannamm nporpammHoro obecrneveHust ¢ canta www.zelax.ru unm
Nony4nTb €ro No 3NekTPOHHOW noyte. Mpu obpalleHnun No 3SNEKTPOHHOW MoYTe OTMNpaBbTE MMCbMO MO
agpecy tech@zelax.ru ¢c Temon "lNporpammHoe obecneyeHne", ykasaB MOLENb U3OeNus.

2. 3anyctutb FTP-knneHT.
3. Moakntountb oauH 13 nopTos Ethernet wnto3a k cetw.
4. Hactpoutb napameTpbl ycTponcTea (IP-agpec, macky ceTu u 1.4.) ANg AOCTyna K CeTu.

5. CkonupoBaTtb B katamor “mnt’, Mcnonb3ys naccuBHbIA pexum obmeHa, apxuB ¢ 1O, He
pacnakoBbiBag ero. LUnw3 MM-116 nocne 3arpy3ks apxvBa B AMpeKTopuio /mnt/ aBTOMaTUYeCKM
pacnakyeT ero u obHoBuT Bce Heobxoaumeble dpannei 0.

6. I'Iepe3arpy3V|Tb LLUJK03, BbIMOJIHMB KOMaHAOyY reset.

7. BBecTu koMaHay ver v npoaHanuavpoBas eé€ BbiBoA, YoeamuTbca B TOM, YTo HoBast Bepcus MO
yCTaHoBIeHa.

Ha yctpounctBe Slave o6HoBnsATbL 10 He TpebyeTcs.

36 © 2023 Zelax MM-101, MM-104, MM-116, MM-164


http://www.zelax.ru/
mailto:tech@zelax.ru
http://www.zelax.ru/
mailto:tech@zelax.ru

10.1.2.2 O6GHoBReHne nporpammHoro obecneyeHmsa Ha MM-116-16E1
Ansa Bepcun, HaumHasa ¢ 1.0.7.7SR4 po 1.0.8.2SR15
[nsa obHoBneHus MO HeoOXxoaMMO BbINOMHUTL CneayloLmne warmu:

1. 3arpysuTb zip-apxvB ¢ dannamu nporpammHOro obecneuveHuss ¢ camta www.zelax.ru unu
nony4YnTb €ro no 3NeKkTpoHHon noute. lNMpu obpalleHnn No 3NEeKTPOHHOW MoYTe OTNpaBbTe NMUCbLMO MO
agpecy tech@zelax.ru ¢ Temon "lMporpammHoe obecnedeHne", ykazas Moaenb M3genus.

2. 3anyctutb FTP-knneHT, Hanpumep, KNMeHT BCTpoeHHbIN B Total Commander.

3. HacTtpouTb Ha ycTponctee Master napameTpbl ycTponctea (IP-agpec, macky cetu v 1.4.) Ang
AO0CTyna K ceTu.

4. Monyuntb goctyn no FTP k slave-yctponctey. Mo ymonyanuio IP-agpec slave-yctponctea
yCTaHaBNvMBaeTCsi aBTOMATUYECKM W SABMSETCA crnedylolwmm BO3MOXHbIM nocne |P-agpeca master-
YCTPOWNCTBA, ANs AaHHoW ceTu. IP-agpec slave-ycTponcTBa MOXHO y3HaTb M3 BbiBOAA KOMaHAbl ipconfig,
roe “—a x.x.x.x” — IP-agpec master-yctponcTtaa, a “-b x.x.x.y” — IP-agpec slave-ycTponcraa.

5. WNcnonb3ya naccuBHbIi pexum obmeHa, 3arpysauTe apxvB C MporpaMMHbIM obecneyeHnem
CHadana Ha slave-, 3atem Ha master yctponctBo B katanor “mnt’. PacnakoBbiBaTb apxvB nepepg
3arpyskon He Tpebyetcq, wno3 MM-116 nocne 3arpy3kvs apxumBa B AUPEKTOpuUIo /mnt/ aBToMaTunyecku
pacnakyeTt n 06HoBUT Heobxoanmble dannbl MO.

6. MNMepesarpyauTe LWMO3, BbIMNOMHMB KOMaHAy reset.

7. BBectu komaHay ver u npoaHanusvpoBas eé BbiBOA, yoeanTbcsa B TOM, 4TO HoBas Bepcus 10
yCTaHoBMneHa.

10.1.2.3 O6HoBneHue nporpammHoro obecneyeHuss Ha MM-116-16E1 ¢
Bepcuen MO 1.0.7.7SR3 n HMxe

Ecnu Tekywas Bepcusa O (Software version) Ha ycTtporictBe 1.0.7.7 n Huxe, To TpebyeTcs
BbINOSHWTL CreayoLwne AencTBUS:

1. 3arpysuTb zip-apxvB ¢ davnamu nporpammHoro obecneuyeHuss ¢ canta www.zelax.ru wnu
nony4nTb ero no 3NeKTpoHHoW nouyTe. lNMpu obpalleHnun No 3SNEeKTPOHHOW MoYTe OTnpaBbTe MMCbMO MO
agpecy tech@zelax.ru ¢ Temon "lMporpammHoe obecnedeHne", ykasaB Mogenb M3genus.

2. PacnakoBaTb apxuB;
3. 3anyctutb FTP-knmneHT.
4. MoakntounTb oanH 13 noptoB Ethernet wnto3a k ceTn.

5. Hactpoutb Ha ycTporcTBe Master napameTpbl ycTporncTea (IP-agpec, macky cetu u 1.4.) Ans
JocTyna K ceTu.

6. MNonyunte pgoctyn no FTP k slave-yctponctsy. o ymonuyanuio IP-agpec slave-yctponcTea
yCTaHaBMMBaeTCA aBTOMATUYECKM W SBMAETCHA Crneayllum BO3MOXHbIM nocne |IP-agpeca master-
YCTPOWCTBA, Ana AaHHOW ceTu. IP-agpec slave-ycTporcTBa MOXHO y3HaTb M3 BbiBOAA KOMaHAbl ipconfig,
roe “—a x.x.x.x” — IP-agpec master-yctpoinctea, a “-b x.x.x.y” — IP-agpec slave-yctponcrtea

7. CkonupoBaTb B kaTanor ‘mnt’ cHayana slave-, a nmotom master-ycTponcTBa, WUCMNOMb3ys
naccuBHbIN pexnm obMeHa, cnegytoLime dannbl:

1) kernel.bin;
2)  kernel.bkb;
3) fw*** rbf (BbIOpaTh TPeOyeMbINn hann onsa AaHHOW annapaTHON BEPCUU™);
4) menu;
5) nanky htdocs.
7. MepesarpyauTsb LINO3, BLINOMHMB KOMaHAy reset.

8. BeecTu komaHAay ver 1 nNpoaHanuavMpoBaB eé BbiBod, YoeamuTca B TOM, YTo HoBas Bepcusa MO
ycTaHoBIeHa.

*0na Toro, 4tobbl onpegenutb Tpebyembin davn fw***.rbf cnegyer obpatutbca B oTaen
TEeXHU4YeCcKon nogaepxku Zelax n npegoctaBmTb BbIBOA KOMaHAbI Stats.
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10.1.3 O6HOoBNeHue nporpammMmHoro obecneyenHms Ha MM-101 no
npotokony FTP

Insa obHoeneHus MO Ha MM-101 TpebyeTcsi BbINONMHUTL Criegyowme 0eNCTBUSA:

1. BarpysuTb zip-apxuB C channamu nporpaMmmHOro obecneveHuss ¢ camta www.zelax.ru vnu
nony4YnTb €ro no 3NeKTpoHHoW noyte. lNpu obpalleHn No 3NEKTPOHHOW No4yTe OTNpaBbTE MUCLMO MO
agpecy tech@zelax.ru ¢ Temon "lMporpammHoe obecneyeHne", ykasas MoaeNb U3genus.

2. 3anyctutb FTP-knneHT.
. YcTaHoBUTB W03 B SFP-cnoT BHewHero Ethernet obopynosaHus.

3
4. CkonupoBaTtb pavn ¢ MO B katanor “/mnt/flash/”, ncnonb3ysi naccneHbIN pexnm obmeHa.
5. MonyunTtb goctyn K w3y no telnet.

6

. I'Iepe|7m4 B peXnm KOMaH,CI,HOVI CTPOKU, Ona atoro HeO6XO,CI,VIMO B NIOOOM MEHI0 LWMo3a HaxaTb
Ctrl+C.

~

. BoinonHutb KOMaHAay systemupdate.
8. Nepes3arpyanTb LWMHO3, BLIMOMTHUB KOMaHAy reset.

9. 3anTtu B meHo /System/global n ydeantbcsa B Tom, 4To HoBasi Bepcus O ycTaHoBneHa.

10.1.4 O6HOBNEeHMe NporpaMMHOro o6ecneyYyeHmns NO NPOTOKONY
Xmodem gna MM-104, MM-116, MM-164

Mepen Hauyanom obHoBnenus MO cnegyeT MOMy4YUTb M COXPaHUTb BLIBOA ChMcKa (oalinos,
XpaHaLLmMXca B AupekTopumn /mnt/. [N 3Toro B KOMaHAHON CTpoKe HeoBXoauMO BBECTM KoMaHay Is.

ApXu1B C NporpaMMHbIM obecrneyeHeM TpebyeTcsi pacrnakoBaTb.

Onsi obHoBNEHMA nporpaMMHOro obecneyeHus no npoTtokony Xmodem (toneko MM-104, MM-
116, MM-164) B OkHe TepMuHanbHOW nporpammbl (Hanpumep, HyperTerminal) HeobxogMMo BBECTM
komaHay upload ¢ ykazaHuem nmenu, pasmepa B 6aritax ons npuHuMmaemoro darina, a 3aTem oTnpaBuTb
davin no npoTtokony Xmodem. 3Ty onepauuto cnegyet npogenaTb and scex Tpebyembix pannos MO, a
WMEHHO:

6) kernel.bin;

7 kernel.bkb;

8) fw*** rbf (BbIGpaTe TPebyembin hann ona gaHHOW annapaTHON BEPCUU™);
9) menu;

*[Ina Toro, 4ToObl OnpedenuTb Tpebyembii chann fw***rbf cnegyetr obpatuTbcs B oTgen
TEXHUYECKOM Nnoaaepxku Zelax n npegoctaBuTh BbIBOA KOMaHAbI stats.

lMocne okoH4YaHuA nepefaun annbl coxpaHaTca B naw-namatn (cMm. pasgen 7.3.1.2) wu
noTpebyeTcsi Nnepe3arpy3nTb YCTPONCTBO (KOoMaHaa reset).

10.2 O6HoBneHue 3arpy3uuka ansa MM-104, MM-116, MM-164

BHumaHue! 3arpy3ka HeBepHoro (¢pana B oOGnactb 3arpy3umka npuvBenéT K
HepaboTtocnocobHocTn ycTponcTBa! OGHOBMATL 3arpy34yuk NpuM OOHOBIEHUUM MNPOrpaMMHOro
obecne4yeHus Heob6si3aTeNnbHO, 3a UCKIIOYEHUEM criyyaeB nepexopa Ha MO, He noaaepxkuBaoLee
TeKyLLyr0 Bepcuio 3arpy3umka. Ecnu Bbl He yBepeHbl, TpebyeTcs nu o6HOBNeHWe 3arpy3yuka, To
obpaTuTechb B OoTAEN TeXHUYeCKon noaaepxkkm Zelax.

OGHoBMEHNE 3arpy3yvka BO3MOXHO ABYMSA cnocobamu — 4epes ceTb, MO npotokony FTP wu
Yyepes nocrnegoBaTenbHbIN NOPT, N0 NPOToKoNy Xmodem.

B nepsBom BapuaHTe, ¢ nomouibto FTP-knneHTa Hago ckonvpoBaTb 3arpy3vvk B kaTanor mnt
wnto3a. Ecnn Bepcua MO wnio3a Hwke 1.0.7.7, TO HeobGXxooumo BhINOMHWUTL KOMaHZy setboot
/mnt/{uma_cbanna_sarpysuuka}. Ecnn Bepcust MO wnto3a Bbiwe 1.0.7.7, TO HEOGXOAMMO BbINOSNHAUTL
komaHay setboot {ums_danna_sarpysumkal.
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Bo BTOpoM BapwmaHTe (Mcnonb3ys MpoTokosl Zmodem), B OKHE TepMUHANbHOW NpPOrpamMmbl
(Hanpumep, HyperTerminal) Beectn komaHay uploadboot 1 3atem oTnpaBuTb 3arpy3yunk Mo NpPOTOKOSY
Xmodem. [locrne okoHYaHMs nepefadn danna HOBLIM 3arpy3dMk aBTOMATUYECKM YCTaHOBUTCH U3
dannosoro dydepa (cm. pasgen 7.3.1.2).

He meHsanTe 6e3 Heo6X0AUMOCTIN HaYanbHbIA 3arpy3vmk U He UCNONb3yNTe yKasaHHble KOMaHAbI
0e3 TBepOoW YBEPEHHOCTU B MPaBUNBHOCTU CBOUX AENCTBMIA, TaK Kak 3TO MOXET NpUBECTU K
HepaboToCnoCOBHOCTY LWN03a, a B psiAe CnyvaeB K yTpaTe rapaHTumn Ha Hero.

HavanbHbIn 3arpy3unk goctyneH Ha camte Zelax Bmecte ¢ HOBbiMU Bepcusimu 10, KoTopble
TpebytoT ero o6HOBNEHNS.

10.3 BoccTtaHoBneHue pabotocnocobHocTu wns3os MIM-104, MM-
116, MM-164, B cniy4yae oTCYyTCTBUA UNM NoBpexaeHns anna
kernel.bin

OrtcyTcTBME BO (hnew-namaty wni3a ¢arna kernel.bin npuBognT K TOMy, YTO LUMO3 HE MOXET
3arpy3uTbCs B LUTATHOM pexume. JTO He no3songeT nposectu obHoeneHue 1O no npouenypam,
OMNUCaHHbIM BbILLE.

MoBpexaeHne danna kernel.bin B HekoTopbix cnydasx npvMBOAWUT K TOMY, 4TO Mpouecc
o6HoBrneHns [1O NpOXOAMT HEKOPPEKTHO, Hampumep, dannbl KONupylTca € owunbkamu unn He
MOMHOCTLIO.

B atux cnyyasix Heo6xoanmo:
1. MNMoaknto4nTbCa K NOPTY console yCcTponcTea;

2. B MOMEHT, Korga yCTpoWCcTBO Npu 3arpyske BblBeAeT COObLIeHME:

LPOS BOOT LOADER v 1.0.2.3

u - upload kernel

m - memory test

b - load kernel from flash

Default kernel will be loaded from flash in 2 sec

HaxaTb KnaBuly «U», B OTBET YCTPOMCTBO Ha4HET BbIBOAUTL cumBonbl «CCCCCC», 4Tto
O3Ha4aeT roTOBHOCTb YCTPOWCTBA K NpUémy danna no npotokony Xmodem.

3. C nomoLbio TepMUHanbLHOM MporpaMMbl OTMPaBMTb Ha YycTponcTteo dann kernel.bin no
npotokony Xmodem. ®awin kernel.bin Heobxoanmo B3ATb U3 apxuBa ¢ nocnegHen sepcuen MN0;

4. Mocne Toro, kak cann kernel.bin NONHOCTLIO CKONMPYETCS, YCTPOWCTBO 3arpy3nTcs B LUTATHOM
pexume. 3arpyxeHHbin cann kernel.bin npu aTom OyaeT HaxoAWUTbLCA TONbKO B ONEpaTMBHOW MaMsiTu
YyCTPONCTBA, BO hNeLl NaMsTu 3arpyKeHHbIN dhann npucyTcTBoBaTh He OyaeT;

5. MposecTtn obHoBneHmne MO no ogHowm 13 npoueayp, onMcaHHbiX B nyHkTe 10.1;
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11 PekomMeHaauum no yctpaHeHUO HeUCNpaBHOCTEN

Lnto3 npeacTtaBnsieT coGoli CrOXHOE MMKPOMPOLIECCOPHOE YCTPOWCTBO, MO3TOMY YCTpaHeHue
HEeUCnpaBHOCTEW, €CNN OHM He CBsi3aHbl C OYEBWUAHLIMU MPUYMHAMU — OOPbLIBOM Kabens nuTaHus,
MeXaHWUYeCKUM NoBpexaeHMeM pasbéma v T. N. — BO3MOXHO TOMbKO Ha NpeanpuaTMN-U3roToBuTene 1nm

B €ro npeacrtaBmutTesnibCTBax.

MpM BO3HMKHOBEHUW BOMPOCOB, CBHA3a@HHbLIX C 3KCMNyaTauuen wnw3a, obpalianTecs,
noXanymncra, B Crnyx0y TEXHUYECKON NoaaePKKN KoMMaHumn Zelax.
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12 lapaHTuu nsrotoBuUTenA

LLnto3 npoweén npeanpodaxHbld NPOroH B TeyeHue 168 yacoB. M3rotoBuTenb rapaHtupyeT
COOTBETCTBME LUMIO3a TEXHUYECKMM XapaKTepucTukam npu cobniogeHun nonb3oBaTerniemM YCroBui

aKcnnyaTaumm, TpaHCNOPTUPOBAHUS N XPaHEHWS.
CpokK rapaHTun ykasaH B rapaHTUNHOM TanoHe N3roTOBUTENS.
MsrotoButene 006a3yeTca B TeyeHWe rapaHTMAHOrO cpoka 6e3BO3Me3aHO  YCTpaHATb
BbIsiIBNEHHble AedeKTbl NyTEM peMOHTa NN 3aMeHb! LUM3a.

PeMOHT ocyLLecTBnAeTCs 3a CHeT NonNb3oBaTens, eCny B TEYEHNE rapaHTUNHOIO Cpoka:
10) nonb3oBaternem 6binM HapyLLeHbl YCNOBUS 3KCNnyaTaumu, NpuBeaeHHble B M. 5.7, unu Ha
LuNt03 BbINM NoAaHbI NUTaKLLME HAMPSXXEHWS, He COOTBETCTBYOLME YKa3aHHbIM B M. O;

11) wno3y HaHeCeHbl MexaHUYeckne NoBPEXOEHNS;
12) nopTbl LWN03a NOBPEXAEHbI KakUM-NTMBO0 BHELLHUM BO34ENCTBUEM;

[ocTtaBka HEeWCrnpaBHOro wsio3a B pEMOHT OCYLLECTBJ1AETCA NOJIb30OBATENIEM.

rapaHTVIVIHOG OGCJ'Iy)KVIBaHVIe npepbiBaeTcAd, ecrin noJjib3oBaTtesib Npon3sern CaMOCTOATENbHbIN
PEMOHT LWJ1H03a, B TOM 4uUcre, 3aMeHy BCTPOEHHOIro npegoxpaHuTend.
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NMpunoxeHune 1. HazHayeHne KOHTAKTOB pa3béMa
3NeKTPONUTaHNUA NOCTOAHHOIO TOKa

1l + - N2 KoHTaKTa HasnaueHnue

1 2 3 1 3awmTHOe 3a3emnenmne
> o

EER G -

NMpunoxeHue 2. HazHayeHNe KOHTAKTOB pa3bémMa
3NIeKTpoONUTaHns NepeMeHHOro Nnm NOCTOAHHOrO TOKa

Ne KoHTakTa HasHa4yeHue
O 1,3 KoHTakTbl 4N NOAKMIOYEHNA NEPEMEHHOMO TOKa
HanpsikeHnem 220 B

1 2 3allnTHOE 3a3emeHmne

=
=2

—=3

o

NMpunoxeHue 3. HazHayeHne KOHTaKTOB nopta E1 MM-101
(kpome moaudmkaumm MM-101A), MM-104, MM-116

o koHTakTa | HanmeHoBaHue curHana
Tx+ (nepepayva)

N

1

2 Tx— (nepegava)

3 Rx+ (npném)

4 He ncnonbayetca

5 He ucnonb3yetcs
8 .. 1 6

7

8

Rx— (npuém)
He ucnonb3yetcs
He ncnonb3yertcs

PoseTka
RJ-45

NMpunoxeHue 4. HazHayeHne KOHTaKTOB nopta E1 MM-101A

e koHTakTa | HanmeHoBaHue curHana
Rx+ (npuem)

N

1

2 Rx— (npuem)

3 He ncnonbayetca

4 Tx+ (nepepaya)

5 Tx- (nepegaya)
8 .. 1 6

7

8

He ncnonbayetca
He ncnonbayetca
He ncnonbayetca

PoseTka
RJ-45
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NMpunoxeHne 5. HasaHayeHMe KOHTAKTOB NopTa
Ethernet 10Base-T/100Base-TX

o kOHTaKTa | HanmeHoBaHue curHana
Tx+ (nepegaya)

N

1

2 Tx— (nepegaya)

3 Rx+ (npném)

4 He ncnonb3yetcst

5 He ncnonb3yetcst
8 .. 1 6

7

8

Rx— (npuém)
He ncnonb3yetcst
He ncnonb3yetcst

Po3seTka
RJ-45

NMpunoxeHune 6. HazHavyeHne KOHTaKTOB nopTta Console RJ-12

o kOHTakTa | HammeHoBaHue curHana
RxD, console
TxD, console

N

1

2

3 GND

4 GND

5 TxD, AUX
6 RxD, AUX

6 .. 1

Po3seTka
RJ-12

NMpunoxeHune 7. HasHayeHMe KOHTaAKTOB NopTa
Console USB type B

Ne koHTakTa | HaumeHoBaHue curHana
2 1 +5V
| o I |
— DATE
+ DATE
GND
| NN N N
3 4

Pasbvém USB Type B

NMpunoxeHne 8. HasaHayeHMe KOHTAKTOB NopTa
Console RJ-45

AWIN[F

KOHTaKTa HanmeHoBaHue curHana
He ncnonbayeTtcs

Ne
1
2 He ucnonbayetcs
3 TxD
4 GND
5 GND
8 .. 1 6
7
8

RxD
He ucnonbayetcs
He ucnonbayetcs

Po3eTka
RJ-45

NMpunoxeHune 9. HazHayeHne KOHTaKTOB Nopta AUX
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O O O TxD

O O O O o Ne koHTakTa | HammeHoBaHue curHana
1 2 3 4 5 He ncnonbsyetcs
9

6 7 8 RxD
Pa3sbém DB-9M He ucnonb3yetcsa
GND

He ncnonbsyetcs
He ncnonbsyetcs
He ncnonb3yetcs

DN (WIN|F-

MpunoxeHune 10. CxemMa KOHCOSIbHOIoO Kabens
USB type A— USB type B

USB Type A USB Type B
1

ArlWIN]|F

2
3
4

[OnvHa kabens — 2 m.

MNMpunoxeHue 11. CxemMa KOHCONIbLHOro Kabens
A-011 RJ-12 — RJ-45

RJ-12 RJ-45
1 6
2 3
3 4

[OnvuHa kabens — 2 m.

NMpunoxeHune 12. Cxema KOHcoNbHOro kadensa A-010
RJ-45 — RJ-45

Bunka Bunka
RJ-45 RJ-45

[ocl BN K2 N2 0 E-NY [(¥V)
RIN]w]|R~|O|O|N

JnuHa kabensg — 2 m.

NMpunoxeHune 13. Cxema nepexoaHuka A-005 RJ-45 — DB-25

44 © 2023 Zelax MM-101, MM-104, MM-116, MM-164



RJ-45

DB-25

RTS

RTS

DTR

DTR

TD

TD

CurHanbHas 3emns

CurHanbHas 3emns

DCD

DCD

RD

RD

DSR

DSR

CTS

DN~ |WIN]EF

go|jw|oo|NIN

CTS

RJ-45

NMpunoxeHune 14. Cxema nepexoaHuka A-006 RJ-45 — DB-9

DB-9

RTS

RTS

DTR

DTR

TD

TD

CurHanbHas 3emns

CurHanbHas 3emng

DCD

DCD

RD

RD

DSR

DSR

CTS

DN~ |WIN]EF

[ocH K2 H\SR Ll K2 N VN N N

CTS
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