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1 BBeaeHue

MynbTuncepsucHas nnatgopma Speedway BKtovaeT B ce0si OCHOBHbIE TENEKOMMYHMKALIMOHHBLIE
YCTPONCTBA: MynbTunnekcop, kommytatop Ethernet, mapwpyTtunsartop, Mogem u rornocoBoOi W3, YTO
Nno3BonseT NPUMMEHATb ero Kak B TpaguumoHHbiX ceTax TDM, Tak un B ceTax C KOMMYyTaLMen nakeTos.
Mcnonb3ya pasnuyHble COYeTaHUS 3TUX KOMMYTALUMOHHBIX 3MIEMEHTOB U MX (PYHKUMOHANBbHOCTN MOXHO
NnonyyYnTb MpakTu4eckn nwboe TenekoOMMYHUKALUMOHHOE YCTPOWCTBO — MYNbTUMMEKCOP, WMHBEPCHbIV
MynbTUNNeKkcop, maplpytusaTtop, Ethernet-moct, mMunHu-DSLAM, mMopem, koHBepTep WHTEpPdENCOB,
pereHepaTop, ronocosow wnt3 u 1.4. (Puc. 1).

My THERDRUCH [BKKA WueepcHbIn

' '-’”_jb CepENCHBIN MYNBETHNNEKCOP MYNBTHNNEKCOP
KOMMYTATOp
MapwpyTuaatop
[DOES
TDM

Cuctema OfopynosaHue
CHATMA ronoca pe3epBMpPOBaHKMA

Kpocc-koHHexkTop TepMuHansHen W MOHMTOPMHTA

: cepeep -

MuHu-DSLAM

VolP-wnios Ethernet-moct

Mogem

D

Puc. 1. O6opygoBaHue Ha 6a3se nnatdopmbl Speedway

MogynbHast KOHCTpykuus nnatdopmbl Speedway obecneuvMBaeT MakCcMMmarbHYK TMOKOCTb
KOHdMrypauumn, BO3MOXHOCTb NMOCTENEHHONO0 MacluTabupoBaHUs CETU U BHEAPEHWUS HOBbIX TEXHOMOMMM
6e3 3ameHbl Bcero obopygoBaHus. Lupokun BbIGOp AOMONMHUTENbHLIX MOAYMNEenW MNo3BONAeT
MOAKIMYaTLCS K PasfnMyHbIM KaHanam CBA3W U paclumpaTbe YHKLMOHaNbHOCTb obopygoBaHus no mepe
HeobxoauMoCTH.

Bcé obopynoBaHne Speedway OCHaLLEHO BbICOKONPOU3BoauTenbHbIMU npoueccopamu ¢ WAN u
Ethernet-noptamu, koTopble o6ecneunBatoT NOAKIHOYEHUE K rIobanbHbBIM U NOKanNbHbIM CETSIM Nepeaayn
AaHHbIX 1 06paboTKy Tpadmka Ha BTOPOM, TPETLEM U YETBEPTOM YPOBHAX ceTeBon mogenu OSI.

MM-22x, MM-52x © 2018 Zelax 3



2 CTtpykTypa 1 (pyHKUMOHaNbHOE Ha3Ha4YeHne COCTaBHbIX
yacten m3genus

[aHHbIN pasgen cooepXMT MOSICHEHMSI OTHOCUTENbHO TepMUHONornn, ceegeHus o6 obuien
CTPYKTYpE M30enus u yHKLMOHaNbHOM Ha3Ha4Ye€HUN ero COCTaBHbIX YacTewn.

Uzpenna MM-22x n MM-52x npeacraensaioT cobon 6a3oBbin mogynb ¢ noptamm Console u

Ethernet n cnotamun gns yctaHosku mogynen pacwuumperus (Puc. 2, Puc. 3).
MopT Console N

7

M

MopT Ethernet

Ynpasnstowmmn
UHTEpdenc

[Mpoueccop

7 <>

WHTepdenc
Ethernet WHTepdeiichl Serial Moaynb
@ paclmpeHus
21 - @
- < =
'O O |
] 'l Kpocc-KoHHEKTOp | '} KoHTponnep
I '
' |
|
s -
[ —
| | | | — ]
(- by
| I | |
: [ : | Mogaynb
| I' . 1| pacwwpenus
I [
| ,' T 1
I |
| | KoHTponnep
[
|
o

SPI Bu

YTPEHHWNE KaHarbl
obmeHa aaHHbIMU

MN3penve (6a30BbIi MOAYSb C YCTaHOBIIEHHBIMU MOAYISAMW PacLUMPEHUNS)

Puc. 2. CtpykTypHasa cxema nsgenumn MM-221, MM-222 n MM-522

4 © 2018 Zelax
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/I'Ioprl FastEthernet
MopT Console

M MMMM

KommyTaTop
Ethernet
YnpasnstoLwwmi
VHTepdeic WHTepdeiickl Serial Mogynb
@ pacLumpeHus

SPI

o <> ~

T T

' \@ O HL

— 'l Kpocc-koHHeKTop I " \ KoHTponnep }nOprl
|
|

Mogynb

I

b

I

Lo

Mpoueccop : !
(|

[

I

paciumpeHns

|
(I |
Lo ' i
(] L KoHTponnep Z MopTbl
L Tl —H <
L L
" <P

<P <

SPI BHyTpeHHWe KaHanbl
obmeHa aaHHbIMK

WN3pgenve (6a30Bbi MOAYIb C YCTAHOBMEHHLIMU MOAYNSIMW PACLLUMPEHNS)

Puc. 3 CtpykTypHasa cxema nagenus MM-225 MM-525
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Moptbl FastEthernet  SFP-cnot
MopT Console N

AN e
M MMM Q

KommyTtaTop
Ethernet
Ynpasnawowmmn
uHTepderic WHTepdeiick Serial Mogaynb
@ pacLumpeHust

SPI
o <> -
T T
® O
‘ Kpocc-koHHekTop | '}
|

KoHTponnep _Z} MopTbl

Moaynb
pacLUMpeHus

Mpoueccop

Kowtponnep || | } MopThl

SPI BHyTpeHHue kaHarnbl
obMeHa AaHHbIMK

M3genve (6a3oBbii MOAYMb C YCTAHOBEHHLIMU MOAYNAMU PaCLUMPEHNS)

Puc. 4 CtpykTtypHasa cxema usgenma MM-227, MM-527

Basosbin Mmogynb nsgenun MM-22x n MM-52x cogepxuT:
e npoueccop;
e oawuH nopt Ethernet, yeTbipe nopta FastEthernet unu Tpn nopta FastEthernet n cnot
SFP;

e kommyTtatop Ethernet;
®  KPOCC-KOHHEKTOP;
e OAVH, ABa, YeTbIpe UIn NATb CNOTOB AN YCTAaHOBKM MOAYMEN pacllupeHunss;
e ynpasndawowmn nopt Console.
2.1 nMNopt

MopT npeacTaBnsieTr cobon coeauMHuTenb (pas3bém), K KOTOPOMY C MNOMOLLb Kabens
noJkntoyaeTcs To UM MHOE YCTPONCTBO MNK NUHUSA cBA3W. [opT peanusyeT onpeaenéHHbli MHTepdenc.
Ha KoHTakTbl pa3bema MOXeT ObITb BbIBEAEHO OA4MH UK AABa nopTa.

2.2 Cnort

Cnot — mecTto gns YCTAHOBKM MOL4YyNA paclunpeHnd. basoBbiii Mo4yIb COOAEPXUT OOMH, OABa U
NATb CIOTOB.

2.3 Moapynu MIM n MIME

Mogyrnm MIM (MIM — Mezzanine Interface Module), MIME (MIME — Mezzanine Interface
Module Enhanced) Me30HWHHbIE UHTEP(ENCHBIE MOLYNN U PACLUMPEHHBIE ME3OHUHHBIE MHTEP(ENCHbIE

6 © 2018 Zelax MM-22x, MM-52x



MoAynn, Ans KpaTtkocTh, uMeHyemble Moaynsmu pacwupenus. Mogynu MIM n MIME npegHasHayeHb!
ANsi NOOKMIOYEHNS U3Oenns K pasnnyHbiM CETAM nepeaaydn AaHHbIX, OpraHM3auny rofiocoBbIX KaHaroB U
paclumpeHmns OyHKLMOHaMbHbIX BO3MOXHOCTEN YCTPOMCTBA.

MOD,YJ'II/I yCTaHaBIMBalKOTCA B CIOThbl U3genna.

2.4 KoHTponnep

KoHTponnep — KOMMOHEHT, pas3MeLlEHHbI B MOAyre paclUMpeHus U npegHasHadeHHbld Ans
o6cnyxmMBaHMsa nopTa Ha u3ndeckom ypoBHe. KoHTponmnep BbINOMHAET, Hanpumep, Takne yHKUNK:
BblAeNsAeT U3 NPUHMMAEMOro curHasna gaHHble M CMHXPOCUrHar, CneguT 3a LeNTOCTHOCTbI0 COeAMHEHMS
NVHUX, NOOKIIOYEHHON K MOPTY, BbIYMCASIET COOTHOLLEHME "curHan-wym", peructpupyeTt u aHanuaupyet
owmnbkn, obpa3oBbiBaeT roNloCoOBbIE KaHanbl, FreHepuMpyeT TOHanbHbIA curHan u 1. n. B 3aBucumocTun ot
TMNa u MO4ENu U3nenus BO3MOXHO HECKOMbKO BapuaHTOB COEAMHEHUS KOHTponnepa.

B usgenuax MM-22x n MM-52x koHTponnep MOXeT ObiTb COeANHEH:
HenocpeacTBEHHO ¢ oaHMM n3 nHtepdericos HDLC npoueccopa (1);
¢ oaHuMM 13 nHTepdgericoB HDLC npoueccopa Yepes kpocc-KoHHeKTop (3 — 4 — 5);
HenocpeacTBEHHO C APYrMM KOHTPOMSEPOM, HaxoAsLWNMCS Ha 3TOM xe moayne (2).
HenocpeacTBEHHO C APYrMM KOHTPOMMEepoM, HaxoaswWwmmes Ha gpyrom mogyne (7);
C OPYrMM KOHTPOMEPOM, HaXOAALMMCS Ha 3TOM Xe MoAayre, Yyepes
Kpocc-KOHHekTop (5 — 6);
e  C OpPYrM KOHTPOJNEPOM, HaXOAALWMMCS Ha APYroM MOAYNe, Yepes
KpOcc-kOHHeKTop (5 — 8 — 9);
e cobwmm nHTepdericom SPI npoueccopa (Toneko koHTponnepbl FXS/FXO/Async) (10).

HenocpeacTBeHHO COeAMHAOTCA crieytoLmne KOHTPoseps.:
e E1—E1
e UPI—UPI;
e E1—UPI, UPI—EIL

2.5 Kpocc-KOHHeKTop

Kpocc-KOHHEKTOPp — KOMMOHEHT, pa3MeLléHHbI B 6a30BOM Moayne v npegHasHayeHHbl ang
KOMMYTaLMM U MyNbTUNIEKCMPOBAHUS OAHHbIX.

KoMMyTaums AaHHbIX OCYLLIECTBRSETCA MeXAay:
e nobbiMM KOHTpoMnepamu, kpome FXS/FXO. KommyTupytoTcsa nnbo BeibpaHHble, nMbo
BCE TaMCIoThl.
e Mexnay KoHTponnepamun FXS/FXO npu coeguHeHUM ronocoBbIX KaHarnoB B pamkax
yCcTpoucTBa
e koHTponnepom (kpome FXS/FXO/Async) u untepcencom HDLC (Serial).
KommyTupytotcst nmbo BbiIGpaHHble, NMbo Bce TaluMCroThI.

Kpocc-koHHeKTop obecneynBaeT MynbTUMNIIEKCUPOBAHNE OAaHHbLIX U3 Pa3fMYHbIX KOHTPOSIIEPOB U
nHTepgenca HDLC.

MpuMepbl BKIOYEHUSI KpOCC-KOHHEKTOPa NpueedeHbl Ha Puc. 5 — Puc. 12.

Kpocc-koHHeKTop MIM-UPI2

K UPI2 V.35
OHTpOnnep Z

—> - —
/ (nonb3oBaTenbCKuUi NopT)

MIME-2xG703L

\ A KoHTponnep E1 _Z

(MMHenHbIN NopT)

Puc. 5. Nepepayva paHHbIx V.35 yepes kaHan E1

MM-22x, MM-52x © 2018 Zelax 7



Kpocc-koHHeKTop MIME-2xUPI3

T
d

K UPI3 V.35
OHTpoOnnep _Z

—- y
(nonb3oBaTenbCkuii NOpT)
V.35
KoHTtponnep UPI3 _Z

(monb3oBaTenbCKui NOpT)

I I MIME-2xG703L

KoHTponnep E1

Q (nonb3oBaTenbCkUi NOpT) _Z
> KoHTtponnep E1 _Z

(NVHelHbIN NopT)

Puc. 6. MynbTunnekcupoBaHue aaHHbIX V.35 n E1 B kaHan E1

.| Kpocc-koHHekTOop MIME-2xG703L
WHTepdeic
HDLC KOHTpf)HJiIep El _Z
(nMHerHBIN NopT)
Ethernet/IP

Puc. 7. NMepepaya paHHbIx Ethernet/IP yepe3 BbIOpaHHbIe TanMmcnoTbl KaHana E1

Kpocc-koHHekTop MIME-2xG703L
- KOHTpOJ‘IJ‘IepVEl _Z
(nonb3oBaTenbCkuiA MOpT)
WHTepdeic
HDLC K E1l
H OHTpf)HJ:Iep | |
(nMHerHBIN NopT)
Ethernet/IP

Puc. 8. NMepeaaya gaHHbIx Ethernet/IP yepe3 BbIGpaHHbIe TAaMMCNOTbI NOTOKa E1 B pexume
M3BNIeYeHUss — BCTaBKMU

8 © 2018 Zelax MM-22x, MM-52x



Kpocc-koHHeKTop MIME-2xG703L

Kontpormep E1 <

>
—-p> Kontponnep E1 | H<

MIME-2xG703L

Kontponnep E1 | H<

—>
—>

Kontponnep E1 | H<

Puc. 9. Kpocc-kommyTauma aaHHbix E1 mexay 4yeTbipbMa notokamm E1

. Kpocc-KoHHEKTOP MIM-SHDSL
WHTepdeic
HDLC - - KOHTpOJ‘[ﬂeE) SHDSL B¢
o (nWHenHbIN NopT)
Ethernet/IP

MIME-2xG703L

- KoHTponnep E1 _Z
—-p>

(nonb3oBaTenbCKUi NOpT)

KoHTponnep E1
(nonb3oBaTenbCkuii NOpT)

MIM-UPI3
K UPI3 V.3
~ OHTpONNEep [ |
(nonb3oBaTenbCkuii NopT) Z

Puc. 10. NMepenayva naHHbIx Ethernet/IP, V.35 n E1 yepe3 kaHan SHDSL

MM-22x, MM-52x © 2018 Zelax 9



Kpocc-koHHeKTop MIM-4xE1A

KoHTponnep E1
(nonb3oBaTenbCkuii NOpT)

_—

KoHTponnep E1
(nonb3oBaTenbCKuiA MOpT)

KoHTponnep E1
(nonb3oBaTenbCkuii NOpT)

# KoHTpornep E1
# (nonb3oBaTenbCkuii NopT)

Pt

W W N W

. MIM-UPI3
WHTepdeic V.35

HDLC — KonTponnep UPI3 | 7

(nMHerHbIM NopT)

i

Ethernet/IP

Puc. 11. NMepepaya gaHHbIx Ethernet/IP n yeTbipéx notokoB E1 yepes kaHan V.35

Kpocc-koHHeKTop MIME-2xG703L

KoHTponnep E1 _Z

(nVHewHBIM NOPT)

!

MIME-4xRS232I

KoHTponnep Async
(nonb3oBaTenbCKuii NOpT)

\ KoHTponnep Async
(nonb3oBaTenbCkuii NOpT)

KoHTponnep Async
(nonb3oBaTtenbCckui NopT)

I
W W W

REE

KoHTponnep Async _Z

(nonb3oBaTenbCKMIA MOPT)

Puc. 12. NMepepaya oByx kaHanoB RS-232 yepe3 notok E1 u coeguHeHune AByx kaHanos RS-232

2.6 BwupTtyanbHbIU KOHTpORep

BupTyanbHbIn KOHTpPONNEp — KOMMOHEHT, pasMeléHHbIn B 6a3oBoM moayne wnv mogyne
pacwupeHns. HasHayeHve 1 dyHKUMOHANbHBIE  BO3MOXHOCTM  BUPTYanbHOIO  KOHTpornnepa
onpefenseTcs ero TUroMm.

Tun KoHTponnepa Ha3HayeHue Pa3smeuieHue

IMUX O6beanHeHns Ha U3NYECKOM YPOBHE BasoBbIi MOaYNb U3genun
HECKONbKMX KaHanoB nepeaayvn AaHHbIX 4ng MM-22x n MM-52x
yBENNYEHNsI NPONYCKHOW CNOCOBHOCTM

TDMoP CxaTume ronocoBbIX JaHHbIX TAMMCNOTOB MOTOKa Mogynbe MIM-VLT32
E1

VLT O6beanHeHe HeCcKONbKUX NMOTOKOB AaHHbIX OT Mogynbe MIM-VLT32
KoHTponnepos TDMoP v nepegaya nx Yepes
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TDM-kaHan

BACKUP PesepBupoBaHMe NOTOKOB AaHHbIX BaszoBbIi MOayNb U3genun
MM-22x n MM-52x

Mpumepbl ncnonb3oBaHns koHTpornepa IMUX npuBegeHbl Ha Puc. 13, Puc. 14. bonee
nogpobHasi MHdopmauuss o koHTpornepax TDMoP un VLT npuBegeHa B TEXHUYECKOM OMMUCAHUU Ha
moaynb MIM-VLT32.

Mpumepsbl ucnonb3oBaHus koHTponnepa BACKUP npueegeHbl Ha Puc. 15, Puc. 16.

_ | KonTtponnep IMUX Kpocc-koHHeKTop MIM-4xE1A
WHTepdeng

HDLC
H -> KOHTvaJ'IJiIep El
(NMHEenHkbIN nopT)

Ethernet/IP

KoHTponnep E1
(nMuHelHbIA NopT)

KoHTponnep E1
(nMHenHbIM nopT)

KoHTponnep E1
(nMHenHbIn nopT)

T
Pt

_ | Kontponnep IMUX MIM-4xE1A
WHTepdeng

HDLC
ot -> KOHTpVOJ'IJiIep El
(NMHEenHbINn NopT)

Ethernet/IP

KoHTponnep E1
(MuHerHbIA nopT)

KoHTponnep E1
(nMHenHbIM nopT)

i
slu

KoHTponnep E1
(nMHenHbIn nopT)

W W W W

Puc. 13. Nepepa4ya paHHbIX Ethernet/IP yepe3 yeTbipe noToka E1

KoHTponnep IMUX Kpocc-KoHHEKTOp MIM-UPI2 V.35
H H KoHTponnep VUPI _Z
(nonb3oBaTenbCKUii NOPT)
i MIME-2xG703L

KoHTponnep E1
(NHewHbIM NopT)

KoHTponnep E1
(nMHenHbIN NopT)

—>
<>

Puc. 14. MNMepe4a gaHHbIx V.35 yepes aBa notoka E1
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KoHTponnep
BACKUP

Kpocc-koHHeKTop

MIME-2xG703L

A
Y

KoHTponnep E1
(nonb3oBaTenbCkuii MopT)

/
Y

KoHTponnep E1
(NMHenHbIn nopT)

_Z K o6opynoBaHuio

nonb3oBarTens

Z OCHOBHOM KaHan

kK PPN

MIM-SHDSL

A
Y

KoHTponnep SHDSL

(NMHenHBbIM nopT)

Z Pe3epBHbI KaHan

BblaeneHHada nnHna

Puc. 15. Nepenayva notoka E1 yepes PPJ1 c pe3epBupoBaHuem no BbliaeneHHOMN JIMHUUN CBA3U

KoHTponnep
BACKUP

Kpocc-koHHeKTop

MIM-UPI2

-
.

KoHTponnep UPI
(nonb3oBaTenbCckuii NOpT)

K obopynosaHuio
[ < Mornbaosatens
V.35

MIME-2xG703L
OCHOBHOM KaHan
_Z K OnTU4eckomy

KoHTponnep E1

A
Y

(fMHenHbIN NopT) moaemy
L KoHTponnep E1 _Z Pe3epBHbIN KaHan
i (MMHeitHBIN NopT) Kk PPJ1

Puc. 16. NMepepaya gaHHbIix V.35 no BOJIC ¢ pesepBupoBaHuem yepes PPJ1

2.7 Tpoueccop

Mpoueccop — KOMMOHEHT, Pa3MeLLEHHbIN B 6a3oBOM Moayne M npegHa3HavyeHHbIn Ans
06paboTkM AaHHbIX, MOCTYNalLWMX Ha ero MHTEpPdENnChbI.

Mpoueccop nmeeTt NHTEPdENChI YeTbIpeEX TUMOB:
e HDLC (Serial);
° SP|;
e Ethernet;
e YnpaBngawLwwmin.

WHTepdencel HDLC npegHasHayeHbl AN MNOAKMIOYEHUS K MPOLIECCOPY KOHTPOSEpOB,
pasMeLleHHbIX B MOAYNAX pacluMpeHuns, Kpome KoHTponnepos FXS/FXO/Async.

UHTepeiic SPI  npegHasHayeH Ang  nNOOKMIOYEHUA K MPOLECCOPY  KOHTPONnepoB
FXS/FXO/Async, pasmeLleHHbIX B MOAYNAX pacLUMpeHus.

WHTepdeinic Ethernet npepgHasHayeH ang nogknoyveHus K npoueccopy nopta Ethernet,
pa3mMeLleHHoro B 6azoBom moayne.

Ynpaenswowmin nHtepdenc npegHasHadeH onsa nogkntodeHus nopta Console, pasmelleHHOro B
©6asoBom mogyre.

2.7.1 Wutepdenc HDLC

WHTepdennc HDLC obecneunBaeT B3auMoOOeWCTBME NpouLeccopa C  KOHTPONNEepoM,
pasMelleHHbIM B Mopgyne pacwupenns. UHTepdenc HDLC moxeT ObiTb MogkmnoyeH K nobomy
KOHTponnepy nwboro moaynsa pacwupeHus. WHtepdenc HDLC xapaktepusyetcsi NOrMyeckmmm
napameTpamu, Takumm Kak IP-agpec, Macka ceTu, TUMN MHKancynsaumm u T. n.
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2.7.2 WHTtepdenc SPI

UHTepbennic  SPlI  obecneunBaeT  B3aMmoOencTBMe  Mpoueccopa C  KOHTponnepamu
FXS/FXO/Async, pasmelleHHbiIMM B MOAynsax pacwwmpeHus. WHTepgenc SPI nogkniovaetca K
koHTponnepam FXS/FXO/Async aBToMaTnyeckn 1 He HyxaaeTcs B LONONHUTENBHOW HAaCTPONKe.

2.7.3 WHTtepdenc Ethernet

WHutepdenc Ethernet obGecneumBaeTr B3ammopelcTBne npoueccopa ¢ noptom Ethernet.
UHTepdenc Ethernet xapaktepmsyetrca ¢usmdeckuMm M NOrMYECKMMM nNapameTpamu, TakMMWU Kak
CKOPOCTb Nepefayn AaHHbIX, TUN UHKancynauum, pexmm obmeHa gaHHeimu, IP-agpec, macka cetm 1 T. n.

2.7.4 WHtepdenc Console

Ynpasnstowun nHrepgenc Console obecneunBaeT nokansHoe ynpasneHve nsgennem.

2.8 Kommytatop Ethernet

KommyTtatop Ethernet (kommyTtatop) — KOMNOHEHT, pasmelléHHbIn B 6Ga3oBoM Moayne u
npegHasHayeHHbln Ans obpaboTkm AaHHbIX, noctynatwowux ¢ noptoB Ethernet m ot npoueccopa, Ha
KaHarnbHOM YpPOBHE.

KommyTaTtop umeeT aea pexmma paboTbl:

e c obpabotkon VLAN — B gaHHOM pexnme kKommyTaTop obecnevmBaeT paboTy nopToB
Ethernet B pexxumax goctyna (access) n TpaHka (trunk) n o6pabotky kagpos Ethernet Ha
ocHoBe TeroB VLAN n MAC-agpecoB. MakcumanbHoe KonnyecTBo obpabaTtbiBaemblx
VLAN — 16.

e 6e3 06paboTkn — B JAHHOM pexmme KommyTaTop obecrneunsaeT «npo3padHyo»
nepegavy kagpos Ethernet n nx obpabotky Ha ocHoBe MAC-agpecos.

B oboux pexunmax paboTel KoMMyTaTop obecneymBaert:
e BO3MOXHOCTb HaCTPOMNKM CKOPOCTU U pexrnma oOMeHa Kaxgoro nopra;
e nogdepxKy kadyectsa obcnyxmsanusa (QoS).

2.8.1 WHTtepdenc Fast Ethernet

MHTepdenc Fast Ethernet obecneunBaeT B3anmogencTeme KommyTaTtopa C OAHMM U3 YeTblipex
noptoB Ethernet.

UHTepdeic Fast Ethernet xapakrepusyeTca usmyeckummn napametTpamu, TakMMm Kak CKOPOCTb
nepegayun SaHHbIX, TUM MHKaNCYNauumn, pexmm yHKLUMOHUPOBaHUS U1 0OOMeHa AaHHbIMU U T. .

ObsasartenbHbIM NapameTpom uHTepdenca Fast Ethernet aBnsetca pexum yHKUMOHMPOBaHWS.
MapameTp umeeT ABa 3HAYEHUS: PEXMM AoCTyna (access) u TpaHka (trunk).

Pexxum poctyna (access)

Pexvm npegHasHayeH ans 06paboTku BxogdAwmx HeTermpoBaHHbix kagpoB Ethernet. B gaHHom
pexvme unHTepdency HasHavaeTcs naeHTudumkatop BupTyanbHou nokansHon cetu (VLAN), koTopbin
pobaBnseTca KO BCEM BXOASALMM HeTernMpoBaHHbIM Kagpam. [ocne gobasneHus ugeHTudwukatTopa
Kagpbl nogsepraroTcs ganbHenwer obpaboTtke. Bxoasiume TernpoBaHHble Kagpbl 0TOpacbiBaloTCS.

WHTepdeiickl, nmetowme oauHakosble naeHtudukatopbl VLAN, ¢yHKUMOHUPYIOT B pexume
KOMMYyTaLuMM KagpoB Ha kKaHanbHOM ypoBHe (kommyTaTtop Ethernet). IHTepdenchl, umerowwmne pasnnyHble
naeHTnukatopbl VLAN, yHKLUMOHMPYIOT HE3aBUCUMO OPYr OT Apyra.

Mo ymonyaHuto Bce NopThl OYHKLMOHUPYIOT B pexumMe AocTtyna u umetot ngeHtudpukarop VLAN,
paBHbIN 1.

Pexxum TtpaHka (trunk)

Pexum TpaHka (trunk) npegHasHayeH ang obpaboTkM BXOAALMX TermpoBaHHbIX kagpos Ethernet
(kagpoB ¢ wugeHTudpmkatopom VLAN). Bxogdwme HeTermpoBaHHble Kagpbl OTOpacbiBaloTCS.
O6pabatbiBatoTcs kagpbl Tonbko akTuBHbIX VLAN. Yucno aktnHbix VLAN He 6onee 16.
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3 Moaudukaumm nagenum n npaBusa 3akasa

M3pgenna MM-22x n MM-52x BbiNyckaeTcs B pasnunyHbix Mogudukaumax. Mopgudmkaumm
pasnuyalTcsi  KOHCTPYKTUBHBIM  UCMOJSTHEHWEM, HaMnpPsHKEeHUSMU  MUTaHUs U OYHKLUMOHANbHLIMU
BO3MOXHOCTSIMM.

MM-22x no TexHuMyeckMM napameTpam npuHagnexar K pgesym rpynnam: | wn L
MpounsBoanTenbHocTb ycTponcTs rpynnbl | 4500 nakeToB/c, NPOM3BOOUTENBHOCTbL YCTPOMCTB rpynnbl |l
21500 nakeTos/c.

Bce mogudmkaLmm nsgenuin MIMEOT KOHCOMbHbIW NOPT 1 nopThl Ethernet (oguH, YeTbipe nnu Tpu
nopta Ethernet n oguH crnot SFP), a Takke cnoTbl (0AWH, OBa, YeTbipe UNU NATb) ANS YCTaHOBKM
[ONOSTHUTENbHbIX MHTEpdencHbIx mogynen tTuna MIM nnn MIME.

Ona 3akasza usgenuin MM-22x Heobxogumo ykasaTb Tpebdyemyr MoauduKkaumio, UCMoNb3ys
cnegywowyto hopmyny 3akasa:

MM-22vRC-UNI-f-p, rae

v — Bepcus nsgenus (onpegenseT konnyectso nHtepdgencoe HDLC n noptoe Ethernet):
e 1 — pBa nHTepdenca HDLC n ogunH nopt Ethernet;
e 2 —yetbipe nHtepdenca HDLC u oamH nopt Ethernet;
e 5 — pBa nHTepderica HDLC n yeTbipe nopTta Ethernet;
e 7 — pBa nHTepderica HDLC, Tpu nopta Ethernet n oanH cnot SFP.

f — BapuaHT KOHCTPYKTMBHOIO UCMOMHEHNS:
e  <MyCTO> — B HACTOfIbHOM MNacTMacCOBOM KOPMycCe;
| — 6e3 kopnyca, 4ns ycTaHOBKM B KOP3nHY P-12;
K — 6e3 kopnyca, Anst ycTaHoBKWU B kop3nHy P-510;
T — B meTannuyeckom kopnyce Bbicoton 1U ansa yctaHoBku B cTonky 19”.

p — BapuvaHTt nutanus:
e  <MyCTO> — B Cly4yae KOHCTPYKTUBHOIO UCNOMHEHUSA «T»;
e AC9 — nuTaHue OT ceTu NepeMeHHOro Toka HanpsbkeHnem 9 B (npy ucnonb3oBaHuu
BHELLUHero ceTeBoro aganrtepa, BXOASALWEro B KOMMNMekT, obecneunsaeTca nutaHne ot
ceTn nepemeHHoro Toka 220 B);
e DC60 — nuTaHue oT CeTn NOCTOSHHOro Toka HanpskeHnem 20..72 B.

Ona 3akasa usgenun MM-52x Heobxogumo ykasaTb Tpebyemyr moaudukauumio, UCNOoNb3yst
cnegywoLyto oopmyny 3akasa:

MM-52vRC-UNI-p, rae

v — Bepcus nsgenus (onpegenseT konnyectso uHTepdgencos HDLC n noptos Ethernet):
e 2 — yeTblpe nHTepderica HDLC n ogun nopt Ethernet;
e 5 — nBa uHTepderica HDLC u yeTbipe nopta Ethernet;
e 7 — gBa uHtepderica HDLC, Tpu nopta Ethernet n oguH cnot SFP.

p — BapuvaHT nutaHus:
e AC220 — nuTaHue OT CeTU NepeMeHHOro Toka HanpsixxeHmem 220 B;
e UPH — yHuBepcanbHoe pe3epBUpyeEMOE NUTaHUe: OT CETU NEPEMEHHOIO ToKa
HanpsxeHuem 187..242 B, 50 'y unn OT ceTn NOCTOSIHHOrO Toka HanpsbxkeHnem 38..72 B.

W3penuns copepxaT OOMH, ABa, YeTbipe UnM MATb CrOTOB AN YCTAaHOBKM OOMOMHUTENbHbIX
mogynewn. JononHutenbHble mogynu MIM n MIME:

Moaynb OnucaHue

MIM-E1A, Mopaynu ¢ ogHum, ABymSA 1 YeTbipbMs noptamun G.703/E1 n nogaepxkon

MIM-2xE 1A, CRC-4. YyscTBUTENBHOCTL NpUéMHUMKa —43 Ab.

MIM-4xE1A

MIM-G703, Mopaynu ¢ ogHum n asymsa noptamu G.703/E1. YyBCcTBUTENBHOCTL

MIME-2xG703 npuémHuka —43 gb.

MIME-2xG703L Mopaynu ¢ ogHum n asymsa noptamu G.703/E1. YyBCcTBUTENBHOCTL
npuémHuka —12 gb.

MIM-SHDSL, Mopaynu ¢ ogHum 1 aBymsa noptamm SHDSL. CkopocTb nepefayn AaHHbIX NO

MIME-2xSHDSL oaHou nape go 3 Mowut/c.
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MIME-2xSHDSLQ

Mopaynu ¢ asyma noptamu SHDSL.bis. CkopocTb nepeaayn gaHHbIX No
ofHou nape go 12672 kbut/c.

MIM-UPI2,
MIM-UPIS3,
MIME-2xUPI13

Mogaynu c nocnenoBaTernbHbIMW yHUBEpCcanbHbIMK noptamu YIN-2/YTIN-3.

MIME-UPI3-G703L

Mogaynb ¢ oanH nocnegoBaTenbHbIM YyHMBepcanbHbiM noptomM YIN-3 un
ogHum noptom G.703/E1. YyBcTBUTENBHOCTL NPUEMHMKA —12 Ob.

MIME-2xE05-R Mogaynu ¢ 2 noptamu MIKM-15/G.703/E1 ¢ doyHKLMEN aBapUNHOM
KOMMYyTaumn. YyBCTBUTENBHOCTb NpUéMHKuKa —12 ab.

MIM-VLT32 Mogaynb cxaTusl roflocoBbIX AaHHbIX noTokoB E1/MKM-15

MIME-4XFXS Mogaynb ¢ 4 noptamn FXS.

MIME-4xFXO Mogaynb ¢ 4 noptammn FXO/TY.

MIME-2XFXS-2xFXO

Mogynb ¢ 2 noptamu FXS 1 2 noptammn FXO/TY.

MIME-4xRS232I

Mogaynb ¢ 4 noptammn RS-232 ¢ ranbBaHNYECKON pa3BsA3KON.

MIME-4xRS485I

Mogynb ¢ 4 noptamn RS-485 ¢ ranbBaHNYECKON pa3BA3KON.

MonHbINn cnncok mogmdurkaumni nsgenus MM-221.

Moaudukauusa

OnucaHune

MM-221RC-UNI-AC9 *

nyacTmaccoBbIvi Kopnyc, nutaHme ~220 B

MM-221RC-UNI-DC60

nracTmaccoBbivt kopnyc, nutaHme =20...72 B

MM-221RC-UNI-I-AC9 *

Ans KoHcTpyktnBa P-12, nutanne ~220 B

MM-221RC-UNI-I-DC60

Ans KoHcTpyktnea P-12, nutanne =20...72 B

MM-221RC-UNI-K-AC9

ans koHctpyktuea P-510 (AC), nutaHue ~9 B

MM-221RC-UNI-K-DC60

ans koHctpyktuea P-510 (DC), nutanne =20...72 B

MM-221RC-UNI-T

meTannuyeckui kopnyc 19", 1U, nutanune ~220 B

* — KOMNNeKTyeTcs ceTeBbiM agantepom ~220 B/~9 B

MonHeIn cnncok mogmdukauni nsgenms MM-222:

Moaudukaumus

OnucaHue

MM-222RC-UNI-AC9 *

nnacTMaccoBbIvi kopnyc, nutanue ~220 B

MM-222RC-UNI-DC60

nnacTMaccoBbIvi kopnyc, nutaHue =20...72 B

MM-222RC-UNI-I-AC9 *

Ans KoHCTpykTMBa P-12, nutanne ~220 B

MM-222RC-UNI-I-DC60

Ans KoHCTpykTMBa P-12, nutanme =20...72 B

MM-222RC-UNI-K-AC9

ans koHctpyktmea P-510 (AC), nutanve ~9 B

MM-222RC-UNI-K-DC60

ans koHcTpyktmea P-510 (DC), nutanune =20...72 B

MM-222RC-UNI-T

mMeTannumyeckun kopnyc 19", 1U, nutanne ~220 B

* — KOMMMeKTyeTcs ceTeBblM agantepom ~220 B/~9 B

IMonHbIN cnMcok moaudukaumn nsgenus MM-225:

Moaudukauus

OnucaHune

MM-225RC-UNI-AC9 *

nnacTMaccoBbIv Kopnyc, nutaHune ~220 B

MM-225RC-UNI-DC60

nnacTMaccoBbIv kopnyc, nutaHue =20...72 B

MM-225RC-UNI-I-AC9 *

Ans KoHCTpyKkTMBa P-12, nutanne ~220 B

MM-225RC-UNI-I-DC60

Ans KoHCTpykTmBa P-12, nutanme =20...72 B

MM-225RC-UNI-K-AC9

ans koHctpyktmea P-510 (AC), nutanve ~9 B

MM-225RC-UNI-K-DC60

Ans koHcTpyktmea P-510 (DC), nutanue =20...72 B

MM-225RC-UNI-T

mMeTannuyeckun kopnyc 19", 1U, nutanne ~220 B

* — KOMMNeKTyeTcs ceTeBblM agantepom ~220 B/~9 B

MonHbIN cnMcok moaudukaumn nsgenus MM-227:

Moaudukauus

OnucaHune

MM-227RC-UNI-AC9 *

nnacTMaccoBbIvi kopnyc, nutanue ~220 B

MM-227RC-UNI-DC60

nnacTtMmaccoBbIn kopnyc, nutaHue =20...72 B

MM-227RC-UNI-I-AC9 *

Ans KoHcTpyktnBa P-12, nutanne ~220 B

MM-227RC-UNI-I-DC60

Ans KoHcTpyktnea P-12, nutanne =20...72 B

MM-227RC-UNI-K-AC9

ans koHctpyktmea P-510 (AC), nutanve ~9 B

MM-227RC-UNI-K-DC60

ans koHcTpyktmea P-510 (DC), nutanue =20...72 B

MM-227RC-UNI-T

MeTannuyeckun kopnyc 19", 1U, nutanune ~220 B

* — KOMMIEKTYeTCs ceTeBbiM agantepom ~220 B/~9 B

MonHbIn cnncok mogndukaunn nagenna MM-52x:

Moaudukauyusa

OnucaHune

MM-522RC-UNI-UPH

mMeTannudeckun kopnyc 19", 1U, nutanmne ~220 B, =38...72 B,

MM-22x, MM-52x
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YHUBEpPCalibHOE pe3epBmpyemMoe nmtaHne

MM-522RC-UNI-AC220

mMeTannuyeckun kopnyc 19", 1U, nutaHne ~220 B

MM-525RC-UNI-UPH

MeTannuyeckun kopnyc 19", 1U, nutaHne ~220 B, =38...72 B,

YHUBEpCasibHOE pe3epBuMpyemMoe nuTaHue

MM-525RC-UNI-AC220

meTannumyeckui kopnyc 19", 1U, nutanne ~220 B

MM-527RC-UNI-UPH

meTannuyeckui kopnyc 19", 1U, nutanune ~220 B, =38...72 B,

YHUBEpCasibHOE pe3epBuMpyemoe nuTaHue

MM-527RC-UNI-AC220

meTannumyeckui kopnyc 19", 1U, nutanune ~220 B
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3.1 CoBmectumocTb usgenun n moayneun MIM/MIME

B Tabnuue npueegeHa MHdopmauusa o coBMectumocTtu msgenuin MM-22x, MM-52x n moaynen
MIM/MIME. CvmBOn «m» O3Ha4YaeT COBMECTMMOCTb usgenuda rpynnsl | unu Il n mogyna. Cumeon «o»
O3Ha4yaeT COBMECTMMOCTb TOJIbKO nagenus rpynnel [l n moagyns.

Q
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DC60
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MM-225RC-UNI-AC9 | m " || " |m|m|n|m|n|m|m|m|m|m|0|O0|O|Oo]|O
MM-225RC-UNI-DC60 | m | m |m |m |m |m | m |m | m |m|m|m|m|m|m|O0|lO0|Oo|lo]|O
MM-225RC-UNI-I-ACY9 | m | m |m |m |m |m | m|m | m |m|m|m|m|m|m|O0|lOo|Oo|lo]|O
MM-225RC-UNI-I- " " m| """ | |m|m|nm | m | m | m|®m|O0|O0|O0|O]|O
DC60
MM-225RC-UNI-K- " " m| """ | |m|m|nm | m | m | m|®m|O0|O0|O0|O]|O
AC9
MM-225RC-UNI-K- " " m| """ | |m|m|nm | m | m | m|®m|O0|O0|O0|O]|O
DC60
MM-225RC-UNI-T | m " || " |m|m|n|m|n|m|m|m|m|m|0|O0|O|Oo]|O
MM-227RC-UNI-AC9 | m " || " |m|m|n|m|n|m|m|m|m|m|0|O0|O|Oo]|O
MM-227RC-UNI-DC60 | m | m |m |m |m |m | m |m | m |m|m|m|m|m|m|O0|lO0|Oo|lo]|O
MM-227RC-UNI-I-ACY9 | m | m |m |m |m |m | m|m | m |m|m|m|m|m|m|Oo|lO0|Oo|lo]|O
MM-227RC-UNI-I- " """ m|m|m|m|n|m | m| | m|®m|O0|O0|O0|O]|O
DC60
MM-227RC-UNI-K- " """ m|m|m|m|n|m | m| | m|®m|O0|O0|O0|O]|O
AC9
MM-227RC-UNI-K- " """ m|m|m|m|n|m | m| | m|®m|O0|O0|O0|O]|O
DC60
MM-227RC-UNI-T | m|m | m|m|m|m|m|n|m | n|m|m|m|m|0|o0|jo|Oo|O
MM-522RC-UNI-UPH | m|m | m|m|m|m|m|n|m | n|m|m|m|m|0|o0|jo|Oo|O
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MM-522RC-UNI- | = | m|m | m|n | mn|m|m|m|m|m|m|0|O0|O|O
AC220
MM-525RC-UNI-UPH m = |m | |m|m|m|m|n|n|n ||| |m|O0|O0|O0|O
MM-525RC-UNI- | " | " m|m | m|m | m|m|m|n|n | m|®m|0|O0|O|DO
AC220
MM-527RC-UNI-UPH m " | m | m|m || m|m | n|m|m|m|m|m|®m|0|0|O|O
MM-527RC-UNI- | " | " m|m | m|m | m|m|m|n|n | m|®m|0|O0|O|DO
AC220
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4 TexHu4YecKkune gaHHblIe

4.1 OCHOBHbIe NapameTpbl
OCHOBHblE NapaMeTpbl N3AENNIA:
MapameTpsbl
M KonunyecTtBo KonuyectBoO KonunuyecTtBo KonunuecTtBo Konu4yectBO
ogenb 9
CroToB MHTepcencon noptoB cnortoB SFP NOPTOB Ha Kpocc-

pacmpeHus HDLC Ethernet KOHHeKTope
MM-221 2 2 1 - 8
MM-222 2 4 1 - 8
MM-225 1 2 4 - 4
MM-227 1 2 3 1 4
MM-522 5 4 1 - 20
MM-525 4 2 4 - 16
MM-527 4 2 3 1 16
4.2 CDyHKLl,I/IOHaHbeIe BO3MOXHOCTHU

MpoTokonbl rmo6anbHbix ceten (WAN):

e RADHDLC;
e Cisco HDLC;
e PPP;
e MLPP.
MpoTokonbl nokanbHbIx ceten (LAN):
e Ethernet;

e VLAN 802.1Q.

Pexum mocra (bridge):
o Ethernet yepe3z RAD HDLC;

L] nogaepXxuBaemMble CXeMbl pa6OTbIZ «TOYKa-TOYKa», «TO4YKa-MHOIoTO4YKa», «Leno4vyka»,

«KObLOY.
e MakcuMmanbHbIN pa3mep kagpa Ethernet: 1600 6anr;
e arperauus kaHanos (bond);

e STP,RSTP.
MapwpyTtusaums:

e CcTaTUdecKas MaplupyTM3auus;

e RIP;

e OSPF.

CeTeBble cnyX6bl U NPOTOKOSbI:
e NAT;

DHCP-cepsep;

DHCP-knuneHr;

NTP-knueHT;

ARP;

ICMP;

VRRP.

Be3onacHocTb:
e cnuckm goctyna (ACL);
o GRE (L2/L3-TyHHenu);
e [PinlP.

KommyTtatop Ethernet:
e [Ba pexuma paboTbl: ¢ obpaboTtkon VLAN / 6e3 o6paboTkm VLAN;
e MakcuMmanbHbIn pa3mep kagpa Ethernet:
e pexum c obpaboTtkon VLAN — 1518 6anrT;
e pexum 6e3 obpaboTkm VLAN — 1916 GanrT.
e  pexuMbl paboTbl NOPTOB: access, trunk;

MM-22x, MM-52x
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e KadecTBO obcnyxuanHus (QoS):
e  KONMWYECTBO o4vepeden Ha KaKaoMm nopTy: 2;
e TuUNbl oyepegen: WRR, Strict Priority;
e Kknaccudumkaumnsa Tpadrka Ha ocHoBe: npuopuTeTa nopta, nonen CoS n DSCP;
e  OrpaHM4yeHus Nonockl NponyckaHus ¢ warom 1 k6ut/c.

MynbTUnnekcMpoBaHue U KpoCcC-KOMMyTaLus:

MynbTUNNeKcMpoBaHme aaHHblx Ethernet, V.35 n E1;

Kpocc-kommyTauusa o 20 notokos E1;

n3BrievyeHne-BCcTaBka TaMCIoTOB;

pexuMm nepegadun 0o YeTblpéx notokoB E1 yepes V.35;

pesepBupyemMasi cCuctemMa CUHXpPOHU3aUmn (pe3epBHbIE UCTOYHUKM CUHXPOHMU3aLIMK);
npousBonbHas u Hebnoknpyemasa matpua KOMMyTaLum.

MOHUTOPUHI KaHaNoB CBA3M:
e CbEM MHopMaL MK N3 NOMNHOro NoToka E1 unm oTaenbHbIX TaMMCIOTOB;
e  OTCYTCTBME BNUSHUS HA KaHan nepefadn AaHHbIX;
e  BO3MOXHOCTb BblAa4yn MHOPMAaLNKN, CHATOW C HECKOMbKNUX KaHanoB CBA3W, B OAWNH
KaHan,
e (pyHKUMA aBapunHOK KOMMYyTaumm noptos E1.

Pe3epBupoBaHMe KaHaNoB CBA3U:
e pe3epBupoBaHue kaHanos G.703, E1, SHDSL, V.35, Ethernet;
e cxembl pesepBupoBanusa: 1+ 1,1 +N;
e kputepum nepeknovenus: LOS, LOF, AlS.

UHBepcHOEe MynbTUNIEKCUPOBaHMeE:
e 0b0beguHeHne 0o 4 KaHanoB AN YBENWYEHMS MPOMNYCKHON CNOCOOHOCTY;
e 00beguHeHue kaHanos pasnuyHoro tuna (E1, V.35, SHDSL);
e nponyckHas cnocobHocTb Ao 8 MouT/c;
e nepepadva gaHHbIx Ethernet, E1, V.35;
e  BO3MOXHOCTb OPraHM30BaTb YETbIPE HE3ABMCUMbIX UHBEPCHbLIX MyNbTUMIEKCOPa B
OZHOM YCTPOWNCTBE;
e KOMMNeHcauus 3agepxkn Mexay nmuHuamn 3.8 mc;
e oaaepXka pasHbiX CKOPOCTEN Ha NUHENHbIX MHTepdencax.

Cucrema cxaTtus ronoca:
e cXaTtue 0o 32 ronocoBbIX KaHanoB M3 2 BXOAHbIX kaHanoB E1;
cXkaTume ronocoBbIX AaHHbIX B 10 pas;
obHapyxeHue ronocosoi aktmeHocTu (VAD);
reHepaums komgopTtHoro wyma (CNG);
noggepxusaemMble Tunbl curHanuaaumm: OKC Ne7, E-DSS1 (PRI), 2BCK, R1.5, DTMF un
Koabl 2 n3 6;
obpaboTtka curHanusaumm 2BCK,;
3XOKOMMEHCaLMsi B COOTBETCTBUM C pekoMmeHaauuamm G.165 n G.168;
KomneHcauuns axo 64 mc;
BbIKMOYEHME CxaTus B Nlo6OM M3 KaHanoB;
BbIKMIOYEHME 3XOKOMMEHcaLMM B NOOOM U3 CXKaTbIX KaHaroB;
npos3payvHaga nepegadva gpakcos n mogemos TY;
onpegerieHue Tuna nepegasaemon MHopmaLmun: ronoc, gakc n mogem TH.

FonocoBou wWnio3:
®  UMMYNbCHbIVA UM TOHANbHbIN HAbop HOMepa;
e rogaepxka ABYX- U YETbIPEXNPOBOAHOMO BblAeNeHHOro kaHana TY B OKOHEYHOM 1
TPaH3UTHBIX PeXnmax;
perynupoBka ypoBHel npuéma u nepegaym ¢ warom 0,1 ab;
3XOKOMMeHcauns;
pexumbl pabotbl FXS-FXS, FXS-FXO, TY-TY;
HaCTPOMKM pexmnma aBToMaTU4eCcKoro yctaHoBneHns coegmHeHns "hotline" ana
coeanHeHnn FXS-FXS, FXS-FXO;
yctaHoBka meTkn VLAN n npuoputetos 802.1p/DiffServ ans kaxgoro nopTa;
perynupoBka BpemeHu naketnsaumm ot 10 go 200 mc;
afanTUBHO M3MEHSIEMbI N (DMKCMPOBAHHbIN pasmep oxuttep-oydepa;
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MakcuMarnbHbI pasmep dydepa: 500 mc;

NUCTOPUS COeaUHEHUN;

JeTanbHas CTaTUCTUKA KaXXAoro COeANHEHNS;

cosgaHue WwabnoHoB HOMEPOB C BO3MOXHOCTbLIO NpeobpasoBaHns Homepa Ans
JanbHenwen nepenayu;

e OrpaHM4YeHune BXoaswmx coeguHeHuii no Tunam (FXS/FXO) u kateropusim, Ha3Ha4YeHHbIM
Ha NopThbI LWNH3a.

MpoTokonbl VolP:
e SIP;
e RTP.

[onocoBble KoaeKu:
e G.711 A-law;
e (G.729a.

MpoTokon nepeaayn ¢akcos:
e [Ipo3payHasa nepegayva dakcoB 1 MOAEMOB Npu ucnonb3oBaHum kogeka G.711 A-law.

Mepenayva AaHHbIX aCUHXPOHHBLIX NopToB (RS-232/485):

e nepepgava gaHHbIX U curHanoB RTS/CTS mexay AByMsi NOpTaMyn Yepe3 CUHXPOHHbIE
nocnepgosarenbHble nHTepdencel (E1, UPI, SHDSL);

e fepegava gaHHbIX U curHanoB RTS/CTS mexay asyms ("Todka - Touka") nnm
HeCKonNbkUMMU ("TOYKa - MHOroTo4Ka") nopTamMun B NAKETHOM PEXUME Yepes ceTeBble
nHTepdencel HDLC u Ethernet;

e npeobpasoBaHue AaHHbIX U3 Ethernet B aCMHXPOHHBIN NOTOK C UCMONb30BaHMEM
cTangapTHbIX npoTokonos UDP, TCP (cepeep v knueHT), Telnet (c pacwmnperHmem RFC-
2217);

e paboTa B pexvmMme KOHCOMbHOro cepeepa;

e paboTa B pexvmMe BUPTyarbHOro NOCNeAoBaTeNbLHOIo NopTa ¢ MCNOMNb30BaHNEM
crewumanbHoro aparieepa.

OwarHocTuka:
o BER-TecTep;
ping, traceroute;
cTaTucTuMKa Mo nopTam u nHTepgencam;
BO3MOXHOCTb BKITIOYEHUSA NOKarbHbIX U yAanNéHHbIX LWNendos;
reHepartop TOHanNbHOro cUrHana;
3X0-TECT;
aBapuiHas cBeToanoaHas UHAMKauUms;
pexum nepegaymn «WaxmaTHOro Kofga» Ha aCUHXPOHHbIX MOpTax B YeTbIPEXNPOBOAHOM
pexume A8 NPOBEPKN TECTOBOM 3arfnyLUKOM U KOHTPOMS YPOBHA CcUrHana
ocuunnorpadom;
®  PEXMMbl aKTUBHOMO N MacCUBHOIO YCTPOMCTB A5 NPOBEPKN ABYXMPOoBOAHOro RS-485.

YnpaBneHue 1 MOHUTOPUHT:

e  SNMP (MOHUTOPUHF);
Syslog;
SSH v2;
Telnet-cepaep;
Telnet-knueHT;
ynpaenswowmn nopt Console;
koMaHgHas ctpoka (CLI);
ynpasneHue yepes VLAN;
TFTP n FTP;
BHEMOIIOCHOE ynpaBneHne B Sa-butax kaHana E1.
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4.3 [MapameTpbl NOpPTOB

4.3.1 Moprt Ethernet

MopTtbl Ethernet wnsgenuss BbiNOMHEHbI B COOTBETCTBMM CcO cneundmkaumamm Ethernet
10Base-T/100Base-TX.
e ckopocTb obmeHa aaHHbiIMM — 10/100 MbuT/c. ABTOMaTu4eckoe onpeaeneHne CKopocTm
nepegayu;
e  pexvM obMeHa — OYNMeKCHbIV MW NONyAynieKCHbIN. ABTOMaTMyYeckoe onpegeneHme
pexuma obmMeHa;
e aBToonpegeneHue Tuna kabena MDI/MDI-X (MM-x25/x27).

HasHaueHue KoHTakToB pasdbéma nopta Ethernet npueegeHo B npunoxenun 1.

4.3.2 Mopt Console

Mopt Console usgenua BbinonHAeT dyHKuuu yctponctBa Ttuna DTE n umeeT umdposon
uHTtepcdenc RS-232/V.24.
e  CKOPOCTb aCUHXPOHHOro oomeHa — 9600 6uT/c;
e  KONM4ecTBO OMTOB JaHHbIX — 8;
e  KOHTPOMb MO YETHOCTU OTCYTCTBYET;
e  KONMM4YecTBO cTon-outoB — 1;
e yrpaBfieHne NOTOKOM [aHHbIX OTCYTCTBYET.

HasHaueHune KoHTakToB pa3béma nopta Console npuBeaeHo B NpUoxeHun 2.
4.4 BHewHuU BUA

4.4.1 TlepeaHsasa naHenb

Bug nepegHen naHenu usgenun MM-22x npusegeH Ha Puc. 17 — Puc. 20.

Zelax Speedway |

STATE SLOT1 SLOT2

© 00 ®

/:Aenano 8 Poccun

YTOonneHHasn kHonka

Puc. 17. Bug nepegHui naHenu nsgenun MM-22x HacTONbHOro UCNOJTHEHUA

Zelax Speedway
@ (f\j STATE SLOT1 SLOT2 @ @
O 00 @

YTonneHHas KHomnka

Puc. 18. Buag nepegHui naHenu usgenuin MM-22x ans yctaHOBKU B KOHCTPYKTUB P-12
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YTonneHHasi KHornka

v
*

Puc. 19. Bua nepegHui naHenu usgenun MM-22x ans yctaHOBKU B KOHCTPYKTUB P-510
|

P "]‘lhul"

Speedway

st siort siom P @
>
/'

YTonneHHas KHonka

Puc. 20. Bug nepegHui naHenu usgenun MM-22x B metannu4yeckom kopnyce 19”

Ha nepegHewn naHenu nsgenuii MM-22x pacnonoxeHbi:
e yHOuKaTop cocTosAHus nagenua STATE;

WHOWKATOPbl COCTOAHWUSI NOPTOB MoAynen B cnotax 1 un 2;
yTONMEeHHas KHornka.

Ha nepegHen naHenu uagenun MM-22x pa3smelleHsl Tpu nigukatopa: STATE, SLOT1 n SLOT2
HasHavyeHre nHanKaTopoB, pasMeLleHHbIX Ha nepegHen naHenu nsgenuin MM-22x:
MUHaukaTop HauvmeHoBaHue XapakTtep cBe4yeHuss uHaukaTopa. KommeHtapumn
MHAOUKaTopa
STATE CoctosiHue n3genva | 3eneHblIn — HOpMarnbHOe COCTOsIHUE

TycknbI KpacHbIN — MPOLECC 3arpy3ku NporpaMmMHoOro
MM-22x, MM-52x
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obecneyeHus

KpacHbin — owmnbka npu 3arpyske nporpaMmHoro obecneyeHusi
unu owmnbka B paboTte nsgenusi

MoraweH — nsgenue BbIKNKOYEHO

SLOT1 CocTosiHMe nopToB 3eneHbIn — BCe NOpPThl HAXOAMTCA B HOPMarnbHOM paboyem
cnota 1 COCTOSIHWK

3eneHbI MUrarLWmM - OOUH 13 NOPTOB HAXOAUTCH B peXMME
TecTupoBaHus, onBoK HeT

KpacHbIn — ownbka B 04HOM 13 NOPTOB

KpacHbIn Myrarowmm - K oqHOMY 13 NOPTOB HE MOAKITHOYEHA
NVHUS U HE YCTaHOBNEHO CoeaNHEHNE HA OOHOM M3 rofI0COBbIX
NMOpTOB, HA KOTOPbIX HACTPOEHO MOCTOSIHHO aKTUBHOE
coefMHeHMe B peXnmMe BblaeneHHON NIMHNA

HeperynsipHo muraeT KpacHbIM CBETOM — MOMEHT BCMbILLK/
COOTBETCTBYET perMcTpaunm OgMHOYHOW OLIMOKKN B NOPTY
MoraweH — mMoAynb He YCTAHOBIEH MUK BCE MOPTLI MOAYIS

BbIKITHOYEHbI
SLOT2 CocTosiHMe nopToB 3eneHbIn — BCe NOpThl HAXOAMTCA B HOPMarneHOM paboyem
cnota 2 COCTOSIHUM

3eneHbIn MUraloLWmMn — OAMH 13 NOPTOB HAXOOUTCH B PeXMMe
TecTUpoBaHus, OLWNBOK HEeT

KpacHbIn — ownbka B 04HOM 13 NOPTOB

KpacHbI Murarowwmm - K 0O4HOMY M3 NOPTOB He MOAKIYEeHa
FIMHWSA, UMW HEe YCTaHOBMEHO COeAMHEHNE Ha OOHOM U3
ronoCOBbIX MOPTOB, HA KOTOPbIX HACTPOEHO MNOCTOSIHHO aKTUBHOE
coelVHEHWE B PEXUME BblAENEHHON NUHUA

HeperynspHo muraeT KpacHbIM CBETOM — MOMEHT BCTbILLK/
COOTBETCTBYET perucTpaum oguHoO4HOM ownbkun B MOpTy
MoraweH — mMoayrnb He YCTaHOBMNEH UMK BCE NOPTbl MOAYNSA
BbIKITHOYEHbI

Bua nepegHen naHenu nsgenuin MM-52x npuBegeH Ha Puc. 21 - Puc. 23.

YTonneHHas KHonka

ARATT ShRS FEmCOL ©0 e
stor e swore * sior e sor o * sLor o8 Speedway l

Puc. 21. Bup nepegHuin naHenu nspgenmn MM-522RC-UNI

Ha nepegHen nanenn nsgenmin MM-522RC-UNI pacnonoxeHsbl:
WMHOMKATOP COCTOSAHUA uagenusa n ero noptos STATE;
WMHOMKATOP COCTOSAHUSA HanNpskeHus nuTaHusa n3genua PWR;
pa3bém nopta Ethernet;

pa3bém nopta Console;

NSTb CIOTOB ANSA YCTAaHOBKWM MOAYNEN pacluMpeHus;
YTOMMEHHas KHOMKa.

YTOnneHHas KHonka

gl
&
x

¥

S e e 0 O e

ETHERNET

st o1 sore * st st % sLoT 05 Speedway [
Puc. 22. Bupg nepegHuin naHenu nsgenmn MM-525RC-UNI

YTonneHHas kHonka

+

ETHERNET

swE e
by N0 TR UMOAGT  ANiE PR © 0 e

storon swore % siores soroe % sioros Speedway [

Puc. 23 Bua nepegHun naHenu nagenmn MM-527RC-UNI

Ha nepegHen nanenn nsgenuin MM-525 n MM-527 pacnonoxeHbi:
e  NHOMKATOP COCTOSAHUA uagenuna un ero noptos STATE;
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WHOMKATOP COCTOSAHUSA HanpskeHns nuTaHusa nagenuna PWR;
pa3béMbl noptoB FastEthernet u cnota SFP (Tonbko B MM-527);
pa3bém nopta Console;

yeTbipe crnoTa Ang yCTaHOBKU MoAynen paclumpeHns;
YTOMMEHHas KHOMKa.

Ha nepegHen naHenu usgenuii MM-52x pasmelleHbl gBa wHaukatopa: STATE n PWR.
HasHadeHne MHOMKaTOpPOB, pa3MeLLEHHbIX HAa NnepeaHern naHenun nsgennsa MM-52x:

Uupoukatop HaunmeHoBaHue XapakTtep cBeyeHusi uHamMkaTopa. KommeHTapumn
MHAMKaTopa
STATE CocTosiHMe nsgenuvs n 3eneHbl — HOpPMaribHOE COCTOSIHME M3OENNS U BCEX Ero
€ro nopTos nopToB
TyCKnbI KpacHbIW — MPOLECC 3arpy3ku NPOrpaMmMHOro
obecneyeHus

KpacHbIn — ownbka npu 3arpyske NporpaMMHOro
obecneyeHuns, ownbka B paboTte n3genust UM OgHOro u3 ero
nopToB

3eneHbIn MUrarvWmMm — OOuH M3 NOPTOB HAXOAUTCS B
pexume TeECTUPOBAHMS, OLLUMOOK HET

KpacHbin Murarowmm — K 0OgHOMY 13 NOPTOB He
noakntoYeHa NMHUSA N He YCTaHOBIEHO COEAMHEHUE Ha
OZHOM M3 rofioCOBbIX NMOPTOB, HA KOTOPbLIX HACTPOEHO
NMOCTOSAHHO aKTUBHOE COEMHEHUNE B PEXMME BblAENEHHOMN
NNHUK

HeperynspHo MuraeTt KpacHbIM CBETOM — MOMEHT
BCMbILLKN COOTBETCTBYET perncrpaumm OagMHOYHOM OWnbKM B
nopty MoraweH — nsgenue BbIKIIKOYEHO

PWR CocTosiHue HanpsikeHus 3eneHbIn — Ha Bce pa3bEeMbl U3genmsa nogaHo
NUTaHust n3genus HanpsKeHne NUTaHus

MoraweH — Ha oauH nnun oba pasbLéma He NogaHo
HanpsKeHne NUTaHus

4.4.2 3apHAA naHenb
Bug 3agHen naHenu n3genuin MM-221 n MM-222 npusegeH Ha Puc. 24 - Puc. 28.

o
—
w
Z
o
w
A
=
w

E E B
LNK/ACT SPEED FDX/COL
SLOT 01 SLOT 02

Puc. 24. Bng 3agHen naHenu nsgenun MM-221x-AC9 u MM-222x-AC9 HacTONbLHOro UCNONHEeHUs
C NMUTaHUeM OT CeTU NepeMeHHOro Toka

CONSOLE
ETHERNET O

E = B
LNK/ACT SPEED FDX/COL

SLOT 01 SLOT 02

Puc. 25. Bug 3agHen naHenu nsgenun MM-221x-DC60 u MM-222x-DC60HacTONbHOro MCNosiIHeHus
C NUTaHUEM OT CeTU NOCTOAHHOro ToKa
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CONSOLE

PWR
ACOV

& @

Puc. 26. Bug 3agHen naHenu usgenun MM-221x-1-AC9 n MM-222x-1-AC9 Ansa ycTaHOBKMK
B KOHCTPYKTUBLI P-12 n P-510 ¢ nuTaHneM OT ceTu nepeMeHHOro Toka

CONSOLE - ﬁ ﬁ
==20...728
B
(] 0

— LNKIACT SPEED FDXICOL

4.V
ETHERNET 0

LNKIAGT SPEED FDXICOL

ETHERN ETO

Puc. 27. Bua 3agHen naHenu usgenun MM-221x-1-DC60 n MM-222x-1-DC60ansa ycTaHOBKMN
B KOHCTPYKTUBbI P-12 n P-510 ¢ nuTaHnem OT ceTu NOCTOAAHHOro ToKa

Boiknioyarens Pa3sbem ans noaknioyeHmns
nuTaHus kabens nuTaHus

anNE 0

@ \ POWER 1A Q| acaov- CONSOLE
PWR
ACOV
S 6 o )
/ i KIARY SPEED oKIcOL

KoHTakT Ans nogknioyeHns MpepoxpaHutens
3asemMrneHus

Puc. 28. Bug 3agHen naHenu usgenun MM-221x-T n MM-222x-T B meTannuyeckom kopnyce 19”

Ha 3agHen naHenn nsgenui MM-221 n MM-222 pacnonoXeHbi:
e pasbém nopta Ethernet;
pa3béM nopta Console;
OBa cnota ans ycTaHoBKM MOAYNEen paclunpeHms;
pasbéM ANg NOoAKMoYeHns kabensa nuTaHus;
KHOMKa BbIKMIOYEHUSA MUTaHUSA (TONMbKO B MOAMMUKALNSAX C UHAEKCOM T);
pa3béM AN YCTAHOBKU NPeaoXpaHnTens;
knemma 3asemneHuns (Toneko B moandukaumax ¢ DC-nutaHmem n nHgekcom T).

Bua 3agHen naHenu nsgenui MM-225 n MM-227 npueaeH Ha Puc. 29 - Puc. 38.
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Puc. 29 Bug 3agHen naHenu nsgenun MM-225 HacTonbHOro UCnonHeHus

ioloi
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Puc. 30 Bug 3agHen naHenu nsgenmn MM-227 HacTonbHOro nCNonHeHus
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Puc. 31. Bug 3apHen naHenu usgennn MM-225 HacTonbHOro NCNONHEHUsA
C NUTaHUEM OT CeTH NOCTOAHHOro TOKa
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Puc. 32 Bug 3agHen naHenu usgenmn MM-227 HaCcTONbHOIo UCNOMHEHUsA
C NUTaHUEM OT CeTU NOCTOAHHOro ToKa
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Puc. 33. Bug 3agHen naHenu usgenun MM-225 ana yCTaHOBKU B KOHCTPYKTUBbDI
P-12 n P-510 ¢ nuTaHMem OT ceT NepeMeHHOro Toka
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Puc. 34 Bua 3agHen naHenu usgenun MM-227 ans yCTaHOBKU B KOHCTPYKTUBDI
P-12 n P-510 ¢ nutaHuem oT ceTn nepeMeHHOro Toka

. CONSOLE 0/0 0/1 0/2 0/3
V L m 1
= 5 E = = = = = ®E ®E =

—_— LNK/100  FDX LNK/100 FDX LNK/100 FDX LNK/100 FDX SLOT 02

1
1
Ll
n
b —e O
b —e
w

ETHERNET

Puc. 35. Bug 3agHen naHenu usgenun MM-225 ansa ycTaHOBKW B KOHCTPYKTUBBDI
P-12 n P-510 ¢ nuTaHnem oT ceTu NOCTOSAHHOrO TOKa
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Puc. 36 Bua 3agHen naHenu usgenun MM-227 ansa ycTaHOBKM B KOHCTPYKTUBbI
P-12 n P-510 c nuTaHuem oT ceTn NOCTOSIHHOIO TOKa
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KoHTakT ans nogknodeHus Mpepnoxpanutens
3asemneHuns

Puc. 37 Bug 3agHen naHenu usgenun MM-225 B metannu4yeckom kopnyce 19”
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KoHTakT Ans nogknodeHns Mpenoxpanutens
3asemneHus

Puc. 38 Bug 3agHen naHenu usgenun MM-227 B MeTannu4yeckom kopnyce 19”

Ha 3agHen nanenu nsgenun MM-225 n MM-227 pacnonoxeHbi:
e pasbémbl noptoB FastEthernet u cnota SFP (tonbko B MM-227);
pa3béM nopta Console;
O[MH CNOT Ansi YCTAaHOBKWN MOAYNS pacLUMpeHNs;
pasbeéM ANg NOoAKMoYeHns kabensa nuTaHus;
KHOMKa BbIKMIOYEHNS NMTaHWs (TONbKo B Mogudmkaumax ¢ nHgekcom T);
pasbEém Ansl yCTaHOBKU NpefoXpaHuTens;
Knemma 3asemrneHus (Toneko B moandukaumsax ¢ DC-nutaHmem n nHgekcom T).

Bua 3agHen naHenu nsgenui MM-52x npuBegeH Ha Puc. 39.
Pazvem ANA NOAKNKYeHUsa
kabens nutaHus

\ Aoz -
e -l ¢ ©
KoHTakT ONSA NOAKMNKYeHUAa
3aszemMneHus

Puc. 39. Bug sagHen naHenu nsgenua MM-52x

Ha 3agHen naHenu nsgenunin MM-52x pacnonoxeHsl:
e pa3bém Ana nogknoyeHus kadens nutanms AC 220;
e pasbeém Ans nogkntoyeHus kabensa nutadusa DC 38...72 B (Tonbko B Mogudumkaumm ¢
nHaekcom UPH);
e Knemma 3aseMreHus.

Hapg pasbemom nopta Ethernet wsgenvn MM-221, MM-221 un MM-522 pacnonoxeHsbl
WHOMKaTOPbl ero COCTOSAHMS. HasHayYeHne MHOMKaTOPOB:

MUHaukaTop HavmeHoBaHue XapakTtep cBe4yeHuss uHaukaTtopa. KommeHtapumn
LNK/ACT LienocTtHocTb chmanyeckoro CBeTUTCA NOCTOAHHO — COEAMHEHWE YCTaHOBNEHO
coeanHeHuns/ Muraet — npuém/nepenada gaHHbIX
lMepenaya gaHHbIX MNMoraweH — coegvHeHne He yCTaHOBNEHO
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SPEED CKopocCTb coeMHeHUs CBeTuTCS NOCTOAHHO — CKOPOCTb COEANHEHNSI paBHa
100 M6wuT/c
MoraweH — ckopocTb coeanHeHus pasHa 10 MéuTt/c
FDX/COL Pexuma obmeHa gaHHbIMuK/ CBeTUTCSA NOCTOAHHO — peXumMm obmMeHa AaHHbIMK

OGHapyXeHune Konnmaum

NMOSHbIV Aynnekc

MoraweH — pexum obMeHa faHHbIMKU NONyayrnnekxc,
BCMbILLKN MHAMKATOpA MPOMCXOAAT B MOMEHTbI chmkcaumi
KOMNNU3nin (KoNnmauns — nonbiTka 04HOBPEMEHHON
nepegayun gaHHbIX U3genmem n Kakon-nmbo ctaHumnen
cetu Ethernet)

Hap pasbemom noptoe FastEthernet n cnotom SFP mnsgenun MM-225, MM-227, MM-525 n MM-
527 pacnonoxeHbl MHOMKATOPbI UX COCTOAHUSA. HasHayeHne nHaAMKaTopoB:

UHpunkartop HavmeHoBaHue KommeHTapun
CBeTUTCS NOCTOSIHHO 3eJieHbIM CBETOM — CKOPOCTb
LIeNOCTHOCTb (PUBMIECKOTO coeanHeHus paBHa 10 Méut/c
LNK/100 coeanHerusy CBeTUTCS NOCTOSIHHO OpaHXXeBbIM CBETOM — CKOPOCTb
CKOPOCTb COBMHEHMUS COe/IMHEeHMs paBHa 100 M6wuT/c
Mwuraet — npuém/nepenaya gaHHbIX
MoraweH — coegvHeHne He YCTaHOBNEHO
CBeTUTCS NOCTOAHHO 3eJIeHbIM CBETOM — PEXUM
FDX Pexvnma obmeHa gaHHbIMM | 0OMeHa AaHHbIMMW NOSHbIV AYMAeKC
MoraweH — pexvm o6MeHa AaHHbIMY NONyaynneKkc
LNK/ACT LlenoctHocTb hmauyeckoro | CBeturtcs NOCTOAHHO — COefiHEeHe YCTaHOBMEHO
(SFP-crioT) coeguHeHus/ MwuraeTt — npuém/nepenaya AaHHbIX
[Mepenaya gaHHbIX MoraweH — coegnHeHne He YCTaHOBIEHO

4.5 KOHCTpYKTVIBHoe ucnosniHeHue U AneKkTponnTtaHue

BapuaHTbl KOHCTPYKTMBHOIO MCNOMHEHMS U anekTponutaHua MM-22x:

Moaudukauua KoHcTpykTMBHOE Hanpsi:keHue MowHoCTb,
ucrnomnHeHue aNneKTponuTaHusa He 6onee*
MM-22x-AC9 Mnactmaccosbiv kopnyc | ~9 B, komnnekTyeTcs 13,5Bt
226x166x45 Mmm ceTeBbIM agantepom ~220/9 B
MM-22x-DC60 Mnactmaccosbin kopnyc | =20...72 B
226x166x45 Mmm
MM-22x-1-AC9 [na moHTaxa B KOp3uHy | ~9 B, KoMnnekTyeTcs
P-12 ceTeBbIM agantepom ~220/9 B
MM-22x-1-DC60 [ns moHTaxa B kop3uHy | =20...72 B
P-12
MM-22x-K-AC9 [ns moHTaxa B kKop3uHy | ~9 B
P-510
MM-22x-K-DC60 | [Ona moHTaxa B kop3uHy | =20...72 B
P-510
MM-22x-T MeTtannuyeckun kopnyc | ~187...242 B
BblcoTon 1U gns
MOHTaxa B cTouky 19”
* — 3aBUCUT OT YCTAHOBMEHHbLIX MOAYNen paclumpeHus
X — Mmoandukaumm 221RC, 222RC, 225RC n 227RC
BapuaHTbl KOHCTPYKTUBHOIO UCMNONHEHMS 1 dnekTponutaHua MM-52x:
Moaudukauusa KoHcTpykTUBHOE Hanps:keHue MowHocCTb,
MCrnonHeHue ANeKTponuTaHusa He 6onee*
MM-52xRC-UNI-T-UPH MeTtannuyecknn kopnyc ~187...242 B, 60 BT
BbicoTon 1U Ans moHTaxa =38...72B
B cTOonky 19”
MM-52XRC-UNI-T-AC220 | MeTannunyeckun kopnyc ~88...264 B 60 BT
BblicoTon 1U ans moHTaxa
B cTonky 19”

* — 3aBMCUT OT YCTaHOBIIEHHbIX MOAYNeN paclunpeHns

Tun coegnHuTenemn pasbLEMOB NUTAHUS:

MM-22x, MM-52x
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Mopgundukaums OnucaHue
MM-22x-AC9 Pasbém nog wrekep d=2.1 mm DJK-02A
MM-22x-1-AC9
MM-22x-K-AC9
MM-22x-DC60 Bunka ansa knemMmHuka ABYXKOHTaKTHas, war 5.0
MM-22x-1-DC60 MM
MM-22x-K-DC60
MM-22x-T Pa3bém nutanus 220 B AC-1

MM-52x-UNI-T-UPH

Pa3btém nutanus 220 B AC-1 v Bunka ans
KNnemMMHMKa ABYXKOHTaKTHas, war 5.0 mm

MM-52x-UNI-T-AC220

Pasbém nutanusa 220 B AC-1

x — mogucpukaumm 221RC, 222RC, 225RC, 522RC, 525RC 1 527RC
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4.5.1 OcobeHHOCTHU anekTponuTaHua moamndukaumm MM-52x-UNI-T-UPH

B n3genun MM-52XRC-UNI-T-UPH npegycMOTpeHO anekTponutaHve OT ABYX anbTepHaTMBHbIX

NCTOYHUKOB:

e  OT CETM NEPEMEHHOro Toka HanpsxxeHnem 187...242 B, 50 ly;

e  OT CETM NOCTOSHHOIO TOKa HanpsbkeHnem 38...72 B.

PexkomeHayeTcs 3agevictBoBaTb 0ba MCTOMHUKA ogHOBpeMmeHHo. dakTnyecku usgenve byaet
nonyyatb 3HEPrui TOMbKO OT OAHOr0 MCTOYHUKA, KOTOPbIA Obln BKMAOYEH NepBbiM. BTOPON MCTOYHWMK

OCTaéTcsi B pPEeXUMe «ropsiiero pesepBa», T. €.

B MOCTOSIHHOM TFOTOBHOCTM MPUHATL Ha cebs

3HeprocHabxeHvne wu3genusa B Cnydae OTKMIOYEHUS NepBOro WUCTovHMKa. Takum obpasom, npu

nponagaHun  HanpsxXeHud

B CeTn nepemMeHHOro wunmMm TMnoCTOAHHOIO TOKa wu3agenuve oCcTaéTtcs

paboTocnocobHbIM. ABTOMATUYECKOE NEepPEKNoYeHEe Ha Pe3epBHbIN UCTOYHWK NMUTaHUS OCYLLLECTBNSETCS
nnaeHo, 6e3 HapyLleHns paboTocnocoGHOCTM N3genus.

Ecnn 3apgencTtBoBaHbl 0b6a MCTOYHMKA OAHOBpEeMeHHo, To umHaukatop PWR (Power) cBetutcs
3enéHblM cBeTOM. Ecnin oanH 13 NCTOYHMKOB HE NOOKIMIOYEH K U3AENUNI0, TO 9TOT MHOUKATOP MOoraLleH.

4.6 TlabapuTHble pa3mepbl U Macca

rabapuTHble pa3Mephbl Kopryca 1 macca:

Mopgudukaumns abapuTHbIe pa3mMepsbl Macca**
MM-22x-AC9* 226 x 166 x 45 mm He 6onee 1,2 kr
MM-22x-DC60
MM-22x-I-AC9* 215 x 160 x 40 mm He 6onee 1,0 kr
MM-22x-I-DC60
MM-22x-K-AC9 226 x 165 x 35 mm He 6onee 1,0 kr
MM-22x-K-DC60
MM-22x-T 441 x 170 X 44 mm He bonee 2.7 kr
MM-52x-T 437 x 284 x 43 mm He 6onee 5 kr

X — moandukaumm 221RC, 222RC, 225RC, 227RC, 522RC, 525RC, 527RC
* — BKMoYasa Maccy ceTeBoro aganrepa
** _ B 3aBMCMMOCTU OT YCTaHOBMEHHbIX MOAYNen

4.7 YcnoBua aKcnnyatauum

YcnoBus akcnnyatauumn n3genuin:

e TemnepaTtypa okpyxatoulen cpegbsl — oT 5 0o 40 °C;

OTHOCUTErNbHAas BNaXHOCTb Bo3ayxa — 40 95 % npu Temnepatype 30 °C;
pexuM paboTbl — KpYrnoCyTOYHbIN;
HapaboTka Ha oTka3 — 40000 4acos.

Napgenus yCTOVI‘—II/IBbI K MHAOyCTpuarbHbIM MomMexam, MMeIOT NOJIHYK raribBaHNYECKYH0 pa3BA3KY C
noptamu Ethernet n cetbto nuTaHus (B NCMNOJIHEeHNAX, npeaycMaTpuBarOWLnX MUCMNOJSIb3OBaHNeE CeTeBoro

apjanTepa).

MM-22x, MM-52x
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5 KomMnnekT nocTtaBKM

B 6a30BbI KOMMMEKT NOCTaBKW U3AENNs BXOAAT:
e u13genuve BblbpaHHOro ncnonHexus (n. 3);
e ceTeBoW aganTtep (6nok NMTaHMsa) — Tonbko AN nsgenun MM-22x B nnactmMaccoBom
Kopnyce n ans KoHCTpykTuea P-12 ¢ nutaHnem ~220 B;
e ceTeBOW Kabenb NMTaHNSA — TOMbKO NS U3AENUA B MeTanm4yeckuii Kopnyc ¢ NUTaHuem
OT CeTU NepemMeHHOro TOKa;
e  KNeMMa And NoAKNoYeHUs kabens NUTaHua — TONbKO AN U34enuin C NUTaHnem oT ceTu
NMOCTOSAHHOIO TOKa;
nepexogHvk A-006 (cm. npun. 3);
kabenb A-010 (cm. npun. 4);
KOMMNaKT-AMCK C AOKyMeHTaumewn;
ynakoBo4Hasi Kopobka.

W3genue nobOro WCMONMHEHMs MOXeT ObiTb MO  OTAENbHOMY 3akasy [OMOSIHUTENBHO
YKOMMJIEKTOBAHO MOAYNsIMUK paclumnpenus (Tabn. 3).
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6 YnpaBneHue

6.1 Cnocobbl ynpaBneHus usgenvem

Bo3amoxHbl ABa crnocoba ynpaeneHus:
e JloKanbHOe, C UCMOJIb30BaHMEM TEPMUHANBLHOWM NporpaMmel Yepes nopt Console;
e yaanéHHoe, ¢ ncnonb3oBaHveM npoTtokona Telnet yepes nopt Ethernet unu nobon nopt
MOLYNSA pacLUMpPeHns.

6.1.1 JlokanbHoe ynpaBneHue 4yepe3 nopt Console

YnpaBneHve usgenuvem ocyulecternsietca vepe3 nopTt Console, K KOTOpOMYy noAkntovaeTcs
yctponctBo Tvna DTE wnu DCE, BbinonHswowee ¢yHKUUIO TepMmuHana (ganee Ans KpaTKOCTU 3TO
YCTPOMCTBO MMeHyeTca TepMuHanom). [logkniodeHve TepmuHana k nopty Console wspenus
nponssBoauTcsa ¢ nomollbto kabensa A-010 n nepexogHuka A-006.

MopT TepmMurHana gormkeH GbiTb HACTPOEH crieayoLwmMm obpasom:;
®  ACVMHXPOHHas CKOPOCTb Nepefayvn AaHHbIX OOMMKHA ObiTb paBHa 9600 6uT/c;
yumcno GUTOB AaHHbIX — 8;
KOHTPOITb MO YETHOCTU UMNN HEYETHOCTU OTCYTCTBYET;
yucrno cton-o6utos — 1;
yrnpaeneHne NoTOKOM JaHHbIX OTCYTCTBYET.

Bxog B CUCTEMY MEHIO OCYLLECTBIIAETCA HaXaTnem Ha TepMunHane Knasmiin Enter.

6.1.2 YpanéHHoe ynpaBneHue no nporokony Telnet

MN3penvem MOXHO ynpaensiTb C yaaneHHoro komnbtoTepa yepes nopT Ethernet unu nio6oii nopt
MOAYNS pacluMpeHunst ¢ Ucnosb3oBaHMeM npoTtokona Telnet.

[ns ynpaBneHunsa nsgenvem no npotokony Telnet moryT ncnonb3osatbcsa nporpammel Telnet nnu
Hyper Terminal, Bxogsawue B ctaHgapTHbIM Habop nporpaMmHoro obecneyeHus onepaumoHHON CUCTEMBI
Windows nnu aHanorm4Hsle nporpammbl Apyrux CUCTEM.

Onsa ypanéHHoro ynpaeneHus no npotokony Telnet Heo6xognmo npeaBapuUTENbHO BbIMOSHUTL
KOHdMrypauuio ycTponcTaa (Hanpumep, HacTpouTb nHTepdencel, 3agatb IP-agpec n macky ceTu, LWno3
Nno YMOMYaHuIo).

6.2 [MporpammHoe obecneyeHue u channoBas cuctema

YcTponicTtBo paboTaeT nof ynpasneHvemM BCTPOEHHOro nporpamMmmHoro obecrneyeHvst Ha OCHoBe
onepauuoHHon cuctembl Linux. MporpammHoe obecneveHne pasmMellaeTcs BO nali-namsaTi, kotopas
opraHusoBaHa B channoByto cuctemy. CTpykTypa paifioB U AUPEKTOPUA HeoOXoauMMbIX Anst paboTbl
yCTPONCTBA BbIMMSAANT CNeaylLmnM oopa3om:

bin

dev

etc/
config

home/
admin
user

lib

linuxrc

mnt

proc

shin

sys

tmp

ulmage

usr

var/

log

MM-22x, MM-52x © 2018 Zelax 33



OTa CTpyKTypa Aaupektopun un ¢annoB cos3gaeTcsa npyv  MHUUManusauun  naw-namarm
YCTPOWCTBA U HE JOMKHA U3MEHSTbCS. HasHavyeHne n onMcaHue QUpPEKTOpUn 1 hannoB HEOOXOAMMBIX U
OOCTYMHbIX NOMb30BaTENHO;

HasBaHue HassaHue OnucaHue

OUpeKTopum c¢anna

home/admin/ JomaluHas gupektopus nonb3oBarens admin.

home/user/ JomallHas AMpeKkTopus Nofb3oBaTens user.

tmp/ BpemeHHasn anpektopusi. Cogepxmmoe AUPEKTOPUM CTUpaeTCs Npu
nepesarpyske yCTpoUCTBa.

etc/config/ IOnpekTopust Mo yMon4aHuio.

etc/config/ muxd.conf 3arpysoyHas koHUrypaums npouecca muxd, oTBevatoLlero 3a paboty
KOHTPOI/IEPOB U KPOCC-KOHHEKTOPA.

etc/config/ netconfig.sh 3arpy3ouHasi KoHpurypaumsi, B KOTOPON XpaHATCH CeTEBbIE U
CUCTEMHbIE NapaMeTpbl YCTPONCTBA.

etc/config/ syslog.conf [MapameTpbl NOrMPOBaHUSA CUCTEMHbBIX COOBLLEHUN.

etc/config/ resolv.conf Cnuncok DNS-cepBepoB

etc/config/ udhcpd.conf KoHdpurypaums DHCP-cepBepa

etc/config/ udhcpd.leases | Cnucok BbigaHHbix DHCP-cepsepom IP-agpecos.

etc/config/ ospfd.conf KoHcpurypaums npotokona OSPF.

etc/config/ ripd.conf KoHndurypaums npotokona RIP.

etc/config/ zebra.conf KoHdurypaums napameTpoB, MCNOMNb3yeMbIX MPOTOKONamu
MapLIpyTU3auum

etc/config/ keepalived.conf | Kondwmrypauusa npotokona VRRP.

var/log/ messages KypHan cucTeMHbIX COOBLLEHNN.

6.3 WHTepdeic nonb3oBaTensa u peXxumMmbl padoTbl

UHTepdenc nonb3osBaTens OCHOBaH Ha MCNOMb3oBaHUW nHTepdenca komaHgHown ctpoku (CLI).
Monb3oBaTenb BBOAWT KOMaHAy B BWAE MOCHeOBaTeNbHOCTM CUMBOMOB B KOMaHOHOW CTpOKe,
pPacnonoXeHHON B HWXHEN YacTu 3KpaHa TepMmuHana. PesynbTaTbl BbINONHEHUS KOMaHAbl BbIBOASATCS B
OCTaBLUYIOCH YaCTb 3KpaHa, Npu 3TOM TEKCT COOBLLEHN CABMraeTcs CHU3Y (0T KOMaHAHOW CTPOKWU) BBEPX
Mo Mepe ero NocTyneHus.

WHTepdenc nonb3oBaTens pasgenéd Ha Tpy pexuma:

Ha3BaHue pexuma OnucaHue Ha3HayeHue

Linux shell KomaHngHast obonoyka | HacTpolka CeTeBbIX U CUCTEMHbIX NapameTpoB
OC Linux yCcTponcTea

mux shell KomaHngHast obonovka | HacTpolika napameTpoB KOHTPOJEPOB U KPOCC-
npouecca muxd KOHHEeKTOopa

vty shell KomaHgHas obonovka | HacTpoika napameTpoB, MCMONb3YyEMbIX NMPOTOKONaMM
Mpouecca quagga MapLupyTusaumm

Ha Puc. 40 npeacraBneHa CTpykTypa UHTepdeiica nonb3oBaTtens 1 komaHabl HeobxoauMble Ans
nepexoda Mexay pexmmamu.
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router#

KoHdurypmpoBaHme 1 MOHUTOPUHT
ceTeBbIX MapameTpoB

vtysh shell ~\\\\\\\\\\\\\\\\\\

router> router (shell) # Komangbl nepexoga
Mexay pexmMmamu

MoHUTOpPUWHI NapameTpos,

MOHUTOPUWHT 1 AuarHocTuKa
ncnosib3yemblX NpoToOKOIamMmmn

KPOCC-KOHHEKTOPA W KOHTPONNEPOB

MapLupyTusaummn
enable configure terminal
router# router (shell-config) #

MoHWUTOPWHT 1 AnarHocTuka
napamMeTpoB, UCMOSb3yeMbIX
npoToKoNaMun MapLupyTU3aLmm

KoHdurypnposaHue
KpOCC-KOHHEKTopa

configure terminal controller ... interface ...
router (config) # router (shell-config-ctrl) # router (shell-config-if) #
Hactpoika napametpos, KoHduryprposaHmne KoHdurypuposarmne
Mcnonb3yeMbix NpoToKonamm o
KOHTponnepa MHTepdenca
MapLupyTusaummn
router ... interface ...
router (config-router) # router (config-if) #
KoHdurypuposaHue KoHdurypuposaHue
npoToKona MapLupyTusaumm MHTEepdenca

Puc. 40. CtpykTypa uHTepdenca nonb3oBaTensa U KOMaHAbl HeObOXxoauMbIe
ONs nepexopa Mexay pexumMamu

Mpedmkc router, BbIBOAUMBLIA Nepen Ha3BaHMEM peXuMMa KOHMUrypmposaHus, npeacrasnseT
cobon nvst yctponcTea. ATo UMst MoXeT BbiTb M3MEHEHO KOMaHAoW hostname.

Mpn noaknoyeHnn K ycTporcTBy Yepes nopt Console nnn no npotokony Telnet nonek3oBaTtenb
nonagaet B pexum Linux shell, npeasaputensHO Nnponas asTopm3aunio No MMEHU 1 Naporio.
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Pexnm mux shell nmeeT TpéxypoBHEBYIO CTPYKTYPY. KaXabii n3 ypoBHEN nMmeeT onpeaenéHHbIn

BUO, KOMaHZHOW CTPOKU U

Ha3BaHWeE:

Bug komaHgHom
CTPOKMU

Ha3sBaHue u onucaHune

KomaHpga onsa Bxopa
B PeXnUM

KomaHpa
Ansa BbiXxoaa
M3 pexunma

router (shell)#

MpuBMNErMpoBaHHbIN PEXMM.

KomaHgbl MOH NTOPUHIa n
ONarHoCTUKN.

shell

exit unm end

router (shell-config)#

Pexum rmobanbHomn
KOHdMrypaumm.

HacTporika napameTpoB Kpocc-
KOHHEeKTopa.

configure terminal

exit unm end

router (shell-config-ctrl)#

Pexum koHduMrypmpoBaHus
KOHTponnepa.

HacTpolika napameTpoB
KOHTpONepos

controller {Tun} {Homep}

exit unm end

router (shell-config-if)#

Pexnm KoHpurypmpoBaHms
WMHTepgenca.

HacTtpoiika pumsmyecknx
napameTpoB nHTepdenca

HDLC

interface HDLC {Homep}

exit unm end

Pexum vty shell

onpegenéHHbl Bug Koma

UMEET YeTblpeXypOBHEBYHO
HOHOWM CTPOKM M Ha3BaHue:

CTpykTypy. Kaxgbii u3

ypoBHEN unMeeT

Bua komaHgHom
CTPOKM

HasBaHue n onucaHue

KomaHpa ans Bxoaa
B PeXum

KomaHpa
ans Bbixoaa
M3 pexunma

router >

lMonb3oBaTeNbCKUN PEXUM.

KomaHgbl MOH NTOPUHrIa.

vtysh

exit unm end

router #

MpuBMNErMpoBaHHbIN PEXMM.

MOHUTOPUHra n HacTponka
CUCTEMHBIX NApaMeTpoB,
NCnosib3yeMbIX NPOTOKONaMu
MapLIpyTU3aumu.

enable

exit unm end

router (config)#

Pexum rmobanbHom
KOHdUrypaumu.

HacTtpoiika napameTpos,
MCnonb3yemblX NPoTOKonamu
MapLUpyTU3aLmn.

configure terminal

exit unm end

router (config-routerl)#

Pexum koHdurypmpoBaHus
NpOTOKOMa MapLUpyTU3auuun.

HacTtpoiika napameTpoB
NMPOTOKOJIOB MapLUpyTU3aLnn

controller {Tun} {Homep}

exit unm end

router (config-if)#

Pexum KoHdurypmposaHus
UHTepdemnca.

HacTtpoiika napameTpoB

MHTEepdEencoB

interface {Tun} {Homep}

exit unm end

Ons pasrpaHndyeHna npas AOCTyna K KOMaHOaM YynpaslieHuMA CywecTBYT ABa Tuna

nonb3oBaTenen:

e  0OblYHLIN NONb30oBaTENbL — paspeu.léH 0O0CTyn K KOMaHA4aM MOHUTOPUHra N ANarHOCTUKK,
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noJsib3oBaTenA n naporsto.

e  MPUBUNErMPOBaHHbIV MOJIb30BaTESlb — Pa3speLléH AOCTYN K KOMaH4aM MOHUTOPUHra,
N3MEHEHUs1 KOHUIypaLUMmn 1 0OGHOBNEHUS MPOrpaMMHOro obecrneveHus.

Ona s3awmntbl oT HEeCaHKUMOHMPOBaAHHOIo AO0CTyna npenycMoTpeHa VID,EHTVI(*)I/IKaLI,VIFI Nno MMeHun

YCTponcTBO

nogaepxueaeT

l/Iﬂ,EHTVICpI/IKaLI,VII'O ABYyX  pasfinyHbIX

nons3oaTtenen. Mx nmena, tmnbl 1 naponun no ymon4aHuio npneeaeHbl HUXe.

Cnmcok nonb3oBaTenen 1 X XxapakTePUCTUKN:

Umsa nonb3oBartens

Tun

Maponb no ymon4yaHuto

admin

NPUBMUIErMPOBaHHbIN

admin

user

0ObIYHbIN

user
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7 YcTtaHOBKa M noagkrnroyYeHune

YcTaHOBKa wu3genus [OormKHa npon3BoanTbCA B CyXOM oOTanjimBaemMoM TMoMeLleHnn. I"Iepeu,
YCTaHOBKOVI HeobxoaMMo npon3secTtun BHELLHWN OCMOTp u3genuna C uesnblo BblABIIEHUA MEeXaHU4YeCKUxX
I'IOBpG)K,EleHVIVI KopnycCa n coeanHUTEbHbIX 3JIEMEHTOB.

I'Iepe,u, nogknwyeHnem mnsgenua cnenyet BHUMaTeslbHO U3Yy4YnUTb HacTosdLllee pykoBOACTBO.

1.

2.

o u

Ecnu n3genve xpaHunock npu temnepatype Huxe 5 °C, nepeq nepBbiM BKNIOYEHMEM
ero Heob6xooMMO BblAepXKaTb NpY KOMHATHOW TeMnepaType He MeHee ABYX YacoB.
MoakntoyeHne n3genns pekomeHayeTcs NPOBOAUTL B cneaytoLen
nocrnefoBaTenbHOCTU:

MopaTe HanpshkeHne NUTaHWsa Ha u3genuve.

[Mocne BKIMHOYEHUSI NUTaHUSA aBTOMaTUYECKN NPON3BOANTCS CaMOTECTMPOBaHNe
obopyaoBaHus.

lMponsBecTn HaCTPOWKY nU3genus.

MoaxnounTb Kabenu BHELHUX NIMHWIA K COOTBETCTBYIOLLMM pa3bemam NopToB uU3genus.
lMocne noakntoveHnss Bcex kabenen n npy ycnoBmu WTaTHOM paboTbl BCEX NIMHWI CBS3U
WHOWKATOPbI JOIMKHBI FOPETh COrfacHO HOPMAaribHOMY pexumy pabdoThbl.

Uspgenue dyHKUMOHMPYET B paboyem pexunme. Ha aToM NOAKNIOYEHNE U3JENUS MOXHO cyYUTaTb

3aBEPLUEHHbIM.
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8 bbicTpasa HacTpouka

B ycTpoicTBO 3anoxeHa BO3MOXHOCTb MPUMEHUTb 3apaHee MOoArOTOBIEHHbIE KOHMrypauum
Ans Hanbornee 4acTo UCMONb3YEMbIX CXEM. YCTaHOBKA TakUX KOH(Urypaumin Npom3BoanuTCs C NMOMOLLbIO
KomaHgpl preset-config.

PekomeHayemas nocnenoBaTenbHOCTb AENCTBUN:

1.
2.

3.

YcTtaHoBuTte BbibpaHHble Bamu Mmogynm B CnoTbl yCTPOWCTBA.

Cobepute npotoTvn Bawwen cuctemsl nepegayun gaHHbIX, pacnonoxus “Ha ctone”
yCTpOMCTBA 4118 KOH(PUIypUpoBaHUs, MPOBEPKM U NPOroHa NPOOHLIX MOTOKOB AaHHbIX.
Mopakntounte Com-nopT koMnbloTepa k nopTy Console ycTporcTBa ¢ MOMOLLbLIO kabens n
nepexogHuka, KOTopble BXOAAT B KOMMIIEKT NOCTaBKM.

3anyctute TepMUHanbHy0 nporpamMy. [ins ynpaBneHnst yCTPOMCTBOM MOXET
ncnonb3oBaTtbcs nNporpamma Hyper Terminal, Bxogswasa B coctaB onepaumoHHON
cuctembl Windows nnv aHanormdHble nporpaMMbl OPYrUX CUCTEM.

Beegute perncrpauunoHHble AaHHble — MMSA Nonb3oBaTtens admin u naponb (naponb no
ymorn4danumto admin).

BeeaunTte komaHay preset-config —| ans otobpaxeHns OOCTYMHbIX KOHUIypaumi.
BeeaunTte komaHay preset-config —s <N> ans ycTaHOBKM OQHOW U3 KOHGUrypauun,
oTobpaxeHHbIX Ha ware 6. N — Homep Tpebyemon Bam koHdurypaumm.

[Mocne NpoBepKkn COOTBETCTBUS YCTAHOBIIEHHbLIX MOAYNEN 1 BbIOpaHHOM KOHdUrypauum
NpOM3BOANTCH YyCTaHOBKA BbIBpaHHOW KOHUIypaLmMmn B Ka4eCTBE 3arpy304HON.

Ob6pawaem Bawe BHMMaHWe Ha TO, YTO yCTAHOBMNEHHAA KOHUIypaLMsa MOXET OTnnyaTbecs OT
KOHGUrypaumm, kotopasi Heobxoauma Anst pelleHust Bawen 3agayn.

Mocne ycTaHOBKM KOHUrypaLUmm B yCTPOUCTBO B OKHE TEPMUHANa MOXeT ObiTb BbIBEAEHO COODLLEHNE O
TOM, Kakue napamMeTpbl YCTaHOBMEHHOMW KOHUrypaumm HeobxoaMmMo 3MeHUTb B COOTBETCTBUK C Balueii
cxemoit. K Takum napameTpam MOryT OTHOCUTLCS, Hanpumep, |IP-agpeca n ceTeBble Macku, peEXUM
CMHXPOHM3aLIMKN, HOMEpPa MCMNONb3yeMbIX TAUMCIIOTOB U T.M.

Ecnu Heobxogumo, To BHECUTE N3MEHEHNS B KOHUIYpaLMIO YCTPOWCTBa (dannbl
muxd.conf n netconfig.sh). [ina pegaktnpoBaHus anmnos He06X04UMO NCMONb30BaThb
TEKCTOBbIV peAakTop nano, KOTopbln 3anyckaeTtca ns Linux shell komangon nano.

10. Nepesarpy3unte yCTPONCTBO.

Moapo6Hoe onvcaHne komaHabl preset-config NnpuBeaeHo B CNpaBoYHUKE KOMaHA,.
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9 CoxpaHeHue u 3arpy3ka KoHcpurypaumm

9.1 CoxpaHeHue KOHcurypaumm

Bo n3bexaHne notepu paboyel KoHDUrypaLum, CBSI3aHHOM C nepesarpy3koin Uin OTKIIoYEHNEM
nUTaHusl, He06X0ANMO BbINOHUTL COXPaHEHNE HAacCTPOEK YCTPOMCTBa.

Mpouecc coxpaHeHWsi KOH(UIypaumMm COCTOMT M3 ABYX 3TanoB. [epBblii 3Tan — coXpaHeHue
KOHMUrypaumum KOHTPOSIIEPOB U KPOCC-KOHHEKTOpa, BTOPOM — COXpPaHEHUs CeTeBblX MapamMeTpoB U
06LLEeCUCTEMHBIX HACTPOEK YCTPOUCTBA.

CoxpaHeHue KOH(Urypaumum KOHTPONNEPOB U KPOCC-KOHHeKTopa:
1. nepenanTe B peXunM KOHPUTYpMpOBaHUS KOHTPOMMEPOB U KPOCC-KOHHEKTOpa KOMaHa 0N
shell;
2. BbINOMHUTE KOMaHAy copy running-config startup-config.

nnu
BbINOMHUTE KOMaHAy @ copy running-config startup-config u3 Linux shell.
CoxpaHeHue ceTeBbIX NapamMeTpPoB U OOLLECUCTEMHBIX HACTPOEK:

[aHHble HaCTPOWKM XpaHATCA B COOTBETCTBYKOLLMX (hanifax, pacnosioXeHHbIX B AMPEKTOpuUn
/etc/config:
1. BHecuTe B dpann netconfig.sh HacTponkn ceTeBbIX NapaMeTpPOB;
2. BHecuTe B (pann syslog.conf HACTPONKM CUCTEMBI NPOTOKONMPOBAHUSA COBbLITUIA NO
npoTtokony Syslog.

[ns npaBkun annos UCNonb3ynTe BCTPOEHHbIN TECTOBLIM PeakTop nano, ANs 3amnycka KoToporo
HeobX0AMMO BbINOIHUTE KOMaHAY nano.

9.2 CoxpaHeHue KOHdUrypauum Ha cepeepe

Mpoueaypa coxpaHeHus KOHUrypauumn 3aknio4aeTcsl B KOMMPOBaHUN dhanna ¢ HacTpomkamun 3
3HeproHesasucumon namatu (Flash-namate) wagenuns Ha cepsep. [pn 3TOM ucnonb3yeTcs oAnH U3
npotokonoB FTP (File Transfer Protocol) unu TFTP (Trivial File Transfer Protocol).

[ns coxpaHeHus daina ¢ HacTpokamun BbINONHUTE crneayowmne oencTBuS:
1. Bkntouute cepBep FTP/TFTP;
2. MopgknounTe nopt Ethernet nagenus k cetu. MNMpumepbl NOAKMIOYEHUS NOKa3aHbI
Ha Puc. 41.

a) KomnbtoTep

N3penne

MopT
Ethernet

MopTt
Console
6) Komnbiotep
Q T N3penwne
‘ " IP/Ethemnet fﬁ?@
S

Telnet

Puc. 41. Mpumepbl NOAKNIOYEHUS U3AENUs AN COXpPaHeHUs U 3arpy3ku KoHdurypaumm unm
OBHOBNEHUs NporpaMMHOro obecrneyeHust

40 © 2018 Zelax MM-22x, MM-52x



3. Hactponte napameTpbl nopta usgenus (IP-agpec, macky ceTu u T. n.) ansa gocryna K
ceTu Ang Yyero ucnonb3dynte komaHay ifconfig;

4. CospganTe ann, cogepallmm Bce HaCTPOMKN YCTPONCTBA koMaHaown preset-config —b
(no-ymonyaHuto, HacTpoWikn coxpaHsitoTes B hann /home/<username>/backup-
config.tar.gz);

5. CkonupywTe dann ¢ HacTporkamu Ha cepsep FTP/TFTP, nucnonesys komangs! ftp nnbo
tftp.

Mpumep ncnone3oBaHua kKomanabl TFTP:

router#tftp -1 backup-config.tar.gz -p 192.168.1.1

9.3 3arpy3ka KoHcurypauum c cepsepa

Mpoueaypa 3arpysku KOHdurypaumm 3aknivaeTcss B KonvMpoBaHuu cbamnna ¢ HacTporikamu ¢
cepBepa B 3HeproHesaBucumyo namsatb (Flash-namaTe) msgenusa. MNpu 3TOM ucnonb3dyetcs oavH U3
npotokonos FTP (File Transfer Protocol) unu TFTP (Trivial File Transfer Protocol).

[na 3arpysku canna ¢ HacTpoMkaMu BbINOMHUTE crneayloLmne AeNCcTBuUs:

1. Bknouute cepsep FTP/TFTP;

2. TopgknounTte oanH M3 NOPTOB YCTPOWCTBA K ceTu. [prmepbl NOAKNI0YEHNS NoKasaHbl Ha
Puc. 41.

3. Hactpovite napameTpbl nopta nsgenus (IP-agpec, macky cetTu 1 T. n.) AN gocTtyna K
ceTu Ans yero ncnone3ynrte komangy ifconfig;

4. CkonupymnTe cann ¢ HacTponkamm ¢ cepsepa FTP/TFTP, ucnonesysa komargbl ftp nuéo
tftp.

Mpumep ncnonb3oBaHms komaHabl TFTP:

router#tftp -r backup-config.tar.gz -1 /home/admin/backup-config.tar.gz -g
192.168.1.1

9.4 BoccTtaHOBneHue 3aBOAOCKUX HACTpPOeK
BapwuaHTt 1

Ona  3arpyskv u3Oenust C  3aBOACKMMM  HAacTpoikamMu  (MTHOPUMPOBaHWSA  3arpy3o4HoOM
KOHGUrypaumm) Bo BpeMsi npoleaypbl 3arpysku nporpaMMHoro obecrnevyeHust Usnenus Heo6xoaMmo npu
NosIBINIEHNN B OKHE TEPMUHAIBHOW NporpaMMbl HAAMUCK:

Press 'S' to skip startup config:

HaxaTb knaeuwy “S*. MNocne aToro B okHe TepMUHanbHOM NporpamMMbl MOSABUTLCS COOBLLEHNE:
Press 'S' to skip startup config: OK !
O3HavarloLee, YTO 3arpy3oyHas KoHUrypaums NnpourHopupoBaHa u nsgenune 3arpysmTcs ¢ 3aBo4CKUMU
HacTponkamu.
BapwuaHT 2
[nsi BOCCTAHOBMEHWNsI 3aBOACKMX HAcTPOEK U3LEenus, BKIOYas naporb y4eTHow 3anmcu admin,

Heob6xo4MMO BOCNoNb30BaThCs KoMaHaon preset-config ¢ knoyom —d.

routerf#preset-config -d

Current configuration is not default

Do you want to backup current configuration (y/n)? n
Default configuration will be applied after reboot
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10 O6HOBMEeHue nporpaMmMHoOro o6ecne4yeHus

10.1 OnpepeneHue annapatHou Bepcun MM-22x n MM-52x
Yctponctesa MM-22x n MM-52x no TexHn4eckum napameTpam npuHagnexart K AByM rpynnam: |
II. Mpu obHOBNEHMM HeobXxoaMMo ncnoneb3osath 10, COOTBETCTBYIOLLIEE annapaTHON BEPCUN.

10.1.1 OnpegeneHne annapaTHOW BEpPCUU YCTPOUCTBA C UCMNOSIb3OBaHUEM
MHTepdenca KomaHgHOU CTPOKU

C nomoLbio TepMUHANBHOW MporpaMmMbl BeinonHuTe B pexume Linux shell (router#) komaHaoy
version. B pesynbTaTte BbINOMHEHNS KOMaHAbl HA 3KpaH TeEpMUHana BbIBOOUTCH COObLLEHWe Buaa:

Software package version 1.19.0.7
Built at Thu Mar 21 15:22:33 MSK 2013

U-Boot version: U-Boot 1.2.0-zelax-1.6-svn3027M (Dec 14 2010 - 18:35:16)

Shell version 1.23.1 build 5059

Hardware control daemon (muxd) version 1.23.1 build 5059 (MM-200 family)
Firmware version 2.17

Bridge control utility version 1.2-zelax-1.1

Linux kernel version 2.6.26.8-svn5080

Hardware: MM-222RC-UNI-AC9

Ctpoka Buaga «Hardware: MM-22xRC-UNI-...» unun «Hardware: MM-52xRC-UNI-...» obo3Ha4aeT
npuHaaneXxHocTb YCTponcTBa K rpynne |.

Crtpoka Buga «Hardware: MM-22xRC-UNI2-...», «Hardware: MM-52xRC-UNI2-...», «Hardware:
MM-22xRC-UNI3-...» unu «Hardware: MM-52xRC-UNI3-...» o6o3HavaeT npuHaanexHocTb yCTPOWUCTBA K
rpynne Il.

10.1.2 OnpepeneHue annapaTtHOW BepCUM YCTPOMUCTBA NO CEPUNHOMY
HOMepy

[na onpepeneHnsa annapaTHOW BEPCUU YCTPOMCTBA NPULLIINTE €ro CEPUNHLIA HOMEpP Ha afpec
ANEKTPOHHOW NOYThI OTAENa TEXHMYECKoN nogaepxkn Zelax (tech@zelax.ru).

CepuviiHbIn HOMEpP MPUCYTCTBYET Ha HaKMewke Ha 3agHen NnaHenu yCTPOWCTBa, a TakkKe MOXeT
ObITb ONpeAeneH ¢ NOMOLLbI MHTEpPdEica KOMaHAHOW CTPOKM (KoMaHAaa version).

router#version

Software package version 1.25.6.8 ospf
Built at Tue, 20 Mar 2018 18:08:02 +0300

U-Boot wversion: U-Boot 1.3.2-zelax-4.17-svn8050 (Jan 26 2018 - 14:17:44)
MPC83XX

Shell version 1.35.17 build 8128

Hardware control daemon (muxd) version 1.35.17 build 8128 (MM-22x family)
Firmware version 3.4

Bridge control utility version 1l.2-zelax-1.1

Linux kernel version 2.6.26.8-svn8120

Hardware: MM-227RC-UNI2-AC9

CPU board: DMIME-RSE121TEFX-2

333 MHz system clock, 128 MB DRAM, 128 MB Flash
2 Serial (HDLC) interfaces

3 FastEthernet interfaces

1 Optical Ethernet interface

42 © 2018 Zelax MM-22x, MM-52x


mailto:tech@zelax.ru

Base board: MUX3-240
Device MAC address: 00:1A:81:00:85:6C
Device serial number: 2317123456789

10.2 3arpy3ka HOBOM BepCuMu NporpaMmmMHoro obecrneyeHus

Mpoueaypa obHoBMNeHMs onucaHa anst yctponcts rpynn | u Il Bepcun MO 1.11.2.3 v Bbiwe. Ecnn
B yCTpowcTBe rpynnbl | ycTaHoBneHa 6onee paHHsis Bepcus, TO HeobxoamMmMo 06HoBUTE MO MUHUMYM OO
Bepcumn 1.11.2.3 cornacHo n.10.3.

Mpouenypa 3arpy3kM HOBOW BepCUM MPOrpaMMHOro obecnedeHuss 3aknovaeTcsl B KONMMPOBaHUU
danna c cepBepa B NaMATb M34enus ¢ nomoLlbto npotokona TFTP unn FTP.

[nsa 3arpy3ku nporpamMmHoro obecneyeHns BoINOMHUTE CneayroLmne 4eNCTBUS:
1. Barpysute carnn ¢ HoBon Bepcuen 0 (*.img — ansa ycTporcTs rpynnel |, *.pkg — Ans
yCcTponcTB rpynnel Il) ¢ cata www.zelax.ru.
2. Bkntounte cepeep TFTP/ FTP. Ckonupyiite dann HoBow Bepcuen MO B 6a3oByto
AVpEeKToputo cepsepa.
3. [Mopgkntounte ycTponcTBO K ceTu. [Mpumepbl NoakntoveHns nokasaHbl Ha Puc. 41.
4. HacTtpownTte napameTpbl nopta nsgenusa (IP-agpec, macky cetv u 1.4.) 4nga goctyna K
ceTu ncnonb3ysa komaHay ifconfig.
5. 3arpysute dpann c HoBow Bepcuen MO ¢ nomoLlbto koMmaHabl tftp unu ftpget B
AnpekToputo /tmp ¢ cepBepa, C ykazaHMeM CrneaylLmnx napameTpos:
®  VIMsI U1 MECTOMONOXEHWE harina B namsaTb M3Oenus;
e 1Ms KONMMpyemoro harna Ha cepBepe;
e |P-agpec cepsepa.
6. BbinonHuTe ycTaHoBKy HoBoM Bepcun MO ¢ nomoLlbio Komanabl upgrade-software.
Mocne yctaHoBkm MO ycTpONCTBO aBTOMAaTMYECKN Nepe3arpy3nTcs.

Mpumep 3arpy3ku davina ¢ ucnonb3oBaHvem npotokona TFTP n nocnegylowen ero yctaHOBK/
KomaHgown upgrade-software:

router#tftp -1 /tmp/mm-22x v1.11.2.3.img -r mm-22x v1.11.2.3.img -g
192.168.0.111

router#upgrade-software /tmp/mm-22x v1.11.2.3.img
Current software package version is 1.11.2.3

Do you really want upgrade software to version 1.11.2.3 (y/n)? y
Copy etc/TZ

Copy etc/HOSTNAME

Copy etc/hosts

Copy etc/config/udhcpd.leases

Copy etc/config/netconfig.sh

Copy etc/config/udhcpd.conf

Copy etc/config/snmpd.local.conf

Copy etc/config/muxd.conf

Copy etc/config/resolv.conf

Copy etc/udhcpc/sample.bound

Copy etc/udhcpc/sample.renew

Copy etc/udhcpc/simple.script

Copy etc/udhcpc/sample.nak

Copy etc/udhcpc/sample.script

Copy etc/udhcpc/sample.deconfig

Copy etc/shadow

Copy etc/config/syslog.conf

Writing software package... please wait

Do not power off, close terminal or do anything in current session.

Once the connection is broken please wait for 5 minutes, then try to open
telnet-session again.

Erasing blocks: 122/122 (100%)
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Writing data: 7808k/7808k (100%)
Verifying data: 7808k/7808k (100%)
Upgrade: rebooting.

10.3 Mpoueaypa obHoBneHus NO ¢ Bepcun Huxe 1.11.2.3

Onsa yctporicte rpynnbl | ¢ Bepcunen MO Hmke 1.11.2.3 obHoBneHne O BbINONHAETCA B ABa
aTana:
1. ycTtaHoBKa nepexogHon Bepcun 1.11.2.3 mig (parnn mm-x-mig_v1.11.2.3.tgz)
2. yctaHoBka paboyen Bepcun 1.11.2.3 nnu Beiwe (*.imgQ)

BHumaHume! B cniyyae, ob6HoBneHus MO ¢ nomoLbio 3arpy3ymka Heobxoaumo cpasy ycTaHaBnmMBaTb
Bepcuio 1.11.2.3 unu Boiwe (davin ¢ pacwmpennem img), cm. n. 10.4.

9Tan 1. YcTtaHOBKa nepexogHon Bepcumn
1. 3arpysute hann ¢ nepexogHon sepcuen MO 1.11.2.3 mig ¢ canTa www.zelax.ru.
2. Bkntouute cepsep TFTP/ FTP. CkonupyinTe dpanin MO B 6a30Byt0 AMPEKTOPUIO cepBepa.
3. [lMogkntounte ycTponcTeo K ceTu. MNpumepbl NOAKMIOYEHNS nokasaHbl Ha Puc. 41.
4. Hactpowite napameTtpbl nopTa nsgenus (IP-agpec, macky cetv u 7.4.) Ang goctyna K
ceTu ncnonb3ys komaHay ifconfig.
3arpysute dann ¢ Hoow Bepcuen 10 ¢ nomowbio komaHabl tftp unum ftpget B
AMPeKTOpUIo /tmp c cepBepa, C yKasaHWeM CreayloLmx napameTpoB:
e VIMSA M MecTononoxeHue danna B namaTb U3Oenus;
e 1Ms KONMpyemoro harna Ha cepBepe;
e |P-agpec cepsepa.
6. BbinonHute yctaHoBky HoBon Bepcun 10 ¢ nomoLbio KoMaHabl upgrade-software.
7. TlepesarpysuTe yCTPOWCTBO, BbINOMHMB KOMaHAy reboot.

o

OT1an 2. YcTtaHOBKa NnepexogHon Bepcumn
8. 3arpysute dann c paboyen Bepcuent MO 1.11.2.3 nnum BbiWe ¢ canTta www.zelax.ru.
9. Ckonupynte cainn MO B 6GasoBylo OUPEKTOPUIO CepBepa.
10. Hactponte napameTpbl nopta usgenus (IP-agpec, macky cetv 1 T.4.) 4N AocTyna K
ceTun ucnonb3yda komangy ifconfig.
11. 3arpysuTte cann ¢ MO c nomoLblo komanapl tftp nnu ftpget B gupektoputo /tmp ¢
cepBepa, C yKkasaHneM crneayowmux napameTpos:
*  MMS M MecTononoXxeHue danna B NnaMaTb U3genus;
e VMg KONMpyemoro carna Ha cepBepe;
e |P-agpec cepsepa.
12. BeinonHute ycTtaHoBKY HOBoW Bepcuu 10 ¢ noMoLbio koMaHabl upgrade-software.
Mocne yctaHoBkm MO ycTpONCTBO aBTOMATMYECKN Nepe3arpy3nTcs.

Mpumep obHoBneHus MO ¢ Bepcun 1.9.0.4 go Bepcum 1.11.2.3:

router#ifconfig eth0 192.168.0.1 up

router#tftp -1 /tmp/mm-22x-mig v1.11.2.3.tgz -r mm-22x-mig v1.11.2.3.tgz -g
192.168.0.111

router#upgrade-software /tmp/mm-22x-mig v1.11.2.3.tgz

Current software package version is 1.9.0.4

New software package version is 1.11.2.3

Do you really want upgrade software to version 1.11.2.3 (y/n)? vy

Unpacking, checking and installing software package... please wait

Do not power off, close terminal or do anything in current session.
If the connection was broken should wait 5 minutes, open telnet-session and

reboot.

Execute post-upgrade script

Upgrade complete
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New software will run after reboot

router#reboot

U-Boot 1.2.0-zelax-1.6-svn3027M (Dec 14 2010 - 18:35:16)
I2C: ready

DRAM: 32 MB
FLASH: ST M29W640DB 8 MB

In: serial
Out: serial
Err: serial
Net: FEC ETHERNET

Hit any key to stop autoboot: 0

### JFFS2 loading 'uImage' to 0x200000

Scanning JFFS2 FS: ..... done.

### JFFS2 load complete: 1454820 bytes loaded to 0x200000

routerf#version
Software package version 1.11.2.3 migration
Built at Thu Nov 17 17:37:33 MSK 2011

router#ifconfig eth0 192.168.0.1 up

router#tftp -1 /tmp/mm-22x v1.11.2.3.img -r mm-22x v1.11.2.3.img -g
192.168.0.111

router#upgrade-software /tmp/mm-22x v1.11.2.3.img

Current software package version is 1.11.2.3 migration

Do you really want upgrade software to version 1.11.2.3 (y/n)? y

Once the connection is broken please wait for 5 minutes, then try to open
telnet-session again.

Erasing blocks: 122/122 (100%)
Writing data: 7808k/7808k (100%)
Verifying data: 7808%k/7808k (100%)
Upgrade: rebooting.

10.4 3arpy3ka HOBOW BepCcuu NporpaMmMHOro o6ecneyeHus B pexmme
3arpy3uumka

BHuMaHue! 3arpyska HOBOWM Bepcum NporpaMMHOro obecnevyeHunst B pexxume 3arpy3ymka ocyLecTBAseTcs
TONbKO B crnyyae cbosi OCHOBHOIrO nporpammHoro obecneyeHusi. B HopmaneHom (paboyem) pexnmve
3arpyska HOBOW Bepcum NporpammMHoro obecnevyeHus ocyLectTsnseTca cornacHo n. 10.22.

lMocne 3arpy3sku HOBOM BEPCMU MPOrPaMMHOro obecneveHnst B pexmme 3arpysyvka Bce napameTpbl
YCTPOWCTB rpynnsl | yctaHaBnMBaloTCA B 3aBOACKUE 3HAYEHUs], napameTpbl yCTPOUCTB rpynns! 11
ocTalTcs 6e3 n3sMeHeHun.

Mpoueaypa onucaHa ons Bepcun 3arpysyuka 1.2.0-zelax-1.6-svn3027M wn ctapwe. Ecnu B ycTponicTee
ycTaHoBneHa bonee paHHsAst Bepcusl, TO He0OX0aAMMO 06HOBUTL 3arpy3yuk. MNpoueaypa oGHOBNEHNSA
3arpysyvka npmsegeHa B . 10.5.

[na nepexoga B pexum 3arpysdvka, Bo Bpemsi npouenypbl 3arpysku MO nsgenus Heo6xoanmMo
npu NoOsIBIIEHNM B OKHE TepMMUHaNbHON NporpamMmMbl HAANUCK:

Hit any key to stop autoboot: 3
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HakaTb NoOyto knasuwy. [ocne 3Toro B OKHe TepMUHANbHOW NMPOrpaMmbl MOSIBATCS NpuUrnalleHve
03HaYawLlee, YT0 YCTPOVNCTBO HAXOAWUTCS B PEXUM 3arpysyvka.

U-Boot 1.2.0-zelax-1.6-svn3027M (Dec 14 2010 - 18:35:16)

I2C: ready
DRAM: 32 MB
FLASH: ST M29W640DB 8 MB

In: serial
Out: serial
Err: serial
Net: KS8995MA

FEC ETHERNET
Hit any key to stop autoboot: 0
>

[nsa obHoBneHus MO BbiNnONHUTE cnegyoLline 4eNCTBUS:

1. 3arpysute dann ¢ Hosou Bepcuen MO (*.img — ang yctponcTts rpynnsl |, *.pkg — ans
ycTponcTB rpynnel Il) ¢ canta www.zelax.ru.

2. Bkntounte cepsep TFTP.

3. Toakniounte nopt Ethernet nsgenusa k cetn. Nprumep nogkntodeHns nokasaH Ha Puc. 41.

4. Ykaxute ceTeBble napameTpbl ycTponcTaa (IP-agpec, macky cetu n T. n.) C NOMOLLbIO
KOMaHA:
e setenv ipaddr <IP-agpec_ycTpowncrtea>
e setenv serverip <IP-agpec_cepBepa>
e setenv netmask <macka_noaceTtun>
e setenv gatewayip <IP-agpec_wnto3a>

[ns oTobpaxeHns TeKyLMX NapameTpoB MCMONb3ynTe KOMaHAy printenv.

5. Ykaxute umsa canna ¢ Hosow Bepcuen MO ncnonb3ya komaHgy setenv image-file
<ums-channa>.

6. B kopHesyto anpektoputo TFTP-cepBepa ckonupynte ¢ann ¢ Hoson Bepcuii MO.

7. 3arpysute HoBoe 10 komaHgon run load-image. MNMpouecc 3arpy3kn 1 0OHOBNEHNS
MOXeT AOCTUraTb HECKONbKNX MUHYT M BbIMMSANUT Creayowmm obpasom:

> run load-image

Using FEC ETHERNET device

TFTP from server 192.168.0.111; our IP address is 192.168.0.101

Filename 'mm-22x v1.11.2.3.img'.

Load address: 0x200000

Loading: #######44H4##444 4 #4444 #4444 HHEHHHHEHHHHFEHHHHEHSHRHEHHHSEHSHHEEHS
s E SIS SRR E LR R EEE LR EEE LR
FHA A S
FHAF A
FHAF A
xS LI LSRR R R LA LR R R LR
xS ISR E R R R R R R LR R
FHAF A
FHAF A
FHA A
FHEH A A A R
FHEH A A A R
FHA A S
FHA A
FHA A
R R R R R R Rk Xk

done

Bytes transferred = 5154400 (4ea660 hex)

Erase Flash Bank # 1 Done

Copy to Flash... done

>
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8. T[locne okoH4YaHMs NpoLecca 06HOBNEHNUA UCMONb3YiTe KOMaHAy reset ans
nepesarpysku ycTpoicTBa.

10.5 3arpy3ka HOBOW Bepcumu 3arpy34vmka

BHuumaHune! O6HOBNEHUS 3arpy3ynka HEOOXOAMMO OCYLLECTBIIATh TOMBKO NO pekoMeHdauun otaena
TEXHUYECKON NOAAEPXKKN.

O6HoBneHne 3arpys3dnka BbINOMNHAETCS B pexume 3arpysduka. [ns nepexoga B pexXum
3arpy3dnka, BO Bpems npoueaypbl 3arpysku MO wusgenua Heobxoaumo nNpu MOSIBNEHWUM B OKHE
TepMUHaNbHOW NporpamMMbl HagNUCK:

Hit SPACE key to stop autoboot: 3

HaxaTb knaBuwy «Mpoben». MNocne 3Toro B OkHe TEPMUHAIBLHOWM NPOrpaMMbl NOSIBUTCS NpUrnalleHne
O3HavawLLee, YTO YCTPOWUCTBO HAXOAUTCS B PEXMUM 3arpysymka.

U-Boot 1.2.0-zelax-1.6-svn3027M (Dec 14 2010 - 18:35:16)

I2C: ready
DRAM: 32 MB
FLASH: ST M29W640DB 8 MB

In: serial
Out: serial
Err: serial
Net: KS8995MA

FEC ETHERNET
Hit any key to stop autoboot: 0
>

Mpn obHoBNeHUM 3arpys3ynka Heobxogumo CTporo cobnpgaTb COOTBETCTBUE 3arpy’Kaemoro
nporpaMmHoro obecneyeHns mogudmkaLmMm yCTpoucTea. 3arpyska HenpaBubHOrO 3arpysyunka npueeget
K HepaboTOoCnoCOOHOCTM YCTPOMCTBA M PEMOHTY Ha NpeanpusaTumn-usrotosutene. [na onpenenenus
MoaudvKaumMm yCTponcTBa U CEPUINHOrO HoMepa HeEOOXOAMMO BhINOMHUTL KOMaHay show_di.

MpyMep BbINOMHEHWS1 KOMaHAbI A1 YCTPOMCTBA rpynnbi |:

> show di

Device info (0Ok)
MM-225RC-UNI-AC9

CPU module DMIME-RSE100T-2
Backplane MUX3-240

s/n 2315269000103

MAC 00:1a:81:00:35:c9

>

MpuMep BbINONTHEHNA KOMaHAbI ANs YCTpoicTea rpynnsbi I

=> show_di

Device info: ok (0)

Hardware ID: 0400:0100:0008
Device type: MM-222RC-UNI2-ACH9
Serial number: 2317123456789
MAC: 00:1A:81:00:85:6C

=>
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Tabnvua cooTBETCTBUSA:

Moaudmkauna nagenusn Bug nmenm camna
MM-221RC-UNI-... mm-x21_u-boot vX
MM-222RC-UNI-... mm-x22_u-boot vX
MM-225RC-UNI-... mm-x25_u-boot vX
MM-221RC-UNI2-... mm-x21 x25 x27 2 u-boot vX
MM-222RC-UNI2-... mm-x22_2 u-boot vX
MM-225RC-UNI2-... mm-x21 x25 x27 2 u-boot vX
MM-227RC-UNI2-... mm-x21 x25 x27 2 u-boot vX
MM-522RC-UNI2-... mm-x22_2 u-boot vX
MM-525RC-UNI2-... mm-x21 x25 x27 2 u-boot vX
MM-527RC-UNI2-... mm-x21 x25 x27 2 u-boot vX

X — HOMep Bepcum 3arpysynka

Mpoueaypa obHoBNeHUsa onmucaHa ans Bepcun 1.2.0-zelax-1.6-svn3027M u Bbiwe. Ecnv B ycTponcTtee
ycTaHoBneHa 6onee paHHAS Bepcusi, TO HEOOX0AMMO OGHOBUTE 3arpy3dvk MUHUMYM OO BEPCUA
1.2.0-zelax-1.6-svn3027M cornacHo n. 10.6.

[nst oGHOBNEHNSs 3arpy3ynka BbIMOMHUTE creayoLlne AeNCTBUS:

1. TMonyuynTe dpanin HOBOW BeEpCUM 3arpysymnka o6paTUBLLMCE B OTAEN TEXHUYECKON
NoAAEPXKKN NO 3NEKTPOHHON noyTe. NMpu obpalleHnm oTnpaBbTE NMCbMO NO agpecy
tech@zelax.ru c Temon «3arpy3unk gns ...”, ykasaB MoaudunkaLmo n3genms un
CEePUNHBIN HOMEP.

Bkntounte cepsep TFTP.

Mopgkntounte nopt Ethernet nsgenus k cetu. MNMpumep noaknioyeHns nokasaH Ha Puc. 41.
YkaxuTe ceTeBble napameTpbl ycTpowncTea (IP-agpec, macky ceTu 1 T. M1.) C MOMOLLbIO
KOoMaHz:

e setenv ipaddr <IP-agpec_ycTtponctsa>

e setenv serverip <IP-agpec_cepBepa>

e setenv netmask <macka_nogcetun>

e setenv gatewayip <IP-agpec_wnto3a>

PN

[ns oTobpaxeHns TeKyLMX NapameTpoB MCMONb3ynTe KOMaHay printenv.

5. Ykaxute umsa danna HoBOM BEPCMU 3arpy3ymka Mcnonb3ys komaHgy setenv uboot-file
<nms-chbanna>.

6. B kopHeByto aupektoputo TFTP-cepBepa ckonupyiTe dann ¢ HoBoW Bepcuen
3arpysuyuka.

7. 3arpysuTe HOBYIO BEPCUIO 3arpy3ydnka komaHgon run load-uboot. Mpouecc 3arpysku u
0OHOBNEHNsT MOXET AOCTUraTb HECKOSMBbKUX MUHYT M BbIMMSAWT crnegyrowmum obpasom:

> run load-uboot

Using FEC ETHERNET device

TFTP from server 192.168.0.111; our IP address is 192.168.0.101
Filename 'mm-x21 u-boot v1.2.0-1.6.bin'.

Load address: 0x200000

Loading: ######44FFFFFFFFFFFFHHHAFAAHAHH S S HHHSSSHS4SS44HHH4H
done

Bytes transferred = 268116 (41754 hex)

Un-Protect Flash Bank # 1

Erased 12 sectors

Copy to Flash... done

>

8. Tlocrne okoH4YaHuUs npouecca OOHOBIEHUS NCMONb3YNTE KOMaHAy reset ons
nepesarpysku yCTponCTBa.

9. Tlocne 3arpy3ku yCTpoONCTBa NeEpenanTe B PEXUM 3arpy3vmka u 0GHOBUTE 3HAYEHNS
napameTpoB Mo ymMon4aHuo and HOBOM Bepcuun 3arpy3vmka ¢ NnoMoLbo KoMmaHAbl
eraseenv.
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10. lMNepesarpy3unte yCTPONCTBO KOMaHOOM reset.

11. MNocne 3arpy3ku yCTPONCTBa NepenanTe B peXuM 3arpy3dmka n CoOXpaHuTe 3HavyeHus
napameTpoB KOMaHJON saveenv.

12. lMNepesarpy3unte yCTPONCTBO KOMaHOOM reset.

MM-22x, MM-52x © 2018 Zelax 49



10.6 Mpoueaypa o6HOBMNEHUA 3arpy3ymKa ¢ BEpCUMN HUXKe
1.2.0-zelax-1.6-svn3027M

[na obHOBNEHMA 3arpy3ymka BbINOMHUTE CneayoLine 4encTBUS:

1. TMony4nTe dann HOBOW BEpCUUN 3arpy3ymka 00paTMBLLMCE B OTAEN TEXHNYECKON
NoAdEPKKN NO 3NEeKTPOHHON noyTe. lNMpu obpalleHnm oTnpaBbTe NMCbMO NO agpecy
tech@zelax.ru c Temon «3arpy3umk ons ...”, ykasaB Mogenb U3genusi u tmn
NpOoLEeCCOopHON nNnarhbl.

Bkntounte cepsep TFTP.

Mogkntounte nopt Ethernet nagenna k cetu. NMpumep nogkntoyeHns nokasaH Ha Puc. 41.
Ykaxute ceTeBble NnapameTpbl ycTporcTea (IP-agpec, macky cetu u T. n1.) C NOMOLLbIO
KOMaHA:

e setenv ipaddr <IP-agpec_ycTpowncTtea>

e setenv serverip <IP-agpec_cepBepa>

e setenv netmask <macka_nogcetun>

e setenv gatewayip <IP-agpec_wunto3a>

PN

[N oToGpaxeHWs1 TEKYLLMX NapaMeTpoB UCTONb3yiTe KoMaHay printenv.

5. B kopHesyto anpektoputo TFTP-cepsepa ckonupyinTe dain ¢ HOBOW Bepcuen
3arpysuunka. ims caiina gomkHo 6biTb u-boot.bin.

6. 3arpysuTe HOBYIO BEPCUIO 3arpy3dmka komaHgom run load_uboot. MNpouecc 3arpysku un
OBHOBIEHNSI MOXET AOCTUraTb HECKOSBKMX MUHYT W BbIMMAAWUT CregyoLwmm oopa3om:

> run load uboot

Using FEC ETHERNET device

TFTP from server 192.168.0.111; our IP address is 192.168.0.101
Filename 'u-boot.bin'.

Load address: 0x200000

Loading: #####4#44#444444444 444444444 HHH A SHHSHHSHH SRS
done

Bytes transferred = 267788 (4160c hex)

Un-Protect Flash Bank # 1

Erased 12 sectors

Copy to Flash... done

>

7. TMocne okoH4YaHUsI NnpoLecca 0OHOBNEHNS UCTMONb3YNTE KOMaHAy reset ans
nepesarpysku yCTpOMCTBaA.

8. OO6GHOBUTE 3HAaYEHNs NapaMeTpPOB MO YMOMYaHMWIO AN HOBOW BEPCUM 3arpy3yuka
ncnonb3ys cneayowmn Habop KoMaHAa:
e testerase_env
e reset
e saveenv
e reset

Mpumep obHOBNeHuss  3arpy3uMka c Bepcuri  1.2.0-zelax-1.4-svn2279 p[o  Bepcum
1.2.0-zelax-1.6-svn3027M:

U-Boot 1.2.0-zelax-1.4-svn2279 (Jul 15 2010 - 13:17:33)

CPU: MPC866xxxZPnnA at 100.100 MHz [25.0...100.0 MHz]
4 kB I-Cache 4 kB D-Cache FEC present
I2C: ready

DRAM: 32 MB
FLASH: ST M29W640DB 8 MB

In: serial
Out: serial
Err: serial
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Net: FEC ETHERNET

Hit any key to stop autoboot: 0

> set serverip 192.168.0.111

> run load uboot

Using FEC ETHERNET device

TFTP from server 192.168.0.111; our IP address is 192.168.0.101
Filename 'u-boot.bin'.

Load address: 0x200000

Loading: #######4444H#H444# 4444 HH444HHHH4HHHEHFHHHE4HHSESSHHHE
done

Bytes transferred = 268116 (41754 hex)

Un-Protect Flash Bank # 1

Erased 12 sectors

Copy to Flash... done

> reset

U-Boot 1.2.0-zelax-1.6-svn3027M (Dec 14 2010 - 18:35:16)
I2C: ready

DRAM: 32 MB
FLASH: ST M29W640DB 8 MB

In: serial
Out: serial
Err: serial
Net: FEC ETHERNET

Hit any key to stop autoboot: 0
> test erase env

Erase environment? (y/n)
Erase... Ok

> reset

U-Boot 1.2.0-zelax-1.6-svn3027M (Dec 14 2010 - 18:35:10)
I2C: ready

DRAM: 32 MB
FLASH: ST M29W640DB 8 MB

*** Warning - bad CRC, using default environment
In: serial

Out: serial

Err: serial

Net: FEC ETHERNET

Hit any key to stop autoboot: 0
> saveenv

Saving Environment to EEPROM...
> reset

U-Boot 1.2.0-zelax-1.6-svn3027M (Dec 14 2010 - 18:35:16)
I2C: ready

DRAM: 32 MB
FLASH: ST M29W640DB 8 MB

In: serial
Out: serial
Err: serial
Net: FEC ETHERNET
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11 PekomeHAauum no ycTpaHeHUI0 HencnpaBHOCTEN

WNsnenve npeactaenseT coboi crnoXHoe MUKPOMNPOLIECCOPHOE YCTPOMCTBO, NMO3TOMY YCTpaHeHue
HencnpaBHOCTEW, €CNM OHU He CBSi3aHbl C 04EBMOHBIMU NMPUYMHAMM BO3MOXKHO TOSNbKO Ha MPeanpusTumn-
M3roToBUTENE UMK B €ro NpeacTaBUTeNnbLCTBax.

Mpy BO3HMKHOBEHUU BOMPOCOB, CBA3A@HHbLIX C TEXHUYECKMM OOCnyxmBaHuem, obpaljantecb B
cnyx0y TexHn4yeckon nogaepXkm komnaHum Zelax. MNpu obpalleHun B cnyxby TEXHNYECKON Noaaep>KKu
no TenedoHy, 3MEKTPOHHOW noYTe wunn Ha Qopyme OyAbTe roTOBbl MNPEAOCTaBUTL CREAYHOLLYHO
WHpopmaLmio:
onvcaHue 3agaym unm npobnems;

CXeMy ceTu u e€ nogpobHoe onucaHue;

MoAMdUKaLMM UCNONb3YeMbIX U3OENUIA U BEPCUN NPOrpaMMHOro obecneyeHus;
HacTpoWikmn (KoHUrypaLmnm) Bcex U3genuim;

cepuiiHble HoMepa U3aenuin.
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12 MapaHTUn nsrotoBuTens

M3penve npowno npeanpoiaxHbiii NporoH B TedyeHne 168 yacoB. MNaroTtoBuTenb rapaHtupyeTt
COOTBETCTBME MYMbTUNIIEKCOPA TEXHWYECKUM XapakTepUCTMKaMm npu cobnogeHun nonb3oBaTenem
YCIOBWI 3KCNNyaTauun, TpaHCNOPTUPOBAHUS N XPaHEHWS.

Cpok rapaHTum ykasaH B rapaHTUAHOM TarloHe U3roToBUTENS.

MsrotoButene 006a3yeTca B TeyeHWe rapaHTMAHOro cpoka 6e3BO3Me3gHO  YCTpaHsTb
BbIsiBNEHHbIe AedeKTbl NyTEM PEMOHTa UNU 3aMeHbl U3OENUS UMK ero MoAynewn.

PeMOHT ocyllecTBnsieTcsa 3a CHET Nonb3oBaTens, €Cnun B Te4eHne rapaHTUAHOIo cpoka:
e nonb3oBaTenem ObINU HapYLLEHbI YCNOBUSA 3KCNyaTaumu, npyBeaeHHble B . 4.7,
U1 Ha MyNbTUNIEKCOP ObINM NogaHbl NUTaKLWME HaNPSXXEHUs], He
COOTBETCTBYIOLLUNE YKa3aHHbIM B M. 4.5;
e  MYyNbTUMNIEKCOPY HAHECEHBI MEXaHUYECKNE NMOBPEXOEHMS;
e  NOPTbl MyNbTUNMEKCOPA NOBPEXAEHbI BHELUHUM BO3AEACTBMEM.

ﬂ,OCTaBKa HencnpasHOro MynbTUNeKcopa B PEMOHT OCYLLECTBIAETCA Nofib3oBaTeneMm.

FapaHTanHoe O6CJ'Iy)KVIBaHl/Ie npeKkpawiaeTcd, ecnnm nonb3oBaTeslb  BbIMNOJIHAIT  PEMOHT
MyIbTUMJ1IEKCOPa CBOUMU CpeaCcTBaMW.
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MpunoxeHue 1. HazHayeHne KOHTaKTOB nopTta Ethernet

Homep HanmeHoBaHve
KOHTaKTa curHana

1 Tx+ (nepegava)
Tx- (nepenava)
Rx+ (npném)

He ucnonbayetcs
He ucnonb3ayetcs
Rx- (npném)

He ncnoneayetca
He ucnonbsyetcs

8 ... 1

Po3seTka
RJ-45

[ocl BaNN [N K62 IEy HOVN | \O)

MpunoxeHue 2. HazHa4yeHne KoHTaKTOB nopta Console

Homep HanmeHoBaHve
KOHTaKTa curHana

1 He vcnonbayeTtcs
He ucnonb3yeTtcs
TD

CurHanbHasa 3emns
CurHanbHasa 3emns
RD

He ncnoneayetca
He ucnonbsyetcs

8 ... 1

Po3seTka
RJ-45

[ocl BaNN [N K62 Iy HOVN | \O)

MpunoxeHue 3. Cxema nepexonHuka A-006

RJ-45 DB-9
RTS 1 7 |RTS

DTR 2 4 |DTR

TD 3 3 |TD

CwvrHanbHas 3emnst | 4 5 | CurHanbHas semns
DCD 5 1 |DCD

RD 6 2 |RD

DSR 7 6 |DSR

CTS 8 8 |CTS

MpunoxeHune 4. Cxema kabena A-010

Bunka Bunka
RJ-45 RJ-45
1 8

N~ lwWIN
RIN|WR|O|O |

OnuHa kabensa A-010 — 2 m.
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