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1 BBepeHue

HacTtosiwee pykoBOACTBO nNpegHa3HavyeHo Ans 03HAKOMMEHUs Nonb3oBaTenen ¢ OCHOBHbIMMU
NPUHUMMNAMN  HaCTPOMKM  MYIbTUCEPBUCHBIX KOMMyTaTopoB MM-22x/MM-52x, a Takke pAns
MOSICHEHNSI COAEepPXaHMsA WM WCMONb30BaHUSA OCHOBHbLIX KOMaHA, obecneumBaolimx Heobxoanmyto
HaCTPOWKY YCTPOWCTB.

TexHun4yeckme napamMmeTpbl yCTpOVICTBa npueegeHbl B TEXHNYECKOM ONMUCaHnn.
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2 WHTepdenc nonb3oBaTensa n peXxmmbl paboTbl

MHTepdenc nonb3oBaTenss OCHOBaH Ha MCMNONb30BaHWMM MHTepdenca KOMaHAHOW CTPOKM
(CLI). TMonb3oBaTtenb BBOAMT KOMaHAy B BuAe MNOCNeAoBaTENIbHOCTU CMMBOJIOB B KOMaHAHOM
CTPOKe, pPacrosyioKEHHON B HWKHEW 4YacTu 3KpaHa TepMuHana. PesynbTaTbl BbIMONTHEHUS KOMaHAbl
BbIBOOSATCS B OCTaBLUYCHA 4YacTb 9KpaHa, MpuM STOM TeKCT coobLueHui caBuraetcss cHusy (oT
KOMaHOHOW CTPOKM) BBEPX MO Mepe ero NocTyrnneHus.

WHTepdenc nonb3oBaTens pasgenéH Ha Tpy pexuma:

HasBaHue OnucaHue HasHayeHue
pexuma

Linux shell KomaHngHas obonoyka | HacTpolika ceTeBbIX U CUCTEMHbIX NapameTpoB
OC Linux yCcTponcTaea

mux shell KomaHgHas obonoyka | HacTporika napameTpoB KOHTPOSIEPOB M KPOCC-
npouecca muxd KOHHEeKTOopa

vty shell KomaHgHas obonovka | HacTponka napameTpoB, MCNOMb3YEMbIX MPOTOKONamMu
lMpouecca quagga MapLupyTusaumm

Ha Pwuc. 1 npeacraBneHa CTpykTypa MHTepderica nonb3oBaTens 1 KomaHasl Heobxoanmble
ANs nepexoga Mexagy pexnMamMu.

router#

KoHdurypmpoBaHme 1 MOHUTOPUHT
ceTeBbIX NapameTpoB

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

router> router (shell) # Komangbl nepexona

MOHI/ITOpI/IHF napameTpos,

MOHUTOPUWHT 1 AMarHocTuKa
NCnosib3yemMblX NpOTOKOIamMun

KPOCC-KOHHEKTOPA W KOHTPONNEPOB

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

MoHWUTOPWHT 1 AnarHocTunka
napamMmeTpoB, UCMONb3yeMbIX
npoToKonaMun MapLupyTU3aumm

configure terminal controller ... interface ...

! e N

KoHdurypnposaHue
KpOCC-KOHHEKTopa

Mexay pexmMmamum

router (config) # router (shell-config-ctrl) # router (shell-config-if) #
Hactpoitka napametpos, KoHdpurypuposaHmne KoHdurypuposarmne
MCnonb3yeMblX NpoToKoNnamm _
KOHTponnepa MHTEpdenca
MapLpyTu3aumm
router ... interface ...
router (config-router) # router (config-if) #
KoHdurypuposaHue KoHdurypuposaHue
npoToKOMa MapLupyTM3aumum MHTepdenca

Puc. 1 CTpykTypa uHTepcpeiica nonb3oBaTtens U KoMaHabl HeoGXxoouMbIe Ans nepexopa
Mexay pexumamm
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Mpedukc

router,

BbIBOAUMbLINA  nepea

Ha3BaHNEM pexunmva

KOHUIypMpoBaHus,

npeacraBngeT cobor MMsi YCTPOUCTBa. ITO UMSA MOXKeT BbITb U3MEeHeHO koMaHaon hostname.

Mpn nopgkmoyeHun Kk ycTponcTtBy depe3 nopt Console unu no npotokony Telnet
nonb3oBaTenb nonagaet B pexum Linux shell, npeaBaputensHoO nponasa aBsTopusaumio No UMEHU m

naponto.

Pexum mux shell

OﬂpeﬂeﬂéHHbIVI BN KOMaHOHOWN CTPOKU N Ha3BaHMe:

MMeeT TPEXYPOBHEBYID CTPYKTYpY. Kaxabin u3s

YPOBHEN unMeeT

Bua komaHgHom
CTPOKM

HasBaHue n onucaHue

KomaHpa ans Bxoaa
B PeXuUMm

KomaHaa
Ans BbiXxoaa
M3 pexuma

router (shell)#

MpuBMNErMpoBaHHbIN PEXUM.

KomaHgbl MOH NTOPUHIa n
AONarHoCTUKWN.

shell

exit unm end

router (shell-config)#

Pexum rmobanbHomn
KOHMrypaumm.

HacTpolika napameTpoB Kpocc-
KOHHEKTOpA.

configure terminal

exit unu end

router (shell-config-ctrl)#

Pexum koHdUrypnposaHus
KOHTponnepa.

HacTtpolika napameTpoB
KOHTpOMnepos

controller {Tun} {Homep}

exit unu end

router (shell-config-if)#

Pexnm KoHpurypmpoBaHus
MHTepdelica.

HacTtpolika pumsmyecknx
napameTpoB uHTepdenca
HDLC

interface HDLC {Homep}

exit unn end

Ona pasrpaHuyeHus npaB AOCTyrMa K KOMaHAam ynpaBfieHusl CyLWecTBYT ABa Tuna

nonb3oBaTenemn:

e  0ObIYHbIV NONb3oBaTENb — Pa3peLLéH AOCTYN K KOMaH4aM MOHUTOPUWHIA U UarHOCTUKY;
e  MPVBWUMErMPOBaHHbIN NOMb30BaTENb — pPa3peLlléH AOCTYN K KOMaHA4aM MOHUTOPUHra,

N3MEeHEeHNA KOHCbVIpraLI,I/II/I 1 0BGHOBMEHMS nporpaMmmMmHoro obecneyveHus.

Ona 3awnTbl OT HECaHKUMOHWPOBAHHOIO [JOCTyMna npeaycMoTpeHa uaeHTUdukaums no
UMeEHU Mnonb3oBaTens M Mapono. YCTPOWCTBO MOAOEPKMBAET WAEHTUMMKALMIO ABYX PasfuyHbIX
nonb3oBaTtenen. Vix uMmeHa, Tvmbl 1 NAponun No YMONMYaHMIo NPpUBEAEHbI HUXE.

Cnucok nonb3oBaTtenen U NX XxapakTepUCTUKM:

Mmsa nonb3oBaTens

Tun

Maponb Nno ymon4yaHuto

admin

NPUBUITErMPOBaHHbLIN

admin

user

0ObIYHbIN

user

5 © 2026 Zelax
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3

NMpumepbl HACTPOUKMU

3.1 NMepepauva Ethernet yepes E1 B pexxume mocTta

MM-22x MM-22x

Ethernet E1 ( PDH E1

Ethernet

Puc. 2 NMpumep cxembl gns nepegaym Ethernet yepes E1 B pexume mocta

3.1.1 HacTpo#ka ceTeBbIX NapamMeTpoB

[na HacTpowkn ceTeBbIX NapamMeTpoB YCTPOWCTBA HEOOXOAMMO C MOMOLLBbI BCTPOEHHOrO
pefaktopa hano MOCTPOYHO, cobnoaas NpyBeOeHHYH NocrneaoBaTeNbHOCTb, BHECTM KOMaHAbl B
dann /etc/config/netconfig.sh n coxpaHnte ero. BBegeHHble KomaHabl OyayT nNpUMeHeHbl nocre
nepesarpysku yCTponcTBa.

OTkpbITHE ganna /etc/config/netconfig.sh ¢ nomoLLbI0 BCTPOEHHOIO pegakTopa nano:

router#nano /etc/config/netconfig.sh

BBog MeHu ycTponcTaa:

hostname R1

BknitoueHune nHTepderica ethO n yctaHoBka MmakcumanbHoro pasmepa Ethernet kagpa 1600
Bawr:

ifconfig ethO0 up mtu 1600

YcTaHoBKa TMna nHkancynaumm Ha nirepdence hdlcO n ero BknoyeHue:

sethdlc hdlcO hdlc-eth
ifconfig hdlcO up

CosgaHne mocta br1 n gobaeneHne B Hero nHtepderncos eth0 n hdlcO:

brctl addbr brl
brctl addif brl ethO
brctl addif brl hdlcO

BknoyeHune nHtepdpenca br1 v npucsoeHne emy IP-agpeca n mackv nogceTu:

ifconfig brl up 192.168.1.1 netmask 255.255.255.0

Ona coxpaHenus channa HeobxoaMmo HaxaTb KOMOuHaumo knasuw Ctrl+X, 3atem Y u
Enter.

3.1.2 Hactpowka napameTpoB KoHTponnepa E1

[na HacTponKkn NnapaMeTpOB KOHTPOSEPOB N KPOCC-KOHHEKTOPA NpefHa3HavYeH pPexmMm mux
shell. Mepexon B 370T pexum ocylecTenaerca BBegeHnem komarngbl shell B pexkume linux shell.

router#shell

Mepexon B pexum rnobanbHOn KoHurypaumw:

router (shell) #configure terminal

Hactpoiika koHTponnepa E1 ans paboTbl BO (hpeMMUMpPOBAHHOM peXMMe W co3gaHue
KaHanbHoW rpynnel channel-group 1, B KoTOopoW Ans nepefavyM MoOMNes3HoM KHGopMaLmu
ncnonb3yTca TaumenoTsl 1-31:

router (shell-config) #controller E1 2/0

router (shell-config-cntr) #framing pcm31

router (shell-config-cntr) #channel-group 1 timeslots 1-31
router (shell-config-cntr) #exit

MopkntoueHne nHtepderica HDLC 0 k kaHanbHowW rpynne 1 Ha koHTponnepe E1 2/0:
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router (shell-config)#interface HDLC 0 E1 2/0:1

Ha ogHOM 13 ycTponcTB HEOOGXOAMMO HACTPOUTb CMHXPOHM3ALUMIO BHYTPEHHErO0 TakKTOBOIrO

reHepaTopa oT Bxogsauwero notoka E1:

router (shell-config) #network-clock-select 1 E1 2/0

BHumanune! [ns coxpaHeHua HaACcTpoeK, caenaHHbiX B pexume mux shell, Heobxogmmo

BbINOJIHUTb X KONpoBaHMe B 3HEProHe3aBUCUMYIO NAMATb:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]

3.2 Mepepaya AByX YacTUYHbLIX NOTOKOB E1 yepe3 NonHbIN NOTOK

El
MM-22x MM-22x
E11/0TS 1-16 E1 2/0 E12/0 E11/0TS 1-16
E11/1 TS 17-31 \ E11/1TS17-31
Puc. 3 NMpumep cxembl nepenavun AByX YaCTUYHbIX NoTokoB E1
3.2.1 HacTpouka ceTeBbIX NnapamMeTpoB

[na HacTponkM ceTeBbIX NapaMeTpoB YCTPOWCTBA HEOOXOAMMO C MOMOLLbH BCTPOEHHOro
pefaktopa nano MoCTPOYHO, cobnopasi NPUBEAEHHYD MOCIeA0BaTENbHOCTb, BHECTM KOMaHAbl B
dann /etc/config/netconfig.sh n coxpaHnte ero. BBegeHHble KOomaHabl OyayT nNpUMeEHeEHbl nocre

nepesarpysku ycTponcraa.

OTtkpbiTHe danna /etc/config/netconfig.sh ¢ nOMOLLLIO BCTPOEHHOTO pegakTopa nano:

| routerf#nano /etc/config/netconfig.sh

BBog nmeHn yctponcrea:

|hostname R1

BkntoueHune untepdgenca eth0:

| ifconfig eth0 up

YcTaHoBKa Tvna uHkancynsaumm Ha nHtepcdpence hdicO n ero BknwoyeHve:

sethdlc hdlcO hdlc-eth
ifconfig hdlcO up

CospgaHne mocta br1 n gobasnexue B Hero nHtepdencos ethO u hdlcO:

brctl addbr brl
brctl addif brl ethO
brctl addif brl hdlcO

BkntoyeHune uHtepdenca br1 n npucsoeHune emy IP-agpeca n macku noacetu:

ifconfig brl up 192.168.1.1 netmask 255.255.255.0

Ona coxpaHeHus caina HeobxoaAMMo HaxaTb KoMGuHauuio knasuw Ctrl+X, 3atem Y u

Enter.

3.2.2 HacTtpouka koHTponnepoB E1

[ns HacTponKM NapaMeTpPOB KOHTPOSNEPOB U KPOCC-KOHHEKTOpa NpeaHasHavYeH pexnMm mux
shell. Mepexoa B 3TOT pexum ocyLlecTBnaeTca BBegeHnem komarasl shell B pexxume linux shell.

7 © 2026 Zelax
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router#shell

Mepexopn B pexum rnobanbHon KoHUrypauuu:

router (shell) #configure terminal

Hactpovika koHTponnepa E1 1/0 ana paboTbl BO (hperMMPOBaAHHOM pexume M co3gaHue
KaHaneHon rpynnel channel-group 1, B KOTOpOW [Ans nepefavyn MOMes3HoM MHopMaLmu
NCNOMb3ylTCa TanmcnoTbl 1-16:

router (shell-config) #controller E1 1/0

router (shell-config-cntr) #framing pcm31

router (shell-config-cntr) #channel-group 1 timeslots 1-16
router (shell-config-cntr) #exit

HacTtpowvika koHTponnepa E1 1/1 gna paboTbl BO hpeiMMpOBaHHOM pexunMe U co3gaHue
KaHanbHOW rpynnbl channel-group 1, B KOTOpoW Ans nepedadn nonesHon MHdopmMauuu
ncnonb3yTcs TanmenoTbl 1-16:

router (shell-config) #controller E1 1/1

router (shell-config-cntr) #framing pcm31

router (shell-config-cntr) #channel-group 1 timeslots 1-15
router (shell-config-cntr) #exit

HacTpowka koHTponnepa E1 2/0 (nnHenHbin nHTepdenc) ana paboTtsl BO (hpernMnpoBaHHOM
pexvMme n cosgaHve kaHanbHblX rpynn channel-group 1, 2 u 3. KananbHada rpynna 1 cnyxuT ans
nepejadv AaHHbix ynpasnenus Ethernet, a BTopas u TpeTbs - ANa NoakmnYeHWs noTtokoB E1 ¢
koHTponnepoe E1 1/0 n E1 1/1:

router (shell-confiqg) #controller E1 2/0

router (shell-config-cntr) #framing pcm31l

router (shell-config-cntr) #channel-group 1 timeslots 0
router (shell-config-cntr) #channel-group 2 timeslots 1-16
router (shell-config-cntr) #channel-group 3 timeslots 17-31
router (shell-config-cntr) #fexit

CoegnHeHne KaHanbHbIX rpynn koHTponnepoB E1 1/0 m E1 1/1 ¢ cOOTBETCTBYHOLLMMU
KaHanbHbIMW rpynnamu KoHTponnepa E1 2/0 ¢ NnomMoLLbio KPOCC-KOHHEKTOpA:

router (shell-config) #connect 1 E1 1/0:1 E1 2/0:2
router (shell-config) #connect 2 E1 1/1:1 E1 2/0:3

MopgkntoyeHune nHtepgenca HDLC 0 k kaHanbHou rpynne 1 koHTponnepa E1 2/0:

router (shell-config)#interface HDLC 0 E1 2/0:1

HacTpoiika CWHXpOHM3aLUMM BHYTPEHHEro TaKTOBOro reHepatopa oT noTtoka E1,
npuxogsduiero Ha koHTponnep E1 1/0, a Takke HasHadyeHue koHTponnepa E1 1/1 B kauyectBe
pe3epBHON0 WUCTOMHMKA CUHXPOHWM3auuuM (Ons  BTOPOro YCTPOWCTBa criedyeT HacTpOMUTb
CUHXPOHM3aUMo 0T NnoToka E1, Bxoasuiero Ha koHTponnep E1 2/0)

router (shell-config) #network-clock-select 1 E1 1/0
router (shell-config) #network-clock-select 2 E1 1/1

BHumaHune! [Ons coxpaHeHus HacTpoeK, caenaHHbiX B pexume mux shell, Heobxogumo
BbINOSHWUTB UX KOMUPOBAHWE B SHEPTOHE3ABUCUMYHO NaMSITh:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]
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3.3 MNMepepayva yetbipex notokoB E1 yepe3 V.35
MM-22x MM-22x

4xE1 V.35 4xE1

Puc. 4 NMpumep cxembl nepenayvmn Yetbipex notokoB E1 yepes V.35

3.3.1 HacTpounka ceTeBbiX NnapamMeTpoB

[na HacTponKM ceTeBbIX MapaMeTpoB YCTPOWCTBA HEOOXOAMMO C MOMOLLbI BCTPOEHHOMO
pefakTopa nano MocTpoYHO, cobropasi NpUBEAEHHYHD MOCNenoBaTeNbHOCTb, BHECTM KOMaHAbl B
dann /etc/config/netconfig.sh n coxpaHnte ero. BBegeHHble KOMaHAbl OyaoyT NpUMEHEHbI nocrie
nepesarpysku yCTponcTBa.

OTkpbITHE ganna /etc/config/netconfig.sh ¢ nomoLLbI0 BCTPOEHHOIO pegakTopa hano:

| router#nano /etc/config/netconfig.sh

BBog nmeHwn yctponcTea:

|hostname R1

BkntoyeHune untepdgenca ethO:

| ifconfig eth0 up

YcTaHoBKa Tvna uHkancynsaumm Ha nHtepdence hdicO n ero BknwoyeHue:

sethdlc hdlcO hdlc-eth
ifconfig hdlcO up

CosgaHne mocta br1 n gobaeneHne B Hero nHtepderncos eth0 n hdlcO:

brctl addbr brl
brctl addif brl ethO
brctl addif brl hdlcO

BkntoveHune uHtepdenca br1 v npucsoeHune emy IP-agpeca n macku nogcetu:

ifconfig brl up 192.168.1.1

[Ona coxpaHeHus darna HeobxoaAMmo HaxaTb KOMOMHaumio knaeuw Ctrl+X, 3atem Y u
Enter.
3.3.2 Hactponka KoHTponnepoB

[ns HacTponKM NnapamMeTpoB KOHTPOSNEPOB N KPOCC-KOHHEKTOpa NpeaHasHauyeH pexmnm mux
shell. Nepexoa B 3T0T pexum ocyliectenaeTcsa BBegeHnem komaHabl shell B pexume linux shell.

|router#shell

Mepexon B pexvm rnobanbHon KoHurypaumu:

|router(shell)#configure terminal

Hactpolika koHTponnepos E1 1/0, 1/1, 1/2 v 1/3 ansa paboTbl BO (ppeiMNPOBaHHOM peXmme
1 co3aHve Ha OaHHbIX KOHTpornepax kaHanbHbIX rpynn channel-group 1, B kOTOpbIX AnS nepegayv
nonesHon MHopmMaLnmn UCNoNb3yTCa TauMcenoTel 1-31:

router (shell-config) #controller E1 1/0

router (shell-config-cntr) #framing pcm31

router (shell-config-cntr) #channel-group 1 timeslots 1-31
router (shell-config-cntr) #exit

router (shell-config) #controller E1 1/1

router (shell-config-cntr) #framing pcm31

router (shell-config-cntr) #channel-group 1 timeslots 1-31
router (shell-config-cntr) #exit

router (shell-config) #controller E1 1/2

~ e~~~ o~
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router (shell-config-cntr) #framing pcm31

router (shell-config-cntr) #channel-group 1 timeslots 1-31
router (shell-config-cntr) #fexit

router (shell-config) #controller E1 1/3

router (shell-config-cntr) #framing pcm31

router (shell-config-cntr) #channel-group 1 timeslots 1-31
router (shell-config-cntr) #exit

Hactporika koHTponnepa UPI 2/0 gna paboTtel Ha ckopocty 8000 Kéut/c (ana nepepaumn 125
TanlMCroToB), BKMOYeHNe pexnma invert-payload (Tpebyetcs ansg ckopoctu nepenadm 6onee 2048
KbuTt/c) n cosgaHmne kaHanbHbIX rpynn 1-5. KaHanbHble rpynnel 2-5 cogepxat no 31 taimcrnoTy u
cnyxaTt Anst NOOKMIYEHMS COOTBETCTBYIOLUMX KaHanbHbIX FPynn KOHTponnepoB E1, a kaHanbHas
rpynna 1 vcnonb3yeTcsa ang nepefgadv gaHHbelx Ethernet:

router (shell-config) #controller UPI 2/0

router (shell-config-cntr) #clock rate 8000

router (shell-config-cntr) #framing invert-payload

router (shell-config-cntr) #channel-group 1 timeslots 0
router (shell-config-cntr) #channel-group timeslots 1-31
router (shell-config-cntr) #channel-group timeslots 32-62
router (shell-config-cntr) #channel-group timeslots 63-93
router (shell-config-cntr) #channel-group timeslots 94-124
router (shell-config-cntr) #exit

g w N

CoeanHeHve kaHambHbIX rpynn koHTponnepos E1 1/0, E1 1/1, E1 1/2 n E1 1/3 ¢
COOTBETCTBYIOLUMUN KaHaNbHbIMY rpynnamMum koHTponnepa UPI 2/0 ¢ TOMOLLbIO KpOCC-KOHHEKTOPA:

router (shell-config)#connect 1 E1 1/0:1 UPI 2/0:2
router (shell-config) #connect 2 E1 1/1:1 UPI 2/0:3
router (shell-config) #connect 3 E1 1/2:1 UPI 2/0:4
router (shell-confiqg) #connect 4 E1 1/3:1 UPI 2/0:5

HacTpolika cMHXpoHM3aLUMn BHYTPEHHErO TaKTOBOIO reHepaTopa YCTpPOWCTBa OT noToka El,
BXxoAsilero Ha kKoHTponnep E1 1/0, a Takke OT APYrMX NOTOKOB B Ka4eCTBE Pe3epPBHbIX UCTOYHUKOB
CUMHXPOHMU3aUMK (Ha APYroM YCTPOWCTBE CriedyeT HacTPOUTb CUHXPOHM3ALMIO OT KaHana V.35):

router (shell-config) #network-clock-select 1 E1 1/0
router (shell-config) #network-clock-select 2 E1 1/1
router (shell-config) #network-clock-select 3 E1 1/2
router (shell-config) #network-clock-select 4 E1 1/3

MopgkntoyeHne nHtepdenca HDLC 0 k kaHanbHoM rpynne 1 koHTponnepa UPI 2/0:

router (shell-config)#interface HDLC O UPI 2/0:1

BHumanue! [na coxpaHeHus HacTpoek, caenaHHbix B pexume mux shell, Heobxoanmo
BbINOJTHUTb UX KONMUPOBaHUE B 3HEPrOHE3aBNCUMYIO NaMAThb:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]

3.4

PesepBupoBaHue notoka G.703 yepe3 aBa notoka G.703
MM-22x MM-22x
OcHoBHORM KaHan
G.703 E11/0 G.703 E11/0 G.703
em{eg =
E11/1 Pe3sepBHblii kaHan E1 1/1
G.703

Puc. 5 NMpumep cxembl pesepBupoBaHua notoka G.703 yepes aBa notoka G.703
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34.1 HacTpouka ceTeBbIX NnapamMeTpoB

[lna HacTpoWiku ceTeBbiX MapaMeTpPOB YCTPOMCTBA HEOOXOOUMMO C MOMOLLbH BCTPOEHHOMO
pefaktopa nano MOCTPOYHO, cobrnopas NpVBEAEHHYO MOCrefoBaTENbHOCTb, BHECTM KOMaHAbl B
dann /etc/config/netconfig.sh n coxpaHnte ero. BBegeHHble KOMaHAbl OyaoyT NMpMMeEHeEHbI nocre
nepesarpysku ycTponcTaa.

OTtkpbiTHe danna /etc/config/netconfig.sh ¢ nomoLLbIO0 BCTPOEHHOIO peakTopa hano:

| router#nano /etc/config/netconfig.sh

BBog nmeHn ycTponcTaa:

|hostname R1

BkntoyeHue nHtepdelrica ethO:

| ifconfig eth0 up

YcTaHoBKa TUNa nHkancynsumm Ha nHtepdperice hdlcO u ero BknioveHue:

sethdlc hdlcO hdlc-eth
ifconfig hdlcO up

CosgaHne mocta br1 n gobasnexune B Hero nHtepdericos eth0 1 hdlcO:

brctl addbr brl
brctl addif brl ethO
brctl addif brl hdlcO

BknitoyeHue nHtepdeerica br1 n npucsoenne emy IP-agpeca n mackn nogceTu:

ifconfig brl up 192.168.1.1 netmask 255.255.255.0

[Ona coxpaHeHnust danna HeobxoaMMo HaxaTb koMObuHaumio knaeuw Ctrl+X, 3atem Y u
Enter.
3.4.2 HacTpownka koHTponnepoB E1

[ns HacTponKn NapaMeTpPOB KOHTPOSINEPOB N KPOCC-KOHHEKTOpPA NpeaHasHavyeH pexnMm mux
shell. lMepexof B 3T0T pexum ocyllecTenseTcs BBegeHnem komaHabl shell B pexxume linux shell.

|router#shell

Mepexon B pexvm rnobanbHon KoHurypaumu:

|router(shell)#configure terminal

Hactpoiika koHTponnepa BACKUP pgns pesepsupoBaHua kaHana G.703. B kayecTBe
OCHOBHOTO NWHENHOro uHTepderica byaet ucnonb3oBaTbca koHTpornnep E1 1/0, a B kadvecTtse
pe3epBHOro - kKoHTponnep E1 1/1:

router (shell-config) #controller BACKUP 0/10

router (shell-config-cntr) #backup-channel 0 E1 1/0 1
router (shell-config-cntr) #backup-channel 1 E1 1/1 2
router (shell-config-cntr) #exit

MopknoyeHne koHTponnepa E1 2/0 k koHTponnepy BACKUP 0/10:

router (shell-config) #connect zelax E1 2/0 BACKUP 0/10

HacTpoiika CUHXpOHM3aUMW BHYTPEHHEro TaKTOBOro reHepartopa YCTPOWCTBa OT MNOTOKa
G.703, Bxogduwero Ha koHTponnep E1 2/0 (Ha BTOpOM YCTpOWCTBE criefyeT HacTpouTb
CUHXPOHM3aUM0 OT OCHOBHOro kaHana G.703, a Takke HasHauuTb pe3epBHbIN KaHan G.703 B
KayecTBe pe3epBHOr0 UCTOYHUKA CUHXPOHU3ALIUW):

router (shell-config) #network-clock-select 1 E1 2/0

BHumaHue! [Ons coxpaHeHWs HacTpoek, caenaHHblX B pexume mux shell, Heobxogmmo
BbIMOJTHUTB MX KOMUPOBaHUE B 3HEPrOHE3ABNCUMYHO NaMSATh:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]
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3.5 Pe3epBupoBaHme nortoka G.703 4yepe3 notok G.703 M kKaHan

SHDSL
MM-22x MM-22x
OcHoOBHOW KaHan
G.703 E12/1 G.703 E1 2/1 G.703
—_— ciéé%) <=
SHDSL 1/0 PeaepBHbIV KaHan SHDSL 1/0
SHDSL

Puc. 6 NMpumep cxembl pesepBupoBaHua notoka G.703 yepe3 notok G.703

3.5.1 HacTpouka ceTeBbIX NnapamMeTpoB

[ns HacTporkm ceTeBbIX NapaMeTpoB YCTPOWCTBA HEOOXOOMMO C MOMOLLBI BCTPOEHHOrO
pegakropa nano MOCTpPo4YHO, cobniodasi NpuBedeHHY MocrnefoBaTeNlbHOCTb, BHECTM KOMaHAbl B
dann /etc/config/netconfig.sh n coxpaHnte ero. BBegeHHble kKomaHabl OyayT nNpuMeEHeHbl nocre
nepesarpysku ycTponcrsa.

OTtkpbiTHEe dhanna /etc/config/netconfig.sh ¢ NomMoLLbIO BCTPOEHHOIO pegakTopa nano:

| router#nano /etc/config/netconfig.sh

BBog nmeHn yctponcrea:

|hostname R1

BkntoyeHune untepdgenca ethO:

| ifconfig eth0 up

YcTaHoBKa Tvna uHkancynsaumm Ha nHtepdence hdicO n ero BknwoyeHue:

sethdlc hdlcO hdlc-eth
ifconfig hdlcO up

CosgaHne mocTa br1 n gobasnexue B Hero nHTepdericos ethO u hdlcO:

brctl addbr brl
brctl addif brl ethO
brctl addif brl hdlcO

BkntoyeHune uHtepdenca br1 v npucsoeHune emy IP-agpeca n macku nogcetu:

ifconfig brl up 192.168.1.1 netmask 255.255.255.0

IOna coxpaHeHnus darna HeobxoaMMo HaxaTb KoMOuHaumo knasuw Ctrl+X, 3atem Y u
Enter.

3.5.2 HacTpo#nka KoHTponnepos

[ns HacTponKn NapaMeTpPOB KOHTPOSNEPOB U KPOCC-KOHHEKTOpa NpeaHasHauyeH pexmnm mux
shell. Nepexoa B 3T0T pexum ocyllecTBnaeTcsa BBegeHnem komaHabl shell B pexume linux shell.

|router#shell

Mepexon B pexvm rnobanbHon KoHurypaumw:

|router(shell)#configure terminal

Hactpoiika koHTponnepa BACKUP pgns pesepsupoBaHua kaHana G.703. B kayecTtBe
OCHOBHOW NHWM CBA3M ByAdeT ucnonb3oBatbcs NoTok G.703, NOAKMIOYEHHbIN K KOHTponnepy E1 2/1,
a B Ka4YeCTBE Pe3epBHOWN, MeAHas JINHWSA CBS3U, MOAKII0YEHHas K KoHTponnepy SHDSL 1/0:

router (shell-config) #controller BACKUP 0/10

router (shell-config-cntr) #backup-channel 0 E1 2/1 1
router (shell-config-cntr) #backup-channel 1 SHDSL 1/0 2
router (shell-config-cntr) #exit

Hactporika koHTponnepa SHDSL 1/0 gns pabotbl Ha ckopoctu 2048 Kout/c ©6e3
aBToonpefeneHns ckopocTtu. Mo ymonyaHuio koHTponnep byaet paboTaTtb B pexxvMme master:

router (shell-config) #controller SHDSL 1/0
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router (shell-config-cntr)#line-rate 2048
router (shell-config-cntr) #no line-probing
router (shell-config-cntr) #fexit

Ona HacTpowku koHTponnepa SHDSL B kadectBe Begomoro (pexum slave), cnegyet B
pexvmMme KOHUrypaLmMmn KOHTponepa BBECTM KOMaHAY:

|router(shell—config—cntr)#core—function NTU slave

MopkntoyeHne koHTponnepa E1 2/0 k koHTponnepy BACKUP 0/10:

|router(shell—config)#connect zelax E1 2/0 BACKUP 0/10

HacTporika CMHXpOHM3auMM BHYTPEHHEro TaKkTOBOro reHepatopa YCTPOWCTBA OT  MNOTOKa
G.703, Bxogduwlero Ha KoHTpornep E1 2/0 (Ha Jgpyrom YCTpOWCTBe creayeT HacTpouTb
CUHXPOHM3aUM0 OT OCHOBHOro kaHana G.703, a Takke Has3Ha4uMTb pe3epBHbIN kaHan SHDSL B
Ka4yecTBe 3arnacHOro UCTOYHMKA CUHXPOHU3aLUNn):

router (shell-config) #network-clock-select 1 E1 2/0

BHumanune! [Ons coxpaHeHus HacTpOeK, cAernaHHbiX B pexume mux shell, Heobxogmmo
BbINO/THWUTB UX KOMUPOBAHWE B SHEPTOHE3ABUCHMYIO NaMATb:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]

3.6 NMogknioyeHne K npoBanaepy 4vepes notok E1 (MHKancynauus
Cisco HDLC)

MapuwpyTusatop MapLpyTtusaTtop
MM-22x nposangepa

Ethernet E1
Cisco HDLC

Puc. 7 NMpumep cxembl NOAKMIOYEHUA K npoBanaepy Yepes E1
¢ ucnonb3oBaHnemM nHkancynaumm Cisco HDLC

3.6.1 HacTpo#ka ceTeBbIX NnapamMeTpoB

[na HacTpolkM ceTeBbIX MapamMeTpoB YCTPOWUCTBA HEOBXOAMMO C MOMOLLbI0 BCTPOEHHOIO
pefakTopa nano MoCTPOYHO, cobropas NpMBEAEHHYO MOCrefoBaTeNbHOCTb, BHECTM KOMaHAbl B
dann /etc/config/netconfig.sh n coxpaHnte ero. BBegeHHble KOMaHAbl OyayT NpUMEHEHbI nocre
nepesarpysku yCTpOMCTBA.

OTtkpbITHEe Ganna /etc/config/netconfig.sh ¢ nomoLLb0 BCTPOEHHOIO pegakropa hano:

| routerf#nano /etc/config/netconfig.sh

BBog nmeHn yctponcTea:

|hostname R1

3apaHuve nHtepdericy ethO ip-agpeca n macku NOACETU, U €ro BKIMOYEHNE:

| ifconfig eth0 192.168.1.1 netmask 255.255.255.0 up

YcTaHoBKa WHTepBana oTnpaBku coobuweHuni keepalive Ha uHTepdence hdicO, a Takke
3afjlaHue Tuna UHKancynauumn u BKIMoYeHne nitepdenca:

sethdlc hdlcO cisco interval 10
ifconfig hdlcO 10.0.0.2 netmask 255.255.255.255 dstaddr 10.0.0.1 up

HacTporika mapLupyta no yMmon4aHumio:

| route add default gw 10.0.0.1

BkntoveHne dunbTpa NnakeTos:

|iptables -B on
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HacTtpoika nonMTMKM MO yMonyaHuio Ans Bcex TunoB naketoB - INPUT, OUTPUT wu
FORWARD. NakeTbl 6yayT oT6packiBaTbCS:

iptables -P INPUT DROP
iptables -P OUTPUT DROP
iptables -P FORWARD DROP

PaspelweHnne Tpaduka nHtepdenica loopback:

iptables -A INPUT -i lo -j ACCEPT
iptables -A OUTPUT -o lo -j ACCEPT

HacTporika ctatnyeckoro npeobpasosanus agpecos (NAT):

iptables -t nat -A POSTROUTING -o hdlcO -j SNAT --to-source 10.0.0.2

Pa3peLueH|/|e nexogAawnx TpaH3NTHbIX NOAKITHOYEHUIA:

iptables -A FORWARD -i ethO -0 hdlcO -m state --state
NEW, ESTABLISHED, RELATED -j ACCEPT

iptables -A FORWARD -i hdlcO -o eth0 -m state --state ESTABLISHED,RELATED
-j ACCEPT

PaspelueHne nogknioyYeHnn K YCTPONCTBY U3 BHYTPEHHEN CETU:

iptables -A INPUT -i ethO --match state --state NEW,ESTABLISHED,RELATED -7
ACCEPT

iptables -A OUTPUT -o eth0 --match state --state NEW,ESTABLISHED,RELATED -
j ACCEPT

PaspeweHune npuema naketoB ICMP 13 BHELLHEN CETU:

iptables -A INPUT -p icmp -d 10.0.0.2 -i hdlcO --match state --state NEW -
j ACCEPT

iptables -A OUTPUT -p icmp -s 10.0.0.2 -o hdlcO0 --match state --state
NEW, ESTABLISHED, RELATED -j ACCEPT

[Ona coxpaHeHnus channa HeobxoaMmo HaxaTb koMObuHaumio knasuw Ctrl+X, 3atem Y u
Enter.
3.6.2 Hactpowka koHTponnepoB E1

[na HacTponkn napameTpoB KOHTPOMNEPOB N KPOCC-KOHHEKTOpa NpeHasHavyeH pexnMm mux
shell. lMepexon B 3TOT pexum ocyllecTenaeTcs BeBegeHmem komanabl shell B pexxume linux shell.

|router#shell

Mepexon B pexvm rnobanbHOn KoHpurypaumw:

|router(shell)#configure terminal

HacTtpowika koHTponnepa E1 2/0 gna pabotbl BO (hperiMMpOBaHHOM pexunme U 3agaHve
rpynnsl TanmcnoTos channel-group 1, cogepxawen 31 Tanmcnor:

router (shell-config) #controller E1 2/0

router (shell-config-cntr) #framing pcm31

router (shell-config-cntr) #channel-group 1 timeslots 1-31
router (shell-config-cntr) #fexit

MopknoyeHne uHTepderica HDLC k kaHanbHon rpynne channel-group 1 koHTponnepa E1
2/0:

| router (shell-config)#interface HDLC 0 E1 2/0:1

HaCTpOVIKa CUHXPOHU3aUMN BHYTPEHHETO TAKTOBOIO reHepartopa OT NOTOKa ELl:

| router (shell-config) #network-clock-select 1 E1 2/0

BHumaHue! [Ons coxpaHeHWs HacTpoek, caernaHHbiX B pexume mux shell, Heobxogumo
BbINOSTHWUTB UX KOMUPOBAHWE B SHEPTOHE3ABUCHMMYIO NaMSATb:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]
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3.7

3.7.

NMogknioyeHne K npoBanaepy 4vepes notok E1 (MHKancynaums
PPP)
MapwpyTtusartop MapLupyTusaTtop
MM-22x nposangepa
Ethernet E1 @
E ; PPP
Puc. 8 Mpumep cxembl NOAKIMIOYEHUA K NpoBangepy vepes E1
C ucnonb3oBaHWeM UHKancynsuum PPP
1 HacTpounka ceTeBbiX NnapameTpoB

[na HacTponKM ceTeBbIX MapamMeTpoB YCTPOMCTBA HEOOXOAMMO C MOMOLLBI0 BCTPOEHHOIO
pefakTtopa nano MOCTPOYHO, cobrnopas NpVBEAEHHYO MOCrefoBaTENbHOCTb, BHECTM KOMaHAbl B
dann /etc/config/netconfig.sh n coxpaHnte ero. BBegeHHble KOMaHObl OyaoyT NpMMeEHeEHbI nocrie
nepesarpysku yCTponcTBa.

OTkpbITHE ganna /etc/config/netconfig.sh ¢ nomoLLbI0 BCTPOEHHOIO pegakTopa hano:

router#nano /etc/config/netconfig.sh

BBog MeHu ycTponcTaa:

hostname R1

3apaHue nHTepdenicy ethO ip-agpeca n macku NOACETU, U €ro BKIOYEHNE:

ifconfig eth0 192.168.1.1 netmask 255.255.255.0 up

YcTaHoBKa WHTepBana oTnpaBku coobuwieHuni keepalive Ha uwHTepdence hdlcO, a Takke
3agaHne Tuna MHKancynaumm n ero BKrovYeHue:

sethdlc hdlcO ppp
ifconfig hdlcO 10.0.0.2 netmask 255.255.255.255 dstaddr 10.0.0.1 up

HacTpoiika MapLipyTa no yMonyaHuio:

route add default gw 10.0.0.1

BkntoveHne dunsTpa nakeTos:

iptables -B on

HacTtporika nonutmknm no ymonyaHuio Ans Bcex TunoB naketoB - INPUT, OUTPUT wu
FORWARD. MNakeTbl 6yayT oT6packiBaTbCS:

iptables -P INPUT DROP
iptables -P OUTPUT DROP
iptables -P FORWARD DROP

PaspeleHune Tpaduka nHTepdenca loopback:

iptables -A INPUT -i lo -j ACCEPT
iptables -A OUTPUT -o lo -3j ACCEPT

HacTpowika ctatudeckoro npeodpasoBaHus agpecos (NAT):

iptables -t nat -A POSTROUTING -o hdlcO -j SNAT --to-source 10.0.0.2

Pa3peLueH|/|e nexoganx TpaH3NTHbIX NOAKITHOYEHWUIA:

iptables -A FORWARD -1 ethO -0 hdlcO -m state --state
NEW, ESTABLISHED, RELATED -j ACCEPT

iptables -A FORWARD -i hdlc0 -o eth0 -m state --state ESTABLISHED,RELATED
-j ACCEPT

PaspeLueHne noAKmoYeHNin K YCTPOUCTBY U3 BHYTPEHHEN CETU:

iptables -A INPUT -i ethO --match state --state NEW,ESTABLISHED,RELATED -j
ACCEPT
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iptables -A OUTPUT -o eth0 --match state --state NEW,ESTABLISHED,RELATED -
j ACCEPT

PaspeweHune npuema naketo ICMP 13 BHELLHEN CETU:

iptables -A INPUT -p icmp -d 10.0.0.2 -i hdlcO --match state --state NEW -
j ACCEPT

iptables -A OUTPUT -p icmp -s 10.0.0.2 -o hdlcO0 --match state --state
NEW, ESTABLISHED, RELATED -j ACCEPT

[na coxpaHenuss danna HeobXoAMMO HaxaTb KOoMOWHaumio knaeuw Ctrl+X, 3atem Y u
Enter.
3.7.2 HacTpownka koHTponnepoB E1

[ns HacTponKM NapaMeTpPOB KOHTPOSINIEPOB U KPOCC-KOHHEKTOPA NpeAHasHauYeH pexmnMm mux
shell. lMepexof B 3T0T pexum ocyllecTenseTcs BBegeHnem komaHabl shell B pexxume linux shell.

|router#shell

lMepexon B pexxum rnodanbHon KoHUrypauum:

|router(shell)#configure terminal

Hactpovika koHTponnepa E1 2/0 ana paboTbl BO hpeliMMpOBAHHOM peXMMe W 3adaHue
rpynnbl TanmcnoTtoB channel-group 1, cogepxawen 31 Taumcnor:

router (shell-config) #controller E1 2/0

router (shell-config-cntr) #framing pcm3l

router (shell-config-cntr) #channel-group 1 timeslots 1-31
router (shell-config-cntr) #exit

MopkntoueHne nHTepdpenca HDLC k kaHanbHOW rpynne channel-group 1 koHTponnepa E1
2/0:

| router (shell-config) #interface HDLC 0 E1 2/0:1

HacTtpoika CUHXPOHM3aLMW BHYTPEHHEro TAaKTOBOro reHeparopa oT notoka El:

| router (shell-config) #network-clock-select 1 E1 2/0

BHumaHune! [Ons coxpaHeHWss HacTpoeK, caernaHHbiXx B pexume mux shell, Heobxogmumo
BbINOSTHWUTB UX KOMUPOBAHWE B SHEPTOHE3ABUCUMYHO NaMSITh:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]

3.8 NMogknioyeHne K  npoBangepy 4Yepe3 kKaHan  G.703
(vukancynsumsa Cisco HDLC)

MapwpyTtuzartop MapwpyTtumsaTop
MM-22x nposangepa

Ethernet G.703 @
Cisco HDLC

Puc. 9 NMpumep cxemMbl NOAKITHOYEHUA K npoBangepy vepes G.703
¢ ucnonb3oBaHueM nHkancynsumm Cisco HDLC

3.8.1 Hactponka ceTeBbIX NapameTpoB

[ns HacTporku ceTeBblX NapaMeTpoB YCTPOWCTBA HEOOGXOOMMO C MOMOLLBI BCTPOEHHOrO
pefaktopa nano MOCTPOYHO, cobniopas NpvBEAeHHYI0 MOCMneAoBaTeNbHOCTb, BHECTM KOMaHAbl B
davin /etc/config/netconfig.sh n coxpaHuTb ero. BeBegeHHble kOMaHObl OyoyT NPMMEHEHbl Mocne
nepesarpysku ycTponcTaa.

OTkpbITHe danna /etc/config/netconfig.sh ¢ nomoLLblo BCTPOEHHOro peaakTopa nano:
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router#nano /etc/config/netconfig.sh

BBoa nmeHn ycTponcTaa:

hostname R1

3apaHve uHtepdpericy ethO ip-agpeca 1 macku NOACETU, U €ro BKIOYEHUE:

ifconfig eth0 192.168.1.1 netmask 255.255.255.0 up

YcTtaHoBKa MHTepBana oTtnpasBku coobuieHun keepalive Ha uHTepderice hdlcO, a Takke
3agaHne Tuna MHKancynaumm n ero BKrvYeHue:

sethdlc hdlcO cisco interval 10
ifconfig hdlcO 10.0.0.2 netmask 255.255.255.255 dstaddr 10.0.0.1 up

HacTtpowika mapLupyTa no yMon4aHuto:

route add default gw 10.0.0.1

BkntoyeHne dunbTpa NakeTos:

iptables -B on

Hactporvika nonutukM no ymonyaHuio Ans Bcex TunoB naketoB - INPUT, OUTPUT wun
FORWARD. NakeTbl 6yayT oTbpacbiBaTbCS:

iptables -P INPUT DROP
iptables -P OUTPUT DROP
iptables -P FORWARD DROP

PaspelleHune Tpaduka nHTepdenca loopback:

iptables -A INPUT -i lo -j ACCEPT
iptables -A OUTPUT -o lo -3j ACCEPT

Hactpolika ctatnyeckoro npeobpasoaHust agpecos (NAT):

iptables -t nat -A POSTROUTING -o hdlc0O -j SNAT --to-source 10.0.0.2

PaspeLueHme nexogAanx TpaH3NTHbIX NOAKITHOYEHUIA:

iptables -A FORWARD -1 ethO -0 hdlcO -m state --state
NEW, ESTABLISHED, RELATED -3j ACCEPT

iptables -A FORWARD -i hdlcO -o eth0 -m state --state ESTABLISHED,RELATED
-j ACCEPT

PaspelueHne nofKmoYeHnin K YCTPOUCTBY U3 BHYTPEHHEN CETU:

iptables -A INPUT -i ethO --match state --state NEW,ESTABLISHED,RELATED -7
ACCEPT

iptables -A OUTPUT -o eth0 --match state --state NEW,ESTABLISHED,RELATED -
j ACCEPT

PaspeweHune npuema naketoB ICMP 13 BHELLHEN CeTH:

iptables -A INPUT -p icmp -d 10.0.0.2 -i hdlcO --match state --state NEW -
j ACCEPT

iptables -A OUTPUT -p icmp -s 10.0.0.2 -o hdlcO0 --match state --state
NEW, ESTABLISHED, RELATED -j ACCEPT

[Ona coxpaHenus canna HeobxoaMmo HaxaTb koMOuHaumto knaeuw Ctrl+X, 3atem Y u
Enter.

3.8.2 Hactpowka koHTponnepoB E1

[ns HacTporku napameTpoB KOHTPOSNEPOB U KPOCC-KOHHEKTOpa NpeaHasHavyeH pexumMm mux
shell. lMepexof B 9T0T pexum ocyulecTensaeTcs sBegeHnem komaHabl shell B pexxume linux shell.

router#shell

Mepexon B pexvm rnobanbHon KoHUrypaumm:

router (shell) #configure terminal

MopkntoyeHve uHtepdgernca HDLC k koHTponnepy E1 2/0:

router (shell-config) #interface HDLC 0 E1 2/0
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HaCTpOIZKa CUHXPOHU3aUMN BHYTPEHHEIO TAaKTOBOIo reHepartopa OT NOoTOokKa G.703:

router (shell-config) #network-clock-select 1 E1 2/0

BHumaHune! [Ons coxpaHeHWsa HaACTpoek, caenaHHbiXx B pexume mux shell, Heobxogmmo
BbIMOJTHUTb UX KOMUPOBaHUE B AHEPrOHE3ABUCUMYIO NaMATh:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]

3.9 NMopgknioyeHne K  npoBangepy dYepe3 kKaHan  G.703
(vHkancynsuusa PPP)

MapuwpyTtusarop MapwpyTnsaTtop
MM-22x nposanaepa

Ethernet ?_ % G.703 @
PPP

Puc. 10 Mpumep cxeMbl NOAKMIOYEHUA K NpoBangepy vepes G.703
C ucnonb3oBaHMeM UHKancynsauum PPP

3.9.1 HacTpownka ceTeBbiX NnapameTpoB

[ns HacTporkmn ceTeBbIX NapamMeTpoOB YCTPOMCTBA HEOOXOAMMO C MOMOLLBI BCTPOEHHOrO
pegakTopa nano MOCTPO4YHO, cobntodasi NpUBeOEHHY MocrnefoBaTeNlbHOCTb, BHECTM KOMaHAbl B
dann /etc/config/netconfig.sh n coxpaHnte ero. BBegeHHble KOomaHObl OyaoyT NpUMeEHeHbl nocrie
nepesarpysku yCTpoOnCTBa.

OTtkpbiTHe dhanna /etc/config/netconfig.sh ¢ NOMoLLbIO BCTPOEHHOIO pegakTopa nano:

| router#nano /etc/config/netconfig.sh

BBog nmeHn yctponcTea:

|hostname R1

3apaHue nHtepdericy ethO ip-agpeca n macku NOACETU, U €ro BKIOYEHNE:

| ifconfig eth0 192.168.1.1 netmask 255.255.255.0 up

YcTaHoBKa WHTepBana oTnpaBku coobuieHui keepalive Ha uHTepderice hdicO, a Takke
3ajaHne Tuna NHKancynaumm n ero BkovYeHue:

sethdlc hdlcO ppp
ifconfig hdlcO 10.0.0.2 netmask 255.255.255.255 dstaddr 10.0.0.1 up

HacTpoiika mapLupyTa no yMon4aHuto:

| route add default gw 10.0.0.1

BkntoveHne dunsTpa nakeTos:

|iptables -B on

HacTtporika nonutnkm no ymonyaHuio Ans Bcex TunoB naketoB - INPUT, OUTPUT wu
FORWARD. MNakeTbl 6yayT oT6pacbiBaTbCS:

iptables -P INPUT DROP
iptables -P OUTPUT DROP
iptables -P FORWARD DROP

PaspelueHune Tpaduka nitepdenca loopback:

iptables -A INPUT -i lo -j ACCEPT
iptables -A OUTPUT -o lo -j ACCEPT

HacTpowika ctatudeckoro npeodpasoBaHus agpecos (NAT):

iptables -t nat -A POSTROUTING -o hdlc0O -3j SNAT --to-source 10.0.0.2
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PaspeLueHvle nexoganx TpaH3NTHbIX NOOKITHOYEHWUIA:

iptables -A FORWARD -1 ethO -0 hdlcO -m state --state
NEW, ESTABLISHED, RELATED -j ACCEPT

iptables -A FORWARD -i hdlcO -o eth0 -m state --state ESTABLISHED,RELATED
-3 ACCEPT

PaspelleHne nogKnoYeHn K YyCTPOUCTBY U3 BHYTPEHHEN CeTH:

iptables -A INPUT -i ethO --match state --state NEW,ESTABLISHED,RELATED -7j
ACCEPT

iptables -A OUTPUT -o ethO --match state --state NEW,ESTABLISHED,RELATED -
j ACCEPT

PaspeleHune npuema naketoB ICMP 13 BHELLHEN ceTu:

iptables -A INPUT -p icmp -d 10.0.0.2 -i hdlcO --match state --state NEW -
j ACCEPT

iptables -A OUTPUT -p icmp -s 10.0.0.2 -o hdlcO --match state --state
NEW, ESTABLISHED, RELATED -j ACCEPT

[na coxpaHeHus danna HeobxoaMMo HaxaTb KomOuHaumo knasuw Ctrl+X, 3atem Y un
Enter.

3.9.2 HacTpownka koHTponnepoB E1

[ns HacTpowkn napaMeTpoB KOHTPOIIIEPOB U KPOCC-KOHHEKTOPa NpeaHa3HayeH pexum mux
shell. [epexoa B 3TOT pexum ocyLlecTBNsSeTca BBegeHmem komaHabl shell B pexwvme linux shell.

router#shell

[Mepexoq B pexvm rnobanbHOn KoHurypaumu:

router (shell) #configure terminal

MogkntoyeHune nHtepdgenca HDLC k koHTponnepy E1 2/0:

router (shell-config)#interface HDLC 0 E1 2/0

HacTtpolika CUHXpOHM3aLUMW BHYTPEHHETO TAaKTOBOIO reHeparopa oT notoka G.703:

router (shell-config) #network-clock-select 1 E1 2/0

BHumaHune! [Ons coxpaHeHus HacTpoek, caernaHHbiXx B pexume mux shell, Heobxogumo
BbINOSTHWUTB UX KOMUPOBAHWE B SHEPTOHE3ABUCUMYHO NaMSTh:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]

3.10 TMepepnauya Ethernet 4yepe3z G.703 B pexume MocTta AnAd

TOMOJIONrMU TOYKaA - ABe TOYKHU

Zelax
MM-22x
G.703 E12/0 Ethernet
Zelax
MM-22x
E12/0
Ethernet
E12/1
Zelax
MM-22x
G.703 E12/0 Ethernet
BRIDGE!

Puc. 11 NMpumep cxembl nepenaum Ethernet yepes G.703 B pexxmme mocTa
ANSA TONONOrMMn To4Ka - ABe TOYKMU
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3.10.1 HacTpouka ceTeBbIX NnapamMeTpoB

[lna HacTpowku ceTeBbIX MapaMeTpPOB YCTPOMCTBA HEOOXOOUMMO C MOMOLLbH0O BCTPOEHHOIO
pefakTopa nano MocTpoYHO, cobropasi NpUBEAEHHYH MOCNeoBaTENbHOCTb, BHECTM KOMaHAbl B
dann /etc/config/netconfig.sh n coxpaHnte ero. BBegeHHble KOMaHAbl OyaoyT NMpMMEHEHbI nocrie
nepesarpysku ycTponcrsa.

OTtkpbITHe Ganna /etc/config/netconfig.sh ¢ nomoLLbIO BCTPOEHHOIO pefakropa nano:

| router#nano /etc/config/netconfig.sh

BBog nmeHn ycTponcTaa:

|hostname R1

BkntoyeHue nHtepderica ethO 1 3agaHne makcumansHoro pasmepa kagpa 1600 bawnr:

| ifconfig ethO up mtu 1600

YcTaHoBKa TUNa nHkancynsumm u sknoyeHune nHrepdencos hdlcO m hdlcl:

sethdlc hdlcO hdlc-eth
sethdlc hdlcl hdlc-eth
ifconfig hdlcO up
ifconfig hdlcl up

CosgaHne mocta br1 n gobaenenne B Hero nHtepdencos eth0, hdlcO n hdlcl:

brctl addbr brl

brctl addif brl ethO
brctl addif brl hdlcO
brctl addif brl hdlcl

3apaHuve ip-agpeca ansa mocta brl.

ifconfig brl up 192.168.1.1

[Ona coxpaHenusa cpanna HeobxoaMmo HaxaTb koMOGuHaumio knasuw Ctrl+X, 3atem Y u
Enter.
3.10.2 Hactpowka koHTponnepoB E1

[na HacTponkn NnapameTpoB KOHTPOSNEPOB U KPOCC-KOHHEKTOPa NpeaHa3HavYeH pexmMm mux
shell. MNepexon B 370T pexum ocyliectenaeTca BeBegeHnem komaHael shell B pexume linux shell.

|router#shell

Mepexon B pexum rnobanbHOn KoHpurypaumw:

|router(shell)#configure terminal

MopkntoyeHve nHtepgericos HDLC 0 n HDLC 1 k koHTponnepam E1 2/0 n E1 2/1:

router (shell-config) #interface HDLC 0 E1 2/0
router (shell-config) #interface HDLC 1 E1 2/1

,D,J'Iﬂ yCTpOI7ICTB B yAalneHHbIX TOYKax cnegyet AONOJTHUTEeNIbHO HAaCTpPOUTb CUHXPOHU3AUUIO
BHYTPEHHEro TakTOBOro reHepatopa ot notoka G.703:

router (shell-config) #network-clock-select 1 E1 2/0

BHumaHnue! [na coxpaHeHus HacTpoek, caenaHHbix B pexume mux shell, Heobxoanmo
BbIMOJTHUTH UX KONMUPOBaHWE B 3HEPrOHE3aBNCUMYIO NaMAThb:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]
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3.11 nMepepauya Ethernet 4yepez SHDSL B pexume mocta Ans
TOMONOMMN TOUKa - ABE TOUYKU

Zelax
MM-22x
SHDSL SHDSL 2/0 Ethernet
BRIDGE!
Zelax
MM-22x
SHDSL 2/0
Ethernet
ERmEE N SHDSL 21
Zelax
MM-22x
SHDSL SHDSL 2/0 Ethernet
BRIDGE

Puc. 12 NMpumep cxembl nepenaum Ethernet yepes SHDSL B pexunme mocTta
OJ151 TONOJIOrNM TOYKA - AABE TOYKM

3.11.1 HacTpownka ceTeBbIX NnapameTpoB

[ns HacTporkm ceTeBblX NapaMeTpoB YCTPOWCTBA HEOOXOAMMO C MOMOLLbIO BCTPOEHHOrO
pedakTopa nano MocTpPoYHO, cobniogasi NpMBEAEHHYH NOCNefoBaTENbHOCTb, BHECTM KOMaHAbl B
dann /etc/config/netconfig.sh n coxpaHnte ero. BBegeHHble KOomaHAbl OyayT NpUMeEHeEHbI nocre
nepesarpysku yCTpOMCTBa.

OTkpbITHE ganna /etc/config/netconfig.sh ¢ nomoLLbI0 BCTPOEHHOIO pegakTopa hano:

| router#nano /etc/config/netconfig.sh

BBog MeHu ycTponcTaa:

|hostname R1

BkntoyeHune nHtepderica ethO n 3agaHne makcumansHoro pasmepa kagpa 1600 bawnr:

| ifconfig ethO0 up mtu 1600

YcTaHoBKa TUNa nHkancynsaumm u sknyeHne nHrtepgencos hdlcO m hdlcl:

sethdlc hdlcO hdlc-eth
sethdlc hdlcl hdlc-eth
ifconfig hdlcO up
ifconfig hdlcl up

CospgaHne mocta br1 n gobaenexuve B Hero nHtepdericos eth0, hdlcO v hdlcl.:

brctl addbr brl

brctl addif brl ethO
brctl addif brl hdlcO
brctl addif brl hdlcl

3apaHue ip-agpeca ans mocta brl n ero BkntoveHue:

ifconfig brl up 192.168.1.1

IOna coxpaHeHnus cdarna HeobxoaMMo HaxaTb koMOuHaumio knasuw Ctrl+X, 3atem Y u
Enter.

3.11.2 HacTtpouka koHTponnepoB SHDSL

[ns HacTponKM NapaMeTpPOB KOHTPOSNEPOB U KPOCC-KOHHEKTOpa NpeaHasHavyeH pexmnMm mux
shell. Nepexoa B 70T pexum ocylectenaeTcs BeBegeHnem komadapl shell B pexxume linux shell.

|router#shell

Mepexon B pexvm rnobanbHon KoHurypaumw:

|router(shell)#configure terminal
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Hactpovika koHTponnepos SHDSL 2/0 n 2/1 agna paboTbl B CUHXPOHHOM pexume C
moaynsumnen TC-PAM 32 Ha dpmkecmpoBaHHou ckopocTu 3072 Kbut/c. Mo ymonyaHuio KOHTponnepsl
OyayT paboTatb B pexume master:

router (shell-config) #controller SHDSL 2/0

router (shell-config-cntr) #clocking-scheme synchronous
router (shell-config-cntr) #modulation TC-PAM 32

router (shell-config-cntr)#line-rate 3072

router (shell-config-cntr) #no line-probing

router (shell-config-cntr) #exit

router (shell-config) #controller SHDSL 2/1

router (shell-config-cntr) #clocking-scheme synchronous
router (shell-config-cntr) #modulation TC-PAM 32

router (shell-config-cntr)#line-rate 3072

router (shell-config-cntr) #no line-probing

router (shell-config-cntr) #exit

MopkntoyeHne nHtepdencos HDLC 0 n HDLC 1 k koHTponnepam SHDSL 2/0 n SHDSL 2/1:

router (shell-config)#interface HDLC O SHDSL 2/0
router (shell-config) #interface HDLC 1 SHDSL 2/1

[nsa ycTpoWcTB B yAaneHHbIX Tovkax crnefyeT AOMNOMHUTENbHO HACTPOUTb CUHXPOHMU3aLUIo
BHYTPEHHEro TakToBOro reHeparopa ot nuHum SHDSL 1 nepeBecty ux B pexum slave:

router (shell-config) #network-clock-select 1 SHDSL 2/0
router (shell-config) #controller SHDSL 2/0

router (shell-config-cntr) #core-function NTU slave
router (shell-config-cntr) #exit

BHumaHune! [Ons coxpaHeHWss HacTpoeK, caernaHHbiX B pexume mux shell, Heobxogmumo
BbINO/THWUTB UX KOMUPOBAHWE B SHEPTOHE3ABUCUMYHO NaMSITh:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]

3.12 Tlepepava Ethernet n yactuyHoro notoka E1 yepe3 nosnHbINA
notok E1
MM-22x MM-22x

Ethernet Ethernet

E12/0 E1 E12/0

E12/1 TS 1-16 / < E12/1TS 1-16

Puc. 13 NMpumep cxembl nepepaum Ethernet u yacTtuyHoro notoka E1 yepes nosnHbIN NOoToK E1

3.12.1 HacTpouka ceTeBbIX NnapamMeTpoB

[ns HacTporkm ceTeBblX NapaMeTpoB YCTPOWCTBA HEOOGXOOMMO C MOMOLLbIO BCTPOEHHOrO
pegakTopa hano MOCTpPoYHo, cobniogasi npuBegeHHY nocrnefoBaTeNbHOCTb, BHECTM KOMaHAbl B
dann /etc/config/netconfig.sh n coxpaHnte ero. BBegeHHble KOMaHAbl OyayT NpUMEHEHbI nocre
nepesarpysku ycTponcTaa.

OTkpbITHEe danna /etc/config/netconfig.sh ¢ nomMoLLbIO BCTPOEHHOIO pefakTopa nano:

| nano /etc/config/netconfig.sh

BBoa nmeHn ycTponcTaa:

|hostname R1

BkntoyeHue nHtepdelica ethO 1 3agaHne makcumansHoro pasmepa kagpa 1600 bawnr:

| ifconfig eth0 up mtu 1600

YcTtaHoBka Ha uHtepdence hdlcO Tnna nHkancynauum hdlc-eth n ero BkntoveHue:
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sethdlc hdlcO hdlc-eth
ifconfig hdlcO up

CosgaHne mocta br1 n gobaenenune B Hero nHtepgencos eth0 u hdlcO:

brctl addbr brl
brctl addif brl ethO
brctl addif brl hdlcO

3apgaHuve ip-agpeca ans mocta brl u ero BKIYeEHWE:

ifconfig brl up 192.168.1.1

[na coxpaHenuss danna HeobxoaAMmMo HaxaTb KOMOMHaumio knaeuw Ctrl+X, 3atem Y u
Enter.
3.12.2 HacTpownka koHTponnepoB E1

[lns HacTpolku napameTpoB KOHTPOMNEPOB U KPOCC-KOHHEKTOPA NpeaHa3Ha4YeH pPexumM mux
shell. lMepexof B 9T0T pexum ocyliecTBnaeTcs BeBegeHmem komangbl shell B pexume linux shell.

|router#shell

Mepexoa B pexxum rnodanbHon KoHUrypauum:

|router(shell)#configure terminal

Hactpovika koHTponnepa E1 2/0 ans paboTbl BO hpeimMmpoBaHHOM pexmnme. HacTpoika
KaHanbHbIX rpynn 1 1 2, cogepxawmnx Tammcnotbl 1-16 n 17-31 COOTBETCTBEHHO:

router (shell-config) #controller E1 2/0

router (shell-config-cntr) #framing pcm3l

router (shell-config-cntr) #channel-group 1 timeslots 1-16
router (shell-config-cntr) #channel-group 2 timeslots 17-31
router (shell-config-cntr) #exit

Hactpovika koHTponnepa E1 2/1 ans paboTbl BO opeimMuMpoBaHHOM pexunme. HacTpoika
KaHanbHoW rpynnel 1 Ansg nepegayv TanmcrioTos 1-16:

router (shell-config) #controller E1 2/1

router (shell-config-cntr) #framing pcm31l

router (shell-config-cntr) #channel-group 1 timeslots 1-16
router (shell-config-cntr) #exit

CoegnHeHve kaHanbHOM rpynnbl 1 koHTponnepa E1 2/1 ¢ kaHanbHow rpynnon 1
KoHTponnepa E1 2/0:

|router(shell—config)#connect 1 E1 2/1:1 E1 2/0:1

MopgknoyeHune nHtepgenca HDLC O k kaHanbHOW rpynne 2 koHTponnepa E1 2/0:

| router (shell-config)#interface HDLC 0 E1 2/0:2

HacTtpoiika cMHXpoHMU3aLun BHYTPEHHEro TakTOBOro reHepartopa oT notoka E1, Bxoagsdiiero
Ha koHTponnep E1 2/1 (ansa gpyroro yCTpoucTBa cnefyeT HaCTPOUTb CUHXPOHM3aLUMIo OT noToka E1,
BXoasuiero Ha koHTponnep E1 2/0):

router (shell-config) #network-clock-select 1 E1 2/1

BHumaHune! [Ons coxpaHeHus HacTpoeK, caenaHHbiX B pexume mux shell, Heobxogmmo
BbIMOJTHUTb UX KOMUPOBaHUE B 3HEPrOHE3ABNCUMYHO NAaMATh:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]
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3.13 lepepaya Ethernet n notoka G.703 4yepe3 kaHan SHDSL
MM-22x MM-22x

Ethernet Ethernet

SHDSL

G.703

e
g

A4

Puc. 14 NMpumep cxembl nepenaum Ethernet u noroka G.703 yepe3 nuHuro SHDSL

3.13.1 HacTpounka ceTeBbiX NnapameTpoB

HacTtpolika ceTeBbix NapaMeTpoB NPOM3BOAUTCS aHanornyHo pasgeny 3.12.1.

3.13.2 HacTtpounka koHTponnepoB E1 n SHDSL

[ns HacTpowkn napaMeTpoB KOHTPOMNEPOB U KPOCC-KOHHEKTOPA NpeAHa3HayeH pexum mux
shell. [epexoa B 3TOT pexum ocyLlecTBNsaeTca BBegeHmem komaHanl shell B pexwvme linux shell.

|router#shell

Mepexon B pexvm rnobanbHon KoHurypaumu:

|router(shell)#configure terminal

Hactpowika koHTponnepa SHDSL 1/0 ans paboTbl B CUHXPOHHOM pexume C Moaynsaumen
TC-PAM 32 Ha dukcmpoBaHHoi ckopoctn 3072 KGuT/c n co3gaHue kaHanbHbiX rpynn 1 mn 2,
cogepxawmx Tanmenotbl 0-31 n 32-47 cOOTBETCTBEHHO:

router (shell-config) #controller SHDSL 1/0

router (shell-config-cntr) #clocking-scheme synchronous
router (shell-config-cntr) #modulation TC-PAM 32

router (shell-config-cntr)#line-rate 3072

router (shell-config-cntr) #no line-probing

router (shell-config-cntr) #channel-group 1 timeslots 0-31
router (shell-config-cntr) #channel-group 2 timeslots 32-47
router (shell-config-cntr) #exit

~—

Ha npoTMBOMONOXHOM YCTPOWCTBE Takke crneayeT JobaBuWTb KOMaHgy, nepesBoadLllyto
koHTponnep SHDSL 1/0 B pexum Be4OMOro:

router (shell-config) #controller SHDSL 1/0
router (shell-config-cntr) #core-function NTU slave
router (shell-config-cntr) #exit

CoegunHeHune koHTponnepa E1 2/0 ¢ kaHanbHoW rpynnon 1 koHTponnepa SHDSL 1/0:

|router(shell—config)#connect 1 E1 2/0 SHDSL 1/0:1

MopgkntoyeHne nHtepdenca HDLC 0 k kaHanbHoM rpynne 2 koHTponnepa SHDSL 1/0:

| router (shell-config)#interface HDLC O SHDSL 1/0:2

HacTtpowka CMHXpOHM3auMM BHYTPEHHErO TaKTOBOrO reHepartopa oT noToka E1, Bxoasiiero
Ha koHTponnep E1 2/0 (ana yctponctea, paboTalolwero B pexume Be4OMOro, crieayet HacTpouTb
CYHXPOHM3aUM0 OT NUHUM SHDSL):

router (shell-config) #network-clock-select 1 E1 2/0

BHumanue! [na coxpaHeHus HacTpoek, caenaHHbix B pexume mux shell, Heobxognmo
BbIMOJTHUTb UX KONMUPOBaHUE B 3HEPrOHE3aBNCUMYIO NaMAThb:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]
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3.14 Mepepaya Ethernet yepe3 aBa notoka G.703

MM-22x MM-22x
2xG.703

Ethernet Ethernet

Puc. 15 NMpumep cxembl nepepaumn Ethernet yepes gBa notoka G.703

3.14.1 HacTpo#ka ceTeBbIX NnapamMeTpoB

HacTpolika ceTeBbIX NapamMeTpoB NPOM3BOAMTCA aHanorMyHo pasgeny 3.12.1.

3.14.2 HacTpownka koHTponnepoB E1

[na HacTponKM NapameTpoOB KOHTPOSINEPOB N KPOCC-KOHHEKTOPA NpeAHasHauYeH pexnMm mux
shell. lMepexof B 3T0T pexum ocyLlecTenseTcs BBegeHnem komaHabl shell B pexxume linux shell.

router#shell

Mepexoa B pexxum rnodanbHon KoHUrypauum:

router (shell) #fconfigure terminal

Hactporika koHTponnepa IMUX 0/0 (MHBepcHbIi MmynbTunnekcop). CosgaHue OBYX
noJkaHanoB N NoAKNYeHne K HUM kaHanbHbIx rpynn Ne1 koHTponnepos E1 2/0 n E1 2/1.:

router (shell-config) #controller IMUX 0/0

router (shell-config-cntr) #sub-channel 0 E1 2/0:1
router (shell-config-cntr) #sub-channel 1 E1 2/1:1
router (shell-config-cntr) #exit

HacTtpowka koHTponnepos E1 2/0 n 2/1 gns paboTbl BO (hperMMMPOBAHHOM pPEXUME U
co3gaHve kaHanbHbIX rpynn channel-group 1, cogepxawmx TanmcnoTsl 0-31:

router (shell-config) #controller E1 2/0

router (shell-config-cntr) #framing pcm31

router (shell-config-cntr) #channel-group 1 timeslots 0-31
router (shell-config-cntr) #fexit

router (shell-config) #controller E1 2/1

router (shell-config-cntr) #framing pcm31

router (shell-config-cntr) #channel-group 1 timeslots 0-31
router (shell-config-cntr) #exit

MopkntoyeHne nHtepdericos HDLC 0 k koHTponnepy IMUX 0/0:

router (shell-config) #interface HDLC 0 IMUX 0/0

Ha ogHOM wn3 ycTpoUCTB criegyeT HacTpoOUTb CUHXPOHM3aUWMK0 BHYTPEHHEro TaKTOBOro
reHepatopa OT notoka G.703, a Takke Ha3HayMTb BTOpoM MoTok G.703 B kayecTBe pe3epBHOro
WUCTOYHMKA CUHXPOHU3aLMN):

router (shell-config) #network-clock-select 1 E1 2/0
router (shell-config) #network-clock-select 2 E1 2/1

BHuumaHue! [ns coxpaHeHusi HacTpoek, cAaenaHHblXx B pexume mux shell, Heobxognmo
BbIMOJTHUTH UX KONMUPOBaHUE B 3HEPrOHE3aBNCUMYIO MaMsTh:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]
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3.15 nepepaya Ethernet yepe3 aBa kaHana SHDSL

MM-22x MM-22x

Ethernet M 2 x SHDSL

BRIBGE

Ethernet

Puc. 16 Mpumep cxembl nepegaum Ethernet yepes gBa kaHana SHDSL

3.15.1 HacTpownka ceTeBbIX napamMeTpoB

HacTpolika ceTeBbIX NapamMeTpoB NPOM3BOAMTCA aHanorMyHo pasgeny 3.12.1.

3.15.2 HacTpownka koHTponnepoB SHDSL

[lns HacTpolkn napameTpoB KOHTPOMNEPOB U KPOCC-KOHHEKTOPA NpeaHa3Ha4YeH pPexmM mux
shell. Nepexoa B 70T pexum ocylectenaeTcsa BeegeHnem komaHabl shell B pexume linux shell.

router#shell

lMepexoa B pexxum rnodanbHon KoHUrypauum:

router (shell) #fconfigure terminal

CospaHne Ha koHTponnepe IMUX 0/0 gByx nogkaHanoB WM MNOOKIIOYEHME K HUM
kKoHTponnepoe SHDSL 2/0 n SHDSL 2/1:

router (shell-config) #controller IMUX 0/0

router (shell-config-cntr) #sub-channel 0 SHDSL 2/0
router (shell-config-cntr) #sub-channel 1 SHDSL 2/1
router (shell-config-cntr) #exit

Hactpownka koHTponnepos SHDSL 2/0 m SHDSL 2/1 gnsa paboTtbl Ha (UMKCMPOBaHHON
ckopocTtun 2048 Kbut/c:

router (shell-config) #controller SHDSL 2/0
router (shell-config-cntr)#line-rate 2048
router (shell-config-cntr) #no line-probing
router (shell-config-cntr) #exit

router (shell-config) #controller SHDSL 2/1
router (shell-config-cntr)#line-rate 2048
router (shell-config-cntr) #no line-probing
router (shell-config-cntr) #exit

Ha npoTnBononoXHoMm ycTponcTBe cnefyeTt HacTpouTb KoHTponnepbl SHDSL 2/0 1 SHDSL
2/1 pna paboTbl B pexume BeAOMOro Ha (PUKCMPOBAHHOW CKOPOCTU (3HavyeHue ckopocTu Oyaet
NPUHATO OT BEAyLLEero yCTPOUCTBa):

router (shell-config) #controller SHDSL 2/0

router (shell-config-cntr) #core-function NTU slave
router (shell-config-cntr) #no line-probing

router (shell-config-cntr) #exit

MopgkntoyeHne nHtepdenca HDLC 0O k koHTponnepy IMUX 0/0:

router (shell-config)#interface HDLC 0 IMUX 0/0

Ha yctponcTee, paboTaloleM B pexume BeJOMOro, crefyet HacTPOWUTb CUHXPOHU3ALMIO
BHYTPEHHEro TakToBOro reHeparopa oT nuHun SHDSL, a Takke Ha3HaunTb BTOpYo nuHnio SHDSL B
KayecTBe pe3epBHOr0 UCTOYHWKA CUHXPOHU3ALMN:

router (shell-config) #network-clock-select 1 SHDSL 2/0
router (shell-config) #network-clock-select 2 SHDSL 2/1

BHumaHue! [Ons coxpaHeHWs HacTpoek, caenaHHbiX B pexume mux shell, Heobxogmmo
BbINOSTHWUTB UX KOMUPOBAHWE B SHEPTOHE3ABUCUMYHO NaMSITh:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
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3.16 lepepaya Ethernet yepes 4 notoka G.703

MM-22x MM-22x
Ethernet (@7l 4xG.703 Ethernet
’ ___________

Puc. 17 NMpumep cxembl nepepaumn Ethernet yepes 4 notoka G.703

3.16.1 HacTpouka ceTeBbIX NnapamMeTpoB

HacTpolika ceTeBbIx NapamMeTpoB NPOM3BOAMTCSA aHanornyHo pasgeny 3.12.1.

3.16.2 HacTpownka koHTponnepoB E1

[ns HacTponKn NapaMeTpPOB KOHTPOSINIEPOB U KPOCC-KOHHEKTOPA NpeaHasHavYeH pexmnMm mux
shell. Nepexon B 370T pexxum ocyulecTenaeTcsa BBegeHnem komaHabl shell B pexume linux shell.

|router#shell

lMepexoa B pexxum rnodanbHon KoHUrypauum:

|router(shell)#configure terminal

Hactporika koHTponnepa IMUX 0/0. Co3gaHne nogkaHanoB 1-4 1 nogkntoveHne kaHamnbHbIX
rpynn 1 koHTponnepoB E1 1/0, 1/1, 2/0 n 2/1 K COOTBETCTBYHOLMM NogKaHanam:

router (shell-config) #controller IMUX 0/0

router (shell-config-cntr) #sub-channel 0 E1 1/0:
router (shell-config-cntr) #sub-channel 1 E1 1/1:
router (shell-config-cntr) #sub-channel 2 E1 2/0:
(
(

e e

router (shell-config-cntr) #sub-channel 3 E1 2/1:
router (shell-config-cntr) #fexit

~— o~ o~ ~—

Hactpolika koHTponnepos E1 1/0, 1/0, 2/0 n 2/1 gns paboTbl BO hpeiMMpOBaHHOM pexnme
W co3gaHMe Ha HUX KaHamnbHblX rpynn channel-group 1, B KOTOpbIX AnNs nepegadvn Mones3Hon
WHOpMaLMM CNONb3YHTCA TanmcnoTbl 1-31:

router (shell-config) #controller E1 1/0

router (shell-config-cntr) #framing pcm31

router (shell-config-cntr) #channel-group 1 timeslots 0-31
router (shell-config-cntr) #exit

router (shell-config) #controller E1 1/1

router (shell-config-cntr) #framing pcm31

router (shell-config-cntr) #channel-group 1 timeslots 0-31
router (shell-config-cntr) #exit

router (shell-config) #controller E1 2/0

router (shell-config-cntr) #framing pcm31

router (shell-config-cntr) #channel-group 1 timeslots 0-31
router (shell-config-cntr) #exit

router (shell-config) #controller E1 2/1

router (shell-config-cntr) #framing pcm31

router (shell-config-cntr) #channel-group 1 timeslots 0-31
router (shell-config-cntr) #exit

MogkntoyeHne nHtepderica HDLC 0 k koHTponnepy IMUX 0/0:

router (shell-config) #interface HDLC 0 IMUX 0/0

Ha opgHomM w3 yCTPOWCTB criegyeT HacTpoUTb CUHXPOHM3ALMI0 BHYTPEHHEro TaKTOBOMO
reHepatopa oT Bxogsiero notoka E1, a Takke HasHauuTb ocTanbHble NOTOkM E1 B kavecTtBe
pe3epBHbIX UCTOMHMKOB CUHXPOHM3aLNN:

router (shell-config) #network-clock-select 1 E1 1/0
router (shell-config) #network-clock-select 2 E1 1/1
router (shell-config) #network-clock-select 3 E1 2/0
router (shell-config) #network-clock-select 4 E1 2/1
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BHumaHune! [ns coxpaHeHusa HaAcTpoek, caenaHHbiX B pexume mux shell, Heobxoommo
BbIMOJTHUTb UX KONMUPOBaHUE B AHEPrOHE3aBUCUMYIO NaMATh:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]

3.17 nMepepaya Ethernet yepes notok E1

MM-22x MM-22x
Ethernet E1 Ethernet
— ]

Puc. 18 NMpumep cxembl nepenaum Ethernet yepes notok E1

3.17.1 HacTpounka ceTeBbiX NnapameTpoB

HacTpolika ceTeBbIX NapamMeTpoB NPOM3BOAMTCSA aHanornyHo pasgeny 3.12.1.

3.17.2 HacTpownka koHTponnepoB E1

[ns HacTponKM NapaMeTpPOB KOHTPOSINIEPOB U KPOCC-KOHHEKTOPA NpedHasHavyeH pexnMm mux
shell. lMepexof B 9T0T pexum ocyliecTBnaeTcs BBegeHmem komangbl shell B pexume linux shell.

|router#shell

Mepexoa B pexxum rnobanbHon KoHUrypauum:

|router(shell)#configure terminal

Hactpovika koHTponnepa E1 2/0 ana paboTtbl BO (hpelMUPOBaAHHOM pexume K co3gaHue
KaHanbHOWM rpynnbl 1, B KOTOPOM ANSA Nepegadn None3Hon MHdopMaunm UCrnonb3yTcsa TanMCcrnoThbl
1-31:

router (shell-confiqg) #controller E1 2/0

router (shell-config-cntr) #framing pcm31l

router (shell-config-cntr) #channel-group 1 timeslots 1-31
router (shell-config-cntr) #fexit

MopgknoyeHne nHtepdenca HDLC 0 kK nepBov kaHanbHOW rpynne koHTponnepa E1 2/0:

| router (shell-config) #interface HDLC 0 E1 2/0:1

Ha ogHoM wn3 ycTpoUCTB criegyeT HacTpOUTb CUHXPOHM3aUWM0 BHYTPEHHEro TaKTOBOro
reHeparopa oT Bxogswero notoka E1:

| router (shell-config) #network-clock-select 1 E1 2/0

BHumaHune! [Ons coxpaHeHWss HacTpoeK, caeflaHHbiX B pexume mux shell, Heobxogmmo
BbINOSTHWUTB UX KOMUPOBAHWE B SHEPTOHE3ABUCUMYHO NaMSITh:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]

3.18 Mepepaua Ethernet yepe3 notok G.703

MM-22x MM-22x
Ethernet G.703 Ethernet

BRIDGE BRIDGE!

Puc. 19 NMpumep cxembl nepenaym Ethernet yepes notok G.703

3.18.1 Hactponka ceTeBbIX napameTpoB

HacTpolika ceTeBbIx NapamMeTpoB NPOM3BOAMTCA aHanorMyHo pasgeny 3.12.1.
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3.18.2 Hactpowuka koHTponnepoB E1

[lna HacTponKM NapaMeTpPOB KOHTPOSNEPOB U KPOCC-KOHHEKTOPA NpeAHasHa4YeH pexnMm mux
shell. lMepexof B 3T0T pexum ocyllecTenseTcs BBegeHnem komaHabl shell B pexxume linux shell.

router#shell |

lMepexoa B pexxum rnobanbHon KoHUrypauum:

router (shell) #configure terminal |

MoakntoyeHne nHtepdenca HDLC 0 k koHTponnepy E1 2/0 B HehpenMnMpoBaHHOM PEXMME:

router (shell-config) #interface HDLC 0 E1 2/0 |

Ha ogHom M3 ycTpoWCTB criefyeT HacTpOUTb CUMHXPOHM3ALUMIO BHYTPEHHEro TakTOBOro
reHepaTopa o1 Bxogswero notoka G.703:

router (shell-config) #network-clock-select 1 E1 2/0 |

BHumanune! [ns coxpaHeHusa HaACTpoek, caenaHHbiXx B pexume mux shell, Heobxogumo
BbINOJTHUTb UX KOMUPOBaHUE B AHEPrOHE3ABUCUMYIO NaMATh:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]

3.19 nlepepaya Ethernet yepe3s kaHan SHDSL

MM-22x MM-22x

Ethernet SHDSL

Ethernet

Puc. 20 NMpumep cxembl nepegaym Ethernet yepes kaHan SHDSL

3.19.1 HacTpomka ceTeBbIX NnapamMeTpoB

HacTpoiika ceTeBbix NapamMeTpoB NPOM3BOAMTCS aHanorM4yHo pasgeny 3.12.1.

3.19.2 HacTpounka koHTponnepoB SHDSL

[ns HacTponKM NapaMeTpOB KOHTPOSNEPOB N KPOCC-KOHHEKTOpPa NpeaHasHauyeH pexmnm mux
shell. Nepexoa B 3T0T pexum ocyllecTBnaeTcsa BBegeHnem komaHael shell B pexume linux shell.

router#shell |

Mepexon B pexvm rnobanbHon KoHurypaumu:

router (shell) #fconfigure terminal |

Ha ogHOM u3 ycTponcTB cnefyeTt HacTpouTb koHTponnep SHDSL 2/0 gna paboTbl B pexum
BedyLwero (HacTpomka Mo YyMOMNYaHWio), B CUHXPOHHOM pexume ¢ mogynsumen TC-PAM 32 Ha
dukcmpoBaHHoun ckopocTun 3072 Kbut/c:

router (shell-config) #controller SHDSL 2/0

router (shell-config-cntr) #clocking-scheme synchronous
router (shell-config-cntr) #modulation TC-PAM 32

router (shell-config-cntr) #line-rate 3072

router (shell-config-cntr) #no line-probing

router (shell-config-cntr) #exit

Ha npoTuBOMNONOXHOM YCTPONCTBE CriefyeT HacTpouTb koHTposep SHDSL 2/0 gnsa paboTbl
B pexumMe BeOOMOro, B CUHXPOHHOM pexume ¢ mogynsumen TC-PAM 32 Ha uKkcMpoBaHHON
CKOPOCTM (3Ha4YeHne CKOpoCTM BYAET NPUHATO OT BeAyLLEero yCTponcTBea):

router (shell-config) #controller SHDSL 2/0

router (shell-config-cntr) #core-function NTU slave
router (shell-config-cntr) #clocking-scheme synchronous
router (shell-config-cntr) #modulation TC-PAM 32

router (shell-config-cntr) #no line-probing
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Irouter(shell—confiq—cntr)#exit

Ha ycTtponctese, paboTtawolem B pexume BeOOMOro, Takke crefyet HacTpouUTb
CUHXPOHM3aUMI0 BHYTPEHHErO TaKTOBOro reHeparopa oT nMnHum SHDSL.:

| router (shell-config) #network-clock-select 1 SHDSL 2/0

MopkntoyeHne nHtepgenca HDLC 0 k koHTponnepy SHDSL 2/0:

| router (shell-config)#interface HDLC O SHDSL 2/0

BHumanune! [nsi coxpaHeHuss HACTpoOeK, caerlaHHbiX B pexuMe mux shell, Heobxogmmo
BbINOMHUTB UX KOMUPOBAaHWE B SHEPTOHE3AaBUCUMYIO NaMSTh:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]

3.20 Mepepaya Ethernet yepe3 V.35 Ha ckopocTu 8192 Kout/c
MM-22x MM-22x

Ethernet V.35 Ethernet
—— B R1D G E BRIDGE

Puc. 21 NMpumep cxembl nepepaym Ethernet V.35

3.20.1 HacTpownka ceTeBbiX NnapamMeTpoB

HacTpolika ceTeBbIX NapamMeTpoB NPOM3BOAMTCSA aHanorMyHo pasgeny 3.12.1.

3.20.2 HacTpownka koHTponnepos UPI

[na HacTponkn napameTpoB KOHTPOMNEPOB N KPOCC-KOHHEKTOPA NpeaHasHavyeH pexmnMm mux
shell. Nepexon B 370T pexvm ocyliecTenaeTcs BeegeHnem komaHael shell B pexume linux shell.

|router#shell

Mepexon B pexvm rnobanbHOn KoHpurypaumw:

|router(shell)#configure terminal

HacTtpovika koHTponnepa UPI 2 ona paboTel Ha ckopoctu 8192 Kéut/c:

router (shell-config) #controller UPI 2/0
router (shell-config-cntr) #clock rate 8192
router (shell-config-cntr) #fexit

MopkntoyeHve nHtepderica HDLC 0 k koHTponnepy UPI 2/0:

| router (shell-config) #interface HDLC 0 UPI 2/0

Ha ogHOM wn3 ycTpoUCTB credyeT HacTPOUTb CUHXPOHU3ALMIO BHYTPEHHErO TaKTOBOrO
reHepatopa ot kaHana V.35:

| router (shell-config) #network-clock-select 1 UPI 2/0

BHumanue! [na coxpaHeHus HacTpoek, caenaHHbix B pexume mux shell, Heobxognmo
BbIMOJTHUTH UX KONMUPOBaHUE B 3HEPrOHE3aBNCUMYIO NaMsITh:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]
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3.21 Tlepepaya yacTu4yHoro notoka E1 yepes V.35
MM-22x MM-22x

E1TS 1-16 V.35 ﬂ E1TS 1-16

Puc. 22 NMpumep cxeMbl nepegaym 4yactu4yHoro notoka E1 yepes V.35

3.21.1 HacTpo#ka ceteBbIX NapamMeTpoB

HacTtpolika ceTeBbix NapaMeTpoB NPOM3BOANTCHA aHanorMyHo pasgeny 3.12.1.

3.21.2 HacTtpounka koHTponnepoB E1 u UPI

[ns HacTponKM NapaMeTpPOB KOHTPOSINIEPOB U KPOCC-KOHHEKTOPA NpeAHasHa4YeH pexnMm mux
shell. lMepexof B 3T0T pexum ocyLlecTenseTcs BBegeHnem komaHabl shell B pexxume linux shell.

|router#shell |

[Mepexoa B pexxum rnobanbHon KoHUrypauum:
|router(shell)#configure terminal |

Hactpowika koHTponnepa E1 1/0 gna paboTbl BO (hbpeMMMpOBaHHOM pexvmMe U co3gaHue
KaHanbHOW rpynnbl 1, B KOTOPOW ANs nepegayv nonesHon UHGopMaunmM UCnonb3ylTCa TauMCnoThbl
1-16:
router (shell-config) #controller E1 1/0
router (shell-config-cntr) #framing pcm31
router (shell-config-cntr) #channel-group 1 timeslots 1-16
router (shell-config-cntr) #fexit

Hactpovika koHTponnepa UPI 2/0 gns paboTbl Ha ckopoctu 1088 Kowut/c. Hactpoiika
pexvMa KagpOBOW CMHXPOHM3auuW, COOTBeTCTByoLWen crtaHgapty G.704. CosgaHue KaHarnbHbIX
rpynn 1 un 2. MNepBas kaHanbHasa rpynna coaepXuT TanmcroT 0 n cnyxuT ansg nepefavv AaHHbIX
Ethernet, BTopas kaHanbHas rpynna cogepxuT Tammcnotel 1-16 1 ucnonb3yetca ona nepenayu
OaHHbIX YaCcTUYHOro notoka E1.:
router (shell-config) #controller UPI 2/0
router (shell-config-cntr) #clock rate 1088
router (shell-config-cntr) #framing el
router (shell-config-cntr) #channel-group 1 timeslots 0

( )

( )

router (shell-config-cntr) #channel-group 2 timeslots 1-16
router (shell-config-cntr) #exit

CoeanHeHve kaHanbHom rpynnbl 1 koHTponnepa E1 1/0 ¢ kaHanbHOM rpynnon 2
koHTponnepa UPI 2/0, ncnonb3ys Kpocc-KOHHEKTOP:
|router(shell—config)#connect 1 E1 1/0:1 UPI 2/0:2 |

MopkntoyeHve nHtepderica HDLC 0 k kaHanbHou rpynne 1 koHTpornnepa UPI 2/0:
| router (shell-config) #interface HDLC 0 UPI 2/0:1 |

HacTporika CUHXpPOHM3aLMM BHYTPEHHErO TakTOBOrO reHepaTopa OT BXOAsLero notoka E1
(onsa BTOPOro yCcTponcTBa criefyeT HaCTPOUTb CUHXPOHM3aL M0 OT NnHuK V.35)
| router (shell-config) #network-clock-select 1 E1 1/0 |

BHumanue! [na coxpaHeHus HacTpoek, caenaHHbix B pexume mux shell, Heobxoanmo
BbIMOJTHUTb UX KONMUPOBaHUE B 3HEPrOHE3aBNCUMYIO NaMAThb:
router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]
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3.22 Hactpounka cuHxpoHusauum BpemenHun (NTP)

MM-22x

@%}— ]
£ =

Puc. 23 Mpumep cxembl gns nonyyeHus cMHxpoHusauum ot NTP-cepBepa

3.22.1 HacTpouka ceTeBbIX NnapamMeTpoB

[na HacTponkn ceTeBbiX NMapaMeTpoB YCTPOWCTBA HEOHXOAMMO C MOMOLLLIO BCTPOEHHOIo
pefakTopa hano MOCTPOYHO, cobnoaasi NpMBEAEHHY0 NOCneaoBaTeNbHOCTb, BHECTU KOMaHAbl B
dann /etc/config/netconfig.sh n coxpaHnte ero. BBegeHHble KomaHabl OyayT nNpuMeEHeHbl nocre
nepesarpysku ycTponcraa.

OTtkpbiTHe anna /etc/config/netconfig.sh ¢ nomoLLbI0 BCTPOEHHOIO peakTopa hano:

| router#nano /etc/config/netconfig.sh

BBog nmeHn ycTponcTaa:

|hostname R1

BkntoyeHune untepdgenca eth0 v 3agaHne makcumanbHoro pasmepa kagpa 1600 bant:

| ifconfig eth0 up mtu 1600

3apaHue IP-agpeca gns uHTepdeiica ethO:

| ifconfig eth0 192.168.1.1

3.22.2 Hactpouka NTP

HacTpowka nonyyeHus cuHxpoHusaumm ot NTP-cepepa kaxable 10 MUHYT (npom3BoanTCS B
davine netconfig.sh):

[ ntp "10 * * » *" 192.168.1.100

[Ona coxpaHenus channa HeobxoaMmo HaxaTb koMObuHaumio knasuw Ctrl+X, 3atem Y un
Enter.

YcTaHOBUTL AATy U Bpemsi, NOCpeAcTBOM pa3oBoro 3anpoca k NTP-cepeepy:

| router#ntpdate 192.168.1.100

3.23 Hactpounka moHutopuHra no SNMP

MM-22x
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Puc. 24 Mpumep cxeMbl A4Nsi MOHUTOPUHra yctpomncTBa no SNMP

3.23.1 Hactponka ceTeBbIX NapameTpoB

[na HacTponkM ceTeBbIX MapamMeTpoB YCTPONCTBA HEOOXOAMMO C MOMOLLbIO BCTPOEHHOrO
pedakTopa nano MOCTPOYHO, cobnogas npuvBeAeHHYo MocrnefoBaTerNibHOCTb, BHECTUM KOMaHAbl B
danin /etc/config/netconfig.sh n coxpaHuTb ero. BBeaeHHble kOMaHAbl OyaAyT NpMMeEHeHbl nocne
nepesarpysku yCTpOMCTBaA.

OTtkpbiTHE Ganna /etc/config/netconfig.sh ¢ nomoLLbI0 BCTPOEHHOIO pegakTopa hano:

| routerf#nano /etc/config/netconfig.sh

BBog nmeHn yctponcTea:

|hostname R1
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BkntoyeHune untepgenca eth0 v sagaHne makcumansHoro pasmepa kagpa 1600 bant:

| ifconfig ethO up mtu 1600

3apaHuve IP-agpeca ans uHtepcdenica ethO:

| ifconfig eth0 192.168.1.1

BBog KoMaHfbl Ans 3anycka npouecca snmpd:

| snmpd -c /etc/snmpd.conf

[na coxpaHeHus danna HeobxoauMMo HaxaTb KomOuHaumo knasuw Ctrl+X, 3atem Y un
Enter.

3.23.2 Hactpouka SNMP

Ona HacTtporikn SNMP Heobxoommo oTkpbITb tharn /etc/config/snmpd.local.conf B TekcToBOM
pefaktope hano U B BMAE OTAENbHbIX CTPOK BBECTU B (panin KOMaHAbl HacTponku. BeegeHHble
KomaHAbl OyaoyT npuMeHeHbl nocne nepesarpysku yCTpOMUCTBa.

OTkpbiTHE dhanna /etc/config/snmpd.local.conf B TekCTOBOM peAakTope nano:

| router#nano /etc/config/snmpd.local.conf

HacTtpowka nmenn community ans yteHns SNMP napameTpos:

| rocommunity public

HacTtpoika umeHn community ans otnpasku SNMP-trap coobLueHui:

| trapcommunity public

Hactpovika IP-agpeca cepBepa ans otnpaBkn SNMP-trap coobLueHuiA:

| trapsink 192.168.1.50

HacTtpovika BkntoveHnsa otnpaBkm SNMP-trap 06 nsmeHeHUn COCTOSIHUIA MHTEPECOB:

| linkUpDownNotifications yes

Beog nHgopmMaumm o TeKyLLLEM MECTOHAXOXAEHUU YCTPOUCTBA:

| sysLocation Moscow, Zelenograd, Zavodskaya st., 1B, bldg 2

BBog KOHTaKTHOW MHGOpMaLWn agMUHUCTpaTopa A4aHHOTO YCTponCTBa:

| syscontact Admin +74957487178

IOna coxpaHeHnus darna HeobxoaMMo HaxaTb KoMOuHaumio knaeuw Ctrl+X, 3atem Y u
Enter.

3.24 Syslog

MM-22x

ES—

Puc. 25 NMpumep cxeMbl st NonyyeHUss COOGLLEHUIA OT YCTPOUCTBA NO NPOTOKosy syslog

il e mllm

3.24.1 HacTpomka ceTeBbIX NnapamMeTpoB

[na HacTponkM ceTeBbIX MapamMeTpoB YCTPOMNCTBA HEOOXOAMMO C MOMOLLbO BCTPOEHHOrO
pedakTopa nano MoCTPOYHO, cobnogasi NpUBEAEHHYH MOCNefoBaTENbHOCTb, BHECTM KOMaHAbl B
davin /etc/config/netconfig.sh n coxpaHuTb ero. BeBeaeHHble kOMaHAbl OyayT NMpUMMEHeHbl Mocrne
nepesarpysku yCTpoOMCTBa.

OTtkpbiTHEe Ganna /etc/config/netconfig.sh ¢ nomoLLb0 BCTPOEHHOIO pegakTopa nano:

| routerf#nano /etc/config/netconfig.sh

BBog nmeHn yctponcTea:

|hostname R1
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BkntoyeHune untepdgenca eth0 v sagaHne makcumansHoro pasmepa kagpa 1600 bant:

| ifconfig ethO up mtu 1600

3apaHuve IP-agpeca gns nHtepderica ethO:

| ifconfig eth0 192.168.1.1

[na coxpaHeHus danna HeobxoaMMo HaxaTb KomOuHaumo knasuw Ctrl+X, 3atem Y un
Enter.

3.24.2 HacTtpounka Syslog

Ona HacTponku Syslog Heobxoaumo OTKpbITb dhawn /etc/config/syslog.conf B TekcTtoBom
pefakTope hano v BBeCTM B pann KomaHay HacTpoviku. BeegeHHas komaHpa ©yaet npumeHeHa
nocre nepesarpysku ycTponcTBa.

OTkpbiTHEe danna /etc/config/syslog.conf ¢ TOMOLLLIO BCTPOEHHOrO pegakTtopa hano:

| router#nano /etc/config/syslog.conf

B OTKpbIBLLEMCS OKHE TEKCTOBOrO pefakropa Nnano HyXXHO OOMNOMNHWTb KomaHgy syslogd
ykasaHuem IP-agpeca syslog-cepsepa, YToObl KOMaHaa NpuHAna cneayLwmi Bug;

[ syslogd -1 7 -y -N -L -R 192.168.1.50

[Ona coxpaHenuss danna HeobxoaMMo HaxaTb koMObuHaumio knaeuw Ctrl+X, 3atem Y u
Enter.

3.25 C6op aunarHocTu4yeckon nHcpopmaumm (komaHaa tech-support)

MM-22x

e

Puc. 26 NMpumep cxembl noantoyeHus K tftp-cepsepy
ANA BbIrPy3KM AnarHoctu4yeckon uHdopmaumm

3.25.1 HacTpouka ceTeBbIX NnapamMeTpoB

[ns HacTporkn ceTeBbIX NapaMeTpoOB YCTPOWCTBA HEOOXOOMMO C MOMOLLBI BCTPOEHHOTrO
pefakTopa nano MOCTPO4YHO, cobntodasi NpUBeOEeHHY MocrefoBaTeNlbHOCTb, BHECTM KOMaHAbl B
danin /etc/config/netconfig.sh n coxpaHuTb ero. BeBeaeHHble kOMaHAbl OyoyT NpUMMEHEHbI Mocre
nepesarpysku yCTpOMCTBA.

OTtkpbiTHe dhanna /etc/config/netconfig.sh ¢ nOMOLLLIO BCTPOEHHOTO pegakTopa nano:

| routerf#nano /etc/config/netconfig.sh

BBog nmeHn yctponcrea:

|hostname R1

BkntoueHune untepdgenca eth0 n sagaHne makcumansHoro pasmepa kagpa 1600 bant:

| ifconfig eth0 up mtu 1600

3apaHwue IP-agpeca ansa nHtepdenca ethO:

| ifconfig eth0 192.168.1.1

[Ona coxpaHenus ¢anna HeobXxoaMMo HaxaTb koMOuHaumio knasuw Ctrl+X, 3atem Y u
Enter.

3.25.2 BbiBOA AnarHoctu4yeckonm nHpopmaumm Ha KOHCOSb

BbiBOOg KOMaHAbl tech-support COOEPXUT KOH(UrypauWOHHble hannbl, a Takke
CTaTUCTMKY paboTbl yCTPOMCTBA.

[ns BbIBOOA AMarHOCTUYECKON MH(bOpMaLI,MM Ha KOHCONb HeobX0AMMO BBECTU cnenyrouyro
KOMaHA4y:
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|router#tech—support

3.25.3 Bbirpy3ka guarHoctuyeckoun nHdopmaumm Ha tftp-cepsep

[na oTnpaBkn apxuBa C KOHUrypaumen n ctatuctmkon paboTbl yCTponcTBa Ha tftp-cepeep
HEeODOXOAMMO BBECTW CNEAYIOLLYI0 KOMaHAY:

| router#tech-support -u 192.168.1.50

3.26 DHCP-knueHT

MM-22x
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Puc. 27 NMpumep cxembl Ans nony4vyeHus ceTeBbix napameTpoB oT DHCP-cepBepa

3.26.1 HacTpouka ceTeBbIX NnapamMeTpoB

He TpebyeTcs.

3.26.2 HacTponka DHCP-knueHTa

[ns HacTporkm ceTeBbIX NapaMeTpoB YCTPOWCTBA HEOOXOOMMO C MOMOLLBI BCTPOEHHOTrO
pefakTopa nano MOCTPO4YHO, cobniodasi NpUBeAEeHHY MOCNefoBaTeNbHOCTb, BHECTU KOMaHAbl B
dann /etc/config/netconfig.sh n coxpaHnte ero. BBegeHHble KOomaHabl OyaoyT nNpuUMeEHeHbl nocrie
nepesarpysku yCTpoOnCTBa.

OTkpbITHE ganna /etc/config/netconfig.sh ¢ nomoLLbI0 BCTPOEHHOIO pegakTopa nano:

| router#nano /etc/config/netconfig.sh

HacTtpowka DHCP-knveHTa npoussoauTcsa B davine netconfig.sh:

|udhcpc -g -1 ethoO

[Ona coxpaHenus danna HeobxoamMmo HaxaTb koMOuHaumio knasuw Ctrl+X, 3atem Y u
Enter.

3.27 DHCP-cepBep

MM-22x
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Puc. 28 Mpumep cxemsbl, koraa MM-22x 6yaeT BbicTynatb B ponu DHCP-cepBepa

3.27.1 Hactponka ceTeBbIX NnapameTpoB

[ns HacTporkn ceTeBblX NapaMeTpoB YCTPOWCTBA HEOOGXOOMMO C MOMOLLbIO BCTPOEHHOrO
pefaktopa nano MOCTPOYHO, cobnopas NpvBEAeHHYI0 MOCMneAoBaTeNbHOCTb, BHECTM KOMaHAbl B
danin /etc/config/netconfig.sh n coxpaHuTb ero. BeBeaeHHble kOMaHAbl OyoyT NpUMMEHEHbI Mocre
nepesarpysku ycTponcTea.

OTkpbITHE danna /etc/config/netconfig.sh ¢ NomMoLLbIO BCTPOEHHOIO pefakropa nano:

| router#nano /etc/config/netconfig.sh

BBoa nmeHn ycTponcTaa:

|hostname R1

BkntoyeHue nHtepderica ethO 1 3agaHne makcumansHoro pasmepa kagpa 1600 bawnr:

| ifconfig eth0 up mtu 1600
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3apaHuve ip-agpeca ans uitepdenica ethO:

| ifconfig eth0 192.168.1.1

Aktneauuna DHCP-cepsepa:

|udhcpd /etc/config/udhcpd.conf

3.27.2 HacTtponka DHCP-cepBepa

KoHdpurypmposaHue napametpos DHCP-cepBepa nponssogutcs B haine udhcpd.conf.

OTtkpbiTMe anna udhcpd.conf ¢ noMOLLBIO BCTPOEHHOrO pefakropa hano:

router#nano udhcpd.conf

BblgeneHvne nyna agpecos:

# Sample udhcpd configuration file (/etc/config/udhcpd.conf)
# The start and end of the IP lease block

start 192.168.1.52 #default: 192.168.0.20

end 192.168.1.154 #default: 192.168.0.254

MHTepdenc, KoTopbin 6yaeT Mcrnonb3oBaTbCs CEPBUCOM:

# The interface that udhcpd will use
interface ethO #default: ethO

MakcumansHoe kKonu4ecTeo apeHa |IP-agpecos, N0-ymMonYyaHuio paBHo 254:

|max_leases 100 #default: 254

CoxpaHeHve kaxgon Bblgayv IP-agpeca B davine:

| remaining yes #default: yes

Bpewmsi, B TedeHune KoToporo cepBuc byaeT 3anucbiBaTb BblAaHHble IP-agpeca B oTAENbHbIN
dann:

| auto_time 15 #default: 7200 (2 hours)

Bpemsi, Ha koTopoe IP-agpec OyameT 3apesepBupoBaH, B cnydae ecnu DHCP-cepsep
nony4uT coobueHne ob oTkase:

| #decline time 3600 #default: 3600 (1 hour)

Bpewmsi, Ha koTopoe IP-agpec OyneT 3ape3epBUpOBaH, B Crydae ecnu BO3HUKHET ARP-
KOH(NUKT:

| #conflict time 3600 #default: 3600 (1 hour)

Bpewms, Ha KoTopoe BblgeneHHbIV IP-agpec 6yaeT 3ape3epBUpoOBaH:

| #offer time 60 #default: 60 (1 minute)

[Ona coxpaHeHnus channa HeobxoaMmo HaxaTb koMbuHaumio knasuw Ctrl+X, 3atem Y u
Enter. BBegeHHble KomaHabl 6yoyT NpUMEHEHbI NOcne nepesarpyskyu yCTPOUCTBa.

3.28 Bond (o6beauMHeHMe NMPOMNYCKHOW CMOCOOHOCTU HECKOSbKUX
nogkKaHanos)

MM-22x MM-22x

Puc. 29 NMpumep cxembl peanusauum pexuma bond

3.28.1 Hactponka ceTeBbIX napameTpoB

[ns HacTporkn ceTeBblX NapaMeTpoB YCTPOWCTBA HEOOGXOOMMO C MOMOLLBIO BCTPOEHHOrO
pefjaktopa nano MOCTPOYHO, cobnopas NpvBEAeHHYI0 NMOoCrneAoBaTeNbHOCTb, BHECTM KOMaHAbl B
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dann /etc/config/netconfig.sh n coxpaHnte ero. BBegeHHble kKomaHabl OyayT npuMeHeHbl nocrie
nepesarpysku ycTponcTsa.

OTtkpbITHe Ganna /etc/config/netconfig.sh ¢ nomoLLbIO BCTPOEHHOIO pefakropa nano:

router#nano /etc/config/netconfig.sh

BBog nmeHn ycTponcTaa:

hostname R1

BkntoyeHue nHtepderica ethO 1 3agaHne makcumansHoro pasmepa kagpa 1600 bawnr:

ifconfig ethO up mtu 1600

Hactpolika nitepdericos HDLC:

sethdlc hdlcO hdlc-eth
sethdlc hdlcl hdlc-eth
ifconfig hdlcO down
ifconfig hdlcl down

CospaHune nHtepderica bond0 1 gobaeneHune B Hero nHtepdgericor hdicO u hdlcl:

bondctl add bondO
bondctl attach bond0 hdlcO hdlcl

BkntoyeHune nHtepdericos HDLC n nHtepdeiica bond:

ifconfig hdlcO up
ifconfig hdlcl up
ifconfig bond0 up

HacTtpowka nHtepdenca Bridge:

brctl addbr brl

brctl addif brl ethO

brctl addif brl bondO
ifconfig brl up 192.168.1.1

[Ona coxpaHeHnus carna HeobxoaAMmMo HaxaTb KoMOWHauumto knaeuw Ctrl+X, 3atem Y u
Enter.

3.28.2 Hactpownka koHTponnepoB E1

[ns HacTponKM NapaMeTpPOB KOHTPOSNEPOB U KPOCC-KOHHEKTOpa NpeaHasHauyeH pexmnm mux
shell. Nepexoa B 3T0T pexum ocyllectenaeTca sBegeHnem komarngbl shell B pexume linux shell.

router#shell

Mepexon B pexvm rnobanbHon KoHurypaumu:

router (shell) #fconfigure terminal

MogkntoyeHune nHtepdgencos HDLC 0 n HDLC 1 k koHTponnepam E1 2/0 n E1 2/1.:

router (shell-config)#interface HDLC 0 E1 2/0
router (shell-config)#interface HDLC 1 E1 2/1

BHumaHune! [Ons coxpaHeHWs HacTpoeK, caefaHHbiX B pexume mux shell, Heobxogumo
BbINOSTHWUTB UX KOMUPOBAHWE B SHEPTOHE3ABUCUMYHO NaMSITh:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]
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3.29 MLPP

MM-22x MLPP MM-22x
2xE1

G=* G=*

Puc. 30 NMpumep cxembl npumeHeHuns MLPP

3.29.1 Hactponka ceTeBbiX NapameTpoB B pexuma mocta (bcp)

[na HacTponKM ceTeBbIX MapamMeTpoB YCTPOMUCTBA HEOOXOAMMO C MOMOLLLI0 BCTPOEHHOIO
pefakTopa nano MOCTPOYHO, cobrnopas NpVBEAEHHYO MOCrefoBaTENbHOCTb, BHECTM KOMaHAbl B
dann /etc/config/netconfig.sh n coxpaHntb ero. BBegeHHble KOMaHAbl OyaoyT NpMMEHEHbI nocrie
nepesarpysku yCTponCTBa.

OTtkpbITHE ganna /etc/config/netconfig.sh ¢ nomoLLbI0 BCTPOEHHOIO pegakTopa hano:

| router#nano /etc/config/netconfig.sh

BBog nmeHn yctponcraa:

|hostname R1

BkntoyeHune untepdgenca eth0 v 3agaHne makcumanbHoro pasmepa kagpa 1600 bant:

| ifconfig eth0 up mtu 1600

HacTtpowka nHrepdencos HDLC:

sethdlc hdlcO ppp-link
sethdlc hdlcl ppp-link
ifconfig hdlcO down
ifconfig hdlcl down

Cospanue nHtepderica ppp0 ¢ Tunom Ethernet (bcp) u HacTpownka Multilink:

pppctl add ppp0 bcp

pppctl set ppp0 link multilink
pppctl link ppp0 add 1 serial hdlcO
pppctl link pppO add 2 serial hdlcl

BkntoveHune nHrepdencos HDLC vn nHtepdenca pppo:

ifconfig hdlcO up
ifconfig hdlcl up
ifconfig ppp0 up mtu 1600

CosgaHue nHTepderica brl n gobaeneHune B Hero nHtepdencos eth0 n ppp0:

brctl addbr brl

brctl addif brl ethO

brctl addif brl ppp0

ifconfig brl up 192.168.2.118

HobasneHve mapLipyTa no-ymonyaHuio:

route add default gw 192.168.2.1

[Ona coxpaHeHnus charna HeobxoaMmo HaxaTb KOMOWHaumto knaeuw Ctrl+X, 3atem Y u
Enter.

3.29.2 HacTtponka ceTeBbiX napamMeTpoB B pexume MapLupyTusauum
(ipcp)

[na HacTponkM ceTeBbIX MapamMeTpoB YCTPOWCTBA HeoOXOAMMO C MOMOLLbID BCTPOEHHOrO
pedakTopa nano MOCTPOYHO, cobnogas npuvBeAeHHYo MocrnefoBaTerNibHOCTb, BHECTUM KOMaHAbl B
danin /etc/config/netconfig.sh n coxpaHuTb ero. BeBeaeHHble kOMaHAbl OyoyT NpUMMEHEHbI Mocre
nepesarpysku yCTpOMCTBa.
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OTkpbITHEe Ganna /etc/config/netconfig.sh ¢ nomoLLbI BCTPOEHHOIO pefakropa nano:

| router#nano /etc/config/netconfig.sh

BBog nmeHn ycTponcTaa:

|hostname R1

BkntoyeHue nHtepderica ethO 1 3agaHne makcumansHoro pasmepa kagpa 1600 bawnr:

[ ifconfig eth0 192.168.1.1 up mtu 1600

Hactpolika nitepdericos HDLC:

sethdlc hdlcO ppp-link
sethdlc hdlcl ppp-link
ifconfig hdlcO down
ifconfig hdlcl down

CosgaHne nHtepderica ppp0 ¢ Tnnom ipv4 (ipcp) n Hactporika Multilink:

pppctl add pppl0 ipcp
pppctl set ppp0 link multilink

pppctl link ppp0 add 1 serial hdlcO

pppctl link pppO add 2 serial hdlcl

pppctl set pppO0 ip-local 192.168.2.1

pppctl set ppp0 netmask-local 255.255.255.128
pppctl set ppp0 defaultroute on

BkntoyeHune nHtepdgerico HDLC n nHtepdenica pppO:

ifconfig hdlcO up
ifconfig hdlcl up
ifconfig pppO0 up

[Ona coxpaHeHnus cbanna HeobXxoaAMMO HaxaTb KOoMOuHaumio knaeuw Ctrl+X, 3atem Y u
Enter.

3.29.3 Hactpowka koHTponnepoB E1

[na HacTponkn napameTpoB KOHTPOMNEPOB U KPOCC-KOHHEKTOPa NpeaHasHavYeH pexmnMm mux
shell. Nepexon B 370T pexxum ocyllecTenaeTcs BBegeHnem komaHael shell B pexume linux shell.

|router#shell

Mepexon B pexum rnobanbHOn KoHurypaumw:

|router(shell)#configure terminal

HacTtpowka koHTponnepos E1 2/0 n 2/1 gna paboTbl BO (HPEMMMPOBAHHOM pEXUME U
co3gaHve KaHanbHOW rpynnbl 1, B KOTOPOW ANs nepegayn nonesHow MHopmMauum UCnonb3yloTcs
TanmcnoTsl 1-31:

router (shell-config) #controller E1 2/0

router (shell-config-cntr) #framing pcm31

router (shell-config-cntr) #channel-group 1 timeslots 1-31
router (shell-confiqg) #controller E1 2/1

router (shell-config-cntr) #framing pcm31l

router (shell-config-cntr) #channel-group 1 timeslots 1-31
router (shell-config-cntr) #exit

—~ o~ o~~~

MopknoyveHne nHtepdencos HDLC 0 n HDLC 1 kK nepBOKM KaHanNbHOMW rpynne KOHTPONnepos
E1 2/0:1 n E1 2/1:1 cOOTBETCTBEHHO:

router (shell-config) #interface HDLC 0 E1 2/0:1
router (shell-config) #interface HDLC 1 E1 2/1:1

Ha ogHOM wn3 ycTpOMCTB credyeT HacTPOUTb CUHXPOHU3AUUIO BHYTPEHHEro TaKTOBOrO
reHepaTopa oT Bxogsulero notoka G.703:

| router (shell-config) #network-clock-select 1 E1 2/0

BHumanue! [na coxpaHeHus HacTpoek, caenaHHbix B pexume mux shell, Heobxognmo
BbINOJTHUTL UX KONMUPOBaHUE B 3HEPrOHE3aBNCUMYIO NaMsAThb:

Irouter(shell)#copy running-config startup-config
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***Building running configuration...266 bytes
[OK]

3.30 HacTtpowuka TyHHensa GRE L2

L2 GRE-tunnel

MM-22x _-=—"" =~ _ MM-22x
- ~
fﬁ\
- 192.168.0.1 10.0.12.1 B crern 10.0.23.1 192.168.0.2| 1 -
= eth0.10 eth0.20 eth0.20 eth0.10 B
— L= ==

10.0.12.2 10.0.23.2

Puc. 31 NMpumep cxembl npumeHeHUs1 TyHHen GRE L2

3.30.1 NMpoBepka noaaepxku koHcpurypuposaHma GRE L2 TyHHenA

Heobxoaumo npoBepuTb TekyLuyto Bepcuio MO n, ecnu yctaHoBneHa Bepcus Huxke 1.25.6.8,
cnegyet obHoBuTb O go aton Bepcum wunu Bbiwe (akTyanbHoe 1O HaxoguTCs MO CCbIMKE:
https://www.zelax.ru/support/soft/mm-22x-52x).

[ns npoBepku ycTaHoBreHHow Bepcun MO BBEAUTE KOMaHAY:

|router#version

Bepcus MO ykasaHa B cTpoke Software package version.

Mpouenypa 0GHOBMEHUS no onuncaHa B PYKOBOACTBE nonb3oBaTtens
(http://www.zelax.ru/assets/docs/mm-22x_52x_technical_manual.pdf) B pasgene “O6HoBneHve
nporpaMmmHoro obecneyeHuns”.

3.30.2 HacTpouka ceTeBbIX NnapamMeTpoB

[na HacTpolkM ceTeBbIX MapamMeTpoB YCTPOWUCTBA HEOOXOAMMO C MOMOLLLI0 BCTPOEHHOIO
pefaktopa nano MoCTPOYHO, cobropas NpMBEAEHHY NOCNEeAoBaTENbHOCTb, BHECTM KOMaHAbl B
dann /etc/config/netconfig.sh n coxpaHnte ero. BBegeHHble KomaHabl OyaoyT nNpUMeEHeEHbl nocre
nepesarpysku ycTponcraa.

Ha nepsom ycTponcTse.

OTtkpbiTHe danna /etc/config/netconfig.sh ¢ nOMOLLLIO BCTPOEHHOTO pegakTopa nano:

| routerf#nano /etc/config/netconfig.sh

BBog nmeHn yctponcTea:

|hostname R1

BknoyeHne uHTepdenca ethO, 3agaHve makcumanbHoro pasmepa kagpa 1600 Bawr,
co3gaHve n HacTpownka nogbiHTepderncos eth0.10 n eth0.20:

ifconfig eth0O up mtu 1600

vconfig add eth0O 10

vconfig add eth0 20

ifconfig eth0.10 up

ifconfig eth0.20 10.0.12.1 netmask 255.255.255.0 up

HacTtpovika TyHHensa GRE:

ip link add tunnelO type gretap local 10.0.12.1 remote 10.0.23.1
ifconfig tunnel0 up

CosgaHne nHtepderica brl u gobaeneHune B Hero nHtepgencos eth0.10 u tunnel0:

brctl addbr brl

brctl addif brl eth0.10
brctl addif brl tunnelO
ifconfig brl up 192.168.0.1

[JoGaBneHve cTaTyyeckoro MapLipyTa no-yMon4aHuio:

route add default gw 10.0.12.2
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HacTtpoviku ons BToporo ycTponcTBa.

OTtkpbITHEe Ganna /etc/config/netconfig.sh ¢ nomoLLbIO BCTPOEHHOIO pefakTopa nano:

| router#nano /etc/config/netconfig.sh

BBog nmeHn ycTponcTaa:

|hostname R1

BknioueHne wHTepdenca ethO, 3agaHve makcumanbHOro pasmepa kagpa 1600 bBawr,
co3fgaHue 1 HacTponka nogbiHTepdencos eth0.10 n eth0.20:

ifconfig ethO0 up mtu 1600

vconfig add eth0O 10

vconfig add eth0O 20

ifconfig eth0.10 up

ifconfig eth0.20 10.0.23.1 netmask 255.255.255.0 up

Hactporika TyHHena GRE:

ip link add tunnelO type gretap local 10.0.23.1 remote 10.0.12.1
ifconfig tunnelO up

CosgaHue nHtepderica br1 n gobasnenune B Hero nHtepdencos eth0.10 v tunnelO:

brctl addbr brl

brctl addif brl eth0.10
brctl addif brl tunnelO
ifconfig brl up 192.168.0.2

,El,o6aBneH|/|e CTaTU4eCKOro MapLipyrta rno-ymMmosi4aHuio:

| route add default gw 10.0.23.2

3.30.3 Hactpownka nHrepdencon FastEthernet (gna MM-225 n MM-525)

[ns HacTpolikm napameTpoB MHTEpdeNncoB npeaHasHaveH pexum mux shell. MNepexon B
3TOT PEXMM OcyLlecTBnseTcsa BBegeHnem komaHabl shell B pexxume linux shell.

|router#shell

lMepexoa B pexxum rnobanbHon KoHUrypauum:

|router(shell)#configure terminal

Hactpolika nHtepderica FastEthernet O:

router (shell-config) #interface FastEthernet 0
router (shell-config-if)# switchport access vlan 10

Hactpolika nHtepderica FastEthernet 1.

router (shell-config) #interface FastEthernet 1
router (shell-config-if)# switchport access vlan 20

Hactpolika nHtepderica FastEthernet 4.

router (shell-config)#interface FastEthernet 4
router (shell-config-if)# switchport mode trunk

OnpegeneHune cnucka Vlan, kotopble MoryT 6biTb 06paboTaHbl:

router (shell-config) #switch-mode vlan 10,20

BHumaHue! [Ons coxpaHeHWs HacTpoek, caenaHHbiX B pexume mux shell, Heobxogumo
BbINOSTHWUTB UX KOMUPOBAHWE B SHEPrOHE3ABUCUMYHO NaMSITh:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]
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3.31 HacTtpowuka TyHHensa GRE L3

MM-22x GRE-t | MM-22x
1721611 _ _ - TNl _ 1721612
E o268 10.0.12.1 10.0.12.2 19216801 | [ ]
T | eth0.10 eth0.20 eth0.10 B
= = — ==
192.168.1.2 192.168.0.2

Puc. 32 NMpumep cxembl npumeHeHns TyHHensa GRE L3

3.31.1 NMpoBepka Tekywen sepcun MO ycTtponctea

Heobxogumo npoeepuTth Tekylyto Bepcuto MO n, ecnn yctaHoeneHa Bepcust MO 1.25.6.8 n
BbllLe, TO cnegyeT NpomM3BoAUTb HAcTponky cornacHo 3.31.2, ecnn xe Bepcusa Huxke 1.25.6.8, To
cornacHo 3.31.3.

[ns npoBepku ycTaHoBreHHow Bepcun MO BBeAUTE KOMaHAY:

|router#version

Bepcus MO ykasaHa B cTpoke Software package version.

3.31.2 Hactpowuka ceteBbix napameTpoB (Bepcusi MO 1.25.6.8 1 Bbiwe)

[ns HacTporkm ceTeBblX NapaMeTpoB YCTPOWCTBA HEOOXOOMMO C MOMOLLBI BCTPOEHHOrO
pefakTopa nano MOCTPO4YHO, cobntodasi NpUBeAEHHY MocrnefoBaTeNlbHOCTb, BHECTM KOMaHAbl B
dann /etc/config/netconfig.sh n coxpaHutb ero. BBegeHHble KomaHObl OyaoyT NpUMeHeHbl nocre
nepesarpysku ycTponcTaa.

Ha nepBom ycTponcrse.

OTtkpbiTHe dhanna /etc/config/netconfig.sh ¢ NoOMoLLbIO BCTPOEHHOIO pefakrTopa hano:

| router#nano /etc/config/netconfig.sh

BBog nmeHn yctponcrea:

|hostname R1

BknoyeHnne uHTepdenca ethO, 3agaHune makcumanbHoro pasmepa kagpa 1600 Bawr,
co3gaHve n HacTpownka nogbiHTepderncos eth0.10 n eth0.20:

ifconfig eth0 up mtu 1600

vconfig add eth0O 10

vconfig add eth0 20

ifconfig eth0.10 192.168.1.1 netmask 255.255.255.0 up
ifconfig eth0.20 10.0.12.1 netmask 255.255.255.0 up

HacTtpovika TyHHensa GRE:

ip link add tunnelO type gre local 10.0.12.1 remote 10.0.12.2
ifconfig tunnelO up 172.16.1.1 netmask 255.255.255.0

,D,O6aBJ'IeH nme CtTaTtu4eckoro mapuipyra:

| route add -net 192.168.0.0 netmask 255.255.255.0 gw 172.16.1.2

HacTpoWikn ons BTOporo ycTponcTBa.

OTkpbITHE danna /etc/config/netconfig.sh ¢ nomMoLLbI0 BCTPOEHHOIO pefakTopa nano:

| router#nano /etc/config/netconfig.sh

BBoa nmeHn ycTponcTaa:
|hostname R1

BkntoueHne wuHTepdenca ethO, 3agaHMe makcumanbHoro pasmepa kagpa 1600 bant,
co3gaHue 1 HacTponka nogbiHTepdencos eth0.10 n eth0.20:
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ifconfig ethO up mtu 1600

vconfig add eth0O 10

vconfig add eth0 20

ifconfig eth0.10 192.168.0.1 netmask 255.255.255.0 up
ifconfig eth0.20 10.0.12.2 netmask 255.255.255.0 up

Hactpowika TyHHens GRE:

ip link add tunnelO type gre local 10.0.12.2 remote 10.0.12.1
ifconfig tunnelO up 172.16.1.2 netmask 255.255.255.0

[obaBneHve ctaTuyeckoro MapLupyTa:

| route add -net 192.168.1.0 netmask 255.255.255.0 gw 172.16.1.1

3.31.3 HacTtpouka ceTeBbix napameTpoB (Bepcusa MO Huxke 1.25.6.8)

[ns HacTporkm ceTeBbIX NapaMeTpoOB YCTPOWCTBA HEOOXOOMMO C MOMOLLbIO BCTPOEHHOMO
pegakTopa nano MOCTpPo4YHO, cobniodasi NpuBeOeHHY NocrnefoBaTeNlbHOCTb, BHECTM KOMaHAbl B
dann /etc/config/netconfig.sh n coxpaHnte ero. BBegeHHble KomaHAbl OyaoyT nNpuMeEHeHbl nocne
nepesarpysku ycTponcrsa.

Ha nepBom ycTponcrse.

OTtkpbiTHe danna /etc/config/netconfig.sh ¢ nOMOLLLIO BCTPOEHHOTO pegakTtopa nano:

| router#nano /etc/config/netconfig.sh

BBog nmeHn yctponcTea:

|hostname R1

BknioyeHne uHTepdenca ethO, 3agaHve makcumanbHoro pasmepa kagpa 1600 Bbanr,
co3gaHune 1 HacTponka nogbiHTepdencos eth0.10 n eth0.20:

ifconfig ethO0 up mtu 1600

vconfig add eth0O 10

vconfig add eth0 20

ifconfig eth0.10 192.168.1.1 netmask 255.255.255.0 up
ifconfig eth0.20 10.0.12.1 netmask 255.255.255.0 up

HacTtpovika TyHHensa GRE:

iptunnel add GREl mode gre remote 10.0.12.2 local 10.0.12.1 ttl 255
ifconfig GRE1 172.16.1.1 netmask 255.255.255.252 pointopoint 172.16.1.2 up

,D,O6aBJ'IeH ne CTaTn4eckoro Mmapuipyra:

| route add -net 192.168.0.0 netmask 255.255.255.0 dev GREl

HacTtpoviku ons BToporo ycTpoucTBa.

OtkpbiTHe darna /etc/config/netconfig.sh ¢ nomoLbo BCTPOEHHOIo pefjakropa hano:

| router#nano /etc/config/netconfig.sh

BBog nmeHn ycTponcTaa:

|hostname R1

BknitoyeHne wuHTepdenca ethO, 3agaHve makcumanbHoro pasmepa kagpa 1600 bBant,
co3gaHune 1 HacTponka nogbiHTepdencos eth0.10 n eth0.20:

ifconfig ethO up mtu 1600

vconfig add eth0O 10

vconfig add eth0O 20

ifconfig eth0.10 192.168.0.1 netmask 255.255.255.0 up
ifconfig eth0.20 10.0.12.2 netmask 255.255.255.0 up

Hactpouka TyHHena GRE:

iptunnel add GREl mode gre remote 10.0.12.1 local 10.0.12.2 ttl 255
ifconfig GRE1l 172.16.1.2 netmask 255.255.255.252 pointopoint 172.16.1.1 up

[No6aeneHve cTaTMYeCcKoro mapLipyra:
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| route add -net 192.168.1.0 netmask 255.255.255.0 dev GREl

3.31.4 Hactpownka nHrepdencon FastEthernet (ana MM-225 n MM-525)

[nsa HacTpolikm napamMeTpoB MHTepdencoB npefHasHadeH pexmm mux shell. Nepexoq B
3TOT PEXMM OocyLlecTBnsieTcsa BBegeHmem komaHabl shell B pexxume linux shell.

|router#shell

[Mepexoa B pexxum rnodanbHon KoHUrypauum:

|router(shell)#configure terminal

HacTtpolika nHrepdenca FastEthernet 0:

router (shell-config) #interface FastEthernet O
router (shell-config-if)# switchport access vlan 10

HacTtporika nHrepdenca FastEthernet 1:

router (shell-config) #interface FastEthernet 1
router (shell-config-if)# switchport access vlan 20

Hactpolika nitepderica FastEthernet 4.

router (shell-config) #interface FastEthernet 4
router (shell-config-if)# switchport mode trunk

OnpepgeneHune cnucka Vlan, kotopble MoryT 6biTb 06paboTaHbl:

router (shell-config) #switch-mode vlan 10,20

BHumanune! [Ons coxpaHeHWss HAcTpoeK, caeflaHHbiX B pexmme mux shell, Heobxogmmo
BbINOSTHWUTb UX KOMUPOBAHWE B SHEPTOHE3ABUCUMYHO NaMSITh:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]

3.32 HacTtpowuka TyHHens IPIP

MM-22x IP-tunnel MM-22x

e G

Puc. 33 Mpumep cxeMbl npumeHeHust TyHHens |IPIP

L mnj

I-n.. MIm

3.32.1 NMpoBepka Tekywen Bepcun MO yctponctea

Heobxogumo npoBepuTb Tekylyto Bepcuto MO u, ecnn yctaHoeneHa Bepcus MO 1.25.6.8 un
Bbille, TO crnegyeT NPoOM3BOAUTbL HACTPOWKY cornacHo 3.32.2, ecnn xe Bepcusa Huxke 1.25.6.8, To
cornacHo 3.32.3.

[ns npoBepku yctaHoBneHHon Bepcun MO BBEAUTE KOMaHAY:

|router#version

Bepcus MO ykasaHa B cTpoke Software package version.

3.32.2 Hactpowuka ceteBbix napameTpoB (Bepcus MO 1.25.6.8 n Bbiwwe)

[na HacTponKM ceTeBbIX MapamMeTpoB YCTPONCTBA HEOOXOAMMO C MOMOLLbI0 BCTPOEHHOrO
pedakTopa nano MOCTPOYHO, cobnogas npuvBeAeHHYo MocrnefoBaTerNibHOCTb, BHECTUM KOMaHAbl B
davin /etc/config/netconfig.sh n coxpaHuTb ero. BeBegeHHble kOMaHAbl OyOyT NpMMeEHeHbl nocne
nepesarpysku yCTpOMCTBaA.

OTtkpbiTHEe Ganna /etc/config/netconfig.sh ¢ nomoLLb0 BCTPOEHHOIO pegakropa hano:

| routerf#nano /etc/config/netconfig.sh
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BBoa nmeHn ycTponcTaa:

hostname R1

BknioueHne wHTepdenca ethO, 3agaHve makcumanbHOro pasmepa kagpa 1600 bBawr,
co3fgaHue 1 HacTponka nogbiHTepdencos eth0.2 n eth0.3:

ifconfig ethO0 up mtu 1600

vconfig add eth0 2

vconfig add eth0 3

ifconfig eth0.2 192.168.1.1 netmask 255.255.255.0 up
ifconfig eth0.3 10.0.0.2 netmask 255.255.255.0 up

Hactpowika TyHHens IPIP:

ip tunnel add IPIP]1 mode ipip remote 10.0.0.1 local 10.0.0.2 ttl 255
ifconfig IPIP1 192.168.0.2 netmask 255.255.255.252 pointopoint 192.168.0.1
up

[obaBneHne cTaTMyeckoro mapupyTa:

| route add -net 192.168.2.0 netmask 255.255.255.0 dev IPIP1

3.32.3 Hactpowuka ceteBbix napameTtpoB (Bepcus MO Huxe 1.25.6.8)

[na HacTponkM ceTeBbIX MapamMeTpoB YCTPOMUCTBA HEOOXOAMMO C MOMOLLLI0 BCTPOEHHOIO
pefakTopa nano MoCTPOYHO, cobropas NpMBEAEHHYO MOCrefoBaTeNbHOCTb, BHECTM KOMaHAbl B
dann /etc/config/netconfig.sh n coxpaHnte ero. BeegeHHble KomaHabl GyaoyT nNpUMeEHeHbl nocne
nepesarpysku ycTponcTaa.

OTtkpbiTHe danna /etc/config/netconfig.sh ¢ nOMOLLbIO BCTPOEHHOTO pegakTtopa nano:

| router#nano /etc/config/netconfig.sh

BBog nmeHn yctponcTaa:

|hostname R1

BknioyeHne uHTepdenca ethO, 3agaHve makcumanbHoro pasmepa kagpa 1600 Bbanr,
co3gaHve n HacTponka nogbiHTepdericos eth0.2 n eth0.3:

ifconfig eth0 up mtu 1600

vconfig add eth0 2

vconfig add ethO0 3

ifconfig eth0.2 192.168.1.1 netmask 255.255.255.0 up
ifconfig eth0.3 10.0.0.2 netmask 255.255.255.0 up

HacTtpovika TyHHens IPIP:

iptunnel add IPIP1l mode ipip remote 10.0.0.1 local 10.0.0.2 ttl 255
ifconfig IPIP1 192.168.0.2 netmask 255.255.255.252 pointopoint 192.168.0.1
up

[lo6aBneHre cTaTM4eckoro MapLipyra:

| route add -net 192.168.2.0 netmask 255.255.255.0 dev IPIP1

3.32.4 Hactpowuka nirtepdencon FastEthernet (ana MM-225 n MM-525)

[na HacTponkn napameTpoB MHTepdencoB npeaHasHaveH pexum mux shell. MNepexon B
3TOT pPeXMM ocyllecTBnseTcsa BBegeHmem komaHabl shell B pexxume linux shell.

|router#shell

Mepexon B pexvm rnobanbHon KoHurypaumu:

|router(shell)#configure terminal

HacTtpovika uHrepdenca FastEthernet 0:

router (shell-config)#interface FastEthernet 0
router (shell-config-if)# switchport access vlan 2

HacTtpovika uHrepdenca FastEthernet 1:
router (shell-config)#interface FastEthernet 1
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router (shell-config-if)# switchport access vlan 3

HacTtpovika uHtepcgenca FastEthernet 4:

router (shell-config)#interface FastEthernet 4
router (shell-config-if)# switchport mode trunk

OnpegeneHue cnucka Vlan, kotopble MoryT 6b6iTb 06paboTaHbl:
router (shell-config) #switch-mode vlan 2-3

BHumanune! [ns coxpaHeHua HaACTpoeK, caenaHHbiX B pexume mux shell, Heobxogmmo
BbIMOJTHUTb UX KOMUPOBaHUE B AHEPrOHE3ABUCUMYIO NaMATh:

router (shell) #copy running-config startup-config

***Building running configuration...266 bytes
[OK]
3.33 RIPv2
MM-22x MM-22x
2.2.2.2/32 192.168.0.x/24 3.3.3.3/32
loopback0 ethO ethO loopback0

Puc. 34 Mpumep cxembl npumeHeHusi npoTokona RIPv2

3.33.1 HacTpouka ceTeBbIX NnapamMeTpoB

[ns HacTporkm ceTeBblX NapaMeTpoB YCTPOWCTBA HEOOGXOAMMO C MOMOLLbIO BCTPOEHHOrO
pegakTopa hano MOCTPOYHO, cobniogasi NpUBEAEHHY MOCNefoBaTeNbHOCTb, BHECTU KOMaHAbl B
dann /etc/config/netconfig.sh n coxpaHnte ero. BBegeHHble KOomaHabl OyayT nNpUMeEHeEHbl nocre
nepesarpysku ycTponcraa.

OTtkpbiTHe dhanna /etc/config/netconfig.sh ¢ NoOmMoLLbIO BCTPOEHHOIO peaakropa hano:
| router#nano /etc/config/netconfig.sh |

BBog nmeHn ycTponcTaa:
|hostname R1 |

BkntoyeHue nHtepderica ethO n 3agaHne makcumansHoro pasmepa kagpa 1600 bawnr:
| ifconfig eth0 up mtu 1600 |

3apaHue IP-agpeca anga nHtepdgeinca ethO:
| ifconfig eth0 192.168.0.25 |

AkTnBaumna npotokona RIP:
ripd -P 0 -d -f /etc/config/ripd.conf
zebra -P 0 -d -f /etc/config/zebra.conf

[Ona coxpaHeHnus cdanna HeobxoaMMo HaxaTb koMOuHaumio knasuw Ctrl+X, 3atem Y u
Enter. Takke Heobxogumo nepe3arpysuTb YCTPOWCTBO, 4YTOObI Ha YCTPOWCTBE 3anyCTUIMCH
npouecchbl zebra u ripd.

[nsa HacTpoiku npoTokona MapwpyTtusaumm RIP npegHasHayeH pexum vty shell. MNepexon B
3TOT PEXMM OCYLLeCTBNAETCHA BBeAeHNeM KoMaHabl vtysh B pexunme linux shell.

Mepexog B pexum vty shell (Quagga):
|router#vtysh |

[Nepexoa B npyMBUNErMpOBaHHbIA PEXUM:
|router> en |
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Mepexon B PeXXUM KOHUIYPUPOBaHUS:

router# conf terminal

HacTtpovika IP-agpeca Ha nHtepdenice loopback O:

router (config)# interface 10
router (config-if) # ip address 2.2.2.2/32

BkrnitoyeHne npoTokona AMHaMuyeckon maplipytmsaumm RIPv2:

router (config) # router rip
router (config-router)# version 2

BknitoyeHue npotokona RIP Ha nHTepgencax, BXxogawmx B ykazaHHble gnanasoHbl IP-ceTel:

router (config-router)# network 2.2.2.2/32
router (config-router)# network 192.168.0.0/24

CoxpaHeHVe HacTpoek:

| router# copy running-config startup-config

MpocMoTp TabnuLbl MapLIPyTU3aLUK:

|router# show ip route

3.34 OSPF
LAN
192.168.1.1/24
OSPF
Area O
10.0.0.1/24 10.0.2.2/24
MM-221 MM-222
10.0.1.1/24 SHDSL 10.0.1.2/24
LAN LAN
192.168.0.1/24 192.168.2.1/24
Puc. 35 NMpumep cxembl npumeHeHus npotokona OSPF
3.34.1 Hactponka ceTeBbIX NnapameTpoB

[ns HacTporkm ceTeBblX NapamMeTpoB YCTPOWCTBaA HEOBXOOUMO C MOMOLLBIO BCTPOEHHOro
pefakTopa nano MOCTPOYHO, cobntogasi NPUBEAEHHY MOCNefoBaTENbHOCTb, BHECTM KOMaHAbl B
danin /etc/config/netconfig.sh n coxpaHuTb ero. BeBeaeHHble kOMaHAbl OyoyT NpUMMEHEHbI Mocre
nepesarpysku ycTponcTsa.

OTkpbITHEe danna /etc/config/netconfig.sh ¢ NoMoLLbIO BCTPOEHHOrO pefakropa nano:

| router#nano /etc/config/netconfig.sh

BBoa nmeHn ycTponcTaa:

|hostname R1

BkntoyeHue nHtepderica ethO 1 3agaHne makcumansHoro pasmepa kagpa 1600 bawnr:

| ifconfig eth0 up mtu 1600

HacTtpolika nitepdericos HDLC:
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sethdlc hdlcO cisco
sethdlc hdlcl cisco
ifconfig hdlcO up
ifconfig hdlcl up

AktnBaumna npotokona OSPF:

ospfd -P 0 -d -f /etc/config/ospfd.conf
zebra -P 0 -d -f /etc/config/zebra.conf

[na coxpaHeHus danna HeobxoaMMo HaxaTb KomOuHaumo knasuw Ctrl+X, 3atem Y un
Enter. Takke Heobxooumo nepesarpys3vTb YCTPOMCTBO, 4YTOObI Ha YCTPOMCTBE 3anyCTUNMUCh
npouiecchl zebra n ospfd.

[ns HacTponkn npoTtokona mapwwpytusauum OSPF npegHasHayveH pexum vty shell. Mepexoa
B 3TOT PEXNM OCYLLECTBIISIETCA BBeAeHNEM KomaHapbl vtysh B pexume linux shell.

Mepexopn B pexum vty shell (Quagga):

|router#vtysh

Mepexof B NpUBUNIETMPOBaHHbIN PEXUM:

|router> en

Mepexon B peXUM KOHOUIYPUPOBAHUS:

| router# conf terminal

Hactpowka IP-agpeca Ha uHtepdgerice ethO:

router (config) # interface eth 0
router (config-if)# ip address 192.168.0.1/24

Hactpolika IP-agpecoB Ha uHTepgencax HDLC:

router (config)# interface hdlcO
router (config-if)# ip address 10.0.0.1/24
router (config)# interface hdlcl
router (config-if) # ip address 10.0.1.1/24

BkntoveHne npoTtokona guHamuyeckorn mapwpyrtusaumnm OSPF:

router (config)# router ospf

BkritoyeHne npotokonia OSPF Ha wuHTepdencax, BXOASWMX B YyKasaHHble AuanasoHbl
IP-ceTen:

router (config-router)# network 192.168.0.0/24 area 0.0.0.0
router (config-router) # network 10.0.0.0/24 area 0.0.
router (config-router) # network 10.0.1.0/24 area 0.0.

0.0
0.0

CoxpaHeHune HacTpoeK:

| router# copy running-config startup-config

IMpocMOoTp Tabnuubl MapLpyTM3auum:

|router# show ip route

3.34.2 Hactpowuka koHTponnepoB E1 u SHDSL

[ns HacTporku napameTpoB WHTepdencoB npeaHasHadeH pexum mux shell. Nepexoq B
3TOT PEXMM OCYyLLeCTBNSAETCHA BBegeHneM komaHabl shell B pexxume linux shell.

|router#shell

Mepexon B pexum rnobanbHOn KoHurypaumu:

|router(shell)#configure terminal
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Hactpovika koHTponnepa E1 1/0 ana paboTbl BO (hperMMpPOBaAHHOM pexume 1 co3gaHue
KaHanbHoOW rpynnbl 1, B KOTOpPOW Ans nepefayn nones3Hom uHgpopmaumm UCnonb3yTcs TanMcnoThl
1-31:

router (shell-config) #controller E1 1/0

router (shell-config-cntr) #framing pcm31

router (shell-config-cntr) #channel-group 1 timeslots 1-31
router (shell-config-cntr) #exit

MopgkntoyveHne nHtepdenca HDLC 0 kK nepBov kaHanbHOM rpynne koHTponnepa E1 1/0:

router (shell-config)#interface HDLC 0 E1 1/0:1

HacTtporika koHTponnepa SHDSL 2/0:

router (shell-config) #controller SHDSL 2/0

router (shell-config-cntr) #core-function NTU slave
router (shell-config-cntr) #clocking-scheme synchronous
router (shell-config-cntr) #modulation TC-PAM 64

router (shell-config-cntr) #no framing

router (shell-config-cntr) #no line-probing

router (shell-config-cntr) #exit

MogkntoyeHune nHtepdgerica HDLC 1 koHTponnepy SHDSL 2/0:

router (shell-confiqg)#interface HDLC 1 SHDSL 2/0

Ha ogHom w3 yCTpOVICTB cnegyet HaCTpOUTb CUHXPOHWU3aUUKO BHYTPEHHENo0 TaKTOBOIO
reHepaTopa o1 Bxogsauwero notoka E1:

router (shell-config) #network-clock-select 1 E1 2/0

BHumaHune! [Ons coxpaHeHWs HacTpoeK, caenaHHbiXx B pexume mux shell, Heobxogmumo
BbINOMHWUTB UX KOMUPOBAHWE B 3HEPrOHE3AaBMCHMMYIO NaMATb:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]

AHanornyHelM obpa3om crieayeT BbIMNOMHUTL HACTPOWKY OCTalnbHbIX YCTPOWCTB B CXEMeE, C
y4eToM ponew koHTponnepoB SHDSL (master/slave) n Beibopa MCTOYHUKA CUHXPOHM3ALNN.

3.35 VRRP
4 N
MM-22x MM-22x
R1 hdicO hdicO R2
eth0 eth0 VRRP group
virtual ip 192.168.1.200 )

Puc. 36 NMpumep cxembl npumeHeHns npotokona VRRP

3.35.1 Hactponka ceTeBbIX NapameTpoB

[na HacTponKM ceTeBbiX MapamMeTpoB YCTPOWCTBA HeOOXOAMMO C MOMOLLbI0 BCTPOEHHOro
pedakTopa nano MOCTPOYHO, cobnogas npuBedeHHY NOocrnefoBaTeNbHOCTb, BHECTM KOMaHAbl B
danin /etc/config/netconfig.sh n coxpaHuTb ero. BeBeaeHHble kOMaHAbl OyoyT NpUMMEHEHbI Mocre
nepesarpyskv yCTPOMCTBA.
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OTtkpbITHe danna /etc/config/netconfig.sh ¢ nomMoLLbIO BCTPOEHHOrO pefakropa nano:

| router#nano /etc/config/netconfig.sh |

BBog nmeHn ycTponcTaa:

|hostname R1 |

BkntoyeHune untepgenca eth0 v 3agaHne makcumansHoro pasmepa kagpa 1600 bant:

| ifconfig ethO up mtu 1600 |

3apaHuve IP-agpeca gns nHtepderica ethO:

| ifconfig eth0 192.168.1.1 netmask 255.255.255.0 |

HacTtpovika uHtepcperica HDLC:

sethdlc hdlcO cisco
ifconfig hdlcO up 192.168.2.7 netmask 255.255.255.0

AkTnBauus npotokona VRRP (3anyck npouecca keepalived):

service start keepalived -1 -f /etc/config/keepalived.conf

[Ona coxpaHeHnunsa cpanna HeobXxoaAMMO HaxaTb KOMOuHaumio knasuw Ctrl+X, 3atem Y u
Enter. Takke HeobxoaMmMo nepesarpy3antb YCTPOMCTBO, YTOObI HA YCTPOMCTBE 3anyCTUNCs npoLecc
keepalived.

Hactporika npotokona VRRP ocyuwectenserca B danne keepalived.conf, ¢ nomoubto
pegakropa nano:

global defs ({
router_id master-router
}
vrrp instance VI 1 {
state MASTER
interface ethO
track interface {

hdlcO

}

virtual router id 51
priority 150
advert int 1
virtual ipaddress {
192.168.0.10/24
}
}

Ha BTOpoM ycCTpoWCTBE NPOU3BOOUTCHA aHanornyHas HacTpoWka, HO napameTp State
npvHumaeT 3Hadvenve BACKUP, HasHavaeTca 6Gonee Huskuid npuoputeT (Hanpumep, 100) u
yKasblBaeTcs cBoé umsa ans router_id.

3.36 MNepepaua FXS/FXOITY yepe3 Ethernet

MM-22x MM-22x
EXS 1/0 192.168.0.10/24 192.168.0.20/24 EXO 1/0
f\\\\; Ethernet /////N
Tq(FXOZM)////)HhO eth0 TY (EXO 2/0)

Puc. 37 NMpumep cxembl nepegaum FXS/FXOITY yepes Ethernet

3.36.1 lNMpoBepka noaaepXKu ronocoBbIX Moayren

Heobxogumo npoBepuThb TekyLwyto Bepcuto MO n, ecnn yctaHoBneHa Bepcus Huke 1.23.1.2,
cnegyet obHoBuTb MO go atom Bepcun wunu Bblwe (akTyanbHoe MO HaxoguTcs MO CCbISIKE:
https://www.zelax.ru/support/soft/mm-22x-52x).

[nsa npoBepku yctaHoBneHHon Bepcun MO BBEAUTE KOMaHAY:

router#version
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Bepcusa MO ykazaHa B cTpoke Software package version.

Mpoueaypa obHoBneHus no onucaHa B pyKOBOACTBE nonb3oBaTens
(http://lwww.zelax.ru/assets/docs/mm-22x_52x_technical_manual.pdf) B pasgene “O6HoBneHue
nporpaMmmHoro obecneveHus’”.

3.36.2 HacTpouka ceTeBbIX NnapamMeTpoB

[na HacTpoWkn ceTeBbiX MapaMeTpoB YCTPOMCTBA HEOOXOOUMO C MOMOLLbIO BCTPOEHHOMO
pefaktopa hano MOCTPOYHO, cobnoaas NpyMBeOEeHHY0 NnocrneaoBaTeNbHOCTb, BHECTM KOMaHabl B
dann /etc/config/netconfig.sh n coxpaHnte ero. BBegeHHble KomaHabl OyayT nNpuMeHeHbl nocre
nepesarpysku ycTponcTsa.

OTkpbITHE ganna /etc/config/netconfig.sh ¢ nomoLLbI0 BCTPOEHHOIO pegakTopa hano:

| router#nano /etc/config/netconfig.sh

BkntoveHune nHtepdenica eth0 n 3agaHne makcumanbHoro pasmepa kagpa 1600 bant:

| ifconfig eth0 up mtu 1600

3apanue IP-agpeca gns uHtepderica ethO u macku nogceTu:

| ifconfig eth0 192.168.0.10 netmask 255.255.255.0

Ha BTOpoM yCTpoWcTBe MPOM3BOAUTCS aHanornyHas HacTpoWlka, Ho IP-agpec npuHumaet
3HavyeHmne 192.168.0.20.

[Ona coxpaHeHnus danna HeobxoaMMo HaxaTb kKoMOuHaumio knaeuw Ctrl+X, 3atem Y u
Enter.

3.36.3 Co3paHue U HacTpoOMKa rosioCoOBOro KfiMeHTa u cepeepa

[na HacTpolku napaMeTpoB rOSIOCOBOr0 KNMEHTa U cepBepa, KOHTPOMSEPOB WU Kpocc-
KOHHEKTOpa npegHasHadeH pexxuMm mux shell. [Nepexon B 3TOT peXuUM OCYLLEeCTBINSETCA BBEAEHNEM
komaHgabl shell B pexxume linux shell.

|router#shell

lMepexoa B pexxum rnodanbHon KoHUrypauum:

|router(shell)#configure terminal

KomaHoa voice-client co3gaeT HOBbI 0ObekT knneHTa VolP, 1 BbinonHsAeT nepexon B
pexum koHdurypauum knueHta. KnveHT ocyliecTBnseT nepegadvy ucxoadawimx 3anpocoB no SIP.
Mpu ocyuwecteneHmn Bbi3oBa BbIGOp knveHTa VOIP ocywecTBndetca nogbopom Hambonee TOYHO
cooTBeTCcTBYlOWEro wabnoHa vMmeHn nonyyatenst B SIP URI. llabnoH 3agaeT Homepa, KOTopble
MOryT ObITb MNPWHATBI TONOCOBLIM KNMEHTOM. B nocnegHen komaHae ykasbiBaeTcsl agpec
yfaneHHoro cepepa VolP ¢ koTopbiM OygeT ycTaHaBnvMBaTbCA COEANHEHME:!

router (shell-config) #voice-client 1
router (shell-config-voice-client) #pattern 2xx
router (shell-config-voice-client) #remote-server 192.168.0.20

KomaHga voice-server co3gaeT HoBbi 06bekT cepBepa VoOIP un BbINnonHAeT nepexon B
pexum koHdurypaumm cepsepa. CepBep OCyLLECTBNSAET NpvemM u o06paboTKy BXOOALLMX 3anpoCcoB Mo
SIP. Cepeep ans obpaboTku 3anpoca BbibMpaeTcss Mo uMMeHM nonb3oBatena B SIP URI B
COOTBETCTBMM C LWAGIIOHOM, ONpeAeneHHbIM B JaHHOM CEPBEpE:

router (shell-config) #voice-server 1
router (shell-config-voice-server) #user-id pattern 1xx

Ha BTOpOM yCTpOWNCTBe HacTpoWikn voice-client OyayT cneaywowme:

router (shell-config) #voice-client 1
router (shell-config-voice-client) #pattern 1xx
router (shell-config-voice-client) #remote-server 192.168.0.10

HacTpoiikn voice-server:

router (shell-config) #voice-server 1
router (shell-config-voice-server) #user-id pattern 2xx.
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3.36.4 OpraHusauusa BbiHoca FXS/FXO no cetu IP/Ethernet
HacTpolika nepBoro yctponcTaa.

Bxon B pexum KoHdurypupoBaHusi koHTpornepa FXS 1/0 u HacTpowka TenedOHHOro
HOMepa roflocoBOro KOHTpornnepa B pexume hotline. B aTom pexvMe npu 3aHATAM NUHUK (CHATUMX
Tpybkmn Ha FXS unu npueme BbidoBa Ha FXO) nogaetcsa rygok (dialtone) n BbinonHsieTcs npuem
Habopa Homepa:

router (shell-config) #controller FXS 1/0
router (shell-config-cntr) #number 111
router (shell-config-cntr) #connection hotline number 211

Ha BTOpOM yCTpoOWCTBE NMPOU3BOANTCHA aHaNoOrMyHas HacTpoKrka, HO BBOOATCA KOMaHAb! Ans
KoHTponnepa FXO 1/0 n nameHsietcst Homep Ha 211.

HacTpolika BTOporo ycTtponcraa:

router (shell-config) #controller FXO 1/0
router (shell-config-cntr) #number 211
router (shell-config-cntr) #connection hotline number 111

BHumanune! [Ons coxpaHeHuss HacTpoOeK, caenaHHbiXx B pexume mux shell, Heobxogumo
BbINOSTHWUTb UX KOMUPOBAHWE B SHEPTOHE3ABUCUMYHO NaMSITh:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]

3.36.5 HacTpounka koHTponnepoB FXO ana opraHnsauuu kaHana TY
HacTpowka nepBoro ycTpovicrsaa:

Bxog B pexxum KoHdurypuposaHusa koHTponnepa FXO 2/0, HacTponka TeneoHHOro Homepa
ronocoBoro koHtponnepa (121) n pexuma 4YeTbipexnpoBOAHOW BbIAENEHHOW NUHUM (OKOHEYHbI
pPeXuM) C KOMMYTMPYEMbIM MakeTHbIM COeAMHeHMeM. Takke HacTpauBaeTtcs pexum hotline, B
KoTopom nopt TY, cpasy yctaHaBnMBaeT COEQUHEHUS C YKa3aHHbIM HOMepoMm (221):

router (shell-config) #controller FXO 2/0

router (shell-config-cntr)#line-mode 4-wire end-point
router (shell-config-cntr) #number 121

router (shell-config-cntr) #connection hotline number 221

HacTtpolika BTOporo ycTpomncTsa:

Bxoa B pexxum kKoHurypmposaHusa koHTponnepa FXO 2/0, HacTpoika TenedoHHOro Homepa
rorocoBoro KoHTponnepa (221) u pexuma 4YeTblpexnpoOBOAHON BbIAENEHHOW NNHWUU (OKOHEYHbIV
PEXUM) C KOMMYTUPYEMbIM MAKETHbIM coeauHeHneM. Takke HacTpauBaeTcs pexum dial, nopt TY B
3TOM pexvme He MoXeT hOpMUMPOBaTh BbI30B, HO MOXET NPUHUMATL BbI30OB OT YAaneHHOro nopTra:

router (shell-config) #controller FXO 2/0

router (shell-config-cntr)#line-mode 4-wire end-point
router (shell-config-cntr) #number 221

router (shell-config-cntr) #connection dial

Mpun KoHdurypmpoBaHun koHTponnepa FXO 2/0 6bin BbibpaH pexmnm 4eTblpexnpoBOAHON
BblOENEHHON JIMHUW, €CnNM  UCMOMb3yeTca [OBYXMNPOBOAHAS IUHWS, TO HYXHO BblbpaTb
OBYXNPOBOAHOW PEXUM KOMaHOOWN:

router (shell-config-cntr) #line-mode 2-wire end-point

BHumaHune! Ha nepsom yctponctse HacTtpoeH hotline, a Ha BTopom ycTpowcTee dial - aTy
0COBEHHOCTb HacTpoWiku KaHanoB TY HyxHO cobntogaTtb, npu nobon gpyron kombuHauum (hotline-
hotline / dial-dial) kanan pabotaTtb He BygeT.

BHumanue! [na coxpaHeHus HacTpoek, caenaHHbix B pexume mux shell, Heobxognmo
BbINOJTHUTb UX KONMUPOBaHWE B 3HEPrOHE3aBNCUMYIO NaMATb:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]
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3.37 MNepepaya FXS/FXO/TY B pexxume TDM yepe3 E1
MM-22x MM-22x

T4 (FXO 1/2) /’“ T4 (FXO 1/2)
F12/0 g1 E12/0,

FXO 1/0 / \ FXS 1/0

Puc. 38 NMpumep cxembl nepepgaumn FXS/FXO/TH/Ethernet yepes E1

3.37.1 lNMpoBepka nogaepXKu ronocoBbIX Mmoayreun

Heobxoaumo npoBepuTb TekyLuyto Bepcuio 1O n, ecnu yctaHoBneHa Bepcust Huxe 1.25.4.2,
cnegyet obHoButb O go aton Bepcum unu Boiwe (akTyanbHoe 10 HaxoauTcs MO CCbINKe:
https://www.zelax.ru/support/soft/mm-22x-52x).

[nsa npoBepku yctaHoBneHHon Bepcun MO BBEAUTE KOMaHAY:

|router#version

Bepcus MO ykasaHa B cTpoke Software package version.

Mpouenypa 06HOBMEHUS no onuncaHa B PYKOBOACTBE nonb3oBaTtens
(http://www.zelax.ru/assets/docs/mm-22x_52x_technical_manual.pdf) B pasgene “O6HoBneHve
nporpaMmHoro obecnevyenuns”.

3.37.2 HacTtponka koHTponnepoB FXO pgnsa nepepaum kaHana TY B
pexume TDM 4yepes notok E1

[na HacTponkn NnapameTpoB KOHTPOMNEPOB N KPOCC-KOHHEKTOPA NpeaHasHavyeH pexmMm mux
shell. Nepexoa B 370T pexmm ocyllecTenaeTcs BBegeHnem komaHael shell B pexume linux shell.

|router#shell

Mepexon B pexvm rnobansHon KoHUrypauuu:

|router(shell)#configure terminal

HacTtpowka koHTponnepa E1 gna paboTtbl BO perdMMPOBaAHHOM pexXuMMe W co3gaHve
KaHanbHoW rpynnel channel-group 1, koTopas cnyxut ansa nepegayu kaHana TY:

router (shell-confiqg) #controller E1 2/0

router (shell-config-cntr) #framing pcm31

router (shell-config-cntr) #channel-group 1 timeslots 1
router (shell-config-cntr) #exit

Bxog B pexum KkoHdurypupoBaHusa koHTponnepa FXO 1/2, HacTpovika pexuma
ABYXNPOBOAHOW BblAENEHHOW JIMHUW (OKOHEYHBIN PEXUM):

router (shell-config) #controller FXO 1/2
router (shell-config-cntr) #line-mode 2-wire end-point
router (shell-config-cntr) #fexit

Mpu koHdurypupoBaHum koHTponnepa FXO 1/2 Obin BbIOpaH pexuMm LBYXNPOBOAHOM
BblOENIEHHON JMHWK, €CnM  MCNONb3yeTCA YeTbipeXMNpPOBOAHAS JIMHUSA, TO HYXHO BblOpaTb
YeTbIPEXMPOBOAHOW PEXUM KOMaHOOWN:

| router (shell-config-cntr)#line-mode 4-wire end-point

CoeanHeHune koHTponnepa FXO 1/2 ¢ kaHanbHou rpynnon 1 koHTponnepa E1 2/0:

Irouter(shell—config)#connect 1 FXO 1/2 E1 2/0:1

Ha ogHOM u3 yCTpOMCTB HEOOGXOAMMO HAaCTPOUTb CUHXPOHM3ALMIO BHYTPEHHEro TakTOBOIO
reHepaTtopa OT BxofsdLero notoka E1:

| router (shell-config) #network-clock-select 1 E1 2/0

BHumanue! [na coxpaHeHus HacTpoek, caenaHHbix B pexume mux shell, Heobxognmo
BbIMNOJTHUTH UX KONMUPOBaHUE B 3HEPrOHE3aBNCUMYIO NaMsTh:

Irouter(shell)#copy running-config startup-config
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***Building running configuration...266 bytes
[OK]

3.37.3 OpraHusauusa BbiHoca FXS/FXO B pexxume TDM yepe3 notok E1

[ns HacTpowkn napaMeTpoB KOHTPOJIIIEPOB U KPOCC-KOHHEKTOpAa NpeAHa3HayeH Pexum mux
shell. Nepexoa B 3T0T pexum ocylectsnaeTca BBegeHnem komanapsl shell B pexxume linux shell.

|router#shell

Mepexoa B pexum rnobanbHOn KoHUrypauum:

|router(shell)#configure terminal

Hactpovika koHTponnepa E1 gns paboTbl BO hperMMpOBaHHOM pexmme U co3gaHue
KaHanbHow rpynnesl channel-group 1, koTopas CnyxuT Ans opraHusaumun kaHana FXS/FXO:

router (shell-config) #controller E1 2/0

router (shell-config-cntr) #framing pcm31

router (shell-config-cntr) #channel-group 1 timeslots 1
router (shell-config-cntr) #exit

CoegnHeHune koHTponnepa FXO 1/2 ¢ kaHanbHoM rpynnon 1 koHTponnepa E1 2/0:

Irouter(shell—config)#connect 1 FXO 1/2 E1 2/0:1

Ha BTOpoM ycTpoICTBE MPOM3BOAMTCA aHanorMyHasi HacTpoika, Ho Ans koHTponnepa FXS
1/2.

Ha ogHOM u3 ycTponcTB HEOBXOAMMO HACTPOUTb CUHXPOHM3ALMIO BHYTPEHHErO TakTOBOro
reHeparopa oT BxoadaLiero nortoka E1:

router (shell-config) #network-clock-select 1 E1 2/0

BHumanue! [na coxpaHeHus HacTpoek, caenaHHbix B pexume mux shell, Heobxognmo
BbINOMHWTb UX KOMUPOBAHWE B SHEPrOHE3aBUCUMYHO NaMSATb:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]

3.38 HacTtpowuka pernctpauum Ha IP ATC (SIP-cepBepe)

IP ATC
MM-22x MM-22x
Ml ==
FXS 2/0 Ethernet .|""" |“"" Ethernet FXS 2/0
(1T
192.168.0.10 192.168.0.30 192.168.0.20

Puc. 39 Cxema noaknroyeHusi AByX aHanorosbix TenedoHoB K IP ATC yepe3 MM-22x/52x

3.38.1 NMpoBepka nogaepx Ku ronocoBbIX Moaynen

Heobxogumo npoBepuTb TekyLyto Bepcuio MO un, ecnu yctaHoBneHa Bepcus Huxke 1.25.7.5,
cnegyet obHoBuTb MO po atol Bepcun unu Bbiwe (akTyanbHoe 1O HaxoguMTCs MO CCbISKE:
https://www.zelax.ru/support/soft/mm-22x-52x).

[nsa npoeepku yctaHoBneHHon Bepcun MO BBEAUTE KOMaHAY:

|router#version

Bepcus MO ykasaHa B cTpoke Software package version.

Mpouenypa o6HOBMNEHNSA no onucaHa B pykoBoACTBE nonb3oBaTens
(http://www.zelax.ru/assets/docs/mm-22x_52x_technical_manual.pdf) B pasgene “O6HoBneHue
nporpaMmHoro obecneyeHus”.
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3.38.2 HacTpouka ceTeBbIX NnapamMeTpoB

[lna HacTpowku ceTeBbIX MapaMeTpPOB YCTPOMCTBA HEOOXOOUMMO C MOMOLLbH0O BCTPOEHHOIO
pefaktopa nano MocTpoYHO, cobrnopasi NpUBEAEHHYH MOCnenoBaTeNbHOCTb, BHECTU KOMaHObl B
dann /etc/config/netconfig.sh n coxpaHnte ero. BBegeHHble KomaHObl OyaoyT NpUMeEHeHbl nocre
nepesarpysku ycTponcrsa.

OTtkpbITHe Ganna /etc/config/netconfig.sh ¢ nomoLLbIO BCTPOEHHOIO pefakropa nano:

| router#nano /etc/config/netconfig.sh

BkntoyeHue nHtepderica ethO 1 3agaHne makcumanbHOro pasmepa kagpa 1600 bawnr:

| ifconfig ethO up mtu 1600

3apanuve IP-agpeca ans nHtepdenca eth0 n mackv noaceTu:

| ifconfig eth0 192.168.0.10 netmask 255.255.255.0

Ha BTOpoM ycTponcTBe MpOM3BOAUTCH aHanormyHas HacTpownka, HO IP-agpec npuHumaet
3Ha4eHume 192.168.0.20.

[na coxpaHeHus danna HeobxooMMo HaxaTb KomOumHauumto knasuw Ctrl+X, 3atem Y un
Enter.

3.38.3 NMoaknioyeHune aHanoroBoro tenedgoHak IP ATC

[ns HacTpomkM napameTpoB rOMOCOBOrO KNMEHTa U cepsepa, KOHTPOMMepoB U Kpocc-
KOHHEeKTOpa npegHasHadeH pexxum mux shell. Mepexon B 3TOT pexuM OCyLLEeCTBNAETCS BBEAEHVEM
komaHgabl shell B pexxume linux shell.

|router#shell

lMepexoa B pexxum rnodanbHon KoHUrypauum:

|router(shell)#configure terminal

KomaHga voice-client co3gaeT HOBbI 0ObeKT knneHTa VolP, 1 BbINONHAET nepexoq B
pexum koHdurypauum knueHta. KnveHT ocyllecTBnsieT nepegady mexogsawmx 3anpocos no SIP.
Mpu ocyuwectBneHun Bbi3oBa BbIGop knueHTa VolP ocywectenseTca nogdopom Haubonee TOYHO
cooTBeTcTBYytOLLEro wabnoHa Habupaemomy Homepy. LLlabnoH 3agaeT HoMepa, KoTopble MOTyT ObITh
0bpaboTaHbl rofIOCOBLIM KITMEHTOM:

router (shell-config) #voice-client 1
router (shell-config-voice-client) #pattern 1xx

KomaHga voice-server co3gaeT HoBbI 06bekT cepBepa VOIP un BbInonHAeT nepexon B
pexum koHdurypaumm cepsepa. CepBep OCyLLECTBNSAET NpvemM n 06paboTKy BXOASALLMX 3anpoCcoB No
SIP. Cepeep ans obpaboTku 3anpoca BbiOMpaeTcss No umMeHu nonb3oBatens B SIP URI B
COOTBETCTBMM C LWAGIIOHOM, ONpeAeneHHbIM B JaHHOM CEPBEpE:

router (shell-config) #voice-server 1
router (shell-config-voice-server) #user-id pattern 1xx

KomaHOa voice BbINOMHAET BXOA4 B peXuMM KoHdUrypauuu nepegadm ronoca (config-voice).
KomaHaa sip-domain 3agaeT QOMEHHYIO YacTb NOKanbHOro Unun yaaneHHoro agpeca, kotopas no-
ymMonyaHuio ucnonb3dyetca B 3aronioBkax FROM un TO naketoB SIP. JlokanbHbI OOMEH
ucnonb3dyeTcs npu peructpaumm Ha cepBepe. KomaHga sip-server 3ajaeT agpec cepsepa,
KOTOPbIN NO-YMOMN4YaHUIO UCMONb3yeTCa B KAYECTBE CepBepa perucrpaumm u npokcu-cepeepa:

router (shell-config) #voice
router (shell-config-voice-client) #sip-domain local 192.168.0.30
router (shell-config-voice-client) #sip-server 192.168.0.30

Ha BTOpOM yCTpOVICTBe npon3BoanTCca aHanorn4Hasa HaCTpOIZKa.

3.384 HacTtponka koHTponnepoB FXS

Heobxooumo npousBecTu npepBapuTenbHble HacTponku Ha IP ATC (SIP-cepsepe) ans
aBTopM3aumMm TenedgoHHbIX annapatoB ¢ Homepamn 111 m 112 n naponamu tst111 u tstllz,
COOTBETCTBEHHO.
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HacTtpolika nepsoro yctponctsa. Bxon B pexum KOHUrypupoBaHus koHTponnepa FXS 2/0
W HacTpoWka TenedOoHHOro HoMepa roflocoBOro KoHTpornnepa B pexume dial. B atom pexume
NPOUCXOANT COEAVHEHNE C OxXuagaHeM Habopa Homepa:

router (shell-config) #controller FXS 2/0
router (shell-config-cntr) #password tstlll
router (shell-config-cntr) #number 111
router (shell-config-cntr) #connection dial

Ha BTOpom ycTponcTBe MpOM3BOAUTCA aHanormyHas HacTpowka, HO U3MEHSeTCs HOMep Ha
112 v naponeb.

HacTpolika BTOporo ycTponcraa:

router (shell-config) #controller FXS 2/0
router (shell-config-cntr) #password tstll2
router (shell-config-cntr) #number 112
router (shell-config-cntr) #connection dial

BHumanune! [ns coxpaHeHWs HaAcTpoeK, caenaHHbiXx B pexume mux shell, Heobxogmmo
BbIMOJTHUTb UX KONMUPOBaHUE B 3HEPrOHE3aBNCUMYIO NaMSThb:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]

3.39 Hactpowuka Caller ID

MM-22x MM-22x ATC
w20 | N ctms 2 | moa I =
111

192.168.0.10 192.168.0.20 132

Puc. 40 NMpumep cxembl nogknoveHns TenedoHoB Ans nepepaym Caller 1D

3.39.1 lNMpoBepka noaaepXKKu ronocoBbIiX Moaynen

Heobxooumo npoBepuTb Tekyllyto Bepcuio MO u, ecnu yctaHoBneHa Bepcus Huxke 1.25.7.5,
cnegyet obHoBuTb O po atol Bepcun wunu Bbiwe (akTyanbHoe 1O HaxogMTCs MO CCbISKE:
https://www.zelax.ru/support/soft/mm-22x-52x).

[nsa npoeepku yctaHoBrneHHon Bepcun NO BBEAUTE KOMaHAY:

|router#version

Bepcus MO ykasaHa B cTpoke Software package version.

Mpoueaypa obHoBnEeHus no onucaHa B PYKOBOACTBE nonb3oBaTens
(http://lwww.zelax.ru/assets/docs/mm-22x_52x_technical_manual.pdf) B pasgene “O6HoBneHue
nporpaMmHoro obecneyeHuns”.

3.39.2 HacTpomka ceTeBbIX NnapamMeTpoB

[na HacTponkM ceTeBbIX MapamMeTpoB YCTPONCTBA HEOOXOAMMO C MOMOLLbIO BCTPOEHHOrO
pedakTopa nano MOCTPOYHO, cobnopas nNpUBEAEHHY MOoCcnenoBaTeNbHOCTb, BHECTM KOMaHAbl B
danin /etc/config/netconfig.sh n coxpaHuTb ero. BeBeaeHHble kOMaHAbl OyoyT NMpUMMEHeHbl Mocrne
nepesarpysku yCTpOMCTBaA.

OTtkpbiTHEe Ganna /etc/config/netconfig.sh ¢ nomoLLb0 BCTPOEHHOIO pegakTopa hano:

| routerf#nano /etc/config/netconfig.sh
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BkntoueHune untepgenca eth0 v sagaHne makcumansHoro pasmepa kagpa 1600 bant:

| ifconfig ethO up mtu 1600

3apaxuve IP-agpeca ans nHtepdenca eth0 n mackv noaceTu:

| ifconfig eth0 192.168.0.10 netmask 255.255.255.0

Ha BTOpoM ycTponcTBe MpOM3BOAUTCH aHanormyHas HacTponka, HO IP-agpec npuHumaet
3Ha4veHume 192.168.0.20.

[na coxpaHeHus danna HeobxoauMMo HaxaTb KomOuHaumo knasuw Ctrl+X, 3atem Y un
Enter.

3.39.3 HacTtpouka yctpoucts ana nepepayum Caller ID

[na HacTpoViku napamMeTpoB rOMOCOBOroO KMMEeHTa W cepBepa, KOHTPOMMEepoB W KPOCC-
KOHHEKTOpa npegHasHayeH pexum mux shell. [Nepexon B 3TOT pexum OCyLLeCTBNSETCA BBEAEHNEM
komangbl shell B pexxume linux shell.

|router#shell

Mepexoa B pexum rnobanbHon KoHUrypauum:

|router(shell)#configure terminal

KomaHoa voice-client co3gaeT HOBbIM 06beKT knneHTa VolP, 1 BeinonHaeT nepexon B
pexum KoHdurypaumm knueHta. KnueHT ocywecTBnsaeT nepegadvy vcxoadwmx 3anpocos no SIP.
Mpu ocywectBneHun Bbi3oBa BbIGop knueHTa VolP ocywectenseTca nogdopom Haubonee TOYHO
cooTBeTCcTBYOWero wabnoHa nmeHn nonyyatens B SIP URI. WabnoH 3agaeT Homepa, KOTOpble
MOryT BbITb NPUHATHI FONOCOBLIM KNeHTOoM. B nmocnegHen komaHge ykasbiBaetcs agpec |IP ATC ¢
KOTOpOM ByaeT yCcTaHaBNMBaTbLCsl COEANHEHME:!

router (shell-config) #voice-client 1
router (shell-config-voice-client) #pattern 1xx
router (shell-config-voice-client) #remote-server 192.168.0.20

KomaHga voice-server co3gaeT HOBbI 06bekT cepBepa VoIP un BbINonHSAET nepexon B
pexum KoHdurypaumm cepaepa. Cepsep ocyLlecTBNAeT npuemM 1 06paboTKy BXOOALLMX 3aMpOCOB Mo
SIP. CepBep ana obpaboTku 3anpoca BbiOMpaeTcsa no umeHu nonb3oBatena B SIP URI B
COOTBETCTBMM C LIAGIOHOM, onpedeneHHbIM B JaHHOM CEpPBEpPE:

router (shell-config) #voice-server 1
router (shell-config-voice-server) #user-id pattern 1xx

KomaHpa voice-class tone 3agaeT napameTpbl Afs Knacca TOHamnbHbIX curHanos. B
OAHHOM Ccnyyan HacTporka MpuMeHsieTcs Ans knacca no-ymondaHuio. KomaHgoa caller-id
paspeLuaeTt npMeM 1 nepegady ngeHTudurkaTopa Bbi3biBatoLLEro aboHeHTa U 3a4aeT NCNoNb3yeMbli
AN 3TOro CTaHOapT: etsi - eBponenckun ctaHgapt ETSI 300 659, ucnonbayet craHgapt ITU-T
V.23 pana nepefadn [JaHHblX; bellcore - amMepuKaHCKUW cTaHOapT, Ucnonb3yeT cTaHaapT
nepegayv BELL 202:

router (shell-config) #voice-class tone default
router (shell-config-class-tone) #caller-id etsi

Ha BTOpoM yCTpOMCTBE MPOM3BOAMTCS aHanorMdyHas HacTpowika, Ho IP-agpec yganeHHoro
cepBepa npuvHuMaeT 3HaveHue 192.168.0.10.

3.39.4 HacTpounka koHTponnepoB FXS/FXO
HacTtpolika nepBoro ycTponcTBa.

Bxon B pexum KoHdurypupoBaHust KoHTponnepa FXS 2/0 u HacTponka TenedoHHOro
HOMepa roflocoBOro KoHTpomnsnepa B pexume hotline. B aTom pexrnme npoucxoaumTt coeanHeHue ¢
oXupgaHmem Habopa Homepa:

router (shell-config) #controller FXS 2/0
router (shell-config-cntr) #number 111
router (shell-config-cntr) #connection hotline number 112

Ha BTOpOM yCTpOVICTBe npon3sBoanTCcAa aHanorn4yHas HaCTp0I7|Ka, HO M3MEeHAeTCA HOMep Ha
112.
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HacTtpovika BTOpOro ycTponucTBa:

router (shell-config) #controller FXO 2/0
router (shell-config-cntr) #number 112
router (shell-config-cntr) #connection hotline number 111

BHumanue! [ns coxpaHeHuss HACTpOeK, cOerlaHHbiX B pexume mux shell, Heobxogmmo
BbINO/THWUTB UX KOMUPOBAHWE B SHEPTrOHE3ABUCHMYIO NaMAThb:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]

3.40 Hactpouka wmopyna PTT. [lpném wn nepepaya curHana
ynpaBneHMss no BblAeNeHHOU uenu nyTéM 3aMblKaHUA Ha

3eMnnio
5 MM-221-1 MM-221-2
i PTT 2/0
% Ethernet ™
i f ]
I/ y:
TAHTEHTA TAHTEHTA
192.168.1.10 192.168.1.20

Puc. 41 Mpuém n nepegayva curHana ynpasrieHUsl No BblgeNleHHOW Lenu NyTéM 3amMbiKaHUs Ha
3eMno

3.40.1 HacTpownka ceTeBbiX NnapamMeTpoB

OTtkpbiTHe danna /etc/config/netconfig.sh ¢ nOMOLLLIO BCTPOEHHOTO pegakTtopa nano:

| router#nano /etc/config/netconfig.sh

BknitoyeHue nHtepderica ethO 1 3agaHne makcmanbHoro pasmepa kagpa 1600 bant:

| ifconfig eth0 up mtu 1600

3apaHue IP-agpeca anga nHrepdeinca ethO n mackm nogceTu:

| ifconfig eth0 192.168.1.10 netmask 255.255.255.0

HacTpoviku BTOporo ycTponcTBaa:

ifconfig eth0 up mtu 1600
ifconfig eth0 192.168.1.20 netmask 255.255.255.0

3.40.2 OpraHusauus BbiHoca PTT no cetu IP/Ethernet

KomaHoa voice-client co3gaeT HOBbIM 0O6beKT knmneHTa VolP, n BeinonHaeT nepexon B
pexum KoHdurypauum knueHta. KnueHT ocyllecTBnseT nepefadvy ucxoadawimx sanpocos no SIP.
Mpu ocyuiecTBneHMn Bbi3oBa BblOop knueHTa VolP ocyuiectBnseTca nogbopom Haubornee TOYHO
cooTBeTCcTBYlOWero wabnoHa uMmeHn nonyyatenst B SIP URI. WabnoH 3agaeT Homepa, KOTopble
MOryT ObITb MNPWHATBI TOMOCOBLIM KNMEHTOM. B nocnegHen KomaHge ykasblBaeTcs agpec
ypaneHHoro cepsepa VolP ¢ koTopbiM OygeT ycTaHaBnvMBaTbCs COEANHEHME:

router (shell-config) #voice-client 1
router (shell-config-voice-client) #pattern 1xx
router (shell-config-voice-client) #remote-server 192.168.1.20

HacTpoviku BTOporo ycTponucTBa:

router (shell-config) #voice-client 1
router (shell-config-voice-client) #pattern 1xx
router (shell-config-voice-client) #remote-server 192.168.1.10

KomaHpa voice-server co3gaeT HOBbi 06bekT cepepa VoOIP un BbINonHAeT nepexopn B
pexum koHdurypaumm cepsepa. CepBep OCyLLECTBNSET NpMemM u o6paboTKy BXOAALLMX 3anpoCcoB Mo
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SIP. CepBep ana obpaboTkm 3anpoca BbibMpaeTca Mo uMMmeHu nonb3oBatens B SIP URI B
COOTBETCTBMM C LLIAGNOHOM, onpeaeneHHbIM B JaHHOM cepBepe:

router (shell-config) #voice-server 1
router (shell-config-voice-server) #user-id pattern 1xx

HacTpovikn BTOpOro ycTponcTBa:

router (shell-config) #voice-server 1
router (shell-config-voice-server) #user-id pattern 1xx

3.40.3 HacTponka koHTponnepa PTT gna opraHu3auumm KaHana TY c

nepenavyen TaHreHTbl

BHumaHue! Pexum ynpaBneHuMa npuemom/nepepayerm no (aHTOMHOW uUenu
BblIGOMpaeTcsA C NOMOLLbIO YCTAHOBKM NepemMblyeKk Ha nnarte moayns. lNonoxeHne nepembliyek
yKasaHo B AOoKyMeHTauuu Kk moaynam MIME-PTT, MIME-4xPTT.

HacTtpownku yctponctea MM-221-1 (Ha cTOpoHe paguocTaHuum):

Bxon B pexum kKoHurypmpoBaHusa koHTponnepa PTT 2/1 n HacTpowka TenedoHHOro
HOMepa ronocoBOro KoHTponnepa. B aTom pexume, HanpaBneHue COeanHEHUS (KIMEHT Unun cepeep)
W NCNonb30BaHMe HoMmepa <number> onpegensercs komaHgon direction:

router (shell-config) #controller PTT 2/1
router (shell-config-cntr) #direction output
router (shell-config-cntr) #connection number 150

YcTaHOBKa akKTMBHOIO ypoBeHs curHana “BkntoyveHnsa nepegaTtymka” 3amMblKaHMe Ha 3EMITHO:

router (shell-config-cntr) #ptt-signal ground

HacTtpowka pexvmMa YeTblpEXNPOBOAHOW BbIAENEHHOW JIMHUM (YCTAHOBKa NO-YMOMYaHWI0):

router (shell-config-cntr)#line-mode 4-wire

B cnyyae ncnonb3oBaHvsx ABYXNPOBOAHOMW BblAENEHHON NNHWUW, HEOBXOAMMO yKasaTb:

router (shell-config-cntr)#line-mode 2-wire

Hactpowku yctporctBa MM-221-2 (Ha CTOpOHe AUCNETYEPCKOro nynbTa):

router (shell-config) #controller PTT 2/1

router (shell-config-cntr) #direction input
router (shell-config-cntr) #ptt-signal ground
router (shell-config-cntr) #connection number 150

KomaHga direction intput BkntoveHa no ymonyaHuio (U He ByaeTt otobpaxaTbCcsa Npu BbiBOAE
KOHdurypaumm).

BHumaHue! [Ins coxpaHeHUs1 HACTPOeK, caenaHHbIX B pexnme mux shell, Heo6xogumo
BbINOJIHUTb UX KONUPOBaHWEe B 3HEeProHe3aBUCUMYIO NaMSAThb:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]

3.41 Hactpouka wmopyna PTT. [lpuém wn nepepaya curHana

ynpaBneHMss MO BblAeNeHHOW uenM nNyTéMm noaaym
HanpsxeHua +24 B.

i | MM-221-1 MM-221-2
”. PTT 2/1 PTT 2/1
ﬁ» Ty Ethernet ™
| — =)
_ % TAHTEHTA TAHTEHTA
192.168.1.10 192.168.1.20
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Puc. 42 NMpuém n nepepaya curHana ynpasneHusi No BbiaeNeHHON Lenu NnyTém nogaum
HanpskeHus +24 B.

341.1 HacTpouka ceTeBbIX NnapamMeTpoB

OTtkpbITHE ganna /etc/config/netconfig.sh ¢ nomoLLbI0 BCTPOEHHOIO pegakTopa hano:

| router#nano /etc/config/netconfig.sh

BkntoyeHue nHtepderica ethO 1 3agaHne makcumansHoro pasmepa kagpa 1600 banr:

| ifconfig ethO up mtu 1600

3apaHue IP-agpeca ana nHrepdenca ethO n mackm noaceTu:

| ifconfig eth0 192.168.1.10 netmask 255.255.255.0

HacTpoviku BTOpOro yCTponucTBa:

ifconfig eth0 up mtu 1600
ifconfig eth0 192.168.1.20 netmask 255.255.255.0

3.41.2 Opranunsauus BblHoca PTT no cetu IP/Ethernet

KomaHoa voice-client co3gaeT HOBbIM 0ObekT knneHTa VolP, 1 BbinonHseT nepexon B
pexvmMm KoHdurypaumm knmeHta. KnveHT ocyllecTBnseT nepegady MCXogswmx 3anpocos no SIP.
Mpu ocywectBneHun Bbi3oBa BbIGop knneHTa VoIP ocywectensetcs nogbopom Hambonee TOYHO
cooTBeTCcTBYlOWero wabnoHa nmeHn nonyyatens B SIP URI. WabnoH 3agaet Homepa, KOTopble
MOryT ObITb MNPWHATbI TOMOCOBLIM KknueHToM. B nocnegHenm komaHae ykasbiBaeTcs agpec
yaaneHHoro cepsepa VolP ¢ koTopbiM 6ygeT ycTaHaBnmMBaTbCA COEANHEHME:!

router (shell-config) #voice-client 1
router (shell-config-voice-client) #pattern 1xx
router (shell-config-voice-client) #remote-server 192.168.1.20

HacTtpowkn BTOpOro yCTponcTaa:

router (shell-config) #voice-client 1
router (shell-config-voice-client) #pattern 1xx
router (shell-config-voice-client) #remote-server 192.168.1.10

KomaHpa voice-server co3gaeT HoBbli 06bekT cepBepa VoIP n BbiNoOMHAET nepexof B
pexum KoHdurypaumm cepeepa. CepBep ocyLlecTBNAeT npuemM 1 06paboTKy BXOOALLMX 3arMpOCOB Mo
SIP. CepBep ana obpaboTku 3anpoca BbiGMpaeTca no umeHu nonb3oBatensa B SIP URI B
COOTBETCTBMM C LIAGNOHOM, OnpeaeneHHbIM B JaHHOM CepBeEpeE:

router (shell-config) #voice-server 1
router (shell-config-voice-server) #user-id pattern 1xx

HacTpoviku BTOporo ycTponcTaa:

router (shell-config) #voice-server 1
router (shell-config-voice-server) #user-id pattern 1xx

3.41.3 HacTponka koHTponnepa PTT agna opraHu3auuum KaHana T4 c
nepeaavyen TaHreHTbl

BHumaHue! Pexum ynpaBneHus npuemom/nepegadern no ¢aHTOMHOW Lenu
BblOMpaeTcsA C NOMOLbLIO YCTAHOBKM NepemMblyeK Ha nnate moayns. lNonoxeHne nepemblyek
yKa3aHo B AloKyMeHTauuu kK moaynam MIME-PTT, MIME-4xPTT.

HacTponku yctporictBa MM-221-1 (Ha cTopoHe pagvocTaHLuu):

Bxog B pexum koHcurypupoBaHus koHTpornepa PTT 2/0 n HacTtpovika TenedOHHOro
HOMepa roflocoBOro KoOHTponnepa. B aTom pexume, HanpaBneHue COeANHEHUS (KITUEHT Unn cepeep)
1 ncnonb3oBaHMe Homepa <number> onpegensieTca kKomaHgon direction:

router (shell-config) #controller PTT 2/0
router (shell-config-cntr) #direction output
router (shell-config-cntr) #connection number 110

YcTaHOBKa aKTUBHOrO YpOBEHS curHana “BkriodeHunss nepepatymka” [lonoxutenbHoe
HanpshkeHne +24B (ycTaHOBKa NO-yMOYaHUIo).
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|router(shell—config—cntr)#ptt—signal positive

HacTtpowka pexvmMa YeTblpEXNPOBOAHOW BbIAENEHHOW JIMHUM (YCTAHOBKa NO-YMOSTYaHWIO):

| router (shell-config-cntr)#line-mode 4-wire

B cny4yae ncnonb3oBaHUAX ABYXMPOBOAHOW BbIAENEHHOW NMNMHUW, HEOBXOANMO yKa3aThb:

| router (shell-config-cntr)#line-mode 2-wire

HacTtponku yctporictea MM-221-2 (Ha CTOpOHE ANCNETHEPCKOro nynbTa):

router (shell-config) #controller PTT 2/0

router (shell-config-cntr) #direction input
router (shell-config-cntr) #ptt-signal positive
router (shell-config-cntr) #connection number 110

KomaHga direction intput BkntoveHa no ymonyaHuio (M He 6yaet oTobpaxaTbCsi Npu BbIBOAE
KOHdMrypaumm).

BHumaHue! [Ins coxpaHeHUs HAacCTpPoOeK, caenaHHbIX B pexnme mux shell, Heo6xogumo
BbINONIHUTb UX KONUPOBaHWe B 3HEProHe3aBUCUMYIO NaMATb:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]

3.42 Hactpouka RSTP

MM-22x MM-22x
192.168.0.10/24 192.168.0.20/24
eth0 f\lﬂ E12/0 E12/0 2 eth0

BRIDGE
shdsl 1/0

BRDEE
shdsl 1/0

shdsl 1/0 3 shdsl 1/1
192.168.0.30/24

MM-22x
eth0

Puc. 43 NMpumep cxeMbl npuMmeHeHus npotokona RSTP

3.42.1 HacTpownka koHTponnepoB SHDSL

[ns HacTporku napameTpoB KOHTPOSSEPOB U KPOCC-KOHHEKTOpa npeaHasHavyeH pexxum mux
shell. MNepexon B 370T pexnm ocyliectenaeTca BeBegeHnem komangpl shell B pexxume linux shell.

|router#shell

Mepexon B pexvm rnobanbHon KoHpurypaumu:

|router(shell)#configure terminal

HacTpoWikn Ha nepBom 1 BTOPOM YCTPONCTBE:

Ha ycTponctBax Hy)XHO HacTpouTb KoHTpomnepbl SHDSL 1/0 gna paboTbl B pexume
BEAOMOro, B CUHXPOHHOM pexume Ha (UKCUPOBAHHOW CKOPOCTWU (3HayeHWe ckopocTu OyaeT
NPUHATO OT BEAYLLIEro yCTPOUCTBA):

router (shell-config) #controller SHDSL 1/0
router (shell-config-cntr) #core-function NTU slave
router (shell-config-cntr) #clocking-scheme synchronous
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router (shell-config-cntr) #no line-probing
router (shell-config-cntr) #fexit

MopkntoyeHne untepcernca HDLC O k koHTponnepy SHDSL 1/0, HDLC 1 k koHTponnepy E1
2/0:

router (shell-config)#interface HDLC O SHDSL 1/0
router (shell-config) #interface HDLC 1 E1 2/0

Ona yctponcts, paboTtalowux B pexunme BeAOMbIX, CneayeT HaCTPOUTb CUHXPOHM3auUIo
BHYTPEHHEro TakTOBOro reHepaTtopa ot nuHum SHDSL:

router (shell-config) #network-clock-select 1 SHDSL 1/0

Ha nepBom n BTOpPOM YCTPOWCTBax, HacTPOUM pPE3EPBHbLIN UCTOYHMK CUHXPOHU3ALUW OT
notoka E1:

router (shell-config) #network-clock-select 2 E1 2/0

HacTpovikn Ha TpeTbem YCTPONCTBE:

Ha ycTponcTBe HyXHO HacTpouTb KoHTponnepbl SHDSL 1/0 n SHDSL 1/1 gnsa paboTbl B
pexvm BegyLlero (HacTpowka no yMON4aHuio), B CUHXPOHHOM PEeXMME Ha PMKCUPOBAHHOW CKOPOCTU
2048 Kbwut/c:

router (shell-config) #controller SHDSL 1/0

router (shell-config-cntr) #clocking-scheme synchronous
router (shell-config-cntr)#line-rate 2048

router (shell-config-cntr) #no line-probing

router (shell-config-cntr) #exit

lMoBTOpUTE NpeablayLine KomaHabl AN KoHTponnepa SHDSL 1/1.

MopkntoueHne nHtepdenca HDLC O k koHTponnepy SHDSL 1/0, HDLC 1 k KoHTponnepy
SHDSL 1/1:

router (shell-config)#interface HDLC 0 SHDSL 1/0
router (shell-config)#interface HDLC 1 SHDSL 1/1

BHumanue! [na coxpaHeHuss HacTpoek, caenaHHbix B pexume mux shell, Heobxognmo
BbINOMHWTb UX KOMUPOBAHWE B SHEPTOHE3aBUCUMYHO NaMSATb:

router (shell) #copy running-config startup-config

***Building running configuration...266 bytes
[OK]
3.42.2 Hactponka ceTeBbIX NapameTpoB

[ns HacTporkm ceTeBblX NapaMeTpoB YCTPOWCTBA HEOOGXOOMMO C MOMOLLbIO BCTPOEHHOro
pefakTopa nano MOCTPOYHO, cobniodasi NpUBeAEeHHY MOoCnefoBaTeNbHOCTb, BHECTU KOMaHAbl B
danin /etc/config/netconfig.sh n coxpaHuTb ero. BeBeaeHHble kOMaHAbl GyoyT NpMMEHEHbI nocrne
nepesarpysku ycTponcTsa.

OtkpbiTHe darna /etc/config/netconfig.sh ¢ nomoLbo BCTPOEHHOIo pegakropa hano:

router#nano /etc/config/netconfig.sh

HacTpoviku ycTponcTB:

YcTaHoBKa TUNa nHkancynsaumm u BkniodeHne nHrepdgencos hdicO, hdlcl:

sethdlc hdlcO hdlc-eth
sethdlc hdlcl hdlc-eth
ifconfig hdlcO up
ifconfig hdlcl up

BkntoyeHune nHtepdelrica ethO:

ifconfig eth0 up

CosgaHne mocta br1 un gobaeneHne B Hero nHtepdencos eth0, hdlcO n hdlc1:

brctl addbr brl
brctl addif brl ethO
brctl addif brl hdlcO
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brctl addif brl hdlcl

BkntoyeHune npotokona STP Ha mocTe br1, Beibop Bepcumn npotokona STP (RSTP 802.1w):

brctl
brctl

stp brl on
setstpver brl rapidstp

BkntoyeHune norpaHuyHoro pexunma pabotel nopta Ethernet. MNMopT, paboTatowwimii B 4aHHOM
pexvmMme, cpasy e Mnocne BK/OYEHUS NepexoauT B pexuMM nepedadn AaHHbiX. WM3ameHeHne
COCTOsIHMA (Up/down) Takoro nopTa He NPUBOANT K NEPECTPOEHMIO TONOSOMMN CETH.

brctl setportedge brl ethO on

YcTaHOBKa 3Ha4YeHWn CTOMMOCTM MOPTOB. [aHHbI napameTp WUCMNofb3yeTcs NPOTOKOSIOM
STP npu BblMMCNEHMM MapLUpYyTa A0 KopHeBoro (root) yctponcTtea. B Hawem npumepe nopt SHDSL
(hdlc0) Ha 1 n 2 ycTporicTBe 0obnagaeT 6onee BbicOkMM npuoputetom, Yem nopt E1 (hdicl). Ha 3
ycTtponcTtee nopt SHDSL 1/0 (hdlc0) obnagaet 6onee BbicOkMM npuoputeToM, Yem nopT SHDSL 1/1
(hdlicl).

brctl
brctl
brctl

setpathcost brl eth0 20
setpathcost brl hdlcO 100
setpathcost brl hdlcl 200

YUT0ObI TPETLE YCTPOWCTBO CTaNO KOPHEBBIM MOCTOM, HA HEM MOXHO YCTaHOBUTbL MpuopuTeT
Ethernet-mocTa HUXe 3Ha4yeHus No ymon4yaHuio. KopHeBbIM MOCTOM Ha3HavyaeTCcsd MOCT, Y KOTOPOro
CaMbIl HU3KUI NPUOPUTET. YCTaHOBKA N0 yMon4yaHuio: 32768.

brctl setbridgeprio brl 16384

3apanue IP-agpeca gna mocta br1 u ero BknmiodyeHue (IP-agpec BTOporo ycTpomncTtsa -
192.168.0.20, TpeTbero ycTponctaa - 192.168.0.30):

ifconfig brl up 192.168.0.10

3.42.3

[Ona coxpaHeHnus danna HeobxoaMMo HaxaTb KomOuHauuto knasuw Ctrl+X, 3atem Y u
Enter.
NMpoBepka cocTtoaHua RSTP

[Ona otobpaxeHusi cocTosiHMs npotokona STP ans mocTta br1 MOXHO BOCMOMb30BaTLCS
KOMaHoWn:

router#brctl showstp brl

I'Ipmmep BblBO4a KOMaHAbl.

router#brctl showstp brl
Bridge brl
Spanning tree enable protocol, Rapid STP
Ebtables filter support disabled
Bridge ID Priority 32768 (0x8000)
Address 00-1a-81-00-b1-54
Hello Time 2sec Max Age 20sec Forward Delay 1l5sec
Aging Time 300sec
Root ID Priority 32768 (0x8000)
Address 00-1a-81-00-35-el
Hello Time 2sec Max Age 20sec Forward Delay 1l5sec
Interface Role State Cost Prio.N Type
ethO Designated Forwarding 20 128.1 Edge pZ2p
hdlcoO Root Forwarding 100 128.2 p2p
hdlcl Designated Forwarding 200 128.3 p2p
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3.43 Hactpouka NAT

MM-225
192.168.0.10/24 10.0.0.1/30  10.0.0.2/30

% UHTepHeT
eth0.2 eth0.3

Puc. 44 NMpumep cxembl npumeHeHns NAT

3.43.1 HacTpownka ceteBbiX napamMeTpoB

[na HacTpowkn ceTeBbIX NMapaMeTpoB YCTPOMCTBA HEOHGXOAMMO C MOMOLLbIO BCTPOEHHOrO
pegakTopa nano MOCTPO4YHO, cobniodasi NpuBeOeHHY MocrnefoBaTeNlbHOCTb, BHECTM KOMaHAbl B
dann /etc/config/netconfig.sh n coxpaHnte ero. BBegeHHble KOMaHObl OyaoyT NpPUMEHEHbl nocre
nepesarpysku yCTpOnCTBa.

OTtkpbITHE ganna /etc/config/netconfig.sh ¢ nomoLLbI0 BCTPOEHHOIO pefakropa hano:

| router#nano /etc/config/netconfig.sh

BkntoyeHune nHtepderica eth0, cosgaHue n HacTponka nogbiHTepdencon eth0.2 n eth0.3:

ifconfig eth0 up

vconfig add eth0 2

vconfig add ethO0 3

ifconfig eth0.2 192.168.0.10 netmask 255.255.255.0 up
ifconfig eth0.3 10.0.0.1 netmask 255.255.255.252 up

[obaBneHne cTaTnyeckoro MmapwpyTa:

| route add default gw 10.0.0.2

BknoyeHne unbTpa nakeTos:

|iptables -B on

HacTtpowka ctatudeckoro npeobpasosaHus agpecos (NAT):

| iptables -t nat -A POSTROUTING -o eth0.3 -j SNAT --to-source 10.0.0.1

[Ona coxpaHenus danna HeobxoamMmo HaxaTb koMOGuHaumtio knasuw Ctrl+X, 3atem Y u
Enter.
3.43.2 HacTtpounka nHrepcencoB FastEthernet

[na HacTponkn napameTpoB MHTepdencoB npeaHasHadeH pexum mux shell. MNepexon B
3TOT pPeXUM ocyllecTBnsaeTcs sBegeHmem komaHabl shell B pexxume linux shell.

|router#shell

Mepexon B pexvm rnobanbHOn KoHpurypaumw:

|router(shell)#configure terminal

HacTtpovika uHrepdgenca FastEthernet 0:

router (shell-config)#interface FastEthernet 0
router (shell-config-if)# switchport access vlan 2

Hactpovika uHtepcgenca FastEthernet 3:

router (shell-config)#interface FastEthernet 3
router (shell-config-if)# switchport access vlan 3

HacTtpovika unrepdenca FastEthernet 4:

router (shell-config)#interface FastEthernet 4
router (shell-config-if)# switchport mode trunk

OnpegeneHvie cnucka Vlan, kKoTopble MOryT 6biTb 06paboTaHbl:

router (shell-config) #switch-mode vlan 2-3

BHumaHune! [Ons coxpaHeHuss HacTpoek, caenaHHbiX B pexmume mux shell, Heobxogmmo
BbIMOJTHUTB UX KOMUPOBaHUE B 3HEPrOHE3ABNCUMYHO MaMSATb:
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router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]

MM-22x, MM-52x

© 2026 Zelax 66




3.44 ®unbTpauua c nomowbio iptables

192.168.0.11/24 192.168.1.11/24
==)
192.168.0.0/24 192.168.1.0/24 >

eth0.3

-
s
2

G =
192.168.1.12/24

Puc. 45 NMpumep cxeMbl npumeHeHus iptables

3.44.1 Hactpowuka nHutepdencon FastEthernet

[nsa HacTpolikm napameTpoB MHTepdeNcoB npedHasHadeH pexum mux shell. MNMepexon B
3TOT PEXMM OcyLlecTBnseTcs BBegeHmem komaHabl shell B pexxume linux shell.

|router#shell

Mepexon B pexvm rnobanbHon KoHurypaumw:

|router(shell)#configure terminal

HacTtpovika uHtepcgenca FastEthernet 0:

router (shell-config) #interface FastEthernet 0
router (shell-config-if)# switchport access vlan 2

Hactpolika nitepderica FastEthernet 1.

router (shell-config) #interface FastEthernet 1
router (shell-config-if)# switchport access vlan 3

Hactpolika nitepderica FastEthernet 4.

router (shell-config) #interface FastEthernet 4
router (shell-config-if)# switchport mode trunk

OnpegeneHve cnucka Vlan, kotopble MOryT 6biTb 06paboTaHbl:

router (shell-config) #switch-mode vlan 2,3

BHumaHune! [Ons coxpaHeHWss HacTpoeK, caeflaHHbiX B pexume mux shell, Heobxogmmo
BbINOSTHWUTB UX KOMUPOBAHWE B SHEPTOHE3ABUCUMYHO NaMSTh:

router (shell) #copy running-config startup-config

***Building running configuration...266 bytes
[OK]
3.44.2 HacTpo#nka ceTeBbIX NapamMeTpoB

[ns HacTporkm ceTeBblX NapamMeTpoB YCTPOWCTBA HEOBXOOUMO C MOMOLLbIO BCTPOEHHOro
pegakTopa hano MOCTpPo4Ho, cobniogasi npuBegeHHY nocrnefoBaTeNbHOCTb, BHECTM KOMaHAbl B
dann /etc/config/netconfig.sh n coxpaHnte ero. BBegeHHble KOMaHAbl OyaoyT nNpUMeEHeHbl nocre
nepesarpysku yCTpOMCTBaA.

OTkpbITHE danna /etc/config/netconfig.sh ¢ nomoLLb BCTPOEHHOIO pefakropa nano:

| router#nano /etc/config/netconfig.sh

BkntoyeHue nHtepdelica eth0, cosgaHue 1 HacTponka nogbiHTepdencos eth0.2 n eth0.3:

ifconfig ethO0 up

vconfig add eth0 2

vconfig add eth0 3

ifconfig eth0.2 192.168.0.1 netmask 255.255.255.0 up
ifconfig eth0.3 192.168.1.1 netmask 255.255.255.0 up

67 © 2026 Zelax MM-22x, MM-52x



IPTables — ytunuta KOMaHOHOW CTPOKW, $SABMSETCS CTaHAAPTHbIM  UMHTEpdENncom
yrnpaBsneHuns paboTon mexceTeBoro akpaHa (bpaHamayapa) netfilter.

BkntoyeHne dunbTpa NakeTos:

iptables -B on

Mo ymonuanuio ana scex tunoe naketoB (INPUT, OUTPUT n FORWARD) yctaHOBneHoO
npasuno ACCEPT.

3anpeTr nepepaum Tpadmka ot K ¢ IP-agpecom 192.168.0.11 «k [K c ip-agpecom
192.168.1.11:

iptables -A FORWARD -s 192.168.0.11 -d 192.168.1.11 -j DROP

3anpet npuema ICMP-nakeToB ot K ¢ IP-agpecom 192.168.1.12:

iptables -A INPUT -p icmp -s 192.168.1.12 -i eth0.2 --match state --state
NEW -3j DROP

3anpet otnpaskn ICMP-nakeToB Ha K ¢ IP-agpecom 192.168.1.12:

iptables -A OUTPUT -p icmp -d 192.168.1.12 -o eth0.2 --match state --state
NEW, ESTABLISHED, RELATED -j DROP

[Ona coxpaHenusa cpanna HeobxoaMmo HaxaTb koMObuHaumio knasuw Ctrl+X, 3atem Y u
Enter.

BHumaHue! C nomoupbto iptables MOXHO ocywlecTBnATb unbTpaunio Tpaduka TONbKO B
pexvMme mapwpytusauun. [pu HacTporike YCTPOWCTBa B peXmMMe MocTa (unbTpauuuio crnegyet
OCYLLEeCTBMATb C NomoLlbto ebtables.

Tekyline npaBuia M NokKasaHUs CYETYUKOB cpabaTbiBaHMIA PUNBTPOB MOXHO MOCMOTPETb
KOMaHoWN:

router#iptables -vL

HpmmepabmouaKomaHnu:

router#iptables -vL
Iptables filter support: on

Chain INPUT (policy ACCEPT 0O packets, 0 bytes)

pkts bytes target prot opt in out source destination
0 0 DROP icmp -- eth0.2 any 192.168.1.12 anywhere
state NEW

Chain FORWARD (policy ACCEPT 0 packets, 0 bytes)
pkts bytes target prot opt in out source destination

0 0 DROP all -- any any 192.168.0.11 192.168.1.11

Chain OUTPUT (policy ACCEPT 0 packets, 0 bytes)
pkts bytes target prot opt in out source destination

0 0 DROP icmp -- any eth0.2 anywhere 192.168.1.12
state NEW,RELATED, ESTABLISHED
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3.45 dunbTpaumsa c nomoubio ebtables
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Puc. 46 Mpumep cxeMbl npumeHeHus ebtables

3.45.1 HacTtpownka nHrepdencoB FastEthernet

[ns HacTponkun napameTpoB MHTepdencos npegHasHadeH pexum mux shell. MNepexon B
3TOT PEXMM OCYLLECTBNSAETCH BBeAEHEM koMaHabl shell B pexxume linux shell.

router#shell

Mepexoq B pexvm rnobanbHOn KoHurypaumw:

router (shell) #configure terminal

HacTtpovika uHtepcgenca FastEthernet 0:

router (shell-config) #interface FastEthernet O
router (shell-config-if)# switchport access vlan 2

HacTtpovika uHtepdenca FastEthernet 1.

router (shell-config) #interface FastEthernet 1
router (shell-config-if)# switchport access vlan 3

HacTtpovika uHrepcenca FastEthernet 2:

router (shell-config)#interface FastEthernet 2
router (shell-config-if)# switchport access vlan 4

Hactpovika uHtepcenca FastEthernet 4:

router (shell-config)#interface FastEthernet 4
router (shell-config-if)# switchport mode trunk

OnpegeneHve cnucka Vlan, kotopble MOryT 6biTb 06paboTaHbl:

router (shell-config) #switch-mode vlan 2-4

BHumaHune! [Ons coxpaHeHWs HacTpoeK, caeflaHHbiX B pexume mux shell, HeobxogmMmo
BbIMOJTHUTb UX KOMUPOBaHUE B 3HEPrOHE3ABUCUMYHO NaMATh:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]

3.45.2 Hactponka ceTeBbIX NapameTpoB

[ns HacTporkm ceTeBblX NapamMeTpoB YCTPOWCTBA HEOOXOOUMO C MOMOLLBH BCTPOEHHOro
pedakTopa nano MOCTPOYHO, cobnogas npuvBeAeHHYo MocrnefoBaTerNibHOCTb, BHECTUM KOMaHAbl B
danin /etc/config/netconfig.sh n coxpaHuTb ero. BBeaeHHble kOMaHAbl OyoyT NPUMMEHEHBLI Mocrne
nepesarpysku yCcTponcTea.

OTkpbITHe dainna /etc/config/netconfig.sh ¢ nomoLLblo BCTPOEHHOro pegakTopa hano:
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router#nano /etc/config/netconfig.sh

BkntoueHue nHTepdenca ethO, cosgaHne n HacTponka nogbiHTepdencos eth0.2, eth0.3 un
eth0.4, cooTBeTcTBYIOWMX NnopTam FastEthernet 0, FastEthernet 1 n FastEthernet 2 cOOTBETCTBEHHO:

ifconfig eth0 up

vconfig add eth0 2
vconfig add eth0 3
vconfig add ethO 4
ifconfig eth0.2 up
ifconfig eth0.3 up
ifconfig eth0.4 up

CosgaHne mocTa brl n gobaeneHne B Hero nogbiHTepdericoB eth0.2, eth0.3 n eth0.4:

brctl addbr brl

brctl addif brl eth0.2
brctl addif brl eth0.3
brctl addif brl eth0.4

3apaHve ip-agpeca ans mocta br1 u ero BknoYeHue:

ifconfig brl up 192.168.0.1

Ecnn HyxHa dunbTpaums no MAC-agpecy B MOCTOBbIX COEOMHEHUSIX, TO MOXHO
BOCMOMb30BaTbCA YyTUNMTOM ebtables, koTopas npegHasHadeHa Ans HU3KOYPOBHEBOW (hunbTpauum
nakeToB.

BkntoyeHue gunbTpoB ebtables Ha nHTepdelice brl:

brctl ebtables brl on

Mo ymonuanmio ansa Bcex tunos dperimoB (INPUT, OUTPUT n FORWARD) ycTtaHOBNeHO
npasuno ACCEPT.

3anpelleHne TpaH3UTHOWN Nepenayn dpenimoB ¢ MAC-agpecom uctodHmka 00-00-5E-00-03-
11:

ebtables -A FORWARD -s 00:00:5E:00:03:11 -j DROP

[Ona coxpaHenus channa Heobxoammo HaxaTb koMObuHaumio knasuw Cirl+X, 3atem Y u
Enter.

Tekyuime npasuna MOXHO NOCMOTPETb KOMaHAoM:

routerf#ebtables -L

Mpumep BbIBOAA KOMAHAbI:

routerf#ebtables -L
Bridge table: filter

Bridge chain: INPUT, entries: 0, policy: ACCEPT

Bridge chain: FORWARD, entries: 1, policy: ACCEPT
-s 00-00-5E-00-03-11 -3j DROP

Bridge chain: OUTPUT, entries: 0, policy: ACCEPT

3.46 lNepepaya RS-232/485 ¢ nomowbio Telnet, TCP u UDP ans
TOMNONOrMM TOYKa-ToOYKa

MM-22x MM-22x
, P
ASYNC 1/0 \ Ethernet .f/ ASYNC 1/0
RS-232 ———  RS-232
eth0 eth0
192.168.0.10 192.168.0.20

Puc. 47 NMpumep cxembl nepeaaymn RS-232 yepes Ethernet B Tononornmn To4yka-Touka
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Puc. 48 NMpumep cxembl nepepaum RS-485 yepes Ethernet B Tononornm Touka-Touka

Hactporika RS-232 un RS-485 npousBoautcsa aHanornyHbim obpasom, Ans npumepa
HacTponkn mucnonbsyetca koHTpornnep ASYNC 1/0. lNepekntoyeHne AOBYX- U YeTbIpEXNPOBOAHOMO
pexuMmoB A58 Kaxaoro nopta RS-485 nponcxoguT ¢ MOMOLLLIO J)KaMnepoB Ha nnate Moayns.

3.46.1 NMpoBepka nogaepxku nepenaum RS-232/485 ¢ nomouwbro Telnet,
TCP n UDP

Heobxogumo npoBepuThb TekyLuyto Bepcuto 10O n, ecnu ycTtaHoBrneHa Bepcus Hmxke 1.25.4.2,
cnegyet obHoBuTb 1O go aton Bepcum wmnu Bbiwe (akTyanbHoe 10 HaxoguTcs MO CChISKE:
https://www.zelax.ru/support/soft/mm-22x-52x).

[ns npoBepku yctaHoBneHHon Bepcun MO BBEAUTE KOMaHAY:

|router#version

Bepcus MO ykasaHa B cTpoke Software package version.

Mpoueaypa obHoBnEHUA rno onucaHa B PYKOBOACTBE nonb3oBaTens
(http://lwww.zelax.ru/assets/docs/mm-22x_52x_technical_manual.pdf) B pasgene “O6HoBneHue
nporpaMmmHoro obecneyeHuns”.

3.46.2 HacTpomnka ceteBbIX NnapamMeTpoB

[ns HacTporkm ceTeBblX NapaMeTpoB YCTPOWCTBA HEOBXOOUMO C MOMOLLbIO BCTPOEHHOro
pegakTopa hano MOCTPoYHO, cobniodas NpuBeOeHHY MOCneaoBaTeNbHOCTb, BHECTU KOMaHAbl B
dann /etc/config/netconfig.sh n coxpaHnte ero. BBegeHHble KOmMaHAbl OyaoyT nNpuUMEHeHbl nocne
nepesarpysku ycTponcTaa.

OTtkpbiTHe danna /etc/config/netconfig.sh ¢ nOMOLLbIO BCTPOEHHOTO pegakTopa nano:

| routerf#nano /etc/config/netconfig.sh

BkntoveHune uHtepdgenca ethO u npucesoeHune emy IP-agpeca:

| ifconfig eth0 192.168.0.10 up

Ha BTOpOoM yCTpOWCTBE NPOM3BOAWUTCA aHanorM4yHasi HacTtponka, Ho IP-agpec npuvHumaet
3HavyeHne 192.168.0.20

[Ona coxpaHeHnus darna HeobxoaMMo HaxaTb KoMOuHaumio knasuw Ctrl+X, 3atem Y u
Enter.

3.46.3 HacTponka napameTpoB KOHTposnepa Ana nepegaym RS-232/485
¢ nomoLlbio npoTtokona Telnet n TCP B Tononorum To4yka-To4ka

VMcnonb3oBaHne npoTtokona Telnet no3sonsder nepedaBaTb Ha yAaneHHOE YCTPOWCTBO
cocTtosiHue uenen RTS/CTS.

[ns HacTponKM NapaMeTpPOB KOHTPOINEPOB U KPOCC-KOHHEKTOpa NpeaHasHadYeH pexnMm mux
shell. Nepexoa B 70T pexum ocyllectenaeTcs BBegeHnem komadasl shell B pexxume linux shell.

|router#shell

Mepexon B pexvm rnobanbHon KoHUrypaumm:

|router(shell)#configure terminal

Hactpoiika koHTponnepa ASYNC 1/0 ans paboTtbl Ha ckopoctn 115200 6uT/c., 3agaHue
ponu telnet-cepeepa, nokansHoro IP-agpeca 192.168.0.10 n Homepa nopra:

router (shell-config) #controller ASYNC 1/0
router (shell-config-cntr) #baudrate 115200
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router
router
router
router

shell-config-cntr) #ip-address local 192.168.0.10
shell-config-cntr) #port local 5000
shell-config-cntr) #protocol telnet server
shell-config-cntr) #exit

— o~ o~ —~

Mpn koHGurypupoBaHum koHTponniepa ASYNC 1/0 6bin BbiOpaH npotokon Telnet, npu
Heo6X0AMMOCTM Uconb3oBaHus npoTokona TCP BBegute komaHay:

router (shell-config-cntr) #protocol tcp server

Hactpovika koHTponnepa ASYNC 1/0 Ha npOTMBOMOMOXHOM YCTpoMCTBe Ans paboTbl Ha
ckopoctn 115200 6uTt/c., 3agaHue ponu telnet-knueHTt, ypaneHHoro IP-agpeca 192.168.0.10 un
HOoMepa nopTa:

router (shell-config) #controller ASYNC 1/0

router (shell-config-cntr) #baudrate 115200

router (shell-config-cntr) #ip-address remote 192.168.0.10
router (shell-config-cntr) #port remote 5000

router (shell-config-cntr) #protocol telnet client

router (shell-config-cntr) #exit
router (shell-config) #exit

Mpun koHdurypmposaHum koHTponnepa ASYNC 1/0 6bin BbibpaH npotokon Telnet, npwm
HeoBbX0AMMOCTUN NCMOMNb30BaHMsA NpoTokona TCP BBeanTe kKoMaHay:

router (shell-config-cntr) #protocol tcp client

BHumanue! [na coxpaHeHus HacTpoek, caenaHHbix B pexume mux shell, Heobxognmo
BbINOMHUTb UX KOMUPOBAHWE B SHEPrOHE3aBUCUMYHO NaMSATb:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes

3.46.4 HacTtpowka napameTpoB KOHTporsnsnepa Ana nepepavm RS-232/485
Cc nomMmouwbio npotokona UDP

[ns HacTponKM NapamMeTpoOB KOHTPOSNEPOB N KPOCC-KOHHEKTOPA NpeaHasHavYeH pexnMm mux
shell. lMepexof B 9T0T pexum ocyliecTBnaeTcs BeegeHnem komaHabl shell B pexxume linux shell.

|router#shell

Mepexon B pexvm rnobanbHon KoHurypaumm:

|router(shell)#configure terminal

Hactporika koHTponnepa ASYNC 1/0 gns pabotbl Ha ckopoctu 9600 6wuTt/c., 3agaHue
niokanbHoro 1 yganeHHoro |P-agpeca 1 Homepa nopra:

router (shell-config) #controller ASYNC 1/0

router (shell-config-cntr) #baudrate 9600

router (shell-config-cntr) #ip-address local 192.168.0.10
router (shell-config-cntr) #port local 5000

router (shell-config-cntr) #ip-address remote 192.168.0.20
router (shell-config-cntr) #port remote 5000
router (shell-config-cntr) #protocol udp
router (shell-config-cntr) #exit
router (shell-config) #exit

Ha BTOpOM yCTpOWCTBE NPOU3BOAUTCHA aHarnorMyHas HacTtporka, Ho IP-address local
npuvHuUmaeT 3HadveHne 192.168.0.20, a IP-address remote - 192.168.0.10.

BHumaHue! [Ons coxpaHeHWs HacTpoek, caenaHHbiX B pexume mux shell, Heobxogmmo
BbINOSTHWUTB UX KOMUPOBAHWE B SHEPTOHE3ABUCUMYHO NaMSITh:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]
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3.47 MNepepaya RS-232/485 ¢ nomowbio npotokornoB Telnet u TCP B
TOMOJIOrMN TOYKa-MHOIroTO4Ka

MM-22x MM-22x
) o
[\\\E‘ h ,/f/ ASYNC1/0 g 535
ASYNC 1/0 Ethernet
RS-232 / £ —ASYNC1/1  gs.r3)
ethO ethO ASYNC 1/2
192.168.0.10 192.168.0.20 RS-232

Puc. 49 NMpumep cxembl nepegayum RS-232 yepes Ethernet gns rTononorun To4ka-MHOroTouka

MM-22x MM-22x
) o
[\ i / ASYNC1/0  pg 485
ASYNC 1/0 Ethernet
RS-485 / £ —ASYNC1/1  ps.4gs
eth0 eth0 ASYNC 1/2
192.168.0.10 192.168.0.20 RS-485

Puc. 50 NMpumep cxembl nepenaum RS-485 yepes Ethernet gns Tononorun To4ka-MHOroTouKka

Hactpownka RS-232 n RS-485 npoussoauntcsa aHanormdyHbiM obpasom. [NepeknioveHne oByx-
N YeTbIPEXMPOBOAHOIO PEXMMOB ANs Kaxaoro nopta RS-485 npoucxoamnTt ¢ NMOMOLLBIO AXaMmnepos
Ha nnarte moAyns.

3.47.1 NMpoBepka nogaepxkn nepegaum RS-232/485 ¢ nomowbio Telnet
n TCP B TONONOrMn To4MKa-MHOroTo4ka
Heobxogumo npoBepuTb TekyLuyto Bepcuio 10 n, ecnn yctaHoBneHa Bepcust Hxke 1.25.4.2,

cnegyet obHoButb 1O pgo aton Bepcum wmnu Bblwe (akTyanoHoe 10 HaxoguTCcA MO CCbinKe:
https://www.zelax.ru/support/soft/mm-22x-52x).

[ns npoBepku yctaHoBneHHon Bepcuu MO BBegnTE KOMaHAY:

| router#version

Bepcus MO ykasaHa B cTpoke Software package version.

Mpoueaypa 0obHoBnEeHus rno onucaHa B pyKkoBOACTBE nonb3oBaTens
(http://www.zelax.ru/assets/docs/mm-22x_52x_technical_manual.pdf) B pasgene “O6HoBneHve
nporpaMmMHoro obecrneyeHust”.

3.47.2 Hactponka ceTeBbIX NnapameTpoB

[ns HacTporkm ceTeBblX NapamMeTpoB YCTPOWCTBaA HEOBXOOUMO C MOMOLLBIO BCTPOEHHOro
pefakTopa nano MOCTPO4YHO, cobniogasi NpUBeAEeHHY MOCnefoBaTeNlbHOCTb, BHECTU KOMaHAabl B
davin /etc/config/netconfig.sh n coxpaHuTb ero. BBeaeHHble KOMaHAbl OyAyT NpMMeEHEeHbl nocne
nepesarpysku ycTponcrsa.

OtkpbiTHe darna /etc/config/netconfig.sh ¢ nomoLb0 BCTPOEHHOIo pegakropa nano:

| router#nano /etc/config/netconfig.sh

BkntoveHune uHtepdgenca ethO u npuceoeHue emy IP-agpeca:

| ifconfig eth0 192.168.0.10 up

Ha BTOpOM yCTpOWCTBE NPOM3BOAMTCSA aHanorMyHas HacTpoWka, Ho IP-agpec npuvHumaet
3HavyeHmne 192.168.0.20.

[Ona coxpaHeHnus charna HeobxoaMmo HaxaTb KOMOWHaumio knaeuw Ctrl+X, 3atem Y u
Enter.
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3.47.3 HacTponka napameTpoB KOHTporsnsnepa Ana nepeaaym RS-232/485
Cc nomouwbio npotokonoB Telnet/TCP

Mcnonb3oBaHue npoTtokona Telnet mosBonsieT nepegaBaTb Ha yaaneHHoe YCTPOMCTBO
cocTosiHue uenen RTS/CTS.

[na HacTponKM NapamMeTpPOB KOHTPOJSINIEPOB N KPOCC-KOHHEKTOpA NpefHa3HavYeH pPexmMm mux
shell. lMepexof B 9T0T pexum ocyliecTBnaeTcs BeegeHmem komangbl shell B pexxume linux shell.

|router#shell

lMepexoa B pexxum rnobanbHon KoHUrypauum:

|router(shell)#configure terminal

HacTtporika koHTponnepa ASYNC 1/0 gnsi paboTtbl Ha ckopoctn 9600 6uTt/c., 3agaHne ponu
telnet-cepBepa, konu4yecTBa OOHOBPEMEHHBLIX COEAMHEHWA C CepBepoM, rokanbHoro |P-agpeca
192.168.0.10 1 Homepa noprTa:

router (shell-config) #controller ASYNC 1/0

router (shell-config-cntr) #baudrate 9600

router (shell-config-cntr) #ip-address local 192.168.0.10
router (shell-config-cntr) #port local 5000

router (shell-config-cntr) #server-connections 3

router (shell-config-cntr) #protocol telnet server

router (shell-config-cntr) #fexit

router (shell-config) #exit

Mpn koHGurypupoBaHum koHTponriepa ASYNC 1/0 6bin BbiOpaH npotokon Telnet, npu
Heo6X0AMMOCTM Ucnonb3oBaHusl npoTokona TCP BBeanTe KoMaHay:

router (shell-config-cntr) #protocol tcp server

Hactpovika koHTponnepoe ASYNC 1/0, 1/1, 1/2 Ha NpOTMBOMOSIOXKHOM YCTPOWCTBE Ans
paboTbl Ha ckopoctu 9600 Owut/c., 3apgaHue ponu telnet-knueHTa, ypaneHHoro |P-agpeca
192.168.0.10 n Homepa nopTa:

router (shell-config) #controller ASYNC 1/0

router (shell-config-cntr) #baudrate 9600

router (shell-config-cntr) #ip-address remote 192.168.0.10
router (shell-config-cntr) #port remote 5000

router (shell-config-cntr) #protocol telnet client

router (shell-config-cntr) #exit

router (shell-config) #controller ASYNC 1/1

router (shell-config-cntr) #baudrate 9600

router (shell-config-cntr) #ip-address remote 192.168.0.10
router (shell-config-cntr) #port remote 5000

router (shell-config-cntr) #protocol telnet client

router (shell-config-cntr) #exit

router (shell-config) #controller ASYNC 1/2

router (shell-config-cntr) #baudrate 9600

router (shell-config-cntr) #ip-address remote 192.168.0.10
router (shell-config-cntr) #port remote 5000

router (shell-config-cntr) #protocol telnet client

router (shell-config-cntr) #exit

router (shell-config) #exit

Mpun koHdurypmposaHum koHTponnepos ASYNC 1/0, 1/1 n 1/2 6bin BbIBpaH NPOTOKON
Telnet, npy He06X0AMMOCTH UCNONb30BaHKsA NpoTokona TCP BBeauTe KOMaHAy:

router (shell-config-cntr) #protocol tcp client

BHumaHue! [Ons coxpaHeHWss HacTpoeKk, caenaHHblx B pexume mux shell, Heobxogumo
BbINOSTHWUTB UX KOMUPOBAHWE B SHEPTrOHE3ABUCUMYHO NaMSITh:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]
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3.48 Tlepepaya RS-232/485 B pexume TDM B TONONMOrMm TOuYKa-

TO4YKa
MM-22x MM-22x
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RS-232 M/El 2/0 El Z/O\M RS-232
Puc. 51 NMpumep cxembl nepegayum RS-232 yepes3 E1 B Tononornm Toyka-Touka
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Puc. 52 NMpumep cxembl nepegayum RS-485 yepes3 E1 B Tononornm Toyka-Touka

Hactpownka RS-232 n RS-485 npousBoauntca aHanormyHbiM obpasom. NMNepeknioyeHve aByx-
N YeTbIPEXMPOBOAHOIO PEXMMOB AnNs Kaxgoro nopta RS-485 npouncxoant ¢ MOMOLLBIO AXaMmnepos
Ha nnaTte moayns.

3.48.1 NMpoBepka nogaepxku nepegaun RS-232/485 B pexume TDM

Heobxogumo nposepuTb TekyLyto Bepcuio MO un, ecnu yctaHosneHa Bepcus Huxe 1.25.4.2,
cnegyet obHoButb 1O pgo aton Bepcum wmnu Bblwe (akTyanbHoe 1O HaxoguTcs MO CCbIfKe:
https://www.zelax.ru/support/soft/mm-22x-52x).

[ns npoBepku ycTaHoBreHHow Bepcum MO BBeaUTE KOMaHay:

|router#version

Bepcus MO ykasaHa B cTpoke Software package version.

Mpouenypa 06HOBNEHUS rno onncaHa B pyKkoBoAcCTBeE nonb3oBaTens
(http://www.zelax.ru/assets/docs/mm-22x_52x_technical_manual.pdf) B pasgene “O6HoBneHve
nporpaMmHoro obecneveHus”.

3.48.2 HacTponka napameTpoB KOHTporsnepa Ana nepenaydm RS-232/485
B pexxume TDM yepe3 notok E1

[na HacTponKM NapaMeTpOB KOHTPOSEPOB N KPOCC-KOHHEKTOPA NpeHa3HavYeH pPexmMm mux
shell. Nepexoa B 3T0T pexum ocylecTenaeTcsa BBegeHnem komaHabl shell B pexxume linux shell.

|router#shell

Mepexon B pexvm rnobanbHon KoHurypaumu:

|router(shell)#configure terminal

HacTtporika koHTponnepa ASYNC 1/0 gns paboTtbl Ha ckopocTu 9600 6ut/c n 3agaHue
KonnyecTBa TauMCNoOTOB At coegmnHeHnst no TDM:

router (shell-config) #controller ASYNC 1/0
router (shell-config-cntr) #baudrate 9600
router (shell-config-cntr) #timeslots 2
router (shell-config-cntr) #exit

Hactpovika koHTpornnepa ASYNC 1/1 gnga pabotbl Ha ckopoctn 115200 6ut/c n 3agaHue
HOMepa nofkaHana u Homepa nopTa KOHTposfepa:

router (shell-config)# controller ASYNC 1/1

router (shell-config-cntr) #baudrate 115200

router (shell-config-cntr) #tdm-subchannel 1 port O
router (shell-config-cntr) #exit
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Hactpoiika koHTponnepa ASYNC 1/2 gns paboTbl Ha ckopoctn 9600 6ut/c u 3agaHue
KOnM4yecTBa TanMCNoTOB AN coeanHeHust no TDM:

router (shell-config) #controller ASYNC 1/2
router (shell-config-cntr) #baudrate 9600
router (shell-config-cntr) #timeslots 1
router (shell-config-cntr) #exit

Hactpovika koHTponnepa ASYNC 1/3 gnsa paboTbl Ha ckopocTu 19200 6ut/c u 3agaHue
HOMepa nogkaHana u Homepa nopTa KoOHTpossepa:

router (shell-config)# controller ASYNC 1/3

router (shell-config-cntr) #baudrate 19200

router (shell-config-cntr) #tdm-subchannel 1 port 2
router (shell-config-cntr) #exit

Hactpovika koHTponnepa E1 gns paboTbl BO hpeMMpOBaHHOM pexunme U co3gaHue
KaHanbHbIX rpynn channel-group 1 v 2:

router (shell-config) #controller E1 2/0

router (shell-config-cntr) #framing pcm31

router (shell-config-cntr) #channel-group 1 timeslots 1-2
router (shell-config-cntr) #channel-group 2 timeslots 3
router (shell-config-cntr) #fexit

CoegnHeHne koHTponnepa ASYNC 1/0 ¢ kaHanbHOW rpynnow 1 KoHTponnepa E1 2/0 un
koHTponnepa ASYNC 1/2 ¢ kaHanbHow rpynnon 2 koHTponnepa E1 2/0:

router (shell-config) #connect 1 ASYNC 1/0 el 2/0:1
router (shell-config)#connect 2 ASYNC 1/2 el 2/0:2
router (shell-config) #exit

Ha BTOpOM yCcTponCTBE NPOM3BOAUTCS aHanornyHasa HacTponka.

Ha ogHOM un3 yCcTpOMCTB HEOBXOAMMO HacCTPOUTb CUHXPOHM3ALUIO BHYTPEHHEro TakTOBOro
reHepaTopa OT Bxogswero notoka E1:

router (shell-config) #network-clock-select 1 E1 2/0

BHumaHune! [Ons coxpaHeHuss HacTpoeK, caeflaHHbiX B pexume mux shell, Heobxogmumo
BbINOMHWUTB UX KOMUPOBAHWE B 3HEPTOHE3ABMCHMYIO NaMSATh:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]

3.49 HacTtpouka B pexmme KOHCOSIbHOro (TepMUHaribHOro) cepBepa
MM-22x

Ethernet

RS-232

Puc. 53 NMpumep cxembl ucnonb3oBaHna MM-22x B Ka4ecTBe KOHCONbHOro cepBepa

MM-22x/52X MOXHO MCMNONb30BaTb B Ka4yecTBE KOHCONbHOrO cepBepa. [ns aTtoro Ha
KOHTponnepe Async HacTpavBaeTcs Telnet-cepBep, a koMNbIOTEP NOAKMIOYAETCH K cepBepy nNubo ¢
nomotbto Telnet-knmeHTa, NGO ¢ NOMOLLbI yTUNNUTLI, amynupytowern COM-nopT, Hanpumep Perle
TruePort.

3.49.1 NMpoBepka nopaepXxkm nepepnaum RS-232/485 B pexume
KOHCOJIbHOIo cepBepa
Heobxooumo npoBepuTb TekyLyto Bepcuio MO un, ecnu yctaHoBneHa Bepcus Huxke 1.25.4.2,

cnegyet obHoBuTb O po aton Bepcun wmnu Bblwe (akTyanbHoe MO HaxoguTcs MO CChISKe:
https://www.zelax.ru/support/soft/mm-22x-52x).
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[nsa npoeepkn yctaHoBneHHon Bepcun MO BBEAUTE KOMaHAY:

|router#version

Bepcusa MO ykazaHa B cTpoke Software package version.

Mpoueaypa obHoBnEeHus rno onucaHa B pykoBoACTBE nonb3oBatens
(http://lwww.zelax.ru/assets/docs/mm-22x_52x_technical_manual.pdf) B pasgene “O6HoBneHve
nporpaMmmHoro obecneveHus’”.

3.49.2 HacTpouka ceTeBbIX NnapamMeTpoB

[na HacTpowkn ceTeBbIX MapaMeTpoB YCTPOMCTBA HEOOXOAMMO C MOMOLLBI BCTPOEHHOro
pefaktopa hano MOCTPOYHO, cobnoaasi NpyMBeaEeHHY0 NocrneaoBaTenbHOCTb, BHECTM KOMaHabl B
dann /etc/config/netconfig.sh n coxpaHnte ero. BeeaeHHble KomaHabl OyaoyT nNpUMeEHeHbl nocrne
nepesarpysku ycTponcraa.

OTtkpbITHE ganna /etc/config/netconfig.sh ¢ nomoLLbl0 BCTPOEHHOIO pefakTopa hano:

| router#nano /etc/config/netconfig.sh

BkntoyeHune nHrtepdenca ethO n npuceoeHne emy IP-agpeca:

| ifconfig eth0 192.168.0.10 up

[Ona coxpaHeHnuss danna HeobxoaMMo HaxaTb koMObuHaumio knaeuw Ctrl+X, 3atem Y u
Enter.

3.49.3 HacTtponka yctpouctBa AnA paboTbl B peXume KOHCOJSIbHOro
cepBepa

[na HacTponkn napameTpoB KOHTPOSEPOB N KPOCC-KOHHEKTOPa NpeaHasHavyeH pexmnMm mux
shell. Nepexon B 370T pexum ocyliecTenaeTcsa BeBegeHnem komaHabl shell B pexume linux shell.

|router#shell

[Mepexon B pexvm rnobanbHOn KoHurypaumu:

|router(shell)#configure terminal

HacTtpovika koHTponnepa ASYNC 1/0 gns paboTel Ha ckopocTn 9600 6uTt/c., 3agaHne ponu
telnet-cepBepa, KonM4ecTBa OOHOBPEMEHHbLIX COEAMHEHWIA C CepBepoM, nokasnbHoro |P-agpeca
192.168.0.10 1 Homepa noprTa:

router (shell-config) #controller ASYNC 1/0

router (shell-config-cntr) #baudrate 9600

router (shell-config-cntr) #ip-address local 192.168.0.10
router (shell-config-cntr) #port local 5000

router (shell-config-cntr) #server-connections 3

router (shell-config-cntr) #protocol telnet server

router (shell-config-cntr) #exit

router (shell-config) #exit

BHumaHue! [Ina coxpaHeHust HacTpoeK, caenaHHbIX B pexume mux shell, Heo6xoaMMo BbINONHUTE
WX KOMMpPOBaHME B SHEProHe3aBUCUMYIO NaMsATh:

router (shell) #copy running-config startup-config
***Building running configuration...266 bytes
[OK]

77 © 2026 Zelax MM-22x, MM-52x



3.50 Bknro4yeHue/oTKnYeHUe ynpaBfieHUA MO  MPOTOKOMam
SSH/Telnet

MM-22x

Ethernet E

.

Puc. 54 NMpumep cxeMbl ynpaBneHUs no npotokonam SSH/Telnet

3.50.1 NMpoBepka noaaep>XKu ynpasrneHUsa no npotokony SSH

Heobxogumo npoBepuTh TekyLwyto Bepcuio 0 n, ecnu yctaHoBneHa Bepcusi Hxe 1.25.4.2,
cnegyet obHosutb 1O pgo aton Bepcun wmnu Bblwe (akTyanoHoe 10 HaxoAMTCs MO CCbInKe:
https://www.zelax.ru/support/soft/mm-22x-52x).

[nsa npoeepkn yctaHoBneHHon Bepcun MO BBEAUTE KOMaHAY:

|router#version

Bepcus MO ykasaHa B cTpoke Software package version.

Mpouenypa 0o6HOBMEHUS rno onucaHa B pYyKOBOACTBE nonb3oBaTtens
(http://www.zelax.ru/assets/docs/mm-22x_52x_technical_manual.pdf) B pasgene “O6HoBNeHME
nporpaMmHoro obecneyeHuns”.

3.50.2 HacTpownka ceTeBbIX NnapamMeTpoB

[ns HacTporkm ceTeBblX NapamMeTpoB YCTPOWCTBA HEOOXOOUMO C MOMOLLBbI BCTPOEHHOro
pegakTopa nhano MOCTPO4YHO, cobniodasi NpUBeOEHHY MocrnefoBaTeNlbHOCTb, BHECTM KOMaHAbl B
dann /etc/config/netconfig.sh n coxpaHnte ero. BBegeHHble kKomaHObl OyaoyT NpUMeEHeHbl nocre
nepesarpysku yCTponCTBa.

OTkpbITHE ganna /etc/config/netconfig.sh ¢ nomoLLb0 BCTPOEHHOIO pegakTopa nano:

| router#nano /etc/config/netconfig.sh

BkntoyeHune uHtepdenca ethO u npuceoeHne emy IP-agpeca:

| ifconfig eth0 192.168.0.10 up

Ona coxpaHenus channa HeobxoaMMo HaxaTb KOMOuHaumo knaeuw Ctrl+X, 3atem Y u
Enter.

3.50.3 BknroyeHue cnyx6 Telnet n SSH

Onsa BkntoyeHnst Telnet 1 SSH HeobxoAMMO C NMOMOLLBKD BCTPOEHHOrO pedaktopa nano
NMOCTPOYHO, cobnogass npuBEAEHHYD MOCNenoBaTeNbHOCTb, BHECTM KOMaHAbl B dhann
/etc/config/netlogin.sh n coxpaHuTb ero. BeegeHHble KoMaHAbl OyayT MpUMEHeHbl nocne
nepesarpysku yCTpOMCTBA.

OTtkpbiTHe danna /etc/config/netlogin.sh ¢ nomoLLbl0 BCTPOEHHOIo pegakropa nhano:

|router#nano /etc/config/netlogin.sh

BkntoyeHune cnyx6bl SSH n HazHaveHue:

| dropbear -R

BkntoyeHune cnyx6bl Telnet n 3agaHve oTknoYeHns ceccum no TanmayTty 60 cekyHa:

| telnetd -t 60

[Ona coxpaHenus canna HeobxoaMMo HaxaTb koMObuHaumio knasuw Ctrl+X, 3atem Y u
Enter.
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