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1 BBEAEHUE

AnnapaTypa rubkoro mynbtunaekcopa « MAKOM-MX» (aanee — annapatypa) — MHOropyHKUMOHANbHasA
KaHan006pasytoLwan annapaTypa ¢ BOSMOXHOCTbIO TMOKOro KOHGUIypMpoBaHUs.

Annapatypa ¢opmupyeT nepsuyHble LMPOBbIE CUIHAMbI CO CKOpOCTblo 2048 K6UT/C 1 cybnepBUYHbIE
UMdPOBbIE CUrHANbI CO CKOPOCTbio 1024 K6UT/C M3:

— aHa/NIorOBbIX PEYEBbIX CUTHAMOB C Nepesayein CUrHaaoB ynpaBAeHUA U B3aMMOAENCTBMA NO O4HOMY

Bble/IeHHOMY CUTHaNbHOMY KaHany 1BCK (E&M);

— QaHaNoroBbIX PeYeBblX CUFHANOB C Mepegayein CUrHaA0B yNpaBAEHUs U B3aMMOAEWUCTBMA MO ABYM

BblAeNEHHbIM CUTHANbHbIM KaHanam 2BCK;

— UMPPOBbLIX CUTHAOB ACUHXPOHHbIX CTbIKOB V.24;

— undpoBbIX CUrHANOB cTbikoB Clu;

— TenerpadHbIX CTbIKOB;

— umodposbIX curHanos Ethernet 10/100;

— uMPpPOBbIX CUrHANOB CUHXPOHHBIX cTbikoB V.11,V.24, V.35 (nx64k6uT/c), G.703 (64Kk6uUT/C).

AnnapaTypa BbINOAHAET GYHKLUMM KPOCCOBOM KOMMYTAUUM — 3/1EKTPOHHOIO KPOCCUMPOBAHMUA
MHpopMmaummn 64 K6UT/c 1 n x 64 KBUT/C, KOTOpasA COA4EPKMUTCA B KaHA/bHbIX MHTEPBaNaX BXOAALMX CUTHANOB
2048 k6uT/c 1 1024K6UT/C, Ha NO3MLMM NOBbIX UCXOAALLMX KaHANbHbIX MHTEPBANOB UCXOAALWMX CUrHanos 2048
K6MT/C 1 1024 K6UT/C. MaKkcumanbHoe ymcno dopmMmmnpyembix annapaTtypon umdposbix noTokos E1 —32.

B chopmmpoBaHHOM UMPPOBOM CUrHane co cKopocTbio 2048 Kbut/c CYB 3aHMMmaloT nNo3vuuu B
LIecTHaALUaTOM KaHanbHOM UHTepBane (KN16), a B curHane 1024k6uUT/c — B HYN1€BOM KaHaNbHOM MHTepBane
(KMO) B CcoOTBETCTBMM C HOMEPOM KaHa/bHOIO MWHTEpPBasa, WMCMNONb3yeMOro A/s rfnepenayun peyvesol
MHGOPMaLMM, K KOTOPOMY 3TN CUrHAsIbl OTHOCATCA.

AnnapaTypa paccyMTaHa 418 NPUMEHEHUA Ha MECTHbIX, BHYTPM3OHOBbIX U/UAN MArucTpanbHbIX CETAX
CBA3MN.

AnnapaTypa No3BOAAET NPMHUMATbL U NepesaBatb MHPOPMALMIO peyeBbiX CUFHANOB Yepes CTblk E1 B
C}KaToOM BUAE CO CKOpPOCTbio 32 nnaun 16 K6MT/c Ha KaHan, ncnosb3ya KognposaHune AIMKM B cOOTBETCTBMM C
pekomeHaaumen G.723.

KoHdurypuposaHue annapatypsbl (ycTaHOBKA HEOOXOAMMBbIX KPOCCOBbIX COeAMHEHUN, PeXMMOB PaboTbl
OKOHYaHUI, NapameTpoB MPOTOKOJIOB CUTHAN3aLMM) NPOMU3BOANTCA MPOrPaMMHO C BHELIHEro KOMMNbOTepa.
MapameTpbl KOHOUIYPALMU XPAHATCA B SIHEPrOHE3aBMCMMOM NaMATU LLEHTPANbHOrO npoueccopa. BHewHNi
KOMMNbIOTEP HE BXOAMT B COCTaB annapaTypbl. AnnapaTtypa MOXKeT MOCTaBAATbCA C NpenyCcTaHOBJEHHOWM
KOHUrypaLmei no xKenaHuo 3aKasunka.

CpenHuit cpok cnyx6bl annapaTtypbl coctasaset 20 ner.
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2 HA3SHAYEHUE U COCTAB OBOPYJOBAHUA
2.1 KoHcTpyKumAa

AnnapaTypa BbINo/sIHEHA B KapKace 19-Tn AtoMmoBOro eBpoKoHCTpyKTMBa 3UBATE ana KpenneHus Ha
CTOMKY. FabapuTHbIe pa3mepbl NpMBeAEHbI Ha pucyHKe 1. Macca KapKaca B MOIHON KoMNaeKTaumm — 8,5 Kr.
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Pasmepbl NnpuBeseHbl 414 CpaBKU. KomnieKkTaumsa ycioBHas.

PucyHok 1 — BHewHui Bug « MAKOM-MX»

Moa Cb&MHOI 3aAHelN CTeHKOM amnmapaTypbl PacnosioMKeHbl KJAeMmbl BBOAA NEPBUYHOrO MCTOYHMKA
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3/IEKTPONUTAHMA U KNEMMA 3a3eM/IEHNSA.

Ha Kpoccnniate psagom ¢ Kaxkabim pasbémom moayna nepndepumn (KoHTakT 8C) ycTaHOBAEH WTbIPb AN
CbéMa cuHxpocurHana (2048kru) ¢ mogyns 2VS, 4C64, 4115, 4E1, 2DSLv2, 4ToP, 8TOP. 3TOT curHan moxet
6bITb MOAAH C MOMOLLbIO TMOKOM nepemblykn (06o3HayeH Ha puUcyHKe 1) Ha oAMH M3 4YeTbipéXx BXOAOB
«BHELWHEN» CUHXPOHU3ALMN MOAYAA LEHTPasbHOro npoueccopa. ITM BXOAbl BbIMOJIHEHbI TaK Ke B BUAE
WTbIpel B BEpXHeK Yacth pasbéma LM n npoHymepoBaHbl oT 2 fo 5. B napameTtpax moayna LLMM durypupytot
ellé aBa Bxoaa cCMHXpoHM3auum (0 un 1). LLUTbipyn Ha 3TUX BXOAAaX OTCYTCTBYIOT, @ UX LLeNK KECTKO CoeAMHEHbI C
BbIXO4AMW CUHXPOCUIHAMOB NOCaf0YHbIX mecT 0 n 1 cooTBeTCTBEHHO. MMEHHO Ha 3TM NOCaZo4YHble MecTa
peKomMmeHAyeTCA yCTaHaBANBATb MOAYN, OT CUTHAN0B KOTOPbIX MJIAHUPYETCA OCYLLECTBAATL CUHXPOHM3ALMIO.

Mogaynm 6asoBoro 610Kka (BMNxx n LUMNM) 1 mogynn nepudepuitHbiX OKOHYaHMIA YCTaHAB/IMBAKOTCA C
NINUEBOI CTOPOHbLI annapaTypbl NO HanpasaalowumM. Ha nepegHue naHenu moaynei OKOHYaHMUIA BbiBEAEHDI
pa3bEMbl ANA NOAKAOYEHUA NNMHUIA cBA3K. Ha nepeaHune naHenn moayna LINMM pacnono)KeHbl pasbémbl A
noakntodeHma COM-nopTta KomnbloTepa, naty Kopaa Ethernet, Tak e nmeetca pasbvem Ans NOAKAHOYEHUA
JNINHWUIA CBA3M B CyYae YCTaHOBKM cybmoayna 4E1.

AnnapaTtypa nmeeT 16 NnocagouHbIX MeCT A15 YCTaHOBKU Moaynen nepnudepmumnHbiX OKOHYAHUN.

Mocafo4yHble MecTa — YHMBEpPCaA/ibHbl M HasHauyatoTca gns paboTbl ¢ MoAynem [aHHOro Tuna npwm
KOHOUIypMpOBaHMM annapaTypsbl.

2.2 CoctaB 060pyao0BaHMA annapaTypbl MyAbTUNJIEKCOPa

CocTaB obopyaoBaHMA annapaTypbl MyabTUNAEKCOPaA NpuBeaeH B Tabauue 1.

Tabnnua 1 — CoctaB obopyaoBaHMA annapaTypbl My/IbTUNIEKCOPA

HavmeHoBaHue CocTaB M HazHayeHue

Moaynb ueHTpanbHoro npoueccopa (LLMM)* | YnpaBneHue paboToit annapatypbl U KOMMYyTaLMA
NOAKNHOYEHHbIX KaHaoB U IMHWUIA (0 24-x noTokos E1)

Cybmoaynb 4E1 cTbikos 2,048 M6uT/c (4E1) | 4 KomnnekTa cTbika E1 (cybmoaynb ycTaHaBAnBaeTca
HenocpeacTBeHHO Ha naaTy LMM)

Moaynb undpoBsbIx CTbiKoB 2,048 M6uT/c 4 KomnnekTta cTbika E1

(4E1)

Moaynb undposbix cTbikos 1,024 M6uT/c 4 komnnekTta cTbika UKM15

(4Mn15)

Mogynb ayx umdpoBbix cTbikoB SHDSL 2 KomnneKTa cTbika SHDSL

(2DSLv2)**

Cybmopaynb cny»kebHoi ceasm MCC** OpraHu3sauma cnyxebHol ceasm no DSL AnHUK
Moaynb AncTaHuMoHHOro nutanma DSL AncTaHUMOHHOEe NUTaHMe pereHepaTopos B JIMHUM.
1DP**

Moaynb uMdpPoBbIX CTbIKOB 64KOUT/C 4 KOMNNEeKTa CoHanpaB/ieHHbIX CTbIKkoB no G.703 (1.2.1)
(4ceq)**

Moaynb aboHEHTCKMX KoMNAeKToB (8AK)** 8 KOMMNNIEKTOB A/1A MNOAKAOYEHUA 2-X MPOBOAHbIX
abOHEeHTCKMX YCTaHOBOK

Mogynb abOHEHTCKUX NHUIA (4ANT) ** 4 KomnneKkTa aboOHEHTCKUX IMHWUIN ANA BKIIOYEHUA B
aboHeHTCKMe oKOHYaHuMA ATC

Mogaynb cTbikoB TY (4TEM)** 4 Komnnekra 2/4/6-Tn NpoBoOAHbIX CTbIKOB TY

Moaynb cTbikoB TY (4THY,4TUYA)** 4 komnnekTa 2/4/6-T1 npoBoAHbIX CTbIKOB TY ¢ naaBHOM

pery/siMpoBKOI YPOBHEN.

Moaynb Komnnektos cuctembl MB (AMB)** | 4 KomnsieKkTa AN NOAKAOUYEHMA 2-X NPOBOAHbIX
YCTaHOBOK cuctembl Mb
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HanmeHoBaHue

CocTaB U Ha3HayeHue

MoZay/ib aCUHXPOHHbIX CTbIKOB V.24 (4V24)**

4 KOMNJIeKTa aCUHXPOHHbIX CTbIKOB V.24 Ha CKOpPOCTH
nepegaym oo 57600 604,

MoAaynb CUHXPOHHbIX CTbIKOB « NX64K6UT/C»
(2vs)**

2 KOMNAEKTa CUHXPOHHbIX cTbikoB V.11, V35, V28.

Moaynb nepegayn AaHHbIX ¢ UHTEpPdEcom
10/100BASE-T (LAN)**

4 KOMNAEKTa ANA NOLKNOYEHUA CUCTEMBI Nepeaayn
AaHHbIX ¢ MHTepdeincom 10/100BASE-T

Mogaynb cTbikoB 4C1n**

4 komnnekTa cTbikoB C1n Ha cKkopocTu nepegayum 011200
0o 48000 6o,

Mogaynb 4TNT

Mogaynb 4T/II npegHa3HayeH A4NAa opraHn3aumnm
nepegaym CMrHanoB TenerpadpHbIX annapaTos

MO,CI,yIlb CXaTunA peyeBbiX CUrHa/I0B
(AOVKM)**

MNpegHasHayeH ana cxkatna 60-TM peyeBbIX KAaHANOB
(AAVNKM, G.723).

Mogaynb onTuyeckoro cTbika (4ToP-2F)**

MpeaHasHayeH AnA COBMECTHOM nepegayun 4 umdposbIX
notokoB E1 u naketoB gaHHbix 100Mb Ethernet no
BO/IOKOHHO-OMTUYECKOW JIMHUW CBSI3U MO TEXHONOMMU
TMDoP.

Moaynb onTUYecKoro cTbika (8ToP-2F)**

MpeaHa3HayeH gnA COBMECTHOM nepedaymn 8 umdpoBsbix
noTtokos E1 u naketoB gaHHbix 100Mb Ethernet no
BOJIOKOHHO-ONTUYECKON IMHUM CBA3M NO TEXHO/IOMNU
TMDoP.

Moaynb onTU4eckoro cTbika (8ToP-2FG)**

MpeaHa3HayeH A8 COBMECTHOM nepeaaym 8 umdposbix
notokos E1 1 naketoB gaHHbIXx 1Gb Ethernet no
BOJIOKOHHO-OMNTUYECKOM NMHUM CBA3KU MO TEXHOIOMMMN
TMDoP.

Moaynb UCTOYHMKa NuTaHua (BMN24-60)*

NCTOYHUK BTOPMYHOIO MUTAHUA OT CETU NOCTOAHHOTO
TOKa HanpaxeHuem 24...60 B

Kapkac 610Ka annapatypbl
MYJIbTUMNEKCMPOBaHUA*

Kapkac c Kpocc-nnaTon aAna yCcTaHOBKM Moy el
annapaTtypbl

*

reHepaTopom MHAYKTMBHOTO BbizoBa UB.
%k %k

Mpu ycTaHOBKe B KapKac 6onee 6-Tn moaynei 4E1 HeobxoAMMO yuuTbIBaTb, YTO B nosuumm ¢ 0 no 7
MOMET ObITb YCTaHOB/IEHO He Bonee 6-Tn moaynei 4E1, ocTaBluMecs MOAY/IM YCTaHABNMBAIOTCA B NO3NLUK € 8

no 15.

Moaynu 4ToP-2F, 4ToP-2FG, 8ToP-2F, 8ToP-2FG npeaHa3HauyeHbl 418 COBMECTHOM Nepeaayun umdpoBbIx
notokoB E1 u naketoB pgaHHbIXx Ethernet no BONOKOHHO-ONTMYECKOW /SIMHMM CBA3WM C OA4HOMOZOBbLIMMU

Moaynb ycTaHaBAMBAETCA BCeraa, BO3MOXKHO KOMNaeKToBaHne mogudukaumen bN24-60B c

KoanyectBo onpeaenseTca 3akasom.

BOJIOKHAMM B guana3oHe aaunH BoaH 1.3 n 1.55 mkm no texHonorum TMDoP.
TexHMYecKoe onncaHne Mogy/ein onTMYECKOoro CTbiKa MPUBEAEHO B MPUNOKEHUN A,
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2.3 TexHMUYECKME faHHble
2.3.1 O6wme napameTpbl

MynbTMnNekcop npegHasHavyeH Aana ¢opmupoBaHMa [0 32-x umdposbix noTokoB E1 nytem
MYNbTUNNEKCUPOBAHUA aHaNOroBbIX U ULUGPOBLIX CUTHAJIOB.

KpoccoBasa KommyTaLma OCyLLeCTBASETCA B LMPPOBOM None KOMMYTALUM LLEHTPANbHOMO npoueccopa
unm.

LeHTpanbHbIN npoueccop Yepes KPocc-nnaTty CBA3aH C MOAYAAMMU NepudepuimHbiX OKOHYAHUI LUMHOM
ynpasneHua n 12-10 BOCbMMU- 1 ABYXMErabuTHbIMKU NPOMAVHUAMM ANA aHANOoroBbIX/UndpPOBbIX KaHanos, 6 13
KOTOPbIX NOCTYNatoT Ha cnoTbl ¢ 0 no 7, n 6 — Ha cnotbl ¢ 8 no 15.

KoHdurypauma annapatypbl (TMnbl nepudepuitHbix Moaynen, napameTpbl U peXrMmbl paboTbl NOPTOB,
MHOOPMaUMA O KOMMYTaUMM  KaHa/loB, MNapameTpbl TMPOTOKO/JIOB  CUTHA/AM3aUMW)  XPaHUTCA B
SHEeproHe3aBMCMMON MaMATU MAATbl LEHTPaAZIbHOIO Npoueccopa U peaakTUpyeTca C MOMOLLbIO CEPBUCHOrO
nporpammHoro obecrnevyeHma ¢ BHELLHErO KOMNbOTEPa.

2.3.2 SneKTpuyeckue napameTpsbl

MapameTpbl KaHanoB T4, o06pa3oBaHHbIX COEAMHEHMEM KOMMJEKTOB OKOHYaHWA, B ABYX- M
YeTbIPeXnpPoBOAHOM peXKMUME:
— A-33aKOH KOAMpPOBAHMA aHANOroBbIX CMrHanoB no G.711;
— TpMW BapuaHTa HOMMHA/IbHbIX YPOBHEM Ha CTbIKE:
MuHyc (13+ 0.2) ab Ha nepegave u (+4.320.2) a6 Ha npuéme;
(+4.310.2) ab Ha nepegaye n muHyc (131 0.2) a6 Ha npuéme;
(0£0.2) ab Ha nepegaye n (0+0.2) a6 Ha Nnpnéme.
— BXOZHble M BbIXOAHble conpoTuB/ieHMA coctasaalT 600 Om ana AByx- M YeTblpEXNPOBOAHOIO
pPEeXUMOB;
— 3aTyxaHuWe OTpaXKeHuA:
a) ona YeTbIPEXNPOBOAHONO pPeXMMa 3aTyxaHue OTpaxkeHus B aAmanasoHe 4vactot 300-3400 I,
cocTtasnset 6onee 20 ab;
b) Ana ABYXNPOBOAHOIO PEXKMMA BENYMHA 3aTYXaHUA OTPAXKEHUA COCTABAAET:
300-600 Ty, 6onee 12 ab;
600-3400 Iy, 6onee 15 ab;
—  aMNNTYOHO-YaCTOTHbIE UCKAXKEHUA:
a) BE/IMUMHA MCKaXKeHUs 3aTyXxaHuAa OTHOCUTeNbHO 4actoTbl 1020 Ty, AnA 4YeTbIPEXNPOBOAHOMO
pexkMma (aHanor-aHanor) B yKasaHHbIX AMana3oHax 4acToT JIEKUT B Npeaenax:

0-200 Iy, 0...oc ab;

200-300 Ny muHyc 0,5...e2 ab;
300-3000 Iy, muHyc 0,5...+0,5 ab;
3000-3400 Iy, muHyc 0,5...+1,8 ab;
3400-3600 Iy, MUHyc 0,5...e2 ab;

— LWYM B HE3AHATOM KaHae:
a) MOLHOCTb B3BEWEHHOTIO WyMa He npesBbiWaeT caegyrowmx 3HAYEHUII:

aHanor-aHanor (2- n 4-NpoBoAHbIN PEXKMMbI KaHana) MUHYC 65 AbmOn;
aHanor (2- 1 4-npoBoAHbIN pPeMMbl KaHana) — undpa MUHyC 67 abmOn;
undpa — aHanor (2- n 4-NpoBOAHbIN PeXMMbl PaboTbl) muHyc 70 abmOn;

b) ypoBeHb NapasnTHbIX BHYTPUMONOCHbIX CUTHA/I0B NPM NoAayve Ha BXOL CMHYCOMAANbHOIO CUrHana
B nonoce 700-1100 Iy u c yposHem O gbmO He npesBbiwaetr muHyc 40 abm0 npu mamepeHumn
Ce/IeKTUBHbIM YKa3aTesiemM ypoBHA B noJsioce YyactoT 300-3400 'y, Ha ntoboit yactoTe, oTMYatoLLelcs
OT YacTOTbl BXOAHOIO CUTHaNa;

— nepexofHoe BAUAHME:
a) nepexofHoe BAMAHME Ha Ja/IbHEM KOHLLE MeXK Ay Pa3HbIMU KaHasaMu (aHanor — aHanor): ypoBeHb
NnepexoAHOro B/IMAHMA Ha BbIXOA4E KaHana nNpu nogadve Ha Bxo4 Aboro Apyroro KaHana
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CMHYCOMOANbHOrO curHana B ananasoHe 700-1100 Ny ¢ yposHem O AobmO He npesbliwaeT MUHYC 65
AbmO;

b) nepexoaHoe BAMAHWE OT Nepesaym Ha NPUEM B OLHOM KaHase B YETbIPEXMPOBOAHOM peXMme
(aHanor — aHanor) ¢ aHaNoOroBbIM U3MEPUTENIbHBIM CUTHAZIOM: YPOBEHb NEPEXOAHOr0 BAUAHUA HA
BbIXOZE KaHana npu nogade Ha ero BXoJ4 CMHYCOMAAAbHOIO curHana 8 gmanasoHe 300-3400 Iy c
yposHem 0 abmO He npesbiwaeT 66 AbmO;

3X0 W YCTOMYMBOCTb B ABYXNPOBOAHOM KaHane:

a) 6anaHcHoe 3aTyxaHue OTParKeHUs TEPMUHANA: BE/IMYMHA 3aTyXaHUA B 3aBUCMMOCTM OT YaCTOTbl He
MeHee yKa3aHHbIX HUKe 3HAYEHWA:

300-500 Iy, 13 nb
500-2500 'y, 18 nb
2500-3400 I'y, 14 pb

b) 3aTyxaHue ycTOMUMBOCTU: pe3ynbTaT U3MEpPeHMA COOTBeTCTBYeT M. 16.2 pekomeHaauun MCI-T
G.712.

MapameTpbl aboHeHTCKoro u CTaHUMOHHOIO OKOHYaHWI:

napameTpbl abOHEHTCKOro okoHYaHuA (KomnnekT AK):

a) TOK nuTaHua TenedoHHOro annaparta: BeAnYmMHa ToOKa NPy CONPOTUBAEHUM Harpy3ku 530 Om + 5%
He meHee 20 MA;

b) HanpsAeHWe 1 yacToTa BbI3bIBHOIO CUrHanNa:

C) Hanpsa)eHue BbI3bIBHOTO CUrHaAa Ha Harpy3o4yHom conpoTtnsaeHun 1,5 KOm + 1 mk® He meHee 32
B;

d) yacToTa BbI3bIBHOIO CUrHana pasHa 25+2 u;

napameTpbl CTaHLUMOHHOIO OKOHYaHUA (KomnaekTt A/):

a) ToK wnelida B pexkmnme pa3rosopa He meHee 28 MA,;

b) annapaTypa BocnpuHMUMaeET curHanbl ¢ Yactotamm 15 ... 50 Ty 1 Hanps»keHnem 30 ... 100 B Kak
BbI3bIBHOM CUTHa;

C) MoAyNb BXOAHOTO 3/1EKTPUYECKOTO CONPOTUB/IEHUSA B PEXKMME BbI30Ba He MeHee 5,6 KOM + 2 MK®;
d) conpoTuBieHMe NOCTOAHHOMY TOKY NpPU pa3mMbiKaHUKM aboHeHTcKoro welida He meHee 700 KOm;
napameTpbl CUrHanoB Habopa Homepa: Npu Nogavye MMNyAbcoB Habopa c napameTpamu:

a) ANUTeNbHOCTb UMNY/bCa 52n71 mc

b) anutenbHocTb Naysbl 32146 mc

C) UCKa)KeHue (U3MEeHEeHUs ANUTENbHOCTM MMMY/IbCa U May3bl NPU NPOXOXKAEHUM Yepes annapaTypy)
He bonee 2 Mmc;

MapameTpbl CTbIKa CMrHanmM3aumnmn E&M:

napameTpbl NnepeaaTymKa:
a) BbIXOAHOE COMNPOTMB/IEHNE B BbICOKOOMHOM COCTOSIHUN He MmeHee 700 KOm;
b) ocratouHoe HanpAXKeHWe B HUIBKOOMHOMHOM COCTOSIHUW COCTaBAAET:
meHee 0,5 B npu Toke 20 MA,
meHee 2,5 B npu ToKke 85 MA;
C) MaKcMmanbHan BeMYMHA TOKa He npeBblllaeT 85 MA;
d) maKcMmanbHoe Hanps)KeHue B BbIXOAHOM LLenu cocTaBnseT He meHee 75 B;
napameTpbl NpUEMHUKa:
a) Be/MYMHa TOKa cpabaTbiBaHUA NPUEMHMKA HaxoauTcA B npedenax 1... 2 MA;
b) ycToMuMBOCTb K NepeHanpsaXeHUAM: NPUEMHUK BblAEPIKUBAET HanpaXKeHMe B AManasoHe MUHYC
200 B... + 10 B;
C) KpaeBble UCKAXKEHWA: BE/IMYMHA KPAEBbIX UCKAXKEHN He npeBblwaeT 4 mc.
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MapameTpbl cuUrHanusauuun, obecneuymsaemble Komnnaektamu CJ1  (cornacylowmx YCTPOWCTB C
6aTapeiiHbiMm cnocobom cUrHanmnsaumm):

pexum nepegaym no NOCTOAHHOMY TOKY:
a) pexxum UC/1 — napameTpbl CUrHaAM3aumm cooTseTcTBytoT n. 2.2.4.1.1 «TT Ha annapaTtypy rmbkoro
My/IbTUNEKCOpa;

b) pexum BC/1 — napameTpbl CUrHaAM3aummn cootseTcTBytoT Nn. 2.2.4.1.2 «TT Ha annapaTtypy rubkoro

My/IbTUNEKCOpa;

c) pexum C/IM - napameTpbl CUrHaAN3aLMmM cooTBeTCTBYOT N. 2.2.4.1.4 «TT Ha annapaTtypy rmbkoro
My/IbTUNEKCOpa;

d) pexum UC/IM —napameTpbl CUrHaN3auuMm cooTBeTcTBYHOT M. 2.2.4.1.3 «TT Ha annapatypy rmbkoro
My/IbTUNEKCOpa;

e) npuemHble 1 Nepegatowne ysnbl Komnaektos C/1, noaxknovaemble K npoBogam cesasm ¢ ATC,
paccyMTaHbl Ha NOABAEHME Ha 3TUX NPOBOAAX B aBaPMMHOM CUTyaUMM OTPULATENBHOIO NOTEeHUMaNa
CTaHUMOHHO 6aTapen namn noTeHuMana 3emam 6e3 orpaHUYMTEIbHOTO CONPOTUBAEHMA. MPUY 3TOM Ha
NnpoBoAax BO3MOXKHO NOAB/EHME NOoTeHUMana 40 MUHyc 72 B;
f) nopor cpabaTbiBaHMA NPUEMHMKA CUTHA/MA «OTBET» NPU BXOAALLEN MECTHOM CBA3U HAaxoAMTCA B
npegenax 0,75 -1 mA;
napameTpbl INHUNA:
a) napameTpbl IMHUIA ANA MECTHbIX COeANHEHNIA:
CONpPOTUBAEHUE KaXKa0ro M3 NPoBOAOB a, b, ¢, d AONKHO BbITb He 6onee 700 Om;
CONpPOTUBAEHUE U30NALUM MEXKIY NPOBOAAMU U 3eMJIEN, a TaKKe NPOBOAOB Mexay cobol
JO/IKHO BbITb He MeHee 150 KOm;
paboyan eMKOCTb NPOBOAOB A0/MKHA 6bITb He 6osiee 1 MKD.
b) napameTpbl AMHUI AN MEKAYTOPOAHbIX COeAUHEHWIA:
COMPOTMB/IEHME KaXKa0ro U3 NpoBoAos. a, b, ¢, d Ao/KHO 6bITb He 6oee 700 Om;
COMPOTUBAIEHME M3OJIALMN MEXKAY NMPOBOAOM a W 3emsield He meHee 50 KOm, mexay
OCTa/IbHbIMW NPOBOAAMM U 3eMJIel, a TaKKe NPOBOLOB MeXKay cobol fonKHO OblTb He
meHee 150 KOm;
paboyan eMKOCTb MPOBOAOB A0/KHA ObITb He 6osiee 1,3 MKO.

TpeboBaHMA K NapameTpam CUrHaamMsaumm Ha Yactote 2600 Iy

KomnnekT TY obecneunBaeT 06paboTKy BXOOALLMX M UCXOAALLMX CUTHAIOB, NepeaaBaeMbixX:

a) No MexayropoaHowm cetu;

b) mexayropoaHbiM coeaANHUTENbHBIM MHUAM (C/TM);

C) 3aKa3HO-COEANHUTENbHbLIM NUHUAM;

d) no coegMHUTENbHbIM IMHUAM PYYHON CBA3M, B COOTBETCTBUM C TpeboBaHuAmMM N. 2.2.5.1 «TT Ha
annapaTtypy rubKoro MyabTUNAEKCopa».

napameTpbl NnepeaaTynKa curHana 2600 lMu;

a) yacTtoTa curHana 2600%6 lu;

b) ypoBeHb curHana MUuHyc 9,511 obmO;
C) ypOBeHb OCTAaTKOB TOKOB CUIHa/IbHbIX YacTOT MeHee muHyc 50 abmO0.
napameTpbl NPUEMHMKA CUrHana YactoTbl 2600 lu;

a) nosnoca nNponycKaHus 2600415 Ny,

b) ypoBeHb curHana MuHyc 15...+4 obmO0;
C) ypoBeHb NOMexu, meHee MmuHyc 35 abmo;

d) ypoBeHb CeNeKkTMBHOM NoMexm nepes CUrHaaom MuHyc 10-30 a6m0;
e) Bpems pa3feneHus pasroBOpPHOro TpakTa 50-75 mc.

NOMEXM BbI3bIBaAOT UCKaXKeHMA curHana Yactotbl 2600 'y, He 6onee 8 mc.

MapameTpbl KomnaekTa C64:

Mmoaynb 4C64 COAEpMMUT YeTbipe KOMMJIEKTa CUHXPOHHbIX CTbIKOB Ha CKOpPOCTb 64K6UT/Cc C

COHaNpaB/feHHbIM CNocobom nepefayvn XPOHUPYIOWMX W OKTETHbIX CWUFHANOB. IJNEKTPUYecKue
XapPaKTePUCTUKU CTbIKOB COOTBETCTBYIOT pekomeHgaunm MCI-T G.703 (1.2.1). Hannume 3anactuyHowm
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NamATn NO3BOJIAET pa60Ty KOMMNEKTOB B MNJIE3NOXPOHHOM pexunme, npm 3TOM, B MOMEHTHI
HpOCKaﬂb3bIBaHMﬁ npon3soaunTcAa NoBTOP, nmbo yAaneHne ogHoro oKTeTa.

MapameTpbl KOMmnaekTa E1:

— KOMMN/EKT NpeAHasHayeH ANa opraHn3auumn LMdpoBoro CTbika co ckopocTbio 2048 K6uT/c;

— napameTpbl BbIXOAHOrO NopTa:
a) HOMMHaNbHaA aMNAUTYAa UMMNYAbCa cocTaBnAeT 3 B;
b) oTHoWweHME amnAMTYA MMNYNbCOB Pa3HOM MONAPHOCTU B CEPeAMHE TAaKTOBOrO WMHTepBana U
OTHOLUEHMEe ANUTENbHOCTEN MMMNY/bCOB PA3HOM MOMSPHOCTU Ha YPOBHE NOJIOBUHbI HOMMUHA/IbHOM
aMmnAnTyapl yknagpisaetca B npegensi 0,95-1,05;
c) dopma umnynbca cooTBeTCTBYET LWabnoHy puc. 15 pekomeHaaumm MC3I-T G.703;
d) anropuMTm KOAMPOBaHMA CUTHA/I0B Ha BbIXOAHOM NOPTY: CUTHAA HAa BbIXOAHOM MOPTY NpeAcTaBneH

B Koge HDB-3;

€) CTpyKTypa LMKAa CUTHaNa Ha BbIXOAHOM MOPTY:
O/IMHa UMKna 256 6ur,
YyacToTa NOBTOPEHWUI LMKNA 8000 Iy,
LMKNOBbIA CUHXPOCUTHAN x0011011,
O/IMHa KaHa/IbHOTO MHTepBana 8 6ur;

CYB AonKHbl 3aHMMaTb nosvumm B KMN16 (B 16 KaHanbHOM WHTEpBasie) B COOTBETCTBUM C
HOMEPOM KaHa/sibHoro MHTepBana (KW), ucnonbayemoro ans nepenaun pedyeBon MHbopmaumu, K
KOTOPOMY 3TW CUTHaAbl OTHOCATCA;

f) nepexogHan ¢dyHKUMA No Ppa3oBOMY APOXKAHUIO COOTBETCTBYET PUCYHKY 5 pekomeHaauum MCI-T
G.797;

— MapameTpbl BXOAHOro nopra:
a) BAUAHUE COEAMHUTENIbHOW JIMHMM Ha BEPHOCTb Mepegayn CUrHana: npuv nogaye curHana Ha
BXOAHOM MOPT Yepe3 CoeAUHUTENIbHYIO JIMHUIO C 3aTyxaHnem oT 0 go 6 ab Ha yactoTte 1024kl
obecneumBaeT 6€30WNOOYHBIN NpUEM;
b) HOMWHanNbHaA BeNMYMHA BXOAHOMO CONPOTUBAEHMA Ha YacToTe 1024 Kl'y,— 120 Owm;
C) BeNMYMHA 3aTyXaHWA OTPaXKEHUSA Ha BXOAHOM MOPTY B 3aBUCMMOCTU OT YacTOTbl YAOB/ETBOPAET
cnepyowmm TpeboBaHUAM:

51-102 Kly, He meHee 12 ab,
102-2048 Ky, He meHee 18 ab,
2048-3072 Kl'y, He meHee 14 ab;

d) monyctumble BeAMUMHBI ApoXKaHWA dasbl B 3aBUCUMOCTM OT YacTOTbl APOXKaHMA COOTBETCTBYHOT .
3.1.1 pekomeHgaunm MC3I-T G.823;

e) 3a3emsieHMe 3KpaHa CUMMETPUYHOM Napbl cooTBeTCTBYET N. 6.4 pekomeHgaunun MC3-T G.703;

f) 3awmMTa OT nepeHanpsA)KeHUit cooTBeTcTByeT TpeboBaHUAM npuaoxeHua b (puc. B-2/G.703) K
pekomeHgaumm MC3-T G.703 npu yCTaHOB/IEHHOM HA KPOCCE 3alUuTe;

g) obpasyemble wnelidbl cootTBeTCcTBYIOT N. 5.1.4 pekomeHaaunmn MCI-T G.703;

TpeboBaHMA K NapameTpam CUHXPOHU3ALMM:

— TaKTOBaA YacToTa CUrHasa npu paboTe OT BHYTPEHHEro reHepaTtopa: 3HaYeHWe TaKTOBOM 4acToThbl
CUrHana HaxoauTtca B npegenax (2048000+100) Iy,

— BHELLHAS CUHXPOHM3aUMA: annapaTypa obecneymBaeT CUHXPOHU3ALMIO OT 1I0H60ro N3 NPUHNUMaEMbIX
MHPOPMALMOHHbBIX CUTHANOB.

2.3.3 ABapuitHble COCTOAHMA U peaKkL MM Ha 3T COCTOAHUA

ABapuiiHble COCTOAHUA Ha CTbike 2048 K6uT/c: annapaTypa obecneuynsaeT obHapyXKeHME Caeayolmx
aBaPUMHbIX COCTOAHUN:

— nponajaHue BXOAHOro CUrHana;

— noTeps UUKNOBOIro CUHXPOHU3MA;

— KoaddpuumeHT owmnbok 6onee 1073;
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— npuem CUAC;

— NOAyYeHWe UHAMKaAUMKN aBapUMHOTO CUIHaNa C AafbHEro KoHUa;

— NOoTepA CBEPXUUKIOBOro CUHXPOHU3MA;

— npuem CUAC no 16-my KaHaNbHOMY MHTepBany;

— npuem owmnboyHoro CRC4-6n10kKa;

— perucTpauma NpocKanb3biBaHUA LUKANA.

Mpwn 06HapYKEHUN YKa3aHHbIX Bbille aBapUIHbIX COCTOAHMI annapaTypa BbINOJHAET COOTBETCTBYOWME
naenctens cornacHo nn. 10.2 u 10.4 pekomeHgaumm MCI-T G.797.

ABapuiiHble COCTOAHMA B rpynnoBom o6opyaoBaHUKU: annapaTtypa obecneymBaeT OOGHapy*KeHue
cnefyrowmx aBapUNHbIX COCTOAHUIA:

— nponagaHue NUTaHus;

— OTCYTCTBUE COEAUNHEHMUS,;

— MoTeps CMHXPOHM3UPYIOLLErO CUTHaNa.

Mpyn 06HapyYXKEeHMN YKa3aHHbIX Bbllle aBapUMHbIX COCTOAHMI annapaTypa BbIMNOJHAET COOTBETCTBYOLIME
AencTena cornacHo n. 11.2 pekomeHgaunm MCI-T G.797.

2.3.4 CTbIK c pabounm mectom obCnyKMBatoLLEro NnepcoHana.

B annapatype obecneunsaeTcs CTbiK C NepcoHa bHbIM KOMMNbOTEPOM Yepes nHTepdeicbl RS-232/RS-422
n Ethernet ana KoHTpona 3a paboToit annapaTypbl, USMEHEHUA KOHOUrypaLmu, CMeHbl BCTpoeHHoro MO
(firmware).
/ MpaBoe nonoKeHne nepembiuku JP6 Ha nnate mogyna UMM (cm. Mpunoxkenue . CXEMbI
V PACNONIOXKEHUA SNEMEHTOB MOAYNEM «MAKOM-MX») HasHayaeT AnA CBA3M C
KomnbloTepom nopt RS-232, nesoe — RS-422.

2.3.5. CmeHa BcTpoeHHoro N0 (TonbKo ana npoueccopa LIMM).

B annapaType npegycmoTpeHa BO3MOXHOCTb 3aMeHbl pabouyeit nporpammbl ¢ NOABNEHWEM HOBOWM
BepcuMmn BCTpoeHHoro MO npu coxpaHeHMM YCTaHOB/EHHbIX MapameTpoB KoHdurypauuu. MNpu sTom nocne
nepesanycka BOCCTaHaB/AMBAIOTCA BCe paHee YCTaHOBJ/IEHHble COEAMHEHMA U 3Ha4YeHuA MapameTpos
KoHdUrypaumm. Mopaaok cmeHbl MO npuseaeH B pasaene 12 OBHOBAEHUE BCTPOEHHOIO MO YCTPOUCTBA.

2.3.6 NapameTpbl 9NEKTPONUTAHMUA.

Mpn ncnonb3oBaHUM MoAynA snekTponutaHma Tuna blM24-60 HanpAXeHWe NepBUYHOrO MCTOYHMKA
JONKHO HaxoanTbeA B npeaenax (20...72)B ¢ 3a3eMNEHHBIM NONOMKUTENbHbLIM MOOCOM.

MoTpebnseman My/IbTUNAEKCOPOM MOLLHOCTb 3aBUCUT OT KOIMYECTBA U TUNA YCTAHOB/IEHHbIX MOAYNEN
nepudepun, Ho He npesbiaeT BeanymHbl 100BA.

2.3.7 Knumatmndyeckume ycnosus.

B 30He ycTaHOBKM 060pya0OBaHWA A0MXKHA NOAAEPMKMBATLCA TEMMEpATypa OKpY)Kalollero Bosayxa B
npegenax ot +5°C o +40 °C 1 oTHocuTeNbHasA BNaxKHOCTb 20 — 80 %. ObpasoBaHMe KOHAEeHcaTa A0/IXKHO 6bITb
WCKAIOYEHO.

2.4 KomnneKrauusa

KomMmnneKT noctaBKkM onpeaensetcsa 3akasom Ha obopyaoBaHue.
B KOMN/IEKT NOCTaBKM BXOAAT:

— obopyaoBaHune u Komnnekt 3UM cornacHo 3aKasy;

— nporpammHoe obecrneyeHne muxAdmin «KoHdurypatop mynbTunaekcopa» Ha rmbkom wmnm CD-
OMCKe;
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— PYKOBOACTBO NO 3KCNAyaTauuu,

— dopmynap;
— KOMMANEKT pa3beMoB 414 NOAKNIOYEHNA IMHNIA CBA3W.
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3 OBLUME CBEAEHUA
3.1 O nporpamme
3.1.1 3apaum

CepBucHOe nporpammHoe obecrnedyeHure annapaTypbl rM6Koro mynbTunaekcopa «Makom-MX» coctout
n3 nporpammbl «KoHdurypatop mynbtunnekcopa» (MuxAdmin.exe) u npegHasHa4yeHo AN NepBOHAYa/IbHOM
WMHCTannaumm obopyaoBaHMA, NPOCMOTPA W U3MEHEHMA KOHPUIypaumu, KOHTPONA COCTOAHWMA naaTt
nepudepumn.

B yacTHOCTM «KOHUrypaTop», CAYKUT AN BbINOJHEHUA CeAyoWwmMX 3a4a4:

— MPOCMOTP TEKYLLEN KOHPUTYPALUN MYAbTUNIEKCOPA;

— 0nepaTMBHOTrO U3MeHeHMA KoOHPUrypauumn obopyaoBaHMA MyAbTUNAEKCOPa;

— KOHTPOJIb TEKYLLEr0 COCTOAHUA NaaT nepudepun, LeHTpanbHoro npoueccopa (UN) u cyomoayna B
npoLecce aKcnayaTaLmm.

3.1.2 AnnapaTHble TpeboBaHuA K MK

Tekywaa Bepcusa MO «KoHpUrypaTtop MyAbTUNAEKCOPa» MOMKET BbIMNOJHATLCA Ha MEPCOHANbHOM
KOMnMbloTepe ¢ onepaumoHHol cuctemort WINDOWS 7/XP/2000, npoueccopom Knacca PENTIUM u Bblwe,
obbemom O3Y He meHee 512 M6, moHMTopom SVGA, ¢ HanuumMem nocsegoBaTtesibHoro noprta uam Ethernet-
KOHTpO/ANEepa 4N1A CBA3M C NNAaTOWN LEeHTPasIbHOro NpoLeccopa.

3.2 O6wue yKasaHusa
3.2.1 CoegumHeHMe KOMNbIOTEPA C MY/IbTUMIEKCOPOM

Mepes 3amnMyckom Nporpammbl HEOBXOOMMO COEAMHWUTb KOMMbIOTEP, C KOTOpPOro npeanosaraeTcs
OCYLWECTBAATL KOHOUIYPMpPOBaAHME, C NIATON LIEHTPabHOrO NPOLECccopa annapaTypbl MyabTUMNIEKCOpa.
MpeaycmoTpeHbl ABa TMNA COeANHEHUS:

3.2.1.1 CoeanHeHue Yepes nocnenoBaTesibHbIA NOPT

[na 3TOoro HeobXxoAMMO COeauHUTL Kabenem OAMH M3 MOC/AeAoBaTesbHbIX MOPTOB KOMMbOTEPA C
pa3bemMoMm Ha nepeaHer NaHeu NAaThl LLEHTPabHOMO NPoLEeccopa.

’ | Ymobebl uzbexrcams ebixoda u3z cmpos nocaedosamesbHbIX MOPMos, He MNOOKAYaMb Kabesno,
He y6eduswiucb 8 HAOEHHOM 3a3eMsaeHUU KoMnblomepa u myabmunaexkcopa.

3.2.1.2 UDP-coeagunHeHue yepes Ethernet-kabenb

JaHHoe coefnHeHWe NoaaepKUBaETCA ANAa MYAbTUMNIEKCOPOB C Bepcuei npoueccopa UMNM. [na atoro
KOMMbIOTEP WU MYAbTUNIEKCOP AOJIXKHbI ObITb NOAKAIOYEHBI B 06y ceTb ¢ momowbio Ethernet-kabens.
MpeaBapuTeNbHO Yepes KOHCO/Ib HEO6X0AMMO BbINOJHUTL HACTPOIMKY CETEBbLIX MAPaMeTPOB YCTPOMCTBa.

Cucrtema KomaHg;

— setip — IP-agpec ycTpoiicTBa;

— setgw — IP-agpec wnto3a;

— setmask — macka ceTu;

— setmac — MAC-agpec.

BF537MUX> setip 192.168.3.226
192.168.3.226

BEF537MUX> setgw 192.168.0.1
192.168.0.1

BES537MUX> setmask 255.255.240.0
255.255.240.0

BF537MUX> setmac 02:80:ad:2a:3a:b7
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MAC address: 2:80:AD:2A:3A:B7
BF537MUX

HacTpoliku BCTynAT B cUAy Nocae nepesarpysku mogynsa LNMM. NMpoBepuTb HAaCTPOMKM MOXKHO KOMaHZoM

ifconfig.

BF537MUX> ifconfig

--— Net Settings ---

MAC address: 2:80:AD:2A:3A:B7
IP address: 192.168.3.226
GateWay: 192.168.0.1
Mask: 255.255.240.0

Janee 3anyctutb nporpammy MuxAdmin, B 3aknagre «CoeduHeHue» BblbpaTb «Hacmpolku
coeduHeHUA», yKkasatb IP-agpec LINM u nopt (fixed port 2500), 3aTem BbibpaTh coeanHeHne yepes UDP. B
JIEBOM HUMXKHEM YI1y NPOrpammbl AOIKHA NOABUTLCA HAANMCL — «C8A3b ecmb».

3.2.2 BoccTaHOBEHME 3aBOACKUX HACTPOEK

[na Toro 4to6bl NONYYUTb AOCTYN K YCTPOMCTBY, Koraa 3abbiT uamn HemsBecTeH ero IP-aapec, cnepyet
BEPHYTbCA K 3aBOACKMM HAaCTPOMKam, BOCMO/1b30BaBLUNCL GYHKLMOHANbHON KHOMKOWM «F», pacnofioxKeHHOM Ha
nepegHei naHenn moayna UMNM. Mpu Haxkato KHomnke F Heo6XoAMMO BKAOUYUTb MUTaHME YCTPOWCTBA M
YAEPKMBATb €€ HAXKATOW 40 TOr0 MOMEHTA, MOKa He 3aropuTCcA KPacHbIM LBETOM MHAMKaTop « Work». Mocne
3TOro K YCTPOMCTBY MOXKHO byaeT obpaTtutbea no IP-agpecy 192.168.0.2.

Mpu TaKOM peXkMme 3arpy3kM MyIbTUNAEKCOP PaboTaeT Npu cAeayiowmnx NnapameTpax:
— KoHWrypauma He 3agaHa;

— CMHXpOHU3auma ot LIT;

— umHAnkKaTop «Work» muraeT KpacHbIM;

— cBepKa KOHPUrypauuii He NPoOU3BOAMUTCA.

Korga ycTpoicTBo HaxogmTcA B paboTe, MPU HaKaTUK Ha KHOMKY «F» NPOUCXOAUT ero nepesanyck.
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4 PABOTA C KOHOUTYPATOPOM
4.1 BHewHuit BUA KoHduUrypatopa

Mocne 3anycka MuxAdmin Ha 3KpaHe KOMMblOTEPa NOABUTCA OKHO MPOorpammsl (PUCYHOK 2), KoTopoe
COOEPXUT TNAaBHOE MEHIO, MaHeNb MWHCTPYMEHTOB, BKNAAKW pPa3fenoB KOHOUIypupoBaHWUA, MaAHENn C
M306parKeHNAMM CIOTOB U CTPOKY COCTOAHUA.

MaHenn cnotoB NPOHYMepOBaHbl B COOTBETCTBMM C MX MO3ULMAM B Kapkace mynabtuniaekcopa. log
naHesblo KaxkAoro U3 C/I0OTOB HAXOAMUTCA KHOMKa KOHGUIypUpPOBaHMA COOTBETCTBYOLWEro cioTta. Cnpaea oT
HY/IEBOTO CNOTa PACMONOXKEHa NaHesib HACTPOMKM U MOHUTOPUHIa cocToaHuMA LM myabTunaekcopa. Cnpasa ot
naHenun UM pacnonoxkeHa naHenb cybmoayns.

ewcfg. = B K
B newcfg.musx l a =

Qaitn  Hacrpoiikm Kondurypauwa 7

el v+3+XCT NCS ApTo

Maate IJ'IMHKMI Hr—rrepcpemct-ll .t’-‘n.lSnHer—rrm] ﬂpnmunu] PeaepBMpoBaHMe]

L5l ffzjfref[njw] s & 7| & 0 Jum | [MeE1]

&

CeR3b €CTh Maketos B ouepegw: 0

PucyHok 2
4.2 YcraHOBNEHUE COeAUHEeHUA

Mpw NnepBom 3anycKe Nporpammbl HE06X04MMO BbIBPATb TUN COEANHEHMA — YKa3aTb NOC/Ne[,0BaTe /IbHbIN
nopt (COM1, COM2, COM3 nan COMA4), K KOTopoMy MOAKNKOYEHO 06opyAoBaHUE MyNbTUMNIEKCOpa, Mbo
HacTpouTb UDP-coeanHenue (n. 3.2.1.2).

Cnedyem yvyumeieame, Ymo MynbmMunsaeKcop ocHawieH 08ymsa nocnedosamenbHbIMU
nopmamu RS232, ebisedeHHbIMU Ha 00UH obwuii paszvem (cm. npunoxceHue B «lepexodHUK
018 nodknwyeHua COM nopmoe K LIMM») 0aa pabomsl ¢ Myabmunaekcopom e
mepMUHaAbHOM pexcume Heobxo0umo nNodKawvYamsecsa K nopmy COM1 modyna UMM, a ona
pabomel Yepes npozpammy MuxAdmin.exe — k nopmy COM2 LIMM.

Hannune B 1€BOM HUXKHEM YI/y OKHa NPOrpammbl HaAnMcK «HeT cBA3M» O03HaYaeT OTCYTCTBUE CBA3U
MeXay MynbTunaekcopom 1 NIBM. Bo3MoKHbI caeaytolme NpuYmHbl OTCYTCTBUA CBA3U:

— nporpamma pabotaeT B pexxmume OFFLINE — B 3Tom cnydyae Ha NaHenn MHCTPYMEHTOB OoTobparkaeTca
«OFFLINE», a B CTpOKe cOCTOAHKWE crpaBa oTobparkaetca «CoeguHEHMe BbIKIIOYEHO»;

He coeguHeH (MM cCOegMHEH HEMpPaBW/IbHO) MOCNEeLOBATE/bHbLIM MOPT KOMMbiOTEPa WM MnaTa
LeHTpanbHOro npoueccopa;

B NyHKTe MeHt «CoeduHeHue» HenpaBwuabHO YKazaH COM-nopT KomnbloTepa, K KOTOpOMy
npucoeanHeHa naata U;
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cboli B pabote ceTn B cnyyae UDP-coeaAnMHEHUS MNM HENPABWU/IbHO 3afaHbl ceTeBble HacTpoikm UDP-
coenHeHuns;

MMeeTCs NOoBPEXKAEHNE COeANHAIOLLErO Kabens;

060pyA0BaHNE MYNbTUNAEKCUPOBAHUA OTKIOUEHO;

¢dum3nyeckaa HemcnpasHOCTb NaaThbl LiM;

HEBO3MOXHO coeauHutbca ¢ LM, Tak kKak c UM yxe ycraHOBAeHO coeAWHeEHUe ApYrum
KOHdUrypatopom;

HeBepHO BblIbpaH «Tun LM» B HacTpolikax KoHbUrypaTopa.

4.3 Noppep:kMBaemble TUNbI NAAT

Hapnucun Ha KHoMKax, pacno/IoXeHHbIX NoJ, N306paKeHUAMM CAOTOB, MOKa3bIBAKOT TUM MJ1aTbl, KOTOPbIM
YCTAaHOBNEH B pPeaakTUpPYyemMoM Ha [AaHHbIi MOMEHT KOHdUrypauum MynbTunaekcopa. Haanucb Ha
n3o0bpakeHnn cnoTa MOKasbiBaeT TUM MNaTbl, YCTAaHOBNEHHbIA B KOHUrypauuu, KoTopas Oblna paHee
3arpy»KeHa B MyibTunekcop. Koanyectso NPOMAMHMIA, 3aHUMAEMOE MOLYNAMU MY/IbTUNNEKCOPA, NPUBELEHO
B NpunoxKeHuu .

Hagnucb «---» 03HavaeT, YTo naaTa Ha 3TOM c/ioTe He CKoHburypuposaHa. Ha cnote cybmoayna aTa
HaAMNUCb 03HAYaeT To, YTO HaZInyme cybmoayns He CKOHOUIYpUpPoBaHo.

KoHdurypaTtopom noaaeprkMBatoTcs cnegytowme Tunbl NAart:

4.3.1 AHanorosble NaaThbl

8AK — nnata 8AK (8 abOHEHTCKMX KOMMJIEKTOB);

4TY — nnata 4TEM (4 KomnnekTa c cMrHanusaumen);

4AN — nnaTa 4AL (4 aBOHEHTCKUX IMHUN);

4MB — nnata 4MbB (npumeyaHue: He nogaepxunsaetca KoHBepTaumnsa Mb - E&M);

4TYY — nnata 4THY (npumedaHue: MoaaeprKMBaeTca ToNbKO NpoTokon E&M. He noaaep:kunsaetca

KOHBepTauua npotokonos: C/1 2BCK -> 2600, C/1 2600 -> 2BCK, CJ/IM 2BCK -> 2600, C/IM 2600 -> 2BCK,
2600 <-> 1BCK, 2100 <-> 1BCK);

4TYA (npvmeyaHue: B KOHdUrypatope HasHayaeTcs Kak nnata 4THY, noagepskmsaeTcs TOJIbKO

npotokon E&M. He noapepxumBaetca KoHBepTauma npotokonos: C/1 2BCK -> 2600, C/1 2600 -> 2BCK,
CN1IM 2BCK -> 2600, C/Z1IM 2600 -> 2BCK, 2600 <-> 1BCK, 2100 <-> 1BCK);

AN - nnata AN (nnaTta ANCTaHLUMOHHOTO NUTaHMA).

4.3.2 Uudposble nnaThbl

4E1 - nnaTa 4E1;

M4E1 - cybmopynb M4E1L;

AOUKM — nnata AAUKM;

4115 — nnata 4115;

4ToP — nnata 4ToP (npumedaHue: ana nnat 8ToP kKoHdurypupyetrca ase nnatel 4ToP.

KoHdurypupyeTtcs cnoT, B KOTOpbI ycTaHoBAeHa 8ToP 1 cneayowmii cnorT);

1/2/4DSLv2 — nnata 2DSLv2;

4\24 — nnata 4V24;

4C64 — nnata 4C64;

ATLG — nnata 4T/1T;

2VS — nnaTta 2VS;

LAN — nnata LAN;

T/IM — nnata tenemetpun 8T/IM.

4C1U - 4 komnneKTa cTbikoB C1n Ha ckopocTu nepegaym 011200 o 48000 604,

1 06opypoBaHUe CHATO C NPOW3BOACTBA.
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4.3.3 Cybmoaynb

MaHenb gns HaCTPOMKKM cybmoayns pacnosioXKeHa cnpaBa oT NaHenu HacTpoek LM. Hannuunto cybmoayns
COOTBETCTBYeT Haanucb «M4EI» Ha KHOMKe — ecnu cybmoay/ib NMPUCYTCTBYET B TEKYLLEW KOHPUrypauuu
NPorpammbl U Ha NaHenu, ecnm cybmoayib NPUCYTCTBYET B KOHOUIYpaLMmM MyNbTUNAEKCOPA.

Cybmoaynb 1 HacTpoiKkn cybmoayns He noaaepmeatotca ana sepcuii LIN maaawe UMM,

4.4 NHpuKaTopbl COCTOAHUA CNOTOB

N306parkeHne KaxKaoro cnoTa CoAepKUT OAMH UM NATb CBETOBbIX MHAMKATOPOB, KOTOPbIE CTAHOBATCA
BWAHbI TO/IbKO B TOM C/lydae, KOrAa YCTaHOB/IEHA CBA3b C MY/IbTUM/IEKCOPOM.

CamMblii  BEPXHUN WHAMKATOP ABAAETCA NPU3HAKOM MPUCYTCTBMA MAaThl [AaHHOrO Tuna B
COOTBETCTBYHOLLEM C/1I0TE KapKaca MyabTUMNIEKCOpPa:

— 3e/leHbl UBeT — naaTta NPUCYTCTBYET U HaxoamuTca B paboTe;

— Cepbli UBeT — naaTa OTCYTCTBYET IMOO HencnpasHa.

Ons nnat 4E1, 4115, 4ToP, 4DSL, 4DSLv2, 4AT/IT n cybmoayna Kaxablii U3 YeTbIPEX HUMKHUX MHOMKATOPOB
COOTBETCTBYET onpeaesieHHOMY KOMMJIEKTY Ha nnaTe moaynsa (nepBblit HUMKHUIA MHAMKATOP COOTBETCTBYET
HY/NIeBOMY KOMMNIEKTY, BTOPOM — NepBOMY U T.4.) U NOKa3bIBaET cAeAytowme COCToAHMA:

— 3esneHbll ygem — HeT aBapuu;

— Henmeoll ysem — aBapua Ha YAANEHHOM KOHLE;

— KpacHbll ygem — noTepa CUrHana, LMKA0BOM UM CBEPXLUKNOBOM CUHXPOHU3ALUMN.

4.5 MyHKT meHIo «Paiin»

CopepKuT cneayrolime NOANYHKTbI:

— HO8QA KOHU2ypayua — co3gaHne HOBOM KOHPUTypaummn mynbTUNIEKCOpPa; %} newcfg.mux

— OMKpbimb — 3arpy3UTb paHee COXPaHeHHbIn dain  KoHpUrypaumm | @aiin HacTpo Cosamene Ko
. [) Hosas kosdurypawss  Crl+i

MY/IbTUNIEKCOPA A/1A PEAAKTUPOBAHUS; e ) 2

— COXPaHUMb — COXPAHUTb PEefAKTUPYEMYIO B  HACTOAWMNA  MOMEHT [ orpers 73

KOHUrypaumio mynbTmnaexkcopa B ¢ain; CoxparitTs KaK...  Sift+F12

— COXPOHUMb KAK — COXPaHWUTb PEedaKTUPYeMyl0 B HaCTOAWMIA MOMEHT Boixoa

KOHUrypaumno MmyabTunaekcopa B ¢paiin c HOBbIM UMEHEM;
— 8bIX00 — 3aKpbITME NPOrpamMmmMbl U 3aBepLleHne ee paboTbl.

4.6 NyHKT meH0 «Hacmpoiiku»

@aAn | Hactpofikn  Co2AMHERHE  Koddurypauma 7

COAep)KMT cneayrwouime noanyHKTbI: O o e r | UDP - UM
— nepepgasatb USMEHEHUA; = =% BApEC My nsTHINEKEopa 3 :
ain

— agpec MyNbTUMNIEKCOoPa; CHrHaNHzauHA 3EYKOEEA CHMHANM3aWHA Ha AHHEMHE

Trn LN r 3EYKOBAA CHrHANHMEALHA HA KONOHKK
— . 15

CMI—HanM3aL"MH' ’_ ; ; - - CHrHaNM3aUMa NMpH NOTEPE CEASH
— AN LI,I'I . TMor aEapHi NoToka
| | | | |

4.6.1 NMoanyHKT «[lepedasame usmeHeHUA»

BK/loYaeT/oTKAOUaET peXXMM nepeaadn nsmeHeHuin KoHdurypauumn B NaaTy LEeHTpaabHOro npoueccopa.
Mpy BKAOYEHWM [AHHOTO PEXMMA BCE W3MEHEHWA, BHOCMMblE B PeAaKTUPYEMYID KOHOUrypaumio
MyAbTUNNEKCopa, ByayT HemedieHHO nepeaaBaTbCcA B MAATy LLEHTPasAbHOrO MpoLeccopa My/abTUMAEKCopa.
PekomeHayeTcsi, 4TOObl nepes BK/AIOYEHMEM JAHHOTO PEXMMA pefakTUpyemas KoHourypaumsa wu
KOHUIrypaLms, 3arpyKeHHas B My/IbTUTNIEKCOP, MOJIHOCTbIO COBMNAAau.
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4.6.2 MoanyHKT «Adpec Myabmurnaekcopa»

Mo3BonAET BBECTU agpec yAaNeHHOro MynbTuniekcopa ans pabotbl ¢ HUM 4yepe3s notok E1, DSL,
OMTUYECKYIO IMHUIO, A TaKXKe MPU NOAKAOYEHUM TPYNMNbl MY/bTUNIEKCOPOB K OAHOMY KOMMbIOTEPY, YKa3aTb
NepCcoHaNbHbIM HOMEP MY/IbTUMNIEKCOPA U3 TPYNMbI.

Anpec MY NbTHNAEKCOpa ﬂ
td ApLUPYT K yd&nEHHORMY FMYAETUANEKCOPY [cnomd, nopTd-cnotE noptB:... ]

Hoermudukarop ana goctyna vepes R5422

Yerpoicreo Ml
Yerpoicreo M2
YerpoicTeo M3 b
Yerpofcreo Med
Yerpoicreo Mb
YerpoicTeo MB
Yerpofcreo MeF bl

ok I Orrena

PucyHok 3

AZpec yaaneHHOro mMynbTunaekcopa obpasyeTca M3 nap HOMEPOB C/OTOB, B KOTOPbIX YCTaHOB/EHDI
nnatbl 4E1, DSL, 4/8ToP-2F, yepes KoTopble coeauHeHbl Mexay coboii pasHble MynbTUNAeKcopbl. Mpu 3ToM
HOMepa CoeAMHEHHbIX NNAT pasaenaTca mexay cobolt cumBosom “—”, a napbl STUX HOMEPOB — CMMBOJIOM “;”.
Hanpumep, ecnm B mynbtunaeKkcope A, K Kotopomy noakntoveHa MN3BM, nnata 4E1 yctraHosneHa B cnoT Nel m
coeauHeHa ¢ nnatoh 4E1 mynbtunnekcopa B, KoTopaa ycTaHoBneHa B cnoT Ne2, a apyraa nnata 4E1
MynbTUNAeKcopa B yctaHoBneHa B cnot Ne3 u coeamHeHa c nnator 4E1 mynbTunnekcopa C, Kotopas
ycraHoBneHa B cnoT NeQ. Toraa agpec mynbtunaekcopa C byaeT Bbirnagets cneayrowmm obpasom — 1-2;3-0.
Mpu ncnonbsoBaHuu naatbl 4E1 K HOMepy cnoTa Yepes 3anATyio A06aBAAETCA HOMeP KoMNaeKkTa (Hanpumep
1,1-2;3-0,2).

Mpu pabote c rpynnoin My/AbTUMNAEKCOPOB, MNOAKAOYEHHbIX K OAHOMY KOMMbIOTEPY, B MoJe
«MdeHmugpukamop 014 Oocmyna 4vepe3 RS-422» ykKa3blBaeTCA MNOPALKOBbIA HOMEP MYAbTUIIEKCOP],
npesBapuTenbHO 3a4aHHbIN B MeHo «KoHuaypayua».

4.6.3 MopgnyHKT «Cu2Hanu3ayusa»

Mo3BonAeT BbIbpaTb cNocob BbiBOAA 3BYKOBOIO CUrHasna 06 aBapuitHOM curHanmsaumm (cm. ganee).

4.6.4 NMopgnyHKT «Tun UIM»

[N KoppeKTHOW paboTbl MyNbTUMNIEKCOPa B BbiMNaJaloWem CNUCKe ciedyeT yKasaTtb Tun mogyns LM,
Nnbo ycTaHoBUTL dnar «Onpedesames mun agmomamu4ecKuy.

Ecav Tmun LN 6yaeT ykasaH HeBepHO, Ha 3KpaH byaeT BbiBeAEHO CAeAyiolee OKHO:

Musadmin x|

COHapY¥EHD HECOBENAaAEHHE THNOE LUM: & myneTHnnercope;: "LIMM", & HacTpomka:x CPL: "LNa1”

PucyHok 4
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4.7 NyHKT meHIo «CoeduHeHue»

Mo3BosAeT BblIbpaTb CNOCOO NOAKNOYEHUA KOHPUIypaTopa K MY/bTUMNAEKCOPY, @ TaKKe HACTPOUTb
napametTpbl UDP-coeanHeHuA.

|Cue,a.MHeHme KoHGMrypauma 7

|w OFFLINE
COM-nopT: COML

! Dp

| HacTpofka COM-coe HHEHHA

Hactpofta UDP-coe AHHEHNA

4.7.1 Bo3amoXHble cnocobbl NoaKAYEHUA

B KoHurypaTope peannsoBaHbl U Nnogaeprmeatotca 3 cnocoba coegUHEHNA C MY/IbTUMNIIEKCOPOM:

— OFFLINE — nogkntoveHne oTcyTcTBYET, KOHUrypaTop paboTaeT aBTOHOMHO, HMKaK He coobLanch ¢
MY/IbTUNNEKCOPOM;

— COM1-COM4 — nogKntodeHne Yyepes oaMH U3 nocnegoBaTenbHbix noptos (COM1, COM2, COM3 unu
COM4) komnbtoTepa, K KOTOPOMY NOAK/OYEHA NaTa LLEHTPANbHOMO NPOLLECCOpa;

— UDP - nogkntoyeHue yepes Ethernet no npotokony UDP.

4.7.2 NoanyHKT «Hacmpolika COM-coeduHeHUs»

HacTtpoika nmeHn COM-nopTa, Yepes KOTopbIi NPOBOAUTCA MNOAKAIOYEHNE KOMMbIOTEPA.

x

COM-nopT:

[COMT
CoxpaHuTe |

4.7.3 NoanyHKT «Hacmpolika UDP-coeduHeHuUa»

No3Bonset 3agaTb napameTpbl UDP-coeanHeHNsA. [peaBapnUTENbHO CNeAYeT  Errmmmemmpm: ol x|
NMPOBECTM HAaCTPOMKY CeTeBbIX NapaMeTpoB B cooTBeTCcTBMM C M. 3.2.1.2. P address: Port
— IP-a0pec — 3HayeHue |IP, nponucaHHoe B My/ibTUNAeKcope (40NXKHO 192.168.0.250 |25ou

BXO4MUTb B MPOCTPAHCTBO aflpecoB CeTH);

— Homep nopma. Bcezoa 2500! 0K | r:ance||
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4.8 BknagKa «KoHgpuzypayus»

B rmuskfo_example.13.03.mux

Maiin  Hactpoiikn  Coeguuenne | Kondurypauwa | 7

DIEF:EI‘_:? (**X(Cpawmh F5
Mnark l HHHKHI HHTepq:-eHcm] Ado- # Camare |

¥ Zarpyzute F7

x COyncTuTe F&

Fa

& Mepesanyck MynsTHNAEKCOPE
(5 & ][ 13 ][ 72 ] [5 T

JanwcaTte waeHTHgmkatop R5422..,

|~ |~ | 4an | a1iG | 41LG | 4an | sk | actu | 4ce4 | Lan | 4

PucyHoOK 5

Copep:KuT cneaytolime NoANYHKTbI:
— CpPaBHUTB;

—  CYMTaThb;

— 3arpy3uTb;

—  OYUCTUTDb;

— nepe3anyck My/IbTUMNIEKCOPa;

— 3anucatb ngeHtTnomKkaTop RS422.

MyHKT meHto «CpasHumMe» obecneynBaeT NPOBEPKY KOHPUIypaLUKM 3arpyKeHHON B My/IbTUNAEKCOP Ha
npegMmeT ee pacxoXaeHus ¢ KoHourypaumel Haxogsuwenca B 6ydepe nporpammbl KOHOUTYPUPOBAHUS.

Bbibop nyHKTa MeHl «Cqyumame» obecneymBaeT CuYMTbIBaHME KoHUrypaumm obopysoBaHms
MynbTUNAEKcOopa B Bydep nporpammbl KOHGUIYpUPOBaHUA ONA AaNbHENLLEro ee peaakTUpoBaHUA u/wuau
3anucu B pann.

Bbibop NyHKTa MeHI0 «3aepy3ume» obecrneymBaeT nepenadvy KoHourypaumm us bydepa nporpammol
KoHdUrypaTopa B My/AbTUMNIEKCOP.

BbIbop NyHKTa MeHto «OYyucmumoe» OCYLLECTBAAET NOMHOE CTUPaHWE KOHOUIypaLmu 3arpyKeHHOM B
MYNbTUNAEKCOP.

Bbibop nyHKTa MeHl «[lepe3anyck mMynbmurnaekcopa» NO3BOASET OCYLLEeCTBUTb annapaTHbii cbpoc
MynbTUNIEKCOPA.

Bblbop nNyHKTa MeHlo «3anucame udeHmugukamop RS422» no3BONSET Has3HauuTb JaHHOMY
MY/NbTUNJIEKCOPY NEPCOHaNbHbIM HOMep oT 1 g0 19, yYTo HeobxoAMMO NpPU NOAKAHOYEHUM TpPyMnbl
MYNbTUNJIEKCOPOB K OAHOMY KOMMNbIOTEPY NO CTbIKy RS422 (RS485). 3Ta HacTpoiKa BO3MOXHa TO/bKO Yyepes
nopt RS232 M ucnonb3yetca nporpammon—aaMUHUCTPATOPOM ceTu MyabTunnekcopos Mux_Net.exe wam
MuxAdmin.exe.
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5 KOHOUTYPUPOBAHUE ANMNAPATHOIO COCTABA. BKNIAAKA «[1/IATbI»

¢ KoHdurypupoBaHMe annapaTHOro cocraBa MyJ/IbTUN/IEKCOpPA OCYLLECTBASIETCA BO BKAagKe
V «Maamei» rnasHoro okHa nporpammbl. MK aoakeH 6biTb NOAKAIOUEH K MYNbTUNEKCOPY
(ponxeH oTtobpakaTbca cTaTyc «CBA3b €CTb» B HUMKHEM /1IeBOM Yr/ly OKHa Mporpammbi).
YcTaHOBKa U yaaneHue nepudpepuitHbix mogynei.
BHeceHue HoBoro moayns nepudepun B KOHGUIypaumio Npom3BoANTCA caeayowmm obpasom:
— LWEe/IKHYTb NPaBON KHOMKOM MblIlWKW Ha M306PaXKEHMUM CNOTA C HYXKHbIM HOMEPOM;
— BblbpaTb W3 MOABMBLUErOCA KOHTEKCTHOrO MEHI0 MYHKT «U3MeHUMb mui faamel», Noc/ie 4Yero
MOABUTCA CMIMCOK BO3MOXHbIX TUMNOB MOyNei A1 3anncu B KoHdurypaumio (puc.6);
— BblbpaTb TWUM YCTaHAB/AMBAaEMOro MoAyNA NUOO NYHKT Hem rAamel ANA yAANEeHUs MOAyns U3
KOHUrypauuu;
— HaKaTb KHOMKRy «OK» A1a NpUHATUA BHOCUMbIX U3MEHEHUI NMB0 KHONKY «OmmeHa» s oTKasa oT
BHECEHUA U3MEHEHMWIA.

AHANOroBLIE nppossie
" nnara BAK " nnara 1E1
i 4E1
€ nnara 4TY, 4TEM rnara
" nnara AOWKM
(" nnara 441 " nnara 4415
" nnata 46K " nnara 4ToF
" nnara 1/2/4D5L
(" nnara 4ME
" nnara 1/2/4D05Lv2
" nnara 4CN4Y " nnara 4424
" nnara 4TIT © nnata 4C64
~ iy " nnara TNM
naara " nnara 2vS
(" nnara AN " nnata LAN
Her raras R S

PucyHOK 6

paboTtbl AaHHOM NaaTbl (CcM. ganee);
Bbl6paTb TUN MOAYNA NpeANaraeTca TaKXKe NPU HaXKaTMM Ha KHOMKe KOHGUrypauum cioTa,
€C/IM NNaTa He CKoHGUrypupoBaHa.

/;. Mocne Bbl60pa TMNna naartbl 6yp,eT npeanoxeHo BBeCTU AO0MNONHUTE/IbHbIE MNMapamMeTpbl

5.1 U3ameHeHUe ypoBHeii nepegaumn u npuema Komnaektos naart 4TEM, 4TYY, 4TUYA

N3meHeHMe ypoBHeN nepegaunm n npuema Komnaekto nnaTt 4TYYA, 4TYY u 4TEM npoussoamuTtca
cneayowmm obpasom:

— LLEeNIKHYTb NPaBOi KHONKOM MbILLM HA M306paXKeHUN HYXKHOM nnaTbl TY, U BbIGPATb M3 KOHTEKCTHOTO
MeHI0 NYHKT «KoHgu2ypauusa naamel», NOCNE Yero NOABUTCA OKHO KoHdUrypauum naatsl (puc. 7, 8);
— BblBbpaTb BKNAAKY «YposHU» (puc. 6a ans 4TEM n puc.66 ansa 4THY n 4TUYA);
— ana A4TEM  yctaHOBWUTb Tpebyemble 3HA4YeHWUA YPOBHEN W3 MPESJIOKEHHOro ChAUCKa AnA
COOTBETCTBYIOLLEro HOMEpa KOMMAEKTa.
Bo3MoOKHbI cneaytoLme 3HaYeHUA:

1) +4,3 ob Ha npuem n -13 ab Ha nepegauy; 0 ab Ha npuem n 0 46 Ha nepegavy;

2) 0 ab Hanpvem u -6 ab Ha nepegayy (2np.) (Tonbko ana moaynsa 4TEM);

3) -13 gb Ha npuem u +4,3 ab Ha nepepavy;
— ana 4T4Y u 4TYYA (puc. 66) ycTaHOBUTb, ecan Heobxoammo, dnar «ABYXMNPOBOAHbIN PEXUM» U
YPOBHM Npuéma u nepegaym BUpTyasbHbIMK perynatopamm (war = 0,146);
— HaXKaTb KHOMKY «OK» ona NPpUHATUA BHOCUMbIX U3MEHEHUI, TMBO KHONKY «OmmeHa» Ana 0TKasa oT
BHECEHMUA U3MEHEHWUIN B KOHPUTYpPaLMIO MyNbTUMNIEKCOPA.
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Kondurypauyua T4, cnot 4 i

Mpotokon I

~ Komnnexr 0
" npm+4,3 a6 npa-13a6
" npm 0 a6 npa 0 a6
" npm 0 a6 npa -6 aE (2np.)
" npm-13 a6 npa +4.3 a6

[~ Komnnexr 1
' npm +4,2 6 npa -12a6
" npm 06 npa 0 a6
¢ npm 0.6 npa -6 aB (2np.)
" npm-13 8B npa +4.3 8B

i~ Komnnekr 2
' npm+4,3 a6 npa-13 a6
" npm 0 a6 npa 0 b
" npm 0 a6 npa -6 4 (2np.)
" npm-13 a6 npa +4.,3 a6

[ Komnaexr 3
' npm +4,3 a6 npa -13 a6
¢ npm 046 npa 006
¢ npm 0.6 npa -6 B (2np.)
" npm-13 a6 npa +4,3 ab

oK I Otmena I

a)
x4
HpoEHu | I'Ipo‘romnl
— Komnnekr 0
npa -17.6 ab J
npr 17,3 gb J

[T GEY<NPOBCOHEIR pemir

~ FornnexT 1
npa 176 aB J
npt4 -17.3 a6 J
[ DEYMPOEO0HEI PEMMr
— Komnnekr 2
npa -17.6 ok J
npra -17.3 a6 J

[~ 8EY<NPOBOaHER pewmir

— Rornnext 3
npa -17.6 2B J
npra -17.3 0B J

OTmeHa

6)
PucyHok 7

B 4-xnposoaHom pexkume uenb «MPO» asnaeTca BbIXOAOM KOMMNAEKTa, a uenb «MPM» —
Bxoaom. Mpu yctaHoBKe ABYXNPOBOAHOro pexxuma pabotbl mogyna 4TEM Ha nnate mogyns
Heob6Xx04MMO NPOU3BECTU NepPeyCTaHOBKY NepemblveK (Hanpumep, AnAa Komnaekta 0 — JP9 un
JP13 u3 nonoxKeHua “6amxe K pasbémy X2” B nonoxKeHue “6amnxKe K pasbémy X1”, cm. cxemy
pacnonoxeHuma anemeHtoB moayna 4TEM s Mpunoxkenun I. CXEMbl PACNOJTOXKEHUA
3/IEMEHTOB MOAY/IEN « MAKOM-MX»).

[ByxnposogHoe oKoHYaHue moayna 4TEM BbiBoguTcA Ha KOHTaKTbl «MPAX» (X — Homep
KomnnekKra ot 0 go 3).

[ByxnpoBogHblii pexum mogyneit 4TYY u 4TUYYA BKAOUYaeTcA NpPOrpamMmmHO B none
M3MeHeHUA YpoBHel Npuéma u nepepaun.

[syxnposogHoe okoHYaHUe moaynsa 4TYY u 4TYYA BbiBOAUTCA HA KOHTaKTbl «MPMx» (x —
Homep KomnnekTa ot 0 go 3).
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5.2 Bblbop TMNa NpoToKona KomnneKToB naatbl 4TEM, 4TYY, 4TYYA

Bbibop TMna npoToKona, ob6pabaTbiBaeMOro KaxKgblM M3 YeTblpex KomnekToB nnatbl 4TEM, 4T4Y,
4TYYA, npon3BoAUTCA CeayoWwmm obpasom:

— LLEeNKHYTb NPaBOi KHOMKOM MbIWKN HA M306parkeHUN HyKHoM naatbl TY 1 BbIOPATb M3 KOHTEKCTHOO

MEHIO NYHKT «KOHpU2Ypayus naamsi», Nocae Yero NoABUTCA OKHO KOHUrypauum nnatsl (puc., 8);

— BbI6paTh BKNaaKy «[pomokosn» (puc. 8);

BblI6paTb HEOOXOAMMbIV MPOTOKON M HaXKaTb KHOMKY «OK» AnA NPUHATUA BHOCUMMbIX U3MEHEHWN,

nmMbo KHonky « OmmeHa» gna 0TKasa OT BHECEHUA U3SMEHEHUI B KOHPUIYpaLUIO MyabTUNIEKCOpPa.

x
YpoeHw  [TpoTokon |
Kornnerr O I Edd j
Karnnekt 1 I Edd j
Kornnekt 2 I Edd j
Kornnert 3 | E&b ﬂ
CNk ZBCK. -> 2600 =

CIk 2600 -> 2BCK

2600 <-> 1BCK

2100 <-> 1BCK

CN 2BCK -» 1BCK uHaYkTHEHEIR
1BCK uHaykTHEHEE -> TN 2BCK
CNM ZBCK, -» 1BCK HHGYKTHEHER
1BCK uHykTHEHbIR - CAM 2B CE

ol

()8 I OTreHa

PucyHok 8

Bo3MOXKHbI cnegytowme TUnbl NPOTOKO/0B:
E&M — nopaeprKka cMrHanm3aumm No CUrHanbHbiM Nposogam E&M;
Omksto4eH — noaAeprKKa Noboi cUrHanmMsaumnmn BbiKAOYEHA, PAa3roBOPHbIM TPAKT BK/KOYEH;
CJ12600 -> 2BCK — KoHBepTauma NpoToKo/1a 04HOYACTHOM curHanulauymm 2600 'y, gna C/1 B
npotokon 2BCK;

B 4-xnposoaHom pexkume uenb «MPLO» aBnaeTca BbIXOAOM KOMNAEKTa, a uenb «MPM» —
Bxoaom. Mpu yctaHoBKe ABYXNPOBOAHOro pexxuma pabotbl mogyna 4TEM Ha nnate mogyna
Heo6Xx04MMO NPOU3BECTU NEPEYCTAaHOBKY NepemblyeK (Hanpumep, ana Komnaekta 0 —JP9 u
JP13 u3 nonoxKeHua “6amxe K pasbémy X2” B nonoxxeHue “6aunxKe K pasbémy X1”, cm. cxemy
pacnonoxeHua anemeHtoB moayna 4TEM s MpunoxkeHun I. CXEMbl PACNOJTOXKEHUA
3/IEMEHTOB MOAY/IEN « MAKOM-MX»).

OsyxnposogHoe oKoH4YaHue moayna 4TEM BbiBogMTCA Ha KOHTaKTbl «MPAx» (x — HOmep
KomnnekKra ot 0 go 3).

[AByxnpoBogHblii pexkum moagyneii 4TYY u 4TYYA BKAOYaeTcA NPOrpamMmmHO B none
M3MeHEeHUA YpoBHel Nnpuéma u nepepauu.

[syxnposogHoe okoHYaHue moaynsa 4TYY u 4TYYA BbiBOAMTCA Ha KOHTaKTbl «MPMx» (x —
Homep KomnnekTa ot 0 go 3).
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5.3 BkaoueHune/oTkAOuYeHUe curHanmsaymm komnaekros naat 8AK, 4A/1 u 4AMbB

BKAoyeHWe/oTKAIOUEHME CUTHAAM3aUMM AN Kaxaoro u3 Komnnektos nnat 8AK, 4A/1 u 4MbB
npousBoamUTCA cneayowmm obpasom:

— LWEeNKHYTb NPaBON KHOMKOM MbIWM Ha M306pa*KeHMM HyXKHOM nnatbl nepudepum u BbibpaTb M3
KOHTEKCTHOIO MEHI0 NMYHKT KKOH(U2ypayusa naameol», Nocsie Yero NosABUTCA OKHO KoHdUrypauum (puc.
9);

— OTMeTUTb, TpebyeTca nn obpabaTbiBaTb CUrHANM3ALMIO A5 HEODOXOAMMbBIX KOMMAEKTOB, U HaXaTb
KHOMNKY «OK» Ana npuHATUA BHOCUMBbIX U3MEHEHWUI b0 KHOMKY «OTMeHa» A/1a OTKasa OT BHeCeHun
NU3MEHEHUM B KOHOUTYPALMIO MyAbTUMNIEKCOPA.

Kondwmrypaywa All, cac x|

[~ OTknowTe komnnext N0

[~ DTEno4Te komanekT Ml
[T OTknoeTe komnnext N2

[~ OTknowTe komnnext N3

OrtmeHa |

Kondwrypaywa A, © ﬂ

HI'Il:IaB.ﬂEHME COCTOAHHWER EOMMONEET S

[ iOrknmquTe komnaesT MEE

[~ OTknioquTE KomiaesT Bel
[~ OrkAm4dTe KomnaekT N2

[~ OTkAKHMTE KomMnaeeT N3

HI'IpaBJ'IEHME PASroE0OpHBIR EH4ORM

[ Komnnekt M
[~ Komnnekr Ml
[~ Komnnekr MNe2
[ Kaomnnekr Me2

I ak I OTmena |

Kondrypawxa SAK, cnot 1 ﬂ

£ Pastidrd NpARor o atoHeHTa [CTaHa apTHEIR]
{* Peur afioHeHTokoro seiHoca MC240

IV i ronuerTpaueh Harpyskid

ak. I OTheRa

PucyHok 9

Ona moayns 4AJ1 HeobxoAMMO AOMONAHUTENBHO HACTPOWUTb COCTOSHME PA3rOBOPHOro Kakoda K2 — npu
YCTaHOB/IEHHOM dare PasroBOPHbI K/OY 3aMKHYT.

Ons mopynsa 8AK Heobxoanmo BbIbpaTb pexum paboTsbi:

—  pexum npamozo aboHeHMa — Npu paboTe B 3TOM pexmnme 1A KaxKaoro aboHeHTa MyibTUNIEKCOpa
6yAaeT BblaeNeH CBOM KaHaNbHbIA UHTepBa;

— pexcum aboHeHmMcKoao ebiHoca MC240 — opraHunsauma aboHeHTCKOro BbiHoca no DSL oT craHuuu
MC240;

— € KOHYyeHmpauyuel Hazpy3ku — Gnar ycTaHaBAMBAETCA NPU OpraHM3aLmm aboHEHTCKOro BblHOCA OT
cTaHumMm MC240 no npotokony V5.2, HacTpoMKa abOHEHTCKMX KOMMJIEKTOB BeAeTCA B MEHIo
«MHMepgelicoi», cm N. 7 (AaHHBIN peXum He NnoaaepsknsaeTcs Bepcuelt npoueccopa LIM-91).
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5.4 Hactpoiika napameTpoB KoHuUrypauum nnatol 4V24

N5 HacTpolMKM napameTpoB KoHbUrypauum nnatel 4V24 Heobxoanmo:

—  LLEeNKHYTb NPaBOM KHOMKOW MbILM Ha N306parKeHUM HyKHOM NnaTbl 4V24 1 BbI6paTb U3 KOHTEKCTHORO
MEHIO NYHKT «KOH@U2Ypayus naamel», NOC/Ae Yero NOABUTCA OKHO KOHGUrypaumm nnatbl 4V24 (puc.
10);

— YKasaTb MapameTpbl Ka)KAOro M3 KOMIJIEKTOB (CKOPOCTb Mepefayy [AaHHbIX M OTK/AloYeHue
annapaTHOro KOHTPO/AA 33 MOTOKOM faHHbIX) M pPeXxum nepegaynm p[aHHbIX 4epes notok E1
(«HopmasbHebili», «{0,1}->0, {2,3}->1», «{0,1,2,3}->0»).

— HaxaTb KHOMKYy «OK» AnA NPUHATUA BHOCUMBbIX M3MEHEHWUI, TMbo KHOMKY «OTMeHa» ANnA oTKasa oT
BHECEHWUA U3MEHEHNI B KOHOUIYPALMIO MyNbTUNAEKCOPA.

KoHdvrypauua 4¥24, x|

— CropocTe

FornnekT M0 IEF"EDD auT/ 'I

OTK AT CHIHANHZAUMI0 [v

FornnekT M1 IEF"EDD auT/ 'I

OTKAKYMTE CHIHANMZaUMD v

FaornnekT M2 IE?EDD auT/c "I

OTEAOHYKTE CHIHANKM3al kD |7

FaornnekT M3 IE?EDD auT/c "I

OTEAOHYKTE CHIHANKM3al kD |7

— Pestikm
o :
0,1} 0,42 35 1
01,230

(1] 4 I OTrdeHa

PucyHok 10

Mpu BbIGOpPE peEKMMA KHOPMAAbLHLILU», ANA NEepPefayn AaHHbIX KaXKAoMy M3 YETbIPeX KOMIMIEKTOB
Ha3Ha4yaeTcA NoO O4HOMY KaHaNbHOMY WMHTepBasy.

Mpu BbIBOpE pexknma «{0,1}->0, {2,3}->1» ana nepenaum AaHHbIX Komnnektam 0 1 1 u KomnaektTam 2
1 3 Ha3Ha4yaeTcA No O4HOMY KaHa/IbHOMY MHTepBany, TakMm 06pa3om B YCTaHOBKE COeAMHEHUI ANA AaHHOM
nAaTbl (CM. HUXKE) y4acTBYHOT TOIbKO KaHanbl 0 (gaHHble komniekToB 0 1 1) n 1 (gaHHble KomniekTos 2 1 3).
Mpn UCNoab30BaHMM AAHHOIO peXMMa PEKOMEHAYETCS YTOObI CKOPOCTb 0OMeHa AaHHbIMM ANA KaXKAoro 13
KOMM/IEKTOB He npesbiwana 19200 6ut/c.

Mpu Bbibope pexuma «{0,1,2,3}->0» pns nepegaynm AaHHbIX BCEM KOMMEKTaM AaHHOM naaThl
Ha3HayaeTCcs O4MH KaHaNbHbIA MHTEPBaAJ, TaKMM 06pPa3oM B YCTAaHOBKE COeAMHEHUsA ANA AaHHOW naaTbl
y4yacTByeT ToNbKo KaHan O (maHHble komnnaektoB 0, 1, 2 n 3). Mpu MCNoNb30BaHUM AAHHOMO peXxuma
pekomeHayeTcs YTobbl CKOPOCTb 0OMEHa AaHHbIMM A5 KaXKAOro M3 KOMMJIEKTOB He npesbiwana 14400
6ut/c.

’ | B Hactoawe# Bepcuun NO nnata noaaep:kusaet paboTty TonbKo B pexkume 8N1
(8 6UT AaHHDbIX, KOHTPOJIb YETHOCTU OTK/IOUEH parity=none, 0gMUH CTONOBbI 6UT).
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5.5 HacTpoiika napameTpos KoHuUrypaumm nnatbl 2VS

[ns HacTpoMKM NnapameTpoB KOHPUrypaumumn nnatbl 2VS HeobxoaMmo:

— LWeNKHYTb NPaBOi KHOMKOWM MbIWW Ha M306paXKeEHUN HYXKHOM NnaTol 2VS 1 BbIOPaTb U3 KOHTEKCTHOIO
MEHIO NYHKT «KOHU2YpayusA naamel», Nocne Yero NOABUTCA OKHO KOHUrypauum (puc. 11);

— BbIBpaTb 418 KaXKA0ro U3 KOMMNEKTOB TUM UHTepdelica u pexum paboTsl (DTE nam CTS);

— YCTAHOBMWTb NPUOPUTET BblAAYM CUHXPOCUTHANA;

— HaKaTb KHOMKY «OK» AnA NPUHATUA BHOCUMBbIX U3MEHEHUI, AMBO KHONMKY « OmmeHa» ANA 0TKasa oT
BHECEHUA U3MEHEHWNI B KOHOUTYPALMIO MYIbTUMNEKCOPA.

x

— MHrepdelic kornnekTa M0 ———————
MHTepgeic IV.SE j
N = [54 ks in=1]

[ pHopHTET

EEI0a4H CHHEPOCHMrHaNa
[~ peswa DTE

[~ CTS=RTS

HET 7

— MHTepdeiic kornnerxTa M2
HMHTEpPelic IV.SE j
M= [B4 kfium/c [n=1]

[ pHopHTET

EEI0a4H CHHEPOCHMrHaNa
[~ pesura DTE

[~ CTS=RTS

HET 7

OTrieHa |

PucyHok 11

CKOpOCTb Nepeaaym AaHHbIX KaxkAoro U3 KOMMIEKToB onpeaensetca dopmynoi V=nx64 K6ut/c, rae n —
KOZIMYECTBO KaHa/10B NOTOKa E1, coeAMHEHHbIX C COOTBETCTBYHOLLMM KOMMAEKTOM (CM. Aanee);
JaHHaA nnata noanep»KnBaeT cneayolme Tunbl MHTEpPhencos:
1. V.11 (RS-530A);
V.11 (RS-530);
V.11 (X.21);
V.35;
V.11 (RS-449/V.36);
6. V.28 (RS-232).
B pexxume DTE xpoHupylowmin curHan ot BctpeyHoro CTS obopyaosaHma HeobxoauMMo noaaBaTb Ha
KOHTakTbl SCTE (a-b) (cm. pucyHoKk npunoxeHua B). B 3atom pexume obasaTesbHa CUHXPOHU3ALMA
MyAbTURAEKcopa OT moayna 2VS.

vk wnN

5.6 Hactpoiika napameTpoB KoHdurypaumm naatol 4TI

Mogaynb 4T/l npepHa3HayeH ANA OPraHuM3auMu nepefayn cUrHanoB TenerpadHbiXx annapaToB B
KaHaNbHbIX MHTepBanax undposbix notokos E1 nan UKM15 mynbtunnekcopa « Makom-MX».

Mogaynb AT/NII comepXuT YeTbipe OAMHAKOBLIX KOMMAEKTa ANAA NoAKatoveHua TenerpadHoro
ob6opynoBaHuA. KaxKabli KOMNAEKT MOXeT paboTaTb B OAHOMONAOCHOM, MO0 B ABYXMNOIOCHOM pexkume. B
oboux cnyyaax McnosiblyeTtcs BCTPoeHHaa HaTapes. TOK BbIXOAHOW uenu orpaHumyeH 30mA. Moaynb 4TNT
WMHBAPWAHTEH K CKOPOCTU TenerpadupoBaHns, U UMEET ABa OCHOBHbIX PeXKMMa paboTbl:

— BCe YeTblpe KOMMIEKTA MOAYA 3aHMMAIOT O4MH 06N KaHaNbHbIA MHTEPBa B LMGPOBOM MOTOKE;

— Ka)KAbl KOMMNEKT MOAYNA 3aHUMAET OTAE/NbHbIN KaHANbHbIN UHTEPBaAN.
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OCHOBHble TeXHMYECKME XapaKTepPUCTUKU Komnnekta moayns 4TNT, nHauKaums obpbiBOB B Lenax
nogxAtoYeHus (Ha moayne u B agMUHUCTpaTope) NpuBeaeHbl B Tabanuax 2-4.

Tabnnuya 2 — OCHOBHblE TEXHUYECKUE XapaKTePUCTUKKN KoMmnieKTa moayna 4TAr

MNapameTp 3Ha4yeHMe napameTpa
KpaeBble UCKaXKeHUA B perKMMeE «ODOLLMIA KaHan» +31,25mKc
KpaeBble UCKaXKeHUA B peXMME «OTAENbHbIN KaHan» 17,81 MKcC
Pasmax BbIXo4HOro cMrHana Ha Harpyske 1kOm npu (46+2)B
O/ZIHOMO/IIOCHOM 1 ABYXMOJIIOCHOWN paboTte -
Mopor orpaHMyYeHnA BbIXOAHOTO TOKA (30+2)mA
BxoaHoe conpoTuBneHue 1KOM (nepemblyKa YCTaHOB/AEHA)
3kOMm (nepemblyKa cHATA)
YyBCTBUTENIbHOCTb BXOAHOM Lenwu >5mA
Tabnunuya 3 — MHAUKauMA 06pbIBOB B LenaAX NogKatodeHns (Ha moayne)
CocToaHue moayna LiBeT MHAMKaTOpa
HopmanbHasa paboTa (B KaHane HeT cMrHana) 3enéHbii
HopmanbHas paboTa (B KaHane ecTb cUrHana) Mepuatowmii 3eneHbIn
O6pbIB Npuéma KpacHbii
O6pbiB Nepeaaum Kéntbin
O6pbiB NpMéma 1 nepesayn KopoTKne BCMbILWKK }KeNToro LBseTa C
WHTEpPBanoOm 2 ¢
KomnnekT BbIKAtOYEH HeT cBeyeHuns
Tabnvua 4 — UHagMKaums o6pbiBOB B Lienax NOAKAYEHMA (B agMUHUCTPATOpPE)
CocToaHue moayna LiBeT MHAMKaTOpa
HopmanbHasa paboTa (B KaHane HeT cMrHana) 3enéHbii
HopmanbHas paboTa (B KaHane ecTb cUrHana) 3eneHbin
O6pbIB Npuéma KpacHblii
O6pbiB Nepenaum éntbin
O6pbIB NpMéma 1 nepesayn KopoTkune BCMbIWKK KenToro LseTa Ha GpoHe
YepHOro C UHTEPBaNIOM 2 C
KomnnekT BbIKAtOYEH Cepbiit

Mpn ogHOMNOJOCHOM paboTe BbIXOAOM SABAAIOTCA KOHTaKTbl OutX u opX, npuyem BO Bpemsa nepeaayu
«nor.1» koga MTK-2 mexKay KoHTakTamu OutX u opX Hanps:keHue natoc (4612)B. Mpu nepepauve «nor.0»
MeXAy KOHTaKTamu OutX n opX HanpsaxkeHne 6113K0 K Hy 0.

Mpw [BYXNONOCHON paboTe BbIXOAOM ABAAIOTCA KOHTAKTbl OutX v dpX, npuyem BO Bpemsa nepegauu
«nor.1» koga MTK-2 mexay KoHTakTamu OutX u dpX HanpsskeHue natoc (23+1)B. Mpu nepegauve «ior.0»
meKay KoHTaKkTamum OutX v dpX HanpsxkeHue muHyc (2311).

BxogHble uenu InPX ana NnonoXuTenbHOM NOAAPHOCTM BXOAHOIO curHana, u InNX gna otpuuaTtenbHon, —
ralbBaHWMYeCKM Pa3BA3aHbl WU MCMNO/Ib3YIOTCA KaK 418 OAHOMOJIIOCHOM, TaK U Ans ABYXMNONOCHOW paboTbl
(nHaekc «X» — Homep KomnnekTta ot 0 Ao 3).

HasHayeHue KOHTaKTOB pa3bema MoAyNA NPUBeAEHO B NPUAOKeHUn B.

Huke Ha pucyHKax 11, 12 npusegeH npumep KoHpurypmuposaHusa mogyns 4T/T.
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Kondwrypauwa 4TLG, cnoT 2 il
Kornpekt WD ———————— | Komnmest W81 ——————————————

[~ He HENOAL30BATE ROMMASKT [~ He MeNoAb30BETE KOMMASKT

[~ yaanerHeni loopback [~ uganenHeii loopback

[~ nokansHeld loopback, [~ nokaneHeid loopback.

[~ oaHonoawcHas padiora [~ oaHonoawcHas patiora
 Rornaekt W22 ————— 1 Komnnext M3

[T HE WENoNEs0BATE KarMAexT [T He WononesoBaTE KarMANERT

[~ uaanerHsi loopback [~ uganenHei loopback

[T nokansHel loopback I~ nokansHe loopback

[T oaronomocHas patara [~ oaronoawcHas patora

[~ B oaHom kaHane Drrzna

PucyHok 12

HasHauyeHMe NyHKTOB HaCTPOEK cneaytoLee:

— yoaneHHeoll loopback, — npnHaATLIN No Lenam InPX-InNX curHan 3aBopaynsBaeTcs Ha BbIxogHoOW 6ydep
n, Aanee, Ha uenu OutX — opX (nnmn OutX-dpX npu ABYXNONIOCHOM paboTe). B KaHabHbIN MHTEPBAA LLMPPOBOro
NOTOKa NoAaeTtca curHan «nor.0»;

— 710KanbHell loopback, — nNPUHATbIA M3 KaHANbHOTO WHTEpBana UMPPOBOrO MNOTOKA CUIHAN
3aBOpayMBaeTca B Uenb nepegayn umdposoro notoka. Ha BbixoaHble uenn OutX — opX (nnn OutX-dpX npwu
ABYXNOtOCHOW paboTe) nogaetca curHan «nor.0»;

— 0O0HononwcHaa paboma — OTMeYaeTcs B Cayvyae NOAKNAOYEHUA TenerpadHoro obopyaosaHus
OZHOMONKOCHOTO TUNA;

— 8 O0OHOM KaHase — OTMeYaeTcs MNpW MUCMoJIb30BaHWMM OAHOrO OOLWEero KaHaabHOro MHTepBana
UMbpPOBOro NOTOKa ANA Mepefayn CUrHasjoB BCEX YeTbipexX CTbIKOB AaHHOro moayna. MNpu sTom, B nose
KOMMYyTaUMM aKTUBHbIM ABNAETCA TONbKO O4MH BEPXHUIA cekTop moayns 4T/T.

newcfg.mux*

daiin  HacTpodikn  CoeaumHenwe  Kondwrypauma 7
Dl v+ ¥ O ubDP UMM

Mnarer  TTHHER IHHTepqnencm] AﬁoHer—rrbl] nDDCPHrIH] PesepBHDDBaHHe]

$|//|X| | J|3£| Wamepurens: -65.45
B 0: 4TLG R 00 4TLG ~| Caor 1 4TLG, nopr 0
- 1:4TLG MTLGY[1. 0] <- "M4ET" [sub, 0. 5]
= 2 4E1 ATLGY[1. 0] > “M4ET" [sub, 0. B]
- [sub] M4E T
B K.arrnexT 0
----- W Nopr0
----- B Mopr1
----- B MNopr2
----- B Nopr3
----- B Nopr4
1% = [P N I N FE Noprs
= [sub]M4ET e B Mopr B
----- B [eHepatop @ Mapr 7
----- B Harepurens .l Mopr 8

CBAsE ECTE MakeTos & o4epean: 0

PucyHok 13

B np1BeaeHHOM Bblle KOMMYTALUMOHHOM MoJie MOKA3aHo:

1. Mogaynb 4T/I, yctaHOBAEHHbIN B cioTomecTo Ne5, paboTaeT B 04HOM KaHa/sie, U CKOMMYTMPOBAH Ha
KW Nel komnnekta O moayna 4E1.

2. Mogaynb 4T/, ycTaHOBNEHHbIN B cnoTomecTo Nel, paboTaeT B oTAe/IbHbIX KaHanax, 1 ero noptbl 0, 1,
2, 3 ckommyTupoBsaHbl Ha KM NeNe 3, 4, 7, 11 (cooTBeTCTBEHHO) KOMNJIeKTa 2 moaynsa 4E1.

MogKntoueHne moayna K TenerpadHomy o60pyA0BaHUIO KenaTelbHO NPOU3BOANTb BUTbIMKU Napamu B
HEe3aBMCMMOCTM OT [a/IbHOCTM COeAMHUTEIbHON INHUK 1 TUMNa MHTepdeica (04HOMONOCHbIN/ABYXNONOCHbIN).
MonspHOCTb NOAKAOYEHUS A0/1XKHA ObITb CTPOro cobntoaeHa.
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5.7 Hactpoiika napameTpoB KoHdurypauum nnatbl LAN

[ns HacTpoiKM napameTpoB KOHUrypaunm nnatol LAN Heobxoammo:

—  LWEeNIKHYTb NPaBoi KHOMKOW MbILLW Ha U306paxKeHnn HyKHoM nnaTbl LAN;

— BblbpaTb M3 KOHTEKCTHOIO MEHIO MYHKT «KOHdUrypaums nnatbl», MNOCAE YEro MOSBUTCA OKHO
napametpos naatbl LAN (puc.14);

Kondurypauus LAN, cnot 1

HDLCO coding: |6e3 WUHBEPCUU

HDLC1 coding: |6e3 WUHBEPCUM

HDLC2 coding: Iﬁes WUHBEPCUM

HDLC3 coding: Iﬁes WUHBEPCUM

HDLC4 coding: |6e3 WUHBEPCUW

4 4 0 R

HDLCS coding: |6e3 WUHBEPCUM

HDLCE coding:
WHBEpcUA no macke 0x55
HDLC7 coding: [“HEEpcUa no Macke 0sFF
WHBEPCUA NO Macke Dudd,
oK I OTmenHa |

PucyHok 14

Mnata noaaepmeaet 8 HE3aBUCUMMbIX HaMNpaBAeHUMA MNepedayvnm AaHHbIX, CYMMapHOE KOJIMYEeCTBO
KaHa/I0B B KOTOPbIX HE AOMXKHO NPEBbIWATb TPMALATH.

Ona nepegaun AaHHbIX Yepes3 annapatypy MKM15 B Bbinagalowem MeEHIO cieayeT BbibpaTb MacKy
nHBepcun 6mToB. MpK 3STOM Ha NPUHMMAIOLLEN CTOPOHE A0/XKHA BbiTb YCTAHOB/EHA TaKanA *Ke MacKa.

KoMmyTaums KaHa 0B AaHHbIX NPOU3BOAMUTCA B NOJIe KOMMYTaLUUK MyabTURaekcopa (puc. 15).

5 newcfg.mux®

daiin Hactpokikw  Coeguedke  Kondwrypauwa 7

D v 2 ¥ XE UDP "]
Maarer  TTHEM leepmeHCbll ﬂﬁoHEHTbll I'Ipoq:unu] PesepsupoBaHue]
$| |X| ||@ Hamepurens: -65.45
= 2: 4E1 EI@_J@ KornnexT 0 -~ Caor 3: LA, nopr 0
BN B MNaopr0 © 0 MLANMLS, 0] > “M4E1" [sub, 0, 1]
Lol e B Moprl ULAMY[ 3 0] < "M4E1" [sub, 0, 1]
e T B Moot 2 VLAMY[ 3 0] > "M4E1" [sub. 0, 2]
oeT oeT LANMT 3, 0] < “M4E1" [sub, 0, 2]
Moprz & flopr 3 LANM[ 3, 0] > “M4ET" [sub, 0, 3]
MNoprd B MNopr 4 "LAMY[ 3, 0] < "M4E1" [sub, 0, 3]
Moprd e H MNopr 5 | VLAMY[ 3 0] > “M4E1" [sub, 0, 4]
fogrs | B MoprG LAM"[3, 0] <~ "M4E1" [sub, O, 4]
Mepr& e B Mopr 7
MNege?7 i e B MNopréd
=B [sub]WaEr b e B MNopr 3
----- B [eHepatop -l MNopr 10
----- B Hamepurens -l MNopr 11
..... B Mopr 12
----- B Mopri3 W
CEASE BCTE MakeToe & o4epean: O
PucyHok 15

Mopt 0 — MNopT 7 nnatbl LAN cooTBeTcTBYOT HanpasaeHuam 0 — 7 nnatbl. [na npumepa Ha pucyHKe 15 B
HYJ1I€BOM U NEPBOM HanpasAeHUAX 3a4aHbl NO 4 KaHa/NbHbIX MHTEPBAAa ANA Nepenavyun AaHHbIX.

[ns Toro utobbl 3a4aTb Hanpas/eHWe, cieflyeT KAUKHYTb Ha COOTBETCTBYOLWMIM NopT naatbl LAN. Janee
BblBpaTb Ha 0AHOM M3 KoMnaeKTos naaT 4E1, 4115, 1/2DSL, 4ToP HeobxoAMMOe KONMYECTBO KaHaN0B U HaXKaTb

KHOMKY Iil

HacTpoiika moayna LAN npu paboTe B ynpaBaaemom pexkmume npmuseaeHa B MpunoxeHuun b.
CmeHa MO moayna npuseaeHa s n. 5.19.
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5.8 Hactpoiika napameTpos KoHurypaumm cyobmoayna M4E1
[ns HacTpoiKM napameTpoB KOHPUrypaumnmn cybmoayns M4AEL Heobxogmmo:

— LWEeNIKHYTb NPaBOl KHOMKOM MbIWK Ha n3obparkeHnn MAEL u BbIGpaTb M3 KOHTEKCTHOIO MEHHO MYHKT
«KOH@U2ypayus naamely;

— BblBpaTb 418 KaXKA0ro U3 KOMMNEKTOB NPUOPUTET BblAaYu CUHXPOCUIHAa, YCTAaHOBUTb Tpebyemble
napameTpbl NOTOKOB M Ha)aTb KHOMKY «OK» Ana NMPUHATUA BHOCUMbIX U3MEHEHWUI, IMB0 KHOMKY
«OmmeHa» pns 0TKasa OT BHECEHMA U3MEHEHUI B KOHPUTYypauuio MynbTUNIeKcopa.

KOHpHrypauma cybmuoay.na c4e1 @

0} Komnnesr Me1 ] K.omnnerr Me2 1 Faomnnekr M3 I

MpHOpITET BhlnaHM
leHH;’DCHI’Ha.ﬂL: o :"
[ HE HCNOAE30EETE KOMINEKT
-

[ unaneHHend loopback

[ nokaneHel loopback

[ koaupoeka &l

[~ PRES test

[ nnHHHER madua

[~ pasrosopHen 0- KA

[ pasrosopHei 160 KM

" koHueHTparop MC-240

[v CySrooyne YCTEHOENEH ak. OTrena |

PucyHok 16

Ana Bblgaun CUHXpOCUrHana 6yp,eT MCNONb30BATbLCA TaKTOBaAA 4YaCTOTa, BblAeNeHHaA W3 TOro

6e3aBapuitHoro umdposoro notoka naatel MA4E1, yeii NnpuMopwuTeT Bbile (HauBbicwKi npuopuTeT — 0). Mog
6e3aBapuiiHbIM LMBPOBLIM NOTOKOM B I@HHOM C/ay4ae noapasymesaetca undposoit noTok E1, ana Kotoporo
He 06HapyXeHbl aBapun «NOTEPA CUTHANA» UKW «NOTEPA LUKNOBON CUHXPOHU3ALMMN Y.

— He Uucrnoab3o08ames KOMIMAeKm — TNpU YCTaHOBNEHHOM dnare AaHHbIA KOMMAEKT He Oyaet
NCNo/b30BaThCS;

— yoaneHHsbIl loopback — curHan, NpuHATBIA Komnaektom cybmoayna MA4AE1 w3 nuHuu, 6yaet
HenocpeACcTBEHHO HaNpaBAeH Ha Nepeaayy 3TOro KOMNAEKTa B IMHUIO;

— 710KanbHell loopback — curHan, nepefaBaemblii B IMHUIO KOMMeKTom cybmogyna MAEL, 6yaet
HenocpeACTBEHHO HaMNpaB/ieH Ha NPMEM 3TOT0 KOMMJIEKTA U3 JIMHWUUK;

— KoOuposka AMI — pna nepegaym u npuvema curHana byaer Mcnosb3oBaTbcA KoanposaHue AMI, B
NPOTMBHOM c/ly4ae byaeT ucnonb3oBaHo KoanposaHue HDB3;

— PRBS test — BKNtOYaeT NCeBAOC/YYaNHYO NOC/AeL0BATENbHOCTb HA BbIXOAHOW NOPT KoMMaeKTa. Mpu
3TOM BXOAHOM NOPT KOMMJIEKTa BK/OYAETCA B PEXUM  OeTeKTMPOBaHMA OWMOOK  3ToM
nocnenoBaTeNbHOCTU ANA OLLEHKM KayecTBa nepenayvm CUrHana;

— OAUHHQAA AUHUA — NPUEM CUTHANA, 0cnabneHHOro NPU NPOXOXKAEHUM Yepes JIMHUIO A0 YPOBHA -43
Aab;

— pas2osopHsil 0-i KN —0-n KU poctyneH gna KOMMyTaLMmn B KOMMYTALMOHHOM NOe MyNbTUNIEKCOPa
(Hanpumep, ecnn nepegasaemblt NoToK E1 paboTaet no npotokony V5.2);

— pa3z2osopHsbili 16-li KW — B 16-M KaHanbHOM WMHTepBase AaHHOro notoka El, BMecTto curHanbHoM
nHbOpMaLUM NepesatoTca AaHHbIE COeANHEHHOTO C HUM KaHana;

— KoHueHmpamop MC240 — paHHbI KOMNNEKT UCMOb3YEeTCA A1 OpraHM3aunm abOHEHTCKOro BbIHOCA
OT cTaHumMm MC240 no npotokony V5.2 (Bepcueli npoueccopa LIMN91 He noaaep:kunsaetcs). Mpu paboTe B
OAHHOM peXunme HeobXoAMMO HA3HAuYUTb UHTepdelic, Ana 3Toro BbI3BaTb MeHt «Hacmpolika
UHMepgelica» HaxaTMeM Ha KHoMKe «MHmepgpelic He Ha3Ha4YeH».
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5.9 Hactpoiika napameTpoB KoHduUrypauum nnatbl 4E1

Mogaynb 4E1 noaneprKneaeTca TOAbKO NiaTamMm LeHTpanbHoro npoueccopa LMN91, LNM.

[N HacTpolKn napameTpoB KoHoUrypauum nnatel 4E1 Heob6xogMmo:

— LWEe/IKHYTb NPaBOMN KHOMKOM MbILUM HA M306paKeHUU HY>KHOM Nnatbl 4E1, 1 BbI6PaTb M3 KOHTEKCTHOTO
MEHIO NYHKT «KOH@U2ypayusa naamel», NOCAE Yero MOABUTCA OKHO MO3BOJIAIOWEE YCTAaHOBUTD
napametpbl naatbl 4E1 (puc.17);

— BbIbpaTb ANA KAXKAOTO M3 KOMMIEKTOB NPUOPUTET BblAA4YM CUHXPOCUIHANG, YCTAHOBUTbL Tpebyemble
rnapameTpbl MOTOKOB W HayKaTb KHOMKY «OK» ANA NPUHATMA BHOCUMMbIX U3MEHEHWN, MO0 KHOMKY
«OmmeHa» ANA 0TKasa OT BHECEHUA U3MEHEHUI B KOHPUTYPaLMIO MynbTUMNIEKCOPA.

Kondwurypaywqa 4E1, cnoT 0 1[

Karanaekr Neg | Komnnext M1 | Kornnekr NZEI Komnnext N53|

MpHOpHTET ERIGAYH
Cv?HHF?DCMI’HaﬂL: 0 jv
™ He HCNONLZ0EATE KOMMABKT
™ WENonb3YeTCA ANA YIANEHHOrD YIPABNEHHA
I unaneHHeId lnopback

I nokaneHei loopback.

I” kogwpoera A

[~ PRBS test

™ nuHHas marus

I pasrosopreii 0-i KK

¥ pasroeopHbi 163 K

WHTEpPEfc He HasHaEH |

OTreHa |

PucyHok 17

[Ona Bblgaun CcUHXpocurHana 6OyaeT WMCNoNb30BaTbCA TAKTOBAasA 4acToTa, BblAENEHHas M3 TOro
6e3aBapuitHoro uMdpoBoro notoka nnaatbl 4E1, yeit npuopwuTeT Bbiwe (HauBbicwKit npuoputeT — 0). Mog
6e3aBapuiMHbIM LMGPOBLIM MOTOKOM B Z@HHOM C/ly4ae nogpasymesaeTca umdposoit noTok E1, ana Kotoporo
He 06Hapy»KeHbl aBapUN «NOTEPA CUTHANA» UK «NOTEPA UMKIOBOKN CUHXPOHU3ALMUY.

— He Uucrnonb308ames KOMIAEKM — NpW YyCTaHOBAeHHOM dnare [AaHHbIA KOMMIEKT He Oyaper

NCNoNb30BaTbhCA;

— ucnone3yemcs 044 y0aneHHo20 ynpasaeHus — AaHHbIA KOMMIEKT MOMKET ObiTb UCNO/b30BaH A/1A

YOANEHHOTO MOHUTOPUHIA M YNPAB/IEHUA MYbTUMJIEKCOPA;

— yoaneHHsblll loopback — cwurHan, nNpUHATBIM  KomnnaekTom nnatel 4E1 w3 nuHum, 6Gypet

HernocpeACTBEHHO HaMnpaB/eH Ha Nepegavy 3TOro KOMIMJIEKTA B JIMHUIO;

— s0KanbHsili loopback — curHan, nepepasaembii B JIMHUIO KomnsieKTom nnatel 4E1, 6yapet

HenocpeaCTBEHHO HaMNpaB/iEH HA NPUEM 3TOTO KOMMJIEKTA U3 IMHWU;

— KoOuposka AMI — pns nepegauym u npuema curHana byaet Mcnosib3oBaTbcA KoaupoBaHue AMI, B

NPOTUBHOM Cay4yae byaeT Ncnonb3oBaHo KoamposaHue HDB3;

— pa3eosopHsbili 16-G KM — B 16-M KaHanbHOM WMHTepBasie AaHHOro notoka E1l, BMecTo cUrHanbHOM

nHGopMauunmM NnepenatoTca faHHbIE COEAUHEHHOTO C HAM KaHana;

— PRBS test — BKNOYaeT NceBAOCAyYaliHYIO NOCNE0BaTENbHOCTb HA BbIXOAHOM NOPT KOMMAEKTA; Npu

3TOM BXOAHOW MOPT KOMMMEKTA BKAKOYAETCA B PEXMM  [AETEeKTUPOBaAHMA OWWMOOK  3TOM

nocnienoBaTeIbHOCTU A1 OLEHKM KauecTBa nepesaym curdHana. Konmyectso olWMBOK U CHETYMK BPEMEHU
aHa/In3a MOXKHO NPOCMOTPETb B OKHE MHOPMALMM O NOTOKe (CM. ganee);

— O/IUHHQOA AUHUA — NPUEM CUTHANA, ocnabneHHOro NPU NPOXOXKAEHUM Yepes JIMHUIO A0 YPOBHA -43

Ab;

— pasz2oeopHsili 0-U KN —0-i4 KN gocTyneH gns KoMmyTalumMm B KOMMYTaLMOHHOM Mosie MybTUNAEKCOPa

(Hanpumep, ecnu nepepasaemblit NoToKk E1 paboTaeT no npoTtokony V5.2);

— KoHyeHmpamop MC240 — paHHbIN KOMNAEKT UCNO/b3YeTCA ANA OpraHM3aLmm aboOHEeHTCKOro BblHOCA

oT cTaHumMn MC240 no npoTokony V5.2 (Bepcueit npoueccopa LIN91 He noaaepxusaetcs). Mpu paboTe B

AAHHOM peXume HeobXoAMMO Ha3HAuYUTb WHTepdelc, ANA STOro BbI3BaTb MeH «Hacmpolika

UHMepgelica» HaxKaTUeMm Ha KHOMKe «MHmepdgpelic He Ha3Ha4YeH».
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#5 HacTpoFAKa HHTephe o ] 4
HHrepderic: |El "I
MHoekc: ID vl

[ pMEHITE | OTraeHa |

HaCTpOf/’IKM BbIrNAAUT Cieayroumm 06pa30M:

Kondurypayma 4115, cnot 5

— Karnnexr N0

MpUOPKTET BEI0AY
C|,|13t-u<|3pocurr-|arlL;l Iﬂ
l_ HE MCNONBE30ESTE KOMONEET
I yaaneHHEl loopback

I~ nokaneHei loophack

I~ Gm

I~ 4o anpena 1924 roga

I” nepeaaua AlS

¢ HDB3 " AWl & NRZ [OMS)

BbicTaBuTb 3HauyeHue uHTepoeiica (0 uam 1) n HasHaunTb MHAEKc (0 nnn 1).

Ana opeaHusayuu aboHeHMCK0o20 8blIHOCA ucnonov3yromcsa mosavko 0 u 1 komnaekmol moodyns

B KoHbUrypaumm moayns 8AK cneayeT BbICTaBUTb dpnaru «Pexcum aboHeHmMcKoz20 ebiHoca MC240», «C
KOHUeHmpauyuel Ha2py3Ku».

5.10 Hactpoitka napameTpoB KoHdurypaumm nnatbl 4U15

HacTponka napameTpoB KoHourypaumm moayna 4115 nponssogmrtca aHanormyHo moaynto 4E1. OKHO

x|

— Fornnekr N1

MpHOPUTET BEI0AYM
CIEHHDDDCHI'HaJ'ILg I HeT jv
I_ HE MCNOAEZ0ESTE KOMANSET
I~ uaaneHHeli loopback

[~ nokaneHei loopback.

[ G

[ a0 anpena 1984 roga

[~ nepenada AlS

" HDB3I ¢ AMl & MRZ [OMS)

— Kamnnekr N2

[pUOpIKTET BEWLE4MH
CMHEPOCHTHANa I HeT jv
l- HE MCNONBE30ESTE KOMONEET
I wnanenHeid loopback.

I~ nokaneHeik loopback

™ Gmm

[T acanpens 1984 roaa

[~ nepeaaua AlS

 HDB3 7 &Ml & NRZ [OM5)

r— Fomnnekr N3

MpHOPWTET BblgaqM
CHHRPOCHIHaNG I HeT jv
I- HE MCNOAEZ0ESTE KOMANSET
I unanerHe loopback

[~ nokaneHei loopback,

[~ G

[ aoanpens 1924 roga

[™ nepeaasa AlS

7 HDB3I ¢ AWMl & MRZ [OMS)

O7rmeHa |

PucyHok 18

— He Uucrnoab3o8ames KOMMAeKm — TNpU YyCTaHOBNEHHOM dnare AaHHbIA KOMMNAEKT He Oyaet
MCNO/1b30BaTbCA;

— 0o anpensa 1984 2oda» — npeaHa3HaveH ana paboTbl c 060pyAO0BAHNEM, UMEIOLMM KOLEP KaHaNa «C
YCTAHOBKOWY;

— yoaneHHslli loopback» — curHan,
HenocpeACTBEHHO HaNpaB/eH Ha Nepesayy STOr0 KOMMEKTA B JIMHUIO;
— n0KanbHbIl loopback» — curHan, nepepasBaembll B MHWIO KOMMAEKTOM nnatel 4M15, 6yaer
HenocpeacTBEHHO HaNpaB/aeH HA NPUEM 3TOTO KOMMJIEKTa U3 IMHUW;
— G.711» — BKNOYUTD PEXUM Nepesayn OKTETOB C MHBEPCUEN HEUYETHbIX BUTOB;

— nepedaya AlS — BKOUYUTb CUTHAN KBCE €4MHULbI» HA BbIXOAHOW NOPT KOMM/EKTA.

FlpI/IHFITbIﬁ KOMMNJIEKTOM NAaThbl
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5.11 HactpoitKka napameTpoB KoHdurypauumn moayneii 4ToP-2F, 4ToP-2FG,8ToP-2F, 8ToP-2FG

Mogaynn 4ToP-2F, 4ToP-2FG 3aHMMAIOT B KapKace MyabTUNAeKcopa 04HO caroTomecTto, moaynm 8ToP-2F,
8ToP-2FG — aBa cnoTtomecTa.

MoapobHoe pyKoBOACTBO MO 3KCNayaTauMm mogynein npuBeaeHo B Npuaoxernun A. NpeasaputenbHas
HACTPOMKa OCYLLECTBASETCA C MOMOLLbIO TEPMMHANbHOW Nporpammsl (Hanpumep Hyperterminal n3 coctaBa
Windows) no npotokony Telnet. ®usnyeckoe nogkntoueHue ocywiectsnsetcs yepes Ethernet. B gaHHOM
naparpade paccmaTpuBaeTCA HACTPOMKA TOMbKO Tex MNapameTpoB KOHOUrypauuwu, KoTopble AOCTYMHbI
nporpamme-agmuHuctpatopy MuxAdmin.exe.

Co CTOPOHbl KOMMYTAUMOHHOrO MONA WMMeeTcA AOCTYN K YeTblpem UMPpOoBbIM noTokam E1,
nepefaBaemMbiM Yepes ONTUYECKUE MHTepdEeNCbl MOAyAA, MO3TOMY HACTPOMKa MapameTpoB KOHMrypauum
MaJsio YemM OTAMYaeTcA OT KoHdUrypuposaHma moayna 4E1. Huxke npuBeaeHO OKHO KOHUrypauum moayna
4ToP.

Kondwrypauws 4ToP, caor 8

FornnexT M0 l KornnesT M ] FornnekT M2 | KormnnekTt N23]

[N pHOpKTET BhIdaYM m
CHHYPOCHrHanNa

HE MCMONES0BATE KOMINSKT

MCNONESYETCA 407 YIANEHHOMD YNpasneHHA
Yl ANEHHEIE loophack

nokaneHeA loopback,

FRES test

pasroEopHeE 0-7 K

pasroeopHe 16-6 KA

AT

-

k.oHLeHTpaTop MC-240

k. OTrEHa |

PucyHok 19

Mo cpaBHeHMIo c napameTpamm moayns 4E1, 8 moayne 4ToP-2FG nckntoveHbl NyHKTbl « Koduposka AMI»
W «AUHHAA AUHUA», TAK KaK ON1A ONTUYECKOro TPaHCUBEpPa CMbIC/ UX TepAeTcA.

OTmeTKa B NyHKTe «Mcrnons3yemcs 0418 y0anéHHO20 ynpasseHusA» NO3BONAET OCYLLECTBNATbL yNpaBaeHue
N MOHWUTOPUHI MYNbTUMNAEKCOPOB, MOAKNOYEHHbIX Ha yaanéHHon ctopoHe BOJIC nocpeactsom ceTeBOro
aamuHuctpatopa Mux_Net.exe.

HacTpoiika 6MTOB CUrHaNM3aLUMM M KOMMYTALUMA KaHA/bHbIX MHTEPBANoB B NoTokax E1l ans moayna
4ToPnoOAHOCTbIO MAEHTUYHbBI AHAIOTUYHBIM HAacTpoMKam moayns 4E1.

Ona moaynein 8ToP-2F, 8ToP-2FG B nporpamme KOHGUTYPUPOBAHUA ANA CNOTa, B KOTOPOM YCTaHOBAEH
MOAY/ b, U CMEXHOro C HUM HeobxoaMMo 3a4aTb TMN NaaTbl 4ToP. HacTpoiika moaynsa BeeTca aHaNorMyHo.

’ ' [lna opeaHusayuu aboHeHMCKO20 8bIHOCA UCMOb3YIoMcA MoabKo 0 u 1 KomnaeKmeol mMooynsa
4ToP-2FG.
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5.12 Hactpoiika napameTpos KoHuUrypauum naatbl 1/2/4DSLv2

Mogyne DSL npepgHasHayeH Ana opraHusaumu no
MmegHoMmy Kabento uMPPOBOro KaHana CBA3M MO TEXHOAOIMMU

Kondwrypawwa 4ToP, cnot 3

SHDSL,
nepenasaTb JaHHble Ethernet coBmecTHO ¢
Tpadukom. CKopocTb nepegaum moaynsa 2DSLv2 — 11,4 M6ut/c.
KoHdurypuposaHme moaynen npoBogMTCcA aHa0MMYHO.

MuxAdmin.exe Heobxoanmo BblbupaTe nnaty 1/2/4DSLv2.
Moaynn 2DSLv2 3aHMMAtOT O4HO CIOTOMECTO.

Ona  HacTpomKm
HeobxoaMmo:

umeet uHTepdeic 10/100 Base-TX u nossonser
ros10COBbIM

B nporpamme KOHOUIypMpoBaHUA MyAbTUNAEKCOpPA

napameTpoB KoHoMrypaumm naaTtbl

—  LWeNKHYTb NPaBO KHOMKOM MbILIWX Ha M306parKeHnK

[NpUOpPUTET BEILEHH
CHHRPOCHIHENS

o

[~ He MCMoAE=0BaTE KOMANEKT

[~ McroaesyercA anA WaneHHOra YNpagAeHHs
[~ ynanerHeN loopback

[~ nokaneHsld loopback

[~ PRES test

[~ pazrosopHei 0-4 KK

v pazrosopHed 16-4 K

HWHTepdeic He HasHaveH

x|

Kannnekr N0 | Kornaesr Me1 | Kommnert Ne2 | Komnnexr Med |

naatel U BblBpPaTb M3 KOHTEKCTHOrO MEHIO MYHKT
«KOH(U2ypayus naameoi», NOCNE Yero nosABUTCA OKHO,

o |

OtreHa |

No3BO/AIOLEE YCTAHOBUTL NAapameTpbl NaaTthl (puc. 20);

Kongmrypaupa 4D51Lu2, cior 5 g

arnnekT M ] K.ornnext N32] KarnnexT N33]

PIEHEHN HHMHM |6es CHIHANHZEaUHK CAS j
'_ NHHKA OTEAKYEHS
ckopocTe DSL | 32464 kour/c hd
TC-Papd | TCPARE -

32864 kauT/c -
0x64 = 0 kouT/c

| KOHTpONE NoToKa

MPMOPMTET BEIGEWM ()

CHHEPOCHIHaNa
[~ NTU

[~ crapr Gohs
[ MCNOAb3YETCA A01A WANEHHOMD YNPaBNSHHA
[ yaanenHed loopback
[ nokaneHei loopback

cropocTe TOM

cropocTe LaN

OTreHa

PucyHok 20

—  pexum AUHUU:
6e3 cueHanuzayuu CAS — npu opraHnsaLmm TPaH3unTa;

€ 00HUM KaHasnom CAS — pns ogHoro notoka E1 ¢ noggep»kkoi curHanmsaumm CAS;
¢ 0syms KaHanamu CAS — ansa ayx notokos E1 c noagepKkoi curHanmsaumm CAS;
8bIHOC cmaHuuu MC240 — npu opraHusaumm aboHeHTCKOro BblIHOCA OT cTaHuum MC240 no DSL;
KoHueHmpamop MC240 — naHHbIA KOMNAEKT UCNONb3YeTCA A/1A opraHM3aunm aboHeHTCKOro

BblHOCAa OT cTaHuuMm MC240 no npotokony V5.2
noaaep*kueaetca). Hactpolika uHTepdeiica
uHTepdelica B moayne 4E1 (cm. n. 5.12).

ocyuiecrtsnAaeTca

(Bepcueit npoueccopa
aHaNorn4yHo

—  JIUHUA OMK/OYeHd — NPU YCTaHOBAEHHOM dare KOMMNAEKT He UCNONb3YeTcH;
—  YCTaHOBWUTb TMN AINHENHOro KoauposaHua TC-PAM16, TC-PAM32 (ana moayneii 1/2DSL), TC-PAMA4,
TC-PAMS, TC-PAM16, TC-PAM32, TC-PAM64, TC-PAM128 (ona moaynsa 2DSL2);
— BblBbpaTb 06Uy cCKOpOCcTb DSL coeanHeHus B none «ckopocms DSL» B COOTBETCTBUM C TabanLamu,

npueeaeHHbIMU HUXKE!

O6was ckopocTb DSL ana moayna 2DSLv2:

Urno1 we
HacTpomKe
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SHeRHbI oA MuHUMaNbHanA CKOPOCTb MaKcrMmaibHas CKopocTb

Kéut/c X 64 kbut/c Kéut/c X 64 Kbut/c
TC-PAM4 192 3 2432 38
TC-PAMS8 192 3 4992 78
TC-PAM16 192 3 7552 118
TC-PAM32 768 12 10048 157
TC-PAM64 192 3 11392 178
TC-PAM128 192 3 11392 178

— 334aTb KOJIMYECTBO KAHaNOB, KOTOpble OyayT MCNONb30BaTbCA MOJ rO/I0COBON TpaduK B mone
«ckopocmbs TDM». Nocne yero cuctema aBTOMATUYECKM YKaXKeT KOIMYECTBO KaHa/10B, UCMO/b3yeMblX
ANA nepepayn AaHHbIX. Ans nepesaum ronocosoro Tpaduka no oaHow AnHumM DSL mynbTunaekcop
MOXeT UCNob30BaTb A0 64 KaHaNOB;
— 3afaTb npuopumem 8b6l10a4U CUHXPOCU2HAAA. HaumsbicwmMm npuopuTeTom obnagaet KaHan ¢
NPUOPUTETOM, PAaBHbIM HYAIO;
—  BblOpaTb perkmum paboTbl UHTepdelica: BegyLwmini, 1Mbo BefOMbIN. YCTPOIMCTBO B BEAYLLEM PEXUME
ynpasnaeT sBceMun napametpamn DSL-coegnHeHua. [na yCTponcTBa, HAXO4AWErocA Ha APYroM KOHUE,
[O/KeH ObiTb BblOpaH BegOMbId  peXum  paboTbl. CUHXPOHWU3AUMA BeAyLLEero YCTPOMCTBa
OCYLLECTBNAETCA NO TAKTOBbIM CUFHasamM MynbTUMNAEKcopa, Begomoro — no DSL-AnHun, npu aTom
BELOMOE YCTPOMCTBO MOXKET OblTb WMCTOYHMKOM CUMHXPOHM3ALMWU 4AA MynbTunaekcopa. Ecam
YCTPOMCTBO paboTaeT B BEAOMOM pPEKMME, Heobxoaumo ycTtaHoBUTb ¢nar NTU, gna Beayuwiero
yctponctea — ¢nar Cmapm G.hs;
—  KOHMpPOsb MOMOKA — PeXMM KOHTpoaa DSL noToka, npu yctaHoBaeHHOM dnare no nocnegHemy KM
noToKa Bcerga nepegaetca PRBS-nocnepoBaTenbHocTb. B aTom cnyyae ana nepegadm nHdopmaumm
OTBOAMTCA Ha OAMH KaHa/n MeHblle, Yem ycTaHoB/eHO B none «DSL speed». BcTpeyHas cTopoHa
aHanusupyeT npuHATyto PRBS-nocnenoBaTeNibHOCTb, KOAMYECTBO OOHapyKEeHHbIX OWWMOBOK MOMKHO
NoCMOTPEeTb, MOAKNOYMBLIMCL K Moayno 4yepe3 web-browser, cm. nyHkT 3.20 (pasgen Device
information, ccoinku line0-line3, cueTunk «errors after restart»). B ciyyae HapylleHUA CUHXPOHU3ALUY
MeXay YCTPOMCTBAMM MPOM3BOLATCA MOMbITKM NO €€ BOCCTAHOBJIEHMIO, €C/IM NOoc/ie MNONbITOK
BOCCTAHOB/NIEHUA CUHXPOHM3AUUA BCE PAaBHO He MOABUAACb, TO NPOUCXOAWUT NepesanycK NOTOKa Ha
ctopoHe NTU. Konnuyectso nepesanyckoB NOTOKa NO NPUYUHE OTCYTCTBUA CUHXPOHM3auumn GuKcupyet
cYeTUmnK « restarts for sync», KoTopblii HaxoauTca B pasgene Device information, ccbinku line0-line3;
— ucronsdyemcs 08 yoasneHHO20 yrnpassaeHus — NpuU YyCTaHOBAEHHOM ¢are AaHHbI KOMMAEKT
MOXeT MCNONb30BaTbCA ANA YAANEHHOro yNpaBaeHUA 1 MOHUTOPUHIa My/ibTUMNIEKCOpa NocpeacTBOM
ceTeBOro agmmHuctpatopa Mux_Net.exe nnn yepes MuxAdmin.exe;
— «yoaneHHsbili loopback» — ecnn oTMeudeH NYHKT «yodasneHHsili loopback», curHan NPUHATBLIN K3
NvHMM nnatoli DSL 6yaeT HenocpeAcTBEHHO HAaNpaBaeH HAa Nepesaydy B IMHUIO;
—  «10KanbHbIl loopback» — ecnn oTMeYeH NYHKT «/10KanAbHbIl loopback», curHan nepenasaembiii B
NvHUIo nnatoli DSL byaeT HenocpeACcTBEHHO HAMNPaB/EH Ha MPUEM U3 IMHUN.
— nocne NpoBeaeHuA HaCTPoeK HaxaTtb «OK»;
[anee npoBecT” HacTPOMKy GBUTOB CUTrHANM3aLMK, AN STOTO LWESKHYTb NPaBOM KHOMKOW MbIWW Ha
n3obpaxkeHMn nnaTbl U BbIOPaTb M3 KOHTEKCTHOrO MEHH0 MYHKT «B6UTbl curHanmsauumu». HacTpoika 6MTOB
curHanmsauum CAS npoBoanTbCcA B cooTBeTcTBMe B . 5.21.
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5.13 KoHdurypuposaHue mogyna DSL npu nomowm web-nnrepdeiica

Ona KoHPUrypupoBaHus moayns HeobxoAMMo NOAKAUMTbCA K moaynio yepes web-browser
(nporpammy 41a NPOCMOTPa TMNEepPTEKCTOBbIX AOKYMEHTOB), Hanpumep Internet Explorer, BBecTM B CTpoKe
6paysepa IP-agpec ycrpoiictea (npu nepBom 3anycke IP-agpec: 192.168.0.2).

MNocne BBeaeHus IP-agpeca moay/ib 3aNpocuT UMSA NOAb30BaTeNA U Napob. Mma nonb3osatens admin,
npv NepBoM 3anycKe Naposib He TpebyeTcs.

Ha TepmuHane onepaTopa NOABUTCA MEHIO HAaCTPOEK:

4DSL - DEVICE INFORMATION

navigation:
device information

operating system: Linux version 2.6.12.1-BFIN-2005R4 #986 Thu Aug 25 13:34:31 NOVST 2011
software version: 1.00

DSL span info hardware version: 1.00
HDLC routing
network settings line0:
password Linel:
upgrade Line2:
Line3:
save settings
restart autorefresh

MNpun pegakTMPOBaAHUM HAaCTPOEK MPOM3BEAEHHbIE U3MEHEHUA CPa3y BCTYNAloT B CUJIY, 32 UCK/IIOYEHNEM
peaakTMpPoBaHMA B NyHKTax meHto network settings v HDLC routing, KOTOpble HaYMHAOT AEMCTBOBATb TONbKO
nocne nepesarpysku yCTpoincTaa BbIGOPOM cCblikK restart. Jnsa coxpaHeHUs BCcex NPoM3BeLeHHbIX U3MEHEHWUI
B 9HEProHe3aBUCMMON NaMATM HeobXoAMMO BblBpPaTb CCbINIKY save settings.

CrpaHuubl «Device information» n «DSL span info» npegHasHavyeHbl 419 MOHUTOPUHIA MOAYAA U BCEN
CUCTEMbI CBA3W COOTBETCTBEHHO.

Device information
Mpu BbIBOpE ccbiNKkK «device information» NosBNAETCA CNeAYIOLEE OKHO:

4DSL - DEVICE INFORMATION

operating system: Linux version 2.6.12.1-BFIN-2005R4 #986 Thu Aug 25 13:34:31 NOVST 2011
software version: 1.00
hardware version: 1.00

line0:
linel:
line2:

line3:

autorefresh

B paspene operating system ykasaHa Bepcusa M gaTa co3gaHuaA BcTpoeHHoro M0 ycTponcTtsa.
Ona npocmoTpa coctosHMAa SHDSL mHTepdeiica Heobxoammo BblIOpaTb ogHYy M3 ccbinoK line0..line3,
COOTBETCTBYIOLMX NOTOKam dslO..dsl3:
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4DSL - DEVICE INFORMATION

operating system: Linux version 2.6.12.1-BFIN-2005R4 #986 Thu Aug 25 13:34:31 NOVST 2011
software version: 1.00
hardware version: 1.00

status:
condition: GHS_TRANSFER
reason: -
line code: TC-PAM32
speed(z64kbit/s): 89
SNR margin,dB: 16
line loss,dB: 1
statistic:
etror seconds: 0
severely error seconds: 0
code violations: 0
LOSW seconds: 0
unavailable seconds: 0
segment anomalies: 0
restarts: 0
restarts for sync: 0
is sync: yes
errors after restart: 0
slip in: 0
slip out: 0

hdle:
rx packets:
1 errors:
bad crc:
bad len:
tx packets:

woooo

prd

NO_AFE

NO_AFE

autorefresh
clear counters

Status:

condition — cocTosHMe Npoueaypbl MHULUMAUUM coeanHeHmna g.hs;

reason — pe3ynbTaT 3aBeplUeHMA npoueaypsl g.hs;

coding — TMN NTMHEMNHOTo KOANPOBAHUSA;

speed — ckopocTb DSL-coeanHeHuns x64K6uT/cek;

SNR margin — ougeHKa KayecTsa CMrHana, NpesbilleHne curHana B IMHMK DSL Hag ypoBHeEM, npwu

KOTOpPOM 0becneunBaeTca BEPOATHOCTb OWKNBKK He 6onee 107, AB;

line loss — 3aTyxaHue curHana, ab;

Statistic:

error seconds — KOJIM4YeCTBO CeKYHAHbIX MHTEepPBanoB, B Ted4eHUe KOTOPbIX Mmenncb OLNOKM B

KaHane,

severely error seconds — KOJIM4eCTBO CeKyHAHbIX UHTEePBa/ZIOB, B Te4yeHNe KOTOPbIX KOAn4ecTteso

OLWNDBOK B KaHane npeBsbiwano 50;

code violations — KonMYecTBO OLWIMBOK B CEKYHAY;

LOSW seconds — cymmapHoOe Bpems notepun CUHXpPoHU3aunmn B DSL TpaKkTe, cek.;

unavailable seconds — Bpems HepaboTocnocobHOCTM MHTEpPdelica, CeK.;

segment anomalies — KONMYECTBO HapPYLUEHWUI CTPYKTYpPbl NOTOKa;

restarts — KOIMYECTBO PECTAPTOB MNOTOKa;

restarts for sync — KONNMYecTBO Nepe3anycKoB NOTOKA MO NPUYMHE OTCYTCTBUSA CUHXPOHU3ALNN;

is sync — npu3HaK OOHapy)KeHMsA MCceBAOC/Y4aMHOW MOCNeLOBaTE/IbHOCTM Ha Mpueme: yes -

nocneanoBaTe/sibHOCTb 06Hapy>KeHa, Nno — nocnenoBaTe/IbHOCTb He 06Hapy>KeHa;

errors after restart — KONM4YeCTBO OLIMBOK PRBS-nocnepoBaTenbHOCTM B MOTOKE NOCAe ero

nepesanycka;

slip in — cyeTYMK NPOCKaNb3bIBaHWIA B HaNpaBAeHUN NPUeEMa;
slip out — cueTUMK NPOCKaNb3blBaHMI B HanpaBAeHUN Nepeaayu;

Mpu BbIBOPE CCbINKKM «Clear counters» NPoM30MAET COPOC CHETUMKOB Ha BCEX YCTPOMCTBAX BbI6paHHOro
KaHana cBsi3n.
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[

CueTumKum «restarts for sync», «is sync» u «errors after restart» akTMBHbI TONbKO Npu

BK/IOYEHHOM Ha NOTOKEe peXnme «CaMOKOHTPO/1b NOTOKa».

HDLC — ctatnctnka nepegaym gaHHbIx no DSL

rx packets — KO/1M4eCTBO NPUHATLIX NAaKEeTOB ANA AaHHOIo HanpaB/lEeHUA;
rx errors — Konn4ecteo NakeToB C OLIJVI6KaMM, N3 KOTOPbIX:

bad crc — KonnMyecTBo NAaKETOB C HENPABUIbHOM KOHTPOIbHOW CYMMOIA;
bad len — KonnM4ecTBo NaKeTOB C HEMPABUAbHOM A/IMHOW;

Mpu BbIBOpE cCbiNKM «autorefresh» Kaxable

tx packets — KO/1M4ecCTBO nNepeaaHHbIX NaKeToB ANA AaHHOIro HanpaBaeHuA.

5 cekyHa npoucxoauT nepesanpoc cogeprumoro HTML-

CTPaHMULbl ANA noaydyeHus OBHOBNEHHON WMHPOpMaLmMKU. [aHHbIA PEeXXMM OCTaeTCcs aKTMBHbIM A0 Bblbopa
noboit gpyrol ccbiKn web-nHTepdelica ycTponcTsa.

DSL span info

Mpu Bblibope ccbinkm «DSL span info» nossnsetca cTpaHMua, oTobparkatowas coctas ycTpoicTs B DSL
KaHane. YcTponcTBa oTobparkaloTca B TOM NOPAAKE, B KOTOPOM OHM pacnoaraloTca Ha KaHane. lepBbim
oTobparkaeTca banKaniee K TOYKE MOHUTOPUHIa YCTPOMCTBO.

4DSL - DSL SPAN INFO

Line0
0.LTU

C_side: state DATA
SMNE. margn dB; 17
line loss,dB. 2
restarts 1
LOSWE 0
CVC 3
slip in: 0

3U4DSL 171

slip out: 0
loop

software version:
hardware version
sensors

E
=

e
line2:
line3:

autorefresh
clear counters

3U4D5Lv2 a0
INIT
TIHIT
THIT

B npuBeaeHHOM NpUMepPe MOHUTOPUHT OCYLLLECTBAIAETCA CO CTOPOHbI Begyluero ycrpolictea (LTU). KaHan
CBA3W OpPraHM30BaH AByms ycTponctBamm —Begomoe NTU v Beayluee LTU.

Mpwn BbibOpE KaKoro-nnmbo u3 ycTPOMCTB OTOOparkaeTcsa TeKywee coctosHue DSL nHTepdeicos aToro
yCTpOMCTBa.

— SNR margin — Ka4ecTBoO curHana, gb;

CVC — Konn4yecTso OWNBOK B CEKYHAY;

CUrHan I'IpMHFITbIVI 13 TMHUN 6yp,eT nepegaH

line loss — BennunHa 3aTyxaHua B KaHane, 4b;
restarts — KOANYECTBO PECTAaPTOB MNOTOKa;
LOSWS — KONMYECTBO CEKYHAHbIX MHTEPBAIOB C NOTepel CMHXPOHM3aLMK;

slip in — c4eTUMK NPOCKanb3blBaHWI B HaNpaBAeHUN NPUEMa;
slip out — cyeTUMK NpPOCKanb3blBaHMI B HANpPaBAEHUM Nepeaaqu;
loop — BKNlOUeHMe/BbIKAOYEHUA 3aBOPOTA TPAKTa B pereHepaTtope, Npw BKAOYEHHOM 3aBOPOTE

06paTHO B TMHUIO, €C/I 3aBOPOT BK/ZIKOYEH CO CTOPOHDI N

side, To 3aBOPOT OCYLLECTBAAETCA B CTOPOHY Beayuwiero yctpolictea (LTU), ecnm co ctopoHsl C side — B
ctopoHy Begomoro (NTU). B npuBeaeHHOM Npumepe CUrHa, NPUHATLIA pereHepaTopom CO CTOPOHbI
LTU, 6yaeT nepegaH o6paTHO B IMHWUIO B CTOpOHY LTU.
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YCTPOMCTBO B KaHa/e CBA3WU, HAa KOTOPOM BK/IHOYEH 3aBOPOT, NOACBEYMBAETCA OPAHIKEBLIM LiBETOM.
—  software version — BepcusA NporpaMmmHoro obecneyeHus ycTPoOCTBa;

hardware version — Bepcua annapaTHOM YacTW YCTPOWCTBA;

—  §ensors — Kog, COCTOSIHUA AaTYMKOB CUTHANN3ALMMN.

HDLC routing

Mpw BbIGOpE ccblnkun « HDLC routing» oTobparkaeTca CTpaHMLa C HACTPOMKaMmn MapLIpyTU3aLMm NaKeToB:

4DSL - ROUTING

group interfacelvi(l QoS | delete
bond 0 ]

dsl 0
dsl 1
ethernet [H]

contrel

apply

new record (group, interface, vid, bond):

|El (contral) VHethemet YH ‘ none V‘

add

QoS priority queues:
priotity 0 queue

prionity 1 queue

priotity 2 quene

set QoS

changes will be i effect after restart

Pasgen «HDLC routing» npeAHasHayeH ANA CO34AaHMA TPYNMN MapLUpyTM3auMK, a TaKXke ans
KOHUIypMpoBaHUa TabnLbl NPMOPUTETOB Nepeaayn naketos. Kaxaas rpynna paboTtaeT Kak oTaenbHbii MAC
KOMMYTaTOP, MapLpyTU3MPYIOLWLMIA NAKeTbl MEXKAY CETEBbIMU MHTEPECaMM, BKAIOYEHHbIMM B 3Ty rpynny. Ha
MoJay/ie NPUCYTCTBYIOT CAeAyloLLMe CeTeBble NHTEPDENCHI:

— ethernet — nopt Ethernet, pacnonokeHHbI Ha NepeaHein NaHeNn MOAYNSs;

— dsl0..dsI3 — kKaHanbl Nnepegaun AaHHbIX B COOTBETCTBYOWMX DSL-noTokax. Cneayer yumTbiBaTb, YTO

moaynb 1DSL umeeT TonbKko nHTepdeiic dslo, moaynb 2DSL(2DSL2) — Tonbko nHTepdeinch! dsl0 u dsli.

’ | 3anpewaemcs 00HOBpPeMEHHO BK/AK4Yamb 8 OOHy UsU HEeCKOAbKOo 2pynn dusuvecKuli
uHmepgpeiic ¢ udeHmugpukamopom VLAN u mom xce uHmepgeiic 6e3 udeHmudgukamopa
" VLAN.

[ns co3paHma HOBOM rpynnbl ceTeBblX MHTepdelicoB HeEOHX04MMO MCNONb30BaTb OKHO HACTPOEK new
record.

MNona B Tabnuue new record.:
group — rpynna KOMMyTaLmu;
interface — pnsnuecknin nntepdelic (‘ethQ’, KaHanbl Nnepeaaym gaHHbIX B noTokax DSL ‘dsl0’..’dsl3’);

vid — ngeHTnduKatop BMpTyanbHoi cetn VLAN B BuAe gecaTMyHoro uncna B gnanasoxe 0...4095,
AnA paboTbl C He TErMPOBAHHBIMM MAKETaMM 3TO NOJIe OCTaBAETCA NYCTbIM;

— bond - B CNny4vyae, eCnin HeCKOJIbKO cCeTeBbIX MHTepdDEﬁCOB MMEKT OAHO HanpasBaneHune AnA

06begMHEHNA MPOMYCKHOM CNOCOBHOCTM 3TMX UHTepdeiicoB, X HeObXoaMMO 06BEegUHUTL B OAHY
rpynny Bonding. Konanyectso rpynn — ao 4.

lpynna «control» no3BonfeT NoAy4YMTb AOCTYN K Mogy/to ¢ Ntoboro nHtepdelica, BKAOYEHHOMO B 3Ty
rpynny.

Cuctema nNpuUopMTETOB UCMNONb3yeTca ANA obecrneyeHUn «KadecTtBa obcay:kmBaHua» (QoS - Quality of
Service) ana AaHHbIX pa3Horo TMUNa. B Tabnuue «QoS priority queues» NponM3BoAMTCA 3aKpenieHne NnpuopuTeTa
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nepeaaun naketa (no nonto TOS) 3a ogHOM M3 3-X NPUOPUTETHBIX ovepegeit. Ouepeab 0 MMeET HamBbICLLMIA
npuopuTeT.

Network settings

Mpu BblbOpE ccbikn «Network settings» oTobparkaeTca cneayolee MeHto:

4DSL - NETWORK SETTINGS

object name: |LTU

IP addvess:  |192.168.16.230
mgmt VLAN: (130
netmask: 255.256.265.0

gateway:

changes will be in effect after restart

— object name — umsa obbekTa (oTobparkaeTca B 3aro/IOBKE OKHa M B MMEHM 3aKnagku bpaysepa),
PEKOMEHAYETCA UCMNO/b30BaTh OYKBbI NATUHCKOTO U PyCcCKOro andasuTa, a Takxe umdpbl;

— IP address — IP-agpec gns goctyna K yCTpoucTBy;

— mgmt VLAN — Homep VID, B KOTOpOM BYyZET OCYLLECTBAATLCA YNPaBJEHUE MOAYNEM;

— netmask — macka noaceTu;

— gateway — ceTeBOM LWIO3.

Password

Mpu BbIObOpE CcCblKK «Password» oTobparkaeTca CTPaHWULLA C HAaCTPOKamMM Napons:

4DSL - PASSWORD

new password:

confirm:

apply

B flaHHOM MEHI0 MOKHO CMEHWUTb NapoAb A4/1A A0CTyNa K YCTPOWCTBY Yepes Beb-uHTepdeic.
B cTpoKke new password Heo6XoAMMO BBECTM HOBbIV Napo/ib, U B CTPOKe confirm noBTopuTs ero. Mocne

BblbOpa CCbIIKKN apply Nnaponb 6yAeT U3SMEHEH.

Upgrade

[na o6HoBAeHMA MO ycTPOICTBA HYKHO BOCMNO/1b30BaThCA CCbIIKOW Upgrade rnaBHOro MeHIO.

4DSL - UPGRADE

4DSL fumware file:
OBzap..

upgrade

do not unplug a power while upgrading device!

3apaTb NyTb K danny MO, BOCnob30BaBLINCE KHOMKOM «0630p». 3aTemM HaxaTb KHOMKYy «upgrade».
Mocne 3arpy3ku daiina ycTponcTBo nepesarpysmTca U HadyHeT paboTy C HOBOM NPOLLMBKOMN.
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CmeHa BcTpoeHHoro MO nnatbl ¢ cepsepa tftp npuseaeHa B n. 5.19.

5.1

[NnA nNuTaHuA pereHepaTtopoB B JIMHUM MPUMEHSEeTCA MOAy/b AUCTAHUMOHHOIO
nutanua AN. OamMH moaynb obecneymBaeT NMTaHWE A0 WECTM pereHepaTopos, paboTaeT

Ha OJHO

3adHMMaeT B KOpP3nHe MyIbTUN1eKCopPa ABa CZ1I0TOMeCTa.

Ha

BbIXOA4HOW pa3beMm, BbIKAOYATE/lb BXOAHOFO MUTAHWUA, Pa3bem aHa/IoroBOMN Cay»KebHol

CBA3U, UH

Pacnaiika pasbemos moayna AN npuseaeHa 8 MpuaoxkeHum B.

XapakTtepuctukm moayna An:

cuctembl, 100 MA ana gByxnapHou;

TOKa;

4 Hactpoiika moayna gucTaHuuMoHHoro nutaHua AN

HanpasB/eHMe KaK B OAHOMApPHOM, TaK U B ABYXNAapHOM pexkunmax. Moaynb
nepegHer naHenn mogyna AN nmeroTtca pasbem 414 NOLAYM BXOLHOMO NUTAHMS,

ANKaTopbl paboTbl mogyns A,

BbIXOAHOE HanpsAXXeHne AUCTAaHUMOHHOro NnuTanua ot + 40B go + 300B;
MaKCMMa/bHbIN TOK AUCTAHUMOHHOrO nuTaHuMa 60 MA gna ogHomapHoM

BO3MOXHOCTb pa6OTbI B pexunme CT86M!’IM3aLI,MM HanpAXeHnA namn BbIXo4HOIo
BO3MOXHOCTb 3a4aHNA BbIXOOHbIX 3HaUYeHUM TOKa U HaNpAXeHuA,

KOHTPOJ1b TOKa YTEYKH;
KOHTPOJ1b 06prBa NTNHUN,

O

O pafiora

(O Hopwa
O OGpue

QO Yrowa
A

Boixog A

AN

— [iTanne —

BO3MOXXHOCTb NepenosItoCOBKU ONA HAaXOXKAEHNA Y4aCTKa HENCMPABHOCTH;
3alnTa NO TOKY OT KOPOTKOIo 3aMblKaHUA.

[NnAa HacTpolKM napameTpoB KoHOUrypaunm mogyna M HeobXoANMMO LLENKHYTb MPaBO KHONKOW Mblwn
Ha M306paXeHUM MNaTbl U BbIBPATb U3 KOHTEKCTHOrO MEHI0 NYHKT «KoHguaypayus raamel», nocie 4Yero

nossuTcA
Cm

OKHO N03BOAAIOLLEe YCTaHOBUTbL NapameTpbl naaTol A1;
eHa MO nnatol 41 npuseneHa s n. 5.21.

Kondwrypauwa A, cnot 2 ﬂ

" MCTOMHUWE HANPAKEHMA
HanpAKEHWE CTABMIMZaLMM, B: |2DD 'I
MaKE, TOK, & IBD 'I
PellH. TOK, b I'IB 'I
% LCTOMHWK TOKA
TOK, CTAOMAMZAUMH, ME I'IDD 'I
raKc. HanpAeHue, B: 300 hd
rikiH, HanpaeHe, B: |1DD 'I
NOPOr OTEADYEHHA, kb, I'ID 'I

NOPOr ArpAHMYEHMA TOKA, kb I'IDD 'I
MOPOr TOKS YTEYKM, M |4,EI 'I

[~ 3anpeTHTb OTKAKMEHME N0 YTEYKE
[~ ZanpeTHTE OTEAKMEHME MO OSpRIEY
[ =anpeTuTb oTEAKNEHIE NO 3atbikaHMD

[~ orkmwodeTe A0

OTrieHa |

PucyHok 21

—  WCTOYHMUK HanpAXeHuAa:

HarnpAaixeHue cma6unu3auuu — HOMWHAJ/IbHOE BbIXOAHOE HaNpAXKeHne Aan;
MAKCUMAbHbIG MOK — MaKCUMa/bHbIM TOK, ,EI,OHYCTMMbIVI B AaHHOM pexXnme;
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MUHUMQsbHbIG MOK — MMHUMa/IbHO 4,0MNYCTUMbIN TOK.
Mpy [OCTUNKEHUN MWHUMANBbHOTO WM MaKCMManbHOTO 3Ha4YeHMs ToKa mMoaynb A oTKAoumTCA.
MoBTOpHOE BK/OYEHME NPon3oiaeT Yepes 1 MUHYTY.

—  MWCTOYHMK TOKa:
mok cmabunu3ayuu — HOMWUHaNbHbIN BbIXOAHOM TOK A[;
MOKCUMQsIbHOE HAMpAXeHUe — MAKCMMaNbHOEe Hanps)KeHue Ha Bbixoae Al B pexume
cTabununsaumm TokKa;
MUHUMQ/IbHOE HAMpPAMEHUE — MWHUMMANbHOE Hanpa)keHwe Ha Bbixoge [N B pexume
cTabununsaumm TokKa;
1opo2 OMKAOYEeHUA — MMHUMAJIbHO A0MNYCTUMbIN TOK B peXXMMe cTabuansaumm Toka.
MpyM [OCTUKEHUN MUHUMANBHOTO HAMNPAMEHUA WMIM MUHMMANbHOTO 3HayeHuA Toka moaynb Al
OoTKNtOUUTCA. [NOBTOPHOE BKAOYEHWE Npoun3oiaeT Yepes 1 MUHyTY.

— MOpOr OrpaHUYeHMA TOKA — BE/IMYNHA annapaTHOro orpaHMYeHus BbIXOAHOIO TOKA, AeMCTBYeT 1A
noboro pexkmma pabotbl 41;

—  MOPOT TOKa YTEYKU — BE/IMYMHA MAKCUMAIbHOIO 3HAYEeHWUA TOKa yTevkn. Mpu npesblleHnn JaHHOM
BE/IMYMHbBI NPOUCXOANT OTKAoYeHUe AN Ha 1 muHyTy.

—  3anpeTuTb OTK/OYEHME MO YTEUKe, 3aNPETUTb OTK/IOYEHME NO 06pPbIBY, 3aNPETUTL OTK/OYEHME NO
3aMbIKaHUIO — NpuK ycTaHoBaeHHOM dnare mogynb [ He OTKAKYUTCA B C/ly4ae BO3HUMKHOBEHMA
aBapUMHOM CUTyaumu;

—  OoTKMo4unTb A — oTKAtoveHne moayna Al1.

5.15 MOHUTOPUHT MOoAyNa AUCTAaHUMOHHOro nutaHua AN

Mogayns AN no3Boaser noJjiydyaTb AaHHble MOHWUTOPMHIa BbIXOAHbIX MapameTpoB. /A TOro ytobbl
Noy4YnUTb SAHHbIE MOHUTOPUHIa, HEO6XO4MMO LLENKHYTb NPAaBON KHOMNKOM MbIlWW Ha M306parKeHnn nnatol U B
BbINaatoLWweM MeHIo BbIbpaTb NYHKT « MHhopmayusa».

B okHe moHuTOpKHIra moayna [N otobpaxkatoTcs:

—  BbIXOAHOE HanpsXeHue;
—  BbIXOAHOW TOK;
—  TOK yTEeYKMW.

®PyHKUMA «mecm AUHUU» TNO3BOAAET OOHAPYXWUTb MecTo 06pblBa JIMHWUM € TOYHOCTbIO A0
pereHepaunoHHOro y4yacTKa. Micnosib3yeTca To/IbKO B perkume cTabuamsaumm Toka. PereHepaLMOHHbIM y4acToK
BbIYMCNAETCA MO M3MepeHHOMY moaynem [N makcumanbHOMY HanpAXKeHUo PaboTocnoCOOHOCTU LEeMoYKM
pereHepaTtopoB, MOJiyYEHHOMY B pe3y/nbTaTe NepenositoCOBKM  nuTaHuA. KonnyectBo  paboumx
pereHepaunoHHbIX Y4YaCTKOB BbIYUCASAETCA MCX0AA M3 MNOJAYYEHHOrO HaMpAXEeHWA, Be/IMYMHbI NadeHus
HaNpAXeHUs Ha pereHepaTope 1 CONPOTUBIEHMA Kabens.

Coctoadvwe Arl, cnot 6 il
CTaBMNUZaLHa L
BEIXOAHOE HanpaxeHWe, B: 250
BEXOOHOM TOK, MA 126
TOK UTEUKM, MA 0B

TECT AHHMM s
SEKPEITE

PucyHok 22

5.16 HacTtpoiika cybmopaynsa umdposoi cny:kebHoi ceasm MCC

[nsa onepaTMBHOro obLieHns o6cay»KMBaOLWEro NepcoHana Ha pasHbiX KOHLAX TpakTa 6e3 npepbiBaHMSA
CBA3M UCMosb3yeTca cybmoayib LmdpoBoit cny:kebHol ceasn MCC, KOTopbli YyCTaHaBAMBAETCA ONUMOHANIbHO
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Ha moaynb 4DSL v opraHmsyeT nepeaayy ciy*KebHbIX COOOLLEHNI NO OAHOMY U3 PAa3roBOPHbIX KAHANOB NOTOKA.
3aHMMaeT B My/bTUMNAEKCOPE OA4HO CNOTO-MeCTO.

Ha nepegHelt naHenn moayns pacrnofioKeH pasbem A5 NoAKAYeHUA TenePoHHOM TPYOKK, pasbem s
NOAKNOYEHUS YCTaHOBKM rpomMKoroBopsuiei ceasu TC, yeTblpe CBETOAMOAHbIX MHAMKATOpa KaHanos DSL,
KHOMKa Bblbopa noToka DSL, KHoMKa Bbibopa perknma cBs3m (CBA3b Yepes TenedoHHyo TPYOKY, B pexkume IMC,
CBA3b Yepe3 MUKPOGDOH, BCTPOEHHbIN B MOY/b), KHOMKa Bbibopa pexnma pasrosopa (npuem, nepenaya).

KoHdurypmpoBaHue moaynia oCcyLLECTBAAETCA NPU NOMOLLM NepeMblYeK, PAcnoNoKeHHbIX Ha naaTe.

5.17 HacTtpoiika napameTpos KoHdurypaumum naatol 8T/IM (MCT)

OyHKUNM TenemeTpum M curHanmsaumm g annapatype AIM Makom-MX BbINOAHAKOTCA NOCPEACTBOM
nnatbl 8T/IM (MCT). OHa 3aHMMaEeT 0A4HO C/IOTO-MEeCTO B Kop3nHe ATM Makom-MX 1 moxeT bbITb ycTaHOBAEHA
B /1t06Y10 NO3ULMIO KOP3UHDI.

Ona casum ¢ nnatoit 8T/IM (MCT) u cmeHbl MO ncnonbsyetcs COM-nopT (pasbem X2), pacnosioxKeHHbI
Ha nnate. MK noagknwoyaetca K COM-nopTy moaysida, U MPpU MNOMOLWM TEePMUHANbHON MPOrpammbl
YyCTaHaB/IMBAETCA COegUHEHMNE C COOTBETCTBYIOLWLMMUM NapameTpamu:

— cKopocTb 9600;

— 6uUTbl AaHHbIX — 8;

— YeTHOCTU HeT;

— ynpaBieHWE NOTOKOM — BbIK/.

Nocne ycTaHOBNEHUA COeaUMHEeHUA HeO6XOp,MMO nepesarpy3umtb nnaty. B OKHe TepMMHaﬂbHOVI
nporpammbl NOABUTCA cneayroulee COO6LLI,€HM€I

Boot loader for ATmegal6. Type 'Ctrl+X' 3 times.
4,3,2,1,0...

Ons cmeHsbl MO nnaTtbl BO Bpemsa 0T4eTa HeobxoAMMO HaxKaTb TpM pasa Knasuwm «Ctrl+X» B aHrAnMCKoM
pacKnafike, Ha 3KpaHe TEPMUHAIBHOM Nporpammbl NOABUTbCA BykBa «C». [lanee BbINONHWUTL Nepegayy daina
NPOLUMBKM NO NpoToKoay X-Modem 13 nporpammbl TEPMUHAA U Nepe3anyCcTuTb MOAY/1b.

5.18 O6HoBAeHue MO nnat LAN, 1/2/4DSLv2

Onsa o6HoBneHus MO nnatbl HEO6XOANMbI:
1 Mporpamma TepmuHanos, Hanpumep (TERATERM);
2 [porpamma TFTP cepsepa.

MocnepoBaTelbHOCTb AEUACTBUIM NPU OOHOBAEHMM YCTPOICTBA:

1 NopgkntounTtbea K nopTy Ethernet moayns.

2 [MoaKknwountb cKpelleHHbIM Kabenem COM-nopT KomnbtoTepa K COM-nopTy naaTbl NpYM NOMOLLM
nepexogHoro wnerda (cxema nogrnoveHuns wnerida n pacnonoxkeHne COM-nopTa Ha niaTax NpMBeAeHbl B
npunoxkeHun B. Ha nnate LAN pasbem COM-nopta — X4, Ha nnaTe 1/2DSL(2DSL2) — X1);

3 3anycTuTb TEPMUHANBHYIO NPOrpammy;

4 HacTpouTb CKOpocTb Nepenaun 57600, dopmaT gaHHbIX 8 6UT, 6e3 napuTeTa, 1 6MT cTonosbil, 6e3
ynpaB/iieHMA NOTOKOM;

5 3anycTuTb Ha KomnbtoTepe nporpammy tftp cepsepa u BbIbpaTb Nanky (MPUM NOMOLLM KHOMKM
browse), roe nexut ¢ann ulmage (KomnbloTep, Ha KoTopom 3anyweH TFTP server, n yCTPOMCTBO AO/MKHbI
HaxoAMUTbLCA B OAHON ceTn);

6 BKAOYMTbL MAM Nepe3arpy3uTb YCTPOMCTBO, Habpas reboot, n B OKHe TEPMMUHANbHON NPOrpamMbl
OCTAHOBWTb 3arpy3Ky HaxaTMem KNaBuULLIK space. B okHe TepMUHabHOM NPOrpaMmmbl NOABUTCA cregytoLlee:

U-Boot-1.1.3-ADI-2005R4 (Nov 2 2006 - 12:44:00)
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CPU: ADSP BF537 Rev.:0.2

Board: ADI BF537 stamp board
Support: http://blackfin.uclinux.org/
Crock: VCO: 525 MHz, Core: 525 MHz, System: 131 MHz
SDRAM: 16 MB
FLASH: 4MB
In: serial
Out: serial
Err: serial
Net: ADI BF537 EMAC
Hit any key to stop autoboot: 0
bf537>

7 Bsectu set ipaddr "IP-agpec LAN" <ENTER>;
8 BsecTu set serverip "IP-agpec KomnbloTepa, Ha KoTopom 3anyueH tftp cepsep” <ENTER>;
9 Bsectu run upgrade. B oKHe TepMUHa/IbHOM NPOrPaMmmbl NOABUTCA CleaytoLuee:

U-Boot-1.1.3-ADI-2005R4 (Nov 2 2006 — 12:44:00)
CPU: ADSP BF537 Rev.:0.2

Board: ADI BF537 stamp board
Support: http://blackfin.uclinux.org/
Crock: VCO: 525 MHz, Core: 525 MHz, System: 131 MHz
SDRAM: 16 MB
FLASH: 4MB
In: serial
Out: serial
Err: serial
Net: ADI BF537 EMAC

Hit any key to stop autoboot: 0

bf537> set ipaddr 192.168.138.120

bf537> set serverip 192.168.138.56

b£537> run upgrade

Using MAC Address 02:80:AD:20:31:B8

TFTP from server 192.168.138.56; out IP address is 192.168.138.120

Filename 'ulmage'.

Load address: 0x1000

Loading: FHAFH A AR
FHAFH A AR
[iigdgdgsdsddddatdasdstatasasasssssdpdsddsasatatatasARARAREERET
[iigdgdgsdsddddtdasdatatasasasssasdpdpddsdadatataRaRARARAEEEEE
FHAFHH AR H AR S

done

Bytes transferred = 1602629 (187445 hex)

Erasing Flash locations, Please Wait

Erased 40 sectors

Copy to Flash. . . done

bf537>

10 HabpaTtb KomaHay boot <ENTER>;

5.19 O6HoBneHue MO nnat 8AK, 1DP

Ona obHoBneHua MO nnatbl HEObX0AUMBbI:

1 Mporpamma TepMmunHanos, Hanpumep (TERATERM);

2 Mporpamma TFTP cepsepa.

MNMocnenoBaTenbHOCTb AENCTBUM NPU OOHOBNEHUM YCTPOMCTBA:

1 MopgKnountb cKpelleHHbIM Kabenem COM-nopt KomnbtoTepa K COM-nopTy naaTbl NPU MOMOLUM
nepexogHoro wnerda (cxema nogxnoveHus wnenda n pacnonoxxkeHne COM-nopTa Ha naaTax NpMBeAeHbl B
npunoxeHun B. Pasbem gnsa nogkntoveHmna COM-nopTa Ha nnatax 8AK, 1DP — X3);
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2 3anycTuTb TEPMMUHANLHYIO MPOrPammMy;

3 HacTtpouTb ckopocTb nepegadn 57600, dopmat gaHHbIX 8 6uT, 6e3 napuTeTta, 1 6UT cTonoBbIN, 6e3
ynpaB/eHns NOTOKOM;

4 BKAOYUTB MM Nepes3arpy3utb naaty 8AK HabpaB rst U B OKHE TEPMMHA/IbHOM NPOrPaMMbl OCTAHOBUTb
3arpysKy TPOEKPaTHbIM HaxKaTeMm KnaBuwun «b». B OKHe TepMMHaAIbHOWM NPOrpaMmbl NOSIBUTCA C/ieaytoLLee:

1 - Load programm
4 - Start programm

5 HaxaTb Knasuwy «1» n otnpasutb Hooe MO B 8AK nocpenctsom X-Modem npoToKona B pexume
NocblIKM naketoB no 128 6aiT. MNocne «npownBku» Hooro MO HeobxoauMO HaxKaTb Knasuwy «4», nnbo
cbpocutb 8AK no nuTaHuto.

5.20 HacTtpoiika 6MTOB CUrHannsaumm BblAeJIeHHOro CUrHa/IbHOro KaHana notokos E1, DSL u UKM15

[OnAa HacTpoMKkM BUTOB CUrHA/NM3AUUM BbIAE/IEHHOIO CUTHAJ/IbHOTO KaHana notoka E1, DSL u MKM15
HeobxoaMmo:

— LWeNKHYTb NPaBoi KHOMKOW MbILIX Ha N306parkeHUn Hyx»Hol nnaTbl 4E1, 1/2DSL (2DSL2), 4ToP nau

4115 u BbIBpPaTb M3 KOHTEKCTHOrO MEHI0 MYHKT «BUMbl CU2HAAU3AYUU», NOCNE Yero NoABUTCA OKHO,

No3BO/IAIOLLEE HACTPOUTb CUTHa/bHble OUTbl BblAeNeHHOro(bix) curHanbHoro(bix) KaHana(os) ans

notoka(os) E1/MKM15/DSL gaHHol nnathbl (puc. 23);

— YCTaHOBUTb A/NA HY)KHbIX KaHanoB 6uUTbl curHanusauum abcd, nepesaBaembie B HOPMAJIbHOM

COCTOSIHUM, N MACKY UX U3MEHEHUSA NPU NEPEXOAe B aKTUBHOE COCTOSIHUE;

— HaXKaTb KHOMKY «OK» ona NPpUHATUA BHOCUMbIX USMEHEHWUI, TMBO KHONKY « OmMeHa» Ana oTkasa oT

BHECEHMA U3MEHEHWUI B KOHPUTYpPaLMIO MyNbTUMNIEKCOPA.

HacTpoiika CAS 4E1, cnoT 2 x|

kanan|abed [lakr.  [lkanan|[sbed [fakr. DA soex:
0101 |00oa |17 0101 ||0aoa ahed = 0001

1

2 |oior Jooon 12 |otor Jjooon

3 |ot; J[oooo Jie Jotor Jjooog || abed=0101
4 |oior Jooon |20 Jjotor Joood | abed = 1001
5 |oior J[ooo0 |21 |otor Jooon

8 ot Joooo ez Jotm Jooon | 2°ed= 11O
; 0101 _Jloooo Jlzz_Joion Joooo | _ o

010 Joooo 24 Joiot Joooo
3 01 Joooo J25 oo J[oooo akr. = 0100
10 |joror Joooo ]2 Jotor J[ooon T, = 1000
11 Jjoror Joooo J27 Jotor J[oooo
12 Jloror Joooo ]2 Jotor J[oooo
13 |joror Joooo 23 Jotor J[ooon
14 [[oro1 J[oooo J3@ Jotor J[ooon
01 Joooo 31 Joiot Joooo

15
.".,Komnn.lflﬁ,mmnnj K DMI‘IJ’I.2KKDMI‘IJ‘I.3,‘|’
oK I OTreHa

PucyHok 23

abcd — 6utbl curHanmsaumm abced, nepepaBaemble MO LWECTHAALATOMY BPEMEHHOMY KaHany, Ans
COOTBETCTBYIOLLErO BPEMEHHOIO KaHana noToka E1 mam no HyneBOMy KaHa/JIbHOMY MHTEpBaAy AAsA NOTOKA
MKM15 B HOpmManbHOM COCTOAHUMU;

OKM. — MacKa, No KOTOPOM AONKHbl U3MeHATbCA 6UTbl abcd B aKTUBHOM COCTOSIHUM.

5.21 HacrtpoiiKka napameTpoB KoHuUrypaumm nnatbl 4C64

OKHO HACTPOMKM BbIFNAAUT NapamMeTpoB KoOHpUrypauum mogynsa 4C64 cnepyowmm obpasom:
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Kondwrypauywa 4C64, cnot 5 ﬂ
— Komnnekr M0 ————————— Komnaekt el —————————————————
[~ He MCnonbE0BaTE KOMMNEKT [~ He McnonezoEaTE KOMNAEKT
[~ wianeHHei loopback [~ waaneHHsid loopback
[~ nokaneHsii loopback [~ nokaneHen loopback
[~ PRBS test [~ FRES test
MPHOPMTET BEEa4MH MpHOpHTET BEGA4H
CHHXpOCHrHana I HET ]v CHHXpOCHrHana I HeT j‘
kornnesT M2 Fomnnest N23
[~ He WCNOAEZ0BATE KOMMNEKT [~ He MENONEZ0EATE KOMIARKT
[~ waaneHHei loopback [~ waanenHsii loopback
[~ nokaneHeR loopback, [T nokaneHeE loopback,
[~ PRES test [~ FRBS test
[pHOpUTET BEIAEHM [pHOpUTET BEAAYM
CHHRPOCHIrHaNa HET d CHHAPOCHIHana I HET jv
OTieHa |
PucyHok 24
— yOaneHHbIll loopback — cwurHan, npuHATBIA Komnaektom nnatbl 4C64 wn3 nuHum, byager

HernocpeACTBEHHO HaMNpaB/ieH HA Nepeaayy 3TOro KOMMJIEKTa B IMHWUIO;

— fI0KanbHbIl loopback — curHan, nepegaBaembii B JIMHMIO KomnaekKTom nnaTtel 4C64, byper
HenocpeACTBEHHO HaMNpPaB/ieH HA NPMEM 3TOrO KOMMIEKTA U3 INHWUUK;

—  PRBS test — BKAHOUYNTb NCEBAOCYYANHYIO NOC/eA0BaTe/IbHOCTb, peKomMmeHa0oBaHHyo MC3-T 0.151,
Ha BbIXOAHOMW MOPT KOMMAEKTa; MPM 3TOM BXOAHOM MOPT KOMIMJIEKTA BK/IHOYAETCA B PEXUM
OETEeKTUPOBaHUA OWWMBOK 3TOW MocnenoBaTe/NibHOCTM AN1A OLUEHKM KadecTBa nepegayn curHana.
KonunyecTtBo owmMBOK 1 CYETYMK BPEMEHWN aHAN3a BbIBOAATCA B OKHe « MHOOPMALINA Y.

5.22 Hacrtpoiika napameTpoB KoHpurypauum naatbl 4C1U

Moaynb 4C1lu copepuT YeTbipe KOMMeKTa cTbikoB no FOCT 27232-87 (BUMMNYAbCHLIA CUTHaAN) U
npegHasHavyeH A/1a COrnacoBaHWA CUrHANOB nepesadym ob6opyAOBaHUSA C TAKMMM e CTbIKaMu C LMdpoBbIM
notokom E1. Kaxkaplh KomnnekT moxkeT paboTaTb Ha 110601 cKopocTU nepepayun us paga 1200...48000 6o4.

MHOOPMALMOHHBIA CUIHAN CTblka Nepesaétcs MnakeTamu Yepes3 KaHasbHbl MHTepBan noTtoka E1.
CKOpOCTb Nepeaaqn MoKeT cocTaBaatb 16 K6ut/c (pexnm {0,1,2,3}->0 npu CKOPOCTAX CUrHAMOB Ha CTbikax C1u
<9600 604a), 32 kK6ut/c (pesxkum {0,1}->0, {0,1}->1 npn cKkopocTAX cUrHanos Ha cTbikax Clu < 19200 6oa) v 64
KBUT/C (peMm «HOPMaIbHbINY» MPU CKOPOCTAX CUTHaNOB Ha CTbikax Clu < 48000 6oa). Tak Kak CKOpPOCTb
CUFHaANoB Ha CTbike Clu He CMHXPOHHA CO CKOPOCTbIO nepefauyn noTtoka E1, BbixogHown curHan Clu nmeet
OKUTTEP, aMNIUTY L3 KOTOPOrO COCTAB/IAET NOJIOBUHY TAaKTOBOIO Nepmnoaa CKopocTu nepegayn (31,25 mkc, 15,6
MKC MAK 7,8 MKC, COOTBETCTBEHHO A/A cKopocTei 16; 32 mam 64 k6but/c). dnemeHTapHoe npupalleHue
(nonoxutenbHoe UaM oTpULATENLHOE) NEPMOLA TaKTa Nepeaayn curHana cteika C1u He npesocxoauT 1/64 ero
OJIMTENbHOCTH.

MomMnmMO MHPOPMALMOHHbBIX CUrHANOB CTbiKoB C1u B NakeTax nepenaércs curHan sbizosa (E&M tun 5).
Bxog, E 0XKnAaeT akTUBHbIN YPOBEHb «3eMJIM» CTaHLMOHHOM H6aTapeun. BxogHoe conpotusneHme 10 KOm, TOK B
aKTMBHOM cOCTOSIHMM (2...10) MA. Bbixog, M obecneumBaeT akTUBHbI YPOBEHb «3eMJIN» CTaHLMOHHOM 6aTapen
M paccyMTaH Ha TOK He 6onee 100mA.

HasHayeHue KOHTaKTOB pa3bEéma npueeaeHo B MpuaorkeHum B.
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Kondurypauyua 4C1M, cnor 10
 Kamnnekr M0 ———————— 1~ Komnnek W21
CropocTe |12DD Gurdc 'l Cropocte I‘IZDD GuTie 'l
OTrieHa |
[~ He Mcnonbz0BaTE KOMAAEKT [™ He vcnonbz0BaTE KomMnAEKT
I~ nokaneHei loophack [~ nokaneHsi loophack
I yaangHHei loopback I yaanéHHei loopback
[~ PRES test [~ PRES test
[~ PRES testD [~ FPRES testD
— Komnnerr M2 —————————— 1~ Komnnexr Ne3
CropocTe |12DD it 'l Cropocte |1200 [il% ] 'l
[ HE MCMoAE30BETE KOMMAEKT [~ He MCMoNE30BETE KOMMASKT
[~ nokaneHeli loopback [~ nokansHsi loopback
I yaangHHei loopback I yaanéHHei loopback
[~ PRES test [~ PRES test
[~ PRES testD [~ FPRES testD
— Pestita
% HopransHeli
40 1 > 0,42, 31> 1 [V < 28800
©{0,1,2, 3> 0 [V < 14400

PucyHok 24

Ha pucyHKe 24 npuBeaeHO OKHO NapameTpoB KOHbUrypauum moaynsa 4C1lu.

®nar «nokanbHbiM loopback» BKAOYaeT curHan nepenaym CTbika Ha «CBOM» MPUEM, OCTaBAAS CUTHAN
nepezayn Ha BbIXOAHbIX KOHTAKTax MOAYAA.

®nar «ypanéHHoin loopback» BKAOYAET MPUHATLIA M BOCCTAHOBJ/IEHHbIM CUTHAN MPUEMA HA «CBOIO»
nepegauvy.

dnar «PRBS test» BkAtoyaeT pexkmm reHepaumnm MNCIN B cTopoHy cTbika C1u, 04HOBPEMEHHO BKAOYaETCA
CYETYMK owmboK MCIM Ha Npuéme CO CTOPOHbI CTbIKa.

dnar «PRBS testD» BkatoyaeT pexkum reHepaumm MNCIN B cTopoHy noToka E1, o4HOBpeMEHHO BKAOYaETCSA
CYETUMK owmnbok MNCMN npuHaToro ns E1 curHana.

Pexknm paboTbl «HOPMAsIbHLIGY O3HAYaEeT, YTO CUTHaNbl KaKAOro U3 4YeTbipEX KOMMIEKTOB MoAynn
nepeaatoTcs B UHAMBMAYANbHbBIX KaHa/IbHbIX MHTEpPBanax NoToKa E1.

Pexxum «{0,1}->0, {0,1}->1» no3BonseT nepeaaBaTb CUrHaAbl Komnnektos 0 U 1 B 04HOM KaHa/bHOM
MHTepBasne notoka E1, a komnnektoB 2 U 3 — B APYrom. B aTom pexkmme CKOPOCTb CUrHA/IOB CTbIKOB HE A0/1XKHA
npesbiwatb 19200 604,

Pexkum «{0,1,2,3}->0» npegHa3Ha4YeH AN YNAaKOBKU CUTHA/I0B BCEX YETbIPEX KOMMAEKTOB MOAY/A B OAUH
KaHa/ibHbI MHTepBan NoToka E1. Mpu 3TOM CKOPOCTb CUTHANOB CTbIKOB He A0J/IKHA NpeBbiwaTh 9600 604,

MNMnara AC1H. cnot 3 E3

MNarepa curHana HeT
YnaneHHan aBapHA HeT
ABapuA "Boe eOMHHLE" HET
Aeapua "Bce Hyni' HET
Owmtiok: 0

- B CERYHAY: 0.0000
Janepuog, © 415

YamnnerT O jrornaert 14komnaest 2 fkornnexr 3/

Jakpeme |

PucyHok 25

Ha pucyHKe 25 npuBeaeHO OKHO CTAaTUCTUKM moayna 4C1u.

MoTepa curHana GuMKcMpyeTca Npu NPonagaHUKM CMrHana Ha Npuéme cTbika. CocToAHME CONPOBOXKAAETCA
KPacHbIM CBEYEHMEM CBETOAMOAA HA INLLEBOW NAHENN MOAYAA.

CurHan «yganéHHoOM aBapmMm» NPUHUMAETCA M3 KaHala B UHGOPMALMOHHOM NaKeTe U CBUAETENLCTBYET
O NpoNafaHUKM CUTHANA Ha NPUEME CTbIKA Ha YAANEHHOM CTOPOHE. ITO COCTOAHUE COMPOBOXKAAETCA KENTbIM
CBEYEHWEeM CBETOAMOAA HA INLLEBOMN NAHEAN MOAYAA.

ABapua «Bce eauHULbI» GUKcUpyeTcAa npu obHapyeHun B MHOOPMaLMOHHOM curHane bonee 255
cnepyowmx noapasn eduHuy. CocToaHMe CONPOBOXKAAETCA CABOEHHBIMM XKENTHIMW BCMbILKAMW CBETOAMOAA.

ABapua «Bce Hyau» ¢uUKcupyeTca npu obHapyXeHun B MHOOPMAUMOHHOM curHane bGonee 255
cnepyowmx noapas, Hysel. CocToaHMe CONPOBOXKAAETCA OAUHOYHBIMM KENTbIMM BCMbIWKaMW CBETOAMOAA.
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|_|pl/1 OTCYTCTBUU NEPEYNCNIEHHDbIX aBapm7| cBeToamMon roput 3e1eHbIM LLBETOM.

Ecnun pexxumbl PRBS test He ycTaHOB/IEHbI, CHET OLIMBOK NPOU3BOAUTCA NO NPU3HAKY HECOBMNaAeHUs
KOHTpobHoOI cymmbl CRC, nepeaaBaemoii UeTbipbms paspsagamm B UHPopmauMoHHom nakerte. Mpu
YyCTaHOB/IeHHOM peXume PRBS test nponsBogUTcA NO6GUTOBbLIN KOHTPONb OWKNGOK

5.23 HacTtpoitka napametpoB KoH$urypauum nnatel AQUKM

Moaynb AOAWKM npegHasHayeH Aana npeobpa3oBaHMA peyeBbiX CUrHasnA0B, MNPeACTaBAEHHbIX B
undposoli popme 64 kK6ut/c UKM no G.711 3akoH A, B curHanbl AOVUKM co ckopocTblo nepeaaun 32 K6ut/c
nnn 16 k6ut/c no G.723 c nocneayloLeit KOMMyTaLMEN CKaTbIX CUTHANOB Ha KaHaNbHble MHTepPBasibl MOTOKOB
E1l. MaKcMmanbHoe KoIMYecTBO KaHasioB, npeobpasyembix moaynem AAUKM, pasHo 64.

Mogynb He nmeeT pasbéma A1A MOAKNOYEHUA BHELWHWUX CUTHaNoB. KaHanbl, mogneKawme caTuio,
KOMMYTUPYIOTCA Ha MOAY/1b B NOJIe KOMMYTALUK M NOABOAATCA NO LUPPOBLIM NPOMANHUAM MYAbTUNIEKCOPA.

Ha pucyHKke 25 npmueneHo OKHO KoHbUrypaumm moayna AANKM.

Kondurypauqa ALM ﬂ

K.aHanoe co ckopocTei 16

KAMTA T
E—

K.aHanoe co CEOPOCTERD

32 kauric
B4 -
(] I Orrena |
PucyHok 25

HacTpaunBaeTca TONbKO KOIMYECTBO KaHaioB, paboTatowmx B pexmnme 16 K6UT/c. ITo KOANYECTBO KPaTHO
4, T.K. YeTblpe KaHana no 16 K6UT/c ynakoBbIBalOTCA B OAMH KaHabHbI MHTepBaa noToka E1.

B none kommyTtaumm moaynb AOUKM BbirnaguT B BUAE Tabnumubl, cogepkalien 3 cTpoku n 32 ctonbua.
NcxoaHble KaHasbl, Noanexalme npeobpasoBaHmUio, KOMMYTUPYIOTCA Ha cTpoku «0 AANKM» v «1 AANKM».
C:KaTble CUTHaNbl NPUCYTCTBYIOT B COOTBETCTBYHOLLMX CTONOLUAX TPETbEN CTPOKK «+ AAUKM».

Ons npumepa Ha pucyHKe 25 npuBegeHo none kKommyTtaummn (moayns AAUKM B pexknume 8 KaHanos 16
K6uT/C (1 56 KaHanos 32 kK6uT/c)).

S5 newcfg.mux®

®akn HacTpofikk  CosamHenme  HoHdwrypauka 7

DEEs v+ 3 XE upbp UMM
Mnarer  [THHEH WHHTSDQSﬁCbII ASOHSHTDI} I'Ipocpwnﬂ F‘eaapsuposaﬁwe]
%|/|x| | J|@| Hsmepurens: -65 45
B--@ Karnaexr 0 | - 4 AOMEM ~ Cror 4 : &0HEM. kornnerr 0, nopr 0

@@ sl S [sub] M4ET TBIMKM [4, 0, 0] <~ "MAET" [sub, 0. 1]
-~ ¢ ) “ATARM" [ 4.0 0] - "M4ET" [sub, 0, 1]
B @@; T “ATAKM" [4, 0, 0] <~ "M4E1" [sub. 0, 2]
opT AWM [4,0, 0] => "M4E1" [2ub, 0, 2]

W Mopr10
W MMopr 13 » W Mopr 11 b

CEASh ECTE MakeTos & o4epean;: 0

PucyHok 26
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Ha npuBegéHHOM npumepe nepeble ABa nopTta cybmoayna M4AEL ckommyTMpOBaHbl Ha Hy/EBbIE NOPTbI
Komnnektos «0» n «1» moayna AOUKM, paboTatowme B pexknme 32 K6uT/c. CxKaTble CUrHaNbl yNaKoBaHbl B
AYelrKy KomnnekTta «2» moayna AAUMKM. ITOT KOMMO3WUTHbLIN CUrHan nepegaeTcs B NepBOM KaHalbHOM
WMHTepBase komnseKkta 1 cybmoayns M4E1L.

5.24 HacTtpoiiKa cnocoba cMHXpOHU3aLuK paboTbl MynbTUMIEKCOPA

[N HAacTPOMKM pexkuma CUHXPOHM3auMK paboTbl MynbTUNAEKCOPA, HEOHXO4MMO:

— LWWEe/IKHYTb NPaBOM KHOMKOM MbIlWM HA M30bpaxkeHnn nnatol LM, n BbIGPATb M3 KOHTEKCTHOFO MEHIO
NYHKT «KOHU2ypayuaA rnaameol», NOCae Yero NoABUTCA OKHO KOHPUrypauuu naatol LM,

— BblbpaTb BKNAAKY KCUHXPOHU3ayusa» (puc. 27);

— YKas3aTb TUN CUHXPOHU3ALMN N NPUOPUTETbI BIATUA CUHXPOHM3AUUMN OT BbIBPAHHbLIX Mogyne;

— HaXKaTb KHOMKY «OK» ANnA NPUHATUA BHOCUMBbIX U3MEHEHUI, NMBO KHONKY «OmmMeHa» gNAa 0TKasa oT
BHECEHUA U3MEHEHWNI B KOHOUTYPALMIO MY/IBTUNNEKCOPA.

HacTpOHEH /Y IbTHIIEECOPa

CUHPOHUZAUMA | CirHanmzaums

Tun CHHXPOHMZAUMH

" Brewnas [exoq 5]

(+ o Tabn9ue NPpHOPKTETOE EXOL0E

" Toneko or LN

T afinuua NpHOPUTETOE

Bixan 0 |cno-r 0 J |npuop. 0 j
Bixan 1 |cno-r 1 J |npuop. 1 ﬂ
Brop 2 |c:r|0’r u] j |HHKDI’,CLa ﬂ
Broa 3 |cno'r ] j |Humrna ﬂ
Bron 4 |cno'r ] j |Humrna j
Bron b |cno'r ] j |Humrna j
CySronyie ,m‘

ﬂ

K OtreHa |

PucyHok 27

— TuN CUHXPOHM3AUMUU «BHewHAa (8x005)» — [ANA  CUMHXpPOHM3auuuM paboTbl 06opyaoBaHUA

MYAbTUNAEKCOPaA WCNO/Ib3YeTCA TaKTOBas 4acToTa C BbIXxOo4a CybMoAynA BHELWHEeN CUHXPOHM3AuuM,

YCTaHaB/AIMBAEMOrO MO OTAE/bHOMY 3aKasy NoJj 3agHein CbEMHON KpbIWKON MynbTuUnaeKkcopa. Bbixos

cybmopayna coeamnHsetca rubKoi nepemblyKoli Co BXOAOM 5 CUHXPOHM3aLMM MyAbTUMNIEKCOPA.

— Tun cuHxpoHusauum «flo mabauye npuopumemos 6xo0008» — [ANA CUHXPOHU3ALUN PaboThbl

obopyaoBaHMA MyNbTUNAEKCOPA WCNONb3yeTcA TaKToBas 4acToTa, MoAaHHas Ha OAWMH U3 BXOA0B

TaKTOBOM YacTOTbl NAaThl LEHTPabHOro npoueccopa (WTbipy Ha 3aA4Hel CTOPoHe KpoccnaaTtbl — CM. M.

2.1) ¢ moaynein 2VS, 4C64, 4E1, 4MN15, 1/2/4DSL, 4ToP n cybmoayna MA4EL. Mpuoputer B3ATMA

CUMHXPOHM3aLMM NPU STOM 33aeTcA B «TabauLe NpUopuUTeToBY.

Bo Bcex cnyyanax HaMBbICLLEMY NPUOPUTETY COOTBETCTBYET HAMMEHbLLNIM HOMEP NPUOPUTETA.

—  CuHxpoHuM3auusa «Toabko om LIM» — Ana cMHXPOHU3aUMK pPaboTbl 060pyA0BaHUA MYNbTUMNIEKCOPA

BCerga Mcno/sib3yeTcs TO/MIbKO BHYTPEHHAA YacToTa LeHTpasibHOro npoueccopa.

Moa 6e3aBapuiHbIM LMPPOBLIM MOTOKOM B AaHHOM Cay4yae nogpasymeBaeTcs UMPPOBOM NOTOK, ANA
KOTOPOro He 06Hapy»KeHbl aBapum NOTEPA CUrHANA UM NOTEPS LMKAOBOM CUHXPOHM3ALUMN.

5.25 HacTpoiiKka aBapuitHOIi cMrHanusaumm

[NA HaCTPOMKM CUTHANM3ALMM aBAPUIMHbIX CUTYaUMIA Npy paboTe MynbTUNIEKCOPa, HEOHX0AUMO:
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— LWeNKHYTb NPaBOM KHOMKOM MbIWK Ha M306paxkeHnn nnatol LIM, 1 BbIGpaTh U3 KOHTEKCTHOTO MEHIO
NYHKT «KOHGbuU2ypayus rnaamsi», NOCae Yero noaBUTCA OKHO KOHUrypauumn naatbl LM;

— BblOpaTb BKNAAAKY «cUrHanusaums» (puc. 28);

— Bbl6paTb TUMbI aBAPUNHBIX CUTYaLMIA, MPU KOTOPbIX HEOBXOAMMO BKAOYATh CUrHANN3ALMIO, U HAXKaTb
KHOMKY «OK» Ana NPpUHATUA BHOCUMbIX U3MEHEHWUI, IMOBO KHONKY « OmmeHa» Ana 0TKasa OT BHECEHMUS
N3MEHEHUN B KOHOUTYPaLMIO MyabTUMNIEKCOPA.

HacTpodky My nbTHNAEKCOpa ﬂ

CHHRpOHHZELHA CMFHaﬂMSauuﬂl

r— Curi li}

-
-
[~ YaaneHHan noTepa CEEPUMKADEDH CHHEP.
[~ YaaneHHaA NOTEPA WHKAOEOH CHHED.

[~ MoTepA cEepUMEATEON CHHEPOHMZALMHM
[~ MoTepa WHKNOEOH CHHEPOHMZALMH

I~ Morepa notoka

[~ OtcyrcTeve nnatsl

SPMAX

Ok I Orrena |

PucyHok 28

Mpn obHApYKEHUN aBAPUINHOM CUTYaLMM NPOrPaMMOI «admMuHUCMpamop Myasmurnaexkcopa» bypet
Bbl4aH 3BYKOBOW CMFHan Ha 3BYKOBYIO KapTy WM CUCTEMHbIA AMHAMWK KOMMNbIOTEPA, @ TAKXKe MOABUTCA
HaZMUCb C TEKCTOBbIM onucaHue aBapun. Cnocob BbIBOAA 3BYKOBOIO CUIHaNa YKa3blBAaeTCA B MYHKTE
«HACTPOMKM» TNAaBHOrO MEHO NPOrpamMmbl.

BblBOA, 3BYKOBOIO CUrHafa Ha CUCTEMHbIA AMHAMWUK AnA onepauuoHHoh cuctembl WINDOWS98 He
nogaeprkmpaeTcs.

OKHO HacTponKmM naatbl LN noasasaeTca TakKe Npu HaXKaTMM HA KHOMKY KOHGUTypaumm cnoTa naatol L.
3arpyska KoHOUrypaumm

Mocne NONHOM HACTPOMKM BCex NapameTpoB obopyaoBaHMA MyAbTURIEKCOpPA HEOBXOAMMO 3arpy3uTb
HAaCTPOEHHYIO KOHoUrypauuio w3 Oydepa nporpammbl KOHOUIYPUPOBAHUA BO BHYTPEHHIO NamMATb
MyAbTUNAEKCOPA. 1A 3TOro cneayeT BblbpaTb NYHKT MEHIO KKOH(U2ypayua>3azpy3ume».

!

Y

Bo epems 3az2py3Ku KoHdpu2ypayuu obecneyums becnepeboliHoe numaHue MmysabmunnaeKkcopad.

CeepKa pacxoxcdeHusa KoOHgpuaypayuu 3a2pyxceHHoli 8 Mysbmurnaekcop Ha npeomem eé
Hecoomeemcmeusa ¢ KoHguzypayueli Haxodawelica e 6yghepe npozpammel KOHpU2ypupoeaHus,
ocywecmenaemcs nymem 8bibopa NyHKMa MeHI «KOHU2ypayua>cpasHuUmo».

Ana 3anucu modyns e KoHduzypayuro He mpebyemcs e2o Hasnu4ue 8 KapKace mysabmunsaexkcopa,
ycmaHoeKa modyssa 8 KApKac Moxcem bbimb npouseedeHda no3oHee. YOaneHHblIl U3 KoHgu2ypayuu
modyne npekpawaem pabomy, daxce ecau oH He yOaseH U3 KapKaca mysabmurnneKkcopd.
dusuveckaa ycmaHoeKa u ydaseHue moOynaAa U3 Kaccembl mMyabmunneKkcopa uzHopupyemcs 00
6HeceHUA UuU3MeHeHuli 6 KOHguaypayuro 4epe3 npozpammy KoHgpuzypayuu. B pabomy
BKIOYAIOMCA MOAbKO MOOYAU, ycmaHoesneHHble 6 coomeemcmeuu ¢ 3a2pyxceHHol
KoHgpuzypayueii.

UN3enekamb u ycmaHaeaueameo MOdyﬂb yeHmpasbHO20 npoyeccopa donyCKaemcn MmMOJ/IbKO npu
B8bIK/TYEHHOM numaHuu.

Mpn He06X0AMMOCTM MOKHO NPOBOAMTbL 3arpy3Ky KOHGUrypaumMm ogHoro caota. [1as aToro HeobxoANMMo
B MEH0 «[171ambi» Ha)KaTMeM NPaBoOM KHOMKM MbILM Ha M306parKeHUM HYXKHOTO C/10Ta BbI3BaTb KOHTEKCTHOE
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MEH!0 1 BbIBpaTb CTPORy Ommpasums HaCMpPoUKuU ca0ma:

[ZMEHHTE THM MNATE!
K.oHdMrypaumMs MnaTtel
BHTEI CHFHANM3aLmH
AR oM aLHA
TRACEMpOBRE MOETa

QTNP3EHTE HACTPOH NoT: HacTpofikK nnaTel
THHEN

MonHaA KoHbMrypauMs

B OTKpbIBLIEMCA NOAMEHIO AOCTYMHbI TPM BapuaHTa 3arpy3ku KoHOUrypauumn cnota:

— Hacmpoliku naamel — u3 bydepa nporpammbl KOHPUIypuUpoBaHUA BO BHYTPEHHIOW MNamMATb
MyNbTUNNEKCOPaA ByAyT 3arpyrKeHbl TONbKO HAaCTPOMKM NAaThl;

— JIUHKU — BO BHYTPEHHIOIO MamATb My/AbTUNAEKcopa ByayT 3arpyKeHbl TObKO HACTPOMKM JIMHKOB
BblBpPaHHOrO C/10Ta;

— [0/IHOA KOHU2ypayusd — BO BHYTPEHHIO NaMATb My/bTUMNEKcopa OyaeT 3arpyeHa Mno/Has
KOHPUrypaLmsa coTa: HaCTPOWKM NAATbl U IMHKM.

MNpn Takom cnocobe 3arpy3Kkum KOHd)MI'ypaLI,MM nposoanTCA nepenHnumnanmnsaumm KOMNNAEKTOB TOJIbKO
Bbl6paHHOI’0 CnoTa.
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6

NOJIE KOMMYTAUUWN. BKNAAKA «/IMHKU»

YnpaBneHve coeaMHEHUAMM NOPTOB NAaT nepupepumn OocyLLecTBAAETCA BO BKNagke «/IUHKU». OKHO
pasbuTo Ha gBa Aybavpylowme Apyr Apyra Noas Co CMMCKOM KaHaioB, AOCTYMHbIX 418 KOMMyTauuu. Bbiwe

HaxoAuTCA NaHeNb WMHCTPYMEHTOB $|J|X|@|@||E§J| Ha KOTOpPOW C/neBa HanpaBo Pacno/oXKeHbl
creaylolme KHOMKK:

HamnpasneHue CBA3MN: ABYXCTOPOHHee EI, 0JHOCTOPOHHEE ﬂ, ==,

coeAnHUTb NOPThI ﬂ;
YAanWUTb CBA3N E;
MCKNIOYUTb NOPTbI U3 MHTepdelica @;

BKNHOYMTb NOPTbI B MHTEPdENC @;

pPeEXnM pasBopaymBaHMA AepeBa: pa3BopayvynMBaTb CNUCKU BPYYHYHO , pa3BopadnBaTb CMUCKU
dBTOMATUYECKMH ,'

CO034aTb coeaANHEHUNA BPYYHYIO %

newchg.mux*

darn  HacTpofikn  CoeamHedwe  MoHdwurypauma 7

DEEHs v+ ¥ XE upp LnM
Mnarer  TTHHKN IHHTeptDenc:m] AﬁoHeHTbl] I'IDDCDHnH] PBSBDBHDDB&HMEI
$| | | | ||ﬁ| Wamepurens: -65.45
=-E 0 AOMKM A Cydmoayne M4E1, kotannerT O
: T |"MAET" [sub, 0, 1] > U4THYM[, 0]
- 780K "MAET [sub, O, 1] < "4THY"[1, 0]
;E[ b M4ET "M4ET" [sub, 0, 2] - "4THY"[1, 1]
15U MAET" [sub, O, 2] <~ "4TYY[1, 1]
E@@ Karnaekr 0 "MAET [sub, 0, 3] > MATHEY[TL 2]
----- B Mopr 0 L "M4ET" [sub, 0, 3] < "4THY"[1. 2]
..... E Moprd "MAET [sub, 0, 4] > "4THYM[1, 3]
E oblMSET | B Mapr 2 M4E1" [sub, O, 4] <- "4TYY"[1, 3]
; B lewepstop P e B Mopr 3
Lol Mamepurene | e B Mopr 4
----- B Mopr &
----- W Mopr B
----- B Mopr 7
----- W Mopr 8
----- B Mopr 9 |
CBA3E BCTE MNakeToE B o4epean: 0
PucyHok 29

Mpy Ha)KaTM NPaBON KHOMKOW MbIlM Ha MOJe CMUCKa KaHa/0B BbIBOAWUTCA KOHTEKCTHOE MEHIo, B
KOTOpOM Ay6AnpytoTca KHOMKKU NaHeNn MHCTPYMEHTOB:

E E obe cTopoHE!
<P CnpagEa Hanego

=0 CNeEa Hanpaso

PasBO0padqMEaTE CMMCKK BPYYHYHD

PasE0paHHEaTE CAHMOKH SETOMaTHHECKH

'vf COEAHHHTE

x YA ANHTE CEASH

@ MepeBECTH NOPTE B TRGHIHTHOE COCTOAHKHE
O BrAHHMTE, MORTE! B HHTERhEAE

[MOHHTERHHE MAETE!

TpaccHpoEKa NopTa
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6.1 Co3paHue coegnMHEHUM

MopTbl, 4OCTYNHbIE A1 KOMMYTaLMWN, OTMEYEHbI 3e/1eHbIM LIBETOM, HEeAOCTYMHbIE — KPaCHbIM.
YCTaHOBUTb COEAUHEHNA MEXKAY ABYMA NopTaMu NaaT nepudepnn MoXHO O4HUM U3 Tpex crnocobos.
Criocob 1:

—  MPU NOMOLLM KHOMKM EI Ha NaHeNn MHCTPYMEHTOB BblOpaTb HanNpaB/ieHMe CBA3U: ABYXCTOPOHHee,
OZHOCTOPOHHeEE;

— BbIAE/NTb JIeBOM KHOMKOW MbIWK  KOMMyTUpyemblii(ble) nopT(bl) B OAHOM W3  MONEW,
BOCMNO/1b30BaBLUNCL, NPU HEOBXOAMMOCTU, KNABULLAMU < UK <

— B NPOTMBOMOJIOXKHOM MOJe BblAE/INTb BTOPOW U3 coeaNHAEMbIX MOPTOB (O4UH UM HECKO/IBbKO);

— YCTaHOBWUTb coeanHeHNe NyTem HaXXaTuAa KHOMKK ﬂ Ha NaHe/In MHCTPYMEHTOB.

Crnocob 2:

Bblaenntb KommyTtupyemsiii(ble) NopT(bl) B 0AHOM M3 Nosei, BOCMNO/1b30BaBLUMUCH, MPU HEOBX0ANMOCTH,
KNaBULWaMK < AU <W, YAEPKNBAA NIEBYIO KHOMKY MbIlWK, NepeTAHYTb UX Ha coceaHee nose. Mpu 3Tom NopTsl,
C KOTOPbIMW NPOBOANTCA coeaMHeHUs, 0603HavaTca benbiMK CTpekamu.

B Mopr 24
..... B Mopr 25
= B MNopr 26

Criocob 3:
Mpy nomolwm meHto «Co3daHue coeduHeHuli spy4yHyro». Takoi cnocob yaobHO MCNonb30BaTh, Koraa

peyb naeT o coeanHeHUN AByX NOPTOB. MeHIO BbI3bIBAaEeTCA HaXKaTMeM Ha KHOMKe E NnaHe/In MHCTPYMEHTOB.

Cor 1 KorannekT 1 MopT 1
ID:AD.HKM vI ID vl ID vl

Chor 2 Formnekt 2 Topr 2

[oramakm =] o =] o +]
Hanpagenenue ceasm |1 Lo 2 vl

Coe.uHHHTbl 3akpeTe |

[na ycTaHoBNEeHUA coeAMHEHUA HeobxoAMMO YKasaTb HOMepa C/0TOB, KOMM/IEKTOB W MNOPTOB,
y4yacTBYHOWMX B coeaMHEHWUW, BblbpaTb TUM CBA3M M HaxaTb KHOMKY «CoeduHume». CoeguHeHue b6yaeT
YCTaHOB/IEHO, COOTBETCTBYIOLLAA 3aNUCb NOABUTLCA B HUMKHEM NPABOM NoJie.

CosfaHHble coeguHeHMsA 0TOBPA3ATCA B HUKHEM MPABOM NOJE OKHA «/IUHKUY.

[na yoaneHnsa coeguMHeHus cneayeT BblAEANTb OANH U3 MOPTOB, BXOAALWMX B COEAMHEHNE U HaxKaTb

KHOMKY E

MopTbl, BxoAsAwMe B WHTepdelrcbl BbIHOCA, HEAOCTYMHblI A/A CO34aHUA COeAMHEHUMN, HO ecTb
BO3MOXHOCTb Y4acTb M3 3TUX NOPTOB NEPEBECTU B TPAH3UTHOE COCTOsIHUE. [lenaeTcs 3TO NPU NMOMOLLU KHOMKM
«UcKkaroyume nopmel Uz uHmMepgelica» NaHeANn UHCTPYMEHTOB WM MPY MOMOLLM COOTBETCTBYHOLLLEIO MyHKTa
KOHTEKCTHOIO MeH1o. Moc/ie BbINOJIHEHUS KOMaHAb! MHAMKATOP NOPTA 3aropuTCA 3e/1eHbIM LiBETOM, NOPT byzeT
AOCTYNeH A8 KOMMyTaLUnK.

[na Bo3BpaTa K Ha4yabHOMY COCTOAHMIO NOPTa CAeAyeT BOCNO/b30BaTbCA KHOMKOW « BK/10YUMb nopmel
8 uHmMepgelic».
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6.2 YcTaHOBKA LUMPOKOBEL,ATe/IbHbIX COegUHEeHUN

na nogaym curHana co exoaa ot 04HOroO U3 nopToB nNnaT nepmd)epvll/l Ha OAUNH U HECKOJIbKO BbIXO408B

ApYyrvx nopTos, Heobxo4MMO:

— Npun nOMoLWN KHOMKK EI Ha NaHenn NMHCTPYMEHTOB MEHKO «JIUHKU» Bbl6paTb Hanpas/ieHWe CBA3U:

[IBYXCTOPOHHee El, O/ZLHOCTOpPOHHee ﬂ, ==,

—  BbIAENUTb NEBOI KHOMKOM MbILM NOPT, OT KOTOPOro NAaHUpyeTca nepeaasaTb CUrHaA, B O4HOM U3
nonei;

— B MPOTVBOMOJIONKHOM MO/ME BbIAEIUTb Te MOPTbl, Ha KOTOpble ByAeT nepefasaTbCA CWUrHan,
BOCMO/1b30BABLUMCH KNABULLIAMM < WU <;

— YCTaHOBUTb coeanHeHne NyTem HaXKaTuA KHOMKKU ﬂ Ha NaHe/In MHCTPYMEHTOB.
CO3AaHHOE coeanHeHue OT06p63MTCF| B HUXXHEM NPaBOM NoJsie OKHa «JIUHKU».

6.3 YcTaHOBKa coeguMHeHUAa ana mogynen 2VS

[NA ycTaHOBKM coeiHEHMA KOMMIeKTa naaTbl 2VS ¢ KaHanamu notoka E1, HeobxoaMmo:
— MpY NOMOLLMU KHOMKK 2| Ha nanenu NHCTPYMEHTOB MEHI0 «/TUHKU» BbIGpaTb HanpasieHne CBA3N:

[BYXCTOPOHHEee EI 0/ HOCTOPOHHEE ﬂ =+,

—  BbIAEAUTb IEBOI KHOMKOW MbILUKN COEAMHAEMbIA KOMMAEKT naat 2VS B 04HOM 13 nosei;

— B MPOTMBOMNOJIOXKHOM MOJIE BblAeUTb T€ NOPThbl NOTOKa E1, c KOTOPbIMM NpeanonaraeTca yctaHoBUTb
coeamHeHue ANA AaHHOro KOMMJIeKTa N/iaThl, BOCMNO/Ib30BaBLUIMChL KAaBuwamm < mam < Koamyectso
oTMeueHHbIX KaHanos (N) onpedenser cKoOpocTb obMeHa MHPOPMALMK 4Yepe3 AaHHbIA KOMMNEKT
(V=Nx64k6uTt/C);

— YCTaHOBUTb coeaANHEHNE NYTEM HAXKAaTUA HAa KHOMKY ﬂ Ha NaHe/In MHCTPYMEHTOB.

V Kpome yCTaHOBKM COeAMHEHMUI MeXKAy KOMNIeKTamu naat nepudepuu, aHaNOrMyHbIM

o6pa3om BO3MOKHA Nogaya CMrHaaa c BHyTPeHHero reHeparopa vacroToit 1kl naatol LN
Ha BbIXOZ, OA4HOIO UM HECKOIbKMX KOMNIEKTOB NaT nepudepum, a TakKe nogadya curHana
CO BXOAA OAHOrO0 M3 KOMMJIEKTOB NAAT nepudepun Ha BHYTPEHHUA U3MepuTesb YPOBHSA
nnartbl LN. 3HayeHe ypOBHA NPUHATOro0 CUrHana Npu 3TOM MOXKHO NMPOCMOTPETb B OKHe
«uHgopmayusa LYIM» (cm. panee).

6.4 MpocmoTtp coeguHeHUM

[N npocmoTpa BCex CoeAMHEHNI MOAYNA, KOMMNIEKTa UK NOPTa A0CTaTOYHO HAaBECTU KYPCOP MbILIN Ha

HYKHbIA 9/1eMEHT B CMUCKE KaHaNOoB.

CyuwiecTsyeT 4Ba PEXKMMA pPa3BepTbiBaHUA AepeBa NPU NPOCMOTPE COeanHEHWI:

—  PpY4HOE;

— aBTOMAaTUYeCKoe.

PeXnMbl HaCTPAMBAKOTCA OTAE/NbHO AJ/1A KAaXKA0r0 CNMCKA KaHal0B NMPY NOMOLLM NMaHe M MHCTPYMEHTOB

NN KOHTEKCTHOTO MEHIO. an MCNoN1b30BaHUN KHOMKKU HACTPanBaeTCA peXmM anAa noada, aktTuBHOro B ,Cl,aHHbIﬁ
MOMEHT.

Bbibop perkMma BAMAET Ha TO, KakMM o06pasom ByaeT pacKpbIiBaTbCA CMMCOK KaHaAoB MpU NPoOCMoTpe

COEAMHGHMVII BPYYHYIO U1K aBTOMATUYECKU.
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7 HACTPOMKA MHTEP®ENCOB BbIHOCA. BKNAAKA «MHTEP®EUACHI».

MeHio «MHmepghelico!» CNYXKUT ANA HACTPOMKU aboHeHTCKMX nopToB nnatbl 8AK, pabotatowel B
pexkmme aboHeHTCKoro BbIHoca MC240 ¢ KOHUEHTpaUMen Harpysku 1 3agaHma nHtepdelicos BbIHOCa NOPTOB
E1 noToKoBbIx moaynei.

# newcfg.mux

®aiin  HacTpofikn CoeAuHeHMe Koddurypauma 7

DEdes v+ %X ® uDP LM

I'Ina'rbll NMurks  ArTepdeice IAﬁDHel—rrbl] ﬂpnmunul PeeepﬁupoEaHua}
WHTepgeic: |see -

Cnucok aoHeHTOE MNoTokw

Cror/nopr |HDMED |Hmanmanc ||-|DD¢IMJ1b ‘PEMMM # | || Cnor/nopt |Tun |V|HTED¢EI71E:
20 10001 0 1] EEIHOC + KOHL,. Harp. 160 M4E1

21 10002 BLIHOC + KOHL, Harp. 161 M4E1 2

22 10003 BGIHOC + KOHL. Harp. 16.2 M4E1 HET

23 10004 EEIHOC + KOHL, Harp. 163 M4E1 HET

24 10005 EEIHOC + KOHL,. Harp.
25 10006 BLIHOC + KOHL, Harp.
26 10007 BEIHOC + KOHL, Harp.
27 10008 EEIHOC + KOHL, Harp.
20 EEIHOC + KOHL, HarR.
2] BRIHOC + KOHU, HATE,
32 BEIHOC, + KOHL, HATD,
33 EEIHOC + KOHL, Harp.

a4 I A E TR T

coooooo
coooooo

CBASE ECTE MakeToB & o4epeau: 0

PucyHok 30
7.1 Hactpoiika abOHEeHTCKMX NOpTOB

[lNA HacTPOKM NapamMeTpoB NopTa HEOBXOAMMO LLENKHYTb MPaBOM KHOMKM MbILW Ha CTPOKE HYXHOTO
nopTa M B BbINAAAIOLWEM KOHTEKCTHOM MeHIo BbibpaTb CTOKY «Hacmpoumes aboHeHma». [nA HAcCTPOMKM
rpynnbl NOPTOB NPM NOMOLLM KHOMKK <Shift> BbiAeNTL rPyNNy U BbINOJHUTL ONUCAHHYIO BbILLE NPOLEeAYpY.

GOHEHTCKME HAC =1al=l

| Murepdeiic

—

¥ Mpogune

C—

| Homep War

E—

MpureHTE | OTreHa |

PucyHok 31

— WHmepgpelic — nHTepdelic BbIHOCA, KOTOPOMY NPUHAANEKUT NOPT;
— [poghunb — HaumeHoBaHMe 610Ka napameTpos AK;
— Homep — Homep aboHeHTCKoro KomnnekTa (AN).

Homep aboHeHmcKo20 komnnekma doaxceH coenadams ¢ Homepom AN 8 cmaHyuu.

ToP-2F, DSL) u nnatbl 8AK. ina moayneii 4E1, ToP-2F, DSL gonxeH 6biTb yCTAaHOBAEH peXXum
«KoHyenmpamop MC240» v Ha3HaueH uHtepdeiic (cm. n. 5.12), ana mogyna 8AK — «Pexcum
aboHeHMCK020 8bIHOCA» C KOHLeHTpaL el HarpysKu.

OnAa Toro uto6bl NpPOBEAEHHbIE HACTPONKU BCTYNUAUN B CUAY, He06X0AMMO nepe3arpysutb
MYJIbTUNJIEKCOP.

/ MpeaBapuTenbHble HAaCTPOWKKU NPOU3BOAATCA B OKHE NapameTpoB NOTOKOBbIX nnaat (4E1,
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7.2 HasHaueHue nHTepdeiicos BbiHOCA

HasHauyeHMe UWHTepdeicoB BbIHOCA MNPOBOAMTLCA B OKHe «/lomoKu» OCHOBHOrO MeHl. B none
nepeyncaeHbl BCe MOPTbI, MPUCYTCTBYIOWME B KOHUIypauun. s HasHAYeHUA AU CHATUA MHTepdeiica nopTa
HeO6XOAVIMO wen4ykom HpaBOVI KHOMKWU MbILWN Ha CTPOKE NMOPTa Bbi3BaTb KOHTEKCTHOE MEHIO U Bbl6paTb O4HY
n3 onepauuii: «Hacmpoume uHmepgpelic», «CHAMb uHmMepgelic».

Mpn yganeHnn uHTepdenca B OTKPbIBLUEMCA OKHe clefyeT YyTBEPAMUTENbHO OTBETUTb Ha BOMPOC
«¥Y0anume uHmepgelicbl Ha 8bI6PAHHbBIX TOMOKAXY.

MoATEEpH AEHHE |

¥ aanMTe HHTER(EACE! Ha BBIDpAHHER: NOTOKAX?

OTHEHS |

PucyHok 32

Mpu HacTpolike MHTepdelica B NOABMBLIEMCA OKHE Ha3HAuYUTb NOTOKY WHTepdeic. OaMH U TOT XKe
NHTepdec MoXKeT 6biTb HasHaYeH TONbKO ABYM MOTOKaMm, NOTOKM C OAHMM MHTepdeincom MayT B OgHOM
HanpasAeHUMN.

i3 HaCc TpOiAKa MHTEpde; _|EI|5|
HHrepderic: IE "I
WHaekc: ID vl

MpHrMEHITE | OtrerHa |

PucyHok 33

Bo3moXHa HaCTpoiiKa rpynnbl NOPTOB, A/1A 3TOFO — BbIAENANUTb rPynny Npu nomoLiy KHonku <Shift>.
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8 ABOHEHTCKWUIA CEPBUC. BKNAOKA «ABOHEHTbI».

ﬂ,aHHbIVI pasgen npegHasHadeH AOnAa paGOTbI c aboHEeHTCKUMMU nopTamMmn My/IbTUNJIEKCOPA. B okHe
0T06pa)+(aPOTCFI KaK NopTbl NPAMbIX aGOHEHTOB, TaK 1 NOPThHI, pa60Tar0Lu,V|e B peXnme KOHUEHTPaUNUN Harpy3Kku.

newcfg.mux

darin  Hactpofikn  CoeamHerme  Koddwrypauma
D | 4+ 4+ XE upp UnM
I'Ina'rbl] .ﬂHHKMI WHTepdeicer  AGOHEHTEI ] I'IthDMnH] Pe3epBMpDBaHHe]
Caor/nopr |HDMBD ||H1|—rre|3¢eﬁc ||-|DDCDHJ'Ib |Pemum | [
20 10001 i] i} EBIHOC + KOHU, Harp.
21 10002 i] 0 BLIHOC + KOHL, Harp.
22 10003 i] i} BLIHOC + KOHL, Harp.
23 10004 i] 0 BLIHOC + KOHL, Harp.
24 10005 i] i} BLIHOC + KOHL, Harp.
25 10006 i] 0 BLIHOC + KOHL, Harp.
26 10007 i] i} BLIHOC + KOHL, Harp.
27 10008 0 i} BLIHOC + KOHL, Harp.
a0 BLIHOC + KOHL, Harp.
31 BLIHOC + KOHL, Harp.
32 BLIHOC + KOHL, Harp.
33 BBIHOC + KOHL, Harp.
34 BLIHOC + KOHL, Harp.
358 EEBIHOC + KOHL. Harp.
36 BLIHOC + KOHL, Harp. |
37 RiiHAr + knHn Harm |
CEA3E BLCTE MNakeToE & o4epean: 0
PucyHok 34

Annapamypa 2ubkozo mynemunnexkcopa "MAKOM-MX". Pykosodcmeo no aKcriayamayuu

59



9 NPOPUNUN ABOHEHTOB. BKTALLKA «[TPODU/IN».

Mpodunn ncnonbayoTcs Na HbICTPOM HACTPOWKM abOHEHTCKMX KomniekToB. OauH U TOT ke npoduib
MOKET 6bITb NPUCBOEH HECKONIbKUM abOHEHTCKMM KOMMNAEKTaM. MaKCMMaibHO MOXKHO c034aTb 32 npoduns.

5 newchg.mux

dakin  HacTpokn  CoedrHeHke  KoHdwrypauws 7

DEEHs v+ ¥ XT upP UMM
I'Ina'rbll ﬂMHKM] Hr—rrepcpencbll Afonermer  Tpoduad ]PesepsupnBaHue]
CozgaHHeEE NpoPHnm9:

Profile 0 NoGasute | Ynanre |
Profile 1
Frofile 2 Mpodune 0
Profile 3 Pt ofcay#HEaHHA MaEHTH®HE ALMA BEISEIESOW ErD T ak.copoH
Prafile 4
Frofils 5 [~ OfpasiarkaFLASH @ Her & Her

Iv Hatop DTMF ~ ADH

" Mepenomocoeka
Min Flash: |200 = ~ DTMF
b aw Flagh: (400 = O TTH 1B kMW
" FSK Bell202
Enokupoeka no Heottor, cer: | 240 O FSKW.23 O TTHAZ el
CoxpaiuTe CopocuTe
CEASE BCTE MNakeTos B ovepeak: O
PucyHok 35

Mpwn HaxaTUKM Ha KHOMNKY «/Job6asumb» NOABAAETCA AMANOTOBOE OKHO, KOTOPOE MO3BO/IAET BKOYATL B
KoHdUrypaumio Hosble Npoduan.

10l x|
HamanbHeii Homep: |22 -

¥ KoHeuHsIH Horep: |31| 'l

Ok | OTrieHa |

PucyHok 36

B0O3MOKHO €c034aTb 0AMH NPOdMAb UK Fpynny Npoduneit, ykasas HauyasibHbl M KOHEYHbIV NOPSAAKOBbIE
Homepa.

Pexxum obcnymBaHMA abOHEHTCKOro NopTa 3aZaeT OrpaHMYeHUA Ha BXOOALLYIO U UCXOOALLYIO CBA3b.
®naru pexkuma obcnyRunBaHuA:

— O6pabomka FLASH — pa3peluaeT Mcnonb3oBaHMe KopoTkoro oT6os (FLASH) B KauecTBe npoueaypbl

poctyna K [1BO;

— Habop DTMF — Bbibop cnocoba ncxogauiero Habopa Homepa;

— Min Flash — MWUHMManbHaa AAUTENbHOCTb pPa3MblKaHWA wnenda, BocnpuHUMaemas Kak Flash.

®dyHKuma Flash ncnonbsyetca ana goctyna kK [BO;

— Max Flash — makcumanbHaa gantenbHocTb Flash. PasmbikaHue wnenda Ha Bpems, npesbillatollee

3TOT NapamMeTp, BOCNPUHUMAETCA Kak 0THoM;

— WdeHmugpukayusa evizvigarowe2o — Bblbop cnocoba nepegaun MHOOPMALMM O Bbi3bIBAKOLLEM
aboHeHTe;
— TaKcogoH — BbIbOp pernma paboTbl C TAaKCOPOHOM.

Ona Toro ytobbl M3MEHeHWA HacTpoek npoduneit BCTYNUAM B CUAY, HEOBXOAMMO HaXKaTb KHOMKY
«CoxpaHumoe». [1ns BO3BpaTa K HACTPOMKAM NO YMOIYAHMIO HaXKaTb KHOMKY «CHpocume».
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10 MOHUTOPUHT
10.1 NMpocmoTp TeKyL,ero coctoasHMA NnoToka E1

Ons npocmoTpa cocToaHusA undposoro notoka E1 nnat 4E1, 4ToP, 8ToP He06X04MMO LLENKHYTb NPABOA
KHOMKOM MbIWN Ha M306pakeHUn HyKHOW nnatbel 4E1 M BblOpaTb M3 KOHTEKCTHOTO MEHHK MYyHKT
«MHGopmayusa», Nnocne Yero NOABMTCA OKHO, coaeprKalllee MHPOPMALIMIO O COCTOAHMM NOTOKa (puc 36).

5|
 CWrHankHaa MHbopMauMa ——— | [~ ABapuu
CAS, npHHATO: CAS, nepenano: Motepa cMrHanav Aa
k10000 k17 0000 | [e1 0101 k37 [1111 Eﬂ?ﬁ;ﬁ‘;’;ﬂfﬂ” et
k2 0000 k18 0000 [k2 1111 k18 1111 T GRS
k30000 k19 0000 fe3 1111 w19 1111 CHHEPOHHSALHM: HeT
k4 0000 k20 0000 |ed 1111 k20 1111 MoTeps uirkaoBak
kB 0000 k21 0000 | [«5 1111 k21 1111 ;”D::;”q”;‘;:;:‘:uﬁg;]u HeT
kB (0000 k22 0000 [k6 1111 k22 1111 PO [aan ] et
k.7 0000 k.23 0000 k71111 k23 1111 Owritior, > 10e-3 (40 3a 10 c] HET
k@ 0000 k24 0000 |8 1111 k24 1111 Oumdor, » 10e-6 (7 za 30 m): HET
k3 0000 k25 0000 |e3 1111 w25 1111 — Cratvcrika
k100000 k.26 0000 |e10 1101 k26 1171 [
k110000 (k.27 0000 |ed1 7117 (k277111 - PONYCKOE: 0
k12 0000 (k.28 0000 | [e12 1111 k28 1111 rosope; 0
k13 0000 k29 0000 [k13 1111 k29 1111 B ceryrny 0,0000
k14 0000 30 0000 |k14 1111 k30 1111 [ e
k15 0000 k31 0000 |15 1111 w31 1111 - B CEKYHAY: 0,0000
3a nepuog, o 1] Ldpoc
' karnnerT O kornnert 1 fkamnnest 2 fkamnnest 3§

PucyHok 37

B AaHHOM OKHE MOXXHO MNPOCMOTPETb OWTbI CUTHaANbHOW WHPOPMaUMKU, KOTopble NepeaaroTca U
NPUHMMAIOTCA MO LWEeCTHAALATOMYy BPEMEHHOMY KaHany UMppoBOro notoka E1, Hannume aBapuii, a TaKke
CYETYMKM OWMBOK M MpPOCKanb3blBaHWA. HaykaTve Ha KHonky «C6poc» npmBoAMT K cBpOCYy BHYTPEHHMX
CYETYMKOB MPOCKANb3blBaHNI MybTUNAEKCOPA ANA AaHHOM NAaTbl.

06Hapy}KeHHble NpU AETEKTUPOBAHUN NPUHATOM NCEBAOC/NYYANHON NOCNeA0BaTEIbHOCTY.
ABapua «loTepa CBEPXUUKNOBOW CMHXPOHM3aUMWU», B AaHHOW CUTyauUU O3HaAYaeT uTo
ncesgoc/ay4aiiHaa Nocnes0BaTeNbHOCTb HA NpUueme He 06HapyKeHa.

/ Mpu BKAOYUEHHOM peXkume « PRBS-test» BmecTo olMBOK ¢ppeiima noAcUMTBIBAIOTCA OLUMBKU

10.2 MpocmoTp TeKyLLero cocToAHnA LdpposBoro NnoToka naartbl 4C64

Onsa npocmoTpa MHPOpPMaLMKM O COCTOAHMU LMPPOBOro NOoToKa nnatol 4C64 HYKHO LWENKHYTb NPaBoi
KHOMKOM MbILIKX Ha M306parKeHnn 3ToM NNaTbl U BbIBPaTb M3 KOHTEKCTHOrO MEHIO NYHKT «MHhopmayua», nocne
4yero NOABUTCA OKHO, cofepKallee MHGOPMaLMIO O NOTOKE.

WHdbopmauya nnaTb C64 ) x|

— ABapuu
MoTepa curHana HeT
Mpuem AlS: HeT

— Craructuka
MNpockanb3bIBaHuii: 0
- MPOMYCKOE: 0
- MOETOPOE: 0

- B CEKYHAY: 0,0000
Owutok PRBS: i}
- B CEKYHAY: 0,
3a nepuog, ¢ 0

0000

Cépoc |

1komnnem‘ 0 AkomnaekT 1 fkomnnekT 2 Akomnnekt 3

PucyHok 38

B AaHHOM OKHE MOXHO MPOCMOTPETH CAeayHoLLyo MHpopMauuio:
— noTtepA CUrHana Ha BXOAHOM NOpPTY;
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— curHan AlS Ha BxogHOM NOpPTY;
— KOJIM4ecTBO OWMBOK IMHENHOrO Koaa (B perkume «PRBS test»);
— KOJIMYecTBO NOBTOPOB U YAANEHUA OKTETOB NPU NPOCKANb3bIBAHUAX.

10.3 NMpocmoTp TeKkyw,ero coctoaHMA naatbl LN

Ons npocmoTtpa MHGOpPMALUM O COCTOAHMM naaTbl LM HyXKHO WeNKHYTb NPaBON KHOMKOW MbIWK Ha
nsobparkeHnn nnatbi LM 1 BbIOpaTb N3 KOHTEKCTHOrO MEHIO MYHKT «MHbopmayus», NOC/ie Yero NOABUTCA OKHO,
cofieprallee MHPopmaLmMio 0 cocTossHUKM naatbl LM (pmc.39).

Tun naare UM LTk

Eepcua nporpataner LU 5.1

Nara ctopkwy N0

1122121403201

Kaprac 12 nin

Sarpyska [%] 10

B patiote [0] 00:54:21

MNepesanyckos B Chpoc

YpoeeHs [-65..+E], b -B5.45
C1HRpOHMEaLMA

Toneko or LN
Cnar un
Mopr

PucyHok 39

[laHHOE OKHO COAEPKUT CeAyYIOLLYI0 MHPOPMaLUIO:

— TWN NAaTbl LLEHTPasIbHOrO NPOLLeCccopa;

— BEpCUIO NporpaMmbl agMUHUCTPATOPA;

— BepcusA BHYTPEHHEero NporpaMmHoro obecneyeHms MyibTUIMIEKCOPa;

— Tvn Kapkaca (6 uam 12 npomnunHui);

— CYETUYMK HenpepbiBHOW paboTbl MybTUNIEKCOPA C MOMEHTA €r0 NOC/IeAHEro nepesanycka (B CKobKax
YKa3aHO KOMYeCcTBO AHeN);

— KOJIMYECTBO Mepe3anycKoB My/IbTUMIEKCOPa;

— YpOBEHb CUrHa/a NOAAHHOIO Ha BXOA, U3MEPUTESA YPOBHSA (CM. Bbile);

—  WCTOYHUK, UCMO/Ib3YEMbIW B S@aHHbIA MOMEHT A/15 CUHXPOHM3aL MK paboTbl myabTunaekcopa (LM, nam
moayn M4E1,2VS, 4C64, 4115, 4E1, 4ToP, 1/2/4DSL(2DSL2)).

MHbopmaLma O KO/MMYECTBE MNepe3anyckoB MY/IbTUMIEKCOPA XPaHUTCA B €ro  BHYTPEHHeW
3HEeproHe3aBUCUMON NamaATKU, COPOC CUETUMKA OCYLLLECTBAAETCA HaxKaTnem KHOMKK «Copocy.
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10.4 NpocmoTp coCcTOAHMA NopTa

[na npocmoTpa MHPopMauumn 06 U3IMEHEHMM COCTOAHUA OTAENbHOrO NopTa TpebyeTca:

— LLEe/IKHYTb NPaBO KHOMKOW MbIWM Ha M306paxKeHUM Hy»KHOM NnnaTtbl nepudepun M BbibpaTb M3
KOHTEKCTHOIO MEHI0 NYHKT « TpaccuposKa nopma;

— BbIOpaTb U3 NPeasIoKEeHHOro CNMCKa HeobXoAUMbIN NOPT, MOCAE Yero NOsSBUTCA OKHO TPACCMPOBKU
(pnc.40);

— nocne NpocMoTpa CoobLLEHNI 3aKPbITb OKHO TPACCUPOBKMU.

1=

MNpuen coobenui ot naarel 6 (4CNY), nopr 0... _A_]
4CNY(6, 0): wcxoaHoe [0 mc)

ACNY(E, 0): saHarue (4592 mc)

4CNY(E, 0): Hatop Homepa (24 mc) OumcTure |
4CNY(E, 0): oreet (396 Mc)

4CNY(E, 0): HaGop Homepa (916 mc) OcraHoeuTE I

PucyHok 40

TpaccupoBKa BO3MOXKHa TO/IbKO ANA NOPTa, Y KOTOPOro YCTaHOBAEHO CoegUHEHUE C ApYTrum
nopTom;
TpaccupoBKa nopTa yaaneHHOro MynbTUNAEKCOPa He NoaaepKusaetcs.
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11 PABOTA C MYJZIbTUNZIEKCOPOM B TEPMWHA/IbHOM PEXKMUME

MNoakntoumtb MK K nopty 1 moayna UMM (MK gonxkeH 6biTb MNOAKNIOYEH K MY/bTUMIEKCOPY Yepes
nocnegoBatenbHbii nopt COM1). 3anyctutb Ha MK nporpammy TepmuHana, Kotopas noaAaeprKMBaeT nepeaayy

dainos no npotokoay X-Modem.
YcTaHoBUTb cnegytowme napameTtpbl COM-nopra MK:
— CcKopocTb 57600;
— 6uUTbl AaHHbIX — 8;
— YeTHOCTb — BbIK/.;
— CcTonoBble 6UTbI—1;
— ynpas/iieHMe MOTOKOM — BbIK/I.

[ns Havana paboTbl B TEPMUHANBHOM peXxume HeobXo0AUMO TPUKAbI C MHTEPBANOM 1-2 CeK. HaxKaTb

Knasuwy < . >—oT MM ponxeH npuiit oteeT B Buae «(0:42:16.045) BF537MUX».
[ns paboTbl B TEpPMUHANBHOM PEXKMME UCNOb3YETCA NPUBEAEHHbIE HUXKE KOMAHAbI:

help

List of commands short descriptions (noKkas nepe4yHs KomaHa)

clear

Clear console screen (o4ncTKa 3KpaHa)

reset

Reset terminal (cbpoc TepmmHana)

uptime

Uptime of MUX (Bpemsa B paboTe)

sync

Setup synchronization source (MoKa3 COCTOAHMA UCTOYHMKA CUHXPOHU3ALMM)

cfg

Operate with MUX configuration

MMeeT c/ieayoLme napameTpbi:

show — nokasbiBaeT KoH$uUrypaumio CPU

store — coxpaHsaet koHdurypaumio CPU Ha EEPROM

rdwr

Change RD/WR

line

Print number of prom line of slot

MMeeT c/ieaytolmne napameTpsbi:

<slot> — BbIBOA, Ha 3KpaH HOMepa NPOMJIMHMUM, KOTOPYIO 3aHMMAET CJIOoT.

lMpu 3anycke 6€3 NapameTpPOB BblAAET NPOMAUHMUIO, 3aHUMAEMYIO HY/IEBbIM C/IOTOM

plines

Print use pline (cNMCOK MCNONb3YEMbIX NPOMMHUIA U 3aHATOCTb ITUX IMHMIA.)

eeprom

Operate with EEPROM
MMeeT cnepyowmii napameTp:
i_want_to_clear — ctupaet nHpopmaumto Ha EEPROM

Show ID of device on slot
UMeeT cneayoLmii napameTp:
<slot> — noka3sbIBaeT MAeHTUPUKATOP NAATbl, CTOALEN B AaHHOW NO3ULUN

hdlc

Manage software HDLC parameters

MmeeT cneaytolime napameTpbl:

<show> — nokasbiBaeT coctoAHne HDLC.

<send> — otnpasnset naket (0x0, 0x1, 0x73) no 0 HDLC
<init <num>> — nHnuuanmsnpyet HDLC Homepom <num>

trace

Trace operations (TpaccMpoBKa BbI30BOB)

ver

Print MUX version (MHbopmaums o cucteme)

q931

Show Q931 status

pri

Manage PRI parameters

MMeeT cleaytolme napameTpbl:

show — BbIBOA, Ha 3KpaH O0T/1aA04HON MHOPMaLUK
on/off — BKNOYUTB/BbIKNOUYUTD

clear — yganuTb Bce napameTpbl

dev help — BbIBOA, CNMCKa NapameTpoBs

dev clear <num> — yaanutb nHgekc PRI ¢ Homepom <num>
dev clear all — yaanuTb BCce MHAEKCHI

dev show — noKasaTb Bce HaCTpOEHHble MHTepPdeNChI
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dev set <num> <slot> <stream>— NPUCBOUTb MHAEKC <NUM> NOTOKY <stream> cnoTa <slot>

va Show Virtual Abons status
MMeeT NapameTp <slot>. BbIBOAUT CNUCOK VA, NPUHAANEKALLMX CNOTY, A TaK XKe COCTOAHUE
aboHeHTOB
sm Manage submodule parameters
UMeET cneaytolime napameTpbl
help — BbIBOA, cMCKa NapameTpos
show — BbiBOA, KOHOUIYpaLmm cybmoayna
store — 3anncb KOHPUIrM Ha EEPROM
on/off — BKAOUMTb BbIKAOYUTL CyBMOAaYNb
<stream><param><value> — ycTaHaB/MBaeT 3HayeHue <value> napameTpa <param>
noToka <stream>
smlink Link to submodule
napameTpbl:
bind <smstream><smchan> <slot><chan> — nnHkyet KaHan CM <smchan> notoka
<smstream> c KaHanom <chan> cnora <slot>
unbind <smstream><smchan> <slot><chan> — pa3pbiBaeT AMHK mexay KaHanom CM
<smchan> noTtoka <smstream> 1 kaHanom <chan> cnorta <slot>
sp Send Packet in Sa — bits (otnpasnsert naker)
links Print links of slot. Usage: links [slot number]
napameTp <slot>. BbiBoA, Ha 3KpaH NMHKOB c/aoTa <slot>
stop Reboot MUX (nepesanyck cuctemnil)
info Print cards info in slot. <Info cards> show cards in slot
MNapameTp <slot>. UHdopmauma o nnate B cioTe <slot>
setip YcTaHoBKa IP-agpeca
setgw YcTaHoBKa IP-agpec wnto3a
setmask YcTaHaBAMBaAET MacKy NoACeTH
setmac YctaHoBka MAC-agpeca
ifconfig Print Net Settings (BblBOA, Ha 3KpaH CETEBbIX HACTPOEK)
swdump Switch dump. For example: swdump 1 2
napameTpsl: <line><chan>. BbiBogut nHpopmaumio o kKaHanax ¢ 0 no <chan> nuHum <line>
synct Printf Sync table (BblBoA TabAMLbl CUHXPOHM3ALMUK)
hdlcstat Printf HDLC Statastic (ctatuctuka HDLC. NapameTtp 1 nan 0.)
chinfo PRI hannel info (BbiBOA, Ha 3KpaH KaHaN0B NpPUHaANENKaLLMX UHTepdelicy BbIHOCA)
readprefs Read prefs (uTeHne KoHoUrypaumm cnota <slot> (napameTp))
readlinks Read links (4TeHMe nuHKOB cnioTa <slot> (napameTp))
readprof Read profiles (4TeHune u BbIBOA, Ha 3KpaH CO34aHHbIX Npodunei)
hdlc_dbg 1—RX on/ 2 —TX on (BkatoyaeT/BbIkAo4YaeT Tpaccnposky HDLC)
session Session state (BbIBOAMUT cOCTOAHWE nogKatoueHus no UDP)
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12 OGHOB/IEHUE BCTPOEHHOTO MO YCTPOMCTBA

[na Toro ytobbl 06HOBUTL BCTPOEHHOE [0 ycTpoincTea, HEOBX0AMMbI CAeaytow e NPorpaMmmbl:
1. MNporpamma TepmuHanos, Hanpumep (TERATERM);
2. Mporpamma TFTP cepsepa.

MocnepoBaTenbHOCTb AENCTBUIM NPU OBHOBNEHUM YCTPOMCTBA:

1. NoaKNUNTb CcKpelleHHbIM Kabenem COM-nopt KomnbioTepa K COM-nopTy ycTpoiictBa (cm.

npuaoxeHue B, nepexoaHuk LMNM);

2. 3anycTutb TEPMUHAJIBHYIO NPOrpammy;

3. HacTtpouTb cKopocTb nepeaayun 57600, dopmat gaHHbIX 8 6uT, 6€3 naputeta, 1 6UT cTonosbIN, 6e3

yrnpaBaeHMA NOTOKOM;

4. 3anycTuTb Ha KomnbtoTepe nporpammy TFTP -cepBepa M BblOpaTb NanKky, rae Aexut daiin
mux537dma.bin (KomnbloTep, Ha KOTOpom 3anyLeH TFTP-server, © yCTPOUCTBO AO/IKHbI HAXOAUTLCS B OAHOM
cetun);

5. Nepesanyctutb UMM, HabpaB KomaHay stop B TepMWHaNbHOM pexkume. OCTaHOBUTb 3arpysky,
yOepKunBas Haxatolh knasuwy <Ctrl>, Ha)kaTb Knaeuwy «X» 3 pasa. B oKHe TepMMHaNbHOM MNPOrpammsl

noABUTCA cnegytoulee:

U-Boot-1.1.3-ADI-2005R4 (Jun 6 2007 - 18:07:36)

CPU: ADSP BF537 Rev.: 0.2
Board: ADI BF537 Macom-MX CPU
Support: http://eltex.nsk.ru/
Clock: VCO: 589 MHz, Core: 589 MHz, System: 117 MHz
SDRAM: 32 MB

FLASH: 4 MB

In: serial

Out: serial

Err: serial

Net: ADI BF537 EMAC

Press ctrl-x twice to stop booting: 0

MXBF>

6. Bectu set ipaddr "IP-agpec yctpoiictea" <ENTER>;

7. BBectu set serverip "IP-agpec KomnbloTepa, Ha KoTopom 3anyuieH tftp cepsep"” <ENTER>;
8. Bsectn KOomaHay save;

9. BBecTtu run upgrade. B OKHe TepMUHaIbHOM NPOrpammbl NOABUTCA CAeayioLLee:

MXBF> run upgrade

Using MAC Address 02:80:AD:20:31:B8

TFTP from server 192.168.0.10; our IP address is 192.168.3.229

Filename 'mux537dma.bin’'.

Load address: 0x1a0000

Loading: #######44H44##444HHt444HH444HHAH4HHHE4HHFEHHHRHHHHHFEHAHRHEHHRSEHS

iiidddddddsdddasdtatasasdsdsddddddtatdtasatananaRaaAdEdEdtdsdsdsdisd
ididdiddidi
done
Bytes transferred = 698076 (aabdc hex)
Erasing Flash locations, Please Wait
Erased 40 sectors
Copy to Flash... done
MXBE>

10. Mepesarpy3sunTb yCTPONCTBO, Habpas KomaHAay reset.
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13 HACTPOMKA PE3EPBUPOBAHWA. BKNAAKA PE3EPBUPOBAHUE

Ona  HacTpolKn pesepBuMpoBaHMA HeobxoguMmo B nporpamme MuxAdmin BbiOpaTb 3aknagky
«PezepsuposaHue»:

3 newcfg.mux®

daiin  Hacrpolew CoeguHedue  KoHndwurypauma 7

Ot OFFLINE AsTo

I'Ina’rbl] HHHKH] Hr—rrepq:eﬂc:bll AﬁoHer—rrbl] Mpoguny  PesepeupoBatie l

[pynna peeeperposatua 1

HacTpouts PesepErpoBaHie BbikA04EHD
Maara Komnnekr Craryc
Patiouqi noTok: - = AKTHEHBIA
PesepeHeii notok: - = NacCHEHEIR

[pynna peeepeMpoEaHKA 3

Hactpoute

PESEDBHDDBBHHE EbIK.AKYEHD

[pynna peeepeMpoEaHKA 2

Hactpoure

Mnaara
Patiouni noTok:

PesepeHeii noTor:

[pynna peeepeupoEaHKa 4

Hactpoure

PeseperpoBaHHe BoIkMOMEHD

Komnaekr Craryc

AKTHEHBIA

MAcCHEHEIR

PESEDBHDDB&HHE EBEIEADYEHD

Mnara Komnnekr Craryc Maara Komnaekr Craryc
Paficumit notok: - - AKTHEHBIA Patioumii noTok: SKTHEHEIF
PezepeHen notok: - - NacCHEHBIR PesepeHeii noTok: MAcCHEHEIR
HeT ceasu COBAWHEHME BEIKAKIHEHO

PucyHok 41

Mynbtunnekcop Makom-MX nosBosiseT co3gaBatb 40 4-x rpynn pesepBupoBaHus 1+1. Ha 3aknagke
«Pe3epsuposaHue» oTobpakaeTca TekyLaa MHGOPMALMA NO COCTOAHMIO BCeX 4-X Tpynn pe3epBUpPoBaHMA.

[ns Kaxkaom rpynnbl pesepBnpoBaHnsA oTobpaykaeTca BKAOYEHO pe3epBUpOBaHMe A1A AaHHOM rpynnbl
WM BbIKNKOYEHO, Kakne M3 noTokoB E1 ncnonb3ytotca B KayecTBe pabouero u pesepsBHoro. OTobparkaeTca
KaKol 13 MOTOKOB B HBCTOFILLI,VIVI MOMEHT ABNAETCA aKTUBHbIM, a KaKol MacCUBHbIM. ,ﬂ,}'lFI Kamp,oﬁ rpynnbl
pe3epBMpPOBaHMA eCcTb KHOMKa «Hacmpoumeoe». 10 HaxKaTUO KHOMKW «Hacmpoume» OTKPbIBAETCA OKHO C
HaCTpoliKaMu Ans BbIBpaHHOM rpynnbl pe3epBMpoOBaHUA:

[” PesepsupoBaHue BrAIOYEHD

Peskim padorel Noroku
Maara Komnnekr
lMepeknyeHue Ha peaepBHbIi NOTOK Pafiowmii notok: - - Oceofoauts
™ MectHan asapua (LOS, SYNC, MFSYNC) oo i . OcsooauTs
[~ YaanéHHasa asapua [SYNC, MFSYNC)
™ Koa®duumert ownbok >=10e-3 o R
K 6ok >=10e-6
™ KoadduumeHt ownbok > & 0410
0: 4E1-1
MNepekoyerie Ha patouuii NoTok g ig - g Bripatt kak patouui
[~ Bosepawatbea Ha patounii NOTOK NPW NPONaaaHuu aBapuu 13 ﬂog 5 5]
e or -
Bpema oTCyTCTEMA aBapWW NEpe BOSEPAETOM Ha patiounil NoToK, M. 1:4ToP-2

_ Brifpare Kak pezepeHbIi
1000 Mo = 1:4ToP -3

" MepeknuuTbeA Ha paBoyuii NoToK

" MNepekuuTECA Ha pe3epBHBIi NaToK

PaspeweHue asapuii pe3epeUpoBaHIA
[ Nepeknyerue Ha pesepe

[~ HeucnpagHoCTE pesepBHOro NOTOKE

CoxpaHute OtmeHa

PucyHok 42
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OKHO C HacTpoMKamu rpynnbl pe3epBuUpoOBaHNA COLEPKUT CaeaytoLime Nons:

«Pe3epsuposaHue 8K/AHOYEHO» - AAHHAA OMLMA BKAOYAET M OTK/IOYAET MEXAHU3M pPe3epBMPOBAHUA
ONA AAaHHOM rpynnbl pe3epBMPOBaHUS.

«Pexcumel pabomel» - paHHOe none NO3BOAAET BblbpaTb perkMm paboTbl A8 AAHHOM rpynnbl
pe3sepsupoBaHua. ocTynHo 3 perxmma paboTbl:

«Asmomamuyeckuli» - NepekNtoYeHne Mexay paboumm 1 pesepBHbIM NMOTOKAMM OCYLLECTBAAETCA B
COOTBETCTBUU C 33 aHHbIMWN KPUTEPUAMM,

«[lepekntoyumocs Ha paboyuli NTOMOoK» - NPUHYAUTENbHOE NEPEK/OYEHNE Ha pabounii NOTOK (MoKeT
MCMNO/1b30BaTbCA A1 NPOBEPKN U TECTUPOBAHWUA),

«[lepeKknoyumoscs Ha pe3epsHsili MOMOK» - NPUHYOAUTENbHOE MEPEKNIOYEHNE HA Pe3epBHbIA NOTOK
(MmosKeT Mcnonb3oBaTbCA A8 NPOBEPKU U TECTUPOBAHWMA),

[na aBTOMATUYECKOro pexmMma paboTbl CyLLECTBYET HECKO/IbKO KpUTEpPUEB MepeKatoYeHua Ha
pe3epBHbIN NOTOK:

«MecmHas aeapus (LOS, SYNC, MFSYNC)» - nponagaHue curHana paboyero notoka uam noteps
LMKNOBOM UM CBEPXLMKNOBOM CUHXPOHM3ALLMN,

«Y0aneHHasa asapus (SYNC, MFSYNC)» - noTepsa LUMK/I0BOW UM CBEPXLIMKNOBON CUHXPOHM3ALMU Ha
yAaneHHOW CTOPOHe,

«KoagpgpuyueHm owubok >=10e-3» - KoapduumeHT olnbok Ha npueme > 1073,

«KoagpgpuyueHm owubok >=10e-6» - KoapduumeHT olnbokK Ha npueme > 10°.

Ecnn B obnactn nepekntoyeHma Ha paboumin NoTok BbibpaHa onuusa «Bo3spawamecs Ha paboyuli
MOMOK npu nponadaHuu asapuu», NOCAe BOCCTAHOBMEHWA paboyero MOTOKa, OH CHOBa CTaHeT
aKTMBHbIM. EcAM AaHHas onuusa OTK/AIOYEHA, NPUM BOCCTAHOBAEHMW pPaboyvyero MOTOKA aKTUBHbIM
OCTaHeTCA pe3epBHbIN MOTOK. TaKXKe MOXHO 3a4aTb BPemMA OTCYTCTBMA aBapwuu nepes BO3BPATOM Ha
pabounii NoToK. Bpemsa moXKHO 3aaaTtb B gnanasoHe ot 100 mc go 5000 mc ¢ warom 100 mc.
«MomoKu» - paHHaA 061acTb NO3BOAAET BbIOpaTb pabounii n pesepBHbIN NOTOKKU. B none «CBobogHble
NMOTOKN» BbIBOAWUTCA CMMUCOK BCEX MOTOKOB, AOCTYMHbIX A5 UCMONb30BaHWA B pe3epBMpoBaHUK. B
pe3epBUpPOBaHNN MOTY UCMO/1b30BaTbCA KOMNAEKTbl naaT 4E1, 4/8TOP, 1/2/4DSL n cyémoayna M4E1L.
[ns Toro ytobbl 334aTb Pabounit NOTOK, HEOHXOAMMO B CNINMCKE CBOOOAHbIX MOTOKOB BblOPaTh HYXKHbIN
MOTOK M HaXaTb KHOMKY «Bblbpame Kak paboyuli». BoibpaHHbI NOTOK 0TObpasuTca B nose «Pabounit
noTok». [na Toro 4tobbl 3a4aTb Pe3epBHbIA MOTOK, HEOOXOAMMO B CMMUCKe CBOOOAHbLIX MOTOKOB
BbIOPATb HY)KHbIA MOTOK W Ha)KaTb KHOMKY «Bbibpamb Kak pe3epsHsili». BblOpaHHbIA MNOTOK
oTobpasuTcA B nosie «Pe3epBHbIN NOTOK». YKe BblIbpaHHble Ana onpeaeneHHOM rpynnbl pabounii
pe3epBHbIA NMOTOKM yOMPatoTCa M3 CNUCKA CBOOOAHbLIX MOTOKOB M Yy)Ke He AO0CTyMHbl Ans Bblbopa B
APYrvx rpynnax pesepsrMpoBaHuto. 1A Toro 4tobbl UISMEHUTb YrKe 3a4aHHble paboyunii Uan pesepBHbIN
NOTOKM, HEOHXOAMMO HaxKaTb KHOMNKY «Oceob600umb» HanpoTUB pPaboyero nan pesepBHOro NOTOKOB.
OcBO6OKAEHHbI NOTOK CHOBA CTAHET JOCTYMHbIM B CNUCKE CBOBOAHbIX MOTOKOB.

Mo HaXKaTUIo KHOMKKU «COXpaHUMBb» TEKYLLIME HAaCTPOMKM COXpaHAatoTcA B paitne KoHourypaumm. Ecam B
nporpamme ycTaHoB/eHa onuusa «flepedasams U3MeHeHUA» AaHHble HAaCTPOMKM NepenaayTcs cpasy B
npoueccop LINM.
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NPUNOXEHUE A. TEXHUYECKOE OMNUCAHUE MOAYNEA OMTUYECKOrO CTbIKA 4TOP-2F, 4TOP-
2FG,8TOP-2F, 8TOP-2FG

1 O6wwue NpUHUMUNbI

Moaynu ToP-2F npegHasHayeHbl N8 COBMECTHON nepegayn undpoBbix NOTOKoB E1 1 NakeToB AaHHbIX
Ethernet yepes ceTb ¢ KOMmyTaumel naketoB. Takum obpasom obecneymBaeTcs NPO3pavyHoOe He3aBMCMMOEe
NOAK/OYEeHMeE Knaccuyeckoro TenepoHHoro obopyaoBaHMa 1 CeTU Nepeaadn AaHHbIX MOBEPX eAMHON ceTeBomn
MHPpacTPyKTypbl. CTPYKTYPHAs cxema MOAyAA NpeacTas/ieHa Ha puc.43.

VAN
A Conpoueccop ] Reset
=
R
3 MEM Clock
§ N
«| | & bl | | s¢
§ S| -
3 _% Ethernet sc
‘§ U cppeE|21M9p L Mi_lkommyTatop| I
1 2-70 YPOBHS R 45
4 8 UART 1,2 | RJ45
Feel KoHsepTop | Serial interfaces
YPOBHEN ] AUB-33
I

PucyHok 43 — CTpyKkTypHasa cxema moayna ToP-2F

Motokn E1 dopmupytotcs dperimepom ycTponcTsa. [ocTyn K KaHa/bHbIM MHTEpPBanam MOTOKOB CO
CTOPOHbl  KOMMYTAaLMOHHOrO MNOAA  OcywecTsaseTca 4yepes npomanHun TDM  mynbTunnaekcopa.
ChdopmmpoBaHHbI NOTOK paszbmeaeTca Ha NakeTbl AanHoMn oT 128 no 1024 6aitT, KoTopble cogep:Kat oT 4 o 32
¢peiimoB G.704. ITK nakeTbl CHaAOXKAOTCA 3aro/0BKaMM B COOTBETCTBMWU C OOHUM M3 NOALEPKMBAEMbIX
CTaH4APTOB U METKAMM NPUOPUTETA U Yepes3 MNaKeTHbI KOMMYTaTOpP HaNpPaBAsSOTCA B ONTUYECKUIA NHTepdENC
W B IMHUIO Nepeaaym BMeCTe C N0/1b30BaTeIbCKMMM NaKeTamm, NOCTYNAOWMMKN Yepe3 abOHEHTCKME NaKeTHble
nHTepdencsl.

ANroputTMbl paboTbl MAKETHbIX KOMMYTATOPOB TFapaHTUPYIOT MNPUOPUTETHYIO Nepegadvy NaKeTos,
COZEepPKALLMX NOTOKOBbIE AaHHbIE.

Mogaynb 4ToP-2F 3aHMMaeT B KapKace My/bTUMN/IEKCOPA OAHO CNOTOMECTO, CMocobeH BbIBOAUTb Ha
npomamHuio TDM veTbipe noToKa E1, moaynm 8ToP-2F, 8ToP-2FG 3aHMMAIOT B KapKace MyabTUNAEKCOpa ABa
CNOTOMECTA M BbIBOAAT Ha NpoMnHUio TDM Bocemb noTokoBs E1. Moaynb LM mynbTunaekcopa obpabatbiBaeT
M NPOM3BOAUT MAPLUPYTU3aLMIO KaHanoB. KonuMyecTBO BbIBOAMMbIX Ha MPOMJIMHUIO MOTOKOB 3apaeTcA
NPOrpammHO, OCTa/ibHble MOTOKU MPOXOAAT «TPaH3UTOM» U He obpabaTbiatoTcs L.
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2 KOHCTpYyKTUBHOE UCNONHEHUE

o ["aszem SC

™

L

! ® Pasrem AUB-33
>

o ..Ibc}]umr[mmp BYST

® [aszem SC

: Paineme RJ-45

L

| 4top
|

Ha nepeaHel
ABa pasvema RJ-45 co

naHenn wmoayna 4TOP-2FG, 8TOP-2FG
BCTPOEHHbIMM
Ans noakntouyeHusa nHtepdencos Ethernet, aBa pasbema SFP ans
Mmoaynen c oNTUYeCKMmmM nHTepdencamm, MHANKATOPbI COCTOAHUA

Paspent RJ-45+
csetToaMogHbIMKM
Paspent RJ-45 «

Iezmo CONS» Qm

Ha nepeaHeit naHenn moayns 4TOP-2F, 8TOP-2F pacnosioxeHbl ABa pasbema RI-
45 co BCTPOEHHbIMW CBETOAMOAHBIMU MHANKATOPAMU ANA NOAKAOYEHUs MHTepdelicoB
Ethernet, KpacHo-3eneHbIN MHAMKATOP COCTOSAHMA MOAYASA M ONTUYECKMX MHTepdelicoB
SYST, AUB-33 gna nogkntoveHma nocnegosatenbHoro COM-nopTa, ABa pasbema tuna SC
ONA NOAKAOYEHMA ONTHUYECKUX UHTepdeiicoB. BepxHuin pasbem SC npegHasHavyeH ana
noaktodeHma uHtepdenca LT ctangapta 100Base-BX, gnvHa BOAHbI Ans nepegavn —
1310 HMm, ana npmuema — 1550 HM. HUKHUI — ana noakntodeHuma nHtepdeiica NT, gnmHa
BOJIHbI AnA nepegaun — 1550 Hm, gna npuema — 1310 Hm.

PacnosioXKeHbl
WHAMKATOpamMu
yCTaHoBKM  SFP
SFP mopayneit BL

n BN, KpacHO-3eneHbl WMHAMKATOP cocToAaHMA moayns SYST, ” - . THesno CONS
A3HEDI » ” |
Ana nogKknoyeHusa nocnegosatensHoro COM-nopra. AR s
BL BNx SYST | s mam
Rx Paspert SFP "_
Tx  GND o |
PacnnHoBKa pa3béma jack -TRS 2.5
3 TexHuyeckue napameTpbl
OCHOBHble TeXHUYECKMe NapameTpbl MoAayel NpUBeAEHbI HUKE.
Tabnuua 5 — OcHOBHble TEXHUYECKME NapaMeTpbl ONTUYECKUX Moy Neit
AboHeHmcKuli uHmepdgelic E1
lNapamempei 4ToP-2F 8ToP-2F 8ToP-2FG
Konuyectso 4 8 8

CkopocTb nepegaum

2,048 Mbut/c

®peitmoBas CTpyKTypa

bes3 koHTpona nan G.704

OxutTep

B cooTtBetcTBuM ¢ G.823

CuHxpoHun3auma

OT Nto60ro 13 UCTOYHUKOB UK BHYTPEHHAA

3ageprkKa nepenaym U3 KoHua B KoHel,

OT 2.5 mcek, HacTpanBaeTca

npOTOKO.ﬂbI NnaKeTHoM WUHKancynaymnm

Minimal header Ethernet, PWE3, TDMolP

KomneHcauua PDV

0-800 mc (KoHUrypupyeTcs)

UHmepapelic Ethernet

Konnyectso 2

Tun RJ45

MNMopaep»Ka cTaHAAPTOB IEEE 802.3, 802.3u, 10BaseT, IEEE 802.3, 802.3u,

100BaseTX. 10BaseT,

100BaseTX,
1000BaseT

CkopocTb nepegaymn 100 M6uT/c (pasaenserca c NOTOKamu 1réeumt/c

E1)

(paspensierca c
notokamu E1)
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®dunbTpaunsa u GopBapAUHT NAKETOB 2048 MAC agpecos
OrpaHnyeHre NoaoCbl NPONyCKaHKUA 0-100 M6uT/c, KoHPUrypupyeTca ans 0-1réwut/c,
KaXK40ro nu3 nopTos KoHduUrypupyerca

ONA Kax[oro us
nopToB

VLAN meTku 1 nogaepka QoS 802.1p, 802.1q

Onmuyeckue uHmepdelicol

Konnyectso 2

CoBmecTMmocTb IEEE802.3, 100BaseBX, SFP IEEEB02.3,
100BaseBX,

1000BaseX, SFP

Cpepna nepegaum

O4HOMO/0BbIM ONTOBOIOKOHHbIN Kabenb SMF 9/125, G.652

OnTnYecKknin pasbem SC
MowHOoCTb NepegatymKka He meHee 12 abm, no 3akasy 0 gbm
BxofHOM AnanasoH npuemHuKa 0+32 gbm

[JAvHa BONHbI

1310/1550 Hm, 1550/1310 HMm.

4 (CseToBaA MHAUKaLMUA

Mocne nogayn NUTAOWEro HanpseHWA KpacHo-3eneHbld MHauKkaTop SYST Ha nepeaHel naHenu

oTobparkaeT cocToaHMe moayns. Bo3aMoKHble cocTosHMA MHAMKATopa SYST npmeeneHbl Tabauue 6.

Tabnnua 6 — UHAMKaLMA COCTOAHMA ONTUYECKUX MOAYJIEN.

CBeyeHne KpacHO-3e1eHOoro
nHamkatopa SYST

CocTosAHMe my/bTUMNIEeKcopa

YacTtoe muraHue 3eneHbim LBETOM

MpoLecc HaYanbHOM 3arpy3KM U AMArHOCTUKN MOAYANA

OfHa 3eneHas BCMbIWKA, Naysa

BbinosHeHa HayanbHasA 3arpyska, MOAy/b roToB K paboTe

[lBe 3eneHble BCMbIWKM, Nay3a

He 3arpy»keHa mmnkponporpamma E1 ppeinmepa

YeTblpe 3e/1eHbIX BCMbILLKM, naysa

HeepHbii System ID

MegasieHHOe MUraHue 3e/1eHbIM
LBeTOM

He 3arpy»eHa nporpamma conpoueccopa

[NvHHanA 3eneHan BCnbllLKa, Naysa

Moaynb paboTocnocobeH, HO HEOBXOAMMO 3aMEHUTb INTUEBYIO
6aTapeiiky

[lBe AnMHHbIe 3e/1eHble BCMbILLIKMK,
naysa

MuTatowee HanpaxeHWe WA TemnepaTypa BHe A0NYCTUMBbIX
npegenos

MocToAaHHOE 3eneHoe cBevyeHune naun
ero oTcyTcrsne

OTKa3 ynpasasaioLLero MMKponpoLeccopa

Ecan npu nogaye 3/1eKTPONUTaHnA MoLynb He nepexoaut B peXXMM FoTOBHOCTU K pa60Te, cneanyer
BbIK/TIOYUTb 3/1IEKTPONMUTAHNE U NOBTOPHO BK/IKYUTL €ro 4Yepes HECKO/ZIbKO CeKyHA. PeKOMEH,CI,YETCﬂ
NOOKNHOYNUTb MOAY/Tb K KOMNbHOTEPY C LLeNIbO ANArHOCTUKUM Yepes3 ﬂOCﬂeAOBaTeﬂbelﬁ nopT.

CocTofiHME KaXKa0ro U3 ONTUYECKUX VIHTepd)E‘l\;ICOB TaKXe MHANUMNPYETCA KPaCHO-3e/1e€HbIM UHANUKATOPOM
SYST

Tabnvua 7 — UIHAMKaumMs COCTOAHUA ONTUYECKUX MHTEPdECcoB Moayei.
CBeyeHne KpacHO-3eneHOro
nHamnkaTtopa SYST
[opUT KpacHbIM, Nepuoguyeckme

3e/1eHble BCMbILWKM

CocTosAHMe onTMyeckoro nHTepodelica

JInHMA OTKAtOYEHA (HET cUrHana Ha BxoAe XoTa 6bl 0gHOro
npuemHmKa)

CoctosaHue nopTa Ethernet nHanumnpyetca aByma cBeToanoaamm, yCTaHOBAEHHbIMUM Ha pa3beme nopTa
— 3eneHbIm LINK n Xentbim ACT.
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Tabnnua 8 — UHAMKauua coctoAaHus nopTta Ethernet.

CBeyeHue 3eneHoro CBeyeHue Kentoro
CocTonHue noprta Ethernet
nHamkaTopa LINK nHamnkatopa ACT
CoefnHeHWe He YyCTaHOBAEHO BbikntoveH BbikntoueH
CoefnHeHMe yCTaHOB/EHO MNMocToAHHOE cBeYeHue BbikntoueH
NpeT nepenaya AaHHbIX MNocToAHHOE cBeYeHMe MwraHue

Mpu HopManbHoOl paboTe Moayns 3eNeHbli cBeToAMoL MHAMKaTopa LINE foKeH NOCTOAHHO CBETUTLCA.

5 NoaknioueHue nHtepdeica Ethernet

UHTepodelic Ethernet B onTuyeckux moaynax obecneumsaeT JOCTYN K MPUIONKEHUAM AUATHOCTUKU U
ynpasneHua no npoTtokoay TCP/IP. MopT Ethernet coeguHsaetca ¢ noptom HUB nokanbHOM ceTu (Npambim
Kabenem) nnm HenocpeacTBEHHO € YNPaBASAOLWMM KOMMNbIOTEPOM (CKpeLleHHbIM Kabenem). Ha ynpasastoem
KoMMbiloTepe HeobxoaMmo Hanunumne npotokonos TCP/IP n knueHTa Telnet Ana AocTyna K yCTPOMCTBY.

’ | [lpu nepeom eKaw4YeHUU HeobxodUMoO ycmaHosumb 044 ynpaensdwwe2o Komnoromepa IP-
adpec u3 nodcemu 192.168.0.xxx, uHa4ye coeduHeHue ¢ moodysem bydem He803MOMCHO.

Mo ymonyaHuio yctpoincteo nmeet IP-agpec 192.168.0.24 Mocne NoAKNHOUYEHUA YCTPOMCTB K CETU MOXKHO
npoBepuTb AOCTYN K Mpoueccopy moayna KomaHgon ping 192.168.0.24. [anee MOXKHO YCTaHOBUTb
TEPMUHA/IbHOE COeAMHEHME C YCTPOMCTBOM NPY NOMOLLM Nporpammbl Telnet U aHaNorMYHOM.

’ |  Bo usbexcaHue HecaHKYUOHUPOBAHHO20 Oocmyna neped Ha4yanaoM 3IKcnAyamayuu
ycmpoiicmea peKomeHOyemca usmeHumeo adpec Mmooy u napoau rnosasioeameneil.

HoBbll1 IP-aapec ycTpoicTBa ycTaHaBAMBaeTcA KOMaHAoM ipconfig. Mocne KaxKaoro usmeHeHus agpeca
ycTpoiicTBa He06X04MMO 3aHOBO YKa3biBaTb |IP-agpec KomnbioTepa, C KOTOPOro 6yAeT BbIMOAHATLCA AOCTYN K
ycTpoicTBy, KOomaHZol hosts. [danee npousBecT nepesarpysky YCTPOMCTBA KOMaHZoW reset, nocne
nepesarpysku IP-agpec 6yaeT MsSMeHeH Ha BHOBb YCTaHOB/IEHHbIN, 1 NoTpebyeTcs NpaBUALHO yKas3aTb agpec
YNpPaBAAIOLLErO KOMMbIOTEPA A4/1A NOJyYEeHUA A0CTYNa K YCTPOWCTBY.

6 KoHdUrypauma v AMarHoCTMKa ONTUYECKMX MoAyNen.

6.1 JloKanbHbIV M yAaNeHHbIN 4OCTYN K MOAY 0.

MpounsBoguMTeNb BbIMYyCKAaeT MOAY/b C yCTaHOBAEeHHbIM IP-agpecom 192.168.0.24 1 macKkoin nopaceTtu
255.255.255.0. Ecim AmManasoH agpecoB JIOKa/bHOW CETU He BKJIOYAET 3TOro afpeca WM yiKe CyliecTsyeT
Apyroe ycTpoMCTBO C 3TUM a4pPecom, caeayeT NOAKAOUYUTL YCTPOMCTBO HENOCPEACTBEHHO K paboyei cTaHuuu
CKpelleHHbIM Kabenem n yctaHoBUTL IP-aapec paboyelt cTaHuumM B gManasoHe 192.168.0.xxx. Bnocneacrtsunu
MOHO M3MEHWUTb agpec YCTPOMCTBA KOMaHAOM ipconfig TakMum o6pa3om, 4Tobbl JOCTYN K YCTPOMCTBY MOT
OCYLLECTBAATLCA Yepes IOKabHYIO0 ceTb nan Internet.

Ecnan agpec 192.168.0.24 moXeT UCNO/Ib30BaTbCA /IOKA/IbHOM CETU, MOAKAKUUTb K Hel YCTPOMCTBO
MOXHO He 3ameHAA IP-agpec.

[na BbINOSIHEHUS KOMaHZA KOHUrypaumm M AMArHOCTUKM, a TaKkKe A1A U3MeHeHMA U obHoBAEeHMSA
NPOrpamMmHoOro obecrneyeHnn BO3MOXKEH KaK JIOKa/NbHbIM, TaK M yAaneHHbl focTyn K ycTporctey. Oba Buaa
[OCTyMa cofepraT eAMHbIA MEXaHU3M 3alunTbl OT HECAHKLUMOHMPOBAHHOFO A[0CTYyMNa, OCHOBaHHbIA Ha
MAEHTUOMKaALMM MO MMEHW MONb30BaTENA W NAPOAL0. YCTPOMCTBO NOAAEP)KMBAET UAEHTUPUKALMIO Tpex
pa3nIMyYHbIX NONb30BaTeNEN: NMPUBUIETMPOBAHHOTO C MMeHeM admin N HENPUBUAETMPOBAHHbLIX C MMEHaMM
operl v oper2. NpuUBUNETMPOBAHHbIN NOAb30BaTE/Ib MOXET U3MEHATb HACTPOMKM YCTPOMCTBA U OBHOBAATL
nporpammHoe obecnevyeHne, HenNpuMBUIAErMPOBAHHbIE MO/Ib30BAaTE/IM  MOFYT TO/IbKO MPOCMaTpPMBaThb
ANarHocTMyecKme coobLLeHus.
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npOM3BO,£I,VITEIIb YCTaHaB/IMBAET NO YMOJIHAaHUIO Caieayrouime naponu:

MUma nonb3osatena MNaponb
admin admin
operl operl
oper2 oper2

Mepep skcnayaTaumnemn ycTpoicTea B Liessx 6e30nacHOCTM HEOBX0AMMO U3MEHUTb 3TU NMAaPOIN KOMAHAO0M
passwd. HoBble Napoan MoryT NpeacTasaATb NOC/AeA0BaATENbHOCTb NATUHCKUX BYKB M undp AanHon fo 18
CMMBOJIOB BK/TIOUUTENBHO.

Ecnn ceepeHna 06 MMeHM Nonb3oBaTeNa UK TeRyLwem IP-agpece yCTPOACTBA yTpPaveHbl U AOCTYN K HEMY
HEBO3MOXEH, MOXXHO BEPHYTb 3aBOACKME YCTAaHOBKM Ceayowmm o6pa3om:

—  BbIKIHOYUTb MOAY/b;

— YCTAQHOBMTb Ha CTapbiXx TUNax nnat nepembidky P10, Ha HOBbIX TMNax naaT nepembliyky P13
(pacnonoxeHa Bosne SFP pasbemos );

— YCTaHOBWTb NAATY Ha NpeXHee MecTo M BKAUYNTL MAKOM-MX.

Mocne 3arpysku MO naatbl NOAKAKYUTBLCA K HEM C MCNOJIb30BaHMEM NMOpTa console uamM npoToKona
telnet n nornHa/napons admin/admin (gna telnet nogknioueHne no craHAapPTHOMY 3aBOACKOMY agpecy
192.168.0.24).

Mocne BbINOJIHEHUA BXO4a B KOMaHAHOM peXKnume HabpaTb:

delete cfg.sys
Ecnn meHanu naponb ana admin, To 4ONO/IHUTE/IbHO BbIMOJIHUTL KOMaHAY:
delete config.sys

BbikntounTb yetpolicteo MAKOM, nssneub nnaty 4TOP (8TOP), CHATb YCTaHOB/IEHHYIO paHee NepemblyKy,
BEPHYTb NJaTy Ha MecTo.

BkntoumnTb ycTporicteo MAKOM. Mnata 4TOP (8TOP) 3arpy3unTcs ¢ 3aBOACKMMM HaCTPOiKaMu

Mpumep BbIBOAA TEPMUHANIBHOM NPOrpaMmbl NPU Habope ONMCAHHbIX KOMaHA;:

Welcome to LPOS
login: admin

password:
Hello admin from 192.168.0.102:61507

LPOS > delete cfg.sys

ok

LPOS > delete config.sys

ok
LPOS >

JIoKanbHbIM J0CTYN K YCTPOMCTBY OCYLLECTBASAETCA Yepe3 nociefoBaTesbHbIA NopT. A 3TOro HyKHO
COeAMHUTb YCTPOWCTBO M MOCAEeLOBATE/NbHbIA NMOPT KOMMbloTEpa Kabesnem W 3anycTUTb Ha KOMMbiOTepe
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TEPMUHANIbHYIO NpOrpammy, noaaepxunsatowyto smynaumio ANSI TepmuHana n npotokon Xmodem nepegaun
¢dannos, Hanpumep, Hyperterminal us coctasa Windows. MapameTpbl HAaCTPOWKKN NOCNeA0BaTeIbHOIO NOpPTa
KomnbtoTepa — 115200 k6ut/c, 8 6UT, 6e3 YeTHOCTH, Be3 KoHTPoAA nepedaun. Mocne 3anycka TEPMUHANLHOM
NpPorpammbl B OTBET HA NPUrAALLIEHNE CUCTEMbI HYXKHO HabpaTb MMA No/ab30BaTeNs, a 3aTemM Maposb, nocne
yero CMCTeMa BbiBEAET NOACKA3KY:

LPOS>

[Janee MOXHO BBOAMTb Nt0Oble KOMaHAb! YNPaBAeHUA U KOHPUIypaLmmn, onncaHHbIE HUKE.

YpaneHHbI AOCTYN K YCTPOWMCTBY OCylLecTBaseTca 4yepes ceTb IP no npotokony Telnet. HacTpoiku
nporpammsl Telnet gonxKHbI BKAOYATb amynauunto ANSI TepMmmnHana n nepesos, CTPOKM Noc/ie BO3BPATa KapeTKu.
[Ons poctyna HyXHO MOAKAHYUTL oAMH M3 aboHeHTCKUx nopTtoB Ethernet K cetn u ybeautbea, uTo
CBETOAMOAHbIE MHAMKATOPbI NMOKa3biBAlOT HaAnumMe coeauHeHua. HeobxoamMmo 3anycTUTb Ha KommMbloTepe
Ntobyto nporpammy — KaneHT Telnet, Hanpumep, Hyperterminal ns coctaa Windows. Ein ykasaTb IP-agpec
YCTPOMCTBA, NPU 3TOM KOMaHAOM hosts ycTpoCcTBa, B CBOKO oYepeapb, A0/MKEH ObITb PaspeLleH A40CTyn K Hemy
KoMMbloTepa € AaHHbIM IP-agpecom. MOKHO paspeLmnTb A0CTYN TONbKO C onpeaeseHHbIX KOMNboTepos (40
naTu IP-aapecos), CO BCeX KOMMNbIOTEPOB JI0KA/IbHOM CeTU UK ¢ 1lo6Oro KOMMbIOTEPA, HanpUmep:

hosts —g —s - Bce y3/bl ceTu

hosts —| —s - y3/1bl 1OKaNbHOW NOACETU U Y3/bl, NEPEUYNCTIEHHbIE B CNUCKE
hosts —p —s - TO/NIbKO Y3/1bl, NEPEYUCNEHHbIE B CUCKe (A0 5 y3108)

hosts —a XXX.XXX.XXX.XXX —S - A4006aBUTb Y3€/1 B CMIMCOK

hosts —d XXX.XXX.XXX.XXX =S - MCK/HOUYNTb y3e/ U3 CMUCKA

[OCTYNHOCTb YCTPOMCTBA MOYKHO MPOBEPUTL KOMaHAOM Ping C yAaneHHOro KoMnbloTepa.

’ | [Ana npedomepaujeHus HeCAHKYUOHUPOBAHHO20 Gocmyna coeduHeHue ¢ ycmpolicmeom
B803MOM(HO MOAbKO ¢ paboyux cmaHyuii ¢ onpedeseHHbIMU, 3apdHee yKA3dHHbImuU IP
adpecamu (trusted hosts).

lMocne 3anycka KAMeHTa Telnet B oTBeT Ha npurnawieHne CUCtembl Hy>KHO Ha6paTb MMA NONb30BaATENA U
napoab, NOCne Yero CUCTemMa BbiBEAET NOACKA3KY:

LPOS>

[anee MOXHO BBOAMUTb /1tOBble KOMaHAb! YNPaBAEHUA U KOHPUIYPaLMM, ONUCAHHbIE HUXKE.

Ecnun nonb3oBaTesib He BBOAWUT KOMaHAbl B TEUEHWE ONpeaeeHHOro BpemMeHu, coeanHermne Telnet byaet
pa3opBaHO YCTPOWCTBOM. 10 ymMONYaHUIO Bpems TalMayTa cocTaBnseT 15 MUMH U MOXKeT ObiTb M3MEHEeHO
KoMaHao timeout.

YteHne n 3anucb ¢ainnos nporpammHoro obecneyeHns nNpu yganeHHOM AOCTyne MpPou3BOAMTCA NO
npotokony FTP. [nsa aToro HeobxoauMmo 3anycTUTb Ha yAaNeHHOM KOMMbioTepe nporpammy — KameHt FTP,
Hanpumep, Internet Explorer. Mporpamma ponxHa vcnonb3oBaTtb passive mode (B IE cooTBeTcTBylOWME
ycTaHoBKM Tools > Internet Options > Advanced > Use passive mode). JloruH u naponb Ans goctyna K
AnpeKTopun /mnt TOT Xe, YTO U ANA NPUBUAETMPOBAHHOIO AOCTYNa K yCTPoicTBY. MoAAEepKMBAIOTCA YTEHME,
3anucb u yganeHue ¢dainnios.

CyLLecTByeT HECKOJIbKO BapUaHTOB ynpaBaeHUa MoayNeM:
—  KOHCOJIb Yepes nocnenosaTenbHbl nopT Telnet (KomaHAHaA CTPOKa, MeHI0);
- snmp.

6.2 Mpumepbl KOHOUTYPUPOBAHUA

B gaHHOM pasgene npusedeHbl ¢ainbl KOHOUIypauumnm AAA HEKOTOPbIX TUMAMYHBLIX NPUMEHEHUIA
MyNbTUMAEKCOpPA.
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6.2.2 TouKa — TouKa (IP-ceTb)

Mynbtunnekcop 1 (IP-agpec: 192.168.0.21):

ipconfig -a 192.168.0.21
hosts -g
elsetup 0,1,2,3 -1 192.168.0.22 0,1,2,3

MynbTunnekcop 2 (IP-agpec: 192.168.0.22):

ipconfig -a 192.168.0.22
hosts -g
elsetup 0,1,2,3 -1 192.168.0.21 0,1,2,3

Bce yeTbipe noToka E1 mynbTMnaekcopa 1 cBA3aHbl C 0O4HOMMEHHbIMW NOTOKAaMM MybTUNIEKCOpaA 2.

6.2.3 Llenouka

COGAVI HeHWne TuNna «TO4Ka-MHOIFroTo4YKa»

MynbTunnekcop 1: (IP-agpec: 192.168.0.21):

ipconfig -a 192.168.0.21 -m 255.255.255.0 -g 192.168.0.1
hosts -g

elsetup 0,1 -1 192.168.0.22 0,1

elsetup 2,3 -1 192.168.0.23 0,1

Mynbtunnekcop 2: (IP-agpec: 192.168.0.22):

ipconfig -a 192.168.0.22 -m 255.255.255.0 -g 192.168.0.1
hosts -g
elsetup 0,1 -1 192.168.0.21 0,1

Mynbtunnekcop 3: (IP-agpec: 192.168.0.23):

ipconfig -a 192.168.0.23 -m 255.255.255.0 -g 192.168.0.1
hosts -g
elsetup 0,1 -1 192.168.0.21 2,3

MNotokn E1 ¢ uwHaekcamun 0 u 1 mynbtmunaekcopa 1 ceA3aHbl ¢ noTokamu E1 ¢ nHpgekcamm 0 mn 1
MynbTURAeKcopa 2, NOoToKN E1 ¢ nHaekcamum 2 n 3 myabtunaekcopa 1 ceasaHbl ¢ notokamu E1 ¢ uHaekcamm O
n 1 mynbTnnnekcopa 3.

7 KomaHpbl TEpMUHANILHOIO yNpaB/eHUA ONTUYECKUMN MOAYNASMM.

B 3TOM pasaene onncaHbl KOMaHAb! YNPABAEHUA U ANArHOCTUKM, AOCTYMHbIE C NOKA/IbHOrO TepMMUHaNa
(KoHCcoNN) ycTpoiicTBa M yaaneHHo no npoTtokony Telnet. Ana Habopa 3TUX KOMaHA HEOBXOAMMO YCTaHOBUTD
coeMiHeHMe C YCTPOMCTBOM 4Yepes3 NnociefoBaTesbHbIA NOPT MAM Yepe3 ceTb Mo npotokony Telnet. Beog
KOMaHJ, 3aBepluaeTca Knasuuwen Bo3spaTta KapeTku <CR>. CnpaBKy Mo BCem AOCTYMHbIM B AaHHbIA MOMEHT
KOMaHAaM MOXKHO NoJslyunTb, Habpas help nam ?

CnpaBKy N0 UCMO/1Ib30BAaHNIO KOHKPETHOW KOMaHZAbl MOXHO NO/y4nTb, Habpas

? umAa_KomaHabI<CR> unu help nma_komaHapI<CR>

Bce 3TM KOMaHAbl TaKKe MOTyT bbiTb YKasaHbl B TekcToBom daiine /mnt/cfg.sys, no ogHoi KomaHae B
CTPOKE, C CMMBOJIOM NEpPeBOAa KapeTKM B KOHUE CTPOKW. B 3TOM c/iydae yKasaHHaa nocnefoBaTesIbHOCTb
KOMaHZ byAeT BbIMO/IHEHA NPU CTapTe YCTPOMUCTBA.
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7.1  CuHTaKCUC KOMaHA,

CWHTaKCUC KOMaHA, BBOAMMBIX B KOMaH,D,HOVI CTpOKe:

KOMaHIa [HapaMeTp | napametrp] [xiod [napamMetTp] ], Iae:

— KomaHOa — cTporo 3afaHHas nocnegoBaTeNbHOCTb CMMBOJIOB, OMNpeaensatolan najbHenlwme
napameTpbl U CMbIC/ BbINONHAEMOro AEeNCTBUS;

—  lNapamemp — KntoveBoe cnoB.o, IP-agpec, macka cetn, MAC-agpec, Yncno, CNoBo, CTPOKQ;

— K4 — 3HaK «-», 32 KOTOPbIM CAenyeT 04MH CUMBOJI.

KomaHza, KNtoun M napameTpbl OTAENAITCA APYr OT Apyra CMMBOJIOM «npoben».

Mpw oNMcaHMM CUHTAKCMCa KOMaHA UCNO/b3YIoTCA caeaytoume 0603HaYeHuA:

— B Yr0BbIX CKOBKax < > yKa3blBatloTcA 06s3aTebHble NapameTpbl;

— B KBaApaTHbIX CKOBKax [ ] yKa3biBatoTca HeobsA3aTe ibHble NapameTpbl;

—  cumBon “|” obo3HauvaeT iornyeckoe “Unu” — BbiIbop MexKay pasAnYHbIMK NapameTpamu;
—  K/Il0YEBbIE C/I0BA BbIAENAKTCA KUPHbLIM LWPUGTOM.

Tunbl napameTpoB KOMaHA.:

— IP-agpec —A.B.C.D —3apaeTcA B BuAE YeTbIpex AECATUYHbIX YMCeN, pa3ge/ieHHbIX TOYKaMK;

—  Macka cetn — A.B.C.D —3agaeTca B BUAE YETbIPEX AECATUYHDbIX YMCe, pa3geneHHbIX TOYKaMmu;

— MAC-agpec — HH-HH-HH-HH-HH-HH — 3apaetca B Buae wectu rpynn 4ucen, pasgeneHHbIX
cumBosiamm “-“. Kaxkaas rpynna coCTOUT U3 ABYX WeCTHaALATEPUYHbIX YMCEN;

[ns ncnonHeHns HabpaHHOM KOMaHAbl HEOBX0AMMO HaxaTb Knasuuwy “Enter”.

[ns nonyyeHMA KOHTEKCTHOM CrpaBKM UCMOJIb3yeTca cumeon “?”.

MocnegHue NAaTb BeAEHHbIX KOMaHZ XpaHaTca B bydepe. YTobbl BOCNONb30BATLCSA PaHee BBEAEHHOM
KOMaHAoM, HeobxoAMMo HaxaTb Knasuwy “N (BBepx) uamn “J” (BHM3).

7.2 CoobuieHunaA o6 owmnbKax

CoobuieHuns o6 olwmnbKax, KOTopble MOTYT BbIBOAMTLCA BO BpPema paboTbl C KOMaHAHOM CTPOKOW,
npueeaeHsbl B Tabauue 9.

Tabnunua 9 — CoobuieHmn 06 ownbKax, BbIBOAUMbIE NpU paboTe ¢ KOMaHAHOM CTPOKOW.

CooblueHune 06 owmnbre

OnuncaHue owmnbKn

PekomeHayemble AeiicTBuA

syntax error: invalid
parameter

HeBepHbIit napameTp

BBecTv NpaBuIbHbIN NapameTp

syntax error: omitted
parameter

MponyuieH napameTp

BeecTu nponyueHHbI NapameTp

syntax error: invalid type

HeBepHbIi TN NapameTpa

BeecTv napameTp NpaBuUAbHO

syntax error: missed value

MponyuweH napameTp Kato4ya

BeecTu nponyuieHHbI NapameTp

syntax error: invalid

MponyuieH o6s3aTesibHbIN

BeecTu nponyueHHbI pasagenntens

delimeter pasgenutenb
privileged comand: no KomaHga HegocTynHa C NOMOLLLbIO KOMAHAb! SU BOMTM Nog,
rights enough Nnonb30BaTesNto nmeHem admin

is not recognized as a
command

KomaHga He 6bina
naeHTMdmuMpoBaHa. BeeaeHa
olwmnboyHan KomaHaa.

C nomoLLbio CNpaBKK « ?» cnepyet
NpoBepPUTb KOPPEKTHOCTL BBOAMMOM
KOMaHZApl.

Open error

OTKpbiTHe dalina He yaanocb

BBecTu npaBuibHOe nma danna
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7.3  CucteMHble KOMaHAbI

ST KOMaHAbI NO3BONAIOT NPOCMOTPETb NI USMEHUTb NAPaAMETPbLI OrlepaLl,MOHHOﬁ Cncremsol, ceeaeHunA
06 YYETHbIX 3anncax ﬂOﬂb3OBaTeﬂel7’I, napameTpbl TepMMHaﬂbHOﬁ ceccmmn n T.n.

help

MNeyaTaeT CNMCOK BO3MOXKHbIX KOMaH4, a NpU yKa3aHMMN KOMaHAbl B Ka4eCTBe MapameTpa nedartaeT
NoACKa3Ky No UCNOJZIb30BAHUIO 3TOM KOMaH/Abl.

help [xomMaHzma] WM ? [KoOMaHIa]

menu

3anyctutb MHTepdeic meHto B daline /mnt/menu nnu B ykasaHHOM B KomaHae daline
menu [-d] [menu file]

napamempel:
-d He UCKNYaTb NYHKTbl MEHIO C OWMBKamKM (ans oTnagkm)
file MCMNO/1b30BaTb YKa3aHHbIM ¢paiin MeHto

defmenu
YCTaHOBUTb MEHIO KaK MHTepdENC NO YMONYaHMUIO, ecaun Katod —d He yKasaH, U uHTepdeiic KomaHaHOM

CTPOKM KaK MHTepdENc no yMmon4aHuto, ec/iv Kawod —d yKkasaH.
defmenu [-d]

napamempel:
‘ -d ‘ nHTepdelic KOMaHOHOM CTPOKN KaK MHTepdelic No yMONYaHUIO

cls

Ouuwaet sKkpaH TepMmMHana.
cls

date

Mo3Bo/IAET NPOCMOTPETb M YCTAaHOBUTb (YCTAHOBWUTbL - TO/IBKO A/1A agMWMHUCTPATOPA) TEKyLLyo AaTy,
ncnosibayemyto yctponctsom. MNpu BBoae 6€3 napameTpoB BbIBOAUTCA TEKyLAn AaTa. MI3MeHUTb ee MOXKHO,
YKa3aB HyXHyto gaty B popmate DD.MM.YY B KauecTBe napameTpa, rae DD — aeHb, MM — mecay, YY — roa, Bce

YNCNa ABYX3HA4YHblE.
date [DD.MM.YY]

time

YCTPOMCTBO MMeeT BCTPOEHHble 4Yacbl. OHM UCNONB3YIOTCA ANA YKAa3aHUA BPEMEHW BO3HWUKHOBEHWA
cobbITUn B XypHane. Mpu BBoae 6€3 NapaMeTpoB BbIBOAMUTCA TeKyLLee Bpema. MISMEHUTb ero MoXKHO, YKa3as
HyKHoe Bpemsa B popmaTe HH:MM:SS B KauecTBe napameTpa, rae HH —yacbl, MM — MUHyTbI, SS — ceKyHAbl, BCe

YnNCaa ABYX3HA4YHbIE. Yacbl YKa3bIiBalOTCA B ANanNa3oHe OT 0 Ao 24. YKa3aHue CEeKyH[ He obAasaTenbHoO.
time [HH:MM[:SS]]

passwd

Mo3BonAeT M3MeHUTb Naposib AAHHOMO NOb30BaTENA WAM APYroro nosb3osaTena (Npw ykasaHuu ero
umeHu). Maposib MOMKET COCTOATb M3 JIATUHCKUX OYKB M uUMbp M MOXKET MMeTb AJIMHY A0 8 CMMBOJIOB
BKNHOUMTENBbHO. Bo n3bexkaHne ownbok npu BBOAE Napo/ib BBOAMTCA ABa pa3a. [onb3osatenb admin moxkeT

U3MEHUTb Napo/ib noboro nonb3osaTens.
passwd [MMa DOJIB30OBATEJIA]

reset
Bbi3biBaeT cOpoc M nepesanyck ynpasaaoLWero MMKPonpoLLeccopa, U HavaibHYO 3arpysky BCeX Y3/10B

YCTPOMCTBA. ITY KOMaHAY MOXKET BbIMNOAHATb TO/IbKO aAMUHUCTPATOP.
reset
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activate

AKTMBMPOBATH (yes) UM A4eaKTUBMPOBaTb (NO) CUCTEMHbIE CEPBUICHI.
activate [-t (nolyes)] [-r (nolyes)] [-h (nolyes)] [-s (nolyes)] [-f (nolyes)]

napamempeo:

-t Telnet cepBuc

-r rs232 TepMUHaNbHbINA CEPBUC

-h http cepsuc

-S cepBucC snmp areHTa

-f ftp cepsuc

snmpcom

YcTaHaB/IMBaET MMEHa snmp Community.
snmpcom <read community> <write community> <trap community> [-2z]

napamempel:

‘ -z ‘ 3anpelLLaeT coxpaHeHne BHECEHHbIX M3MEHEHU B daline KoHdUrypaumm

snmptrapip
YcTaHaBAMBaeT napameTpbl snmp trap.
snmptrapip [ip] [-d|-e] [-z]

napamempel:

ip IP-agpec ynpaBastoLLei cTaHuMM npuHuMmatoweli send traps

-d 3anpeTuTb NOCbINKY traps

-e PaspeLwwunTb NOCLINKY traps

-z 3anpelLLaeT coxpaHeHne BHECEHHbIX M3MeHeHUI B daline KoHdUrypaumm

setdevname
M3meHseT uMmA yCTpoiCTBa, OToOparkaemoe B MNOACKA3Ke KOMaHAHOW CTpoku. [lomoraet
NAEHTUDMLMPOBATDL YCTPOMCTBO.

setdevname <muMsa ycTpoumcTBa> [-z]

napamempeol:

‘ -z ‘ 3anpeLaeT coxpaHeHNe BHECEHHbIX U3MEHEHWI B daliie KoHbUrypaLmm

setdevloc

N3meHseT onuncaHune MeCTONO/I0XKeHMnA MyAbTUNAEKCOopa. MomoraeTt naeHTMOMUMPOBaThb
MYbTUNNEKCOD.

setdevloc <mecTonojoxeHme> [-z]

napamempel:

‘ -z ‘ 3anpeLlaeT coxpaHeHNe BHECEHHbIX U3MEHEHUI B daiiie KoHdUrypaumm

su

Mo3BosnseT 3aHOBO BOUTU B cncremy C apyrum MMeHem nNnonb30BaTeE/IA, HE pPa3pbiBad TEKYLLEro
coegunHeHuA.

su <mMA IIOJIb30BaTeJIA>

timeout

YKa3blBaeT Bpems B MUHYyTax (Man O, 4yTobbl OTKAOUUTL pasbeguHeHWe Mo TalimayTy), B TeyeHue
KoToporo ceccus Telnet moxKeT HaxoAUTbCS B COCTOSIHUM NpocTos. Ecamn nonb3oBaTens He BBOAUT MHPOpMaLMLo
B TeYeHMe 3TOro BpemMeHu, NPoOnCXoauT pasbveanHeHue. Npm NCNONHEHNM KOMaHAbI C KAKYOM — S YKa3zaHHoe
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BpemMA COXpPaHAEeTCA B 3Hep|’0He3aBMCMMOl\;I NaMATU ONA BCexX 6y,£I,YLLI,l/IX ceccun Telnet (MO)KET NCNOTHATbCA
TOJ1IbKO a,EI,MVIHVICTpaTOpOM).
timeout [-s] [MMHYTH]

whoami

MoKasbiBaeT UMsA TeKyllero nonb3osatena (admin, userl, user2).
whoami

exit
3aBepluaeT TeKyllylo ceccuto ynpasaeHusa. OcTaHaBAMBaeT TeKyllyto ceccuto Telnet u paspbiBaer

coeguHeHwue.
exit

ver
OTo6pa>1<aeT TeEKyLWHe Bepcnmn cnegyroimx KOMNOHEHTOB!

Bootloader version BEpCUA 3arpysyumKa;
Operating system version BEpCUA onepaLMoHHON CUCTEMDI;
Firmware version Bepcua muKkponporpammbl E1 ¢ppelrimepa
Environment probe version BEpCUA NPOrpammbl conpoLeccopa
ver
stats
OTobparkaeT MHPopmaunio 06 ycTponcTse.
stats
exec
BbInonHAET Nocnef0BaTeNbHOCTb KOMaHA YKa3aHHbIx B paiine filename.
exec <filename> [-s] [-e]
napamempel:
-S noaaBAsAeT BbIBOA HA 9KPAH Pe3y/1bTaTOB UCNOMHEHUA KOMaHL,
-e noaasnseT BblBOA OWKOKK 06 oTcyTcTBMM daina filename

7.4  KomaHgbl ynpasneHus pannamm.

3TV KOMaHAbl NO3BOIAIOT YNPaBAATb paitlaMm yCTPOCTBa.

cd <dirname>
MeHsAeT TeKyLLMIA KaTasor Ha nodxaTanor dirname TeKyllero Kataaora (40mnycKkaercsa ucnonb3osatb “/”,

“aon

“”n".” pna ykasaHua Ha KOPHEBYIO, TEKYLLYIO U POANTENbCKYIO ANPEKTOPUN COOTBETCTBEHHO).
cd <dirname>

1ls

BbiBOAMT cnNNCOK $paiifioB B TEKYLLEN AMPEKTOPUM YCTPOCTBA.
1s

pwd
BbIBOAUT UMA TEKYLLEN ANPEKTOPUN.
pwd

show

BblBOAMT HAa KOHCONb COAEPKUMOE YKa3aHHoro dalina.
show <filename>
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mkdir
Cospgaet gupektoputo dirname
mkdir <dirname>

delete

Ypansert daiin filename.
delete <filename>

upload
MHuummpyeT nprem daina ykasaHHON AAnHbI (HEOBXOAMMOCTb 3TOrO MapamMeTpa CBA3aHa C TeM, YTO B
npoTokone XModem HeT BO3MOXHOCTM Nepeaatb AMHYy daina TouHo) no npoTokosy XModem, nNpuHATBIN

daiin coxpaHaeTca Nog yKasaHHbIM UMeHeM. Mcnonb3yeTca ToNbKO Npu paboTe ¢ KOHCOAN.
upload <filaname> <len>

uploadboot
UHnummpyeT npuvem ¢anna HayanbHOrO 3arpysumka no npoTtokosy XModem, npuHATbIA dain
coxpaHseTtca B 061acTv 3arpy3umka. Micnosb3yeTca ToNbKo npu paboTte ¢ KOHCONMN.

’ | 3azpy3ka HeeepHo20 dpalina e obsacmb 3azpy3vyuKka npueedem K HEBO3MOMCHOCMU 8
danvHeliwem 3Kkcnayamuposams ycmpolicmeo!

uploadboot

setboot
MepeHoOCUT yKasaHHbIN dalin B 061acTb 3arpysymKa.

’ | 3azpy3Kka HeeepHo20 ¢palina e obaacmb 3az2py34uka npusedem K HE803MOMHOCMU 6
danvHeliwem 3Kcnayamuposames ycmpolicmeo!

setboot <filename>

testfs

HpOHSBO,I[I/IT IIPOBEPKY HA MEJIOCTHOCTH (1)aI71JIOBOI"/'I CHUCTEMBI U IIOUCK IOTEPSHHBIX CEKTOPOB.
testfs [-c]

napamempul:

‘ -C ‘ AONO/THUTE/NIbHO NPONU3BOANTL MOUCK NOTEPAHHbLIX CEKTOPOB

7.5 KomaHabl KoHdurypauum Ethernet u TCP/IP.

3TM KOMaHApbl NO3BOAAIOT NPOU3BOAMTb KOHOUTYpauLmMio M MOHUTOPUHT UHTepdeicos Ethernet. Bce
nHtepoeiicbl Ethernet o6o3HavaloTca B ynpasaatoweil Nporpamme HoMepamm, B COOTBETCTBMM C YKa3aHHbIMK
Ha nepegHelt NnaHenu.

setmac

YcraHasnmBaeT MAC agpec yctpoiictea B dopmate HH-HH-HH-HH-HH-HH, rae H wecTtHaguatepuyHan
umbdpa. Ty KOMaHAY MOXKET BbINONHATL TONbKO agMuHUCTpaTop. Mpu camocTtoAaTensHom mM3meHeHne MAC-
afpeca ycTpoicTea, HeobxoAnMMO cieamMTb 338 HECOBMNAZeHWE aAPECOB Y PA3/IMYHbIX Y3/10B CeTU. M3roToBuTeNb
YCTQHaBAMBAET KaXAOMy YCTPOMCTBY YHUKanbHbli MAC-agpec. lMNocne mameHeHma MAC appeca moxket
NoHagobuTcAa KomaHaa arp —d * Ha ynpasastoWem KoMmnbloTepe A 04UCTKU Tabamubl cootBeTcTBuA MAC u
IP-appecoB ana focTyna K MyabTUNAEKCopY.
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’ UzmeHeHue MAC-adpeca moxcem npusecmu K HenpasusnbHoli pabome ycmpoiicmea.
=
setmac [MAC|-d] [-z] [-s]

napamempel:
-d BoccTtaHoBuTb MAC agpec No ymoa4YaHuUo

-S COXPaHWUTb BBEAEHHbIE AaHHble B haitn KOHOUIypaLmm, He MPUMEHAA NX HEMEANEHHO
-z 3anpeLaeT COXpaHeHWe BHECEHHbIX U3MEHEHU B daiine KoHdUrypaumm

ipconfig

YctaHasnumBaeT IP-agpec myabTUNAEKCOpa, Macky noacety n agpec wito3a. KomaHga 6e3 napameTpos
NOKa3blBaeT TeKywme 3HaYeHUA. YKa3aHHble B KOMaHZe napameTpbl BCTYNAKOT B CUAY HeEMeLJIeHHO nocie
MCNONHEHUA. ITY KOMAHAY MOXKET BbIMONHATL TONbKO aAMUHNCTPATOP.

! UsmenHeHue IP-adpeca yepe3 Telnet-ceccuto npusedém K eé paspbisy.
ipconfig [-a <IP-azmpec>] [-b <IP-ampec slave - ycrTpoMcrea>] [-m <macka
noxmceTtr>] [-g <ampec umipws3a [0 yMoJnuaHmio>] [-v VLAN] [-p vlan PRI] [-s] [-z]
napamempel:
-a IP-appec mynbTunaekcopa
-b ycTaHasnmeaeT IP-agpec slave - ycTpoicTBa (4aHHbIM KAOY NOAAEPYKMBAETCS TOMbKO HA
OBYXNPOLECCOPHbIX YCTPONCTBAX)
-m MackKa noacetu
-g IP-appec wnto3a no ymonyaHuto
-V meTKa VLAN ansa ynpasneHus (0 gns oTcyTCTBUA TErMpPoBaHMA)
-p 61Tbl NpMOpPUTETA, YKasbiBaeMble B MeTKe VLAN ana ynpasneHus
-S COXPaHWUTb BBEAEHHbIE AaHHble B Gain KOHOUIypaLmm, He MPUMEHAA NX HEMEONEHHO
-z 3anpeLaeT CoXxpaHeHWe BHECEHHbIX U3MEHEHUI B daiiie KoHdurypaumm

YcTaHOBKa MO YMOYaHMIO:
IP-agpec—192.168.0.24;

macka noacetmn — 255.255.255.0;

IP-agpec wnto3a no ymonyaHuio —192.168.0.1.

hosts

Mo3B0/IAET BKAOUYUTL OnpeaeneHHblt IP-agpec BHEWHEro KOMNbioTepa B CMMCOK aApecos, C KOTOPbIX
paspelweH [OCTyn K YCTPOMCTBY ANsA ynpaBnaeHus (trusted hosts), uam MUCKAOYMTL €ro M3 3TOro Crnwucka.
Mo3B0/IAET YCTaHOBUTbL TEKYLUMI pPeXUM OocTyna. bes napameTpoB BbIBOAUT TEKYLMIA CMIUCOK AOBEPEHHbIX
Y3/10B. DTy KOMaHAY MOXET BbINOAHATb TO/IbKO aAMUHUCTPATOP.

’ | UsmeHeHMe cnNUCKa aapecoB AoBEPeHHbIX y310B yepe3 Telnet-ceccnio moyKeT npuBecTy K eé
pa3pbiBy 6e3 BO3MOXKHOCTM BOCCTAaHOB/IEHWUA COEANHEHUA C 3TOrO Y3/1a, €C/IU OH UCKJIIOYEH U3
uncNa fOBEPEHHDIX.

hosts [-g|-1l|-p]l[—-a <IP address>] [-d <IP address>]

napamempeoi:

-g pexum gocTyna - ¢ ntoboro agpeca

-l pexXmnm AoCTtyna - C agpecos JIoKanbHoOM noAaceTn, a TakXKe YKa3aHHbIX B CNNCKe

-p peXunm A0CTyna - To/IbKO C agpecos, NPUCYTCTBYHOLWMUKX B CMUCKE

—a AOﬁaBMTb YKaBaHHbIVI agpec B CNMCOK A0BEPEHHDbIX

—d YOanunTb YKa3aHHbIl7I agpec B CNNCOK A0BEPEHHDbIX
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ethstat

3Ta KOoMaHAa MOKasblBaeT TEKyLWee COCTOfHWE BblIOPaHHbIX WAW BCEX MaKeTHbIX MHTepdencos
yCTpolicTBa.

ethstat [Homep nHTepodeiica|cpu] [-m] [-c] [-q] [-r]

napamempeoi:
-m | AONOJIHUTENIbHO OTObpaXKaeTca pexmm paboTbl MHTepdelica

-C | AONO/IHUTEIbHO OTOOpaXKaeTca CTaTUCTMKA PaboTbl HTepdeica

-q | AonosHUTeNbHO OTOoOpaXkaeTcs 3arpy3Kka uHTepodeiica

-r ucnonb3yerca ana cbpoca Tekylien 1 06LIel CTaTUCTUKM (AOCTYNEH TONbKO aiMUHUCTPATOPY)

Pe3ynomam ucnosnHeHus:
CoctosaHue Ethernet nopToB ycTponcTBa, coaepKaT cieaytoume o603HaYeHun:

power down MOPT BbIK/IOYEH;

no link coeauHeHWe He YCTaHOBJIEHO, HET INHUW;

negitiation in progress npouecc aBToonpeaeneHma He 3aBepLLEH;

OK half duplex 10Mb/s COeANHEHWE YCTAHOB/MIEHO peXum obmeHa nonyaynaeKcHbIn
cKkopocTb 10 M6 B cek;

OK full duplex 10Mb/s coegMHEHWE YCTAaHOB/AEHO peXum obmeHa MOAHOAYNNEKCHbIN
cKkopocTb 10 M6 B cek;

OK half duplex 100Mb/s COeANHEHWE YCTAHOBNEHO peXum obmeHa noayaynieKcHbIn
cKkopocTb 100 M6 B cek;

OK full duplex 100Mb/s COeANHEHNE YCTAaHOBNEHO peXMmM obmeHa NoJHOAYNAEKCHbIN
cKkopocTb 100 M6 B cek;

ethmode

3Ta KOMaHAA HacTpamBaeT peXum pPaboTbl BbIOPaHHOrO NAKeTHOro MHTepdeica yCTPoMcTBa, ero
naeHtnoumkatop VLAN, CcKopocTb, Ayn/ieKc, OrpaHuYyeHMe MNpPONycKHOM CcnocobHOCTM W napameTpbl
pe3epsupoBaHua. Ans uenei pe3epBMpPoBaHNA KOMaHAa MOXET OMUCbIBAaTb TOMNONOTUIO COEANHEHUIA MeXaY
ycTpolictBamu. TpebyeTcsa BbINOAHUTb KOMaHAY 411 KaXKA40ro NopTa y4acTBYHOLLENO B Nepesaye AaHHbIX Mexay
YCTPOMCTBAMM U YHACTBYIOLLMMMU B PE3EPBUPOBAHMM (418 Kaxkaoro GparmMmeHTa CETU yYaCTBYIOLLETO B KOJbLLE).

ethmode <port number> [-m mode] [-d 802.3mode] [-v VLAN] [-b db] [-s nolearn|no]
[?-n monitor] [-p no|monitor|reserv|ping] [-1 int] [-t mac port] [-c
taglipltagipliptaglno] [-o pri] [-z]
napamempeol:
-m penm paboTbl — MOXKeT 6bITb 0aHUM M3: down, trunk, multi, access;
-p pPeXUM pe3epBUpPOBaHUA — MOXKET BbITb OAHUM U3: Monitor, reserv, ping;
-V naeHTndpumkatop VLAN;
-b Homep 6asbl AaHHbIX 0 MapuwpyTmsbiumm MAC, ot 0 go 7 (anAa pasHbix VLAN MOXHO
YCTaHOBMUTb pa3Hble bbi3bl XxpaHeHna MAC);
-d CKOPOCTb 1 AynaeKc MoXeT bbiTb ogHMM U3 auto, half10, full10, half100, full100;
-t yKasbiBaeT MAC agpec MynbTUNAEKCOpa, C KOTOpbIM coeAuMHeH AaHHbid Ethernet
nHTepoelc;

-l YKasbiBaeT meTKy VLAN ans cnyxebHbIXx NakeToB y4yacTBYHOLIMX B 0BmeHe CBA3aHHOM C
dYHKUMOHMPOBAHMEM KOJ/IbLL@ B KOTOPOM y4yacTByeT AaHHOe coeguHeHue; MoxKeT 6biTb
MCNO/1Ib30BaHO BMeCTE C K/IlDYOM —m monitor uam —m reserve;

-S Pexkum 6€30MacHOCTM — MOMKET ObITb OAHUM U3: nolearn, no;

-n OnpegenseT uHTepdelic, B KOTOpbI ByayT KONMpoBaTbCA BCe BXOAAWME W MCXogALme
dpenmbl aToro nHTepdelica,-1 ecnm HeT nHTepdenca 419 MOHUTOPUHTa;
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[-m

—C Cnocob ycTaHOB/NEHUA MPUOPUTETOB - MOXKET bbiTb 04HMM W3: tag, ip, tagip, iptag, no;
OnpegaenseT 3aro/IoBKM NPOTOKOA M NOPALOK ONpeaeNeHus NpUopuTeTa;
-0 OnpeaenseT NpMopuTET NO yMon4aHuio (ECiM HET COOTBETCTBYHIOLLMX 3aro/IOBKOB ¢peiima,

WA ONUMA -C yCTaHOBMEHa B No). MoxeT NpUHUMaTh 3HadeHne oT 0 Ao 3 (ctomerabuTHbIi
cBUTY) nnm go 7 (rurabutHbIA CBUTY);

—Z

3anpeLLaeT cCoxpaHeHne BHECEHHbIX U3MeHeH M B dpaline KoHUrypaLumu.

pexcumesl pabomei:
NHTepdelic moxeT paboTaTb B 04HOM U3 CAeAYIOLNX PEKNUMOB:

down MHTepdeNC BbIK/OYEH;

trunk MHTepdelc NponycKaeT TO/IbKO TEerMPOBaHHbIE Kaapbl.

milti nHTepdelic nponycKaeT BCe Kazpbl

access nHTepdelic ncnonblyeTca Ana nepeaadn noab3oBaTe/IbCKMX AaHHbIX

pexcumbl pabomel pe3epeuUposaHUs:
NHTepdelic moxeT paboTaTb B 04HOM M3 CeAYIOLNX PEKNUMOB PE3EPBUPOBAHUA:

monitor | MHTepdelc MCNob3yeTCa B COCTaBe KOJbLIa C PE3epBUPOBaAHMEM

reserv

nHTepdeiic 1Cnonb3yeTca B COCTaBE KOJbLA C Pe3epBMPOBaHMEM, B MOMEHT CTapTa
Ha3HaueH pe3epBHbIM

ping

coctosiHne coeguHenuns Ethernet onpegensertcs ¢ NoMoLLbO NEPUOANYECKO Nepesayn
creumanbHbIX NakeToB (aHa/I0rMUYHO KoMaHae ping)

ethrate

3Ta KomaHAa HacTpanBaeT orpaHUYeHne NPONYCKHOM CNOCOBHOCTM BbIOPAHHOMO MAaKeTHOro UHTepdelica
YyCTpOWMCTBa.

ethrate

(0111213)

<port number> [-r ingress rate limit] [-s egress rate limit] [-p pri]

] [-z]

napamempbi:

-r

OrpaHNYMBAET CKOPOCTb BXOAALLEro NOTOKA NAaKeToB MHTepdelica 3HaYeHNeM B KUNobMTax B
cekyHay. MoeT NpuHUMaTb 3HadeHun ot 128 o 16*1024 (ctomerabuUTHBbIN CBUTY) UAK A0
250%1024 (rurabutHblii cBMTY), O 4N OTMEHbI OTPaHUYEHUS

OrpaHMYMBAET CKOPOCTb UCXOAALLEro NOTOKa NakeToB MHTepdeiica 3HaYeHnem B Kuaobutax
B CEKYHAY. MOXKeT NpUHUMATL 3HaueHuA oT 128 1o 16*1024 (ctomerabuTHbIN CBUTY) Uau Ao
250%1024 (rurabutHblii cBMTY), O AN OTMEHbI OrPaHUYEHMUSA

PeXKMM orpaHuyeHus
0 — Npu orpaHMYEHMM YUMTbIBAIOTCA BCE NMAKETbl (3HAYEHNE MO MOYaHUIO)
1 — yuuTbiBatoTca broadcast, multicast n flooded unicast nakeTsbl

2 — yumnTbiBatoTCcs broadcast u multicast nakeTol

3 — yunTbIBalOTCA TONIbKO broadcast nakeTsl

—p

Habop MHOXUTENEeN ANA OrpaHWYEHMs CKOPOCTM MakeToB c npuoputetamu 1,2,3 no
OTHOLLEHMIO K YKa3aHHOM B —r. 3a43eTcA KaK 3-xpa3pagHoe YMCOo, KaxKablid pa3pag KOToporo
— 3TO MHOMMUTE/b ANA COOTBETCTBYIOLLEro npuopuTeta. MHOXUTENAb MOKET 6biTb paBeH 1
(orpaHMYeHME CKOPOCTM A4A 3TOM ovepeam ByAET TaKUM Ke, KaKk y npeablayliein oyepean)
nnu 2 (orpaHUYeHne CKopocTu Ana 3Tol ouepeam 6yaeT B 2 pasa Bbille, YeM Yy NpeablayLei
ouepean)

3anpeLLaeT CoOXpaHeHNe BHECEHHbIX U3MeHeHMI B daiine KoHPUrypaumm
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ethtype
3Ta KOMaHa NO3BONAET YCTaHOBUTb MPU3HAK OTCYTCTBUA UK TUN MHTepdeiica Ethernet, koTopbi 6yaeT

OT06pa)KaTbCFI B KOMaHAe ethstat. 3Ty KOMaHAY MOXET BbINOJIHATb TO/IbKO aAMUHUCTPATOP.
ethtype <Homep umHTepderca> <nolculbl|bn> [-z]

napamempeoi:

NoO | MOPT OTCYTCTBYET;

cu | nopt 100Base-TX;

bl | onTMyecknin nopt 100Base-FX nepegaya 1310 Hm npmem 1550 Hm;

bn | ontnyecknin nopt 100Base-FX nepegaya 1550 Hm nprem 1310 Hm;

-z | 3anpeLyaeT coxpaHeHMe BHECEHHbIX U3MEHEHWI B daiine KoHdUTrypauum

ethdesc
YcTaHaB/AMBaAET cMMBOIMYECKoe onncaHue uHTepdelica Ethernet unun yaganaet ero npu ykasaHuu kawoua
—d. Ec/iv B onMcaHumM NpUCyTCTBYET CUMBOJT «NPobe» onnucaHne cneayeT 3aK/0UNTb B KaBblUYKM.

ethdesc <cnmcox mmeH uHTepdelcor> [onmcaHMe MHTepdencal|-d] [-z]
napamempei:
-z 3anpeLLaeT CoOXpaHeHNEe BHECEHHbIX MU3MEHEHUI B daitne KoHpUrypaumu.

—d YOanAeT CMMBOIN4ECKOE onncaHne ana Bbl6paHHbIX KaHaoB.

ethreportlevel

dTa KOMaHZa onpeaenseT cTeneHb AeTanus3aumm XypHana u SNMP onoseweHnuit. YposeHb 0O
COOTBETCTBYET OTCYTCTBUIO COXPAHEHMA UM OTNPABKKU COOBLLEHN, YPOBEHb 2 COOTBETCTBYET XKYPHANU3aLUK U
OTMpaBKe Ba*KHbIX COOBLEHNI (MO YMONYAHMIO) U YPOBEHb 5 COOTBETCTBYET COXPAHEHMIO U OTMpPaBKe BCex

€co0bLWEHN (pekum oTnaaku).
ethreportlevel [<port numbers>] [-1 log level] [-t trap level]

napamempeoi:

| YpoBeHb AeTannsaumm KypHana;

-t | YpoBeHb AeTanusaummn onoseLLeHnit snmp;

rstp

3Ta KOMaHAA onpeaenseT HacTPOMKM npoTokona Rapid Spanning Tree Protocol ana nopTos.

rstp [<port numbers>] [-1 port identifier] [-e yes/no] [-c port cost] [-p
yes/no/auto] [-1 link delay]

napamempeoi:

nopTa

-i Port identification. MaeHTUdMKaTOp NopTa. Yem MeHblue MAEHTUOUKATOP, TEM Bbille NPUOPUTET

-e | Edge port —KpaliHuit nopT. Eciv BKAKOYEH, TO NEPEBOAMUTCA B PEKMM Nepeaaqun npu NoaKJAYeHnN
BHelWHeln ceTn, 6e3 3a4eprKKu

-c | Port Cost — cToumocCTb coeMHEHMS.
10 Mb/s: Cost=2 000 000

100 Mb/s: Cost=200 000

1000 Mb/s: Cost=20 000

-p Point-To-Point. BK/itoueHne/BbiKk/l04EeHNE coeAMHEHMNA TUMNa TOYKa-TOYKa.

-l Link delay. Bpems, 3a KOTOpoe NOPT CTAHOBMTCA KPaiHUM, €CAN HET NPULLEALMX NAKETOB OT APYIMX

YCTPOMCTB
rstpbridge
3Ta KOMaHA4a onpeaenseT HacTPOMKM npoTokona Rapid Spanning Tree Protocol ans Bcero ycrpolicTaa.
rstpbridge [-p bridge priority] [-f forward delay] [-h hello time] [-m max

message age]
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napamempei:

-p | Bridge priority. Yem meHbLle 3HaYeHUe, Tem 60/blue NPUOPUTET YCTPOMCTBA.

-f Forward delay. 3agep»Ka nepekntoyeHma nopTa B pexknum Forwarding (B cekyHaax)
-h | Hello time. NHTepBan nocbinkM naketoB BPDU (B ceKkyHAaax)

-m | Maximum message age. MakcMManbHOE BpeMs KU3HW NaKeTa (B CeKyHAaxX)

ipprimap

JTa KOMaHAa NO3BOAIAET HAaCTPOUTb Tabanuy npuoputeToB IP-dpelimos. Mo 6aliTy ToS, cogeprKaliemycs
B MakeTe (yuuTbiBatoTcA 6 CTapwmx 6UT), BbICTaBNAETCA COOTBETCTBYIOWMI MPUOPUTET AAA STOrO MaKeTa.
Tabnvua cocTouMT U3 BOCbMW PErMCTPOB, MOMKHO 334aTb MPUOPMUTETbI KaK A/1A BCEro perncrpa Tak v ans

oTaenbHoro 6aiTa ToS.
ipprimap [-t ToS] [-p pri] [-v registr] [pri vector] [-r] [-z]

napamempei:

-t 6aiT ToS, ANA KOTOPOro 3agaetcs NPUopuUTET (3a4aeTca KaK WecTHaguaTepuyHoe Yncho,
A0MKeH BbITb KpaTeH 4);

-p NpUopUTET ANA YKa3aHHOro ToS (MoXeT NpMHMMaTh 3HadeHue ot 0 ao 3);

-V HOMep peructpa, AAA KOTOPOro 3a4aeTca BEKTOp MNPUOPUTETOB (BEKTOP NPUOPUTETOB
33/3eTca Kak 8-mupaspagHoe [AecATUYHOE YMCAO, KaKabli paspAg KoToporo — 3To
NPUOPUTET ANA COOTBETCTBYOLWEero ToS);

-r YCTaHOBKa NPUOPUTETOB NO YMONYaHWUIO (NPM MCNONb30BaHMM C KAoYoMm -t cbpacbiBaeTca
NpUopuUTET TONbKO ANA 3afdaHHoro Tos, ¢ Kaw4dem -v cbpacbiBatoTcs MNpUOpUTETbI ANA
3aflaHHOrO perncrpa);

-z 3anpeLllaeT coXxpaHeHne BHECEHHbIX M3MeHeHUI B daline KoHdpurypauuu.

lpumep:
NocmoTpeTb TeKyLwme 3HaYeHNA NPUopuUTETOB

LPOS > ipprimap

ToS pri ToS pri ToS pri ToS pri ToS pri ToS pri ToS pri ToS pri

00 00 | 04 00 | 08 00 | OC 00 | 10 OO | 14 00 | 18 00 | 1c 0O
20 00 | 24 00| 28 00| 2Cc 00 | 30 00 | 34 00 | 38 00 | 3c o0
40 01 | 44 01 | 48 01 | 4c 01 | 50 01 | 54 01 | 58 01 | 5¢c 01
60 01 | 64 01 | 68 01 | 6C 01 | 70 01 | 74 01 | 78 01 | 7C 01
80 02 | 84 02 | 88 02 | 8C 02 | 90 02 | 94 02 | 98 02 | 9C 02
A0 02 | A4 02 | A8 02 | AC 02 | BO 02 | B4 02 | B8 02 | BC 02
CO 03 | C4 03 | Cc8 03 |]CC 03| DO 03 | D4 03 | D8 03 | DC 03
EO O3 | E4 03 | E8 03 | EC 03 | FO 03 | F4 03 | F8 03 | FC 03

3apatb npuoputet Ana ToS 98 pasHbim O
LPOS > ipprimap -t 98 -p 0

ToS pri ToS pri ToS pri ToS pri ToS pri ToS pri ToS pri ToS pri

00 00 | 04 00 | 08 00 | OC 00 | 10 OO | 14 00 | 18 00 | 1Cc 00
20 00 | 24 00| 28 00 | 2c 00 | 30 00O | 34 00 | 38 00 | 3c o0
40 01 | 44 01 | 48 01 | 4c 01 | 50 01 | 54 01 | 58 01 | 5¢c oO1
60 01 | 64 01 | 68 01 | 6C O1 | 70 01 | 74 01 | 78 01 | 7C 01
80 02 | 84 02 | 88 02 | 8C 02 | 90 02 | 94 02 | 98 00 | 9C 02
A0 02 | A4 02 | A8 02 | AC 02 | BO 02 | B4 02 | B8 02 | BC 02
CO 03 | C4 03| Cc8 03] cc 03| DO 03 | D4 03 | D8 03 | bC 03
EO O3 | E4 03 | E8 03 | EC 03 | FO 03 | F4 03 | F8 03 | FC 03

3apatb BeKTOp NpuopuTeToB ana ToS 40-5C (peructp 2)
LPOS > ipprimap -v 2 21300201

ToS pri ToS pri ToS pri ToS pri ToS pri ToS pri ToS pri ToS pri
00 00 | 04 00 | 08 00 | OC 00 | 10 OO | 14 00 | 18 00 | 1Cc 00
20 00 | 24 00 | 28 00 | 2c 00 | 30 00 | 34 00 | 38 00 | 3c o0
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40 02 | 44 01 | 48 03 | 4C 00 | 50 00 | 54 02 | 58 00 | 5C 01
60 01 | 64 01 | 68 01 | 6C 01 | 70 01 | 74 01 | 78 01 | 7C 01
80 02 | 84 02 | 88 02 | 8C 02 | 90 02 | 94 02 | 98 00 | 9C 02
A0 02 | A4 02 | A8 02 | AC 02 | BO 02 | B4 02 | B8 02 | BC 02
CO 03 | C4 03| C8 03 |CC 03 | DO 03 | D4 03 | D8 03 | DC 03
EO 03 | E4 03 | E8 03 | EC 03 | FO 03 | F4 03 | F8 03 | FC 03
tagprimap
3Ta KOMaHAA NO3BOAAET HACTPOUTb NPUOPUTETbI TEFMPOBAHHbLIX GpPenMoB.
tagprimap [-t tag] [-p pri] [pri vector] [-r] [-z]
napamempel:
-t 3HadyeHue |IEEE Tag, ana KoToporo 3agaeTca NpuopuTeT (MOXKeT NPUHUMATbL 3HaYeHue
o1 0 a0 7);
-p npuopuTeT A4 YKasaHHoro |IEEE Tag (moKeT npuHMMaTb 3HayeHue ot 0 go 3);

pri_vector | BeKTop npuopuTetoB Ans Bcex 3HayeHui IEEE Tag, 3agaetcs Kak 8-mupaspsgHoe
4YMCNO, KaXKablM pa3pad KOTOPOro — 3To NPUOPUTET aas cooTBeTcTBytouero IEEE Tag;

-r YCTaHOBKAa MPUOPUTETOB MO YMOJYaHUIO (NpU  MCNONb30BaHMM C  KaoHom -t
cbpacbiBaeTcs NPUOPUTET TONbKO ANA 3afaHHoro |IEEE Tag);
-z 3anpeLaeT COXpaHeHWe BHECEHHbIX U3MEHEHUI B daiine KoHUrypaumm
lMpumep:

MocMoTpeTb TEKYLLME 3HAYEHNA NPUOPUTETOB

LPOS > tagprimap

tag pri
00 01
01 00
02 00
03 01
04 02
05 02
06 03
07 03

3apaTb npuoputet ana IEEE Tag 5 paBHbim O

LPOS > tagprimap -t 5 -p 0

tag pri
00 01
01 00
02 00
03 01
04 02
05 00
06 03
07 03

3agaTb BEKTOP NPUOPUTETOB

LPOS > tagprimap 1230011

tag pri
00 00
01 01
02 02
03 03
04 00
05 00
06 01
07 01
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ethtest

3Ta KOMaHAa No3B0oJIAET TECTUPOBATb COCTOAHUE Kabens, NOAKNOYEHHOIO K MeZHbIM NOpPTaMm.
ethtest [port number]

Pe3ynbmam ucnosnHeHusA:

normal cable K MOPTY NOACOEANHEH UCMPABHbIV Kabenb
short in cable K NOpTy NoAcoeAnHEH HencnpasHbIN Kabenb
open in cable BTOPOM KOHeL, Kabensa HUKyAa He noAcoeaMHeH
test fail TeCT He CMOT 3anyCTUTbCA

test not completed | TecT He cmor 3aBepLINTLCA

Mone amplitude oTparkaeT BepHyBLIeecs HanpsaxKeHue (3HayeHne Ox1F cooTBeTCcTBYET HanpaXeHuto +1B,
3HayeHue 0x10 — HanpsKeHuto 0B, 3HayeHne 0x00 — HanpsaKeHuto -1B).

Mone distance nokasbiBaeT NpUmepHoe pacctosHue (B MeTpax), Ha KOTOpOM npousoluen o6pbiB Uau
3aMblKaHue Kabena.

lpumep:
TecTnpoBaHue nopToB 2 1 3

LPOS > ethtest 2,3

# status amplitude distance
2 open in cable 18 1
3 normal cable 10

7.6  KomaHgbl ynpassieHus coctosHnem nHtepdeincos E1.

3TV KOMaHAbl NO3BONAIOT MPON3BOANTL KOHOUIYPALIMIO U MOHUTOPUHT BUPTYanbHbIX KaHanos E1/G.703,
a TaK!Ke AMarHocTuky nHtepdelicos E1 n obbeanHeHNE MyNbTUNAEKCOPOB B CTeK. Bce nHTepdeiichl E1/G.703
0603HaYaloTCA B ynpaBasAowWwen nporpaMme HOMEPAMM B COOTBETCTBUM C YKA3aHHbIMKW HA NepegHei naHenu
0603HayeHnAMN. MHOrMe KOMaHAbl AOMYCKAOT yKasaHMe CnucKka MHTepdencos B BUAE NOCAEL0BaTE/IbHOCTH
HOMepoB MHTepdencos, pasgeneHHbIX 3anaATbiMK. Ana paboTbl ¢ NOAKaHANOM HeObXoAMMO Mocne Homepa
nHTepdelica yKkaszaTb HOMepa TaMM-CNOTOB, UCMONb3YyeMbIX B MOAKaHase, B cieaylolem dopmaTte: HoOmep
uHTepdelica: AnanasoH TaliM-cN0TOB (Haya ibHbIN TAMM-CNOT — KOHEYHbI TaliM-C/I0T) UKW CMUCOK TalM-CN1I0TOB
Yyepes 3anAaTylto.

elstat

MoKasbIBaeT cTaTyC BCeX UM BblBpaHHbIX MHTepdeincos G.703.

KomaHga no3BosiAeT nonyuuTb TeKyllee COCTOAHME WM CTAaTUCTMYeCKYyld WHpopmauuio o pabote
uHTepodeiicos E1. CTaTUCTMKa HaKanauBaeTcA 3a MNociegHuWe cyTKM paboTbl ycTpolctBa € 15-MUHYTHOM
Aetanusaumein. Takum obpasom, Mmeetcs 96 MHTEPBANIOB, KaXKAbl U3 KOTOPbIX COAEPMKUT CTAaTUCTUYECKYHO
MHbOPMaLUMIO 3a onpeseneHHbI BpeMEHHOM NPOMEXKYTOK. MiIMeeTca BO3MOXKHOCTb MPOCMOTPA CTAaTUCTMKM 3a
BblbpaHHble MHTepBasbl, 33 TEKYLLMA MHTEPBAA, a TaKKe 06LLel CTaTUCTUKM 33 BCE BPEMSA ee HaKOoMJIeHus.
NHTepBanbl Hymepytotes oT 0 o 95, rae 0 — 3710 TeKywmMii MHTepBa. Mo yMoi4aHMIO BbIBOAUTCA CTAaTUCTUKA 33
nocnegHue 3 WHTepBana, BKAKOYAA TEKYWMIA UHTEPBaa, M CYMMapHaA CTaTUCTMKA 33 OCTa/ibHOE Bpems
HakonneHua. Ecan nogpas naylime MHTEpBaibl He COAEepKaT OWMBOK, TO OHW OTOOpPAXKATCA KaK OAMH

WUHTepBan.
elstat [-m] [-d] [-s] [-t] [-c] [-e] [-1] [-f] [-g] [-b] [-i beg] [-] end] [-
r] [-h]

[<cnMcok MMeH MHTepdelcoB>]

napamempei:
-m oTobpaxaeT UHPopmaumto 0 KOHOUTypaLmm coeanHeHNN nHTepdericos
-d oTobpaKaeT cMMBOIMYECKOE onncaHue nHtepodeica E1
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-s oTobpaXkaeT NapameTpbl Nepesayn (Bepcus NpoToKkona, 4JnHa ovepesum...)

—t oTO6payKaeT CTaTUCTMKY 33EePMKEK NMPUXOA0B NAKETOB

—C oTob6paKkaeT MHPOPMALMIO O CYETYMKAX OLUMBOK CTAHUMOHHOM CTOPOHbI MHTEpdelicos E1

-e oTobpakaeT MHPOPMaLMIO O CHETYMKAX OLIMBOK B NaKeTHOW cpese nepesayn uHtepdeincos
El

| oTO6paKkaeT MHPOPMALMIO O BHYTPEHHUX CHETUMKAX OLIMBOK B MHTepdeice E1

-f oTobpakaeT MHGOPMALMIO O BHYTPEHHUX CYETUYMKAX OWMOOK B NaKeTHOM cpese nepeaayn
uHTepdeiicos E1

-g oTO6payKkaeT CyMMapHYH CTaTUCTUKY 32 BECb NEepPMOoA, HaKONIEHUA (MCNONb3YeTCA C KAoYaMm
-t, —, -e)

-b oTob6pakaeT Nepunosbl, B KOTOPbIX MPOUCXOAUAN OWMBKM (MCnoib3yeTcs C KalYamn —C, -€;

€C/IN HET KAtouen —i n —j, To oTobparkatoTca Bce nepnoabl ¢ ownbKamm)
i beg — Homep MHTepBana, HauMHaA C KOTOPOro HeobXxoAMMO BbIBOAMTb CTAaTUCTMKY (Mo
ymosiyaHuio beg=0)

- end — Homep WHTepBana, [0 KOTOPOro HeEO6XOAMMO BbIBOAUTL CTATUCTMKY (MO YyMOAYAHUIO
end=beg+3)

-r ucnonbsyetrca pgna cbpoca Tekylwenm M obwei CTaTUCTUKKM  (A0CTyneH TOAbKO
aAMUHUCTPaTOpPY)

-h NCMNONb3YETCA NPUHYAUTENBHOIO Hayana HOBOro nepuoga cbopa CTaTUCTUKM

pe3yabmam UcnosiHeHUs:
CocTosaHue E1 nHTepdeiicoB ycTPOICTBa, COAeprKaT cieaytolme 0603HaYeHUn:

OK HOpManbHOEe PYHKLUMOHUPOBAHME

RAI WHAMKaTOp yaaneHHoM owmnbKm B E1 noToke (ycTaHAaBAMBAETCA CTaHLMeEN)
NOS | oTcyTCcTBME CMIHANA Ha BXOAe NPUEeMHUKA

AlS WHANKATOP OLWMOKK

LOS MHANKATOpP OTCYTCTBUA CMHXPOHM3aumn G.704

EOS WHANKATOP Ha/IMUNA e AMHUYHbIX OLIMBOK CUHXpOHM3aumn G.704

elhist
BblBOAUT rucTOrpammy pacnpefeneHuss BpemMeHM 3a[ep’KKM NpUXOoAOoB NAKeToB A1 BCEX WU
BblIbpaHHbIX MHTepdelicoB G.703. MTMcTorpamma CTpoMTCA Ha OCHOBE CTaTUCTUKKM, COBpaHHOM 3a ABa NocneaHUX

15-MUHYTHbIX MHTEpPBaNa.
elhist [-m|-t|-r] [<cnumcokx uMeH uHTepdercor>]

napamempeoi:

—m | CTPOMTCA TONbKO YacTb IMCTOrPaMMbl B OKPECTHOCTU MaKCUMyMa
-t BbIBOAUTCA MHDOPMALMA O pacnpeseneHn B TEKCTOBOM BUAe
-r cbpocC CTaTUCTUKK, MO KOTOPOW CTPOUTCA rMCTOrpamma

lMpumep:
BbiBOA, MHbOpPMALMKM O pacnpeaeneHnn BpeMeHW 3afepKKN ansa Bcex uHtepdencos E1 ycTpoiictea B
TEKCTOBOM BUAe:

LPOS > elhist -t

Histogram for channel 0

delay interaval,ms number pkt P
[-inf ; -0.25) 0 0.000
[-0.25; -0.20) 1 0.000
[-0.20; -0.15) 6 0.000
[-0.15; -0.10) 8 0.000
[-0.10; -0.05) 35 0.000
[-0.05; 0.00) 16277 0.130
[ 0.00; 0.05) 108752 0.869
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[ 0.05; 0.10) 36 0.000
[ 0.10; 0.15) 7 0.000
[ 0.15; 0.20) 7 0.000
[ 0.20; +inf ) 0 0.000
Histogram for channel 1
delay interaval,ms number pkt P
[-inf ; +inf ) 0 0.000

MocTpoeHuMe rmcTorpaMmmbl BPEMEHW 3a€PMKKM 418 04HOro U3 nHTepodeicos E1
LPOS > elhist O

Histogram for channel 0
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eldesc
YcTaHaB/AMBaAeT CMMBOIMYECKOe onncaHme uHTepdelica E1 unam yaanser ero npm ykasaHum Katoyda —d.

Ecnu B onucaHum NPUCYTCTBYET CUMBON «npo6en» OonuncaHue cnenyert 3aKN0YNUTb B KaBblYKMU.
eldesc <cnmcok muMeH uHTepdelcor> [onmcaHue uHTepdercal-d] [-z]

napamempel:
-z 3anpeLaeT CoXxpaHeHWe BHECEHHbIX U3MEHEHUI B daiiie KoHUrypaLmu.
—d YOANAeT CUMBOJIMYECKOE OMNUCaHMe A1 BbIOPaHHbIX KaHa/0B.

elsetup

CNy»KUT pns yCTAaHOB/IEHMA BUPTYaNbHOTO COEAMHEHMA MeXAYy YKasaHHbimM E1 mHTepdencamm Ha
JIOKAJIbHOM MyAbTUNeKcope U yaaneHHom, onpegeneHHom ero MAC uam IP-agpecom. KomaHpa moxket
BbINOJIHATLCA TO/IbKO aAAMUHUCTPATOPOM U A0KHA ObiTb BbINOJHEHA COOTBETCTBYOWMM 06pa3om Ha obomx

KOHUaXx BUpTyasbHOro coeanHeHunAa
elsetup <umMmg JokaJbHOT'O MHTepdelca> [-d|-r|-1|-1i IP-ampec [-k] <uMsa yHmaJIeHHOTO
uHTepbevica>] [-z] [OpyT'ue oapaMeTpPh]

Umsa nokaneHo2o uHmMepgelica:

Mmsa nokanbHOro wuHTepderica 3To Homep wWHTepdelica E1l M CNWCOK TaliMcnoToB, PasfeseHHbIX
AoeTtourem. CnMCoK TaMMC/IOTOB MNpeAacTaBaseT coboi nepeyncieHme HOMepoB TakMC/IOTOB, Pa3AeNeHHbIX
3aMATbIMM, LONYCKAETCA TaKKe UCMOIb30BaHNE UHTEPBA/IOB Pasfe/IeHHbIX 3HAKOM TUpe, Hanpumep:

1:0-31

1:0-15

1:1,12-14

Ecnv cNMCOK TaMMCNOTOB ONYLLEH, CYMTAETCSA, YTO NepedncaeHbl Bce Tanmcaotbl 0-31

napamempei:
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—d nepesoauT MHTEpdENC B COCTOAHME «BbLIKAOYEHO» (y 3TOro K/AKYa MNpUOPUTET Nepes
OCTa/IbHbIMM KNtO4aMK).

=i ycTaHaBamBaeT IP-agpec MyabTMNAEKCcopa, C KOTOPbIM ByAeT CBA3aH yKa3aHHbIN MHTepdeiic.

—k YKa3bIBaeT, YTo cneayeT ucnosnb3osaTh pure Ethernet npotokon 6e3 IP/UDP 3aronoBKos.

- BK/IIOYAET PEXUM SIOKANbHOMN NETAN.

-r BK/IIOMAET PEXUM YAANEHHON NeTaun.

-V yctaHasamsaeT VLAN ID 802.1p ansa nakeToB yKasaHHOro uHtepdeica, MeTka 3a4aeTca Kak
aecatnyHoe yncno ot 1 o 4095. 0 — o3HayaeT OTCYTCTBME METKM.

-0 ycTaHasamBaeT 6utbl npuoputeta VLAN ID 802.1p gns nakeToB yKasaHHoro uHTepdelica,
NPUOpPUTET 3343eTCA Kak aecATMYHoe yncio ot 0 oo 7.

—q yctaHasamBaeT IP TOS pgns nakeToB YyKasaHHOro WHTepdelica, MeTKa 3agaeTca  Kak
WeCcTHaALaTePUYHOE YNUCIIO.

-u YCTaHaBAMBAET PEXUM NPO3PaAYHOM Nepesaun 6e3 KOHTPONA GPEMOBOI CTPYKTYPbI.

-s YCTaHaB/MBAET PEXUM MPO3PaAYHOM Nepesaymn c KOHTponem GppenmoBOM CTPYKTYpbI.

—j yCTaHaBAMBAET pa3sMep BbIXOAHOM ovepeam B MUAANCERYHAAX (AONKHO 6bITb HonbLue 2).

—-a yCTaHaBAMBAET BPeMA ycpeaHeHMA 3a4epKKn B Ethernet-kaHane B cekyHAax (401XKHO ObITb
oT 1 po 32). Yem bonblue Bpema ycpegHeHus, TeEM [0Jblue UAET NPOLLEeCC YCTAaHOBAEHMUSA
CTabuNbHOM BbIXOAHOW YaCTOTbl, HO TEM MeHee YyBCTBUTE/IEH MOTOK K BapuaLMAM BpeMEHU
334EepPKKN Nepesayvm NakeTos.

- YCTaHaB/AMBAET MaKCMMabHOE BPEMA IKCTPANONALMUN.

-p YyCTaHaBAMBAET pa3sMep AaHHbIX B NaKeTe B 6anTax (L0NKHO 6bITb KpaTHO 128).

-C BKAoYaeT (yes) wuam BbikntovaeT (no) ckatve E1 noToka. Ecnm cKaTue BKAOYEHO, TO
Hencnosibdyemble B KaHane TakMC0Tbl He nepeaatoTca.

-f €C/IN CXKaTue BKJIIOYEHO, YCTaHaBAMBAET MHTepBan B muanucekyHgax (ot 10 ao 300000)
MeXXay nepegayvamu NakeTos co Bcemu Tamcnotamu (keyframe nnHrepsan).

—X YKa3blBaeT WCTOYHUK CUHXPOHM3auMM noToka E1, Homep wHTepdelica E1 BbiGMpaer
WUCTOYHMKOM CMHXPOHM3aUMM BXOAALWMA MOTOK Ha YKasaHHOM WHTepdeice -1 (no
YMONYaHUIO) peXMM BOCCTAHOB/IEHUSA YACTOTbl.

-t YCTaHaBAMBAET MPUOPUTET MPU  BOCCTAHOBNAEHUW CUHXOHM3AUMKM (NPM  HECKOAbKMUX
nogKaHanax) noAKaHaa ¢ MaKCUMAJIbHbIM NPUOPUTETOM BYAET UCTOYHUKOM CUHXPOHM3ALUN.

-e YKa3bIBaeT Bepcuto NpPoToKosa nepegadn E1 3 nam 4. Bepcma 3 He noaaeprKMBaET CxKaTme u
BblAeNeHne NoAKaHaNoB.

-b BKAtoYaeT (yes) wAM  BblkAO4YaeT (noO) pexMm KOHTpona u  nepegaum PRBS 15
nocnefo0BaTe/IbHOCTH.

-n 3agaeT uma nHtepdeica.

-z 3anpeLaeT COXxpaHeHNE BHECEHHbIX U3MEHEHNI B Palinie KoHbUrypaumu.

3Ha4YeHMA NO YyMOIYaHMI0:

Mone npuopwuteta 802.1p —7;

Mone ID 802.1p — 32;

BanT ToS — He 3aaaH (=0);

Pasmep BbIxogHOM oyepeaun — 3 Mc;
MakcnmansHoe Bpemsa akcTpanonaumm — 20 mc;
Pasmep AaHHbIX B NakeTe — 256 6aiT;

keyframe nHtepsan — 500 mc.

eltest

YnpaBnaeT reHepaTopomM TECTOBOro CUrHasa uHTepdenca E1l. KomaHaa MOKeT BbINOAHATLCA TO/IbKO
AdAMUHNCTPATOPOM.

eltest <cnmcokx mMeH uHTepdercor> [-r] [-d]
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napamempoi:
-r BK/tOYaeT 6uT RAI B reHepupyemoli nociefoBaTeIbHOCTY.
—d OTK/IIOYAET reHepaL o TeCTOBOrO CUrHana.

elloop
YcTaHaBnMBaeT peXkum TecToBOro waenda ansa BbibpaHHbIX nopTos E1. KomaHaa MOKeT BbIMOAHATLCA
TO/IbKO aAMUHUCTPATOPOM.

elloop [-1l|-r|-d] <CcOMCOK MMEH HOPTOB>

napamempei:
- YCTaHOBKa peXxmnma NoKaAbHOro wherda.
-r YCTaHOBKa yAaNeHHOro TeCTOBOTO Wwaenda.
-d CHATME TECTOBbIX WAendoB.

elvirtual

MpeaHasHavyeHa 419 ONWCAHUA CTEKOBOFO COEAMHEHUA YCTPOMCTB. Onpeaenset HOBble BMPTYasibHble
uHTepdelicbl (Ana HoBbIX MHTepdENCOB) UK yKa3biBaeT 6a30BOe YCTPOWUCTBO (AN peanbHbIX UHTepdencos).
KomaHza MoXKeT BbINOAHATLCA TO/IbKO aAMUHUCTPATOPOM.

elvirtual <comMcox wMMeH JOKaJIbHHX UuHTepdercoB> [-m MAC anpec] <CIMCOK MMeH
yIOaJIeHHEIX MHTepdelcor> [-2z]
napamempei:
-m yAanAaeTr umeruleeca CtTeKoBoe coegnHeHmne
-z 3anpeLLaeT CoOXpaHeHNe BHECEHHbIX U3MeHEeHMN B dpanne KoHpurypaumm

7.7 KomaHgapl 06LLel ANarHOCTUKM.

[aHHble KOMaHAbl NOKa3bIBAlOT TEKYLME 3HAYEHUA MUTAIOLWErO HANPAXKEHUA U TEMNEPATYPbl BHYTPU
ycTpoicTBa M obecneumBatoT AOCTYN K XKypHany, B KOTOPbIA 3aMMCbiBalOTCA BCE CUCTEMHbIE COOBLLEHMS.
HypHan cogeput 2730 nocnegHux COOBWEHMI WM HAXOOMTCA B CUCTEMHOM MNamMATU YCTPOWCTBA, M
No/1b30BaTeNN, KaK NPUBUNErMPOBAHHbIN, TaK U HENPUBUAETMPOBAHHbIE, HE MOFYT CTepeTb coobuieHus. Bee
aHomanuu B paboTe: nponagaHuve WAW NOABJAEHME CUrHANA Ha BHEWHWUX MHTepdelicax, NoakAlYeHUe u
OTKNtOYEHMe paboyelt CTaHLMM AN KOHPUIYPaLLMM YCTPOMCTBA 3aNUCbIBAOTCA B )KyPHa C YKa3aHWeM BpeMeHU
BO3HWKHOBEHMUSA.

envir
Moka3sblBaeT BeAUYMHY MUTAOLWLEro HAMNPAMEHUA W TemnepaTypy YCTPOMCTBA, €CAN YKa3aHHble
napameTpbl AOCTYNHbI LIMY.

envir

log

BbIAaeT Ha 3KPaH CMUCOK CUCTEMHDbIX COO6LLI,eHMﬁ C MOMEHTa nocnegHero BKAK4YeHuUA.
log [-a]

napamempei:
—a | BK/IIOYAET BblAavy BCEX CUCTEMHbIX COOBLLEHMIA, XpaHALWMXCA B paitie KypHana.

ping
MNocbinaet ICMP-nakeT No ykasaHHOMY ceTeBOMY agpecy M BbIBOOUT B OKHO TepMMHana Bpema ero

nepegayn tyaa 1 06paTHO nnn coo6u.|,eHme 06 OTCYyTCTBME OTBETA.
ping <IP-agpec> [-w timeout ms] [-t repeat]

napamempeol:
-wW Bpems oXugaHua oteeta (no ymonyaHumto 1000 mc)
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| -t | KO/IN4eCTBO 3anpocos (I'IO YMOTHYaHUIO O,CI,MH)

7.8  KomaHgpl ynpasieHna NnopTom TEPMMUHAIBHOIO cepBepa.

OTM KOMaHAbl NO3BONAIOT HACTPOUTb MapamMeTpPbl NoCnenoBaTe/IbHOro Nopta 4nAa u,enel7| yOaneHHoro
AAMUHUCTPUPOBAHUA.

sersetup
YcTaHaBAMBaET yKa3aHHble NapameTpbl AN Noc/ie0BaTe/IbHOro NnopTa:
sersetup —-s <baud rate> [-p <stop bits>] [-n|-o|-e] [-z]
napamempeoi:
-s yCTaHaB/MBaeT CKOpOCTb B 6oaax (Hanpumep 2400, 4800, 9600, 115200)
-p YyCTaHaB/MBAET KOJIMYECTBO CTOMOBbIX 6UTOB (1 Mnm 2)
-n|-o|-e | ycTaHaBAMBaeT YeTHOCTb (YeT(-e) uamn HeveT(-0)) nnn ee otcytcteme (—n).
-z 3anpeLaeT CoXpaHeHWe BHECEHHbIX U3MEHEHWU B danne KoHPUrypaumum
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8 CTpyKTtypa meHto

Main Menu
System
Configuration
Monitoring
Log

Command line

I

System

Show system

System date and time
Device name and location
Host MAC and IP settings
Mngmnt station settings
Auxiliary port parameters
Passwords management

Show system

Operating system version
Probe software version
Firmware version
Bootloader version
Power voltage

Case temperature

Date and Time
System date
System time

Device name and location
Device name
Device location

Host MAC and IP settings
Host MAC

Host IP

Subnet mask

Default eatewav IP

Mngmnt station settings
Manager with any IP
Manager with local IP
Manager IP #1
Manager IP #2
Manager IP #3
Manager IP #4
Manager IP #5

Telnet access

Telnet session timeout
Web access

SMNP parameters

FTP access

RS Pine

Aucxiliary port parameters
Auxiliary port baud rate
Stop bits

Parity

A 4

Passwords management
Administrator password
Operator password #1
Operator password #2

.’

Configuration
E1 configuration

ETH configuration

E1 Configuration
El port 0
Elportl
E1 port 2
El port 3
E1 port stacking

SNMP parameters
Enable SNMP agent
Read community
Write community
Enable alarm traps
Trap community
Send alarm traos to

—»

ETH port N
Port description
Port Status
Port Type
Port role
Port mode
Rate limiting
VLAN ID
Reserv mode
Target MAC
Target Port
Ring ID

Stacking
E1 port #1
E1 port #2

E1 port #15
E1l port #16

E1 port N
Master device MAC
Remote E1 port

ETH configuration
ETH port 0
ETH port 1
ETH port 2
ETH port 3

E1 port N

Trunk description
Status

Mode

Framed

E1 encapsulation
Destination MAC
Destination IP
Destination E1 port
VLAN number

IP ToS byte

Jitter buffer, ms
Maximum gap, ms
Payload size, bytes
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MNPUNOXKEHUE b. PABOTA MOAYNA LAN B YNPABNAEMOM PEXUME

Moaynb LAN moKeT paboTaTb B ABYX peXMMax: ynpaBasemMom W Heynpasnsemom. lpu paboTe B
ynpaBaaeMoOM peXxume MOAKAHYAOTCA  pacwmpeHHble  GYHKUMM  MapwpyTMsaumMm W ynpas/eHuA
KOMMYTaTOpOM BTOPOro YpoBHA. YTOObl BKAOUWUTL pacwmpeHHble ¢yHKuMM nnatel LAN, Heobxoanmo
nepesarpysntb MOAY/1b C HAXKaTOM KHOMKOW «F», NP 3TOM MHAMKATOP naaTbl byaeT murate. HacTpolika mogyns
LAN npu paboTe B ynpaBaaemMom perKMme NpuBeseHa HUKe.

Ona Toro 4tobbl NPOUN3BECTU KOHPUTYPUPOBaAHNE MOAY/IA, HEOBXOAMMO NOAK/OUYMUTLCA K HEMY Yepe3 web
browser (nporpammy Ans NPoCcMoTpa rMNepTEeKCTOBbIX AOKYMEHTOB), Hanpumep Internet Explorer, BBectn B
CTpoke bpay3sepa IP-agpec ycTpoiicTea (npu nepsom 3anycke IP-aapec: 192.168.0.2).

Mocne BBeaeHMA IP-agpeca yCTPOICTBO 3aNpPOCUT MMA NOJIb30BaTeNa 1 Naposib. Mma nosnb3oBaTtens admin,
npu NepBoMm 3anycke nNaposib He TpebyeTcs.

Ha TepmuHane onepaTtopa NOSBUTCA MEHIO HAaCTPOEK:

LAN-M - DEVICE INFORMATION

operating system: Linux version 2.6.12.1-BFIN-2005R4 - #394
Name:

Sub Version QOS, VLAN,

Save gettings

Mpy peaakTMpPOBaHMM HACTPOEK NPOM3BEAEHHbIE U3MEHEHMA CPa3y BCTYMaloT B CUAY, 33 UCKAIOYEHUEM
peaakTMpoBaHUA B NyHKTax meHto Network settings n HDLC routing, KoTopble HauMHaIOT AeNCTBOBATb TO/IbKO
nocsae nepesarpyskn moayna BbIbOPOM CCblIKK restart. Jnsa coXxpaHeHUa BCEX NPOM3BEAEHHbIX U3MEHEHWNIA B
3HeproHe3aBMCMMOM NamATU HEOBXOAMMO BblBPaTb CCbINKy Save settings.

Advanced mode
Mpw BbIGOpE ccbinku «advanced mode» oTobparkaeTca cieaylollee MeHo:

LAN-M - Advanced Mode Set

ON/OFF VLAN and Switch configs
Enable o

} Disable e

apply

[aHHoe MmeHo BKouyaeT (Enable), Bbikntouvaet (Disable) GyHKUMM MaplupyTM3auum W ynpaBaeHus
KOMMYTaTOPOM BTOPOTO YPOBHS.

Mocne BKAOYEHUS PACLIMPEHHbIX HACTPOEK HEOBXOAMMO COXPaHUTb U3MEHEHUSA U NEPe3arpy3nTb MoAY/1b
6e3 HaxkaTol KHonKK «F». Mocne nepesarpyskn web nHTepdeic yctponcrea byaer AocTyneH.

YT106bl NEpEBECTM MOAYNb B PEXUM paboTbl 6e3 ynpasaeHuns, caeayeT BbIKNOUMTb PAaCLUMPEHHbIN PeXnm
M NnepesarpysunTtb YCTPOMICTBO.
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LAN-M information
Mpw BbIGOPE ccbinkn «LAN-M information» noAaBnsaeTca cneayroLlee OKHO:

LAN-M - DEVICE INFORMATION

operating system: Linux version 2.6.12.1-BFIN-2005R4 - #394 Mon May 7 18:23:57 NOVST 2007
Name:
Sub Version QOS, VLA,

— B paspene OPERATION SYSTEM yKka3saHa BepcuA U aaTa co3aaHuna BcTpoeHHoro N0 moayna.
— HwKe noKasaHo, Kakue AONOAHUTENbHbIE YHKLMN NOALEPKUBAET NaaTa.

HDLC statistics
Mpwu BbIbOpEe ccblnkn « HDLC statistics» NoABNAETCA OKHO CTaTUCTUKKM paboTbl HDLC KOHTpoAnepos.

LAN-M - HDLC STATUS
1x packets 1x bytes rxerrors | baderc | badlen discards txpackets | txbytes

| hdlc 0 0 0 0 0 0 0 0 0
| hdlc 1 0 0 0 0 0 0 0 0
| hdle 2 0 0 0 0 0 0 0 0
| i3 0 0 0 0 0 0 0 0
| hdlc 4 0 0 0 0 0 0 0 0
| hdlcs 0 0 0 0 0 0 0 0
| hdle 6 0 0 0 0 0 0 0 0
| hdle 7 0 0 0 0 0 0 0 o

—  hdlcO — hdlc7 — Homepa HanpaBneHUi;
—  rx packets — KOANYECTBO NPUHATLIX NAKETOB A5 AAHHOIO HanpaBieHUs;
—  rx bytes — KOIMYeCTBO NPUHATLIX BANT g1a AaHHOIO HanpaBAeHUSs;
—  rxerrors — KONNYecTBO NaKeTOB C OLWMBOKaMu, U3 KOTOPbIX:
bad crc — KoNMYecTBO NAKETOB C HENPABUIbLHOW KOHTPO/IbHOW CYMMOIA;
bad len — KONIMYECTBO NAKETOB C HENPABWUIbHOWN AIMHHOM.
— discards — cueTumKk HDLC dpeitmoB HenpaBuabHoro popmaTta (He BXOAUT B rx errors);
—  tx packets — Konn4yecTBO NepesaHHbIX NAaKeTOB AN JAHHOMO HanpaBAeHUs;
—  tx bytes — Konn4yecTBo NepefaHHbIX 6aNTOB A1a JAHHOIO HanpaBaeHUs.

Network settings
Mpwn BbIGOPE ccbinku «Network settings» oTobparkaeTca cnefytolee MeHo:

LAN-M - NETWORK SETTINGS

IP address: |192.168.138.147
netmask:  [255.265.255.0

store

changes will be in effect after restart

— [P address — IP-agpec ana ooctyna K yCTpomncTay;
—  Netmask — macka noaceTu.

U3meHeHUs ecmynaiom e cusay mosbKo rnocse nepesazpysKku mooys.
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Password
Mpw BbIBOPE CCbINKU «Password» oTobparkaeTca CTpaHULa C HAacCTPOMKaMKM Napons:

LAN-M - PASSWORD

new password: I
confirm: I

apply |

B 4aHHOM MeHI0 BO3MOXKHO CMEHUTb Napo/ib 415 A0CTyNa K YCTpoiicTBy Yepes web nHtepdeic.
B cTpoke new password HeobxoaMmo BBECTU HOBbIN Napos/ib, U B CTPOKe confirm nosTopuTtb ero. Mocne
BblbOpa cCblNKM apply naponb byaeT 3amMeHeH.

HDLC routing
Mpu Bbibope ccbinkn « HDLC routing» oTobpakaeTcsa CTpaHULa C HACTPOMKaMM MapLIpyTU3aLMM NAKETOB:

LAN-M - ROUTING

[Group | Tntortace VLAN ]|

control ethernet | K

control | hdle 0 r

control hdle 1 B
| remove

new record (group, interface, VLAN id):

|| ethemet <[

e in effect after restart

group 15

Moayne LAN umeet 16 rpynn mapwpyTtnsaummn. Kaxpaa rpynna npeacrasnseT coboil oTAenbHbln
KOMMyTaTop NakeToB (switch), T.e. nakeTbl, NPUHATbIE Yepe3 ceTeBON UHTepdelc OAHOM U3 TPynn, AOCTYMNHbI
BCEM OCTa/IbHbIM MHTepdelicam 3TOM XKe rpynnbl. B HyneByto rpynny BKAOYAOTCA ceTeBble MHTepdeliChl, Yepes
KOTOpble NpeAnonaraeTca ocyLwecTBAATb MOHUTOPUHT U YNpaBieHWe YCTPOACTBOM.

Kaxablin ceTeBoit MHTepdenc MoKeT ObiTb BKAOYEH TOIbKO B OAHY M3 rpynn mapupyTtusaumu. MNog,
ceTeBbiM MHTEpdeNcoM B AaHHOM Cc/lydae MoApasyMeBaeTC COBOKYMHOCTb ¢U3MYecKoro WHTepdelica
(HanpasneHnuna hdicO...hdlc7 B8 notokax E1/MKM15 nubo nopt CPU Ethernet Switch, NOAKNIOYEHHbIA K
LEHTPaNbHOMY MpOLEccopy ycTpoicTBa (CM. GYHKLMOHANbHYIO CXeMy YCTPOMCTBA)) C MAEHTUPUKATOPOM
BUpTyanbHoli cetn VLAN ID anbo dumsmyecknin nHtepoeic 6es nageHtndurkatopa VLAN ID.

| Henb3s o0HOoBpeMeHHO 8KAYAMb 8 00HY Unu pasHbie 2pynnsl ¢pusuveckuli uHmepgpelic ¢
’ udenmugpukamopom VLAN u mom xce unmepdgpeiic 6e3 udeHmuguxkamopa VLAN.

Ha gaHHOM puUCyHKe npeacTaBieH BapuaHT Npo3payvyHOli nepefayvn TErMpoBaHHbIX U HETErMpoBaHHbIX
MaKeToB C BO3MOXHOCTbIO A0CTyNa K YCTPOMCTBY KaK yepe3 HanpasneHue hdlcO, hdicl, Tak n yepes3 ceTeBom
nHTepoeiic Ethernet.

[na BrkatoyeHna nHTepdeica B ogHy M3 16™ rpynn npeaHasHavyeHo OKHO HacTpoek New record, B KOTOpoOM
MMeloTCA cneaytolwme nons:

— group — rpynna ceTeBblX UHTEPPENCOB;
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— interface — dpusnyeckuin nHtepdeiic Ethernet, nnbo Hanpasnerua hdlcO...hdlc7 8 notokax E1/UKM15;
—  VLAN id — ngentnduratop suptyanbHoi cetn VLAN B BUAe AecsTUYHOroO uncna B guanasoHe 0...4095
(ocTtaBnaetca nycTbiM, AN paboTbl C HETErMPOBAHHBIMW NAKETaMM).

Ha cnepgyowem pucyHke npuBeaeH npumep KOHoUrypauum c ucnonbsosaHmem VLAN. CeteBbim
nHTepdelicom ynpasnenusa asnasetca hdlcO c terom VLAN=1, KoTopbIn Aob6asnaeH B rpynny control. Kpome Toro,
uHTepdelic hdlcO c VLAN=101 (370 y»Ke Apyroi ceTeBol MHTepdEeNC, KOTOPbIN OTANYAETCS OT NpeablayLero
naeHTMdMKaTopom vid) ncnonbsyeTca A1 nepesayn AaHHbIX NOAb30BaTeNeN, NOAKNOYEHHbIX Yepes Ethernet
ceTb.

[na atoro ceteBble nHTepdencol hdlcO - vid=101 v ethernet nobasneHbl B oTaenbHYto rpynny Nol.

LAN-M * - ROUTING

[Group ntortace VANl ——
control | hdlc 0 1 | B
1 etheret 101 I
1 hdlc 0 101 [
remove I

M3meHeHusa BCTyNatoT B CU/Y TO/IbKO NOC/E Nepe3arpysku moayns.

Ports settings
Mpw BbIGOpe ccbinku «Ports setting» oTobparkaetca Tabanua HacTponku noptos Ethernet. 3peck port 0 —

port 3 — ¢dusmyeckune Ethernet-noptol mogynsa, CPU — BHYTPEHHWUI NOPT, NOAKAOYEHHbIM K LLEHTPa/SIbHOMY
npoweccopy moayns.

LAN-M " - PORTS SETTINGS

default VID 1 1 1 1 1
override VID L | L | | | || |
disabled ol o ol ol @
802.1q mode fallback o ® o @ o
check (@ (0] (@] (8] @
secure » L » o »
unmodified ol o ol ol @
egress mode | untagged o C o o o
tagged (o) C (@ 8 '@
Port 0 v v v v
Port 1 v 2 v 2
output to Port2 v v v v
Port 3 v v 2 2

CPU v v v v

apply

B Tabanue npeaycmoTpeHbl ceaytolme HacTPOMKu:

— Default VID — npu noctynieHnMn He TErMPOBAHHOMO NaKeTa CYMTAeTCA, YTO OH MMeeT AaHHbIn VID, npu
NOCTYN1eHUM TETMPOBAHHOIO NaKeTa cyMTaeTcA, YTo naket umeet VID, KOTopblii yKasaH B ero Tere VLAN.

— Override VID — npu ycTaHoBneHHOM dnare cymTaeTca, yto Moboi nocTtynuewniA naket mmeet VID,
YKas3aHHbIi B cTpoKe default VID.

— 802.1g mode:
e disabled — pna nakeTa, NPUHATOTO AaHHLIM MOPTOM, MPUMEHSIOTCA NpPaBMAa MapLIPyTU3aLMK
yKasaHHble B “egress mode” u “output to” Tabnuupi.
o fallback — ecnn yepes nopT NpUHAT nakeTt ¢ Terom VLAN, ana KoToporo ecTb 3anucb B Tabauue
mapuwpyTtmnsaumm “Ethernet 802.1Q” (cm. cnea. pasgen), TO 3TOT NakeT nonagaeT nog npasuia
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MapLpyTM3aLMm, YKasaHHble B 3anMcu 3TOM Tabaunubl, MHAYe A1A HEero NPUMEHAITCA npaBuna
MapLpyTU3aLumMm, yKasaHHble B “egress mode” w “output to”.

e check—ecnnyepes nopt NpuHAT naket ¢ VID, 419 KOTOPOro ecTb 3anMch B TabauLe mapLipyTusaumm
“Ethernet 802.1Q” (cm. cnea. pasgen), To OH NonagaeT nog npasuaa MapLIpyTU3aLnK, yKasaHHble
B AJ@aHHOW 3anucun aTomn Tabanubl, AaxKe ecin 3TOT NOPT He ABAAETCA YNeHOM rpynnbl ANA AaHHOIo
VID. MpaBunna mapLupyT1saLmm yKasaHHble B “egress mode” v “output to” pns AaHHOro nopTa He
NPUMEHSoTCA.

e secure — ecnn Yepes nopT npuHAT naker ¢ VID, ans KoToporo ectb 3anucb B Tabauue
MapwpyTtmnsauumn “Ethernet 802.1Q" (cm. cnep. pasgen), To OH MonagaeT nog npasBuaa
MapLLPYTM3aLMK, YKa3aHHble B AaHHOM 3anucu 3Tok Tabaunubl, MHaYe oTbpackiBaeTca. MpaBuna
MapLpyTM3aLmMm, yKasaHHble B “egress mode” v “output to”, pna gaHHOro NopTa He NPUMEHAOTCA.

— egress mode:
e unmodified — nakeTbl NnepeaatoTca AaHHbIM NOPTOM, 6e3 U3MeHEHUN (T.e. B TOM e BUAE, B KAKOM
6bIIM NPUHATBI).
e untagged — nakeTbl NnepeatoTcsa AaHHbIM NopTom Bcerga 6e3 tera VLAN.
e tagged — nakeTbl nepeaatoTca AaHHbIM NOPTOM Bceraa ¢ terom VLAN.

— output to — paspelleHMe OTMPaBKU MNAKETOB MPUHATbIX AAHHbIM MOPTOM B MNOPTbl OTMEYEHHbIE
raJlo4yKkoun.

Static VLAN entry
Mpu BbiBOpe ccbinkn «Static VLAN entry» oTobparkaeTca Tabaunua, ¢ paHee NponMcaHHbIMKU NpaBuIaMmu

mapuwpyTtmsaumm VLAN 802.1Q.

LAN-M " - Static VLAN Entry(802.1Q)

’ remove ]

add/modify record (VLAN ID, port 0, port 1, port 2, port 3, CPU):
[ | unmodified x| unmadified >|[ unmodified L” unmodified ¥|| unmodified x|

apply

B Tabanue nmetroTca cnegytowime ctonbubl:

— VLAN id — npaBuna maplipytTmM3aunm 4aHHOM 3aNUCU MPUMEHAIOTCA K MaKeTaM, MMEIOLUM YKa3aHHbIN
VLAN id.

—  port0, portl, port2, port3 — dusndeckue Ethernet noptol moayns.

— CPU — BHYTPEHHUI NOPT, MOAKAIOYEHHbIM K LLEeHTPasbHOMY MPOLLECCOpy YCTPOMCTBA (CM.
bYHKUMOHaNbHYO CXeMy YCTPOICTBA).

B ctonbuax Tabanubl (port0 — port3, CPU) nepeuncieHbl AeNCTBMSA, BbINOHAEMbIE NOPTaMK NpuU Nepeaaye

naketa, umetoulero VLAN id, ykasaHHbIl B ctonbue VLAN id.

e unmodified — nakeTbl NepeAaloTca AaHHbIM NOPTOM, 6€3 U3MEHEHWI (T.€. B TOM Ke BUAE, B KAKOM
6bIAN NPUHATBI).

e untagged — nakeTbl NepeaaroTca AaHHbIM NOPTOM Bceraa 6es Tera VLAN.

e tagged — nakeTbl NnepenatoTca AaHHbIM NOpToM Bceraa ¢ Terom VLAN.
“n

o — MaKeTbl € YKasaHHbIM VID He nepeaatoTcA AaHHbIM MOPTOM, T.e. NOPT He ABNASETCA YeHOM
aToi rpynnbl VLAN (HasHayaeTca HacTpolikon not member).

B HMKHEW YacTu CTpaHMLbl NPeACcTaB/eHbl NOAA PeAakTMPOoBaHUA Tabanusl mapwpyTtusaumm (VID, port O,

port 1, port2, port 3, CPU).
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[na pobasnexHna/mameHeHus sanucv B Tabnauue 8 none “VLAN id” Heobxoamnmo Beectn VLAN ID, K nakeTtam,
K KOTOpbIM ByayT NpMMeHATbCA NpaBuaa MaplupyTM3aummn gaHHoW 3anucu. [anee ANnA Kaxaoro nopra
Ha3HayvaloTcA AeiCTBUA, BbINOAHAEMbIE UM NPU Nepesade NakeTa, MMelolero yKasaHHbil VID.

e unmodified — nakeTbl NepeAatoTcs 4aHHbIM NOPTOM, 6€3 U3MEHEHUN (T.€. B TOM Ke BUAE, B KAKOM
6bIIN NPUHATBI).

e not member — NakeTbl € YKa3aHHbIM VID, He nepeaatoTcs AaHHbIM NOPTOM (T.e. MOPT He ABAAeTcA
ysieHom aTol rpynnbl VLAN).

e uyntagged — naKeTbl NepeaatoTca AaHHbIM NopTom Bcerga 6es Tera VLAN.

e tagged — nakeTbl NepeaatoTca AaHHbIM NOpTOMm Bceraa ¢ terom VLAN.

[JobasneHuns/m3ameHeHMA 3aNMCcK NPOM3BOANTCA MOCAE HaXaTUA KHonku “apply”.
Ports Bandwidth

Mpu Bblbope ccbinkn «Ports Bandwidth» oTobparkaercs Tabanua, ¢ paHee NPONUCaHHbIMK 3HAYEHUAMM
No/I0Cbl Nepesaym AaHHbIX 418 NOPTOB MOAYNSA:

LAN-M " - Ports Bandwidth

ol (ol @

Not Limited (ol [l
128 Kbps c 8] (] C (o]
256 Kbps O (o] e (o] (o]
512 Kbps C (o] el (o] (!
1 Mbps (@) (o) o) (o) (@)
2 Mbps (ol @] (@ O (0
4 Mbps c w [ e c c
8 Mbps (@) (@] el (o] (8!

apply ]

YTo6bl OrPaHMUMTL CKOPOCTb MO MPUEMY W Nepefaye, HEOBXOAMMO OrpaHMYMBaTb CKOPOCTb CPasy Ha
nopTax 1 Ha CPU. CymmapHan CKOpPOCTb Ha NopTax A40/1XKHa bbiTb paBHa ckopocTu nopTa CPU.
MprMmep orpaHUYeHNA CKOPOCTM NPUBEAEH HA PUCYHKE:

LAN-M " - Ports Bandwidth

-
Not Limited (0]
128 Kbps
256 Kbps
512 Kbps
1 Mbps
2 Mbps
4 Mbps
8 Mbps

apply

Oliled —
»
o)

ol e}

o
Alalana a0

@llte e llie] el ie'
o lte el e i le ke
@illle)iellielliel|ieie)
@ lle i te ] ko) i

34ecb ckopocTb Ha nopTtax Port0, Portl — 128 K6uTt/c, ckopocTb nopTta CPU — 256 Kéut/c.
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NPUNOXKEHUE B. HASBHAYEHUE KOHTAKTOB PA3bEMOB AMNMNAPATYPbl « MAKOM-MX»

Modynu 4 TEM,
414, 4T4Y
—7) 1
o T1a * w3
ol2 E3 | &
o115 M2 |8
= (=)
o 3 E2 °
o 16 M1 | x
ol 4 E1 | &
o117 Mo |8
o5 E0 ) E
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ol6 }nrPa 3
omT19 —
ol7z }nPm3
o120
o8 __}mPa2
o2t —
olo jnPm2
omT22 —
o 10 }nPAt
o—1~123
ol 1l }nPM1
o— 24
ol 12 }nPao
o—1~125
olis — }nPmo
\/
DB25-M
Mooynb
4AJ1, 4Mb
oL x
o114
ol2 :§
o115 3
o3 _x
o—1 16 «
o1+4x
o173
o+4+5
o—118
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oL x
o—120 x
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o 24—
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\/

DB25-M

4TEM u 4THY

Modyno
4K
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}Ak 1
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o
o2 __}nPms
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o—1_ 16
ol4 ___}nPas
o—7»4 17
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o— |18
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o—14 19
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o J23—
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ol }rpo 3
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o—1~125
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\/
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4v24 4%
1 GND 1
OO 20 GND o 14 nN3
o] 2 DSR3 o 2 InP3
o 21 DCIB o 15
ol 3 DITR3 ol3 op3
o 22 RTS3 o 16 dp3
ol 4 RD3 o 4__Out3
o—] 23 TD3 o— | 17 TnN2
o] 5 CTS3 o 5 InP2
o 24 RI3 o 18
ol 6 GND ol 6 op2
o 25 DCD2 o 19 dp2
o 7 DSR2 ol 7 _out
o— 26 RTS2 o— | 20 TnNI
o] 8 DTR2 o8 nP1
o— 27 TD2 ol 21
o] 9 RD2 o2 opl
o—] 28 RI2 o—]22  dpl
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Mpumep noakNlOUEeHUA KOMMIEKTa moaynsa 2VS K pasbémy M34
Moodyne nepexoaHoro Kabens mapwpytusatopa CISCO
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no 04HOMY NPOBOAY B KasKA40M ncnonb3osath Aaa uenu GND.

ELeps LAY,

=
2

DB15-F

COM1 ncnonb3yetca npu paboTe B TEPMUHAIBHOM PEXUME;
COM2 ncnonb3yetcs npu paboTe Yepes nporpammy.

»  Ha usobpaxkeHun yKasaHa cxema pacnuHoBku COM-nopTtoB K
LUMNM. Ana nogknioueHna obopygosaHua K COM-noptam TaKKe
Heobxogum Kpocc-kabenb,

cXema noAgkK/w4YeHuAa Kotoporo
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Modynb 8T/IM (MCT)
)(3/0\ 1 Bxoa3N

o 10 Bxon3P
Bxoa7P 19 o o 2 Bxoa2N
o 11 Bxoa2P
Bxon6P 20 o o 3 Bxoa1N
o 12 Bxon1P
Bxon5P 21 4 BxoaON n n
° o O 13 BxonOP com1
Bxon4P 22 o o 5 GND
[e] 14 Bxop P S
VCC =I=t 23 6 — — 9« |
off3 ° OO_ 15 4 X
24 7 on3 8 X
o2 © o °T16 Me3 3 TX0
25 8 on2 7 X
offL ° o 7 e 2 RX0
26 9 onl 6
Q} 18 Mcl BxoaN r—m 13
DHR26-M DB9-M
off _
On
Mc
Pa3vém DB26, 0a5 NoOKAOYeHUA Pa3vém DB9Y, nocnedosamenvHblili
damyuKoe U UcrnoMHAIWUX nopm RS-232 dna ceasu c MK
ycmpolicme

NOAK/TIOYEHUE MOAYJIA TENNEMETPUN 8 T/IM

Ha nnuesoit naHenn moayna tenemetpumn 8T/IM pacnonioxkeHbl pasbémMbl X3 1 X2. BepxHuit pasbém X3
(DB 26) npeaHasHayeH AN MNOAKAOYEHUA AATYMKOB M BHELHWUX UCMOJIHUTENbHBIX YCTPOMCTB. YNpaBaeHue
YCTPOICTBAMM OCYLLLECTBASETCA 3a CYET KOHTAKTOB TPEX NPOrpamMMHO YNPaBASEMbIX pene.

Pasbém X2 (DB9) npeaHasHaveH ana ceasu c MK, ¢ uenbio obHosaeHns MO moayna M nonyyeHus
0TN1af04HOM MHOPMaLUN.

Ona NoaKNtoMEHNA UCMONHAIOWMX YCTPOUCTB U AATYMKOB CNenyeT MCNo/Ib30BaTb KabenbHyo po3eTKy
DB26 c kopnycom (BKntouaeTca B pasbém X3), ana cesasu c MK uyepes nocnegsoBaTenbHbln nopt RS-232,
ncnonb3oBaTb po3eTky DBI (BKAtoYaeTcs B pa3bém X2). MorKeT 6bITb NOAKNOUYEHO 40 BOCbMM AAaTYMKOB U TPEX
WMCMNOJIHUTENIbHbIX YCTPOMNCTB. CXeMATUYHOE PACNONOXKEHNE SNEMEHTOB HA MoAyne TeNeMETPUM NOKA3aHO Ha
PUCYHKE BbILLE.

MpeaycMmoTpeHo NoAKAOYEHNE ABYX TUMOB AaTYMKOB — C 3aMblKaHMEM Lienu Ha 0bwuii nposoa (Kopnyc)
M nogaden HanpaxeHua. JaTunmKkn ¢ 3amMmblKaHMEM LEenu NOAKNOHAIOTCA K KoHTakTam 19, 20, 21 n 22. KoHTaKT 5
CoeaMHEH C KOpPMycoM My/bTUMAeKcopa. A NoAKAOYEHUA AAaTYMKOB C NOAaYelt HanpaXKeHna Heobxoaumo
MUcnonb3oBaTb KOHTaKTbl 4-13, 3-12, 2-11, 1-10. Mpwn cpabaTtbiBaHUM AaT4yMKa Ha KoHTakTax 13, 12, 11, 10
OO/MKHO MNPUCYTCTBOBATb MNOJIOXKUTENbHOE HAMNpAXeHue, Ha KoHTaktax 4, 3, 2, 1 — oTpuuyatencHoe.
MUWHUMaNbHAA BEAMYMHA NOL4ABAEMOrO HanpaXKeHma — 24B, makcnmanoHaa — 60B.

Ha KoHTakT 23 nopaétca HanpaxeHue +5B (oTHocuTenbHo uenu GND KoHTakT 5), uepes
BOCCTaHaB/IMBaeMbl NpegoxpaHuTenb. [JononHUTeIbHAA Harpy3Ka Lenu KoHTakTtoB 23 n 5 He 6onee 10 mA.

KoHTaKTtbl 4-13, 3-12, 2-11, 1-10 MO*XHO UCNO/b30BaTb U A/1A NOAK/IHOYEHUA AATYMKOB C 3aMblKaHMEM
uenu, Ans 3Toro HeobxoAMMO YCTaHOBUTbL Ha NnaTe TenemeTpuun nepembidku JP1 — JP4 (cm. HUKe) BbiBopa
pexrMma paboTbl (B 3aBOACKOM NOCTaBKe BCE NEPEMbIYKM YCTAHOB/IEHDI).

[na ynpaBneHus NCNONHAIOLWMMM YCTPOMCTBAMU NpeAHa3HavyeHbl rpynmnbl KOHTaKkToB 18-9-26 (pene 1),
17-8-25 (pene 2) n 16-7-24 (pene 3). KoHTaKkTbl 18, 17, 16 — nepekatovalowme, KoHTaKTbl 9, 8, 7 — HOpPManbHO
3aMKHYTble, KOHTaKTbl 26, 25, 24 — HOpManibHO Pa3OMKHYTbIe.

JonycTumble peXXumbl KOMMYTaUMW:

— MaKCMMa/IbHbI KOMMYTUPYEMbI TOK 1A;

— MaKcumanbHoe Hanpsa*keHue 250 B nepemeHHOro Toka, 220 B noCTOAHHOro TOKa;

— MaKCUmanbHaa KommytTmpyemaa mouwHoctb 30 Br;

— conpotusaeHue nsonaumm 1000 MOm npu 500 B noCTOAHHOrO TOKa.
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NPUNOMEHUE I. CXEMbl PACMO/IOXEHWA SNEMEHTOB MOAYNEN « MAKOM-MX»
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CXEMA PACNONIOKEHUA SZIEMEHTOB MOAYNA 4TEM
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CXEMA PACNONOXEHNA SNEMEHTOB MOAYNA 8AK
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CXEMA PACNONIOKEHUA SNEMEHTOB MOAYNA 1DP
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CXEMA PACNOJTIOKEHUA SNEMEHTOB MOAYNA 4THYA
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HNELTEX

CXEMA PACNO/NOXEHUA SNEMEHTOB MOAYNA 8T/IM (MCT)
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CtpyKTypHas cxema MyJIbTUILJIEKCOpa

MAKOM-MX

S :
58 i ri:i?(z;()p nay nay
g S - .
& §:> rocnefoBa- paGoueit || KoHdurypa

X . nporpammbl Lm

z TenbHoCTel

(&)

IMopt
RS232

%HH TIT —

CurHarbHbI npoLeccop
ADSP-2191

i N

Lindposoit kommyTaTop
15X15 notokos TDM

2048 / 8192 kGuT/c. 111191

{>§

| CrotNe 0

i

“*— Criot Ne 1

6 npomnuHuii TDM 2048 / 8192 k6ut/c
6 npomnuHuin TDM 2048 / 8192 kbuT/c.

Bbixoab!

MH)? 2048kIMy

Cnot Ne 7

|

LLvHa ynpaenenus: D[7..0], A[3..0], RD, WR, AWR, IRQ

<
{

%

Cnot Ne 8

Bbixoab!
CMHpr2048K

[MepecTaBnsiemas nepembluka

Bbixoab!

cwa* 2048kIy

Cnot Ne 15

6 npomnuHmin TDM 2048 / 8192 k6ut/c

{
{
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NPUNOXEHUE A. PEKOMEHAALMU NO HACTPOMKE MCTOYHMKA AN NPU UCNO/Ib3OBAHUU
NOCNEAOBATE/IbHOM CXEMbI BK/IHOYEHUA PETEHEPATOPOB

an MCnoab30BaHUN I'IOCJ'IEAOBBTEIIbHOVI CXeMbl BKTIOYEHNA pereHepaTtopoB NCTOYHUK AN ponkeH 6bITb
BK/TIOYEH B PEXUM UCTOYHMKA TOKa NyTEM YCTAaHOBKU d)nara «UCMOYHUK MOKa» B KOH(I)MI'ypaLI,MM nnaTtbl.

HomuHanbHbIN BbixoaHOW ToK AN (mok cmabuausayuu) AonXeH 6biTb YCTaHOBAEH B C/AeAyHOLLINX
npegenax:
— Npu ogHoMapHOM pexume paboTbl — He bosiee 55 mMA,
—  NpwW ABYXnapHOM pexume paboTbl — He 6onee 65 MA.

MakcumanbHoe HanpsaxKeHue Ha Bbixoge Al B pexkume cTabunmsaumnm Toka (Makc. HanpaxceHue) LOKHO
PaccYnUTbIBATLCA U3 NASEHNA HANPAKEHMA HA NpueMHuKe [l pereHepaTopa v NaAeHNA HaNPAXKEHUA Ha IMHUN.
MageHWe HanpsaKeHUA Ha IMHUM PACcCYUTbIBAETCA MHANBUAYANLHO ANA KAaXKAOMO Y4acTKa M 3aBUCUT OT A/IMHbI
pereHepaunoHHbIX y4aCTKOB, pexknma paboTbl (0g4HONApHbIN, ABYXNapHbIA) U TUNA Kabens.

/| [MadeHue HanpsiteHus HA NPUEMHUKe Kax0020 pezeHepamopa He npeesiwiaem 85 B.

3HaYyeHne MaKCMMabHOro HanpsAXKeHUs Ha Bbixoae Al B pexxunme ctabunmnsaumm Toka (maxc.
HanpaxceHue, Unqgy) 6epetca n3 paccyMTaHHOro CyMMapHOro, OKpYr/ieHHOro B 60/1bLUyi0 CTOPOHY A0 AECATKOB.

e CymmapHoe nageHue HanpsaskeHus (Us) onpeaenntca Kak:

U, =U +UREG_E,B ,

line

roe
Uline— NapieHne HanpaXeHua Ha InHuu, B,
Ures_s — NageHne HanpAaXKeHua Ha pereHepartopax, B.

° B csoto oyepenb nageHMe HanpAaXXeHUA Ha TIMHUKU PaCCHNUTbIBAETCA KakK:

U _ R}’lapbl—l + Rnapbt—Z I B
line — scr
nxn
roe
R — COMpOTMBEHME KaxKa0M Napbl Kabena (cymmapHoe ans oboux nposoaos napbi), Om,

napol

N —4nCNo UCNONb3yeMbIX Nap,
lsc — HOMMHabHbIN BbIXxogHOM TOK A, A.

° COI'IpOTMB}'IeHVIe Ka)K,CI,Oﬁ napbl Kabens PaCCYNTbIBAETCA KaK:

R =RxIx2,0m,

napui
roe
R — s3neKTpuyeckoe conpoTMBeHNE TOKOMPOBOAALLEN Wbl Kabens NocToAHHOMY TOKY, OM/Km,
| — NPOTAMKEHHOCTb IMHUU, KM.

o [lageHune HanpsXKeHUs Ha pereHepaTopax onpeaenmTca Kak:

UREG_Z =MxUgee, B,

roe
m — KO/IMYeCTBO pereHepaTopos,
Urec— NafieHve HanpsaxeHus Ha O4HOM pereHepaTtope, B.
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e  MuHMManbHOE HanpsaXeHue Ha Bbixoae [l B pexxume ctabunusaumm Toka (MuH. HanpaxceHue, Umin)
paccyMTbIBAETCA Kak:

U, =U; —mx4,B,
roe
m — KONNYeCTBO pereHepaTopos.
MonyyeHHOE 3HaYeHue cneayeT OKPYI/IUTb B MEHbLLYHO CTOPOHY A0 AECATKOB.
Mpumep HacTpoiiKK nctouHunka An

UcxoOHble OaHHbIe:
—  ABYXMapHbI pexxum paboTbl;
— 6 pereHepaTtopos;
— Tun Kabensa - KCMM 1x4x0,9;
—  NPOTAXEHHOCTb Kabens 30 Km.

lMopAadok pacyema:
1. 3neKTpuyecKoe COnpoTUBAEHME TOKoNpoBoasLen Xuabl Kabens KCMM 1x4x0,9 NnOCTOAHHOMY TOKY
cocrtasnaeT 28,4 OM/Km.

2. ConpoTuB/ieHWE KaXKAoM napbl JIMHUM NPOTAXKEHHOCTbIO 30 KM 6yAeT paBHO:

R —=284x30x2=1704(0xm)

napol
3. [lageHune HanpAaXKeHUA HA IMHUKN COCTaBUT:

_ 1704+1704

Uy = x 0,065 = 55,38(B)

2%x2
4. TageHue HanpAXKeHUA Ha BCeX pereHepaTopax COCTaBUT:

U REG 3 = 6x85=510(B)
5. CymmapHoOe nageHue Hanpa*KeHua cCoCTaBuT:
U, =55,38+510 =565,38(B)
CnepoBaTtenbHO, MakcMMasibHOe HanpsaXeHue Ha Bbixoae [N HyXKHO BbICTaBUTb:
Umex=570 (B).
6. MuHMManbHOe Hanpsa)KeHune Ha Bbixoge A1 cocTasuT:

U, =565,38—6x4=54138~540(B)
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NPUNOXKEHUE E. UICNONIb30BAHUE NPOM/IMHUI

Kapkac mynbtunnekcopa «Makom-MX» nmeet 12 npoMANHUI, MOAYIU MY/IbTUNAEKCOPA 3aHUMatoT oT 0
[0 2-X NPOMAUHWIA. Ona KOPpPeKTHOM paboTbl yCTPOMCTBA HEOBXOAMMO MPABMIbHO KOMMNAEKTOBATb KapKac
MY/AbTUNNEKCOPA B 3aBMCMMOCTM OT KOAMYECTBA NPOM/IMHUMIA, 3aHMMaeMbIXx moaynem. B Tabavue Huke
npuseaeHa MHPopmauma 0 KoAnYecTse NPOM/IMHNIA, He0bXoAMMbIX A8 NOJHOLEHHOM paboTbl MOAYAA.

Pexcum An104yupoB8aHHbIL
Tun moodyns lpumeyaHue
MPOMAUHUU pecypc

A4AN 2,048Mbps 4Kkun

ATEM 2,048Mbps 4Kkun

AMB 2,048Mbps 4Kkun

acny 2,048Mbps 4Kkun

4V24 2,048Mbps 4Kkun
3anpelaeTcs pasmellatb bonee 4-x
moaynen 2VS Ha Kaxayto nosioBuH

2VS 8,192Mbps 1/2nn Kop3T4Hb| (1-a HOﬂOBMHt:\ CNoThbl NQOYN97, 2-1
nonosuHa cnoTbl Ne8-No15)

4C64 2,048Mbps 4Kkun

AONKM 8,192Mbps 1nn

4115 8,192Mbps 1/2nn

4E1 8,192Mbps 1nn
npu yctaHoBKe 4-x nnaT, OHU 3aMyT 2

LAN 8,192Mbps 1/2nn I'IEOI\X!‘IMHMM 8,192Mbps, a He OLI,Hyy

S8AK 2,048Mbps 8KK

4THY 2,048Mbps 4Kku

4ToP-2F 8,192Mbps 1nn

8ToP-2F, Ba MeCTa B KOp3MHe 1 gse NPOMINHUN.

STopaF 8,192Mbps 2nn A P ABE NP

1DSL 8,192Mbps 1nn

2DSL 8,192Mbps 1nn

2DSL2 8,192Mbps 1nn

Aan - -

TIM - -

4Tnr 2,048Mbps 4Kku

KU — KaHaNbHbI1 MHTEpBan;

nsa — NPOMINHUA.

Annapamypa 2ubkoeo mynemunnekcopa "MAKOM-MX". Pykosodcmeo no aKcrisayamauyuu 117




TEXHUYECKAA NOAAEPKKA

Ona  nonyyeHMAa TEXHUYECKOM KOHCY/AbTALUMM MO BOMPOCAM 3KCnayataumm obopynosaHuA
000 «MpeanpusTtne «3/ITEKC» Bbl MorKeTe 06patuTbecsi B CepBUCHbIN LEHTP KOMNaHWUM.

dopma obpaTtHoi1 cBA3n Ha calTe: http://eltex-co.ru/support/

Ha oduumanbHom cate KomnaHMm Bbl MOXKeTe HallTU TEXHUYECKYIO AOKYMEHTALUMIO U NPOorpammHoe
obecneveHune ana npoaykummn 000 «Mpeanpuatme «3J/ITEKC», 0bpaTntbca K 6a3e 3HaHWUM, OCTaBUTb
WHTEPaKTUBHYIO 3asABKY MU/ MPOKOHCY/IbTUPOBATLCA ¥ MHXKeHepoB CepBUCHOTO LLEHTPa Ha TEXHUYECKOM
dopyme.

OdunumanbHbIi cant komnanuu: http://eltex-co.ru/

TexHuueckuit popym: http://eltex-co.ru/forum

ba3a 3HaHwuit: https://docs.eltex-co.ru/display/EKB/Eltex+Knowledge+Base
LleHTp 3arpy3ok: http://eltex-co.ru/support/downloads
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	Аппаратура выполнена в каркасе 19-ти дюймового евроконструктива 3U84TE для крепления на стойку. Габаритные размеры приведены на рисунке 1. Масса каркаса в полной комплектации – 8,5 кг.
	Размеры приведены для справки. Комплектация условная.
	Под съёмной задней стенкой аппаратуры расположены клеммы ввода первичного источника электропитания и клемма заземления.
	На кроссплате рядом с каждым разъёмом модуля периферии (контакт 8С) установлен штырь для съёма синхросигнала (2048кГц) с модуля 2VS, 4C64, 4И15, 4Е1, 2DSLv2, 4ToP, 8TOP. Этот сигнал может быть подан с помощью гибкой перемычки (обозначен на рисунке 1) ...
	Модули базового блока (БПхх и ЦПМ) и модули периферийных окончаний устанавливаются с лицевой стороны аппаратуры по направляющим. На передние панели модулей окончаний выведены разъёмы для подключения линий связи. На передние панели модуля ЦПМ расположе...
	Аппаратура имеет 16 посадочных мест для установки модулей периферийных окончаний.
	Посадочные места – универсальны и назначаются для работы с модулем данного типа при конфигурировании аппаратуры.
	При установке в каркас более 6-ти модулей 4E1 необходимо учитывать, что в позиции с 0 по 7 может быть установлено не более 6-ти модулей 4E1, оставшиеся модули устанавливаются в позиции с 8 по 15.
	Модули 4ToP-2F, 4ToP-2FG, 8ToP-2F, 8ToP-2FG предназначены для совместной передачи цифровых потоков Е1 и пакетов данных Ethernet по волоконно-оптической линии связи с одномодовыми волокнами в диапазоне длин волн 1.3 и 1.55 мкм по технологии TMDoP.
	Техническое описание модулей оптического стыка приведено в приложении А.
	2.3.1 Общие параметры
	2.3.2  Электрические параметры
	Параметры каналов ТЧ, образованных соединением комплектов окончаний, в двух- и четырехпроводном режиме:
	Параметры абонентского и станционного окончаний:
	Параметры стыка сигнализации E&M:
	Параметры сигнализации, обеспечиваемые комплектами СЛ (согласующих устройств с батарейным способом сигнализации):
	Требования к параметрам сигнализации на частоте 2600 Гц:
	Параметры комплекта С64:
	Параметры комплекта Е1:
	Требования к параметрам синхронизации:

	2.3.3 Аварийные состояния и реакции на эти состояния
	Аварийные состояния на стыке 2048 кбит/с: аппаратура обеспечивает обнаружение следующих аварийных состояний:
	Аварийные состояния в групповом оборудовании: аппаратура обеспечивает обнаружение следующих аварийных состояний:

	2.3.4 Стык с рабочим местом обслуживающего персонала.
	В аппаратуре обеспечивается стык с персональным компьютером через интерфейсы RS-232/RS-422 и Ethernet для контроля за работой аппаратуры, изменения конфигурации, смены встроенного ПО (firmware).

	Комплект поставки определяется заказом на оборудование.
	В комплект поставки входят:
	3.1.1 Задачи
	Сервисное программное обеспечение аппаратуры гибкого мультиплексора «Маком-МХ» состоит из программы «Конфигуратор мультиплексора» (MuxAdmin.exe) и предназначено для первоначальной инсталляции оборудования, просмотра и изменения конфигурации, контроля ...
	В частности «Конфигуратор», служит для выполнения следующих задач:
	3.1.2 Аппаратные требования к ПК
	Текущая версия ПО «Конфигуратор мультиплексора» может выполняться на персональном компьютере с операционной системой WINDOWS 7/XP/2000, процессором класса PENTIUM и выше, объемом ОЗУ не менее 512 Мб, монитором SVGA, с наличием последовательного порта ...
	3.2.1 Соединение компьютера с мультиплексором
	3.2.1.1 Соединение через последовательный порт
	3.2.1.2 UDP-соединение через Ethernet-кабель

	3.2.2 Восстановление заводских настроек
	Панели слотов пронумерованы в соответствии с их позициям в каркасе мультиплексора. Под панелью каждого из слотов находится кнопка конфигурирования соответствующего слота. Справа от нулевого слота расположена панель настройки и мониторинга состояния ЦП...
	При первом запуске программы необходимо выбрать тип соединения – указать последовательный порт (COM1, COM2, COM3 или COM4), к которому подключено оборудование мультиплексора, либо настроить UDP-соединение (п. 3.2.1.2).

	Надписи на кнопках, расположенных под изображениями слотов, показывают тип платы, который установлен в редактируемой на данный момент конфигурации мультиплексора. Надпись на изображении слота показывает тип платы, установленный в конфигурации, которая...
	Надпись «---» означает, что плата на этом слоте не сконфигурирована. На слоте субмодуля эта надпись означает то, что наличие субмодуля не сконфигурировано.
	Конфигуратором поддерживаются следующие типы плат:
	4.3.1 Аналоговые платы
	4.3.2 Цифровые платы
	4.3.3 Субмодуль
	Панель для настройки субмодуля расположена справа от панели настроек ЦП. Наличию субмодуля соответствует надпись «M4E1» на кнопке – если субмодуль присутствует в текущей конфигурации программы и на панели, если субмодуль присутствует в конфигурации му...
	Субмодуль и настройки субмодуля не поддерживаются для версий ЦП младше ЦПМ.
	Изображение каждого слота содержит один или пять световых индикаторов, которые становятся видны только в том случае, когда установлена связь с мультиплексором.
	Самый верхний индикатор является признаком присутствия платы данного типа в соответствующем слоте каркаса мультиплексора:
	Для плат 4Е1, 4И15, 4ToP, 4DSL, 4DSLv2, 4ТЛГ и субмодуля каждый из четырех нижних индикаторов соответствует определенному комплекту на плате модуля (первый нижний индикатор соответствует нулевому комплекту, второй – первому и т.д.) и показывает следую...

	4.6.1 Подпункт «Передавать изменения»
	4.6.2 Подпункт «Адрес мультиплексора»
	4.6.3 Подпункт «Сигнализация»
	4.6.4 Подпункт «Тип ЦП»
	Для корректной работы мультиплексора в выпадающем списке следует указать тип модуля ЦП, либо установить флаг «Определять тип автоматически».
	Если тип ЦП будет указан неверно, на экран будет выведено следующее окно:
	4.7.1 Возможные способы подключения
	4.7.2 Подпункт «Настройка СОМ-соединения»
	4.7.3 Подпункт «Настройка UDP-соединения»
	Изменение уровней передачи и приема комплектов плат 4ТЧУА, 4ТЧУ и 4ТЕМ производится следующим образом:
	Выбор типа протокола, обрабатываемого каждым из четырех комплектов платы 4ТЕМ, 4ТЧУ, 4ТЧУА, производится следующим образом:
	Включение/отключение сигнализации для каждого из комплектов плат 8АК, 4АЛ и 4МБ производится следующим образом:
	Для настройки параметров конфигурации платы 4V24 необходимо:
	Для настройки параметров конфигурации платы 2VS необходимо:
	Для настройки параметров конфигурации субмодуля M4Е1 необходимо:
	Для выдачи синхросигнала будет использоваться тактовая частота, выделенная из того безаварийного цифрового потока платы M4Е1, чей приоритет выше (наивысший приоритет – 0). Под безаварийным цифровым потоком в данном случае подразумевается цифровой пото...
	Модуль 4Е1 поддерживается только платами центрального процессора ЦП91, ЦПМ.
	Для настройки параметров конфигурации платы 4Е1 необходимо:
	Для выдачи синхросигнала будет использоваться тактовая частота, выделенная из того безаварийного цифрового потока платы 4Е1, чей приоритет выше (наивысший приоритет – 0). Под безаварийным цифровым потоком в данном случае подразумевается цифровой поток...
	Выставить значение интерфейса (0 или 1) и назначить индекс (0 или 1).
	В конфигурации модуля 8АК следует выставить флаги «Режим абонентского выноса МС240», «С концентрацией нагрузки».
	Настройка параметров конфигурации модуля 4И15 производится аналогично модулю 4Е1. Окно настройки выглядит следующим образом:
	Модули 4ToP-2F, 4ToP-2FG занимают в каркасе мультиплексора одно слотоместо, модули 8ToP-2F, 8ToP-2FG – два слотоместа.
	Подробное руководство по эксплуатации модулей приведено в приложении А. Предварительная настройка осуществляется с помощью терминальной программы (например Hyperterminal из состава Windows) по протоколу Telnet. Физическое подключение осуществляется че...
	Со стороны коммутационного поля имеется доступ к четырем цифровым потокам Е1, передаваемым через оптические интерфейсы модуля, поэтому настройка параметров конфигурации мало чем отличается от конфигурирования модуля 4Е1. Ниже приведено окно конфигурац...
	По сравнению с параметрами модуля 4Е1, в модуле 4ТоР-2FG исключены пункты «Кодировка AMI» и «Длинная линия», так как для оптического трансивера смысл их теряется.
	Отметка в пункте «Используется для удалённого управления» позволяет осуществлять управление и мониторинг мультиплексоров, подключенных на удалённой стороне ВОЛС посредством сетевого администратора Mux_Net.exe.
	Настройка битов сигнализации и коммутация канальных интервалов в потоках Е1 для модуля 4ТоРполностью идентичны аналогичным настройкам модуля 4Е1.
	Для модулей 8ToP-2F, 8ToP-2FG в программе конфигурирования для слота, в котором установлен модуль, и смежного с ним необходимо задать тип платы 4ToP. Настройка модуля ведется аналогично.
	Модуль DSL предназначен для организации по медному кабелю цифрового канала связи по технологии SHDSL, имеет интерфейс 10/100 Base-TX и позволяет передавать данные Ethernet совместно с голосовым трафиком. Скорость передачи модуля 2DSLv2 – 11,4 Мбит/с. ...
	В программе конфигурирования мультиплексора MuxAdmin.exe необходимо выбирать плату 1/2/4DSLv2. Модули 2DSLv2 занимают одно слотоместо.
	Для настройки параметров конфигурации платы необходимо:
	Далее провести настройку битов сигнализации, для этого щелкнуть правой кнопкой мыши на изображении платы и выбрать из контекстного меню пункт «биты сигнализации». Настройка битов сигнализации CAS проводиться в соответствие в п. 5.21.
	Для конфигурирования модуля необходимо подключиться к модулю через web-browser (программу для просмотра гипертекстовых документов), например Internet Explorer, ввести в строке браузера IP-адрес устройства (при первом запуске IP-адрес: 192.168.0.2).
	После введения IP-адреса  модуль запросит имя пользователя и пароль. Имя пользователя admin, при первом запуске пароль не требуется.
	На терминале оператора появится меню настроек:
	Страницы «Device information» и «DSL span info» предназначены для мониторинга модуля и всей системы связи соответственно.
	Device information
	HDLC routing
	При выборе ссылки «HDLC routing» отображается страница с настройками маршрутизации пакетов:
	Раздел «HDLC routing» предназначен для создания групп маршрутизации, а также для конфигурирования таблицы приоритетов передачи пакетов. Каждая группа работает как отдельный MAC коммутатор, маршрутизирующий пакеты между сетевыми интерфейсами, включенны...
	Группа «control» позволяет получить доступ к модулю с любого интерфейса, включенного в эту группу.
	Network settings
	При выборе ссылки «Network settings» отображается следующее меню:
	Password
	При выборе ссылки «Password» отображается страница с настройками пароля:
	В данном меню можно сменить пароль для доступа к устройству через веб-интерфейс.
	В строке new password необходимо ввести новый пароль, и в строке confirm повторить его. После выбора ссылки apply пароль будет изменен.
	Upgrade
	Для обновления ПО устройства нужно воспользоваться ссылкой upgrade главного меню.
	Задать путь к файлу ПО, воспользовавшись кнопкой «Обзор». Затем нажать кнопку «upgrade». После загрузки файла устройство перезагрузится и начнет работу с новой прошивкой.
	Смена встроенного ПО платы с сервера tftp приведена в п. 5.19.
	Для питания регенераторов в линии применяется модуль дистанционного питания ДП. Один модуль обеспечивает питание до шести регенераторов, работает на одно направление как в однопарном, так и в двухпарном режимах. Модуль занимает в корзине мультиплексор...
	На передней панели модуля ДП имеются разъем для подачи входного питания, выходной разъем, выключатель входного питания, разъем аналоговой служебной связи, индикаторы работы модуля ДП.
	Распайка разъемов модуля ДП приведена в Приложении В.
	Характеристики модуля ДП:
	Для настройки параметров конфигурации модуля ДП необходимо щелкнуть правой кнопкой мыши на изображении платы и выбрать из контекстного меню пункт «Конфигурация платы», после чего появится окно позволяющее установить параметры платы ДП;
	Смена ПО платы ДП приведена в п. 5.21.
	При достижении минимального или максимального значения тока модуль ДП отключится. Повторное включение произойдет через 1 минуту.
	При достижении минимального напряжения или минимального значения тока модуль ДП отключится. Повторное включение произойдет через 1 минуту.
	Модуля ДП позволяет получать данные мониторинга выходных параметров. Для того чтобы получить данные мониторинга, необходимо щелкнуть правой кнопкой мыши на изображении платы и в выпадающем меню выбрать пункт «Информация».
	В окне мониторинга модуля ДП отображаются:
	Функция «тест линии» позволяет обнаружить место обрыва линии с точностью до регенерационного участка. Используется только в режиме стабилизации тока. Регенерационный участок вычисляется по измеренному модулем ДП максимальному напряжению работоспособно...
	Для оперативного общения обслуживающего персонала на разных концах тракта без прерывания связи используется субмодуль цифровой служебной связи МСС, который устанавливается опционально на модуль 4DSL и организует передачу служебных сообщений по одному ...
	На передней панели модуля расположен разъем для подключения телефонной трубки, разъем для подключения установки громкоговорящей связи ГГС, четыре светодиодных индикатора каналов DSL, кнопка выбора потока DSL, кнопка выбора режима связи (связь через те...
	Конфигурирование модуля осуществляется при помощи перемычек, расположенных на плате.
	Для обновления ПО платы необходимы:
	Последовательность действий при обновлении устройства:
	Для обновления ПО платы необходимы:
	Последовательность действий при обновлении устройства:
	Для настройки битов сигнализации выделенного сигнального канала потока Е1, DSL и ИКМ15 необходимо:
	abcd – биты сигнализации abcd, передаваемые по шестнадцатому временному каналу, для соответствующего временного канала потока Е1 или по нулевому канальному интервалу для потока ИКМ15 в нормальном состоянии;
	акт. – маска, по которой должны изменяться биты abcd в активном состоянии.
	Окно настройки выглядит параметров конфигурации модуля 4С64 следующим образом:
	Модуль 4С1и содержит четыре комплекта стыков по ГОСТ 27232-87 (биимпульсный сигнал) и предназначен для согласования сигналов передачи оборудования с такими же стыками с цифровым потоком Е1. Каждый комплект может работать на любой скорости передачи из ...
	Информационный сигнал стыка передаётся пакетами через канальный интервал потока Е1. Скорость передачи может составлять 16 кбит/с (режим {0,1,2,3}->0 при скоростях сигналов на стыках С1и ≤ 9600 бод), 32 кбит/с (режим {0,1}->0, {0,1}->1 при скоростях си...
	Помимо информационных сигналов стыков С1и в пакетах передаётся сигнал вызова (E&M тип 5). Вход Е ожидает активный уровень «земли» станционной батареи. Входное сопротивление 10 кОм, ток в активном состоянии (2…10) мА. Выход М обеспечивает активный уров...
	Назначение контактов разъёма приведено в Приложении В.
	На рисунке 24 приведено окно параметров конфигурации модуля 4С1и.
	Флаг «локальный loopback» включает сигнал передачи стыка на «свой» приём, оставляя сигнал передачи на выходных контактах модуля.
	Флаг «удалённый loopback» включает принятый и восстановленный сигнал приёма на «свою» передачу.
	Флаг «PRBS test» включает режим генерации ПСП в сторону стыка С1и, одновременно включается счётчик ошибок ПСП на приёме со стороны стыка.
	Флаг «PRBS testD» включает режим генерации ПСП в сторону потока Е1, одновременно включается счётчик ошибок ПСП принятого из Е1 сигнала.
	Режим работы «нормальный» означает, что сигналы каждого из четырёх комплектов модуля передаются в индивидуальных канальных интервалах потока Е1.
	Режим «{0,1}->0, {0,1}->1» позволяет передавать сигналы комплектов 0 и 1 в одном канальном интервале потока Е1, а комплектов 2 и 3 – в другом. В этом режиме скорость сигналов стыков не должна превышать 19200 бод.
	Режим «{0,1,2,3}->0» предназначен для упаковки сигналов всех четырёх комплектов модуля в один канальный интервал потока Е1. При этом скорость сигналов стыков не должна превышать 9600 бод.
	На рисунке 25 приведено окно статистики модуля 4С1и.
	Потеря сигнала фиксируется при пропадании сигнала на приёме стыка. Состояние сопровождается красным свечением светодиода на лицевой панели модуля.
	Сигнал «удалённой аварии» принимается из канала в информационном пакете и свидетельствует о пропадании сигнала на приёме стыка на удалённой стороне. Это состояние сопровождается жёлтым свечением светодиода на лицевой панели модуля.
	Авария «все единицы» фиксируется при обнаружении в информационном сигнале более 255 следующих подряд единиц. Состояние сопровождается сдвоенными жёлтыми вспышками светодиода.
	Авария «все нули» фиксируется при обнаружении в информационном сигнале более 255 следующих подряд нулей. Состояние сопровождается одиночными жёлтыми вспышками светодиода.
	При отсутствии перечисленных аварий светодиод горит зеленым цветом.
	Модуль АДИКМ предназначен для преобразования речевых сигналов, представленных в цифровой форме 64 кбит/с ИКМ по G.711 закон А, в сигналы АДИКМ со скоростью передачи 32 кбит/с или 16 кбит/с по G.723 с последующей коммутацией сжатых сигналов на канальны...
	Модуль не имеет разъёма для подключения внешних сигналов. Каналы, подлежащие сжатию, коммутируются на модуль в поле коммутации и подводятся по цифровым промлиниям мультиплексора.
	На рисунке 25 приведено окно конфигурации модуля АДИКМ.
	Настраивается только количество каналов, работающих в режиме 16 кбит/с. Это количество кратно 4, т.к. четыре канала по 16 кбит/с упаковываются в один канальный интервал потока Е1.
	В поле коммутации модуль АДИКМ выглядит в виде таблицы, содержащей 3 строки и 32 столбца. Исходные каналы, подлежащие преобразованию, коммутируются на строки «0 АДИКМ» и «1 АДИКМ». Сжатые сигналы присутствуют в соответствующих столбцах третьей строки ...
	Для примера на рисунке 25 приведено поле коммутации (модуль АДИКМ в режиме 8 каналов 16 кбит/с (и 56 каналов 32 кбит/с)).
	На приведённом примере первые два порта субмодуля M4Е1 скоммутированы на нулевые порты комплектов «0» и «1» модуля АДИКМ, работающие в режиме 32 кбит/с. Сжатые сигналы упакованы в ячейку комплекта «2» модуля АДИКМ. Этот композитный сигнал передается в...
	Для настройки режима синхронизации работы мультиплексора, необходимо:
	Во всех случаях наивысшему приоритету соответствует наименьший номер приоритета.
	Под безаварийным цифровым потоком в данном случае подразумевается цифровой поток, для которого не обнаружены аварии потеря сигнала или потеря цикловой синхронизации.
	Для настройки сигнализации аварийных ситуаций при работе мультиплексора, необходимо:
	При обнаружении аварийной ситуации программой «администратор мультиплексора» будет выдан звуковой сигнал на звуковую карту или системный динамик компьютера, а также появится надпись с текстовым описание аварии. Способ вывода звукового сигнала указывае...
	Вывод звукового сигнала на системный динамик для операционной системы WINDOWS98 не поддерживается.
	Окно настройки платы ЦП появляется также при нажатии на кнопку конфигурации слота платы ЦП. Загрузка конфигурации
	При необходимости можно проводить загрузку конфигурации одного слота. Для этого необходимо в меню «Платы» нажатием правой кнопки мыши на изображении нужного слота вызвать контекстное меню и выбрать строку Отправить настройки слота:
	В открывшемся подменю доступны три варианта загрузки конфигурации слота:
	При таком способе загрузки конфигурации проводится переинициализации комплектов только выбранного слота.
	Управление соединениями портов плат периферии осуществляется во вкладке «Линки». Окно разбито на два дублирующие друг друга поля со списком каналов, доступных для коммутации. Выше находится панель инструментов , на которой слева направо расположены сл...
	При нажатии правой кнопкой мыши на поле списка каналов выводится контекстное меню, в котором дублируются кнопки панели инструментов:
	Порты, доступные для коммутации, отмечены зеленым цветом, недоступные – красным.
	Установить соединения между двумя портами плат периферии можно одним из трех способов.
	Способ 1:
	Способ 2:
	Выделить коммутируемый(ые) порт(ы) в одном из полей, воспользовавшись, при необходимости, клавишами < или <и, удерживая левую кнопку мыши, перетянуть их на соседнее поле. При этом порты, с которыми проводится соединения, обозначатся белыми стрелками.
	Способ 3:
	При помощи меню «Создание соединений вручную». Такой способ удобно использовать, когда речь идет о соединении двух портов. Меню вызывается нажатием на кнопке  панели инструментов.
	Для установления соединения необходимо указать номера слотов, комплектов и портов, участвующих в соединении, выбрать тип связи и нажать кнопку «Соединить». Соединение будет установлено, соответствующая запись появиться в нижнем правом поле.
	Созданные соединения отобразятся в нижнем правом поле окна «Линки».
	Для удаления соединения следует выделить один из портов, входящих в соединение и нажать кнопку .
	Порты, входящие в интерфейсы выноса, недоступны для создания соединений, но есть возможность часть из этих портов перевести в транзитное состояние. Делается это при помощи кнопки «Исключить порты из интерфейса» панели инструментов или при помощи соотв...
	Для возврата к начальному состоянию порта следует воспользоваться кнопкой «Включить порты в интерфейс».
	Для подачи сигнала со входа от одного из портов плат периферии на один или несколько выходов других портов, необходимо:
	Созданное соединение отобразится в нижнем правом поле окна «Линки».
	Для установки соединения комплекта платы 2VS с каналами потока E1, необходимо:
	Для просмотра всех соединений модуля, комплекта или порта достаточно навести курсор мыши на нужный элемент в списке каналов.
	Существует два режима развертывания дерева при просмотре соединений:
	Режимы настраиваются отдельно для каждого списка каналов при помощи панели инструментов или контекстного меню. При использовании кнопки настраивается режим для поля, активного в данный момент.
	Выбор режима влияет на то, каким образом будет раскрываться список каналов при просмотре соединений: вручную или автоматически.
	Меню «Интерфейсы» служит для настройки абонентских портов платы 8АК, работающей в режиме абонентского выноса МС240 с концентрацией нагрузки и задания интерфейсов выноса портов Е1 потоковых модулей.
	Для настройки параметров порта необходимо щелкнуть правой кнопки мыши на строке нужного порта и в выпадающем контекстном меню выбрать стоку «Настроить абонента». Для настройки группы портов при помощи кнопки <Shift> выделить группу и выполнить описанн...
	Назначение интерфейсов выноса проводиться в окне «Потоки» основного меню. В поле перечислены все порты, присутствующие в конфигурации. Для назначения или снятия интерфейса порта необходимо щелчком правой кнопки мыши на строке порта вызвать контекстное...
	При удалении интерфейса в открывшемся окне следует утвердительно ответить на вопрос «Удалить интерфейсы на выбранных потоках».
	При настройке интерфейса в появившемся окне назначить потоку интерфейс. Один и тот же интерфейс может быть назначен только двум потокам, потоки с одним интерфейсом идут в одном направлении.
	Возможна настройка группы портов, для этого – выделить группу при помощи кнопки <Shift>.
	При нажатии на кнопку «Добавить» появляется диалоговое окно, которое позволяет включать в конфигурацию новые профили.
	Возможно создать один профиль или группу профилей, указав начальный и конечный порядковые номера.
	Режим обслуживания абонентского порта задает ограничения на входящую и исходящую связь. Флаги режима обслуживания:
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