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MCO04-DSL Monitor. Cucmema npo2pamMmHo20 YAPAGAeHUS U MOHUMOPUH2A

1. HazHayeHue nporpaMMbl U BADHAHTHI MOHMTOPUHTIA

1.1. Ha3HauyeHne NpOrpamMmbl

Cucrema mnporpaMMHOro ympasiieHus u  MoHuTopuHra MCO04-DSL  Monitor
npeAHa3HayeHa s MoHuTOopuHTa cocrosinua Bcex cThikoB (DSL, El, E15, Ethernet, MX)
nmuHeitHoro Tpakta MC04-DSL u nporpamMmMHOro ynpasiieHUs U KOHQUTYPUPOBAHUS yCTPOUCTB
TpakTa (MOJEMOB, PET€HEPATOPOB, MYJIbTUILIIEKCOPOB, OJIOKOB PEIEHHBIX CUTHAJIOB).

1.2. TunoBble cXeMbl OPraHU3alMi MOHUTOPHHIA Nporpammoii Monitor

Monutopuar 1o BeieneHHoMy B DSL curnane xanany oOcmyxuBanus (EOC)
OPUEHTHPOBAH IS MPOBEICHUS PA30BBIX IMYCKOHAIATOYHBIX U PEMOHTHBIX padOT HA TpaKTe U
obecrieunBacT: KOHPUTYPUPOBAHHE, NETATHHBIA MOHUTOPHUHT KaXKJIOTO CTBhIKA 10 KAdeCTBY W
JOCTOBEPHOCTH TIepeJadd, OIEpaTHBHOE yIpaBjicHHe (OJOKHpPOBKA KaHAJIOB, YCTAaHOBKA
nurelioB W T.I.), JOKATU3AUs HEUCIIPABHOCTEH 10 CTHIKAM U PETreHEPAlMOHHBIM yJacTKaM U
T.JIL.

Buumanue. Bsuoy mexuuueckux ocobennocmeut u oepanuyenuti EOC kanana
00CIYHCUBANUS HEe PEKOMEHOYEMCS UCHOIb308ANb IMOM MOHUMOPUHE O/ HENPEPbIGHO2O
ONUMenbHO20 HabI0OeHUsL.

1.2.1. JlokanbHbII1 MOHUTOPUHT U yIpaBiieHue yepes nopt RS-232.
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Puc. 1.2.1. Bapuanm 1: noxanvuweiil, ynpasienue yepes nopm RS-232.

Komnerotep noaxitouer yepes nopt RS-232 k Gnmxaitmemy mogemy DSL Tpakra.
3anymenHas Ha komnbrorepe nporpamma MC04-DSL Monitor oToOpa3uT cocTosiHue Bcex
ycrpoiicts DSL Tpakra.

[Ipy MOHUTOPUHTE€ HECKOJIBKUX MOCIEA0BATEIbHBIX TPAKTOB C IEPEIPUEMOM 10
nosib3oBarenbckuM cThikaMm E1 u Ethernet Ha mpoMeXyTOUHBIX CTAHIUSAX UCIOJIb3YETCS
NepernpueM JaHHbIX MOHUTOpUHTA uepe3 RS-232. [l 3Toro Hy>)KHO COEJUHUTD HYJIb—
MOJEMHBIM KabeneM nopThl RS-232 ynaneHHbIX MOIEMOB ABYX TpakToB. IIpu sTOM B
nporpamme MC04-DSL Monitor 6yayT nocienoBaTelnbHO 0TOOpaxaThCsl yCTpOICTBa
HECKOJIbKUX TPAKTOB, 00bEIUHEHHBIX TAKUM 00pa3oM.
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1.2.2. CereBoii MOHUTOPHHT U yIpaBieHUe uepe3 BblaeraeHHbIN kaHan Ethernet.

MCO4-DEL DSL

e ST <= P = = = e s e
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3 -_ DELAM
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Puc. 1.2.2. Bapuanm 2: cemesoii, ynpasieHue uepe3 gvloenieHublil kanan Ethernet.

Kommnerorep noakiouen k ommxkaimemy mojgemy DSL tpakra uepe3 LAN. B nanaom
cllydae UCIOJIb3yeTCs BblIeleHHbIN KaHall Ethernet (0TA€IbHO OT MyJIBTUCEPBUCHON CETH).

1.2.3. CereBoii MOHUTOPHHT U yIpaBieHUE uyepe3 Nnobp30Barenbckuil Tpaguk Ethernet.
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Puc. 1.2.3. Bapuanm3: ynpasnenue uepe3 nonvzosamenvckuii mpagux Ethernet.

MOHUTOPHHT OCYLIECTBIISIETCS YEPE3 MYIbTUCEPBUCHYIO CETh BHYTPHU
nosib3oBarensckoro Tpaguka Ethernet (in—band). KomnbroTep nomken umeTs 10CTyn K
mynbTucepBucHoi cetu. [lopt Eth—Ctrl noaxitouaeTcst maTy-KopaOM K M0JIb30BATENLCKOMY
nopty Eth2 (wnu Ethl) BctpoeHHOTO KOMMyTaTOpa MOJIEMa.

[Ipu HeobxonuMocTH obecrieueHus: 6e30macHo nepenauu UHGoOpMaIMi MOHUTOPUHTA
ycranaBnuBaetcs pexxuM VLAN. [{ns yctanoBku pexkxuma VLAN HE00X0IMMO B HaCTPOMKax
CIIUCKA JIOCTYIa MOYJisE OTMETUTh MyHKT VLAN 1 B COOTBETCTBYIOIIEM CTOJIOIIE HAIPOTUB
kaxzoro aktuBHOTO [P aapeca ykazare Homep VLAN rpynmel (cM. pazaen 3.3).
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2. I''1aBHOE OKHO MPOrpaMMblI

2.1. OcHoBHbBIC TAHEJIH
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Puc. 2.1.1. I'nasnoe oxno CI1Y MC04—-DSL Monitor

1 — maHesib MEHIO M OCHOBHBIX 3JIEMEHTOB YIIPaBJICHMUS;
2 — maHelNb yCTPOUCTB;

3 — nanenp ¢ Ta0NMIIeH CTATUCTUKH, TapaMeTpaMH YCTPONCTB U KOHQUrypaiueil;

4 — maHenu COCTOSHUS (CTaTyca U IOMOJTHUTEIBHON HH(pOpMaIun).

I'maBHOEe OkHO mporpammel (puc. 2.1.1) mpemocTaBisieT OCHOBHYK HH(pOpManui 00
obcnyxuBaeMoMm DSL—-TpakTe, A0CTyIll K omepanusM yHpaBieHUS YCTPONCTBAMH U HAaCTPONKU

CI1V.
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2.2. MeHI0 M aHeJIb 3JIEMEHTOB YIIpaBJIeHHUS

B rnaBHoM MeHI0 [porpaMMbl COCPEAOTOYEHBI KOMaHABI  OOILIECUCTEMHOIO
Ha3HAYEHUS:

Menro @aiia COAECPKUT CIEAYIOMNE KOMAaH/IbI:

* IIpocmoTp daiiioB aBapuii: 3amyck nporpammbsl LogViewer.exe s nmpocMoTpa (aiina
C MPOTOKOJIOM aBapHiHbIX cooOIeHuit oT ycrpoiicts DSL—Tpakra;

* OTKpLITHL (aiil KOHPUIypaUuu: M03BOJISET BHIOPATh U OTKPHITh COXPAaHEHHBIN paHee
¢aiin koHdurypamuu (*.bin) oT 1000rO THUIA YCTPOUCTB, ONPOC TPAKTa OCTAHABIUBAETCS;

* BBIX0J: 3aKpbITHE IPOrPAMMBI.

Menro [TapaMeTpbl MOHUTOPHHIA COAEPKUT KOMAH/IbL:
* CIMCOK JIMHEHHBIX TPAKTOB: CITUCOK TPAKTOB C YKa3aHUEM IMapaMeTPOB MOHUTOPHHTA;
* HacTpoiiku nporpamMmsbl: mapameTphl Opoca, OMOBEIEHUN 00 aBapuH, .

MeHio AAMMHUCTPUPOBAHME CONCPKUT KOMaHJIBL:

* BpliiTu (BOWTH) W3 Pe:KUMA AIMUHUCTPATOPA: OCYILIECTBISICT U3MEHEHUE PEKUMaA Ha
10JIb30BaTEIbCKUN/aIMUHUCTPATOPCKUI;

* U3MeHUTH NapoJib AAMUHHMCTPATOPA: MPOU3BOAUT CMEHY AP0 aIMUHUCTpATOPa
(motpeOyercst BBOJI CTApOro MapoJis).

[lo ymonuaHuio mapojip aMHHHUCTpaTopa He 3ahaH (mycras cTpoka). B atom ciyudae
porpaMMa 3alycKaeTcsi B peXuMe aJMHUHHCTparopa — I03BOJIEHO KOH(UTypHUpOBaTh
yCTpOIICTBa, yCTaHAaBIMBATh LUIEH(bI, COpachIBaTh CUETUUKH, PEAAKTUPOBATH CIIUCOK TPAKTOB.

Ecnu xe Obul 3amaH maposib, TO MNpU 3allycke 0e€3 MapamMeTpoB IporpaMma IO
YMOJIYaHHUIO CTapTyeT B pEXHME I0JIb30BaTeNsi — yIpaBieHue ycrpoiictBamu DSL-Tpakra
3anpenieHo. [1pu 3amycke ¢ mapamerpamu U3 IporpaMMbl Supervisor (¢ 3arI0JTHEHHBIM ITapOJIeM )
[porpaMMa 3alyCTUTCS B pEXHUME aJMUHUCTPATOpa, €CIU MapoJib BBEIEH MPAaBWIbHO; WU B
PEeXHMMeE T0JIb30BATEIsl, €CIIU MapoJib BBE/IEH HEMPABUIBHO.

Mento CunpaBka:
» CripaBKa: OTKphITHE ATOTO (aiina;
* O nporpamme: CBeICHUS O BEPCUU IIPOTPaMMBbI U pa3pabOTUHKE.
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[Tox cTpokoif MEHIO I'IaBHOTO OKHA pacriojaraeTcs MaHeidb MHCTPYMEHTOB (puc. 2.2.1),
coJiepaKalas CIeayrolIe JIEMEHThl U KHOIIKU:

KHOTIKa OBICTPOTO

TEKyIIee BBIOOP JIMHEHHOTO TpaKTa
— JIOCTYTIa K CIIUCKY
— CHCTEMHOE BpeMs JU11 MOHUTOPHUHT A
TPaKTOB
u Jarta

18:39:41 | 3mynsrop 1001@UDP#/192.168.0.7:1001 ;i_tLJ % & @
22.03.2011 | p B [ Tonkko NpocAYLMBaHWE Il'lapa AB j
Ha4aTh/0CTAaHOBHUTH
01Ipoc Boei6op DSL napst juis
PEKUM TPOCTYIINBAHUS MOHHTOpHHIa

0€e3 OTIIpaBKHU 3alIpOCOB

OOHOBUTH CXEMY TpaKTa MPUHYIUTEIBHO

COpoc cueTYUKOB OITMOOK
(5.826 Bcex yCTpOMCTB TpakTa

Cnenatb cHUMOK 3KkpaHa (ckpunior). [lenmyox npaBoit
KHOIIKOM MBIIIN OTKPOET AUAJIOT JJIs 3a/JaHUSI HMEHU
(aiina

Puc. 2.2.1. Ilanens uncmpymenmoe enagHo2o oKHa

* Hacrpoiika BeiOopa DSL-mapel mo3BossieT mpocMmaTrpuBaTh MO OYEpEAU [IBE BETBU
JIMHEMHOTO TpakKTa.

* B pexnMe mpociayliMBaHUS HE BEAETCS ONPOC YCTPOWCTB TpakTa. /laHHas ramodxa
YCTaHABIIMBAETCSA/CHUMAETCS, UTOObl M30€XKaTh MEperpy3Ku CIy:KeOHOTO KaHajia IpH
MOHUTOpHHre ¢ HeckoabkuX [IK ogHOrO TpakTa.
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2.3. [IaneJssp ycTpoiicTB

Huxe mnanenu »ieMEHTOB YIpaBi€HMsI pacmoJiaraercs rpaguueckoe H300paxkeHue
Tekymed cxembl DSL—TpakTa ¢ yka3aHHEM TUIIOB U COCTOSIHUS YCTPOWHCTB U HX IOPTOB
(puc.2.3). Eciu Bce ycTpoilicTBa HE MOMEUIAIOTCS B OKHE, IOSIBIISIFOTCSI MOJIOCHI MPOKPYTKH
BJICBO/BIIPABO.

Ecnu B cetb MOHUTOpPUHTA MOAPS]] BKIIOYEHO MOCPEICTBOM «HYJIb—MOJIEMHBIX)» Kabemnei
HECKOJIKO TPakTOB (NepenprueM 10 MOHUTOPHHTY), TO KaXKIbli IOCIEAYIOIIUNA TpPaKT
n3o0pakaercst ¢ HOBO#M cTpoku (puc. 2.3.1). Ecnu ycTpoiicTBa HE TOMEIMIAOTCS Ha MaHEIH, TO
MOSIBIISTFOTCS] KHOTIKH JIJISl TIPOKPYTKH BBEPX/BHMU3, BIIEBO/BIIPABO.

=]
1A
B2 LIH = B4 NzTﬂ — iz
e ) G R I
| [

251 1E7

4

Puc. 2.3.1. Cxema nuneiinoco mpaxkma

[[lemyox 51€BOM KHOIIKM «MBIIIM» IO 3HAYKy YCTPOMCTBA OTKPHIBAET OKHO CBOMCTB
KOHKPETHOTO YCTPOMCTBA, B KOTOPOM OTOOpakaeTcs MojapoOHas MH(POpManus O COCTOSHUH
YCTpOIICTBA M €ro CTHIKOB, 3HaYeHHUs! cueTuukoB (G.826, maHenu yNnpaBieHHUsS YCTPONCTBOM.
[Ilenuoxk mnpaBodl KHOMKOM «MBIMIM» Ha H300paKEHUHM YCTPOMCTBA Ha CXEME BBI3bIBACT
KOHTEKCTHOE MEHIO, IIPEAOCTABIIAIOIIEE JTOCTYII K KOMAaHJaM YIPABJICHHS YCTPOMCTBA, TAaKUM
KaK nepe3anyck u coOpoc cuemuuKos.

B 3aBucumocTH OT COCTOSIHHS YCTPOWCTBA IMpPU OTOOPaKEHUH HCHOJIB3YIOTCS
CJIELYIOIINE [IBETA!

3eJIeHblil — yCTPOMCTBO (DYHKIIMOHUPYET HOPMAJIbHO;

KPaCHBIN — aBapUIHOE COCTOSHUE.

B 3aBucuMocTH OT COCTOSIHUSI NOPTOB MpPH OTOOPaKEHUU HCIIOJIB3YIOTCS CIEAYIOLINE
0003HaueHUS:
3eJIeHblil — IOPT QYHKIMOHUPYET HOPMAJIBHO;
KPAaCHBIN — IOPT B aBAPUKWHOM COCTOSIHUH;
— Ha JIaHHOM TOPTY BKJIFOUEH HUIEH(D;
MAaJMHOBBII — HH(GOpMaIUs 10 OPTY HE OOHOBJIEHA WM YCTapea;
-MaHHOBbHE- — IOPT OJIOKMPOBAH U HE ONPAIINBAETCS;
CHUHMI — MHPOpMAIUS 10 NOPTY HAUMHAET yCTapeBaTh.
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2.4. Ilanesab CTATHCTUKH, IAPAMETPOB U KOH(pUTypanuu

B menTpe okHa mporpamMMmbl HaxOIATCS AUHAMUYECKH MEHSIOIMIMECS OKHA (3aKIJIaIKH)
CMAamucmuKu, cé0licCme U KOH@puzypayuu ycTpoucTaa.

| | e 141
B8 Cramicmira H?‘E CeoficTea yzna M1 @ M I
BriGepure napareTy: ([T ITRE ] j Yucno obHapyxen|
M2 |Yerp) Tun uetpolicTea CyeTqMEM ofHuneHel | Bperaa cuerg Al

TR o 1% [ A el S o 1 el T 1605 7: 25 05,05, 2008 | 0ol 948k c

1 INT JMCO4-DSL2-2ET-Eth142 bis [11:13:11 04.05.2008  200452m24c DSL: 3

Puc. 2.4.1. Bknaoku cmamucmuku u c8oticmaa y3id.

CTartucTHEa rﬁ K.I:IH¢'HF':||:IEIL|.HF| bis |

PP d

[T PazpewdTs NporpaMmMHYI0 KOHGHIYpallHo:

A.KTHBHSHDDBETI: annaparTHyYy KoOHY

—ncl A —Ncl B
Puc. 2.4.2. Bkraoka xoughueypayuu ycmpoucmea.

2.5. Ilaneau cocToAHUA

Buusy rnaBHoro okHa (puc. 2.5.1) pacnonararorcs 2 naHeNlId COCTOSTHUS MPHIIOKEHUS, B
KOTOPBIX OTOOpaXkaeTcss JIOTIOIHHUTENbHAS WHPOpMamHs IO OIpPOCY YCTPOWCTB TPAKTa,

COCTOAHHUCE OIIpoOcCa.

IIaHEJIb OOII.
*| 0T yerpoicre UDP kiueHT-cepeep ooTaHOBNEH I/IH(b 0
_] i TCP COBMKHHERHE HE YCTAHOBAEHD.
q ¥
Patora Drnoasneto 370 nakerosMonwero 213 nakeros|
L CTaTyC-I1aHCIIb

Puc. 2.5.1. Ilanenu cocmosanus.

Ha nmanenu gomn. uado BbIBOAUTCA HHPOPMAIUA: KAKOMY YCTPOMCTBY B JaHHBIH MOMEHT
OTIpaBJIsIETCS 3alpoc, OT Kakoro ycrpoiicrBa moiydeH oreer, TCP wimm UDP coenunenue
aktuBHO. Ha To#l ke manenu Haxomutcs kHomka JIOIT ycmpoiicme, KIWKHYB TIO KOTOPOH
OTKPOETCSI OKHO C JIOTOM OOHapyXEHHBIX/TIPOMABIINX YCTPOWUCTB. [laHHas maHenb 10
yMoJI4aHusI He oToOpaxaetcs. s Toro 4roObl yBUAETh 3Ty IaHElNb, HY)KHO «PacCTAHYTb) €€,

B3$B JIEBOW KJIaBUIIEH MBIIIN 3a pa3feauTeNb (TEMHO-CUHETO 1IBETA).
Ha nanenu craryca mokasaHo oOliee 4HCIO OTHPaBICHHBIX/NOJYYEHHBIX I1aKETOB, a

TaKKe COCTOSIHUE OTIPOCA: 0OHOBIEHUe mpakma, coop ungopmayuu 000 6cex nopmax, paboma.
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3. HacTpoiiku nporpaMmmasl

3.1. CnMcoK J0CTYNHBIX JINHEHHBIX TPAKTOB

Jlis paboTbl mporpamMmbl HEOOXOAMMO BHECTH B CIHMCOK M HAaCTPOUTh JIOCTYN K
[0/IBEIOMCTBEHHBIM JMHEHHBIM TpakTaMm MCO04-DSL. OkHO ynpaBieHHs] CIHCKOM JOCTYIHBIX
JU1I MOHUTOPHUHTa TPakToB (puc. 3.1.1) BeI3bIBaeTCS KOMaHA0M

Ilapamempor monumopunza/Cnucok 1uHeiiHbIX MPaKmog,

100 Ha)kKaB COOTBETCTBYIOIIYIO KHOIIKY Ha IMaHEIN HHCTPYMEHTOB.

Hosoe noakaoyeHne

iTpact 190 af@L M1 -3E
Tpasr SH Z21EUDPATE

Tpasr 190
Hazsanue rpasra@LUIDF//152.168.0.190:1001 [Tpaxr 190w crons

HazgaHue TpacTa@UDPA 92 1668 0,254 10010 MNapameTpm nonEnoyeHus

tpakT COM noor Wa crone@ L0 M- 9600 © unP  TCP ¥ COM [R5-232)
Hazganue TpaxTa@TCP/ 192 168.00150:1001

Hazoanve Tpasta@TCRAA1 921680075005 1P- 197 1620254 Mopr: |1
Crof:a ryra@UDP/192.168.0.250:1001

H azsanue Tpasta@UDFA 92 168.0.7:1005 Mopr: 10 IsEl]n vl

Hazsanue Tpasra@UDPAN 7216 178.4:1001
Hazsanue Tpasra@UDPAA 32 168 0.7.1001

Haseanve Tpara@UDF//132 168 02541001 Hacypour: Veait

<< MNpumenume

+ HoBwi - YnanuTte nK Ormena

Puc. 3.1.1. Cnucox mpaxmos.

Yto0Obl 100aBUTH TPAKT, HAKMUTE KHOIKY HOEblil; 4TOObl yOpaTh W3 CIHCKAa TPaKT —
yoanums. [N penakTUPOBAHUS CYIIECTBYIOIIETO TPaKTa BHIOEPHUTE €ro B JICBOM 4YaCTH OKHA,
3aTeM M3MEHUTE HYKHbIE TapaMETPhI B [IPAaBOW YaCTU, HAKMUTE HPUMEHUMb.

Jljig KaXK0ro TpakTa TpeOyeTcsl BBECTH Ha3BaHUE U BbIOPATh CIIOCOO COEIMHEHUS.

Bo3M03KHO 1Ba BH/IA COEMHEHMS:

* Mouutopunr 4yepe3 COM-nopT — COEIMHEHHE TOCPEICTBOM «HYJIb-MOIEMHOTOY
kabens ycrpoiictBa MC04 u com-nopra komnbiorepa. [Ipu 3ToM HE0OX0AMMO yKa3aThb HOMED
MIOCJIEIOBATEIBLHOIO MOpTa KoMmbioTepa (puc. 3.1.1), MOAKII0YEHHOT0 K OJMKHEMY YCTPOMCTBY
TpakTa, W YKa3aTb CKOpPOCTh Iiepenadyu (Bce ycTpoiicTBa ¢ mporpamMmHoi Bepcueil 1..10
pabortaroT Ha ckopoctu 9600 6ut/c).

* CereBoii MoHuTOpUHT — UDP nnu TCP-coenunenue ¢ cepBepoM yJaleHHOTO JOCTyIa
k ycrpoiictBam MC04-DSL (XPort/NPort) nnu monynem cereBoro ympasienus (VPort). Ilpu
3TOM TpeOyeTcss yKa3aThb CETEeBOW aApec | MPOTpaMMHBIH MmOpPT (IO  YMOJIYAHUIO,
192.168.0.254:1001) u, ecnmu He0OXO0AUMO, HACTPOUTH MOTYJIb.

[locne BbIMONHEHHS BCEX HACTPOEK TpakTa (BBEAEHUS MMEHH, BbIOOpa THMA
COEJIMHEHUS ), HEOOX0IMMO Ha)KaTh KHOIIKY HPUMEHUmMb [Isl IPUMEHEHUS U3MEHEHUN K TPaKTYy,
BBIOpAaHHOMY B JIEBOW YacTH.

[Ipu 3aBepiIeHUMH COCTABJICHUSA/PEIAKTUPOBAHUS CIUCKAa JA0CTynHbIX DSL-TpakTos,
HY)KHO 3aKpbhITh OKHO, Ha)kaB KHONKY OK. ABTOMaTHYECKH IPOM30WUIET COECTUHEHHE C
BbIOpaHHBIM TpakToM. Jlyigs mepexoda MOHMTOpPUHIA K JPYyroMy TpakTy HYXHO B
PacKpbIBAIOIIEMCSl CIIUCKE Ha MaHeId HWHCTPYMEHTOB TIJIaBHOro okHa (puc. 2.2.1) BbIOpath
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HYXHbIA. Takoli MexaHW3M MO3BOJISIET OMEPATUBHO MEPEKIIOYATHCS M CMOTPETh MO OYepeau
HECKOJIBKO CHCTEM.

Buumanue! Ecnam mnocine penakTUpPOBAHUS/COCTABICHUS TPAKTOB HaXaTb KHOIIKY
ommena, Bce U3MEHEHUs IPUMEHEHbI He OyayT (cOpocsTes).

3.2. MeHI0 HACTPOHKHU MPOrPpaMMbl

3aiiis1 B MCHIO Rapamempvl MOHUMOPUH2A/HACMPOUKU RPOZPAMMBL, OTKPOETCS OKHO
Hactpoek (puc. 3.2.1).

HacTpoiky nporpatibies Xi

Tpu aEaPUEHOMN COSETHM;

¥ AKTHEWZAUMA OKHA
[~ 3euk: I':H':‘TEM. SEYK _:l

P alin coSemHi;
[¥ CoxpaHaTe aEapui [M cEpHHWLOTE) B KaTanor:

IF:'xwu:urk'x..Elenq:-H'x MC04-D5L Monitaruseryog ﬁ.’-l

—MapameTpel onpoca
[T Pem onpoca oflel asapuq

BHuraHMe! Ecnu Bl HE SHAETE NpEAHASHAYEHME
AAHHEI NAPAMETPOB-CAPOCETE My N0 Yr0m4aHMD

CopocuTh 1] 4 OrmeHa

Puc. 3.2.1. Hacmpoiiku npoecpammul.

Ha3HavyeHue mapaMeTpoB:

* Pexcum onpoca obwieir agapuu. B nanHoM pexxume OyAyT ONpPaLIMBATHCS TOJIBKO
ycrpoiicTBa Ha npeamet ooOmieit aBapuu. Ioptel (MX, moxynun DSL,E1 u np.) onpammuBarbcest He
Oyayt. Mcnonp3yiite 3TOT peXuM, €ClIM BaM HE Ba)XXHO IMOJIydaTh MH(OPMALMIO O HOpTax, a
BAYKHO MOJIyYUTh OYEHb OBICTPO 00Illee COCTOsIHHME BceX ycTpoicTB. Eciaum mpu 3TOM BBIOpaTh
KaKoe-1100 YCTPONCTBO, TO €ro MOPThl OyIyT OMPALIUBATHCS.

* Akmueu3zayusn oxna. Eciy naHHas rajoyka yCTaHOBJIEHA, TO MPH BO3HUKHOBEHHU
oOuieil aBapuu Ha J1t00OM U3 YCTPOWCTB IIpOrpaMMa MOHUTOPHHTA OyleT aKTUBU3UPOBATh CBOE
OKHO (eciu OKHO ObLIO Ha 3aJHEM IIaHE — OHO BBIIIET Ha MepelHuil IJIaH, ecu OKHO ObLIO
CBEpPHYTO Ha MaHemb 3a/1a4 Windows — 3Ha4OK Ha TTaHEI HAYHET MUTaTh).

* 3¢yx. Ecnu naHHas rajioyka ycTaHOBJIEHA, TO IPU BOZHUKHOBEHUHU OOILIEH aBapuM Ha
J000M M3 YCTPOMCTB OYy[ET BbIIAaBAThbCA 3BYK aBapuu. 3BYK aBapHHM MOKET ObITh BBIOpaH M3:
CHUCTEMHOTO 3BYyKa, JIN0O U3 3ByKOBOTO (haiina.

» T'anouka coxpanams aeapuu (U CKPUHWIOMbBL) 6 KAMAL02 BKIIOYACT BEACHUE
nporokosia. Jlyig yka3zaHus JOPYroro KaTajlora HaXMHUTE KHONKY € HM300paKeHHWEM Mankd U
BbIOEpUTE HY)KHBIN KaTasnor. Eciu nyTe He OyAer HaiijieH win He OyAeT AOCTyIa K yKa3aHHOU
JTUPEKTOPHH, TO rajioyka aBTOMaTHUECKU CHUMaeTcs. [[i1st mpocMoTpa MpoToKOoJIa UCIOIb3yeTCs
nporpamma LogViewer.exe (Ilogpobuee cm. §3.5).

Jlji 3aKphITHS OKHA HAXKMUTE KHONIKY «OK» unu «Ommenay, HaCTPOUKU NPUMEHSIFOTCS
nociie Haxatust kKHonku «OK». Ecnu Bl He 3HaeTe Ha3HauUEHUE JAHHBIX rajoyek, COpochTe UX B
3HAYEHUS 110 YMOJIYAHUIO KHOIIKON copocums, a 3ateM «OK».
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3.3. Hacrpoiika moay.as VPort

Jns Hactpoiiku moaynst VPort B ClIMCKE TPAKTOB HYXKHO HaXaTh KHOIKY HACHPOUMYb.
[Ipu sTom BbI3OBeTCs BHemHsAA nporpamma VPortConfig, KOTopyro Takke MOKHO 3aIlyCTUTh
OTZEIIBHO U, BBEJA aJpeC, HAKATh KHOIIKY CUUTATh.

&
HasgaHue TpakTa 1 ECOKMT0:9600 rCeofictea TpakTaTpakTa |
Hassaruwe TpakTa@UDP//127.0.0.1:1007
Haseanue Tpakra@l DP//1 92 168, 0. 264:1001 [Hasearie mpakra
Hasganue TpakTa@COM3:115200 n Pbl NOAK.

Hasganue TpakTal@UDP/192.168.0,.254:1001

Hazsarue TpaxTa@lI0P,/192.166.0.181:1001 * UDP " TCP " COM [RS5-232)
Haszganue Tpakra@UDP//192.168.0,7:1002

Haseanue TparTa@UDP/A192.168.0.222:1001 al | IP: |132-"58 0.254 Nopr: |1
HazsaHue Tpakra@COME: 9500

Hasparvie Tparra@UDP//192 168.0. 881001 | [ Mo 100 9600 |7
Hassanue TpakTal@UDPA192.168.0.263:1007 v

Hasganue TpakTal@UDP//2656 265 265 265:1001 — Hacrpoure YPort...
e oot =1ox
Hazsanue TpakTa@UDP/192.168.0,230:1001

Hazeamue Tparra@U DR/ /192, 166.0.235:1001

H =EaH7e Toak i}

e IR | 92.166.0.254 napos: |

MapaMeTpe NOAKAKYEHHA...

+ HoBwii -Ynanute oKk

" Cnucok nocryna

@l CunTars | JanHcark |QJ ;k Buifith |

[NEEEEEEENEEEEEEN

Puc. 3.3.1. Ilpoepamma VPortConfig.

Ecnu Mmonynb He HalifieH (MU BBEJIEH HEBEPHBIN NapoJib), TO MporpaMma KOHQUrypauu
BBIJACT COOOIIEHUE O HEYJAYHOM YTEHUHU.

B tom ciyuae, ecnu IP-aapec ycTpoilcTBa HEM3BECTEH, MOJKIIOYUTE CETEBYIO ILIATY
cBoero Kkommbiorepa Hampsmyro Kk nopty Eth-Ctrl. B mnone “IP” BBemute anpec
«255.255.255.255» (6e3 xaBbiuek). Haxxmure «Cumtarh». ([laHHBIN COCOO MOAXOAMT TaKkKe
JUTSI TIOMCKA BCEX CETEeBBIX ycTpoicTB VPort.)

¥ ¥PortConfig 02.06.2011 ver 1.9

naponk: I
lMapaMETpH NOAKAWYEHHA... |

I” Cnucok pocryna

=101 x|

Iﬁ:l £ CyHTaTh | 1 Fanucatk | Hl ¥ Buitu | .;?l

[NENEEEEREEREENEE

Puc. 3.3.2. Ilpoepamma VPortConfig.
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Ecnmu 49TeHme HACTpOeK NpPOIUIO YCICIIHO, MPOrpaMMa BBIAACT COOTBETCTBYIOIICE
cooOrmieHue (¢ mMporpaMMHON BEPCHEH MOMIYIsI), aBTOMAaTUYECKHA PACKPOETCS TaHEIb HACTPOEK
napameTpoB o ikioueHus (puc. 3.3.3).

Bcernma mepen 3ammuchio peKOMEHIYETCsl CAelaTh YTEHHUE HACTPOEK, 4YTOObI yOeauThCS B
TOCTYITHOCTH MOIYJISI.

CNpart .04 MAC Adre C0-00-000 (=l |
1P 192.168.0.221 napone:

[ lMapaMeTPH NOQKAKNYEHHA...

1P 192.168.0.221 UDP nopr: E'l 0 UART: | 9600 =
Macka: |0.0.0.0 HopeiA naponk: odd s
Wawz: |0.0.0.0 1 -

[T DTEANYATE HEAKTHBHKE P
' Bxawunie npropuier [P
[+ Cnucok gocryna

P MNopr [~ VLAN:
1. & [192.168.0.7 f1234 [i
2. ¥ [192.168.0.225 [1om [0
4. [192.168.0.5 {12345 [

4 — In I

T T T
"0 NHOBPEMEHHD NDONEPENBAETCA 00 4 COEAHHERHA

ﬁl = Cqunm.J % JanHcaTe IQJ ﬁ Blesia |

Puc. 3.3.3. Ilpoepamma VPortConfig. Ymenue.

IlapaMeTpbl MOAKJIIOUEHU:

[P-anpec: B qaHHOM M0Ji€ BBOAUTCS HOBBIN [P-anpec, ecau ero HeoOX0MMO CMEHHTb.

Macka: Macka Hy)KHa TOJIBKO IPH HCHOJb30BaHMM LUTt03a. [lo ymosyanuio 3amucana
Mmacka 0.0.0.0. Eciu nutro3 He UCTIOIb3yeTC s, MO’KHO BBECTH JIFOOYIO MacKy.

[[In103: B TaHHOE I10JIe BBOAUTCA aJpec 1UI03a. Eciu 1UTI03 He UCHOJb3yeTcs, BBEIUTE
aapec 0.0.0.0.

UDP-nopt: nporpaMMHbIi (C€T€BOM) NOPT, HA KOTOPBIA MOAYIIb OyJ€T OKUJATh MAKEThI,
U C KOTOpOro OyAeT OTHpaBiisATh nakeTsl (o ymonuanuto 1001).

Hacrtpoitku UART: 9600 6ut/c, uetHocTh - odd, crom 6uThI-1 (17151 yerpoiicts MC04).

Jliga monydeHus OoJiee MOJHOM MHPOpPMAIMM 10 HACTPOiKe M HCmojb30BaHui0 VPort

O6paTI/ITeCI) K TCXHI/I‘—IGCKOMY OIINCAHUIO CUCTCMBbI HpOFpaMMHOFO praBJ'ICHI/IH
MC04DSL_SPU_TO.
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3.4. HacTpoiika cepBepa yaajennoro aocryna XPort/NPort

Hactpoiika cepBepa ylaJeHHOTO JOCTyIa MOXET OCYHIECTBISITHCS € TIOMOIIBIO JTFO00TO
Internet—Opay3epa (repexo o ccbuike, Hanpumep, http://192.168.0.254) win JONONTHUTEIHHOTO
IporpaMMHOTO oOecrneueHus, npuiaraemoro k monynto (NPort — NPort Administrator Suite,
XPort — Lantronix Device Installer). Hactpoiiku UART: 9600 6ut/c, yerHocts - odd, cTonm
outsi-1, TCP unu UDP coequnenue, orBedars Ha mopT 12345.
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3.5. Benenue/npocMoTp NPOTOKOJIa ABAPUITHBIX COOOIIEHH i

B nporpamMe mnpeaycMOTpeHa BO3MOXKHOCTh BEJEHHUS IMPOTOKOJA aBApUHHBIX
coobmenuid. Ecnu 3Ta onuus akTUBUpOBaHA, TO JaTa M BpeMs IMOCTYIUIEHUS COOOIIEHUS,
Ha3BaHHE TPaKTa, TUI ycTpoiicTBa, ero HoMep B DSL—TpakTe (HaumHas ¢ Hy/s A7 OJIMKHEro
MOJIEMA) U COCTOSIHME MOPTOB 3aIIMCBIBAIOTCS IOCTPOYHO B TEKCTOBBIN (hailil.

3anuch MPOUCXOIUT MO COOBITUSAM B CIIydae U3MEHEHMsI KOHTPOJUPYEMbIX TapaMeTPOB.
@ailsibl ¢ aBapUsAMH COXPAHSAIOTCS KaTalor, yKa3aHHbIH B HacTpoiikax (cMm. §3.2. MeHio
HacTpoiiku mporpammsbl). Kaxneiii Qaiin  Ha3zpiBaeTcs MO TeKylled Jare, Hampumep
Alarm_02.05.2008.log. Eciu B TeueHHe CyTOK HHKaKUX U3MEHEHUH B TpakTe OOHapyKeHO He
Ob10, TO (haitm He cosmaercsa. T.e. ecim mporpamMma paboTajia HECKOJBKO CYTOK, TO TIO
Ha3BaHUAM (ailJloB MOXKHO OBICTPO OINpPEAEIUTb, B KAaKOW JE€Hb MPOUCXOJIWIM H3MEHEHUs
COCTOSIHUI IOPTOB/YCTPOICTB.

[IpocmoTp (aitia mpoToKOIa aBapUMHBIX COOOILIEHUIN OCYIIECTBISAETCS C MHOMOIIbIO
BHemHeW nporpammel LogViewer.exe (oOmieit st mporpamm Monitor u Supervisor, puc.3.5.1).
Jljis TOro 4T0OBI OTKPBITH OKHO NMPOCMOTPA MPOTOKOJIOB, HEOOXOAUMO BBIOPAaTh KOMaHIy MEHIO
@Dain/Tlpocmomp ¢haiinos asapuii.

Jlns BbiOopa (aiina B OKHE MPOCMOTPa MPOTOKOJIOB HAXKMUTE KHONKY «OTKpBITH
¢aiin...» 1 BeIOEpUTE HYKHBIMH.

B nporpamme noctynHo npuMeHeHue GUiIbTpOB MpU IPOCMOTPE: IO BPEMEHH, Ha3BaHUIO
TpaKTa " JIp.

MonitoE ) =101 x|
OTRpems ®aii. fL Bbimon
MpocroTp Paina asapui: F-\workiJeapu’s MCO4-DSL MonitorhuseriloghAlarm_2011.04.12.log
c [omm = Hassatme TpakTa: IEce Li
no:z35359 'j‘ Tum: IEce bt M Bee ™ Moguae: Bee ¥
Hara IEpEM;l |TpaKT |Tun |N‘i |HnMaHKna’rgpa' |Mﬁﬂgﬂb IEﬂnﬁu.LeHua IEnc’m;;l
2011.04.12 032244 Supervisor Me-LT 1 MCO04-DEL2-4E1-EthT /20 L3E1 O6HoBnerue cocToanuA nopra RxDATA TADATA HOPRMZ
2011.0412 03:22:44  Supervisor MLT D MCO4-DSL2-2E1-Eth142 [LT)a1 WateHeHwe cocToaHuA nopta RxDATA TuDATA HOPM2
2011.04.12 092248 Supervisor M=-LT 1 MCO4-DSLZ-4E 1-Eth1 42404 tEtH12 O@HoeneHwe coctoanmua nopTa Ethl /2 [1] Down [2:0own BBAPW
2011.04.12 032247 Supervisor Me-LT 1 MC04-DEL2-4E1-Eth1A2-h L2E1 OHoBneHue cocToanmA nopra RxDATA TADATA HOPRZ
2011.0412 03:22:47  Supervisor M=-LT 1 MCO4-D5L2-4E1-Eth1/2-hx t4E1 OHoBeHWe cocToaHMA nopTa RuDATA TrDATA HOPM2
2011.04.12 032250  Supervisor Mx-LT D MCO04-DSLO-TET-Mx bis (| MonyyeHn COCTORHWE AAT4MKOE Modera 1-He akTueed 2-He HOPMA
2011.04.12 032251  Supervisor MsLT 1 MCO4-DEL2-4E 1-EthT A2 1 MongueHo cocToAHWe QaTuWeoe Mmonera: 1-He aktueen 2-He HOPKE
2011.04.12 03:28:40  Supervisor Mx-LT D MCO04-DSLO-TET-Mx bis (| MonyyeHn COCTORHME AAT4MROE Moaera 1-He akTueed 2-He HOPMA
2011.04.12 03:28:41  Supervisor Ms-LT 1 MCO4-DEL2-4E 1-EthT A2-h MongueHo cocToAHWe QaTuWeoe Monera: 1-He aktueed 2-He (HOPE
2011.0412 03:28:41  Supervisor Mx-LT D MC04-DSLO-TET-Mx bis (Mx]1E1 O6HoBNeHMe cocToAHuA nopTa FAxDATA TrDATA HOPM2
2011.04.12 092851 Supervizor M-LT 1 MCO4-DSLZ-4E 1-EthT 4204 tA1 O8HoENeHMWe cocToAHMA nopTa DATA: Oxd HOPME
2011.04.12 032851  Supervisor Me-LT 11 MCO04-DEL2-4E 1-Eth1/2-h4 (B 1 OHoBneHue cocToanuA nopra DATA: 040 HOPRZ
2011.0412 03:2851  Supervisor Mx-LT 1 MCO4-D5L2-4E1-Eth1/2-h HET O6HoBneHHe cocToaHKuA nopTa RuDATA TrDATA HOPM2
2011.04.12 03:28:52  Supervisor Mx-LT 1 MCO4-DSL2-4E1-Eth1/2-hx t3E1 O6HoBNEHMe cocToaHuA nopTa AxDATA TaDATA HDF‘ML‘_I
2011.04.12 093216 Araynarop 1002 BE 1) MCO4-D5SLO-1E 1M big ] MonyyeHo coCToAHME QaTYMK0E Mogera: 1-He aktueen 2-He HOPME
2011.0412 |09:3217  Staygaarop 1002 Mx-LT 1 MCO4-D5L2-4E1-Eth1/2-h t- Monyyern COCTORHME AaT4MROE Moaera 1-He akTueen 2-He HOPMZ
2011.04.12 093226 Supervisor oc ) MCO4-05SL0-1ET-b big ] MonyyeHo coCToAHME QaTYMK0E Mogera: 1-He aktueen 2-He HOPME
2011.0412 033228 Supervisor Mx-LT 1 MCO4-D5L2-4E1-Eth1/2-h 1 Monyyern coCToRHME AaT4MROE Moaeta 1-He akTueen 2-He HOPMZ
2011.04.12 093227 Supervisor DE 1) PCO4-D5SL0-1E7-M big [DC]3ET O8HoBNeHMWe cocToaHua nopTa RwDATA TwDATA HOPME
2011.04.12 03,3228 Supervisor Me-LT 11 MC04-DEL2-4E 1-EthTA2-h tA1 OHoBneHue cocToanuA nopra DATA: 040 HOPRZ
-

Puc. 3.5.1. Oxno ynpasnenus/npocmompa npomoxona agaputiHblx coooujeHull
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3.6. 3anyck ¢ napaMeTpaMM U A01. BO3MOKHOCTH MPOTrPaMMBbI

B mnporpamme mnpenycMoTpeHa BO3MOXKHOCTh 3allycka M3 KOMAHJHOM CTpPOKH C
napaMeTpamH.

[Ipumepsr 3amycka:
@UDP//192.168.0.221:1001 12345 Ha3zBaHue TpakTa.
@COM1:9600 0 Ha3Banue TpakTa

[lepBrlii CTPOKOBBIN MapamMeTp: Mocie CUMBOJa @ noJpkeH uaru tTun coeauHenus (TCP,
UDP, umu COM c HOMepoM mopTa), Tociie CUMBOJIOB // (a1 ceTeBoro coeauHeHus) uaer IP-
aZipec yJAJIEHHOIO YCTPOMCTBa, IMOCIE ABOETOYMS — IOPT, HA KOTOpBIA IMporpamma Oyner
OTIIPABIISITH MAKETHI (JUTSI COM-TIOPTA CKOPOCTH).

Bropoii napamerp — nopT, ¢ KOTOPOro MporpamMma OyJeT MOChlIaTh MaKEeThI.

Tpetuii 1 nociemyronye napaMeTpbl BOCIPUHIMAIOTCS KaK Ha3BaHUE TPAKTA.

B mnporpamme mnpenycMoTpeHa BO3MOXHOCTh 3allUCH BCEX MAaKETOB, MPULIEAIINX OT
ycTpoicTB Tpakra. s storo Heooxoaumo ¢ 3axkarbiMu kiaBumamu CTRL u ALT xnukHyTh
m000# KiaBuIed MbIKM Ha KHOmMKe «OOHOBHUTH cxemy TpakTa». Ilocie 3Toro B OKHE C
ycTpoiictBamu nosiButcs Haanuch «Buumanue! Tect!» u mpousoiiner oOHoBienue Tpakra. C
3TOr0 MOMEHTa HayMHaeTcs 3amuch nakeroB B ¢aitn MemoBuf.log, naxonsmuiics B ogHOU
IupeKkTopuu ¢ nporpaMMmoii. IloBropHoe Hakatue Ha KHOMKe «OOHOBUTH CXEMY TpakTa» ¢ TOH
e KOMOMHaIMel KIaBUIll OCTAHOBUT 3aIUCh.
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4. MOHUTOPUHT ¥ KOHGUTypPHPOBaHHME YCTPOIMCTB JHMHEHHOI0 TPAKTA

MOHUTOPUHI JIMHEMHOTO TPaKTa BEAETCA IOCPEACTBOM LMKIMYECKOTO OIpoca
COCTOSIHUSI BCEX YCTPOMCTB M CTHIKOB. Eciu ycTpoiicTBO He oTBedaeT Ha 16 3ampocoB moaps,
TO CUMUTAETCS], YTO OHO OTCYTCTBYET MJIM HE JOCTYIHO (M3 CIIMCKa YAAJSIOTCS BCE MOCIENYIONINe
ycTpoiicTBa). HactoTa 0OHOBICHHS HHPOPMALIUK O COCTOSIHUHM YCTPOMCTB M CTHIKOB 3aBUCHT OT
KOJINYECTBA YCTPOMCTB B TPAKTE.

4.1. OKHO CBOMCTB ycTpoiicTBa

JUis TOro 4toObl MOCMOTPETh TEKYILEe COCTOSIHME KOHKPETHOIO YCTPOMCTBAa M €ro
MIOPTOB, MOXHO OTKpPBITh OKHO CBOMCTB JaHHOTO ycTpoicTtBa (puc. 4.1.1) memnukoM jeBoi
KHOIIKM «MBIIIN» HAa rpa@uueckoM HM300pakeHuH ycTporcTBa. [IoBTOpHBIN HIENTYOK HAa 3HAYKE
YCTpOWCTBA IIPU AKTUBHOM BKJIAJIKE CBOMCTB 3aKpBIBACT €€.

2 1
3 4
& Crffvennd w Cenfcrea yzna Ml / \ /
/- /- —Cubrusrn 5826\ ~Undposuie L L'
Tur ‘HJSLEEE 1/244% bis 6 > TR N o = | @
Varsiore _Ctpodury cweruu || para < fosin 93 Mux |
Cuemusines oftyneses 16:57: 26 05 i) —
5 /i\. "’W amcn| 55 Kongur '-“”'l BpsnA cueTa 1olyi WG | TET ¢ | 2E1 "3] ‘ J
S osL Mogr A1 | DSL Togr B1 | E1 NoprB2 - E1——— —
0T a DSLILT] || Ten nopra DELILT) | Tennopra E1 Tun nogra
Cacrod DATA: Gxd | Cocroamie DATA: et | Cocromme Ol | Cocroaree
Yz no kaHan 52 || Yeacno kananas 52 | Mpuerarir LOF LOS Mpeieseie LOF LOS
Samperme 0 || Jaruxere 0 | Mepensranx DATE | Mepeaaries
Currandillsa A || Curnanllyr 35
Fauscren 18 | Easecten 17
flon, M. 05000084 | Mon Hes. (0004
G B2 876 | G | 682k
EB 0| EB 0| ES o ES i
ES UAFES 1] SES 20 SES 20
SES 0 | 5ES 0 ||| BBE . EBE .
AS Tol416medTe | A5 Talkl Gt A5 Oaldmlc A5 D DDl
LAS Oolulra35c | LIAS [ e B L Las5 10041 PraBc L5 a0 Fe i
~MU MoprD-—
T 1LEEM; 2 HET 3. HET'l‘i HET -5 HET ~6.HET|~7.HET |~ 8.HET | ~MHarauma xasancs TH
1 l 2 ! ! | ! 1 Fanan Gnceppoass
2 | 2 2z 2 2 & 2 e
Il SaHAT
3 : 3 k| 3 3 3 Ei3 3 3
4 4 4 4 4 4 | L 4 e
cond | wonn | song | EoHp | £owm | ko | FOHD i RAHE

Puc. 4.1.1. Oxno ceoticmeé ycmpoticmaa.

@ CTaTHCTHES W Ceoictea yzna N2 : SR |

Tur: SR-N

Version 2. AKTHEHE NPOTPAMMHEA KOHBHIYPALMA
& MNepesanyck | @ KoHpurypauna |

CHETUHEH 6

CueTsuKi o
Bpera cue

SR

Brixon AlLR:

Cocto

BoFTH B KOHDMMYPHPOBAHH
SAMKHUTE pene

@ 1. OTkAYEHME 3HEProBEDA

. 2 MNepexon Ha arkyMYNaToRL |

@ 3. ABBpUA BEINPAMUTENA

@ 4. KpHTHYeckas asapua ATC:

@ B CpoyHan aeapHa ATC:

) 6. Mowap 1234:
(@) 7. Oxpara oBrexTa:
@ 8 Oxpana MKC:

AR A

HOPKA
HOPKA
HOPhA
HOPKA
HOPhA
HOPhA

Puc. 4.1.2. Oxno ceoticme ycmpotiicmsea SR.
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B oKHe YyCTPOHCTB 0TOOpPAKAIOTCA:

1 KHonK#M Ju1s ynipaBiaeHus U HACTPOMKHU yCTPOUCTBA:

- Iepe3anycK yCTpOMCTBa;

- KOH(UTrypaIus yCTponuCTBa;

- copoc cuetunkoB G.826 ycTpoiCcTBa;

- KOMaH/1bl BKJIFOUEHUS/BBIKIIOUEHUSI IUPPOBBIX HUIEH(OB (KOI-BO KHONOK 3aBUCHUT OT
THUIIA allapaTypbl);

2 Undopmarus 06 ycTpoicTBe:

- MTHIMKATOP COCTOSIHUS YCTPONCTBA (3€JICHBIN I[BET — HOpMaJbHOE (PYHKIIMOHUPOBAHUE,
KpacHBIN LIBET — aBapusl)

- TUIl U HOMEHKJIaTypa YCTPOMCTBA;

- mporpaMMHasi Bepcus (BEpCHs MIPOIIMBKHU ), MOXKET MPUCYTCTBOBATH ITOBEPCHS,;

3 Undopmaiius 0 cyeTINKax:
- BpeMsl [oclieJHEr0 0OHyNneHus cueTynkoB (G.826;
- BpeMsi cueTa ¢ MOMEHTa OOHYJICHUS CUETUNKOB;

4 NuaukaTopbl COCTOSHUSA JAaTYUKOB BHEITHUX aBAPHIL;

5 CocrosiHME BCEX NOPTOB YCTPOMCTBA:
Ha3BaHUeE MOPTa;
THUIl YCTAHOBJIEHHOTO MOJTYJIS;
COCTOSIHME CTBIKA;
MHIUBUAYaJIbHbIE XapaKTEPUCTUKU KaXKIOTO CThIKA:
-- mopt DSL:
* YUCJIO UCNOJIb3yeMbIX B—KaHamoB;
* 3aTyXaHUE CUTHAJIa;
* OTHOIICHUE «CUTHAJ/IITYM»;
* KQUeCTBO CUTHAJA;
* cyeTuyuK AS — BpeMsl IOCTYIIHOCTH TIOPTa;
* cuetynk UAS — BpeMsi HEIOCTYITHOCTH MOPTA;
* cuetynk EB — 010kxu ¢ omubOkamu;
* cyetuuk ES — ogHocekyHnHble nHTepBaibl ¢ EB (cekyHapl ¢ omubkamu);
* cuetuuk SES — cexyHpl ¢ omunbkamu, coaepxamux 30% u 6o1ee EB (cexynbl,
MOpaXKEHHbIE OLINOKAMHU);
-- nopt E1 (MKM30), E15 (MKM15):
* cocTosiHMEe npreMHuKa (Rx);
* cocTosiHuE nepenaTunka (Tx);
* ICTOYHUK TaKTOBOW CHHXpOHM3AIMHU (TI0AIepkKa MogeMamu v.8.10)
* cueTynK AS;
* cuetynk UAS;
* cueTuuk ES;
* cueTynk SES;
» cuetunk BBE — Gmoku ¢ ommOkamu, He Bxoasmue HU B oauH SES (6moxu ¢
(oHOBOM OLINOKO);
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-- nopt Ethernet:
* HaJIMYUE CBSI3H;
* CKOPOCTH TIepeIayuu;
-- 1opT MX (My/lIbTHUILIEKCOD):
* ycranosieHHbIe matel KO: FXO/FXS/E&M/RS232;
* cocTosHus kaHasnos miaat KO:

6 CocrosiHusa gaTunkoB peine (puc. 4.1.2):
- aKTUBHOE COCTOSTHUE — JaTYUK cpaboTal;
- TACCUBHOE COCTOSIHHE — JIATYHUK HE cpadoTal;
- MaCKI/IpOBaHI/Ie JATYHUKOB.

4.2. OKHO CTATHCTHKH

st Toro 9To0BI OJJHOBPEMEHHO TOCMOTPETh COCTOSIHME BCEX YCTPOWMCTB JIMHEHMHOTO
TpaKTa, HyKHO OTKPbITb OKHO CTaTUCTHKH, IIEJIKHYB 110 COOTBETCTBYIOIIEH 3akiaake. B okue
CTaTUCTUKH oTOOpaxaercs Bcsa uHpopmaius o DSL—tpakTe o kareropusiM, HalpuMep, MOKHO
IIOCMOTpPETH 00Ilee COCTOSTHUE BCEX YCTPOMCTB M MX MOPTOB, WJIM 3aTyXaHHE CUTHaja Ha BCEX
cteikax DSL Bcex ycTpoucTB.

ES Cramicries I

Berdepire napamerp: *| Ynean ofnapyxenns yerpofcrs 4
Nz |Herp] Ten yerpoicrea Cueruieci ofynersl  |Bpesa cusrddd Bl B2 {42 [C |D |B234Z
0 (M |MCO4-DEL2-2E1-Eth] /2M. bis
1 [NT |MCO4-DSL2-ZETEH/Z bis 131402 06.06.2008  Da20435m1G6cD5L 7 DSL: D -
2 ISR |5A-H 131404 06052008 Da20435m1 50" r o Al |
3 LT [MCO4DSLZIETEiR 2 1814050605 2008 Oa2y3EmIG0SL ODSLO- = |-+ |» =

Puc. 4.2.1. Oxkno cmamucmuxu.

Tabnuua coaepKuT Cleayouue KOJIOHKU:

* HOMEp yCTPOMCTBa B TpakTe (HauUMHAas C HYJIA);

* o0o3nauenue ycrpoiicta Ha cxeme (LT, NT, MX, DC, R1, R2, ..., SR);
* TUII yCTpOKCTBA (HOMEHKIIATYypa);

* IPOYME KOJIOHKH (3aBUCAT OT BEIOPAHHOI'O MapaMeTpa CTaTUCTUKH).

OTaenbHBIM TEKCTOM MOKA3aHO KOJIMYECTBO OOHAPYKEHHBIX YCTPOUCTB.
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5. Ynpasaenue ycrpoiicreamu DSL—rTpakra

VYipaBneHue ycTpONCTBAMM JIMHEWHOTO TPaKTa OCYIIECTBIISETCS MOCPEACTBOM IIPSIMOIO
OTIpaBJIEHUS] KOMaHJ U MPOrpaMMHOI0 KOHGUTypupoBaHus myreM 3anucu B namMitb EEPROM
KOH(UTrypallMoHHOTO ailia.

5.1. OcHOoBHBIE ONIEpaLUHU

CIIY npemocTaBisieT CIEAYIOIIHE BO3MOKHOCTH  OIEPATUBHOIO  YIPAaBJICHHUS
ycrpoiictBamu DSL—Tpakra:

* Mepe3anycK yCcTpoicTBa (MojJeMa, MYJIbTUILIEKCOpA, pereHeparopa) sk IpUMEHEHUs
MIPOrpaMMHOM KOHpUTypauuu (s MojieMa, MyJbTUIUIeKcopa), 3anucanHoii B EEPROM (takke
COIPOBOXKIAETCS BPEMEHHOW MOTepel CBA3U);

* BKJIFOUEHHE U BBIKIIOYEHHE HU(POBBIX MIICH(POB 17151 TECTUPOBAHUS U OTIaAKU pabOTHI
nuHerHoro Tpakta (puc. 5.1.1). Bo Bpems BKIItOUEHHUS W BBIKIIOUEHUS NLICH(OB MPOUCXOIUT
MOTepsi CBSI3W IO COOTBETCTBYIOIIMM DSL—ynHUSM H 1OJB30BaTENbCKUM HHTEpdericaM,
MOATOMY HE CIIeJIyeT BKJIIOYaTh HUICH(BI B paboueM pexume JIMHEHHoro Tpakta. Hactpoiiku
nuieidoB cOpackIBarOTCs MpU Nepe3arpy3ke ycTpoicTsa win Beikiaouenun CITY.

Ha puc. 5.1.1(B) moka3aHo HOBO€ OKHO JJIsl yIpaBiieHUsI HIU(PPOBBIMU LIIeHpamMu, JOCTYITHOE B
BepcUM mporpammbl MoHUTOpUHTra 4.4.0 W BhILIE AT YCTPOWCTB MporpaMMHOM Bepcuu 19 u
BBIIIIE;

* cOpoc cueTuynkoB (G.826 KOHKPETHOTO YCTPOWCTBA WJIM BCEX YCTPOWCTB TpakTa s

KOHTPOJISl YaCTOThI U XapaKTepa BO3HUKHOBEHHSI OIIMOOK B KaHaJIe CBSI3U.

- LludpoBbie maeAdbL
5? Yeranosurb/CHatb. ..
_u"mpDBHE lIl.llEITIq.‘lbl_ '&1 -! | aHoeneHe: 3E1 2E7
(BT NT E e
DSLA 'E‘? DSLB G’? B SET 1& ik urﬂm " s

v 2E1 I~ BE1

1E1 Q|21 D — F - o
Ha E1 ycranosnen

HH(prBOI\/'I IH.HeI\/’I(b Mpumenits DTmenuTs
a) 6) 5 L |

Puc. 5.1.1. Onepayuu éxnouenus/evikioueHus yughposvix ulieidos

Komannsl nepezanyck wn coOpoc cuemuukoé  NOCTyIIHbl B KOHTEKCTHOM MEHIO
YCTpOIICTBA, KOTOPOE BBI3bIBACTCA WICIYKOM IPaBOM KHONKU «MBIIIM» Ha TpaduiyecKkoM
n3o0paxeHun yctpoicTBa. Takke Bce YyKa3aHHblE KOMaHJbl BBIHECEHBI Ha IaHENU
MHCTPYMEHTOB OKHA CBOWCTB KOHKPETHOTO YCTPOMCTBa. ECTh BO3MOXKHOCTh COPOCUTH CHETUMKHU
BCEX YCTPOWCTB TPAKTA, HA’)KAB COOTBETCTBYIOIYIO KHOIIKY Ha ITAHEJIN MHCTPYMEHTOB IJIABHOTO
OKHa ITPOTrpaMMBI.

M Fua
Etht le_H‘X’ e NT i

CApOCHTE G826
SR MNepesanyck

Puc. 5.1.2. Koumexcmnoe mento ycmpoticmea: nepe3anyck, copoc cuemuuros.
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5.2. YnpaBJjieHue MyJIbTHILIEKCOPOM

[Topt D (MynbpTHIUIEKCOP) COAECPAKHUT 10 BOCBMHM IIaT KaHalbHbIX okoH4aHuil (ITKO)
paznuunoro tumna (FXO, FXS, E&M, RS-232) ¢ uetbipbMs rojiocoBbIMHU KaHagamu. COCTOSIHUA
KaHaJIOB 0TOOpa)kaloTCs LIBETaMHU, YKa3aHHBIMU Ha PUCYHKE.

T 2HET 3. HET 4. HET 5 HET 6. HET ;7 HET 8 HET | MHamrauma ratanos TH—
: ! ! ! ! 1 : ¥.aHan GnoKMposaH
€ 2 & £ £ £ = F.aHan zaHAT
3 3 3 3 3 2 3 Yeonnk
4 4 4 4 4 4 4
¥.aHan gocTyneH
koHD | koHd | kond | kond | kond | kodHd | koHD | KoHdg

Puc. 5.2.1. IInamel kananoHbIX OKOHYAHUU MYTTbMUNTIEKCOPA

[[lenuoxk Ha KHOINKE KOHE) OTKpbIBaeT OKHO KoHpurypanuu cootercTByrouieil [1KO
(puc. 5.2.2, puc. 5.2.3). CnenaHHble HACTPOMKHM NPUMEHSIOTCS cpa3y 0e3 mepe3amycka
YCTPOMCTBA.

5.2.1. Ilmate! kaHaneHBIX OKOHYaHMH FXS, FXO, E&M.

m JlocTynHBIE HACTPOHKH IIIAT:
THUN NNatk E &b
MNporpaMMHasn eepcus 1

- HTHBCPCHA CUTHAJIbHBIX KaHAJIOB Ha
HHEEPCHA CHTHANEHER KaHaNoE | anéM/nepenaqy.

[T Wheepcua Ha MPMEM - 6J'IOKI/IpOBKa OTACJIBHBIX KaHAJIOB.
[T Wueepcua Ha MEPE OAYY

—Baokmrpoeka kadanoe TH————————

[T Enokupoeate kaHan 1
[T BEnokqpoBaTe kaHan 2

[CE

<< OK OTHEHUTH

Puc. 5.2.2. Konghueypayus I[1KO.
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5.2.2. I1naTel KaHAJIBHBIX OKOHYAHMI RS

Ha Texymuit MOMEHT cymiecTByeT 2 BUa IUIaT: IJIaThl C MPOrpaMMHOM Bepcuei 1,2 u
IJIaThI ¢ MPOTPaMMHOM Bepcuel 3 u Boite. HacTpoiiku u oToOpakeHHe JaHHBIX TUIAT HEMHOTO
OTJIMYAeTCs JPYTr OT Apyra (CM. pUCYHKH HUXKE).

Haznaucumne HHIUKATOPOB B I'NTaBHOM OKHC JId IIAT BEPCHUU 1u2:

Kanain 1: Down — motok 13 mnater RS232 (k moip3oBaTeto)
Kanan 1: UP  —notok B mnaty RS232 (ot mosib3oBaTesst)
Kanain 2: Down — motox M3 mater RS232

Kanan 2: UP  — notok B mutaty RS232

B paboueM pexxnMe 3HaUECHHE HHINKATOPOB TAKOBO:
Cepsrit 1BeT - HET JJAHHBIX
3enensiii nBeT - JIAHHBIE ECTh

B TecToBOM pexume 3HaUEHHE UHAUKATOPOB TaKOBO:
Cepplil 11BET — OIITMOKA B MMPUEME TECTOBOM MOCIEA0BATEIHFHOCTH
3enenslii 1BeT — Oe3zomnbounblil npuem [1CIT

Haznaueumne HHIUWKATOPOB B I'NTaBHOM OKHEC JJId IIAT BEPCHU 3:

—3.R5—

1)1 Kanan 1: craryc RS232. (o1 nonb3oBatens)
20— Kanan 2: craryc RS232. (ot nons3oBatens)
KOHD 3eNeHbIl — €CTh JTaHHBIE.

Cepplil — HET JTaHHBIX.

Homep nnathie x|
Tun nnatel : R3S
.. X [porpamMHan Bepoua 3
Tun nnate RS reeror (D) @
MporpaMMHas EBpCHA 1 ’
Oreer o ® ® DTR RTS DSR CTS DTR RTS D5R CTS
' ® & @ @ ® & & @
DTR RT5 DSH CTS DTR RTS5 DSR CTS —Kanan Kanan
i f CropocTe |24DIJ 'l CropocTe ISBDD 'l
CkapacTs E7EK v| CkapacTe IE?,EK ,,I YerHocTe INone 'l YetHooTe INone Vl
Hepii :]Iggﬁ e ettt Odd = EuTl g aHHBX IS 'I BTl AaHHIX IS 'I
i Cron-GuTel | 1 i l Cron-gurel | 1 ¥ l
BTl naHHe EEEE EuTEl gaHHER IS 'I
Cron-gure D7 EK Cron-gured I'I 'I [T AnnapaTHoe YNpaeneHuE [T AnnapaTHoe YNpaeneHue
v Tecroeed 200 V¥ TectoBbili pesu P IPB)KHM 0-Haow ,l e IPB)KHM O:Hapr 'l
¥ Annapatro 300 ™ e ¥ AnnapaTtHoe ynpasieHWE o
1:Hopr+Tect
P 2 564
Cyutare 3Jandcartb OtHMeHa TATATE anvcate  OTMeHa
. Npoukrano yenewno . Mpouuran Toneko 2-i. MonpotydiTe ewe pas.

Puc. 5.2.3. Konghueypayus [IKO RS sepcuu 1,2 (crnesa) u eéepcuu 3 (cnpasa).
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[Ipy HaxaTUM KHOIIKU «KOH(» COOTBETCTBYIOIIEH IUIATHI B _12'H5_n| 13'H5_
[JIaBHOM OKHE IPOrpaMMbl OTKPOETCSI OKHO KOHQUrypanuu riatel RS. 3
Cpa3y ke HauHEeTCsl CUYMThIBAaHUE KOH(PUTYpalluy TUIATHI. 2 2
2
KOH{ KOH{

B okHe KoH(UTryprpoBaHUs JOCTYIHBI CIEIYIOIINE KHOMKHU:

- Cunrars. [Ipu HaxaTUU TaHHOW KHOIIKM IIPOUCXOAUT MPUHYAUTEIHHOE CUUTHIBAHNE
TeKylel KoHpurypamuu miatel. [Ipu 3TOM B cTpoke coCTOsSIHUA (HU3 OKHA) MOCJI€ CUUTHIBAHUS
0TOOpa3uTCs CTaTyC YCHEIIHOCTH BBIMOJIHEHHOHN ONepaluu.

- 3anucars. [Ipyu HaxkaTUM JaHHON KHOMNKU IIPOMCXOUT 3alKUCh KOH(UTYpaLlUHU IJIaThl.
[Ipu 3TOM B CTpOKE COCTOSIHMS (HU3 OKHA) OTOOpaXkaeTcs cratyc JaHHoU onepanuu. [locie
3aMMcH JUIs MPOBEPKU MPABUIIBHOCTH 3alIMCH aBTOMAaTUYECKHU 3aITyCKAETCsl YUTEHUE
KOH(UTypaiuu.

- OTmena. HaxaTue 1aHHOM KHOIIKM OTMEHSIET TEKYLIUE Onepauu (YTeHHe/3anuch) u
3aKpbIBAET OKHO KOH(UTYpHUPOBaHUS.

JIns kaxkoro KaHaina BO3MOJKHO 3aaTh:
- ckopoctsb (o1 100 6ut/c 1o 57600 6ut/c, B Bepcuu 3 3aBUCUT OT PEKUMA)
- YETHOCTh
- KOJIMYECTBO OMTOB JIAHHBIX
- KOJI-BO CTOIIOBBIX OUTOB
- anmapaTHoe yIpaBjIeHUE MTOTOKOM.

Kpowme 3toro orobpaxkaercs cocrosinue KoHTpoJpHbIX curHainos (DTR,RTS,DSR,CTS)
Ha TOT MOMCHT, KOT'Ia IPOU3BOJNUJIOCH CHUTBIBAHHC.
3a 1onoJHUTENbHON HH(pOopMaLel oOpaTUTECh K TEXHUYECKOMY OMMCAHUIO I1JIAThI.
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5.2.3. IlnaTel KaHAJIBHBIX OKOHYaHN E&M6

[Tonnepxka KOHGUTYPUPOBAHUS OCYIIECTBIISETCS TporpaMMoit Bepcuu 4.3.8 1 BhIIIIE.

JIaHHBIM THUII IIATBl TO3BOJISIET IPOrPAMMHO 337aBaTh BXOJHOM U SR
BBIXOJIHOM ypOBHHU cUrHayioB TY. 1 11

[Ipy Ha)kaTUM KHOIIKM «KOH(» COOTBETCTBYIOIIECH IUIATHI B IJIABHOM 2@ |2
OKHE MPOrpamMMbl OTKPOETCsl OKHO KoHurypauuu miatel E&M6. Ilepen i@ (3
OTKpPBITHEM OKHA KOH(QUT'Ypallly IPOrpaMmMa MpeIokKUT CHaYana CYUTaTh 1@ |4
HACTPOWKH W3 TUIATHI. KOH® | xodg

=l Tanens UH(OPMAIIHH O TJ1aTe
Tun naatw : E&MB p
lMporpaMmMHas Bepcus : 1
_“HBEPCHﬂ CHIrHaAbHOIX K
[T Wheepcua va MPUEM [T Wreepcua va MEFEQAHY HaHeJ'[I/I HaCTpOGK IJIATHI,
rKanan1 Kanan 2 Kanan 3 Kanan 4 KaHaJIOB
bnokuposka kananos TH | [T Enocwpoeare || [T Bnokmposare || [T Enokwposate || [T Baokuposare
Pexum2/4mposonn | |2 =] |[2 x| |2 =] |2 =] 4 [TaHenp KHOMOK YTEHHS/3AMUCH,
Yposens MPH (a6) s b0 3 po H [0 2 BBIXOJIA
Yposens NP1 [ab) ||]'|] ﬂ ||],|] ﬂ ||],|] ﬂ ¥ il
Nunukatop 4TeHus/3ammc.
Cuntats 3anucats Brixon Crpoka coCcTOsIHUS oTiepaluit
. CuurafiTe KoHGUrYp YTEHUA/3AIINUCH.

Puc. 5.2.4. Kongpueypayusa I[IKO E&M6.

B okHe KoH(UTryprpoBaHUS AOCTYIHBI CIEIYIOIINE KHOMKHU:

- Cunrars. [Ipu HaxaTUU JTaHHOW KHOIIKM IIPOUCXOAUT MPUHYAUTEIBHOE CUUTHIBAHUE
TeKylen KoHpurypamuu miatel. [Ipy 3TOM B cTpoke coCTOsSIHUA (HU3 OKHA) MOCII€ CUUTHIBAHUS
0TOOpa3uTCs CTaTyC YCHEIIHOCTH BBIMOJIHEHHOHN ONepaluu.

- 3anucars. [Ipu HaxkaTUM JaHHON KHOMNKU IIPOMCXOUT 3alUCh KOH(UTYpaLlUHY IJIaThl.
[Ipu 3TOM B CTpOKE COCTOSIHMS (HU3 OKHA) OTOOpaXkaeTcs craTtyc JaHHOU onepanuu. [locie
3aMKCH MTPOUCXOJUT NMPOBEPKA KOHTPOIHHON CYMMBI.

- Boixoa. Haxxatue 1aHHO# KHONIKM OTMEHSIET TEKYIIUE ONepalny (UTeHne/3aunch) 1
3aKpbIBAET OKHO KOH(UTYpHUPOBaHUS.

[lamnt R Raian s Foion s JIns kaxkioro KaHaima BO3MOJKHO 3a1aTh:

[T Enokuposate || [T Enoksposate || [T Bnokupoears || [T Erokuposati

E 3| 3 | 3 | = - P&XKHUM: IBYXIIPOBOIHBINA/YETHIPEXITPOBOJHBIN

By o0 2 s 2 oo 4 - YPOBEHBb IPUEMHUKA U TIepeaaTunka (B
po 4 |po 2 po d | 4 3aBUCUMOCTH OT PEKUMA Pa3HbIE MAKCUMAJIBHOE U

MHUHHMAJIBHOE 3HAUYCHHUS ).

[Ipu xoHUrypupoBaHUH, B CiIydae BbIXOJa 3a MPEAEIbl 3HAU€HUH, MoJje I BBOJIa
YpOBHEH IM0/ICBEYUBAETCS] KPACHBIM IIBETOM.
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6. IlporpammMHasi KOHpUIypanus yCTPOCTBA

6.1. OxHO nNporpaMMHOIi KOH(UTypaLHHU

[IporpamMmmHasi KOHpUTypauss MOJEMOB, MYJIbTUILUIEKCOPOB U Kpocc-KoMMyTaTtopoB El
MO3BOJISIET OCYUIECTBIIATh MX FMOKYIO HAacCTPOIKY: U3MEHSATH MapaMeTpbl CTHIKOB, MPOrPAMMHO
OJIOKMPOBATh HEUCHOJIb3yeMble MOPThl MJIM MAacKUpOBaThb WX aBapuu, HU3MEHATb YHCIIO
UCIOJIb3YyeMbIX B—KaHaloB M HHIUBUAYaJIbHBIM 00pa3oM KOMMYTHpPOBAaTh KaHajibl B
3aBUCHMOCTH OT IMOTPEOHOCTEH.

6.1.1. OcHOBHBIE HACTPOMKHU.

1. ITanens HHCTPYMEHTOB
o
2 Tun xoHQUrypupyemoro ycTpoicraa
YpHpY! yerp OKHa KOH(Urypauuu
e, o KonurgpauunA[‘uml - 4 O 6
| =] @ 5$ ‘ A AKTUBHSHDOBATL aNNapaTHYo xonmurupauunl ([ ] * TKpBITB Ta HHHy
T AT o e e Tatnuua Kommyrauug T KOMMYTaIlUHd KaHAJIOB
~DSL A1 ~DSL B1 DSL A DSL B H nyHETa |
I” Bnokuposars nopr I” Bnokuposars nopr I” Bnoruposars nopr [~ Bnoxuposats nopr BeeqiTe HasBaHMe NYHKTa
[ao 16 curEonoe)
Uyono Bxavanos: |88 & | YucnoBaranos:  [88 & | YwonoBwavanos: |88 =] | YucnoBwaranos: |88 = 5 H acT OI\/IIK a
TIHEMAHSIR Ko ITFP!-M—ZZ v] THERAHEI Ko |w CPAM 32 -] THHEAHS Ko Im:mm 3 | | Aweedwienn: [TCFer 2 =] | |ToMOERE * p
W Mpuopurer muHuq W Mpuopurer mdHuW WMEHMU IT KT
—E1 2E1 MyneTunnexcop | Hacrpoaru Ethemet ¢ 3 a
T Bnoruposare nopt I” Bnokupoeare nopr ™ Bnoruposare nopr r BrmouuTs Tpansur Eth
(6e3 Bounenennn)
T SKTOB AR CHHHPOMUMEALMS T SKTOBAR CHHRPOHHZALMET Ficini
|Bencnaen J [ Y ) = 7:5_“'1
T AT b nok1poBaTh nopT
e Kon e Yaepkate cocToRHIA N
I~ CYBoe npu
|HDBE j |HDBE j e CropocTe keur/e: |0 o— 3. HaHeHI/I
YyBCTEHTEAEHOCTE NPHEMHHK.S YyBCTEHTEAEHOCTE NEMEMHHES
= Ak . e HACTPOEK IMOPTOB
Adas bl [~ Bnokuposats nopr
¥ CrpyrryprposaHeni notok G704 W CrpystypHposante notok G704 . l_
[¥ Mpospasran nepeaada KHO ¥ MpospayHan nepeaada KM LEpacaioae |0
[T Korrpone CREA I™ Korrpones CRES
P UL no G.704 Doipatiorka BCK
T AL_UCT [T Al_UC2 [~ A2 ucC1 [~ Az uc2 [ 1E1 [T A1_BCK1 [~ Al1_BCKZ2 [ A2 BCK1 [ A2 BLEZ ™ 1E1 [ 2E1 .
™ B1_LCY [ BZ_uc1 [ 2E1 [~ B1_BCK1 [T B2 _BCK1 [~ WX
~Mack aBapui LY
IC DSLA1 [T DSLAZ [ 1E1 [~ Ethl . [~ Daruuk sHewnen asapuu 1 JlaTuuk BHEWHER aBapuu
I” DSLB1[C DSLBZ [~ ZE1 [~ Eth2 [~ Naruuxk BHewHedn aBapuu 2 PEEEHENaTOp A J
%
[Tanens MackupoBaHus [Tanenu HacTpoek
o
aBapuit IC u BCK

Puc. 6.1.1. OcnosHnoe okHO npocpammmoll KOHpueypayuu.

JUis  mporpaMMHON  HACTpOMKHM — YCTpOIICTBA HEOOXOJAMMO  OTKPBITh  BKIJIAJKY
KOH(UTYpAINH IIETYKOM Ha KHOIIKE KOHuzypauus B OKHE CBOMCTB yCTPOMCTBA.

Bo BpeMs KOH(UT'YpUpPOBaHUS YCTpOMCTBA MOHUTOPHHT DSL-tpakra
MIPUOCTAaHABIMBACTCS JIUIIb MIPH MPOLIeTypax YTCHUS/3aMUCH.

CnesiaHHbIe HACTPOWKHU NMPUMEHSIIOTCH K KOH(PUIYpHPYeMOMY YCTPOMCTBY TOJIbKO
ocJjie ero Inepe3arpy3ku, 4ro BeJeT K BpeMeHHOH mortepe cBsa3u. llosTomy He cienyer
IIPOM3BOJIUTH HACTPOUKY yCTPOMCTB B pabouem pexxume DSL—tpakra.
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1. IlaHeqb HMHCTPYMEHTOB IIPEAOCTABISET JOCTYI K pa3IMYHBIM OIlEpanusM
KOH(UTYpHpPOBaHHUS YCTPOUCTBA:

- OTKpBITh M COXpaHMThb (aill KOH(Urypallum Ha MarHUTHBIM HAKOIUTEIb
IIEPCOHAIBHOIO KOMIIBIOTEPA;

- CUMTaTh TEKYLIYI0 MPOrpaMMHYIO/alNapaTHyl0 KOH(UIypaluio, 3aldCaHHYI0 B
EEPROM HacTpanBaemMoro mojiema;

- 3anMcaTh YCTAHOBJIEHHbIE B OKHE MPOrpaMMHOIN KOH(Urypanuu HacTpOWKH B
EEPROM yctpoiicTBa.

2. J1nst 3a1IMTHI OT CiIy4yalHbIX IEPEBOJIOB YCTPONCTB B IPOrPaMMHYIO KOH(PUTypaluio, B
BEPXHEHW 4YaCTH OKHAa MMEETCs Tajouka paspeuiums RpoZPAMMHYI0 KOH@uzypauuio (laHHAs
rajloyka OTCyTCTBYET y YCTpoHCTB nmporpammHoii Bepcuu 20, GE).

3. B okHe KoH(Urypaluuyd WHAUBUAYAJIbHbIE HACTPOMKHU Ka)J0T0 MOJYJS yCTpOucTBa
CBEJICHBI B OTJICJIBHYIO ITPYIITY.

6.1.2. Hactpoiiku moxyns DSL.

B 3aBucHMOCTH OT BepcHH MOJIeMa/MOHUTOPHUHTa HEKOTOPBIE OTIIIUN MOTYT OTJIMYAThCSI.
JocTynHble HACTPOiikM MOayJisA: OnokupoBka (cMm. puc. 6.1.2), 3agaHue uuciaa KaHAJOB,
3ananue koaupoBku TCPAM (ecnau 3T0 BO3MOKHO), 3aJlaHUE MPUOPUTETA JTUHUU A (IOCTYIHO
TOJBKO B Bepcuu yctpoicts 8, 9, 10, 11, 13, 14, 15).

~D5L A
[T BnokWposarh nopT

Yucno B-rananoe: 239 :‘:I
NuHEAHBIA Koa; |T|:P,.-:-.,M.128 vl

[ TIPHOpPHTET AkHM

Puc. 6.1.2. Jlocmynuwie nacmpotixu mooyas DSL.

Ecnu ycranoBnena ranouka «IIpuopurer nuHuN» (pe3epBUPOBAHUE), TO MPU OOPHIBE CBSI3H 110
nape A, kaHaibl napbl A OyayT nepenaBartbes o mape B.

6.1.3. Hactpoiiku monyns E1, E15.

—3E1 1.4 El———Tlopr B2——

[ BnokMpoBaThH NOpPT Mopr 1E1

T aKTOBAA CHHEDOHMSALUMHA; [TpEMHIE LOF LOS
IBe.u.yu.LMm VI ¥ AEToEEOOMENA Mep

CuHxpoHMSauMA ot 1E1

TTHHERHEIR Kog; Mops -
IHDB3 j MpEraHIE, LOF LOS
HyBCTEMTENEHOCTE NPMERHLKE: Mepeqaryur. DATA
|43 6 =

¥ CTpYkTYRMpOEAHHLIA NoTok, G704
[+ MpozpayHas nepeaaqa kA0
[T Kodtpone CRCY

[+ PezepBHbiA ans: Im vI

Puc. 6.1.3. Hacmpotuixu mooyns E1. Omobpasicenue ucmouHuka cCuHXpoHu3ayui.
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B 3aBucuMOCTH OT BepCUU MOIeMa/MOHUTOPUHTA HEKOTOPBIE OMIIUKA MOTYT OTJIMYATHCA.
JocTynHble HACTPOMKM MOAYJsi: ONOKMpOBKa, 3amaHue JuHeiHoro koma (HDB3/AMI,
NRZ/AMI), 3aganne pexruma TaKTOBOW CHHXPOHHU3AINH, 33/JaHUE CTPYKTYPHUPOBAHHOTO MOTOKA
G.704, npospaunoii nepenaun KN0, kontpoas CRC4, pe3epBupoBanue Apyroro moToka.

TakToBasi cCHHXpOHU3aLUS.

B pexxume pabotsl "IIporpammuas koHGUrypanus" oauH U3 MOPTOB HA3HAYAETCS
"BenombiM" (3axBaTbIBaeTcs oT BXoAHOro noroka El), ocransusie noptsl E1 padoraror B
pexxume "Benymuit" (6epyr onophyto yactoty notoka E1 ot "Benomoro nopra").

(B BEpcHH 3aIIUBKH 7 BEIOMBIM MOXKET ObITh 10001 13 2-x E1/E15, B Bepcuu moaemos 8..10 B
cllydae ycTaHOBKH 2-X Moayiei E1 BenombiM MokeT ObITh TosbKO nepBbiid E1, B ciiyuae
ycraHoBkHM Moaynst 4E1 — BegoMbiM MoxkeT ObITh 110001 E1)

B cnydae notepu curnana "BenombeiM" HOpTOM OnOpHAasi 4aCTOTa CUHXPOHU3ALMU OyeT
aBTOMaTH4yecku Opathcs ¢ apyroro nopra E1, y koToporo ycraHoBiieHa rajioyka
"ABTOBeIOMBII" 10 MpuopuTeTy HOMepa nopta (1,3,2,4). Ecnu ranouka "AsToBeqomblit"
OTCYTCTBYET y BCEX IIOPTOB, CUCTEMA MEPEXOJIUT B PEKUM PabOTHI OT BHYTPEHHETO TeHepaTopa
Onmust «ABTOBEAOMBII» JOCTYyIHA B IporpaMMe MOHMTOpHHra Bepcuu Bbimie 4.3.9 u
MOJIEP’KUBAETCS MOJIEMaMU/MYJIbTUILIEKCOPAMU, YKOMIUIEKTOBAHHBIMU MOAYIISIMU «4E 1»:

- 8-i1 Bepcuu (bis), HaunHasi ¢ 8_6;
- 10-i Bepcuu (bis_m) , Haunnast 10 _1;
- 17-i Bepcuu (optic), HauuHasi ¢ 17 2.

CrpykrypupoBanHnbiii notok (G.704).

[Ipu custuu ¢naxka Cmpyxkmypuposaunwiii nomokx (G.704) otkio4aercs cxema
CJIEKEHUS] IUKIOBOW CHHXPOHHM3ALMHU Ha npueMe U (GOpMHUPOBAHHME LIMKJIOBOM CUHXPOHU3ALUU
Ha nepenaue. [Ipu 3Tom aBTOMaTHUECKH MacKUpyeTcst aBapHs HUKI0BOi cunxponuzauuu (LOF)
u xkaHa KMO0 mMoxeT ObITh UCHOJB30BaH IS Mepeadul JaHHBIX (IpUMeEp JJIs UCIOIb30BaHUS -
koHBeptop Eth-El). Ilpu ycranoBnenHom ¢uaxke CTpykTypupoBaHHbiii notok (G.704) cxema
CIIEKEHHUS LUKIOBOM CHHXPOHHM3allMM Ha MpHEME BKJIIOYEHa, a (OopMHUpOBaHUE IMKIOBOMN
CUHXPOHHU3AIMHU Ha TIepeiady 3aBUCUT OT yCTaHOBKH ¢utakka IIpo3paunas nepeoaua KHO.

VYcranoBka ¢naxka [Ipo3paunas nepenaua K0 otkimrogaeT popMupoBaHUE UKIOBOTO
CHUHXPOCHUTHAJIA MO JJaHHOMY CTBIKY M I03ToMy Tpebyercs kommyranus K10 mexay norokamu.
Ora (yHKUMA aeT BO3MOXKHOCTh IMPO3pavyHO IepefaBaTh HalMOHalNbHble OuUThl Sa. Eciun
¢naxok Ilpospaunas nepenaua KO cHAT, no naHHOMY MOpPTY QOpMUpPYETCSl CBOM LIMKIOBOM
CUHXPOCHUTHAJI, @ HALIMOHAJIbHbIE OUTHI YCTaHABIMBAIOTCS B COCTOsIHUE Sa = 1.

Pe3epBupoBanue NOTOKOB.

[Ipu ycranoBke (uaxka «Pe3epenviii 0asa: xEI» TMOTOK CTAaHOBUTCS PE3EPBHBIM ISt
yka3zanHoro notoka. Ha pucynke notok 3E1 pesepBupyer motok 2E1, 370 3HaUUT, 4TO MOTOK
2E1-ocHOoBHOM (mocTymeH B Tabmuue komMmyrtauuu), a 3El-pe3epBHblil (HepocTymeH s
cBoOo1HOM KoMmmyTaruu). [Ipu nponagannu notoka 2E1 MogeM aBTOMaTnuuecK MEPEeKITIOYUTCS
Ha 3EI.

Ora onuus JOCTyIHA B MPOrpaMMe MOHUTOPUHIA Bepcuu Boliie 4.9.7 U noanepKuBaeTcs
MoJeMaMu/MyJbTUIIeKcopamu v.8.10, yKOMIUIEKTOBAHHBIMU MOAYIISAIMU «4E1»
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6.1.4. Hactpoiiku monyns Ethernet.

B 3aBucumoctn ot BEpCUHU MO)IeMa/MOHI/ITOpI/IHFa BHJ] OKHA MOXXCET OTJIMYATHCA.
HOCTYHHa TOJIBKO 6J'IOKI/IpOBKa, YUCJIO KaHaJIOB 3aJacTCA II0Jb30BATCIIEM B Ta6J'II/III€

KOMMYTallUd (MJIM aBTOMATHYECKH), CKOPOCTb CUMTAETCSl aBTOMAaTHYECKH M OTOOpa)kaeTcsl B
OKHE HacTPOEK.

—Ethl/2
[T Bnokupoeatk nopr

CropocTe KGMT C: |224!][I

& 175x64=11200 rourdc
B: 175x64=11200 kour/c

Puc. 6.1.4. Jlocmynnwie nacmpotixu mooyns Eth.

6.1.5. Hactpoiiku moayist MX (MylTbTHIUIEKCOD).

JHoctynHbl: O010kupoBKa nopra, ycranopka CYBa b (0 unu 1), ycraHoBka yaep:KaHHs
CVYBos.

—MynbTHNAEKCOD
[T BnokMpoBaTh NOPT

[~ CUYE b=0

YaepikaHue cocToAHMA
[ CYBoe mpu
FME DONPEPEIEAHHAR

Puc. 6.1.5. Jlocmynnvie nacmpouxu MX.
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4. HlenukoMm Ha kHOoNKe Tadauma KoMMyTaluM (€ciiyd 3Ta ONIUS JJOCTYIIHA) OTKPOETCS
TabJiMla KOMMYTalMy KaHajioB. MojeMbl mporpaMMHON Bepcuu V.9 (kak u v.4) HE UMEIOT
Ta0JIMIbl KOMMYTAllUM, MO3TOMY JlaHHAs KHOIKA HEIOCTynmHa. Taliuibl KOMMYTalUWW MAJIs
Pa3IMYHBIX YCTPOMCTB ONUCAHBI B CIEAYIOLIUX IaBax.

5. Ilanens «Ha3Banue nyHKTa» NO3BOJIAET 334aThb UM JUI JAHHOIO YCTPOMCTBA,
KOTOopoe OyleT aBTOMaTHYECKH CUUTHIBATHCS M OTOOpakaTbCsd Ha KHOIKAaX YCTPOMCTB Hpu
MOHHUTOPHHIC JIMHEHHOTO TpPaKTa.

1 _ 4] B fcx |ho__ A1 Ex_
T [ I'PC "FobpyRck" [Z5—r T'PC "PTEM"
= =] Eth12 ra'l B‘I-I B2 Bl thi
Hassanue nynkTa JEET S TE ETH T WX i
BBEJJ.WE Ha3EaHKME NYHETa
-
[-'1':' 16 CHMBD.I'II:IB]: CTaTHCTHES m Ceoiictea yana N2 @ Mx |
S iz v Cubramu G B26
|rD|1I'IDBKE _ : ChpocuTt cueTuMkM |
Tur: MCO4-DSL2-2E1-Eth1/245 bis CueTuukid ofiHuneHe: 16:04:42 11.01.2011
Bepoua: B.7 i:} ﬁjé Konpurypauus | Eperia cueta: a1yl 3m22e

Puc. 6.1.6. Hacmpoiika nazeanus nynkma.

JlaHHAas ONIUS TIOSIBIJIACH B MOJIEMaX, HAYMHAS CO CIIEAYIONIUX BEPCHI/TI0IBEPCHIA:
- mogeMsl DSL.bis v.8.7;
- MoaeMsl DSL.bis/ADM v.14.4;
- MoaeMsl DSL.bisM v.10.3;
- mogeMsl DSL.F v.17.4.

[TporpamMma MOHUTOPHHTA, IO ICPKUBAIOIIASI OTOOPAKEHUE ¥ KOHPHUTYPUPOBAHUE UMEH
B JJAHHBIX MOJeMax: He HmKe 4.6.2.
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6.2. O01ue NpUHIUNBI PA0OTHI ¢ TA0IMIEH KOMMYTALIMH KAHAJIOB

B3aumoneiicteue moptoB noboro ycrporictBa MC04-DSL (koTtopoe moiaepKuBaet
KOMMYTAIIMIO KaHAJIOB) OMpeaemsieTcs Tadiauieid KoMMmyTanuu kaHaioB (puc. 6.2.1), xoTopas
OTKpBIBAETCS CIIELUATBbHON KHONKOH (puc. 6.1.1, myHKT 4).

F =i0ix|
Mopr [Karan ([0 G & 0 7 B i [ 12 3 e [is [
15 E1:00 [IET:m FEI:02 1E1:03 1E1:04 [1E1:05 ilEI:lli iIET:l]? E1:08 AET:09 1E1:10 1E1:11 1E1:92 EIE‘I:13 iIEml 1E1:15
6.3 1:00 1i1 0z ZE103 1:04 105 ZE1.06 1:07 108 2E1.09 10 l@l;ﬁ 11 13 2E1:142E1:15
TEAT (MO0 MXOT MX02 MX0D MXO4 MCOS MCDG MXO7 M08 MCTT MXCT2 MX1D MX14 MXT5 KaHaJILI, JOCTYIIHBIC

.63 |[Ehi/2Z Eth1/2 Ethi/2 Ethi/Z

7 AJIL KOMMYTaluu

ol e e I el
15 E1:16 1E1:17 1E1:18 1E1:19 [1E1:20 (E1:

1E1:30

631 [[2E116 2E17 26018 y 2E1:20 T
BZA7 [MC16 MX17 MXTD MXIS MX2D MCZ] MK e TrE
£1 [[Ewiz2 Ehi/Z Ethizz (N |
73 i | -
L51)8 | s '.
1E1 j0L15 CMHETHTE
IGEED OwneTHTE B2
ST KonrekcTHOE MEHIO,
— BBI3BAHHOC IIICJITYKOM
e SR B MIPaBOil KHOTIIKH MBIIITH
Cropoern B2
Dtman cropocu: BiE4 = 512 /oo Ean
L Rvan th= 206 aroe [TaHens moka3spIBacT
e e e ckopocTh Ethernet
Kanan [T <403 |xW05  [kWD7  ws03 (sl [ewl3  (xalS o
Kanan 202 w04 kuDE kw08 ma010 w2 wwld | (06U_Iy10 U 110 KAXKI0HN
Kanan 3eul?  wul9  (ew2]  (ku23 w25 ee27 (kw20 ka3l
L R R T mnape DSL)
- Ot G- [ i, BOK - CUrHARLHLEA 5|

Puc. 6.2.1. Tabruya xommymayuu Kananios.

B sueiikax TaOauIbl KOMMYTAIMKM MPEJCTABIECHBI U BBIIEICHBI [IBETOM JOCTYIHBIE JUIS
KOMMYTallUd KaHaJlbl BceX HEOJIOKHMPOBAaHHBIX MOPTOB YycTpoilicTBa. Haspanue kaHana
CKJIazbIBaeTcsl W3 uaeHTudukatopa nopra (Hanpumep, 1E1, 2E15, Al, Bl, MX) u Homepa
kanaina (00, 01, ...).

KoMMyranus kaHaJioB OCYHIECTBIISIETCS C MOMOIIBI0 MAaHUIYJISITOPA «MBIIIbY» MPOCTHIM
NepeTackuBaHUEM KaHAJIOB JIpYr Ha japyra. [Ipu 3ToM mocie nepetackuBaHusl COAEP)KUMOE ITHX
IBYX siueek MeHsercss mectamu. [Ipumep: HeoOxoauMO ocyiecTBUTh kKpocc-kommyranuio KU1
notoka 1E1 B KHU3 nortoka 2E1 (B Tabnuue xkommyranuu coorBerctBeHHo 1E1:01 u 2E1:03).
Jljis 3TOT0 HY)KHO, 3a)KaB JIEBYIO KHOIKY MbIIIM Haja kaHaioM 1E1:01, nepenectu ero Ha MecTo
kaHana 2E1:03. Kananel nomensitorcs mectamu. [Ipu stom, ecnum kanan 2E1:03 yxe Obun
CKOMMYTHPOBaH C KaKUM-JTu00 Ipyrum kaHanoM (k npumepy Al:01), To kanan 2E1:03 u A1:01
aBTOMAaTUYECKU OYMIIAIOTCS (T.€. 3aBOPAYMBAIOTCS CaMU B ce0s1), ¥ TIOCIIE 3TOT0 KOMMYTHUPYETCS
1E1:01 <— 2E1:03.

UYToObl BpYyYHYIO OYUCTHTHh OJMH KaHall (S4EWKy), HY)KHO KIMKHYTh IO HEMY NpaBoOi
KHOIIKOM MBIIIM U BbIOpaTh IYHKT ouucmums. KoMaHna ouucmumbs 6ce aHHYIMpYET
KOMMYTalIMIO KaHAJIOB BCEX MMOPTOB YCTPONCTBA, a TAK)Ke KaHaJOB, 3anoiHeHHbIX Ethernet.
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JUis  ympomieHusi Ipolecca KOMMYTallud — KAaHaJOB  IMPUMEHSAETCS  MEXaHU3M
aBTO3aIOJHEHUS: TI0CIIEI0BATEIBHOTO WK € YepeioBaHueM. [ 3Toro Heo0X0AuMo:

1. BeiienuTh MBIIIBIO STYEHKY TaOTUIIHI;

2. Haxatsp knasuiry <Ctrl>(<Alt>-mia yepenosanus E1) Ha knaBuatype;

3. He ormyckas <Ctrl>, HaxkaTh J€ByIO KHOINKY MBIIIM W BECTHU yKa3aTelleM BJIOJIb

CTPOKH CJI€Ba HAIPaBo;

4. OTnnycTuTh KHONKY MBIIIH U KiaBuiny <Ctrl>.

[Ipu 3TOM CTpOKa aBTOMaTHYECKH 3aIOJHICTCS KaHaJlaMU IOpTa, CKOMMYTHPOBAHHOIO B
MPEABIAYIIYIO STUEHKY.
Homepa kaHanoB MHKPEMEHTUPYIOTCS IO CIIEAYIOIINM IpaBUIaM:
 ga3Banue kanajna Ethernet He meHseTcs;
» xananel DSL, E1, E15, MX B pexume mociaeaoBaTeIbHOTO aBTO3AMOTHEHUS ITepeaadn
(c xmaBument <Ctrl>) moGaBmnstorcst moapsa (€Cau JOCTUTHYT MPEAes WIN CISTYIOIIHA
KaHaJ He CYILLECTBYET, aBTO3aII0JIHEHUE MPEKPaIIaeTcs);
* KaHajbl MyJnbTHIUIEKcopa Bepcuu 7 u 13(dsl.s) nobGaBnsroTcs HOIPsA MOIMJIATHO:
1/1...1/4,2/1...2/4, ..., 8/1...8/4;
* KaHaJibl MYyJIbTHUILIEKcOpa Bepcuu 8 u Bbimie U El B pexxume uepenoBanuss KU (c
kiaBuient < Alt >) nobGaBnsrorcst cornacHo psany: 0, 16, 1, 17,2, 18, ..., 15, 31.

Kananst Ethernet He mnponymepoBanbl. JlIs MX KOMMYyTallMM HY)XHO BBI3BaTh
KOHTEKCTHOE MEHIO LIEITYKOM MPAaBOI KHOTIKH MBIIIIH.

HoctynHas no Ethernet ckopocth mepemauu ompenensercs CyMMOM MOJKIIOYEHHBIX
ka"ayioB 1o 64 x6ut/c. [Ipomycknas cnocoOnocts s moptoB Ethernet] u Ethernet2 obmas u
pacnpezensercss BCTpoeHHbIM B opT C MoieMa ABYXIOPTOBBIM KOMMYTaToOpoM. Jljist ycTpoHCTB
¢ nporpaMMHbIMH BepcusiMu 10 u 13 B HeKkoTOpbIX pexkxumax kommyrtauuio Ethernet mosxer
OTJINYAThCSI, U ONMCAaHA HIKE.
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6.3. PadoTa ¢ rpynnoBbIMHM KaHAJaAMHU.

['pynmoBoii kaHan - 3TO CymMMa HECKOJIBKMX (10 CeMH) TO0JIOCOBBIX KaHaloB (C
npuéMHUKA) B OJHOM KaHajle B HaNpaBleHUM nepenaud (mpuém/mepenaya OTHOCHTEIBHO
MOJIEM-MYIbTUILIIEKCOPA).

[ToaxiroueHue rpynmnoBbIX KaHAIOB OCYILECTBISAETCS B TaOIMIle KOMMYTAllUU KaHAJIOB C
MIOMOIIBIO MyHKTa «['pyIIOBOI KaHaI» BBINAJAIONIET0 MEHIO (IIPU ILIETYKE MPaBOM KHOMKON
MBIIIIM HA HY)KHOM KaHaie).

B oxHe ympaBiieHus TPYIIIOBBIM KaHAJIOM CIIpaBa HAaXOSATCsl 7 KHOIOK — 3TO CJlaraeMble
IpyNIoOBOro KaHama. YToObl NOAKIIOYMTH CJIaraéMoe, HYXHO KIMKHYTh MBILIIBIO 110
COOTBETCTBYMOIIEH KHOMKE (0T 1 10 7), U 3aTeM NepeHecTH B BbLAEICHHOE MOJe KaHal W3
TabnuLbl KOMMyTaluu. B Tabnuine koMMmyTanuu rpynnoBoi kaHain nomevaercst kak «I'1» (ans
[IEpPBOrO TPYIIOBOTO KaHaya), a ero ciaraemble kak «Cly». [Ipu 3TOM nmpHeMHHK IpynioBOro
KaHaja aBTOMaTH4YE€CKH CKOMMYTHUPYETCS MapajyiebHO Ha MEpelaTUMKU claraeMbiX (CM. puc.
6.3.3). Cnaraemoe u cymMMa CTaHOBSITCSI HEJOCTYITHBIMU JJIs1 CBOOOHOM KPOCC-KOMMYTAIUH.

Bo BpeMs pegakTupoBaHus TEKYIIMI TPYNIIOBOW KAHAI M €ro ClaraeMble IOJICBEUYHBAIOTCS B
TabJIMle KOMMYTaluKU 3€J€HBIM [IBETOM LIpudTa (cM. puc. 6.3.2), ocTajabHbI€ — CEPBIM.

[locne 3aBepiieHUs peNaKTUPOBAHUS TPYIIIOBOrO KaHajla HAXMHUTE KHOIKY 3aKpbITh.
UYToOBl OYUCTUTH TPYIIIOBON KaHAJ WM KaKoe-JIM0O Cl1araeMoe U ClIeNaTh €ro JOCTYIHBIM JUIs
JIPYruX KOMMYTalMi, BbIOEpUTE IMYHKT BblNajaawouiero MeHio «Ouuctutb». Ecim «ouuctka»
Obula MPUMEHEHa K clIaraéMoMy, TO OHO YJAJIMTCS W3 CyMMbl (IpynmnoBoro kaxana). Ecmu
«O0YMCTKa» ObUIa MPUMEHEHAa K CyMMeE (caMOMy TpYIIIOBOMY KaHaly), TO OYHCTHTCS JaHHbBIN
KaHaJl U BCe €ro ciaraemsle. Eciyu B rpynnoBOM KaHajle HE y4acTBYEeT HU OJHO CJIaraeMoe,
JAHHBIN KaHaJ HE CYMTAETCS IPYNIIOBBIM M OYHILACTCS.

™ pynnoEof KaHan

o OUMCTHMTE KKaHan

x OYHCTHTE BLE

Puc. 6.3.1. Ilooknrouenue epynnogvix KaHaios.

Ha pucynke 6.3.2 npuBeneH mnpumep cymmupoBanus 7 kaHaioB (MX:01.MX:03,
1E1:01..1E1:04) B xanan B1:49. Pucynok 6.3.3 mosicHieT mpuHOHUN pabOThl CyMMmaTropa Ha
JTaHHOM TIPUMeEpeE.

,—I Ipynnoeoi kanan N:1 B1:49 =

[ UkbpoBoe cymmupoBaHie
MX:01 =<
MX:02
MX>:03
1E1:M
1E1:02
1E1:03
1E1:04

_ Jakpoirb
n [[rE1:00 1E1:08 E106 | ————————

JlaHHBIA KaHan He Y4acTBYeT B
16.31 |[1E1-16 1ET:17 [1ET:18 [1E1:19 1E1:20 1E1-21 1E1:22 | abpasopam apyrux rpynnobtix
MX [0.15 [[Mx:00 MX:04 MX:05 Mx06 | oot
MX [T6.31 [MX16 MX17 MX-18 |MX:13 MX:20

M:21  MX:22
Puc. 6.3.2. Bxnouenue cnazaemvix ¢ cymmy.

]

MX:01

MNepeHecuTe KaHan 1s
TAONMLE] KOtRYT UMM B
3TO none

x OYHCTHTE

+ o+ + + + 4
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['pynnoson : : Cymmarop
KaHaJ < ! ! 1IpA =) & a
(CyMMa)D] I | A A 1 @
Q 7 1mpM  dpm| nipx
It B1:49 | |
Ir_ S 2N Ir_ I 2 Ir___ 7
R
| Cnaraemoe : | Cnaraemoe : | Cnaraemoe :
| CIMX:01 | | C2MX:02 | +*= | C71E1:04

|
]

|
]

|
]

Puc. 6.3.3. CmpyxmypHas cxema u 603MOHCHOCMU OOHO2O CYMMAMOPA.

B oxue

YIpaBJICHUS

IPYIIIOBBIM

KaHaJIOM

€CTh

BO3MOXXHOCTb

3a7aTh

THUII

CyMMHpOBaHUs: aHasoroBoe uian nudposoe («LludpoBoe cymmupoBanme» Ha pucynke 6.3.2).
JIyist mucTieTYepCcKOM CBSI3M MCIIOJIB3YETCS aHAIOroBoe cymmupoBanue (rajgouka «l{udposoe

CYMMHUPOBaHHUE

CHSTA).

Hudposoe

CYMMHPOBAHUC

HE0OXO0INMO

B ciy4ae

KOHTPOJIbHBIX IIYHKTOB TE€JIEMEXaHUKH C UCII0JIb30BaHUEeM UHTepdencHbIX tiat RS-232.

orpoca

Hmxe IMPUBCACHBI TUIIOBBIC CXCMbI BKIIFOUCHUA C UCIIOJIB30BAHUEM CYMMHPOBAHMA.

Jucneryep HPII/TPC HPII/TPC HPII/TPC
< aD a a
< 4 \\o \\
R A 4 A
L | g
4 A y
[Tynkr 1 [Iynkr 2 ITynkt N

Puc. 6.3.4. CmpykmypHas cxema 2pynnogozo Kanana ons onpoca KOHMpOLbHbIX NYHKIOS
menemMexanuku (UCnOoNb3yemcs no 0OHOMY CYMMAMOopy).

Hucneruep HPII 1
D] < B ®
A
Q [
A
‘_
»D<
v
Q I:ﬂ CyMMaTop
Kanan 1

HPIIN

o

Kanan 1

Puc. 6.3.5. Cmpykxmypnas cxema opeanuzayuu epynnogo2o KaHaia OUCnemuepcKou KoHgepeny-

CB53U (C UCNONIL308AHUEM MPEX CYMMAMOPO8).

cmp. 3
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6.4. Urenune/3anuchr KOHPUrypannu

[locne HacTpoilku Bcex MOPTOB M KOMMYTAallMM KAaHAJOB IOJIyYEHHBIM  (aiin
KOH(UTypalu1 MOXKHO 3arpy3UTh B YCTPONCTBO.

Yrenve koguEa x|

Yrenue agpeca: $0240

B

OTMeHUTL |

Puc. 6.4.1. Knonku umenus/3anucu. Ilpoyecc umenus gaiina xongpueypayuu uz EEPROM.

3anuch u ureHue cogepxkumoro EEPROM 3anumaeT n0CTaTo4HO MHOTO BPEMEHU U
MOJKET OBITH B JIF000€ BpeMsi OCTaHOBJIEHO HaxkaTheM KHoNKu «OTMmeHa». Ecnu mpouecc 3anucu
¢aiina mpolen ycrneuHo, To Mocie 3aKpbITHs BKJIAJKU KOH(UTYpalluy MporpamMma MpeagoKuT
nepe3anycTUTh YCTPOUCTBO Ui IPUMEHEHHUS 3alliCaHHbIX HacTpoeK. Eciu mporecc 3anucu ObL1
IpepBaH, TO TOCJE Mepe3alycka yCTpoMcTBa NPUMEHUTCS KOHQUrypauus IO YMOJIYaHUIO.
[IpennodTurenbHO MPUMEHSATh MPOTPAMMHYI0 KOH(QUIypaluio, HauyMHas C JaJbHEro MOJEMa,
T.K. IIpX NIEPE3aITyCKE YCTPOUCTB MPOUCXOIUT NOTEPS CBS3H.

3aKpbITh OKHO KOH(UTrypaly MOKHO, LIEJIKHYB IO 3aKJaJIKe CBOMCTB yCTpOMCTBa WU
CTaTUCTUKH, OO0 BBIOPATh JPYroe yCTPONCTBO Ha MaHEIH YCTPOUCTB.
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6.5. TabMua KOMMYTaIlUM KAHAJIOB JIJIsl YCTPOICTB Bepcuu 7 U 8

B3aumopeiictBue mopToB ompenensercss Tabauield KOMMYTAallMM KaHAJIOB, KOTOpas
OTKPBIBAECTCS OJTHOMMEHHOW KHOTIKOM.

=101x|

opr [Kanan (|0 1 2 4 7 B im0 12 ET [T [T
TET:O1 TET:02 1ET03 TET:0A 1E1:05 TET06 1ET:07 ET:08 1ET09 TE1.10 TET:11 [IETA2 TET13 TET-141ETAS
W01 X022 MDGO3  MMCO4 MXO0S  MXDGE  MICO07  MX-0B M1 MECT4 MXE1E
S E e e e e R it ] o
!
|
1ET:A7 1E118 1E1:19 (1E1:20

7 26T 26119 2ET20

e LT e
MAT7 MR MRLT9 MICZD
2 Ethl/2 Ethifz

~CxopocTs Eth1 /2
Ddwan cropocTe: BrE4 = 512 wourfcex BRATH

- no nape A 4x64 = 256 edurdcer

- no nape B: a6 = 256 wur/cer
Tatinma cooTeeTcTEMA Kananos naar KD muacTnmescopa u notora E1

Mnara 1|Mnara AMnara 3 fnara §Mnara Sfsara 6 nara A lnars

Eanan 1 w3 (ew05 (k07 kel (ewll (W13 kWS
Fonon ZJkwll2  wul4  (kwlB (kaDB swl10 wel2 | uld
Kaman Jrul? w3 (ew?l  (eu23 S 27 kw23l
Eanan 4kul8 o2 (ew22  |od2d  eu26 w28 w30
= DnoamadeHHa; LS - uiENoBaA CHHX00HH3aUHA, BOK - BRaensHHuE CLrHamsHpE |

Puc. 6.5.1. Tabruya xommymayuu Kanauios.

Kpocc-koMMyTaTop obecriednBaeT AyIieKCHOE CoeqMHeHMe n* 64 KOUT/C KaHAJIOB.

Brrrouenne ¢QyHKIMUM B OKHe KoHpurypanuu OQépabomka BCK mo3Boiser
KOMMYTHPOBaTh OUTHI a U b BMecTe ¢ kommyrarueit TU kanama (ipu 3tom Outhl ¢ 1 d Beerja
yctaHaBnuBaroTcs B coctostHne ¢ = 0 u d = 1). [Ipu Beikimtouennot Gpynkunu OQopadomka
BCK KW16 panHOro mOoTOKa BBIKIIOYAaeTCss U3 Kpocc-kommyrammun BCK u Moxer ObITh
MOJIKIIFOUEH Kak oObrHbIM kKananm TU. B ciydae ycTpoiicTB Bepcuu 7 M HU)KE MaKCHMAaIbHOE
YHCII0 IOPTOB, JIOTYCKAIOIINX COBMECTHYIO 00pab0TKY CHTHAJIBHBIX KaHAJIOB, — YETHIpE.

B sueiikax TaOnHIBI KOMMYTAIIMU TPEACTABICHBl W BBIACICHBI IIBETOM JIOCTYITHBIC IS
KOMMYTallud KaHAJbl BCEX HEOJIOKHPOBAHHBIX MOPTOB YCTPOMCTBA, KOTOpPBIE MOXHO
MepeTacKMBaTh MBIIIBIO APYr Ha Apyra. Ha3zBaHue kaHana CKJIaIbIBaeTCs W3 MACHTH(HKATOPA
nopta (manpumep, 1E1, 2E15, Al, B1, MX) u nomepa kanana (00, 01, ...).
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B cimywae ycrpodcTB BepcMM 7 M HWXKE HOMED KaHaja MYJIBTHIUIEKCOpA
JBYXIO3ULMOHHBIN (puc. 6.5.2, a) U cOaepKUT HOMep IIaThl KaHaubHbIX okoHuyaHuil (IIKO) u
HOMeEp IopTa Ha Iiare (Hanpumep, 3:4 — yeTBepThIi KaHal TPEThEH IJIaThl).

B cnywae ycTpoiicTB BepcMM 8 W BBIIE KaHajdbl MYJIBTHUILIEKCOpPAa HYMEPYHOTCS
ananornyHo cooTtBeTcTBYromuM KU notoka E1 (puc. 6.5.2, 0).

MK 11 WX 1:2 [Hx:00 MX:01
MX 51 MX 5:2 [MX:16 MX:17
a) 0)

Puc. 6.5.2. Obo3nauenue kananos myibmuniekcopa.

Kanansl Ethernet He mpoHyMepoBaHbl M JOCTYIHBI JUIsi KOMMYTallUd U3 KOHTEKCTHOTO
MEHIO, BBI3BIBAEMOTO IIETYKOM MpaBOi KHOMKH MbImu. [loctymHas mo Ethernet ckopocts
nepefaund OMpeAeNsieTcss CyMMOW TOAKIIOYEHHBIX KaHaloB 1o 64 kbut/c. IlpomyckHas
cnocobHocTh 11 noproB Ethernet]l u Ethernet2 o6mas u pacnpenensercs BCTPOEHHBIM B OPT
C MozieMa JBYXIOPTOBBIM KOMMYTaTOPOM.

He xommyrupoBanHble moJib30BaTesieM KaHaibl (kpome Ethernet) aBTomaTmyecku
3aBOPAYMBAIOTCS IS TECTUPOBAHUS YCTPOUCTBA.
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6.6. TabiMua KOMMYTaIlUM U HACTPOIKH 1151 yeTpoiicTB Bepcun 10 (bis_ M)

Hacrpoiika momyneit 1 KoMMyTamusi KaHAJIOB 71 MOJIEMOB (MYJIbTHIUIEKCOPOB) bis M
OCYIIIECTBIISIETCSI aHAJIOTHYHO MojeMaM Bepcuil 7 u 8. OTIuuuTenbHbIe 0COOCHHOCTH TaOJIHIIBI
KOMMYTAllUH U HACTPOEK OMUCAHBI HUXKE.

B ocHoBHOM oOKHe KOH(UTrypalMu [IOCTyIHa HacTpoiika pexuma padoter (T, M,
Eth—E1). Pexxumsr «T» u «M» 3anarot nmopsaok pacupenenenus kananoB E1(MX) u Eth1/2 no
DSL mapam, pexxum Eth—E1 npemnaznaden s paOOThl yCTPOMCTBA B Ka4eCTBE KOHBEPTOPA
Ethernet B motok E1.

~ Pexum
i« T [E1 no A, Eth no B]

= M [E1. Eth no A W B)

{~ Eth-*E1 [napa B 6noxupyerca]

Puc. 6.6.1. 3aoanue pesxcuma pacnpedenenus Kanaios.

] Tabnvya koMMy TaLmd Bis_M .

1E1:07 [1E1:08 1E1:09 [1E1:10 1E1:11 [1E1:12 [1E1:13 [1E1:14[1E1:15

1E1:23 [1E1:24 1E1:25 [1E1:26 1E1:27 [1E1:28 1E1:29 1E1:301E1:31

1:08 2E1:09 2E1:10 2E1:11 2E1:12 2E] ! |
24 2E1:25 2E1:26 2E1:27 2E1:

\ MX-07 MX-08 MX-09 MX-10 MX-11 [MX-12 MX-13 MX-14 MX-15

X:23 MX:24 MX:25 MX:26 MX27 |MX:28 MX:29 MX:30 MX:31

TE1 015 [[ET:00 [1ET:01 1E1:02 [1E1:03 [IEIN [IE1:05
E1 |1s-31 1ET:16 1ET:17 1E1:18 [1E1:19 1ET:20\1E1:21
2E1 [0-15 [2E1:00 2E1:01 2E1:02 2E1:03 : z

'ZE1 (1631 ||2E1:16 2E1:17 2E1:18 2

WX (015 MO0  (WMX:01  (MX:02 MX:-05 K
M I1B-31 ITMX:15 M7 MK18  MX:19 MX:20 [MX:21

~Cropocte Eth142 : -KOHCTAaHTA

Odwan cropocts: 374x64=23936 kour/c YkasaTenb nepeoro : SFF- 11111111 - AlS= |
- no nape &: 189x64=12096 k6uT/c kaHnana Ethernet 2
- no nape B: 185:64=11840 kfur/c

MNockTpers Ta6MLY COOTEETCTEMA KaHanos nnat kO mMyasTHNAEkCcopa MKB E1 k‘_?l Boiu

Tafnuua kamMyTauud BIS_M =l
+ KaHane DSL sanonHatTca AaHHeMK Ethemet B cooTEETETEMM
ykazaTenem nepeoro kadana Ethernet

N
Puc. 6.6.2. Obwuii 6uo mabauywvt Kommymayuu.

B Tabimiie koMMyTanuy HaXoaaTCs CICIYIOIINEe HACTPONKH:
1. ¥Yka3areanb nepsoro kanaja Ethernet.
Kanansr Ethernet B pesxxumax «T» u «M» HETOCTYITHBI JUII CBOOOHON KOMMYTAIIUN
B norok DSL wm El. Kommyramms Ethernet B mmamio DSL ocymectBisercs
aBTOMAaTUYECKHU C YYETOM IOJIOKEHHUS yKa3aTellsd: MPOUCXOouT 3anoyinenue DSL —iunuu,
HayWHas C TO3WIMM yKaszatels U 10 mocieaHero kanama DSL. Menss monoxeHue
yKazarens 1 9uciio kanajaoB DSL, MoxkHO m3MeHTh ckopocTh Ethernet.
2. AIS-koHCTaHTa 3aj7acT, Kakoi Habop OMTOB OyJeT reHEepPHpPOBATHCS HA Mepeaady B
kanasie E1, momeuenHom kak AIS. Bo3moxxusr 4 Bapumanta: 00000000, 01010101,
10101010, 11111111.
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Omnucanue pexumon T, M, Eth—El.

* Pe:xum T.
B nannom pexxume Bcs mapa DSL-B aBromarmuecku 3amonmsiercss Ethernet (yka3atenb

nepBoro kaHana Ethernet maper B aBTOmMaTmueckm ycraHaBimBaercsi B moJioxeHue «0» W He
m3mensiercs). [lpu STOM CTaHOBATCA MOCTYNMHBIMU 1JIsi KommyTanuu 128 kanamoB DSL-A

(A1:00...A1:127). Kanamsr DSL-A Tarke MO>KHO 3an0JIHUTH Ethernet.
ioix

Mopr |[Kanan ([0 n 2 3 * 5 6 o 8 9 o 11 12 n3 na
0-15

16-31

i 128 xananos DSL-A

48-63

64-79

[80-95

96-111

112127

128238 |Eth1/2 Ckopocte no A 111x64-7104kEuT/c I[OHOJIHI/ITGJILHLIG mageu
0-238  ||lEth1/2 CkopocTs no B: 239x64=15296K6MT/C

1E1 [0-15 ME1:00 1E1:01 1E1:02 1E1:03 1E1:04 1E1:05 1E1:06 1E1:07 1E1:08 [1E1:09 [1E1-10 1E1:11 1E1:12 1E1:13 1E1:141E1:15 CKOpOCTI/I Ethemet

[1E1 [16-31 NE1:16 1E1:17 1E1:18 1E1:19 1E1:20 1E1:21 1E1:22 1E1:23 [1E1:24 1E1:25 [1E1:26 1E1:27 [1E1:28 [1E1:29 1E1:301E1:31
z 1:06 2E1: 08 ) 2E1: 111 5 1 1:142E1:15

2E1 (015 REE TE 04
[2ET [IE31 [PE1:16 2E1:17 1 1:19 2E1 1:21 2E1:22 2E1:: 1:24 2E1:25
MX [015 [MX00 MX:01 [MX02 MX:03 MX04 MX:05 MX:06 MX07 MX:08 MX03 MX10 MX11 MX:12 MX:13 MX:14 MX:15
WX (1631 [MX16 MX17 MX18 MX13 MX20 MX21 MX22 MX23 MX24 MX25 MX26 |[MX27 M<X28 |MX:29 MX:30 Mx:31

Puc. 6.6.3. Buo mabauywvl kommymayuu 8 pexcume T.

e Pesxum M.
B ngannoM pexume AoCTymHBI Ui CBOOOAHOM KomMmyrtammu 64 kaHama DSL-A

(A1:00...A1:63) u 64 kanama DSL-B (B1:00...B1:63). Bo3mM0XHO H3MEHEHHE TOJIOKEHUS

64 kaHaJIa KOXI0U Mapsbl

]
e
I R T T
I

: -

MX:01 MX:02 MX:03 [MX:04 MX05 MX06 MX08 MX09 MX10 [MX:11 [MX:12 Mx:14
MX17 MX:18 MX19 MX:20 MX:21 MX:22 MX:23 MX:24 MX:25 MX:26 |MX:27 |MX:28 MX:29 MX:30 MX:31

Puc. 6.6.4. Buo mabauywvl kommymayuu 8 pexcume M.

* Pe:xxkum Eth—ELl.
B manHoMm pexuMe aBTOMaTHYeCKH OJoKupyeTcst mapa B. JIoCTyImHBI UIsT KOMMYTaITHH
64 xanama DSL-A (A1:00...A1:63). IIpu 3ToM BO3MOXHO MOAKITIOUYeHHE KaHaioB Ethernet B
mo6oii n3 moTokoB E1. Ykasarenu nepBoro kanana Ethernet HeaKTHBHBI U 3HAYCHHS HE UMEIOT.

] Ta6nuua KoMmyTaus Bis_M
Mopr [Kanan [0 1 [ B [+ 5 6 7 8 8 10 11 [12 i3 s [i5

0-15

[E — 64 DSL-A

KaHalia -

32-47

18-63
1ET (015  [[1E1:00 1E1:01 1E1:02 1E1:03 1E1:04 1E1:05 Eth1/2 Eth1/2 Eth1/2 Ethl/2 1E1:10 1E1:12 [1E1:13 [IET-T41ET:15
ET [16-31 [[IE1:16 [1E1-17 [1E1-18 [1E1-19 1E1:20 [1E1:21 Eth1/2 Ethi/2 Eth1/2 Ed 2 i BaHOHHeHI/Ie IIOTOKa El
2E1 [015 1 1:04 2E1: =1:06 2E1:07 2E1:08 2E1:09 2E1:] 1 PE1:14 2E1:15

seizr ov besaoeian kananamu Ethernet

CHHCTHTE Bee

BT [T631_[PEII6 pEIAT

MX [0-15  [[MX:00 MX:01 |MX:02 [MX:03 MX:04 MX:05 MX:06 MX:07 MX:08 MX:09 MX:10 MX:11 |MX:12 |Mx-13 MX:14 MX:15

MR (1631 [[MX16 MXA7 MX18 MK1S MX:20 MX21 MX:22 M¥i23 MX24 MX:25 MX26 MX:27 MX28 |MX:29 MX:30 MK:31
I
[ Crxopocrs Eth1/2 - st
D6wan cropoers: 8x64=512 xéurlc Ukasarems nepsoro 1224 o = 5j (m

Ao nape A: DxBd=0 keuT/c kanana Ethemnet -~
- nia nape B: BE4=512 Kéur/c ] ,_,JE‘
Mockmpets KaHanos naar KO JinaToka E1 El BuiATH |
TasnHua KoHHYTaLM BIS_M -

Puc. 6.6.5. Buo mabauywvl kommymayuu 8 pexcume Eth—E].

cmp. 38 uz 64
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6.7. Tabimua KOMMYTallMK KAaHAJOB U HACTPONKH M yerpoiictB DSL.S (v.12, v.13)

Hacrpoiika momayneit 1 KoMMyTalus KaHAJIOB Ui MOJIeMOB (MynbTuriekcopoB) DSL.S
OCYIIECTBIISIETCSI aHAJIOTHYHO MojeMaM Bepcuil 7 u 8. OTIuyuTebHbIe 0COOCHHOCTH TAOJIUIIBI
KOMMYTAIIHH U HACTPOEK OIMCAHBI HIXKE.

CTaHIMOHHBII MOAEM-MYIIbTUILUIEKCOP COJIEPKHUT BCTPOSHHBIN KPOCC-KOMMYTATOP H
MynbTuIviekcop BctaBku Ethernet kaapos. Kpocc-kommyTraTop oGecrieunBaeT nponu3BobHOE
TYTIIEKCHOE KPOCCOBOE COeMHEeHHE 64 KOMT/C KaHAIOB M MX CUTHAJIBHBIX KAHAJIOB B MpeJeiax
BOCHbMU IIU(PPOBBIX NOTOKOB. CylIecTBYeT TpU pekuMa paboThl Kpocc-kommyraTopa: 1, 2 u 3.
Kpocc-koMMyTaTOp 1M03BOJISIET peain30BaTh CXEMbI C BCTABKOM/BBIJICIICHHEM KaHAJIOB,
npoOJeHre TIOTOKA Ha JIBa HampaBJieHUs U T.1. KoMMyTaIusi KaHaJI0B BEITIOHSCTCS B OKHE
Tabauma KOMMYTaMH KAaHAJI0B IPOTPAMMbl MOHHTOPHUHTA.

rPexum patoret— | Pesum patort || Pexum patoTu
* Pexum 1 " Pexum 1 " Pexum 1
T Pexum 2 0 F‘exum ''''' 2 " Pexum 2
T Pexum 3 " Pexum 3 0
A BeiHOCT E--ocz: [----T§===[E%E§EF}====== A
2 . M Eth || |CTranumn ..M Eth E BriHoc]
B BhiHocz [T°° B --- |Mx Eth

Puc. 6.7.1. Tpu pescuma pabomol Kpocc-kommymamopa.

=

e o RS FX5— FX5— | FX5— | FX5—FX5—FX5—FX5—
MporpaMMHas Bepcua 15 . "
It = 10 |3 |5 (7() |9 |10 135 180

2Q [4Q [sQ (2Q 1D 12D 14D 16D
Huero oanoepeveno akmuereis kananos  [g =]
Brokuposka kamanos T ‘
EoikpoBaTe €arandt [ B KaHan 3

™ EnokuposaTe Karan 2 I™ Enokuposate karan 10
I Bnokwposare kasan3 [ Baoxuposare kanan 11 KOHDUMrypauMa nAaTh KaHaAbHBIX OKOHYGHWRA.

[~ EnokupopamekaHand [ Baokuposars kaHan 12
[~ ErokupopaTekaHan5 [ Baokuposars kaHan 13
™ EnoxuposaTe Karan & ™ Enokuposate karan 14
[ Brokkposars kavan? [ Baokuposath kanan 16
[~ EnokupopamekaHan® [ Baokuposars kavan 16

PesiiM UsNepeHAR

o Knuknys kHonky «KoHpurypanus miatel KaHaAJIbHBIX OKOHYAHUN,
OTKPOETCSI OKHO HAaCTPOEK ILIaThI.

JlocTymHbIe HACTPOUKH /IS KKJIOTO KaHasa: OJIOKHPOBKA.

R

L L

Kanan 16

<< 0K OTMeHUT

Puc. 6.7.2. Hacmpoiixa nramwut KO.

cmp. 39 uz 64
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* Peskum 1. /lanHbIil pesxuM NO3BOJISET HepeaBaTh KaHaubl oT iat FXO u/unu kanassl
notokoB E1 mo muanm A, a taxxke kaapsl Ethernet ot moptoB Eth 1..3 mo muaun A. KpoccoBoe
coeMHEHNE 64 KOUT/C KaHAJIOB U UX CUTHAJIBHBIX KaHAJIOB BO3MOXHO MexX1y MX(FXO),
DSLA, Eth1/2, Eth3 u 1E1/2E1.

1E1

«— Kommyrarop

2E1 <«— DSL

<+—>
Eth1+Eth2 q¢—p

Eth3  <4—»
FXO 1.32 +—»

Puc. 6.7.3. Peoxxcum 1.

Kpocc-koMmMyTaTop 1no3BosieT cpopMUpoBaTh OT OJJHOTO JI0 YETHIPEX NOTOKOB BHYTPHU
DSL-nunun. Kaxaerii notok otkpeiBaetcst kanasiom BCK u moxxet o0benuusaTh 10 16
pasroBopHbIx kaHasioB. Kanan BCK conepuT OUTHI CUTHAJIOB B3aUMOJICHCTBUS U YIIPaBICHUS
(CYB) mns 16 pa3roBopHBIX KaHAJIOB pacioyiokeHHbIX cpa3y nocie kanaia BCK. I1pu atom
KaHaJIbl MapKupyroTcst HomepoM cooTBercTBytomiero BCK, T.e. mis BCK1 kananst
Mapkupytotcs equaunei, st BCK2 noiikoit, a g BCK3 tpoiikoit u T.1. st TorO, 9TO OBI
OTKPBITh HOBBIH IMOTOK TpeOYeTCsl BBIACIUTh COOTBETCTBYIOINKM DSL kaHai 1eBoM KHOMKOM
“MBIIIKK” ¥ 3aT€M MPABON KHOIKOM BBI3BATh BBHITIIAIOIICE OKHO MEHIO, /1€ HY>)KHO BBHIOPAThH
onuuio BCK. Kanan BCK moxet ObITh ycTaHOBIIEH B J1t000M KaHaie DSL nuaun. Huxe
IIPUBE/ICHBI /IBa IPUMEPa KPOCCUPOBAHUS KAHAJIOB JIJIsl CUCTEMBI C IBYMsI a0OHEHTCKUMU
BBIHOCAMHU BKJIFOUEHHBIX 10 01HOM uHuM DSL. [Ipu 3TOM nepBbliif BIHOC OYJET BBIACIATH
pasroBopHble kaHaibl oT BCK1 u Ethernet kanpst ot nopra Eth1/2, u ocymecTBusth TpaH3UT
OCTaJIbHBIX KaHAJIOB, @ BTOPOU BBIHOC OY/AET BBLACIATH pa3roBopHblie kaHaibl oT BCK2 u
Ethernet xaape! ot nopta Eth3.

L] 1 2 3 4 5 6 7 ] |9 10 11 12 13 14 15

||I'I opT |Kauan

BCKT K14 [M1K.2 [M1K.3q (10 (12679 1262 1263 TO0 410 31 3 1.3k 2 136 39 [1.3x 4 (AR 14627 1463
MAxA, BOK2  [I.5k.15|11.5%.25 11.5x.35 [1.5k.4 5 [1.6k.1 5 [[1.65.2 5 [1.6K. 35 [1.6K.4 5 [L.7k.1 5 [[1.7x.2 5 [[1.7%.3 5 .74 5 .81 5 .8k 2
Nex.3,M.8xd,

MX ||1_15
MX |1 631

Puc. 6.7.4. IIpumep kpoccuposanus kananos 32 FXO 6 déa nomoxa no 16 pazeosopnuix
kananos ¢ BCK1 u BCK?2 6e3 nepeoauu Ethernet

||I'Iu|:|1 |Kanan 0 U 2 3 4 5 6 7 (i Kl 10 11 12 3 14 15

BCK1 |11 M1k2¢ M1Kk3; M 1xkdq 1.2k1 |[-2x.2 [1.2x.3 [1.2x 4 [EIh172, [Eth1/2, Eth1/2, Eth1/2, Eth1/2, Eth1/2, Eth1/2,
Eth1/2, [Eth1/2 [Eth1/2 [Eth1/2 [Ethi/2 [Ethi/2 [Eth1/2 [Eth1/72 Ethi/2 [Ethi/2 [Ethi/2 |[Eth1/2 [Eth1/2 Eth1/2 [Eth1/2 |Eth1/2
Eth1/2 [Eth1/2 [Eth1/2 Eth1/2 [Eth1/2 [Ethi/2 [Eth1/2 Eth1/2 [Eth1/2 BCKZ [M.3x.15|M.3x.25M.3x.35 M3k, [M4x1 5 M4x2,
M4x.3,M4x4,Eth? ,Eth? ,Eth3 ,Eth3 ,Eth3 ,Eth? ,Eth3 ,Eth3 ,[Eth3 [Eth# [Eth3 Ethd [Ethd  Eth3
Eth Eth3 [Eth3 [Eth? [Eth3 |[Eth? |[Eth3 Eth?  [Eth3 [Eth3  |[Eth3 [Eth? Eth3  Eth3  [Eth3  Eth3
Eth3  Eth3

MN5.1 M52 N6e1 N6r2 N7x1 N.7k.2 N.8e1 [N.8k2
MN5.3 N5<4 N6:3 N6x4 N7x3 N7c4 N8c3 N84

Puc. 6.7.5. Ilpumep xpoccuposanusn kananros 16 FXO 6 0éa nomoxa no 8 pazeo80pHvix KaHAN08
u nepeoaueli 0auHvix co ckopocmoio 2 Mbum/c.

WX |l]..15
WX |l 631

cmp. 40 uz 64
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e Pesxkum 2.

1E1
<+“—>

Kommyrarop DSL A

2E1 —>

Eth1+Eth2 ¢—p

Eth3 <+—> <«—> DSLB
FXO 1.32 «—»

Puc. 6.7.6. Peoxcum 2.

JlaHHBIN peXUM MO3BOJISIET pabOTaTh C IBYMS pa3HECEHHBIMU HAMPABICHUSIMH, a
MMEHHO TiepeaBaTh KaHaibl oT maaT FXO wu/unu kananel notokoB E1, a Taoke xkaapser Ethernet
ot noptoB Eth1/2 u Eth3 no nuuusam A u B. KpoccoBoe coenunenue 64 kOut/c kaHajaoB U UX
CUTHAJIBHBIX KaHajoB BO3MOHO Mexay MX(FXO), DSLA, DSLB, Eth1/2, Eth3 u 1E1/2E1.
Kpocc-koMmyTaTop 1no3BoisieT cpopMUpoBaTh OT OJJHOTO JI0 YEThIpEX NOTOKOB BHYTpH DSL-
muHuil A n B. Kaxnpiii notok otkpeiBaercs kaHanoM BCK u moxer 00benunsaTh 10 16
pasroBopHbIx kaHasoB. Kanan BCK conepuT OUTHI CUTHAJIOB B3aUMOJICHCTBUS U YIIPaBIECHUS
(CYB) nns 16 pa3roBopHBIX KaHAJIOB pacioyiokeHHbIX cpa3y nocie kanaia BCK. I1pu atom
KaHaJIbl MapKupyroTcsi HomepoM cooTBercTBytomero BCK, t.e. mis BCK1 kanast
Mapkupytotcs equautei, st BCK2 noiikoit, a g BCK3 tpoiikoit u T.1. s Toro, 4To 06l
OTKPBITh HOBBIH MOTOK TpeOYeTCsl BBIACIUTh COOTBETCTBYIOINKM DSL kaHai 1eBoM KHOMKOM
“MBIIIKK” ¥ 3aT€M MPABON KHOIKOM BBI3BATh BHITIJAIOIICE OKHO MEHIO, TIe HY>)KHO BBHIOPAThH
onuuio BCK. Kanan BCK moxet ObITh ycTaHOBIIEH B 1t000M KaHaie DSL nunun. Huxe
MIPUBEJICH MPUMEP KPOCCUPOBAHMSI KAHAJIOB JIJISl CHCTEMBI C IByMs a0OHEHTCKMMHU BBIHOCAMHU
BKJIFOUEHHBIX 110 ABYyM JuHUSAM DSL. [Ipu 3T0M nepBblil BBIHOC OyJeT BBIACNIATH pa3rOBOPHbIE
kaHais!l oT BCK1 u Ethernet kanpst ot nopta Eth1/2, a BTopoii BeIHOC OyJeT BbIACNATD
pasroBopHble kaHaibl oT BCK2 u Ethernet kanpst ot nopra Eth3.

||TI'Iup'r |Kar|an Ll U 2 3 4 5 L] 7 i Kl 10 11 12 3 14 15

BCKT  [ML.1K.1; 11k.2 L1K3 [N.1k.4; 2k.1 M.-2k.2¢ [1-2k.37 1254 .31 [1.3x.2 13x.3; [[.3x.4; L4x.1 4.2, .43,
M.4x#, Eth1/2 Eth1/2 [Eth1/2 [Eth1/2 Eth1/2 Ethi/2 Eth1/2 [Eth1/2 [Ethi/2 Eth1/2 [Ethi/2 Ethi/2 Ethi/2 Ethi/2 Eth1/2
Ethi/Z Ethi/Z Eth1/2 [Ethi/2 [Ethi/2Z [Ethi/2 Ethi/2 Ethi/2 [Eth1/2 [Ethi/Z Eth1/2 [Ethi/2 Ethi/2Z Ethi/2 Ethi/Z Ethi/2

BCKZ  1.5k.151.5K.25 1.5k 35 11.5%.4 5 [L6x.1 5 M.6x.2 5 1.65.3 5 [1.6K.4 5 11761 5[[1.7K.2 5[[1.7k.3 5 [1. 7.4 5 (.81 5 [[.8x.2 5 (.83
JUBKALJEth  Eth3  Ethd  Eth3  Eth3  Ethd  Eth3  Eth3  Ethd  Eth3  Eth  Eth3  Eth3  Eth3  Eth3
Eth3 Eth3 [Eth3 [Eth3 [Eth3 [Eth3 Eth3 Eth3 Eth3 Eth3  Eth3  Eth3 Eth3  Eth3  [Eth3  Eth3

Mx |I]..15
Mx |1 6.31

Puc. 6.7.7. Ilpumep kpoccuposanus kananos 32 FXO 6 déa nomoxa no 16 pazeosoptuix
Kananos u nepedadeli 0auuvix co ckopocmoio 2 Mbum/c.

B sTom pexumMe cymmapHasi CKOpocTh OT AByX noptoB Ethernet He MoxkeT ObITH OoJEe
8192000 6uT/c.
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* Pesxkum 3.

JlaHHBIN peXUM MO3BOJISIET pabOTaTh C OJJHUM BBIHOCOM 110 1ByM napam DSL, a umeHHO
nepeaaBaTh KaHaibl oT maT FXO u/mmm kananel notokoB E1, a Taxoke kaaper Ethernet ot mopta
Eth1/2 mo nmuamsm A u B. KpoccoBoe coenunenue 64 kOUT/c KaHAJIOB M UX CUTHAJIBHBIX
kaHajoB Bo3MoxkHO Mexay MX(FXO), DSLA, DSLB, Eth1/2 u 1E1/2E1.

Eth1+Eth2«
IEl  <+—>| KommyraTop Al, <« DSLA
2E1
. BI,B2 <> DSLB
Mx
MynbTuriexcop
BCTaBKH

Puc. 6.7.8. Peowcum 3.

Kpocc-koMmyTatop no3BossieT copMupoBaTh OJUH MOTOK BHYTpU DSL-nmunuu A,
KoTopbIi oTKpbIBaeTcst kaHaioM BCK u moxer 00beinHATh 0 16 pa3sroBOpHBIX KaHAIOB.
Kanan BCK conepxxut OuThl curHajioB B3aumoenictsus u ynpasienus (CYB) mst 16
Pa3rOBOPHBIX KaHAJIOB PACTIONIOKEHHBIX cpa3y nocie kanaina BCK. [Ipu sTom kanans
Mapkupytotcs Homepom coorsercTBytomiero BCK, t.e. ains BCK1 kanansl MapKupyroTcs
€IMHHULIEH, JI TOTO, YTO ObI OTKPBITh HOBBIM MOTOK TPEOYETCs BBIIECIUTH COOTBETCTBYIOIIHIMA
DSL kanan neBoil KHONKOW “MBIIIKKA” U 3aTEM MPaBOil KHONKOW BbI3BATh BhINAIAIOLIEE OKHO
MeHIo, T1ie Hy)HO BbIOpaTh onuuio BCK. Kanan BCK nomkeH ObITh yCTaHOBJIEH B IEPBOM
KaHaJIe IMHUU A.

Bcraska Ethernet kaypoB ocyiecTBisieTcss MyJIbTUIUIEKCOPOM, KOTOPBIN MO3BOJISIET
nepenaBath AaHHbie Ethernet co ckopocthio g0 176*64 k6ut/c mo muuamsm A u B. Ethernet
aBTOMAaTUYECKU 3aHUMAaeT Bce NoCcTynHble B-kananel 06enx DSL nuHMiA, B KOTOPBIX HE
nepeaeTcsi MOTOK Pa3rOBOPHBIX KAHAJIOB.

B sTom pexume cBoboHas kommyTanus kaHanoB Ethernet HenoctynHa, a ckopocTh
Eth1/2 perynupyercs npu nomoinu oniuu Y ka3areiab nepsoro kanaiaa Ethernet (B Tabmune
KOMMYTallU{ KaHaJoB, Mog00Ho ycTpoiictBaM BYIC M). MoxHo 3amosiHuTh AaHHbIME Ethernet
1 KaHaJbl IpeJHa3HaYeHHbIE TI0]] epeaayy rojioca, €CiIu U3BECTHO YTO OHU HeE 3a/1eHCTBOBAHBI.
Onuus Yka3arteiab nepporo kanajna Ethernet onpenensier Homep B-kanana DSL nmuaum, ¢
KOTOPOTO MYJIbTUILIEKCOP OyJeT ocymecTBIsATh BcTaBKy Ethernet kagpoB. Onis mo3Bossier
caBuraTh niepBeii kaHan Ethernet B auanazone ¢ 1 mo 17 kanai, mpu 3ToM JaHHAs PETyJIUpPOBKA
OTKpBIBAET KaHaJIbI 0 nnepeaayy gaHHbix Ethernet u 3akpriBaer nepenauy kananos E1 nnu Mx.

Huxe npuBeneH npumep KpocCUpOBaHUS KAaHAJIOB JJIsl CUCTEMBI C OJTHUM a0OHEHTCKUM
BBIHOCOM BKJIFOUEHHOM 10 1ByM JuHUsAM DSL. TIpu 3Tom BeiHOC OyneT nepenasars 16
pasroBopHbIx kaHanoB U Ethernet kagper ot nopta Eth1/2 co ckopoctrio 10 Mout/c.

cmp. 42 u3z 64
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"'nopT Kanan [0 i 2 3 1 & 3 7 i 9 10 ik 12 13 14 15
116 [[BCK1  [MAx1,M1x2, M1x3, M1k [N.2x1, M.2x2; 0.2x 3 M.2x 4, .3x1|0.3x.2, .3k 3, M.3x 4, W41, N.4x2 0.4x 3,
17.32 |[M.4x4, Eth Eth Eth Eth  [Eth  [Eth  |[Eth  [Eth  [Eth  [Eth  [Eth  [Eth  [Eth  [Eth  [Eth
33.48 |[Eth Eth Eth Eth Eth  Eth  |[Eth  |[Eth  |[Eth  [Eth  [Eth  [Eth  [Eth  [Eth  [Eth  [Eth
4964 ||Eth Eth Eth Eth Eth  Eth  |[Eth  |Eth  |[Eth  [Eth  |[Eth  [Eth  [Eth  [Eth  [Eth  [Eth
65.80 |[Eth Eth Eth Eth Eth  [Eth  |[Eth  |Eth  |[Eth  [Eth  |[Eth  [Eth  [Eth  [Eth  [Eth  [Eth

81__88 Eth Eth Eth Eth Eth Eth Eth Eth

Eth Eth Eth Eth Eth  Eth  |[Eth  |Eth  |[Eth  [Eth  [Eth  |[Eth  [Eth  [Eth  [Eth  [Eth
7. Eth Eth Eth Eth Eth  Eth  |[Eth  |Eth  |[Eth  [Eth  |[Eth  [Eth  [Eth  [Eth  [Eth  [Eth
33 Eth Eth Eth Eth Eth  [Eth  |[Eth  |Eth  |[Eth  [Eth  |[Eth  [Eth  [Eth  [Eth  [Eth  [Eth
49 Eth Eth Eth Eth Eth [Eth |[Eth |Eth  |[Eth  [Eth  [Eth |[Eth [Eth  [Eth  [Eth  [Eth
Bl 5. Eth Eth Eth Eth Eth  [Eth  |[Eth  |Eth  [Eth  [Eth  [Eth  |[Eth  [Eth  [Eth  [Eth  [Eth
81.. Eth Eth Eth Eth Eth Eth Eth Eth
MX [0.15 M52 [N.6.1 M.6r.2 M.7k1 [N.7x.2 [M.8x1 |[M.8k.2
MX [16..31 _ N5c4 [N.6:3 [MN.6x4 M7x3 [N.7x.4 |[M.8x3 [.8r.4

Cropocte Eth1/2

- no nape A: 71x64 = 4544 g6ur/cek
- no nape B: 88x64 = 5632 r6urfcek

Ygazarens nepeoro kaHana Ethernet

MNonoxenue BCK
Homep Napa Kanan

BCK1 |
BCK2

s

Puc. 6.7.9. IIpumep xpoccuposanusn kananos 16 FXO u nepedaueti oanuwix co ckopocmuio 10
176 kbum/c.

B sTom pexxume MmakcumainbHas ckopocTs Ethernet moxxet ObiTh 11264000 Out/c.

cmp. 43 uz 64
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6.8. [IporpammHas KoHGUTypalUsi M HACTPOIiKH 0J10KA pesieiiHbIX CHTHAJI0B SR

HporpaMMHasl KOH(l)I/IpraHI/Iﬂ IIO3BOJISICT HaCTpOI/ITB MaCKI/IpOBaHI/Ie, I/IHBepCI/IIO BXO0B
JaTYUKOB.

ECHI/I BXOJ AaT4YHUKa MaCKI/IpOBaH, TO €ro BXOJA HAXOAUTCA B ITaCCUBHOM COCTOAHUHN
HE3aBUCHUMO OT COCTOSHUSA KOHTAKTA. ECHI/I BXO HEC I/IHBepTI/IpOBaH, TO aKTI/IBHOMy COCTOSHHIO
JaTyuKa COOTBCTCTByeT 3aMKHyTBH\/II KOHTAaKT, €CJIM BXO[ I/IHBepTI/IpOBaH, TO BXOJ JaT4yHKa
HepeXO)II/IT B AKTHUBHOC€ COCTOSHHUC HpI/I paSMBIKaHI/II/I KOHTAaKTa. ECHI/I CUTHAJI C JaT4dyuKa
MacKHpOBaH Ha BBIXOJIE pejie, TO OH He BiusfeT Ha curHan obmed aBapun ALR (s Ooiee
nmoapoOHOTro onucanus padoTsl yerpoicta cMm. TO Ha MC04-SR).
¥ FazpewuTs NporparMHLI KOHhHrypaLydio: ¥ PaspewuTs nporpatMMHa KoHGMrypaLUMio
rBxooe gatumkoe— [ Beixon pene (ALF)
—hacku MHEEpCIs hack
I Oarauk bE || T Odarue N ¥ Darawk ke
I Oarawk hez || T Datuve N2 || W0 Oaruwe ez
™ Oatuvk hed || T Oatume MNe3 W Datuk b3

I~ Oatuvk ked || 7 Oatume e ¥ Oatuvik hieg
I Oatuuk hEE || T Odaruuk MG ¥ Oaruuk kS

Bwope natuvkoe— 7 Beixoapene (ALR]
—tackn MHEEpCUA hdacH

¥ Oaruue et | T Oaruue et ¥ Oatuuk e
[T Oarunk Ne2 | T Oaruue Nez ¥ Dartumk Nez
[T Oarunk Ne3 | T OatuueMNed || W Daruue Ned
[T Oarunk Ned | T OatudeMNed || W Daruue Ned
[T Oarunk NGB | T OaruueMNes || W Daruuk Neb

o o o I Oaruwk B || T Datuve B || W0 Oaruue N6
[ Oaruuk N;E [ Oatuuk Noﬁ v Datuuk NQE I DaraeNe | OarwicNer || B Dt he?
[T Oatuuk N7 || T Oaruue M7 v dartuuk b7 r s | NG F hEE

[T Oartuuk M| T Oaruuk M v datuuk ke Oaruik b Haruik N 7 Dadnk he

rHecTpoRkk UART
Cuurats | 3anmucats | 3akpurs | ‘ RS-232(1):[115200 = Re-2a2(2): |EITNNE ‘I
I
Cuutate | Janucatb | JakpuTe I
a) 0)

Puc. 6.8.1. Oxno kongueypayuu 610Ka penetinvix CueHa108.

B moayne SR nporpammHoii Bepcuu v.3 nojajiep>KuBaeTcsi HacTpoiika o6oux mnoproB RS-
232 na ckopoctb 9600 kout/c unu 115200 x6ut/c (cMm. puc. 6.8.1 ,06). B moxyne SR
MIPOrpaMMHOM Bepcuu 4 U BbIIIE TOJBLKO OJUH HacTpauBaeMslil mopt — RS-232(2). IIporpamma
MOHHUTOPHHTIA, MOJIEPKUBAIOIIAsi HACTPOMKY NaHHOH onuuu - v.4.2 u 6osee no3aHsis.

UToObl MPUHYAUTEIBHO CUMUTATh HACTPOMKM HAXMHTE KHOIKY cuumams. J{ns 3amucu
KoH(uUrypauuu HaxxMuTe sanucamso. Ilocne 3anucu HeobxoauM nepesamnyck SR.

Hmenosanue oamuukos.

[Iporpamma monuTopuHra Bepcuu 4.3.3 U BbllIE MOJJEPKUBAET NPUBA3KY (ailia
Ha3BaHUM aBapuil k aapecy ycrpoiictBa SR. Ilporpamma monuTopunra Bepcuu 4.5.2 u Bl
MOJJIep’KUBAET MPUBA3KY (ailia Ha3BaHUMN aBapuil K azpecy ycrpoiicTBa SR, a Takxke MpUBS3KY
K aJipecy+HOMEpY yCTPOKCTBA B TPAKTE.

Ilo YMOJYaHHUIO Ha3BaHUS JATUYNKOB 3arpyxarrcs u3 ¢aitia
«Monuropunr/cfg/datname.txt» (BoceMb CTPOKOBBIX MapamMeTPOB); a €CIM Takoro (aiina HET,
TO MporpaMma MOTMBITAETCSI €ro co3AaTh (CO CTaHIApTHHIMU Ha3BaHusMmu). Eciu poctyna k
sToMy (ailly HeT, mporpamma 3arpy3uT CTaHJapTHble 3HaueHUs u3 namsaTH. Eciam gaiin
CTaHJIApPTHBIX HMEH HalJeH, TO B CTpOKe HMEHM (aiima OyaeT HaAANUCH: «3arpyxeH
cTaHAapTHbBIN (aiin mis atoro IPy» (cMm. puc. 6.8.2).

Opnako, ecnu uMeercs (ailm Juist 3TOro ajapeca, TO MporpaMMma CUUTAET Ha3BaHUS
TaTIuKOB U3 3TOro aina. B crpoke mmenn daitna Oyaer Haanuch: «Haitaen daitn ans sToro
[P». Iouck ¢aiina st KOHKPETHOTO ajpeca BEAETCS B KaTajlore ¢ MPOorpaMMOl B MOJAKaTaaore
«cfg». Hms uckomoro ¢aiina datname IP.txt, Hanpumep “./cfg/datname 192.168.0.7.txt” nns
aapeca 192.168.0.7.

AHaJIOTUYHO, €cliM CyLIeCTBYeT (Qaill ¢ MMEHaMH JaTYMKOB JMJIs aJpeca-HoMepa
ycTpoiictBa (ero HazBanme ‘./cfg/datname 192.168.0.7 N.txt”, rme N-HOMEp yCTpolcTBa B
TpakKTe), TO MporpaMma 3arpy3uT UMeHa JaTYMKOB U3 3Toro ¢aina (g Monitor Bbiiie v.4.5.2).
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SR COCTOSHMA NaTUYWKOB— | -SR CoctosHue nartyvkoB
Buxon ALR: M 3aMKHYTbL pene | Buxon ALR : 3aMKHYTL pene |
. 1. OTkniyYeHWe aHeproeeonal 2 ; ABAFIAA . 1. OTknioyeHKe sHeproeeona:  ABAPKA
@ 2 MNepexog Ha axkkyMynaTope : ABARIA @ 2 Mepexonva akkymynatope . ABAPKE
@ 5 Asopus sainpaMuTens ABAFIA @ 3 Asopua BenpAtdTERA ABAPKA
@ 4 Kputuueckan apapua ATC ABAFIAA @ 4 Kputuueckas aeapua ATC:  ABAPKE
@ 5 Cpounas apapua ATC: ABAFINA @ 5. CpouHas aeapua ATC: ABAPIA
@ 6 MNokap ABAPMS @ 6. Noxap: ABAPIA
. 7. OxpaHa 06BekTa: ABRAFIME . 7. OxpaHa oBvekTa: ABAPIH
@ 5 Oxpana KC: ABAFIA @ 5. Oxpana KL ABAPKA
bl oo ST T
E‘raH.nap'erle. Hd3BaHUA AATYHMKOE XpaHATCA B fpaine _E;m:?;xg_:::aBaﬂu“nnaTqundB — e
clgidatname. txt MNpaBka CTaHLAPTHHIK HASEAHWA it C‘TaHnlapTHbIH Ciidsi,
® Mpaska paiina 4 atoro 1P Mpaeka panna IP | Mpaeka paind IP/N
Z[BOfIHI)IM KJIMKOM MBIIIH I10 3TOH UMt (baﬁna, H3 KOTOPOIro KHOTIKH pCAaKTUPOBaHUA
ITaHCJIN IOKA3bIBAKOTCA KHOIIKKA 3arpy>kK€Hbl UMCHa (l)aﬁHOB C UMCHaMH JJaTYMNKOB
penakTupoBaHus (GailioB ———
a) 0)

Puc. 6.8.2. Oxno cocmosanus bnoka peneiinvix cuenanoe (6 — DSL-Monitor v.4.5.2 u eviuie).

Knonku peoakmuposanusn paitioe umen.

Ecmu BBl XOTHTE M3MEHHUTH CTaHAAPTHHIC 3HAYCHHUS UMEH TAaT4YUKOB, Hakmute «lIpaBka
CTaHJApPTHBIX HA3BaHWiI», TMpU IATOM 3alyCTUTCS mporpamma  «OmokHoT». Ilocne
pPEIaKTUPOBAaHUSI COXPAHUTE H3MEHEHHs M OOHOBHUTE cxemy Tpakrta. Ilpu 3ToM Ha3BaHus
JaTYUKOB Ha BCEX MpOCMaTpUBaeMbIX ycTpoicTBax SR OyAyT B3AThl IPOrpaMMOil U3 3TOTO
(aiina.

Ecnu HEeoOXoauMoO M3MEHUTh MMEHA JaTYMKOB TOJIBKO Ha OJHOM KOHKPETHOM ajpece,
Tormga Haxxkmute KHOTMKY «[IpaBka daiina IP». Eciu daitn yxe cymecTtBoBan paHee, TO OH
OTKpOETCsl Uil peJaKTUpOBaHUs MporpaMmoi «OnokHoT». Ecnn Qaiina He ObUIO, TO OH
co3gacTes ¢ Hy)KHbIM uMeHeM. [locnie co3nanus Takoro (aiina, UMeHa AaTYMKOB s 3Toro IP-
ajzjpeca TpakTa OyaIyT 3arpyKaThCsi U3 3TOro (aita.

Ecmu ycrpoiictB SR B TpakTe HECKOTBKO W HEOOXOJMMO HWMEHOBAHHE NAaTYMKOB Ha
KaXJIOM ycTpoiicTBe SR KOHKpeTHOM ajipece, Torja HaxxMuTe KHOTNKY «IIpaBka daiina IP». Eciu
(aiin y)xe CylecTBOBall paHee, TO OH OTKPOETCS ISl pelaKTHPOBAHUS IPOrPaMMOil «OIIOKHOTY.
Ecmu daiina e Obuto, TO OH co3macTcs ¢ Hy)KHbIM uMeHeM. [locie co3manusi Takoro (aiina,
MMEHA JTaTYMKOB U1 3Toro [P-agpeca Tpakra OynyT 3arpyaTbcs U3 3TOro Qaiina.

Bce aitnel MOXHO cO3AaBaTh/peoaKTUPOBATh BPYUYHYIO, COOJIOHAs Crocod uX
NMCHOBAHUA.
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6.9. Tabimua KoMMyTallUi KAaHAJIOB U HACTPONKH 11 ycrpoiictB DSL/ADM (v.14)

Hactpoiika monaynmeli ¥ KOMMYyTalUsi KaHaJIOB s MOJIEMOB (MYJbTUILIIEKCOPOB)
bis ADM ocymecTBisieTcss aHAIOTHYHO MojieMaM Bepcuit 7 u 8. OTInyuTenbHbIe 0COOEHHOCTH

Ta6J'II/IIII)I KOMMYTallul 1 HACTPOCK OIMMCAaHbl HUKC.

N Napanerpes womwmoprnra =0 Aasrwictpatop  R?
- I3nqumrnp@L|DPU'|ZT 0.0.1:1001 J_‘m

p W [ Toneronpocayumsatie | MNapa A

OTobOpaxkeHne MoaeM-
MYJIBTHUIUICKCOpA B PEKUME
pereHepaTopa/oKOHEYHOTO
MojieMa

[Tapamerpsr moayneit DSL
LT uNT

Puc. 6.9.1. Oxno napamempos.

A2
B2 th12
B Ceoiicrea ysna Ned « Ml
Cramicriea 0% ya | 14
MDCr v MOD4DSLADD DROP-2ETEmT /24K bis |~ et s i Ey "'“eﬁg @
: Al B1 MUX
At Al | Cueruars oftiynent: 14:47:1516.06.2010 ‘ .
@ /A nepesanyor | s Konowrspaunn | | goany i taoa72dc | 1E1 D 261
oSl & BrDsl2—— & FEl Ethein
Tom DSL(NT) DELT) | Tun DSL(LT) 1E1 | Mopr 2E1 | Mopr ETH
Cacr. DATA: 0x40 DATA: x40 4 5 0400 | Cocromse 000 | Etht Down Down
Kananos: 52 ENHHE DATA | Mpuenas DATA | Eth2: Down
Satyxasie o Mepeaarume. DATA || Mepenaras DATA | Cropocts! 512 kbur/c
Curvsan/llym 35 CropacTe2 Uxduric
Kauecteo 24 24 || Kavecteo 24 24
JLonUng. 0x000085 0x000085 | HonMHe. 0x000085 0x000085
G826 G826 G826 G
EB ] ol EB 0 o] ES 0 | ES ]
ES 0 olf ES 1} 0 SES 0 || SES )
SES 0 0l SES (1} 0 BBE 0 ||| BEE (]
43 On0ulémdSc  OmOulémdse | AS OndulémdSc Omdulémdse AS a0 7mBe || A5 0041 7iBe
UAS On0uinice Oniuinase | UAS On0unz6e Onlunmzse UAS Oalulmalc || UAS Oa000c:
MUK Mopr D
LEXM | 2.FXS | 3.FX0| 4.EtH r5 RS 6.EME 7.HET: 8.HET| W o8 TH
1@ 14 1@ |1 1 Kassan Snokiposan
28 1 2@ |2 2 Kartan samr
3Q) 2. 130 (3 3 3e0H0K
& 4 |4( 2 400 |4 4 Kanan gocture
RoH® J KOH® | xon® | koHe | kowe | kono | rons l RON il
~Pexoat ampammctoaTon. Pabora Drrpasncro 70 naxeros [Joseno 67 naxeros |

B ocHoBHOM OKHE KOH(Urypaluu JOCTYIHBI CTaHAApPTHbIE HACTPOMKM MOJyiei
DSL(6nokxupoBka, yucio kaHaios, ko TCPAM, 3ananue npuopurera), E1(61okupoBka, pexxum
CUHXpOHU3AIMH, JUHEHHBIM Koxa, dopmupoBanue LIC, ciaexxeHue 3a CTPYKTypol TOTOKA),
MUX(3aganue CYBa b paBHbIM Hym0, yaepxkanue CYBoB npu MUKpONIpEpbIBAHUSX).

& Crawcrika o2+ KoHPurypauda ADM v.14 I

~

IV TpHOpMTET AHMA v TpMOpUTET AdH

= @ | fab ‘ A | AKTHBHIHDOBATE annapaTHYn Koumurupauunl

L Sl e : Ta6nuua KoMMyTauuu |
rDSL A1 DSL B1 DSL A2 DSL B2

I~ Baoxuposare nopr [~ Bnokuposars nopr [~ bnokuposare nopr I” Bnokuposars nopr

Yucno B-kananos: 88 e Yucno B-rananoe: 88 - Yucno B-kaHanoe: 88 = Yicno B-rananoe: 88 /
THHERHBIA ko Im JMHERHBIR koa: lm TMUHERHEE Koa: lm TTHHEAHBIR i -32

—]

Hacrpoiiku
Ethernet

1E1
I~ Bnoxuposarb nopr

MynuTunnexcop
[~ BaokupoBaTh nopr

T aKTOBSA CUHXPOHMIAUHA:

Hacrpoiicu E T
fouMTE Tpansur Eth
! ies Boygenenun)

I~ CYB b=0 I
Beqoreis - Eth1l
TTHHEMAHBIA Ko YnepiaHde cocToAHA [ | EnorupoBark nopt
I CHBos npu

IHDES a2 MWK PONPEPEIESHHAR

/

Cropocts keur/c: |64
T

/

LIHECTBMTEIIbHUCTb NPHENMHMEA.
|,43 ad 2

[w CrpysTyprpoBaHHEd noTok G704
W Mpozpaysan nepeaaya KMO
I Kotmpone CRES

Hactpoiiku LIC
BCK B DSL

[~ A2_BCK1 [~ A2 BCK2
[~ B2_BCK1

~Pap LC no G704 O6patorgd BCK.
I~ Al um I~ Al uczfﬂﬁl‘ A2 UC2 [ 1E1 | [T AlggfKl [T A1_BCK2
[~ B1_UC1 B2_lIC1 I~ B1ZBCK1

=
x0T

~Mack

aBapHA
I” DSLA1 [ DSLAZ
" DSLB1 " DSLB2

I~ 1E1 [~ Ethi Jlaryuk BHEWHER AaBapHH

perexeparopa

T Daruux sHewned asapuu 1
[~ Naruuk BHewHeR agapuu 2

Puc. 6.9.2. Oxno nacmpoex.
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B nmanHBIX MoOJemMax BO3MOXHO (OpMHpOBaHME JIBYX KAaHAJOB C IMKJIOBBIM
cunxpociaoBoM U JByX kaHainoB BCK B DSL-nunuu kaxnoro namnpasienus (Al/Bl u A2/B2).
[Tpu sTom nepssie kanansl (L{C1, BCK1) Bceraa noaxmtouatorcs B DSL-nmunuto A (kananst 01 u
02), a BTOpHBIE, 1100 B IMHUIO A (KaHaub! 33 u 34), tu6o B nuHuio B (B kanaue! 01 u 02).

PaGoTa BHyTpeHHHUX KOMMYTaTOPOB.

Monem-mynbTumuiekcopst MC04-DSL/ADM conepikar 2 miaaTsl ¢ IpuemMo-
nepeaaromumMu Moayisimu DSL.bis, kakas miata uMeeT BCTPOCHHBIA KOMMYTAaTOp,
MO3BOJISIFOIIMKA CBOOOHO KOMMYTUPOBATh Mex Ay coboii 2x88=176 DSL-kananos, 32 kaHana
El, 32 xanana MX, 128 kananos Ethernet (1 xkanan = 64x6uT/c).

Al <> Kowmmyrarop 1 Kommyrarop 2 [¢—> A2
Bl <+«—» <« B2
1E1 +—»

MX <€¢—» <:> <4—> Eth2
Ethl «—»

MexmaTHas niuHa
(64 xanana, 4 Mout/c)

Buyrpennuit switch layer 2

Puc. 6.9.3. Buympenuue xommymamopuol.

OrpanuyeHusi Ha KOJIU4eCTBO I'PYNNOBBIX KAHAJIOB.

MaxkcuManbHO BO3MOKHOE YKCIIO TPYIMIOBBIX KaHAJIoB A ycTpoiictB ADM v.14 — 16.
[lepBOHaYanbHO YHCIO IOCTYIHBIX TPYMIOBBIX KaHAIOB paBHO 10. MOXHO yBEIWYHUTH 3TO
gucio (10) Ha 2 (o 12), ymenbiias yuciio kaHaioB B tuHusX Al u Bl onHoBpemenHo Ha 8 (Ot
88 no 80). Takum oOpa3om, YTOOBI JOCTUYH MAKCHUMAJIBHOTO 4YMCIa TPYHIOBBIX KaHAJIOB 16,
HY)KHO YCTaHOBUTbH uucio kaHainoB DSL Al u B1 menbiie unu paBHeiM 64.
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Broinenenune/Tpan3zut Ethernet.

Mo pem-mynbTuiniekcop MC-04/ADM no3BodsieT Beiaensath Ethernet u3 DSL-kanamos
(A1, B1) u npenaBats ganeiie mo DSL-muausm (A2, B2) no 8Mo6wut/c (8192000 6ut/c).

[Monkmouenue kananos Ethernet ocymiecTBisiercs B Tabiuiie KOMMYTAIIUU KaHAJIOB W3
BBINIA/IAIOILEr0 MEHIO, IIEJIKHYB PAaBOM KHOMKOW MBIIIK [0 HY’)KHOMY KaHaly (3aTeMm,
yaepxuBas kiaasuiry CTRL, MoxxHO pa3MHOXHTE KaHab! Ethernet Ha HECKOJIBKO KaHAJIOB).

Ha nepenneit manenu yctporicTBa mpucyrctByioT 2 mopta Ethernet: Ethl u Eth2,
KOTOPBIE CBSI3aHBI MEXTy COO0M CBUTUEM BTOPOTO YPOBHS BHYTpU MojeMa (cM. puc. 6.8.2).
Eth1 Bcerna monkimouaercs Tonpko kK DSL-mopram A1/B1, a Eth2 Bcerna moaxmrogaercs k DSL-
noptam A2/B2. Takum o6pazom, MoxkHO BeLienuTh Ethernet(Ethl) n3 DSL-nmuanii A1/B1 u
nepenaTh aajblie mo JMHUIM A2/B2 (B03M0OKHO, ¢ IPYroil CKOPOCThIO, INOO HE TepeaaBaTh
BOOOIIIE).

Tpan3ur 6e3 BoigeaeHus. B Tex cinydasx, koraa He TpeOyercs Beiencaue Ethernet, a
TpeOyeTcs ero nepeaaya (TpaH3HUT) HA CIEAYIOIINE PEereHePallMOHHBIC/KOHEYHbIC TyHKTHI,
He0OX0IMMO SIBHO yKa3aTh MoJieMy, B kakux DSL-kanamax nepenaercs Ethernet. J[is atoro B
OKHE KOH(UTypaIuu CyIecTByeT rajouka « BkimouuTs Tpan3ut Eth(6e3 BeiiencHus )» (CM. pHC.
6.9.1). JlanHas onmus JoCTyIHA, gaxe eciii moayiu Ethernet B Mmoneme orcyreTBytoT. [locne
BKITIOYEHUS ATOM omniu Moxynu Ethernet (ecii oHH €CTh) aBTOMATHUECKH OJOKUPYIOTCS, a B
Ta0JINIIe KOMMYTAIIUU CTAHOBSITCS JOCTYITHBI 11 KoMmMyTaruu kKaHaibl «Tr.Ethl» u «Tr.Eth2y»
(cm. puc. 6.9.4).

o =T

L
I

65.80 [[Tr.Ethl TrEthl [TLEthl TrEthl [TeEthl TrEthl TrEthl TeEth] TrEthl TrEthl [TrEthl TrEthl TrEthl [TeEthl TrEthl TrEthl
[[AT[ET-88 [|[TeEwh1 TeEthl TeEthi TrEthl TeEthl [TeEwh1 TeEthl TrEtht
1..15

17.32

R
pr |

65..80 [|Tr.Eth1 TrEthl TeEthl TrEthl TrEthl TrEthl TrEthl TrEthl TrEthl [TrEthl Tr.Ethl TrEthl TrEthl TrEthl TrEthl TrEthl
81_88 "Tt,Elhl TrEthl [TeEthl TrEthl TrEthl TrEthl TrEthl TiEthl

TrEth2 Tr.Et v E Eth2 TrEth: ;
ME1:00 1E1:01 [1E1:02 [1E1:03 [1E1:04 [1E1:05 1E1:06 [1E1:0¢ 1E1:08 1E1:09 1E1:100 1E1:11 [1E1:12 [1E1:13 1E1:14 [1E1:15%
1E1 [16..31 [[1E1:16 1E1:17 1E1:18 1E1:19 1E1:20 1E1:21 1E1:22 [1E1:23 [1E1:24 [1E1:25 1E1:26 1E1:27 [1E1:28 [1E1:29 1E1:30 1E1:31

MX [0..15 MX:00 MX:01 [MX:02 MX:03 [MX:04 MX:05 MX:06 MX:07 MX:08
Mx [16..31 "MX:]B MX:17  (MX:18  MX:19 [ MX20 MK:21  MX:22 |MKX:23 MX:24

Cropocte Ethl [A1. B1)
D6wan cropocre: 48464 = 3072 kéur/cer
- no nape A: 24z64 = 1536 rour/cex

7 Mexnnarnox kananos: 0
BbiATH I'pynnoesbix Ha MIT wune: 0
- no nape B: 24x64 = 1536 kb6ur/cex

MocrkTpeTs Tadnuuy COOTEETCTEMA kaHanos naT KO mynsTHnekcopa W notoka E1 k?l

Puc. 6.9.4. Tabauya kommymayuu ¢ mpauzumom Ethernet.
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6.10. Hactpoiiku 2B.bis-Eth (pereneparop ¢ Boigesienuem Ethernet v.14.10)

Kommnekt o6opynoBanus npegHazHAuyeH JIsl OpraHU3alui CBA3H C IMIPOMEKYTOUHBIMU
IIYHKTaMH TeJleMexaHuku 1o cTeiky Ethernet mo nsym mapam tenedonnoro kadens tuna KCIIII,
MKC, 3KII ¢ ucnonp3oanuem texnojiorun G.SHDSL.bis.

1 A2 1A 1A 1A 1
etz | LT BT 62 o] BT 82 Lol -4 Lol b1 82 Lot 577}
TTH ETH ETH ETH I
apameTpsl
£l |
Cramorma U8 Cootermasom i | = | 4-x cTeikoB DSL
Coerwurn G.826 | lludposuie unefidss Mopr §
8] MXr Copocurs M Bi-|
oy CEraakst o6gnemes 08 5756 25 10 (
Bepow 1410 A G Kﬂnourypauuql e e /mﬁi— 29 | 29 | @
[ DsL1 E DSL: E W I
Tsm DSL(NT) DSL (NT) Jm/DsL(LTF; DSL G ETH |_—
Coer.  DATA:0x40 .m—wﬂo’ Coor.  DATA:0x40 ‘wﬁfﬁ’ Eth1 Dovn apaMeTpBI
Kananos 64 64 | Kamanos 64 64 | Ethz Up 4
Saryxane 26 26 | Baryxame 26 26 | Etha [ iy -X CTBIKOB
Cotratan,lyn 35 35 | Corman/iye 35 35 | Ethd Down
Kauecrso 7 7 | Kamecrso 7 8 [ Ethl.2 #192 ktvmic Ethernet
Hom.Jwp. 0x030400 0%030400 | Gom.Mmp. 0x030400 0x030400 | Eth34 192 ke /e
G.926 3826
EB o ol es i i
ES 0 of| Es o o
SES 0 of| sEs 0 0
A5 Omlwdln26c  Oml=dimzée|| AS Onludluzic  Onludlugic
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puc 6.10.1. Oxkno napamempos.
pl__ A2 ol _ A2 4] _ A2 B4 e e
ezl W BiepH  we B e g e g Hacrpoiiku moay.eit DSL:
4 J
: brnokupoBka
ET&TMCTHK&' w Ceofictea ysna M1 MKn S Konmurypaums A0M v14.10 I ] p 4
I N N ————— uncio kananos(0..88),
[~ PaspewuTs nporpamMmMHYI0 KOHBHIYPALHIO TCPAM( 1 6/32) .
~DSLAT[NT) [ DSLB1 [NT]*M]* ~DSL B2 [LT)
[~ BnokuposaTh nopr I~ BnokupoBath nop'./ [~ BnokupoBaTh nopt [~ BnokupoBaTh nopr

Yweno B-kaHanos 64 3, Yweno B-kaHanos 64 3, Yucno B-kaHanos 64 3 Yucno B-kaHanos 64 5

TIHHERHBI KOG, | TCRAM-32 vl THHERHBI Ko, ITEPAM-SJ vl THHEHHBI Ko |1 CPaM-32 | NuHERHBI ko | TCRPAM 32+ H o o ETH .
¥ Mpvopurmer v ¥ | Mpuiopsmer aiHu aCTPOHKu MO}]yJIeH .
 Hactpofiru Ethernet Hacrpofiru Tpansura | Hassanue nyHkra

E T [T Brmouuts Tpansur EIBE?ETE HESBEH?.E nyHETa / BHOKI/IpOBKa-
NT[Eth1.2)  LT[Eth3.4) 7-4 Ypcao KaHAIOB (CKOpOCTB)
KaHanos & TpaHauT & 0 F

e = 54 =
FE [od 3AIIOJIHACTCA aBTOMATUYCCKHU

Kananoe B ol o *

Shoniee: BTt T Y| Y PaBHO YHCIY KAHAJIOB
~Mack aBapun DSL A+DSL B

" DSLA1 [ Ethl r JlaTuuku BHEWHER - -

[~ DSLB1 [ Eth2 aBapuW pereHepaTopa

[ DSLA2 [ Eth3
[" DSLB2 [ Ethd

puc 6.10.2. Okno Hacmpoex.

Yucno BeiaensieMbix kaHanoB Ethernet (ckopocTs) 3anoiHseTcs aBTOMaTHUECKU U PABHO
yucity kananoB DSL. A+DSL_B.

YcranoBkoil pnaxka baokupoBaTs mopt MoxHO BbIKIHOUUTH opThl Ethl...Eth4. [Ipu
TOM aBTOMAaTHYeCKH Bce B-KkaHanbl mpomuiyTcs ¢ BhIXOJA Ha BXOJ B OOOMX HAaNpaBICHHIX
yepe3 TPaH3UTHYIO LIMHY pereHepaTopa.
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6.11. Tabuna KOMMyTalMd KaHAJIOB U HacTPoiiku s yerpoiictB DSL.F (v.16, 17)

Mogem-mynbsTutekcopsl DSL.F oGecrieunBaroT nepegady mo OnToBOJOKHY:

* yeTblpeXx N0ToKoB E1 ¢ ¢yHKIMEN Kpocc-KOMMYyTaIIH;

« nanHbIX Ethernet co ckopocthio nepemaun 100 Mout/c ot unrepdeiico 1Eth100 u
2Eth100, pacnonoxeHHbIX TIpsiMO Motylie «OM» u 00beTuHEHHBIX KOMMYTaTOpOM (Switch)
BTOPOT'O YPOBHS;

* riepesiavyy JaHHbIX Yepe3 JIBa Mpo3payHbIX uHTEepdeiica RS-232 na ckopoctu 115,2
KOuT/c.

Kpome »storo, mpu ycranoBienHoMm woxayie FEthl/2 ecTs BO3MOXHOCTH mepemadn
HezaBucumoro (ot 1Eth100/2Eth100) kanana Ethernet co ckopoctbio g0 2Mbut/c, nu6o
koHBepTHpoBaHus Ethernet B motok E1(cTpykTyprpOoBaHHBIN UM HET).

Hactpoiitka Moaynei W KOMMyTalMs KaHaJIOB  JUIl  ONTHUYECKUX  MOJIEMOB
(MyJNBTUILJIEKCOPOB) OCYLIECTBIISIETCA aHAJIOTMYHO MoaeMaM Bepcuil 7 u 8. OTiauuuTenbHbIE
0COOEHHOCTH TaOJIHIIBI KOMMYTAIIMM U HACTPOEK OMMCAHbBI HIDKE.

T wan ﬁf TapaneTpel marvToprTa | =0 AmtieipaTon KT

| [ L HacTpoiiku onTHIECKOro
PO T e I - ) I MOTyJIsi: OJIOKHMPOBKA,
2 T B4 Wt s Mx X, OTKIIIOYCHHUE CTPYKTYPhI
I I— notoka 1A1..4A1
=@ ® Al e |
I~ Paspeuss e Tasnuua KoMMyT M

Orrumeckuin cre Ethl/2
ICis are nopr I~ Bnoruposars nopr
Crpuraoeatest oo 10 G708 0 oo s 7

b 1a10v 281 [ 3a10V 48

1E1 (1E15) 2E1 (2E15)

I~ Baokuposars nopr I Bokuposats nopr
TarcsoBan cheipaNMaaLbin Tarropan cHrsipanials
Benoemin = Bequun =

Mpslisd kox Tlnsfein kan

[Hoe3 =] | [Hoe3 =

riplET A

G704 [ Cr i G704
¥ Mpospauian nepenasa KHO
I~ Fairpons CRGA

" 1A [ 341 " 1E1
28 [ o4a1 I 2E1

“ e

[~ OpthA " 1e1 I" Ethl [ Eth100 A ™ Narwx sremnen asaphu 1
™ Res.Opt 261 I~ Eth2 I~ Darw seunes asapum 2

s e

+Pemn anmiToaTon. Patara [iitrnasnena 19156 naketcs [JMonwera 18551 nakeros |

Puc. 6.11.1. Oxno napamempos.

B ocHoBHOM OKHEe KOH(pUrypanuu JOCTYIHBI CTaHJAPTHbIE HACTPOMKU MOJIyiel
OM(010KMpOBKa, OTKIIFOYEHUE CTPYKTYphbI MoToKa), E1(01a0KHpoBKa, pexuM CHUHXPOHHU3ALUY,
nuHeiHbi koA, popmupoBanue L{C u BCK, cnexenue 3a ctpykrypoil notoka), MUX(3ananue
CVYBa b paBHbIM HyII0, yaepxkanue CYBoB npu MUKpOIpEpbIBaHUAX), a TAKKE MACKHUPOBaHUE
aBapuil.

Ethernet (1Eth100 u 2Eth100) u 2 RS-232 nepenatotcs npo3payHo U HE HACTPAUBAIOTCS.
Kpome »stOro, no onruueckoit nuHum nepeaaercs 4 IByxmMeraOUTHBIX MoToka (mogo6Hsix El),
KOTOpPBIE B TaOIHIE KOMMYyTauKu o0o3HavatoTes kak: 1A1, 2A1, 3A1, 4A1.
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[Maas = [fa3as =] | |[3ET [0i5 [Ethi/2 Ethi/z Ethi/2 Eth1/2 Ethi/2 [EWh1/2 Ethi/2 Eth1/2 Eth1/2 E
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CKOpPOCTBIO 2Mownt/c ol il TEN 31 | F Al 3al
|| 1 4a1 [ 261 [ 401 | 281 [ 41 [
yepes notok 3E1

i Eth1/2
I DptA [~ 1E1™ 3E1 [ Etl [ EthiDoA | T
[~ Res.Opt [T 2E1[" 4E1 [ Eth2 D6wan ckopocTs: 32x64 = 2048 k6ur/cex

Puc. 6.11.2. [Ipumep nepedauu cmpyKmypupo8anHo20 u HeCmpyKmypupo8anHo20 HOMoKo8,
ucnonvzosanue koneepmepa Ethernet->E|.

Jlig mepenaud HECTPYKTypupoBaHHOro noroka El HeoOXOauMO OTKIIOUUTH TallouKy
«CtpykrypupoBanubiii nmotok G.704» y motoka El m y omnThyeckoro moToka, B KOTOPOM
nepepaercss El1 (cm. puc. 6.11.2). Ilpu OTKIIOYEHHH CTPYKTYpPhl MOTOK aBTOMATHYECKU
OUMIIAETCA, CKOMMYTHpPOBaTh €ro CTAaHOBUTCS  BO3MOXHBIM  TOJBKO €  JIPYTUM
HECTPYKTYpPUPOBAHHBIM (BECh MOTOK B MOTOK).
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6.12. Tabuua koMMyTanuu U HacTPoiiku s ycrpoiictB DSL.F/ADM (v.18)

Mogem-mynsTumexkcopsl DSL.F/ADM ob6ecnieunBaroT nepegady mo OnToBOJIOKHY:

* 10 4eTbIpex MoTokoB E1;

* BeizienieHue qaHHbiX Ethernet co ckopocteio nepenaun 100 Mout/c;

* BBIJICJIEHUE HA MOJIEME UK Ha MoieM-MyJbTuIuiekcope ADM: nannsix Ethernet, no 1
notoka E1 u 1o 30 aBOHEHTCKUX CTHIKOB

Hactpoitka Moaynedi W KOMMyTalnus KaHajlOB  JUIsl  ONTHYECKHMX  MOJIEMOB
(MyJNBTUILJIEKCOPOB) OCYIIECTBIIIETCS aHAJIOTMYHO MoOJAEMaM Bepcud 17 ¢ HEKOTOPBIMHU
OTJINYUSMHM, KOTOPBIE ONTMCAHBI HIXKE.

Br160op ontuueckux
MTOTOKOB JUIs BBIJCJICHUS

T Npweton rarvropnra | <0 Aanncioarop WY,
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Puc. 6.12.1. Oxkno napamempos u mabauya xommymayuu 6e3 bloesieHusi HOMOKO8.

MoneM  conepXUT  BCTPOEHHBIH  KPOCC-KOMMYTAaToOp, KOTOpbI  oOecredyuBaer
MIPOM3BOJILHOE JIYIUIEKCHOE KPOCCOBOE COoeluHEeHHEe 64 KOWT/C KaHAJIOB M WX CHUTHAJIBHBIX
KaHaJIOB B mpefenax natu notokoB E1 u mynerumiekcopa miat KO (cm. puc. 6.12.2).

1 ¥ 2 MOTOKU KPOCC-KOMMYTATOPa MOYHO MOJKIIOYUTH K JIFOOBIM IBYM MOTOKaM U3 Al,
A2, A3 umu A4.

3 ¥ 4 NOTOKU KPOCC-KOMMYTaTopa aBTOMaTHYECKU MOJKIOYAIOTCS K JBYM MOTOKAM U3
B1, B2, B3 unu B4, B 3aBucumoctu oT BbIOOpa noToKoB 1 1 2 (HOMep noToka B HampasieHuu B
BBIOMpAETCSl TaKUM K€, YTO U HOMEp BBIJENISIEMOro NoToKa M3 HampasieHus A). Hampuwmep,
MOXKHO MOJKIIOYUTH MOTOK 1 K MOTOKy A2, Torja MOTOK 3 MOJKIIOYUTCS COOTBETCTBEHHO K
motoky B2.

Kpocc-koMMyTaTOop 1mO3BOJISIET peain30BaTh CXEMBI C BCTAaBKOW/BBIJICICHUEM KaHAJIOB,
npobJieHue OTOKa Ha JIBa HAIIPaBJIEHUS U T.I1.
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Puc. 6.12.2. Cmpykmypuas cxema mooema MCO4-DSL.F/ADM.

IIpumep Bbiaesenns noroka 1E1 u kanaaoB MyJbTHILIEKCOPA.

[Ipumep TaOnuIBbl KOMMYTAllMM W HACTPOEK MOKa3aH Ha pucyHke 6.12.3. B nmanHoMm
npuMmepe  Bwlaensercs notok l1E1 w3 mepBoro moroxka HampasieHus B, MylbTHILIEKCOp
BBIJIEJISIETCSL U3 BTOPOTO MOTOKA HampasieHus B. B HacTpolikax ykazaHo: «BplaenuTs NOTOK»
«Al/Bl» u «A2/B2». Kananel notokoB 1 u 2 HampaBiaenus A (Al, A2) ocraworcs
HE3a/ICCTBOBAHbI — HA CBOEM MECTE, T.€. B peKUME IuIeHda.
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Puc. 6.12.3. [Ipumep nacmpotixu u npuHyun pabomsl KOMMYymamopa.
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6.13. KommyTanus kaHaJioB 1 HacTpoiiku s ycrpoiicts DC-8E1(v.19)

Kpocc-konnekropsl 8E1 obecneunBaroT KpOCC-KOMMYTALMIO 10 BOCbMHU MOTOKOB El
nunu cemMu oTokoB E1 1 30 aOOHEHTCKHMX CTHIKOB, a Tak)Ke KOHBepTHpoBaHue Tpaduka Ethernet
B OJIMH U3 MTOTOKOB CO CKOPOCTHIO 110 2MOuT/C.

[IporpaMma MOHUTOPHHTIA, MOJIEPKUBAOIIAst HACTPOMKY - v.4.4.1 1 GoJee MO3aHSAS.

Hactpoiika Moayneit 1 koMMyTalusi KaHaJIOB Ul JaHHBIX MOJEMOB (MYJITUILIIEKCOPOB)
OCYILIECTBJISIETCS aHAJIOTUYHO MOJeMaM Bepcuu 7 u 8.

B ocHOBHOM OKHE KOH(Urypaluu JOCTYIHBI CTaHAApPTHbIE HACTPOMKM MOJIyiei
E1(6nokupoBka, pexxuM CUHXpPOHH3AIWU, JTUHEHHBIN Ko, hopmupoBanue L[C, popmupoBanue
BCK, cnexenne 3a crpykrypoi notoka), MUX(3aganue CYBa b paBHBIM HyII0, yaepkaHue
CYBoB npu MUKpONpEpbIBaHUAX), a TaKKe MackupoBaHue aBapuil or moxynei El, Ethl/2 u

JaTYUKOB BHCUTHUX aBaprI.

el oc e

JE2 B Bl 1 8E1
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Puc. 6.13.1.0xno kongueypayuu.

BerpoeHHbIT KOMMYTAaTop MO3BOJISIET MPOU3BOIUTH COEAMHEHUS] MEXAY JIOOBIMU
KaHaJbHBIMM MHTepBajiamMu 8 mnotokoB EI1. Kananbl aOOHEHTCKMX CTBIKOB (IIOTOK OT
MYJIBTHILUIEKCOPA) TIOAKITFOYAETCsI BMECTO BOCKMOTO ToToKa El.

1E1 2E1 3El 4El
T
1 2 3 4

Kommyrarop

<> Ethl/2

. <, S

5E1 6E1 7El »— — > Mx

Puc. 6.13.2. Cmpyxmypa kommymamopa.

cmp. 54 u3z 64



MCO04-DSL Monitor. Cucmema npo2pamMmHo20 YAPAGAeHUS U MOHUMOPUH2A

6.14. Hactpoiika ycrpoiictB GE(v.20)

Mogem-mynsTutekcopsl GE obecrieunBaroT nepenayy/BblaesieHne/BCTaBKy 16 TOTOKOB
El, tpaduka Ethernet 1I'6ut/c, kpocc-kommyrtamuio a0 3-x motokoB El m 30 abGoHeHTCKHX
CTBIKOB.

Bepcuss mporpamMmbl MOHHMTOPHHTA, TOJTHOCTBHIO TIOJJIEP)KUBAIONIAS JIAHHBIA  THII
ycrpoticts (koHpurypupoBanue TU u Ethernet GE) - v.4.7.0 u 6onee no3ausisi.

Pucynoxk 6.14.1 moka3piBaeT OCHOBHBIE BO3MOKHOCTH MojieMa (MYJIbTHILIEKCOPA) TI0
BCTaBKE/BBIJIEJICHUIO  KPOCC-KOMMYTALIUK MOTOKOB E1.

A: 1..16E1 B: 1..16E1

@ Jlvans A <:::> BCTaBIﬁ/?gIélle fierme <:::> JInans B @

AAAA
1.8E1
9..16E1
BcraBka/
Kommyrarop
xananos TY 11,13 | PR I
( : ) b
<é E> ‘\l o
| I I A |
(I I A |
y
A A A4
\ 4 \ 4
CyMMarTopsl MynbTUILIEKCOD VVVY
prl‘ll‘lOBblx
mar KOMX) |\ 8 E1(6.703) 9..16 E1(G.703)

Puc. 6.14.1. Ynpowennas cmpykmypras cxema mooema (My1bmuniekcopa).

B ocHOBHOM OKHE mporpamMmbl OTOOpa)KaeTcsl CXeMa TpakTa, a TakKe PEeKUM padOThI
(KoJibLIEBAs UJIM JIMHEIHAs cXeMa, KOJIMYECTBO YCTPOUCTB B Ka)KJI0M HaIPaBJICHUHM ).

[Z] wain wnapane'rpbl MOHHTOPHHrE & AdmuucTpatop K2

Ha3Banue mynkra/0noka

15:25:21 IESBaHHB TpakTa@UDP//192.168.0.225:1001 jﬂ —
25.03.2011 | p B [ Tonskonpocmywmsstie Inapa AB 'I % G E

_____ ) Py ok 8 [Toste mnst BU3yasbHOM

e - / CXEMBI

Pexxum paboTel u

Cramuetira I m CeoiicTea ysna M : MGE I )
KOJIMYECTBO YCTPOUCTB B
BiGepure naparteTn: ¥| Yucno HE yeTpoAcTE 2 [konbuo wz 2 yerpoicTe)

Mt |derp. TN yCTpakicTES YeTpoficTen Im |B‘I |B2 IA2 Ic |D |B2.21A2.21 KaxJION U3 BCTOK (A n B)

0 [MGE MC04-DSL-GE-DET-SWd-ADM-Mx  |Hopra

1 [Bnok Me 2 [MCO4-DSL-GE-G/0E 1-53w/4-2DM ........

Puc. 6.14.2. I nasnoe oknHo.
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MCO04-DSL Monitor. Cucmema npo2pamMmHo20 YAPAGAeHUS U MOHUMOPUH2A

Ha Bxnaake xoHdurypamuu AOCTYIMHBI CIAEAYIOIMNE HACTPOWKH: OJOKHPOBKA MOYJIEH
(1..16E1, onTtuueckue moprsl A u B, mynbrumiekcop), 3aganue CVYBa b paBHbIM HymO B
MYJIBTUIUIEKCOPE, MAaCKHPOBAaHHUE aBAapUil OT BCEX MOAYJIEM M JaTYMKOB BHEIIHHUX aBApUH, a
TaKKe 3aJjaHie UMEeHU 0Jioka (Ha3BaHUE ITYHKTA).

OTKpBITH TAOJIHITY
BCTaBKHU/BBLIEIICHUS
noroxos E1

Cramvoris| U Covvorasgans Wt : MBE 58 Konurspausss GE |

= ® A

[PHIYPaUHIK |

AKTHEHIHPOBATL ANNapaTHyo-

17 KoMMyTaTop noTokoB

Optic B

b KommyTatop KaHanonJ

OTKpBITH TAOJIHITY

Optic A
(r Bnoxuposars nopt A

I" Broxwposars nopr B ‘

KOMMYTallui KaHAJ/I0B

1.8E1  Hassanue nynkra
I~ Browposats 1E1 BesuTe HasBaHHE MYHKTa
I™ Enoxuposars 2E1 Ino 16 cmeonas]

I~ Brokwposats 3E1

I Broxuposars 4ET Brox N 2

[~ Enoxuposars 5E1

I~ Brokwposats 6E1

I” Bnoxuposars 7E1

I~ Brokwposars 8E1

[~ 1E1 [~ 2E1 [~ 3E1 [~ 4E1 [ SE1 [ GE1 [~ 7E1 [ 8E1 R EthiR Eth3

¥ Eth2lv Eth4

¥ Narumx 1
v Daruax 2

A
e

Puc. 6.14.3.0xno kongueypayuu.

Knonka «KomMmyTraTop MOTOKOB» OTKpPBIBA€T OKHO BCTaBKH/BbIJIENEHUS MOTOKOB El.
OxHo «KomMmyTaTop HOTOKOB» HMMEET 2 TMOJjs: I0JIe BCTaBKU/BBIAEICHHS M IIOJie Kpocc-
KOMMYTaTOopa.

B nosie BcTaBKu/BbLAENEHUS HAaxXOIATCs 16 KHOMNOK, COOTBETCTBYIOLIMX IIECTHAIATH
nortokaM El. IIpy miemyke 1€BOM KHOIKOW MBIIIM HA KHOIIKE OTKPBIBAETCSI KOHTEKCTHOE MEHIO
(cM. puc. 6.14.4), no3BoJsitoliee BbIOpaTh, U3 Kakoro HampanieHus (A wiu B) npousBoauts
BbIJICJIEHUE IIOTOKAa, JUOO HE BBIIENATH MOTOK, a OCYIIECTBUTh TpaH3uT. llepBblii mOTOK
HarpaBlieHHus A miu B MOHO BBIIENNTH TOJBKO B IepBbIi E1, BTOpoii - BO BTOPOH U T.1I.

Ecnu BbIOpaHO BblAeneHue motoka u3 A win B, mosBiaseTcss BO3MOXHOCTh BKIIIOYUTH
aBTOMAaTUYECKOE PE3epBUPOBAHME (BBIIACIEHUE HTOrO K€ MOTOKA M3 JPYroro HampaBieHHs B
cilydae aBapuu Ipu paboTe B PEKUME «KOJIBLIOY).

El Tabmua kormy Taumn/Bbige neHus

ITose BCTaBKW/BBIAEIIEHUS

B 1E1

2E1A | B 2E1
] S
3E1A R B 3E1
- |

Tpansn 4E1A —pa B 4E1

KonrexcrHoe [.8" ]
'1 BEIABNEHHE 13 & SET A J__I B 5E1
MCHIO: BBI6Op [‘ BriAeneHe 13 B pE E_j : e
JE1A B 7E1
HOTOKa +R, + PezepenpoBathe SE1 A 3_]3 ( S
X OuMcTHTE Bce 9E1 A | E_j B 9E1

B 10E1

B 11E1

[Tosre kpocc-koMmMyTaTOpa

e 3

Ilotox 1E1 noakiroueH K

KoMMyTaropy kaHasioB TY (k

noToky 112).
[Torok 1E1 A noaxmrodeH k

Tatinuia KoMMYTaiHd

n4

notoky I11 kommyraTopa
KaHAJIOB. S :

|
B

1
7

8 9 10 11 12 13 14

15 16 MX

BbMTH

Puc. 6.14.4. Oxkno «Kommymamop nomokos» u KOHmMeKCmHoe MeHHo.
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MCO04-DSL Monitor. Cucmema npo2pamMmHo20 YAPAGAeHUS U MOHUMOPUH2A

[Tocne BpIOOpa, U3 KaKOro HalpaBie€HUs BbIACIUTH NOTOK (A wnu B), nanusiii notok E1
MOJIHOCTBhIO TpO3payHo mepenaercs B cooTBercTByromuii nmopt EI1(G.703) yctpoiictBa. A
naHHbie, nocrynatomme ot nmopra E1(G.703), BcTaBisroTCs 00paTHO B COOTBETCTBYIONIUNA MTOTOK
ONTHUYECKOTO MOPTA.

BerpoeHHbIT KOMMYTaTOp KaHAjJOB IO3BOJIAET IPOU3BOJUTH COEIMHEHUS MEXIY
JM00BIMU KaHaIbHBIMU MHTEpBaiamMu oT 3 noTokoB (I11..I13) u kananamu aGOHEHTCKHUX CTHIKOB
(IOTOK OT MYJIBTUILJIEKCOPA, BCET1a MOAKIIOUEH K KOMMYTaTOpy KaHajoB). [ljig 3TOro HyXHbIN
notok E1 HeoOXonmMo cHavayia MpUCOEAMHUTH K KOMMYyTaTopy kanamoB TU: B moje kpocc-
KOMMyTaTtopa HaxoasTcs 3 Merku (cMm. puc. 6.14.4) motoka: I11, 12, 13, xoTOpble MOXKHO
MIEPEHECTU C MOMOILbIO MBIIIU U CKOMMYTUPOBATh C HY’KHbIM noTokoM: 1..8E1 ot onTuueckoro
nopta (BepxHss yacthb noist) win 1..8E1 G.703 (Hmxuss yacts nois). [lpu nepenoce notok I1
n OmKaWIMUi MOTOK, C KOTOPbIM MOYXHO €ro CKOMMYTHpPOBaTh, mojcBeunBatoTcsi. Cama
KOMMYTalllsl KaHAJIOB OCYILLECTBIIsIETCS B OKHE «KoMMyTaTop KaHaJIOBY.

PaboTta c Tabnureit, a Takxe C TPYNIOBBIME KaHAJIAMHM aHAJIOTHYHA padoTe ¢ TabiuIei
KOMMYTAallUi MOJIEMOB Bepcuu 14.

ni-2n

m-25 M-26 M-27

nz1i1
n2:27
i
n3:27

ni-2s

n2:04
nz:20
n3:n4
- M3:20

nz-09
n2:25

nz10
M2:26

nziz
nz:28
n3iz
ni:28

ni:o9
n3:25

Mi:10
M3:26

MX-04

MX-09

MX-10

MX-11

MX:12

MX:20

MX:25

MX:26

MX:27

MX:28

M1 <=> Onruveckun notok N1
N2 <=» Mopr E1. norox N1
M3 <=> Onruveckud notox N2

uc BCK CHHHpOHH3AUMA KOMMYTATOpa:
rmorrmCm
rnz2 rnz [ n2
n3 - n3 [ n3

P°
Tatiaula NoToOKoE. ..

I MX ¥ Bhyrpennwi rexeparop

BbiiTu |

MockTpeTe Tadnuy cooTeeTCTEMA kananos naat KO mynetunercopa u notokaE1 K2

Puc. 6.14.5. Oxkno «Kommymamop xkananos TH».

Hudgpossbie nuiei@sbl.

B ycrpoiictBax GE cymectByeT nBa Tumna mieioB: JOKaIbHbIA U YAaJIE€HHBIH.

[Ipu yctaHoBKe JOKajlbHOro Iieida AaHHbIE, MMOCTYNAIOUIME OT MPUEMHHKA CThIKA
E1(G.703) 3aBopaunBaroTcsi BHyTpU YCTpOICTBa U nocTynaroT Ha nepefaryuk E1(G.703).

[Ipu ycranoBke ymaneHHOTO mnuieiida Ha Tekymem ycrpoiicTBe maHubie oT E1(G.703)
MepesIaloTCsl B ONTUYECKUM CTHIK B COOTBETCTBUM C HAcTpoiikoil (A unu B), a 3aBOpOT IaHHBIX
IIPOM3BOJIUTCS HA ONTHYECKOM CTBIKE CJIEIYIOIIEro YCTPOICTBA.

[Ineid Mox)HO ycTaHAaBIMBATH [0 OAHOMY U3 MOTOKOB E1 1in 1o BceM 0JIHOBPEMEHHO.

YCTaHOBMTb, CHAT B IS

~UnppoBme waefd

x|

HET 'l

+ fMokanohoii (L] ¢ Yoaneaawa (R)

5
s L[ 2 DOn

Puc. 6.14.6. Oxno yugpposvix wnetighos.
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MCO04-DSL Monitor. Cucmema npo2pamMmHo20 YAPAGAeHUS U MOHUMOPUH2A

6.15. Hactpoiika moayJs Ethernet GE.

Bepcus nporpaMmbl MOHUTOpPUHTA, TOAEPKUBAIOIIasi KOHPUIYPUPOBAHNUE JaHHBIM TUI
Moys - v.4.7.0 u 6oee mo3aHss.

Ha Bkiamke «cBoHcTBa y3ia», Ha maHenu «rmopT C» oToOpakaeTcsl COCTOSIHUE MO
Ethernet GE.

Mopt C—
MopT G
1: 1000M/HD CocrostHEE IOPTOB:
: el H0JIB30BATENBCKUX 1..4, CEPBUCHOTO, TOPTOB
& 10M/FD ONTUYECKUX HalpaBliecHH A u B
Bi[Service] 1000M/HD
E14) 10M/FD
78] 1000M/HD: Temmeparypa
T.C 10—

OTKpBIBaE€T OKHO

Ports Settings HACTPOWKHU MTOPTOB

WLAN Settings .[\

\ OTKpBIBaET OKHO
Hactpoiiku VLAN

Pucynok 6.15.1. Okno cocmosinus Mooy

Fl HacTpoliki nopToE =100 =]
Fort setiing [Tanens HacTpoek

Poit N Status State Speed/Duplex Rate limit [Egress]

Porit 1  1000M/HD |Enable >| |Force 10/HD 0 kbit/s
Poit2 LinkDown |Enable >| |Force 10/HD
Pot 3 1000H/HD |Disable >| |Force 10/HD
Porit 4 10M/FD Enable | |Force 10/HD
Force 10/FD

[l 4

“ Kbit/s

~

] =
= OKHO YTeHNA/3aIMNCH

Urere anpeca $0360 HaCTpO €K

Force 100/FD
Force 100/HD

Force 1000/FD
Auto-Negotiatiol

DTMeHMTE: I

[TaHens HHCTPYMEHTOB

‘ @ Cyurate | ﬂ$ FIDMMeHH'rbl A CrpocHTE | !91 CorpaHure & 134 b 3axpeas. !I

Pucynox 6.15.2. Oxkno nacmpoek mMooy.

IIpu otkpbiTUM OKHA HacTpoek (rmoptoB uiad VLAN) mpoucxoauT aBTOMATHYECKOE
cuMThIBaHUE HacTpoek. Kpome TOro, HacTpoilKd MOXKHO CUMUTATh, WIEJIKHYB II0 KHOIIKE
«Cyuratpb».

Kuonka «Ilpumenuts» 3anuceiBaeT B O3V ycTpoiicTBa HAacCTpOMKM M3 ATOrO OKHA,
KOTOpbIE MOMEHTAJILHO NMPUMEHSIOTCS O€3 mepe3arycka yCTpOoHCTBa.

Knonka «COpocurp» 3anuceiBaeT B YCTpoHCTBO KoH(purypauuto Ethernet mo
YMOJTYaHHIO.

Buumanue! Ilocne mepesamycka ycTpoHcTBa TEeKylMe H3MEHEHHUs COpachlBalOTCS, U
3arpykaercs mocienHssi coxpanenHas koHdurypamus u3 [13Y. s coxpaneHuss M3MEHEHHBIX
HacTpoek B sHepronezaBucumyro namsith (I13Y) naxmure kHomky «Coxpanuts B II3V».
[Tocne HaxxaTus 3TOM KHONKU TeKylue HacTpoiiku u3 O3V coxpansrcs B [13Y.

cmp. 58 uz 64



MCO04-DSL Monitor. Cucmema npo2pamMmHo20 YAPAGAeHUS U MOHUMOPUH2A

6.15.1. Hacrpoiika moptoB [Port Settings].

B 3TOM OKHE HacTpamBarOTCsS COCTOSIHHE TOPTa, CKOPOCTh, OTPAHUYCHHUE CKOPOCTH, a
TaKXke 0TOOpakaeTcs CTaTyc MmopTa.

FElHacTpoiikv nopTos = | Ellil
—Port settings
Port N Status State Speed/Duplex Rate limit [Egrezz)
Port 1 1000M/HD |Enable ~| |Force 10/HD  ~| |0 kbit/s
Port 2 LinkDown |[Enable | |Force 10/HD  ~| |0 kbit/s
Port 3 1000MsHD |Diszable ™| |Force 10/HD ¥} 1} kbit/s
Port 4 10M/FD Enable ~| |Force 10/HD =] |0 kbit/s
Force 10/FD
Force 10/HD
Force 100/FD
Force 100/HD
Force 1000/FD
Auto-Negotiation
|
% CymTaTe | fr& HDHME.'HHTbl & CopockTe | |lﬂ Eoxpatume e 24 3akpuiTh

Pucynoxk 6.15.3. Okno nacmpotixu nopmos.

[Tapamerp Onucanue
Port N Howmep nacTpauBaemoro nopra
Status OTto0OpaxkeHue craTyca nopra
- LinkDown,
- Ecmm LinkUP, to oTtoGpaxkaetcs pexxum pabdotsi: 10/100/1000 Moéwut/c,
Full/Half Duplex.
State Cocrosinue opra: Enable — Bkimtouen, Disable — BoixiiroueH.
Speed/Duplex YcTaHaBiIMBaeT CKOPOCTh U PEXKUM padOThI OPTA.
Bapuantsr:
- 10/100 Mowurt/c, Full/Half Duplex
- 1000 Mo6wuT/c Full Duplex.
- AutoNegotiation — aBToomnpeeneHue pexxuma padoThl.
Rate VYcraHaBIMBaeT OTPaHUICHUE CKOPOCTH MCXOSIINX TAKETOB HA KAaHAbHOM
limit(Egress) ypoBHe L2 (kOuT/cek).

0 — HeT OrpaHUYeHM .

64..960 c marom 64 x6ut/c

1 000..100 000 ¢ marom 1 M6wuTt/c (1000 xkOut/c)

100 000..1 000 000 ¢ marom 10 Mowut/c (10000 xkOuTt/c)

[Tpumeuanue: 1 x6ut/c = 1000 6ut/c, 1 Mout/c = 1000 xbut/c.
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6.15.2. Texnonorus VLAN.

Bupryansnoii cetpio VLAN (Virtual LAN) Ha3sIBatoT rpyImiy y3ji10B CETH, 00pa3yonmux
JIOMEH IMHUpOoKoBemarenpHoro Tpaduka (Broadcast Domain).

[Ipu co3aHuyM JOKAJIbHOM CETH HAa OCHOBE KOMMYTaTOpa, HECMOTPS Ha BO3MOKHOCTb
UCI0JIb30BAHUS TOJIb30BATENIbCKUX (DUIBTPOB MO OTrpaHUYECHUIO Tpaduka, BCe Y3Jbl CETU
MPEACTABIISIIOT COO0OM €IWHBIA HIMPOKOBEIIATEILHBINA JOMEH, TO €CTh IIWPOKOBEIIATEIIbHBIN
TpapuK ImepenaeTcss BCEM y3j1aM ceTH. TakuM o0pa3oM, KOMMYTaTOp HW3HAuyalbHO HE
OTpaHMYMBAET IIMPOKOBEUIATENbHBIN TpaQuK, a caMH CETH, MOCTPOCHHbIE MO YKa3aHHOMY
MPUHIIMITY, UMEHYIOTCSI INIOCKUMU.

BuptyanbHbie cetu 00pa3yroT IrpyIly y3JoB CETH, B KOTOPOH Bech TpadukK, BKIOYas U
LIMPOKOBEIIATEIbHbIN, MOJHOCThIO U30JIMPOBAH HAa KaHAJIbHOM YPOBHE OT JIPYTHX Y3JI0B CETH.
OTO0 O03Hayaer, 4To Iepeaada KaJpoB MEXAY Y3JaMH CETH, OTHOCSIIUMUCSH K Pa3IdYHbIM
BUPTYaJIbHBIM CETSIM, Ha OCHOBAaHUM aJpeca KaHAJIbHOIO YPOBHS HEBO3MOXKHA (XOTs
BUpTYyaJIbHbIE CETH MOTYT B3aUMOJEHCTBOBAaTH JPYyr C JPYrOM Ha CETEBOM YpOBHE C
HCII0JIb30BAHUEM MapILIPYTH3aTOPOB).

W3onupoBaHue OTIENbHBIX Y3J0B CETH Ha KaHaJIbHOM YPOBHE C HCIIOJIb30BaHHEM
TEXHOJIOTUU BUPTYAJIbHBIX CETEH IO3BOJSIET pellaTh OJHOBPEMEHHO HECKOJBKO 3ajad. Bo-
MIEPBBIX, BUPTYaJIbHBIE CETU CIIOCOOCTBYIOT MOBBIILICHUIO TPOU3BOIUTEIBHOCTH CETH, JTOKATU3YS
LIIMPOKOBEIIATENbHBIA TpaQUK B Mpeaesax BUPTYyaJbHON ceTH W co3daBas Oapbep Ha MyTH
LIMPOKOBEIIATEIbHOrO MmTopMa. KoMMyTaTOphl NEpechulaloT MHUPOKOBEIIATEIbHbIE MMAKETHI (a
TaK)Ke MaKeThl C TPYNIOBBIMU U HEU3BECTHBIMH aJpecamMH) BHYTPH BHPTYaJbHOU CETH, HO HE
MEXAY BUPTYaJbHBIMU CETSIMH. BO-BTOPBIX, M30JIALIMS BUPTYaJIbHBIX CETE€H JIPYr OT Jpyra Ha
KaHaJbHOM YpPOBHE IIO3BOJIIET IOBBICUTH O€30MIACHOCTb CETH, Jejias 4acThb PECypcoB s
ONPEAEIICHHBIX KaTErOPUH MOJIb30BaTENEH HEJOCTYITHOMN

CyliiecTByeT HECKOJIBKO CHOCOOOB IMOCTPOCHUSI BUPTYAJIbHBIX CETE€H, HO CEroAHs B
KOMMYTaTOpax TIJIaBHBIM 00pa3oM pealn3yeTcsi TEXHOJOIHS TpPYNIHUPOBKU TOPTOB MU
ucnousbidyercs crneunduxanus IEEE 802.1Q.

BuptyanbHbie ceTi Ha ocHOBe rpynnupoBku noptoB (Port-based) oObiuHO peanusyrorcs
B TaK Ha3bIBAEMbIX Smart-KOMMyTaTopax WM B yIPaBIsSEMbIX KOMMYTaTOpax - KaK JOMOJIHEHUE
K Bo3MoxHocTu opranuzanu VLAN nHa 0aze cranaapra IEEE 802.1Q.

JanubIil crmoco0® co3maHusi BUPTYaJbHBIX CETEH JOCTAaTOYHO MPOCT M, KaK MPAaBWIO, HE
BbI3bIBAET npobiem. Kaxplil mopT KOMMyTaTopa MPUIUCHIBAETCS K TOM UM MHON BUPTYaJIbHOU
CEeTH, TO €CTh MOPTHI TPYNIUPYIOTCSA B BUPTYyallbHbIE CETH. PeleHre o npoJBUKEHUU CETEBOTO
nakera B 3TOM ceTu ocHOBbIBaeTcsi Ha MAC-aapece mosydaTelsis U acCOLMMPOBAHHOIO C HUM
noprta. Ecnu k mopry, KOTOpoMy Ha3Hau€Ha MPUHAJUIEKHOCTb K ONPEJEIEHHON BUPTYaJIbHOU
cetu, Hanmpumep K VLAN#1, noaxmounts [1K nonp3oBarens, To atoT [1K aBTOMaTnuecku 6yner
npuHayiexkats cetd VLAN#1. Ecnu ke Kk JaHHOMY TIOPTY MOJKIIIOYAaeTCS KOMMYTaTop, TO BCe
MOPTHI 3TOTO KOMMYTaTopa Takke OyayT npuHaiexats VLAN#]

[Ipy MCHONIB30BaHUU TEXHOJIOTUM T'PYNIHPOBKHU MOPTOB OAMH M TOT K€ MOPT MOXKET
ObITh OJIHOBPEMEHHO IIPUIIMCAH K HECKOJbKUM BHUPTYaIbHBIM CETSM, YTO IO3BOJISET
pealIn30BbIBATh pa3liesIeMble PECypChl MEXKIy IOJIb30BATEISAMH Pa3IMYHBIX BHUPTYaJIbHBIX
cereil. Hampumep, uToObI peann3oBaTh COBMECTHBIM JOCTYIT K CETEBOMY MIPUHTEPY WU K (aiii-
cepBepy mojbp3oBaTeneil BUpTyanbHbBIX ceteii VLAN#1 u VLAN#2, ToT mopt KomMmmyTraTopa, K
KOTOpOMY TIOJKJIIOYAETCs CEeTeBOM mpuHTEep WM (aili-cepBep, HYXKHO MpPHUIHCATH
oaHOBpeMeHHO K ceTsiMm VLAN#1 u VLAN#2

[Ipy Hamuuum pa3BUTOW ceTeBOM HHQPACTPYKTYphl, HACUUTHIBAIOLIEH MHOKECTBO
KOMMYTaToOpoB, 0Oosiee A(PQPEKTUBHBIM pPEIIEHUEM CO3JaHUs BHUPTYaJbHBIX ceTell Oyner
texnosorus IEEE 802.1Q. B BupryanbHbIx cersix, ocHoBaHHbIX Ha cranaapte IEEE 802.1Q,
uHpopmalus o MpUHAAIEKHOCTH NepeaBaemMbix Ethernet-kagpoB k ToM WM HHOW BUPTYalbHOU

cmp. 60 u3z 64



MCO04-DSL Monitor. Cucmema npo2pamMmHo20 YAPAGAeHUS U MOHUMOPUH2A

CEeTH BCTpamBaeTCid B caM IMepenaBaeMblid kanup. Takum oOpaszom, ctanmapt IEEE 802.1Q
onpezenseT u3MeHEeHus B CTpyKType kazapa Ethernet, mo3Bosstomue nepenaBatb HHGOPMALIUIO O
VLAN no cern.

K xanpy Ethernet no6asnsiercs metka (Tag) ninuHoii 4 Gaifta — Takue KaJpbl Ha3bIBAIOT
kagpamu c¢ metkamu (Tagged frame). [omonnurtenbHble OUTHI cojlepkaT HH(OpMaLHIO IO
MpUHAIEKHOCTH Kajapa Ethernet k BUpTyanbHON CETH U 0 €r0 MPUOPUTETE.

6 GaFT 6 Gair 2 Gaira [MepeMertol KTHAR
O6RaHELi
Dest Src LT Data Kajp
l l 2 m& \
Dest | Sr¢ |TPID TCI LT Data palp:
Tagged frame
2 Dafita
Y Y

Prinrityi CFI =~ VID
Jémra 16wt 12 Our

Pucynox 6.15.4. @opmam kaopos. Heme2upo8auHwlll U Me2UPOBAHHDIII.

JloGaBnsiemass MeTKa Kajpa BKJtouyaeT B ce0s nByxOaiitoBoe nosne TPID (Tag Protocol
Identifier) u nByx6aittoBoe none TCI (Tag Control Information). ITone TCI, B cBOtO ouepensp,
coctout u3 noJiet Priority, CFI u VID. Ilone Priotity nmuno# 3 6urta 3a1aeT BOCeMb BO3MOKHBIX
ypoBHelt mpuoputera kazapa. llome VID (VLAN ID) mounoit 12 Out  sBisercs
UIEHTU(DUKATOPOM BUPTYaJIbHON ceTH. DTH 12 OMT mo3BOJIIOT onpeaenutb 4096 pa3mudHbIX
BUPTYaJIbHBIX ceTel, ogHako uaeHTugukaropsl 0 u 4095 3ape3epBUpoBaHbl Ui CHIEHUAIBHOTO
HCII0JIb30BaHuUs, T03TOMY Beero B crangapre 802.1Q Bo3moxHO onpenenuts 4094 BupTyanbHbIe
cetu. [Tone CFI (Canonical Format Indicator) muunoit 1 6ut 3ape3epBupoBaHo it 0003HAYEHUS
kagpoB cered npyrux tunoB (Token Ring, FDDI), nepenaBaembix nmo marucrpanu Ethernet, u
st kaapoB Ethernet Bcerma pasno 0.

[Toptel kOMMyTaTOpa, noanaepxkubarome VLAN'bl, (C HEKOTOPBIMU JIOMYIICHUSIMH)
MO>KHO Pa3/IeiUTh Ha JBA MHOYKECTBA!

1. TerupoBaHHbIe OPTHI (WM TPAHKOBBIE HOPTHI, trunk-nopmot).
2. HererupoBanusle nopTh! (MJIK HOPTHI JOCTYIIA, dCCESS-NOPMbL );

TerupoBaHHbIE MOPTHI HYXKHBI Ul TOrO, 4TOOBI Yepe3 OJUH MOPT ObLIa BO3MOKHOCTD
nepenath Heckoybko VLAN'OB U, COOTBETCTBEHHO, NOIy4aTh Tpaduk Heckoyibkux VLAN'oB Ha
oqud mopt. Mubopmarms o npunamnexHoctn Tpaguka VLAN'y, kak ObIJIO CKa3aHO BBIIIE,
yKa3bIBaeTCsl B CIeLMaIbHOM Tere. be3 Tera KOMMyTaTop HE CMOXKET pa3IMYUTh Tpapuk
paznuunbix VLAN'0B.

Ecim mopt HerernpoBanHsiii B kakoM-To VLAN'e, To Tpaduk storo VLAN niepemaercs
6e3 Tera. HererupoBaHHbIM OPT MOKET OBITH TOJIbKO B 0JHOM VLAN.
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6.15.3. Hactpoiika VLAN [VLAN Setting]

B stom okne HacTpauBatoTcst VLAN. Ectp Tpu pexuma pabotsl kommyraTtopa ¢ VLAN:
Disable, Port-Based, 802.1q.

Ecnu BeiOpan pexxum Disable (mo ymonuanuio), Bce mOpThl KOMMYTaTOpa SIBIISIOTCA
HETErMpOBaHHBIMU M Haxonaarcs B onHod VLAN-rpynme, T.e. komMmyTaTop paboTaer Kak
HEHACTPauBaE€MbIil CBUTY 2I0 YpOBHSI.

Pexum Port-based.

Pexum Port-based no3BossieT 00beIUHATH MOPTHI B TPYIIIBL.
B 3TOM 0oKkHe HaxoauTcs Tabnuua 7x7 noptoB (4 MoIb30BATENCKUX, | CEPBUCHBII NOPT, HOPTHI
onThyeckux HamnpasieHud A u B). Jlng oObenuHeHuss MOpToB HEOOXOJUMO YCTaHOBUTH
COOTBETCTBYIOIIME IAJIOYKH.

Hanpumep, utoObl 06bequHUTH OpT Nel u Ne2 B OTAeNbHYIO IPYIILY, HY)KHO B CTPOKE
«[lopt 1» ycranoButh ranouxky B crosuodue «Ne 2» (mopt Nel coemunutcst ¢ moprom Ne2). Ilpu
3TOM aBTOMAaTUYECKH YCTaHOBUTCS rajiouka B ctpoke «[lopt 2» nmox moprom Nel (T.e. mopt Ne2
o0beauHuTCA ¢ IopToM Nel).

=lolx]

i

‘ ¥lan Operation Mode: IPnllHaxEd 'I ‘

Port Bazed YLAN Setting
Port 1234548 Set All

Pot1 T[T
Par2 V[T
Po2 TV
Poda T VI
Seice T T T C T T
Potd T[T
Poe [ CC T

Clear All

@ Cuurare

=5
E& anMEHMTbl A CpocTE | |-’J Eoxpatpme s N34 | 3akputs |

Pucynox 6.15.5. Oxno nacmpoiiku VLAN. Pexcum Port-based.

Knomnka «Set All» ycranaBiuBaeT Bce rajJOukH, TakuM oOpa3oM, BCe MOPTHI B3aUMHO
o0wveaunenbl. Knomnka «Clear All» cHuMaeT Bce rajouki.

Pesxxum 802.1q.

[Ipu BbIOOpe pexxuma 802.1q otkpoercs Tabmuma «IEEE 802.1Q VLAN Setting», B
KOTOpO#l MO yMOJYaHHUIO BCE MOPTHI HacTpoeHbl HererupoBaHHbIMU (Link Type «Access») u
npuHaiexxkamumn VLAN #1.

(=2
| Wlan Operation Mode: IBI]2.1IJ 'I ‘

IEEE 802.1Q ¥LAN Setting
Port H Link Type Untagged ¥ID Tagged ¥IDs

1 No

No 2345 View VlanT able

Port 1 |Access
Port 2 |1QTrunk
Port 3 |Access
Port 4 |Access

HNo
No
HNo
No
No

Service |Access
Port A |Access
Port B |Access

Ll b eliefiedie

= ===~

@ Cuurare

f;b Mpumerus

A CHpocuTe

=
= Eoppanire & 134 | Jakporb |

Pucynok 6.15.6. Oxkno nacmpoex VLAN. Peacum 802.1q
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[Tapamerp

Ormrcanue

Port N

Howmep nopra

Link Type

Tun nuHKa.

CymiectByeT 3 TUIA JTUHKOB:

Access — HeTerupoBaHHbIH JHHK. [lo3BosiseT 00BENMHATH MOPTHI B OJUH
VLAN. Onun Access Link mosxeT 6bITh TOJIbKO B 0JHOM VLAN.

1QTrunk — rterupoBansbiii nuHK. [lo3Bossier ycraHoBuUTH HOPT B 1, 2 u
6omnbiie VLAN'oB. Tpaduk u3 Takoro nopra BHIXOAUT TErUPOBAHHBIM.
Hybrid — mo3Bosisier mopTy HaxoauTcs B 0JHOM HeterupoBaHHOM VLAN u B
HECKOJIbKUX TErHPOBAaHHbIX.

Untagged VID

VLAN ID nyist HeTerupoBaHHOTO Tpaduka.
Hanpumep: nomep VLAN st Access noptos. [{uanason (1-4095)

Tagged VIDs

Homepa VLAN pans terupoBanHoro Tpaduka. Hampumep, Ui TpaHKOBBIX
nopToB. Pa3znenenne pazusix VID yepes 3ansaryro/mpo6en. Hanmpumep: 2,3.4,5.
Ecnu noptel umeror oauHakoBbiii VID, 3TO 3HAYUT, 4TO OHM HAXOAATCS B
ogaoM VLAN.

Knonka «View VLAN Table» otkpoet Tabnuny VLAN, nosydyeHHYI0 U3 IpeaplIylel Ta0auibl
Hactpoek VLAN. B Heit HacTpoiiku 0TOOpakaroTcs B CICIYIOIIEM BU/IE:

» unentuukatop VLAN VID;

* HOM€pa IIOPTOB, KOTOPbIE IpuHaAIekaT 3ToMy VLAN;

* TECUPOBAaHHBIE U HETETUPOBAHHBIE MOPTHI IOMEIIAETCS B COOTBETCTBYIOIINE KOJTOHKH.

_ 1ol x|
Vlan Operation Mode: |8I]2.1 Q 'I ‘
IEEE 802.1Q YLAN Setting
¥ID Ontagged Tagged
1] 1.4.5.6.7 |
3’ | 3 _ |
31 | 2
4] | 2
51 | 2
=
@ Cuurars f;b TMpuraeHuTE A CopocuTe = Eoppanire & 134 | 3akpomo

Pucynox 6.15.7. Tabauya VLAN.
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7. 3akiaouyenue

Pa3paboTunku ocTaBisiOT 32 cOOOM MpaBO HA BHECEHHE M3MEHEHUN U KOPPEKTUPOBAHUE
JAHHOTO MPOrPAaMMHOTO MPOAYKTA.

B cnygae oOHapyxeHHs OMIMOOK WIIH BOSHUKHOBEHUS HETOJIA0K ITPOCUM COOOIATh HaM
HOI[pO6HOCTI/I n Bamm noskeimanust B neisx I[.’:U'II:H@fIHI@FO COBCPUICHCTBOBAHUS, ITOBBIMICHUS
cTtabmibHOCTH U ynoOcTBa mpu padote ¢ CITY.

info@adc-line.ru

adc@adc-line.ru

B cinyuae «3aBucaHus» WM HE3aIUIAHWPOBAHHOW OCTAHOBKHU HCIIOJIHEHUS MPOTPaMMBbl,
HEO0OXOJIMMO CHAThH 3ajjauyy CTaHJApPTHBIMHU CPEACTBAMHU OlepanuoHHOM cuctembl Windows®.
OTcyrcTBHE B OINEPATUBHOW IMAaMATH MEPCOHAIBHOTO KOMIBIOTEpPA MPOIECCOB MPUIIOKCHUS
«MC04-DSL Monitor.exe» nocne 3akpbiTus nporpammbl MC04-DSL Monitor rapantupyer
KoppekTHyto padoty CIIY mpu crnemxyromem 3amnycke. OmmOKy IporpaMMHOTO 00ECTICUEHHS BO
BpeMsi MOHMTOPHMHIa HE€ CKa3bIBaloTcsi Ha pabote yctpoiictB DSL-—tpakra. HexoppexrHas
3aMUCch KOHPHUTYPAUU MOKET NMPUBECTH K OTCYTCTBHUIO CBSI3U C JAIILHUM YCTPOMCTBOM TIOCIIE
nepesamnycka!

MuHUMaIbHBIE CHCTEMHBIC TPEOOBAHUS:
- OC Windows 98/2000/XP;
- Pentium 100;
- OneparuBHas maMsTh HEe MeHee 16MO;
- CBo0OIHOE MECTO Ha KECTKOM JHUCKE He MeHee 5 MO;
- Pazpemenue sxpana 800x600 (pexomenayemoe 1024x768 u BoIIe).

OOHOBJICHUSI U HOBBIC BEPCHUM IMPOTPAMMHOTO OOECIEYeHHUs] MOKHO HAaWTH Ha CalTe

000 «AJIC» http://www.adc-line.ru.
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