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§2.1. ApxuTeKkTypa 00beKTOB QU3NYECKOT0 U KAHAJIBHOI0 YPOBHeil

WHKancynsiupss ¥ KOMMYyTanusi MakeToB Ha (U3MUECKOM M KaHaJbHOM YpOBHsX ycrpoiictB NSG-900
OCYIIECTBIISIETCSI TP TIOMOIIHM MOpPTOB. B TepmuHax mporpammHoro obecriedenns NSG Linux, nopm mnpencraBiseT
€000} KOMIIEKCHBIN 00BEKT, KOTOPBI MOXKET BKIIIOUATh ApaliBep pu3ndeckoro uHTepdeiica, 00paboTINK MPOTOKOIOB
KaHaJIbHOTO YPOBHsI M HHTEepdeiic ceTeBOro 100 NPUKIAAHOTO YPOBHS IS MOAKII0UeHHUs K [P-Mapuipytuzaropy nmbo
OTIpe/IeTICHHOMY HPHIIOKEHUIO, COOTBETCTBEHHO. JTH KOMIIOHEHThI aBTOMATHYECKH CO3/IAI0TCSI, CBS3BIBAIOTCS JIPYT C
JPYrOM M COIJIACOBAaHHO KOH(HUTYPHPYIOTCS MO Mepe HACTPOWKM MOopTa — B TeX Mpejesax, Mmoka KoHpurypaims
orpeieieHa OJIHO3HAYHO ¥ He TPeOyeT MOMOJHUTEIbHBIX YKa3aHUH OT MOJIb30BATENS.

C ToukH 3pCHUA MPOTOKOJIOB KaHAJIbHOTO YPOBHA, Ka)KHLIﬁ MOPT OTHOCHUTCH K OHHOﬁ H3 CJICAYIOMUX KaTeFOpI/Iﬁ,
Ka)KHOﬁ N3 KOTOPBIX COOTBETCTBYIOT OMIPECACICHHBIC THUIIbL (1)H3quCKOﬁ CpCAbl 1 pEKUM NEepeaaiun:

Kareropusi | IIpoTokoJibl KAHATBHOTO YPOBHS HNmena u kondurypanus | dusuveckne H BUPTyalbHbIE
TOPTOB (encapsulation) uHTepdeiich
Ethermet ethernet (IEEE 802.3) eLhO Berpoennsrii Fast Ethernet
vlan (IEEE 802.1Q) s C:r%“sN (im-et10 | um-et1og} | CMemme Ethernet 10Base-T
N I'pymmer Ha MHOTOKaHATBHBIX
naTepdeiicax El
cisco-hdlc tN Tynuenn HDLC-over-IP (GRE)
frame relay I'pynma 1 wm pexxum unframed
CuHXpOHHBIC | ppp SN rpu Ha OJHOKaHAIBHBIX
x25 card sN { im-el | im-2el } nTepdeiicax E1
MeHHbIe V.24, V. .35,
raw-hdic SN, KpoMe yKa3aHHBIX ¢ V.24, V.24/V.35
e RS-530, X.21, xDSL, G.703,
(G.703.1
ppp aN BcTpoeHnHbie acHHXpOHHBIE
slip sN Cwmennbie RS—485
tty — monkIroYeHne K OCHOBHOM
KOMaHHOH 000JI0YKe
linux-shell — moxxrouenue k
KOMaHIHOU o6onouke Linux
console — mokmoueHne K oxpoii w3 |SNPA _
JBYX KOMaHAHBIX 060m0uek B 3apucn- | CArd SN {im-v24 [ im-v35 } | o\ oo v 04 4 V.24/V 3 5,
MOCTH OT UMCHH ITI0JIB30BATCIIA J'[I/Ipﬁc:)rt sN phySICaHayer async COTOBBIE MOJIEMBI,
reverse-telnet — mogxirOUCHUE K
ACHHXPOHHEIE nokanbHOMY cepBepy Telnet card sN uim-cdma vorenu TOT
telnet — mogxrOYEHUE TOCPEACTBOM card sN uim-3g
kiuenTa Telnet k ynaneHHOMY
cepBepy
pad — PAD pmns poctyna B cetb X.25
aN B
CTPOCHHBIC U CMCHHEIC
one-wire — unTepdetic 1-Wire s SN mpH . . ACUHXPOHHBIE TIOPTHL +
TEXHOJOTUIECKOTO YIPABICHHS card sN { im-v24 | im-v35 } BHeIHUH aganrep 1-Wire
yip port sN physical-layer async A P
sN ripu card sN im-1w Konrposep 1-Wire
Discrete /O Her sN mpu o KonTtpomiep quckpeTHOro
card sN im-dio BBOJIa-BBIBOJIA
printer — 1S MOAKITIOYCHUS N
USB IIPUHTEPA B PEIKUME IIEYATH YEPE3 SN TpH Cwmennsrit USB

cereBoit mopt TCP/IP

card sN um-usb

HOpTLI JJIA Iepeaadn JaHHBIX MOTYT UMETh CJICAYIOMNE CUCTCMHBIC UMCHA!

eth0

sl, s2, ...

pa3beMbl

Berpoennsriii nopr Fast Ethernet.

pacimpeHus,

YHHUBepcaibHBIE MOPTH (pa3beMBbl pacunperns). JJoCTyIHBI TOJIBKO B CIIydae, €CIIM B CHCTEME UMEIOTCS
JUIS  KOTOPBIX W3BECTEH THII YCTAHOBICHHOTO MHTEP(EHCHOTO MOIys.

KonmgecTBo Taknx MMEH paBHO KOJIMYECTBY CKOH(DHUTYPHPOBAHHBIX YHHBEPCATBHBIX TOPTOB; TOPTHI, IS
KOTOPBIX THIT HHTEPPEHCHOTO MOy paBeH empty, HEOCTYITHBI JIs JanbHEHIIero KOHQUTYPUPOBAHHS.
Howmepa mopToB COOTBETCTBYIOT HOMEPAM pa3beMOB PACIIMPEHNUS, YKa3aHHBIM Ha KOpITyce.

NMPUMEYAHHUE HabGop AOCTYIMHBIX KOMaHJ ¥ MapaMeTpOB KOHPUTypanuu s mopToB SN 3aBUCHUT
OT THUIIa YCTAaHOBJICHHOTO (PU3MYECKOro HHTepdelica H/With ero HacTPOEK.
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6 Yactp 2. Ouznueckne nHTEPDEHCHI.

al, a2, ... BceTpoeHnble acHHXpOHHBIE MOPTH. KOJMYECTBO TaKMX HMEH PABHO KOJUYECTBY OOHAPYKEHHBIX B
YCTPOHCTBE aCHHXPOHHBIX TOPTOB. HoMepa mopToB COOTBETCTBYIOT HOMEpaM, YKa3aHHBIM Ha KOpITyce.

x1, X2, ... BupryanbHbie MOPTHI I MHOTOKaHANBHBIX (u3mueckux uHTEepdericoB El1 (B maHHOW Bepcuu He

nojepxuBatorcs). KaxkaqoMmy mopry IaHHOTO THITA COOTBETCTBYET OJHA TPYIIa KaHAIbHBIX HHTEPBAJIOB
(TaiimcioToB) B motoke El.

t1, 2, ... BupTtyanbHble CHHXpOHHBIE TIOPTHI, MPEICTaBIIsIoNTNe co0oi okondanus Tyraaener HDLC-over-IP (GRE).

Bosee noapoOHO 3TH B3aMMOCBS3U OyIyT pacCCMOTPEHBI HIKE.

BHUMAHUE Kareropuss mopra OJHO3HAYHO CBs3aHA C €r0 MMCHEM TOJBKO Ui (PUKCHPOBAHHEIX MOPTOB.
BonpimmHaCTBO TOpTOB B yeTpoiicTBax NSG SBISIOTCS yHUSEPCANbHbIMU, T.€. IPEACTABILIIOT COOO0H
pa3beMbl PacIIMPEeHUs], KOTOpble 0O0OPYAYIOTCS CMEHHBIMH MHTEp(QEHCHBIMH MomyisiMu. Takne

MOPTHI MOTYT OTHOCHUTBCS K JIFOOOH M3 Tpex KaTeropuil B 3aBUCHMOCTH OT THIA M KOHQHUTYpaLUH
nuHTepdeiicHOro MOIyJIs.

Ha BepmmHe wuepapXuyeckoil CTPYKTypbl TIOpTa HAXOIUTCS CHCTEMHBIA unmepgetic, dYepe3 KOTOPBIHA
HETIOCPEACTBEHHO MPOHMCXOOUT OOMEH IaHHBIMH C OOBeKTaMH BhImecTosmiero ypoBHs (IP-mapmpyruzatopom,
MPUKIaIHBIMU IPOTPaMMaMH) WIX ¢ APYTHMH ITOpTaMU. B mpocTeiimeM cirydae IopT MpeacTaBisieT coO00H MOTHOCTHIO
0OHOKAHAbHBII OOBEKT, T.€. IMEET BHYTPH CceOs TOJIBKO OJWH KaHAJl JAHHBIX, HA BCEX YPOBHIX CETEBOH HEpapXHH.
IIpumepaMu Takux MOPTOB SBISIOTCS CHHXPOHHBIE TOPTHI ¢ mHKancymsimued PPP, Cisco-HDLC, ¢ mpo3padabim
MIPOTOKOJIOM (KpoMe MopToB ¢ ¢pusniaeckumu uaTepdeiicamu E1), Ethernet, Bce THIIBI aCHHXPOHHBIX ITOPTOB.

Hopter ¢ wunkancymsimmeid Frame Relay, X.25 u VLAN sBISIOTCS MHO2OKAHAAbHBIMU. ITH TIPOTOKOIIBI
IpeyCMaTpUBAIOT SMYJISALMIO HECKOJBKHX BHPTYaJbHBIX Cpel TNepeladn (KaHaJoB MM JIOKAIBHBIX CeTed) Ha
KaHaJIbHOM ypoBHe. JJIs Ka)KJI0T0 M3 TaKMX IMOPTOB co3atoTcs gouepHue o0bekTsl — DCLI, nornyeckue kanamst X.25
wi VLAN, COOTBETCTBEHHO — HMEIOLINE yHUKalIbHbIE HOMEpa B Ipeaenax nanHoro mopra. Oovekram DLCI n

VLAN COOTBETCTBYIOT CBOU CYO-nOpmbl, 4epe3 KOTOPHIE OCYIIECTBISIETCSI OOMEH JaHHBIMHU; CaM TIOPT IPH 3TOM JINIIb
oTpabaTkIBaeT MPOLEIyPhl HPOTOKOIIA.

B gactHOCTH, At 06paboTky makeToB [P HEOOXOAMMO Ha3HAYWTH COOTBETCTBYIONIEMY IMOPTY HMIIU CYO-TIOPTY Tak

HasbIBaeMbIid /P-npegukc (coBokymHocTh IP-anpeca u niwHbl Macku, Hanpumep, 10.0.0.1/8). MUatepdeiic, koTopoMy HE
MpUCcBOEH HUKakoi [P-npedukce, Moxer:

— y4acTBOBaTh B KOMMYTAIIMH HAa KaHAILHOM ypoBHE (Ethernet bridging, Frame Relay switching, raw sync switching)
WM KOMMyTaru X.25

— WCHOJIB30BATHCS ISl MyJIBTHIIPOTOKOIEHON HHKAINCysunu Tpaduka (Hanpumep, PPP-over-Ethernet)

— aBTOMaTHYECKH MOAKIIOYATHCS K OHOMY U3 IIPUKJIAJHBIX MPOLIEccoB (KOMaH Hast 000s104Ka, Telnet-cepBep mitk KIMeHT)

— WCIIOJIB30BaThCs I TEXHOJIOTHYECKOr0 MOHUTOPUHTA U ynpasiieHust puzudeckumu napamerpamu (Discrete /0, 1-Wire)

NPUMEYAHUE ®axtnuyeckn npu HazHaueHnu [P-mpedukca mpoumcxomur cospanue IP-mnTepdetiica (umam cyo-
nnTepdeiica), KOTOPHIN CBA3BIBAECT NOPT (WK €ro gouepHuid 00bekT) ¢ [P-mapmpyruzaropom. IP-
uHTepdeiic OTHOCUTCS K TPEThbeMy (CETEeBOMY) YPOBHIO IIPOTOKOJIBHOM nepapXxuu.

®duzndeckne uHTepdeiicel E1, pabotaromme B crpykrypupoBaHHOM (framed) pexume G.704, Takke SBISIOTCS
MHOTOKAaHaNbHBIMH, HO 3Ta MHOTOKAHAJIBHOCTh pealn30BaHa Ha IIEPBOM YpOBHE CETE€BOH wuepapxum. Takue
nHTEepQEHCH BBIICIAIOT W3 NOoToKa El OomHY WIM HECKONBKO Zcpynn KaHAJNBHBIX HHTEPBAJIOB (TAaHMCIOTOB) IS
nmepenayn NaHHBIX. B 3aBucumoctu ot Tuma wuHTepdeiica El (ogHO- WM MHOTOKaHaJbHBIH, COOTBETCTBEHHO),
BBIOpaHHBIC TPYMITEI CITYXKaT B KadecTBe (PU3NIECKOH cpenbl mepenaun aubo aist mopra SN, 0o Ui BUPTYaIbHBIX
moptoB tN, mpucoenuHEeHHBIX K HaHHOMY ¢m3udeckomy wuHTepdeiicy sN. Kpome Toro, rpymmsl MOTyT
KOMMYTHPOBAThCS MEXKAY CO00H Ha (U3UYECKOM YpPOBHE, MUHYS IPOTOKOJBHYIO OOpabOTKY Ha KaHAIBHOM U
BBIIIECTOSIIUX YPOBHAX. OpraHu3anus TPy U UX KOMMYTAIHS C MMOPTAMH WU IPYT C IPYrOM — JIOTOJHUTCIHHEIC
3a/1a4d, KOTOPBIC SBJISIOTCS CIICUPUUSCKUMHE [T HacTpoiiku uHTepdetico E1.

dusmyeckme CMHXpOHHbIE NopThl (SN) BupTyanbHble noptol (tN)

KommyTaums
El KommyTaums E1
ide |3 |2 ol Q| ide ide |32 8 =22 Q| ide
3 3 = 3 = = = 3 3 =
el 8 o1 8 el 8|8 °el1 218
[e)] [e)] (o)} [e)] (o)} (o)} (o)} [e)] [e)] (o)}
| IM-2E1 | MU-E1 MU-E1
L]
OnHokaHanbHble uHTepdeicol E1 MHorokaHasnbHble uHTepdeicol E1
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§2.2. O01mme KOMaHAbI HACTPOIKM (pU3NYeCKUX HHTep(PelicoB

st HacTpoiikn pusnueckoro nHTEpdelica He0OXoANMO BOWTH B MeHI0 (config-nsg)# 1 BBECTH CIIEAYIOLIYIO KOMaHIY:

port {ethO| sl|s2|..|al|a2]|..}
Bxoz B MeHIO KOHpUTYpaiy HHTepdeiica.

JocTynHble IMEHAa TMOPTOB 3aBUCAT OT TOTO, Kakue (PMKCHUPOBAHHBIE HHTEP(EHCH M pa3beMbl pacIIMPEHUS ObUTN
paHee OOHapyXeHbI B CHCTEME WINM yKa3aHbl BpyuHylo komaHiamu chassis, card (cm. Yacte 1). Ilocnme BBozma
BBIIIEYKAa3aHHON KOMaHABI MOJIb30BATENb IIOMAJaeT B MEHIO KOH(HUTYPHPOBAHMUS BEIOPAHHOTO MOPTA, HAIPUMED:

(config-nsg)# port s1
(config-port-s1)#

Ha60p ITYHKTOB MCHIO, JOCTYITHBIX IJId KaXAO0ro MmopTa, 3aBUCUT OT TUIIA IOPTa U €TI0 (1)I/I3I/IIICCKOFO I/IHTep(l)eﬁca.
O6HII/IMI/I JJIs1 BCEX TUIIOB MMOPTOB SABJIAIOTCA CIACAYIOIHNC MMapaMETPbl U KOMaH/bI:

adm-state { up | down }
YcraHoBKa aJIMHHHACTPATUBHOTO cTaTyca uHTepepdeiica u mopta. [To ymorganuro, Bce OHU HAXOIATCS B
COCTOSIHHY UP (IIPW YCIIOBHH, YTO U3BECTEH THI (PM3UIECKOT0 UHTEpdeiica).

display { all | configuration | path | version }
IIpocMoTp MapamMeTpoB TaHHOTO 0OBEKTa MEHIO (BCEX, JTMOO0 TOJIHKO HACTPOSHHBIX TOJIH30BATEIIEM),
myTH K HeMy u Bepcuu NSG Linux, COOTBETCTBEHHO.

show IIpocMoOTp TEKyIIEro COCTOSIHUS M CTATHCTUKHU paboTHI maHHOTO HHTep(detica u mopra. [ToapobHO 0
IaHHOM KomaHzae cM. Yacth 3.

description =~ AZMUHHCTpPaTHBHOE ONKCAHUE JAHHOTO ITOPTa — TEKCTOBasl CTPOKa JUTHHOM 10 255 3HakoB. Eciu
CTPOKa COZIEPXKHT MPoOeIIbl, €€ He0OX0IUMO 3aKIIIOUUTD B KaBBIUKH.

Mento nopta B maHHo# Bepcun NSG Linux comepXUT KOMaHIbI, OTHOCAIIMECS K (PU3NYECKOMY, KaHaJIbHOMY U
ceTeBOMy ypoBHAM. KomaHAbI (hU3HUECKOTO ypOBHS ONHCaHbl HIbKe. KoMaHBI, OTHOCAIMMECS KO BTOPOMY YPOBHIO U
K TpeTheMy ypoBHIO X.25, orucansl B Yactu 3. Komanzpl, oTHOCsAmecs K [P 1 BeImenexamum mpotokosiam IP-cTeka,
omnucansl B Yactu 4.

OtaensHbie TUTBI WHTepdeiicHbIx Momynerd Ha maccu NSG-800, NSG-900 moryr paboTaTh B HECKOJBKHX
CYIIECTBEHHO Pa3IMYHBIX PEKUMAX, & UMEHHO:

— IM-V24, IM-V35, IM-V35-2 — B CHHXPOHHOM JIN0O ACHHXPOHHOM PEKUME
— IM-SDSL A/w ver.2 — B CHHXpOHHOM pexumMe 1100 B pexnme "ynanenHoro nopta" Ethernet-over-SDSL
(coBmectuMmoM c yctporictBamu NSG—-50 SDSL bridge na npotuBomooxHoi cropone auaur SDSL).

I[J'IS[ ITUX Monynei/i npeaycMoTpeHa JOMOJHUTEIIbHASA KOMaHaa:
physical-layer { sync | async }
physical-layer { sync | ether }

Br16op pexxuma it ganHoro moyis. (ITo ymomganuio Ssync B 060oux cirydasix). B 3aBHCHMOCTH OT 3TOTO
BBIOOpA U3MEHSIFOTCS OCTaIbHBIE KOMaH Bl MeHto (config-port-sN)# u ux mapaMeTpebl.

NMPUMEYAHHUE Watepdeticubie Moaynu u kaptel IM-V35, IM-V35-2, UM-HDLC, MV-HSI noanepxuBaroT
JIBa WM OoJiee MpOTOKOJI0B (pusmyeckoro ypoBus (V.24/RS-232, V.35 u np.). Beibop npoTtokona
OCYILIECTBIISICTCS aIlllapaTHO TP IMOMOIIH TIEpeMBIYeK Ha MoyIne u/mn kabeneit NSG.
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8 Yactp 2. Ouznueckne nHTEPDEHCHI.

§2.3. HacTpoiika npocThIX CHHXPOHHBIX HHTep(eiicoB

§2.3.1. O0uue mapamMeTpbl CHHXPOHHBIX HHTEPdeiicoB
B cHHXpOHHOM peXMMe MOTYT HCIIOJIB30BAThCS CIIEAYIONTNE THITHI (PU3NIECKUX HHTEP(EHCOB:

— Hurepdeiicer V.24, V.35 ¢ ycraHoBieHHBIM lapameTpoM physical-layer sync

— HWntepdeticer V.36/RS-449, RS-530, RS-530A, X.21 u yHuBepcaibHbIE TOCIEJ0BATEIbHBIC HHTEP(EHCH

— HWnrepdeticer SHDSL-bis, SHDSL, DSL/xxx, IDSL, SRM

— HWntepdeticer SDSL ¢ ycraHoBineHHbIM napameTpoM physical-layer sync

— Hurepdeiicer E12 (G.703), E0 (G.703.1)

— HWntepdetice E1, paboratomue B HeCTpyKTypupoBaHHOM pexkume (framing none)

— CxoH(pUTypHpOBaHHbBIE TPYIITBI TAMMCIOTOB AJIs Tiepenaun naHHex (data-group N ...) Ha mHTepdeiicax Fractional
E1 u Channelized E1, paGoTatoniux B CTpyKTypUPOBAHHOM PEKUME.

Jnst marepgericapix Moayien IM—CEl—x kaxkmas rpynmna JaHHBIX JODKHA OBITh CKOMMYTHPOBaHa ¢ HEKOTOPHIM
BUpTyanbHbIM mopToM tN. J[Jig BceX OCTalbHBIX TUIIOB MOAyJied MOpThl MMeroT uMmeHa Buaa SN. [[ns HacTpolku
CHHXPOHHBIX TOPTOB WAN HCHONB3yIOTCS KOMaHAbI, IPUBEICHHBIC HIDKE.

NMPUMEYAHHUE Wntepdeticasie Moaymn IM—CE1—x B mannoi# Bepcun NSG Linux He mogaepxuBatorcs. MaTep-
¢eiicapie Moy IM—xSHDSL/bis nomepKUBarOTCs TOIBKO B HECTPYKTYPUPOBAHHOM PEIKUME.

[TapameTpsl HAacCTpOWKM MHOpTa IO CMBICIY pa3JesIIOTCS Ha TpU (QYHKIHOHAJIbHBIE Tpynmnbl. J[Be TpyImbl
napaMeTpoB ONPEAENIAI0T HACTPOMKU NPOTOKOJOB 2-3 ypoBHeH M paccmorpeHsl B Yactu 3 u Yactu 4 naHHOrO
JOKyMeHTa. [/Ipyras rpyInma onpeiesseT HaCTpOHKH (PM3UYECKOTO YPOBHSL:

baudrate <6ut/c>
Ckopoctb paboTsl nHTEpdeiica. Habop momycTUMBIX CKOPOCTEH 3aBUCHUT OT BEIOPaHHOTO THIIA
uHTepdeiicHoro Mmoxyist. [ mpocMoTpa crrcka ckopoctei BBeaute "baudrate ?".

mode ... Pexnm cunxponuzanuu uHTepdeiica. Habop nomycTumbIx 3HaueHM mapamMeTpa 3aBUCUT OT TUIIA
unTepdeiica. st nByx ¢pusmyecknx HHTEpPEHcoB, HEOCPEICTBEHHO COSIMHEHHBIX IPYT C IPYroM,
BCET/Ia JIOJDKHBI OBITh YCTAHOBJICHBI COTTIACOBAHHBIE PEXMMBI CHHXPOHH3ALIH.
Jnst pusndecknx nHTEpQENHCOB, JOMYCKAIONNX pabOTy TONBKO B KAKOM-TO EAMHCTBEHHOM PEXHME,
JaHHBIN TapaMeTp HEJOCTYTICH.

tx-ring-limit <1...8>
Kommgectso OydepoB Ha mepenauy. JlaHHBIN mapaMeTp MO3BOJSACT YIYUIIUTh pad0Ty MEXaHU3MOB
IP QoS (moxpobuee cm. Yacts 4). 3HaueHue 10 yMOJTIaHUIO — 8.

OcTtanpHBIE TIApaMETPHl SBISIOTCA CHEIM(PUUSCKUMH [UIS OTHENBHBIX THIOB (M3WYECKUX HHTEp(EHCcCoB H
paccMOTpEeHBI HIKE.

§2.3.2. llocaenoBarenbubie naTepPeiicel DTE/DCE
Jus mocnenosatenpHbix uHTEpdeiicor DTE/DCE ycranaBnmBaroTcs TOJIBKO mapaMeTpsl baudrate (cM. Beie) u mode:

mode { external | internal | ttc }
PexumM cuHXpoHM3anmMy UHTEpQeiica:

external HMurepdeiic paboraet B kauectBe DTE.

internal  Wurepdeiic padoraet B kauectBe DCE.

ttc Uutepdeiic padoraet B kauectBe DCE ¢ ucnons3zoBanueM pexnma TTC (cHHXpoHU3aus
npuémuanka DCE ot nepenatanka DTE). ®uznyecku moaaep KuBaeTcs TOJIBKO TSt
nnTepdericaoro moayist IM—V35-2 06p.2003 T.; ISt OCTATBHBIX MOJYJICH DKBUBAJICHTCH
internal.

Jnst nByx mocaenoBatenbHbIX uHTEpheticoB DTE/DCE ycranaBnuBaiotcs pexumsl: 1t ogHoro — DCE (mode
internal mmu mode ttc), mms apyroro — DTE (mode external). TlogpoOGHO O pekMMax CHHXPOHH3AIUH JJIs
nocnenoBareabHbIX HHTEpPeiicoB DTE/DCE cm. §2.7.5. Ympasnenne KOHTPOJIEPOM AHUCKPETHOTO BBOJA-BHIBOJAA B
ycTpoiictBe NSG-709

YerpoiictBa NSG-709, BeimonnenHsie B popmate kapT PCI, MIMEIOT BCTPOEHHBIH KOHTPOJUIEP AUCKPETHOTO BHIBOJIA
Ha 2 nenu. OH npenHa3HaueH A ynpasieHus nensto RESET u, B 3aBUCHMOCTH OT BO3MOXHOCTeH 1 HacTpoek BIOS,
nenslo POWER xocr-koMmnbrotepa. Beixonel atux nemnei moakmrodarorcs k koHTakTaM RESET u POWER Ha
MaTepUHCKOH TUIaTe XOCT-KOMIIBIOTEpa, IapauIeNIbHO MITATHBIM KHOIKAaM Ha ero Imaccu. B 3aka3HbIX MOIU(HKAILUIX
YHCIIO IIeNeH IUCKPETHOTO BBOAA-BBHIBOJA MOXKET OBITH YBEIMYEHO OO 8 Ul MOIKIIOYEHHS IPOTrpaMMHPYEMBIX
KHOTIOK, TIPOTPaMMHUPYEMBIX CBETOJHOAHBIX HHINKATOPOB H T.II.

NSG Linux v1.0 build 3 rev.19.12.2008
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i yripaBneHus HEeTsIMA KOHTPOJUIEpa MCTIONB3YeTCs CIIeAyIomas KoManaa B MeHro (config-nsg)#:

sensor iol <1...8>
Bxox B MeHI0 ynpaBiieHUs! BRIOpaHHOI IETIBIO.

Menzo yYHpaBJICHUA O Ka)KZ[Oﬁ BLIXOL[HOﬁ [enur COACPIKUT KOMAaHABI:

show BriBecTn omucanue 1eny, e€ pakTHueckoe cocTossHue (value) u cocTosiHue, 3aUCaHHOE paHEe B PETHCTP
(latch). ITocnenane 2 3HAYEHUS MOTYT OTINYATHCS, €CIIH C MOMEHTA 3aMiCH (aKTUIECKOE COCTOSTHUE
1eny ObUTO 3MEHEHO KaKUMHU-TTH00 MHBIMHU cpefcTBaMu. Du3nueckuii CMbICT cocTostHUE 1 1 0 3aBHCHT
OT THIIA LIETH.

Onucaunue (y1at.) Onucanue (cyr.) cocrosinue 1 cocrosinue 0
led driven switch | muCKpeTHBIN BBIBOJ C ONTPOHHON Pa3BsA3KOW | IIeh pa30MKHYTa | IIeNb 3aMKHYTa

IIpu BKJITIOYEHWH NTUTAHUS YCTPOICTBA HA BCEX BBIXOJIaX ycTaHaluBaeTcs coctosnue 1. [Ipu
nepe3arpys3Kke yCTpoHucTBa 0e3 OTKIIIOUEHUS MUTAHUS COXPAHIETCS TEKyIIee COCTOSHUE BBIXO/IOB.

state { open | short | reset | toggle }
Y cTaHOBUTE COCTOSSHHAE BBIXOIHOM IIETIN:

open VYcranoBuTh cocTosiHuE 1.
short YcranoButb coctosiaue 0.
reset VYcranoButh coctosinre 0 Ha BpeMmsl, 3alaHHOe apaMeTpoM reset-delay (cm. Hmxe), mocie

9TOr0 YCTaHOBUTH cocTosgHue 1. Ecau nens n3HavanbHO HaxoAuaach B cocTosHuu 0, To
oHa OyJeT TOJIBKO IepeKIIioueHa yepe3 BpeMs reset-delay B cocrosnue 1.
toggle Y CTaHOBUTH COCTOSHUE, IPOTUBOMOI0KHOE TEKYLEMY.

reset-delay <1...10000>
Y CTaHOBUTH JIMTENLHOCTh HAX0XKAEHUS B cocTostHuH 0 1u1st KomaHp! state reset, B MunncexyHiax.
3HaveHue no ymomuanuro — 1000 mc.

IIpunoxenne 2—A. Pexum TTC DTE, T.e. BeiBox cunxpocursana TTC Ha COOTBETCTBYIOIIMH KOHTAKT pa3béMa,
BKJIFOUYEH BCET/Ia B TEX MOJYJISIX, B KOTOPBIX OH PeaIn30BaH (HhH3HIECKH.

B o6oux pexxumax DCE 3nauenne ckopocty siBisiercst aeiictByronmM. B pexxnme DTE (kak o6branoM, Tak nu TTC)
3HA4YEHHE CKOPOCTH SIBIISIETCSl CIIPaBOYHBIM. 3HaueHMsi ckopocteil Beimie 2048000 OuT/C SIBISAIOTCS OKPYTJIEHHBIMH.
VYcroitunBas paboTa Ha dTUX CKOPOCTSIX TapaHTUPYETCs TOIbKO B pexume TTC.

®uzngeckue uHTephericet UM-HDLC, MU-D128, MU-D64N nomyckaioT padboty Tonbko B kadectBe DCE,
MOATOMY ISl HUX HIapaMeTp mode HeAOoCTyIIeH.
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§2.3.3. UnTepdeiicel xDSL (kpome SHDSL-bis)

Hns uaTepdeticoB puzmyecknx menupix suHuid (SRM m xDSL) ycranaBimBaiotrcss mapameTpsl baudrate (cm.
n.2.3.1) u mode. Uckmouennem sBisitotes uHTepdericel SHDSL-bis, s KOTOPBIX NMPerycCMOTPEH pPacIIMpPEHHBIN
Habop mapaMeTpoB (CM. HUXKE).

mode { coe | cpe }
Pexnm cunxpoHuzannu nHTepdeiica:
coe  Uurepdeiic paboraet B kauectBe ycrpoiictBa COE (MASTER).
cpe  Unrepdetic padotaer B kauectBe COE (SLAVE).

Hns nByx unTepdeiicoB xXDSL Bcerna ycTaHaBIMBArOTCS MPOTHUBOIOIOXKHBIC PEKUMBL: JJIsI OJHOTO — CO€, Ui
Japyroro cpe. McToYHnKOM CHHXpOHHM3aluK B 3TOH mape sBisiercst ycrpoiictBo Central Office Equipment (COE, nnn
MASTER). 3HaueHre CKOPOCTH UMEET CIECIYIOIINI CMBICIT:

— i momyneit IM-DSL/xxx — 3HadeHue cipaBodHoe, (haKTHIecKasi CKOPOCTh OTHO3HAYHO OTpeieieHa THIIOM MOIYJIS.
— Jns moxynest IM—SRM, IM—SRM-2, IM-IDSL — 3HadeHHe crpaBOYHOE, (paKTHIECKas CKOPOCTh YCTAHABIIMBA-
eTcs IepeMbIukaMu Ha Moayite. [lonmpoGHee 00 anmapaTHOi KOHPUTYypalluy JaHHBIX MOAYJeH cM. TokyMeHT NSG:
Mynemunpomoxkonvhvle mapupymuzamopuvl u kommymamopwsi nakemos NSG. Mooyau pacwupenus u
unmepdeiicnvie kabenu. Yacmo 2.
— st kaptert MU-IDSL yctpoiictBa NSG—900/maxU — 3HadeHue crpaBodHOe, (PakTHIecKass CKOPOCTh YCTaHABIIH-
BaeTcs mporpammuposanueM TDM-komMyTaropa.
— st mogyneit IM—SDSL, IM-SHDSL — 3Hauenue aercTByloIiee.

Bo Bcex ciydasax Cl)aKTI/I‘{CCKOG 3HAYCHUEC CKOPOCTH, KaK OBl OHO HHU YCTaHaBJIMBAJIOCh, JOJIKHO OBITH OIWHAKOBBIM
Ha 00eux CTOpOHax.

®uznueckue unTepdericel MU-IDSL nomyckator padoty Tonbko B kadectBe COE, mostomy miast HEX mapamerp
mode HeJOCTYTIeH.

shdsl-annex {a | b }
Tonsxo aims moxynsa IM—SHDSL: cnexkTpansHoe pachpeseneHue INIOTHOCTU CUTHAJla B THMHUU
a CnekrpanbHas mwiotHocTh cornacHo ITU-T G.991.2 Annex A
b Cnexrpanpnas mnorHocts cornacHo ITU-T G.991.2 Annex B (o ymomaanwuio)

MNPUMEYAHHUE [lna moxaynerr IM—SDSL Bo16op crioco6a nnTepripeTanun JuHeitHoro koja 2B1Q B NSG Linux He
npeaycMoTpeH. Beerja mcmolsib3yercss HOpMaibHasi MMOCIEN0BATENbHOCTh (CHAaYaj a 3HaK, 3aTeM
AMITTUTYIQ).

§2.3.4. Unrtepdeiicer SHDSL-bis
s uarepdericor SHDSL-bis yctanaBmuBaercs mapamerp baudrate (cm. m.2.3.1), a Takxke CleAyIONINE TapaMeTPhI:

mode { coe | cpe }
Pexum cuHXpoHU3aMU uHTEpdeiica:
coe  Uurepdeiic paboraet B kauectBe ycrpoiictBa COE (MASTER).
cpe  Unrepdeiic padotaer B kauectBe COE (SLAVE).
rcoe MHurepdeiic pabotaeT B pesxxume coe with remote startup
rcpe  HMHTepdeiic paboTaeT B pexume cpe with coe startup

Pexumbet COE u CPE Bcerma wucmons3yroTcs Mapod Ha TPOTHUBOTOIOXKHBIX CTOpOHax JMHWU. CoeanHeHne
uHHAEHpyercs: yerpoitctBom CPE, KoTOpoe MoKa3bIBaeT TAKMM CHIHAJIOM, YTO OHO TOJAKJIIOYECHO K JINHHU.

Pexxumbr RCOE n RCPE Takke HCMONB3YIOTCS Mapod M YCTaHABIWBAIOT, YTO NMWJIOTHBIA CUTHAN JUIS Hadaya
yCTaHOBIEHUS coenuHeHus reHepupyetcs ycrpoiictBoM COE; ycrpoiictBo CPE HaxomuTcs B MacCUBHOM DPEXUME,
O’KHJIasi 3TOTO CHUTHAJIA.

McTouHNKOM CHHXPOHM3AINH BO BeexX ciyyasx spisercs ycrpoiictBo COE.

annex{ a| b | auto_ab | g | speed-dependent }
JIuHeHbIN KO M CTIeKTpalibHAS TUIOTHOCTH curHama SHDSL.

a TC-PAMI16, cnekTpanbHas TNIOTHOCTH coryiacHo G.991 Annex A (CHIA/Kanana)
b TC-PAMI16, cnekrpanbHas IIoTHOCTH coriacHo G.991 Annex B (EBporma)
auto_ab TC-PAM16, aBTomMaTuueckuii BEIOOp Mexay Annex A u Annex B

g TC-PAM32, criekTpanbHas IIOTHOCTE cornacHo G.991 Annex G (aist paboTHI co

ckopocTamu Beimie 2304000 6ut/c)
speed-dependent ABToMaTHuecKHii BBIOOp MEX Ty pexxnMaMu auto_ab u g B 3aBHCUMOCTH OT
ckopoct B UM (Uit IM—2SHDSL/bis — OT ckOpOCTH B OAMHOYHOH JIMHUH, T.€.
C y4eTOM TapameTpa wiring).
ITo ymosrganuto yctaHoBIIeH pexkuM speed-dependent.
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clkmode{1]|3a}
[TapameTp, onuchIBarOIKI apXUTEKTYpY JuHeHOTO okoHYaHusa SHDSL B niaHe cHHXpOHU3AIUY B
cootBetcTBHH ¢ JokyMeHTOM ITU-T G.991. 1o ymom4anuto ycraHoBineHo 3HaueHue clckmode 1;
M3MEHEHHE JITAHHOTO IapameTpa TpeOyeTcs JIMIIb B UCKITIOYUTENBHBIX ciIydasx. [lapamerp nomkeH OBITh
YCTaHOBIICH OJIMHAKOBEIM Ha 00EHX CTOPOHAX JINHHU.
wiring { p1 | p2 | plmp2b | p2mp1b | 2-pair | 4-wire }
Tonbko ans moxyns IM—2SHDSL/bis: peskuM COBMECTHOM pabOThI MOPTOB JAHHOTO MOTYJIS.
OmHoKaHAIBHBIE PEXXUMBI (Iuana3zoH ckopocteit 192000...5696000 6ut/c):
pl Hcnonwiyercs Tonbko nopt P1 mogyms.
p2 Hcnone3yetcs Toapko nopT P2 mogyns.
PexxuMBbI paboTHI € TOPSIYUM pe3epBUPOBaHHUEM TI0 cxeme 1+1:
plmp2b Ilopt P1 sBnsiercst ocHOBHBIM (main), mopT P2 — pe3epBHBIM (backup).
p2mplb Ilopt P2 sBnsercs ocHOBHBIM (main), mopT P1 — pe3epBHBIM (backup).
Juamazon ckopocteid 192000...5696000 6urt/c; ckopocTh, annex u clkmode
OJMHAKOBBI [T 000MX MOPTOB.
ITpu HOpMaBHOM paboTe OCHOBHOTO MOPTa BECh TPA(HUK HIET Yepe3 HEr0, HE3aBUCHMO
OT COCTOSIHHUSI pE3€pBHOTO. B citydae pa3psiBa COEIMHEHNS BECh Tpa(hUK HAMPaBIISCTCS
B PE3EPBHBIN TIOPT, €CITU TOT AKTUBEH (T.€. IMEET MECTO (PU3UIECKOE COCTUHEHHE).
ITpu BoccTaHOBIICHNN (PU3NIECKOTO COCTUHEHHS HA OCHOBHOM ITOPTY BECh TpaduK
0€e3yCII0BHO BO3BPAILACTCS B HETO.
MHoOroKaHaJIbHbIE PEXHUMBI:
2-pair Pexxum paboTs! o 1ByM (huznueckuM mapam corstacHo G.shdsl.bis ¢ ucnonb3oBannem
yepenoBaHus 0aliToB (byte interleaving). Oba mopTa AOIDKHEI OBITH aKTUBHEL [Ipn oTKaze
OJTHOTO M3 (PU3MYECKUX COeTMHEHUH Ilepeada JaHHBIX CTAHOBUTCSI HEBO3MOJKHA.
Juanazon ckopocteit 384000...11392000 Gurt/c.
4-wire  Pexum paboTsl 1o nB8yM huszndeckuM napam coritacHo G.shdsl. Ananornuen 2-pair, Ho
BBEJICH JJIsSI COBMECTHMOCTH ¢ 000pyIoBaHueM, He noaaepxuatonuM G.shdsl.bis.
Jwnanazon ckopocreit 384000...4608000 6ut/c.
ITo ymomuaHMIO 171 JAHHOTO MOJYJIS YCTAaHOBIIEH peXuM pl.

NPUMEYAHUE Monyau IM-SHDSL/bis He coBMeCTUMEI ¢ paHee BblTyckaBmmmcs Moaysiem IM—SHDSL.

Kaxnprii pazpém momyneit IM—xSHDSL/bis ocHallieH BCTPOSHHBIM CBETOIHOIHBIM HHAMKATOPOM CO CIICTYIOIIAMHU
COCTOSIHUSIMH:
Iloramren ITopt He noakIIoYeH
MuraeT OBICTPO Wner 3arpy3ka BCTPOSHHOTO MPOTPaMMHOTO 00eCIieUeHHs U KOH(PUTypanun
MuraeT MeUICHHO ~ BBIMONTHSACTCS MOMBITKA COTTIACOBAHUS IMAPAMETPOB JIMHHUH C YAAJICHHBIM YCTPOHCTBOM
Tl'opur noctosuHO ~ YcranoBneHo DSL-coenunenue.

§2.3.5. UuTepdeiicsl undpoBoii ni1e3m0XpoHHONH Hepapxumn

Jns HecTpyKTypupoBaHHBIX HMHTepdeiicoB G.703.x CKOPOCTb OHO3HAYHO OIIPEICIISIETCS] TUIIOM MOAYJIS,, TOATOMY
JUISL HUX yCTaHABIMBAETCS TONBKO MapameTp mode:

mode { local | loop }
PexxuM CHHXpOHM3ANNMH TTepeIaTInKa HHTepdeiica:
local [TepenaTyrk CHHXPOHU3UPYETCS OT BHYTPEHHETO T'eHepaTopa.
loop [epenaturk CHHXPOHU3UPYETCS OT NPUEMHHKA HHTEpeiica.

B 3aBucuMocTH OT THIIA MOIYTIS, TapaMeTp Mode MMeeT CIeIyIOIuil CMBICT:

— Jnsa momyns IM—703/64xxx, paboTaromero kak COHaIIpaBJIEHHbIH — 3HaUYeHHE JeiiCTBYIONIEE.

— Jnsa moxyns IM—703/64CND, ckoHQHUIYpHpOBaHHOTO NEpEMbIYKAMH KaK IPOTHBOHANPABICHHBIH — 3HAYCHHE
cnpaBouHoe. [IepenaTuuk ¥ NPUEMHUK MOIYJISI CHHXPOHU3UPYIOTCS IO OTJENBHBIM BUTBIM TIapaM OT FeHepaTopa Ha
yAaJIEHHOU CTOpPOHE.

— Jns moxmymeir IM-703 m IM-703-2 — 3HaueHue crpaBodHoe. DAKTHUESCKHA PEKAM CHHXPOHU3AINU
yCTaHaBJIMBACTCS MIEPEMBIUKOM Ha MOIyIIE.

[onpoGuee 00 ammapaTtHOW KOH(QUIypanuHM IaHHBIX MOAyJIeH cM. JIOKyMeHT NSG: Myabmunpomokoivhvie
mapwpymuzamopul u Kommymamopwi naxemos NSG. Mooyau pacwupenus u unmep@eticuvle kabeau. Yacms 3.

[Ipy MOAKITIOYEHUH K CETH OIeparopa CBsI3M UCTOYHWKOM CHHXPOHHM3AIMH, KaK TPABUIIO, SIBISETCS 000pYyAOBaHUE
oriepaTtopa, mo3Tomy Ha ycrporictBe NSG crenyer yctaHoButh mode loop. [Ipy HermocpeacTBEHHOM COSAMHEHHH IBYX
YCTPOUCTB (PH3MUYCCKUM MEIHBIM KaOelieM YCTaHABIMBAIOTCS PEXKUMBIL: Uit oqHoro — local, s apyroro — loop.

®duzngeckue uaTepdericel MU-EQ momyckaroT paboTy TOJBEKO B peKUMe CHHXpOoHW3anuu local, moatomy muist HUX
nmapameTp mode HeTOCTYIICH.

Jns ctpykrypupoBaHHbIX uHTepdeiicoB E1 BBIOOp pexnma CHHXpOHM3aLMM MPOU3BOIUTCS B MeHIo controller sN (cm.
1.2.4). Tam >xe nponsBoauTCs GOPMHUPOBAHUE TPYIIT JAHHBIX, IPHYEM CKOPOCTH IS TPYIITHI ONPEIENSISTCS YUCIIOM KaHab-
HBIX HHTEpPBAJIOB B Heil. [Io3TOMy B MEHIO MOpTa MyHKT MOde OTCYTCTBYET, a 3HAUCHHE CKOPOCTH SABIISIETCSI CIIPABOYHBIM.
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12 Yactp 2. Ouznueckne nHTEPDEHCHI.

§2.4. Hacrpoiika ¢pusnuyeckux uarepgeiicon E1

§2.4.1. llpunnunsl HacTpoiiku uHTepPeiicoB E1

®duzndeckue naTepdeiicel E1 mpeacraBnsior coboit crenmupuIeckuii THIT HHTEPPEHCOB, TTOCKOIbKY (HOPMHUPYIOT
CTPYKTYPHPOBaHHBIN MOTOK OaiiToB Ha (usmyeckoM ypoBHe. OpraHuzanusi 3TOH CTPYKTYPBI MPEIACTABISLCT COOOM
JIOTIOTHUTEIBHYIO 3a/1a4y, KOTopas sIBIseTcs cnenupuaeckoi mis narepdeiicos E1.

Jnst HacTpoiiky mHTEpdelica HeoOX0MMO CHavYaa WaeHTH(UIIMpoBaTh Moayir El, nMeromuecs B cucrteme, Tu60
aBTOMaTH4YeCKH, 100 mpu momomu koMany chassis n card (cM. Yacts 1). Ecu B HEKOTOPOM pazbeMe pacIIdpeHHst
(manpumep, s3) uneHTUGUITUPOBaH onuH U3 Moayiel E1, To B Mento (config-nsg)# mosBisieTcs clieyromas KoMaHaa:

controller el <pasbem>
BXOL[ B MCHIO KOH(i)I/IpraIII/II/I (1)PI3I/I‘IGCKOF0 I/IHTep(beﬁca. HapaMeTpOM KOMaHJbI SBJIACTCA UMS pa3beMa
pacumpenus (sl ... s4) winn puxcupoBanHoro uHTepdeiica E1, B 3aBUCHMOCTH OT MOJIENIN YCTPOMCTBA.

JlanpHelmas HacTpolKa MPOU3BOAMTCS B MEHIO BhIOpaHHOTO (uzmdeckoro natepdeiica. @opmanpHO 3Ta 3a7a49a
pemaeTcs B TEPMHUHAX SPYAN KAHAbHBIX UHMEPBAios U Pa3NIeNsIeTCs Ha YeTHIpe dTala:

— Hacrpotiika obmux mapameTpoB uHTEpdeiica n pusudeckoro nmpuemonepenatanka (LIU — line interface unit)

— Hacrpotiika nukmoBoii cTpykTypbl oToka E1 (ynpasienue dpeiimepom — framer)

— @opMupoBaHHUE TPYIII U3 BEIOPAHHBIX KaHAJIBHBIX HHTEPBAJIOB (groups)

— KomMmyTaiust BBIOpaHHBIX TPYIIT APYT C JAPYTOM, C HECTPYKTYPHPOBAaHHBIMU (pU3NYECKUMHU MHTepdeiicaMu, Win ¢
MIPOTOKOJIBHBIMHY ITOPTaMU (cross-connect)

HOpTLI, pa60TanmHe Yepe3 Irpyniibl B IOTOKE El, BCCraa ABJIAIOTCA CUHXPOHHBIMU. CKOpOCTL opTa OonmpeAcIsICTCA
YHXCJIOM KaHaJTbHBIX HHTCPBAJIOB B I'PYIIIIC.

§2.4.2. Tepmunosorus

Hexoroprie pexxumbl paboTsl kaHama E1 (MKM-30) uHOTIa 0003HAYAIOTCS PA3TUIHBIMH TEPMUHAMH;, KPOME TOTO,
OJTHH M T€ K€ TEPMHHBI HHOTJIa MOTYT TOJKOBAThCS IO-PA3HOMY Pa3IMYHBIMU MPOM3BOAMTEISIMU, CHECHUATHCTAMHY,
aBTOpaMH TEXHHYECKOH JIUTEpaTypbl U KOMObIOTEpPHOW mnepuoauku. OmnpeneneHHble PasHOYTECHHS HMEIOTCS TaKKe
MEXIY pa3uuHbIMK pefakuusiMu crannaptoB ITU v HAMOHAIBHBIMU aHAIOTAMH COOTBETCTBYIOIIUX CTaHIApTOB. [1iist
€JIMHOOOPA3HOTO TOJKOBAHUS HUXE MPUBEICHEI OIMCAHUS PEXXUMOB HHTepdeiicoB El u ncnonp3yemMple TEPMHUHEL.

Pexxum Haszsanue coraacuno ITU-T G.703, JIpyrue nassanus
G.704 B penaxuum 2001 r. Py
HectpykrypupoBaHHbIii ToTOK 64 KOHUT/C EO DSO0, G703.1
HectpyxTypupoBanusiii notok 2048 Kout/c E12 G.703.6 (unframed)
nexoppexmno. G.703, E1

CrpykTypHupoBaHHBINA IOTOK 32%64 Ko6ut/c, Fractional E1 (FEI)
B KOTOPOM JaHHBIH HHTEpQEic opraHnu3yeT El sub-El
MOALKO 0OHY TPYIITY KaHATBHBIX HHTEPBAJIOB HNKM-30
CTPYKTypI/IPOBaHI{LII/I HOTOK §2X64 Kowur/c, Channelized E1 (CE1)
B KOTOPOM JIaHHBIH HHTEpJeiic opraHu3yeT El

N HNKM-30
bosee 00HOU TPYIIIBI KAHATBHBIX HHTCPBAJIOB

Tepmun "G.703" cam 1o cebe (6e3 ykazaHHs HOAIYHKTA) SIBISICTCS HEKOPPEKTHBIM, MOCKOJIbKY JAaHHBIA CTaHIapT
OTIMCHIBAET BECh MepapXuueckuil psn ckopocterd PDH. YoTpeOnsaTs ero JomycTUMO TOJIBKO B TEX CIIy4asX, KOTAa U3
KOHTEKCTa OJTHO3HAYHO CIIEYET, 4TO peUb UAET O HEKOTOPOH cKopocTH — Hampumep, 2048 Kout/c. D10 e oTHOCHTCS
k TepmuHy "G.704", KOTOpBIM HHOTIa 0003HAYAIOT CTPYKTYPHUPOBaHHBIN MOTOK E1 (Ha camMmoM Jiesie OH ONMUCHIBAeT BECh
DS IIUKJIOBBIX CTPYKTYD).

Tepmun "E1" sBisieTcs He BIIOJIHE OJJHO3HAYHBIM, TTOCKOJIBKY MOXET O3Ha4aTh HECKOJBKO Pa3IMYHBIX PEXKUMOB pa-
00THI HHTEpQEiica 1, KpOME TOT0, HHOT/IA OIIMOOYHO UCIIONB3YEeTCS UTSl HECTPYKTYpHpOoBaHHOTO moToka 2048 Kout/c.
ITo 3Toi MpUUNHE PEKOMEHYETCs IBHO OTOBApHBaTh, O KAKOM PEXHMME HICT PeUb: CTPYKTYPUPOBAHHOM HJIM HECTPYKTY-
PUPOBAHHOM TIOTOKE, ¢ WCIOJH30BaHUEM OJHOW WM HECKOJBKHX BBIICICHHBIX TPYNN KaHAILHBIX WHTEPBAIOB. B
CTPYKTYPHPOBAHHOM PE&XHMME KaHAIbHBIA WHTEpBa 0 BCeTaa SBISETCS CITYKEOHBIM; TaKUM O0pa3oM, U Tiepenadu
JTAHHBIX MOXET OBITH BBIZICNIEHO He Oojiee 31 KaHAILHOTO HHTEPBAIa C CyMMapHOH CKOpOcThIo 31%64=1984 Kout/c.

TonkoBanue TepmunoB Fractional E1 n Channelized E1 Takxe MoXeT BappHpOBaThCSl B 3aBUCUMOCTH OT KOHTEKCTa
(craamapter ITU, tenedonusi, mepemaya naHHBIX). B manHom PykoBoactBe u B aApyroit nokymeHrtaruu NSG oHH
MPUMEHSIOTCS B CMBICIIE, HanOoJee OMU3KOM K CIIOXKHBIIEMYCS! TIPUMEHHUTENIBPHO K Nepefade NaHHBIX. AHAIOTHYHOE
TOJKOBaHME MCIOIB3YETCsl APYTUMHU BEAYIIUMH IPOU3BOIUTEISIMHI CETEBOTO 000PYJOBaHHUS.
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§2.4.3. O6mme napamerpsl 1 HacTpoiika LIU

Hacrtpoiika o0mux mapameTpoB wuHTepdelica W (QHU3NYECKOro NpHEMoIlepeaTyiKa IPOU3BOJUTCA B MEHIO
koHTposutepa E1, nanpumep, (config-controller-sN)#, mpu momomy cieayronx KOMaH:

a) o0Imue mapamMeTpsl

adm-state { up | down }
YcraHOBKa aJMUHHCTPATHBHOTO cTaryca uHTepdeiica. 1o ymoryanuro, Bce nHTEp(hEichl HaXOASTCS B
COCTOSTHUHM Up.

clock-source { line | internal | through }

Br16op ncTouHnKa CHHXpOHHU3ALWH [T NIepeaaTInKa nHTepdeiica:

line [epenaTurk CHHXPOHU3UPYETCS OT CUTHAJIA, IPHHUMACMOTO U3 JTHHUHU. (ITOT peKUM
Ha3bIBaeTCs Takxke loop.)

internal  IepegaTymk CHHXPOHU3UPYETCS OT BHYTPEHHETO reHeparopa. (DTOT PeKHM HA3bIBACTCS
Takxe local.)

through TlepenaTunk CHHXpOHH3HPYETCS OT MPUEMHUKA IPYroro uHTepdeiica, paboTaroIero B mape ¢
JAaHHBIM B PeKUME drop-and-insert.

ITo yMor9aHuIO UCTIONB3YETCs pexuM internal.

loopback { disable | local | line }

Brumrouenue pexrmMa xoinbliieBoro Tecta (loopback) Ha uaTepdetice:

disable = KonbneBoii TecT BHIKIIIOYCH, HHTEP(EHC MOKET MCIIOB30BAThCS IS IIEPEIavH JaHHBIX.

line Pexxum mmeiida nms yIaieHHOTo TecTa — BCe IaHHbIe, TPUHUMAaeMble HHTepeiicoM n3
JIMHAH, TIOCBUTAIOTCS 00paTHO B TMHMIO. J[OTTyCcKaeTcs TOIBKO B PEKIME CHHXPOHHU3AINUHN OT
muHuY (clock-source line).

local JlokanpHBIN KOJIBIIEBOM TECT — BCE JIaHHBIE, TIEpPeIaBaeMbIe YCTPONCTBOM Yepe3 AaHHBIN
nHTepdeiic, MOCHUTAIOTCS 00paTHO B YCTPOMCTBO. JlomyckaeTcs TOJBKO B PEKUME
CHHXPOHM3AIIMHN OT BHYTPEeHHETO TeHeparopa (clock-source local).

ITo ymomuaHHIO KOJBLIEBOH TECT BHIKIIOYCH (pexxuM disable).

0) mapamerpsi LIU E12

linecode { hdb3 | ami }

Br16op mMHEHHOTO KOIUPOBAaHUS CUTHATIA:

hdb3 Kon HDB3 (High-density bipolar 3). 3toT kox npexycmotper cnenudukamusamu [TU-T u
UCTIONB3yeTCs B OOJBIIMHCTBE CHCTEM CBS3H. [1o 3T0i npuunHe, OH UCTIONB3yeTCs 10
YMOJTYaHUIO.

ami Kon AMI (Alternate mark inversion). Mcronp3yeTcsi HCKITIOUUTENBHO JUISI COBMECTHMOCTH C
HEKOTOPBIMU CIIEIN(UUECKIMHU CUCTEMaMH CBSI3H, PEaTM30BaHHBIMH C OTKJIOHCHUSIMH OT
pexomenpauumii [ITU-T.

rcv-gain { max | min }
Br100p 4yBCTBUTENHHOCTH IIPUEMHHUKA!
max MaxkcumaibHas YYBCTBUTCJIBHOCTD. Pexum HCIOJIb3YCTCA MO YMOJIYAaHUTO.
min MunnMansHas YYBCTBUTCIBbHOCTD. Pexnm Mmoxer 6LITL IMOJIC3CH Ha KOPOTKUX JINHUAX.

§2.4.4. Hactpoiika nukiaoBoi crpykrypbl notoka E1 (framer)
HaCTpOﬁKa III/IKJ'IOBOI71 CTPYKTYPHI [IOTOKA El MPpOU3BOAUTCA B MCHIO KOHTPOJIJICPA CIACAYIOIIMMU KOMaHdaMU:

framing { no-crc4 | crc4 | none }

Br160p 1TUKIIOBOH CTPYKTYPHI:

no-crc4  CtpykTypupoBaHHbIH (framed) nmotok E1 6e3 ncnonp3oBanus ceepxiukioB CRC—4. [Totok
COCTOHMT 13 32 KaHAJIBHBIX HHTEPBAIOB, M0 64 KOUT/C KaxIbIid.

crc4 CrpykrypupoBanHslil notok El ¢ ucnonszoBanuem csepxuukios CRC—H4.

none HectpykrypupoBaussrii (unframed) notoxk, T.e. motok E12 (cormacHo Tepmunonoruu [TU-T
G.703 B pemakyn 2001 1.) co ckopoctsio 2048 Kour/c. B aTom pexxnme unrepdeiic El
(YHKIMOHMpPYET aHanornyHo Moxyiro IM—703 n MoskeT 00CITyKUBaTh TOJILKO OJIMH KaHAaJ
JTAaHHBIX.

Tlo ymoyaHHIO UCTIONIB3YETCS PEKUM NO-Crc4.

BHUMAHUE Ecmm ycranominen pexum framing none, To Bce HIDKEIEPEUHCICHHBIE IMMapaMeTphl, a TakKke
pa3breHre MOTOKa Ha TPYIIBI B KOMMYTAIHs, He UMCIOT CMBICIA.
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signaling-mode { disable | cas-mf | ccs-idle }

Hcnonb3oBanue curnainuzauuu B notoke El:

disable  Curnamu3zarms He ucnonb3yercs. KaHanbHbIH HHTEpBaN 16 MOXKET OBITH 3aICHCTBOBAH IS
nepeayy JaHHbIX.

cas-mf  KananbHblii nHTEpBaI 16 Mcnonb3yeTces A1t opranuzanyy ceepxukioB CAS. B ourax ABCD
JUTSI BCEX KaHAJIOB MepeIaeTcsl KOA-3aoTHATENb, YCTAaHOBICHHBIN TapaMeTpoM unused-abed.
Bce npunsTeie 6utet ABCD urHopupytoTcs.

ccs-idle B xanassHOM MHTEpBase 16 mepemaercsi OKTeT-3aIoTHATENh CCs-idle.

ITo yMoiTg9aHMIO CUTHATM3AIUS HE UCTIONIBb3yeTcs (pexum disable).

alarm-generation { disable | auto-ais | auto-rai }
Br16op pexuma reHepanuy aBapuiHbIX CUTHAIOB (alarms):
disable  ABapwuiiHas CUTHaIM3aIUs HE HCITOJIb3YETCS.
auto-ais T'emepupyertcs curaan AIS (Alarm Indication Signal).
auto-rai T'enepupyercs curaan RAI (Remote Alarm Indication).
[To ymonuaHuIo reHepalys aBapuiHBIX CUTHAJIOB OTKII04eHa (pexum disable).

national-bit {0 ] 1}
3nauenue naTepHaIonatpbHoro 6ura (FAS/NFAS Si bit, kananpasiit uaTepsain 0): 0 wim 1. 3HadeHue mo
ymomgaanio — 1. [TapameTp He umeet cmbicia nipu framing crc4.

additional-bits <0x00...0x1f>
3nauenue no6aBouHBIX OuTOB (NFAS Sa bits) B TUKI0BOM CHHXpOCHTHAJIE HEYETHOTO IHKIIA
(xananpHbBIH HHTEpBAN 0). JJomycTrMble 3HaUeHUSI — S5-OMTOBBIC MacCKH, 3aJjaBacMble B BUIIE
mectHaanaTepuaabx yuces ot 00 go 1F. Miammmii 6ut macku (0) cooTBeTcTBYeT OMTY Sa4, crapmmii
our (4) — Outy Sa8. 3HaueHue mo ymoruanuro — Ox1f.

x-bits <0...7> 3HaueHne CBOOOAHBIX OMTOB B CBEPXUMKIOBOM cuHXpocurnane ceepxunkina CAS (unkin 0, kaHaIbHBINA
unTepBal 16). Jlomyctumsele 3HaueHus oT 0 1o 7. 3HaueHue no ymonuanuto — 7. [Tapamerp umeer
CMBICT TOJIBKO TTpH Sighaling-mode cas-mf.

unused-abcd <0x00...0x0f>
Kon-3anonuuTens Ui BCTaBKHU B MO3ULIMK KaHAJIbHOW curHanuzauuu cepxuukia CAS (uuxisl 1...15,
KaHaJbHBIA HHTEpBa 16). JlomycTiMble 3HaYeHNsT — IecTHaaarepuaHble yncna ot 00 no OF.
Muammmii 6ut macku (0) cooTBeTCTBYET OUTY A, crapmuii 6ut (3) — 6uty D kaHanbpHON cUrHANM3aIMy.
3nauenue 1o ymosryanuio — 0x0b. [TapameTp mMeet cMbica TobKo mpH Signaling-mode cas-mf.

ccs-idle <0x00...0xff>
OKTeT-3aI0JIHUTEND JUISl BCTABKU B KaHAIbHBIN MHTEpBal 16 npu BKItodeHHON curnaiuzanuu CCS.
Jomyctumble 3HaYeHHS — MIecTHaANaTepuaHbie grcia ot 00 mo FF. 3nadyenue mo ymomuanuro — Oxfc.
[TapameTp uMeeT cMBICH TOJIBKO IIpH Signaling-mode ccs-idle.

idle-pattern <0x00...0xff>
OKTeT-3aI0JIHATENb ISl BCTABKH B CBOOOIHBIC KaHAIBHBIE HHTEPBAIIBL. JIOMyCTHMBIC 3HAYCHUS —
mectTHaaaTepuunsle uncna ot 00 go FF. 3rauenue no ymomganuto — 0x55.

INPUMEYAHUE IlpuBencHHble BbIIC 3HAYCHUS IapaMEeTPOB MO YMOJYAHHWIO BHIOpAaHBI Ha OCHOBaHHMH
pexomenmanuii ITU-T G.704 u 1.431. Kak mpaBmiio, u3MEHEHHE STHX MapaMETPOB TpeOyercs
TOJIBKO JUII COBMECTUMOCTH C OTAEJIBHBIMH CIIEU(PUIECKAMH CHCTEMAaMHU.

§2.4.5. ®opmupoBaHue rpynmn

Kaxnast rpynmna KaHaIbHBIX MHTEPBAJIOB B CTPYKTYpHpoBaHHOM moToke El mpexacraBnsier coboi eanHOe menoe ¢
TOUKU 3pPEHUS KOMMYTallud U Iepefadyd JaHHBIX. [pynma MoxXeT nepenaBaTh OAWH M TOJBKO OAMH KaHad JaHHBIX CO
ckopocTbio Nx64 Kout/c (rae N — 4nciio KaHaJIbHBIX HHTEPBAJIOB B TPYIIE), KOMMYTHPOBAThCS C APYrod TPYIITON 13
TaKOT'0 K€ YHCIIa KaHAJIbHBIX HHTEPBAJIOB, HJIH C IIOPTOM, PadOTAIOIINM C TaKoH ke cKopocThio. DopMUpoBaHHE TPy
IPOU3BOIUTCA B MEHIO KOoHTposuiepa E1 cnexyromumMu koMaHaaMu:

data-group <1...31> timeslots { <cnucok> | no }
Co3aaHue 1 yIajeHue TPkl U epeaadn JaHHbIX. [IepBbIil mapaMeTp — HOMEp TPYIIIBI, KOTOPBIH
MoKeT u3MeHAThes oT 1 1o 31. Kaxnmas rpymnma coaepkut B ceOe OIMH MIIH HECKOJIBKO KaHATbHBIX
HWHTEPBAJIOB, UCTIONB3YEMBIX JUIS TIEpeIaur JAHHBIX, 1 MOXKET OBITh CKOMMYTHPOBaHA C OJTHUM U3
(U3MUECKHUX WK BUPTYaJbHBIX MOPTOB YCTPOKHCTBA. MaKCHMaIbHOE KOJIUYECTBO MOICPIKUBAEMbBIX
TPYIIT 3aBUCHUT OT THTA (pr3udeckoro naTepdeiica.
CrHcoK KaHAIbHBIX HHTEPBAJIOB, BKIIFOUEHHBIX B TPYIITY, COCTOUT U3 HOMEPOB U TUANa30HOB HOMEPOB
("aepes neduc), pazaeneHHbIX 3anaThIMA. [TpumMep:

data-group 4 timeslots 1,4,7-20,31

Jpyrue TUOBI TPYIII B JAHHOHN BEPCHH HE MO KUBAIOTCS.
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BHUMAHUE Bo3MoxHa cuTyanusi, Korja JaHHbIe HOPMAJIBHO MEPEeatoTcs M0 OJJHOMY KaHaJIbHOMY MHTEPBaILY
gepe3 CeTh OIepaTopa M 10 TPYIE U3 HECKOJIBKUX KaHAJBHBIX HHTEPBAJIOB MEXIY JBYMS HETIOCPEH-
CTBEHHO COEIMHEHHBIMH YCTPOUCTBAMH, HO HE IEPENAIOTCS 110 HECKOIBKUM KaHAIbHBIM HHTEpBa-
JaM 4gepes ceTh onepaTopa. IlpuunHa B TOM, 4TO OOBIYHO ammaparypa olepaTopa HaCTPOCHA B T.H.
pekHUMe KOMMYyTaruu rojoca ("cioT-Ha-ciaoT"); TpHU 3TOM HET TapaHTHH, YTO BCE KaHaJbHBIS
HWHTEPBAJIBI OAHOTO Kajapa OyayT CKOMMYTHPOBAHBI B OJIMH ke Kazp. Eciu oHI KOMMYTHPYIOTCS B
pa3HBIC KaJIPBI, TO CTPYKTYpa JAHHBIX HAPYIIACTCS M KaHAJI OKa3bIBACTCS HEPabOTOCIOCOOCH.
[MomoOHast cutyanus 4aimie HaOMIOAeTCsS HAa TMOCICTHUX KAaHAIBHBIX WHTepBanax (29-31) mpu
paboTe yCTapeBIIMX HHU3KOMPOU3BOAUTEIbHBIX TDM-koMMyTaTopoB. OIHAKO OHa MOXKET
BO3HHUKATh HA JIFOOBIX KAaHAIBHBIX WHTEPBAJIAX, T.K. MPH MPOMEKYTOYHOH KOMMYTAIIMH B CETH
oreparopa OHH MOTYT OKa3aThCs B JIIOOOM MeCTe Kajpa.

Jlns HopManbHOH paboTHl HEOOXOUMO, YTOOBI ammaparypa onepaTopa OblIa HACTPOCHA B PEKUME
KOMMYTAIIMH TaHHBIX, T.€. CTPOro "Kamap-Ha-kaap". Eciu 3To KaTeropuiecku HEBO3MOKHO, TO IS
nepeady JaHHBIX CIIEAYeT HCIOIh30BaTh KaHATBHBIC HHTEPBAJIBI B HAYajle KaIpa.

§2.4.6. Kommyranus E1

3aKIIIOYUTENBHBIN Tan HacTpoiiku nHTepdeiica E1 cocront B koMMyTanuu Kak1oi 00pa3oBaHHON Ha HEM TPYIIIIBI
C OJTHUM U3 CJIEAYIOIUX 00BEKTOB!

— C CHHXPOHHBIM IIOpTOM ycTpoiicTsa (SN, tN) — nist oOMeHa TaHHBIMU € KaHAIBHBIM U BBIIIECTOSIINMH YPOBHSIMH
— C APYroi Irpynnoi KaHaJbHBIX HHTEPBAJIOB HA 3TOM XK€ WIH ApyroM uHTepdeiice E1
— ¢ apyruM (GpU3UUECKUM HHTEpPeiicoMm

B nByx mocieqHuX ciydasx JaHHBIE IIPO3PavyHO KOMMYTHPYIOTCS U3 OJHOTO WHTepdeiica B Ipyroi Ha GU3NIECKOM
YpPOBHE, MUHYS TIpolieccop ycTpoiicTBa. HacTpoiika KoMMyTaluu onpeaeiseTcsi BO3MOXKHOCTSIMU allllapaTHOM 4acTu:

— s maTepdeiicapix Momyneii IM—El—x B CTpyKTypHpPOBaHHOM pEXHME BO3MOXKHA TOJIBKO OJIHA Tpymnma s
nepefayn JaHHBIX (C HOMepoM 1), KoTopasl Bcerza >KeCTKO CKOMMYTHpOBaHA ¢ moptoM SN ycTpoiicTBa; HOMEp
MOpTa COBMAJAET C HOMEPOM pazbeMa PacCIIMPEHUs, B KOTOPbIH YCTAaHOBJIEH NAaHHBIH MOAYJb. Py4yHas HacTpoiika
KOMMYTAIIUU, TAKAM 00pa3oM, He TpeOyeTcsl.

— Jlns maTepdeiicupix Moayneit IM—2E1-x B cTpyKTypHpOBaHHOM pEeXMME BO3MOXKHA TOJNBKO OIHA TpyMIa JUis
nepenayy TaHHBIX Ha KaKIOM W3 ABYX (u3udeckux MHTep(eiicoB. JTa rpymma Bceraa UMeeT HoMep 1 U jKecTKo
CKOMMYTHPOBaHa C COOTBETCTBYyIommM ropToM SN ycrpoiictBa (Moxymu IM—-2E1-x 3aHmMaroT mo saBa pa3bema
pacIIupeHust).

IIpu pabote B pexume drop-and-insert (clock-source through) rpynmel maHHBIX Ha OBYX HHTepdeiicax Bcerma
JOJDKHBI COCTOSITh W3 KAaHAIBHBIX MHTEPBAJIOB C OJMHAKOBBIMH HOMepaMH. OCTalabHBIE HHTEPBAIBI HKECTKO
CKOMMYTHPOBaHBI C OJJTHOTO HHTepdeiica Ha APYTOi.

Ecmu B pexxnme drop-and-insert 0OMEH NTaHHBIMH TIPOHCXOAMT TOJBKO dYepe3 OOWH HHTepdelc, ToO Ha APYyrom
uHTepdeiice craeayeT CKOHQUIYPHPOBAaTh TaKyl0 )K€ TPYNITy AAaHHBIX M IOCTaBUTh COOTBETCTBYIOIIUM MHOPT B
adm-state:down. DTo BpeMeHHOe peleHHe, KOTopoe OyJeT M3MeHeHo B Ommxanmumx Bepcusx NSG Linux.
Pyunast HacTpolika KOMMYTAaIMH IS JAHHBIX MOJYJIEH TaKkKe He TpeOyeTcsl.

Monnmepxka wuntepdeticoB Channelized E1 w rubkas koMMmyTamust MeXIy HUMH OYIyT peajM30BaHbl B
nocyenyronux Bepeusix NSG Linux.

BHUMAHUE [ pabotel B pexume drop-and-insert nBa uHTep(eiica MODKHBI 00s3aTENIbHO HMETh
OJIMHAKOBBIE HACTPOMKH LIMKJIOBOM CTPYKTYpHI (cM. 11.§2.4.4).
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§2.5. Hacrpoiika acHHXpOHHBIX HHTep(deiicoB 1 MOEeMOB

§2.5.1. O0mue napamMeTpbl ACHHXPOHHBIX HHTepP(eiicoB

Jns mepenaun JaHHBIX B ACHHXPOHHOM DEXHME MOTYT HCIIONb30BAThCS CIEIAYIONIME THUIBl (HH3HYECKHUX
uHTEpPEIHCOoB:

— Monymu IM-V24, IM-V35-x ¢ ycraHoBneHHbIM napameTpoM physical-layer async (umena Buna sN)
— Mopynu IM—485—x (umena Buzaa sN)

— Monaymu IM-GPRS, IM-EDGE, (U)IM-CDMA, UIM-EVDO, UIM-3G (umeHa Buzna sN)

— Moaynu IM—V34, IM—V92 (umeHa Buna sN)

— Bcerpoennsie acuHXpoHHBIE TOPTH yeTporcTB NSG—900/16A, NSG-700 (nmena Buaa aN)

Hacrtpoiika cotoBeix Moaynei UIM—xxx 3aBHCHT OT TOTO, 4Yepe3 Kakod BHyTpeHHUH wuHTepdeiic oHHU
MOJKITIOYAIOTCST K MpoIleccopy W KaK HASHTHHUIUPYIOTCS B cHcTeMe. B paspémax pacmMpeHus, OCHAIIEHHBIX
BHyTpeHHel muHoit USB, onm paborator kak USB-ycrpolicTBa (cM. cienyromuid maparpad), ¥ HIKEIPHUBEIEHHBIC
nmapamMeTpsl (pU3UYECKOro YpoBHSA K HUM HE OTHOCSATCS. BO BceX OCTambHBIX CIydasx BCE COTOBBIE M IPOBOJHEBIE
ACHHXPOHHBIE MOJIEMbl UACHTH(DHUIIMPYIOTCS B cucTeMe Kak Moayiu V.24 (RS-232)

card sN im-v24
port sN
physical-layer async (monvro o NSG-800, NSG—900)

Y K HUM TIPUMEHSIOTCS BCe 00IITre HACTPOUKH (PU3UIeCKOT0 ypOBHS aCHHXPOHHOTO HHTEpdeiica:

baudrate <50...230400>
CkopocTb paboTel mopTa. ([ mpocMoTpa MOTHOTO CIHUCKA MOAICPKUBAEMBIX CKOpocTell BBeauTe "?")
Ckopoctb 230400 6ut/c mogaepxkuactes moxyisimu (U)IM—-CDMA, UIM-EVDO, UIM-3G (npu
paboTe depe3 acHHXpOHHBIN uHTEpdeiic), IM-V24, IM-V35—x, IM-EDGE u He nonnepxuBaeTcs
BCTPOCHHBIMY aCHHXPOHHBIMHU TIopTamu ycTpoicTB NSG-900/16A, NSG-800/16A, NSG-700,
moayisimu IM—485—x u IM-GPRS.
Cxkopoctb 50 6ut/c He momepkuBaeTcs nmoptamu sl, al, a2, a3 na ycrpoiictBax NSG—700/4AU, NSG—
700/8A, NSG—700/12A u mopramu s1, console Ha ycrpoticte NSG—700/40AR.

databits {56 |7 |8}
Yucno OUT JaHHBIX. 3HAYEHHUE 110 YMOTYaHUIO — 8.

stopbits {1 ]2}
Yucno cron-out. 3HaYeHHE MO YMOTIaHHUIO — 1.

parity { even | mark | none | odd | space }
UYeTHOCTh. 3HaUEHHUE TIO YMOJIYAHHUIO — NONE.

NPUMEYAHUE lnsg noproB ¢ MHKANCYISIMEH ppp U Slip qomyckaeTcst TOIBKO ClieAyrouuid (opMaT aCHHXPOHHBIX
JTaHHBIX, M3BECTHHINA Kak 8N1:
databits 8
parity none
stopbits 1

flowcontrol { hardware | software | none }
VYnpasnenue MoTokoM. 3HaUYSHUE 110 YMOTYAHHUIO — NONE.
Ha acunxponnbix noprax al ... a3 u sl ycrpoiicte NSG-700/4AU, NSG-700/8A, NSG-700/12A, a
TaKXKe Ha KOHCOJBHOM MOPTY (TIpH paboTe B pexXUMe Nepeadn MoJb30BaTEIbCKUX TAHHBIX) YCTPOWCTBA
NSG—700/40AR anmapatHOe yIpaBicHHE TOTOKOM BKJIFOUEHO BCETa, TOITOMY JJIsl HUX JTAHHBIH
mapameTp HeJJOCTYIICH.
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§2.5.2. Oco0eHHOCTH HCNIOJIb30BAHUS NPOBOAHBIX H COTOBBIX MOJEMHBIX MOy 1€

Hutepdeiicapie monynu IM—V34 u IM—V92 — aHanoroBble MOJCMBI TOHAIEHOW YaCTOTHI, IPEIHA3HAYCHHBIC JIIIS
nepeaayyl JaHHBIX TI0 KOMMYTHPYEMBIM TeJIe()OHHBIM JTHHHSIM.

Monymu IM-GPRS u IM-EDGE npeana3znauens! i noitodeHust Kk cotoBsiM cetsiv GSM/GPRS/EDGE, npu
9TOM OHH MOTYT PaboTaTh KaK B pexHMe KaHaIbHON mepenaun naHHbIX (Channel Separated Data, CSD), Tak u B
nakeTHBIX pexumax GPRS (General Radio Packet Service) u EDGE (Enhanced Data rates for Global Evolution).

Monynun IM-CDMA, UIM-CDMA u UIM-EVDO npenHa3HadeHsl Ui HOJKIIOUEHHS K COTOBBIM ceTsiMm CDMA
2000 1x/EV-DO (CDMA Evolution, Data Only).

Mopyne UIM-3G mnpennazHadeH [Uisl TMOAKIIOYEHHS K COTOBBIM ceTssM UMTS TpeTbero IOKOJICHUS U
MOJ/ICP)KUBACT BBICOKOCKOPOCTHOM makeTHbIN pexkum HSDPA (High-Speed Downlink Packet Access), a Takxke
texHoJyioruu 2 u 2+ noxoneuuit GSM, GPRS, EDGE.

BHUMAHHUE Moaymu CDMA UMEIOT HECKOJBKO MOIU(UKANNH, pa3pabOTaHHBIX HA OCHOBE BCTpPaWBaeMBIX
CDMA-moznemoB kommnanuiit AnyDATA.NET u CMOTech:
IM-CDMA h/w ver. 1 mukpocoopka AnyDATA.NET DTG-450 (cuam ¢ np-sa)
UIM-CDMA mukpocoopka CMOTech CNE-510 (cusm ¢ npoussoocmea)
(o xxe IM—CDMA h/w ver. 2)
IM-CDMA h/w ver. 3 mukpocoopka AnyDATA.NET DTU-450X
UIM-EVDO mukpocoopka CMOTech CNE-550

Brimenepedncinennsle  MOAMGUKALME  pa3MyYaloTcs [0 BHYTpeHHeMy wuHTepdeiicy mis
HMOJKIIOUEHUs. K ycTpoiicTBy. Moaynu IM—xxx MCHONB3YyIOT TOJBKO BHYTPEHHUI aCHHXPOHHBIN
nnrepgeiic RS-232 (makc. ckopocts 230,4 Kbut/c), B To Bpemst kak moxymu UIM—xxx moryt
paborare kak uepe3 RS-232, tak u yepes USB. Moxmynu pa3nuyHbIX MOAM(pUKALMH JIETKO
OTJIIMYAIOTCS APYT OT ApyTa [0 BHEITHEMY BUly ¥ HAJIUCSIM Ha OCHOBHOI MHUKpPOCOOpKe.

Unrepdeiicapie Monymn UlM-xxx (UIM-CDMA, UIM-EVDO u UIM-3G) paGotaioT 4epe3 BHYTpEHHHI
unaTepdeiic USB:

— B ycrpoiictBax cepun NSG—700, 3a uckmoueauem NSG—700/40AR
— Bo BcrmomoraTenbHbIX pazbéMax pacuupenus sl, s2 yerpoiictea NSG—-1000

B stux cirydasax I HUX CICAYET YCTAHOBUTH THII MOIYJISA, COOTBECTCTBCHHO!

card sl uim-cdma
card s1 uim-3g

[Ipu He HacTpanBarOTCsl HUKaKHE MapaMeTpsl (PU3NUECKOTO YPOBHS, CIIEU(DUIECKUE Il ACHHXPOHHBIX MHTEp(e-
coB. Kpowme toro, nmpu pabore B pexxnme USB Heo6XxoauMo cHATH epeMBIUKy anmnapatHoro pecrapra (J1) Ha Mmoxyie.

Bo Bcex OCTaJbHBIX Cilydasix, B JaHHOI BEPCHUH MPOTPAMMHOTO 00ECIEUYCHUs], BCE ATU MOAYJIH PACCMATPUBAIOTCS
He Kak crenupudeckue nHTepQercHbIe KapThl, a Kak Meaua-KOHBEpTephl Mexnay uHTepdeiricom V.24 (RS-232) u
paauo- wiu poBoaHbIM (FXO) untepdeticom. I1o 3To# npudmHe 11 HAX CIEAYET YCTAHOBUTD THIT MOTYIIS

card sN im-v24
1 HacTpouTh napametpsl databits, stopbits, parity, flowcontrol o6sraHBIM 0Opazom.

Bw16op ckopoctu (baudrate) mist MOJAEMHBIX MOIyJEH UMEET CISAYIONTYI0 0COOEHHOCTh. CKOPOCTh JOJDKHA OBITH
YCTaHOBIEHA OJWHAKOBOW Jisi mopTra ycrpoiictBa NSG u s mopra wuHTepdelicHoro moxyns. [Ipu stom
BBIIIIETIEPEYUCIICHHBIE MOAYJIM HMEIOT CJICAYIOIINE CYIIECTBCHHBIC OTINYIMS:

— Mopymu IM—GPRS h/w ver.l na yunicere Wavecom Q2406B, IM—V34 u IM—V92 aBTromMaTHYeCKN HACTPAWBAIOTCS
Ha CKOPOCTh B acHHXpOoHHOM mopTy. (Ecnu mHoe He 3amano xomaHmoit AT+IPR.) /Insg HUX MOXHO yCTaHAaBIMBATH B
nopty NSG mo0yo u3 noazepkuBaeMbIX CKOPOCTEH.

— Bce ocranbHBIE COTOBBIE MOIyNMM paboTe Yepe3 BHYTPEHHUH aCHHXPOHHBIH WHTep(eHc He IOoIIep>KUBAIOT
ABTOMaTHUYECKOE ONpeJieJIieHHe CKOpocTH. Ji11 HUX He0OXOAMMO YCTaHOBUTH CKOPOCTH BPYYHYIO M COXPaHHTh €€ B
9HEProHe3aBUCHMON MaMsITH KOMaHJOM:

AT+IPR=nnnn;&W (rzme nnnn — TpedyemMast CKOPOCTb ITOpTa)
[Tocne aToro Heo6xoaMMO0 N3MEHNTH apameTp baudrate nopra NSG Hamiexammm o6pazom.

Mopymu IM—GPRS nognepxuBaroT ckopocth g0 115200 6ut/c BKIOUHTENHHO, OcTadbHbIe — 110 230400 Kourt/c.
ITo ymMoirgaHuIO AJIs BCEX BBIIETIEPEUHCICHHBIX MOy el ycTaHOBIIEHA CKOpocTh 115200 6ut/c.

BHUMAHUE Ecmm B moprty Momyns oOmHUOOYHO BBICTAaBIEHA CKOPOCTh, HE TOJACpKUBacMas TOPTOM
yctpoiictBa NSG, To cBSI3b ¢ MOIyJieM OyAeT yTepsiHa!

NSG Linux v1.0 build 3 rev.19.12.2008



18 Yactp 2. Ouznueckne nHTEPDEHCHI.

JanpHelee ympaBieHHE MOJYJIEM OCYHIECTBIsieTcs mpu mnomomu AT-koMaHa, BBOAUMBIX MPU TMOMOIIU
crieHapueB pabotel mopra PPP, mubo Bpyunyro B pexxume mopta Reverse Telnet. [TogpoOHOe omrcaHue HaCTpPOWKH
COTOBBIX MOJIyJIeH MpUBeACHO B TokymMeHTax NSG:

Hcnonvzosanue mooyneit GSM/GPRS, EDGE u 3G 6 cemesom obopydosanuu NSG
VYnpaesnenue mooyiamu UIM—CDMA u UIM-EVDO ¢ nomowwio AT-komano

INPUMEYAHUE Ecnu Ha MojaeMe yCTaHOBIEHA MEpEeMbIUKa allapaTHOrO pecTapra Mo maaeHuro curaaga DTR
nopra (4To peKOMEHAYeTCsl B OOJIBIIMHCTBE CIIy4aeB, €CIIM MOJIEM PaboTaeT uyepe3 aCHHXPOHHBIH
unTepdeiic), To cpasy Hocie pecrapra HEOOX0ANMO HEKOTOPOE BpeMsl ISl 3arpy3KH BHYTPEHHETO
MPOrpaMMHOTO OOecredeHuss MojieMa. B TeueHne 3Toro BpeMEHHM MOJEM HE MOXKET KOPPEKTHO
orpabarsiBaTh AT-komanabl. Taxast 3a/ep)kka JOJKHA OBITH oOecrieueHa CieHapHeM COeIMHEHUS
(cm. Yacrts 3).

MPUMEYAHHUE JlocTymHOCTh psiaa ycIyT (BXOASIINE MOJACMHbBIE COSAMHEHHS, TapaHTHPOBAHHOE Ka4eCTBO YCIYT
GPRS u T.1.) 3aBHCHT OT WX MOIJCPXKKH B CETH KOHKpeTHOro oreparopa GSM u oT ycnoBuit
KOHKPETHOT'0 aDOHEHTCKOTO JOTOBOpA.

§2.5.3. Texnorornyeckoe ynpasjeHnue no uarepgeiicy 1-Wire

VYerpoiictBa NSG  nomnepkuBaror  uHTepdeiic 1-Wire, mnpegHa3HaueHbIH I IOCTPOCHUS  CHUCTEM
TEXHOJIOTHYECKOTO yNpaBieHus. B ciydae, ecian K acHHXpOHHOMY mopTy ycrpoiictBa NSG (pukcupoBaHHOMY HIH
CMEHHOMY) TIOAKITIOYEH BHemHWHA amantep RS-232/1-Wire, mopTy HeoOXOOUMO HAa3HAYWUTH CICAYIONIUH THIT
WHKAIICYIIALUH:

encapsulation one-wire

ITocne 3TOrO B MEHIO MOPTA MOSIBUTCS Y3€7 One-wire, cnenuUIHbIA A1 TAaHHOTO pexuMa pabotel. [TogpoOHO 00
WCTIOJIb30BaHUH TaTIYMKOB M KOHTpoJutepoB 1-Wire cm. 1m.2.7.3.
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§2.6. Hacrpoiika nunrepdeiico Ethernet

§2.6.1. ®usznveckue u BupryaabHbie nHTepdeiicol Ethernet B yerpoiicrBax NSG

Js nogxmrouenns k JIC Ethernet MOTyT HCITONTB30BAaTHCS CIICAYIOMIME THITHI (hU3NIECKUX HHTEPHEHCOB:

— Bcrpoennsiit nopt Fast Ethernet (eth0)

— Monymn IM-ET10, IM—ET10F u UM-ET100 (umena Buna sN)

— Mopymu IM-SDSL hardware version 2 ¢ ycTaHOBJIEHHBIM mmapameTpomM physical-layer ethernet (umena suna sN).
Ha ynan€aHoii CTOpOHE JIMHUM B 3TOM CITy4ae JOJDKSH UCITOJIb30BaThCs TUO0 BTOPOU TAKOH jk€ MOIYJIb C
aHAJIOTMYHOW HAaCTPOHKOH, 6o ycrpoiictBo NSG—50 SDSL bridge. Mcnonb3yemas nakancyssiius Ethernet-over-
SDSL sBnstercst hupMeHHON ¥ HE COBMECTUMA HH C KAKUMH JIPYTMMH ITPOIYKTaMH APYTHUX MPOU3BOIUTEICH.

Ecnu B mapmpyruzatope NSG ycranosnen unrepgeiic WAN ¢ unkancynsiiueii Ethernet-over-SDSL, a Ha npyroit
cropone nuanE MocT NSG—-50 SDSL, To BMecTe oHM 00pa3ytoT "yaaneHusiid" mopt Ethernet. C Touku 3penus kak mpo-
TrpaMMHBIX KOMIIOHEHT [P-MapuipyTusaropa, Tak ¥ MoJKIIOYEHHOH JIOKAIBHOM CeTH OH BBINIAANT Kak ropT Ethernet.

Hacrpoiika ¢pusmuecknx nnrepdeiicos Ethernet u Ethernet-over-SDSL paccmoTpena Huxe.

ITomumo ¢usmuecknx uHTEpdelicoB, B ycTpoicTBaXx NSG HMMeEIOTCS BUPTyalbHBIE WHTEp(EWCHI, TTO3BOJISIONINE
Mpo3padHo TpaHcaupoBaTh HakeThl Ethernet wepes cuuxpoHHele kaHainsl WAN, ceru Frame Relay u cetm IP ¢
MIPOM3BOJIHHBIMH THIIAMH (PU3NIECKOH Cpeasl IepeIatn:

— Ethernet-over-HDLC cM. Yacts 3
— Ethernet-over-Frame Relay cM. Yacts 3
— Ethernet-over-IP (GRE) cM. Yacts 5

JanHple MHTEpQEWUCH SMYIHMPYIOTCS POTPaMMHO, ITOTOMY HAcTpoika (H3MYECKOro YpPOBHS JUIi HUX HeE
Tpebyercs. Opranuzanus TaKUX UHTepEHcoB onrcaHa B yKa3aHHBIX 4acTsAX JAaHHOTO JoKymeHTa. Hactpoiika moproB
Ethernet Ha BTOpoM ypoBHE IPOM3BOIUTCS aHAIOTHYHO BO BCEX CITy4asx u onucana B Yactu 3.

§2.6.2. ITapameTtpsbl untepgeiico Ethernet

s nactpoiiku ¢pusmueckux unrepgeiicos Ethernet (prkcupoBaHHBIX MM CMEHHBIX ) UCIIONIB3YIOTCS KOMAH/IbI:

mode { half-duplex | full-duplex }
Pexxum pabots! naTepdeticaoro moayns IM-ET10F:
half-duplex — nomynyriekcHslit (110 yMoJI9aHHIO)
full-duplex — mosHOAYIIIEKCHBIN
ABTomarnueckuil BbIOOp pexxuma st Mmoaysst IM—ET10F ve npexycMotpeH.

NMPUMEYAHHUE Pexum Full Duplex momnepkuBaercss Tonbko wHTepdehcHbMA Moxyisimu IM—ET10F (Boimyck
2005 1. m mo3xe). YcraHOBKa 3Toro pexmma aiast moxyneid IM—ET10 (Beimyck mo 2004 .
BKJIFOYUTENHHO) IPUBOAMUT TOJNBKO K BO3HHKHOBEHHIO OOJIBIIOrO YHCHA KOJUIM3UH M CHWKEHHIO
MIPOITYCKHOW CITIOCOOHOCTH TOPTA.
st yerpoiictBa NSG—-800/4WL pexoMeHtyeTcs MCIOIb30BaTh B MOJIHOIYIUIEKCHOM PEXHME He
6onee 2 moptoB Ethernet.

Jnst BctpoenHoro moprta Fast Ethernet m moxyns UM-ETI100 Bei6op ckopoctu (10/100 Mbwut/c) m pexnma
nepenadn (MoJry/TOTHOYTNIEKCHBIHN) B nanHoi Bepcun NSG Linux mpou3BOAUTCS TOJBKO aBTOMATHICCKH.

§2.6.2. ITapamerpsnl nutepdeiicoB Ethernet-over-SDSL

Jnst HacTporiku puzmdeckux uHTEepdeticoB Ethernet-over-SDSL ncmoib3yroTes ciaenyroniie KOMaH b

baudrate <144000 ... 2320000>
Ckopoctb paboTsl IopTa, B 6ut/Cc. J[7s mpocMmoTpa crcka ckopocteit BBeaute "baudrate ?". 3nauenue
JICACTBYIOIIEE U JODKHO OBITh YCTAHOBJICHO OJJMHAKOBBIM Ha 00EUX CTOPOHAX.

mode { coe | cpe }
Pexnm cunxponuzanuu nopra (3Hauenne COE skBuBanentHo MASTER, CPE — SLAVE). Jlns nByx
¢usmueckux unrepdeiicos xDSL, HenmocpecTBEHHO COEMHEHHBIX APYT C APYTOM, BCETa JOJDKHEI ObITh
YCTaHOBJICHBI IPOTUBOIIOJIOKHBIE PEKUMbI CHHXPOHHU3AIMHU: A OAHOTO — COE, [yl APYToro Cpe.
McToYHNKOM CHHXPOHM3AIMH B 3TOW mape sBisiercst yerpoiictBo Central Office Equipment (COE).

NMPUMEYAHHUE J[lna untepdeiicoB SDSL BbIOOp crmocoba WHTEpHpeTanuy JHHEHHOTO koxa 2B1Q B maHHOM
peasm3zanmun  NSG  Linux He mpemycMoTpeH. Bceerma  mcmosnb3yercs — HOpMallbHas
MOCJICIOBATEIBHOCTD (CHAYaJa 3HAK, 3aTEM aMILTUTY/Ia).
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§2.6.3. Ocobennoctu ucnosb3oBanus moayias IM-SDSL B yerpoiictBax NSG-700

Wnrepdeiicusiii Mmonynes IM-SDSL h/w ver.2 moxer ucronb3oBaTbessi B yctpoicTBax NSG-700/4AU, NSG-
700/8A, NSG-700/12A h/w ver.5 u Gosiee paHHUX TOJNBKO B UPMEHHOM pekume amyisituu nopra Ethernet (Ethernet-
over-SDSL). Ha ynaneHHOH cTOpOHE NpH 3TOM MOJXET HCIIOJIBb30BAThCsA JIMOO TaKoW K€ MOIYNb BO BTOPOM
Mapmpytusarope NSG, 6o moct NSG-50 SDSL Bridge.

Monyne ycTaHaBIMBAeTCS TONBKO B OCHOBHOW pPa3beM paclIMpeHuss sl M MOAKIIOYaeTcs K BHYTPCHHEMY
unrep¢eiicy Ethernet kak yeTBepThIii mopT KoMMyTaTopa (cM. Yacts 3). [Tocne yctanoBKH

card sl im-sdsl

B cucteMe mnossisiercst MeHio phy sl. JlaHHOe MEHIO COAEPIKUT TOJIBKO IapaMeTphl, OTHOCAMIMECS K (U3MYECKOMY
ypoBHio SDSL: ckopocts, peskum COE/CPE u T.11. Hukakoii HoBbIH [P-uHTEepdeiic npu sToM He coznaercs. Tpaduk u3
JIMHUH NPOXOIMT Yepe3 KoMMyTaTop u oOpabaTeiBaercs nunrepgeiicom eth0, mostomy MAC-anpec u Bce nmapamerpst 1P
ycTaHaBJIMBaIOTCs B MeHIo port ethO.

NMPUMEYAHUE Watepdeticasrii Moayns IM—SDSL A/w ver.l u apyrue momymu IM—xDSL B yctpoiictBax NSG—
700 h/w ver.5 m paHee HCIIOB30BATHCS HE MOTYT.

B momudukamn NSG-700/4AU, NSG-700/8A, NSG-700/12A h/w ver.6 pazpéMm pacmupenus sl ocHamEH,
BMecTO BHyTpeHHero nHTepdeiica Ethernet, cuuxpoHHbIM HHTEpdEiicoM co ckopocThio 10 512 Kbut/c. B aT0T pazpém
MOTYT yctaHaBinuBaThcs Moaynu IM—IDSL, IM—SDSL, a taxke IM-V35-2 u IM-X21-2, paboratomue B 0OBITHOM
CHHXpOHHOM pexuMme ¢ wuHKancyasmuedt HDLC. ®upmennas wnkancymsiius Ethernet-over-SDSL B nmanHO#M
MoJu(DUKAIIMK HE TMONACPKUBAETCS. [Ipy HEOOXOAMMOCTH BMECTO HEE MOXXHO HCIOJIb30BaTh CTaHAAPTHYIO
nakarncyismuto Ethernet-over-HDLC, peanuzoBanHyto nporpammHo (cM. Yacts 3).
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§2.7. Hacrpoiika cnennajabHbIX HHTep(eiicoB

§2.7.1. Hacrpoiika unrepgeiico USB
Jnst moakrodenust BHEMTHUX USB-yCTpoiCTB MOTYT UCTIONB30BAThCS CIEAYIONINE THITH HHTEPEHCOB:

— Cwmennblie moayiin UM-USB Ha ycrpoiictBax NSG—-700 (nmena Buaa sN)
— ®uxcuposannsie moptsl USB Ha yctpotictBe NSG-1000 (nmena Buza usbN)
— Cwmennsie Mmogynun UM—-USB B nononHUTENBHBIX pa3beMax pacimpenus Ha yerpoiictBe NSG-1000 (nmena Buna sN)

Jns cmennoro moxynst UM-USB cnenyer yka3aTs TUII MOIYJIS:
card sN um-usb
[Tocne aToro mst HacTpoliku nmopToB USB Hcnonp3yroTes cinenyromue crenupuieckue KOMaHIpl:

encapsulation { printer | unused }
Br16op THITa BHENTHETO YCTPOHCTRA, MOAKIIOYeHHOTO K TopTy USB (M ero oTMeHa, COOTBETCTBEHHO).
Hpyrue tunst USB-ycrpoiicts B nannoi Bepcuu NSG Linux He nomnepxkuBatotes. [Tocie Beioopa
MHKAIICYJISLUH B MEHIO MOSIBIISIFOTCS ITyHKTHI, ClieNn(UYHBIE IS BRIOPAaHHOTO Kilacca yCTPOMCTB.

tcp-port { 9100 | 9101 | 9102 }
Tonbko Tipu MOAKIIIOYEHUH pruHTepa: HoMep nopta TCP, Ha koTopoM OyneT paboTaTh JaHHBIN TPUHTED.
[To ymomuanuto ycranoieH TCP nopr 9100. Eciu x ycrpoiicTBy noakiitoueHo 6ojiee 0HOTO IPUHTEpPa,
TO JJIsL K&XKJIOTO M3 HUX HEOOXO0MMO Ha3HAUYNTh YHUKAJIBHBIH HOMEp MopTa.

bidirectional { yes | no }
ToJIbKO TIpH MOIKITFOYEHUH TIPUHTEPA: BEIOODP IBYX- WIIH OJTHOCTOPOHHETO (OT yIAJICHHOTO KIUEHTa K
NPUHTEPY) pexuMa nepenadn. 110 yMoirdanuio ycTaHOBIICH ABYCTOPOHHMH pexxuM. Ecim npaiisep n
MporpaMMHOC 06GCHGT-ICHI/IG IMMpUHTEpA HC MMOAACPIKUBAIOT €TI0, MOKHO YCTAHOBUTH OHHOCTOPOHHHﬁ.

INPUMEYAHUE Peanmzanus mnpuHT-cepBepa B ycrpoiictBax NSG cootBercTByeT crnenndukanun JetDirect

komnannn Hewlett Packard. Ilepen mpuoOpereHmeM ycTpoicTBa M NpHHTEpa Ui COBMECTHOM
9KCILTyaTallid PEKOMEHIYeTCsl YTOUYHHTH, MOJJICPXKHUBACT JM JaHHas MOJENb NpHHTEpa TEXHO-
noruto JetDirect. IHpopMaIio o COBMECTUMOCTH MOXHO TIOJIyYHTh Ha CIHELHATHM3MPOBAHHBIX
Web-pecypcax W, B OTHENBHBIX CIydasX, B CIYX0axX TEXHHUECKOH TMOMICPKKH (HUPM-
MIPOU3BOIUTENIEH.
Cnricok MPOBEPEHHBIX MOJeNIel MPUHTEPOB, a Takxke agantepoB USB-LPT, noctymen na Web-
caiite NSG (http://www.nsg.ru) B pasmenax FAQ, ®Popym u JloxkymeHtanus/CrpaBodHbIC
Marepuansl. Kommanns NSG Oyner nmpu3HaTeabHa MOJB30BaTEISIM 32 JIIOO0YI0 (TIOJ0KHUTEIBHYIO
WA OTPHULATENFHYI0) HH(YOPMAITHIO O COBMECTUMOCTH JIPYTUX MOJIeNeH TPUHTEPOB.

Kpome Toro, x momymo UM-USB moxer ObITh monkirouéH BHemHuid USB-mozmem, mpu yclnoBuH, 4YTO OH
HOJIep )KUBaeTCs ApaliBepamu, uMmetomumucs B cucreme (Harmpumep, CMOTech CNU-510, CNU-550, nporpaMMHO
toxkaectBeHHple monymsiMm UIM-CDMA u UIM-EVDO, cootBercTBeHHO). B 3TOM ciiyuae MOIyib crlemyer
OIpENIENNUTh B CUCTEME KaK

card sN uim-cdma

1 faJie€ HaCTpanBaTh KakK MOZ[CMHLIﬁ MOAyJIb.
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§2.7.2. TexHo10orn4ecKoe ynpapjieHue — o01Iue CBeJIeHus!

Hapsimy ¢ wunHtepdeiicamu, mnpeaHa3HadyeHHBIMH Ul Tepeladd JaHHBIX, ycrpoiictBa NSG moamepKuBaroT
CrelMajbHble TUIBI WHTEp(EHCcOB, NpenHa3HAuYeHbIC Uil IOCTPOEHUS CHCTEM TEXHOJOIMYECKOTO YIPaBIICHHUS.
JlaTunKy M KOHTPOJJIEpHl, MOAKIIOYaeMble K HHUM, OCYIIECTBISIOT HEMOCPEICTBEHHOE YIpPaBJIEHHE U KOHTPOJIb
(u3MUeCKUX MapaMeTpoB (HANpPsDKCHUH, TOKOB, TeMreparyp U T.1.). C X MOMOIIBI0 BO3MOXKHO pPEIICHHE IIUPOKOTO
KpyTa BCIIOMOTATEeNbHBIX 331a4 ISl 00ecedeH s Ha/UIexKallero (yHKIIMOHUPOBAHUs BCETO KOMILIEKCa 000pyI0BaHMs,
Pa3MeIEHHOT0 Ha JAHHOW TEXHOJIOTMYECKOHU IO Ke, B YaCTHOCTU:!

— KoHTpons Hamuuws Hanpspkerwid mutanus (~220B, =60B wim nHOE B 3aBUCHMOCTH OT HOMHHAJA TaTIUKa)

— KoHTposnb HanpsiKeHUst pe3epBHBIX aKKyMYJISITOPHBIX OaTapeii

— KoHTpons cpabaTpiBaHus "CyXuMX KOHTakTOB" JI0OOTO THIA (CHUTHAIBHBIX KHOTIOK, KOHIIEBBIX BBIKITIOYATENEH,
"CYyXHX KOHTAKTOB" TEIIEKOMMYHHKAITMOHHOTO 000PYIOBaHUS | T.II.)

— BrurodeHue 3IeKTponUTaHkss 000pYAOBaHUS M IPYTUX DIIEKTPHUECKUX Lierel (Kak caab0TOYHBIX, TaK ¥ CUJIOBBIX B
3aBHCHMOCTH OT HOMHHAJIA KOHTPOJUIEPOB)

— Iepe3arpy3ka npobieMHOro 00opynoBanus myTéM 3ambikanus nernd RESET win npepeiBanus 1ieny MUTaHUAS

— MOHUTOPHHT MOKAPHBIX, OXPAHHBIX U JP. CUTHATH3AINH.

— BkimioueHne cUTHANBHBIX Ta010, CHPEH, OJIOKUPOBKA ABEPEH U T.11.

— KoHTpons Temmeparypsl

— VYmnparieHue CUCTEMaMU KIUMAT-KOHTPOJIS

I[JIH peuicHud 3aaa4 TCXHOJIOTrMICCKOT0 YIIPAaBJICHUA MOT'YT UCIIOJIb30BATHCA CICAYIOIUE KOMIIOHCHTBI 060py,HOBaHI/IHZ

— KonTtpomiep nmuckpetrHoro BBoja-BeiBoga IM—DIO-2 i HEMOCPENCTBEHHOTO VYIPABICHHS ¥ KOHTPOJIS
c1a00TOYHBIX DIIEKTPUUIECKUX IIeTed M "CyXMX KOHTakToOB". B coueTaHWm ¢ BHEITHHMH aJanTepamMul WIH peie
(ycrpotictea JIYIIIT) MOkeT UCTIOIB30BATHCS TAKXKE JUIS YIPABICHUS CHIIOBBIMH DJICKTPUIECKUMU TICTISIMH.

— Hurepdeiicupiit Moxyns 1-Wire, mpeHA3HAYEHHBIN JJIs1 [TOIKITFOYCHUS IIXPOKOTO aCCOPTUMEHTA BHEIIHUX JTATYH-
KOB U KOHTPOJUICPOB TIO TOMOJIOTHH "IIENOYKa" MOCPEACTBOM HU3KOCKOPOCTHOW MOCIICIOBATEIbHOM muHbl 1—Wire.
Monynb ycTaHaBIUBAETCA B JTI000H pa3bEéM pacIIupeHws], IMEIOINH BHYTPEHHUH aCHHXPOHHBIN HHTepderic.

— Buemmnwnii agantep RS-232/1-Wire, nmoaxitoyaemblii K 11000My U3 aCHHXPOHHBIX TOpTOB RS-232 yerpoiictB NSG.
OYHKIUOHANBHBIE BO3MOXXHOCTU YCTPOWCTBA MpPH HCIOJIb30BAHMU JAHHOTO ajanTepa TaKUe K€, KaKk U IpH
UCIIOJIb30BaHUN CMEHHOTO MHTepdeiicHoro Moayms 1-Wire.

— BcTpoeHHnbIe ienmn JUCKPETHOTO BBOAA-BBIBO/IA HA OTACNBHEIX THIIaX ycTpoitcTB (NSG—709)

— BcrpoenHsle mporpaMmupyeMble KHOIIKM Ha OTAEIBbHBIX TUMax yctpoictB (NSG-700 A/w ver.5 n crapie)

JlocTynm KO BCeM THIIAaM TEXHOJOTHYECKHMX JaTYUKOB M KOHTPOJUIEPOB B maHHON Bepcun NSG  Linux
OCYILECTBIISICTCS CTAaHIAPTHBIMU CpEACTBAMH CETEBOTO YIpaBIeHHA — 4depe3 HHTepdelc KOMaHAHON CTPOKH
(xoHcoms, Telnet, SSH, X.25). B mocnenyronux Bepcusix mpemxycMmarpuBaercs peanusaius Web- u SNMP-ynpaBnenus,
Mo Mepe MoTpeOHOCTH B HUX. KpoMme TOro, TeXHOJOTMYECKOe YIpaBlieHHe YAOOHO BIUCHIBAECTCS B MexaHU3M SMS-
ynpaBlieHus, UIMeroIuiics B ycrpoiictBax NSG (cm. Yacts 1, Yacts 3).

ITomumo 3toro, ycrpoiictBo NSG MOXXKET caMOCTOSITENIbHO KOHTPOJIUPOBATh COCTOSHUE JATYNKOB, APYTHe COOBITHS
Ha OopTy (HampuMmep, M3MEHEHHE COCTOSHHS CETEeBBIX HHTEp(EicoB) M pearupoBaTb Ha HUX CpadaThIBaHHEM
KOHTPOJUIEPOB, U3MEHEHNEM KOH(UTypauny ycTpoicTBa (Hanpumep, 100aBICHHEM WIH YAaJeHUEM 3aluceil B Tabauie
MaplIpyTH3anuy) U T.I. BBHAY TOro, 4to HaOOp KOHTPOJMPYEMBIX COOBITHH M OTBETHBIX AEHCTBHH MOXKET OBITh
Ype3BbIYaHO MIMPOKMM, B JaHHOW Bepcuu NSG Linux mnoBexeHHe ycTpoiicTBa ONHUCHIBACTCS CLEHAPUIMH,
HalMCaHHBIMM Ha SI3bIKE HEIOCPEICTBEHHO KOMaHAHOW oOmoukm Linux. Hampumep, ecimm x mopty sl moaxiouéH
JIaTIUK TeMIieparypsl ¢ uneHtudukaropom 1046FE6201080072, To cneayronui HECIOKHBIA CKPUTIT:

#!/bin/sh

while true; do
TEMP=$(config-nsg port s1 one-wire device 1046FE6201080072 show)
if echo $TEMP | grep -v "t = 2"; then
at sms +79012345678 "$(hostname) $TEMP"
fi
sleep 3600
done >/dev/null 2>&1
)&

OJIMH pa3 B Yac CYHUTHIBAET MokazaHws natdauka (B ¢opmare 1046FE6201080072t = DD.D) m moceutaer SMS Ha

YKa3aHHBIH HOMEp B cllydae, ecii TeMreparypa okaxkercs Hmke 20°C i Beime 29,9°C. TTogpobHOE pyKOBOACTBO IO
MPUMEHEHNI0 ckpunToB Linux B ycrporictBax NSG npuseaeHo B Hactu 6.

YHpOIIIéHHOC OIMMCAaHUC B3aMMOCBSI3U MCKAY Ha6J'HOHaeMI)IMI/I COOBITHSIMH M OTBETHBIMH peakuusaMu YCTPOﬁCTBa
npeanojiaracTcsa peajin3doBaTb B IMOCICAYIOIMIUX BEPCHUAX NSG Linux 1o MEpE TOro, KakK IIOJb30BaATCISIMU 6y[lyT
C(l)OpMyJ'IPIpOBaHLI TUIIOBBIC 3a/1a4U U aJITOPUTMbI TOBCACHUSA YCTpoﬁCTBa.
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§2.7.3. YnpasjeHue KOHTpo/iepaMu U JaTunkamu 1-Wire

Jnist HoAKITIoUeHHsT BHEITHUX YCTPOHCTB 1-Wire K acHHXpOHHOMY MOPTY 4epe3 BHEIHUH agantep RS-232/1-Wire
HEoOX0IMMO IIPEIBAPUTEIFHO YCTAHOBUTH THIT HHTepderica RS—232 n nHkancynsnuio one-wire:

card sN im-v24 (monvko ona cmennvix mooyaeu IM=V24, IM=V35, IM-V35-2, IM-V24A4)
port <ums>
physical-layer async (moavro 0nsa cmennvix modynei na waccu NSG—800, NSG-900)
encapsulation one-wire (05 6cex nopmos aN unu sN)

JLis mogKITFoYeHHS BHEITHUX yeTpoicTB 1-Wire depe3 cMeHHbIH naTepdeiic IM—1W noctaTodHo yCTaHOBHUTH
card sN im-1w
TOT/Ia SAVMHCTBCHHOW BO3MOXHON HHKAIICYJISIMEH I TaHHOTO mopTa OyneT one-wire.
JanbHelimas HacTpoiiKa MPOU3BOAUTCS BO BCEX CIyYasiX B CIEAYIOIIEM y3JI€ MEHIO IOpTa:
one-wire Bxoz B MEHIO HACTPOHKH M KOHTPOJISL YCTpoicTB 1-Wire.
Menro (config-one-wire)# coaepKuT CIeAyOIUe KOMaH/IbL:

autoconfig { add | init | update }
IIpockanupoBath MUHY U HACHTU(GUIIMPOBATH OIKITIOYEHHEIC K HEll YCTPOHCTRA:
add OOHOBUTH KOH(UTypaIuro MuHEL. HacTpoiiku Bcex paHee CKOH(DUTYPHPOBAHBIX
YCTPOMNCTB COXPaHSIOTCS, JaKe €CIM OHU OTCYTCTBYIOT B IaHHBIII MOMEHT.
update  J1o6aBHTH K KOH()UTYPALIMU BHOBB IOJKIIOYEHHBIC YCTPOICTBA U MPOBEPUTH HATUUUC
paHee CKOH(QUTYPUPOBAaHHBIX YCTPOHUCTB. Y CTPOUCTBA, OTCYTCTBYIONIUC HA JIUHIH,
YAAISIOTCA U3 KOH(PHUTYpanny; CYIIECTBYIONIHE — COXPAHAIOT CBOU HACTPOHKH.
init ITonHOCTHIO MHULIMAIMU3UPOBATH IIUHY, TTPH 3TOM BCE HACTPOUKH CYIIECTBYIOIIUX
YCTPOKCTB, ClIeTaHHbIe B KOMaH e device, OyIyT 3aMeHEeHbI HACTPOWKAMHU 110 YMOTIaHHIO.
Crcok 0O0Hapy)EHHBIX YCTpOHCTB 1-Wire MOKHO TpOCMOTpeTh KoMaHoH device ?.

show CunrtaTh MOKa3aHUs BCEX JATYMKOB U COCTOSHUE BCEX KOHTPOJUIEPOB, MMOAKIIOUEHHBIX K mHHE. [IpruMep
BBIBOJA:

nsg(config-port-s1)# one-wire show

1046FE6201080072 t = 24.2

3A45FD000000004B swt A = short, B = open

20C2BBOAOO00003A V1 = 12.4V2 =12.0V3 =13.1V4 =12.8V = 50.3

B manHOM ciydae mepBoe YCTPOHCTBO €CTh AATYUK TeMIepaTpyphl. Bropoe (switch) MOXeT OBITh Kak
JIATYNKOM, TaK ¥ KOHTPOJUIEPOM 3aMbIKaHHsI/Pa3MBIKaHHSI dJIEKTPHUYECKUX 1erneit (cM. Huke). Tpetbe —
AHAaJIOTOBBII BOJBTMETP, U3MEPSIOLINI HANPsDKEHHE Ha OaTapee 13 4 akKyMyIsiTOpOB (110 OTAEIHHOCTH U
CYMMapHOE).

device <upeHTUdMKaTOP>
Bxox B MeHI0 KOHDUTYpUPOBaHHUS 3aJaHHOTO ycTpoiicTBa. Kaxkmoe ycTpoiictBo 1-Wire nmeer
YHHUKaJbHBIN HOMep U3 16 mecTHaanaTupuIHbIX Udp, YKa3aHHBIA Ha ero Homepe. [1o aToMmy HOMepy
ompeieNsieTcs (YaCTUYHO) €T0 TUT U POPMUPYIOTCS OCTaIbHBIC MTyHKTHI MEHIO.
st yeTpoiicTB, yKe onpeeaéHHbIX CHCTEMOMH, IOCTATOYHO BBECTH TOJIBKO MEPBBIE HECKOIBKO LU}
HOMepa, 03BOJISIONINE OAHO3HAYHO BHIOPATh UX.
Ecnu yerpoiicTBo OBLIO paHee OTKIIOUEHO KOMaHAo# No device, To koMaHaa device moaKiIovYaeT ero
CHOBA.

no device <naeHTudmKaTop>
[IpuHyAUTETHHOE UCKITIOUEHHE BHIOPAHHOTO YCTPOMCTBA U3 KOH(HUTYPAIHH.

MNPUMEYAHUE Ilpu uckitoueHNH yCTPOUCTBA M3 KOH(HUIryparuu Tekymiee GU3HIECKOEe COCTOSHHE €r0 BBIXOJIOB
COXpaHsEeTCA BIUIOTH JO BBIKJIIOUEHUS TUTAHUSL.

Menro otnenbHOTO yerpoiictBa 1-Wire (config-device-ugenrugukarop)# conepkut cieIyromnue KOMaH/IbL:

description ~ AZMUHHCTpPaTHBHOE ONKCAHUE JAHHOTO JaTYMKa MM KOHTPOJUIEpa — TEKCTOBas CTPOKA JIMHOU 10 255
3HaKoB. Ecnu cTpoka cofep xut npoOensl, ée He0OX0JUMO 3aKITIOUUTh B KABBIUKH.

show BriBectu coctosnue ycrpoiictBa. @opMar BbIBOJIa 3aBUCUT OT YCTPOWCTBA U OT YHCJIA €T0 BXOJIOB U
BBIXOJIOB.
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type { pexxuml | pexum2 | ... }
Pexxum pa60TLI yc’[‘pOﬁCTBa — B TOM CJIy4ae, €CJIM OH HE ONpeACIACTCSA OAHO3HAYHO 11O I/IILGHTI/I(i)I/IKaTopy.
B wacTHOCTH, YCTPOHCTBA TUCKPETHOT'O BBOAA-BBIBOA MOT'YT OBITh anmapaTHO CKOH(QHUTYPHPOBAHBI IS
paboTHI KaK B KAUYECTBE JATYMKOB (BBOJ), TAK M B KAYECTBE KOHTPOJICPOB (BBIBOM). [IJI HIX HCIIONB3Y-
HOTCA 0603Ha‘ICHI/IH, COOTBETCTBYIOIIIUEC UX HOMCHKJIATYPHOMY HOMEPY, HAIPpHUMCP:

nsg(config-one-wire-device-3a45fd000000004b)# type ?

ic-d2b read write switch
ic-d2i read only switch(dflt)
ic-d2i-220 220 volt switch
ic-d2i-60 60 volt switch

3neck nepBast 4acTs iC siBisieTcs obmiel u o3navaeT Industrial Controller. Bropast yacts cocTouT U3 Tpéx
CHMBOJIOB, 0003HAaYaIOIINX COOTBETCTBEHHO:

— TUI BXOJIOB/BBIX0JIOB: d (TUCKpPETHEIIT), @ (aHAJIOTOBEIH), t (TeMnepaTypa) u T.II.

— YHCIIO BXOJIOB/BBIXOJIOB

— HampaBJIeHHe CUTHaJA: | (BBOJ), O (TOJIBKO BBHIBO, THIIOTETHYECKH) YIIH b (IByHATIpaBICHHBIH)
Heobs13aTenbHast TpeThs YaCTh XapaKTepU3yeT HOMUHAI KOHTPOJIMPYEMOro IapamMeTpa.

JI1st maTanKa TeMIiepaTypbl BO3MOXKEH BBIOOp €IMHUII U3MEHEeHHsI celcius (1o ymMomdanuto) o
fahrenheit.

short{a|b]| ..}

open{al|b]..}
Tonbko 11 yCTpOMCTB, padOTAIONIMX B KaueCTBE KOHTPOJIIEPOB TUCKPETHOTO BBIBOAA (ic-dNb-XXX):
3aMKHYTHb WJIM PA3OMKHYTb 3aJaHHBIC JJICKTPUYCCKUE LEITU, COOTBETCTBCHHO. BXOZ[HLIC " BBIXOIHBIC
mapbl Ha BCeX AUCKPETHBIX JaTUYMKaX HUMEHYIOTCS TocienoBarenpHo A, B, ... umu 0, 1 ... u 1.1., B
3aBUCHUMOCTH OT UX YMCJIa HA KOHKPETHOM YCTPOWCTBE.
Ecnu mens n3HagaibHO ObLIIa 3aMKHYTA, TO KOMaH a short He IPOU3BOANT HUKAKOTO NeHCTBHS. AHAIO-
TUYHO, €CJIN LCIIb N3HAYAJIbHO OblIa pa3soMKHYTa, TO KOMaH/Ja open He IMPONU3BOAUT HUKAKOT'O HCﬁCTBHH.

MPUMEYAHHME show, short u open sBisieTcss KOMaHIaMH, a He TTapaMeTpaMHu, U He COXPaHIIOTCSA B KOHQHUTypaIiuu
yCTpOMCTBa.

KoHeuHnble cOCTOSHUS, BEICTABICHHBIC KOMaHIaMu Short i Open, COXpaHSIIOTCS HEOTPaHUYCHHOE BpEeMs — JI0 TeX
op, MOKa OHU He OYAYyT M3MCHEHBI CIICYIONICH KOMAaHIOW, WK UHBIME cpencTBamu yrpasienus (SNMP, HTTP), umu
nepe3arpys3Koil Bcero yCTpoicTBa o MUTAHHIO.

BHUMAHUE Jus Bcex koHTpoiiepoB NSG 1-Wire HavanpHOe (U3HYECKOE COCTOSHHE BBIXOJIOB,
yCTaHaBIMBAaEMOE I10 BHIKIFOUCHUIO MMUTAHUS, 3aBUCUT OT KOHKPETHOH MOJIEITH.

Copoc cocTostHUs GU3NIECKUX BHIXOJIOB MPHU pecTapTe ympasisoniero ycrpoiictsa NSG nim ero

MOpTa 3aBUCHUT OT CIIOCc00a IMOAaYu MUTaHUA Ha mHUHY 1-Wire:

— Ecnu nutanue Ha mmHy noAaéTcs OT aBTOHOMHOIO ajantepa 5 B, To pectapT ynpapisitoiero
YCTPOHCTBA HE BIUSAET HA COCTOSHIE KOHTPOJUICPOB.

— Ecim mmHa HEe WMeeT aBTOHOMHOTO IHTaHHWS, HO MOJAKIIOUEHa depe3 Moaynb IM—1W,
TO WTaHKE HA HEH TepseTCsl TOJILKO PHU pecTapTe BCET0 YCTPOUCTBA 10 MUTaHuI0. PectapT mo
Ha)KaTUIO KHONKM Reset MM MpOrpaMMHO, a TakKe PecTapT OTACNIBHO MOPTa, HE MPEPHIBAIOT
MUTaHKS [IUHBI U, COOTBETCTBEHHO, HE CKAa3bIBAETCS HA COCTOSHUN KOHTPOJIJIEPOB.

— Ecnu muHa He MMeeT aBTOHOMHOTO THTAaHUS M IOJKIIOYCHa K aCHHXPOHHOMY IOPTY 4Yepe3
BHelmHuH amantep RS-232/1-Wire, To pecrapT mopra, MpOW3BEAEHHBIH JIOOBIM CHOCOOOM,
NPUBOAMT K MPEPHIBAHUIO TUTAHUS IIUHBI M, COOTBETCTBEHHO, K cOpOCy (PM3NUECKHUX BBIXOJIOB
BCEX KOHTPOJIIEPOB B HCXOAHOE COCTOSIHHE.

ITomMuMoO yTIpaBieHHS W3 OCHOBHON KOMaHIHOW 000JOYKH, NOCTYM K YCTpohcTBaM 1—Wire MOXKET OCYIIeCTBISATHCS
MIPU TIOMOIM YTWJIMTHI NSGOW M3 KOMaHIHOW 000104uky Linux. JlaHHBIA BapuaHT yA0O€H IJIsl MCIIOJE30BAHHS B
CKpHUNITaX W BHEIIHUX cHcTeMax yrpasieHus. [TloapooHo 006 ncnons3oBannu komaua U yruiaut OC Linux cm. Yacts 6.
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§2.7.4. YupasieHne KOHTPOJLIEPOM TUCKPETHOr0 BBoAa-BbiBoAa IM-DIO-2

Jiist paboThI ¢ KOHTPOJUICPOM TUCKPETHOTO BBONA-BEIBOJA IM—DIO-2 HE0OXOIMMO YCTAHOBHUTDH CIICAYIOUIMA THII
UHTEP(EHCHOTO MOJTYJIS:

card sN im-dio
IMocre 3TOro B MEHIO MOPTA MOSIBISIFOTCSI KOMAH/bI, crieiuduiecKue sl JAHHOTO THUIIa MOYJIeH:
show IToka3aTh TeKyIee COCTOSTHAE BXOIHBIX M BRIXOMHBIX Iene (Open/Short).

short outN

open outN
KomaHap! 11 pa3oBoro ynpaBiieHUs] yKazaHHOM BEIXOAHOH 1iemnbio (N=1...4): 3aMbIKaHUS 1
pa3MbIKaHUs, COOTBETCTBEHHO.
Ecnu nens m3HavagbpHO OblIa 3aMKHYTa, TO KOMaHAa short He MpoOU3BOIUT HUKAKOTO AEHCTBUS. AHAJIO-
THYHO, €CITH IETIb M3HAYaIbHO ObliIa Pa30MKHYTa, TO KOMaH/1a OPEN He MPOU3BOAUT HUKAKOTO JEHCTBHS.
KoneuHsle cocTOSIHUS, BBICTaBICHHBIE KOMaHAaMu Short 1 Open, COXpaHsIOTCsl HEOTPaHUIEHHOE BPeMs
— J10 TeX II0p, IT0Ka OHHU He OYAYT N3MEHEHBI CIIEAYIOIIECH KOMaH/I0|, MM UHBIMHU CPEICTBAMHU
ynpasnenust (SNMP, HTTP), unu npu pectapre nopra, WIH PU pecTapTe BCETO YCTPOHCTBA.

MNPUMEYAHHUE show, short u open siBisieTcst KOMaHIaMu, a He TapaMeTpaMu, U He COXPAHSIOTCS B KOHPUTYpaIin
YCTpOMCTBA.

poll-time <10 ... 10000>
Y CTaHOBUTH NIEPHO]T ONPOCa BXOIHBIX IIeTell, B MIITUCEKYHAaX. MeHBIITe 3HAYeHUS 00CCIICUNBAOT
OoJee ONepaTUBHYIO PEAKIUIO Ha W3MEHCHHUS COCTOSIHUS BXOJIOB, OOJBIINE — CHIDKAIOT HATPY3KY Ha
npoueccop. 3Hadenue mno ymordanuo — 1000 mc.

initial outN { short | open | undefined }
BriOpaTh HauabHOE COCTOSTHUE YKa3aHHOW BhIXOMHOH nenn (N=1...4):
short 3aMKHYyTa (BKJIFOUYCHA).
open PazoMkHyTa (BBIKIIFOUCHA).
undefined He ompenenero (TekyInee COCTOSHUE OCTaETCst Oe3 H3MCHEHUIN).
HasnayeHHbIe TakMM 00pa30M COCTOSIHUSI yCTaHABINBAIOTCS KaXKABIH pa3 MPH pecTapTe MopTa Wiu
YCTpOMCTBA B IIEJIOM.

trap-on-event { [in1] ... [in8] | nothing }
Crmcox BXOIHBIX LiETIeH, 1o cpabaThIBaHUIO KOTOPHIX OyAyT oTchuIaThes coodmenuss SNMP (traps).
[Tpu 3Hayenun nothing ankakne SNMP-coobuieHnst 00 U3MEHEHNH COCTOSHHS BXOJIOB HE MOCBUIAIOTCS.
[TapameTp 3ape3epBUPOBaH AJIs MOCIEAYIOMIETO MPUMEHEHHs, TTOCKOIBKY B TeKyIiei Bepcuu NSG Linux
SNMP-ympasnenne moayisimu IM—DIO He peanu3oBaHo.

§2.7.5. YnpagsiieHue KOHTPOJJIEPOM AHUCKPETHOr0 BBOAa-BbIBO/AA B ycTpoiictBe NSG-709

YerpoiictBa NSG-709, Beimonnennsie B popmate kapT PCI, HIMEIOT BCTPOEHHBIH KOHTPOJUIEP AUCKPETHOTO BHIBOJIA
Ha 2 nenu. OH npenHa3HaueH A ynpasieHus nensto RESET u, B 3aBUCHMOCTH OT BO3MOXHOCTeH 1 HacTpoek BIOS,
nensl0o POWER xocr-koMmnbrotepa. Bbeixonel atux nemnei moakmrodarorcs k koHTakTaM RESET u POWER Ha
MaTepUHCKOH IUIaTe XOCT-KOMIIBIOTEpa, IapajlieIbHO MITATHRIM KHOIKAaM Ha ero Imaccu. B 3aka3HbIX MOIU(HKAIUIX
YHCIIO IIENEeH IUCKPETHOTO BBOAA-BBIBOJA MOJKET OBITH YBEIMYEHO 10 8 Ui IMOJKIIOYCHUS] MPOTrPaMMHUPYEMbIX
KHOTIOK, TIPOTPaMMHUPYEMBIX CBETOJHOAHBIX HHINKATOPOB H T.II.

i yripaBneHus HEeTsIMA KOHTPOJUIEpa MCTIONB3YeTCs CIeAyIomas KoManaa B MeHro (config-nsg)#:

sensor iol <1...8>
Bxox B MeHI0 ynpaBlieHUs! BRIOPAHHOH IIETIBIO.

Menro ynpapieHus A KaXI0U BHIXOIHON LEMU COACPKUT KOMaH/Ibl:

show BriBecTn onmcanue 1enw, e€ pakTudeckoe cocTosiHue (value) u cocTosHue, 3aTUCaHHOE paHee B PETUCTP
(latch). ITocnenaue 2 3HAaYCHUS MOTYT OTJIMYATHLCS, €CITH ¢ MOMEHTA 3aliCH (DAKTHIECKOE COCTOSTHHE
1eny ObUTO M3MEHEHO KaKUMHU-TTH00 MHBIMHU cpencTBaMu. Du3ndeckuii CMbICT cocTostHUH 1 1 0 3aBHCHT
OT THUMA LETH.

Onucanue (Jat.) Onucanue (cyr.) cocrosinue 1 cocrosinue 0
led driven switch | IMCKpETHBIN BBIBOJ C ONTPOHHOM Pa3BsA3KOH | IeNb Pa3OMKHYTA | IIENb 3aMKHYTa

IIpu BKJITIOUEHWH NTUTAHUS YCTPOICTBA HA BCEX BBIXOJIaX ycTaHanuBaeTcs coctosnue 1. [Ipu
nepe3arpy3Ke yCTpOUCTBa 0¢3 OTKIIFOUCHUS MUTAHUS COXPAHICTCS TEKYIIEe COCTOSTHUE BBIXOJIOB.
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state { open | short | reset | toggle }
VY cTaHOBUTE COCTOSIHHAE BLIXOILHOﬁ nemnu:

open VcranoBurh cocrosiHue 1.
short YcraHoBuTh coctosaue 0.
reset YcranoButh coctosinue 0 Ha BpeMs, 3alaHHOe mapaMeTpoM reset-delay (cm. Hike), mocie

3TOTO yCTaHOBUTH cocTosgHue 1. Eciu nens n3HavaibHO HaXOouiIach B cocTossHUM 0, TO
oHa OyzeT TOJBKO MmepekiiodeHa uepe3 BpemMs reset-delay B cocrosaue 1.
toggle Y CTaHOBUTH COCTOSIHUE, IPOTHBOIIOJIOKHOE TEKYIIIEMY.

reset-delay <1...10000>
Y CTaHOBUTH JJIMTENLHOCTh HAXOXKACHUs B cocTostHnu 0 171st komau bl state reset, B MiuMcekyHaax.
3nauenue no ymomganuio — 1000 mc.
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IIpunoxenune 2—A. Pe:xuMbl CHHXPOHU3ALMH MOCJIe0BATEIbHBIX MHTEpPdelicoB

§2—-A.1. Cunxponnbie uaTepdeiicei DCE/DTE

®uzndeckue cuaxpoHHble uHTEepdeticel DCE/DTE ammapatypst NSG, kak u psma Apyrux TpPOU3BOIHUTENEH,
OCHAIICHBI CTIEIHATbHBIMHI Pa3beMaMHu, JIsl KOTOPBIX HET OOIIETIPUHATON CXEMBI pacraiiky BEIBOJIOB (B JAHHOM CIIydae
s10 DBH-26f). [ToaTOMy OHM HE UMEIOT KaKoro-1nbo OINPEAEIeHHOTO anapaTHoro Tuna. Takue nHTepdeiics Beerna
UCTIOJIB3YIOTCS CO CIIENMAIBHBIMH KaOesIMU, MMEIOIMMHI Ha OJHOM KOHIlE ()MPMEHHBIH pa3beM, a Ha IpyroM — OAWH
U3 CTaHJApTHHIX pa3beMoB ¢ pacnaiikoil BbiBogoB DCE wmum DTE. Yino6Ho cuurarh, uro mHTEp(dEHCHBIH MOAYIH
BMecTe ¢ KabesleM MpeACTaBisieT co00 eMHOE [eJI0e M TOJIBKO Kak I1eJI0€ HMEET TOT HIIM WHOH THIL.

JUis coemuHEHUS C IPYTMMH CUHXPOHHBIMH YCTPOWCTBAMHU HCIONB3YIOTCS COOTBETCTBYIOIIME HHTEp(EHCHBIC
kabenmn u nepexoauuku NSG:

Ka0eas DTE Ka6ens DCE

Hntepdeiic Pazbem Ha kabene pist Pazbem Ha kabese 1is

Obosnauenne noakauennsa Kk DCE Obosnauenne noakaodenns kK DTE
V.24 CAB-V24/D25/MT DB-25m CAB-V24/D25/FC DB-25f
V.35 CAB-V35/M34/MT M-34m CAB-V35/M34/FC M-34f
V35TTC CAB-V35/M34/MT/T M-34m CAB-V35/M34/FC/T M-34f
RS-530 CAB-530/D25/MT DB-25m CAB-530/D25/FC DB-25f
X.21 CAB-X21/D15/MT DB-15m CAB-X21/D15/FC DB-15f

Bce kabemu DTE ochamiens pazsemom "mama" st moaxmodennss K DCE u umeror B HazBaHuu uHIeke "M", a Bce
kabenmn DCE — pazpemom "mama" u umeror unaekc "F". D1o npaBuiio coOiionaercs B yCTpoiicTBax OONBIIMHCTBA
MPOU3BOJUTENEH, NPEACTaBICHHBIX Ha pblHKEe. OIHAKO OHO HeE SBIsEeTCS aOCOIMIOTHBIM, IOATOMY B KaXKIOM
KOHKPETHOM ClIydae clieflyeT oOpaTHTh BHUMAaHHE Ha JOKYMEHTAIHMIO JUIsl Ka)KAOro ycTpoicTBa. MIMeHHO i oTOM
LIeTIM B IOKYMEHTALNH, KaK IIPaBMIIO, HOJHOCTHIO MPUBOUTCS Ha3HAYCHUE KOHTAKTOB Pa3beMOB.

Jns coepnHenus nByx yctpoictB NSG npyr ¢ apyrom HanpsiMyro (6e3 MoJeMOB) HEOOXOJUMO HCIIOIb30BaTh /1Ba
kabemst, DTE u DCE, coemuHeHHBIX MMOCIe0BaTeILHO (CM. IPUMEpP HUXKE B JaHHOM paszene). [TonpoOHoe ommcanme
pa3peMoB W pacmaiika kabemeit NSG mpuBeNeHB B OOKYMEHTE: MyibmunpomoKkonibHvle Mapupymusamopsl u
xommymamopwt naxkemos NPS—7e, NSG—500, NX-300, NSG-800. Mooyau pacuupenus u unmepeiichvle kabenu.

B xmaccuueckoit cxeme "TepMHuHAI-MOAEM" POJIb UCTOYHUKA CHHXPOHM3AIMM BCETa BO3JIAaraeTcsl Ha YCTPOMCTBO
DCE. Ero mpueMHHK W TepeaTINK CHHXPOHU3HUPYIOTCS OT BHYTPEHHETO TeHepaTopa, a MPHEeMHHK M IepelaTduK
ycrpoiictBa DTE — ot curnanos Receive Clock (RC), Transmit Clock (TC) unrepdetica. Takum 06pazom, CKOPOCTh
nepenayd B JIMHHAM omnpeaensercs ycrpoiictBom DCE B cooTBeTcTBHM € ero nmapamerpom baudrate. [ns yctpoiicTBa
DTE napametp baudrate sBnstercst cipaBo4HBIM.

RxD
nepeaaTymk | [PUEMHUK

N ST &

¥ >——y

MPUEMHUK |~ nepeaaTtymk

MporpamMMHas
0bpaboTka AaHHbIX
/ \

_|
0
MporpamMMHas
0b6paboTka AaHHbIX

Yctpolicteo DCE Yctpoiicteo DTE
(mode internal) (mode external)

CurHxpoHusauus B knaccudeckon cxeme DTE/DCE

CeTteBble yCTpOiiCTBa, B OTJIMYKE OT MOJEMOB M NPHUKIAJAHBIX KOMIBIOTEPOB, HE HMEIOT CTOJb OJHO3HAYHON POJIH.
B KaXXIOM OTJENbHO B35STOM COCIUHEHHH MOTYT KaK CIYXHTh HCTOYHHKAMH/TIOTyYaTesIMUA Tpaduka (T.e. SIBIATHCS
ycrpoiictBamu DTE), Tak u mepenaBats Tpaduk Apyrux yCTpoHCTB (T.e. BRIMOMHATH GpyHkmuu DCE). Ecau 0sa ceme-
8bIX YCMPOUCMBA COeOUHEHbL OpYe C OPY20M HANPAMYIO, MO 8ce20a 00HO u3 nux uepaem poav DTE, opyeoe — DCE.

Amnmnapatssiil Tun nopra NSG 0JHO3HA4YHO ONpenenseTcs, KaK y»e FOBOPUIIOCH BBIIIE, MOAKIIOUEHHBIM K HEMY
kabenem. IlporpammHas HacTpoidika CHHXpOHM3aIMM (TapamMeTp mode) IOoKHa COOTBETCTBOBATH BHIOPaHHOMY
anmapatHoMy tumy. JIBa mopra WAN, coeauHeHHblE Opyr C APYrOM CHHXPOHHOHM JMHUEH, MOJXKHBI HMETh
acMMMETpUYHBIC 3HAaYeHUs IapameTpa mode — internal s ogroro u external mis npyroro. 3nadueHue mode internal
cooTBeTCTBYeT nHTepdeiicy ¢ anmmaparusM tuiom DCE, mode external — untepdeiicy ¢ anmaparusiv tunom DTE.
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a) Padora B kauecrBe DCE:

Jnst moaxmrouenus [1K mmu cepBepa k yerpoiictBy NSG ucnomssyetcst kabens DCE (manpumep, DBH-26m/DB—
25f). B atom ciyuae ¢pusndeckuit maTepdeiic ycrtporictea NSG BMecTe ¢ kabeiaem nmeet anmapataeiid Tun DCE.

e N Network

1 1
| DCE cable :
1
|DB—25m>i> DB-25f DBH-26m > DBH-26f i
o -
— DCE Ej;k
SYNC mode internal Ko
(N )
Host (DTE)
MoakntodyeHune cepeepa (DTE) k yctponctBy NSG no CMHXPOHHOMY KaHany
BHUMAHUE [Ipy HenmocpeACTBEHHOM COEAMHEHHH C XOCTOM IO CHUHXPOHHOMY KaHaJly HCTOUYHHUKOM

CHUHXpOHHM3aIuM sBisiercss yctpoiictBo NSG wm s gaHHoro ¢usnueckoro wuHTepdeiica
ycraHaBinuBaercss mode int. XocT momkeH OBITh CKOHGUTYPHPOBaH Al CHHXPOHHM3ALMH OT
BHEIIIHEr0 UCTOYHHKA.

0) Padora B kauecrBe DTE:

Jns mopkirouenust yerporictBa NSG Kk MOeMy WIN APYrOMYy YCTPOHCTBY IEpeaadyy JaHHBIX UCIIONIB3yeTcs Kabelb
DTE (nanpumep, DBH-26m/DB-25m). B atom ciyuae ¢pusmueckuii natepdeiic ycrpoiictea NSG BMecTe ¢ kabenem
umeet annapatssiil Tun DTE.

e A .
; DTE cable ! Modem
| [pBr-26r< DBH-26m| [DB-25m >1 > DB-25f| (DCE)
| 1
s/ DTE <=
e mode external SYNC EmEEE
L)
Line
Modem A DTE cable [\
)
(DCE) | DB-25f < 1< DB~25n {rmmeedDBH-26m_>DBH-26f| !
— DTE Network
Systems
EEEEE SYNC mode external Grotio
N )
MopemHoe coeamHeHne mexay AByMs ycTponctsamm NSG
BHUMAHUE B nmanHOW cXeMe HWCTOYHHUKOM CHHXPOHH3AIMU IS KaXmoro u3 ycTpohcTB NSG sBisiercs

COCIMHEHHBIM C HHM MoaeM. B 23tom ciydae nmus  ¢usmdeckoro wuHTepdeiica NSG
ycraHaBimmuBaetcs mode ext. (O6paTute BHIMaHue Ha HanpaBierne ctpeiok SYNC Ha pucyHKax.)
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B) CoeqnHeHue ABYX YCTPOHCTB:

Jnst mpsiMoro coenuHeHUs ABYX ycTpoiicTB NSG Apyr ¢ IpyroM HEoOX0IWMO MCTONb30BaTh ABa kabems: DTE u
DCE. HHaTrepdeiic omqHoro u3 ycTpocTB BMecTe ¢ kabemem mpuHMMaeT anmapatheii Tan DTE, apyroro — DCE.
AHAaJOTUYHBIM 00pa30M COCIUHSIOTCS JIBA YCTPOUCTBA PA3IMIHBIX pou3BoauTeser, Hampumep, NSG u Cisco.

2,

Network
Systems
roup

Systems
Group

TR

DCE cable

1
oo oo H o000
i
1
1
1
_____________________________ |
DTE < DCE
mode external SYNC mode internal
MpsamMoe coeanHeHne mexay aBymsa yctporictBamm NSG
BHUMAHUE [Tpu psiMOM CHHXPOHHOM COEAMHEHHHU JABYX YCTpoHcTB NSG U1t OJHOTO M3 HUX HEOOXOAMMO
ycraHoBUTh mode external, mns npyroro — mode internal B cTporom COOTBETCTBUH C THIIAMH
MTOIKITFOUCHHBIX K HUM KaOele.
BHUMAHUE [IpsiMoe COETUHEHUE YacTO HCIONB3YEeTCA IUIsl TOTO, YTOOBI MPOBEPUTH PabOTOCIOCOOHOCTH

HEKOTOPOW KOH(Urypalu B 1a00PaTOPHBIX YCIOBUAX, MPEXKIE YEM YCTaHABIUBATH YCTPOUCTBA
Ha yJalCHHBIX IUIOIMAKaX U COSAUHATh UX MPU MOMOIIU MOJEMOB. B 3TOM cityyae mpu nepeHoce
YCTPOWCTB HA yNAJICHHYIO IUIOMIAKY, TOMUMO CMCHBI Ka0Oeist, HCOOXOIUMO MPOCIEAUTh, YTOOBI
s 6eiBmiero yerpoiictBa DCE Obll M3MeHEH WMCTOYHWK CHHXpOHHM3anuu: ¢ mode internal Ha
mode external.

§2-A.2. Pexum TTC

Pexum TTC no3BomisieT 4aCTMYHO KOMIICHCHPOBAaTh HCKaXKEHUS CUTHAJOB, BO3HUKAIOUIME IPU Iepefade Io
JUIMHHBIM KaOeJsiM, 1 Onarozjapsi 9TOMY YBEJIHYHTh CKOPOCTb W/HMJIM JAIBHOCTH COCOMHEHHSA. B aToM pexume, B
ommune ot ucxoxHod cxemsl DCE/DTE, npuemuux ycrpoiicteBa DCE cuHXpoHM3upyeTcss HE OT BHYTPEHHETO
reHeparopa, a ot curHana TTC (Transmit Clock from DTE), Bo3Bpammennoro ycrpoticteom DTE.

RxD

nepeaaTymk > NPUEMHWUK
x x
s2 N bR N -
© I PR © I
: % @ z =
T T
o5 ~ TC &5
g v D e > g v
C § 2 I r——-¢ C §
3 TTc TxD ' 3

NMPUEMHUK |~ nepeaaTymk
Ycrpoiicteo DCE Yctpoiicteo DTE
(mode ttc) (mode external)

CuHXpoHu3aums B pexume TTC

Hcnons3oBaTh PEKUM TTC BO3MOXHO TOJIBKO B TOM cjly4dae, €CJIu OH HNoAACPKUBACTCA BCEMU TPEMI
COCTAaBJIAIOIIMMHU ITOCJICA0BATCIBHOI'O I/IHTep(bei/ica, a UMCHHO:

— VYecrpotictBo DTE BozBpamaer nonyuennsiii curaan TC obpatao B Buze curnana TTC

— VYecrpotictBo DCE nomyckaer pa3aenbHy0 CHHXpOHH3AIMIO TPUEMHHUKA U TIepeaaTunKa

— B ka0erne, coeauHsromemM Ba yCTpoOHCTBa, MEETCS JONOJIHUTEIbHBIN POBOJ MIIH Iapa IPOBOIOB (B 3aBHCUMOCTH
ot tuma uaTepdeiica) ms nepenadn curHana TTC. Kak npasuno, pexxum TTC ucnonb3yeTcs s COSTUHEHHS IBYX
YCTPOMCTB Ha OOJIBIIMX PACCTOSHISX (IECATKH METPOB), TIOATOMY KaOeJIn U3rOTaBIMBAIOTCS 3aKa39YUKOM I10 MECTY.

B ycrpoiictBax NSG mns paborel B pexume TTC DCE, ecnum 3TOT pexuM IMOAACPKUBACTCS aIIapaTHO,
HeoOxoquMo ycTtaHOBUTH Mode ttc Bmecto mode internal. s paborer B pexkume TTC DTE crenumanbHbBIX
MPOTPpaMMHBIX HACTpoeK He TpebyeTcss — ecim B wuHTEephelicHOM Moxyne mnpenycmorper curHan TTC, oH
MPUCYTCTBYET Ha BBIXOJIC BCETIA; BOMIPOC TOJIBKO B TOM, 33ICHCTBOBAHBI JIM 3TH KOHTAKTHI B KadeIe.
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B pexxume TTC MOTyT HCTIOTB30BATRCS CACTYIONINE THIB HHTEpdeHCcHBIX Moryneit NSG:

Hurepdeiic V.24 — monynmu IM-V24, IM-V35, IM-V35-2 Breimycka g0 2003 1. (¢ 2 uinu 5 MHKpOCXeMaMHu,
COOTBETCTBEHHO). MoryT paboTats Tosbko B kauectBe TTC DTE, npu ycnoBUHM U3rOTOBICHHS CIICIIUAIFHOTO KaOes.
Momynu 6oJee MO3IHUX BBIITYCKOB (C 0HOM O60mbmoi Mukpocxemoit) curnan TTC He obecriednBaioT.

[ [

K pasbemy DBH-26f K pasbemy DBH-26f

in

Il Il

MHTepdencHble mogynu o6p. go 2003 r.: IM-V24, IM-V35 (Bua ceepxy), IM-V35-2 (Bug cHusy)

Hurepdeiic V.35 — moxynn IM—V35-2 Beimycka 2003 1. 1 mo3xke (1 GombIlnas MEKpOCXeMa Ha BEpXHEH CTOpPOHE,
3 MajeHpKHE IUTaHapHBIE Ha HIkHEH). Moryr paborate B kauectBe TTC DTE m TTC DCE, npu ycnoBuu
WCTIONBb30BaHUs CHENUaNbHBIX Kabeneit ¢ wmHmekcom "T" (CAB-V35/M34/MT/T u CAB-V35/M34/FC/T,
COOTBETCTBEHHO), JIMOO M3rOTOBJIICHHS Kabelneil mo mecty. ['apaHTHpOBaHHAs CKOPOCTH B 3TOM pekuMe — 10 8 Mout/c

TpY JATHHE Kadens 15 m.
] [ [ ]

WHTepdencHbii moaynb IM-V35-2 o6p. 2003 r. (Bug cBEPXY, BUA CHU3Y)

Ecmu mns mopximodenns ncnonb3oBad kadbens DCE 6e3 curnana TTC (CAB-V35/M34/FC), To ycraHOoBKa mode ttc
paBHO3Ha4yHa mode internal.

Hexoropsie u3 Oosnee pannux moauduranui IM—V35, IM-V35-2 Taxke noanepXuBatoT paboTy B OJHOM HWIIH

obonx peKUMax TTC, OAHAKO TIPUBCCTU IJI1 HUX HCYCPIIBIBAIOIIYIO KJ'IaCCI/I(l)I/IKaHI/IIO 3aTPYAHUTCIIBHO BBUAY HX
MHOT'OYUCJICHHOCTH.

HnTtepdeiic RS-530 — wmoayne IM—530 moxer ucnons3oBathcst B kadectBe TTC DTE, mpu ycnoBumn
M3TOTOBJICHHUS CIICIIMAIEHOTO KaOedIs.

HuTepdeiic X.21 — pexxum TTC He npegycMoTpeH crierudukanueil fTaHHoro naTepderica.

IToapoOnas mHpOpMAaIUs 0 BceX TUMAX (HU3MUECKHUX MOCIeI0BaTeNbHBIX HHTEpdeiicoB NSG, UX MOAUPHUKAIIUAX U
COOTBETCTBYIOIINX UM UHTep(DEHCHBIX Kabensix MpuBelicHa B TOKYMEHTE:

Mynvmunpomorxonvhvle mapwpymuzamopvl u  Kommymamopwvl naxemos NSG. Mooy pacwupenus u
unmepdeiicnvie kabenu. Yacmo 1.
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