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IHocTpoeHue KOPNOPATUBHBIX CeTeEl
U ceTed MOCTABIIMKOB YCJIYT
Ha 0a3e odopynoBanus NSG

Poccuiickas kommanus NSG cepuifHO BBITTycKaeT 000pyaoBaHHE COOCTBEHHOW pa3paborku s cereil IP, Frame
Relay u X.25, magmnas ¢ 1995 r. MogynbHBIE MyIBTHIIPOTOKOIBHEIE MapmpyTu3aTopsl NSG MoryT 3¢ ¢eKTHBHO
UCIIOJIB30BATECSL  KOPIOPATHBHBIMU 3aKa3uMKaMH JUIA IIOCTPOCHHS CBOMX HH(OPMAIMOHHBIX CHCTEM, a TaKxke
OIlepaTOpaMH CBS3U U IIOCTABIIMKAMH CETEBBIX YCIYT, HYXKIAIOIMMHUCSI B HEIOPOrOM U 3((GEKTHBHOM PEIICHUH I
HOJAKITIOYEHHS] KOPHOPATUBHBIX MOJIB30BATEIICH.

LenTpaabHblii opuc

®narmanckoe yctpoiictBo NSG, npeanasHadeHHOE 171 IPUMEHEHUS B siApe KpymHOH kopropatuBHoi cetn WAN
— wmapmpytm3atop NSG-1000. Axpo Ha Gaze mpomeccopa VIA ¢ takroBoit wactoroit 1 I'Tiy obecreunBaer emy
MPOU3BOJUTENBHOCTh, JIOCTATOYHYIO [UIsi MapuIpyTH3auuu Tpaduka ToiHOro kaHama E3 ¢ ¢usuyeckum
obicTponeiicTBreM auHUA. Habop cMeHHBIX MHTep(EiCOB BKIIIOYAET YHHUBEPCAIbHbBIE TIOCIeI0BaTEIbHbIE MOPTHI (10 8
Mo6urt/c), Channelized E1, nectpykrypuposanusie E12 (G.703.6, 2 M6wut/c), SHDSL-bis (10 5,7 Mout/c no kaxmoi
MeIHO# mape) u obecrieunBaeT MOAKIIUYCHHE K COBPEMEHHBIM BBICOKOCKOpOCTHBIM KaHaiamM WAN. /IBa mopta Fast
Ethernet u BcTpamBaeMbiii KOHBEpPTEp MeE/b/ONTHKA MO3BOJISIOT MOIKIOYATHECS K OCHOBHOMY MOCTABINHKY YCIYT TI0
ropoackoii cetu Fast Ethernet, nu6o cosmaBath B IEHTpalsHOM OQHCEe OBE H30JUPOBAHHBIC (H3UUECKHE CETH
(HampuMep, BHYTPEHHIOO JIOKAIBHYIO CETh U OTIEIBHYIO CeTh JUIS pa3MenieHus oommenoctynHbix Web-pecypcos).

MapwpyTtuzatop NSG-1000

NSG-1000 paboraer mox ympasjieHueM mporpaMMmuoro obecriedenuss NSG Linux, peaau3yroniero coBpeMeHHbIe
TexHosoruu nocrpoenus cererd [P u Ethernet. B ux 4nciio BXosT, B 4aCTHOCTH:

— BupTyaibHble yacTHble ceTr (VPN) Ha 6a3e cnenndukanuii [Psec 1 MPPE

— BupTyaibHbIe JokanbHbe ceTd (VLAN) 802.1q

— MexaHU3MBbI obecrieueHust kauectsa yeuyr (QoS) — ToS/DiffServ, traffic shaping, traffic policing

— MHOTOKaHaJIbHBIE |P-coeqnHeHmns

— paborta B pexxume mocta Ethernet-over-Frame Relay, peanuzosannoro B Bune Cisco-coBmectumbix bridge groups

— pasHooOpasHble MexaHusMmbl TyHHeaupoBauusi: PPTP, PPPoE, GRE (IP-over-IP, Frame Relay-over-IP, generic
HDLC-over-IP, Eth-over-IP), IP-in-IP (Linux), a Takxe mianupyemoe B Oimkaiimmx Bepcusix 1Pv4-over-1Pv6

— pacHIMPEeHHBIH HA0Op MPOTOKOJIOB AMHAMHUYECKOU MaprupyTtusauu: RIP, RIP2, OSPF, BGP

— cbop cratuctuku B popmare NetFlow

— ©e30MacHbIi yaaJeH bl J0CcTyI Ha ocHoBe SSH/SSL

a Taxke Cisco-noJOOHBIN KOMaHIHBIN S3bIK, IPUBBIYHBIA MHOTHM CETEBBIM aMHHUCTpaTOpaM. TpH BCIIOMOTaTEIILHBIX
pa3bemMa pacUIMpeHHs MPEeIyCMOTPEHbl Ui YCTAHOBKH JOMOJHHTENbHOTO mopta RS-232, coroBoro monema
GSM/GPRS unu CDMA, xoHTpoJIiepa JUCKPETHOTO BBOIA-BBIBOA M APYTHX CITY:KEOHBIX MOIYIICH.
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MpumMeHeHne MaplupytusaTopoB NSG B kopnopaTusHoi cetn WAN

9KCIUTyaTanuu ammaparypsl NSG Ha HeoOBSITHBIX TIpocTOpax EBpasun.
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Ha HmkenexaiieM ypoBHE KOPIIOPAaTHBHOM CETH, B JICLIEHTPAIM30BAaHHBIX paclpe/ieieHHbIX CHCTeMax, a TaKkKe B
[EHTpE ceTell MeHbIIero macitaba HCIOB3YIOTCS yHUBepcaibHble Mapiipytuzatopbl NSG-900/8WL u NSG-
900/4WL. Dra cepust UCMOJB3YET JBE Pa3iMYHbIE BEPCHU MPOrpaMMHOro obecreuenusi — kak NSG Linux, tak u
06azoBoe NSG mo ycmorperuto moms3oBatens. bazoBoe I[IO NSG obecrmeunmBaer Ooinee mupokuii Habop
MYJIBTHIIPOTOKOJIBHBIX BO3MOXHOCTEH — KaK CTaHIAPTHBIX, TaK M SBISIONIMXCS (UPMEHHBIMHU pa3paborkamu NSG,
ocobeHHO B dWacTH X.25 wm B3amMmojeiictBus ceredl pasmmuHbix TUnoB (IP, Frame Relay, X.25). JlocromHcTBaMu
6azoBoro IIO sBIAIOTCS TaKke €ro 3peyocTb M CTa0MIBHOCTb, OTHLIM(OBAHHBIE MHOTHMMH TOJIaMH MacCOBOM
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NSG-900/4WL kak cBepHyTast Maructpanb (collapsed backbone) kopriopaTuBHO ceTH
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Mogens NSG-900/4WL ocHamiena BcTpoeHHbIM moproMm Fast Ethernet m 4eThlppMs pasbeMaMu pacIIMpPEHHS.
NSG-900/8WL umeeTr BoceMb pa3beMOB paciuuperns u nopt Fast Ethernet s MeaHOro MM BOJOKOHHO-ONITHYECKOTO
kabens. DTa MOJENs MOXET TaKXKe TMOCTABIAThCA B KomruiekTaruu half ¢ geThipeMs pasbeMamu; 32 MCKITFOUCHHEM
rabapuToB, Takas koHpuryparms skBuBaseHTHa NSG-900/4WL ¢ BOJIOKOHHO-ONITHYECKUM HHTEP(EHCOM, U MOKET
OBITh IOYKOMILIEKTOBAHA JI0 MOJHOTO YCTPOHCTBA MO0 Mepe HEOOXOAMMOCTH.

Pexomenmyemas Harpyska as MapmpytuzatopoB NSG-900 — mo 5 Mout/c. Cpenu Beex npoaykroB NSG, nanHas
cepust sBisiercst HamOojiee TMOKOM Kak NpOrpaMMHO, Tak W ammapaTHo. [ToMumo obenmx Bepcuil MporpamMHOTO
obecrieueHns, ST YCTPOWCTBAa MOAJEPKUBAIOT HanOoyiee HIMPOKWI accopTHMEHT HHTepdeicHbIXx moayneid NSG:
nocienoBarenbubie, XDSL, wuHTEepdeiicsl nnppoBoil uepapXxuu, COTOBBIE MOJEMbl W Jpyrue. B wyactHOCTH,
JIONIOJTHUTENbHBIe MoAynu Ethernet mNo3BONSAIOT MCHONB30BaTh WX B KadecTBE MUII03a MEXAY HECKOJIBKUMHU
nokadpHbIMEH  ceTsimu  Ethernet.  Tlommepkka wmonymeit E1  obecrmeunBaeT 3GQEKTHBHOE HCMOJIb30BAHHE
CTPYKTYPHPOBAaHHBIX KaHanoB El, mpenocTaBiseMbIX ONEpaTOpoM CBS3M, MUl Iepeladdl BHYTPUKOPHIOPATHBHOTO
Tpaduka, Tenedonnn u BeIxoAa B lHTEpHET (CM. HIKE).

Moakarovenne ygajaeHHbIX 0pucoB

Ha nepudepun kopropaTHBHOW CETH ONTUMAIBHBIM PEIICHUEM SIBISIFOTCS »
MapupyTu3aropsl kiaacca CPE (customer premises equipment) NSG-700/4AU, &
NSG-800/WL, NSG-900/2WL. DTt ycTpoicTBa MpeaHa3HAYCHBI, B NEPBYIO
ouepenb, U TOAKIIOYeHUs HeOonbinx oducoB k MHTepHET WM K
MarucTpaid KOpIopaTtuBHOH cetn. OT CBOMX CTapumiuMx coOpaTbeB OHU e —
OTJIMYAIOTCSI MEHBIIIUM YHCIIOM pa3beMoB pacinupenust (1 uimu 2), HO COXpaHsIoT - =
BCE WX BBIYHCIMTEIBbHBIE pecypchl U (YHKIMOHAJIBHBIE BO3MOXKHOCTH —— gy
nporpaMMHOTO obecrieueHus. Kak W Bce YCTpoicTBa STHX CEpHii, OHHU

OCHaIIeHbI BCTpoeHHbIM TopToM Fast Ethernet. A60OHEHTCKMI MapLUpyTU3aTop
NSG-900/2WL

JIyiss BBICOKOCKOPOCTHOTO COCIMHCHHsS C TMOCTABIIMKOM yciyr WHTepHET

W KOPIOPATHBHOW CETHIO MOTYT HCIIONBb30BAaThCS BCTPOCHHBIE Mojemubie mMoxyan SHDSL-bis, SHDSL, SDSL,
IDSL, a takke TpaIWIMOHHBIC BHEUIHHE MOAEMBI C TMOCIeqoBaTeNbHBIMU HHTepdeiicamu (V.35 u ap.). [loxnepixka
cMeHHBIX Monynei Ethernet mo3BoiseT HCHONB30BaTh COBPEMEHHBIC TEXHOJIOTHH MIMPOKOIIONIOCHOTO MECTHOTO
JocTyna, Hanpumep, moaembl XDSL cropoHHHX mpou3BoauTenel, MocThl pamuo-Ethernet, kaGenbHble MOIEMbI U
npyroe obopynoBaHme, ocHameHHOe wuHTep(eiicammn Ethernet. B kadecTBe TpaHCIIOPTHOH cpempl TakKe MOTYT
ucnonb3oBaThess kaHansl E1 (cMm. Hmke). Hakower, BcrpamBaembie mopembl GSM/GPRS u CDMA, B ToM uwnciie
BeicokockopoctHeie EDGE, 3G (UMTS, HSDPA) u CDMA EV-DO o6ecrieunBaioT pe3epBHOE, a MPU OTCYTCTBUHU
MPOBOJHBIX aJbTEPHATHB — OCHOBHOE COCAMHEHHE C MHTEpHET WM KOPIOPATHBHON CEThIO MO COTOBOM CETH.
BBICOKOCKOPOCTHBIE MO/ IH HanboJiee palOHaIbHO UCIOJIb30BaTh Ha HOBOM maccu NSG—700/4A.

Hanwaue Broporo pazsema pacmupenus jaeixaer NSG-900/2WL u asyxmoptoByo moaudukarnuio NSG-800/WL
3aKOHYCHHBIMHU PEIICHUSIMH [T KOMIUIEKCHOTO moakiroueHust Web-pecypcoB Heboubiioro npeanpustus. K ogaomy
u3 MopToB (Kak mpasuio, BcrpoeHHoMY Fast Ethernet) noaximtouaercst okanpHas ceTh oduca, 3aKpbiTas Ul JA0CTyIa
W3BHE; K JPYyroMy — KaHaJl OT IOCTaBIIMKa ycIyr VIHTepHET; K TpeTbeMy — TaK Ha3blBaeMasl "IeMIIUTapH30BaHHAs
30Ha", T.e. M30JMpPOBaHHAs (PH3UYECKas CeTh, B KOTOPOW paszMmernaroTcst odmenocTymHbsle Web-pecypesl: cepBepsl
HTTP, FTP, aneKTpOHHON MOYTHI U T.II.

Hosast cepust NSG—700 wucnons3yer mpoueccop ARM9 (180 MHz) u
nporpammuoe obecriedenne NSG Linux. Ilo mpoW3BOAMTEIHHOCTH OHA
npeBocxomutr NSG-900, a mo meHe — 3aMETHO OTJIMYACTCS B JIYYIIYIO
cTopoHy. ba3zoBas Mojenb nMeeT BCTpOeHHbIM komMyTaTop Fast Ethernet ¢ 3
BHEIIHUMH TIOpTaMu, 3 acHUHXpOHHbIX mopta RS-232 wu omun pasbem
pacumpenus. 13-3a CyIecTBEHHO MHOW apXMTEKTYpBI Mpolieccopa 3Ta cepust
MOJJIEp)KUBAET HE BCe MHTEP(elCHbIe MOy, pa3paboTaHHbIe ISl YCTPOMCTB
Ha OCHOBe mporieccopoB Motorola, 3aTo MOXeT B MOJHON Mepe HCIOIb30BAThH
BBICOKOCKOPOCTHBIE coTOBbie Moayiu 3G, EDGE mnsa cereit GSM u EV-DO
s cereit CDMA. Teopernueckuii mpenen CKOPOCTH IpHeMa JaHHBIX,
MpeIyCMaTPUBACMBI 3TUMHU TEXHOJOTHSIMH, nocturaer 3,6 MoOut/c, a B
MepCIeKTHBE M OoJiee, YTO MO3BOJISIET HCIIOIb30BaTh COTOBOE ITOJKIIOYCHHE
Kak IITaTHOE pelIeHue A odrca He CaMOro MaJIoro MaciuTada.

Bcerpoennslii kommytatop Fast Ethernet u ¢yHKUHOHANBHOCTH MPUHT-
cepaepa aenaet NSG—700/4AU 3akOHYCHHBIM pEIICHUEM AJIsi MHHH-0(HCa U3

ABOHEHTCKUIA MapLUpyTH3aTop 6 C .
NSG=700 ¢ Moayniem CDMA EV-DO Tpex pabounx mect. C Opyrom CTOPOHBI, OTOT KOMMYTATOp ITOAJEPKUBAET

VLAN u MoxeT ObITh CKOHUTYPUPOBAH TAKUM 00Pa30M, YTOOBI JOTUIECKH
M30JMPOBaTh TPU MmopTa Apyr oT apyra. IIpu Takoit koHQUTrypanuud OAWH MOPT MOXKET OBbITh HCIIOJIb30BAH JUIS
MOJAKIIIOYEHHsT K IOCTaBIMUKY YyCIyr, APYroii — K JIOKaJbHOW cetn oduca u TpeTwid, eciau morpedyercs, K
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" IEMUITMTApU30BaHHON 30He". BO3MOXKHA TakKe yCTaHOBKA JOMOJHHUTENBHBIX 1opToB Fast Ethernet, kortopsie GymayT
(M3UYECKH M30JMPOBAHBI OT OCTANBHBIX TPEX. 13 Ipyrux BapHaHTOB MOJKIIOYESHUS ClIeNyeT YIOMSHYTb IOIKII0UCHUE
no yuaun SDSL k apyromy ycrpoiictBy NSG ¢ wucmonb3oBanueM ¢upMeHHON TexHomoruu Ethernet-over-SDSL
(moxpoGHee 00 3TOM PEIICHUN CM. HIKE).

Jst MOOKITIOUeHUST MaJIBIX O(HCOB MO Y3KOIIOJIOCHBIM KaHallaM CBSI3H MOTYT HCIIOJIb30BAThCS TaK)Ke aDOHEHTCKHUE
Mapmpytuzatopsl NSG npensiaymero mokoxeHus: NSG-500 mms muauit XDSL w1 MomeMHBIX coeWHEHHH (B T.d.
coTOBBIX), 00 NSG-520 — mnst kananoB El (B pexxume OKOHEUHOTO ycTpoiicTBa Wiu B pexkume drop-and-insert).
Otu Henoporue ycTpoiicTa Ha 6asze mporeccopa Motorola MC68EN302 (24 MHz) pekomeHayroTes [jist GFOIKETHBIX
pelieHnit ¢ OrpaHMYEHHBIMH KOJMYECTBEHHBIMH M KayeCTBEHHBIMH XapaKTEpUCTUKaMH. PekoMmeHmyemast AJsl HUX
Harpy3ka B pexume |P-mapmpyruzatopa — no 256 KoOwur/c; mpenmen ObICTpONEHCTBHS aCHHXPOHHBIX MOPTOB
(manpumep, CDMA-monema) — 115,2 Kour/c. Kpome Toro, cepust NSG-5xX nognepxusaer Tonsko 6aszoBoe [10 NSG
U HE MMO3BOJISET UCIIOJIB30BATh TaKKe akTyaibHble QpyHKImy, Kak I[P VPN mnu pesxum mocra (bridge groups).

O0beauHEeHHEe JTOKAJIBHBIX ceTell HA BTOPOM YPOBHeE

Kitaccuyeckasi cxeMa OCTPOSHHUSI KOPIIOPATHBHBIX CeTeil MoApa3syMeBaeT 00beAMHEHUE JIOKAJIbHBIX ceTeil oducos
(2-ro ypoBHS) Ha TpeTbeM YPOBHE — YPOBHE MEXCETEBOIO B3aMMOACHCTBHS, YTO W OTPAKEHO B €ro Ha3BaHUU
internetworking layer. MmenHo »3Ta 3ajgaya pelmiaercs ¢ IIOMOLIBIO MapuipyTtu3aropoB. OpHako IO Mepe
pacnpocTpaHEeHHUsT IIMPOKOMOJIOCHBIX KaHAJIOB CBS3M PAcTeT IOMYJSIPHOCTh ANBTEPHATHBHOTO pPEUICHUS —
MPO3pavyHOTO OOBEIMHEHHS JIOKAJIBHBIX CETeH MPH IOMOIIY MOCTOB BTOPOTO YpOBHS. Takod BapHaHT MMEET CBOH
JOCTOMHCTBA M HEJOCTaTKH. [1o CymecTBy, BBIOOp CBOJHUTCS K COIIOCTaBJICHHIO 3aTpaT Ha Oosiee "MHTENIIEKTyaIbHOE"
obopynoBaHue (pa3oBble pacxosl) U Oojee KBaMH(UINPOBAHHOTO CETEBOTO aJMHUHHICTPATOpa (PETyIsIpHbIE PacXO/bl),
C OZHOM CTOPOHBI, U PETryISPHBIX PACXOJOB HAa apeHAy WIM BJIaJeHHE BBICOKOCKOPOCTHBIMU KaHajaMH CBS3H, B
JIpyroM. B 3aBHCHMOCTH OT OOCTOSITENBCTB, Yallla BECOB MOXKET CKIIOHUTHCS M B OJIHY, ¥ B APYTYIO CTOPOHY.

C omHOW CTOPOHBI, TEXHOJIOTMHM BTOPOTO YPOBHS IPHBJICKAIOT MOJb30BaTeNeil MpOCTOTON KOH(Urypanuu u
BO3MOKHOCTBIO MPO3PAYHOM pabOTHI CETEBBIX MPUIIOKEHU B Ipe/ieax Beei "pacTsaHyToi" ceTH 0e3 JOMOTHUTEIbHOM
HacTpoiiku. C 1pyroit cTopoHsl, y3kononocHbsle kaHaiasl WAN MoryT OBbITh JIETKO Neperpy>keHsl IHPOKOBEaTeIbHbIM
tpadukom LAN 1o Takoii creneHy, 4To NpOX0XKSHHUE M0JIe3HOro Tpadrka cTaHeT HeBO3MOXKHBIM. (B kauecTBe oHOTO
u3 HanboJiee paclpOCTPAaHEHHBIX I'€HEpaToOpoOB MIMPOKOBEIATEILHOIO Tpaduka MOXKHO Ha3BaTh "OOo3peBaTenb ceTH
Microsoft Windows" 6e3 Hamiexaine#t HacTpoiiku.) [IoMUMO CYIIECTBEHHO MEHBIIETO OBICTPOICHCTBUS, UMEIOTCS U
JIpyrue "NMOJBOAHBIE KaMHU', NMPUBOJSIINE K CHW)KEHHIO MPOM3BOAUTENHLHOCTH WM TIOJHOM HepaboTocrmocoOHOCTH
npmwioxkeHnit LAN B rio0anpHBIX ceTax: OONbIIOe BpeMs OOpalleHHs MaKeTOB, YBEIHYEHHBIH MPOILEHT OIMHUOOK U
MOTEPSIHHBIX MTAKETOB, W T.II. [Ipu BeIOOpE B MOJIB3Y TOTO WJIM MHOTO TIOAXO0/a CleqyeT Bceraa NOoMHuTh, uto LAN n
WAN — 3T0 [1Be CyIIECTBEHHO Pa3IUYHbIE CPeAbl KOMMYHHKALIUU, 1 UMEHHO 3TUM OOYCIIOBJICHO Pa3J/ieleHUe CETeBBIX
MIPOTOKOJIOB HA BTOPOH M TpeTuil ypoBHU. cnonp3oBats TexHonorun LAN mig oO0beinHeHns ceTelf BO3SMOXHO TOJIBKO
B TOM cllydae, Korja xapakrepucTuku kananoB WAN mpuOikaroTest K XapakTepucTUKaM JoKaibHOi cetn. OO oHOM
13 CIOCOOOB PEIIeHNs ATON TIPEeIBapUTEIBLHON 3a/1a4M MONAET peub HIKE.

B ycrpoiictBax monm ympamennem NSG Linux peamusoBana pabora B pexxume mocta (bridging) mexmy
HeCKOJIbKUMHU mopTamu Ethernet ma ogHOM yCTpoOHCTBE WM Ha pasHBIX YCTPOUCTBAX, COEAUHEHHBIX APYT C APYTOM IT0
kananam Frame Relay, cunxponubiM kanasam WAN ¢ mo0biM  Qu3nveckuMm HocutelleM ([IOCIe0BaTEbHbIC
unTepdeiicel, XDSL, E1), mubo uepes nmpoussoneHyto IP-cets (Ethernet-over-GRE). Hactpoiika MocTa IpOH3BOIUTCS B
TepMuHax bridge groups, B KOTopbie MOXKET BXOIUTH HPou3BosIbHOE unciio noptoB Ethernet u/mnn WAN. Peanuszanust
MOCTa TIOJIHOCTBIO COBMECTHMA C aHAIOTHYHBIM perreHreM kommanun Cisco Systems, anmapaTHeIMH MoctaMu NSG—
50 xSHDSL.BIS bridge u ¢ moctamu Ethernet-over-HDLC apyrux npoussoauteneii. Moct MoxeT paboTaTh Kak B
o6brarOM pekume Ethernet, Tak u B pexxume VLAN (IEEE 802.1q).

Bridge Group
Cetb
Frame Relay

Cisco 2650

O6beanHeHWe ceTell Ha KaHanbHOM ypoBHe (Ethernet bridging)

Hcnonp30BaHue OTHOCUTEIBHO JOPOTOCTOSIIUX MApPUIPyTU3aTOPOB TPETHETO YPOBHS B KA4€CTBE MOCTOB BTOPOIO
YPOBHS 1IE€JIECO00PA3HO B TOM CiIydae, eclid 00beIUHEHHE JIOKAIbHBIX CETEM NMPOUCXOIUT depe3 ceTh Frame Relay ¢
MIPOW3BOJILHON BHYTPEHHEH CTPYKTYPOU M Cpefoi Imepemadu, win depe3 ceth El, TpeOyromyro ClI0XHOW HACTPOUKH
naTepdeiicoB. "MHTENNEKT" yCTpOHCTBAa HYKEH TakkKe B HEKOTOPBIX JPYrHX 3amadax. Hampumep, ¢ MOMOIIBLIO
MexaHu3Ma bridge groups MoxHO OOBEAWHHTH HECKOJIBKO IUIOIIANOK, COCIMHEHHBIX IPYr C OPYrOM B CETh C
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MHOTOCBSI3HOW Tomojoruedl. [Ipm 3ToM ofHA Tpymma MOXET CoAep)KaTh HECKOJIBKO BHPTYaIbHBIX KaHajoB Frame
Relay, u3 koTopbIX BEIOMpaeTCs KpaT4allnuii MyTh B YAAJEHHYIO CeTh (MOCPEACTBOM anropurMa Spanning Tree). Eciu
Ha 3TOM ITyTH MPOUCXOAUT OTKA3, MOCT aBTOMATHYECKH NEPeKOH(PUTYpHUPYETCs TaKUM 00pa3oM, 4TOOBI IepenaBaTh
MakeThl 10 aJbTEPHATHUBHBIM MapHIpyTaM depe3 TPeTbH ycTpoiicTBa. TakuMm o00pa3oM, MeXIy HECKOIBKUMH
JIOKQJIbHBIMH CETSMHU CO3AAETCS €AUHBIN paclpeeICHHbINA 0TKa30yCTOMYUBBIA MOCT.

NSG-900

]

OTKa30yCTOWUMBBIN pacnpeaeneHHblil MocT Ethernet-over-Frame Relay mexay Tpems nnollaakamu

B ycrpoiictBax NSG noz ynpasieHreM 0a30BOT0 MPOrpaMMHOTO 00eCTIeYeH s PEKUM MOCTa He TIOAEPIKUBACTCS,
NOCKOJIBKY 3TO, O OoJplIeil yacTH, YCTpOCTBa MIIAIIIero Kiacca, NpeAHa3HAYCHHbIC TSI OOCIY)KUBaHHS
OTHOCHUTEJIFHO HU3KOCKOPOCTHBIX KaHAJIOB CBSI3M; HCIOJIB30BaHHUE TEXHOJIOTHH BTOPOTO YPOBHS Ul TaKUX KaHAJIOB,
KaK IpaBUIIO, HEeJIeco00pa3Ho, IOTOMY YTO MPUBOAUT K HX Meperpyske MUPOKOBEIIAaTeNIbHEIM TpadukoM. OHAKO B
cllydae HEOOXOIUMOCTH B HHX MOJXKHO 3aJeHCTBOBATh, 0 Mepe HEOOXOAMMOCTH, Pa3lIMYHbIe MEXaHH3MBI AMYJIALHN
mocta: ARP-TipokcH, GUIBTPBI AJIsI HEPECHUIKH ITUPOKOBENIATENbHBIX MakeToB, perpancisatop BOOTP/DHCP. Takoii
TICEBIO-MOCT paboTaeT moBepx Toboit cetn IP. M3buparensHoe BrmodeHne MexaHu3MoB LAN mo3BossieT HaXOAuTh
HYXHBIN Oasanc Mex 1y TpeOyeMol (pyHKINOHAIBHOCTHIO M HEITPOU3BOANTEIBHBIM TPa(uKOM.

Kak wacTtHblil city4ail, o0beJMHEHNE B PEXHUME MOCTa WIH IICEBI0-MOCTa BO3MOXKHO U 1O (U3MUYECKOIl MeqHOit
JIMHUH, HETIOCPEJCTBEHHO COEMHSIONIEH Ba oduca. OJHAKO PU OTCYTCTBUU HAJJOOHOCTH B MCIIOJIb30BAHUHU CETEBBIX
IPOTOKOJIOB LEJIeCO00pa3sHO HCIONIb30BaTh OoJiee AelieBble ammapaTHele MocTel Ethernet Broporo ypoBms, Taxxe
Npe/IcTaBJICHHbIE B IMHelKke nmpoaykToB NSG.

Verpoiictea NSG-50 SDSL bridge u NSG-50 SHDSL.BIS bridge moryt wucmons30BaThCsi TOTMApHO IS
coenuuenust nByx LAN, kak oObrunbie Moctel Ethernet. Tlepoe u3 Hux wucmonsdyetr TexHonoruo SDSL
(makcumanbHast ckopocTh 2320 Kout/c) u pupmennyro unkancysinuio NSG Ethernet-over-SDSL. Bropoe — SHDSL-
bis (mo 5,7 MbuT/c no oaHOW MeaHON mape, 10 4 Map B OJHOM YCTPOWCTBE) M CTaHAAPTHYIO WHKancysiuio Ethernet-
over-HDLC, coBmectmyto ¢ moctamu napyrux mnpomssogureneid. Cepuss NSG-50 orimdaercs KOMIIAKTHBIMHU
rabapuramu U MPOCTO# HacTpoiikoi; Bce napamerpsl NSG-50 SDSL bridge, a Takxe xitoueBbie mapamerpbl NSG-50
xSHDSL bridge, ycTanaBimuBaroTCst almapaTHoO ¢ TIOMOIIBI0 MUKPOTIEPEKITFOYaTeIEH.

OCHOBHOE Ha3Ha4Y€HHE ITUX ABYX YCTPOUCTB, OJIHAKO, 3aKiIt04YaeTcs B ApyroMm. OHM COBMECTHMBI HE TOJIBKO CaMU C
coboii, HO u ¢ uHTepdeiicasMu Momyisimu SDSL (h/w ver.2) u SHDSL-bis, cooTBeTcTBEHHO, TSl MAPIIPYTH3aTOPOB
NSG. B mporpaMMHOM 00€CIIEUeHHE MapIIpyTH3aTOpa TaKasi CBA3KA BBITIISIAT KakK MOPT C WHKAINCYJSIHEH BTOPOTO
ypoBHs Ethernet u ¢pusnueckum unrepdeiicom XDSL. Unaye rosops, moct NSG-50 mpezcrasisier co6oii Kak OB HOPT
[EHTPAJILHOTO MAapIIPYTH3aTOpa, BHIHECCHHBIH Ha YHAJCHHYIO IUIOIIAAKY, OTKyJa W BTOPOE HAa3BaHWE IS ITHX
ycrpoiicte — Ethernet extender.

LleHTpanbHbIli odmc JlokanbHas ceTb
yAaneHHoro
NSG-900/4WL oduca
BupryansHsii Ethernet-over-SDSL
nHTepteic —=—| IM-SDSL NSG-50
Ethernet NMHMa SDSL

MoakntoveHne drnunana K ueHTpanbHoMy oducy B pexume "yaaneHHoro nopta Ethernet"

Takoe pemieHne "BTOPOTO C IOJIOBHHOM" YPOBHS IO3BOJIIET BOCHOJB30BaThCS (IO KpaiHEH Mepe, 4acTHYHO)
NpEeuMyIecTBaMi 000UX ITOJXO0JI0B, ONMMCAHHBIX BhIEe. C OHOW CTOPOHBI, OHO PE3KO YIPOIIAeT HACTPOHKY 000pyro-
BaHUS HA YIAJCHHBIX IUIONIAAKAaX; BCS IPOTpaMMHAas KOHQHIYpalus COCPEAOTauMBACTCS HAa OJHOM IEHTPAJIbHOM
MapmpyTuzarope. C Apyroil CTOpOHBI, MapIIpyTH3aTOP OTCEKAeT MOTOK HEHYXHOTO HIMPOKOBELIATENFHOTO TpaduKa,
0 KpaiiHel Mepe, NCXOASIIIMI U3 IEHTPAILHOT0 oHca — T.€. OCHOBHYIO €TI0 4acTb.

3TO Xe pelIeHne UCTIoNB3yeTcs Uil noakiIoueHns: Mapupyruzatopa NSG-700 no auann SDSL k ueHrpassHOMY
mapuipytusaropy NSG unu, yepes NSG-50 SDSL bridge, mapuipytu3atopy Apyroro npou3BOJUTEIL.
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MHoroxkaHaJibHbI€ coeAnHCHHNA

EnBa nu He camast Gonpliasi mpoOiieMa IpH IIOCTPOSHUH TII00aTIBHBIX CETEl COCTOMT B HU3KOW MPOU3BOANTEIEHOCTH
kaHatoB WAN — 0COOCHHO C y4eTOM NpOTSHKEHHOCTH W KadecTBa KaOeleli B OTEUECTBEHHOW pealbHOCTH. B
YaCTHOCTH, IMEHHO OHA, KaK OTMEYaJIOCh BBIIIE, MIPEACTABISIET OCHOBHOE MPEIATCTBUE I OOBETUHEHHS JIOKATbHBIX
cereil Ha BTOpoM ypoBHe. CaMblii OYEBHAHBIN CIIOCOO €€ PELICHHS COCTOMT B TOM, YTOOBI MCIHONB30BATh HECKOIBKO
MapaIebHBIX KaHAIOB WM JTUHUHN CBs3u. B yctporictBax NSG mitst 3Tor0 HMEIOTCSI HECKOJIBKO BO3MOKHOCTEH.

[IpUMEHUTENBHO K TIOIKIIOUCHUIO 0 QH3MIECKHUM MEIHBIM JMHHAM, Ut npoaykToB SHDSL-bis kommanun NSG
HpenycMOTpeHs! 1-, 2- u 4-opToBble KOH(Uryparuu. VIHBepcHOE MyIbTUIIEKCHPOBAHIE OTHOTO MOTOKA JaHHBIX Ha 2
WM 4 napaJulenbHble MEIHbIE Maphl pealn30BaHO B HUX Ha anmapaTHoOM ypoBHe. [Ipu 3TOM MPOMCXOIUT COOTBETCTBY -
I0lllee YMHOXKEHUE CKOpPOCTH. bonee akTyaibHa, OHAKO, IIPOTHBOIOJIOKHAS 3a/laya — JOCTHIKEHHE CKOJIBKO-HUOYIb
NpUEMIIEMON CKOPOCTH Ha OOJIBIINX PACCTOSHUSX, HanpuMep, 1 Mout/c no 4 meaubiM napaM Ha 8—10 kM.

Jlyist Apyrux TUIOB CPEJIbl epeadydl HHBEPCHOE MYJIBTUILICKCUPOBAHUE MOXKET OBITh PEaIM30BaHO MPOrPAMMHBIMU
Cpe/ICTBAMH Ha BTOPOM WIIM TpeTheM ypoBHe. B mporpammuom obecnedennn NSG Linux peanuzoBano MHBEpCHOE
MYJbTHIUICKCUPOBAHUE MCXOSIIET0 Tpaduka Ha HECKOJbko |P-uHTEp(dercoB, Kak OAMH U3 BO3MOXHBIX aJIrOPUTMOB
(dhopmupoBanus Tpaduka. CTpykTypa BTOPOTO U IIEpBOTO ypoBHEH |P-ceTr B 3TOM cirydae MOXeT OBITh TPOM3BOIBHOM.

B 6azoBom mporpammuom obecnieuennu NSG st atoro ucnons3yercst hpupmennast texsonorust MultiLink Frame
Relay, no3Bosnsttomasi 00beAMHATL B OJHO IEJI0€ HECKOJIBKO CHHXPOHHBIX KaHANOB cBsi3u: nuHUIT XDSL, tudpoBbix
kaHamoB E1 wm G.703.X (¢ y4eTroM MaKCHMAalbHO BO3MOXXHOW CyMMAapHOW IPOW3BOAWUTEIFHOCTH), WIH HaXKe
HU3KOCKOPOCTHBIX COCOMHEHUH IOCPEACTBOM aHAIOTOBBIX MoaeMoB. Tak, aBa ycrpoiictBa NSG-500 ¢ aByms
Moxynsmu |IM—IDSL B kaIoMm TpeAcTaBIAIOT COOOW BIIONHE pa3yMHOE M SKOHOMHYHOE DPEIICHHE Ui TMeperadd
JIAHHBIX cO cKopocThio 288 Kout/c mo nBym menaneiM napam Ha pacctosiaue 8—10 kM. (C 4MCTO TEXHMYECKOH TOYKH
3peHus, 3ech MOXKHO ObuT0 Ob1 pekomenmoBath NSG—800/WL ¢ momaynem SHDSL-bis aist omHO# mapsl, HO OBIBAIOT
CUTYyalliH, KOTJ]a MeT1 MHOTO, a ICHET MaJo.)

A4 /]
7 2xIDSL= 288 K6WT/C J
NSG-500 8-10 K NSG-500
2 x IM-IDSL 2 x IM—IDSL

Ob6beanHeHme NnoKasbHbIX CETEN N0 HECKONbKUM (bVI3MLIECKMM JIMHNAM

TynnenupoBanue u 0€301aCHOCTH

Jl1st KOpropaTUBHBIX MPUIIOKEHNH aKTyaJIbHBI 3a]]a4y TyHHEJIMPOBaHUs TpadHKa Yepe3 CeTH 0OLIero MoJIb30BaHusl
u, B Ooxee oOIIeM IUIaHe, TMOCTPOCHUS BHPYTANbHEIX dacTHHIX ceredl (VPN). YcrpolicTBa crapmmx cepwid,
pabotatonre mon ynpaeieHneM NSG Linux, mommepKuBarOT LENBIA Pl MEXaHM3MOB TYHHEIHPOBAHHS, BKIIIOYAs
PPTP, PPPoE, IP-over-IP (unkancymsimu GRE u Linux-coBmectumasi), Frame Relay-over-IP (GRE), a Taxxe
MPOU3BOJILHOTO CHHXpOHHOTO Tpaduka nosepx IP. [Toxnepxusatorcst Takxke TpaJunMOHHHBIE HHKancysinuu I1P-over-
X.25 u X.25-over-TCP/IP (XOT).

Jnst 3amaq, TpeOYyrOIMHUX 3alluThl TEepeJaBaeMbIX JaHHBIX, peanm3oBaH MexaHm3m VPN Ha 0aze makera
crnetudukaruii IPsec. Kak u B yacTu qpyrux craHJapTHBIX MPOTOKOJIOB U aJropuTMOB, ycrpoiictBa NSG coBMecTHMbI
C MIMPOKHUM accopTMeHToM obopymaoBanus VPN npyrux mpomsBoguTened — Kak BEIyIMX MHPOBBIX JHIEPOB, TaK U
MoJIobIX Kommanuid u3 FOro-Boctounoii A3un. OHE ycnenrHo paboTaroT B T€TEPOTeHHOW CEeTH JaKe B TOM CiIydae,
€CJIN JIpyTHe TPOAYKTHI OKa3bIBAIOTCS HECOBMECTHMEBI JPYT C APYTOM IO NMPHYHMHE HEOJHO3HAUYHOW HMHTEPIPETAIlUN
HEKOTOPBIX MOJIO0XKEHUM CTaHAapTa.

Juist npotokona PPP u ero mponseogusix — PPTP, PPPOE — MoseT ucronp30Bathes 3amura Tpaduka ¢ TOMOIIBI0
MPPE, taxxe coBMecTUMAs C IPOTPaMMHBIMH U alMapaThIHMU MPOIYKTAMH BEIYIIHX IPOU3BOAUTEIICH.

Homumo VPN, B NSG Linux nomnepxxuBaercst apyroi BaxkHbidi MexaHm3M — SSH/SSL. C ero momorisio
obecrieunBaeTcss Kak O€30MacHBI JIOCTYH K yNpaBieHHIo camuM ycrpoiictBom NSG, tak u 3amura Tpaduka,
MOCTYIMAIOIIEr0 OT ACHHXPOHHBIX TEPMHUHAJBHBIX YCTPOWCTB (Hampumep, POS-TepMHHATIOB MM TEXHOJIOTHYECKHX
KOHTPOJLJIEPOB).

B 6azoBom mporpammuom obecreueann NSG, B crity ucropudecku ciaoxupmuxcst oocrostensctd, VPN u SSH He
peanu3oBansl. OHAKO B HEM MMeeTcs GpupMeHHas TexHomorus X.25-over-X.25 (XoX), npeacrasisiomias coOoi, 1o
cymecTBy, peanu3anuio VPN cpenctBamu cetrn X.25. C yaeToM pa3BUTBHIX MYJIBTHIIPOTOKOIBHBIX BO3MOKHOCTEH (IP-
over-X.25, Frame Relay-to-X.25, Telnet-to-PAD u ap.), 3T0 MO3BOJIIET PELIMTH JOCTATOYHO INUPOKHMH KPYT 3a1a4 B
cucTeMax, MOCTPOCHHBIX Ha 00opymnoBannn NSG Muaammx cepuid.
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YcerpoiictBa NSG B ceTsiX NOCTABIIUKOB YCJIYT

Bce cka3aHHOe BBIIIIE OTHOCUTEJIBHO KOPIIOPATUBHBIX peIIeHUi Ha ocHOBE MpoaykToB NSG OTHOCHTCS TaKke U K
orepaTopam, MPeAOCTaBISIONNM YCIYTH BBICOKOCKOPOCTHOTO NOCTyna B HTepHET, 00be IMHEHNS IOKAIBHBIX CETEH U
JIpyTHe YCIYTH AN KOPIIOPaTHBHBIX ITONIb30BaTelNeil. B mpoBaiimepckux pemenusax anmaparypa NSG, kak mpaBuiio,
3aHAMAaeT MECTO Ha IepH(epHH CETH IOCTaBINUKA YCIyT, OAHAKO B ONPEICIHCHHBIX CIIydasx — HampuMmep, it
HEOOJIBIIMX CYOIpOBaHAEpPOB WM B TEPPUTOPHAIBHO-PACTIPENEICHHBIX CETSIX — MOXET COCTaBIATh W Oonee
CYIIECTBEHHYIO €€ JacTh.

Ve ynomunaBimiics mapupytusarop NSG-1000 mo3Bossier ycTaHOBUTH B OJHO Inaccu Beicotod 3U mo 16
BBICOKOCKOPOCTHBIX ITOCIIEIOBATENBHBIX MOPTOB, 10 64 nopto E1 wmm E12 (G.703.6), wiu mo 32 mopros SHDSL-bis.
T'otoButcs x Bemycky moamdpukamuss NSG-1000M, B xotopoif 3To umcno Oymer yasoeHo. [logkmrodeHue k ceTH
HOCTABIMKA YCIYr BO3MOXKHO MO MEIHOH MM BOJNOKOHHO-omTHdeckoit ceru Fast Ethernet. Dro mosBomser
s ¢pextuBHO Hcrions30BaTh NSG—1000 Kak KOMILIEKCHOE pelIeHIe Uil yAaJeHHBIX TOYEK MPUCYTCTBHUS.

Hpyroii mponykr NSG, crmenuansHO MpeIHA3HAYCHHBIH JUIA MOCTABIIUKOB YCIYyr — MHOTO()YHKI[HOHAIbHAS
mwiatdopma goctyna NSG-900/maxU. Dto rubkoe ycTpoMCTBO MO3BOJSET PENIATh IMUPOKKUI KPYT 3a/1a, CBA3AHHBIX C
nepenavei rojgoca U AaHHbIX. B yacTHOCTH, Ipu paboTe B Ka4uecTBe cepBepa ,I[OCTyr[a* OHO MOXET 00CITYKHBATh J10 35
MOJIB30BAaTeNEH, MTOAKITIIOYCHHBIX K HU3KO- U cpeaHeckopocTHeM mopTtam V.24, V.35, SHDSL, IDSL, ISDN BRI, EO
(G.703.1, 64 Kout/c) unu Fractional E1. Bo3moxkHble BapraHThI Ui MarkucTpaibHbIX coeauHenuit — Fast Ethernet,
V.35, E1 u E1l-over-SHDSL. IToapo6uee 06 apxutektype u BoamoxuocTsix NSG-900/maxU cM. oTieNbHYIO CTaThIo.

Jns MeHee MacIlITaOHBIX pPELICHHH B KauecTBE CEPBEPOB JOCTyNa MOTYT HCIIONIB30BaThcs ycTpoilictBa NSG—
900/8WL uau NSG-900/4WL. IIpumenenue Henoporux ycrpoiictB NSG 0c0OEHHO Iesieco00pa3Ho B pacIpeaeIeHHbIX
CETSIX, OXBATHIBAIOIINX OOLIMPHBIE TEPPUTOPHUH C HEBBICOKOH IUIOTHOCTHIO TpaduKa (MopsaAKa HECKONbKUX MOuT/c Ha
Kaxplid y3en). VIMCHHO Takas CTPYKTypa ceTel XapaKTepHa Ui MHOTHX POCCHICKHX PerHOHOB. YcTpoiictBa NSG,
CTIPOEKTHPOBAHHBIC YIS KPYTJIOCYTOYHOM PabOTHI B HEOOCITYy>KHBAEMOM PEXHMME, KaK HEIb3s JIydIle MOAXOIST I
YIQJICHHBIX y3JIOB CETH, PACIOJIOKCHHBIX 3a JECSATKH W COTHH KHJIOMETPOB OT PaliOHHOTO WJIM OOJIACTHOTO LEHTpA.
[Ipn 3TOM MOMHO(PYHKIMOHAIBFHOE YHPABICHHE UMH MOXET OCYLIECTBIATHCS LEHTPAIN30BAHHO C ITOMOIIBIO JIFOOBIX
M3BECTHBIX AJIs 3TO# 1enu nHerpymeHToB: Telnet, SNMP, Web, ynanennstit PAD B cetn X.25 nnu yaaneHHast KOHCOJb
B cetn Frame Relay. 3arpy3ka HOBOro mporpaMMHOTO 0OECIIEYEeHHs TaKXkKe MOXKET MPOU3BOAUTHCS AUCTAHIMOHHO C
nomoripto mpotokosia TFTP (s NSG Linux moamepsxuBaercs takxe u FTP).

Jus Hu3KockopocTHEIX ceteit Frame Relay m X.25, TpeOyromux Gonpmoro uncna ¢pusudeckux mopros WAN, MoryT
ucronb3oBathess Mogemd NX—300/7WL u NX-300/8W. [Momumo Hanmmuust 7-8 MOCIIEIOBATENBHBIX IMOPTOB HA OJHOM
maccn, pupmennasie TexHonmorun NSG X.25-over-Ethernet m Frame Relay-over-Ethernet mo3BoisiioT KackaaupoBaTh
HECKOJIBKO YCTPOICTB, MCHONB3ysl B KauecTBe IIMHBI Henoporyio ceTh Ethernet. Takum oOpazoMm ymaercs co3gaBaTh
MHOTOIIOPTOBBIE Y376l KOMMYTAIIMM TAKETOB C NMPAaKTHUECKH HEOTPaHWYEHHBIM YHCIOM mopToB. Hampumep, u3 msatu
yerpoitcte NX—300/7WL MOXHO MOCTPOHWTH 35-TIOPTOBBIA Y3l C IOJHOCBA3HOW BHYTPEHHEH TOMONIOTHeH (T.€.
yCTpoicTBa OyAyT JTOTHUECKHU COSTUHEHBI IPYT C APYTOM IO cXeMe "KaKblii-c-KaxapIM"), TOKa3aHHbIM Ha PUCYHKE.

MopTbl X.25 MopTbl X.25
[ LI HEEEEN __
NX-300/7WL NX-300/7WL ~ s
N e
N >/
P NP N

X.25-over-Ethernet P )'\/Ethernet\/k N
7z \ LAN / N
\ /
—————r—-
\ / P
NX-300/7WL NX-300/7WL NX-300/7WL \\Cx\xlx)/
HERRRR HRERER HERRRR
MopTbt X.25 MopThl X.25 MopTbl X.25 |||||||||||||

Y3en kommyTauum X.25 nnm Frame Relay Ha 35 CMHXPOHHBIX NOPTOB
®usnyeckas 1 normyeckas Tonosorms

CrneqyeT OrOBOPUTHCS, YTO KOHCTPYKTUBHBIE 0cobeHHOCTH ceprui NX—300 mo3BossioT 3 (HEKTHBHO HCIIOIB30BaTh
B 9THX YCTPOMCTBaxX TOJBKO IocienoBaresbHble MHTEpdericsl — V.24, V.35, X.21, RS-530. MakcumaibHOE 4HCIO
unrep¢eiicHbix Mmoayneit XDSL n G.703.1 a1 HUX OrpaHUYEHO MSAThI0 — JlaKe Ha 8-TIopTOBBIX Mojeisx. Kpome toro,
no mpousBoguTenbHOCTH 3Ta cepus ycrymaer NSG—800 u NSG—900 B 3-3,5 pasa. [TodTOMy Uii MHOTOIOPTOBBIX

*
Ha momeHT HamucaHus HaHHOﬁ CTaTbU AOCTyIIHA TOJIBKO (I)yHKHI/IOHaJ'IBHOCTI) MYJIbBTHUILIEKCOpPA. HpOl"paMMHaﬂ peanusanus CE€pBEpa NOCTYyIIa

HaXOOUTCA B pa3pa60TKe.
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Y3II0B, HCIOJB3YIOMIMX B KadecTBe cpeabl nepenaun XDSL, G.703.1 pekomenmyercs ucnoib3oBate NSG-900/maxU
WIM CTEKH M3 Heobxoammoro koimdectBa ycrpoiictB NSG-900/8WL, a mius y3a0B €O 3HAYUTENBLHBIM TPAaQHKOM
(mammpumep, ¢ HeckompkuMu mopramu G.703 mo 2048 Kout/c kaxmsrit) — NSG-1000.

Hpyroe mnpumenenue texuonoruii X.25-over-Ethernet u Frame Relay-over-Ethernet, craBiiee akTyaibHbIM B
nocieHee BpeMs — 3T0 00beMHEHNE IBYX WK 0oJiee CErMEHTOB KOpopaTtiuBHO# cetu Frame Relay wnm 6aHkoBCKoit
cetr X.25 yepe3 ropoackyro cetb Ethernet. B kadecTBe TpaHCIIOPTa MOKET HCIOJIB30BAThCS OECIPOBOHAS, BOJIOKOHHO-
OIITHYECKasl CeTh TOPOACKOTro MacmTaba, M Jro0as qpyras BEICOKOCKOPOCTHASI CHCTeMa MecTHOro fgoctymna (XDSL- u
KaOeIbHBIC MOJIEMBI, U T.II.). B wacTHOM cirydae nepenaun IP-tpaduka manHOe pemeHne yao0HO TeM, 9TO He TpedyeT
mapmipyrusanuu |P-mmaketoB u ux pennkancyssiun n3 Frame Relay B Ethernet u o6partHo; TakuM 06pa3oM, yCTpaHSIOTCSE
IBa JMIOHUX mrara mapupyrtu3amui (NOPS), SKOHOMSTCS BBIMHCIHTENBHBIC PECYpChl YCTPOWCTB W yBEIHYHBACTCS
HpOU3BOANTENRHOCTE. Kpome Toro, B obiem ciydae mo kopropatuBHOi cetn Frame Relay moryT mepenaBatbest Taxoke
pasnHYHbIe APYrUe BHIBI TpaduKka, B TOM UHCIE TaKWe, A1 KOTOPHIX HE NMPEeAycMOTpeHa mepenada depes cets Ethernet
(HanpuMep, TaHHBIE YHACIIEIOBaHHBIX IIPHJIOKEHUH HIIH IIPOM3BOJIbHBIC HECTPYKTYPUPOBAHHBIE aCHHXPOHHBIE TTOTOKH).

noaceTb noaceTb
Frame Relay Frame Relay

‘ Fiber ‘
Fast Ethernet

| ﬂ/l/ |

NSG-900/8WL NSG-900/8WL

ObbeanHeHve cermeHToB ceTh Frame Relay nnm X.25
yepes ropofckyto cetb Ethernet (paano, BONOKOHHO-ONTUYECKYHO U T.M.)

Haxonen, ammaparypa NSG 4YacTo HMCHONB3yeTCsl ONEpaTopaMu CBS3M KaK BBIJCJICHHBIC KOHTPOJUIEPH HIIH
TEepMHHAJIBHBIE CEPBEPHI A YAAJIEHHOTO YNPAaBICHHWS OCHOBHOW ammaparypoi (Mynbruruiekcopamu SDH m T.1m.).
Bo3M0XHBI 1 KOMOMHHPOBaHHBIC PEIICHNUS, KOTAa Hapsily ¢ Iepeadell moib3oBaTesbckoro Tpaduka ycrpoiicto NSG
MPeIOCTaBIsET JOCTYI K JPYyroMy 000pYyZOBaHHUIO, PACIIONOKEHHOMY Ha JaHHOH IUIOMIAJKe, Yepe3 CBOM KOHCOJBHBIN
HOPT W/WIM MOZYJb JBOMYHOTO BBOJA-BbIBOAA. Bompocam mnpumenenus npoaykuun NSG B TEXHOJIOTHUECKHX
penIeHusx (B T.4. JUIs TeIeKOMMYHUKAIIMOHHON MHAYCTPUH) TIOCBSIIIEHA OTAEIbHASI CTAThSI.

Hoctyn k cersim E1 (MKM-30)

MonynbpHasg apxuTekTypa Mapupytu3aropoB NSG M03BONSET UCIOIB30BATh PA3IMYHBIC THUIIBI CPEAbI NIEpeaayu, B
TOM 4YHCJIe IlepelaBaTh JaHHbIE 4Yepe3 CHCTeMbl IUIE3MOXpOHHOW uudpoBoit uepapxuu (PDH), ocHoBaHHbIE Ha
MyJnbTHILIEKcHpoBaHuy 1o BpeMeHH (TDM). K uncny Takux cucrem otHocsaTes kaHais! El, unmn MKM-30, xotopsie
MOTYT, MpPHUMEHHUTEIbHO K TEMaTHKe J[JaHHONW CTaThH, HCIIONB30BAThCA IIOCTABIIMKOM CETEBBIX YCIYT WIIH
MPEJOCTABIATHCS B apEHAY KOPIIOPATUBHBIM I10JIE30BATEIISIM.

Crnenyet cpa3y OrOBOPHUTHCS, YTO OCHOBHASI 4acTh MPOoAyKImu NSG He OTHOCHTCS K YHCIY KaHAI000pa3yromero
obopynoBanust i ceteid E1. ENMHCTBEHHBIM MCKIIIOYEHHEM SIBISIETCSI MHOTO(QYHKIIMOHAIbHAS IaTdopma JIoCTyna
NSG-900/maxU; OTHOCHTENIBHO e BO3MOXKHOCTEH CM. OTHENbHYK cTathio. Bee apyrue mpoxyktsl NSG — 3T0
MapIIpyTH3aTopbl ¥ KOMMYTAaTOpBl IIAaKETOB, JJsI KOTOPBIX KaHaiel El MOryTr ciykuThb OJHHM W3 BO3MOXKHBIX
BapUaHTOB TpaHCIOpTa Ha (u3nyeckoM ypoBHe. [lepenada naHubIX 1o ceTsiM E1 MOXeT oCyIIecTBISTECS pa3MuyHbBIMU
Croco0amu B 3aBHCUMOCTH OT TOTO, KaKasi UMEHHO YCIIyTra IpeI0CTaBIIsIeTCs] OTIEPaTOPOM CBSI3H.

Hawubonee snemenTapubiMu criocodamu noctyna K cetsm El sBnstorest natepdeiic EO co ckopocteio 64 Kour/c n
HECTPYKTYpHUPOBaHHBIN MOTOK E12 co ckopocteio 2048 Kout/c. (B pemakuusax crangapra ITU-T G.703 mo 2001 r. —
G.703.1 u G.703.6, coorBeTcTBeHHO.) C TOUKH 3peHHUS apXUTEKTYypHl YCTpoHCTB NSG, 3T0 0OBIYHBIE OJHOKAHAJIHHEBIE
uHTEpdeicH, padoTaromue ¢ GUKCHPOBAHHON CKOPOCTBHIO U PEaN30BaHHBIE B BUAE COOTBETCTBYIONINX HHTEP(EHCHBIX
Moaynei. HectpykrypupoBanHubiii pexkum 2048 KOut/c moamep)kuBaeTcsi Takke BceMH WHTepdelcaMu YCTPOWCTB
NSG, npenHasHadeHHBIMH AJsi paboOThl CO CTPyKTypupoBaHHbIM notokoM El. (Otum yctpoiictBa NSG BbirosHO
OTIIMYAIOTCA OT TMPOXYKIMH HEKOTOPBIX JPYrHX Mpow3BoauTened, usn wMoxymun E1  He moxmepxkuBaroT
HecTpyKTypHpoBaHHOTro pexnma E12, a mogynu E12 cTosiT cymecTBeHHO 1OpOkKe — XOTS U ITPOILE 10 KOHCTPYKIIUH. )

OnnokaHanbHble MHTEpQeiicHple Monynmu IM—E1—X sBisitorcs okoneunsiMu ycrpoiictBamu (NTU) cetu El u
MIO3BOJISIIOT BBIOpATh M3 CTPYKTYPHUPOBAHHOTO notoka E1 onHy rpymnmny KaHaJIbHBIX MHTEPBaJIOB (TaiMcioToB). Takoi
pexxum HaseiBaetcst Fractional E1. KosanvecTBo u HOMepa TaMCIIOTOB MOTYT OBITh MPOU3BOJBHBIMH; OCTAIbHBIC
TallMCIOTBl UTHOPHUPYIOTCA. B mpenensHoM cilyuae 3Ta rpynma MOXeT BKIouaTb 31 TalMCIOT € CyMMapHBIM
osicTpoaeiicTBuem 1984 Kour/c.
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Cnoennsie Monyiu El peammsyror ¢yrkimio drop-and-insert — BCTaBKy JAHHBIX B ONpPEACIICHHBIC TAHMCIOTHI
nmotoka El, B TO BpeMsi KaK OCTaJbHBIE TaWMCIOTHI MPO3PAvYHO MPOKIIOYAOTCS C OJHOTO WHTepdeiica Ha IPYrow.
Hanpumep, yacTp TaMCIIOTOB B MOTOKE, HMPUXOMAAIIEM OT ONEpaTopa CBSI3M, MOXKET HCIIONB30BAThCA IS Mepenadn
JTAHHBIX M 00pabaThIBaThCA MapLIPyTH3aTOPOM, a OCTAJIBHEIC MIepeaaBaThes nanee Ha opucHyo ATC.

Ethernet
B yaaneHHbIi oduc

B)

= A K nocrasLumky
n [V Kanan E1 yenyr

NSG-520

B)

WHTerpMpoBaHHas ycnyra nepeaayn ronoca u iaHHbIx no kaHany E1 (nnowaaka kveHTa)

[lepBoHauanbHO Tako#l pekuM pasneneHus kanaida El mpermHasHagaics A HOAKTIOYCHHS HEOONBIIMX O(UCOB U
(umanoB KOPIOPATHUBHBEIX CETEH, OJHAKO B OTEUECTBEHHBIX YCIOBHAX OH HEOXKHAAHHO OKa3aJCcs BOCTPEOOBAHHBIM H
CaMUMH MOCTaBIIMKAMU CETEBBIX yCiIyr. PaboTas B He CaMbIX MPEyCIIEBAIOUINX PETHOHAX, B CEILCKOW MECTHOCTH, OHH
Havyalli CTaJKHBaThCs C CHUTyallWel, KorJa MecTHasi Tene(OHHAsi CeTh FOTOBA BBIJIEIUTh UM HECKOJIBKO TaliMCIIOTOB B
cymiecTBytomeM kaHane El, oqHako ee 060pynoBaHue, BHIMYIIEHHOE, B JIyUIlIeM clydae, B CepeANHe MPOIIJIOro Beka,
MMEeT TOJIKO aHaJoroBble Tene(oHHbIe MHTep(Eeichl M He MpeJHa3HaYeHo MUl Nepeladd AaHHbIX. Pemenne ObuIO
HaiifeHno B Buje yctpoictB NSG co caBoennbsimMu uHtepdeiicamu E1 drop-and-insert, depes koTopsie mpomyckaercs
BECh MOTOK Ha 00EHX CTOPOHAX KaHata. YMECTHO HAMOMHUTS, uTo ycTpoiictBo NSG—900/4WL BhIycKaeTcs B CTOCUHOM
Kopiryce BeicoToi 1U 1 MOXeT ocHamaThess ICTOYHUKOM ITHTaHHSI IOCTOSIHHOTO ToKa (36...72 B), uro mo3Bosser 6e3
po0JIeM pa3MeCTUTh ero B cTaHmapTHOU 19" mmu 21" anmapaTHOH cTOMKe Ha paifOHHOM Y3JI€ CBS3H.

(0]
)
E 2 Kanan E1 « Toon
S S—M oMMyTaTop| |——
E ) - yNbTUNEKCOP 0N
< —
—_—y y
K KveHTy |—|4 |—|4 K noctasumky

NSG-900/4WL NSG-900/4WL yenyr

IM-2E1 IM-2E1

BcTaBka AaHHbIX B CyLLECTBYIOLLIMIA KaHan E1

Casoennblii nnTepdeiic E1 peann3oBaH B MpoayKTax
NSG B Buzme wmHTepdelicHpix Mmoxymed IM—2E1-X mis
cepuit NSG-900, NSG-800, NX-300, a Takxe B cocTaBe
CIEIMAIN3UPOBAHHOTO YCTpOMCTBA MIIAJIIEro Kiacca
NSG-520. O6a unTepdeiica E1 B 3TUX mpoayKTax MOTYT

NNHKUS
BnaamsocTtok >

PaavopeneiiHas
< KanuHuHrpag

a.[agtoknHo

-
IDSL

64—128 Kbut/c
8-10 kM

NSG-520
RM-Bypass2E1
IM-IDSL

TOOMN

ATC

OtBsetBneHune xDSL oT MarncTpansHoro kaHana E1

paboTath Kak B pexume drop-and-insert, tak u B

Fonoc kadectBe NByX HezaBucUMbIXx NTU. Eciu unTEepdeiics
NSG-1000 8 x sub-E1 paGotator B pexume drop-and-insert, Tto s
OecriepeboiiHOM paboThI TenepOHHOM CeTH
I WhTepHeT JIOTIOJIHUTEJIBHO YCTaHABIMBAETCS PENEUHBIN MOAYJb; B

— ) ciydae OTKaza mnuraHus yctpoiictBa NSG o
MIpO3pavHBIM 00pa3oM MpokirodaeT kanaia El gepes oba

uHTepdeiica Ha anmapaTHOM YpOBHE.

['onoc, aaHHble
8 x E1 Ha mraccu NSG-1000 moxer ycraHaBIuBaThCsS 110 8

JIBYXIIOPTOBBIX HMHTep(peHcHBIX KapT. B coueranun c

ATC, Takass KOH(Urypamus I03BOJISET OPraHU30BaTh

KOMIUIEKCHYIO YCIyry IMepefadd rojoca U JaHHBIX IO

OpraHu13aunsi MHTErpUpOBaHHbIX ycnyr El kaHanaMm El cvnonﬂoizi Harpy3koi i 8 KOpIOpaTUBHBIX
Ha n/oLazaKe oneparopa TOJIL30BATECH.

K nonb3oBatenam
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HawnbGonee cnoxHbIM BapuaHTOM TOAKIoYeHWs K kaHamy El sBnsercs pexxum Channelized El, peanm3yemsrit
uarepdeiicasiM Moayiem IM—CEL1-S mis cepuit NSG-800, NSG-900 u 2-, 4-, 8-moproBeiMu Kaptamu MV—XE1 mis
ycrpotictea NSG—-1000. B 3ToM ciydae U3 IOTOKa BBIACISIOTCS HECKONBKO (70 31) HE3aBUCHMBIX TPYHIT TAHMCIOTOB,
Ka)kIast 13 KOTOPBIX MOXKET HCIIONIB30BaThCs U Iepeadn AaHHbIX. Hampumep, B KOpIIOpaTuBHOI CeTH, TOKa3aHHON
HIDKE, KaXIBIH W3 TpeX MapupyTu3atopoB ¢opmupyeT motok El, cocrosmmii mu3 Tpex rpymm. JlBe Trpymimb
KOMMyTHpYtoTCst B cetdl E1 Ha npyrue mmomiaaku, TpeTbs TpyIna o0ecnednBacT J0CTy B MIHTepHET.

y
I_I’ KaHan E1 NHTepHeT
NSG-900/4WL
IM-CE1
NSG-900/4WL
Ay~ Karan EL Kavan E1 IM-CE1
1 I ~ A
NSG-900/4WL I_Il
IM-CE1

ObbeanHeHue unuanos KOpropaTMBHOM ceTy yepes ceTb E1

B crnenyromiem npuMepe mokasaHo IOCHIE0BaTeIbHOE NOJKIIOUEHIEe MHOTHX Tutomaaok (1o 31 mr.) no kanamy El.
IIpumep mneMoOHCTpUpPYET Bce TPH pekKuUMa AOCTyna K kaHamy. Ha nentpansHoM y3ne monayns IM—CEl opranusyer
CTPYKTYypUpOBaHHbIH KaHal E1, B KOTOpOM BBIICTICHBI TAUMCIOTHI JJIs1 K&KIOW W3 YAAJTECHHBIX TUIOIIAI0K. Y CTPONCTBA,
PAacIoNoKEHHBIE B CEPEANHE [IETOUKH, paboTaroT B peskumMe drop-and-insert u BEIOMpArOT U3 MOTOKA MpeAHA3HAYECHHBIE
g HUX TaiMcnoTel. llocnenHee ycTpodcTBO B 1iemouke BhIMONHSEeT poiab NTU u Takke HCHOIB3yeT OIHY
BBIJICTICHHYIO TPYIITY TaMCIIOTOB.

Serial Async

NSG-520 / /
-—’;4 P
NSG-900/4WL E1
IM-CE1
Ethernet xDSL

MoakntoyeHne HEeCKOMNbKMX MOWAA0K K kaHany E1 "uenoukoi"

Camble 1IMpOKHE BO3MOXKHOCTH B 4acTH KoMMmyTanuu E1 npenocrasistorces MHOroyHKIIMOHAIBHOM T1aTdopmoit
NSG—900/maxU. OcHoBHOe Ha3HA4YEHHE 3TOTO YCTPOMCTBA COCTOMT B cOopke 1-2 kanamoB E1 w3 pasHOpOTHBIX
noproB romoca u JaHHeIX Nx64 Ko6ur/c. Bce ero moptet El  mommepxwuBator pexxum Channelized u
HECTPYKTYPHUPOBAHHBIH PEXUM, a IIACCH MO3BOJIIET KOMMYTHPOBATh MOPT Ha MOPT, MOPT HA TalMCIIOT, TAWMCIIOT Ha
TalMCIIOT MPOM3BOJIBHBIM 00pa3oM (TIpH OAMHAKOBOM THIIE T'OJIOC/JaHHBIE W OAWHAKOBOW ckopocTH). Kak wacTHbIHA
Clly4aii, Ha JAHHOE IIACCH MOKET ObITh YCTAaHOBJIEHO 110 6 iopToB E1 ¢ mosHo# Harpy3koit wiu 10 18 mopros sub-E1.
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