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A ELTEX

YC/NNOBHbIE OBO3HAYEHUA

0O603HauyeHue

OnucaHue

[]

B KBaApaTHbIX CKOBKax B KOMaHAHOM CTPOKe YKa3blBaloTCA HeobA3aTe ibHble
napameTtpbl, HO MUX BBOA NpPeAoCTaBAAeT onpeae/ieHHble A0MONHUTE/IbHbIE
onumu.

{}

B ¢urypHbIx ckobKkax B KOMaHAHOMN CTPOKE YKa3blBAOTCA BO3MOXHble 06A3a-
TesbHble NapameTpbl. Heobxoanmo BbI6paTh OANH U3 NApPamMeTPOB.

«,»
«=-»

JaHHble 3HaKM B ONUCAHUN KOMaHAbI MCNONb3YOTCA ANA YKa3aHNA Ananaso-
HOB.

«|»

[aHHbI 3HaK B ONMCAHUM KOMaHAbl 0603HaYaeT «KUan».

«f»

ﬂ,aHHbIVI 3HaK B ONMUCaHne KOMaHdbl YKa3blBaeT Ha 3Ha4YeHune no ymoa4aHuto.

Kypcus Calibri

Kypcusom Calibri ykasbiBatoTca nepemeHHble AWM NapameTpbl, KOTopblie He-
06X0AMMO 3aMEHUTb COOTBETCTBYIOLLMM C/IOBOM UIU CTPOKOW.

Mony»upHblii Kypcms

MonyXunpHbIM WPUPTOM BblaeNeHbI MPUMEYAHUA U NPeayNpPeKaeHNs.

<lMonyxcupHolii
Kypcus>

MoNyXMPHbIM KYPCUMBOM B YI/I0BbIX CKOBKaxX yKa3blBalOTCA Ha3BaHUA KNasuLl
Ha K/iaBuaType.

Courier New

MonyxupHbim Wpndtom Courier New 3anuncaHbl Npumepbl BBOAA KOMaHA,

Courier New

WpudpTtom Courier New B pamKe C TEHbIO YKa3aHbl pe3y/ibTaTbl BbINOJHEHUA
KOMaHa.

MpumeyvaHuA U npegynpexaeHua

Y
p

MpumeuaHua cogeprKaT Ba)KHYIO MHPOPMaLUIO, COBETbl AN pPEeKOMEHAauuu No Mc-
No/1b30BaHUIO U HACTPOiiKe YCTPOUCTBA.

MpeaynpexaeHna MHPOPMUPYIOT NO/Ib30BATENA O CUTYALUAX, KOTOPble MOTYT HaHeCTU
Bpeps, yCTPOMUCTBY UM YeNI0BEKY, MPUBECTU K HEKOPPEKTHOU paboTe ycTpoiicTBa Mam no-

Tepe AaHHbIX.
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HELTEX

1 BBEAEHUE

B nocnegHue rogbl Habnogaetca TEHAEHUMA K OCYLLECTBAEHWIO MacLUTabHbIX MNPOEKTOB Mo
NMOCTPOEHMUIO ceTell CBA3M B cooTBeTcTBUM C KoHuenuumen NGN. OaHOM M3 OCHOBHbIX 3ada4y npu
peanusaumnm KPYMNHbIX MY/IbTUCEPBUCHbIX ceTen AaBnaerTca co3gaHue HaaeXHbIX n
BbICOKOMPOM3BOAUTENbHBIX TPAHCMOPTHbLIX CEeTei, KOTOopble ABAAKTCA OMOPHbIMM B MHOIOC/IOMHOM
apPXUTEKTYpe CeTen caeayowero NoKoAeHus.

Mepesaya wHOOPMAUMM Ha OOMbLWIKMX CKOPOCTAX, OCOBEHHO B CETAX KPyMHOro MmaclTaba,
noApasymeBaeT BbI6Op TaKoM TOMOMOMMM CETU, KOTOpas No3BoAseT NMOKO OCyLLeCTBAATL pacnpeaeneHne
BbICOKOCKOPOCTHbIX MOTOKOB.

KommyTatopbl cepuin MES53xx, MES33xx n MES23xx, MOryT MCNoNb30BaTbCs Ha CETAX KPYMHbIX
npeanpuATMA U NpeanpuATMiA mManoro u cpegHero 6usHeca (SMB), B onepaTopckux cetax. OHu
06ecneynBaloT BbICOKYIO MPOM3BOANUTENBHOCTb, FMOKOCTb, 6€30MacHOCTb, MHOFOYPOBHEBOE KayecTBo
obcnyxueaHma (QoS). Kommytatopbl MES5324 1 MES3324 o6nagatoT NOBbILWEHHOW HAAEXKHOCTbIO 33
CYET pe3epBMPOBAHMA Y3/10B, onpegenstowmx becnepeboiiHOCTb GYHKUMOHMPOBAHUA — Moaynel
NUTaHUA U MOAYNEN BEHTUAALMMN.

B HacToALleM pyKoBOACTBE M3/10XEHbl Ha3HaueHne, TeXHUYECKNE XapaKTepUCTUKN, peKoMmeHaaummn
Nno Ha4vanbHOM HaCTpOVIKe, CUHTAKCNC KOMaHAg AONnA KOHd)MprMpOBaHM‘r'I, MOHUTOPUHTA U obHoBNEHUA
nporpammHoro obecneveHus KOMMYTaTOpa.

Ethernet-kommymamopel cepuli MES53xx, MES33xx, MES23xx 7



DHELTEX

2 OMUCAHUE U3OENUA

2.1 Ha3HaueHue

KommyTtatopbl arperaumm MES5324, MES3324 — 3TO BbICOKOMNPOU3BOAUTE/NbHbIE YCTPOMCTBA,
OCHalleHHble WHTepdencamm 10GBASE-X, 40GBASE-X W npepgHasHayeHHble A0S MCNONb30BaHMA B
ONEepaToOPCKMX CETAX B KAYeCTBE YCTPOWCTB arperaumm n B LLeHTpax o6paboTkm aaHHbIX (LLOJ) B KavecTse
Top-of-Rack nnm End-of-Row KommyTaTopos.

MopTbl ycTpolicTBa noaaepusatoT paboTy Ha ckopocTtax 40 réut/c (QSFP) (MES5324), 10 réut/c
(SFP+) nan 1 rémt/c (1000BASE-X 1 1000BASE-T SFP), yuto obecneumsaeT rubKOCTb B MCNOAb30BAHUN U
BO3MOHOCTb MOCTEMNEHHOrO Nnepexoaa Ha 6o0s1ee BbICOKME CKOPOCTU Nepeaaym AaHHbIX. Hebnoknpyemas
KOMMYTaLMOHHAA MaTpuua MO3BONSAET OCYWECTBAATb KOPPEKTHy0 06paboTKy naketoB npw
MaKCMMabHbIX Harpyskax, COXpaHsaa Npu 3TOM MWHWMANbHbIE U MpeAcKasyemble 33a4eprKKU Ha BCeX
TMnax Tpaduka.

Cxema BeHTMAAuMKM front-to-back obecneumsaeT apdeKkTMBHOE OXNarKaeHWE NPU UCNOb30BAHMM
YCTPOMCTB B YC/I0BUAX cOBpemeHHbIX LLO/.

[dy6nvMpoBaHHble BEHTUAATOPbI U WUCTOYHMKM MUTAHUA MOCTOAHHOMO WAM NEPemMeHHOro ToKa B
COYETaHUWM C Pa3BUTOM CUCTEMOM MOHWMTOPMHIA anmnapaTHOM YacTU YCTPOMCTBA MO3BOAIOT MONYYUTb
BbICOKME MOKa3aTeNIn HaAeKHOCTU. YCTPOMCTBA MMEIOT BO3MOMKHOCTb ropsYeit 3ameHbl mogynei NnuTaHus
N BEHTUAALUMOHHBIX Moayneit, obecneunsas becnepeboitHoCTb GYHKLMOHUPOBAHMA CETU onepaTopa.

KommyTtatopbl goctyna cepun MES2324, MES2348 — ynpasasemble KOMMYTaTopbl YPOBHA L2+,
KoTopble umetoT 24-48 noptos 10/100/1000Base-T 1 4 nopta 10GBase-X (SFP+)/1000Base-X (SFP).

KommyTaTopsb! goctyna cepmum MES2308 — nmetoT B cBoém coctase 10 noptos 10/100/1000Base-T,
(MES2308P — 8 noptos 10/100/1000Base-T ¢ noaaep»kon PoE+ 1 2 noprta 10/100/1000Base-T), 2 nopTa
1000Base-X (SFP).

KommyTaTopbl [0CTyNa OCYLLECTBAAIOT MOAK/IOYEHWE KOHEYHbIX MOoJ/ib30BaTeneli u cetei
npegnpuATUA Manoro u cpegHero 6usHeca K ceTam onepaTopoB CBA3M C NOMoLpto UHTepdelicos Gigabit
Ethernet.

2.2 ®DyHKUMM KOMMYTaATOpaA

2.2.1 bazosvbie pyHKYUU

B Tabavue 2.1 npuBegeH cnMcok 6a3oBbix  PYHKUMM  YCTPOMCTB, AOCTYMHbIX A1
aAMUHUCTPUPOBAHUA.

Tabnunua 2.1 — basosble PyHKUUKM yCTpOICTBA

3awuma om BnoKMpoBKa BO3HMKaeT B CAyYasax neperpysku BbIXOAHbIX NOPTOB YCTpONCTBa Tpa-
6710KUPOBKU o4epedu | PUKOM OT HECKO/IbKMX BXOAHbIX MOPTOB. 3TO MPMBOAMT K 3aJepKKam nepeaayu
(HOL) AaHHbIX M NoTepe NakeToB.
[Modoepxcka CnocobHocTb nogaep:knsaTb nepefadyy CBepXAJ/MHHbIX KaApoB, YTO NO3BOAAET Me-
€8epXx0UHHbIX KOOPO8 | peaasaTb AaHHble MEHbLIMM YNC/IOM NaKeTOB. ITO CHMKaeT 06bem cnyxebHoN nH-
(Jumbo frames) dopmaumn, Bpems 06paboTKM 1 NepepbIBbI.
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HELTEX

YnpaeneHue nomokom
(IEEE 802.3X)

YnpaBneHne NOTOKOM MO3BOIAET COEANHATD HU3KOCKOPOCTHOE YCTPOMCTBO C BbICO-
KOCKOPOCTHbIM. [ANA npefoTBpalleHua nepenonHeHua 6ydepa HU3KOCKOPOCTHOE
YCTPOMCTBO MMEET BO3MOKHOCTb OTNpaBaaTb naket PAUSE, Tem cambim MHPOPMU-
pys BbICOKOCKOPOCTHOE YCTPOMCTBO O HEOOXOAMMOCTU cAenaTb naysy Npu nepena-
Yye NakeToB.

Paboma e cmeke
ycmpolicms

KommyTaTop noadeprkuBaeT o6beMHEHNE HECKO/IbKMX YCTPOWCTB B CTEK. B aTom
C/lydae KOMMYTaTOpbl PAacCMaTpMBAlOTCA KaK eguHOe YCTPOWMCTBO C 06WwumMK Ha-
CTpOMKamun. Bo3moXKHbI ABE TONONOMMKN NOCTPOEHUA CTEKA — KOJIbLLO U LienoyKa. Mpu
3TOM MapameTpbl NMOPTOB BCEX YCTPOWCTB, BKJ/IKOYEHHbIX B CTEK MOMKHO 334aTb C
KOMMyTaTopa, paboTalowero B pexmme «mactep». CTeKMpoBaHMe yCTPOMCTB Mo-
3BOJIIET CHU3UTb TPYA0EMKOCTb YPaBAEHUA CETHIO.

2.2.2 ®yHKyuu npu pabome c MAC—-adpecamu

B Tabnnue 2.2 npueaeHbl GyHKLMK YCTPONCTB Npu pabote c MAC—agpecamu.

Tabnnua 2.2 — dyHKUMK paboTbl ¢ MAC-agpecamu

Tabauuya
MAC-adpecos

KommyTaTop coctasaseT B namatu Tabauuy, B KOTOPOM yCTaHaB/IMBAETCA COOTBETCT-
Bune mexay MAC-agpecamu n ysnamu nopToB KOMMyTaTopa.

Pexcum obyveHus

B oTcyTcTBME 0byuYeHUA, AaHHbIe, MOCTYNatloLWme Ha Kakoi-1mbo nopT, nepegatoTcs
Ha BCe OCTasibHble NOPTbl KOMMyTaTopa. B pexume obyyeHUs KOMMyTaTOp aHau-
3upyeT Kagpbl W, onpegenns MAC-agpec oTnpaBuTens, 3aHOCUT ero B Tabauuy
MaplupyTusaumn. Bnocneactsum, kagp Ethernet, npepgHasHaueHHbI Ans xocTa,
MAC-agpec KOTOpOro y¥Ke ecTb B Tabsvue, nepeAaeTca TO/IbKO Yepes yKasaHHbIN B
Tabauue noprt.

lModdepxka nepedayu
Ha HeckosnbKo MAC-

adpecos
(MAC Multicast Support)

[aHHaa ObyHKUMA NO3BONAET YCTaHaB/AMBATb COEAMHEHUA «OAUH KO MHOMUM» U
«MHOTME KO MHOTMM». Takum o6pasom, Kagp, aApecoBaHHbI MHOroaapecHow
rpynne, nepesaeTca Ha Kax bl NopT, BXOAALLMIA B rpynny.

AsmomamuyecKoe £ . MAC .
CAN OT YCTPOWCTBA C onpeAefieHHbIM -aflpecom 3a onpeeneHHbli nepuog,
epems xpaHeHua MAC- yer P P P P
3 BpemMeHu He NoCTynatoT nakeTbl, TO 3aNMcb A4 AaHHOro aApeca ycrapesaer U yaa-
aopecos nAetca. ITo No3BOAAET NOAAEPIKMBATb TabMLYy KOMMYTaLMKU B aKTyaslbHOM COCTOA-
(Automatic Aging for MAC HUAN
Addresses)
Cmamuvyeckue 3anucu o
MAC CeTeBOW KOMMYTaTOp MO3BOASAET MO/b30BaTEN0 ONpeAeUTb CTaTUYecKue 3anucu
] ] cootseTcTBMiA MAC-aapecos, KOTopble coxpaHatoTca B Tabnuvue mapLupyTU3aLuu.
(Static MAC Entries)

2.2.3  ®dyHKYyuu emopo20 yposHsa cemesoii moodenu OSI

B Tabanue 2.3 npusegeHbl GyHKLMU U 0COOEHHOCTM 8MOpPO20 yposHA (yposeHs 2 OSl)

Tabnunua 2.3 — OnucaHune GyHKLUMIA BTOpOro ypoBHaA (yposeHb 2 OSl)

Peanusaumna npotokona IGMP no3sonseTr Ha ocHoBe WMHPoOpMaLUMUKM, MOAYYEHHOWN

®dyHkyua IGMP npu aHanmse cogepxumoro IGMP nakeTos, onpeaenunTb, Kakue ycTpoincTeBa B CeTu
Snooping Y4acTBYIOT B Fpynnax MHOrOaApecHoOm paccbiikK, U aapecoBaTb TpaduK Ha COOTBET-
CTBYyHOLLME NOPTHI.

. Peanusauus npotokona MLD nossosfeT ycTPOWUCTBY MMHUMWM3MPOBATb MHOroas-

®yHKyua MLD Snooping o 4 P yerp y P A
pecHbiit IPV6 Tpaduk.

DyHKLUMA, NO3BONAIOWAA NepeHanpaBaaTb MHOroaapecHoln Tpaduk ns ogHon VLAN

®dyHkyua MVR B APYryto Ha ocHoBaHMK IGMP-coobLeHni, 4To NO3BOAAET YMEHbLUNTb HAarpy3Ky Ha

uplink-nopTy. MpumeHseTca B pewweHusx lli-play.
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DHELTEX

3awjuma om
WwupoKosewamenoHO20

«cwmopma»
(Broadcast Storm Control)

LLinpoKoBeLaTeNbHbIA WTOPM — 3TO Pa3MHOMKEHME LUMPOKOBELAaTeNbHbIX Co0bLLe-
HWIA B Ka)XAOM y3/1e, KOTopoe NpUBOAUT K NaBUHOOBPA3HOMY POCTYy MX YMCna M Na-
panusyet paboTy ceTu. KommyTaTopbl UMEIOT GYHKLMIO, MO3BONAIOLLYHO OFPaHNUYUTL
CKOPOCTb Mepeaayn MHOroagpecHbiX U WMPOKOBELLATENbHbIX KaApoB, NPUHATLIX U
nepeAaHHbIX KOMMYTaTOPOM.

3epkanuposaHue

nopmos
(Port Mirroring)

3epKanupoBaHue NopToB no3sonset AybanposaTb TpaduK Habaogaembix NOPTOB.,
nepecbinas BXogdawme WM/MAN UCXOAALLME NaKeTbl Ha KOHTPOAMpyloWwMi nopt. Y
Nonb3oBaTeNss KOMMYTAaTOpPa eCTb BO3MOMHOCTb 334aTb KOHTPOAMPYIOWMIA U KOH-
TponMpyemble NopThl U BblI6paTh TMN TpaduKa (BXOAAWMMN M/UAN NCXOAALWNNI), KO-
TOpbIV ByAeT nepesaH Ha KOHTPOIMPYIOLWMIA NOPT.

U3onayua nopmos
(Protected ports)

[aHHas ¢yHKUMA no3sosiseT HazHauuTb nopTy ero uplink-nopT, Ha KoTopbIn Besyc-
NOBHO byZeT nepeHanpaBAaTbCA BeCb TpaduK, obecneuynsasn Tem caMbiM U30NALMNIO
C ApYyrMmM nopTamu (B npegenax o4HOr0 KOMMYTAToOpa), HAXOAALWLMXCA B STOM e
WwnpoKoBewaTenbHom gomeHe (VLAN) B npegenax og4HOro KommyTaTopa.

Private VLAN Edge

[daHHaa ¢yHKUMA NO3BONAET W30AMPOBATHL rPynny nopToB (B npeaenax ogHoOro
KOMMYTATOpa), Haxo4AwWwMXca B O4HOM LWMPOKOBELLATE/IbHOM LOMEHE MEXAy COo-
60i1, N03BOAAA NPU STOM O6MEH TPAadUKOM C APYTMMU NOPTaMM, HaXo4AWMMUCA B
3TOM }Ke LWMPOKOBELLATENbHOM SOMEHE, HO HE NMPUHALAEXKALLMMU K 3TOM rpynne.

Private VLAN

Ob6ecneynBaeT U30ALMI0 MeXAY YCTPOMCTBAMM, HAXOAAWMMMUCA B OLAHOM LIMPOKO-
BellaTe/IbHOM AOMeEHe, B Npeaenax Bcei L2-cetn. PeannsoBaHbl TONIbKO ABa pexu-

(light version) Ma paboTbl nopTa Promiscuous u Isolated (Isolated-nopTbl He moryT obmeHuBaTbCA
APYT C Apyrom).

Spanning Tree Protocol — ceTeBoi NPOTOKOA, OCHOBHOW 3aga4ell KOTOPOro ABNAET-

lNoddepka ca npusegeHune cetn Ethernet ¢ U3bbITOYHBIMK COEANHEHUAMMU K PEBOBUAHON TO-

npomokona STP nosorMu, UckoYaLwel netam. Kommytatopbl 06MeHMBaOTCA KOHOUTYPALMOHHbI-

(Spanning Tree Protocol)

MM COOBLLEHMAMM, CMONb3YA Kaapbl cneuunansHoro Gopmara, U BbIGOPOYHO BK/IHO-
YaloT M OTK/IKOYAOT Nepeaady Ha nopTbl.

lModdepiKa

npomokona RSTP
(IEEE 802.1w Rapid spanning

Rapid (6bicTpbiit) STP (RSTP) — sBndeTcA ycoBepLIEHCTBOBaHMEM MNpoTokosa STP,
XapaKTepusyeTcs MeHbLIMM BPpEMEHEM NPUBEAEHMA CETU K APEBOBUAHOMN TOMOMO-
MK 1 umeeT 60/1ee BbICOKYHO YCTOMYMBOCTD.

tree protocol)
MpoToKoA NpeaHa3HavyeH ANA NOBbILWEHUS YCTOMUYMBOCTM U HALEHHOCTU CETU Nepe-
lpomokon ERPS [a4M OaHHbIX, MMetoLEe KONbLLEBYHO TOMOAOMNIO, 33 CHET CHUMKEHMUA BPEMEHU BOC-
(Ethernet Ring CTQHOBNEHMA CETM B C/lydae aBapuun. BpemA BoccTaHOBNEHUA He npesbiwaeTt 1 ce-

Protection Switching)

KYHAbl, YTO CYLLECTBEHHO MEHbLLE BPEMEHM NEPECcTPOMKN CETU NMPU UCNONb30BAHUM
NPOTOKO/I0B CEMENCTBA spanning tree.

Moddepxka VLAN

VLAN — 370 rpynna nopToB KOMMYTaTopa, 06pasyloLmx O4HY LUMPOKOBELLATENbHYIO
obnactb (gomeH). KommyTaTop NoaaepMBaeT pasanyHble cpeacTBa Knaccuduka-
UMM NaKeTOB A/ onpeaeneHna X NPUHAANEKHOCTM K onpeaeneHHoi VLAN.,

Moddepxcka

npomokona OAM
(Operation, Administration,
and Maintenance, IEEE

Ethernet OAM (Operation, Administration, and Maintenance), IEEE 802.3ah — ¢yHK-
UMM YPOBHA KaHasia nepegayum AaHHbIX NPeacTaBAsoT cOb0M NPOTOKOA MOHUTOPUH-
ra COCTOAHWA KaHana. B aTom npoToKosie ana nepedadym MHGOPMALMKU O COCTOAHUM
KaHana MexAay HenocpefcTBEHHO MOAKAOYEHHbIMM ycTpoictBamu Ethernet uc-
no/sb3ytoTcs 610KM AaHHbIX npoTokona OAM (OAMPDU). O6a ycTpoiicTBa A0/XKHbI

802.3ah
ah) noaaep»ueaTb ctaHgapT IEEE 802.3ah.
Mpotokon peructpaumm GARP VLAN obecneuyvBaeTr pgumHamuyeckoe pobasne-
lMododepicka GVRP Hue/yaanenune rpynn VLAN Ha noptax KommyTaTopa. ECAM BKAOYEH MPOTOKOA
(GARP VLAN) GVRP, kommyTaTop onpegenseT, a 3aTeM pacrnpocTpaHAeT AaHHble O NPUHAANE K-

HocTh K VLAN Ha Bce NopTbl, ABAAIOLLMECA YACTbIO aKTUBHOM TONONOIMN.

Moddepicka VLAN Ha

b6aze nopmos
(Port-Based VLAN)

Pacnpepenernune no rpynnam VLAN BbinonHAeTcA No BxogAwmm noptam. [aHHoe
pelleHVe NO3BOAET UCMOJIb30BAaTh HA KaX40M NOpTy TONbKO ogHy rpynny VLAN.

lMododepxcka 802.1Q

IEEE 802.1Q — OTKpbITbIN CTAHAAPT, KOTOPbI ONMCbIBAeT npoueaypy TermpoBaHus
TpadumKa gns nepedaumn MHpopmaumm o npuHagnexkHoctm K VLAN. MNossonser uc-
noab30BaTb HecKoabKo rpynn VLAN Ha ogHOM nopTy.

Ethernet-kommymamopeol cepuli MES53xx, MES33xx, MES23xx
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HELTEX

ObveduHeHuUe KaHan108
c ucrnonvb3osaHuem LACP

Mpotokon LACP obecneynBaeT aBTomaTUyeckoe obbeguHeHne oTAe/bHbIX CBSA3eN
MeXKAY ABYMS YCTPOMCTBAMM (KOMMYTAaTOP—KOMMYTATOP MM KOMMYTAaTOp—CepBEp)
B €4MHbIN KaHa/ nepesayun AaHHbIX.

B nNpoToKone NOCTOSIHHO OonpeaensaeTcs BO3MOXKHOCTb 06beANHEHNA KaHaNoB, U B
C/ly4yae OTKa3a CoeaANHEHUs, BXOAALLErO B 06beAMHEHHDbIN KaHa, ero TpaduKk aBTo-
MaTUYECKU nepepacnpesenfaeTca No He 0TKa3aBWIMM KOMMNOHEHTaM 06beaNHEHHO-
ro KaHana.

Co30aHue epynn LAG

B ycTpolicTBax nopaeprkmsaetcAa GYHKUMA CO34aHMA rpynn KaHanos. Arperaums
KaHanos (Link aggregation, trunking) nnu IEEE 802.3ad — TexHon0rmna ob6beanHeHUs
HECKOJIbKMX PU3NYECKMX KaHA/I0B B OAMH IOFTMYECKUA. ITO CnocobCcTBYET He TOIbKO
YBE/NIMYEHWNIO NMPOMNYCKHOM CMOCOBHOCTM MarucTpasbHbIX KaHa/oB KOMMYyTaTop—
KOMMYTATOpP WINW KOMMyTaTOp—CepBEP, HO M MOBbILWEHUID UX HAAEXHOCTU. Bos-
MOMHbl TpM TMNa 6anaHCMpPoBKM — Ha ocHoBaHMM MAC-agpecos, Ha ocHOBaHuu IP
afipecoB M Ha ocHOBaHWK NopTa (socket) HazHaueHwUs.

lpynna LAG cocTouUT M3 NOPTOB C OAMHAKOBOM CKOPOCTbIO, paboTatolmx B Aynaekc-
HOM pexunme.

lModoepxka Auto Voice
VLAN

MpepocTaBnAeT BO3MOXHOCTb MAEHTUOULMPOBATL FO0COBOM TpadUK Ha OCHOBa-
Hum OUI (Organizationally Unique Identifier — nepsblie 24 6uta MAC-agpeca). Ecam B
MAC-Tabnmue KommyTatopa npucytcteyet MAC-agpec ¢ OUIl ronocoBoro wto3a
unn xe IP-tenedoHa, To AaHHbIM NOPT aBTOMATUYECKM fobasnsetcs B voice vlan
(naeHTMOMKaumMa no npoTtokony SIP unum ke no MAC-agpecy nonyyatens He noa-
OeprKuBaetcs).

Selective Q-in-Q

Mo3sonseT Ha3HauyaTb BHewHUM VLAN SPVLAN (Service Provider's VLAN) Ha ocHoBe
CKOHOUTYPUPOBAHHBIX MNpaBun  GUAbLTPAUMM NO HOMepam BHyTpeHHux VLAN
(Customer VLAN). MNpumeHeHue Selective Q-in-Q nossonseT pasobpatb Tpaduk
aboHeHTa Ha HeckonbKo VLAN, nameHutb metky SPVLAN y nakeTa B OTAE/bHOM y4a-
CTKe ceTu.

2.2.4 dyHKyuu mpemoe2o ypoeHa cemesoli modenu OSI/

B Tabaunue 2.4 npusBegeHbl pyHKUUM TpeTbero yposHs (yposeHb 3 OSl)

Tabnuvua 2.4 — OnucaHne GyHKLMI TpeTbero ypoBHsA (Layer 3)

Knuenmeoi BootP u DHCP
(Dynamic Host Configuration
Protocol)

YcTpoictBa  CNOCO6HbI

BootP/DHCP.

aBTomMaTMyecku nonyyatb IP-agpec no npoTokony

Cmamuyeckue IP-
mapuwpymel

AOMUHUCTPATOP KOMMYTaTOPa MMEeT BO3MOXKHOCTb 406aBAATL M YAANATb CTaThye-
CKMe 3anucu B TabanLy mapipyTMsaumu.

lpomokon ARP
(Address Resolution Protocol)

ARP — npoToKkon conoctasneHus IP-agpeca n dusmnyeckoro agpeca ycrpoicrea. Co-
OTBETCTBME YCTaHaB/AMBAETCA Ha OCHOBE aHa/M3a OTBETa OT y3/1a CeTu, aapec y3na
3anpalwmMBaeTca B WWMPOKOBEeLaTeIbHOM MaKeTe.

lpomokon RIP
(Routing Information

MPOTOKON ANHAMMYECKOW MApPLLPYTU3aLLMM, KOTOPbIM NO3BOAAET MapLLPYTU3aTOPam
06HOBAATL MapPLIPYTHYIO MHOOPMaALMIO, NOMYYan ee OT COCeAHMX MapLipyTM3aTo-
poB. B 3a4ayn NpoTOKONA BXOAUT onpeaesieHre ONTMMaNbHOIrO MapLIpyTa Ha OCHO-

Protocol) V BaHMM AaHHbIX O KOIMYeCcTBe MPOMEXKYTOUHbIX Y3/10B.
‘ DyHKLMOHAN Noaaep:KuBaeTca Ha KommyTatopax MES5324, MES3324F.
®dyHkyuAa IGMP Proxy - pyHKUMA YNPOLLEHHON MApLUPYTM3aLMM MHOT0aAPECcHbIX AaHHbIX Me-
IGMP Proxy XAy ceTamu. Ana ynpasneHua mappyTmnsaumen ncnoabsyetca npotokon IGMP.

lpomokon OSPF

MpoTOKON AMHAaMWYECKON MapLIpPyTU3aLMKU, OCHOBAHHbIN Ha TEXHONOTUU OTCNENKU-
BaHWA cocTosHMA KaHana (link-state technology) n ncnonb3yowuii ana HaxoKaeHun
Kpatyanwero nytv Anroputm [Oewnkctpbl. MNpoTtokon OSPF pacnpocTpaHaeT UHdop-
MaLMI0 O AOCTYMHbIX MapLlUIpyTax MeXay MaplipyTM3aTopamu OAHON aBTOHOMHOW

¢ CUCTEMBbI.

dyHKUMOHAN NoaaepKuBaeTca Ha KommyTtatopax MES5324, MES3324F.
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lpomokon VRRP

Mpotokon VRRP npegHasHayeH gnA pe3epBUPOBaAHUA MapLLPYTU3aTOPOB, BbIMOA-
HAKOLWMX PO/b LWAKD3a MO YMOAYaHWIO. ITO AocTUraetca nyTém obbegmHeHusa IP-
nHTepdencoB rpynnbl MapLpyTM3aTOpoOB B OAMH BUPTYasbHbIN, KOTOpbI byaet
MCNOJIb30BaTbCA KaK LWIKO3 NO YMOJIYAHUIO AN1A KOMMNbIOTEPOB B CETU.

lpomokon PIM

PIM—npoTokon mHoroagpecHol mapwpytusaummn ana IP-ceteit, cospaHHbId ana
pelweHua npobaem rpynnosoi maplupytusaumu. PIM 6asmpyeTca Ha TPaANUMOHHbBIX
MapLpYTHbIX NpoTokonax (Hanpumep, Border Gateway Protocol), smecto Toro,
yTobbl CO34aBaTb COOCTBEHHYLO ceTeByto Tomnosornio. PIM ucnonb3yeT unicast-
Tabnauuy Mapwpytusauum gns  nposepkn RPF. 3Ta npoBepKa BbINONHAETCA
MapLpyTusaTopamu, Ytobbl ybeanTbes, 4To nepegada MHoroazpecHoro tpaduka
BbINoO/IHAETCA No nyTn 6e3 netessb.

V ®DyHKUMOHan noaaepxusaerca Ha kKommyrtatopax MES5324, MES3324F.

2.2.5 @yHKyuu QoS

B Tabnnue 2.5 npmBeaeHbl OCHOBHbIE PYHKLMKM KadecTBa obcnyxkmBaHua (Quality of Service)

Tabanua 2.5 — OCHOBHble PpYHKLUMM KayecTBa 06CayKMBaHNA

Moddepxcka
npuopumMemHsix
oyepedeli

YCTPOCTBO NoaAepRnBaeT npuopmTesaumio ncxogawero Tpaduka no ouepeaam Ha
Kaxkgom nopTy. PacnpegeneHve nakeToB No o4Yepeasm MOMKET MPOU3BOAMTLCA B
pesynbTaTe KnaccMouKaLmm NaketTos No PasNMUYHbIM NOJAM B 3aro/I0BKax NaKkeTos.

Moddepxcka Knacca
obcnymueaHus 802.1p

CraHgapT 802.1p cneunduumpyeT meToq yKasaHUsa NpMopuTeTa Kagpa M anroputm
MCNO/Ib30BaHMA NPUOpPUTETA B LEAX CBOEBPEMEHHOW AOCTAaBKU YyBCTBUTENbHOTO K
BPEMEHHbIM 3aAep*KKam Tpadumka. CtaHgapT 802.1p onpeaenseT BOCEMb YPOBHEMN
npuoputeTos. KommyTaTopbl MOryT MCNO/Mb30BaTb 3HayeHwe npuoputeTa 802.1p
ONA pacnpeneneHusa Kagpos Mo NPUOPUTETHLIM OYepPesAM.

2.2.6 PyHKYyuu obecneyeHus 6ezonacHocmu

Tabnnuya 2.6 — PyHKUMKM obecneyeHma 6esonacHOCTH

DHCP snooping

DyHKUMA KOMMyTaTopa, NpeAHa3HaYeHHasa 418 3aWmnTbl OT aTaK C UCMOJIb30BAHNEM
npotokona DHCP. O6ecneunsaeTt ¢uabtpaumto DHCP coobuieHnin, nocTynmBLINX C
HeHaZeXHbIX MOPTOB MyTEeM MOCTPOEHMA U NOAAEPKAHWUA 6a3bl JAHHbLIX MPUBA3KM
DHCP (DHCP snooping binding database). DHCP snooping BbinonHseT Aencrsua
6paHaMayspa MeKay HeHaAEeKHbIMKW NopTamu 1 cepsepamu DHCP.

Onyusa 82 npomokKona

OnuwmAa, KoTopasa nossonsetr npouHbopmuposate DHCP-cepsep o Tom, € Kakoro
DHCP-peTpaHcaaTopa 1 Yepes Kakoi nopT npuLien 3anpoc.
Mo ymon4aHM0 KOMMyTaTop, MCno/b3yrowmin dyHKumMo DHCP snooping, obHapyKu-

DHCP BaeT u otbpacbiBaeT Aobon DHCP-3anpoc copep:kalmin onumio 82, KOTOPbIM OH
NoAy4YMn Yyepes HeHaaEXHbIl (untrusted) noprT.
UDP relay MepeHanpaBneHne wnpokoselatensHoro UDP-TpadurKa Ha yKasaHHbIN IP-agpec

®yHrkyuu DHCP-cepsepa

DHCP-cepBep ocywiecTBAseT LeHTPaM30BaHHOE yrpaBAeHue CeTeBbIMU agpecamm
N COOTBETCTBYIOWMMU KOHOUTYPALMOHHBIMU NapameTpamu, aBTOMaTUYECKU npe-
[OCTaBNASA UX KAMEHTaM.

IP Source address guard

DyHKUMA KOMMYTaTOpa, KOTopasa orpaHuynBaet IP-TpaduK, GunbTpys ero Ha OCHOo-
BaHUKM Tabauubl cooTBeTCTBUIM 6a3bl AaHHbIX NpuBaskM DHCP — DHCP snooping u
CTaTUYECKU CKOHOUTYpUpPOBaHHbIX IP-aapecoB. ®yHKLMA ncnonbsyetca ana 6opbbbl
c nogmeHol IP-agpecos.

Ethernet-kommymamopeol cepuli MES53xx, MES33xx, MES23xx
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Dynamic ARP Inspection
(Protection)

®PyHKUMA KOMMYTaTOpa, NpeAHa3Ha4YeHHaa ANA 3alWnUTbl OT aTak C UCNO/Ib30BAHUEM
npoTtokosa ARP. CoobLieHne, KOTOpOe NOCTyNaeT ¢ HEHAAEKHOrO NOpTa, NoaBepra-
eTca nposepKke — cooTtseTcTByeT A IP-agpec B Tene npuHatoro ARP-naketa IP-
agpecy oTnpasuTens.

Ecnun apgpeca He coBNagatoT, TO KOMMYTaATOp OTOpacbIBaeT NakKerT.

L2 - 13— 14 ACL (Access
Control List)

Ha ocHose nHpopmauumn, coaepKallenca B 3arosoBkax yposHen 2, 3 u 4, y agmu-
HUCTPaTOpPa ecTb BO3MOMKHOCTb HAacTpouTb A0 1024 npaBuA, COrNAcHO KOTOPbIM Na-
KeT byaet obpaboTaH, AMMb60O OTHPOLLEH.

Time-Based ACL

Mo3BonseT cKoHbUIypupoBaTh BpeMeHHbIe PaMKU, B TeHEHMNE KOTOPbIX AaHHbIA ACL
byger genctesoBathb.

noodsAuUHHOCMU HaA
ocHoee nopma (802.1x)

Moddeprka OcHoBHaa QyHKUMA BAOKMPOBKM — MOBbLICMTbL 6e30MacHOCTb CeTH, NpPeAoCcTaBAs

306/10KUPOBAHHbIX OOCTYyN K NOPTYy KOMMYyTaTopa TOJ/IbKO A1A yCTpoincTB umetowmx MAC — agpeca, 3a-
nopmos KpenneHHble 33 3TUM NOPTOM.

lposepka Mposepka noanvHHocTu IEEE 802.1x npeacraBnseT coboit MexaHU3mM KOHTPOAA A0C-

Tyna K pecypcam 4yepes BHeLWHWn cepsep. Mpowealime NpoBepKy NOAANHHOCTU
No/Ib30BaTe/IM MOJIYYalOT AOCTYN K pecypcam BbIGpaHHOM ceTu.

2.2.7 @yHKyuu ynpasseHUs KOMMymamopom

Tabauua 2.7 — OcHoBHble GpYHKLMM YNPaBAEHNA KOMMYTaToOpamMm

3a2py3Ka u 8bi2py3Ka
¢halina Hacmpoliku

MapameTpbl YCTPONCTB COXpaHAIOTCA B ¢aitne HaCTPOMKKN, KOTOPbIA COAEPKUT AaH-
Hble KOHOUIypaLMM Kak BCeN CUCTEMbI B LLeIOM, TaK U OnpeaesieHHoro nopra ycr-
poticTsa.

lpomokon TFTP (Trivial
File Transfer Protocol)

Mpotokon TFTP ucnonb3yeTtcs ANA onepaumin 3anucu u yteHua ¢annos. MNpoToKon
OCHOBAaH Ha TpaHCMopTHOM npoTokoae UDP.

YcTpoicTBa Noaaep»KMBatoT 3arpy3ky M nepeaadvy no AaHHOMY NpOTOKoAy ¢daiios
HaCTPOMKKN 1 06pa3oB NPorpammHoro obecnevyeHms.

Mpomokon SCP (Secure

Mpotokon SCP ucnonb3yetca gns onepaumit 3anucu u yteHma dainos. MpoToKon
OCHOBaH Ha ceTeBOM npoToKone SSH.

MOHUMOpuUHe (RMON)

Copy) YcTpoicTBa NoAAepKMBAlOT 3arpysky M nepegady no AaHHOMY NPoOToKoay ¢dalinos
HaCTPOMKKN 1 06pa3oB NPorpammHoro obecnevyeHms.
YaaneHHolt MOHUTOPUHT (RMON) — cpefcTBO MOHUTOPMHIA KOMMNbIOTEPHbIX CETEMN,
o pacwupeHmne SNMP. CoBMmecTUMble YCTPOMCTBA NMO3BOISAOT COOMpPaATh ANarHocTnye-
YOaneHHsili

CKMEe AaHHble C MOMOLbIO CTaHUUK ynpasneHua cetbto. RMON — 3TO cTaHAapTHaA
6asa MIB, B KOTOpOW onpeaenieHbl TeKyWas W npeablaywas CTaTUCTUKA YPOBHA
MAC 1 06beKTbl ynpaBieHus, NpegocTaBasoWme AaHHbIe B peaibHOM BpeMEHMU.

Mpotokon SNMP ncnonb3yeTtca A8 MOHUTOPUHIA M YNPaBJeHUA CeTeBbIM YCTPOM-

lpomokon SNMP cTBOM. 15 ynpaB/ieHMA AOCTYNOM K CUCTEME ONpeaensaeTca CMUMCOK 3anucen co-
06LecTBa, KaXKaasn M3 KOTOPbIX COAEPKUT NPUBMUIErMM JOCTYNA.
YnpaeneHne kommytatopamu nocpeactsom CLI ocyliecTBafeTcs noKanabHO yepes
Nnmepdgpelic nocnepoBatenbHbli NopT RS-232, nnbo yaaneHHo depes telnet, ssh. UHTepdelic
KOMQHOHOU cmpoKu KOMaHAHOW CTPOKM KoHconu (CLI) sBnaeTca npombiWAeHHbIM CTaHAapToM. UHTep-
(CLI) npetatop CLI npefocTaBnAeT CNMCOK KOMaHA, U KNHOYEBbIX C10B A5 NOMOLLM MO/b-
30BaTet0 M COKpaLLeHMI0 06 bema BBOAMMBIX AaHHBbIX.
Svslo Syslog — npoToKos, obecneymBatowmii nepeaadyy cOObOLEHNN O NMPOUCXOAALLNX B
yslog cucTeme cobbITMAX, a TaKKe yBeAOMIEeHN 06 olWNBKax yaaneHHbIM cepBepam.
SNTP MpoTokon SNTP — NPOTOKON CUHXPOHMU3ALIMN BPEMEHU CETU, rapaHTUPYET TOYHOCTb
(Simple Network Time CUHXPOHM3aLMM BPEMEHM CETEBOIO YCTPOMCTBA C CEPBEPOM A0 MUIIUCEKYHADI.
Protocol)
Traceroute — cny»kebHasa GyHKUMA, NpeAHa3HaYeHHan Ans onpesesneHns mapLupy-
Traceroute y dyHKUMA, npes, A pes; ppy

TOB nepegayvun AaHHbIX B IP-ceTax.

Ethernet-kommymamopel cepuli MES53xx, MES33xx, MES23xx
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YnpaeneHue A .
MWHWUCTPATOP MOXKET OnpenenMTb YPOBHU NPUBUAErUIA AOCTYNa ANA NONb30Ba-
KOHmMposaupyemsim A . P . P PEA yp P AocTy p,v
Tenewn yCTpomcTBa M XapaKTEPUCTUKM ONS KaXKA0ro YPOBHA NPUBMAETUIA (TONbKO s
docmynom — yposHU N
. yTeHusa — 1 ypoBeHb, NoMHbIN JocTyn — 15 ypoBeHb).
npususneauu
KommyTtaTop cnocobeH ycTaHaB/iMBaTb 3anpeT AOCTyna K KaxKaomy uHTepodeicy
npasneHuna (SNMP, CLI). 3anpeT moxeT bbITb YCTaHOBNAEH OTAE/IbHO ANA KaXaor
B/10KUpOBKa ynpasne (S , CLI). 3anpeTt moxeT 6 YCTaHOB/NEH OTAENbHO A, A0ro
uHmepdeiica TMNa goctyna:
P Telnet(CLI over Telnet Session)
ynpaenewus Secure Shell (CLI over SSH)
SNMP
JlokanbHaAa [na nokanbHoOM ayTeHTUDUKALMM NOALEPKMBAETCA XPaHEHWe Naponelt B 6ase AaH-
aymeHmMuguKayus HbIX KOMMYyTaTOpa.

Gdunempayus IP
adpecos 0519 SNMP

Joctyn no SNMP paspewaetca ana onpeaeneHHbix IP-agpecos, ABNAKOLWUXCA Yne-
Hamn SNMP-coobuiecTsa.

Knuesm RADIUS

MpoTtokon RADIUS ucnonb3yetca ana ayteHTMdMKaumm, aBTopusaumnm n yyeta. Cep-
Bep RADIUS ucnonbsyet 6a3y AaHHbIX NOAb30BaTeNEN, KOTOPasA COAEPKUT AaHHbIe
NPOBEPKM MNOLJIMHHOCTU ANA KaXk[oro nosb3osartenda. KommyTaTtopbl copepkat
KNMEHTCKYI0 YacTb npoTokona RADIUS.

yCTpOl;'ICTBO npeaocTasaAeT NnoAAePKKY NPOBEPKU NOANTNHHOCTUN KIMEHTOB Nocpea-

TACACS+
(T inal A ctBom npoTtokosia TACACS+. MpoTtokon TACACS+ obecneunBaeT LLeHTPaNN30BaHHYO
erminal Access o
cuctemy 6e30MacHOCTM 419 NPOBEPKM NO/b30BaTes1el, NOAYYAOWMX AOCTYN K yCT-
Controller Access Control o
System) POMCTBY, @ TaKKe LieHTPaNIM30BaHHYO CUCTEMY YMNpaB/ieHuA Npu coba0aeHnn co-
Y Bmectumoctn ¢ RADIUS u gpyrumun npoueccamn NpoBepKU NOAJAUHHOCTU.
DyHKUMA cepsepa SSH nossonAaeT KAneHTy SSH ycTaHOBUTbL C YCTPOMCTBOM 3alLiym-
Cepeep SSH YHKL, psep y Yy ycTp L,
LLleHHOE coeauHEeHne ANA YNPaBAeHUA UM.
ModdepsKa [aHHas dyHKUMA NpeaocTaBiseT BO3MOXKHOCTb CO34aBaTb MaKPOKOMaHAbl, nNpea-
cTaBasowme coboit Habop KOMaHA, M MPUMEHATb UX ANA KOHPUTYPaLUU YCTPOMCT-
MAKPOKOMAHO P P Puryp yere

Ba.

2.2.8 JononHumesnbHble hyHKYUU

B Tabanue Tabavua 2.8 npuseseHbl JONOAHUTENbHbIE PYHKLUKN YCTPOICTBA.

Tabanua 2.8 — JononHUTeNbHble GYHKLMKN YCTPOMCTBA

BupmyaneHoe CeTeBble KOMMYTaToOpbl MMEIOT B CBOEM COCTaBe MPOrpammHble M anmnapaTHble
mecmuposaHue Kabesa | cpeacTBa, NO3BONAOLME BbINOAHATL QYHKLMM BUPTYaibHOTO TecTepa kabena — VCT.
(VCT) TecTep NO3BOASET ONPEAEANTb COCTOSHME MeAHOro Kabens ceAsn.
JluaeHocmuka YCTPOCTBO MO3BOASET TECTUMPOBATb ONTMYECKMI TpaHcueep. Mpu TecTMpoBaHUU
onMmuYecKo20 OTC/IE}KMBAIOTCA TaKMe NapameTpbl, Kak TOK M HanpsKeHWe nuTaHuaA, Temnepartypa
mpakcueepa TpaHcuBepa. Ana peanvsaummu TpebyeTca noaaepka sTux QyHKLUMIM B TpaHCKBepe.

Green Ethernet

,ﬂ,aHHbIVI MeXaHU3M NO3BONAET KOMMYTATOPY CHU3UTb 3Hepron0Tpe6neHme 3a cyet
OTKNHOYEHNA HEAKTUBHbIX 31EKTPUYECKNX NOPTOB
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HELTEX

2.3 OCHOBHble TEXHUYECKME XapaKTEePUCTUKM

OCHOBHble TeXHU4YecKume napamMeTpbl KOMMYTATOpPa NpueeaeHbl B Ta6ﬂMLI,e 2.9.

Tabnnua 2.9 — OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKM

O6wme napameTpbl

MES5324 Marvell 98CX8129-A1 (Hooper)

MES3324F Marvell 98DX3336-A1 (PonCat3)

MES2324

MaKeTHbIM NpoLeccop MES2324B

MES2324FB

MES2348B Marvell 98DX3236-A1 (AlleyCat3)

MES2308

MES2308P
1x10/100/1000Base-T (OOB)

MES5324 1x10/100/1000Base-T (Management)
24x10G Base-X(SFP+)/1000Base-X (SFP)
4x40G Base-SR4/LR4 (QSFP)
1x10/100/1000Base-T (OOB)
20x1000 Base-X (SFP)

MES3324F 4x(10G Base-X(SFP+)/1000Base-X (SFP)
4x10/100/1000 Base-T/1000 Base-X Combo

MES2324

MES23248 24x10/100/1000Base-T, 4x(10G Base-X(SFP+)/1000Base-X (SFP))

MHTepgeice! 20x1000 Base-X (SFP)

MES2324FB 4x(10G Base-X(SFP+)/1000Base-X (SFP)
4x10/100/1000 Base-T/1000 Base-X Combo
48x10/100/1000Base-T

MES2348B

52348 4x(10G Base-X(SFP+)/1000Base-X (SFP))
10x10/100/1000Base-T

MES2308 2x1000Base-X(SFP)
8x10/100/1000Base-T (PoE+)

MES2308P 2x10/100/1000Base-T
2x1000Base-X (SFP)

MES5324 800 réut/c

MES3324F

MES2324
128 réut/c

MponyckHas MES2324B
CNocobHoCTb MES2324FB

MES2348B | 176 6ut/c

MES2308,

MEs2308p | 24 TOUT/C

MES5324 32 Méut

MES3324F

O6bem bydpepHoin MES2324

MES2324B

namaTu

MES2324F8 | 2 MouT

MES2308

MES2308P

Ethernet-kommymamopel cepuli MES53xx, MES33xx, MES23xx
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MES2348B

24 Méut

Tabnnua MAC-agpecos

MES5324

64K

MES3324F
MES2324
MES2324B
MES2324FB
MES2348B
MES2308
MES2308P

16K

O6bem TCAM
(konunuecTBo npasun
ACL)

MES5324

2K

MES3324F

3K

MES2324
MES2324B
MES2324FB
MES2348B
MES2308
MES2308P

1K

Konnyectso
mapuwpyTtos L3 Unicast

MES5324

8K

MES3324F

13K

MES2324
MES2324B
MES2348B
MES2324FB
MES2308
MES2308P

®yHKUMOHan L3 BbikAtoYeH

Konnyectso ARP-
3anucen

MES5324

8K

MES3324F

4K

MES2324
MES23248B
MES2324FB
MES2348B
MES2308
MES2308P

1K

Konunyectso rpynn L2
Multicast (IGMP
snooping)

MES5324

4K

MES3324F

4K

MES2348B
MES2324
MES2324B
MES2324FB
MES2308
MES2308P

2K

Konnyectso
mapuwpyTos L3
Multicast (IGMP Proxy,
PIM)

MES5324

4K

MES3324F

4K

MES2348B
MES2324
MES2324B
MES2324FB
MES2308
MES2308P

®PyHKLUMOHAN L3 BbIKAOYEH

Ethernet-kommymamopeol cepuli MES53xx, MES33xx, MES23xx
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MES5324 OnTunyeckme nHTepdelicol 1/10/40 réut/c
dneKTpuyeckme nHTepodericsl 10/100/1000 M6éut/c
MES3324F
MES2324
CkopocTb nepeaayun 523 OnTunyeckme nHTepdelicol 1/10 réut/c
aHHbIX MES23438B dneKTpuyeckme nHTepodeicsl 10/100/1000 M6éut/c
A MES2324B P P
MES2324F
MES2308 OnTnyeckune nHTepdeiicol 1 Fémut/c
MES2308P dneKTpuyeckme nHTepodericsl 10/100/1000 M6éut/c
MES5324 1375(ingress)/75(egress)
MES3324F 1320(ingress)/72(egress)
Konnyectso npasun MES2324
i P MES2348B
MES23248 360(ingress)/72(egress)
MES2324F & &
MES2308
MES2308P
MNopaepxkka VLAN cornacHo 802.1Q go 4K aktmeHbIx VLAN

KauecTBo obcnyxuBaHma QoS

npuoputesauma Tpaduka, 8 yposHel

8 BbIXOAHbIX oYepeaei C pasHbIMU NPUOPUTETAMU AN1A KaxK[0ro nopTa

Konnyectso VRRP-mapwpytmnsatopos | 255
Konunyectso L3 uHtepdeincos 2048
Konunuectso BupTyanbHbix Loopback- 64

uHTepdeicos

Arperaumsa KaHanos (LAG)

16 rpynn, o 8 NOPTOB B KaxKA0M

Konnuyectso ak3emnaapos MSTP

64

CBepxaivHHble Kagpbl (jumbo frames)

MaKCMManbHbIN pazmep naketos 10K

CreKknpoaHue

0o 8 yctpoiicTts

CooTBeTCTBME CTaHAAPTAM

IEEE 802.3 10BASE-T Ethernet

IEEE 802.3u 100BASE-T Fast Ethernet

IEEE 802.3ab 1000BASE-T Gigabit Ethernet

IEEE 802.3z Fiber Gigabit Ethernet

IEEE 802.3x Full Duplex, Flow Control

IEEE 802.3ad Link Aggregation (LACP)

IEEE 802.1p Traffic Class

IEEE 802.1q VLAN

IEEE 802.1v

IEEE 802.3 ac

IEEE 802.1d Spanning Tree Protocol (STP)

IEEE 802.1w Rapid Spanning Tree Protocol (RSTP)
IEEE 802.1s Multiple Spanning Tree Protocol (MSTP)
IEEE 802.1x Authentication

IEEE 802.3af PoE, IEEE 802.3at PoE+ (Tonbko MES2308P)

YnpasneHue

NokanbHoe ynpasnexHue

Console

YaaneHHoe ynpasneHue

SNMP, Telnet, SSH, WEB

Ethernet-kommymamopel cepuli MES53xx, MES33xx, MES23xx
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DHELTEX

dusnyeckme xapaKTepucTUKN U yCI0BUA OKpYKalowieit cpeabl

CeTb NepeMeHHOoro Toka: 220B+-20%, 50 'y,
CeTb NOCTOAHHOrO TOKa: -36.. -72B

MES5324 BapMaHTbl NUTAHUA:
MES3324F - OAWH UCTOYHMK NUTAHMA NOCTOAHHOIO MW NEePeMeHHOro TOKa;
- ABa WCTOYHMKA NUTAHMA MNOCTOAHHOINO WM NEPEeMEHHOro TOKa, C BO3-
MOXHOCTbIO FopsAYelt 3aMeHbl.
MES2324
MES2308 CeTb NepeMeHHOoro Toka: 220B+-20%, 50 'y,
MES2308P
VcTo4HMKM nUTaHuA CceTb NepemMeHHOoro Toka: 220B+-20%, 50 'y,
N CBUHL,OBO-KMUCNOTHbI aKKyMynaTop.
XapaKTepuCTUKM 3apsaAHOTro YCTPOMCTBA:
- TOK 3apsja:
mg:gzijEB 2,7+0.2A - MES2324FB n MES2348B;
1.6+0.1A - MES2324B.
MES2348B
- HanpsXeHue cpabaTbiBaHUA pacuenuTens Harpyskm — 10-10,5 B;
- MOPOroBOEe HaNpAXKeHWe MHAMKAUUM HM3Koro 3apaga —11 B
V CeueHue nposoaa gna nogknoueHue AKB, He meHee 1,5mm?
Emkoctb AKB, He meHee 20Ah (Hanpumep GP12200).
MES5324
MES3324F He 6onee 85 BT
MES2324 He 6bonee 25 Bt
MES2324B He 6onee 50 BT
MoTpebnsemas
MOLLHOCTb MES2324FB He 6onee 45 Bt
MES2348B He 60siee 44 BT / He 6onee 84 BT (c yueTom 3apsaaa 6atapen)
MES2308 He 6onee 12,5 BT
MES2308P He 6onee 275 BT
MES5324 430x298x44Mmm
MES3324F 430 x 280 x 44 mm
MES2324
MES23248 430 x 158 x 44 mm
FabapuTHble pasmepsl |\ \co)30arp | 430 x 243 x 44 Mm
MES2348B 430 x 280 x 44 mm
MES2308 310 x 158 x 44 mm
MES2308P 430 x 158 x 44 mm
MES5324 oT 0 no +45 °C
MES3324F
MES2348B
NHTepBan paboumnx MES2324
Temnepatyp MES2324B oT-20 o +45 °C
MES2324FB
MES2308
MES2308P

MHTepBan TemnepaTypbl XpaHeHUA

oT-40 po +70°C

Ethernet-kommymamopeol cepuli MES53xx, MES33xx, MES23xx 18



HELTEX

OTHOCUTENbHAA BAAXKHOCTb NpU
aKcnnyaTtaumm (6e3 obpasoBaHuUs He 6onee 40%
KOHZeHcaTa)

OTHOCKTENIbHAA BNAXKHOCTb npu

XpaHeHuu (6e3 obpasoBaHua o1 10% no 95%
KOHZeHcaTa)
CpenHuii CPOK CyKObI 20 net

/ Tun NUTaHMA YCTPOICTBa onpeaenseTca Npu 3akase.

2.4 KOHCTpYKTUBHOE UCMOJIHEHUEe

B AaHHOM pa3gesie ONMCaHO KOHCTPYKTUBHOE MCMOJ/IHEHME YCTPOMCTB. peacTasieHbl n3obpaxe-
HMA nepeaHen, 3aaHein 1 BOKOBbIX NaHeel YCTPONCTBA, ONUCAHbl Pa3bembl, CBETOANOAHbBIE MHANKATOPDI
W opraHbl ynpaBaeHus.

Ethernet-kommyTtatopbl cepuin MES53xx, MES33xx, MES23xx BbINO/IHEHbI B METa/I/INYECKOM KOpny-
ce C BO3MOXHOCTbIO YCTaHOBKM B 19” KapKac, BbicoTa Kopnyca 1U.

2.4.1 BHewHuii 8ud u onucarHue nepedHeii naHeau ycmpolicme MES53xx, MES33xx, MES23xx

BHewHWn BMA nepegHeit naHenu yctponcts cepuit MES53xx, MES33xx 1 MES23xx nokasaH Ha
pucyHkax 1-8.

] HELTEX 56
MES5324 _ Console TS
et Unit ™ i

O Power
O Master
OFfan
ORes

PucyHok 1— MES5324, nepedHssa naHens

B Tabaunue 2.10 npuBedeH nepeyeHb PasbeMOB, CBETOAMOAHbIX WMHOMKATOPOB W OpraHoB
ynpaB/aeHWA, PacnosIoXKeHHbIX Ha NepeaHeN NaHeIn KoMmmyTaTopa.

Tabnunua 2.10 — OnucaHune pasbeMoB, UHAMKATOPOB M OPraHoOB ynpaBaeHus nepegHel naHenm MES5324

No dnemeHT nepeaHem Onncanme
naHenu
Unit ID NHAaMKaTop HOMepa YCTPOMCTBA B CTEKE.
Power NHAMKATOp NUTaHMA YCTPOMCTBA.
1 Master NHauKaTop pexuma paboTbl ycTpoiicTBa (BeayLmil/seaombiii).
Fan NHauKaTop paboTbl BEHTUAATOPOB.
RPS NHOMKaTOp pe3epBHOro 3/1eKTPONUTAHUA.

Ethernet-kommymamopel cepuli MES53xx, MES33xx, MES23xx 19
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Console

KOHCONbHbIM NOPT ANA NOKANbHOTO YNpaB/ieHNsa yCTPONCTBOM.
PacnuHoBKa pasbema cneaytouian:

He Ucnonb3yeTca

He Ucnonb3yeTca

RX

GND

GND

TX

He Ucnonb3yeTca

He Ucnonb3yeTca

He Ucnonb3yeTca

Pacnaitka KOHCONbHOTO Kabesa npuseaeHa B NPUIOKeHUN B

O 0O NOULDS WN PP

usB

USB nopr.

00B

MopT (out-of-band) 10/100/1000 Base-T (RJ-45) ana yaaneHHoro ynpasne-
HWA YCTPONCTBOM.

YnpasneHne OCyLLECTBAAETCA MO CETWU, PashebHO C KaHasom nepeaayu
OaHHbIX.

Mgmt

Mopt 10/100/1000 Base-T (RJ-45) ana yaaneHHOro ynpasaeHUs yCTPOMNCT-
BOM. YNpasaeHWe OCyLLEeCTBAAETCA MO CETU Nepesadn AaHHbIX.

®YHKLUMOHaNbHAA KHOMKa 4/a nepesarpysku ycTpoincTea M cbpoca K 3aBo-
ACKMM HacTpoliKam:

- NPV HaXKaTWUM Ha KHOMKY AJIMTENbHOCTbIO MeHee 10 c. npoucxoant nepe-
3arpysKka ycTpoWCTBa;

- MPU HaKaTMM Ha KHOMKY A/UTeNbHOCTbo 6oaee 10 c. npoucxoamt cbpoc
HaCTPOEK YCTPOICTBA 40 3aBOACKON KOHdUrypaumu.

[1-24]

CnoTbl ANA yCTaHOBKK TpaHcueepos 10G SFP+/ 1G SFP.

XLG1, XLG2
XLG3, XLG4

Cnotbl XLG1-XLG4 gna yctaHoBKM TpaHcneepos 40G QSFP.

SELTEX  MES3324F

PucyHok 2 — MES3324F, nepedHAsA naHesb

B Tabnmue 2.11 npuBepeH nepevyeHb pPa3bemMoB, CBETOAMOAHbIX MHAMKATOPOB W OpPraHoB
ynpasaeHuA, pacnosIoXKeHHbIX Ha nepeaHel naHenn kommyTtatopa MES3324F.

Tabnunuya 2.11 — OnucaHne pa3beMoB, MHANKATOPOB M OPraHoOB ynpasaeHus nepeaHen naHenn MES3324F

dnemeHT nepepHein

Ne OnucaHue
naHenun
UnitID MHAMKaTOp HOMepa YCTPOMCTBA B CTEKE.
Power NHAMKATOp NUTAHMA YCTPOMCTBA.
1 Master NHauKaTop pexxuma paboTbl ycTpoiicTBa (BeayLumii/seaomoiit).
Fan NHankaTop paboTbl BEHTUNATOPOB.
RPS MHAMKaATOp pe3epBHOro a1eKTPONUTaHuA.
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2 Console KOHCO/IbHbIM NOPT 4R NOKANBbHOIO YNPaBAEHUA YCTPOUCTBOM.
MopT (out-of-band) 10/100/1000 Base-T (RJ-45) ana yaaneHHoro ynpasne-

3 00B HWA YCTPOMCTBOM.
YnpaBneHue ocylecTsiAeTcA NO CeTU, pa3fesibHO C KaHanoM nepegayu
OaHHbIX.
®yHKLMOHaNbHAA KHOMKA 4/1A nepe3arpysku ycTpoictea M cbpoca K 3aBo-
ACKMM HacTpoOMKam:

4 r - MPY HaXKaTUM Ha KHOMKY AnuTenbHocTblo meHee 10 c. npoucxoauT nepe-
3arpyska ycTpoWcTBa;
- MPY HAXKaTUM HA KHOMKY AaunTenbHocTbio 6onee 10 c. npoucxoguT cbpoc
HACTPOEK YCTPOMCTBA A0 3aBOACKOM KOHOUIrypauum.

5 [1-24] CnoTbl ANA yCTAaHOBKKU TpaHcueepos 1GSFP.

6 [11-12, 23-24] Komb60o-noptbl: nopTbl 10/100/1000 Base-T (RJ45).

XG1, XG2
+ .
7 XG3, XG4 CnoTbl Ana ycTaHOBKM TpaHcnsepos 10GSFP+/ 1GSFP

OB B B S B B B B e o B B B S B e S S S e s o S S S D S BB e 560000000 A
) - SOUOROATOSSTRAEEL
SESE e = e DO OV
000 cmon 8 5% DOTCOBOCVIETO0O
w0 O O OO 61
w000 00w i o
((((