AQUARIUS

KommyTtaTtopbl Aquarius N5000

Aksapuyc N5000 - nponsBoauTenbHas arpervpytoLlas nnathopma KOpnopaTMBHOIO K1acca B CEMENCTBE CeTEBbIX MPOAYKTOB KOMMAHUM.
CoBMecTHO ¢ koMMyTtaTopamu goctyna N3000, N5000 peanunsyeT okyc Ha HOBbI YpoBeHb NPOAYKTUBHOCTK, B@30MaCHOCTU 1
yZA0BNETBOPEHHOCTU MOJSIb30BaTeNel BHE 33BUCUMOCTY OT MacLUTaba MHGPaCcTpYKTypbl Npeanpusatus.. CemencTaa ceTeBblx
KOPMOpaTMBHbIX NNaThopM AKBapMYycC CO3AaHbI A1 TpaHChopMaLIMmn TUNOBOW CETEBOW MHDPACTPYKTYpPbI B TMbpUAaHYI0
MPOM3BOACTBEHHYIO Cpesy, rae paboyee MecTo He PUKCUPOBAHO B NPOCTPAHCTBE, AOCTYN K MHDOPMALIMOHHBIM PecypcaM ocyLLecTBAsSeTCs
C Ntoboro YcTpomcTBa, MPUNOXEHUS U AaHHbIe HAXOAATCS B J06OM MecTe KOpnopaTUBHON MHDPACTPYKTYPbI UK BHE ee, B 061a4HbIX
pecypcax.

OcHoBHble 0CO6eHHOCTK:

+ [pousBoanTenbHas nnaTdopma B KoMnakTHOM dopM-hakTope 1 Rack Unit.

+  Apxutektypa nnatchopMbl, 06ecneymBaloLLas B COYETaHUM C AOCTYNHbIMK BapuaHTamu uplink n downlink-nHtepdeiicos
BO3MOXHOCTb MOCTPOEHMSI He6IOKMPYeMbIX KOHDUIYpaLMii B Pa3/IMUHBIX KOMBUHALMAX TOMOMOMMYECKUX PELLEHWN.

+ BosMoxHoCTb Bbibopa uplink-uHTepdeincoB 419 opraHnsaumm NogkyeHns K aapy nHdpactpyktypol 40 éut/c, 100 Ieut/c.
+ ToakntoyeHne KOMMYTATOPOB YpoBHS goctyna downlink-untepdeiicamm 25 Méut/c, 10 rémt/c, 1 Féut/c.

+ AnnapaTHbliA 41331H, COOTBETCTBYOLWMIA TpeboBaHUAM 0becrnedeHst HenpepbIBHOCTU hYHKLMOHMPOBaHUS. MoaynbHble 6110Ku
MUTaHUS M MOAYNIN OXNAXKAEHWS C Pe3epBPOBaHMEM, MOAAEPXUBAIOLLME PEXUM ropsivyeit 3aMeHbl, MOHUTOPWHI COCTOSIHUS
LieHTPasIbHOro NPOLLeccopa v BHYTPEHHe TeMnepaTypbl YCTPOMCTBA.

* YunceT onepaTopcKkoro Knacca.

0630p NpoAykTa

+ [nbkue cLeHapvu BHeAPEHWS C NPOrpaMMMpyeMbiMm WabnoHamu Layer 2 u Layer 3 Tabnuu.

+ [porpamMMupoBaHVe pasMepa NakeTHOro bydepa ana yaosneTBopeHUst TpebOBaHMIN YYBCTBUTENBHOIO K NMOTEPSIM NaKeToB
MY/bTUMEANNHOIrO KOHTEHTA.

+  CamnnupoBaHHbIi Sampled Flow ( SFlow), HAYCTPWAnbHbIV CTaHAAPT, NO3BOSIAOLLMIA Pa3rpy3nTb pecypcbl LLIeHTPasibHOro
MPOLIeCccopa M aHaIM3MPOBATbL NOJHbIN CNeKTP NPoToKooB L2-L7.

+ AnnapaTHasi noagepxka Internet Protocol version 6 (IPv6), obecneumnBatowas 06paboTky IPv6 Ha ckopocTu MHTepdeiica.

+ Toppepxxka aBonHoro cteka IPv4/IPv6 n onHaMuyeckoe HasHavyeHue WwabnoHoB Tabnuy 06paboTky Tpadmka Ana yaobHom
nogaepXxku murpauuu IPv4-k-IPvé.

+  (MyHKUMM obecneyeHns 6e30MacHOCTM Ha YpOBHE CETEBOW MHPACTPYKTYPbI, PACLLMPEHHbIE BO3MOXHOCTU CMIMCKOB KOHTPOSIS
[0CTYNa, 33LLMTa OT aTaK Ha MexaHu3Mbl Address Resolution Protocol (ARP), Dynamic Host Configuration Protocol (DHCP) n
pecypchbl LeHTPanbHOro NpoLeccopa.

*  WHTerpauus B LEHTPaIM30BaHHYIO apXUTEKTYPY ayTEHTUMMKALMM 1 aBTOPU3aLMK Nonb3oBaTenei 802.1x.
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Hetann nnatdpopmbl NSOOO

JlocTynHaa KoHGUrypaLms 1 OCHOBHbIE XapaKTepUCTUKM

Tabnuua 1. loctynHas KOHPUrypaumus n oCHoBHble XxapakTepucTuku N5000

AQ-N5000-24X2C

AQ-N5000-48Y8C

Hucxopsawme (Downlink)
nHTepdeiicol, Small Form-
Factor Pluggable Plus, SFP+

24 x1/10 l'but/c

Hucxopswme (Downlink)
noaknmoyeHuns, Small Form-
Factor Pluggable 28, SFP28

48 x 10/25 'but/c

Bocxopsawwme (Uplink)
nHTepdericol, Quad Small
Form-Factor Pluggable 28,
QSFP28

2 x 40/100 I'éur/c

8 x 40/100 'but/c

MNopnnepxka breakout

MopTbl 40/100 IF6uT/C

MopTbl 8 x 40/100 6ut/C

Bnoku nutaHua

2, noanep>KKa ropayei 3ameHbl

2, noAaep>xKa ropsyei 3ameHbl

Tun 610KOB NUTaHNS

350 BT, ~ 100-240 B, 50/60 I'n,

550 BT, ~ 100-240 B AC, 50/60 Iy,
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AQ-N5000-24X2C AQ-N5000-48Y8C

MakcumanbHoe 350 BT 550 Bt

3HepronoTpebnexuve

Mogaynu oxnaxgeHus 4 (2 MoZynsa no 2 BEHTUNATOPA), NOAAEPXKKA 5 (4+1) Mopynen, NoaaepXXKa ropsyen
ropsiyei 3aMeHbl 3aMeHbl

HanpasneHune oxnaxapeHus

3abop Bo3ayxa CO CTOPOHbI MOPTOB

Hanuune nHgukatopa
naeHTUMKaLNM CUCTEMBI
System ID

Ha dpoHTanbHoM NnaHenu

BblaeneHHble nHTepdenchbl
yrpasneHus

1 KoHconbHbI nopT RJ45, 1 nopt OOB Ethernet 10/100/1000 M6éut/c RJ45, 1 nopt USB Type A

YcnoBus akcnayataumm

TemnepaTtypa okpyxatowlen cpeabl oT 0 °C po 45 °C, npu oTHoCcUTenbHOM BRaxHoctn ot 10 % ao
90 % 6e3 0bpa3oBaHMNa KOHAEHCATa

YcnoBusi XpaHeHus

TemnepaTypa okpyxatoLen cpeabl oT -40 °C go 70 °C, npy oTHOCUTENbHOM BRaXHocTv oT 0 % Ao
95 % 6e3 0b6pa3oBaHNa KOHAEHCaTa

NCTOYHUKM NUTAHNSA

KommyTaTtop arperauun N5000 nogaep>XuBaeT YCTaHOBKY ABYX pe3epBMPYEMbIX MCTOYHMKOB MUTAHUSI C BO3SMOXHOCTbBIO FOpsiyeit 3aMeHbl.

Tabnuua 2. UcTouHuku nuTaHusa kommyrtatopa N5000

Mopaenb OCHOBHO#i MCTOYHUK [lononHuTeNnbHbIN ®Mopm-dakTop XapaKTepucTukm
KOMMYTaTopa NUTaHus WCTOYHUK NUTAHUS MCTOYHMKA NUTAHUS WCTOYHMKA NUTAHUS
AQ- AQ-N-PS-5000-350- AQ-N-PS-5000-350-AC-PI CRPS Bxog: 100-240 B ~7
N5000-24X2C AC-PI A, 50/60 Iy

AQ- AQ-N-PS-5000-550- AQ-N-PS-5000-550-AC-PI CRPS Bxog: 100-240 B ~7 A,
N5000-48Y8C AC-PI 50/60 'y
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Moaynun oxnaxkgeHus

KommyTtatopbl N5000 koMnnekTyoTcs ABYMS UK NSTbio Moaynamm oxnaxaenns. Mogynm AQ-N-FAN-5000-24X2C-Pl cogepxaT aBa
BEHTUNIATOPA C YnpaBnsieMo CKopocTbto BpaweHns. Moaynm AQ-N-FAN-5000-48Y8C-PI cogepxxaT oguH BEHTUASTOP C YrnpaBsieMoi
CKOPOCTbHO BpaLleHusi. CKOpOCTb BPaLLEHUS BEHTUASTOPOB 3aBMCUT OT BHYTPEHHEN TeMMepaTypbl YcTpoinctaa. Mogynu

OX/TAXAEHNS NOLLEPXKMBAOT BOSMOXHOCTb rOpsiyeit 3aMeHbl.

|-|DOI/I3BO,D,VITeJ'IbHOCTb 7 M8CLIJT86I/IDQEMOCTb

Tabnuua 3. Cneundpukaumus napaMmeTpoB nponssogutenbHoctu N5000 1

Kpurepuit AQ-N5000-24X2C AQ-N5000-48Y8C
KoMMyTurpytoLast cnocobHocTb 880 Iéut/c 4 Téut/c
Mpon3BoaMTEeNbHOCTD MapLUPYTU3aLmMm 470 MUNIMOHOB NaKeToB B CEKYHAY 2950 MMNNMOHOB NAKeTOB B
CekyHay
Pasmep Jumbo frame 9 600 6ant 9 600 6ant
Konnuectso Media Access Control ( MAC) agpecos 0o 98 000 no 122 000
Konuyectso 3anucer ARP ang IPv4 no 16 000 no 20 000
Konnyectso mapwpyros IPv4 no 57 000 no 60000
KonunyecTtso 3anucein Neighbour Discovery Protocol no 4000 no 8 000
(NDP) gna IPv6
Konnyectso mapwpytos IPv6 £o 6 000 no 16 000
KonuuecTso Virtual Local Area Network (VLAN) 4094 4094
Konnuectso Switch Virtual Interface (SVI) 256 256
Konuuectso MaplupyToB multicast no 2000 no 2000
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Kpurepuit AQ-N5000-24X2C AQ-N5000-48Y8C

Konnuectso 3anucein Access Control List (ACL) 2900 5900
Konnuectso sanuceit Quality of Service (QoS) 1500 6 000
Pa3mep nakeTHoro bygepa o 9 Mbéant no 36 Mbant

1 B Tabnuue ykasaHbl MaKCUMabHbIE BO3MOXHOCTM annapaTHOi NiaTdopMbl. AKTYarbHbIN 41ana30H 3HAYeHMit 3aBUCKT OT BbIGPaHHOrO
Switch Table Management (STM) npodwns, Bepcum U HACTPOEK NPOrPaMMHOr0 obecneyeHus, U ykasaH B JOKYMeHTaumm Ha MO.

(DyHKLMKM ceTeBOWN Be3onacHOCTH

BasoBble cnnckmn koHTpons goctyna IPv4/IPv6/MAC no3BonsioT peanin3oBbiBaTb NOIMTMKM OCHOBaHHbIe Ha punbTpaumm IP 1 apyrmx
TUNOB TpacdmKa, MOryT NPUMEHNATLCS K PU3MYecKUM nopTam/rpynnam noptos nmbo k VLAN/rpynnam VLAN. MprMeHeHWe CrmckoB
KOHTPOS 4OCTYNa K rpynnam nopTos unwv rpynnam VLAN nossonseT 3ddekTMBHO MCNonb3oBaTb pecypchl Ternary Content-Addressable
Memory (TCAM). PaclumpeHHble CNCKM KOHTPOJIA fOCTYMNa MOryT KOMBUHUPOBATb B OAHOM NpaBusie huibTpaLnmn HECKOIbKO 6a30BbIX
npaBw, @ Takxe fobaBNST BOSMOXHOCTb PUIbTPaLMKM Mo aTpMbyTam TPaHCMOPTHOro YypoBHS L4.

3awmTa ot noameHbl DHCP cepeepa ocywectensetcs bnarogaps dpyHkumm DHCP Snooping.
3awuTa MexaHn3MoB ARP peannsoBaHa MHCTpyMeHTamu IP Source Guard n ARP Inspection.

Control Plane Policy peanvsyeT MexaHn3M GpunbTpaLmm Ans 3almThl IPOTOKOOB YPOBHS CETEBOr0 YNpaB/ieHUs! v BbIYMCITUTESNbHBIX
pecypcoB KOMMYTaTOpa.

CPU Traffic Protection n Storm Control onTMMU3npytoT Harpysky Ha LeHTpasibHbI NPOLECCop M NO3BONISOT U36exXaTb 6/T0KMPOBOK Mpu
BO3HWKHOBEHUW LUMPOKOBELLATE NbHbIX LUTOPMOB W aTakax, HanpaB/ieHHbIX Ha 0TKa3 B 06CNYXMBaHUN.

KommytaTopbl N5000 MHTerpupytoTcs B LEHTPaNIM30BaHHYIO KOPNOPATUBHYIO MHBPAcTpYKTYpy 802.1X 1 NO3BONSAIOT ayTeHTUHOULMPOBaTb
1 aBTOPV30BAaTb NOSIb30BATENS NPY 3anpoce A0CTYMa B CeTb, TMB0 0TKa3aTb B AOCTYre.

OTKa30YCTOMUYMBOCTb U HEMPEPbIBHOCTb (PYHKLIMOHNPOBAHWS

B pononHeHue K annapaTHbIM METOAAM OPraHW3aLMm HenpepbIBHOr0 hYHKLIMOHMPOBaHWS, 0TKa30YCTONYMBOCTb AOCTUIAETCS CPEACTBaMM
ceTeBOW onepaumnoHHoi cucTeMol Aquarius Network Operating System ( AGQNOS).

Smart Link - npakTUYHbIN MexaHn3M BbICTPOro nepekstYeHns C OCHOBHOMO Ha pe3epBHbIv uplink ans BapmaHTa nogknodveHns dual uplink,
BpeMs nepekntodeHns MeHee 50 munnmcekyHa. Smart Link Takke nogaepxunBaeT 6anaHCMpoBKY Tpadmka.

Monitor Link no3BonsieT otcnexusaTtb coctosiHue uplink nopTta n TpaHcnnpoBaTh ero B coctosiHue downlink nopToB, bbicTpo nHdopMmpys
TONONOrMYeckmne NPoToKosbl Layer 2 o nponsoLlewmx MU3MeHeHusIX.

Switch Port Autorecovery aBToMaTu4eckn npobyeT peakT1BMPOBaTb COeAnHeHNe, KOTopoe bbl10 LeakTMBMPOBAHO B pe3ysibTaTe
OLUMBOYHOrO COCTOSHUS.

IEEE 802.1w Rapid Spanning Tree Protocol (RSTP) rapaHTMpyeT 6bICTPYO CXOAMMOCTb Y HE3aBUCUMOCTb OT TaNMEPOB K/IACCUYECKOro
Spanning Tree, Takxe peanunsysi pacnpegeneHHyto 06paboTky N3MeHEHUA COCTOSHUN.

IEEE 802.1s Multiple Spanning Tree Protocol (MSTP) rapaHTupyeT 6bICTPY0 CXOAMMOCTb U CTPOUT AepeBo Ans rpynnbl VLAN, a Takxke
nossonseT banaHcmposaTb Tpaduk Layer 2.

Ethernet Ring Protection Switching (ERPS) noBsbillaeT 0TKa30ycTOMYMBOCTb B KOJbLIEBbIX ToNosnormax Ethernet, ogHoBpeMeHHO
npeaoTBpaLLas 0bpasoBaHmMe NeTesb U CBA33HHbIX LUIMPOKOBELLATENbHbIX LUITOPMOB. [1py 0TKa3e 04HOro 13 KOJbLEBbLIX CErMEHTOB BPeMS]
BOCCTaHOB/IEHWNS COCTaB/ISIET MEHEe OAHON CeKYHAbI, B 60nbMHCTBE CNyyaeB MeHee 50 MUNANCEKYHA.

Link Aggregation Control Protocol (LACP) o6beanHsIeT HeCKOMbKO hU3NYECKMX MHTEPdECOB YCTPOMCTBA B OAMH JTOTMYECKMIA, C TOUKK
3PEeHWs TONOJIOFMYECKMX NPOTOKOOB L2 1 L3, no3Bonss YyTmnmsnposaTth bosbluee KONMYECTBO COBAVHEHNI MeXAY YCTPOMCTBAMU U
NOBbILLAs CTabMABLHOCTL PaboTbl CETM 33 CYET NPeAO0TBPALLEeHUS NepecyeTa TONONOruM Npy 0BHapYXXEHUN HEUCNPABHOCTY COEANHEHUS Ha
ypoBHe 0TAeNbHbIX PU3nYecknx nHTepdencos B rpynne.

Virtual Router Redundancy Protocol (VRRP) sBnsieTcs NpoTOKO/IOM pe3epBMpPOBaHUS L033a-No-YMOoNUYaHMI0, GOPMUPYSI BUPTYASbHbIN
L0313 ABYX PU3NYECKUX YCTPOMUCTB.

Virtual ARP (VARP) faeT BO3MOXHOCTb OAHOBPEMEHHO HECKO/IbKUM YCTPOoMCTBaM 06pabaTbiBaTh TPadMK aApecoBaHHbIA 04HOMY
BMpTyanbHoMy MAC-agpecy, No3B0SS OPraHM30BbIBaTb OTKAa30YCTONYMBBIE FPYNMbI LLUIH30B-M0-YMOIYaHuio, paboTatoLLume B pexxvme
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active-active n He TpebytoLume 4ONONHMUTESIbHbIX MEXaHU3MOB TPEKMHIA COCTOSIHUA YCTPOMCTB B FPYMMe Y OPraH13aumm CBA3HOCTM Mexay
yyacTHUKamu rpynnbl. VARP pekoMeHA0BaH Ans Ucnosib30BaHus coBMecTHO ¢ Multi-Chassis Link Aggregation (MLAG).

Bidirectional Forwarding Detection (BFD). BoicTpoe BocCTaHOBeHUe nocsie c6osi 3aBUCUT OT CKOPOCTM AeTeKTUPOBaHWUS NPOM30LLeLLero
cobbiTua. B ceTax Ethernet nctopuueckn oTCYTCTBOBa MEX3aHM3M BbICTPOro usBeLLeHns o cboe, 3 MPOTOKOsbl CETEBOI0 YPOBHS 0BbIYHO
NCNOSIb3Y0T OTHOCUTENIbHO MefJ1eHHbIe A1 COBPEMEHHbIX NHDOPMALMOHHBLIX CUCTEM MEXaHU3MbIl OrpedeneHns HegoCTYMHOCTMU
cocefiHero ycTponcTea. Mpotokon BFD paspaboTaH A/19 6bicTporo yseaoMieHUst NPOTOKO/I0B YPOBHS! CETEBOM0 YnpPaBeHUs], TaKUX Kak
NMPOTOKO/1bl AUHAMMUYECKO MapLUPYTMU33LIMK, O MPOM30LLEALLEM COBBLITUN.

Multi-Chassis Link Aggregation (MLAG) no3eonsieT 06beHSTb B3 OTAESbHbIX CETEBbIX YCTPOMNCTBA YPOBHS arperaumm unm aapa B
€AMHYI0 NOrMYecKyYto KOHCTPYKLIMIO MO OTHOLLEHMIO K NOAKIHYaeMbIM ycTpocTeam. Oba yctponcTea B rpynne dyHKLUMOHMPYIOT B peXXmMme
active-active n TpebytoT Hannums peer link ans dopMmpoBaHus napbl. Bce nogkntoyeHms Kk MLAG nape siBNsSit0TCA akTuBHbIMKM port channel
rpynnamu chopMMpoBaHHbIMK cTaTuyeckuM LAG nubo Link Aggregation Control Protocol (LACP) 1 ydacTBytoT B Nepefaye Tpaduka. C
TOYKM 3PEHUS YPOBHS YnpaBneHusl, YCTpoMCTBa, Haxoasaiwmecs B MLAG rpynne, aBASOTCS MHAMBMAYANbHLIMU 06bEKTaMK, B TO Xe BpeMms],
C TOYKM 3PEHUS TOMONIOrMYeCcKMX NpoTokonos, MLAG rpynna npefcraBnsieT coboil o4HO normyeckoe YycTpomcTBo.

HOD,JJ,QD)KKB MHO>XeCTBEHHbIX KJ/1aCCOB I'Ipl/lﬂO)KGHI/II7I

PeannsoBaHHble B N5000 MexaHU3Mbl MapKUPOBKM, KNAcCUhUKaLIMK TPAadUKa NPUIOXKEHWUI 1 YNPaBeHNs odepeasamim No3BonsoT
MOSIYYnTb ONTUMANBbHYIO NPOM3BOAUTENBHOCTb ANS A3HHbIX, FO10ca 1 BUAEO. PaHYnsipHOCTb YpaB/ieHUs MOI0CON NPOonycKaHus
[oCTUraeTcs 6naroaaps knaccudvkaumm rpynn npuioXXeHnin Ha ocHoee noneit 802.1p Class of Service (CoS) v Differentiated Services
Code Point (DSCP), paclumpeHHoMY Habopy aTpubyToB cneundrumMpoBaHHbix B ACL, aHann3y BHYTPEHHUX 3aro/l0BKOB TYHHEMPYEMOTO
Tpadwka, KackaHOro ynpasrieHus odepeasiMmn c kombuHaumen Strict Priority n Weighted Deficit Round Robin, ynpasnexuto
neperpy3kamu Tail Drop n Weighted Random Early Detection v gecsTbio ucxoasLmMmMm annapaTHbIMIU o4epeasiMy Ha NopT.

CMapT dyHKLUMM

BcTpoeHHbI Beb-uHTepdelic no3sonseT B yaobHOM A5 nosib3oBaTens rpadmyeckoM NpeacTaBieHny nonyynTs HdopmMaumio 0b
OCHOBHbIX NMOKa3aTensax paboTbl YCTPoMCTBa M 63a30BbIX HACTPOMKax. Beb-nHTepdeinc BXoanT B OCHOBHOM COCTaB ¢aii/IoB CeTEBOM
onepaumnoHHom cuctembl AGQNOS 1 akTuBmpyeTcst 6a3oBoK nmueH3nen.

Cl_.]MMapHOE 3HepFOI'IOTDE6I'IEHI/IE MOXXET KOPPEeKTUPOBATbCA B 3aBUCMMOCTU OT KOJIMYECTBA aKTUBHbIX MOPTOB, MHTEN1eEKTYa/IbHOE
ynpasneHne MogynaMm oxna>KgeHmnd BHOCUT [OONOSHUTENbHbIN BKN3A B COBOKYMHY0 3HEepro3ddeKTMBHOCTb gCTpOVICTBa.

CeTeBas habpurka Ha OCHOBE OTKPbITbIX CTaHA3PTOB

AgNOS nopgaepxvBaeT Habop CoBpeMeHHbIX 0Bep/eiHbIx TexHonoruii - Virtual Extensible LAN (VXLAN), Network Virtualization Using
Generic Routing Encapsulation (NVGRE), Generic Network Virtualization Encapsulation (GENEVE). Osepneu no3sonsioT co3aaTtb
HEe3aBMCUMYIO CETEBYIO TOMOJIOMUIO 1 NepeaaBaTh AaHHbIe L2 noBepx MapLupyTusmpyemoin L3 ceTr ncnonb3ys AONONHUTENbHYIO
nukancynsaumio NVGRE/VXLAN/GENEVE gns kagpos Ethernet. OBepnen no3sonsioT peannsoBbiBaTh N’MHKMe TONOMOrMYecKne peLLeHus,
peLwuatoT npobnemy c orpaHuyeHmnamm MAC-Tabnumy n konmdectsom VLAN ID B TpaaMUMOHHbBIX L2 ceTax, CHUMaKT OrpaHUYeHns Ha
MUIPaLIMI0 BUPTYASIbHbIX MALLWH.

KommytaTop N5000 noggepxusaet Remote Procedure Call - Application Programming Interface (RPC-API) B dopmaTe JavaScript
Object Notation (JSON) RPC gnsa paboTbl C nakeTaMu CeTeBon aBTOMaTU3aLMM.

BbicokonpousBoguTenbHas MappyTtmsaums IP

Cemercteo N5000 nopaepxunBaeT NoCTPOEHWE MAcLLTabrpyeMblx CEeTEBbLIX TOMOOMUIA, BK/THOUAst BECb aKTYasbHbI CNEKTP NPOTOKOI0B
AVMHaMMYecKor MapLUpyTU3aLmm.

B kauecTBe 6a30BbIX MPOTOKO/IOB MapLupyTu3aumu IP unicast ans He6onbLMX CeTei NO3ULMOHMPYIOTCA CTaTUYECKME MApLUPYTbI 1
Routing Information Protocol ( RIPv1/v2). B paclumpeHHoM dyHKuUMoOHaNbLHOM Habope foctynHel Open Shortest Path First ( OSPF) un
Intermediate System to Intermediate System (IS-IS) ansa nHbpacTpykTyp cpeaHero v 6onbLioro MacluTaba, a Takxe Border Gateway
Protocol (BGPv4) ang MynsTAOMEHHbIX TOMOMOTUA.

MapuwpyTtusauus IPv6 nogaep>xX1BaeTcs Ha annapaTHOM YpoBHe, 61arofaps YeMy AOCTVXKUMA BbICOKasi MPOM3BOAUTENBHOCTDL B
0bpaboTtke Tpaduka IPv6.

[na npunoxexuin ncnonbsytowmx multicast, peannsosaH IGMP o 3 Bepcumn BKAKYUTESBHO, 3 A9 NOCTPOEHMS MapLLIPYTU3MPYEMbIX
multicast Tononoruin nogaepxmeaetcs Protocol Independent Multicast Sparse n Dense Mode, Source-Specific Multicast.
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AgNOS nopnepxvsaeT fo 256 Switch Virtual Interfaces (SVI), kaxabiii Gr3nYecKnil NOPT KOMMYTATOPa MOXET BbITb
MapLIpYTM3UPYEMbBIM NMOPTOM.

NHTennekTyanbHbin Ethernet OAM

N5000 nonpepxmsaeT Habop dyHKkumin Ethernet Operation and Maintenance (OAM). CKBO3HO MOHUTOPUHT OT NOPTa A0 NopTa
KJIMEHTCKON MHDPACTPYKTYPbI, MOMYYEHME KQYeCTBEHHbIX MOKa3aTeei Npon3BOANTENBHOCTY 1 COOTBETCTBUS NapaMeTpoB 33aHHbIM B
Service Level Agreement (SLA) - onumu, 3HaunTebHO 06/1eryatoLLme ConpoBOXAeHWE CeTeBOV MHGPACTPYKTYPDI.

CeTeBad onepaumnoHHada cncrtemMma U nnMueH3npoBaHume

KommyTtaTtopbl cepmm N5000 noctasnstoTcs ¢ nyuueHsnein Advanced ceteBon onepaumoHHon cucteMbl Aquarius Network Operating
System (AqNOS) v npegnaratoT paclumpeHmne hyHKUMOHaNa nuueHsuamm Professional.

Tabnuua 4. Naketbl pYyHKLMOHANA onepaLuoHHOM cucteMbl AQNOS

NuueHsusa OnucaHue

Advanced L2, VLAN, VLAN Stacking (Basic QinQ, Selective QinQ), Private VLAN, Voice VLAN, Guest VLAN, VLAN
Classification(port based/mac based/IP based/protocol based), Flow-control, Port based storm-control,
Link Aggregation Group (LAG) Static and LACP, Spanning Tree Protocol (STP, RSTP, MSTP), BPDU Filter/
Guard, Root Guard, Loop Guard, Anti TC-BPDU Attack, Ethernet Ring Protection Switching (ERPS), Layer 2
Multicast, SmartLink, MLAG, QoS, Traffic classification (COS/DSCP, ACL), Traffic policing, Traffic
shaping, Queuing, Integrated Network Security, ACL, COPP, SSH, RADIUS, TACAS+, AAA, 802.1x, MAC
based 802.1x, Command Line Interface (CLI)/WEB Ul, Debug, Log & Alarm, Network Diagnostic (Port
Mirroring, Remote Mirroring, Encapsulated Mirroring), Unidirectional Link Detection (UDLD), NTP, LLDP,
Virtual Cable Test (VCT), IPv4 Unicast Routing (Static, Virtual Routing and Forwarding (VRF), RIPv1 /v2,
IPv6, ICMPv6, NDP, PMTU, IPv6 Multicast Routing (Multicast Listener Discovery (MLD) v1/v2, Policy
Based Routing (PBR), Equal-Cost Multi-Path routing (ECMP), IPv4 Multicast (IGMPv1/v2/v3), Multicast
VLAN Registration (MVR), VRRP, VARP, IPv4 Unicast Routing (OSPFv2, IS-IS, BGP), IPv4 Multicast
Routing (Protocol Independent Multicast - Sparse-Mode (PIM-SM), Source-Specific Multicast (SSM),
Dense Mode (DM)), IPv6 Unicast Routing (Routing Information Protocol next generation (RIPng), OSPFv3,
IS-IS, BGP4+), Multicast VLAN Replication 6 (MVR6), PIM-SMv6, IP Tunnel (IPv6 over IPv4, 6to4, Intra-
Site Automatic Tunnel Addressing Protocol (ISATAP), IPv6 Service (DHCPv6, IPv6 Prefix-list),
Bidirectional Forwarding Detection (BFD) (Static, OSPFv2, VRRP, PBR), EFM (802.3ah), CFM (802.1ag),
Y.1731, ARP Inspection, IP Source Guard, DHCP Snooping, DHCP Server, Remote Monitoring (RMON),
sFlow v4/v5, IP SLA, Simple Network Management Protocol (SNMP), Generic Routing Encapsulation
(GRE)

Professional VLAN based storm-control, IPFIX, ECN, VXLAN, Border Gateway Protocol Ethernet VPN (BGP EVPN),
(nononusiet nuuensuio | NVGRE Tunnel, GENEVE Tunnel, Data Center Bridging (DCB), LLDP support DCBX TLV, PFC, Latency
Advanced) Monitor, Buffer Monitor

Third-Party- Mcnonb3oBaHme nHTepdencHbIX MoOayYen CTOPOHHUX NPOU3BOAUTE e
Transceivers (TPT)
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Pa3mepbl, Bec, BpeMsa HapaboTKM Ha 0TKas

Tabnuua 5. UHdopMaumsa no rabapuTHbIM U MOHTAXKHbIM pa3MepaM, Bec 060pyaoBaHus, BpeMsi
HapaboTKu Ha O0TKa3

AQ-N5000-24X2C AQ-N5000-48Y8C
labapuTHble pasmepbl (BoicoTa x LLnprHa x Fny6uHa) 44 mm x 440 mm x 400 Mm 44 mm x 440 MM x 470 MM
MoHTa)Has rnyburHa Npu MCnosib30BaHMKM 4-X TOYEYHOr 0 KpenieHus 0T 500 MM o 700 MM Ot 550 MM o 800 MM
Bec 6e3 ynakoBKM C MNOSIHLIM KOMM/IEKTOM B10KOB NUTaHMSA 1 Mogyen 5«kr 9 kr
OXJ1XAEHUS
Pa3mep ynakoBku (BeicoTa x LUnpuHa x Fny6urHa) 155 MM x 560 MM x 500 MM | 160 MM x 560 MM x 620 MM
Bec ¢ ynakoBkoWM ¢ NonHbIM KOMMM1eKTOM 6/10KOB MUTaHUS 1 Moaynen 9 kr 12,7 kr
OXJ1XAEHUS
CpenHee BpeMsi HapaboTku Mexay oTkasamu, Mean Time Between 6onee 90 000 yacos 6onee 90 000 yacoe
Failures (MTBF)’

MapameTpbl MTBF aBns0TCS pacyeTHbIMMU B COOTBETCTBMM C NMPUHATBIMU MeXAYHapoaHbiMy MeToamkamn. MTBF xapakTtepusyet cpegHee
BpPEMSI MeXAy 0TKa3aMM U He rapaHTUPYET, YTo YCTPOMCTBO BYAEeT HaX0AUTLCS B COCTOSIHUN HeMNpepbiBHOro GYHKLMOHNPOBAHNUS BECb
nepvof YkasaHHOro BpeMeHu. AKTYanbHasi BEIMYMHA BPEMEHM MeXAY 0TKa3aMM MOXKET BapbMpOBaTbCS B LUIMPOKOM AMAMNa3coHe 1
nposiBneHue cbosi B paboTe YcTponcTBa ropasfo paHbLUe UK No3xe pacyeTHoro sBpeMeHn MTBF He siBnsieTcsl HapyLUeHeM 3asiBNIEHHbIX
cBoncTB 0bopynoBaHus. Takxke, napameTp MTBF He knaccubumumpyeT, MHUMAEHT Kakoro YpoBHS KPUTUYHOCTM PaCLEHNBAETCS KaK
nposiBneHvne 0Tkasa B pabote 060pyLoBaHUs, 1 Yluepb Kakoro MacluTaba, BbI3BaHHbIN MHLMAEHTOM, BKIKOYast pucku besonacHoctu, bynet
KnaccmduumMpoBaH Kak 0TKas. 3HadeHne MTBF sBnseTcs XxapakTepUCTUKOM HAZEXHOCTH, HO He ABNISIeTCA rapaHTMen HagexHocTu. OHo
nHdopMmpyeT 06 0XXM3EMOM YaCTOTe BO3HUKHOBEHMSI 0TKA30B, HO B PACUYETHbIX MapaMeTpax He YYMTbLIBAIOTCS BCE BO3MOXKHbIE BHELLHME
akTopbl NpMBOASALLME K 0TKa3aM. YC/10BMS OKPYXKatoLLen cpeabl, cneunduka npouecca obcnyxmeaHns 0b6opynoBaHms n ocobeHHOCTH ero
NPUMEHEHMWS MOrYT BANSITb H3 HAAEXHOCTb YCTPOMCTBA. BaxHo NoHMMaTh, uTo MTBF siBnsieTcs 04AHUM 13 MHOMMX NapaMeTpoB, KOTopble
LOJDKHbBI YY4UTBIBATLCS NMPU 00LLIER OLeHKE XapaKTePUCTUK HAeXKHOCTM KOHKpeTHoro obpasua obopyaoBaHus. 3HaueHne MTBF gaet
NnonesHY NCXOAHYI MHDOPMALIMI0 0 BOSMOXXHOM KONMYECTBE 0TKA30B 33 NepUoA BPEMEHU, HO He NO3BOSET NpeaBUaeTb NPUYNHY
BO3HWKHOBEHWS 0TKa3a. Bbicokoe 3HauyeHne MTBF He 03HayaeT, YTo 0TKa3 He NpOMU30MAET HUKOMA3, @ TO/IbKO NO3BONSIET CAeNaTb BbIBOA,
YTO BEPOSATHOCTb 0TKa3a HuXxe. Bce cncTembl M KOMMOHEHTBI UMEOT KOHEYHOE BPEMS! XKM3HEHHOMO LMK3, 0TKa3bl MOMYT NPOMUCXOAUTb U3-
33 B/IUSIHWS LUIMPOKOTro CNeKTPpa haKTopOB, BK/OYAS M3HOC, YCI0BMS 3KCNIYaTaLumM u aedexTbl Npon3BOACTBa.
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NHTepdenchbl n pasbemMb

Tabnuua 6. UHTepdeiicbl n pasbeMbl KoMmytaTopa N5S000

UnTepdeiicbl,

TpaHcueepbl SFP+: Little Click (LC) pasbeMbl (04HOMOAOBOE U MHOrOMOZOBOE BOJIOKHO)
pa3beMbl U Kabenu

Pasbembl SFP+
TpaHcueepbl SFP28: Little Click (LC) pasbeMbl (0gHOMOLOBOE M MHOrOMOAOBOE BOSIOKHO)
Pasbembl SFP28

TpaHcueepbl QSFP28: Multi-fiber Push On (MPO) u LC pasbeMbl (04HOMOZOBOE UM MHOTOMOA0BOE
BOJIOKHO)

Pasbembl QSFP28
MopT ynpasneHus OOB Ethernet: pasbem RJ-45, 4 napobl Cat5E UTP
KoHconbHbIn nopT ynpaeneHus: RJ-45-Ha-USB Type A nnu RJ-45-Ha USB Type C nogkntoyeHme k MK

MopT USB Type A
Pa3zbeMbl Pa3beMbl anektponutanus IEC 320-C13 pacnonoxeHbl Ha MoAY/bHbIX MCTOUHUKAX MUTAHWUS , UCMOMb3YeTCs
3N1eKTponUTaHusA rocTaBnsieMblli B KoMnnekTe kabens C13-RU SCHUKO 10 A 220/240 B
CtaHaapTbl

Tabnuua 7. CnpaBoyHast UHPOPMALMS N0 PeaSIM30BAHHBIM U NOAAEPKMUBAEMbIM CTAHAAPTAM

IEEE 802.1ag IEEE 802.3
IEEE 802.1d IEEE 802.3ab
IEEE 802.1p IEEE 802.3ad
IEEE 802.1q IEEE 802.3ae
IEEE 802.1s IEEE 802.3af
IEEE 802.1w IEEE 802.3ah
IEEE 802.1x IEEE 802.3at
IEEE 802.3ba
Y. 1731 IEEE 802.3bt
IEEE 802.3bm
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IEEE 802.3u

IEEE 802.3x

IEEE 802.3z

CepTl/ICbMKaTbI 6e30nacHOCTM 1 COOTBETCTBUS

KommyTtatop N5000 noctaBnsetcs ¢ ceptugmkaTom CCC u geknapauusimm no TP TC 004/2011, TP TC 020/2011, TP TC 037/2016.

[apaHTKA

Ycnosus CTE!H,D,EIDTHOVI rapaHTUn OOCTYNHbl Ha canTe npomn3soaunTend no Ccblyike rapaHTu4

NHdopMaumnsa ons 3akasa

1

Tabnuua 8. Undopmauunsa ansa 3aKkasa ceteBoro obopyaoBaHus cepum N5000.

HoMeHknaTypHbIn
HoMep

OnucaHue

KommeHTapmii

AQ-N5000-48Y8C

KommyTtatop N5000, koHdurypaums 48*10/25 Feut/c
SFP28 1 8*40/100 'éut/c QSFP28, naTb cnotos ang
Mofy/fein oxnaxaeHus, ABa CNoTa ANs MOAYNbHbIX
NCTOYHUKOB NUT3HNS

BkntouaeT: waccy, 5 Moaynen oxnaxaeHus,
2 bnoka nNuTaHng, 2 kabens 3n1eKTpoNUTaHNS
c 3a3emneHmeM C13-RU SCHUKO 10 A
220/240 B 1,5 M, kabenb 3a3eMneHns ¢
HaKOHEYHMKOM, KOMIMJIEKT MOHTa)a B CTOMKY
19", rapaHTUIAHbIN TanoH, drew-kapTta USB ¢
KOMIMMEKTOM CepTUPUKATOB U
[OKYMEHTaLUN B 3/1IeKTPOHHOM Buae

AQ-N5000-24X2C

KommyTtatop N5000, koHdurypaums 24*10 rowt/c SFP+,
2*40/100 I'éut/c QSFP28, gBa cnoTa ans Mogynewn
OXJTAXAEHUS, ABA CNOTa A9 MOAYMbHbIX MCTOYHUKOB
nMTaHUS

BkniouaeT: waccu, 2 Mogyns oxnaxaneHus, 2
6noka NUTaHUs, 2 Kabensi 3NeKTPONUTaHNs C
3a3emnenmem C13-RU SCHUKO 10 A
220/240 B 1,5 M, kabenb 3a3eMreHus C
HaKOHEYHMKOM, KOMIMJIEKT MOHTa)a B CTONKY
19", rapaHTUIAHBIN TanoH, dnew-kapta USB ¢
KOMM/IeKTOM cepTUdUKATOB U
[OKYMEHTaLUW B 3/1eKTPOHHOM BUuae

AQ-N-SW-7.0-
ADV-5000-48Y8C

Nnuensuna Advanced ana AQ-N5000-48Y8C

3aka3blBaeTcs 0TAeNbHO, 06s3aTenbHa K
3akasy. beccpoyHas, gna sepcuin M0 7.X.

AQ-N-SW-7.0-
ADV-5000-24X2C

JNnuensma Advanced ana AQ-N5000-24X2C

3akasblBaeTcs 0TAebHO, 0693aTenbHa K
33akasy. beccpoyHas, ans sepcuin N0 7.X.

1 https://www.ag.ru/refs/network/warranty

2024-06-17 - v62

KommyTtaTtopbl Aquarius N5000 — 10


https://www.aq.ru/refs/network/warranty
https://www.aq.ru/refs/network/warranty

HoMeHknaTypHbIn
HoMep

OnucaHue

KommeHTapmiA

AQ-N-SW-7.0-
PRO-5000-48Y8C

Nnuensua Professional gna AQ-N5000-48Y8C

3aKasblBaeTcs 0TAEMNbHO, TpebyeT Hannumns
nvueHsum Advanced. BeccpoyHas, ons
Bepcuin M0 7.X.

AQ-N-SW-7.0-
PRO-5000-24X2C

Nnuensuna Professional gna AQ-N5000-24X2C

33Kka3bIBaeTCS 0TAENbHO, TpEbYET Hannuns
nvueHsum Advanced. beccpoyHas, ons
Bepcuin M0 7.X.

AQ-N-SW-
TPT-5000-48Y8C

Nuuensna TPT gna AQ-N5000-48Y8C

3aka3sbliBaeTcs oTaenbHO. BeccpoyHas.
[lecTBYET Ha BCE YCTPOICTBO.

AQ-N-SW-
TPT-5000-24X2C

Nunuensna TPT ana AQ-N5000-24X2C

3akasbiBaeTcs oTAeNbHO. BeccpoyHas.
[lecTBYeT Ha BCE YCTPOMICTBO.

AQ-N-PS-5000-550-
AC-PI

Mopaynb UCTOYHMKA MUTAHMS C BOSMOXHOCTbIO Fropsiyeit
3ameHbl, 550 BT, AC 100-240 B, 3a6op Bo3ayxa CO CTOPOHbI
nopToB

MaeT B cocTase noctasku (AQ-
N5000-48Y8C), MOXHO 33Ka3aTb OTAE/IbHO

AQ-N-PS-5000-350-
AC-PI

Mopynb NCTOYHMKA MUTAHMS C BOSMOXHOCTbBIO Fropsiyei
3ameHbl, 350 BT, AC 100-240 B, 3abop Bo3ayxa CO CTOPOHbI
nopToB

WpeT B cocTaBe noctasku (AQ-
N5000-24X2C), MOXHO 33aKa3aTb OTAE/bHO

RACK-5000-48Y8C-
KIT

AQ-N-CAB-C13- Kabenb anekTponuTaHus c 3a3eMnennem C13-RU SCHUKO loeT B cocTaBe NOCTaBKMU, MOXXHO 33aKa3aTb
ACE-1.5M 10 A220/240B1,5m OTAENbHO

AQ-N-CAB-C13- Kabenb anekTponuTaHus ¢ 3a3emnennem C13-RU SCHUKO 3akasblBaeTCs 0TAeNbHO

ACE-3M 10 A220/240B3 ™

AQ-N-CAB-C13- Kabenb 3nekTponuTaHus c 3a3emneHnem C13-C14 10 A 3aKa3blBaeTCca OTAeNbHO

C14-0.7M 220/240B 0,7 m

AQ-N-CAB-C13- Kabenb anekTponuTaHus c 3a3emneHnem C13-C14 10 A 3akasbiBaeTCs 0TAeNbHO

C14-1.5M 220/240B1,5m

AQ-N-CAB-C13- Kabenb 3nekTponuTaHus c 3a3emneHnem C13-C14 10 A 3aKa3blBaeTca OTAeNbHO

C14-3M 220/240B3,0m™m

AQ-N- KomnnekT MoHTaxa B cTovky 19" nns AQ-N5000-48Y8C MpeT B cOCTaBe MOCTaBKM , MOXHO 3aKa3aTb

oTAeNbHO

AQ-N-
RACK-5000-24X2C-
KIT

KomnnekT MoHTaxa B cToiky 19" ona AQ-N5000-24X2C

M aeT B cocTaBe NOCTaBKW, MOXHO 3aka3aTtb
oTAenbHO

AQ-N-
FAN-5000-48Y8C-PI

Mopynb oxnaxaerHns AQ-N5000-48Y8C c BO3MOXXHOCTbIO
ropsiyein 3aMeHbl, 3360p Bo34YyXa CO CTOPOHbI MOPTOB

oeT B cocTaBe NoCTaBKW, MOXHO 33Ka3aTb
oTAeNbHO

AQ-N-
FAN-5000-24X2C-PI

Mogaynb oxnaxgeHmsa AQ-N5000-24X2C c BO3MOXXHOCTbIO
ropsiyein 3aMeHbl, 3a60p BO34yxa CO CTOPOHbI NMOPTOB

M aeT B cocTaBe NOCTaBKW, MOXHO 3aka3aTb
oTAenbHO
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HoMeHknaTypHbIn
HoMep

OnucaHue

KommeHTapmiA

AQ-N-CONSOLE-
USBA

KoHcosbHbl kabenb USB Type A - RJ-45 RS-232

33aKa3blBaeTCs 0TAeNbHO

AQ-N-CONSOLE-
USBC

KoHconbHbl kabenb USB Type C - RJ-45 RS-232

3aKa3blBaeTCS OTAeNbHO

NHdbopMaumsa no noaaep)XmMBaeMbiM MHTEPdENCHBIM MOAYIAM

N5000 noaaep)XvBaeT WMPOKYIO HOMEHKATYPY OPUrMHANbHBIX ONMTUYECKUX U 31EKTPUYECKUX MHTepdencHbIX Moaynei (TPaHCUBEPOB).
CnMCcoK AOCTYMHbIX NOAAEPXXMBAEMbIX Moaesel perynspHo 06HOBSETCS, aKTYanbHbI 419 pa3fiMyHbiX BapmaHToB SFP+, QSFP28

HaxoguTca Ha canTe npon3BoanTend no Ccblyike COBMeCTUMbIe VIHTedeeVICHbIe Moagynu.

2 https://www.aq.ru/refs/network/transceiver/compatibility
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