AQUARIUS

KommyTtaTopbl Aquarius N6000

B cemeictBe ceTeBbIx NpoaykToB AkBapumyc, N6000 - nponsBoauTensHas nnatdopma Ans NOCTPOeHUs MHDPACcTPYKTYPbI LLEHTPOB
06paboTku AaHHbIX. MpeacTaBneHHble B cepuy N6000 YycTponcTBa NO3BONSIKOT PEann30BaTh PasfvyHble BapUaHTbI AM3alHA NOCTPOEHUS
cetn UO/, knaccuueckmin ¢ ypoBHSIMM AOCTYNa, arperauumn u sapa u coBpeMerHyto habpuky Spine-Leaf. Aksapuyc N6000 - 3To
KOMMAKTHbIE KOMMYTATOPbI, C Pa3BUTbIM PYHKLMOHANOM 2-T0 U 3-F0 YPOBHEW, HU3KOW 334eP>XXKOM KOMMYTALMW U PacLUMPEHHBIMU
cdyHkumsamm Aquarius Network Operating System ( AGQNOS) AN co3aaHus HaNoXeHHON ceTeBo HDPACTPYKTYPBI.

OcHoBHble 0CO6eHHOCTH:

+  KOMM3KTHbIV pa3Mep LLIaccu.

+ AnnapaTHble pecypcbl NIaTHOPMbI, IEXKaLLel B OCHOBE NPOAYKTOBOM IMHENKM, CNOCO6HbI 06ecnevnBaTh KOMMYTUPYIOLWLYHO
CNocobHOCTb cBbille 6 TepabuT B ceKyHay.

+ BosMoxHocTb Bbibopa ckopocTu nHTepdencos: 40 nnmn 100 Féut/c, 10 unu 25 MomT/c, @ TakKe BO3MOXHOCTb GPU3NYECKOro
aeMynbTtunnekcmposaHus noptos 40/100 6ut/c B 4 nopta 10/25 MouT/c.

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

* YunceT onepaTopcKkoro knacca.

0630p npoAykTa

+ Bebicokasi nnoTtHocTb nopToB 10/25 Féut/c 1 40/100 MéumT/c.

+  [HemynbtunnekcmposaHue noptos 40/100 'éut/c B 4 nopta no 10/25 Iéut/c.

+  3alUMTa MHBECTULMI U NPOCTas MUrpaLmMs Ha nHTepdeicax ¢ 10 FeuT/c Ha 25 Fbut/c n c 40 F'éut/c Ha 100 MéwmT/c.
+ ['mbkue cLueHapwu BHEAPEHWS C NMPOrpaMMMpyeMbiMm WwWabnoHamm Layer 2 u Layer 3 Tabnuu.

+ Bonbluoi pasMepa nakeTHoro bydepa.

+  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 MHTepdeica.

+ Toppepxxka aBonHoro cteka IPv4/IPv6 n onHaMuyeckoe HasHavyeHue WwabnoHoB Tabnuy 06paboTku Tpadmka Ana yaobHom
nogaepXxku murpauuu IPv4-k-IPvé.
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Hetann nnatdopm cemenctea N6000

[ocTynHble KOHOUrYpaLMmn NPOAYKTOB Y OCHOBHbIE XapaKTepPUCTUKM

Tabnuua 1. locTynHble KOHPUIYpaLnM NPOAYKTOB M OCHOBHbIE XapPaKTEPUCTUKM
cemenctea N6000

AQ-N6000-48Y8C AQ-N6000-32C

MHTepdeincol 48 x 10/25 I'but/c -
NoAK/IYeHus
cepBepos, Small
Form-Factor
Pluggable 28,
SFP28

MaructpanbHble 8 x 40/100 I'éwt/c 16 x 100 'éut/c + 16 x 40/100 'but/C
nHTepdelicol, Quad
Small Form-Factor
Pluggable 28,
QSFP28

Mopaepxka Ha nopTax 8 x 40/100 Iéut/c Ha nopTax 16 x 40/100 réut/c
breakout

Bnoku nutaHus 2, noAAepykKa ropsiyeit 3aMeHbl 2, nofAepyKKa ropsiyeit 3aMeHbl

Tun 6nokos 550 BT, ~ 100-240 B AC, 50/60 ' 550 BT, ~ 100-240 B AC, 50/60 I
nUTaHnS
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AQ-N6000-48Y8C AQ-N6000-32C
MakcunManbHoe 550 Bt 550 Bt
3HepronoTpebnexn
e
Moaynu 5 (4+1) Mopyneii, NopaepxKa ropsiyei 3aMeHbl 4 (3+1) Mogyns, nofAepkKa ropsiyeit 3amMeHbl
OXNaXaeHus!
Hanpaenexue 3abop BO34Yxa CO CTOPOHbLI NOPTOB
OXJTaXAeHUs
Hannune Ha ¢poHTanbHoM naHenu
MHAMKATOpa
NOeHTUPMKaLMM

cuctemMbl System ID

BblgeneHHble 1 KoHconbHbI nopT RJ45, 1 nopt OOB Ethernet 10/100/1000 M6éwut/c RJ45, 1 nopT USB Type A
NHTepdeicobl

ynpaBneHus

Ycnosus TemnepaTypa okpyxatowen cpeabl oT 0 °C po 45 °C, npu oTHocuTenbHom BnaxHoctn ot 10 % ao 90 % 6es
3KCnyaTauum 0bpa3oBaHuUA KoOHAEHCaTa

YcnoBus XpaHeHUst TemnepaTypa okpyxatoLuen cpeabl oT -40 °C go 70 °C, npy oTHOCUTENbHOM BRaXHocTv oT 0 % ao 95 % 6es
06pa3oBaHMs KOHAEHCaTa

NCTOYHUKM NUTAHNSA

KommyTtaTtopbl cemeinctea N6000 nogaep>X1BaOT YCTAHOBKY ABYX MCTOUHMKOB NMUT3HWUS C BO3MOXHOCTbIO ropsiver 3aMeHbl. B obenx
MOAENSAX UCNOMb3YTCA MOEHTUYHbBIE UCTOYHUKN NUTaHKS, NO3BOSS GopMUPOBaTh 0bwmin M.

AQ-N-PS-6000-550-AC-PI
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Tabnuua 2. UcTouHunkm nuTaHus kommyrtatopos N6000

Mopenb OCHOBHOMW UCTOYHUK
KOMMYTaTopa NUTaHUSA

[ononHUTeNnbHbIA ®opmM-dakTop
WUCTOYHUK NUTAHUA WUCTOYHUKA NUTAHUA

XapakrepucTuku
MCTOYHMUKA NUTAHUSA

AQ-N6000-48Y8C AQ-N-PS-6000-550-AC-

AQ-N-PS-6000-550-AC-PI | CRPS

Bxop: 100-240 B ~7 A

Pl 50/60 Iy,
AQ-N6000-32C AQ-N-PS-6000-550-AC- | AQ-N-PS-6000-550-AC-PI | CRPS Bxop: 100-240 B ~7 A
Pl 50/60 'y

Moaynu oxnaxkaeHus

KommyTtaTtopbl cemeinctea N6000 komnnekTyroTcs HabopoM Moaynen oxnaxaeHus. Kaxxabiin M3 Mogynen cogepXxuT 04vH BEHTUNATOP ANs
nnatdopmbl AQ-N6000-48Y8C v aBa BeHTUnsiTopa Ans nnatdopmol AQ-N6000-32C. BeHTUNSTOPbI C YnpaBAsieMon CKOPOCTbI) BPALLEHMS,

KOTOpPad 3aBUCUT OT BHngeHHEIZ TemMnepaTtypbl gCTDOIﬁCTBa. MO,U,QHI/I OXNaXkaeHnda noaaep>XmMBakdT BO3MOXXHOCTb ropﬂqeﬁ 3aMeHbl.

|-|DOI/13BOJJ,VITeﬂbHOCTb “n MaCLLITa6VIDQEMOCTb

Tabnuua 3. Cneundpukaumusa napaMmeTpoB nponssogurtenbHoctu N6000 1

AQ-N6000-48Y8C

AQ-N6000-32C

KomMmMyTumpytoLas cnocobHocTb

4Teut/c

6,4 Tout/c

Mpon3BoANTENbHOCTb MapLLPYTU33LMM

2950 MMNNMOHOB NakeToB B

3550 MMnnnoHoB NakeToB B

ona IPv4

CeKyHay cekyHay
3apep>xka KoMMyTauum 700 HaHoCeKYHL,
Pasmep Jumbo frame 9 600 6anT
Konuyecteo Media Access Control (MAC) agpecos o 122 000
Konnuyectso 3anucein Address Resolution Protocol (ARP) £o 20 000
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AQ-N6000-48Y8C AQ-N6000-32C
Konnyectso Mappyros IPv4 0o 60000
KonuyecTso 3anumceit Neighbour Discovery Protocol (NDP) no 8 000
ans IPvé
Konnyectso mappytos IPv6 0o 16 000
Konuyectso VLAN 4094
Konuuectso Switch Virtual Interface (SVI) 256
Konnyectso MapLupyTtoB multicast no 2000
Konnuectso 3anucein Access Control List (ACL) 5900
KonuuecTso 3anucein Quality of Service (QoS) 6 000
Pasmep nakeTHoro bydepa 0o 36 Mbant
KonuyecTso Virtual Extensible LAN (VXLAN) TyHHenei [0 24 000
Konnuecteo VXLAN Network Identifier (VNI) no 4000
Konuyectso Virtual Tunnel End Point (VTEP) Peer o 1000

T B TabnuLie ykasaHbl MaKCUManbHbIE BO3MOXHOCTM anmnapaTHoi NnaThopMbl. AKTYanbHbIN ANANa30H 3HAYEHMI 33BUCUT OT BbIBPAHHOMO
Switch Table Management (STM) npodwns, Bepcum 1 HACTPOEK NPOrpaMMHOro obecneyeHmns, 1 ykasaH B LOKYMeHTaumm Ha MO.

CeTb IOl Ha ocHOBE OTKPbITbIX CTAHOAPTOB

KommyTtatopbl N6000 no3BonsoT peannsoBaTb pasfiMyHble BapyMaHTbl An3aiiHa noctpoeHus cetu LLO[, Knaccmyeckumin ¢ YypoBHSMU
[0CTYna, arperauum 1 9apa n cospeMeHHyto habpuky Spine-Leaf.

Equal Cost Multi-Pathing (ECMP) ucnonb3syetcs B BapuaHTe gu3aiiHa L3 ¢habpuku, 06biuHO peanusyemoi B Spine-Leaf apxutekType,
No3B0oJISIeT OCYLLECTBNSATL HaNaHCMPOBKY MNOTOKOB AaHHbIX MOBEPX HECKOJIbKMX BO3MOXHbIX MapLUPYTOB [0 TOUYKM HA3HAUYeHUs!, UMetoLLmX
O[MHAKOBbIN C TOYKM 3pEHUS MPOTOKOSIA MapLUPYTM3aLmm BeC.

Multi-Chassis Link Aggregation (MLAG) no3BonsieT 06beanHaTb [1Ba OTAe/bHbIX CETEBbIX YCTPOWCTBA YPOBHSA arperaumm unv Sapa B
€AMHYI0 NIOrMYecKyto KOHCTPYKLIMIO MO OTHOLLEHMIO K NOAK/I0YaeMbIM ycTpocTBam. Oba yctponcTBa B rpynne hyHKLUMOHUPYIOT B peXXMMe
active-active n TpebytoT Hannuus peer link ans dopmMuposaHus napel. Bce nogkntouerms k MLAG nape sBnsitoTcs akTuBHbIMKM port channel
rpynnamu cchopMmUpoBaHHbIMK cTaTudecknM LAG nnbo Link Aggregation Control Protocol (LACP) 1 yuacteytoT B nepegadye Tpaduka. C
TOYKM 3PEHUSt YPOBHS YnpaBneHusl, YCTpoMCTBa, Haxoasawmecs B MLAG rpynne, aBNs0TCs MHAMBMAYANbHLIMU 06bEKTaMK, B TO XXe BpeMms,
C TOYKM 3peHUs Tonosiormyeckmx npotokonos, MLAG rpynna npesctaBnsieT coboil o4HO NIormyeckoe YcTpomncTeo.

QynkumoHan Data Center Ethernet, nogaepxusaembiini B8 N600O, BkntouaeT Priority-based Flow Control (PFC), Explicit Congestion
Notification (ECN), Data Center Bridging Exchange (DCBX). PFC - MexaH13M ynpasneHus Nneperpyskamm Ha yposHe L2 ¢ NpruHLMIOM
paboTbl, aHaNOrMYyHLIM MEXaHU3MY pause, peann3oBaHHOMY B cTaHaapTe Ethernet 802.3x, Ho No3BonstoLWLEMY YUMTHIBATL NPUOPUTETHI
Pa3HbIX KNACCOB BHYTPU OAHOMO NOTOKA AaHHbIX, BbIDOPOYHO NPUOCTAHABMBAs Nepeaaydy Ans 0TAeSbHbIX CepBUCHbIX Knaccos. PFC
MOXEeT MCMO/b30BaTbCA A1 YripaBieHus nepedayei otTamMuHoro oT Transmission Control Protocol (TCP) Tpaduka. ECN - MexaHu3m
OTNPaBKU CO0BLLEHNI 0 BO3HMKAOLLEN NEepPErpy3Ke 0T MPUHUMAIOLLLEr0 YCTPOMCTBA K NepeaatoLlemMy, paboTatoLwmin Ha yposHe L3 1
Nno3BONALLMIA M3BeXaTb NPUHYAMTENbHOro cbpoca NaKeToB AaHHbIX, Mcnonb3yemoro TCP ans ynpaeneHus neperpyskon. ECN
OTCNEXMBAET Neperpysku, BO3HUKALLME B TPAH3UTHOW CETW, HA NYTW OT UCTOYHMKA K NonyyaTento, bnarogaps BO3MOXHOCTM MapKUPOBKM
TpaH3uTHOro IP-Tpaduka 6utamm ECN. ECN gaeT BO3MOXHOCTb YnpaBsTb Neperpyskor Ha YpoBHE OTAENbHbIX CECCUIA BHYTPU OAHOM0
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knacca. DCBX ncnonb3ayeTcs ans syyeHns BOSMOXHOCTEN YCTPoMCTB B habpuke no noaaepxke pyHkumoHana Data Center Ethernet un
obMeHa napameTpaMm KoHdUurypaumuin PFC Mexay YcTponcTesamm.

AgNOS nopnepxvBaeT Habop COBPeMEHHbIX 0BepeiHbIx TexHonoruii -Virtual Extensible LAN (VXLAN), Network Virtualization Using
Generic Routing Encapsulation (NVGRE), Generic Network Virtualization Encapsulation (GENEVE). OBepneu no3BonsioT co3aaTb
He33aBMCUMYIO CETEBYIO TOMOSIOMMIO U NepeaaBaTh AaHHble L2 noBepx MapLpytusmpyemoi L3 cet ucnonb3yst 4ONOHUTENbHYLO
nHkancynsaumio NVGRE/VXLAN/GENEVE pnsa kagpos Ethernet. OBepnen No3BonsoT peann3oBbiBaThb M’MBKME TONOMOrMYeCcKne pPeLLEHNS,
peLatoT npobnemy c orpaHmyeHmsMn MAC-Tabnmy n konmndecteoM VLAN ID B TpPaAMUMOHHBIX L2 ceTSX, CHUMAOT OFPaHUYEHUS Ha
MWUrPaLMI0 BUPTYASbHbIX MALLUWH.

Border Gateway Protocol Ethernet VPN (BGP EVPN) pacLumpsieT BO3MOXHOCTM OBep/IeiHbIX peLleHuii Ha ocHoe VXLAN, peanusys
YHMDULMPOBAHHYIO NIOCKOCTb YrPaB/ieHUs ToNonornen n obMeHa AaHHbIMUY, NO3BO/ISS MUHUMU3UPOBATb LUMPOKOBELLATENbHYIO
paccbiniky nakeToB bnaroaaps 06mMeHy MAC/IP MaplpyTamu 1 noaasneHunto ARP Ha nokanbHbix VTEP, obecneunBast MexaHn3Mbl
06HapyxeHWsi 1 ayTeHTUdMKaLMM cocenen.

KommytaTopel N6000 nopaepxwueatoT Remote Procedure Call - Application Programming Interface (RPC-API) B dopmaTe JavaScript
Object Notation (JSON) RPC gns paboTbl C NakeTaMu ceTeBor aBTOMaTU3aLMM.

(DyHKLMKM ceTeBOM He30MNaCHOCTH

Basosble cnuncku koHTpons goctyna IPv4/IPv6/MAC no3Bonso peanv3oBbiBaTb NOUTUKU OCHOBaHHbIE Ha hunbTpauum IP 1 apyrmx Tunos
TpadurKa, MOryT NPUMeHSTbCS K rnanyeckuM noptam/rpynnam noptoB nmbo k VLAN/rpynnam VLAN. MNprMeHeHre CNMCKOB KOHTPONS
[ocTtyna K rpynnam noptos unu rpynnam VLAN nossonsieT addekTMBHO Mcnonb3oBaTh pecypcbl Ternary Content-Addressable Memory
(TCAM) . PaclumpeHHble CNCKMU KOHTPOS 4OCTYMNa MOryT KOMBMHUPOBATL B 0A4HOM Npasusie GUIbTPaLmm HECKObKO 6330BbIX NPaBwusl, a
Takxe 406aBNSOT BO3MOXHOCTb GUIbTPALMM NO aTpMbyTaM TPaHCMOPTHOro YpoBHS L4.

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

Control Plane Policy peanusyeT MexaHn3M GpunbTpaLmm Ans 3almThl NPOTOKOM0B YPOBHS CETEBOr0 YNpaB/ieHUs! v BbIYUCTTUTENbHBIX
pecypcoB KOMMYTaTOpa.

CPU Traffic Protection n Storm Control onTUMU3npytoT Harpysky Ha LeHTpasibHbI NPoLECccop M No3BONISOT U3bexxaTb 6/T0KMPOBOK Mpu
BO3HMKHOBEHMWM LLIMPOKOBELLATE/bHbIX LUTOPMOB W aTakax, HaNpaB/EHHbIX Ha 0TKa3s B 0bcnyxuBaHum.

Kommytatopbl N6000 nHTErpupytoTcs B LIeHTPann3oBaHHYO KOpNopaTMBHYO MHdpacTpykTypy 802.1x 1 N03BONSIOT ayTeHTUdMUMpoBaTh
1 aBTOPM30BaTb NOMb30BaTeNs NpuY 3anpoce A0CTYNA B CeTb, MO0 0TKa3aTb B fOCTYre.

OTKa30YCTOMUYMBOCTb U HEMPEPbIBHOCTb (PYHKLIMOHNPOBAHMUS

B nononHeHve K annapaTHbIM MeToAaM OpraHM3aumum HernpepbiBHOrO GYHKLMOHMPOBaHWS, 0TKA30YCTOMYMBOCTb OCTUMAETCS CpeacTBaMum
ceTeBOW onepaunoHHom cnctembl AGNOS.

Smart Link - npakTU4HbIN MexaH13M BbICTPOro nepekstYeHns C OCHOBHOMO Ha pe3epBHbIv uplink ons BapmaHTa nogknodveHns dual uplink,
BpeMs nepekntodeHns MeHee 50 munnmcekyHa. Smart Link Takke nogaepxunBaeT 6anaHCMpoBKY Tpadmka.

Monitor Link no3sonseT oTcnexmsaTb cocTosHMe uplink nopTta 1 TpaHcnpoBaTb ero B coctosHue downlink nopTos, 6bicTpo MHGOPMMPYS
TOMo/IOrMyeckme NPOToKosbI Layer 2 o NponsoLweawmx USMeHeH sIX.

Switch Port Autorecovery aBToMaTuyeckn NnpobyeT peakT1BMPOBaTb COeAnHeHNe, KOTopoe bbI10 4eakTMBMPOBAHO B pe3ysibTaTte
OLUMBOYHOrO COCTOSAHUS.

IEEE 802.1w Rapid Spanning Tree Protocol (RSTP) rapaHTMpyeT 6bICTPYO CX0AMMOCTb 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 CTPOMT AepeBo Ans rpynnbl VLAN, a Takxke
no3sonseT banaHcmposaTb Tpaduk Layer 2.

Ethernet Ring Protection Switching (ERPS) noBsbillaeT 0TKa30ycTONYMBOCTL B KOJbLIEBbIX ToMNosnormax Ethernet, ogHoBpeMeHHO
npeAoTBpaLLas 0bpasoBaHMe NeTesb U CBA33HHbIX LUIMPOKOBELLATEbHbIX LUITOPMOB. [1py 0TKa3e 04HOMo 13 KOJbLEBbLIX CEFMEHTOB BPeEMS
BOCCTaHOB/IEHWNS COCTaB/SIET MEHEe OAHON CeKYHAbI, B 6onblMHCTBE CNyyaeB MeHee 50 MUNANCEKYHA.

Link Aggregation Control Protocol (LACP) o6beanHsIeT HeCKObKO hU3NYECKMX MHTEPdECOB YCTPOMCTBA B OAMH JTOTMYECKMIA, C TOUKU
3PEHWs TONOJSIOFMYECKMX NPOTOKOOB L2 1 L3, no3Bonss yTmnmanposaTth bosbluee KONMYeCTBO COBAMHEHNI MeX Y YCTPOMNCTBaMU U
NOBbILLAs CTabMMABHOCTL PaboThbl CETM 33 CYET NPeAO0TBPALLEeHUS NepecyeTa TONONoruM Npyu 0BHapYXXeHUN HEUCNPABHOCTY COEANHEHUS Ha
ypOBHe 0TAeMbHbIX hU3nYecknx nHTepdencos B rpynne.

Virtual Router Redundancy Protocol (VRRP) aBnsieTca NpoTOKO/IOM pe3epBMpOBaHUS L03a-No-YMoIuaHmio, GopMUPYSt BUPTYaSbHbIN
L0313 ABYX PU3NYECKUX YCTPOMCTB.
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Virtual ARP (VARP) faeT BO3SMOXHOCTb OHOBPEMEHHO HECKOJIbKUM YCTPOMCTBaM 06pabaTbiBaTh TpadWK afpecoBaHHbI 04HOMY
BUMpTYanbHoMy MAC-agpecy, No3BONSs OPraHN30BbIBaTb 0TKa30YCTONYMBbIE FPYMMbl LLO30B-N0-YMONYaHMo, paboTatoLme B pexmme
active-active 1 He TpebytoLLme fOMNONHUTENbHBIX MEXaHU3MOB TPEKUHIE COCTOSIHUS YCTPOMCTB B rPYMe M OPraHn3aLmm CBA3HOCTM MexXay
yyacTHukKamm rpynnbl. VARP pekoMeHA0BaH 415 UCMnosib30BaHMS COBMECTHO ¢ MLAG.

Bidirectional Forwarding Detection (BFD). BoicTpoe BocCTaHOBeHUe nocsie c6osi 3aBUCUT OT CKOPOCTM AeTEKTUPOBaHWUS NPOM30LLeLLero
cobbiTua. B ceTax Ethernet nctopuueckn oTCYTCTBOBa MEX3aHM3M BbICTPOro UsBeLLeHns 0 cboe, 3 MPOTOKOsbl CETEBOI0 YPOBHS 0BbIYHO
NCNOSIb3YT OTHOCUTENIbHO Mef/1eHHbIe A1 COBPEMEHHbIX NHDOPMALMOHHBLIX CUCTEM MEXaHW3MbI OrpedeneHns HegoCTYMHOCTMU
cocefiHero yctponcTea. Mpotokon BFD paspaboTaH A/19 6bicTporo yseaoMieHns NPOTOKO/I0B YPOBHS CETEBOr0 YnpaBeHUs], TaKUX Kak
NMPOTOKO/1bl AUHAMMYECKO MapLUPYTMU33LIMK, O MPOM30oLLEALLEM COBBLITUN.

HOD,,D,GD)KKB MHO>XeCTBEHHbIX KJ/1aCCOB I'IDI/II'IO)KeHI/II7|

N6000 co3aaH c yuyetoM obecneyeHns TpeboBaHMI BbICOKONPOM3BOAUTENbHbIX NpunoxeHunid. OyHkumoHan Data Center Ethernet,
nogaepxmeaemblil B N600O, BkntouaeT Priority-based Flow Control (PFC), Explicit Congestion Notification (ECN), Data Center Bridging
Exchange (DCBX), nossonstowymm 06ecneymnTb YynpasnieHue NpropuTeTamMu ais pasindHbiX NPUAoXKeHui B HdpacTpyktype LIOA.
PeanunsoBaHHble MEXaHU3Mbl MapKUPOBKW, KNaccudukaumm Tpaduka NpunoXXeHUn 1 YyrnpasneHus oyepeasmMm No3sossoT NoNYydmTb
ONTMMAsIbHYIO NMPOM3BOAUTENBHOCTb A5 PA3/IMYHBIX KNAcCoB AaHHbIX. [PaHYNSpHOCTb YnpaBieHUs NMosiocoin NponyckaHus AoCTUraeTcs
6naroaaps knaccudmkaumm rpynn npunoxeHuin Ha ocHoee nonert 802.1p Class of Service (CoS) u Differentiated Services Code Point
(DSCP), paclumpeHHoMy Habopy aTpubyToB cneumbuumpoBaHHbIX B ACL, aHanm3y BHYTPEHHMX 3aro/I0BKOB TYHHeIMpYeMoro Tpagdmka,
KacKafiHoro ynpaerieHus oyepeasiMmn ¢ kombuHaumen Strict Priority n Weighted Deficit Round Robin, ynpasnexuto neperpyskamu Tail
Drop n Weighted Random Early Detection v gecsitbio MCXoasaLWwmMMM annapaTHbIMU 04epeasiMi Ha MopT.

BbicokonpounssoanTenbHas MapLlipyTtmsauns IP

Cemeiicteo N6000 nossonseT CTpouTb MaclwTabupyeMble ceTeBble TOMOM0r1KM, NoAAEPXMBas BECb aKTYaslbHbIV CNEKTP NPOTOKO/I0B
AMNHaMWYECKOW MapLUpYTU3aLMN.

B kauecTBe 6a30BbIx NPOTOKOMOB MapLpyTM3aumm IP unicast ang HebonbLIMX ceTer NO3NLMOHUPYIOTCS CTaTUYECKUe MapLUPYThI U
Routing Information Protocol ( RIPv1/v2). B paclumpeHHoM dhyHKUMOHaNbHOM Habope gocTynHbl Open Shortest Path First ( OSPF) n
Intermediate System to Intermediate System (IS-IS) ana nHdpacTpykTyp cpeaHero 1 6onblioro MacliTaba, a Takxe Border Gateway
Protocol (BGPv4) ana MynbTUAOMEHHbIX TOMOMOMMA.

MapLpyTusaums IPv6 nogaep>XnBaeTcs Ha annapaTHOM YpoBHe, bnarogaps YeMy AOCTMIRAeTCs BbICOKasi NPON3BOAUTENbHOCTL B
o0bpaboTtke Tpaduka IPv6.

[ns npunoxeHuii ncnonbaytowmx multicast, peannsosaH IGMP go 3 Bepcum BKAKYUTENBHO, 3 A5 NOCTPOEHWS MapLUPYTU3MPYEMBIX
multicast Tononoruin nogaepxusaetcsa Protocol Independent Multicast Sparse 1 Dense Mode, Source-Specific Multicast.

AgNOS nopaepxmsaeT fo 256 Switch Virtual Interfaces (SVI), kaxabii Gr3NYecKnil NOPT KOMMYTATOPa MOXET BbiTb
MapLUpYTM3NPYEMbBIM NMOPTOM.

NHTennekTyanbHbi Ethernet OAM

N6000 nooaepxmsaeT Habop dyHKumin Ethernet Operation and Maintenance (OAM). CKBO3HO MOHUTOPUHT OT NOPTa A0 NopTa
KIIMEHTCKOM MHPACTPYKTYPbI, NONYYeHme KaYeCTBEHHbIX NOKa3aTesiei NpoM3BOAUTENIbHOCTU U COOTBETCTBMS NAPaMeTPOB 334aHHbIM B
Service Level Agreement (SLA) - onumu, 3HaunTesibHo 06/1eryatoLLme ConpoBoXaeHWe CeTeBo MHGPACTPYKTYpPbI.

CeTeBas onepaumoHHada cnctemMa U nnmueH3npoBaHume

KommyTtaTtopbl cepvm N6000 noctaenstoTcs ¢ nuueHsmen Professional ceTesol onepaumoHHon cuctemsl Aquarius Network Operating
System (AgNOS). JlnueHsunn 6eccpoyHble.
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Tabnuua 4. MakeTbl PYHKLUMOHANA onepaLnoHHOM cuctembl AGNOS

JInueHsus

OnucaHue

Professional

L2, VLAN, VLAN Stacking (QinQ), Link Aggregation Group (LAG), ceMeitcTBo Spanning Tree Protocol, Ethernet Ring
Protection Switching (ERPS), Layer 2 Multicast, IPv4 Unicast Routing (Static, Virtual Routing and Forwarding
(VRF), RIPv1/v2, Policy Based Routing (PBR), Equal-Cost Multi-Path routing (ECMP), IPv4 Multicast (IGMPv1/v2/
v3), VRRP, SmartLink, MLAG, QoS, Integrated Network Security, DHCP Server, Remote Monitoring ( RMON), sFlow
v4/v5, IP SLA, Command Line Interface ( CLI)/WEB Ul, Simple Network Management Protocol ( SNMP), RPC-AP],
Debug, Log & Alarm, Network Diagnostic ( Switch Port Analyzer (SPAN) , Encapsulated Remote Switch Port
Analyzer (ERSPAN)), Unidirectional Link Detection (UDLD), 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 Multicast Routing (Routing Information Protocol next generation (RIPng), OSPFv3,
Multicast Listener Discovery (MLD) v1/v2, Multicast VLAN Replication 6 (MVR6), PIM-SMv6), IP Tunnel (IPv6 over
IPv4, 6104, Intra-Site Automatic Tunnel Addressing Protocol (ISATAP), IPv6 Service (DHCPv6, IPv6 Prefix-list),
Bidirectional Forwarding Detection (BFD) (Static, OSPFv2, VRRP, PBR), Ethernet in the First Mile (EFM) OAM,
Connectivity Fault Management (CFM), Y.1731, VXLAN, Generic Routing Encapsulation (GRE), NVGRE, GENEVE,
Data Center Bridging (DCB), Border Gateway Protocol Ethernet VPN (BGP EVPN)

Third-Party-
Transceivers
(TPT)

Mcnonb3oBaHWe MHTepgencHbIX Moayien CTOPOHHUX NPOU3BOAUTEsNei

Pa3Mepbl, Bec, BpeMsi HapaboTKM Ha 0TKa3

Tabnuua 5. Undpopmaums no rabapUTHLIM U MOHTaXKHbIM pa3MepaM, Bec 060pyA0BaHus, BpeMs
HapaboTKu Ha OTKa3

AQ-N6000-48Y8C AQ-N6000-32C
[abapuTHble pa3mepsbl (BbicoTa x LnpuHa x 44 mm x 440 MM x 470 MM 44 mm x 440 MM x 480 MM
rny6umHa)
MoHTaXHast rnyburHa npu Mcnonb3oBaHUK 4-x OT1 550 mM go 800 MM OT1 550 mM go 800 MM
TOYEYHOr 0 KpenieHns
Bec 6e3 ynakoBKM C MOSTHbIM KOMMIEKTOM 6/10KOB 9 kr 9,2 kr
MUT3HNS U MOAYJIEN OXNaXKOeHMs
Paamep ynakoeku (BbicoTa x LUnpuHa x Fny6rHa) 160 MM x 560 MM x 620 MM 160 MM x 560 MM x 620 MM
Bec ¢ ynakoBKoW € NOMHBIM KOMMMIEKTOM 6/10KOB 12,7 kr 12,7 kr
MUT3HNS U MOAYJIEN OXNaXKOEeHWs
CpepnHee BpeMs HapaboTkn Mexay oTkasamu, Mean 6onee 90 000 yacos 6onee 90 000 yacoe
Time Between Failures (MTBF)?

MapameTpbl MTBF aBNS0TCS pacyeTHbIMU B COOTBETCTBUM C NMPUHATBIMU MeXAYHapoaHbIMU MeToamkamn. MTBF xapakTepusyet cpefHee
BPeMsl Mexy 0TKa3aMu 1 He rapaHTUPYeT, YTo YCTPOMCTBO bBYaeT HaxoanTbCs B COCTOSIHAM HEMPepbIBHOro hyHKLMOHMPOBaHWS BECb
nepuof ykasaHHoOro BpeMeHun. AKTyanbHas BeNIMUMHA BPEMEHN MeXXAY 0TKa33aMU MOXET BapbMPOBATbCS B LUIMPOKOM [MAMNa3oHe n
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nposineHve cbos B paboTte YcTponcTBa ropasfo paHbLUe UK No3xe pacyeTHoro BpemeHn MTBF He sBnsieTcs HapyLLUEHWEM 3351BMIEHHbIX
cBOMCTB 06opyaoBaHus. Takxe, napametp MTBF He knaccudumumpyeT, MHLUMOEHT Kakoro YpoBHS KpUTUYHOCTY PACLLEHMBAETCS Kak
nposiBNeHve o0Tkasa B paboTe 06opynoBaHus, 1 yluepb kakoro MacLuTaba, BbI3BaHHbIM MHLIMOEHTOM, BKIOYas pucku besonacHocTw, byaet
KNaccuduLMpoBaH Kak 0Tkas. 3HauyeHne MTBF aBnsieTcs XxapakTepUCTUKOM HAAEXHOCTK, HO He SIBNSIeTCS rapaHTuei HageXHocTu. OHO
nHbopMMpyeT 06 0XXMAIEMOW YacTOTe BO3HMKHOBEHWSI 0TK@30B, HO B PACYETHbIX MapaMeTpax He YuMTbIBAOTCS BCE BO3MOXKHbIE BHELLHME
aKTopbl NPUBOASLLME K 0TKa3aM. YCNOBUS OKPYXatoLLEeln cpedbl, cneunduka npouecca 06cnyxmeaHns 060pyaoBaHus U ocobeHHOCTM ero
MPUMEHEeHMWS MOrYT BIMSITb Ha HAAEXXHOCTb YCTPOMCTBA. BaxkHO NOHMMaTh, uTo MTBF siBndeTcs ogHUM U3 MHOTMMX NapaMeTpoB, KOTopble
LOJIXKHbl Y4MUTBIBATLCS NPy 0BLLEN OLEHKE XapaKTepUCTUK HAAEXHOCTM KOHKPEeTHOro obpasua obopyaosaHus. 3HayeHme MTBF gaet
MOSIE3HYI0 UCXOAHYIO MHOPMALIMIO O BO3SMOXHOM KOJIMYECTBE 0TKA30B 33 Nepuoj BpEMEHU, HO He NO3BONSIET NPeaBMaeTb NPUYMHY
BO3HWKHOBEHUS 0TKa3a. Bbicokoe 3HaueHne MTBF He 03HayaeT, 4To 0TKa3 He NpoM30M4eT HUKOMAQ, 3 TONbKO NO3BOSET CAENATb BbIBOA,
YTO BEPOSITHOCTb 0TKa3a HuXe. Bce cncTeMbl M KOMMNOHEHTHI UMEKOT KOHEYHOE BPEMS XKU3HEHHOT O LMKIE, 0TKa3bl MOrYT MPOMCXOANTb 13-
33 B/IMSIHWS LUMPOKOr0 CNEeKTPa GakTopoB, BKOYas U3HOC, YCIOBUS 3KCNAYaTauum 1 fedexTbl Npon3BoaCTBa.

NHTepdencol n pasbembl

Tabnuua 6. UHTepdeiicbl n pasbeMbl KOMMYTaTopoB ceMeiictBa N6000

WUnTepdeiicbl, pa3beMbl U kabenu TpaHcveepbl SFP28: Little Click (LC) pasbemMbl (04HOMOAOBOE Y MHOrOMOOBOE
BOJIOKHO)

Pasbembl SFP28

TpaHcmeepbl QSFP28: Multi-fiber Push On (MPO) 1 LC pasbeMbl (ogHoMogoBoe
WM MHOrOMOAOBOE BOJIOKHO)

Pasbembl QSFP28
MopT ynpaeneHuns OOB Ethernet: pasbem RJ-45, 4 napbl Cat5E UTP

KoHconbHbI nopT ynpaenenns: RJ-45-Ha-USB Type A nnu RJ-45-Ha USB Type C
nopkntoyerme K MK

Mopt USB Type A

Pa3beMbl 31eKTpONUTaHUA Pa3beMbl anekTponuTanus IEC 320-C13 pacnonoxeHbl Ha MOAYNbHbIX
MCTOYHMKAX NUTaHMUS , UCMONb3YeTCs NOCTaBASEMbIN B KOMMNekTe kabenb C13-
RU SCHUKO 10 A 220/240 B, C13-C14 10 A220/240 B

CtaHaapTbl

Ta6nuua 7. CnpaBoyHas MHGOPMALMS NO PeasIu30BaHHbIM U NOAAEPKUBAEMbIM CTAHAAPTAM 2

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
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IEEE 802.1w IEEE 802.3ah

IEEE 802.1x IEEE 802.3at

IEEE 802.3ba

Y. 1731 IEEE 802.3bt

IEEE 802.3bm

IEEE 802.3u

IEEE 802.3x

IEEE 802.3z

2 Cnmcok GQ,D,ET [O0NONHATBCA NO Mepe TeCTUPOBaHUA ngHKLl,I/IOHal'IbHOCTM Ha COOTBEeTCTBME CTaHOAPTY.

CepTudurkaTbl 6830MaCHOCTM 1 COOTBETCTBUS

KommytaTopbl cemenctea N6000 noctasnstoTcs ¢ ceptudumkatamm CCC v aeknapaumsimm no TP TC 004/2011, TP TC 020/2011, TP TC
037/2016.

[apaHTKA

Ycnosus CTaH,D,apTHOVI FAPaHTUN AOCTYMHbI Ha canTe npon3BoanTend no ccoinke rapaHTmsﬂ.

NHdopMaunsa ong 3akasa

Tabnuua 8. UndopMaumsa ans 3akasa ceteBoro obopynosanus cepun N6000.

HoMeHknaTypHbIn OnucaHue KommMeHTapwmii

HoMep

AQ-N6000-32C KommytaTtop L0 N6000, koHdurypaums 16*100 BkntoyaeT: waccy, 4 Mogyns oxnaxneHus, 2
réut/c QSFP28 n 16*40/100 'but/c QSFP28, yeTbipe 610Ka NUTaHKS, 2 Kabenst 3NeKTPONUTaHNS C
CNoTa ANs Moaynen oxnaXKaeHus, ABa CNoTa Ans 3asemnexHmemM C13-RU SCHUKO 10 A 220/240 B
MOZAYSIbHbIX UICTOYHMKOB NMUT3HUS 1,5 M, kKabenb 333eMneHNst C HAKOHEYHWNKOM,

KOMM/IEKT MOHTaXa B CTOWKY 19”, rapaHTUAHBbI
TanoH, dpnew-kapta USB ¢ KOMMNNekTom
CepTMhUKATOB U AOKYMEHTALUN B 3N1IEKTPOHHOM
Buae

1 https://www.aq.ru/refs/network/warranty
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HoMeHknaTypHbIn
HoMep

OnucaHue

KommeHTapmiA

AQ-N6000-48Y8C

KommytaTtop LLOJ N6000, koHdurypaumsa 48*10/25
6ut/c SFP28 n 8*40/100 I'éut/c QSFP28, natb
C/I0TOB A1 MOAYNEN OXNaXAeHWs, ABa CNoTa ANs
MOAYNbHbIX UCTOYHMKOB MUTaHNUS

BkntouaeT: Wwaccy, 5 Moaynen oxnaxaeHus, 2
6710Ka NUTaHKs, 2 Kabens 3NeKTPONUTaHUS C
3asemneHnem C13-RU SCHUKO 10 A 220/240 B
1,5 M, kabenb 33a3eMNeHNs C HAKOHEYHUKOM,
KOMIMIEKT MOHTaXa B CTOMKY 19", rapaHTUAHbIN
TanoH, ¢pnew-kapta USB ¢ KOMMNNEKToM
CepTUhUKATOB U AOKYMEHTALUN B 3/IEKTPOHHOM
Buae

AQ-N-SW-7.0-
PRO-6000-32C

JNnueHsua Professional ana AQ-N6000-32C

3aka3bIBaeTCs 0TAENbHO, 06513aTenbHa K 3aKasy.
BeccpoyHas, ans Bepcuin M0 7.X.

AQ-N-SW-7.0-
PRO-6000-48Y8C

Nnuensua Professional gna AQ-N6000-48Y8C

3aka3blBaeTcs 0TAeNbHO, 06s3aTeslbHa K 3aKasy.
BeccpoyHasg, ans Bepcuin M0 7.X.

AQ-N-SW-
TPT-6000-32C

Nnuensna TPT ana AQ-N6000-32C

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

AQ-N-SW-
TPT-6000-48Y8C

Nnuensua TPT ana AQ-N6000-48Y8C

3akasbiBaeTcs oTAenbHO. BeccpoyHas.
[lecTBYeT Ha BCE YCTPOICTBO.

AQ-N-PS-6000-550-
AC-PI

Mopynb NCTOYHMKA MUTAHMS C BOSMOXHOCTbBIO Fropsiyei
3ameHbl, 550 BT, AC 100-240 B, 3abop Bo3ayxa co
CTOPOHbI NOPTOB

oeT B cocTaBe NocTaBKW, MOXHO 33Ka3aTb
oTAeNbHO

AQ-N-FAN-6000-32C-
Pl

Moaynb oxnaxaeHmst AQ-N6000-32C c BO3MOXXHOCTbH0
ropsiyein 3aMeHbl, 3a60p Bo34yxa CO CTOPOHbI NMOPTOB

MpeT B coctaBe noctaBkn AQ-N6000-32C, MOXHO
3aKa3aTb OTAeNIbHO

AQ-N-
FAN-6000-48Y8C-PI

Mopynb oxnaxaernns AQ-N6000-48Y8C c
BO3MOXXHOCTbH ropsiyein 3aMeHbl, 33b0p Bo3ayxa co
CTOPOHbI NOPTOB

MpeT B cocTaBe noctaBkn AQ-N6000-48Y8C,
MO>XHO 33Ka3aTb OTAE/IbHO

AQ-N-CAB-C13- Kabenb 3nekTponuTaHus c 3a3eMneHnem C13-RU oeT B cocTaBe NOCTaBKWU, MOXHO 3aKa3aTb
ACE-1.5M SCHUKO 10 A 220/240B 1,5m oTAefbHO

AQ-N-CAB-C13- Kabenb anekTponuTaHus c 3a3emneHnem C13-RU 3akasblBaeTCs 0TAeNbHO

ACE-3M SCHUKO 10 A 220/240B 3™

AQ-N-CAB-C13- Kabenb anekTponuTaHus c 3a3eMneHnem C13-C14 10 3aKa3blBaeTCca OTAeNbHO

C14-0.7M A 220/240B0,7 m

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

C14-1.5M A 220/240B1,5m

AQ-N-CAB-C13- Kabenb anekTponuTaHus c 3a3eMneHnem C13-C14 10 3aKa3blBaeTCca OTAeNbHO

C14-3M A 220/240B3,0m

AQ-N-RACK-6000-KIT

KomnnekT MoHTaxa B cToinky 19" gnst AQ-N6000

oeT B cocTaBe NocTaBKW, MOXHO 3aKa3aTb
oTAeNbHO
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HoMeHknaTypHbIn OnucaHue KomMeHTapmii

HoMep

AQ-N-CONSOLE- KoHcosbHbI kabenb USB Type A - RJ-45 RS-232 3aKa3blBaeTCca OTAeNbHO
USBA

AQ-N-CONSOLE- KoHconbHbl kabenb USB Type C - RJ-45 RS-232 33aKa3blBaeTCs 0TAENbHO
USBC

NHdbopMaumsa no noaaep)XmMBaeMbiM MHTEPdENCHBIM MOAYIAM

N6000 noaaepXvMBaeT WMPOKYIO HOMEHKATYPY OPUrMHANbHBIX ONMTUYECKUX U 31EKTPUYECKUX MHTepdencHbIX Moaynei (TPaHCUBEPOB).
Cnuncok AoCTYMNHbIX NOAAEP>XXMBAEMbIX Mofeneln perynsapHo 06HOBNSETCS, aKTYanbHblA AN pa3nnyHbix BapuaHToB SFP28, QSFP28

HaxoguTca Ha canTe npomssognTensd No CCblike COBMeECTUMbIE I/IHTepCbEIZCHbIe Moagynu.

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