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Keysight NOVUS-S 10/25GE8SFP28
BbicokonnoTHbii Moaynb Harpy3kun 100/50/25/10GE

Pa3BunTIME BbICOKOCKOPOCTHOIO MYNBTUPENTOBOrO TeCTMpoBaHus Ethernet n obecneueHne
Bannpaunn TpaHcnopTta 5G RAN

HoBas rnbkas apxutektypa 5G RAN BBOgnT GpoHTX0N Ha ocHoBe Ethernet gns nepegaun
YYBCTBUTESbHBIX KO BPEMEHW PaaNOAaHHBIX MO KOMMYTUPYEMbIM CETSIM. HOBbIN MOZyNb Harpy3ku
Keysight Novus-S 10/25GE8SFP28 o6ecneunBaeT NpaBuiibHOE CoOYEeTaHNE HEOBXOAMMBbIX CKOPOCTEN
nHTepdencos, BoamoxHocTen Time-Sensitive Networking (TSN) v BbicokomacLuTabHoro Tpaduka
NJIOCKOCTY YNPaBAeHUS 1 [aHHbIX 4151 BA/IMALNN STUX CETEN.

Mpownssogutenu ceteBoro o6opyposaHna (NEMs) 6bICTpo pa3pabaTbiBatoT MyNbTUPENTOBbIE
YCTPONCTBa KOMMYTaLU1/MapLupyTusaumm ans cet ¢poHTxona 5G, Utobbl 3aXBaTUTb OO0 PbIHKA.
Oxxumpaetcs, 4To 3TM NPOAYKTbl ByayT Noanep>XKMBaTb BbICOKME CKOPOCTY Nepenaqn gaHHbIX,
OOHOBPEMEHHO OTBEYas TPEBOBaAHNAM K KPUTUYHBIM MO BPEMEHWN paguodaHHbiM no Ethernet.

TpeboBaHWA K MPOMYCKHON CNOCOBHOCTY ANs NPeAnpUaTUIA, NpoBanaepoB 0b6nayHbIX CEPBUCOB U
rnobasnbHbIX JaTa-LeHTPOB NPOLOMKAIT 6bICTPO pacTu. [poBaingepbl 06/1a4HbIX CEPBUCOB U
rMNepPCKOPOCTHbIE AaTa-LEeHTPbI Pa3BEPTLIBAOT BbICOKOMIOTHbIE MHPPACTPYKTYPHbIE peLLeHns
100GE, 50GE v 25GE ans yooBneTBopeHUst 3TUX NOTPe6HOCTEN.

No mepe Toro Kak gaTta-LeHTPbI, NpoBaraepbl 06nayHbIX CEPBUCOB 1 KPYMHbIE NPeanpusaTms
BHEOPSIOT 3TO XK€ BbICOKOMIOTHOE CETEBOE 060PYO0BaHNE B CBONX COOCTBEHHDBIX CETAX, M TaKXXe
HeobXxoaMMO TaKoe Xe TECTOBOE peLLeHNe A1 NPOBEPKM MPON3BOOUTENBHOCTA U
$YHKLMOHaNbHOCTY Nepep, pa3BépTbiBaHNEM.

OCHOBHble NpenMylLLecTBa

Banupaumsa niopactpykTypbl TpaHcrnopTHon cetn 5G RAN.

Banupaumns 100GE, 50GE, 25GE n 10GE no meaHbIM, MHOFrOMOA0BbIM 1 OAHOMO/0BbIM
OMTOBOJIOKOHHBIM CpeAaM MeXCOeaNHEHNIA.

Omynaums Time Sensitive Networking (TSN) no nHtepdericam 25GE.

lMpeBocxogHasn nnatdopmMa TECTMPOBaHMNS COBMECTUMOCTHU, PYHKLIMOHANbHOCTN U
npounssogmtenbHocTu ans 100GBASE-SR4, 100GBASE-LR4, 100GBASE-CR4, 50GBASE-
CR2,25GBASE-CR, 25GBASE-SR, 25GBASE-LR ¢ auto-negotiation, FEC u link training.

eHepauus LWMPOKOro criekTpa Tpaduka 1 aHasiMsa C NosiHbIM OXBaTOM npoTokosios L2/3.
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Puc. 1. Mogyrib 3arpy3ku Novus-S 10/25GEBSFP28, 8 nopros, 1 c/10T. YkasaHHsie 84arTePb! BXO4AT B
KOMIT/IEKT [TOCTABKM MOLZYJIS 3arPY3KU.

KntoueBble XxapakTepucTmkm

MynbTnBeHgopHasa coBmecTumocTb TecTnpoBanns 100GE, 50GE, 25GE v 10GE mexny
[Pa3INYHBIMU CKOPOCTSAMMU, paboTatoLLIMMUK Yepes ONTUKY M CPedbl: MoaKItoYaeMble
onTUYecKkne TpaHCUBEpPbI, akTMBHble onTudyeckne kabenn (AOC) 1 naccuBHble MefHble
kabenu npsimoro nogxntoueHust (DAC).

MNMopnepxka ckopocTen uHTepdencos 8x25GE, 8xIOGE SFP28 Ha Bcex nopTax Mogyns
Harpysku ¢ nogkioyaembiMm agantepamm QSAS56. Anantepbl BKIHOUYEHbI B KOMMAEKT
MOLYS HArpy3KW.

OnumoHanbHas aByxckopocTHasa nogaepxka 8x1I00GE n 8x50GE QSFP28 Ha Bcex nopTax
mMogayns Harpy3ku gnsg mHoromogoBoro 100GBASE-SR4, ogHomoposoro 100GBASE-LR4,
100GBASE-CR4 naccuBHoro megHoro, MHoromogosoro 50GBASE-SR, ogHoMog0Boro
50GBASE-LR 1 50GBASE-CR2 naccmBHOro MmegHoro.

B03MOXXHOCTb UTEHUS 1 3annCK PerncTpoB TpaHcmeepoB SFP28 nnn QSFP28 u akcnopTta
MHPOPMALLMN PETUCTPOB B daiin Csv.

AnnapaTHbIli 3axXBaT U OEKOOMPOBAHME NAKETOB Ha JIMHENHOM CKOPOCTU A1 O6HAPY>KEHNS U
OTNagKM OLINMGOK Nepepayn AaHHbIX.

MpeBocxopgHasa TecToBas nnatpopma ans nonHon nmHernHon ckopoctn 1I00GE n 50GE no
QSFP28 1 25 Mout/c unn 10 Momnt/c no SFP28 onsa oueHkn annapaTHbIX KOMMYTaLLMOHHbIX
dabpuk c kopmposaHmem NRZ.

BeHUMapKMHI NPOM3BOANTENBHOCTM U MacCLLTabUPYEMOCTIN MIOCKOCTU AAHHbIX U SMYSISLLAN
MPOTOKOMOB CBEPXBbICOKONNOTHOro ceTeBoro obopynosaHus 100/50/25/10GE;
NCnosib3oBaHMe OTpacneBbIX CTaHAAPTHbIX TecToB RFC B KpyMHbIX TECTOBbIX CTEHAAX C
MHOXECTBOM MOPTOB B OQHOM TECTE.

Mopaepyxka paclmpeHHbix dyHKumin: Ethernet Forward Error Correction — kak RS-FEC, Tak
n FC-FEC, auto-negotiation u link training Ha ckopocTtsax 100GE, 50GE v 25GE.
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MopoepixKa KorepeHTHbIX ONTUYECKNX TPAHCUBEROB 4719 ONTUKK C NoTpebnennem oo 4,5 BT
Ha BCeX NopTax nepepHen naHenm scex mopynen Harpyskm Novus QSFP28.

OMynsaums npoTokosoe L2/3 cpenHero 1 BbICOKOro MacLutaba s Baivgaumm
NPOV3BOANTENBHOCTUN M MACLLUTabMPYEMOCTU CLieHapMeB TecTUpoBaHus L2/3
MapLLPYTU3aLMN/KOMMYTALMN U AaTa-LEeHTPOB C UCMosib3oBaHMeM npunoxeHns Keysight

IXNetwork.

MNoppepxxkka TSN Frame preemption (802.1Qbu / 802.3br), Time Aware Shaper (802.1Qbv) n
MHOXecTBa npodunen 1588v2.

Mopaepxxka npunoxeHnin: IXExplorer, IXNetwork n cootesetcTaytowmx Tcl u REST APl n
opyrux APl aBTomaTnsauumm.

Cneuundukaumm
OnuvcaHure npoaykTa Novus-S 10/25GE8SFP28
ApTukyn 944-1164

Cneundukaumm annapaTHOro Mofynsi Harpysku

Cnort [/ KonnuyecTso noptos

dusnyeckme nHTepdencsl

[MNopnepXxmBaemMble CKOPOCTHU
nopToB

KonuyecTtBo nonb3osBartenen

LMY v namaTb

NHTepdencHble NpoTOKOsbI
IEEE

1-CcnoToBbIN MOAYb HArpy3ku C:

8x100GE HatmBHbIX nopToB QSFP28 (Tpebyetcs onuma 905-1063
nnn 905-1064)

8x50GE HaTtumBHbIx nopToB QSFP28 (TpebyeTtcs onuma 905-1063
nnn 905-1064)

8x25GE noptoB SFP28 ¢ agantepamu QSA56
8x10GE noptoB SFP28 c apantepamu QSAS6

8 HaTuBHbIX NnopToB QSFP28 + 8 wrt. agantepoB QSA56 pns
noaaepXkm 0o 8 NopToB HATUBHBIX NoAKItYaeMbix SFP28
ONTUYECKUX TPAHCMBEPOB N MeaHbix DAC

25GE/nopT: ontoBonokHo 25GE 1 naccuBHble MegHble Kabenu
10GE/nopT: ontoBonokHo 10GE 1 naccuBHble MegHble Kabenu

OnuwmoHanbHasa ckopocTb 100GE/50GE ¢ cnosb3oBaHvem
OMNTOBOJIOKHA U NacCuBHbIX MegHbix kabenen 100GE n/unn 50GE

[lo 8 nonb3oBatenen Ha Moaysb HarpPy3KK

MHorosigpepHbIn npoueccop ¢ 2 I'b namsatu LMY Ha nopT ans
pexxumos ckopocTtn 100/50/25/10GE

IEEE 802.3 100GBASE-R LAN
IEEE 802.3bj
IEEE 802.3bm
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IEEE 802.3by
IEEE 802.3ba
IEEE 802.3ae

100GE:
Auto-negotiation (AN), Clause 73 pns naccuBHbix MegHbix DAC
Link Training ons megHbix kabenei 100GE, Clause 73
Ethernet Forward Error Correction RS-FEC, Clause 91
Cratuctuka FEC:
o RS-FEC koppekTunpyemMble n HEKOPPEKTUPYEMbIE KOLOBbIE
crnosa
Bo3MOXHOCTb He3aBMCUMOTO BKIIOUYeHMS/BbikntoveHns AN ¢ Link
Training, nnn FEC, nnu paspelueHnss aBToMaTnyecKoro
ynpaBfeHnss COBMECTMMOCTbHO Mo ymonyaHuam IEEE
50GE:
Auto-negotiation (AN), Clause 73 pns naccuBHbIx MegHbix DAC.
ComecTtumo ¢ 25G/50G Consortium v 1.6 (ucnonbayet 25G CID)
Link Training (LT) ons megHbix DAC 50GE (Clause 93, 110);
npumevaHme: nattepHsl link training Clause 72 He
Nnoa0ep>KMNBaKOTCS
Ethernet Forward Error Correction:
o FC-FEC, Clause 74 pns BASE-R PHYs
o RS-FEC, Clause 91 gniga 50GBASE-R PHYs
o Cratuctuka FEC: RS-FEC
KOppeKTUpyeMble/HEKOPPEKTUPYEMbIE KopoBble cnosa; FC-
FEC koppekTupyembie/HekoppekTpyemble 6noku; FC-FEC
KOPPEKTUPOBaHHbIE BUTbI OLLMGOK
25GE:
Auto-negotiation (AN), Clause 73 pns naccuBHbix MegHbix DAC.
ComecTtumo ¢ 25G/50G Consortium v 1.6
Link Training (LT) ons megHbix DAC 25GE (Clause 93, 110);
npumedaHme: nattepHol Clause 72 He nogaepXuBaroTcs
Ethernet Forward Error Correction:
o FC-FEC, Clause 74 pnst BASE-R PHYs
o RS-FEC, Clause 108 pns 25GBASE-R PHYs
o Cratuctuka FEC: RS-FEC
KoppekTupyemble/HekoppekTupyemblie; FC-FEC
KoppeKTupyemble/HekoppekTupyemble 6noku; FC-FEC
KOPPEKTUPOBAHHbIE GUTbI

10GE:
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Hezasncumble noptbl SFP28 ¢ nopaepxkon ckopoctn 10GE

100GE: Tpebyetcs onuus ckopoctn 100/50GE

100GBASE-SR4, 50GBASE-SR2 1 4x25GBASE-SR QSFP28 ons
MHOIrOMOLO0BOrO OMTOBOJIOKHA

Mopkntovaembint npnemonepenatumk: I00GBASE-SR4 QSFP28
4J151 MHOFOMO[,0BOIMO BOJIOKHA

Mopkntovaembint npnemonepenatumk: I00GBASE-LR4 QSFP28
OJ151 0OQHOMOLOBOIO BOSTOKHA

Mopgkntovaembin npuemonepenatumk: 100G PSM4 QSFP28 pns
OOHOMOJOBOMO ONTOBOJSIOKHA

- Ona nopoepxxkn 100GE TpebyeTtcs oByXTOUYEYHbI Kabenb

- 50GE: Tpebyetcs onuus ckopocTn 100/50ge

Mopkntoyaembin npuemonepepatunk: I00GE CWDM4 QSFP28
A1 OGHOMOLO0BOrO OMTOBOMOKHA

- Noppepxka ckopocTen Ethernet IXIOOGE, 2x50GE 1 4x25GE Ha
KaoKgbl MOPT NepenHen naHenm

Harpy304HbIx Mogyen Novus ¢ MOMOLLLbIO OQHOrO
OMNTOBOJIOKOHHOIO Kabens Tuna "Toyka-Touka" B 04HOMOJOBOM
pexume

C pasbemamu LC

- B CWDM4 optics HET BO3MOXHOCTM PUINUYECKOrO Pa3BETBIIEHMS
Kabens

Mopgkntovaembl NpremonepenaTymK: MHOrOMOZAOBbIN BOTOKOHHO-
aKTMBHbIN onTuyeckuin kabenb (AOC) 50GBASE-SR2

HocuTenb, 850 HM, annHa 3 MeTpa

MNogkntovaembin npuemonepepatTunk: I00GBASE-SR4 QSFP28
LOJ15 MHOFOMO[,0BOMO BOJIOKHA

Mopkntovaembint npnemonepenatumk: I00GBASE-LR4 QSFP28
4151 O0HOMOL0BOIrO BOSTOKHA

25/10ge

MopkntovaeMbin npuemonepepatumnk: 25/10GE SFP28-LR ons
OOHOMOJOBOMO ONTOBOJSIOKHA

2

YUTeHune 1 3anncb perncTpor TpaHcmeepoB SFP28 nnn QSFP28
B0o3MOXHOCTb aKcnopTa nHGopMaLnmn pernctpos B pann csv

100GBASE-SR4 mHoromoposbit AOC u kabenn MT-MT 12-fiber
Touka-Touka ansa QSFP28
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100GBASE-CR4, naccusHbin MegHbii DAC go 5 m; TpebyeTtcs
Bk/toueHne RS-FEC

50GBASE-CR2 naccuBHbIt MegHbii DAC, Touka-Touka, 0o 3 M;
Tpebyetcsa FEC

50GBASE-SR2 mHoromoposbin AOC, 850 HM, 3 M

25GBASE-SR: LC-duplex MHOromogoBoe BOSIOKHO
25GBASE-LR: LC-duplex ogHOMOg0BOE BO/IOKHO

25GBASE-CR: naccuBHbI MegHbii DAC po 3 m; Tpebyetca FEC
10GBASE-SR: LC-duplex MHoromonoBoe BOSIOKHO

10GBASE-LR: LC-duplex ogHoMO[,0B0O€ BOTOKHO

Moppepxxka naccmBHbIX MegHbix kabenenn CA-N oo 2 m ¢ RS-FEC

mnun FC-FEC nnmn 6e3 FEC

17,3" (O) x1,3" (LU) x12,0" (B) 440 mm () x 33 mm (LLI) x 305 mm
(B)

Tonbko mopaynb: 11,8 pyHTOB (5,35 Kr) B ynakoske: 19,24 ¢pyHTOB
(8,73 kr) Bkntoyas 8 apantepoB QSA56

Pa6ouast: ot 41°F go 95°F (o1 5°C po 35°C) XpaHeHue: ot 41°F oo
122°F (o1 5°C po 50°C)

Pa6ouasi: ot 0% po 85%, 6e3 koHaeHcaumn XpaHeHue: ot 0% no
85%, 6e3 koHOeHcauum

EMKOCTb Laccu: MakcMMasibHoe KONMYeCcTBO KapT 1 NOPTOB Ha MoAeJ1b LLacCu

12-cnoTtoBoe cToevyHoe Laccu
(XGS12-SD/HSL)

2-CNnoToBOE CTOEYHOE LLiaccu
(XGS2-SD/HSL)

12 Mmopynen Harpy3ku Ha wacch, go: 96 noptoB 100GE, 50GE,
25GE n10GE B ogHOM 12-cnnoToBOM LLIaCCH

2 Mopyns Harpy3Kku Ha waccwu, po: 16 noptos 100GE, 50GE, 25GE w
10GE B ogHOM 2-ClTOTOBOM LLIACCH

Cneuyndukaumm pyHKLUIA nepepayuv

MexaHn3m nepegauun

Makc. NoTOKOB Ha nopT
(pexum HS)

anaBneH Mme noTokamm

MuHMManbHbIN pa3mep Kagpa

leHepaLmsl NaKeTOB Ha CKOPOCTM MPOBOAA C METKaMU BPEMEHN,
NopPSAKOBbIMM HOMEPaMU, CUFHATYPOW LLENOCTHOCTM AaHHbIX 1
CUrHaTypamu rpynn NakeTos

100GE: 64 | 100GE (HS): 128 | 50GE: 64 | 25GE: 64 | 10GE: 64

N3meHeHWe ckopocTu 1 pa3mepa kappa Ha NeTy,
nocnenoBaTebHbI U PaCLUMPEHHbIV MNaHUPOBLLMK NMOTOKOB

60 6aiT Ha NOMHOW NIHENHOW cKOPOCTU 49 6alT NpU CKOPOCTH
HV>XXe NOMTHOW NIHENHOM
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MakcrmanbHbI pasmep
Kagpa

Makc. pasmep kagpa ons
parta-ueHTpa Ethernet

YnpaeneHne npuopuTeTHbIM
MOTOKOM

YnpasneHve onnHon kagpa

[Monb3oBaTenbckme nons
(UDF)

Cnmnckm 3HaueHuin (Makc.)
MNocnepgoBaTenbHOCTL (Makc.)

leHepaums owmbok

AnnapaTHas reHepaums
KOHTPOJIbHbIX CYMM

Curnanusauus
HEencnpaBHOCTM COeOMHEHNS

PaspeLueHne namepeHns
3a0epPXKu

KomneHcauus cobcTBeHHOM
3a0ePXKK

PerynupoBka TakToBOM
YacToTbl NIMHWM Nepepaun
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14 000 6awT

9 216 6ant

8 ouepenei ¢ NMHEeNHON CKOPOCTbHO, Kavkaas NogaepkKneaeT
ONnHY Kagpa go 2 500 6anT 1 ouepenb nogaepxmnsaet oo 9 216
6anT

dukcnpoBaHHas, MHKPEMEHT C MOSIb30BATENbCKMM LLArom,
B3BELLEHHbIE Mapbl, PABHOMEPHOE, MOBTOPSIEMbIN Cry4YanHbin, IMIX
1 Quad Gaussian

DukcnpoBaHHasi, MHKPEMEHT U OEKPEMEHT C
Nonb30BaTENbCKMM LUAroM, NoCnegoBaTenbHOCTb, CMINCOK
3HaYeHUN 1 cryvanHble KoHoUurypaunm; oo 10 nonen UDF
wnpuHom 32 6uta

1M / UDF
100GE: 8K/UDF | 50GE: 8K/UDF | 25GE: 8K/UDF | 10GE: 8K/UDF

leHepaums koppekTHoro CRC nnm npuHyguTenbHoro
HekoppekTHoro CRC, yKopoYeHHbIe 1 YBENMYEHHbIE CTAHOAPTHbIE
LNVHbI KagpoB Ethernet, HekoppekTHasi KOHTPObHas cymMmmMma

leHepauus n BepudurKauns KOHTPObHbIX cyMM ans IPv4, IP over
IP, ICMP/GRE/TCP/UDP, L2TP, GTP

OTYET: HET HENCNPaABHOCTW, YAAIEHHAS N NTIOKasIbHas
HENCMNPaBHOCTb; FreHepaLnsi NOKaSIbHbIX 1 YOANEHHbIX
HEeNCnpaBHOCTEN C YNpaBleHNEM KONNYECTBOM U MOPSOKOM,
BO3MOXHOCTb UITHOPUPOBaAHWSI HEUCMNPABHOCTEN OT YOANEHHOIO
napTHEpPa

2,5 HaHOCEeKYHOb!

YoaneHne co6CTBEHHON OLLNOKKN 3a4ePXXKU N3 SMEKTPOHUKM NnopTta
100GE

BO3MOXHOCTb perynmpoBKM YacToTbl IMHUM B Auana3oHe ot -100
ppm oo +100 ppm Ha BCex nopTax Moayns Harpy3ku

Cneundukaumm ¢pyHKUMIA Npuéma

MexaHu3m npréma

Anpec:

DunbTpaums NakeToB Ha CKOPOCTU NPOBOLA, 3aXBaT, 3a4ePXKa B
peanibHOM BPeMEeHM 1 BpeMsi MeXy NPUGLITUSMU A1 KaKaoW
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OTcnexnBaeMble NOTOKU
npvéma Ha nopTt

MwuH. pasmep kagpa (Mprém)

®unbTpbl (UDS)

AnnapaTHbin 6ydep 3axBaTa
(cTaHpapTHbBIN)

AnnapaTHbin 6ydep 3axBaTa
(paclmpeHHbIn Ha Bce 8
nopToB)

CratncTtumka u cKkopocTm

N3mepeHnus 3apepxkn [
LXKUTTEpa

Cuétuunku ctatuctuku PCS
nnHui npuéma 100GE

CratucTtika u HguKaTopbl
PCS100GE Ha cTopoHe
npuéema

Ix I a A Keysight
Business
rpynnbl NaKeToB, C LeNOCTHOCTLIO AaHHbIX, MPOBEPKOM

nocnegoBaTenibHOCTM N PACLLUMPEHHOWN MNPOBEPKOMN
nocrnenoBaTenbHOCTH

Pexxum orpaHunyeHHom ctatuctukm: 100GE: 32K | 50GE: 32K |
25GE: 32K | 10GE: 32K

Pexxum nonHoi ctatuctukn: 100GE: 4K | 50GE: 4K | 25GE: 4K |
10GE: 4K

60 6aiT Ha NOHOM NIMHENHOM CKOPOCTM 64 6ainTa Ha NOHOWN
JNIMHENHOW CKOPOCTU B Bydep 3axBaTa 49 6anT Npun CKOPOCTU HNXKE
NOJSIHOM NINHENHOM

2 conoctaButens wabnoHoB SA/DA, 2x16-6aTHbIX
NoJib30BaTeNIbCKUX LAaboHa CO CMeLLEHNAMM OT Havasa kagpa, IP
WY NPOTOKONa; 0o 6 cuétunkos UDS

100GE: 2TB | 50GE: 26 | 25GE:1TB | 10GE: 1TB (2 annapaTtHbix
bydepa Ha KapTe; Nofb3oBaTesb BbIOUPAET NOPT/rPynny pecypcoB
LN Kaxkporo bydepa)

100GE: 26 | 50GE: 26 | 25GE: 1B | 10GE: 1B *MNprmeyanne:
nogoepXueaetcs Tosbko ans waccn XGS12-SD/SDL/HSL. Mpwu
akTuBauuu cnotbl 1, 2, 11 1 12 ctaHoBATCA HEAKTUBHbBIMU

CocTosiHMe coegmHeHUsl, CKOPOCTb JINHUN,
OTNpaBneHHble/NPUHATbIE Kagpbl 1 6alATbl, pparmMeHTb,
YKOPOYEHHbIE, yBeNn4YeHHsble, oumnbkn CRC, VLAN-TermpoBaHHble
Kagpbl, 6 NOb30BaTENbCKUX CTATUCTUK, TPUITEP/DUNLTP 3axBaTa,
8 cuétunkoB QOS, LeNnoCTHOCTb JaHHbIX, MPOoBepKa
nocrnepoBaTenbHOCTH, 3anpocbl/oTBeTbl ARP 1 PING, ctatnucTtuka
FEC

Cut-through, store and forward, 3apep>ka nepecbinku, fo 16
BPEMEHHbIX MHTEPBAaIOB 3aaepXKku/mxuTtTepa, MEF pxuttep u
BPeMSsi Mexay NpuobbITUSIMn

PCS Sync Errors, lllegal Codes, Remote Faults, Local Faults, lllegal
Ordered Set, lllegal Idle, lllegal SOF, Out Of Order SOF, Out Of
Order EOF, Out Of Order Data, Out Of Order Ordered Set

BoamoxxHocTn TectupoBaHmsa PCS Tx n Rx B cootBeTcTBUM ¢ IEEE
802.3ba BkntoYatoT: MoNaHenHy CTaTucTmKy npuéma PCS —
6nokupoeka Sync Header n Lane Marker, mannuHr Lane Marker,
OTHOCUTenbHOE paccornacoBaHue 0o 104 mkc ons 100GE,

Ten: +7 (495) 252-00-96

Email: info-site@akmetron.ru

Anpec: Mocksa, yi. Pabouast, 1.93 ctp.2, mox. 2.


mailto:info-site@akmetron.ru

A Keysight
Business

IXla

10N
EoKMeTPOH

Time Sensitive Networking
(TSN)

CY€TUMKmM owmbok Sync Header n PCS Lane Marker, nHgnkatopel
notepu Sync Header n Lane Marker, owumn6km BIP8

Mopaepxxka Time Synchronization (802.1AS, 802.1AS 2020),
Stream Reservation (802.1Qat), Credit Based Shaper (802.1Qav),
Time Aware Shaper (802.1Qbv) — Tonbko 10/25GE, Frame
Preemption (802.3br, 802.1Qbu) — Tonbko 10/25GE, Redundancy
(802.1CB), Filtering and Policing (802.1Qci) — Tonbko 10/25GE,
Configuration Management (802.1Qcc) — Tonbko 10/25GE

MNoppep>xka npotokonoe Layer 2-3

MapLpyTrsauys n
KOMMyTauus

Software Defined Network

MPLS

LLInpokononocHbIn AocTyn u
ayTeHTUdMKauus
Industrial Ethernet

Data Center Ethernet

TpaHcnopT 5G RAN

Mop,pepXka NPUNOXeHUIA

NOVUS-10/25GE8SFP28

BGP4/BGP4+, OSPFv2/v3, ISISv4/v6, EIGRP/EIGRPV6, RIP/RIPng,
BFD, Seamless BFD, IGMP/MLD, PIM-SM/SSM, STP/RSTP/MSTP,
PVST+/RPVSTH+, Link Aggregation (LACP), LISP

OpenFlow, Segment Routing (MPLS and IPv6), BGP Link State
(BGP-LS), PCEP, VXLAN, EVPN VXLAN, OVSDB, GENEVE, BGP
FlowSpec, BGP SR TE Policy, eCPRI

RSVP-TE P2P/P2MP, LDP/LDPv6/mLDP, LDP L2VPN (PWE/VPLS),
BGP VPLS/VPWS, L3VPN/6VPE, 6PE, BGP RFC3107, MPLS-TP,
MPLS OAM, EVPN/PBB-EVPN, Multicast VPN Rosen Draft, NG
Multicast VPN

PPPoX/L2TPv2, DHCPv4/DHCPv6, ANCP, IPv6 Autoconfiguration
(SLAAC), IGMP/MLD, 802.1x, Bonded GRE HG

Link OAM (IEEE 802.3ah), CFM/Y.1731, PBB/PBB-TE, ELMI, SyncE
ESMC, IEEE 1588v2 (PTP)

DCBX/LLDP, FCoE/FIP, PFC (IEEE 802.1Qbb), TRILL, Cisco
FabricPath, SPBM, VEPA

eCPRI, TSN, Static MACsec, 1588v2 (PTP), ITU-T G.8275.1 and
G.8275.2, SyncE ESMC

IXExplorer: leHepauusa n aHann3 Tpaduka ypoBHen L2-3 Ha CKOPOCTM NPOBOAA C TECTUPOBAHNEM
HSE PCS Lanes Ha cTtopoHe Rx. [prmeyaHune: He Bce Moaynm Harpy3skn Keysight nogaepxxmnsatot
Layer 1 BERT n/unu nonHbin Habop Bo3MoXHOCTel TecTnpoaHmsa Tx PCS Lanes.

IXNetwork: leHepauma Tpadmka Ha IMHENHOMN CKOPOCTU C MOAENNPOBAHNEM CEPBMNCOB, CO34AKLLM
peanMCTUYHBIA, ANHAMNYECKN YIIPaBASieMbIA TPadUK MNIOCKOCTU AaHHbIX. IXNetwork npegnaraet
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@GKMeTpOH IXlQ

nydLiee B oTpacnu pelueHve ana GyHKLMOHATbHOMO 1 HAarpy304YHOro TECTUPOBAHMSA C KOMMIIEKCHOM
3MyNSALMEN MPOTOKOOB MapLLpyTM3aumm, kommyTauumn, MPLS, IP multicast, lumpokononocHoro
[oCTyna, ayTeHTUdMKauun, Carrier Ethernet n pata-ueHtpos Ethernet.

Tcl API: PaspaboTka nonb3oBaTenbCkmux CKPUNTOB A1 TECTUPOBaHWS ypoBHel L1-3.

MHpopmauus ons 3akasa

Mopynb Harpy3ku
944-1164

IXIA NOVUS-S 10/25GE8SFP28, 8-nopt., SFP28 10/25GE mogynb Harpy3ku, 1-cnot, ¢ 8-nopToBbiM
apanTepHbIM nHTepdencom SFP28, nopaepika L2-3 ¢ nonHbiM oxBaToM NpoTokosios. Mogyrnb
Harpysku coBmecTuM ¢ wacen XGS2-SD 2-cnor., 3RU (940-0010), XGS12-SD 12-cnor., 1IRU (940-
0011), XGS2-SDL 2-cnort., 3RU (940-0013), XGS12-SDL 12-cnor., 1IRU (940-0015), XGS2-HSL 2-
cnor., 3RU (940-0014) n XGS12-HSL 12-cnort., 11RU (940-0016).

Onuum ckopoctn — 100/50GE

905-1063

Ixia, onuma ckopoctn NOVUS 100GE n 50GE, YCTAHOBKA HA 3ABO[JE ons HoBow nokynkn NOVUS
10GE/25GE8SFP28 (944-1164), 8-noprt., SFP28. MNpumeyanue: paHHas onums TPEBYETCA MNPU
HOBbIX MOKYTKAX pnsa aktuBaumm ckopocTer IXIOOGE n 1X50GE Ha nopT Ha Bcex nopTax aToro
MOAYNS Harpy3Ku.

905-1064

Ixia, onumsa ckopoctn NOVUS 100GE n 50GE, MOJIEBOE OBHOB/EHUE gns NOVUS
10GE/25GE8SFP28 (944-1164), 8-noprt., SFP28. MNpnmeyanwne: paHHoe NOJIEBOE OBHOBJIEHUE
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akTumpyet ckopocTh IXIOOGE n IX50GE Ha nopT 1 nprMeHseTcs KO BCeM MOpTaM AaHHOIro Moaynis
Harpysku.

Onuuu aktmBaumm TSN

905-1065

IXIA, onuma TSN, YCTAHOBKA HA 3ABO[IE ons aktBaumm Bo3MOXXHOCTM TSN g8 HOBOM NOKYMNKW
NOVUS-S 10GE/25GE8SFP28 (944-1164). TPEBYETCA 930-2120 IxNetwork, onunoHanbsHoe M0,
amynsaums npotokosio AVB/TSN. AktuenpyeT nogaepxky Frame preemption (802.1Qbu 1 802.3br)
Tonbko Ha ckopocTax 25G. TPEBYETCA MPU HOBbIX NMOKYMNKAX.

905-1066

IXIA, onuusa TSN, NMOJIEBOE OBHOBJIEHWE pnsa aktuBaumu BoamoxHoct TSN Ha NOVUS-S
10GE/25GE8SFP28 (944-1164). TPEBYETCA 930-2120 IxNetwork. AkTuBMpyeT nopaepxxky Frame
preemption (802.1Qbu 1 802.3br) Tonbko Ha ckopocTsx 25G.

Ka6enu u TpaHcueepbl 10GE n 25GE

SFP28-SR-XCVR

Ixia, SFP28 pByxckopocTHo 25GBASE-SR 25GE 1 10GBASE-SR 10GE nopgkntoyaembii onTuyeckmi
TpaHcmeep, MMF (MHoromopmoBbii), 850 HM (948-0059). CoBmecTum ¢ IXIA NOVUS-S
10/25GE8SFP28, 8-nopT., SFP28 10/25GE, 1-cnot., Mogynem Harpy3ku. Kaxgpii TpaHcuBep
TPEBYET oguH 13 BOCbMM NOPTOBbLIX agantepoB QSA28, KoTopble BKIIHOUYEHbI B KOMMIEKT MOLYS
Harpy3ku Novus-S (944-1164).

SFP28-LR-XCVR

Ixia, SFP28 pByxckopocTHo 25GBASE-LR 25GE 1 10GBASE-LR 10GE nogkntoyaeMbiii ONTUYECKNIA
TpaHcumep, SMF (ogHomopoBbin), 1310 HM (948-0058). CoBmecTrm ¢ IXIA NOVUS-S
10/25GE8SFP28, 8-nopT., SFP28 10/25GE, 1-cnoT., Mogynem Harpy3ku. Kaxnpi TpaHcuBep
TPEBYET oguH 13 BOCbMM NOPTOBbLIX agantepoB QSA28, KoTopble BKIIHOUYEHbI B KOMMIEKT MOLYIS
Harpy3ku Novus-S (944-1164).

SFP28-2M-CBL

Ixia, SFP28-t0-SFP28 25GBASE-CR1 25GE n SFP28 10GBASE-CR 10GE naccuBHbI MeaHbI
kabenb npsmoro nogkntoveHust (DAC), Touka-Touka, anvHa 2 m (942-0128). ComecTtim ¢ NOVUS-S
10/25GE8SFP28, 8-nopT., SFP28 10GE/25GE moaynem Harpysku, 1-cnot., ¢ 8-nopTtoBbiM
apantepHbIM pusmnyeckum nHtepdericom SFP28 (944-1164).

TpaHcmeepsb! 1 kabenn 100GE

QSFP28-SR4-XCVR

IXIA QSFP28 100GBASE-SR4 100GE nogkntouyaemMbii onTudecknin TpaHcmeep, MMF
(MHoromopoBbIl), 850 HM, panbHocTb 100 M.
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COBMECTUMbIE MPOAYKTbI BUOMMOCTW: Vision X Family — MVX-SWCH (991-2033), MVX-
NS12PC (991-2030), MVX-PS8PC (991-2032), Vision 7300/7303 — M7300-12PC (992-0072), BD-
7816AC-32PC (991-0147) nnn BD-7816DC-32PC (991-0148), Vision E100 (991-0151) n mogynu
iBypass 100G (MIBP100G-SR4/MIBP100G-SR4) (Tool ports).

COBMECTUMbIE TECTOBBbIE NPOLOYKTbI: Xcellon-Multis XM100GE4QSFP28+ENH 100-Gigabit
Ethernet, Enhanced mogynb Harpy3ku (944-1117), NOVUSI0O0GE8Q28+FAN QSFP28 100GE mogaynb
Harpy3ku (944-1140), NOVUS-M100GE8Q28+FAN (944-1156), NOVUS-R1I00GE8Q28+FAN (944-
1147) 1 NOVUS-10GE/25GE8SFP28 (944-1164) mogynu Harpy3ku.

lpumeydarme 1: 10T TPaHCUBED MOAAEPKUBAET Kak ckopocTe 25GE (XM-4x25GE 905-1004 u UPG-
XM-4x25GE 905-1005), tak n ckopocts 5S0GE (XM-Ix50GE 905-1009 u UPG-XM-1x50GE)
OrLMNOHA TbHbIE BO3MOXHOCTU Ha Mogyrsie Harpyku Multis XMTOOGE4QSFP28+ENH.

lMpumeyvarme 2: 3ToT TpaHcuBep nogaepxmsaet ckopocts 25GE (NOVUS 25GE FAN-OUT Option
905-1007 n NOVUS 25GE FAN-OUT-UPG FIELD UPGRADE Option 905-1008) 1 ckopocts 50GE
(NOWVUS 2x50GE FAN-OUT option 905-1011 u NOVUS 2x50GE FAN-OUT-UPG FIELD UPGRADE

Option 905-1012) Ha mogyrie Harpysku NOVUSTOOGESQ28+FAN.

lMpoumeyvarne 3: 3ToT TPpaHcnBep riogaepxmsaet ckopoctu IX40GE n 4x10GE (NOVUS
IX40GE/4x10GE FAN-OUT OPTION 905-1025 n NOVUS Ix40GE/4x10GE FAN-OUT-UPG FIELD
UPGRADE 905-1026) Ha mogyrne Harpyskm NOVUSTIOOGEER28+FAN.

lMpumeyvarme 4: Qusnyeckuii fan-out 415 ckopoctevi 25GE v 10GE nogaepxvsaert fan-out kabesm
942-0067 n 942-0068.

QSFP28-LR4-XCVR

QSFP28 100GBASE-LR4 100GE nogkntouaemblin onTuueckuii TpaHeueep, SMF (ogHomopoBoe
BOSIOKHO), 1310 HM, panbHocTb 10 kM. CoBMecTumM ¢ Xcellon-Multis XM100GE4QSFP28+ENH 100-
Gigabit Ethernet, Enhanced mogynem Harpyaku (944-1117), NOVUS-M100GE8Q28+FAN (944-1156),
NOVUS-R100GE8Q28+FAN (944-1147), NOVUSI00GE8Q28+FAN, 8-nopT., QSFP28 100GE
mMopynem Harpyaku (944-1140) n NOVUS-S 10/25GE8SFP28, 8-nopt., SFP28 10/25GE mogynem
Harpy3ku (944-1164).

QSFP28-PSM4-XCVR

Ixia QSFP28 100GBASE-PSM4 100GE nogkntouyaemMbliii ontudeckuii TpaHcmeep, SMF (ogHomMopoBoe
BOJSIOKHO), 1310 HM, panbHocTb 2 kM. Pazbém MPO (948-0037). COBMECTUMBbIE MPOAYKTbI
BUNWONMOCTMU: Vision X Family — MVX-SWCH (991-2033), MVX-NS12PC (991-2030), MVX-PS8PC
(991-2032), Vision 7300 Family — M7300-12PC (992-0072) n Vision E100. COBMECTUMbIE
TECTOBDbIE NMPOOYKTbI: IXIA NOVUSIOOGE8Q28+FAN (944-1140), NOVUS-M100GE8Q28+FAN
(944-1147), NOVUS-R100GE8Q28+FAN (944-1156) n NOVUS-S 10/25GE8SFP28, 8-nopr., SFP28
10/25GE mopynb Harpy3sku (944-1164).

948-0078
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Ixia, QSFP28 CWDM4 ontuueckuin TpaHcueep, SMF (ogHOMOa0BbIN), 4 AIMHbI BOMHbI, pasbém LC,
fanbHOCTb 2 KM ansa Bcex Mmogynen Harpyskm Novus 100GE QSFP28 (948-0078). NMpumevaHue: aToT
ONTMYECKUI TpaHcuBep nogaepxmsaeT Tosibko ckopocTn IXIO0GE, 2x50GE v 4x25GE Ethernet Ha
KaokapI NOPT nepenHen naHenu mogynen Harpy3ku Novus ¢ MCnonb3oBaHMEM OOMHOYHOIO
OQHOMO[0BOIO ONTOBOJIOKOHHOIO Kabesns Touka-Touyka ¢ pasbémamm LC. BoaMOXXHOCTb
dunsnyeckoro fan-out kabens oTCyTCTBYET.

QSFP28-DR1-XCVR

Ixia QSFP28 100GE 100GBASE-DR1 nogkntoyaembivi onTudeckuii TpaHcmeep, SMF (ogHoMopoBbii),
1310 HMm, ganbHocTb 500 M (948-0055). OTOT ONTMYECKMI TPAHCKMBEP COBMECTMM CO BCEMMU
mogaynsmm Harpy3skm Novus: NOVUS-M100GE8Q28+FAN (944-1156), NOVUS-R1I00GE8Q28+FAN
(944-1147) n NOVUS100GE8Q28+FAN, 8-nopT., QSFP28 100GE mogynem Harpy3ku (944-1140), a
Taroke NOVUS-S 10/25GE8SFP28, 8-nopt., SFP28 10/25GE mogynem Harpy3ku (944-1164).
Mpnmedanune: atot TpaHcuBep QSFP28 npeobpasyeT curHanmsaumo PAM4 B curHanmsaumio NRZ.

QSFP28-PSM4-CBL

IXIA MT-to-4x25GE LC fan-out, SMF, ka6enb 3 m gns fan-out 25GE (942-0127). TPEBYETCA IXIA
QSFP28-PSM4-XCVR 100GE PSM4, nogkntoyaeMblii onTuyeckmin TpaHcmeep, SMF (ogHomMopoBoe
BOSIOKHO), 1310 HM, ganbHOCTL 2 KM, pasbém MPO (948-0037). COBMECTUMbIE NMPOLOYKTbI
BNOMMOCTMW: Vision X Family — MVX-SWCH (991-2033), MVX-NS12PC (991-2030), MVX-PS8PC
(991-2032), Vision 7300 Family — M7300-12PC (992-0072) n Vision E100. COBMECTVMbIE
TECTOBDbIE NMPOOYKTbI: IXIA NOVUSIO0GE8Q28+FAN (944-1140), NOVUS-M100GE8Q28+FAN
(944-1147) n NOVUS-R100GE8Q28+FAN (944-1156) mopynu Harpy3ku.

942-0088

QSFP28 naccuBHbI MegHbI kabenb npsmoro nogkntoveHus (DAC), pnuHa 3 m, gns Xcellon-Multis
XM100GE4QSFP28+ENH 100GE mogyns Harpy3ku (944-1117), NOVUS-M100GE8Q28+FAN (944-
1156), NOVUS-R100GE8Q28+FAN (944-1147), NOVUS1I00GE8Q28+FAN, 8-nopt., QSFP28 100GE
mMogayns Harpy3kun (944-1140) n NOVUS-S 10/25GE8SFP28, 8-nopt., SFP28 10/25GE moayns
Harpy3ku (944-1164).

942-0092

QSFP28 Active Optical Cable (AOC), MHoromopoBoe BofiokHo, 850 HM, anivHa 3 M. CoBMECTUM C
Xcellon-Multis XM100GE4QSFP28+ENH 100-Gigabit Ethernet, Enhanced mogynem Harpysku (944-
1117), NOVUS100GE8Q28+FAN, 8-nopT., QSFP28 100GE (944-1140), NOVUS-M100GE8Q28+FAN
(944-1156), NOVUSI00GE8Q28+FAN (944-1147), CloudStorm 2-nopt., QSFP28 100GE (944-12311n
944-1232) mopynamu Harpy3ku, a Taioke NOVUS-S 10/25GE8SFP28, 8-nopr., SFP28 10/25GE
mMogaynem Harpysku (944-1164).

Ka6enu u TpaHcueepbl 50GE

QSFP28-SR4-XCVR
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QSFP28 100GBASE-SR4 100GE nogkntoyaeMblin ontudecknii TpaHecmeep, MMF (MHoromogoBblii),
850 HMm, ganbHocTb 100 M, 1 NOVUS-S 10/25GE8SFP28, 8-noprt., SFP28 10/25GE mopysb Harpysku
(944-1164).

QSFP28-LR4-XCVR

QSFP28 100GBASE-LR4 100GE nogxntoyaemblin onTudeckuii TpaHeueep, SMF (ogHomopoBoe
BOMOKHO), 1310 HM, ganbHocTb 10 kM. CoBmecTum ¢ Xcellon-Multis XM100GE4QSFP28+ENH 100-
Gigabit Ethernet, Enhanced mogynem Harpy3ku (944-1117), NOVUS-M100GE8Q28+FAN (944-1156),
NOVUS-R100GE8Q28+FAN (944-1147), NOVUS1I00GE8Q28+FAN, 8-nopT., QSFP28 100GE
mogynem Harpy3sku (944-1140) n NOVUS-S 10/25GE8SFP28, 8-nopT., SFP28 10/25GE mopynem
Harpy3ku (944-1164).

942-0088

QSFP28 naccuBHbIi MegHbI kabenb npsimoro nogxntoveHnst (DAC), pnvHa 3 M, ans Xcellon-Multis
XM100GE4QSFP28+ENH 100GE mogyns Harpy3ku (944-1117), NOVUS-M100GE8Q28+FAN (944-
1156), NOVUS-R100GE8Q28+FAN (944-1147), NOVUSI00GE8Q28+FAN, 8-nopT., QSFP28 100GE
mogayns Harpy3ku (944-1140) n NOVUS-S 10/25GE8SFP28, 8-noprt., SFP28 10/25GE moayns
Harpy3ku (944-1164).

942-0092

QSFP28 Active Optical Cable (AOC), MHoromonoBoe BonokHo, 850 HM, aivHa 3 M. CoBMeCTUM ¢
Xcellon-Multis XM100GE4QSFP28+ENH 100-Gigabit Ethernet, Enhanced mogynem Harpy3sku (944-
1117), NOVUS100GE8Q28+FAN, 8-nopT., QSFP28 100GE (944-1140), NOVUS-M100GE8Q28+FAN
(944-1156), NOVUSI00GE8Q28+FAN (944-1147), CloudStorm 2-nopT., QSFP28 100GE (944-1231 1
944-1232) mopynsmu Harpy3sku, a Takxxe NOVUS-S 10/25GE8SFP28, 8-nopr., SFP28 10/25GE
mMogaynem Harpysku (944-1164).
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