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Mogynu TectnpoBaHus Fibre Channel n Ethernet

MHOrodpyHKUNOHaNbHbIN UHCTPYMEHT ANnA
TectupoBaHuna Fibre Channel n Ethernet

MameputeneHble mogynn EXFO FTB-8525/8535 Packet Blazer nossonstoT npoBoauTb TeCTMpOBaHME norudeckux yposHen FC-0,
FC-1 n FC-2 Fibre Channel gns cepBrcoB, [OCTaBNSEMbIX C MOMOLLBIO TaKMX TPAHCMOPTHbIX NpoTokonos, kak DWDM, SONET/SDH
1 TEMHbIX BOSIOKOH. MoZynu no3BonsoT NosyyYaTb Takyto LeHHYH MHhopMaLmio, Kak oLeHKa paamepoB 6ydepa npu passBepTbiBaHNM
ceten Fibre Channel. 3T mogynun nogaep>XvBatoT NMOMHbIA Auana3oH uHtepderncos: 1x, 2x, 4x n 10x.

B FTB-8525/8535 Takxe npepycMmoTpeHa [ONOMHUTENbHas (YHKUMOHANBHOCTL ANS MOSHOM MNPOBEPKM MPOM3BOAUTENBHOCTU
cepsucoB Ethernet. 3To No03BONSIET NONHOCTLIO UHTErPUPOBATL U3MEPEHWE IMHUIA NepeaaYn OaHHbIX B CaMblil MEHbLUMIA B OTpac/u
dopm-hakTop, BKIOYaOLWMIA noaaep>xKy nameperust Fibre Channel n Ethernet.

Mogynn FTB-8525/8535 Packet Blazer moryt Mogynb TecTupoBaHusi FTB-8525/8535 Packet Blazer Takxke

ycTaHaB/mMBaTbCS B KOMMaKTHyo riatgopmy FTB-200. cosmecTuM ¢ nnatgopmori FTB-500. Ha naobpaxeHun
npencTasneHsl gsa mogyns FTB-8535 B FTB-500 ans
paboTbl C MHOrOKaHasIbHbIMU MPUTOXKEHNSIMUA.

eroquble 0cobeHHOoCTU

Fibre Channel
OpHoBpeMeHHble reHepaums 1 aHanua Tpadumka Ha 100 % ckopocTtun cpedbl 1x, 2x, 4x n 10x Fibre Channel

[MoNHOCTBIO MHTErPUPOBAHHOE PELLEHME NS TECTUPOBaHUS norudeckrx yposHen FC-0, FC-1 n FC-2, no3sonsioLlee norvH ans
fabric n nopta

TecTtnposaHue LAN/WAN Ethernet ot 10 M6wut/c go 10 6ut/c

MamepeHune 3agep>xkn Tyaa-o6paTHO 41 OLEHKU BO3MOXXHOCTEN IMHNM

OueHka pasmepoB byepa No3BONSET NPOBOAUTL ONTUMAaSIbHYK HACTPOVKY y3noB Fibre Channel
M3meperne BER B nuHusix Fibre Channel

[TpocTon B ncnonb3oBaHun MHTEPMENC LS BbINOSHEHNS YCTaHOBOK, HacTpoiika npouenyp TeCctnpoBaHna 1 OTHET AN peanbHOro
BpeEMEHN N NCTOPUHECKNX OaHHbIX

Ethernet
MonHoyHKLMOHaNbHbI Habop TecToB EtherSAM™ (ITU-T Y.156sam) no3BosisieT npoBepsiTb cepsuckl Ethernet
(OByHanpasfeHHbIe N3MePeHUst MOTYT ObITb MOMTy4EHbl C MOMOLLLIO ABYX TECTEPOB)*

[ByHanpasneHHas oueHka npoussoauTensHocTn RFC 2544 (nponyckHas cCnoco6HOCTb, 3aeprkka, NoTepsi Kagpos 1 6epCTHOCTD)
ona cepsucos Ethernet

Mopaep>xka namepeHnin pns TpaHcnoptHoro Ethernet: PBB-TE (MAC-in-MAC), MPLS n IPv4/IPv6
[ekogoupoBaHve 1 3axBaT OaHHbIX Ha NoaHOM ckopocTu cpefpl go 10 Méut/c
YpaneHHbin KOHTPOSb C MOMOLLbI0 NporpaMmHoro obecneveHus Visual Guardian Lite n VNC

V3amepeHns mxutTepa naketoB (OTKIOHeHWs1 3aaep>kkn IP-nakeTos, cornacHo RFC 3393) anst oueHKn kayecTsa TPaHCMOPTHBIX
ceten Ethernet n nx cnocobHocTN nepenasaTtb YyBCTBUTENbHBIV K 3a0ep>XKe Tpaduk, Hanpumep, voice-over-IP (VolP) n Bugeo

MHoronoTouyHasi reHepauyisi 1 aHanma Tpacduka rno3BosSoT NPOBEPSTL KayecTBo ceparica (Q0S) Yepes TecTMpoBaHie

npuoputesauum VLAN n TOS/DSCP
_ J

* O)xupgaeTcs naTeHT
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3¢¢EKTI/I BHaA OL€eHKa npon3soantesZibHOCTHU

cepBucoB Fibre Channel

s oo ronmpot o e pe [PRTERORAC [ CROROCTa (5170 _|CA0POCTa Wi
nopaep>xnsas MHOXXeCTBeHHble nHTepgencel Fibre Channel. 1x 1.0625 100

2x 2.125 200

4x 4.25 400

10x (Tonbko FTB-8535) | 10.51875 1200

MNpnmeHeHnA
Mockonbky 60MbLUMHCTBO CeTel XxpaHeHnst faHHbIx (SANS) nokpeiBatoT 6osbLumne pacctosiHus, Fibre Channel umeet ctporve TpeboBaHus
K npou3BoauTensHocT. KpalHe BaXXHO MNpOBOAMTb TECTMPOBaHME Ha Ka)KOOM 3JTane pasBepThiBaHUS CETU O obecrneveHus
Heobxoaumoro ypoBHsi cepuca. Mogynu EXFO FTB-8525/8535 obecneumBaroT reHepaumtio Tpadumka Ha MOJSIHOM CKOPOCTU Cpefpl
Ha normyeckux yposHsax FC-0, FC-1 n FC-2, yto nossonsieT npoBoguTb u3mepeHns BER gns npoBepku LEnOCTHOCTW JMHWW.
[ononHutensHo nopaepXXnBaeTcst oLeHKa pa3mepos bydepa a1t NPOBEAEHNS ONTUMU3ALMN U (DYHKLMW NOrMHAa.

i CepBepa xpaHeHVA 1
|Pe3epBHOrO KONMpoBaHUA

Cepaepa 6a3bl AaHHbIX

MapuwpyTratop
CeTn XpaHeHuA

3epKanbHble cepBepa
XpaHeHWA 1 pe3epBHOro

i KonunpoBaHwus

Bnaronapsi BOBMOXHOCTSIM TECTUPOBaHWS CETU MEXAY €€ OKOHEYHbIMY ToYkamu, moayis EXFO FTB-8525/8535 obecneyviBaeT 6bICTpOE pa3BepThiBaHNe
u HacTpoiky cetu Fibre Channel. CBs3b Mexay TPaHCIOPTHOU CETbIO, COEANHEHHbIMM YCTPOVCTBaMU N OKOHEYHbLIMU y3/1aMy MOXET ObiTb npoBepeHa ¢
MOMOLLbIO TakuX MoJAEPKMBaeMbIX yHKUMI, Kak namepeHne BER, nsmepeHvie 3agepxku, oleHka pa3mepoB bygepa 1 BOSMOXKHOCTEe JIorvHa 4151 rnopTa.

3apepxKa

I'Iepep.aqa KagpoB B CETN HE ABNAETCA MIFHOBEHHOW 1 nogBep>XKeHa MHOXXEeCTBY 3afep>KeK, Bbi3blIBAEMbIX BpeMeHEM pacrnpoCTpaHeHUsA
B BOJIOKHE N BpPEMEHEM O6p6.60TKI/I BHYTPW Ka)X[oro CceTeBoro anemMeHTa. 3ap,ep>KKO|7| ABNAETCA CyMMa BCeX BMOOB 3ana3fblBaHUA,
KOTOpble HakananBarTCAa Mexay ABYMS OKOHEYHbIMW TOYKaMW. HeKOTOpre NPUNOXXEHNA, Takme Kak VO|P, BMnOEO U CeTn XpaHeHna
OaHHbIX, Kpa|7|He YyBCTBUTE/IbHbI K YpEe3MepPHbIM 3HAYEHUNAM 3a0ePXKKN.

MIMeHHO noaTomy 4N NpOBaiiepOB KPUTUYECKN Ba)KHO MPaBUNIbHO OLEHUTb 3a0EeP>KKy B CETU Mpu NpefoxeHun cepsucos Fibre
Channel. Ha ocHoBe cenaHHbIx namepeHnii, mogyn FTB-8525/8535 no3BonsitoT oLeHUTb pasmep Bydepa A/1s NpoBepKy HE06X0ANMbIX
TpeboBaHmi.

OueHka pa3mepos 6ydepa

[ns Toro, 4To6bl UIMETH BO3MOXHOCTb YNpaBieHns TpachKoM 1 NEPErpy3Komn B CETH, B P |
nopte Fibre Channel ncnoneayetcsa 6ycep. KonmuecTBo Kagpos, KOTOPbIE MOPT MOXKET : -
XpaHWTb, HasblBaeTCs «KpeauTom Gydepar. Kaxapii pas, Korga Kaap npuHumaetcs |15

freoem =1
NMopTOM, OTNPaBNsSeTcs Kagp noaTeepxaeHus. Mopor kpeauTta 6ydepa OTHOCUTCS K | geigeimsn iy o
KOJIMYECTBY KafpoB, KOTOPbIE MOPT MOXET NPUHATL 63 OTNPaBeHNs NOATBEPXAEHNA. || fer =i — Do e Sl _—
| Autrsted Augwuatmi

| e Ham Tre s
|Frie Ef®e [ comna [f= SJ[es e _
(S e e e ) :

Dptical [RR1/C Fravmmsd Laver 2/ Teullie Araelyrer

OTO ABNSETCH KPUTUYECKM BaKHbIM NapaMeTpoM KOHdUrypauuyu ans onTumanbHOW
npon3BoanTenbHOCTN ceTu. OBbIMHO aAMUHMCTPATOPbl CETW PaCcCHUTLIBAOT 3TO
3Ha4yeHne, MPUHMMas BO BHMMAaHWE pPacCTOsHME UM CKOPOCTb pPacrnpocTpaHeHus,
00HAKO, MOCKONIbKY Npo6nemMbl 3afepXXKn O0OblMHO He paccmaTpuBaloTcs, TO
TOYHOCTb MOJIYHYEHHOIO 3HAYEHWS OKasbiBaeTcs HU3Kon. Mopynu FTB-8525/8535
MO3BOMSAIOT OLEHUTb pas3Mepbl kpeauTa Oydepa, paccumtas pacCcTOsiHUE, COrNacHo
BPEMeHN 3afepXKu Typa-obpaTHo. OTO 3HaYeHUe MOXKET ObiTb KCMOb30BaHO
agMUHUCTPaTOpamMn CeTu Ans oNTUMMU3aLmn KOHUrypaumm ceTu.

=

OKpaH reHepaumn v aHann3a aBapuii 1 OLLINGOK
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ddPeKTnBHaAA oueHKa Npon3BoanuTeIbHOCTU
cepBucos Fibre Channel (MpogonxeHne)

TeCTI/IpOBaHI/Ie aBTopu3sauunn —:"-I“:IMW Im:n:ml I
BonbWMHCTBO TPaHCNOPTHBIX 3NEMEHTOB cnegytowero nokoneHust (XWDM Loli ami )
unn SONET/SDH mux), nogoepxusatowme Fibre Channel, yxxe He sBnsoTcs || 2= T

MONHOCTLIO MPO3PAYHBLIMM, OH TAKXKE UMEIOT YBEIMHEHHbI OObEM UHTENNEKTA || e e =

W BBIMOSHSIOT CKOpee posib KoMMyTaTopos Fibre Channel. C BoamMoxHOCTbIO || .

flormHa B KOMMyTaTopbl, Mogynn FTB-8525/8535 Packet Blazer nogaep>xusaior -

NOOKMIOUEHNS! K yAaneHHoOMy y3ny uYepe3 fabric-cTpykTypbl wnu nony- =
npo3payHble ceTu. e T o Lmen
[Mpouecc nornHa He TONbKO MO3BONSET Npubopy nopkovaTeca vepes fabric- :.::':“,-m Tomee e e
CTPYKTYPbI, HO 1 OBMEHNBATLCS HEKOTOPbIMU 6a30BbIMKM XxapakTepucTikamm | L = el e
nopta (Takumu, Kak KpeguT Oydepa M Knacc cepsuca) Ans TOro, 4Tobbl '......I = = :

ocyLLecTBNSATb 3DMDEKTUBHYIO TPAHCNOPTMPOBKY TpadurKa.

OkpaH aHanm3a 3agepxku u BERT

DyHKUUS NOrMHA NO3BOJISIET NMPOBOANTL aBTOMATUYECKOE onpeaesieHne iorHa
nopta/fabric, crtatyc noruHa (ycnewuHbivi, B npouecce, HeyaayHbl 1 BbIXOA) 1
oTBeYaTb Ha yOaneHHoe onoBeLleHre 0 pa3mepax bydepa.

NMpoBepKa Npon3BoOAUTENIBHOCTU N HAAEXKHOCTU
Ethernet

Mopynb EXFO FTB-8525/8535 Packet Blazers o6nagaet LWMPOKMM Anana3oHoM N3mMepUTeNbHbIX (YHKLMIA, HaLeNeHHbIX Ha MPOBEPKY
NPOV3BOANTENBHOCTU U HALEXXHOCTU, NOAAEPXKMBAET MHOXXECTBO UHTEP(ecoB Ethernet, kak onTUYECKUX, Tak 1 EKTPUHECKIX.

[NpumeHeHnA

Momynm  FTB-8525/8535  Packet SNTEKTPUYECKUE MHTEPOENCHI | ONTUYECKNE NHTEPOENCHI

Blazer umeloT  PYHKUMOHANBHOCTL, |10 MGuT/c 100 M6uT/c
Heo6XoAMMYo A5 BbINOSIHEHNS NPUEeMO- -
COATOYHbIX ucnbiTaHuin  Ethernet, a | 100 Mount/c 1000 M6uTt/c (GigE)

WMEHHO TeCTunpoBaHuA, corsacHo RFC

2544, n nameperve BER. 1000 Méwut/c 10 Féut/c (10 Gige LAN/WAN)—Tonbko FTB-8535

EtherSAM: HoBbin ctaHpapT B TectupoBaHuun Ethernet

ITU-T Y.156sam npepncTtaBnsieT cobo HOBbIM NMPOEKT cTaHgapTa 4SS akTUBauum 1 Noucka HEeNCNpPaBHOCTEN B TPaHCMOPTHbIX
cepsucax Ethernet. 9ta MmeTogonornsa NoNHOCTLIO afanTMpoBaHa K CoOBpeMeHHbIM cepBucam Ethernet, ocobeHHo K cepBucam
nepegayn MobunbHOro Tpadurka 1 KOMMepYeckrM cepsucam. [Jo HacTOsILLEero MOMEHTa, LUMPOKO MCMOb30BaCs MeToq
TectupoBaHns RFC 2544. OpgHako oH 6bin padpaboTaH Anf TECTUPOBAaHNSA CETEBbIX 3/IEMEHTOB B sTab0paTOpPHbIX YCIOBUSX,
a He B nonesblx ycrnoBusx. Y.156sam sBnsieTcs nepsbiM CTaHOAPTOM, padpaboTaHHbIM A1 NoneBbiX naMepeHuin. OH nmeeT
MHO>XECTBO NMpenMyLLecTB, No cpaBHeHuto ¢ RFC 2544, Bkntovasi NpoBEPKY KPUTUYECKUX NapaMeTpoB SLA, Takux Kak IKUTTep
nakeToB n m3amepeHuss QoS. OTa MeTOOoNOrnst U3MEPEHUss TakXKe 3HauynTeNnbHO ObICTpee, a CnepoBaTesibHO, NMO3BONSET
COKOHOMUTL BpeMs 1 pecypcbl npy ontumnsaummn QoS.

B npoTtuBononoxHocte Apyrum metogukam, EtherSAM noppep>kvBaeT HOBble MyNbTUCEPBUCHbIE NPEnnoXeHus. IToT
TECT cnocobeH CUMynMpoBaTb BCE TWMbl CEPBUCOB, KOTOpble OyayT MPUCYTCTBOBaTb B CETWM, W OOHOBPEMEHHO OLEHUTH
KntoyeBble NapameTpbl SLA ons Kaxporo 1m3 aTux cepsucoB. bonee Toro, oH npoBepsieT MexaHn3Mbl QoS, ncnonbdyemblie
B CETW AN NpMopuTe3aunn CEpPBNCOB Pa3/IMYHOro Trna. ATO NpMBOAUT K 6onee ObICTPOMY pasBepTbIBAHMIO U YCTPaHEHNIO
HeuncnpasHocTel. EtherSAM coctouT n3 aByx as: Tecta NpoBeEPKN KOHMUIrypaumm ceTn 1 TECTUPOBaHNS CepBurca.
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[MpoBepKa NponsBoANUTENIbHOCTU N HAAEXHOCTU
Ethernet (MpogonxkeHne)

TecmupoeaHue Cemeeoli KoHueypayuu

TecT ceTeBON KOHGUrypauum COCTOUT M3 MociegoBaTenibHONM MPOBEPKU
KaX4oro cepsuca, roe npoBepsieTcs MNpaBUSIbHOCTb KOHGUrypaumm u
TECTMpPYOTCS Bce cneunduyHble [nsi 3TOr0 CepBuca WHAMKAaTOPSI
npounssoguTenbHocTy (KPI) unm napameTpbl SLA.

Bee napameTpel SLA wameproTcA ANA KamLoro wara (NponyckHan
nocoBHOCTL, 3aflepika, NOTEPA Kaapos, AxuTTep, 005),
PesynuTaThl OUEHKW- N0 KPUTEPKMID «TOAEH/HETOAEH:

TecmupoeaHue Cepsuca

[Mocne ToOro, Kak KOHMUrypaums KakKgoro UHAMBUAOYanbHOro
cepBuca npoBepeHa, Service Test, ¢ TeyeHnem BpemeHU,
NPOBEPSIET KA4eCTBO BCEX CEPBUCOB OLHOBPEMEHHO.

Bee napamerpel SLA U3MEPAIOTCA ANA KaMA0o

cepeuca (NponyckHan cnocoBHocTs, 3ae peKa,
// noteps kagpos, gwurtep, 00S), Peaynstatel

© OUEHKK- NO KPUTEPWIO aFOEH/ HErDflEHs

MonyyeHue 08yHanpaesneHHbix pe3ysnbmamoes ¢ EtherSAM

MeToamka ucnonb3oBaHua Tecta EtherSAM npepocTasnsier ewe 60nblivie BO3MOXHOCTW, MOCKOJSIbKY MPOBOAWTCS BbINOJHEHNE
nonHoro Habopa TectoB ITU-T Y.156sam B AByx HanpasneHnsx. OCHOBHble napameTpbl SLA M3MepsitoTCst HE3aBMCUMO OJ151 KaXO0ro
HanpasneHns, YTO No3BONSeT obecnevnTb NpaBubHYO akTreauuo cepsuca B 100% cnyyaes. 3To obecneymBaeT HauBbICLLNIA YPOBEHb
YBEPEHHOCTY B TECTUPOBAHUN CepBUca.

Ofibewt knwenm A Dtk knweha B OfibenT kaverTa A Ofiwent snnenTa B
: i
: u1—¥=mme#m
A s PN -
eNode B RNC eNoda 8

e o

!
“ Ofipatrsai wnadid i
< ’

Hamepersn 8 QEyX HaNpaBneHnAK

latmas vectepal
PE3yNbTaTs MIMEDEHUA TONBKD OpHoBPEMEHHLIE HEZABMCUMBIE DEZY/ILTaTE
ANA NPOXOMASHUA TyAa-0BpaTHo TECT! ANA KAMAOTD

LA KaI0r0 WHOWBKIYAIBHOMD CEPENCa

TecmupoeaHue, coanacHo memoouke RFC 2544

B cnyuasix, korga cepuchl Ethernet goctasnsioTcs yepes KOMMyTUpyeMmbin TpaHcnopT, naMmepeHus RFC 2544 npepocTtasnsioT
nposangepamM OMnopHble 3HayYeHWUs Ona onpepeneHmss SLA onsi cBOMX KMEHTOB. 3T M3MepeHus MO3BOJSIOT npoBarfepam
npoBepsaTb KayecTBO pfocTasnsemoro cepsuca (QoS) gns Toro, 4TobbI CO34aBaTb HOBble BbICOKOOOXOLHbIE CEPBWUCHI,
KOTOpble MOryT ObITb M3MepPeHbl U MPOAEMOHCTPMPOBAHbI KivMeHTam. Hanpumep, aTn TecTbl NPefoCcTaBnsioT CTATUCTUKY
NPON3BOAUTENBHOCTI 1 NPOBEPKY cepBurca ans BupTyanbHbix LANsS (VLANS), BupTyanbHbix YacTHbix ceTen (VPNS) 1 npo3payHbix
cepsucos LAN (TLS), koTopble ncnonb3ytoT Ethernet B kauectse TexHonornn gocryna.

Mopynn FTB-8525/8535 Packet Blazer noctaBnsitoTcsi ¢ NosiHbIM HA60OPOM BO3MOXXHOCTEN, CornacHo MeToanke namepeHunss RFC
2544, Bknoyas:

3mepeHmne nponyckHoW crnoco6HOCTU
M3mepeHne 6epcTHocTU (back-to-back)
AHanu3 notepb Kagpos

MamepeHve 3apepxkum

Usmepenue BER

lMockonbKy TpaHCMOPTMPOBKa MNpo3padvHbix cepBucoB Ethernet no dwusnueckon cpeme cTaHOBUTCS OObIYHBIM SIBIIEHVEM,-
npopgosykaetT pactn obvem nepepad Ethernet B pasnmuHbix cpepax ypoBHA 1 Ha MpOTAXKeHHble AucTaHuMn. DTO co3paeT
HeobxooMMOCTb B cepTudmkaumm TpaHCNopTHOM cucTeMbl Ethernet Ha uenocTHOCTb nepegaBaemMont MHdbopMauun. Takas
NpPoBepKa MOXXET ObITb BbIMNOSIHEHA C MOMOLLBI n3MepeHnst koadduumeHta ownbok (BERT). B Tecte BERT umcnonb3yetcs
ncesgocnyyarniHas 6uHapHasa nocnepgosartensHocTb (PRBS), koTopas mnHkancynupyetcs B kagp Ethernet, nenas Bo3moXxHbIM
nepenTn OT N3MEePEHNst OLLMOOK AN KaapoB K N3MEPEHMAM KonnyecTsa butoBbiX oLwnbo.

OT1o obecnedymBaeT NobGUTOBOE U3MEPEHME OLLIMOOK, KOTOpoe TpebyeTcs ONns MNpOBEeAeHUs MPUEeMO-CLOATOYHbLIX WUCMbITaHUiA
hunsnyeckor cpenbl TPAHCMOPTHOM cucTeMbl. B gononHeHne K namepennto BER, mopynn FTB-8525/8535 Packet Blazer Takxe
NO3BONIAOT NPOBOANTEL U3MEPEHNE BPEMeHN nepepbiBa cepaurca (SDT).
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N3mepeHuns Ethernet QoS

B cepBucax nepegayn faHHbIX MPOUCXOAUT CYLUECTBEHHbIN COBUM B CTOPOHY MOAAEPXKKM PasfiNyHbIX NMPUIOXEHNA BHYTPU OLHON
cetu. Vicnonb3oBaHne MynbTUCEPBUCHBIX MPUIOXKEHWI, TakMxX Kak cepsuchl triple-play, npuseno Kk Heo6xogMMoCTu TeCTMPOBaHUS
QoS gnsa obecneyeHnst yCNOBMIA Nepefayn U HAOEXXHOCTN KaxX4oro cepsuca 1 ons nonHom oueHky napameTtpos SLA. FTB-8525/8535
Packet Blazer no3sonsier nposaigepaM OQHOBPEMEHHO CUMYNMPOBAaTb W OLEHUBATb XapaKTEPUCTUKN PasfiNyHbIX MPUNOXXEHUIA C
MOMOLLIbIO CBOErO MPUJIOXKEHNS AN MyNbTUKaHaNbHOro TecTupoBaHus. MNonb3oBarent UMeeT BO3MOXHOCTb HacTpamsaTb 0O AECATU
MOTOKOB C pa3nuyHbiMu napametpamu Ethernet n IP QoS, takummn kak VLAN ID (802.1Q), VLAN Priority (802.1p), VLAN stacking
(802.1ad Q-in-Q), ToS 1 DSCP. [nsa kaxpgoro notoka, Hanpumep VolP, Bugeo n gaHHbIX, MOXXHO HAaCTpOUTb crneuudunyHble npohunm
NOTOKOB. [1ns1 KaXKOoro noToka TakXXe LOCTYMHO NPOBeOeHVE U3MEPEHNS NMPOMYCKHOW CNOCOBHOCTU, 3afepP KKK, NOTEPU KagpoB 1
xuTTepa naketoB (RFC 3393). 310 no3BosisieT BbICTPO 1 BCECTOPOHHE NPOBEPUTL BCe NapameTpbl SLA.

PBB-TE n MPLS: TectnpoBaHue pelueHuin TpaHcnopTHoro Ethernet

3a CYET TEexXHONOrm4yeckyn rpaMoTHbIX OW3HECOB W WHAMBMAYaNbHbIX MONb30BATENEN, MPOJO/HKAEeT MOBbIWATLECA CNPOC Ha
BbICOKOK@4YeCTBEHHbIE CEepPBUCHI C GONbLLON MPOMYCKHOM CNOCOBHOCTLIO, Takne Kak ronoc u suaeo. Nposangepbl No BCEMy MUPY
afanTMpyOT CBOW TPaHCMOPTHbIE MHGPACTPYKTYPbI A1 06ecneyeHns 3To NPOMNyCKHOM CNOCOBHOCTU 1 NoJAep KaHusl Hafnexatlero
YPOBHS KayecTBa Anst aTux TpebosaTenbHbiX cepBucoB. OnopHas ceTb NMOMHOCTLIO Ha OcHOBe IP 6onee He SBNSIETCS JOCTaTOYHBIM
ycnosueM. [poBangepsb! Tenepb AOMKHbI PACNIPOCTPaHUTL KOHBEPreHuumto IP Ha norpaHnyHble 1 ropoacKue CeTr, NpuyYem CAenatb 310
Havnbonee 3KOHOMUYHBLIM 1 0becrneyrBatoLLMM KadecTBo cnocobom. Ethernet gasHO yxe aBnsieTcs HEQOPOrUM 1 MMOKUM peLleHnem
NS nepedayn AaHHbIX B nokanbHbIx ceTsx (LAN). Ctporve napametpbl QoS TpebytoT peLueHunii, KoTopble 6bl UMeNN 3KOHOMUYHOCTb
Ethernet, He )xepTBYs Npn 3TOM NPEVMMYLLECTBAMU PELLEHWUI C YCTAaHOBMIEHMEM CoefVHeHNs1 Ha ocHoBe TDM, Taknx kak SONET/SDH
(XOTs1 9TO MOXET ObITb U [OPOXKE).

[Be TexHonorun ToHHenuposaHus Ethernet oTBevatoT aTM TpeboBaHMSIM: MOCT ONEPaToOPCKUX CETEN C perynnpoBaHmeM Tpaduka
(PBB-TE, Takxe MOXeT HasbiBaTbcsi PBT) 1 TpaHcnopTupoBska ¢ nomoLusto MPLS. 3Tr gBe TEXHONOrMmM Co30atoT OPUEHTUPOBAHHYHO
Ha nogkntodeHne nuHuto Ethernet, npegoctaBnss nposanigepam CpencTBO A1 CO3AaHns HaOeXHbIX U rnbknx cepsucos Ethernet.
Onuun PBB-TE n MPLS B mopynax FTB-8525/8535 Packet Blazer npegnaratoT npoBaigepam MynbTUQYHKLMOHANbHBIA MOEBOW
WHCTPYMEHT Ans 3 deKTVBHON OLEHKN KadecTBa cepsBucoB Ethernet mexgy OKOHeuHbIMM TOukamu, NPoBepss TaknMM 06pas3om
OMOPHYIO N FOPOACKYH CETU U TEXHOOMMN TOHHENMPOBaHMS.

MNMponyckHaa cnocobHocTb TCP

MpoTtokon VHTepHeTa (IP) n npoTtokon koHTpons nepefayn (TCP) BMecTe hopmumpytoT ocHoBy ceTeBol paboTel TCP/IP. IP 3aHMaeTcs
nocrtaekon naketoB, a TCP obecneunBaeT LENOCTHOCTb Y YBEPEHHOCTb B TOM, YTO MakeT, NepedaHHbll OOHUM Y37I0OM, HaOeXHO
nonyyeH agpecaTtoM. MNpunoxxeHus, Takme Kak runepTeKCToBbIN TPaHCNOPTHbIM NpoTokon (HTTP), an. noyTta unv NnpoToKon nepegayv
¢annos (FTP), 3aBncaT oT TCP, NOCKONbKY OH SBNSIETCH MEXaHN3MOM Hale>KHOWN JOCTaBKMN AaHHbIX B CETH.

KnneHTbl, KOTOpblEe pa3BoOpayMBaloT Takue MPUIOXKEHNS, OXXMOAIOT NpuUMeHeHUss SLA He TONbKO Anst (hU3NYECKOTO U KaHalbHOMo
YPOBHel, HO 1 AN cobnogerus B cetn TpebosaHun K TCP-Tpaduky. QyHKUMS n3MepeHns nponyckHon cnocobHoct TCP B Packet
Blazer™ npepgnaraet nposangepam Ethernet-cepBucoB BO3MOXXHOCTb N3MEPEHMst U MPOBEPKM npoussoguTensHocTn TCP-Tpaduka
B NpefnaraeMbix KMeHTaM cepBurcax.

Yrny6neHHbI NOUCK HencnpaBHocTen B Ethernet

FTB-8525/8535 obecneynBaeT MHOXECTBO KOMMIEKCHbIX (DYHKUUA, HEOOXOAWMbIX O NPOBedeHMs TLaTenbHOro
ncecnenoBaHns Mpy Hanuumm Npobnem 1 HencnpaBHOCTEN B ceTu. «[poaBuHyTbIN» UNBTP NO3BOJSIET NOJIb30BaTESHO
co3gaBaTtb 0O AECATM KOHUrypaunn unbTpoB, KaXKabll N3 KOTOPbIX COOEPXXUT A0 YEeTbIpeEX KOMMOHEHTOB, KOTOPbIE
OyoyT nNpumeHsaTbcs K npuHuMmaemoMy Ethernet-tpaduky. Ons Kaxxgoro HacTpoeHHOro unbTpa NpefocTaBnsieTcs
nogpobHas cTaTucTnyeckas nHopmauus, aroLLas nosb3oBaTesto BO3MOXHOCTb 06HaPY)XWUTb MPUYNHY HEUCTIPABHOCTM.
LpyruMn NHCTpYMeHTaMn st novcka npobnem SBAstOTCS «NpoaBNHYTas» PYHKLMS aBTOHACTPOWKIM, KOHTPOJIb NMOTOKA,
a TaKxke nogaepxkka texHonorun Ethernet Ha nepsoin mune 802.3ah.

FTB-8525/8535 Takxe nopOep)kvMBaeT 3axBaT W OEKOOUPOBAHWE Ha MOJIHOM CKOPOCTU JMHMW. OTOT KIOYEBOWN
WHCTPYMEHT L1 MoucKa HENCMPaBHOCTEN MO3BONISIET TEXMEPCOHANY JIErKO MAEHTU(ULMPOBaTL CNOXKHbIE NPOGeMbl
B ceTn. DyHKUMA 3axBaTa BKIIHOHAET BO3MOXXHOCTb HACTPOWKN (DUNBTPOB 1 TPUITEPOB A5t ObICTPON POKYCUPOBKM Ha
COObITUAX B CETU.
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Mogynu TectnupoBaHus Fibre Channel n Ethernet

UHTepdencobl Fibre Channel

(" FC-1x/2x/4x

[OnuHa BosHbI (HM) 850 1310 1310 1550
YposeHb TX (oBm) -9 po-25 -8.4 po -3 0po5 1005
YpoBeHb YyBcTBUTENBHOCTM RX (OB™M)  -15 po FC-4 -18 po FC-4 -18 po FC-4 -16.5 po FC-4
-18 po FC-2 -21 po FC-2 -21 po FC-2 -20.5 po FC-2
-20 po FC-1 —22 po FC-1 -22 po FC-1 -22 po FC-1
MakcumaneHast gansHocTtb (FC-1) 500 m gnsa 50/125 pm MMF 4 kM 30 km 40 km
300 m anst 62.5/125 ym MMF
CkopocTb nepepayun(lréut/c) 1.06/2.125/4.25 1.06/2.125/4.25 1.06/2.125/4.25 1.06/2.125/4.25
CkopocTb npuema(lr6ut/c) 1.6/2.125/4.25 1.06/2.125/4.25 1.06/2.125/4.25 1.06/2.125/4.25
OunanasoH pabouynx gavH BonH Tx (HM) 830 go 860 1260 po 1350 1285 po 1345 1544.5 po 1557.5
TOYHOCTb N3MepeHust (MOrPeLLHOCTD)
YacToTa (ppm) +4.6 +4.6 +4.6 +4.6
OnTnyeckas MoLHOCTb (AB) +2 +2 +2 +2
Makc. mowwHocTb Rx fo 3 3 3 3
nospexxaeHnst (abm)
CooTBeTcTBME LKUTTEPA ANSI FC-PI-2 ANS| FC-PI-2 ANSI| FC-PI-2 ANSI| FC-PI-2
Knaccudukaums FC ANSI FC-PI-2 ANSI FC-PI-2 ANSI FC-PI-2 ANSI FC-PI-2
Twn nasepa VCSEL ®abpu-eppo DFB DFB
BesonacHocTb ans rnas Knacc 1 Knacc 1 Knacc 1 Knacc 1
KoHHekTop LC LC LC LC
\Tvm TpaHcusepa SFP SFP SFP SFP Y,
([ FC-10x R
[OnuHa BonHbI (HM) 850 1310 1310 1550 1550
YposeHb TX (aBMm) -5 po -1 0.5 makc -6 go -1 -1p02 0po4
YpoBeHb vyBcTBUTENBHOCTY RX (OBM)  —11.1 -12.6 -14.4 -16 -23
MakcumanbHas ganbHoCTb 300 m ans 50/125 pm MMF 10 kM 10 kM 40 km 80 Km
CkopocTtb nepegauun(lréut/c) 10.5 10.5 10.5 10.5 10.5
CkopocTb npuema(l6uT/c) 10.5 10.5 10.5 10.5 10.5
[vnanasoH pabounx AnuH BosH Tx (HM) 840 no 860 1260 po 1355 1290 po 1330 1530 po 1565 1530 po 1565
Messgenauigkeit (Unsicherheit)
YacroTa (ppm) +4.6 +4.6 +4.6 +4.6 +4.6
OnTunyeckas MowHocCTb (AB) +2 +2 +2 +2 +2
Makc. moLHocTb Rx go 6 6 6 2 4
nospexaeHus (obm)
CooTBeTCTBME DKMTTEPA ANSI FC-PI-3 ANSI FC-PI-3 ANSI FC-PI-3 ANSI| FC-PI-3 ANSI| FC-PI-3
Knaccudgukaums FC ANS| FC-PI-3 ANS| FC-PI-3 ANS| FC-PI-3 ANS| FC-PI-3 ANS| FC-PI-3
Tvn nasepa VCSEL DFB DFB EML EML
BesonacHocTb ans rnas Knacc 1 Knacc 1 Knacc 1 Knacc 1 Knacc 1
KoHHekTop LC LC LC LC LC
\Tvm TpaHcuBepa XFP XFP XFP XFP XFP )
o
dOyHKUnoHanbHble cneyndmnkayunm Fibre Channel
(" TECTUPOBAHVE (1x, 2x, 4x 1 10x) h
BERT Ungerahmt, gerahmt FC-1, gerahmt FC-2.
TecToBas PRBS 2E31-1, 2E23-1, 2E20-1, 2E15-1, 2E11-1, 2E9-1 CSPAT, CRPAT, CJTPAT, n 10 HacTpanBaembIx
nocneposarenbHocTb (BERT) nosb3oBatenem 32-6UTHbIX LLIABIOHOB.
BcTaBka owmnbok ButoBas owmnbka, cMMBObHasA oLWnbKa, ownbka - npesbllleHne pa3mepa, CRC-owmnbka, owmnbKa - 3aHUKEeHHbIN
pasmep u owmnbka 6noka (Tonbko 10x).
M3mepeHre owmbok ButoBasi owmbka, cMBOJIbHas OLLNGKa, owmbKa - npeBbilleHne pa3mepa, CRC-ownbka, owmnbKa - 3aHNKEHHbIN
pasmep, ynpasneHve npounssoguTensHocTbio (G.821 1 G.826).
BcTaska aBapun LOS, noteps nocnegosaTeslbHOCTW, OTCYTCTBME CBA3M, JIOKA/IbHBIN 1 yAaneHHbIn co6on (Tonbko 10x).
O6Hapy>keHne aBapuii LOS, noTeps nocrnenoBaTesibHOCTW, OTCYTCTBUE CBA3M, IOKabHbIN 1 yAaneHHbIn c6oi (Tonbko 10x).
TecTnpoBaHue pa3mepa bydepa OueHka pasmMepa 6ydepa Ha OCHOBE N3MEPEHUST 3aAEPKKN.
\_ 3apepxxka 3mepeHne 3apep>xkn Tyaa-obpatHo. )
(" OONOJIHUTEJTIbHBIE U3MEPUTEJNIbHBIE ®YHKLI (1x, 2X, 4% 1 10x) )
V13mepeHre MoLHOCTIN Mopaep>xka U3MEPEHNS OMTUYECKOW MOLLIHOCTUN, OTobparkaeTcs B AbMm.
M3mepeHne yacToTbl Moppep>kka N3MepeHns YacToTbl CUHXPOHM3aLMK (HanpyMep, NPYHMaeMast YacToTa CUHXPOHU3ALMN 1
OTKJIOHEHWE YaCTOTbl BXOAHOIO CUrHana OT HOMUHASIbHOrO 3HAYEHs).
Vi3mepeHve yxopga 4acToTbl [OunanasoH: + 120 ppm
Paspeluenne: 1 ppm
\_ To4HOCTb (MOrpeLlHocTb): + 4,6 ppm J




FTB-8525/8535 Packet Blazer
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NHTepdencbl Ethernet

(" 3NEKTPUYECKME UHTEPOENCbI )
10Base-T 100Base-T 1000Base-T
CkopocTb Tx 10 M6uT/c 125 Méut/c 1 réut/c
TouHoCTb Tx (NorpelHocTb) (ppm) +100 +100 +100
CkopocTb Rx 10 Méut/c 125 Méut/c 1 réut/c
RX TOYHOCTb M3MepPeHst (MOrPeLLHOCTL) (Ppm) +4.6 +4.6 +4.6
Pexxkum gynnekca Mony- n nonHbIN gynnekc Mony- 1 nonHbIN gynnekc MonHbI pynnekc
CooTBeTcTBYE AKMUTTEPA |EEE 802.3 |EEE 802.3 |EEE 802.3
KoHHekTOop RJ-45 RJ-45 RJ-45
K MakcumanbHasi [anbHOCTb(M) 100 100 100 J
(" OMTUYECKUE UHTEPOEMCHI 100 MBUT/C U GIGE )
100Base-FX 100Base-LX 1000Base-SX 1000Base-LX 1000Base-ZX
[nvHa BonHbI (HM) 1310 1310 850 1310 1550
YpoBeHb TX (oBm) -20 po -15 -15 po -8 -9 po -3 -9.5 po -3 0 po +5
YpoBeHb vyBcTBUTENBHOCTY RX (OBM)  —31 -28 -20 -22 22
MakcrnmanbHast faneHOCTb 2 KM 15 kKM 550 m 10 kKM 80 Km
CkopocTb Tx (F6ut/c) 0.125 0.125 1.25 1.25 1.25
CkopocTb Rx (F6uT/c) 0.125 0.125 1.25 1.25 1.25
[Ounana3oH paboumnx AnuH BonH Tx (HM) 1280 go 1380 1261 po 1360 830 po 860 1270 po 1360 1540 po 1570
TOYHOCTb U3MeEPEHYS (MOrPELLHOCTb)
YacTtoTa (ppm) +4.6 +4.6 +4.6 +4.6 +4.6
OnTuyeckasi MOLWHOCTL (Ob) +2 +2 +2 +2 +2
Makc. mowHocTb Rx go +3 +3 +6 +6 +6
nospexxaeHus (obm)
CooTBeTCTBUE IKUTTepa ANSI X3.166 IEEE 802.3 IEEE 802.3 IEEE 802.3 IEEE 802.3
Knaccndukaums Ethernet ANSI X3.166 |EEE 802.3 |EEE 802.3 |EEE 802.3 IEEE 802.3
Twn nasepa LED FP VCSEL FP DFB
BesonacHocTb ons rnas Knacc 1 Knacc 1 Knacc 1 Knacc 1 Knacc 1
KoHHekTOp LC LC LC LC LC
\ Twn TpaHcuBepa SFP SFP SFP SFP SFP j
(" ONTUYECKVE UHTEPOENCbI 10 GIGE )
10GBASE-SW 10GBASE-SR 10GBASE-LW 10GBASE-LR 10GBASE-EW 10GBASE-ER
[nvHa BonHbI (HM) 850 850 1310 1310 1550 1550
MHoromog. MHoromog. OpgHomog. OpHomop,. OpHomop, OpgHomog.
YpoBeHb TX -7.3 po -1 -7.3 po -1 -8.2 po +0.5 -8.2 po +0.5 -4.7 po +4.0 -4.7 po +4.0
(cooTBeTcTBME 802.32€) (0BM)
Pa6ounin gnanasoH Rx (oBm) -9.9 o -1.0 -9.9 o -1.0 -14.4 po +0.5 -14.4 po +0.5 -15.8 po -1.0 -15.8 po -1.0
CkopocTb nepefaym 2 9.95328 Mout/c + 10.3125M6ut/c + 9.95328 M6ut/c =+ 10.31256ut/c +  9.95328 I6ut/c + 10.3125 [6uT/C +
4.6 ppm 2 4.6 ppm 2 4.6 ppm 2 4.6 ppm 2 4.6 ppm 2@ 4.6 ppm 2
CkopocTb npvema 9.95328 Mout/c + 10.3125 M6ut/c + 9.95328 Mout/c + 10.3125 M6ut/c +  9.95328 Iout/c + 10.3125 [6UT/C £
135 ppm 135 ppm 135 ppm 135 ppm 135 ppm 135 ppm
[OunanasoH pabounx gnvH BonH 840 go 860 840 po 860 1260 go 1355 1260 po 1355 1530 po 1565 1530 go 1565
Tx (cootBeTcTBMEe 802.3a€e) (HM)
TO4YHOCTb M3MEPEHMST (MOrPELLHOCTb)
YacTtoTa (ppm) +4.6 +4.6 +4.6 +4.6 +4.6 +4.6
OnTnyeckasi MOWHOCTb (AB)  + 2 +2 +2 +2 +2 +2
Makc. mowHocTb Rx o 0 0 +1.5 +1.5 +4.0 +4.0
nospexxaeHus (obm)
CooTBeTCTBUE AXXUTTEpa |EEE 802.3ae |EEE 802.3ae IEEE 802.3ae |EEE 802.3ae IEEE 802.3ae IEEE 802.3ae
Knaccudukaumns Ethernet |EEE 802.3ae |EEE 802.3ae IEEE 802.3ae |EEE 802.3ae |EEE 802.3ae IEEE 802.3ae
Tun nasepa VCSEL VCSEL DFB DFB EML EML
BesonacHocTb gns rnas Naszep Knacca 1; Jlasep Knacca 1;  Jlazep Knacca 1;  Jlasep Knacca 1; Knacc 1M; Knacc 1M;
COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
21 CFR 1040.10 21 CFR 1040.10 21 CFR 1040.10 21 CFR 1040.10 21 CFR 1040.10 21 CFR 1040.10
n |[EC 60825-1 n |[EC 60825-1 n IEC 60825-1 n IEC 60825-1 n IEC 60825-1 n IEC 60825-1
KoHHekTOp Aynnekc LC Aynnekc LC Oynnekc LC [ynnekc LC Hynnekc LC Oynnekc LC
Tun TpaHcueepa XFP XFP XFP XFP XFP XFP
\ (cooTBeTcTBYeT XFP MSA) j

NPUMEYAHUE

a.B pexnme BHyTpeHHeIZ CUHXPOHU3aunn.
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POyHKuun npoBepkun Ethernet

/TECTI/IPOBAHI/IE (o1 10 MsuT/C 1O GIGE)

EtherSAM (Y.156sam)

B03MOXHOCTb BbINOMHATL TECTVPOBAHNE CETEBOWN KOHMUIrypaLuum 1 cepsuca, cornacHo craHgapTy ITU-T Y.156sam. TectuposaHue
MOXXET ObITb BbINOJIHEHO B PeXVME yaaneHHoro obpatHoro werida nnv ans KoHpurypaumm ¢ AByMs TectepaMmu Ansi nofyyYeHus
[BYyHanpas/ieHHbIX Pe3ybTaToB U3MEPEHUIA.

RFC 2544 V13mepeHunsi nponyckHo cnocobHOCTH, 6epCTHOCTY, MOTEPU KaapoB 1 3aaep>kku, cornacHo RFC 2544 (onuust Ansi aCMMETPUYHbIX
pe3ynbTaTos).
Paamep kappos: onpepensiemble RFC, HacTp: le NoNIb30BaTeNeEM.

BERT HecTpyKTyprpoBaHHble, CTPYKTYp1pOBaHHbIE YPOBEHb 1, CTPYKTYPUPOBaHHbIe YPOoBEHb 2 C NoAAep kKo nin 6e3 nogaepxkn VLAN Q-in-Q.

TecTtoBble rnocnenoBaTesibHOCTU
(BERT)

PRBS 2E9-1, PRBS 2E11-1, PRBS 2E15-1, PRBS 2E20-1, PRBS 2E23-1, PRBS 2E31-1, CRPAT, CSPAT, CJTPAT, Short CRTPAT, Long
CRTPAT 1 fo 10 HacTpavBaeMbIX Nosib30BaTENEM NoCefoBaTeNlbHOCTEN. BO3MOXHOCTbL MHBEPTUPOBAHMS LLIAGOHOB.

BcTaBka owmbok (BERT)

FCS, 6uT 1 cumsorn.

N3mepeHune owmbok

BeccMbICNEHHbIN/MUraHTCKIIA, KOPOTKUI, HEAOCTATO4HOrO pa3mepa, npesbilatowmii pasmep, FCS, cumBon, NpocToi, o6Hapy>KeHne He-
CyLLEN, BbIpaBHUBaHNE, KONNN3WS, NO3AHSS KONNM3Ws, 6onbLuoe KonmyecTso konnnaui, UDP, KoHTposbHasi cymma 3aronoskos TCP u IP.

N3mepeHue owmbok (BERT)

ButoBas olwmbka, CUMBOJIbHAsA OLLIMGKa, OLnbKa NpocTost, HecooTB. 0, HeCOOTB. 1, MOHUTOPWHI NpousBoauTensHocTn (G.821 n G.826).

BcTaBka aBapuin (BERT)

FCS, 6uT n cumson.

O6Hapy>xeHue aBapuii

LOS, oTcyTCTBYE CBSA3W, NOTEPS MOCEA0BATENbHOCTY, OTCYTCTBME TpaduKa.

V13MepeHne BpeMeHU nepepbisa
cepsuca (BERT)

Pexunm «aedekT» unm «oTcyTcTeme Tpadurkar». CTaTtucTuka Ang BpeMeHu nepepbiBa BKIIKYAET: HaMeHbLUee, caMoe
NPOAOIKUTENBHOE, NoCneaHee, cpefHee, obLLee N CYETHMK.

BnoxeHHble VLAN

Bo3MoxHOCTL reHepaummn notokos Ao Tpex yposHen VLAN (skntovast IEEE802.1ad Q-in-Q tagged VLAN).

Cratuctuka Ethernet

Kapgpbl: rpynnosble, LUMPOKOBELLATENbHbIE, MHAMBMAYaNbHble, NMHAVBUAYabHbIX, pacnpeaesieHne no pasmepam Kagpos, nosioca
NPOMyCcKaHwsi, UCMoJsib30BaHNe, CKOPOCTb Nepeaaqn Kagpos.

CTratncTrka KOHTpOoss NoToka

Bpewmsi nay3bl, nocnefnHee BpemMs nay3sbl, Makc. BPeEMs nay3bl, MH. BPEMS Nay3bl, 3afep>KaHHbIX KaapoB, KaapoB NpepbiBaHns, Kaapos
Tx, kagpoB Rx.

MpoaBuHyTas aBToHaCTpoMKa

B03MOXXHOCTb @aBTOMATUHECKOW HACTPOVIKI COBMECTHO C ApyriM nopTom Ethernet: ckopocTu nepepaun, pexxuma gynnekca n
KOHTPOJSISi MOTOKA.

HacTpaviBaeMble napameTpbl NEPEroBOPOB C APYTrM MOPTOM.

B03MOXHOCTb 0TOGpaXkeHUs NapamMeTpoB napTHepa.

BcTaBka c60eB: OTK/IIOYEH, OTKa3 JIMHUM, OLLMGKa aBTOMATUYECKMX NEPEroBOPOB.

MHoronoTo4Has reHepauusi

Bo3MoXXHOCTb Nepeayn [o AecsiTv NoTokoB. MapameTpbl KoHUrypauum: pasmep nakera, pexum nepegayn (N-kagpos, B3pbIBHOW,
N-B3pbIBOB, NMMHENHBIN, N-NHeHbIX 1 HenpepbiBHbIN), MAC-agpec uctoyHnka/agpecara, VLANID,npuoputet VLAN, IP-agpec nc-
TOYHVKa 1 appecata, none ToS, none DSCP, TTL, UDP/TCP nopT ucTo4HuKa/npuemMHmka 1 Harpyska. Boibrpaembie npensaputensHo
HacTpanBaeMble NPoduIn Ans NoTOKOB rosioca, BUAEO 1 nepedayn faHHbix. VolP- kopekn (G.711, G.723, G.729), Bugeo (MPEG-2
SDTV, MPEG-2 HDTV, MPEG-4 HDTV).

DunbTpaums Tpadrka

Bo3MoXXHOCTb aHanm3a Bxopsiiero Tpaduka 1 npefocTaBneHns CTaTucTM4yeckon nHopmMaLm, CornacHo HacTPOEeHHbIM hrnbTpam
(no 10 punbTpoB). PunbTpbl MOryT 6bITh CKOHMUIryprpoBaHsl Ans MAC-agpeca nctodHuka/npuemnrka, VLAN ID, nproputeta VLAN,
IP-apgpeca nctoyHuka/npuemHuka, nons ToS, nons DSCP, TCP-nopTa ncto4Hvnka/npuemnmka n UDP-nopTa CTOYHMKa/NpueMHmKa.
OunbTtpaums VLAN MOXXET NPUMEHSITECS K NIO60MY YPOBHIO BroXeHHbIX VLAN.

(OocTynHo TonbKo ¢ onuuelt AHanu3aTopa Kagpos.)

MHOronoTouHbIN aHanmn3

Bo3MOXXHOCTb aHanu3a gXutrepa nakeToB, 3a4ep kKM, I'IpOI'IyCKHOI;I CMOCOBHOCTY, MOTEPU KaopoB 1 CTaTUCTUKA MO NOTOKaM Afis
KagopoB BHe ovepegu.

Cratuctuka Ethernet

[pynnosble, LUIMPOKOBELLATENbHbIE 1 OAHOAAPECHbIE KaApbl, May3a, CKOPOCTb Nepefayn Kagpos, NoTePst KaapoB, Kaapbl BHE o4epean,
nocneposarenbHble Kagpsbl. ([JOCTYNHO TONBLKO C onuuein AHannsartopa Kagpos.)

CraTtncTuka KNTTEpPA NakeToB

CraTncTnKa OTKJIOHEHNS 3afEP>XKKM (MC)—MUH., MaKc., NocNefHee, CpefHee 1 n3mepeHne pxuttepa. (JOCTynHO TOMbKO C onuuen
AHanusaropa Kagpos.)

PBB-TE B03MOXHOCTb reHepauyn 1 aHanusa noTokos ¢ Tpacdukom PBB-TE, Bktoyas koHdurypaumio B-MAC (MICTOYHUK 11 NPUEMHUK),
B-VLAN u I-tag (cornacHo 802.1ah), n dunbTpauuy nony4aemoro Tpacuka rno ntobomy 13 aTux nonein.

MPLS B03MOXXHOCTb reHepauumn 1 aHanmsa noTokoB € ABYMS ypoBHAMU MPLS- MeTok 1 cdunbTpauuy npuHMmMaemMoro Tpadurka no MeTkam
MPLS nnn COS.

IPv6 Bo3amoxxHocTb BbinonHeHust TectoB BERT, RFC 2544, reHepauus Tpaduka v aHanms, a Takxxe TeCTbl C UHTENNEKTYanbHbIM Luneindom

no IPv6. Ping, traceroute, o6Hapy>xeHne coceaa 1 aBTOKOHMbUrypauys.

KomnnekcHasi hunbTpaums 2

BO3MOXHOCTb YCNOXHEHVst (hunbTpaLmy [o YeTblpex Nosei B KaXkKaoM, KOTopble MOryT 6biTb CKOMOMHMPOBaHb! Yepea onepauun
AND/OR/NOT. [ns kaxaoro 3HayeHvsi Nnossi NpefoCTaBseTcs Macka, No3BOJISOLAsA NCMONb30BaTh YHUBEPCasIbHbIE NEPEMEHHbIE.
[Ons kaxporo hunbTpa oCcyLWecTBSETCst C60p CTaTUCTUKN.

3axBaT gaHHbIX 2

B03MOXXHOCTb BbINOSIHEHUSI 3aXBaTa U [AEKOAMPOBaHMS OaHHbIX Ha MNoNIHOW ckopocTu nuHum 10/100/1000M. HacTtpolika ¢unbTpoB
3axsara 1 TPUrrepoB, a Takxke 3axsarT slicing-napameTpos

J

K,D,OI'IO)'IHI/ITEJ'IbeIE OYHKUMW TECTUPOBAHWA N U3MEPEHWA (o1 10 MeuT/C 10 GIGE)

~

/13mepeHune mMoLLHOCTY

[MNopaep>xmBaeTcs UsmepeHune ONTUYECKOW MOLLHOCTH, 0T06pa)KaeM0e B AbMm.

[eHepauns n
N3MepeHve 4acToTbl

MopnepxvBaeTcs reHepauysi 1 MU3MepeHne YacToTbl CUHXPOHU3aUWK (T.e. MPUHUMaEMON YacTOTbl U OTK/IOHEHUSI BXOASLLEro curHana

OT HOMWHANbHOW YacToTbl).

[eHepauusa caBura 4acToTbl:
[OunanasoH: £50 ppm

M3mepeHvie capura 4acToTbl:
Ounana3zoH: +135 ppm
Paspeluenve: +1 ppm Paspeluenve: +1 ppm
ToyHoCTb: +4.6 ppm TOYHOCTb (MOrpeLLIHOCT): +4.6 ppm

Vicnonb3oBaHve AByx TeCTepoB

V3mMepeHmne Npon3BOANTENBHOCTU C UCTIONIb30BaHNEM [ABYX TECTEPOB /1S MOSyHeHUs pe3ynbTaToB B ABYX HanpaBneHusix (CornacHo
PeKoMeHpauysiM opraHu3auumin no ctaHaapTam) - yaaneHHsin FTB-8525/8535 koHTponupyeTcst Yepes TecTupyemoe LAN-nogkntoyeHme.

KnueHnt DHCP

B03MOXXHOCTb noakstodeHuns K cepsepy DHCP ans nonyyeHvs IP-agpeca 1 Macku NoaceT Ans NOAKIHOUEHNS K CETU.

VHTennekTyanbHbIn Lwnend

Bo3moxxHOCTb Bo3BpaTa Tpadurka K JIokaslbHOMY TeCTepy C MOMOLLIbIO CMEHbI 3arofIOBKOB 40 YETBEPTOro YPOBHS MOAeN OSl.

W3mepeHrie NponycKHO
cnoco6HocTn TCP a

B03MO>XHOCTb OLiEHKM NPoMnycKHOM cnoco6HocT TCP ana c6opa pesynbTaToB NPOoU3BOAUTENBHOCTM U CTaTUCTUKIN: pasmep
OKHa C COOTBETCTBYOLLEN NMPOMYCKHOW CMOCOBHOCTLIO, KONMYECTBOM NEPEAaHHbIX 1 MOBTOPHO NepefaHHbIX CErMEHTOB, BPEMS]
NPOXOoXAeHVs Tyaa-obpaTHo.

K VHcTpymeHTh! IP

B03MO>XXHOCTb BbINOMHEHNS TECTOB ping 1 traceroute.

NPUMEYAHUE

a. [locTynHO B Ka4eCcTBe MPOrpPamMmMHO Onuun.
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(" TECTVPOBAHME (10 GicE)

EtherSAM (Y.156sam)

B0o3MO>KHOCTb BbINOMHATL TECTUPOBAHVE CETEBOWN KOH(Urypauum n cepsemca, cornacHo ctadgapty ITU-T Y.156sam.
TecTvpoBaHve MoXKeT 6bITb BLINOIHEHO B peXMMe yaaneHHoro obparHoro wnevicda unm ans KoHdurypaumum ¢ apymsi
TecTepamu Ansi NonyYeHnst AByHanpaBieHHbIX Pe3yibTaToB U3MEPEHNIA.

RFC 2544

MponyckHas cnocob6HOCTb, 6EPCTHOCTb, NMOTEPS KAAPOB 1 3aAeP>KKa - N3MePEHVst BbiNonHsoTea cornacHo RFC 2544
(B ABYX HanpaBneHusix).
Pa3mep kagpoB: pasmepsl, onpefensiemble RFC, HacTpanBaeMble nonb3oBaTenem.

TecToBble Nocne[oBaTeNbHOCTH

(BERT)

PRBS 2E9-1, PRBS 2E11-1, PRBS 2E15-1, PRBS 2E20-1, PRBS 2E23-1, PRBS 2E31-1 v fo 10 HacTpanBaeMbIx
nonb3oBarteniem nocieaoBaTeIbHoCTel.

BcTaska owmb6ok (BERT)

FCS, 6ut, 64B/66B 6510K.

3mepeHne owmbok

LAN/WAN: BeccMbICNeHHbIN/TUraHTCKUIN, KOPOTKUIA, HE[OCTAaTO4HOro pasmepa, npesbilLaoLmin pasvep, FCS, 64B/66B 6nok.
WAN: B1, B2, B3, REI-L, REI-P.
UDP, TCP n IP-KOHTpOnbHas cymMMa 3arosioBKOB.

N3mepeHune owmnbok (BERT)

ButoBas ownbka, HecooTB. 0, HeCOOTB. 1, MOHUTOPUHI Npou3BoauTenbHocTY (G.821 1 G.826).

BcTaska aBapui

LOS, oTcyTCcTBME NOAKMIOYEHUS, OKaNbHbIA CO0I, yaaneHHbI cbon, LSS (BERT).
WAN: SEF, LOF, AIS-L, RDI-L, AIS-P, RDI-P, LCD-P, LOP-P, ERDI-PSD, ERDI-PCD, ERDI-PPD, UNEQ-P.

O6Hapy>xeHne aBapui

LOS, oTcyTcTBME NOAKIOYEHUS!, NOKaNbHbIA CO0I, yaaneHHbI cbon, casur YyacToTel, LSS (BERT).
WAN: SEF, LOF, AIS-L, RDI-L, AIS-P, RDI-P, LCD-P, LOP-P, ERDI-PSD, ERDI-PCD, ERDI-PPD, PLM-P, UNEQ-P, nuxus (WIS).

M3mepeHue BpemeHy nepepbisa

cepsuca (BERT)

Pexxum «getekT» unm «oTcyTcTeue Tpadukas. CTaTtucTika A BPEMEHN NepepbiBa BKIIIOYAET: HaMMEHbLLee, caMoe
NPOAOIKUTENBHOE, NocneHee, cpefHee, obLlee 1 CHETHMK.

CratucTtuka Ethernet

Kappebl: rpynnoBsble, LWMPOKOBELLATENbHbIE, MHAVBYAYanbHble, NMHAMBMAYaNbHbIX, pacnpeaeseHre no pasmepam Kaapos,
roJioca NponycKaHus, MCMosib30BaHKe, CKOPOCTb Nepeaayn Kaapos.

Cratnctuka KOHTPOSA NOTOKa

Bpems naysbl, nocnenHee BpeMsi nay3bl, Makc. BPeMsi nay3bl, MVH. BpeMsi nay3bl, 3afep>XaHHbIX KaapoB, Kaapos
npepbiBaHus, Kagpos Tx, kagpos Rx.

MHoronoTto4yHas reHepauusa

Bo3Mo>XHOCTb nepepaqn [o AecsTU NOTOKOB. MapameTpbl KOHbUrypauum: pasmep naketa, pexkvim nepegayn (N-kagpos,
B3pbIBHOW, N-B3pbIBOB, IMHENHbIN, N-NMHenHbIX 1 HenpepbiBHbI), MAC-agpec nctouHnka/agpecara, VLANID,npruoputeT
VLAN, IP-agpec nctouHnka u agpecara, none ToS, none DSCP, TTL, UDP/TCP nopT UCTOYHMKa/MPUEMHIKA 1 Harpy3Ka.
Bblbupaemble, NpeaBapuTenibHO HacTpavBaeMble NPoduv AN NOTOKOB ronoca, BUAEeO 1 nepeaadn AaHHbIX.
VolP-kopeku (G.711, G.723, G.729), Bugeo (MPEG-2 SDTV, MPEG-2 HDTV, MPEG-4 HDTV).

DunbTpaumnsa Tpaduka

Bo3MOXXHOCTb aHann3a Bxopsilero Tpacduka n NpefocTaBeHnst CTaTUCTUHECKON MHOPMAaLIMK, COrNIACHO HACTPOEHHBIM
unbtpam (go 10 punbTpos). PunbTPLI MOryT 6bITe CKOHMUrypuposaHsl Ans MAC-agpeca uctovHmka/npremnimka, VLAN
ID, npuopwuteTa VLAN, IP-agpeca ncto4Hvka/npremHiika, nons ToS, nons DSCP, TCP-nopTa NCTOYHMKa/MPUEMHIMKA 1
UDP-nopTa uctoyHmka/npreMHmka. dunotpaums VLAN MOXET NpUMEHSTLCS K JII060MY YPOBHIO BIO>KEHHbIX VLAN.
(QocTynHO Tonbko € onuuelnt AHanuaaTopa Kaapos.)

MHOronoTo4HbI aHann3

BO3MOXXHOCTb aHannaa [XuTrepa nakeTos, 3a4ep>KKu, MPOMYyCKHOWM CMOCOGHOCTY, MOTEPY KaapoB 1 CTAaTUCTUKA MO
NnoToKam A9 KafpoB BHe ovepenu.

Cratuctuka Ethernet

Kappbl: rpynnosble, LUMPOKOBELLATENbHbIE, NHAVBUAYaNbHble, NMHAMBMAYabHbLIX, Kaapbl Nay3bl; pacnpeneneHue
no pasmepam KagpoB, nosoca nponyckaHus, UCnosib3oBaHne, CKOPOCTb Nepefayn Kagpos, NoTepsi Kaapos, Kaapsbl,
npuwepwne 6e3 ovepeaun, Kagpbl, NpUeaLIne no Nopsaky. (JOCTynHO TONbKO ¢ onuuent AHanuaaTopa Kagpos.)

Cratnctuka LOKNTTEepa NnakeTos

CTaTncTIKa OTKJIOHEHNS 3aEPXKKN (MC) — MWH., MaKc., nocnegHee, cpefHee, oueHka pxuttepa. (JocTyrnHO TonbKo ¢
onuwueln AHanmsaTopa Kagpos.)

PBB-TE B0o3MO>KHOCTb reHepaumm 1 aHannsa noTokos ¢ Tpadukom PBB-TE, Bkntoyas koHburypaumio B-MAC (MCTOYHMK 1
npremHunk), B-VLAN n I-tag (cornacHo 802.1ah), n ounbTpaumm nosy4aemoro Tpadmka no nobomy 13 aTx noneu.

MPLS Bo3MO>KHOCTb reHepaumn 1 aHanmsa NoToKoB € ABYMS ypoBHSAMU MPLS- MeTok 1 dnnbTpaummn nprHMmMaemMoro Tpaduka
no metkam MPLS unn COS.

IPv6 BosmorkHocTb BbinonHeHust TectoB BERT, RFC 2544, reHepaumsi Tpaduka 1 aHanus, a Takke TeCTbl C UHTEeNNeKTyaNbHbIM

wnendom no IPv6. Ping, traceroute, obHapyeHve cocefa 1 aBTOKOHUrypaLusi.

KomnnekcHas dpunbTpauus 2

BO3MOXXHOCTb YCNOXHEHUS! (hrnbTpauum 40 YETbIPEX NOMeN B KaXXO0M, KOTOPblE MOMYT 6biTb CKOMBUHUPOBaHbI
yepes onepauuv AND/OR/NOT. [ns KaXgoro 3HaveHns nons NnpefocTaBnseTcs Macka, No3BosisiioLLas NCnonb3oBaTh
YHUBEPCa/bHbIE NepeMeHHble. [ns Kax[oro punbTpa ocyLecTBASETCS CO0P CTAaTUCTUKMN.

3axBar gaHHbIX @

=

B03MO>XHOCTb BbINONHEHWS 3axBaTa U [eKOAMPOBaHNSA AaHHbIX Ha NosIHOM ckopocTu nnHum 10G. HacTtpoiika hunbTpos
3axBaTa 1 TPUrrepoB, a Takxe 3axsar slicing-napameTpos j

rZUSATZLICHE TEST- UND MESSFUNKTIONEN (10 GIGE) N

I/I3MepeH|/|e MOLLHOCTU

nO,CLEI.ep)KI/IBaeTCFI n3mepeHmne OnTNYECKON MOLLUHOCTW, 0T06pa>Kaemoe B ,EI,EM.

[eHepauusi n n3amepeHne
4acToThl

Mopnep>xmBatoTCsi reHepaums U USMepPEeHre HacToTbl CUHXPOHN3aUMK (T.€. MPUHMMAaEeMON YacTOTbl U OTKIIOHEHMS!
BXOASILLEro curHana oT HOMUHaNbHON YacToTbl).
leHepauysi caBvra 4acToTbl:

[OunanasoH: +50 ppm

M3mepeHre coBura 4acToTbl:
[OunanasoH: +135 ppm
PaspelueHue: +1 ppm PaspelueHne: +1 ppm
ToyHOCTb: +4.6 ppm TOYHOCTb (MOrpeLHocTs): +4.6 ppm

KOHTpOﬂb N MOHUTOPUHI METKU
curHana

BosmorkHocTb HacTpoliku n moHuTopuHra JO Trace, J1 Trace u meTok Harpy3sku C2 (WAN).

Vicnonb3oBaHune ABYyX TecTepoB

M3mepeHne Npor3BOANTENIBHOCTUN C CMOMb30BaHNEM [IBYX TECTEPOB AJ1 MOJTyHeHNs Pe3y/bTaToB B ABYX
HanpaeneHNsIX (COrnacHo peKoMeHaaLmsiM opraHu3auunii No ctaHaapTam) - yaaneHHsin FTB-8525/8535 koHTponvpyeTtcs
yepes TecTupyemoe LAN-nogkoveHue.

Knuent DHCP

Bo3Mo)kHOCTb nogkstoyeHust K cepsepy DHCP gns nonyyenusi IP-agpeca 1 Macku NOACETY AJ1s MOAKIIOYEHNS K CETU.

WHTennekTyanbHbIn Wwnend

Bo3MorkHOCTb Bo3BpaTa Tpaduka K JJoKanbHOMY TECTepPY C NMOMOLLbIO CMEHbI 3arofIoBKOB [0 HYETBEPTOrO YPOBHSI
mopenu OSI.

\ NHcTpymeHTh! IP

B03MO>KHOCTb BbINONHEHNSA TECTOB ping 1 traceroute. J

NPUMEYAHUE

a. [locTyrnHo B KayecTBe MpOrpaMmHON OnLy.
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AONMOJIHUTEJIbHbIE OYHKLUNNA

f Pexum Bkcnept

BoamorkHoCTb ycTaHoBku noporos B Tectax RFC 2544 n BERT onsi oueHKy No KpUTEPUIO «rofeH/HEeroaeH».

CueHapum 2

BcTpoeHHbIn MexaHn3m cosfaHust cueHapures Ha a3bike Visual Basic .NET v BcTpoeHHas yHKUmUS 3anncu
NpPeaoCTaBsioT NPOCTOE CPEACTBO AJ1S aBTOMaT!3aLmy TECTOB 1 npoLenyp. BCTpoeHHble NpoLieaypbl TECTOB
NpeaoCTaBISOT BO3MOXKHOCTb CO3/3aHNS COOCTBEHHbIX KOMMIEKCHbIX aBTOMATUYECKUX TECTOB. @

JKypHan cobbITuii

Moppep>kka 3anmcu pesynbTaToB TeCcTa 1 BO3MOXXHOCTM nevaTtn, akcnopTa (B aiin) unm akenopta uHhopmaumu,
cofepXallenicst B NPUSIOXKEHUN >KYPHAIMPOBaHWS.

BkntoyeHne n BoccTaHoBeHne

B cnyuae cbosi nuTaHus B nprbope, KOHMUrypaumsa akTUBHOIO TecTa 1 ero peaysibTaTbl COXPaHAOTCS U
BOCCTaHaB/INBaAKOTCS NOC/e 3arpy3Ku.

CoxpaHeHve 1 3arpyska
KOHurypauum

B03MOXXHOCTb COXpaHeHus 1 3arpy3ku KOHMUrypauum B NOCTOSHHYO NamMsATb npubopa.

HaCTpaI/IBaeMble BuAbl TecTa 2

Monb3oBarenu MOryT HacTpamBaTb CBOW BUAbl TECTOB, T.€. AVMHAMNYECKWN BCTABIATb UNW YOANATb 3aK1adky 1 OKHa.
Takxe MOXXHO co3faBaTb HOBblE OKHa TECTa, KOTOpble Gyp,yT COOTBETCTBOBATb TpeﬁOBaHI/IﬂM K TeCTUpOBaHuio. 2

HacTtpauBaembii Tanimep Tecta

[No3BonsieT nonb3oBaTesnto HacTpanBaTb onpenesieHHoe BpeMsa 0N Havana 1 KoHUua TeCTUPOBaHUA.

M36paHHble KOHUrypauuy Tecta

Bo3MoXXHOCTb BbiGopa 1 3arpy3ku npeaBapuTeibHO HACTPOEHHbBIX MM MOANMULIMPOBAHHbIX MoNb3oBaTesiem
KOHUrypauui.

eHepauus oTyeToB

B03MO>XHOCTb reHepmpoBaThb OTHETbI MO TECTY B CiedyoLwmx BblbpaHHbIX nonb3oBatenem dopmarax: .pdf, .html,
txt n .csw.

"pacuk

Mo3BonsieT rpacdunyecky oTobpaxaTb CTATUCTUKY MO TECTY AN n3amepeHun npounssogutensHocTy (RFC 2544).

3axsar akpaHa P

B0O3MOXXHOCTb cAenaTh CHAMOK 3KpaHa A1 UCMosib30BaHus B GyayLuem.

Meyatb cobbITnn P

B03MO>XXHOCTb OTMNpaBKy COOBLLEHNI COCTOSIHUSA Ha NOAAEPXKNBAEMbIV JIOKANbHBIN NPUHTEP.

\_ YpaneHHblin KOHTPOSb

YpaneHHbIi KOHTPOJIb C MOMOLLBIO NMporpaMmHoro obecnedenns Visual Guardian Lite nnn VNC.

NPUMEYAHUE

a. foctynHo Tonkko gns nnatgopmel FTB-500.
b. focTynHo Tonbko ans nnatgopmel FTB-200.

KCI'IELI,I/I(DI/IKALI,I/II/I MOJEJIN

XpaHeHus
_

FTB-8525 FTB-8535
CkopocTtu nepegaum Fibre Channel
FC10x Fibre Channel 10x HepocTtynHo HocTtynHo
FC4x Fibre Channel 4x LocTynHo LocTynHo
FC1x-FC2x Fibre Channel 1x 1 2x [ocTynHo LocTynHo
CkopocTtu nepepaum Ethernet
10GigE Ethernet 10 Gig LAN n WAN HepoctynHo HocTtynHo
GigE Ethernet 10/100/1000 Base-T v ontuyeckoro
GigE HocTtynHo HocTtynHo
\ 100 onTn4ecknn 100 MéuTt/c ontnyeckuin Ethernet HocTtynHo HocTtynHo
fOBLLlI/IE XAPAKTEPUCTUKN
FTB-8525 FTB-8535
Bec (6e3 TpaHcuBepa) 0.9 kr (2.0 Ib) 0.9 kr (2.0 Ib)
Pasmep (B x LI xT) 96 MM x 51 MM x 280 MM (3 %4 in x 2 in x 11 in) 96 Mm x 51 MM x 288 Mm (8 34 in x 2 inx 11 3/8 in)
Temnepatypa
Pa6oTbl 0°C po 40 °C (32 °F po 104 °F) 0°C po 40 °C (32 °F po 104 °F)
-40 °C po 60 °C (-40 °F po 140 °F) —40 °C po 60 °C (-40 °F go 140 °F)
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MHOOPMALUUA ANA 3AKA3A

(" N

FTB-85XX-XX-XX-XX-XX-XX
Mogenb B Oonuun
FTB-8525 = Mogynu TectpoBaHus Fibre Channel n Ethernet Frame-Analyzer = MHOronoto4Has reHepaums 1 aHanm3 Tpaduka
FTB-8535 = Mogynu TectpoBaHus Fibre Channel n Ethernet PBB-TE = TectpoBaHuie PBB-TE

MPLS = TectuposaHue MPLS
CkopocTy nepepaun Ethernet m Adv_filtering = NpopaBMHYTbIE BO3MOXHOCTU GpUNbTpaLun

- IPv6 = TectnpoBanue IPv6
00 = 6e3 CKOPOCTHOW onuun
- = i b
LAN/WAN 10GigE = Ethernet 10GigE LAN 1 WAN 2 TCP-THPUT = U3amepeHune nponyckHom cnocobHocTn TCP

10M/100M/1000M = Ethernet 10/100/1000 Base-T S S USar ze TR [ (ET e
M Data_Capture = 3axBaT 1 feKofMpOBaHNe AaHHbIX
n ontnyecknn Gigke

100M-0-AP = 100 M6wut/c ontudeckuii Ethernet b

——& TpaHcuBepbl XFP ana noprta TectTupoBaHusa @
FTB-85900 = 10GBase-SR/-SW (850 Hm, LAN/WAN PHY) LC-KoHHeKTOpbI;
ontuyeckunii mogynb XFP -TpaHcuBepa
FTB-85901 = 10GBase-LR/-LW (1310 Hm, LAN/WAN PHY) LC-KoHHeKTOpbI;
ontuyeckunii mogynb XFP -TpaHcuBepa
FTB-85902 = 10GBase-ER/-EW (1550 Hm, LAN/WAN PHY) LC-KoHHeKTOpbI;
ontuyeckunii mogynb XFP -TpaHcuBepa

Ckopoctu nepepaum Fibre Ch | m
FC1x, 2x = TectupoaHue Fibre Channel 1x n 2x

FC4x = TectupoBaHue Fibre Channel 4x

FC10x = TectupoBaHue Fibre Channel 10x2

FC-BUNDLE = TectupoBatue Fibre Channel 1x, 2x, 4x n 10x2

Tpancnsepbi SFP gna nopta Tectupc »
00 = TectoBblt nopT SFP
FTB-85910 = 100Base-FX (1310 Hm) MM, LC-KOHHEKTOPbI;
ontuyecknit mogynb SFP-TpaHcueepa ©
FTB-85911 = 100Base-LX (1310 Hm) SM, LC-KOHHeKTOpbI;
ontuyecknit mogynb SFP-TpaHcueepa ©
FTB-85912 = SFP mogynu GigE/FC/2FC/4FC Ha 850 Hm, MMF, <500 m
FTB-85913 = SFP mogynu GigE/FC/2FC/4FC Ha 1310 HM, MMF, <4 Km
FTB-85914 = SFP mogynu GigE/FC/2FC/4FC Ha 1310 HM, MMF, <30 km
FTB-85915 = SFP mogynu GigE/FC/2FC/4FC Ha 1550 HM, MMF, <40 km Mpumep: FTB-8535-10M/100M/1000M-FC10x-85912-85901

NMPUMEYAHUE

a. [loctynHo Tonbko ans FTB-8535.

b. JocTynHo, ecnu BbiGpaHa onuus 10M/100M/1000M.
c. [locTynHo Tonbko ¢ onuuern 100M-0-AP.
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Room 1207, Tower C, Global Trade Center

EXFO Espona Omega Enterprise Park, Electron Way Chandlers Ford, Hampshire S053 4SE_ ENGLAND Ten.: +44 2380 246810 dakc: +44 2380 246801

EXFO NetHawk Elektroniikkatie 2 FI-90590 Oulu, FINLAND Ten.: +358 (0)403 010 300 Pakc: +358 (0)8 564 5203

EXFO KoHTponb KayecTa 270 Billerica Road Chelmsford, MA 01824 USA Ten.: +1 978 367-5600 dakc: +1 978 367-5700

Komnarusg EXFO ceptuchmumposana no crasgapty ISO 9001 1 cooTBETCTBYIOLLMM 00pa3oM OTBEHAET 3a Ka4eCTBO CBOe Mpodykuim. lanHeli mpurbop cornacyetcs ¢ yacTeto 15 npasun FCC. PaboTa nprbopa noaumHIeTcs Creayiowmm
[IBYM yCoBusiM: (1) AaHHOe M3fenne He MOXET Bbi3blBaTb BPEAHbIX MOMEX 1 (2) JaHHOE M3Lee MOXET NPUHIMATb IK0BYI0 MoMeXY, BKIKOYast MOMeXY, KOTOpasi MOXET Oka3aTb HeenaTenbHoe Bo3felcTaIe Ha paboTy. KomnaHus EXFO
MPeAnpUHsNa BCe Mepb AN TOro, YTo6bl MH(opMaLys, CopepXallascs B JaHHOM crielyidikaLum, Gbina TOUHOM. OfIHAKO Mbl He HECEM OTBETCTBEHHOCTY 3a MioGble OLIMBKY W HEOHETbI, U Mbl OCTaBASIEM 3a COBOII NPaBO Ha U3MEHeHNs!
[13ai1Ha, XapaKTePVCTVK W MPOfYKTOB B /to60e Bpems 663 Kaknx-nbo 0633aTenbCTs. EAVHIALEI MBMEPEHINA B STOM [LOKYMEHTE COOTBETCTBYOT CTaHaapTam CU 1 o6LLenpuHsToil npakTike. Bes Boinyckaemast komnareit EXFO npopykuns
cootseTcTByeT AupexTviee WEEE Esponelickoro Cotoza. 3a fLononHm1TenbHoi nHeopmaLmen obpatliaiitecs no agpecy www.EXFO.com/recycle. Cesixutech ¢ EXFO ans nonyyeHus nHcopmaumm o LieHax U Hanmumn NpoayKToB
nunu Ans nony4eHus TenedoHHOro Homepa AUCTpuGLIoTopa B Bawwem pervore.

3a camoit nocnenHer Bepcrelt aHHOM crieLdmukaLyn, NoxanyiicTa, obpaluaitecs Ha caiT komnaHun EXFO no appecy http://www.EXFO.com/specs
B cnydae pasHornacii, Bepcus, ony6MkoBaHHas Ha CaifTe, MMEET MPEUMYLLECTBEHHYIO CUY Nepes toBoi neyaTHoM N1TepaTypont.

TectupoBaHue ceTeit
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