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Tectepbl Ethernet cepum
FTB-860 NetBlazer

BCECTOPOHHEE, bbICTPOE, UHTYUTUBHOE TECTUPOBAHUE ETHERNET

Cepus NetBlazer npeanaraet obcnyxusatowemy nepcoHany hyHKLNOHaNbHbIE, U MPU 3TOM NPOCTbIE,
Habopbl NPUNOXeHUIN ANA BbICTPOI U NPOCTON aKTUBALUMW, NPOBEPKMN U NOUCKA HEUCNPABHOCTEN C

nosHbIMM BO3MOXHOCTAMM EtherSAM B cepBucax Ethernet ot 10 Mbut/c go 10 Fout/c.

KNMIOYEBLIE ®YHKUMU U MPEMMYILLECTBA

YckopeHue akTuBaLmm cepsucos Ethernet c
AByHarnpasneHHbIMK Tectamu EtherSAM (Y.156) u RFC 2544,
MHOrOMOTOYHAs reHepaums Tpaduka, Npo3payHbIi Pexim 1
n3mepeHue koabduumeHTa owmnbok (BER)

OLLyTuTe HenpeB30MAEHHYH MPOCTOTY HACTPOWKU 1 BBOAA
JAHHbIX C MOMOLLbI T’MOPUAHON HABUIALMU, COYETAIOLLEN
CEHCOPHbIN 3KPaH U KNaBuaTypy

YBenumyeHne aBTOHOMHOCTU M NPOAYKTUBHOCTU
TexnepcoHana npu NOMOLLU UHTENNeKTyalbHOro
obHapyxeHus yaaneHHbix Tectepos EXFO Ethernet, a
TaKXe TeCTUpoBaHue paboTaiolle IMHUK C MOMOLLBI0 ABYX
nopToB, paboTaloLMX B MPO3PAYHOM pexmnmMe

YcTpaHuTe oWwmnbKu Npu BBOAE AAHHbIX, UCMOMb3Ys HOBbIN
PEBOJOLLMOHHBIA NHTepdeic Ha ceMnanmoBomM TFT-
3KpaHe, KypHan CobbITWIA, BU3yasibHble LIKasbl U TPEXMEPHbIE
1300pakeHNs Pe3ybTAaTOB C OLLEHKON «rOAEH/HErOAeH»

paboTsl

YnpocTuTe NOArOTOBKY OTYETOB C MOMOLLbIO MHTErPUPOBAHHbIX
BO3MOXHOCTeN noaknoyeHuin yepes Wi-Fi u Bluetooth

© Bluetooth @&

NHTerpmpoBaHHble NPUIOXKeHWs 417 TeCTUPOBAHNSA CepPBUCOB
VolIP 1 gononHutensHble yTuauTsl IP, BkOYas CkaHMpoBaHMe
VLAN 1 obHapyxeHue LAN ¢ nomoLubio MHCTpyMeHTOB EXpert
VolP n EXpert IP

Moanepxka 3axpaTa 1 aHa/IM3a NaKkeToB, yCTpaHeHe
HeMcnpaBHoCTel B 6eCNPOBOAHBIX CETAX U TECTUPOBAHWE
npouseoanTensHoctn TCP

PaCLLIVIpeHHbIe BO3MOXHOCTU ANAa TeCTUPOBAHUA B NONEBLIX
yCnoBuAX C NOMOLLLbIO KOMI'IaKTHOI7|, nerkon I'IJ'IaTCbOprI,
OCHalL,eHHOM AKKyMynaTopamu ons I'IpO,EI,OJ'I)KI/ITEJ'IbHOVI
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TecTepbl Ethernet cepun FTB-860 NetBlazer

NMOPTATWBHbIN BbIEOP A1 TECTUPOBAHUA BbICOKOCKOPOCHOIO ETHERNET

Mpononxatouieecs passepTbiBaHue nuHNA Gige n 10 GigE B ceTax 40CTyNa ¥ FOPOLACKMX CETAX TPEBYET TaKOro U3MEPUTENLHOMO PEeLLIEHUS, KOTOpOe
C JIEFKOCTbI0 MOXET alanTUpPOoBaThCA K 1060 Cpesie, He XKepTBYS NOPTATUBHOCTLIO, CKOPOCTbIO UK CTOMMOCTbIO, AJ1S TOMO, YTObbI rapaHTUPOBAThL
NPOV3BOANTENBHOCTb U METPUKKM KavecTBa (QO0S) 3TUX CepBMCOB.

Monb3ysch NPEMMYLLECTBAMI MOLLHOW, UHTENNEKTYanbHOW, pydHon nnatdopmsl FTB-1, cepua NetBlazer ynpoliaeT npoueccsl u obecrnednaeT
TexnepcoHan CpeAcTBaMu s NerKoro nepexsodeHmns Mexay nHtepdencamu 10/100/1000/10000 1 ans bbicTpolt aganTaLmum K pasHoobpasuio
CETEBbIX APXUTEKTYP.

MowHoctb u CKoOpocCTb

Cepwus NetBlazer npeacTasnseT coboit NoAbOPKY NOMHOCTbIO MHTEPUPOBAHHBIX PY4YHbIX TecTepo Ethernet ot 10 MbuT/c ao 10 Iout/c. NmeeTcsa
BbIOOP 13 TPEX KOHbUIypaLuin, Kaxabin FTB-860x npeanaraeTt cambiii 60nbLUoi B 0Tpacan TFT-3KpaH C HeNpeB30iiAeHHOR NPOCTOTON HACTPOMKK
C NMOMOLLbIO TMOPUAHOW HABMrALLMK, COYETAIOLLEN CEHCOPHBIA 3KPaH M Knaeuatypy. boraTelii BbI6Op BUAOB CBA3M, Takux Kak Wi-Fi, Bluetooth,

Gigabit Ethernet unu noptsl USB, AenaeT nnathopmy A0CTYMHON 13 110601 Cpeapbl.

TecTupoBaHue, kKoTopoe Bam Heobxoaumo ana nwboro
npunoxeHus Ethernet

> OL,eHKa NPON3BOANUTENLHOCTM TPAHCMOPTHbLIX CepBuCcoB Ethernet
> IHCTannsums, akTmBaums 1 obcnykuBaHne ropoackux cetein Ethernet
> Pa3BepTbiBaHME aKTUBHBIX CEPBMCOB AoCTyna Ethernet (Touka-Touka)

> Monck HEVICI'IpaBHOCTel\/'I B AKTUBHbBIX IMHUAX

(N J

FTB-860G: OT 10 MBUT/C 10 10 IBUT/C

Ecnn Bam Heobxoaumo nonHoe nokpbitve Ethernet ot 10 Méut/c go 10 Méut/c,
FTB-860G obecrneynBaeT noaHoe NOKpPbITHE.

> Ba onTuyeckux nopta 100/1000
> [Ba anektpuyeckmx nopta 10/100/1000
> OauH nopt 10 GigE (nporpammHble onuum LAN/WAN)

N

» TectuposaHue ot 10 Base-T go 10 réur
» EtherSAM (aByHanpasneHHoe)

> RFC 2544 (aByHanpaeneHHoe)

> MOHUTOPWHT U reHepaums Tpaduka

> MPO3payHbIil pexinm

> IHTennekTyanbHoe aBTOOBHapykeHue

> TectupoBaHue IPv6
> Ping/traceroute
> TecTupoBaHue kabens

> PeXMM TeCTUpOBaHus C AByMA
TecTepamu

> VIHTennekTyanbHbli wneiid

FTB-860: GIGABIT ETHERNET

Ecnn Bam Heobxoaumo pabotath Tonbko ¢ Gigabit Ethernet, Toraa FTB-860 - 310
Baw Tectep, NpeAnaranLLmin Takne e BO3MOXHOCTH, Kak n FTB-860G, Ho 6e3
BbICOKOCKOPOCTHbIX MHTepdeincos 10 GigE.

> Ba onTuyeckux nopta 100/1000
> [lBa anekTpuyecknx nopta 10/100/1000

> TectuposaHue ot 10 Base-T go 1 rout
> EtherSAM (aByHanpagsneHHoe)

» RFC 2544 (nByHanpasneHHoe)

> MOHUTOPWHT U reHepaums Tpaduka

> MPO3payHblil pexinm

> IHTennekTyanbHoe aBTOOOHapykeHne

> TecTupoBaHue IPv6
> Ping/traceroute
> TecTpoBaHue kabens

> Pexxum TeCTMpPOBaHUA C ABYMA
TecTepamu

> VIHTennekTyanbHbli weiid

FTB-860GL: 10 MBUT/C 0 10 FBMUT/C TONIbKO OBPATHbIV WIEAD

B kombuHaumm ¢ FTB-860G unu FTB-860, FTB-860GL npeacrtasnser coboit
Haubosee 3KOHOMUYHOE PeLleHne A TeCTUPOBAHUS C 0BPaTHBIM Wendhom
nHTepdericor Gige u 10 GigE. Bnok noaaepkuBaeT ABYHaNpaBaeHHOe TECTUPOBAHME,
cornacHo EtherSAM v RFC 2544, a Takxe npeaiaraer nsTb BUA0B 06paTHOro
wnenda.

> OauH onTuyeckui nopt 100/1000
> OAnH 3nekTpuyeckuii nopt 10/100/1000
> OanH nopt 10 GigE

> oT 10 Base-T no 10 réut
> EtherSAM (aByHanpasneHHbIi napTHep)
> RFC 2544 (aByHanpas/ieHHblI napTHep)

> ObpaTHbIN Wnend c reHepawmen
Tpaduka

> 0bpaTHbIi wneid BERT

> UHTennekTyanbHoe aBToobHapyxeHue
> TectuposaHue IPv6

> Ping/traceroute

> TecTupoBaHue kabens

> NHTennekTyanbHeln wend

TecTnpoBaHue ceTeit
Cnepytowero Moxkonenus
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HoBbin ctaHaapT B rpaduueckux nutepcdencax: HenpepsonaeHHas NpocToTa B HACTPOMKE U HABUTALUN

MHTennekTyanbHas CMTyaTUBHasA HaCTpPoiKa KoHduUrypauum
> [IPOBOANT N3MepUTENS Yepes BECh NPOLLECC TeCTUPOBAHMSA
(npeanaraeT BapuaHTbl PELEHNN, ClIPaBOYHYI0 MHGOPMALLMIO 1 T.M.)

> YMEHbLUAET HaBUraLLMio C MOMOLLbIO KOMOMHMPOBAHUA aCCOLMMPOBAHHbIX
(bYHKLMI TECTUPOBAHMS HA OLHOM 3KpaHe

> UHTennekTyabHOe aBToMaTuyeckoe obHapyxeHue, No3gonsioLLee
OZLHOMY U3MEPUTESIIO BbIMONHATL TECTUPOBAHMA MEXAY OKOHEYHbIMU
TOYKaMu

KHOMKN 6bICTPOI aKTUBALUUN CeLNnannu3npoBaHHbIX (hyHKLUN
> YaaneHHoe obHapyxeHue ana noucka apyrux 6nokos EXFO

> BkntoueHue n BbikOYeHNE nasepa

> C6p0C TecTa ANa OYUCTKU pe3ynbTaToB N CTaTUCTUYECKUX AAHHbLIX BO
BpemMsA BbINMONHAKOLLEroCa TecTa

> TeHepauua otyeta
> CoxpaHeHue unu 3arpyska KOHdUrypaLuii Tecta

> BbICTpas BCTaBka owmbok

MHoroo6pa3ue MHMOPMALMOHHbIX COObLLEHUI
> YeTkoe YKa3aHue CTaTyca NoAK/ato4YeHna osia 0A4HOro Uam AByx nopTos

> OTOBpaxeHne OroBOPEHHON CKOPOCTU MOAKIIYEHUA ANA OAHOTO UAN
[LBYX MOPTOB

»> CTaTyC ONTMYeCKON MOLLHOCTY BCeraa A0OCTyNeH AN OAHOMO UMW ABYX
nopToB

> OueHka no KpuTepuio “FOLI,EH/HEI’O,CI,EH" LO0CTynHa BCe BpeMA 1 ANa BCeX
TecToB

YnpouwieHHaa HaBurauums

> [loCcTOAHHO O0CTyNHaA KHONKa Ans oGHapy)Keva yaaneHHbIX 610K0B
- HeT NPUYNH gna Toro, 4TObbI OCTABNAT TeKyllee nonoxeHune ang
npoeeaeHna CKaHMPOBaHUA yaaNeHHOro 6noka

» CTaTyc TecTa MOXeT ObITb YBENMYEH A5 3aMOIHEHUA BCErO IKpaHa
C MOMOLLbO MPOCTOrO HAXATUA KHOMKM aBAPUITHOMO COCTOSHMS.
HesaBucumo ot Toro, rae HaxoAWTcA Baw npubop (y Bac B pykax uiu
Ha A pyroM KOHLLe KOMHaTbl), pe3ynbTaThl TeCTa MOXHO JIErKO YBUAET,
MpPOCTO B3rAHYB Ha 3KPaH

> KoHdurypaumsa RFC 2544 pacnonoxeHa Ha OLHOM 3KpaHe - HeT
HeobX0AMMOCTU HAaBUraLLMM NO MHOXECTBY 3KPAHOB AJ1S HACTPOWKM
WHANBUAYANIbHbIX MOATECTOB

» Pesynbtatbl RFC 2544 1 rpadukm Takxe MakCUManbHO UCMONb3YHOT
NPOCTPAHCTBO OAHOM CTPAHULI - HET HEOOXOAMMOCTM NPOCMATPUBATL
MHOXECTBO 3KPAHOB A1 MPOCMOTPA UHANBUAYANIbHbIX Pe3yNbTaToB
Tecta RFC.

TectupoBaHue ceteii
Cnepytowero Moxkonenus
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| TecTepbl Ethernet cepun FTB-860 NetBlazer

bbICTPbIE, TOYHbIE PE3YJIbTATbI TECTA HA KOHYMKAX BALIUX MAJIbLIEB

KnioueBble 0cobeHHOCTU

PeXXUM VHTeNnNeKTyasbHOro obHapyxeHus

Mcnonb3ys Tectep NetBlazer, Bbl MoxeTe cOBCTBEHHOPYYHO MPOCKAHMPOBATbL CETb U NOAKMIOUNTL 1H060M AOCTYMNHbLIN yaaneHHbIn Tectep EXFO.
MpocTo BbibepUTe NpubOP ANS TECTUPOBAHMA M onpenennTe: XoTUTe Bbl 3aBepHyTb Tpaduk 06paTHO Yepe3 UHTENNEKTYabHbIA Weid uin
1Cnonb30BaTh KOHMUIYpaLMIO C ABYMA TecTepamun Ajs O4HOBPEMEHHOrO MoayyeHus pe3ynbtatoB Tecta EtherSAM u RFC 2544. B 3ToM ciyyae
0TnazaeT HeobXOAMMOCTb B U3MepUTENe HA YAANIEHHOM KOHLLE A1 Nepejays KpUTUYECKU BaXHON MHdopMaumm - npoaykTbl NetBlazer camu

no3abotatcs 06 3ToM.

TecTupoBaHue € ABYMA TecTepamu

ﬂpnmnn noTOK

Oﬁpambm
noToK

YnanenHsin FTB-860C,
NOAKMOHEHHBIA K NOKansHOMy 6noky,
3arpyxaer AByHanpasneHHsle
pesynsTathl EtherSAM nan RFC 2544

s

WHTennekTyansHsbli wnend

@%
>

v\
%
Cets flocTyna

10/100/1000 Base-T

100/1000 Base-X,
10 GigkE LAN/WAN

ObpartHsin

MpAMoi noToK

NOTOK

YnaneHHsiit FTB-860GL

obpatHsIi WwWnerd

/

dBTOMATUYECKH YCTdHABNMBAET

Cetb floctyna 10/100/1000 Base-T
100/1000 Base-X 10 GigE LAN/WAN

Macrep-6nok FTB-860G ckaHupyeT noacets

NokaneHwia FTB-860G, no,quoueHHblﬁ K yaaneHHomy 6noky,
CO3aeT KOHCONMAMPOBaHHbIE Pe3yNbTaThl
EtherSAM unu RFC 2544 pna 060ux KOHLOB

TMbkocTb 0bpaTHoro wneida

OYHKLMOHANBHOCTL 0bpaTHOro wnenda
6bina ele bonblle paclmpeHa ¢ NMOMOLLbIO
NATU Pa3IMYHBIX PEXUMOB pPaboThl.
He3aBncumo ot Toro, HyxHO Bam oTnpasuTb
Tpaduk obpaTHo ana yposHs UDP unu TCP
WM HY)XHO UCMOAb30BaTh BCE BMJIOTH A0
MONHOCTbBIO MPO3PAYHOro pexuma (CKBO3HOM
pexum), NetBlazer obnagaer rubkocTtblo ansa
MOACTPOMKMN NOJ, BCEBO3MOXHbIE YHWUKabHblE
CUTYyaLmu.

FnobanbHbi aHanu3 «foaeH/HeropeH»

Cepunsa NetBlazer obecneuynpaeT Bbigauy
cTaTyca TMna «roAeH/HeroAeH» B peasbHOM
BPEMEHU B BUAE TeKCTa UNU rpaduyeckoro
n3obpaxeHusa. HaxaTue Ha MHAMKATOP
MO3BO/IAET PAa3BEPHYTh ITOT BAKHBIN MapameTp
Ha BeCb 3KpaH, obecneynBas MrHOBEHHOE W
MOHATHOE cOOobLLEHME, HE3ABUCUMO OT TOrO,
HaXoAMTCA Npubop B pyKax U3MepUTENs WUau

B APYyroM KOHLe NoMeLleHNA.

3anomuHaHue nocnegHero IP- nnm
MAC-appeca

Y npeacTtaBuTenen obcayxuparwero
rnepcoHana AoCTaTOYHO 3a60T, M OHW He
BCEr/a VMEIOT BPems AJ1sl TOro, 4Tobbl BBOAUTD
TOT e camblii IP- nam MAC-agpec B Kaxaom
Tecte. Cepusa NetBlazer 3anomuHaet 10
nocnegHux MAC, IPv4 u IPv6-aapecos, a Takke
Tpaccuposku JO/J1 ana 10G WAN, 1 fepkut ux
B NaMsATM JaXe Nocne nepesarpysku npubopa.

TecTnpoBaHue ceTeit
Cnepytowero Moxkonenus
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YHVKanbHble aHANOrOBble MHAMKATOPLI, COYeTaeMble C HACTpaMBaeMbIMK MOb30BaTeNIeM NOPOraMu, MrHOBEHHO MOKA3bIBAKOT, HAXOAATCA v
napamMeTpbl BHYTPU UK BbIXOAAT 3a Npeaesibl OXXnaaeMbliX Anana3oHOB.

JlononHnTeNbHO MMeeTCs BO3MOXHOCTb MOAI/ICbMKaLI,VIM NoNocChkl NponyCcKkaHnA U pa3Mmepa KagpoB «Ha NeTy», 6e3 HeobxoauMoCTH nepexoaa Ha
APYrylo CTpaHuLYy. 710 no3gonseT M3MepuTento MrHOBEHHO pearmpoBaTb Ha NOJly4aeMble U3MePEHUA. I'eHepau,Mﬂ Tpad)I/lKa MNO3BONAET NONYYUTH B
NCKNKYNUTENBHO y,Cl,06HOM M opraHnM3oBaHHOM BuAae 6onee 10 KPUTUYECKN BAXHbIX NapaMeTPOB CTATUCTUKN, YTO NO3BOJIAET TEXNEPCOHANY N1erko

n 6bICTpO MHTEPNPETUPOBATb Pe3ynbTaThbl TECTA.

Status

Stream 1 - Main

MponyckHas cnocobHOCTb,
LKWTTEP W 3a/iepxkKa C
BM3yaNbHbIMKU MOPOramMu TMna
«FO/I€H/HEeroAeH», aHaNoroBble
VHANKATOPbI 1 LMdpOoBas Bbigaya
MHbopmaLmu.

MpeaynpexaeHns g noTepax BB n Thas (bafe) [5000.000
KaapoB 1 HecoboaeHnN DUt-Of-Sequence iy 47
nocne/10BaTeNbHOCTH. L Frave e htan) 12
Traffic
Total RX 5000.000 0042374 [ Pause Frame
Total TX 5000.000 20042374

QR > | < | e | wis et oo

In Progress & Pass

&ir
Throughput W3

Qr-ﬁ:ﬂnw

Port 1 K 10Ghos WA S B

AHanorosble WHAUKATOpPbl UMEKT 3eneHble u Kpacuble 30Hbl,
KOTOpble MOKa3bIBAKT OXnUjaeMmble NOPOroebie 3Ha4YeHUA.

MHoronoTtoyHas KoHpurypauus

HacTpoilka MHOXecCTBa MNOTOKOB C
npaBuabHbIMU 3HaYeHuUaMmu 6utos COS n QOS
MOXeT bbITb HempocTol 3agayen. NetBlazer
ynpouwaeT 3TOT MpoLecc C MOMOLLbI0
BO3MOXHOCTM BbIGOPA U HACTPOWKM KaXKA0ro
KaHasa B OLHOM MecTe. bnaroaaps 60abwum
3HayKaM, PacrosioKeHHbIM Ha CTpaHMLaX
NOTOKA, HACTPOWKA CTAHOBUTCA TaKXKe NPOCTa,
KaK W KacaHue nasnbLem. M3meputenb MOXeT
HACTPOUTb OAMH NPOGUIb U NPUMEHUTD €ro
KO BCeM (pOHOBLIM MOTOKAM OLHOBPEMEHHO.
Mocne 3Toro HacTpoWka CBOAMUTCA K
HEDOMbLUNM U3MEHEHWSM MO HEOOXOANMOCTH,
BMECTO TOr0, YTObbl HaCTpamBaTb MOSHOCTbIO
npodunb Ana KAKA0ro NoToka.

L7 Garwr st & Warrrg

1 & smaee

Mpo3pauHbliii pexum

TecTupoBaHMe B MPO3PAYHOM pexume
COCTOWT W3 MpPOMyCKaHus Tpaduka yepes
aBa nopta NetBlazer 100/1000 Base-X waun
aBa nopta 10/100/1000 Base-T ans nomcka
HeucnpaeBHOCTEN B paboTalolMX cepBucax
MEXAY CETbI0 MpoBaizepa M CETbio KUEHTA.
Mpo3pauHbIii pexuM No3BoNseT U3MepUTeNto
oueHuBaTh paboTatouyo nuHUKO 6e3
HEOBX0AMMOCTN UMETb PA3BETBUTEND.

Mpo3pauHbiin Pexum

Rx Tx

CeTb knuenTa

FTB-B60G
NetBlarer

06Las oueHKa no KpUTepuio
«FOAEH/HEeroAeH».

MoAcTpoiika B peanbHoOM
BPEMEHM MOOCHI MPOMyCKaHus
1 pasmepa Kaapos.

Mopnepxka 10 F6ut Ethernet

MuTepdeinc 10 Gigabit Ethernet noctyneH B
oboux pexumax 10 Gigk LAN n 10 Gige WAN
C NOMOLLbID NCNONb30BaAHMA OAHOrO SFP +
TpaHcuBep. Bce Buabl TectupoBaHus Ethernet
- oT u3MmepeHus BER po mcnonb3oBaHus
naketa TectoB EtherSAM - poctynHbl ans
0beux Bepcuii IP - IPv4 n IPv6. YHUKanbHOW
ocobeHHocTbl0 uMHTepdeiica 10 Gige WAN
ABNAETCA BO3MOXHOCTb OTMPABAATH W
otcnexmneatb SONET/SDH JO/)1- TpaccupoBku
1 MeTKM curHana Tpakta (C2). Takke WAN-
MHTepeinc cnocobeH NPoBOANUTb MOHUTOPUHT
aBapui n owmnbok SONET 1 SDH.

CeTs Nnposaigepa

TecTupoBaHue ceTeit
Cnepytowero Moxkonenus
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EtHERSAM: HOBbIM CTAHZAPT B TECTUPOBAHWW ETHERNET

ITU-T Y.1565am npeacTaBnseT coboi HOBbIN MPOEKT CTaHAAPTA /1A aKTVUBALMM U MOMCKA HEUCMPABHOCTEN B TPAHCMOPTHbLIX cepBucax Ethernet.
3Ta MeToA0/10rMA NOMHOCTbI0 aflanTUPOBaHa K COBpeMeHHbIM cepeucam Ethernet, ocobeHHO K cepBucaM nepeaaun MobunbHOro Tpaduka u
KOMMepYecKinM cepsucam. [o HaCTosALLEro MOMEHTA, WMPOKO MCMOMb30BaNICA MeToA TecTpoBaHua RFC 2544. OgHako oH 6bin pa3paboTaH ania
TECTVUPOBAHMS CETEBbIX 3/IEMEHTOB B TABOPATOPHbIX YC/IOBMSAX, @ HE B MONEBbIX YCI0BUAX. Y.1565am SBAAETCA NepBbIM CTaHAAPTOM, Pa3paboTaHHbIM
[N NONEBbIX M3MepeHuii. OH UMeeT MHOXECTBO MpPeuMyLLEeCTB, No cpaBHeHuo ¢ RFC 2544, Bkntoyas NpoBepKy KPUTUYECKMUX MapaMeTpoB
SLA, Taknx KaK JKUTTEp NakeToB W U3MepeHus QoS. 3Ta MeTOL00IMA U3MEPEHNS TAKKE 3HAUNTENIbHO BbICTpee, a CieloBaTeNbHO, NO3BONAET
C3KOHOMWTb BPeMs 1 pecypcbl npu onTumusaumnm QoS.

Habop Tectos EXFO EtherSAM ocHoBaH Ha npoekTe ctaHaapta ITU-T Y.156sam ana meToaonorum aktueaumm Ethernet-cepeuca n obecneunsaet
WMPOKME BO3MOXHOCTU AJ15 TECTUPOBAHMWS CEPBUCOB MOBUILHOIO TPAH3UTA Y KOMMEPUYECKMUX CEPBUCOB B MOJMIEBbIX YC/IOBUSAX.

B NpoTu1BONONOXHOCTb ApYruM MeToamMKam, EtherSAM noanepxmBaeT HOBblE My/IbTUCEPBUCHbIE MPEAJIOXKEHUA. DTOT TECT CNOCOBEH CUMYNMPOBATH
BCE TUMbI CEPBMCOB, KOTOPbIE BYAYT MPUCYTCTBOBATD B CETU, U OZLHOBPEMEHHO OLLEHWUTb K/loueBble napameTpbl SLA 415 KaKA0ro n3 3Tux CepBUCOB.
Bonee Toro, oH NpoBepAeT MexaHn3Mbl QOS, UCMONb3yeMble B CETY A1 NPUOPUTE3ALLUM CEPBICOB PA3/IMYHOMO TUMA. DTO NPUBOANT K bonee bbicTpoMy
pa3BePTbIBAHMIO N YCTPAHEHUIO HencnpaBHocTei. EtherSAM cocTouT u3 AByx (has: TecTa NPoOBEPKU KOH(GUIYpaLyUmM CETU 1 TECTUPOBAHUA CEpBHCa.

TectupoBaHue CeteBon KoHdurypauum

TecT ceTeBON KOHdUrypauum COCTOUT M3 NOC/eA0BaTeNbHON
NPOBEPKN KAXAO0ro Cepeuca, rae nposepsaeTca NpaBuibHOCTb
KOHMUIypaLumn 1 TECTUPYHOTCA BCE CneLMdbuyHble 418 3TOFO Cepauca
MHAMKaTopbl Npon3soauTensHocTh (KPI) mnu napametpsl SLA.

Bce napametpbl SLA MaMepaoTca AnA Kawooro wara
(nponyckHan cnocobHocTs, 3apepwKa, NOTepA Kagpos, pxuTtep, 00S),
Pe3ynbTaTel OLEHKK - N0 KPUTEPWIO “rofeH/HerogeH»

TectuposaHue Cepsuca

Mocne Toro, Kak KOHGUIypaLms Kaxa0ro MHANBUAYbHOIO CepBMca
npoBepeHa, Service Test, C TeueHNeM BpeMeHU, NPOBEPSET KayeCTBO
BCEX CEPBUCOB OAHOBPEMEHHO.

Bce napametpsl SLA
W3MEPAIOTCA ANA KaXA0ro
cepeuca (nponyckHan
cnocoBHOCTL, 3agepmka,
NOTEPA KaApPOB, AHKUTTED,
00S), PesynbTaTol OUEHKM -
no KPUTEPWID “rofeH/ Herofexs

MonyyeHune aByHanpaBsieHHbIX pe3ynbTaToB ¢ EtherSAM

MeToauka ucnonb3oBaHua Tecta EtherSAM npepocTtanseT ewie 60/blIME BO3MOXKHOCTU, NMOCKOIbKY MPOBOANTCS BbIMOIHEHWE MOMHOMO Habopa
TectoB [TU-T Y.156sam B ABYyx HanpaBneHusx. OCHOBHble napameTpbl SLA n3MepAoTCa He3aBUCMMO AN KOKAOr0 HanpaBieHns, 4To No3eonser
obecneynTb NpaBuIbHY akTUBaLMIO cepBuca B 100% cnydyaes. 3To 0becrneynmBaeT HamBbICWIUI YPOBEHb YBEPEHHOCTU B TECTUPOBAHMM CEPBUCA.

RNC S-GW RNC S-GW
eNode B ' eNode B | 1 _ i
-~ -

Cetb Metro Cetb Metro @

1 I S Ethernet/PTN 1 I i Ethernet/PTN

¢ S & A _
- il L
eNode B ¥ . . . eNode B ¥ .
/ OBpatHui wnend / ; = W3amepenns B AByx
@. HanpasneHuax
M) L

PeaynsTaTel MIMEPEHMA TONBKO ANA NPOXOXKAEHHUA Tyaa-obpaTHo

Hezagncumpie

AL \J

Thi TECTHPOBAHWA [AAA KAMAOTO HANPABNEHMA, ANA KAMLOTC

(pBa Tectepa)

HANBHAYANLHOTO Ce
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TecTepbl Ethernet cepun FTB-860 NetBlazer
HABOPbI TECTOB EXPerT

Habopsl TecTo EXpert npeacrtasnsior coboil cepumio NPorpaMmMHbIX MHCTPYMEHTOB /11 TECTUPOBAHMS, KOTOPbIE MO3BOAKT MOBLICUTL LIEHHOCTb
nnu 6710K0B.

nnatdopmbl FTB-1, obecneunsas 40NONHUTENbHbIE BO3MOXHOCTM TECTUPOBAHMS 6e3 HEOOX0AMMOCTY J,06ABNEHUS LOMONHUTENbHBIX MOAY/EN

NHcTpymeHTbl ana TectuposaHusa VolP EXpert no3sonsaoT reHepupoBsath voice-over-IP-3BOHKM HENOCpeACTBEHHO C
TEST TOOLS

I'IﬂaTCbOprI, UYTO NO3BOJIAET NPOBEPUTL NPOU3BOANUTENBHOCTb HA 3TANE aKTUBAL NN CepBMNCA U MONCKa HEMCHpaBHOCTeVI.

> MoaaepXKMBAET WMPOKMIA Anana3oH NMPOTOKOOB CUrHanm3aumu, Bkatodas SIP, SCCP, H.248/Megaco n H.323
> MopaepxueaeT MeTpukn kauectea MOS n R-daktop

> YNpolaeT TeCTUPOBaHME C MOMOLLbIO HACTPAMBAEMbIX MOPOrOBbIX 3HAYEHWUN U OLLEHKU MO KPUTEPUIO «FOAeH/
HerozeH», a Takxe MeTpuk RTP

MporpamMmmsii
Tenetou
(PecnonaenT)

IP-TenedoH
(PecnompenT)

FTE-1

FTB-200 v2
(KowTponnep)

m IP
TESTTOOLS

MHCprMEHTbI ANnA TeCTUpOBaHKNA IP Expert npeacTasnaT coboil KOMBUHALMIO WecTU LWNPOKO NUCNOoNb3yeMbiX AnAa

TeCTUpOBaHKUA JINHUI nepegavyn AaHHbIX NHCTPYMEHTOB, KOTOPbIE€ MHTETPUPOBAHbI B OAHOM NPUNOXEHUN ANA ﬂJ'IaTd)OprI.
OHM NO3BONAIOT NOATOTOBUTH TexnepcoHan K CaMmoMy LWWNPOKOMY CNEKTPY BUAOB TECTUPOBAHUA.

> BbICTPOE BbINOMHEHKE PaboT Mo OTNaAKe C MOMOLLBI CKaHUpoBaHua VLAN 1 obHapyxeHus LAN
> [IpoBepKa LeNIOCTHOCTM CBA3M C MOMOLLBIO YTUAUT ping U traceroute

> [poBepka npoussoanTensHoctn FTP u goctynHoct HTTP

NI \J

rIIIII
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TEXHUYECKUE XAPAKTEPUCTUKU

ONTUYECKUE UHTEPOENCI

JocTynHble AnHbI BOMH (HM)

[ga nopra: 100M un GigE
850, 1310 n 1550

www.tehencom.com

| TecTepbl Ethernet cepun FTB-860 NetBlazer

100 Base-FX 100 Base-LX 1000 Base-SX 1000 Base-LX 1000 Base-ZX 1000 Base-BX10-D 1000 Base-BX10-U
Tx: 1490 Tx: 1310

JlAnHa BOMHbI (HM) 1310 1310 850 1310 1550 Rx. 1310 Rx: 1490
YpoBeHb Tx (abm) -20 po -15 -15 po -8 -9 p0-3 -9.5 no -3 0po5 -9.5 no -3 -9.5 po -3
YpoBeHb YyBCTBUTENLHOCTN _ _ _ _ _ _ _
Rx (26M) 31 28 20 22 22 20 20
MakcumanbHas 4anbHOCTb 2 km 15 km 550 m 10 km 80 km 10 km 10 km
CKopocTb Nepesayu
(réur/c) 0.125 0.125 1.25 1.25 1.25 1.25 1.25
CkopocTb npuema
6uT/0) 0.125 0.125 1.25 1.25 1.25 1.25 1.25
[nanasoH pabounx
L7VH BONH T (HM) 1280 no 1380 1261 po 1360 830 no 860 1270 po 1360 1540 po 1570 1480 po 1500 1260 po 1360
TOYHOCTb U3MepeHus
(norpewHocTsb)

Yacrota (ppm) +4.6 +4.6 +4.6 +4.6 +4.6 +15 +15

OnTuyeckas MowHocTb (AB)  +2 +2 +2 +2 +2 +2 +2
MakcumanbHas MOLWHOCTb
Rx no nospexaeHus (abm) 3 3 6 6 6 6 6
CooTBeTCTBME AXUTTEPA ANSI X3.166 IEEE 802.3 IEEE 802.3 IEEE 802.3 IEEE 802.3ah IEEE 802.3ah
Knaccudukauna Ethernet ANSI X3.166 IEEE 802.3 IEEE 802.3 IEEE 802.3 IEEE 802.3ah IEEE 802.3ah
Tun nazepa LED FP VCSEL FP DFB DFB FP
BesonacHocTb ans rnas CLASS 1 CLASS 1 CLASS 1 CLASS 1 CLASS 1 CLASS 1 CLASS 1
KoHHekTop LC LC LC LC LC LC LC

\_ Tun TpaHcKBepa SFP SFP SFP SFP SFP SFP SFP Y,

SFP+ ONTUYECKUE UHTEPDENCHI (10G)

10G Base-SR/SW 10G Base-LR/LW 10G Base-ER/EW

JlAnHa BOMHbI (HM) 850 1310 1550
YpoBeHb Tx (abm) -5p0-1 -8 10 0.5 -4.7 no 4.0
YpoBeHb YyBCTBUTENBHOCTW RX (ABM) -11.1 -12.6 -14.1
MakcumanbHas AanbHOCTb 300 m 10 km 40 km
Ckopoctb Tx (Ieut/c) 9.95 1o 10.3 9.95 no 10.3 9.95 0o 10.3
CkopocTb Rx (Iout/c) 9.95 1o 10.3 9.95 1o 10.3 9.95 no 10.3
[JnanasoH pabounx AAvH BOAH TX (HM) 840 po 860 1260 po 1355 1530 po 1565
TO4YHOCTb U3MepeHNs (MOrpeLLHOCTb)

YacTota (ppm) +4.6 +4.6 +4.6
MakcumanbHas MoWHOCTb RX A0 noBpexaeHns (Abm) 6 5 5
CooTBeTCTBME AXUTTEPA IEEE 802.3ae IEEE 802.3ae IEEE 802.3ae
Knaccudwkaums Fibre Channel ANSI FC-PI-3
Tun nasepa VCSEL DFB CML
Be3zonacHocTb Ans rnas Class 1 Class 1 Class 1
KoHHekTOp LC LC LC
Tun TpaHcuBepa SFP+ SFP+ SFP+ )

TecTnpoBaHue ceTeit
Cnepytowero Moxkonenus
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SNEKTPUYECKUE UHTEPOENChI

[Ba nopta: 10/100 Base-T nony-/nonxbin aynnekc, 1000 Base-T nosHbii Aynnekc

ABTOMATMYECKOE WUN PYYHOE OBHApYKEHWA NPAMOro UK NepexoAHoro Kabens

10 Base-T 100 Base-T 1000 Base-T
CkopocTb Tx 10 MéuT/c 125 MéuT/c 1 réur/c
TouHocTb Tx (norpetwHocT) (ppm) +4.6 +4.6 +4.6
CkopocTb Rx 10 MéuT/c 125 MéuT/c 1 réut/c
TouyHOCTb M3mMepeHus Rx +4.6 +4.6 +4.6
(norpewHocTs) (ppm)
Pexwum aynnekca nony- 1 MONHBIN AynneKc noy- 1 MOJHbIA Aynaekc NONHBIA Aynnekc
CooTBeTCTBME AXUTTEPA IEEE 802.3 IEEE 802.3 IEEE 802.3
KoHHekTOp RJ-45 RJ-45 RJ-45
MakcumanbHas AanbHOCTb (M) 100 100 100

&

OBLUUE XAPAKTEPUCTUKU

Pasmep (B x LWL x I
Bec (c akkymynsTopom)

Temnepatypa
Paborbl
XpaHeHus

OTHOCUTENbHAA BAAXHOCTb

ABTOHOMHas paboTa
(TMNUYHOE NCMOMb30BaHNE)

Bpems 3apaaa akkymynatopa

A3blkn

130 MM X 36 MM X 252 MM (5 Ys in x 1 7/16 in X 9 1516 in)
0.58 kr (1.3 Ib)

0°C no 50 °C (32 °F po 122 °F)
-40 °C po 70 °C (-40 °F po 158 °F)

0% no 93 %, be3 koHaeHcaTa
bonee 4 yacos

2 yaca OT NONHOro pas3paja A0 NONHOro 3apaaa

AHrAUACKUN, KuTancknin

(.

TECTUPOBAHUE

EtherSAM (Y.156sam)

RFC 2544

TeHepauus U MOHUTOPUHT
Tpadmka

MHOronoToYHbIN
(hoHOBbIN Tpaduk

lMpo3pauHsbiii pexum
BERT

Patterns (BERT)

M3mepeHne owmnbok (BERT)
M3mepeHve owmnbok
O6HapyxeHue aBapun
BnoxeHHble VLAN

TecTupoBaue kabens

Bpems nepepbia
cepsuca (SDT)

TecTtuposaHue IPv6
Tectuposanue 10 GigE WAN

MOHUTOPUHT aBapuit
10 Gigk WAN

BO3MOXHOCTb BbINOHATL TECTUPOBAHUE CETEBOW KOHGUTYpaLLmMn 1 cepaiuca, cornacHo cranaapty ITU-T Y.156sam. TecTuposaue MOXeT BbiTb BbINONHEHO
B peXuMe YAaNeHHOro 06paTHOro Lwelida unm A5 KOHGUrypaLum ¢ AByMA TecTepamu (AN MONYYEHUs ABYHAMPABNEHHbIX PE3y/bTATOB U3MEPEHNN).

IMponyckHasa cnocobHOCTb, 6ePCTHOCTb, NOTEPS KAZPOB M 3aAepXKKa - U3MepeHus BbINMOMHATCA, cornacHo RFC 2544 (B aByx Hampas/ieHusx).
Pa3mep kappos: pasmepsl, onpeaensemsie RFC, HacTpavBaemble nonb3oBatenem pa3mepsl o1 1 fo 7.

leHepauys, HaCTPONKa U MOHUTOPUHT Ethernet- u IP-Tpadmka. KOHTPOsb MPOMYCKHON CNOCOBHOCTM, NOTepPb KaapoB, NOPAAKA CleL0BaHNS,
[UKUTTepa NaKeToB, 3a4epkKK1, pasmMepa Kaapos, TUna Tpaduka v ynpaeneHus noTOKOM.

BO3MOXHOCTb Nepesayn A0 AEBSTU AOMONHUTENbHBIX MOTOKOB Mo ceTam Ethernet u IP. HacTpauBaemsiit aHann3 ans OTAENLHOrO NOTOKaA U
BO3MOXHOCTb YCTAHOBKM pa3mepa naketa, MAC-aapecoB uctoyHvka/npuemumnka, VLANID, npuoputeT VLAN, IP-aapeca UCTOYHMKA 1 NPUEMHUKA,
nons ToS, DSCP, TTL, UDP/TCP- nopT UCTOYHMKA/MPUEMHUKA U Harpy3Ka.

o3BonseT n3011poBaTh U JIOKIM30BATb I'IpO6J1€MbI Mexay CeTbto npoaal?l,qepa n oGopy,u,oaaﬂmeM Ha 0bbeKTe KaMeHTa.

HectpykTypupoBaHHble. OT ypoBHs 1 f0 ypoBHs 4 ¢ VLAN Q-in-Q unu 6e3 Hero.

PRBS 2E9-1, PRBS 2E11-1, PRBS 2E15-1, PRBS 2E20-1, PRBS 2E23-1, PRBS 2E31-1 # oaHa HacTpanBaemas nonb3oBaTesieM nocaef0BaTebHOCTb.
B0O3MOXHOCTb MHBEPTUPOBAHUSA NMOC/IEA0BATENbHOCTY.

buToBas ownbka, HecooTs. 0, HecooTs. 1.

BeccMblCNeHHbIN /TUFaHTCKUIA, KOPOTKUIM, HEA,0CTATOYHOro pa3Mepa, Npesbilwatowmin pasmep, FCS, cuMBObHASA, BbIPABHUBAHWE, KOMNN3WSA, NO3LHAS
KOJIN3MS, MPEBbILLEHUE KOSMYECTBA KOAIM3MN, BaokoBas owmnbka 10G.

LOS, oTcyTCTBME NOAKIIHOYEHMS, NOTepA WwabnoHa, yactota, 10G NoKabHbIA/yaaneHHbI cooi

leHepauun NOTOKOB A0 ABYX YpoBHelt VLAN (Bkntouas IEEE802.1ad Q-in-Q tagged VLAN) 1 punbTpoBaHMsA NpuHUMaemMoro Tpaduka no
VLAN ID unu npuoputety VLAN Ha 1t060M 13 BNIOXKEHHbIX ypoBHeN VLAN.

Kabenb kateropuu 5 (unu nyywe), kabens 100 UTP/STP, <120 meTpos.

BkntoyaeT nonyyeHne CTaTUCTUKN: CaMOE NPOAOKUTENbHOE, CAMOE KOPOTKOE, MOC/eAHEe, CPeAHee, 0bLLEe 1 MOPOrOBbIE 3HAYEHNS /1S OLLEHKN
«FOAEH/HEroAeH».

BkntoyaeT BERT, RFC 2544, reHepauuio Tpaduka n MOHUTOPUHT, (hDOHOBbIE MOTOKYW, UHTENNEKTYasbHbIN Weid, yaaneHHbIl Wwned, ping u traceroute

BkntoyaeT noayposeHb nHTepderica WAN, reHepauuto Tpaccuposku JO/J1 n metku C2, MOHUTOPUMHE Tpaccuposkm JO/J1 u meTku C2

Bxntouaet SEF, LOF, AIS-L, RDI-L, AIS-P, RDI-P, LCD-P, LOP-P, PLM-P, UNEQ-P, ERDI-P, notepto csa3u WIS, B1, B2, B3, REI-L, REI-P

-
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AOMNOJIHUTENIbHBIE ®YHKLIMN

Vi3mepeHne onTUYecKom MOLLHOCTY
YpaneHHsin wneiid

TecTupoBaHue ¢ ABymMs baokamu
CoxpaHeHue 1 3arpyska KoHburypaumm
AHanu3 «rofieH/HeroaeH»

Ytunutel IP

WHTennekTyanbHbii wnend

leHepauus oTyeTa

XKypHan cobbiTui

YaaneHHslit KOHTPOb

MoaAepkka ONTUYECKUX U3MEpPEeHNii B Ntoboe Bpems, BblAaya pe3yabTaToB B AbM.
ObHapyxeHue apyrux 6nokos AXS-200/850 v FTB-860X 1 BKNOUEHWE HA HUX PEXMUMA UHTENNEKTYaNbHOMO Wwieida.
ObHapyXMBaeT 1 NoAk/YaeTCs K NtoboMy Tectepy EXFO Ans BbINONHEHMA AByHANpaBieHHOro TecTupoBaHus RFC 2544 n EtherSAM.

CoxpaHeHue Ha CMeHHbIN USB-HakonuTe b AN BHYTPEHHIO NaMATh U 3arpy3ka KOHMUIypauuii ¢ HUX.

BbiHeceHue 3aknioYeHNs No NPUHLMNY «rOAEH/HeroAeH», B 3aBUCMMOCTM OT HACTPaMBaeMbIX NOAb30BaTENIEM NOPOrOBbIX 3HaYeHUN ans
BCeX pe3ysibTaToOB TeCTa.

BbinonHeHne KOMaHa, ping u traceroute.
Bo3Bpar Tpadmka 06paTHO K NOKabHOMY MPUBOPY C MOMOLLbIO 3aMeHbl 3ar0/IOBKOB MaKeTa, BMOTh 40 4-T0 YPOBHS.

[eHepauus OTYETOB MO U3MEPEHUAM HEMOCPEACTBEHHO Ha NMpUbope uan 3KCNopT yepe3 USB.

3anucb pe3ynbTaToB TeCTa C abCOMIOTHLIM U OTHOCUTENIbHLIM BPEMEHEM U AATOM, MOAPOBHOCTAMM M NPOLOIKUTENLHOCTbIO COBBITUN,
LIBETOBOE KOAMPOBAHME COBBLITUI U 3aKHOYEHNS MO MPUHLMMY «TOLEH/HErOAEH.

YnaneHHsbin, yepes VNC.

HAPALLUVBAHUE BO3MOXHOCTEWN

Onuuwu SFP

Onuun SFP+

Onuun
ABYHanpaBneHHbix SFP

FTB-8590 Mogaynu SFP GigE/FC/2FC, 850 1M, MM, <500 m

FTB-8591 Mogaynwu SFP GigE/FC/2FC, 1310 Hm, 10 km

FTB-8592 Mogaynu SFP GigE/FC/2FC, 1550 um, 90 km

FTB-85910 Moaynwn SFP 100 Base-FX, 1340 HM, MM, 2 kM

FTB-85911 Mogynwu SFP 100 Base-LX10, 1310 Hm, SM, 15 km

FTB-8690 Mogaynu SFP+ 10 GigE, 850 Hm, MM, 300 m

FTB-8691 Mogaynu SFP+ 10 GigE, 1310 Hm, SM, 10 km

FTB-8692 Mogaynu SFP+ 10 GigE, 1550 Hm, SM, 40 km

FTB-8596 Mogaynwu SFP, agyHanpaeneHHble 1490 Tx 1310 Rx 1000 BASE-BX10
FTB-8597 Mogaynwu SFP, agyHanpagneHHble 1310 Tx 1490 Rx 1000 BASE-BX10
FTB-8598 Moaynwu SFP, agynanpagneHHsle 1310 Tx 1490/1550 Rx 1000 BASE-BX
FTB-8599 Mogaynw SFP, nByHanpasneHHble 1550 Tx 1310 Rx 1000 BASE-BX

TecTnpoBaHue ceTeit
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MH®OPMALIUA 11 3AKA3A

FTB-860G-)XX-XX-XX

Mogenu
FTB-860C-1 = Ethernet 10/100/1000 Base-T anektpuyeckuit u GigE onTuyeckuit
FTB-860G-10 = Ethernet 10 GigE LAN/WAN, Bkntoyas 10/100 Base-T
FTB-860G-100 = Ethernet 10/100/1000 Base-T 3/1eKTpuyeCKun,

GigE onTtuyeckuitn 10 Gigk LAN/WAN

Onuuu unTepdenca

100 OPTICAL = OnTtuyeckuinn 100 Méut/c?

GigE = OnTuyeckuit 1 anekTpuyeckuin 1000 Méut/c?
10G LAN = 10 GigE LAN-nHTepdeiic®

10G WAN = 10 GigE WAN-unHTepdeiic®

MNporpaMmHbie onuum Ethernet

00 = be3 LONOAHNTENLHOrO NPOrPaMMHOro obecneyeHus
Cable_test = TecTupoBaHue kabens

MULTIPLE_STREAMS = MHOXeCTBO NOTOKOB

IPV6 = MpoTokon IP Bepcus 6

ETH-THRU = MNo3BonseT ncnonb3oBaHne Npo3pavHoro pexumma

Mpumep: FTB-860G-1-10-IPv6-ETH-THRU

FTB-860-)XX{-XX-XX FTB-860GL-XX-XX

Moaenu Mopenu
FTB-860 = Ethernet 10/100/1000 Base-T 3anekTpuyeckuin u FTB-860GL = Ethernet 10/100/1000 371eKTpUYECKMIA 1

GigE onTuyeckuit GigE onTtuyeckuit n 10 GigE LAN/WAN
Onuuun unTepdeica Onuuu uHTepdeica
100 OPTICAL = 100 M6uT/C onThyeckuit 100 OPTICAL = 100 M6uT/C onTuyeckuit 2
MporpammHble onuum Ethernet MporpammHble onuuu Ethernet
00 = be3 AONONHUTENLHOTO NPOrPAMMHOr0 obecneyeHns 00 = be3 AONOAHWUTENBHOMO NPOrpaMMHOro obecneyeHmns
Cable_test = TectupoBaHue kabens Cable_test = TectupoBaHue kabens
MULTIPLE_STREAMS = MHOXeCTBEHHbI€ NMOTOKM IPV6 = MpoTokon IP Bepcusa 6

IPV6 = MNpoTokon IP Bepcua 6
ETH-THRU = lNo3BonseT ncnonb3oBaHne Npo3payHoro pexmma

Mpumep: FTB-860-IPV6-ETH-THRU Mpumep: FTB-860GL-IPV6-Cable_test

Mpumeyanune
a. Tpebyet nokynku SFP.
b. Tpebyer nokynku SFP+.

LleHTpanbHbin oduc EXFO > 400 Godin Avenue, Quebec City (Quebec) GIM 2K2 CANADA | Ten.: +1 418 683-0211 | dakc: +1 418 683-2170 | info@EXFO.com
becnnatHbil Ten.: 1 800 663-3936 (CLUA n Kanana) | www.EXFO.com

EXFO Amep 3701 Plano Parkway, Suite 160 Plano, TX 75075 USA Ten.: +1 800 663-3936 dakc: +1 972 836-0164

EXFO Asus 151 Chin Swee Road, #03-29 Manhattan House SINGAPORE 169876 Ten.: +65 6333 8241 akc: +65 6333 8242

EXFO Kurait 36 North, 3% Ring Road East, Dongcheng District Beijing 100013 P. R. CHINA Ten.: + 86 10 5825 7755 dakc: +86 10 5825 7722
Room 1207, Tower C, Global Trade Center

EXFO Epona 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 dakc: +358 (0)8 564 5203

EXFO KouTponsb kauectsa 270 Billerica Road Chelmsford, MA 01824 USA Ten.: +1 978 367-5600 dakc: +1 978 367-5700
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FTB-860 NetBlazer Series

Ethernet Testers

POWERFUL, FAST, INTUITIVE ETHERNET
AND FIBRE CHANNEL TESTING

COMPLETE

v

TESTING,

S EtherSAM

2522 EXFOConnect
#%2¢ Compatible

)

€3 Bluetooth

The NetBlazer series offers field technicians comprehensive, yet simple test suites to quickly and easily
turn up, validate and troubleshoot Ethernet and Fibre Channel services, with full EtherSAM capabilities,
from 10 Mbit/s to 10 Gbit/s.

KEY FEATURES AND BENEFITS

Accelerate Ethernet service activation with bidirectional
EtherSAM (ITU-T Y.1564) and RFC 2544 test suites,
multistream traffic generation, Through mode and bit-
error-rate (BER] testing

Efficiently assess Fibre Channel networks with best-in-class
coverage via 1x, 2x, 4x, 8x and 10x interfaces

Eliminate errors in data interpretation with revolutionary
new GUI on 7-inch TFT screen, historical event logger, visual
gauges and 3D-icon depictions of pass/fail outcomes

FTTA validation (CPRI and OBSAI] at up to 3.1 Gbit/s via
BER testing

Experience unprecedented configuration simplicity with
hybrid touchscreen/keypad navigation and data entry

Increase technician autonomy and productivity with
intelligent discovery of remote EXFO Ethernet testers, as
well as in-service testing via dual-port Through mode

PLATFORM COMPATIBILITY

Platform
FTB-1

Simplify reporting with integrated Wi-Fi and Bluetooth
connectivity capabilities

Integrated applications to test VolIP services, and
additional IP test utilities including VLAN scan and LAN
discovery via EXpert VoIP and EXpert IP test tools

Extend field testing operations with a compact, lightweight
platform equipped with a long-duration battery pack

EXFO Connect-compatible: automated asset
management; data goes through the cloud and into a
dynamic database

Assessing
Next-Gen Networks
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THE ULTRA-PORTABLE CHOICE FOR HIGH-SPEED ETHERNET AND FIBRE CHANNEL TESTING

The ongoing deployment of GigE and 10 GigE circuits across access and metro networks demands a testing solution that
seamlessly adapts to either operating environment—without sacrificing portability, speed or cost—to guarantee the performance
and quality of service (QoS) metrics of these services.

Since most storage area networks (SANs) cover large distances and Fibre Channel has stringent performance requirements,
it is imperative to test at each phase of network deployment.

Powerful and Fast

The NetBlazer series is a portfolio of fully integrated 10 Mbit/s to 10 Gbit/s and 1x, 2x, 4x, 8x, 10x Fibre Channel handheld
testers. Available in three hardware configurations, each FTB-860x offers the industry’s largest TFT screen with unprecedented
configuration simplicity via hybrid touchscreen/keypad navigation. Platform connectivity is abundant via Wi-Fi, Bluetooth, Gigabit
Ethernet or USB ports, making it accessible in any environment.

« N
The testing you need for any Ethernet application
> Performance assessment of Carrier Ethernet services
> Installation, activation and maintenance of metro Ethermnet networks

> Deployment of active Ethernet (point-to-point) access services

> In-service troubleshooting of live traffic

(N %

4 2
The testing you need for any Fibre Channel application
> Installation
> Activation
> Maintenance of Fibre Channel networks
N )

FTB-860G: 10 Mair/s TO 10 Gai/s

If the need is for full Ethernet or complete Fibre Channel coverage the
FTB-860G has all the bases covered

> Two 100/1000 optical ports

> Two 10/100/1000 electrical ports

> One 10 GigE port (LAN/WAN software option)
> One Fibre Channel 1x, 2x, 4x, 8x, 10x port

> One 2.5 and 3.1 Gbit/s port

> 10 Base-T to 10 gigabit testing
> EtherSAM (bidirectional)

> RFC 2544 (bidirectional)

> Traffic generation and monitoring
> Through mode

> Dual-port testing

> Intelligent autodiscovery

> IPv6 testing

> Ping/traceroute

> Cable testing

> Dual Test Set mode

> Smart loopback
> Fibre Channel BERT

> FTTA BERT

FTB-860: GIGABIT ETHERNET

If the need is purely for Gigabit Ethernet and basic Fibre Channel
coverage, then the FTB-860 is your tester—offering the same testing
capability as the FTB-860G minus the higher-end Fibre Channel
and 10 GigE interfaces

> Two 100/1000 optical ports
> Two 10/100/1000 electrical ports
> One Fibre Channel 1x, 2x, 4x port
> One 2.5 and 3.1 Gbit/s port

S

> 10 Base-T to 1 gigabit testing

> EtherSAM (bidirectional)

> RFC 2544 (bidirectional)

> Traffic generation and monitoring
> Through mode

> Dual-port testing

> Intelligent autodiscovery

> IPv6 testing

> Ping/traceroute

> Cable testing

> Dual Test Set mode
> Smart loopback

> Fibre Channel BERT
> FTTA BERT

FTB-860GL: 10 Men/s TO 10 Gair/s LOOPBACK ONLY

Combined with the FTB-860G or FTB-860, the FTB-860GL is the most
cost-effective solution for GigE and 10 GigE intelligent loopback testing;
it supports bidirectional EtherSAM and RFC 2544 testing and offers five
loopback modes.

> One 100/1000 optical port
> One 10/100/1000 electrical port
> One 10 GigE port

> 10 Base-T to 10 gigabit loopback
> EtherSAM (bidirectional partner)

> RFC 2544 (bidirectional partner)
» Traffic generation loopback

> BERT loopback

> Intelligent autodiscovery
> IPv6 testing

> Ping/traceroute

> Cable testing

> Smart loopback

Assessing
Next-Gen Networks
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Setting a New GUI Standard: Unprecedented Simplicity in Configuration Setup and Navigation

Intelligent Situational Configuration Setup
» Guides technicians through complete, accurate testing processes (suggestion prompts, help guides, etc.)

> Reduces navigation by combining associated testing functions on a single screen

> Intelligent autodiscovery allows a single technician to perform end-to-end testing

Dedicated Quick-Action Buttons

> Remote discovery to find all the other EXFO units

> Laser on/off

> Test reset to clear the results and statistics while running a test
> Report generation

> Save or load test configurations

> Quick error injection

Assorted Notifications
> Clear indication of link status for single or dual ports

> Negotiated speed display for single or dual ports

> Optical power status available at all times
for single or dual ports

> Pass/fail indication at all times for all tests

Streamlined Navigation

> Remote discovery button available at all times; no reason
to leave your current location to scan for a remote unit

> Testing status can be maximized to fill the entire screen by simply
clicking on the alarm status button; whether the unit is in your
hand or across the room, test results can be easily determined
with a simple glance at the display screen

> RFC 2544 configuration is maximized in a single page; no need
to navigate through multiple screens to configure individual
subtests

> RFC 2544 results and graphs are also maximized in a single
page; no need to navigate through multiple screens to view
individual RFC subtest results

Assessing
Next-Gen Networks
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RAPID, ACCURATE TEST RESULTS AT YOUR FINGERTIPS

Key Features

Intelligent Network Discovery Mode

Using any NetBlazer series test set, you can single-handedly scan the network and connect to any available EXFO datacom remote
tester. Simply select the unit to be tested and choose whether you want traffic to be looped back via Smart Loopback or Dual Test
Set for simultaneous bidirectional EtherSAM and RFC 2544 results. No more need for an additional technician at the far end to
relay critical information—the NetBlazer products take care of it all.

Downstream

.Up_sny

Bl

Remote FTB-860G
connecled to a local unit uploads
bidirectional EtherSAM
or RFC 25644 results.

Dual Test Set Smart Loopback

A e

Access Network

-~ 10/100/1000 Base-T
100/1000 Base-X
10 GigE LAN/WAN

iy
i
l1||

Upstream

Far-end FTB-860GL
automatically looped up

Downstream

Access Network 10/100/1000 Base-T
100/1000 Base-X10 GigE LAN/WAN

Master FTB-860G scanning the subnet

Smart Loopback Flexibility

The Smart Loopback functionality has
been enhanced to offer five distinct
loopback modes. Whether you are
looking to pinpoint loopback traffic from
a UDP or TCP layer, or all the way down
to a completely promiscuous mode
(Transparent Loopback mode), NetBlazer
has the flexibility to adjust for all unique
loopback situations.

Local FTB-860G connected to a far-end
unit provides consolidated EtherSAM
or RFC 2544 results for both ends.

Global Pass/Fail Analysis

The NetBlazer series provides real-time
pass/fail status via text or icons. Clicking
on the pass/fail indicator maximizes this
important status to full screen, providing
instant, easily understood notification of
whether the unit is in the technician’s
hands or across the room.

0d: 00 04:09

VLAN/MPLS

Today's networks are expected to deliver
high performance. To match such high
expectations, service providers must
rely on various mechanisms such as
Ethernet tagging, encapsulation and
labeling. Thanks to these additions,
service providers can enhance security,
scalability, reliability and performance.
The NetBlazer series supports virtual local
area network (VLAN) tags, Q-in-Q VLAN
tags and multiprotocol label switching
(MPLS).

Assessing
Next-Gen Networks




000 "TexaHkoM"

Traffic Generation

KoHTponbHO-u3MeputenbHble Npubopbl U o6opyaoBaHue

www.tehencom.com

FTB-860 NetBlazer Series Ethernet Testers

Unparalleled analog visual gauges combined with user-defined thresholds show instantaneously whether or not the test traffic is

in or out of expected ranges.

Additionally, bandwidth and frame size can be modified on-the-fly without navigating away to a different page, giving technicians
instantaneous reaction on the gauges. Traffic generation brings together over 10 critical stats in a very visual and organized fashion,
ensuring that technicians can quickly and easily interpret the outcome of the test.

Throughput, jitter and latency
with visual pass/fail thresholds,
analog gauges and digital
readouts.

Frame loss and out-of-
sequence notification.

e

< 0.0
T Rate (Mb/5)
Frame Size (Bytes) 99

900423
$0042374

[ Pause Frame

et _1_9%«&. 5 @n 1

The analog gauges are lined with Green and Red layers to
represent the expected thresholds.

Multistream Configuration

Configuring multiple streams with proper
COS and QOS bits can be a complex
task. NetBlazer makes it simpler, with all
streams easily selectable and configurable
from one location. With large icons located
throughout the stream pages, configuration
becomes as simple as a touch of a finger.
Technicians can define one configuration
profile and apply it to all the background
streams simultaneously. From there, it is just
a matter of making slight tweaks as needed
rather than complete configuration profiles
per stream.

Dual-Port and Through Mode Testing

The NetBlazer series is equipped for both
Through mode or dual-port testing. Through
mode allows traffic to pass through either
of the NetBlazer's two electrical or optical
ports for in-service troubleshooting of live
traffic between the carrier/service provider
network and the customer’s network. This
allows technicians to access circuits under
test without the need for a splitter. With dual-
port testing, the technician can use a single
NetBlazer module to launch the test and
perform the loopback. With two NetBlazer
series modules, the dual-port feature also
enables users to run two simultaneous tests
to maximize time and efficiency.

Overall pass/fail assessment.

Real-time bandwidth and
frame-size adjustment.

Supporting 10 Gigabit Ethernet

The 10 Gigabit Ethernet interface is available
in both 10 GigE LAN and 10 GigE WAN
modes via a single SFP+ transceiver. All
Ethernet testing applications—from BER
testing to the full EtherSAM suite—are
available for both IPv4 and IPv6. Unique to
the 10 GigE WAN interface is the ability to
send and monitor SONET/SDH JO/J1 traces
and the path signal label (C2). The WAN
interface can also monitor SONET and SDH
alarms and errors.

Through Mode
>
Customer Service
Netwark Provider Network.
Dual Port Modes
Core —m—u-
E r o1
Network H 1M Ii 1

EtherSAm Traffic
en & Mon.

Gi
__§ a4 |
v}
l Two NetBlazers,

two simultaneous tests

RFC 2544  EtherBERT

gl e

One NetBlazer,
one self-contained test

Core
Network
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ETHERSAM: THE NEW STANDARD IN ETHERNET TESTING

RFC 2544 used to be the most widespread Ethernet testing methodology. However, it was designed for network-device testing
in the lab, not for service testing in the field. ITU-T Y.1564 is the new standard for turning up and troubleshooting Carrier Ethernet
services. It has a number of advantages over RFC 2544, including validation of critical SLA criteria, such as packet jitter and QoS
measurements. This methodology is also significantly faster, therefore saving time and resources while optimizing QoS.

EXFO'’s EtherSAM test suite—based on the ITU-T Y.1564 Ethernet service activation methodology—provides comprehensive field
testing for mobile backhaul and commercial services.

Contrary to other methodologies, EtherSAM supports new multiservice offerings. It can simulate all types of services that will run on
the network and simultaneously qualify all key SLA parameters for each of these services. Moreover, it validates the QoS mechanisms
provisioned in the network to prioritize the different service types, resulting in better troubleshooting, more accurate validation and
much faster deployment. EtherSAM is comprised of two phases, the service configuration test and the service performance test.

Service Configuration Test

The service configuration test consists of sequentially testing each service. It validates that the service is properly provisioned
and that all specific KPIs or SLA parameters are met. A ramp test is performed to verify the committed information rate (CIR),
excess information rate (EIR) and traffic policing.

Ramp Test

4

\ CIR+EIR-~§ 3

CIR --

S~

All SLA parameters measured at each step (throughput, frame delay,
frame loss, frame-delay variation, OO, pass/fail result}

Service Performance Test

Once the configuration of each individual service is validated, the service performance test simultaneously validates the
quality of all the services over time.

All SLA parameters measured
at each service (throughput,
frame delay, frame loss,
frame-delay variation, 0OS,
pass/fail result)

Assessing
Next-Gen Networks
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EXFO’'s EtherSAM approach proves even more powerful as it executes the complete ITU-T Y.1564 test with bidirectional
measurements. Key SLA parameters are measured independently in each test direction, thus providing 100% first-time-right

service activation—the highest level of confidence in service testing.

RNC S-GW

eNode B i

RNC S-GW

eNode B i
Metro Ethernet Metro Ethernet
T I" &l Network/PTN 1 I /g Network/PTN
|i.-r \\ = ‘\\ 2
eNode B eNode B
R Loopback . . Bidirectional
. / @ (Dual Test Set)
~ [ N

Round-trip results only '

FTTA Testing

The times are constantly changing and the telecommunications industry
is rapidly evolving to keep pace. This is especially true when it comes
to mobile network operators (MNOs) and the delivery of their services.
Bandwidth-hogging applications like high-definition video, media-rich
content and interactive mobile applications are being introduced at an
ever-increasing rate. The wireless infrastructure has to be modernized
to keep up with this continuous, high bandwidth growth and to minimize
latency. To meet these expectations, MNOs are now switching their
infrastructures from legacy “copper to the antenna” to fiber-to-the-antenna
(FTTA). With the introduction of FTTA, MNOs can offer better performance
with lower base-station costs. One key component of evolving to FTTA
requires the addition of either the common public radio interface (CPRI)
or the open base station architecture initiative (OBSAI).

Incorporating either CPRI or OBSAI, the actual base stations can be
placed in much less challenging locations, where size, climate and availability
of power are much more easily managed. In addition, wireless network
providers can maximize the base-station output by having multiple antennas
per offsite base station.

With the NetBlazer series of modules, field technicians can perform
FTTA tests (CPRI or OBSAI). Whether the need is for 2.5 or 3.1 Gbit/s,
the NetBlazer modules can perform a BER test that validates the fiber from
the remote base station all the way to the remote radio head.

. Independent results for each test direction for each individual service

‘Wall Mount
RRH
Rooftop
RRH CPRI or
OBSAI
L{({ =9
1’ = CPRlor
. OBSAl
1
Tower Mount
RRH
w#. CPRlor Of‘Fs'<te Base
OBSAl Station Server Core
™~ Network

‘NetBlazer series

performing a BER test

Distributed Wireless Base Station System
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EFFICIENTLY ASSESSING PERFORMANCE
OF FIBRE CHANNEL SERVICES

The NetBlazer Series modules provide comprehensive testing
capabilities for Fibre Channel network deployments, supporting
multiple Fibre Channel interfaces.

APPLICATIONS

Since most storage area networks (SANs) cover large distances and
because Fibre Channel has stringent performance requirements,
it is imperative to test at each phase of network deployment
to ensure appropriate service levels. EXFO's NetBlazer
series modules provide full wire-speed traffic generation at
the FC-2 layer, which allows BER testing for link integrity
measurements. The NetBlazer series also supports latency,
buffer-to-buffer credit measurements for optimization as well
as login capabilities.

Latency

Transmission of frames in a network is not instantaneous, and
is subject to multiple delays caused by the propagation delay
in the fiber and by the processing time inside each piece of
network equipment. Latency is the total accumulation of delays
between two end points. Some applications, such as VolP, video
and storage area networks, are very sensitive to excess latency.

It is therefore critical for service providers to properly
characterize network latency when offering Fibre Channel
services. The NetBlazer series modules estimate buffer-to-
buffer credit value requirements from the performed latency

KoHTponbHO-u3MeputenbHble Npubopbl U o6opyaoBaHue
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COMPLETE SUITE OF FIBRE CHANNEL INTERFACES

Interface Signal Rate (Gbit/s) Data Rate (MB/s)
1x 1.0 100
2x 2.1 200
4x 4.2 400
8x 8.5 800
10x 10.5 1200

End-to-End Networking

Database Servers &

Q!
3
_E
Fibre Channel
Storage Router\ N - Switch
4 <
’ % \
‘,11/\ \ and Backup Servers
\ S

Fibre
Channel
Swnch "
—
\ Mirrored Backup Servers

Thanks to end-to-end network testing capabilities, EXFO’s FTB-860
enables fast deployment and configuration of Fibre Channel networks.
Communication between the transport network, interconnection devices
and end nodes can be validated with features such as BER testing, latency
measurement, buffer-to-buffer credit estimation and port login capabilities.

measurement.

Buffer-to-Buffer Credit Estimation

In order to regulate traffic flow and congestion, Fibre Channel ports use “buffers” to temporarily store frames. The number of frames
a port can store is referred to as a “buffer credit”. Each time a frame is received by a port, an acknowledgement frame is sent. The
buffer-to-buffer credit threshold refers to the amount of frames a port can transmit without receiving a single acknowledgement.

This is a crucial configuration parameter for optimal network performance. Usually, network administrators calculate the value
by taking the traveled distance and the data rate into consideration; however, since latency issues are not considered, poor
accuracy is to be expected. The NetBlazer series modules are capable of estimating buffer credit values with respect to latency
by calculating the distance according to the round-trip latency time. This value can then be used by network administrators to
optimize the network configuration.

Login Testing

Most new-generation transport devices (X\WWDM or SONET/SDH mux) supporting Fibre Channel are no longer fully transparent;
they also have increased built-in intelligence, acting more as Fibre Channel switches. With switch fabric login ability, the NetBlazer
series modules support connections to a remote location through a fabric or semitransparent network.

The login process not only permits the unit to connect through a fabric, but it also exchanges some of the basic port characteristics
(such as buffer-to-buffer credit and class of service) in order to efficiently transport the traffic through the network.

The login feature allows automatic detection of port/fabric login, login status (successful login, in progress, failure and logout) and
response to remote buffer-to-buffer advertised credit.

Assessing
Next-Gen Networks
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EX FO ‘ C AUTOMATED ASSET MANAGEMENT. PUSH TEST DATA IN THE CLOUD. GET CONNECTED.

::E:n n e Ct EXFO Connect pushes and stores test equipment and test data content automatically in the cloud, allowing you to streamline test
operation from build-out to maintenance.

EXpert TEST TOOLS ON THE FTB-1 PLATFORM

EXpert Test Tools is a series of platform-based software testing tools that enhance the value of the FTB-1 platform, providing
additional testing capabilities without the need for additional modules or units.

EXpert TEST TOOLS

The EXpert VolP Tools generate a voice-over-IP call directly from the test platform to validate performance during service turn-up

and troubleshooting.
Vo I P « Supports a wide range of signaling protocols, including SIP, SCCP, H.248/Megaco and H.323
TEST TOOLS * Supports MOS and R-factor quality metrics

« Simplifies testing with configurable pass/fail thresholds and RTP metrics

The EXpert IP Tools integrate six commonly used datacom test tools into one platform-based application to ensure that field
technicians are prepared for a wide range of testing needs.

I P * Rapidly perform debugging sequences with VLAN scan and LAN discovery

TEST TOOLS « Validate end-to-end ping and traceroute
« Verify FTP performance and HTTP availability

This powerful IPTV quality assessment solution enables set-top-box emulation and passive monitoring of IPTV streams, allowing

I PTV quick and easy pass/fail verification of IPTV installations.
* Real-time video preview
TEST TOOLS * Analyzes up to 10 video streams

* Comprehensive QoS and QoE metrics including MOS score

STOPPED
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SFP ETHERNET OPTICAL INTERFACES

Two ports: 100M and GigE

Available wavelengths (nm)

850, 1310 and 1550

Model FTB-85910 FTB-85911 FTB-8590 FTB-8190 FTB-8192 FTB-8596 FTB-8597
Transceiver type 100 Base-FX 100 Base-LX 1000 Base-SX 1000 Base-LX 1000 Base-ZX 1000 Base-BX10-D 1000 Base-BX10-U
Wavelength (nm) 1310 1310 850 1310 1550 Tx: 1490 Tx: 1310
Rx: 1310 Rx: 1490

Tx level (dBm) -20to -15 -15t0 -8 -9to-3 -9.5t0 -3 Oto5 -9.51t0 -3 -9.5t0 -3
Rx level sensitivity (dBm) -31 -28 -20 -22 -22 -20 -20
Maximum reach 2 km 15 km 550 m 10 km 80 km 10 km 10 km
Transmission bit rate (Gbit/s) 0.125 0.125 1.25 1.25 1.25 1.25 1.25
Reception bit rate (Gbit/s) 0.125 0.125 1.25 1.25 1.25 1.25 1.25
Tx operational wavelength range (nm) 1280 to 1380 1261 to 1360 830 to 860 1270 to 1360 1540 to 1570 1480 to 1500 1260 to 1360
Measurement accuracy (uncertainty)

Frequency (ppm) +4.6 +4.6 +4.6 +4.6 +4.6 +4.6 +4.6

Optical power (dB) +2 +2 +2 +2 +2 +2 +2
Maximum Rx before damage (dBm) 3 3 6 6 6 6 6
Jitter compliance ANSI X3.166 IEEE 802.3 IEEE 802.3 IEEE 802.3 IEEE 802.3ah IEEE 802.3ah
Ethernet classification ANSI X3.166 IEEE 802.3 IEEE 802.3 IEEE 802.3 IEEE 802.3ah IEEE 802.3ah
Laser type LED FP VCSEL FP DFB DFB FP
Eye safety Class 1 Class 1 Class 1 Class 1 Class 1 Class 1 Class 1

\_ Connector LC LC LC LC LC LC LC Y,

SFP+ ETHERNET OPTICAL INTERFACES (106G)

Transceiver type

10G Base-SR/SW

10G Base-LR/LW

10G Base-ER/EW

Wavelength (nm) 850 1310 1550

Model FTB-8690 FTB-8691 FTB-8692

Tx level (dBm) -5 to -1 -81t0 0.5 -4.7 t0 4.0

Rx level sensitivity (dBm) -11.1 -12.6 -14.1

Maximum reach 300 m 10 km 40 km

Tx bit rate (Gbit/s) 9.95 to 10.3 9.95 to 10.3 9.95 to 10.3

Rx bit rate (Gbit/s) 9.95to 10.3 9.95t0 10.3 9.95 to 10.3

Tx operational wavelength range (nm) 840 to 860 1260 to 1355 1530 to 1565

s sy o)

Maximum Rx before damage (dBm) 6 5 5

Jitter compliance IEEE 802.3ae IEEE 802.3ae IEEE 802.3ae

Laser type VCSEL DFB CML

Eye safety Class 1 Class 1 Class 1

Connector LC LC LC )
Assessing
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FC-1x/2x/4x

Wavelength (nm)
Model
Tx level (dBm)

Rx level sensitivity (dBm)

Maximum reach

Transmission bit rate (Gbit/s)

Reception bit rate (Gbit/s)

850 1310
FTB-85912 FTB-85913
-9 to-2.5 -8.4 to -3
—-15 at FC-4 —-18 at FC-4
-18 at FC-2 -21 at FC-2
—-20 at FC-1 —-22 at FC-1
500 m on 50/125 ym MMF 4 km

300 m on 62.5/125 ym MMF

1.06/2.125/4.25
1.06/2.125/4.25

1.06/2.125/4.25
1.06/2.125/4.25

KoHTponbHO-u3MeputenbHble Npubopbl U o6opyaoBaHue
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SFP FIBRE CHANNEL INTERFACES

1310
FTB-85914
Oto5
-18 at FC-4
-21 at FC-2
-22 at FC-1
30 km

1.06/2.125/4.25
1.06/2.125/4.25

Tx operational wavelength range (nm) 830 to 860 1260 to 1350 1285 to 1345 1544.5 to 1557.5
Measurement accuracy (uncertainty)
Frequency (ppm) +4.6 +4.6 +4.6 +4.6
Optical power (dB) +2 +2 +2 +2
Max Rx before damage (dBm) 8] 8 8 8
Jitter compliance ANSI FC-PI-2 ANSI FC-PI-2 ANSI FC-PI-2 ANSI FC-PI-2
FC classification ANSI FC-PI-2 ANSI FC-PI-2 ANSI FC-PI-2 ANSI FC-PI-2
Laser type VCSEL Fabry-Perot DFB DFB
Eye safety Class 1 Class 1 Class 1 Class 1
Connector LC LC LC LC )

1550
FTB-85915
1tob

-16.5 at FC-4
-20.5 at FC-2
-22 at FC-1
40 km

1.06/2.125/4.25
1.06/2.125/4.25

SFP+ FIBRE CHANNEL INTERFACES

FC-8x/10x

Wavelength (nm) 850 850 1310 1550 1550
Model FTB-8696 FTB-8690 FTB-8693 FTB-8694 FTB-8695
Tx level (dBm) -8.2 to -2 -5 to -1 -6 to -1 -1to02 Oto4
Rx level sensitivity (dBm) -11.1t0 O -11.11t0 0.5 -14.41t0 0.5 -14 to -1 -24 to -7
Maximum reach 150 m on OM3 MMF 300 m on OM3 MMF 10 km 40 km 80 km
Transmission bit rate (Gbit/s) 8.5 10.5 8.5/10.5 8.5/10.5 8.5/10.5
Reception bit rate (Gbit/s) 85 10.5 8.5/10.5 8.5/10.5 8.5/10.5
Tx operational wavelength range (nm) 840-860 840-860 1260 to 1355 1530 to 1565 1530 to 1565
Measurement accuracy (uncertainty)

Frequency (ppm) +4.6 +4.6 +4.6 +4.6 +4.6

Optical power (dB) +2 +2 +2 +2 +2
I(\(/Ijanm?x before damage 45 45 45 45 43
Jitter compliance ANSI FC-PI-4 ANSI FC-PI-3 ANSI FC-PI-3 ANSI FC-PI-3 ANSI FC-PI-3
FC classification ANSI FC-PI-4 ANSI FC-PI-3 ANSI FC-PI-3 ANSI FC-PI-3 ANSI FC-PI-3
Laser type VCSEL VCSEL DFB CML EML
Eye safety Class 1 Class 1 Class 1 Class 1 Class 1
Connector LC LC LC LC LC

Assessing
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CPRI/OBSAI 2.4576/3.072 Gbit/s
Wavelength (nm)

EXFO product number

Tx level (dBm)

Rx level sensitivity (dBm)

Maximum reach

Transmission bit rate (Gbit/s)
Reception bit rate (Gbit/s)

Tx operational wavelength range (nm)

Measurement accuracy (uncertainty)
Optical power (dB)
Max Rx before damage (dBm)

Jitter compliance

Laser type
Eye safety

Connector

Transceiver type

850

FTB-8590

-9to -3

-18t0 0

300 m on OM3 MMF
2.4576/3.072
2.4576/3.072
830-860

+2

+5
IEEE 802.3

VCSEL
Class 1
LC
SFP

1310
FTB-8190
-5t 0
-18t0 0

15 km
2.4576/3.072
2.4576/3.072
1270-1360

+2

+5

GR-253 (SONET)
G-958 (SDH)

DFB
Class 1
LC
SFP

1310
FTB-8191
-2to 3

-27 to -9

40 km
2.4576/3.072
2.4576/3.072
1280 to 1355

+2

+3

GR-253 (SONET)
G-958 (SDH)

DFB
Class 1
LC
SFP

1550
FTB-8192
-2to3

-28 to -9

80 km
2.4576/3.072
2.4576/3.072
1500 to 1580

+2

+3

GR-253 (SONET)
G-958 (SDH)

CML
Class 1
LC
SFP

ELECTRICAL INTERFACES

Two ports: 10/100 Base-T half/full duplex, 1000 Base-T full duplex

Automatic or manual detection of straight/crossover cable
Transceiver type 10 Base-T 100 Base-TX 1000 Base-T
Tx bit rate 10 Mbit/s 125 Mbit/s 1 Gbit/s
Tx accuracy (uncertainty) (ppm) +4.6 +4.6 +4.6
Rx bit rate 10 Mbit/s 125 Mbit/s 1 Gbit/s
e et s
Duplex mode Half and full duplex Half and full duplex Full duplex
Jitter compliance IEEE 802.3 |IEEE 802.3 IEEE 802.3
Connector RJ-45 RJ-45 RJ-45
Maximum reach (m) 100 100 100

-
G

GENERAL SPECIFICATIONS
Size (H x W x D) 130 mm x 252 mm x 36 mm (5 /g in x 9 "%/16 in x 1 7/16 in)

Weight (with battery) 0.58 kg (1.3 Ib)

Temperature 0 °C to 50 °C (32 °F to 122 °F)
Operating o o o o
Storage -40 °C to 70 °C (-40 °F to 158 °F)

Relative humidity 0 % to 93 %, non-condensing

Battery life (typical usage) Over 4 hours

Battery charging time 2 hours from full discharge to full charge

\_ Languages English, Chinese and Japanese

-
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EtherSAM (ITU-T Y.1564) Capability to perform the service configuration test and the service performance test as per ITU-T Y.1564.
Tests can be performed using remote loopback or Dual Test Set mode for bidirectional results.

RFC 2544 Throughput, back-to-back, frame loss and latency measurements according to RFC 2544.
Frame size: RFC-defined sizes, user-configurable between 1-7 sizes.

Traffic generation and monitoring Generate, shape and monitor Ethernet and IP traffic with throughput, frame loss,
sequencing, packet jitter, latency, frame size, traffic type and flow control.

Multistream background traffic Transmit and monitor up to nine additional streams over Ethernet and IP networks. Configurable per-stream analysis and capability
to set packet size, MAC source/destination address, VLAN ID, VLAN priority, IP source/destination address, ToS field, DSCP field,
TTL, UDP source/destination port and payload.

Through mode Sectionalize traffic between a service provider's network and customer premises equipment.
BER testing Up to layer 4 supported with or without VLAN Q-in-Q.

Patterns (BERT) PRBS 2E31-1, 2E23-1, 2E20-1, 2E15-1, 2E11-1, 2E9-1, one user-defined pattern and capability to invert patterns

Error measurement (BERT) Bit error, bit mismatch 0, bit mismatch 1.
Error measurements Jabber/giant, runt, undersize, oversize, FCS, symbol, alignment, collision, late collision, excessive collision, 10G block error.
Alarm detection LOS, link down, pattern loss, frequency, 10G local/remote fault.
VLAN stacking Generate streams with up to two layers of VLAN (including IEEE 802.1ad Q-in-Q tagged VLAN) traffic by VLAN ID or VLAN priority
at any of the stacked VLAN layers.
Capability to generate and analyze streams with up to two layers of MPLS labels, including the ability to autodetect the incoming
MPLS
MPLS labels.
Cable testing Category 5 cable (or better), 100 UTP/STP cable, <120 meters.
Service disruption time (SDT) Includes statistics such as longest, shortest, last, average, count, total and pass/fail thresholds.
IPv6 testing Includes BERT, RFC 2544, traffic generation and monitoring, background streams, Smart Loopback, Remote Loopback,
ping and traceroute.
10 GigE WAN testing Includes WAN interface sublayer, JO/J1 trace and C2 label generation, JO/J1 trace and C2 label monitoring.
10 GigE WAN alarm monitoring Includes SEF, LOF, AIS-L, RDI-L, AIS-P, RDI-P, LCD-P, LOP-P, PLM-P, UNEQ-P, ERDI-P, WIS link down, B1, B2, B3, REI-L and REI-P.
FTTA BER testing Includes BER measurement, bit-error injection, round-trip delay measurement and pass/fail verdict for 2.5 and 3.1 Gbit/s rates.

Assessing
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FIBRE CHANNEL FUNCTIONAL SPECIFICATIONS

TESTING 1x, 2x, 4x, 8x, 10x

BERT Framed FC-2

Patterns (BERT) PRBS 2E31-1, 2E23-1, 2E20-1, 2E15-1, 2E11-1, 2E9-1, one user-defined pattern and capability to invert patterns
Error insertion Bit error, amount

Error measurement Bit error, mismatch “0”, mismatch “1”, symbol error, FCS error, undersize error, oversize error and block error (10x only)
Alarm detection LOS, pattern loss, link down, Frequency, No Traffic, undersize, oversize, local and remote fault

Buffer-to-buffer credit testing Buffer-to-buffer credity estimation based on latency

Latency Round-trip latency

Optical power measurement Supports optical power measurement at all times; displayed in dBm.
Remote Loopback Detects other AXS-200/850 and FTB-860x units and sets them into Smart Loopback mode.
Dual test set Detects and connects to any of EXFO's datacom testers to perform bidirectional RFC 2544 and EtherSAM testing.

Enables any Ethernet test, such as EtherSAM, RFC2544, Traffic Generation and monitoring, or BERT to run directly to itself

RUZAAIT using one self-contained unit with loopback.

Save and load configuration Store and load test configurations to/from a non-volatile USB memory stick or internal flash.
Pass/fail analysis Provides a pass/fail outcome with user-adjustable thresholds for all test results.
IP tools Perform ping and traceroute functions.
Smart Loopback Return traffic to the local unit by swapping packet overhead up to layer 4.
Report generation Generate test reports on the unit or exported via USB.
Event logger Log test results with absolute or relative time and date, details and duration of events, color-coded events and pass/fail outcome.
Remote control Remote control via VNC or Remote Desktop. )
FTB-8590 SFP modules GigE/FC/2FC at 850 nm, MM, <600 m
FTB-8591 SFP modules GigE/FC/2FC at 1310 nm, 10 km
FTB-8592 SFP modules GigE/FC/2FC at 1550 nm, 90 km
FTB-85910 SFP modules 100 Base-FX, 1340 nm, MM, 2 km
SFP upgrades FTB-85911 SFP modules 100 Base-LX10, 1310 nm, SM, 15 km
FTB-85912 SFP modules GigE/FC/2FC/4FC at 850 nm, <500 m
FTB-85913 SFP modules GigE/FC/2FC/4FC at 1310 nm, 4 KM
FTB-85914 SFP modules GigE/FC/2FC/4FC at 1310 nm, 30 km
FTB-8590 SFP module GigE/FC/2FC, CPRI/OBSAI 2.45/3.07 Gbit/s at 850 nm, MM, <500 m
FTB-8590 SFP module; rates: 1565/622 Mbit/s, 2.5/2.7 Gbit/s, GigE/FC/2FC, CPRI/OBSAI 2.45/3.07 Gbit/s
at 1310 nm, LC connector, 15 km reach
FTB-8191 SFP module; rates: 1565/622 Mbit/s, 2.56/2.7 Gbit/s, GigE/FC/2FC; CPRI/OBSAI 2.45/3.07 Gbit/s
at 1310 nm, LC connector, 40 km reach
SFP+ upgrades FTB-8690 SFP+ modules 10 GigE at 850 nm, MM, 300 m
FTB-8691 SFP+ modules 10 GigE at 1310 nm, SM, 10 km
FTB-8692 SFP+ modules 10 GigE at 1550 nm, SM, 40 km
FTB-8693 SFP+ modules 8FC/10FC/10 GigE at 1310 nm, 10 km
Bidirectional SFP upgrades FTB-8596 SFP modules bidirectional 1490 Tx 1310 Rx 1000 BASE-BX10
FTB-8597 SFP modules bidirectional 1310 Tx 1490 Rx 1000 BASE-BX10
FTB-8598 SFP modules bidirectional 1310 Tx 1490/1550 Rx 1000 BASE-BX
FTB-8599 SFP modules bidirectional 1550 Tx 1310 Rx 1000 BASE-BX )
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Models

FTB-860G-1 = Ethernet 10/100/1000 Base-T electrical and GigE optical

FTB-860G-10 = Ethernet 10 GigE LAN/WAN including 10/100 Base-T

FTB-860G-100 = Ethernet 10/100/1000 Base-T electrical, GigE optical
and 10 GigE LAN/WAN

Interface options

100 OPTICAL = 100 Mbit/s optical ®

GigE = 1000 Mbit/s optical and electrical @
10G LAN = 10 GigE LAN interface ®

10G WAN = 10 GigE WAN interface ®

Example: FTB-860G-100-IPV6-ETH-THRU

FTB-860-)XX-)O(-XX-XX

Models
FTB-860 = Ethernet 10/100/1000 Base-T electrical and GigE optical

Interface option
100 OPTICAL = 100 Mbit/s optical #

Software options

00 = Without software option

Cable_test = Cable test

MULTIPLE_STREAMS = Multiple streams
IPV6 = Internet protocol version 6

ETH-THRU = Enables Through mode capability
CPRI-OBSAIl = Enables 2.5 and 3.1 Gbit/s?
MPLS = Enables MPLS

Fibre Channel rate options

FC1X = Enabled 1x Fibre Channel interface
FC2X = Enables 2x Fibre Channel interface ?
FC4X = Enables 4x Fibre Channel interface ?

Example: FTB-860-IPV6-ETH-THRU

Models

FTB-860GL = Ethernet 10/100/1000 electrical, GigE optical

Interface option
100 OPTICAL = 100 Mbit/s optical @

Software options

00 = Without software option
Cable_test = Cable test

IPV6 = Internet protocol version 6

Example: FTB-860GL-IPV6-Cable_test

www.tehencom.com
‘ FTB-860 NetBlazer Series Ethernet Testers

ORDERING INFORMATION

Fibre Channel rate options

FC1X = Enabled 1x Fibre Channel interface #
FC2X = Enables 2x Fibre Channel interface ?
FC4X = Enables 4x Fibre Channel interface ?
FC8X = Enables 8x Fibre Channel interface ®
FC10X = Enables 10x Fibre Channel interface ®

Software options

00 = Without software option

Cable_test = Cable test

MULTIPLE_STREAMS = Multiple streams

IPV6 = Internet protocol version 6

ETH-THRU = Enables Through mode capability
CPRI-OBSAI = Enables 2.5 and 3.1 Gbit/s @
MPLS = Enables MPLS

FTB-860GL-XX-XX

and 10 Gige LAN/WAN

Notes

a. Requires purchase of SFP.
b. Requires purchase of SFP+.

EXFO Headquarters > Tel.: +1 418 683-0211 | Toll-free: +1 800 663-3936 (USA and Canada) | Fax: +1 418 683-2170 | info@EXFO.com | www.EXFO.com

EXFO serves over 2000 customers in more than 100 countries. To find your local office contact details, please go to www.EXFO.com/contact.

EXFO is certified ISO 9001 and attests to the quality of these products. This device complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) this device may not cause
harmful interference, and (2) this device must accept any interference received, including interference that may cause undesired operation. EXFO has made every effort to ensure that the information contained in
this specification sheet is accurate. However, we accept no responsibility for any errors or omissions, and we reserve the right to modify design, characteristics and products at any time without obligation. Units
of measurement in this document conform to Sl standards and practices. In addition, all of EXFO's manufactured products are compliant with the European Union’s WEEE directive. For more information, please
visit www.EXFO.com/recycle. Contact EXFO for prices and availability or to obtain the phone number of your local EXFO distributor.

For the most recent version of this spec sheet, please go to the EXFO website at www.EXFO.com/specs.

In case of discrepancy, the Web version takes precedence over any printed literature.

CES Assessing
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KJTKOYEBBLIE OCOBEHHOCTU N NPEUMYILECTBA

Habop MHCTPYMEHTOB BKITOYAET:
> Ping
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IHECTb MHCTPYMEHTOB - OAAHO NPUJTOXEHUE

VHCTpyMeHTbI Ana TecTupoBaHus EXpert IP npeacTaBnsioT coboit nporpaMMHOe NpUoxXeHne as nnaThopM, KOTopoe No3BoAeT MOMYy4MUTh WECTb
Haubonee YacTo UCMOsb3yeMbIX MHCTPYMEHTOB B OAHOM MPUIOXKEHUN. ITO 0bneryaeT paboTy TexnepcoHana, KOTOPbIN CTAIKUBAETCS CO CIOXHOM
Cpefioil TeCTUPOBAHUSA B COBPEMEHHbIX CeTSX. LUMPOKO M3BECTHO, YTO FOTOBHOCTb KO BCAKUM HEOXMAAHHOCTAM ABNAETCA KJIHOUOM K YCMexy,
MO3BOMIAIOLLMM YCMELHO NPeoaoeBaTh U pa3pellaTh BO3HUKAKOLLME 3aTPYAHEHUS.

He3aBucumo ot 3agaun, Habop uHCTpymeHToB EXpert IP Bceraa nomoxeT Bam paspelunTs BO3HMKLIEE 3aTpyAHeHWe — Oyab TO NpoBepka
IP-noAKNoYeHNs K MapLIpYTM3aTopy C UCMOb30BAHMEM YTUAUTBI Ping, Nouck npobnem ¢ VLAN npu nomowy ytunmtel VLAN Scan nnu nposepka
cepsuca nepeaaun dainnos (FTP) c MCNonb30BaHMEM MHCTPYMEHTA NMPOBEPKM NPOU3BOAUTENLHOCTY FTP. 3TOT Habop MHCTPYMEHTOB NOALEPKMBAETCA
Ha nnatdopmax FTB-1 u FTB-200 v2 v npeacTaBnseT cobon He3aMeHUMbI M3MEPUTENbHbIA KOMMEKC, KOTOPLIA BCerAa NOA, PyKoii B l0boM
MecTe v B Ntoboe Bpems, koraa Bel paboTaete ¢ nnatdopmamm EXFO - He3aBUCUMO OT YCTAHOBMIEHHBIX U PaboTatoWwmMx Moaynet.

KJTIOYEBBIE ®YHKLINU

ObHapyxeHue LAN
CkaHnposaHue VLAN

Ping

Traceroute
MpouseoanTensHocTb FTP

JloctynHocts HTTP

\ Cratuctuka Ethernet-nopta

OCOBEHHOCTHU MNMPOAYKTA
ObHapyxeHune LAN

O6Hapy)KEHVIe LAN akTuBHO onpalwnBaeT ceTeBble yCTpOI;ICTBa ANna nony4vyeHus I/IHCbOpMaLI,I/IVI O NOAKNIYEHHbIX KOMMNbIOTEPAX, CepBepax,
KOMMYTaTOpax U MaplpyTmniatopax. O6Hapy)KEHHbIe yCTpOVICTBa, NnoAKN4YeHHbIe K CeTU, BbIBOAATCA B CMUCKEe BMeCTe C LOMONHUTENbLHON
I/IH(bOpMaU,IAeVI 0 KaXA0oM yCTp0I7ICTBe (Hanpwmep, IP—ap,pec, AOMEHHOE UMA, NpeaoCTaBiaemMble CEPBUCHI, AAMNHUCTPATOP, PACNONOXEHNE U T.M.).
anAOCTaBﬂﬂEMbIe METPUKW BKNKOYAOT IP—ap,pec O6Hapy)KEHHbIX KOMMNbIOTEPOB BMECTE C UX CETEBLIMU afpecCaMU, MAC—ap,pecaMM n MHd)OpMaLLMeVI
SNMP.

CkaHupoBaHue VLAN

OyHKUMs ckaHMpoBaHus VLAN BbIBOAUT CNUCOK BCex NpucyTcTaytowmx VLAN B IP-ceTu, K KOTOPOI NoAKAoYeH TecTep. OH NO3BONAET ONPeAEnnTb
Hanuuve BnoxeHHbix VLAN 1o Tpex ypoBHeit Braybb. Pe3ynbTaT 3akntouaeTcs B Bbigaye Homepa VLAN, npuoputeTa U KONMYeCTBa KafpoB. ITOT
WHCTPYMEHT nosne3eH 415 0bHapykeHUs HACTPOEHHbIX Ans AaHHoro nopTa VLAN 1 MCnonb3oBaHWs NOAOCkl Nponyckanus ans kaxaon VLAN, a
Takxe AAET BO3MOXKHOCTb 0BHApPY)KeHWs oWMboK B HacTpoike VLAN.

Ping

MHCTpyMeHT ping npoBepseT Hannume IP-coeanHeHns K apyromy, paboTatoliemy Ha NpoTokone IP ycTpoiicTBy, C NOMOLLbIO OTMPAaBKM 3X0-3anpoca
ICMP B CTOPOHY KOHEYHOrO YCTPOMCTBa U oxuaaHus ICMP-oTBeTa Ans NPOBEPKN COEAMHEHUA MeXAY OKOHEYHbIMU TOYKaMu. JLonosHUTENbHO
TaKxe NpeoCcTaBnfeTca MHGOPMaLMA O BPEMEHN NMPOXOXKAEHUS TyAA-00paTHO (3a4ePXKKM) AN NAKETOB, OTMNPABAEHHbIX JIOKA/IbHbIM YCTPONCTBOM
B CTOPOHY YCTPOICTBA HA yAaNE€HHOM KOHLe. [lpyras MHbopMaLLMs BKIOYAET OTMPABAEHHbIE U NOTEPAHHbIE NMAKEThI.

Traceroute

Tect Traceroute npeACTaBAAeT COBON MHCTPYMEHT AJ1S MOMCKA HEMCMPABHOCTEN, KOTOPbIN MO3BOASAET BLIABUTL MAPLLPYT, MO KOTOPOMY MPOXOAUT
IP-nakeT B IP-ceTW. ITOT UHCTPYMEHT UAEHTUDULMPYET y3/bl (hops), KOTOPbIE MAKET NepecekaeT, nepemeLLancs K agpecary. MHbopmMauws, kotopas
NpeAoCTaBNSETCA AAHHBIM MHCTPYMEHTOM, BK/OYAET: IP-aapeca y3/10B U KONMYECTBO MPbIKKOB A0 3TOrO Y3/1a, a TaKkKe 06LL,ee KOMMYecTBO Y3108
[0 YCTPOWCTBA Ha3HaueHws. MprMepoM 1CNosb30BaHUA YTUANTLI traceroute MOXeT MOCYXUTb UAEHTUDUKALMS MAPLLIPYTU3ATOPOB Ha NYTU AR
0bHapyxeHus nNpobieM ¢ MapLIpyTU3aLmMen Uy BbIABNEHWE NPobaeM co Wio3amMmu 6e30MacHOCTM, KOTopble MOTYT 6110KMpoBaTh NakeTsl ICMP.

TecTnpoBaHue ceTeit

E=/\I \J | Crepyiowero Nokonenus
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TectupoBaHue npoussogutenbHoctun FTP

FTP no3gonset nepeaasats hansbl Mexay nokanbHbiM MK 1 yaaneHHsiM FTP-cepeepom. Micnonb3ys FTP, Bbl MOXeTe noaknounTbes K FTP-cepeepy
¥ NONOXUTb (aliibl Ha cepBep MK 3arpy3nTb dannsl ¢ cepeepa. Mepesaya daina BKIOYAET B Cebs YCTAaHOBNEHWE [BYX BUAOB COEAMHEHUS:
KOHTPOJIbHOE 1 «Mnepefaya AaHHbIX».

TWNUYHBIM NCMONBb30BAHMEM MHCTPYMEHTA M3MEPEHNA NPOn3BOANTENbHOCTY FTP ABNAeTCS M3MepeHne AOCTYMHOCTM 1 BpemMeHn oTBeTa FTP-cepBepa.
TOT TeCT MOXeT BblTb HACTPOEH AN1A 3arpy3ku daiina Ha cepBep, CKAUMBaAHMA C CepBepa MK BbINONHEHUs 0benx 3aaay. dann reHepupyeTcsa
TECTOM U nepesaeTcs B yKazaHHOe MeCTo.

AoctynHoctb HTTP

TecTnpoBaHue goctynHoctn HTTP no3BonseT uamMeputb AOCTYNHOCTb U BpeMs oTBeTa HTTP-cepBepa C MOMOLLbIO 3arpy3Ku web-cTpaHuLbl.
Pe3ynbTaTbl BK/IHOYAKOT BpeMs yCcTaHOBKM TCP-coeauHeHus, obliee Bpems 3arpy3ku CTpaHuLbl, KOJMYECTBO NMepeHanpaBieHuin U Bpems
nepeHanpaenieHus.

TEXHUYECKUE XAPAKTEPUCTUKU

KOH®UTYPALIUN UHTEPGENCA LAN
IP-appec (ctatuyecknit unu DHCP)

Macka nogcetu

Llinio3 no ymonyaHuto

DNS-cepsep

VLAN

~
&

CTATUCTUKA MNMOPTA/ETHERNET

CraTyc nuHum Kappos oTnpasneHo/nonyyeHo
CKkopoCTb IMHUM BaiToB oTnpasneHo/nony4yeHo
JlomMeHHOe nMs OTOpOLLEHHbIX KaApOB

Tx Konnmsuin

Kaapos c ownbkamu

~
&

MHCTPYMEHTbI TECTUPOBAHUA IP

ObHapyxeHue LAN IP-y3na, MAC-aapec, AOMeHHOe UM3, NpesfocTaBnsemble cepuchl, SNMP- nHdbopmauums

CkaHuposaHue VLAN Homep VLAN, npuopuTeT 1 cyeTynKk Kaapos

Ping Bpems Tyaa-06patHO (MUHUMA/IbHOE /MAaKCUMasIbHOE /CPeAHEE), OTNPABIEHO MAKETOB U NOTEPSHHBIE MAKETI
Traceroute IP-aapec y3na, KONMYeCTBO MPbIKKOB, 0bLLEe KONNYECTBO MPbHKKOB 4,0 MeCTa Ha3HayYeHUs

IP-azipec cepeepa, HayasbHOe BpeMs NPUBETCTBUS, BPEMA JIOMMHA, BPeMs 3arpy3Ki Ha cepsep, NponyckHas CNocobHOCTb Ans

MpownseoauTensHocTb FTP
POUSBOAUTENHOCT 3arpysKku, BpemMs CKauuBaHus, NponyckHas cCnocobHOCTb CKAYMBaHUsA, pasmep

\ﬂ.oc-rynuocn HTTP Bpems nozknioueHns, obluiee Bpems 3arpy3ku CTPaHWLbl, KOMYECTBO NepeHanpasneHuin 1 Bpems nepeHanpasneHns

-
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Cnepytowero Mokonenus




00O "TexaHkoM" KoHTponbHO-U3MepuTesibHble Npubopbl 1 obopyaoBaHne www.tehencom.com
NHcTpymeHTol and TectuposaHus [P - EXpert IP

MH®OPMALINA 14 3AKA3A

EXpert IP = Habop TectoB ans IP/Ethernet
Bkntouaet: MpoussoautensHocTs FTP, JoctynHocts HTTP, Ckanuposanue VLAN, ObHapyxeHue LAN, Ping, Traceroute, Ctatuctuka nopta IP/Ethernet

OaHa nuueHsus ans nnatdopm FTB-1 u FTB-200 v2
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NHCTpYyMeHTbl ANA TeCTUPOBaHUA
VolP - EXpert VoIP

MPOrPAMMHOE OBECIEYEHUE )11 TECTUPOBAHUA

(s oo
Voice Quaty Symmary Mercs

] racketossi®)
Namber of Packet Sent

Trace Route

Bceraa AoCTynHbI HABOp MHCTPYMEHTOB KOHTPONSA KauecTBa VolP-3BOHKa, cneuuasnbHO
CO34aHHbIN ANg 06CcnyXMBaHUA M 3KCNyaTauum

KJTKOYEBBLIE OCOBEHHOCTU N NPEUMYILECTBA

MHCTpyMeHT ang reHepaumm 380HKoB VoIP, ans BkntouaeT nonHbin AnanasoH MeTpuk RTP ana noncka
TECTUPOBAHMS, aKTVBALLMM M NOUCKA HEMCNPABHOCTEN HeMCNpPaBHOCTEN

VIHTYUTUBHBIN MHTepdenc nosb3osatens Aas bbicTpont Moppepxneaet MeTpukmn kauectea MOS u R-thakTtop
OLLeHKM KavecTBa cepaucos VolP

EaMHBIN HAbOP UHCTPYMEHTOB W MHTEPdENC TECTUPOBAHMS
HacTpauBaemble mopory Ans YnpoLeHHOro TeCTUPOBAHNS 415 BCeX nnathopm

C OLLEHKOM MO KPUTEPUIO «FOJEH/HErOAEH»

Joctynen ans nnatpopm FTB-1 n FTB-200 v2

MVOIP
TEST TOOLS

MoaaepXu1BaeTCA WMPOKMIA BbIGOP MPOTOKO/OB
curHanmsauumm, ekatovas SIP, SCCP, H.248/Megaco n
H.323, ana paboTsl ¢ 6GONLIUINHCTBOM MPUOKEHNI

= = | Tectuposaume ceteit
Cnepytowero Mokonenus
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MPOBEPKA NPOU3BOAUTEJIBHOCTU CEPBUCA VolP

WHCTpymeHTbl ana TectupoBaHus VolP Expert VolP npenctasnsioT coboi nporpaMMHoe npunoxexue ans naatdopm EXFO, koTopoe no3sonseT
NPOBOAMNTb OLLEHKY NPOU3BOAUTENLHOCTY NPUOXeHUI VOIP Npy akTUBALMM CEPBUCOB, MOUCKE U YCTPAHEHWM HEUCTIPABHOCTEN B CETAX NpeanpusTUit
1 npoBainaepos. Moaaepxusaemoe Ha nnathopmax FTB-1 u FTB-200 v2, ¢ noaaepxusatowen EXpert VolP-nnatdopmsl, NpUioxeHne reHepupyet
OAMH 3BOHOK VOIP, KOTOpbIA OTNPABNSETCS MO HA Apyrylo nnatdopmy EXFO, unm Ha noboit VolP-TenedoH. TeCTOBbI 3BOHOK MOXET ObITb
rO/I0COBBIM WM MOXET UCMONb30BaTh NPeHAa3HAUeHHbIN AJ1s 3TOro ayauodaiin Ans reHepauum TectoBoro Tpaduka. EXpert VolP noaaepkusaet
HECKO/IbKO TEXHOMOruA curHanusaumu, Bkaoyas SIP, SCCP, H.323 u H.248, ana obecneyeHns cOBMeCTUMOCTY C bonbluMHCTBOM VolP-cpes,
KOTOpbIE UCMOb3YITCA B OTPAC/N.

EXpert VoIP obnagaet UCKNOUNTENbHO MMOKOW CPpeaoi HaCTPOWKK, KoTopas obecrnedynBaeT MaKCMMabHbI KOHTPO/b Hajd, NapaMeTpamu TecTa,
W Mpu 3TOM COXPaHAeT yA06CTBO Nosb30BaHNA. VHTYUTUBHbIN NMONb30BATENbCKUN MHTEPdENC OCHALLEH CaMO COBPEMEHHOW KOHLLEMNTYalbHOM
Mozenbio EXFO, koTopasi No3BONAET AaXe HEOMbITHOMY MOJb30BATESN0 ObICTPO HACTPOUTL 1 3aMyCTUTL TECT. Bce TeCTbl NOAAEPXKMBAIOT CTAHAAPTHbIN
Habop MEeTPUK KayecTBa, KOTOPbIE BK/IKOYAIOT CPEAHION CyObeKTUBHYIO OLEHKY KayecTBa (MOS), R-dakTop 1 nonHbIn Habop MeTpUK NoTepb
npoTokona peasibHOro BpeMeHu (RTP). MeTpuku MOryT b6biTb CKOMOMHMPOBAHbI C HACTPaUBAEMbIMU NMOPOrOBbLIMI 3HAYEHUAMMU AN YNPOLLEHNS
MPOBEPKU CEPBUCA UM YCKOPEHUS NMOUCKA HEUCNPABHOCTEN.

TecTbl BbINOMHATCA MexXay AByMs nnatdopmamu ¢ EXpert VolP unu B cTopoHy okoHeuyHol Touku VolP (Takoii, kak npokcu-cepsep SIP,
nporpamMMmHbii TenehoH unm TenedoH, Hanpumep, ATA). Mnatdopma, KoTopas 3anyckaeT TeCT, MUHULMMPYET 3BOHOK, HACTpanBaeT Mena—KaHan,
nepeaaeT MeAna-AaHHble U BbIZAET CTAaTUCTUYECKYIO MHAOPMALLMIO. B 3aBMCMOCTY OT TIMA OKOHEYHOTro 0D0PYA0BaHMS, OHO OTBEYAET HA 3BOHOK,
nepeAaeT Meaua-AaHHbIe U COBUPAET CTAaTUCTUKY. TecTbl CepBMCa MOTYT OMPOCUTh OKOHeYHOoe 0bopyaoBaHME ANs onpeneneHns LOCTYMHOCTM
UAK N1 YCTAHOBKW 3BOHKA.

MporpaMmMHbIi

(pecnoHpeHT

- IP TenedoH
{pecnoHAaeHT)

FTB-1
(pecnoHAaeHT)

FTB-200 v2
(KoHTponnep)

KJIIO4EBLIE OCOBEHHOCTU

VIHTYMTUBHBIN MONb30BATENLCKNI MHTEPdENC AN BbICTPOI NPOBEPKM KayecTsa rosioca B cepaucax VolP

HacTpavBaemble MOPOroBble 3HAYEHWs /15 YNPOLLEHHON OLLEHKU MO KPUTEPUIO «FOZLeH/HeroAeH»

MoAAepKKa WMPOKOro AMana3oHa MPOTOKONOB CUrHaNM3aLmMm, Bkntoyaowwmx SIP, SCCP, H.248/Megaco v H.323, ans 60MbWMHCTBA NPUAOKEHNI
Moazepxka nonHoro AuanasoHa RTP-MeTpuK 415 NoMcKa W yCTpaHeHWs HeUcnpaBHOCTeN

Moanepkka MeTpuk Kayecta: MOS v R-dakTop

KoHdurypauum Tecta MoryT 6bITb NPeABaPUTEIbHO HACTPOEHHBIMU U COXPAHEHHBIMU AJ1S BLICTPOrO MOBTOPSIOLWLErOCS TECTUPOBAHMA

JloCTynHbl NOAPOBHbIE OTYETHI A5 OTCAEKMBAHMA U AOKYMEHTUPOBAHUS U3MEHEHNN B CEPBUCE

[JocTynHo ans paboTsl ¢ npunoxeHusmu B cpepe FTB-1 n FTB-200 v2

\ELI.VIHOO6pa3HI>Il7I Habop MHCTPYMEHTOB U MHTEPGEICOB AN BCeX nnaThopm )

TecTnpoBaHue ceTeit
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OCOBEHHOCTH MNMPOAYKTA

TectupoBaHue cetn RTP

Tect cet VoIP RTP sBnfeTCA OCHOBHbIM TeCTOM npunoxeHus EXpert VolP. 3To TecT, KOTOPbIA NPOBOANTCS Mexay ABYyX VoIP-ycTpoiicTs ¢
NOMOLLb0 OTNPaBkN RTP-nakeToB, No3BOMAET U3MEPUTL BCe OTHOCALMeCS K VoIP napameTpsl. Bca nopaepxkuBaemas hyHKLUMOHANLHOCTb 3TOIO
TecTa CooTBeTCTBYeT pekoMeHaaumsm RFC 1889. Tect RTP-cetn cumynupyet VolP-Tpaduk, otnpasnss RTP-nakeTbl Mexay TeCTepOM, KOTOPbIA
VHWULMUPYET NOTOK, W PECOHAEHTOM, KOTOPbIN MHULMMPYET OTMNPABKY COBCTBEHHOIO NOTOKA B CTOPOHY KOHTPOIMPYIOLLErO U3MepeHHe TecTepa.

lMpoToKonbl curHanusauuun

MpunoxeHue EXpert VolIP 6b110 co34aHO0 Ans NoAAepKKM bonblioro pasHoobpasus VolP-cpes, ans obecneyeHns MakCUMaIbHOW YHUBEPCTbHOCTM
paboTbl. TakM 0Opa3oM, NPUNOXKEHNE MOXET ObITb HACTPOEHO AN UCMOJb30BAHMUA HEKOTOPLIX Hauboee 4acTo UCMOMb3yeMbIX MPOTOKONOB
curHanmsaumm 3soHka VolP, Bkatouas SIP, SCCP, H.248/Megaco n H.323.

N3MepeHMe KauecTBa rosoca

MpunoxeHne EXpert VolP BkoYaeT NonHblii HA6OP METPUK KayecTBa ronoca, BKodarowmx MOS, R-thakTop v hakTopsl Aerpagauum, Kotopble
OCHOBbIBAIOTCA HA KOAEKe, 3a/lepKKe U MOTepsX NakeToB. Bce 3To nomoraeT M30nMpoBath NPobaeMbl C KAUeCTBOM rosoca B CeTu. GyHKLMA
M3MepeHus KayecTBa rosnoca, paspabotaHHas EXFO, paccumnTbiBaeT R-hakTop (ewwe 0AMH CTAaHAAPTU30BaHHBIA NapaMeTp KayecTsa nepenayn)
[N19 3BOHKA, OCHOBAHHOIO Ha pacwuperuax G.107 E-model. 3Tu pacwmpeHus, Takue Kak B3pbIBHAs NOTEPS MaKeTOB, MO3BONAT bosee TOYHO
npeackasarb CyObeKTUBHYIO OLLEHKY KauecTBa, KOTOPYIO CYLLALLMIA MOT Bbl MPUCBOUTL A 3TOrO 3BOHKA. R-(aKTop 3aTeM KOHBEPTUPYeTCs B
3HayeHne EXFO MOS pns nonyyeHns 3HayeHUs pa3roBOPHOMO KayecTsa.

Mcnonb3yembit B npunoxenun anroputm EXFO MOS ocHoBaH Ha pekoMeHgauum ITU-T P.800, koTopas Mo3BOSET MOAYYUTb 0ObEKTUBHOE
“3MepeHu1e Ha OCHOBe CyObeKTUBHOrO TeCTMpoBaHus. Kopnopauus EXFO MHBeCTMpOBana 3HaunUTeNbHbIE PECYPCh B PA3BUTUE U OTIAAKY NrOpUTMa
EXFO MOS, v OH ycnewHo npoLes CPaBHUTEbHbIE UCMLITAHWA C U3BECTHBIMU KOMMEPYECKU AOCTYMHbIMU anropuTMamm.

TEXHUYECKUE XAPAKTEPUCTUKU

KOH®UTYPALIUW LAN-UHTEP®ENCA
IP-appec (cTatuyecknit unu DHCP)

Macka noacetu

Llinio3 no ymonuaHuto

DNS-cepsep

LAN

(<
o

MPOTOKOJ1bl CUTHANTU3ALINU
SIP
SCCp

H.323

H.248/Megaco
.

=

G.711

G.722

G.723

G.726

G.728

G.729 (A, Bn AB)
-

o
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METPUKW KAYECTBA rOJIOCA

PasrosopHbiit MOS [Jerpagaums u3-3a kogeka
Monb3oBaTenbckuit R-thaktop [Jlerpasaums n3-3a 3a4epxku
¥ [Jlerpasaums n3-3a NOTEPAHHbIX NakeToB )

METPUKWU RTP

CyeTunK nakeTos MMakeTbl, NpULeALINE HE MO MOPSAKY

MoTepAHHbIE NaKeTbl Jybnunpytowmecs nakeTbl

Ono3aasLumne naketbl Konnyecteo neprosoBs € notepsamu

Mpuweawme paHbLue NakeTbl Pasmep nepuoaa c notepsamMu (MUHUMAbHbIA/ MAKCUMAbHbIN /CPeaHNI)

0bluee KONMYECTBO YTEPSHHBIX

Tun noTepsb NaKeTos
NaKeToB (CYETUNK /%) P

MNoTeps ayamo

~
-

HACTPAUBAEMbIE NMOPOIN «TOAEH/HETOZLEH»

MakcumanbHbI LKUTTEP
MakcumanbHas 3azepxka
MakcumanbHas noteps nakeTos

MakcuManbHbI pa3roBopHbidi MOS

=

\MVIHVIMam:HbIVI nonb30BaTenbCckuin R-taktop

MHOOPMALINA 14 3AKA3A

EXpert VolP = MporpamMmmHoe obecrneyeHne, OCHOBAHHOE Ha TeCTUPOBaHUM RTP-3BOHKA, BK/IIOYAIOLLEE aHA/IN3 NOTEPb MAKETOB,
[OKMTTEP M MOJHbIE METPUKN KOHTPONA KayecTsa

Onuun

EXpert SIP = MNMopaepxka curHanusaumm 38oHka SIP ana EXpert VolP

EXpert SCCP = MNopaepxka curHanusaumm 38oHka SCCP ans EXpert VolP

EXpert H.323 = MNopaepxka curHannzaumm 3s8oHka H.323 ans EXpert VolPP
EXpert H.248 =TMopaaepxka curHanusaumuv 3soHka H.248/Megaco ans EXpert VolP

-
S
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EXpert Test Tools

PLATFORM SOFTWARE TOOLS FOR TESTING IP-BASED SERVICES
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Comprehensive triple-play test suite for FTTx/FTTH and commercial deployments.

SPEC SHEET

I P > Combines six of the most common IP test tools into one: ping, traceroute,
HTTP availability, FTP performance, VLAN scan and LAN discovery
TEST TOOLS > Tests connectivity, throughput and response time

> Automatically detects up to 100 VLANs on a link
> Platform compatibility: FTB-1 and FTB-200

Vo I P > Generates VolP calls
> Fast verification of voice quality, thanks to intuitive user interface

TESTTOOLS > Configurable pass/fail thresholds for simplified testing
> Supports most common signaling protocols: SIP, H.323, H.248, SCCP
> Supports MQS, R-factor and RTP metrics
> Platform compatibility: FTB-1 and FTB-200

m I PTV > Powerful solution for IPTV quality assessment

TEST TOOLS > Set-top-box emulation and passive monitoring of IPTV streams
> Real-time video preview

>Analyzes up to 10 video streams
> Comprehensive QoS and QoE metrics including MOS score
> Platform compatibility: FTB-1 and FTB-200
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COMBINE ALL TOOLS FOR FULL TRIPLE-PLAY TESTING, OR GET THEM INDIVIDUALLY

With the EXpert IP, EXpert VoIP and EXpert IPTV Test Tools, the FTB-1 and FTB-200 platforms are now equipped with triple-play
testing capabilities. This allows technicians to test their voice, video and data services at residential and business premises with
one test unit.

The combination of EXpert test applications and EXFO's FTB-1 OTDR test modules brings to the industry the most comprehensive
and powerful triple-play solution in a portable device designed for growing FTTH deployments worldwide.

m |P
TEST TOOLS
m VolP
TEST TOOLS
| m IPTV
TEST TOOLS

PLATFORM APPLICATIONS THAT SPEED UP NETWORK DEPLOYMENTS,
AVAILABLE THROUGH THE FTB ECOSYSTEM

EXFO'’s FTB Ecosystem* is software-scalable. What this means is that from the moment you purchase your solution, you know
that its productivity will always be improved with apps, software upgrades and updates—a truly future-proof approach. EXpert Test
Tools are merely one of the many applications provided through the FTB Ecosystem.

* The FTB Ecosystem gathers EXFQ’s family of portable platforms and modules, the EXFO Connect cloud-based test management environment, and a growing offering of software applications.

TRY ANY OF THE EXPERT TOOLS FOR FREE ON YOUR FTB PLATFORM

EXFO gives you the opportunity to download the latest EXpert Tools and try them for free for a limited time.
Simply log on to www.EXFO.com/EXFO-Store and download the applications to find out just how easy it is
to add new functions and upgrades to your FTB platform.
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VolP SERVICE PERFORMANCE VALIDATION

EXpert VoIP Test Tools is an EXFO platform-based software application that provides voice-over-IP (VolP) performance validation
for service turn up and troubleshooting in enterprise and service provider networks. Supported on the FTB-1 and FTB-200
platforms, the application generates a single VolP call from an EXpert VolP-enabled platform to another EXFO platform supporting
the application or any IP phone. The test calls can either be “live” or use a predefined audio file for test traffic. EXpert VolP
supports several signaling technologies including SIP, SCCP, H.323 and H.248 to ensure compatibility with the majority of VolP
environments currently used in the industry.

EXpert VolP boasts a highly configurable test interface to maximize control over the test parameters yet maintains a strong
emphasis on usability. The intuitive user interface features EXFQO's latest generation framework that allows even the uninitiated
user the ability to quickly set up and run tests. All tests support a uniform set of quality metrics that include opinion score (MOS),
R-factor and a full range of real-time protocol (RTP) loss metrics, which combine with configurable thresholds to simplify service
validation or accelerate troubleshooting.

Tests are executed between two EXpert VolP-enabled platforms or to a VolP endpoint (such as a SIP proxy server, soft phone
or telephone, i.e., ATA). The platform that launches the test initiates a call, sets up a media channel, transmits media and reports
statistics. Depending on the endpoint, it answers the call, transmits media and gathers statistics. Service tests can query the
endpoint to determine availability or to set up a call.

PRODUCT HIGHLIGHTS

RTP Network Test

The VolP RTP Network test is the base test of the EXpert VolP Test Tools application. This peer-to-peer test measures VolP-related
parameters by streaming RTP packets between two endpoints. All supported functionality for this test conforms to RFC 1889.
The RTP Network test simulates VolP traffic by streaming RTP packets between a controller test set, which initiates the packet
stream, and a responder endpoint that initiates its own stream to the controller test set.

Signaling Protocols

EXpert VolP has been designed to support a wide variety of VolP environments to ensure the maximum utility of the tools. As such
the application can be configured to use some of the most frequently used VolP call signaling protocols including SIP, SCCP,
H.248/Megaco and H.323.

Voice Quality Metrics

The EXpert VoIP Test Tools base application includes a full set of voice quality metrics including MOS, R-factor and degradation
factors based on codec, latency and packet loss to help pinpoint the source of any voice quality issues. EXFO's voice quality
measurement agent calculates R-factor (another standardized transmission quality rating) for a call based on the G.107 E-model
extensions. These model extension factors such as packet loss burst to more accurately predict the subjective score a listener
would assign that call. The R-factor is then converted to an EXFO MOS score. The EXpert VolIP tests report the raw R-factor and
EXFO's MOS voice quality results for conversational call quality.

The EXFO MOS algorithm used in the application is based on the ITU-T P.800 recommendation, which provides an objective
measurement to subjective testing. EXFO has invested significant resources into developing and refining the EXFO MOS algorithm
and it has been successfully benchmarked against leading commercially available algorithms.
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SIX TOOLS, ONE APPLICATION

EXpert IP Test Tools is an EXFO platform-based software application that brings together six commonly used test tools into one
application to help field technicians deal with the complex testing environments of today's networks. As any technician knows,
being prepared for the unexpected is key to successfully getting through the day and solving customer issues.

Whether it is to verify IP connectivity to a router or customer endpoint using the Ping tool, debugging VLAN issues with VLAN
Scan or verifying a file transfer protocol (FTP) service using the FTP performance tool, EXpert IP Test Tools has you covered.
Supported on the FTB-1 and FTB-200 test platforms, it is an indispensable test kit that is always available for use anywhere and
anytime you are using EXFO's test platforms—regardless of the specific module in use.

PRODUCT HIGHLIGHTS
LAN Discovery

LAN Discovery actively interrogates network devices to learn about attached hosts, servers, switches and routers. The discovered
devices connected to the network are listed and additional details about each device are provided such as IP address, domain
name, services provided, administrator, location, etc. Metrics provided include the IP address of the discovered hosts along with
the network address, MAC address and SNMP information.

VLAN Scan

VLAN Scan detects and lists all the VLANs present on the IP network the test set is connected to. It can support the detection
of nested VLANSs on up to three layers. Results include the VLAN number, priority, and frame count. This tool is useful to discover
configured VLANSs on a port and bandwidth utilization per VLAN as well as providing the ability to detect VLAN configuration errors.

Ping
The Ping tool validates if there is IP connectivity to another IP-enabled device (host) by sending control message protocol (ICMP)
echo request packets to the destination device and waiting for an ICMP response to validate the end-to-end connection.

In addition, it also provides a round-trip time (latency) for packets sent by the local device to the destination far-end device. Other
metrics include sent and lost packets.

Traceroute

The Traceroute test is a troubleshooting tool that discovers the path taken by IP packets across an IP network. It identifies the
nodes or “hops” that the packet traversed on its way to the destination. The information provided by the tool includes the IP
address of the nodes and the number of hops to that node and the total hops to reach the destination node. An example of how
the traceroute tool can be used is to identify the routers along a data path to discover routing problems or to highlight firewall
issues that may be blocking ICMP packets.

FTP Performance Test

FTP allows the transfer of files between a local PC and a remote FTP server. Using FTP, you can connect to an FTP server and
transfer files in either direction by uploading a file to or downloading a file from an FTP server. File transfer involves two types of
connections, a control connection and a data connection.

A typical use of the FTP Performance test tool is to measure the availability and response time of an FTP server. This test can be
configured to upload a file to the server, download a file from the server or perform both tasks. The file is generated by the test
and transferred to the specified location.

HTTP Availability

The HTTP Availability test measures the availability and response time of a hypertext transfer protocol (HTTP) server by downloading
a web page. Results include the TCP connection time, the total page download time, the number of redirects and the redirect time.

i
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POWERFUL IPTV ANALYZER ey 15 =
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Set-Top-Box Emulation s e

The EXpert IPTV Test Tools allow technicians to emulate an actual set-top box. When operating in that mode, the application
can join and leave live IPTV channels. The user can connect and view one or several standard-definition or high-definition
videos simultaneously, or request a specific one.

Passive or Promiscuous Mode

The Passive mode allows the Expert IPTV Test Tools application to seamlessly discover, view and provide metrics for any IPTV
stream available on a specific link. No application configuration is required, and the user can run the test without being familiar
with the application.

Multiple Video Streams Analysis

The EXpert IPTV application can analyze up to 10 video streams simultaneously. It also allows joining (so the user can view the
stream) and leaving the discovered and selected streams simultaneously. This time-saving feature can be used for STB emulation
as well as in Passive mode.

Video-on-Demand

The video-on-demand (VoD) feature of the EXpert IPTV Test Tools allows the user to request a specific video channel and connect
to it. Valuable video metrics and analysis are then provided as well as a live view of the stream.
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TECHNICAL SPECIFICATIONS

Interface 10/100/1000 Ethernet
Platforms FTB-1 and FTB-200
EXpert IP Test Tools Ping

Traceroute

FTP performance
HTTP availability
VLAN scan

LAN discovery

EXpert VolP Test Tools SIP, H.323, SCCP, H.248/Megaco
MOS and R-factor
RTP metrics
G.711, G.722, G.723, G.728 G.729 (A and B)

EXpert IPTV Test Tools IGMP versions 2 and 3
MPEG2, MPEG4 part 2&10 (H.264), Mediaroom/MS-IPTV
Live video preview
Up to 10 simultaneous streams
Transport packet metrics
RTP packet metrics
Video perceptual quality metrics
Audio description information
MPEG2-TS TR101290 Priority 1 and Priority 2

ORDERING INFORMATION

EXpert IP = IP/Ethernet test tool suite
Includes: FTP performance, HTTP availability, VLAN scan, LAN discovery, ping, traceroute, IP/Ethernet port statistics
Single license for the FTB-1 and FTB-200 platforms

EXpert VolP = RTP base call testing software application including packet loss analysis, jitter measurement and complete voice quality metrics

Options

EXpert SIP= SIP call signaling support for EXpert VoIP

EXpert SCCP = SCCP call signaling support for EXpert VolP

EXpert H.323 = H.328 call signaling support for EXpert VolP

EXpert H.248 = H.248/Megaco call signaling support for EXpert VolP

EXpert IPTV = IPTV test tool suite
Single software to support all IPTV features on the FTB-1 and FTB-200 platforms

EXpert TPP Bundle = Triple-play bundle for voice, video and data testing on the FTB-1 and FTB-200 platforms
Includes: EXpert IP Test Tools, EXpert IPTV Test Tools, EXpert VoIP Test Tools and EXpert SIP
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EXFO Corporate Headquarters > 400 Godin Avenue, Quebec City (Quebec) G1M 2K2 CANADA | Tel.: +1 418 683-0211 | Fax: +1 418 683-2170 | info@EXFO.com
Tollfree: +1 800 663-3936 (USA and Canada) | www.EXFO.com

EXFO America 3400 Waterview Parkway, Suite 100 Richardson, TX 75080 USA Tel.: +1 972 761-9271 Fax: +1 972 761-9067

EXFO Asia 100 Beach Road, #22-01/03 Shaw Tower SINGAPORE 189702 Tel.: +65 6333 8241 Fax: +65 6333 8242

EXFO China 36 North, 3¢ Ring Road East, Dongcheng District Beijing 100013 P.R. CHINA Tel.: + 86 10 5825 7755 Fax: +86 10 5825 7722
Room 1207, Tower C, Global Trade Center

EXFO Europe Omega Enterprise Park, Electron Way Chandlers Ford, Hampshire S053 4SE ENGLAND Tel.: +44 23 8024 6810 Fax: +44 23 8024 6801

EXFO Finland Elektroniikkatie 2 FI-90590 Oulu, FINLAND Tel.: +358 (0)403 010 300 Fax: +358 (0)8 564 5203

EXFO Service A 270 Billerica Road Chelmsford, MA 01824 USA Tel.: +1 978 367-5600 Fax: +1 978 367-5700

EXFO is certified ISO 9001 and attests to the quality of these products. This device complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) this device may not cause
harmful interference, and (2) this device must accept any interference received, including interference that may cause undesired operation. EXFO has made every effort to ensure that the information contained in
this specification sheet is accurate. However, we accept no responsibility for any errors or omissions, and we reserve the right to modify design, characteristics and products at any time without obligation. Units
of measurement in this document conform to Sl standards and practices. In addition, all of EXFO’s manufactured products are compliant with the European Union’s WEEE directive. For more information, please
visit www.EXFO.com/recycle. Contact EXFO for prices and availability or to obtain the phone number of your local EXFO distributor.

For the most recent version of this spec sheet, please go to the EXFO website at www.EXFO.com/specs.

In case of discrepancy, the Web version takes precedence over any printed literature.
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