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1. BBeaeHue

B HacTosIeM pyKOBOICTBE MPeACTaBIeHbI CBEAEHNS 00 OCHOBHbIX QYHKIIMSIX, CITO-
cob6ax MOAKITIOUEH ST M HaCTPOliKe TecTepa-aHaausaTopa ceteit Ethernet BepkyT-ET.

1.1. O6wmne ceBepeHUa

Tectep-aHanusatop ceTeit Ethernet BepkyT-ET (gasee 1Mo TEKCTY TaKxKe «IIpubop»,
«yCTPOICTBO») MpeAHa3HAUeH s MPOBeAeHUsT aHaau3a U JUarHOCTUUYEeCKOro Te-
CTMPOBAHMS TPAKTOB Ha CKopocTsx or 10 M6ut/c mo 1 I'6uT/c, OlleHKM KauecTBa
ycyt, co3aanust 100% Harpysku Ha 060pygOBaHMe U CeTb, M3MEPEHMS ITOIOCHI ITPO-
MTyCKaHMsI, 3aIePXKKM Tlepenaun u JkuTTepa. [Ipubop BHIMOTHSIET TECTUPOBAHME IO
metonuke RFC 2544, pekomenpauun Y.1564, cosgaér Ethernet-mneiid u monyvaer
CTaTUCTUKY IO IPMHMMAEeMOMY U TepefaBaeMomMy Tpaduky.

1.2. OcHOBHbIEe BO3MOXXHOCTU

— TeHeparus u peructpauus Tpaduka c Harpyskoit 1o 100% Ha J11060M YpOBHe
creka TCP/IP.

— JIuama3oH CKOpOCTeit mepemaun JaHHbIX B ceTsx: oT 10 Mout/c mo 1 I'6ut/c.
— H3mepeHMe XapaKTePUCTUK CETEBBIX YCTPOMCTB 1o MeTonyke RFC 2544.

— BER TecTtupoBaHue.

— W3mepenwust o pekoMeHganyuu Y.1564: mpoBepKa Ha cOOTBeTCTBME SLA.

— Tlopgmepskka VLAN Q-in-Q 1 MPLS.

— N3mepeHue makeTHOTO IKUTTepA.

— Pexxum nHTe/LIEKTYaMBHOTO Teida (Smart Loopback) c ogHOBpeMeHHBIM C60-
DPOM CTATUCTUKMU.

— Tlopgpepskka omHOCcTOpoHHMX (One-Way) nsmepeHuit.
— Tonmepskka PTP/IEEE 1588 .
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1.3. KoMnneKkT AOKyMeHTauum

BmecTe ¢ mpu6OpOM MOCTABISIOTCS CIEAYIONIME PYKOBOJCTBA MO SKCIUTyaTallVN:
— «Tecrep-ananusaTop ceteit Ethernet Bepkyr-ET. PyKOBOACTBO MO CTPYKType
MEHIO».

— «Tecrep-ananmu3saTop ceteit Ethernet BepkyT-ET. PyKOBOZACTBO 10 TeCTUPOBA-
HUIO»

— «Tecrep-aHanusaTop ceteit Ethernet BepkyT-ET. PyKoBOACTBO 10 KOMaHIaM
YOAJIEHHOTO yIIpaBaeHUsI»

1.4. KoMnaeKT nocTtaBKu

KommiekT rocTaBku TeCTepa-aHaJin3aTopa BepKyT—ET 3aBMCHUT OT 3aKa3a U IIpu-
Be,ZléH B ITacCIIopTe.



2. Mepbl 6e30nNacHOCTH

— [lo Havasa pa6oThl ¢ mpu6opom BepkyT-ET BHMMAaTEIbHO U3YUUTE HACTOSIIEE
PYKOBOJICTBO I10 3KCIUTyaTalu.

— Eciu npubop TpaHCIIOPTUPOBAJICS WM XPAHWIICS TIPY OTPULIATETbHBIX TEMITE-
paTypax, To IepeJ; BKIIOYeHNEM CIeqyeT BbIIepsKaTh ero B HOPMaTbHBIX KK -
MaTUYeCKMX YCTIOBUSIX He MeHee 2 YacoB.

— VcioBUS 3KCIUTyaTaly AO/KHBI COOTBETCTBOBATh YCIOBUSIM, IIPUBEAEHHBIM
B pasgene A.1.

— Tlpu skcruTyaTauyy mpubopa J0/IKHbI BbITIOTHSIThCS 001I1ie TpeOOBaHMS ITpa-
BWJI MTOXKapHOt 6€30MMacHOCTH!.

— IIuratomas ceTh He TOMKHA MMETh Pe3KMX CKAaUKOB HampsbkeHust. Psamom ¢ pa-
604YMM MECTOM He IOKHO 6bITh MCTOUHMKOB CUIbHBIX MATHUTHBIX U 3JIEKTPU-
YyeCcKUX MOoJIei.

— Heobxomyumo o6eperatsh Mpu6Op OT YIapOB, MOMAagaHUs BIaru U MbUIA, TIPO-
JOIKUTENBbHOTO BO31eCTBYSI IPSIMBIX COMTHEYHBIX JTy4eii.

— TIpu DIUTENbHBIX TIepepbIBaxX B paboTe PeKOMEHIYETCSI OTKII0YATh GJIOK -
TaHus Mpubopa oT CeTu.



3. NMoaroTtoBKa K pa6oTte

Ilo Havasia paboThl ¢ Ipubopom BepkyT-ET HEO6XOAMMO BBITTOTHUTH CIEAYIOLIE
IeincTBUS:

1. IMocne n3BneyeHus yCTPOICTBA U3 YIIAKOBKY IIPOU3BECTY BHEIIHMII OCMOTP U
TIPOBEPUTH KOMILJIEKTHOCTb B COOTBETCTBUM C TACIIOPTOM.

2. Ecnu mpu60p TpaHCIOPTUPOBAJICS MUY XPAHWIICS ITPU OTPULIATETbHbIX TEMIIE-
paTypax, To Iepe[] BKIIOYeHMEM CIeyeT BbIAEPKATh €r0 B HOPMaIbHBIX K-
MaTUYECKUX YCIOBUSIX HE MEHee 2 YacoB.

3. MMogxmounTh 6JIOK MUTAHUS K pa3beMY IMUTaHMUs Mpubopa (cM. puc. 4.6), a 3a-
TeM K 371eKTpUYecKoil poseTke. [Towie moaKIIOYeHNST 3ar0paeTcsl MHAMKATOP
«Power» (cM. paszen 4.6).

4. BKIIOYMTD IPUOOP, HaskaB Ha KIaBUIIY Q (cm. paspen 4.1).

IIpumeuanue. Tlonpo6Has nHbopMauus o paboTe ¢ MEHIO NpeNCTaBieHa B GpPOIIOpe
«Tecrep-ananu3sarop ceteii Ethernet BepkyT-ET. PyKOBOACTBO IO CTPYKTYPe MEHIO».



4. BHewHU" BUA,

TecToBble NOPTbl

CBETOANOAHbIE

VHANKATOPbI

avcnnei
% - pa3bemMbl 6OKOBOI NaHenn
fﬂ ,,,,,,,,,,,,,,,,,,,,,,,,,,,
e
:

UHAMKaTOp knasuatypa

Power [l V\D ~ GNTT"Honwn

KHOMKa BK/IOYeHNA

Puc. 4.1. BHewHuti 8ud npubopa bepkym-ET
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4.1. BKnw4veHue u BbiKaoueHue npubéopa

s BIIOUEHMS] Npubopa HeOOXOAMMO HAakaTb ¥ YAEPKMBATh KIABUIIY e
B TeueHMe 23 c. ITocie 3arpy3Kky CMCTeMbl Ha 9KpaHe 0TOOpasuTCst MeHIo «<HacTpoitkm»:

BepkyT-ET
HacTpoikm

[apaMeTpbl ceTH
NapameTpr WHTeppencos
YcTaHoBRM npuGopa

Mpopunm
fMor

Hactpoiiky  WHoTpUmMeHTH  WamMepeHua

Puc. 4.2. Meni «bepxym-ET. Hacmpotiku»

711 BBIK/TIOUEHUSI HpM60pa ciegyeT OJHOKPATHO HakKaTh Ha KJIaBUIITY 0, rmocie
Yero Ha SKpaHe ITOABUTCSA COO6IJ_leHI/Ie O BBIK/ITIOUEHUU HpI/IGOpaI

[ A:—— - B:——— - 10:19

BHKANUMTE NpuGop?

Mpudop BHKAKUMTCA qepes 10 cek

La Het

Puc. 4.3. CoobujeHue o 8biKkI01UeHUU hpubopa

[ BBIKTIOUEHVSI IPMOOpa ¢ COXpaHeHMeM BCeX HaCTPOeK HeoOXOOVMO HaxkaThb
Ha KJIaBUIIy F3 WJIM JOKAATHCS aBTOMATUUYECKOTO BBIKITIOUEHNS 110 ucTeueruu 10 c.
IIpy HaskaTUM HA KJIaBUILY F4 TPUOOD BLIKIIOUEH He Oyner.

7151 TpUHYOUTENbHOTO BRIKIIOUEHMSI CIeAyeT HaXkaThb U YA epXMUBaTh KIaBUIILY @
B TeueHMe 4 C.

IIpumeuanue. [IpuHYIUTENbHOE 3aBePILEHNE PAGOTHI UCTIOMb3YETCSI B CIyUae, KOraa mpuéop
repecTal OTBeYaTh Ha HaKATVSI KIaBUII VIV BO3HYMKIIA SKCTPEHHAs! HEOOXOAVIMOCTD BBIKITIO-
yeHus. [Ipy 9TOM HACTPOIKY MPKUOGOPa He COXPAHSIIOTCSI.

10



4. BHewHn BMA,

4.2. TecTtoBble NOPTbI

B

Puc. 4.4. Bepxnas naxens npubopa bepkym-ET

Bepxusst manenb npubopa bepkyT-ET nmeeT naBa mmopta (A u B) 1151 TOAK/ITIOUEHMS
K TecTupyemMoMy ycrpoiicTBy miu cetu Ethernet/Gigabit Ethernet. Kaskaplit mopr co-
nepxut 2 pazbéma — RJ-45 u SFP. Bo BpeMs TeCTMPOBaHMS UCIIONb3YETCSI TOMBKO
OIVH U3 Pa3bEMOB.

4.3. NHAUKaTOPbl COCTOSAHMUS MOPTOB

IMoptsl A u B npubopa BepkyT-ET uMel0T ABa CBETOAMOLHBIX MHAMKATOPA IJISI
OIpefie/IeHNsI COCTOSIHUS Y aKTMBHOCTM COeAVHeHMS.

Puc. 4.5. C8emoduodHsle UHOUKAMOpPbL MeCmogblx Nopmos

WHpukatop IIBetr Onucanue

Act OpaHXXeBbIit (MUraeT) UAET IpUeéM/Tiepeada JaHHbIX

— npuémM/nepenayva JaHHbIX He OCYILEeCTBIISIETCS

Link 3e/I8HbIN coeiHeHMe YCTaHOBJIEHO

— CoenMHeHNs HeT

11
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4.4. Pa3zbéMbl 60KOBOM NaHenu

]

microSD

©-c®USB =—xB8 LAN UsB H
T

@

Puc. 4.6. Fokosas naHens npubopa bepkym-ET

Mapkuposka |HaszHnaueHme

o06® TMopxmoueHe BHeIIHero 6J10Ka MUTaHus.
IMopknouenne BHeliHux USB-Hakonuteneit u Wi-Fi agantepos.

USB (USB A) IpumeuaHnue. [IorycKaeTcst UCMOIb30BaTh TOJILKO IPOBEPEHHbIE I PEKOMEH-
noBaHHble nipousBoauTenemM Wi-Fi amanrepsl. [I7s1 MomydeHUsT aKTyaIbHOTO
CIIMCKa aarTepoB CJiefyeT 06paTUThCS B CITYKOY TEXHUUECKOI MOIIEPsKKI
(cm. pasgen 9).
PaspéM C KapToil MaMsaTH, coAepsKalleii MporpaMMHOe obecrieueHue
npubopa.

micro SD

ITpumeuanue. Pa6ora mpubopa 6e3 yCTAaHOBJIIEHHON KapThl HEBO3MOXHA.
HepommycTimMo u3B/IeKaTh KapTy HMaMsTH U3 pasbéma IJIsl MCIIOIb30BaHMs B
IPYTUX YCTPOIACTBAX.

KHormka anmapaTHOTo c6poca.

LAN

VianéHHOe yIpaB/ieHne yCTPOiCTBOM.

USB (USB B)

TTogkniouenme K IIepCOHaJIbHOMY KOMIIbIOTEPDY.

12



4. BHewHn BMA,

4.5. CBeTOAMOAHDbIE MHAUKATOPDI

TX Rx
Link |
° o

| T(Iast Lilnk
[ ] [ ] [ ]

TX Rx

| |Test
o °

A

B

Puc. 4.7. CeemoduodHsle uHOUKamopbwl 1uyesoli naHenu

HNupgukaTop IIBeT CocTosiHue Onucanue
. A coeIVIHEHVEe C TeCTVPYeMbIM 060pyIO-
Link 3€JIEHbIN TOPUT MOCTOSIHHO o by Ll
BaHMEM yCTaHOBJIEHO
KpacCHBI TOPUT MOCTOSTHHO | COeAVHEeHNS HeT
- He TOPUT nHTepdeiic He akTMBEH
T MMTaeT MU TOPUT| ..
Tx 3e/I8HbIN MUIET Nepefada NakeToB
ITOCTOSTHHO
- He TOPUT Nepefiaya MakeToB He OCYILeCTBISIEeTCS
T MWUTaeT WU TOPUT|_ .. ..
Rx 3eI8HBIN MUIET PUEM MTaKeTOB
IIOCTOSIHHO
— He TOPUT MpMEM IIaKeTOB He OCYIIEeCTBIISIeTCS
Test 3€eJIEHbIN TOPUT IIOCTOSIHHO | [IDOBOAMTCSI TECTPOBaHMe
MuraeT BK/IIOYeH peskuM «Llneiid»
pexkum «Illneiid» BHIK/IIOUEH, TECTUPO-
— He TOPUT

BaHMe He [IPOBOAUTCA

Hpumeqauue. HOns 0TO6pa}KeHI/I$l TIOJIMCEV K CBETOAMOIHBIM VMHAMKATOpaM CJIY>XXUT KiIaBU-

ma (cm. paspen 4.7)

4.6. Uupukatop Power

CBeTOAMOOHbBI MHAMKATOP, PACIIONIOKEHHBIN B HUKHEN YaCTy MepeHeil aHenmn
KopITyca mpubopa, 3aropaeTcs py MOAKII0UEHMM BHEIITHEr0 MCTOUHMKA ITUTaHMs :

— 3eJEHbIIi: AKKYMYJISITOPHBIE 3JIEMEHTBI 3aPSIXKE€HbI;

— OpAaHXXEeBbIVi: UIET 3apsij, aKKYMYJISITOPHBIX 3JIEMEHTOB (TI0C/Ie OKOHYaHMS 3a-
psifa MHOMKATOP 3aTOPUTCS 3e/IEHBIM).

— 3eEHbII M KpaTKOBPEMEHHO MUTaeT OpaH)KeBbIM : BBITIO/IHSIETCS IPOBEPKa ak-
KYMYJ/ISITOPHBIX 3JIEMEHTOB Ha YPOBEHb 3apsifia (TIpy ypoBHe 60tee 90 % 3apsiy,

BKJTIOUEH He Oyzer).

13
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4.7. KnaBuartypa

KnaBuma

Onucanue

BxnwoueHue/svikntoueHue npudopa (cMm. pasmen 4.1)

I'nasHoe menio
KraBuia Bo3BpaTa B [7IaBHOE MEHIO U3 JII060T0 OAMEHIO.

Hugopmayuonnas nanens

KrnaBuiua [y oTo6pakeHust MOAIMUCEN K CBETONMOTHBIM
uHAMKaTopaMm (cM. paszen 4.5). LIBet ¢oHa nmopmmucy cos-
[aJiaeT C LIBETOM COOTBETCTBYIOIIEro MHAMKATOPA.

Besoo

KnaBuia mepexoma B MeHIO wiu nogMeHio. [Ipu BbiGope
MYHKTa MEHIO, MO3BOJISIIONIEr0 BBOAUTh 3HAUEHMS Iapa-
METpPOB, HaXkaTie Ha KJIaBUILY 06eCIeuMBaeT Mepexo] B
PeXuM 3afaHusT JaHHbIX. [IOBTOpHOE HaXkaTue MOATBEp-
KIAeT BBeIEHHbIE 3HAUeHMS.

®| ®

OmmeHa/Bbixod
KnaBuia nepexopa B Ipenpiayliee MeH0. B pexxnme 3aga-
HMUSI JAHHBIX CJTY>KUT JIJIS1 OTMEHBI BBOJIA JAHHBIX.

ul
w

(DyHKL{MOHaﬂbele Kaasuwu

Knasuwiu ynpasnenus Kypcopom

DE®|:
666 lk
OL0(E ek
006 *|*

Knasuwu 68oda yugp, 6yke u cumeosios

14



5. MoaknyeHne K npnbopy

IMogxaoueHune K npubopy bepkyT-ET BbIMOTHSIETCS C TTOMOIIbIO IEPCOHATBHOTO
kommbioTepa (ITIK) mo nnTepdeiicy Ethernet (cm. pasgen 5.2 u 5.3). [Ins1 coenyiHeHUST
ucnonb3yetcs nopT LAN — cucremusbiii mopt 10/100/1000BASE-T, pacrionoskeHHbI
Ha 60KOBOJI TTaHeJTM KopITyca YCTPOoiicTBa (CM. puC. 4.6).

5.1. NapameTpbl NoAKNOYEHUS

Ha mpu6ope BepkyT-ET ycranosiaeHa OC Linux 1 co3/1aHbl IBe YUETHbIE 3aTTUCH:

— root (107b30BaTeNb C HEOTPaHMYEHHBIMM ITpaBaMM): yIpaBieHue daiiniamuy,
ceTeBbIMU MHTepdeiicaMy, yCTaHOBKA ITAKETOB C IPOrPaMMHBIM 06ecIieueH1eM;

— admin (TTosb30BaTeNb): yIpaBieHne GyHKIUAMM TPUGOpa.

Ipumeuanue. Tlon yIETHOI 3aIMCHIO root paboTaTh C MPMOOPOM C/IeAyeT MPedebHO BHI-
MaTeabHO.

B Tabnuiie HYDKe TTpUBEEHbI TTapaMeTPbl JIJIs1 TIEPBOTO MOJKII0YEHMS K TPU6ODY.
[Tocre coemyHEHMSI C TPUOOPOM TAPOY MOKHO MU3MEHUTD, CIeAYS YKA3aHUSIM pa3-
nmena 6.1. IP-agpec mopta LAN 3amaétcst B MeHIO «M3MepeHusi»=-«IlapaMeTpbl MH-
TepdeiicoB».

IMapameTp 3HavyeHMe 10 yMOTYaHUIO
IP-agpec nopra LAN 192.168.0.1

IMaponb fy1s1 y4€THOI 3ammcy root PleaseChangeTheRootPassword
[Maponsb st ya€THOM 3amucy admin PleaseChangeTheAdminPassword

IIpumeuanue. HacTosiTeIbHO PeKOMEHAYETCSI MU3MEHUTD [apoib AJIST YUETHOI 3ammCcH root
MIPY MOAKIIIOUEHUY MPUbopa K ceTy 061Iero moab30BaHus (cM. pasgen 6.1).

15
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5.2. NoakntoueHue no uutepgeicy Ethernet. OC Linux

Ilnst ycraHOBKYM coemmuuenust mexxay ITK u mpu6opom BepkyT-ET crenyert:

1.

Mopxmounts mopT LAN nipu6opa k ITK mam ceTn.

2. BxiounTh npubop, HaskaB Ha KHOIIKY BK/TIOUEHMST/BbIKIIOUEHNST TTUTaHMSI.

4.

. HaIIK OTKpBITh OKHO TepPMMHA/IA ¥ BBECTU KOMaHAY:

BBecTy nmapomnb AJ1s1 UCTIONIb3yeMOJ YUETHON 3aMNUCH.

ssh admin@IP-agpec_nopta_LAN (mn ssh root@IP-appec_nopta_LAN)

B cimyyae ycrienrHoro MoAK/IOUeHMsT B OKHO TepMMHasa 6yieT BbIBeAEeHO IpUIJia-
meHue (puc. 5.1). [Tocste 3TOro MOKHO YIIPaBysITh IPUOOPOM C IMTOMOIIBI0 KOMaH],
TIpefiCTaBlIeHHbIX B 6poirope «Tectep-aHanmu3atop ceteit Ethernet BepkyT-ET. Py-
KOBOZCTBO 10 KOMaHJaM yIaJl€HHOTO yIIPAaBIeHMsI».

File Edit View Terminal Help

es@srvl:~$ ssh admin@l92.168.222.166

admin@l92.168.222.166's password:

Linux etn 3.18.0-mtk-0.0.3+ #5 SMP Tue Aug 11 17:42:50 MSK 2015 armv71
B
Welcome to ETN network analyzer!

R R R R R R R R R R R R R R R R R R R
Last login: Thu Aug 13 09:34:47 2015 from sonic.ddg

Trying 255.255.255.254...

Connected to 255.255.255.254.

Escape character is 'off'.

BERcut-ET Gigabit Ethernet Analyzer. (C) 2008-2015 Metrotek

BERcut-ET# i

Puc. 5.1. IIpuznawerue KOMaHoHOl cmpoKu

5.3. NoakntoveHue no uHTepdeicy Ethernet. 0OC Windows

16

Ilnst yctaHOBKYM coemmuuenust mexxay ITK u mpu6opom BepkyT-ET crienyert:

[ N N A

. HogxmounTs mopt LAN mpu6opa x ITK wiu ceTu.

. 3apars IP-agpec nopra LAN u BoiiTH B cucTeMy.
. BBecTu ums nonb3oBaTessi: admin uau root.

. BBecTu maposnb Ajis BBIGPaHHO YUETHOI 3aITUCH.

. OTKpBITh TEPMMHAJIBHBIN KIUEHT € Togaepskkoii SSH, Hanpumep PuTTY.



6. KoHdurypauua npubopa

6.1. N3ameHeHUe napons

Iyt 3sMeHeHMs IapoJist II0 yMoTyaHuIo (CM. pasmen 5.1) cienyer:

1. TlogxmounThbes K mpubopy BepkyT-ET (cM. pasnen 5), MCIONb3Ys YUETHYIO 3a-
MNCh root.

2. BBecTy KoMaHIy passwd U cl1ef0BaTh yKa3aHMsIM Ha skpaHe I1K.

6.2. Jo6aBneHue nosb3oBaTtenen

st mo6aBaeHNsT HOBBIX TI0/Ib30BATENEN CIeNyeT:

1. TlogxmounTbes K npubopy BepkyT-ET (cM. paszen 5), MCIONb3Ys YUETHYIO 3a-
MUCH root.

2. BBectu komaHay adduser u cienoBaTh yKasaHMsIM Ha 3kpaHe [1K.
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7. O6HOBNIEHUE NpOrpaMMHOro obecneyeHmnsa
npubopa

O6HoBIeHMe TTporpaMMHoro obecrieuenust (I10) npmbopa BepkyT-ET BbInomHs-
ercs uepes uHTepdeiic USB ¢ uCIoab30BaHeM BHEITHETO HaKomuTe st. OGHOBIEH-
Hoe ITO MoskeT BK/IIOUATh KaK MCIIpaBieHe OIMO0K, Tak ¥ HOBble PyHKI[MOHAIbHbIE
BO3MOKHOCTU. CoXpaHEHHbIE HA IpUBOpe JaHHbIE M HACTPOI KM TECTOB B IIpoLiecce
OOHOBJIEHMS HE 3aTParMBaroTCs.

7.1. MNMoAaroroBKka K 0O6HOBNEHUIO

@aiinpl ¢ o6HOoBAeHMUsIMM [1O mOCTYIHBI Ha caiite http://metrotek.spb.ru
B pasgeie «IIpu6opbi»=>«O6HOBIeHNSS». [lepes; 06HOBIEHEM HEOGXOIMMO 3arpy-
3UTh C caiiTa zip-apXuB, paclakoBaTh ero B KOpHeBoit kaTtasor USB-HakonmTenst u
03HAKOMUTBCS C COmepkMMbIM (aiisia readme.txt, B KOTOPOM XPaHUTCS BaKHASI MH-
dopmarus o peruse I10.

IHpumeuanue. TonaepskupaioTcs USB-HOCUTENM TOMBKO ¢ (aitioBoii cucteMoit FAT 1 06bé-
MOM He MeHee 256 M6aiiT.

7.2. AnroputM O6HOBNEHUS

Ipumeuanue. He cenyet oTkmouath USB-HaKOMMTENb OT TPUO0PA 0 OKOHYAHMSA [TPoIiecca
OOHOBJIEHUS.

1. TloAKIIOYUTH K MPUOOPY BHENIHW MCTOYHUK TUTAHMS.

2. TlopkmounTk K ipubopy USB-HakonmuTeNb, comepsKaiinii ¢haiiibl 06HOBIEHWIA,
Y BKJTIOYUTD TIPUOOP.

3. B TeuenHue nepBbix 35—40 ceKyH[ GyIeT BBIMOJHEHO YTeHye GaitioB 06HOB-
neHuit ¢ USB-HakonuTensi. B aTo BpeMst HMKakast MHGOpMaIus Ha SKpaH Mpu-
60pa He BbIBOIUTCS.

4. Tlocne cuMThIBaHUS HeO6XOAUMBIX (aitioB o6HoBIeHMe 10 HauHETCS aBTO-
maTtuuecku. Ha skpaH 6ygeT BbIBeleH MHIMKATOP IIPOLiecca yCTaHOBKY IPO-
IrPaMMHOT0 o6ecIeyeHus.

5. O6uoenenue I10 3auumaet He 6oj1ee 5 MUHYT. [0 OKOHUAHMY [TPOLIELYPBI 06-
HOBJIEHMS HA 9KpaHe 0TO6pa3uTcst coobiieHre 06 yCIeIHoM 3aBepLIeHNUN.

6. Orkmountb USB-HakomuTesb. IIpubop rotos K paboTe.
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8. TexHuM4yeckoe o6cnyXuBaHMe TecTepa

TexHuueckoe o6caykuBaHue rmpmubopa BepkyT-ET cocToUT 13 CiieqyIomx onepa-
it

— TepUOANYEeCKUii BHEITHYUI OCMOTP YCTPOVCTBA, 6/10Ka MUTaHMS U Kabereii ¢ ime-
JIbIO COZlepsKaHMsI B UCIIPABHOM U UMCTOM COCTOSIHUM;

— TepUOAVYECKUIi 3apsiyi aKKYMYJISITOPHON GaTapeu AJis yBeJUUEHUS €€ CpoKa
CITY>KOBI M TTOA e PKAHS HOMMHATbHOM 6MKOCTM.

Ipumeuanue. TTpy [uTeIbHOM XpaHeHVM IPUGOPa Ha cKiIage 6aTapero peKOMeHyeTcs 3a-
psokaTh 1 pa3 B 3 Mecsia.
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9. TexHHUYecKaqa noaaepKka

3asiBKM 10 BCEM TEXHMUYECKMM BOIPOCAM IPUHUMAIOTCSI CIIY’KO07 MOAIepsKKI
1o pa6ounm gusIM ¢ 10:00 mo 18:00. O6paTUTBHCS B CIYKOY MOXKHO:

— 110 Tentehony: +7 (812) 340-0118, +7 (812) 340-0119;

— mo e-mail: support@metrotek.spb.ru.

20



A. Cneundpukaumm

A.1. O6LwWmMe XxapaKTepUCTUKHU

VzmeputenbHbie uHTEpdETCH (A u B)

- 2xRJ-45 (10/100/1000 BASE-T);
- 2x1G SFP (1000BASE-SX, 1000BASE-LX,
1000BASE-EX, 1000BASE-T).

Ipumeuanue. Ionnepxusaorcs SFP-monymnu ¢
uHTtepdeiicom SGMII.

VHTepdeiichl yrpaBieHus

- 1xRJ-45 (10/100/1000 BASE-T);

- 1xUSBB.
IononHuTenbHbIe MHTEPdEChI — 1xmicro SD;

- 1xUSB A (host).
Tabapurs! (I xI1Ix B) 200x 101 x44 mm

HanpsikeHne nutaHust

18 B, BHeLIHMI1 6JIOK IMUTaHMS

IMoTpe6isiemast MOLIHOCTh

6—24 BT (3aBMCUT OT peskuMa paboTsl IIpubopa)

namnasoH pabounx TeMIepaTyp

0-35°C

[lyanasoH TeMmneparyp
TPaHCIIOPTUPOBKY U XpaHEHMSI

-10...+45°C

OTHOCKUTe/bHAS BIAKHOCTD BO3ayXa

80 % mipu Temmneparype 25 °C

A.2. TectTupoBaHue

Hactpoiika napametpoB |MAC- u IP-anpec oTripaBuTesnsi/nony4darTesis, HoMep opta

KaJipoB ornpasurens/nonydarens. [Tons VLAN, MPLS, EtherType, ToS,
Precedence, DSCP. Pasmeps! KagpoB 64 — 9000 6aiiT.

TeHepa1ysi TeCTOBOTO Bo3MOKHOCTB 33/1aBaTh pa3Mep Kazpa, LIUTeNbHOCTh

MOTOKA reHepauyu, BeIMUMHY Harpy3Ku, MapaMeTpbl 3aroJIOBKOB KaJpa.

OHPEHEHEHI/IE Ko/mm4yeCcTBa IepegaHHbIX TeCTOBbIX KaJpPOB.
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BepkyT-ET. PykoBoACTBO Mo 3KCnyaTaumm

AHanus TeCTOBOTO
IIOTOKa

Or[pe,uenem/[e KOJ/In4yeCTBa IMPUHATBHIX TECTOBBIX ITAKETOB.
PesyanaTbI dHa/iM3a: TeKyllasi, MMHUMAaJIbHadA, CpeoHssI U
MaKCMMaJ/IbHa4A 3aJep>KKa.

Ineitd (Loopback)

WHTemnekTyanbHbli nuieiid Ha Gpusnyeckom, KaHaIbHOM,
CeTeBOM U TPAHCIIOPTHOM YPOBHSIX. BO3MOXKHOCTb MOAMEHbI
MAC-anpecos, VLAN-meToK, IP-agpecos, UDP/TCP-miopToB.

VLAN

ITopt A/B — Tpu VLAN-meTKkH, nopT LAN — ogna VLAN-MeTKa.
Kondurypanus VLAN Priority u VLAN ID.

Cratuctuka (RFC 2819)

ITo TMmam Kagpos, Mo pa3MepaM KaJpoB, 10 YPOBHSIM, 10
OIM6OYHBIM KagpaM. KommuecTBo MPUHSTHIX U TIepeIaHHbIX
MaKeTOB, OTOGpaskeHMe Harpy3Ku Ha IIOPTY B peabHOM BPEMEHMU.
Tumnsl KaapoB: broadcast, multicast, unicast. Pacripenenenue mo
pa3mepam. KonmmyecTBo KaipoB, MepeiaHHbIX HA KAHATIBHOM U
ceTeBOM ypoBHSX. [TakeTsl cCBepxMastoi (runt), cBepx00JIbIIoi
(jabber) mivHbI ¥ TaKkeThI ¢ o1M60uHOIt CRC.

RFC 2544

Throughput (mpomyckHas crioco6HoCTh), Frame Loss (ypoBeHb
rorepb Kanpos), Back-to-Back (npemenbHas Harpyska), Latency
(3aiepskKa pacrpocTpaHeHMsI KaZpoB).

BERT

Du3nyecKkuii, KaHaJIbHbIN, CETEeBO, TPAHCIIOPTHbIV YPOBHU
TecTupoBaHusl. PesynpraTel ananusa: BITs, EBITs, BER, LSS,
%LSS, LOS, %LOS. TectoBble nocienoBaTenbHocTu: CRTP,
2ell-1, 2e15-1, 2e20-1, 2e23-1, 2e29-1, 2e31-1, 3amaBaemas
rojib30BaTeneM (4 6aiiTa). PeXXMM CTy4aifHOTO ¥ TIOCTOSTHHOTO
pasmMepa Kazgpa.

Y.1564

ITo 10 MOTOKOB IaHHBIX C HE3aBMCUMOI KOHGUTYpaLeit
Harpy3Ku U 3aroJIoBKOB Kazpa. [lotepu KafpoB AJist KaXKI0TO
MOTOKA; IIMPUHA MOJIOCHI TPOTTYCKaHUSI, paCCUMTAHHASI 110
pe3yiabpTaTam TecTupoBaHus. Tekymias,, MMHMMAaIbHAS, CPEOHSIS U
MaKCUMabHas 3a7iepskKa rnepepaun gaHHbIX. KomnuecTBo
IepeagaHHbIX M IIPUMHSATBIX MAaKeTOB OJIS Ka)KOO0ro ITOTOKa.

ET-o6HapyskeHUe

Koudwurypauns peskuma «Ilneiid» Ha ymanénnom bBepkyt-ET.

OAM Bxiouenne pexxuma «Illneitd» KaHanbHOTO YPOBHSI Ha
YAANEHHOM YCTpOJicTBe o mpoTokoay OAM B COOTBETCTBUM CO
crangaprom IEEE 802.3ah.

TpaH3uUT BxitoueHye B paspbiB COeIMHEHMS] MEX/Y CEeTeBbIMMU

yCTpOJCTBaMM, C60P CTATUCTMYECKUX JAHHBIX O IPOXOISIEM
Tpacduke.

Tect Kabesist

Tect MegHOro Kabess Ha 06PbIB, KOPOTKOE 3aMbIKaHMe,
orpezie/ieHye PaCCTOSIHUS 10 TOUYKM 06PbIBa.
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A. Cneundwukauum

TNonp3oBaTenbckyue CoxpaHeHMe 1 3arpy3Ka TeCTOBbIX KOHMUrypammii.
KOHUrypauumn
OTYéTHI TeHepalyst TEKCTOBBIX M rpauuecKmnx OTUYETOB.

A.3. Onumn nocraBKu

ETIP (Tlopmepskka ceTeBbIX
MIpOrpaMMm ¥ IPOTOKOJIOB)

Ping, Traceroute, DNS lookup, DHCP, SSH, Telnet.

ETMM (Y.1564)

TecTbl KOHPUTYPALMY U CITY3KO: BO3MOXKHOCTb HACTPOIKM 10
10 cepBUCOB ¢ MHAVBYIYAIbHBIMY [IaAPAMETPAMMU
MAC/VLAN/MPLS/IP/ToS/Harpy3ska.

ETJT (ITakeTHBII IKUTTEDP)

W3mepeHus B cOOTBeTCTBUM ¢ MeTOoauKoi RFC 4689.
PesynbraTe! aHanusa: PKTs, OOOPs, INOPs, %00O0Ps,
%INOPs, pacripeneneHue IKUTTEPA, KOTMYECTBO MAKETOB,
IDKUATTEP KOTOPbIX ObUT MeHblIe/60sblile 33JaHHOTO TI0POra.
PexxuM ciTy4aifHOTO ¥ TIOCTOSTHHOTO pa3Mepa Kajpa.

ETMPLS (ITonnepskka MPLS)

o 3 MPLS meTtok. Kondurypaius MPLS Label, MPLS CoS u
MPLS TTL.

ETPTP
(PTP-cuHXpOoHM3aLIM)

CunxpoHmsauus no nportoxkony PTPv2 no3somnsiet
BBITIOJTHSITh 3MepeHMe 3aiep>kKu 1Mo Metonauke RFC 2544, a
TaKke aHAIM3 10 peKoMeHAaIu Y.1564 rpu TeCTMpoBaHUM
aCMMMeTPUYHBIX KAaHAJIOB.

ETAT (OmHOCTOpOHHME
U3MepeHus1)

V3mepeHye 0IHOCTOPOHHEI 3a/lepP>KKU, TPOITYCKHOM
CIOCOGHOCTY KaHala, IOTePb MAKeTOB U AKUTTEPA.
JlyarHocTMKa KaHaloB, XapaKTepUCTUKM KOTOPBIX Pa3aNIHbI
[IJIS1 Ilepefalonlero ¥ pyeMHOr0 HallpaBJIeHUiA.

ET2P (Tlogmepskka IBYX
repesaTunKoOB)

[IpoBeneHne u3MepeHuit Ha ABYX MHTepdericax.
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