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Hukakast yacTh HACTOSILIETO IOKYMEHTA He MOXKET ObITh BOCIIPOM3BEIeHa,
repefaHa, mpeobpa3oBaHa, omelneHa B MHGOPMAIMOHHYIO CUCTEMY VITH
repeBefieHa Ha APYToit sI3bIK 6e3 MMCbMEHHOTO pa3penieHust TIPOu3BOIUTES.
ITpou3BOANUTENDL OCTABISIET 32 COOOT MPABO 6e3 LOMOTHUTEILHOTO YBeOOMIEHUS
BHOCUTb M3MEHEHMs, He BIMSIoI/e Ha pa6oTOCIIOCOGHOCTh TecTepa-aHalIMu3aTopa
ceteit Ethernet BepkyT-ET, B armapaTHYIO 4acTb WX IIPOrpaMMHOE obecrieueHue,
a Takke B HACTOSIIee PYKOBOACTBO IO SKCILTyaTallUu.
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BepkyT-ET. PykoBoACTBO Mo 3KCnyaTaumm
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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. BHewHU BUA,

TeCToBble NOPThbI
cBeToANOaHbIE
MHOMKATOPSI
avcnnen

% > pa3bémbl 6oKOBOW NaHenm

ﬂﬂ ,,,,,,,,,,,,,,,,,,,,,,,,,,,
WHAVKaTOp Knaeumartypa
Power Q """"""""""""""""
KHOMKa BKIIOYEHNs! \

Moy

Puc. 3.1. BuewHuti 8ud npubopa bepkym-ET



3. BHewHui sua,

3.1. TecToBblE NOPThHI

B

Puc. 3.2. Bepxnas nanens 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.

3.2. MlHAUKaTOpPbl COCTOSIHUSA NOPTOB

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

Puc. 3.3. CsemoduodHsle UHOUKAMOpbL Mecmogslx Nopmos

WNHpukaTop LIBer Onucanue

Act OpaHXXeBbIll (MUraeT) UAET IpUéM/Tiepeada JaHHbIX

— anéM/nepenaqa JAaHHBIX HE OCYLIeCTBJISIeTCS

Link 3€eJIEHBIN coelMHEHMe YCTaHOBIEHO

- COeIMHEeHNS HET
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3.3. Pa3béMbl 6OKOBOM NaHenu

]

microSD

©-c®USB =—xB8 LAN UsB H
T

@

Puc. 3.4. Bokosas 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.

10



3. BHewHui sua,

3.4. CBeTOAUOAHDbIE UHAUKATOPDI

Tx Rx Tx Rx
Link| | Test Link| | Test
e o060 o 0 0 o

A B

Puc. 3.5. CsemoduodHsie uHOUKamopsl auyesoli naHenu

HNugukaTop IIBeT CocrosiHue Onucanmue
. R coelVIHEHVE C TeCTVPYeMbIM 060pyIO-
Link 3€JIEHbIN TOPUT MTOCTOSIHHO i Dy PYA
BaHMeEM yCTaHOBJIEHO
KpaCHbIVi TOPUT MOCTOSIHHO | COeIVIHeHWS] HeT
- He TOPUT mHTepdeiic He akTMBEH
N MuraetT MiauM rOpuT| ..
Tx 3€JIEHbI UIET Iepefiaya [1akeToB
IIOCTOSIHHO
- He FOpUT repesaya MakeTOB He OCYILEeCTBISAETCS

MuUraeT MJInM TOpUT

Rx 3eJIEHBIN UIET MPUEM MaKeTOB
ITOCTOSTHHO
— He TOPUT MIPMEM IIaKeTOB He OCYIIIeCTBIISIETCS
Test 3e/1E6HbIN TOPUT MTOCTOSIHHO | IPOBOAMTCS TECTUPOBaHME
MuraeT BK/IIOUEH peskuM «Lneiicd»
pexkum «Illneiid» BBIK/IIOUEH, TECTUPO-
— He TOPUT

BaHMe He ITIPOBOAUTCA

Hpumeuauue. HOns 0TO6pa}K€HI/IS[ TIOJMCEN K CBETOAMOIHBIM VHAMKATOpaM CJIY>XXUT KilaBU-

ma (cM. pasgern 3.6)

3.5. UnupuxkaTop Power

CBeTOAMOOHbBIV MHAMKATOP, PACIIONIOKEHHBIN B HMKHEN 4aCTy MepefHei maHeamn
KopItyca mpubopa, 3aropaeTcs py MOJK/II0YEHMM BHEIIHETO MUTAHMUS:

— 3eJIEHBIIT: aKKYMY/ISITOPHbBIE 3JIEMEHTBI 3apssKEeHbI;

— OpaH)KEBbIVIZ 3apsn aKKyMYJ/ISATOPHBIX 3JIEMEHTOB.

11
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3.6. Knasunartypa

KnaBuma

Onucanue

BraroueHue/gblknoueHue Numanus

Il BKIIOUEHMS MM BBIKIIOUEHMS] TUTaHMs Ipubopa
HeOOXOMMMO HaXkaTb M YAEPXKMBATh KJIAaBUIIY B Teye-
Hue 2-3 c.

I'nasHoe meH0
KraBuiiia Bo3BpaTa B IJTABHOE MEHIO 13 JII0O0T0 MOMEHIO.

Hugopmayuonnas navens

KnaBuia st oTo6paskeHust MOJIUCEN K CBETOLVOAHBIM
MHAMKaTopaMm (cM. paszen 3.4). LIBet ¢oHa nmopmmucy cos-
Majaer ¢ LIBeTOM COOTBETCTBYIOIIEero MHAMKATOPA.

Bsoo

KraBuina mepexoma B MeHIO wiu mogMeHio. [Ipu BbiGope
ITyHKTa MEHI0, TI03BOJISIIONIEro BBOAUTH 3HAUYEHMs mapa-
METpPOB, HaXkaTie Ha KJIaBUILIY 06eCTeuMBaeT Mepexo] B
pexkuM 3amaHusi JaHHbIX. [IOBTOpHOE HakaTue MOATBep-
SKIaeT BBeJEHHbIe 3HAUeHUSI.

®| ®

OmmeHa/Bbixod
Knasuia nepexopa B Ipeapiayliee MeH0. B pexxume 3aga-
HMUSI JAHHBIX CJTY>KUT 711 OTMEHBI BBOZIA JAHHBIX.

ul
w

(DyHKL{MOHaﬂbele Kaasuwu

Knasuwiu ynpasnenus Kypcopom

DE®|:
666\ lk
OL0(E el
e *|*

Knasuwu e68oda yugp, 6yks u cumeosnios
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4. MoparoTtoBKa K pa6boTte

Ilo Havasia paboTel ¢ mpubopom BepkyT-ET HEOOGXOOMMO BHITIOHUTH CJIEAYIONIE
IeliCTBUS:

1. INocne n3BneyeHNs yCTPOICTBA U3 YIIAKOBKY [IPOM3BECTY BHEIIHUI OCMOTP U
MPOBEPUTHh KOMIIEKTHOCTb B COOTBETCTBUY C MACIIOPTOM.

2. Ecnmu mpu6op TpaHCIIOPTUPOBAJICS MUY XPAHUJICS TIPY OTPUIATETbHbIX TEMIIE-
paTypax, To Iepe]; BKIIoYeHNEM CIeqyeT BbIIePKaTh er0 B HOPMaTbHBIX KM -
MaTUYECKUX YCIOBUSIX HE MEHee 2 YacoB.

3. TlogkmounThb GJIOK MUTAHMS K pa3beéMy MmuTaHus npubopa (cM. puc. 3.4), a 3a-
TeM K 3JIeKTpUUYeCcKoi poseTke. [locie moaK/IIUeHNs 3aropaeTcs 3eJIEHbIM UH-
nukarop «Power» (cM. paszen 3.5).

4. BKITIOUUTH TPUOOP, HAKAB HA KHOTIKY BKITIOUEHSI/BBIKTIOUEHVISI TUTAHMS Q
Tlocie 3arpys3Ky CUCTEMbBI HA SKpaHe 0TOOPAsUTCst MeH0 «HacTporikm»:

3

Bepryt-ET
Hactporkin

MNapaMeTps ceTH

MNapameTpw MHTeppercos
YcTaHoBKM Npubopa

Mpoprnn

WHoTpUMEHTH

Puc. 4.1. Menw «bepkym-ET. Hacmpotixu»

[Tonpo6Has nHbOpMaIys o paboTe ¢ MeHIO ITpeficTaBieHa B 6pourope «TecTep-
ananusartop cereit Ethernet BepkyT-ET. PyKOBOACTBO IO CTPYKTYPe MEHIO».

13



5. Moakno4veHue K npnbopy

IMopxiouenue K mpuoopy BepkyT-ET BBIMOMIHSAETCS C IOMOIIBIO MIEPCOHATBHOTO
komrbiotepa (TIK) o untepdeiicy Ethernet (cm. pasgen 5.2 u 5.3). [Ljis coefMHeHUSI
ucnonb3yetcss nopT LAN — cucremubiii mopT 10/100/1000BASE-T, pacrionoskeHHbI
Ha 60KOBOJT TTaHeIM KOpITyca yCTPOicTBa (CM. puc. 3.4).

5.1. NMapameTpbl NoAKAOHYEHUS

Ha nmpu6ope BepkyT-ET ycranosneHa OC Linux v co3JaHbl ABE YUETHbIE 3aTTUCH:

— root (Tonb30BaTeNb ¢ HEOTPaHMYEHHBIMM MIpaBaMM): yIpaBieHue daiiiamu,
ceTeBbIMU MHTepdeiicaMu, yCTAaHOBKA IIAKETOB C IIPOrPaMMHBIM ObecIieYeHeM;

— admin (TTosb30BaTeb): yIpaBieHye GyHKIMIMM TpuGopa.

IHpumeuanue. Ilop yUETHOI 3amMChIO root paboTaTh ¢ MIPMOGOPOM CJIEAYeT MPenebHO BHI-
MaTebHO.

B Tabnuiie HIsKe MIPUBENEHbI TapaMeTPhI /IS IePBOTO MOAKIIOUEeHMS K TPUOOopY.
IMocse coepyiHEHMS C TPUOOPOM MMAPOIN MOXKHO M3MEHUTD, CIeLys YKa3aHUSIM pa3-
nena 6.1. IP-agpec nopta LAN 3agaéTcs B MeH10 «M3mepeHusi»=-«IlapaMmeTpsl MH-
TepdeiicoB».

TTapameTp 3HauyeHue 110 yMOTYaHUIO
[P-agpec mopta LAN 192.168.0.1

TTaponb 1 yYETHO 3aMUCH root root

IMaponp g5t y4€THOI 3amycy admin admin

IIpumeyanue. HacTosITeIbHO PeKOMEHIYeTCsI M3MEHNUTD Maposib sl YYETHOM 3aImmcy root
MpY MOAKIIOUEHNY NPpubopa K ceTy 061Iero moyb30BaHus (CM. pasgen 6.1).

14



5. MoakntoueHne Kk Nnpubopy

5.2. NoaknoueHue no uHtepoeiicy Ethernet. OC Linux

Ilnst ycraHOBKYM coemuuenns mexxay ITIK v mpu6opom BepkyT-ET cienyert:

1.

MopxmounTts mopT LAN npu6opa K ITK miu cetu.

2. BxiounTh mpubop, HaxkaB Ha KHOITKY BK/THOUEHMSI/BbIKTIOUEHVST TUTAHUSI.

4.

. HaTIK OTKpBITh OKHO TepMMHA/a ¥ BBECTM KOMaHIY:

BBecTy mapomp 4/ UCTIONIb3yeMOIi YUETHOM 3aNUCH.

ssh admin@IP-agpec_nopta_LAN (1im ssh root@IP-agpec_nopta_LAN)

B ciryyae ycrienrHoro NoAKIOUEHNST B OKHO TepMMHaa OyneT BbIBeIeHO IIpUIa-
meHue (puc. 5.1). [Tocsie 3TOr0 MOKHO YIPaB/ISTh MPUOOPOM C MTOMOIIBIO KOMaH],
TpesCcTaBlIeHHbIX B 6poiiiope «Tecrep-ananusatop cereit Ethernet BepkyT-ET. Py-
KOBOZCTBO ITO KOMaHZJaM yAAJIEHHOTO yIIPaBIeHNSI».

File Edit View Terminal Help

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

admin@192.168.222.166's password:

Linux etn 3.18.0-mtk-0.0.3+ #5 SMP Tue Aug 11 17:42:50 MSK 2015 armv7l
B e
Welcome to ETN network analyzer!

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#

Puc. 5.1. IMpuznawerue KOMaHoOHOL cmpoKu

5.3. MopkntroueHune no uHTepodeicy Ethernet. OC Windows

Ilnst ycraHOBKYM coemuuenns mexxay ITIK u npu6opom BepkyT-ET cienyert:

[0 SR U N B NG I

[Monpxmountb mopT LAN mpu6opa k ITK mim cetu.

. 3apmats IP-agpec nmopra LAN 1 BOiiTH B CUCTEMY.
. BBecTtu ums nonb3oBaTesisi: admin uan root.

. BBecTu maposnb it BBIGPaHHOV YUETHOI 3aIMCH.

. OTKpBITh TEPMUHAJIbHBIV KIMEHT ¢ Togaepskkoit SSH, nanpumep PuTTY.

15



6. KoHdurypauma npubopa

6.1. MsameHeHMe napons

IJist 3sMeHeHMs TaposIs 110 yMoTYaHuIo (CM. paszen 5.1) crenyer:

1. MoapxmwounTbes K 1pubopy BepkyT-ET (cM. paszen 5), MCIOnb3ys yUETHYIO 3a-
TNCh root.

2. BBecTy KOMaHIy passwd U c1efoBaTh yKa3aHMSIM Ha s5KkpaHe I1K.

6.2. Jlo6aBneHue nosb3oBaTenen

Inst mo6aBeHMsT HOBBIX TIOIb30BATENE ClIeyeT:

1. TMopxnwounTbes K mpubopy BepkyT-ET (cM. pasnen 5), MCIIONb3ys yUETHYIO 3a-
MUCh root.

2. BBectu komaHay adduser 1 ciefoBaTh ykazaHusIM Ha skpane [1K.

16



7. O6HOBNIEHUE NpOrpaMMHOro obecneyeHus
npubopa

O6HoBeHMe porpaMMHoro obecrieuenust (I10) npubopa BepkyT-ET BBITIOMHS-
eTcs uepes uHTepdeiic USB ¢ ucrnonb30BaHMeM BHEIIHEro HakomnuTesst. OGHOBIIEH-
Hoe [TO MoskeT BKJIIOUATb Kak MCIIpaBjieHye OMKO0K, Tak ¥ HOBble QYHKIIMOHAbHBIE
BO3MOKHOCTU. CoXpaHEHHBIE Ha MpU6GOpe JaHHbIE Y HACTPOIKM TECTOB B IIpoOLiecce
OGHOBJIEHMS HE 3aTParuBaloTCs.

7.1. NMoAroroBKka K 06OHOBNEHUIO

@aiibl ¢ o6HOBMeHUsIMU T10 mocTymHbI Ha caiiTe http://metrotek.spb.ru
B paspene «IIpubopbi»=-«O6HOBIeHNSI». [lepen; 06HOBIEHEM HEOGXOIMMO 3arpy-
3UTh C caiiTa zip-apXxuB, pacliakoBaTh ero B KOpHeBoi kaTasor USB-HakonuTenst u
03HAKOMMUTHCS C COAEePKMMbIM (aiiia readme.txt, B KOTOPOM XPaHUTCS BaskHAsI MH-
dopmarnus o pennse I10.

Ipumeuanue. Tonnepskuatotcss USB-HocuTenu TOMbKO ¢ (aitnosoii cuctemoit FAT u 06bé-
MOM He MeHee 256 M6aiiT.

7.2. AnroputM O6HOBNEHUS

Tpumeuanue. He cienyet oTKII09aTh USB-HaKOMMTENb OT IPUO0PA 10 OKOHYAHMS ITPOIiecca
O0GHOBJIEHMUS.

1. ToAKIIOUUTH K TPUGOPY BHEITHMI MCTOUHUK MTUTAHUSI.

2. TMopkmiounTd K pubopy USB-HaKOMNUTENb, comepsKalinii Gpaiibl 0GHOBIEHMI,
¥ BKJIIOUUTD IIPUOOP.

3. B Teuenue nepBbix 35—40 ceKyH OyIeT BBIMOIHEHO uTeHue (aitioB 06GHOB-
neHuit ¢ USB-HakonuTensi. B aTo BpeMst HuMKakasi MHGOpMaIus Ha S9KpaH Mpu-
60pa He BbIBOIUTCS.

4. Tlocsme cuMThIBaHMST HEOOXOAMMBIX (GaitioB 06HOBIeHMe II0 HauYHETCS aBTO-
maTudecku. Ha skpaH 6ymeT BbIBeIEH MHAMKATOP MPOllecca YCTaHOBKU IPO-
IrpaMMHOT0 06ecreyeHus.

5. O6uosnenue 10 saHMMaeT He 6osee 5 MuHYT. [10 OKOHYAHMM ITPOLIEAYPBI 06-
HOBJIEHMSI Ha 9KpaHe 0TO6pasnTCst coobIeHe 06 yCIeIHOM 3aBepUIEHA.

6. Otkmountb USB-HakomuTesb. [Ipu6op rotos K pabore.
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8. TexHMuYeckoe o06Cny)XKMBaHUe TecTepa

TexHuueckoe obcaykuBanue rpubopa bepkyT-ET cocToUT 13 ciegyo0mux onepa-
LIMIL:

— TepUOANYECKII BHEIIIHNI OCMOTP YCTPOIICTBA, 6/I0Ka MUTaHMs 1 Kabeieli ¢ 1e-
JIbIO COZlepsKaHUsI B MUCIIPABHOM M UMCTOM COCTOSTHUMU;

— TepUOANYECKUIi 3apsiyi aKKyMYJISITOPHOV 6aTtapen [AJisl yBeJIMUEHUS e€ cpoKa
CJTY3KOBI U TTOAAepsKaHMss HOMUHATbHOM EMKOCTM.

IIpumeuanue. TIpu nyiMTEIBHOM XpaHeHUM pUGOpa Ha cKiIaze 6aTapero peKOMeHAYeTcs 3a-
psokaTh 1 pa3 B 3 Mecsiia.
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9. TexHuuyecKaqa noaaepKka

3asiBKM 110 BCEM TEXHUYECKMM BOMPOCAM IMPUHUMAIOTCS CTYK607 MOOmepsKKIU
o pa6ourm aHsaM ¢ 10:00 mo 18:00. O6paTUTHCS B CTYKOY MOXKHO:

— 1o Tenedony: +7 (812) 340-0118, +7 (812) 340-0119;
— 1o e-mail: support@metrotek.spb.ru.
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A. Cneumndpukaumm

A.1. O6wWwmMe xapaKTepUCTUKHU

WsmepurenbHbie uHTEpdeiicsl (A u B)

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

WHTepdeiicsl ypaBieHust

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

- 1xUSB B.
IlorioHUTeIbHbIE MHTEePdEiCh — 1xmicro SD;

- 1xUSB A (host).
Ta6aputsl (I xIIxB) 200x 101 x44 mm

Har[ps[)l(el—me IUTaHUSA

18 B, BHELIHMI1 6JIOK IIATaHMS

IMoTpeb6siemMast MOIIHOCTh

6-24 BT (3aBMUCUT OT peskuMa paboTsl Tpubopa)

[mamna3oH pabounx TemMrepaTyp

0-35°C

Juamna3oH TeMIeparyp
TPAHCIIOPTUPOBKM U XPaHEHMUS

-10...+45°C

OTHOCKUTETbHAS BJasKHOCTD BO3ayXa

80 % mipu Temmeparype 25 °C

A.2. TectupoBaHue

Hacrpoiika napameTpoB | MAC- u IP-agpec oTipaBuTess/oayyaresisi, HOMep rnopra
KaJpoB ornpasuTtesns/nomydarens. [Tonst VLAN, MPLS, EtherType, ToS,

Precedence, DSCP. Pasmepsi kKagpoB 64 — 9000 6aiir.

TeHeparys TeCTOBOTO B03MOXHOCTH 3a71aBaTh pasmMep Kajipa, [INTETbHOCTD
MOTOKA reHeparyu, BeIMUMHY Harpy3Ki, apaMeTphbl 3aroJI0BKOB Kaapa.

Onpe,ueneHMe Ko/mm4yeCcTBa MepegaHHbIX TeCTOBbIX KaJAPOB.

AHanus TeCTOBOTO Or[pe,ueneHV[e KOm4eCTBa IMPUHSITBIX TeCTOBbLIX ITAKETOB.
IIOTOKa PeSyJ'IbTaTbI dHa/IM3a: TeKyllasi, MMHUMAaJIbHadA, CpeoHssI U

MaKCMMaJIbHaA 3aJep>KKa.
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A. Cneundwukauum

et (Loopback) WHTesueKkTyanbHbIi mteiid Ha Gu3nyeckoM, KaHaTbHOM,
CeTeBOM U TPAHCIIOPTHOM YPOBHSIX. BO3MOKHOCTb IMTOMEHbBI
MAC-agpecos, VLAN-meTOK, IP-agpecos, UDP/TCP-niopToB.

VLAN IMopt A/B — Tpu VLAN-MeTKkH, mopT LAN — ogHa VLAN-meTKa.

Kondwurypanyst VLAN Priority u VLAN ID.

Cratuctuka (RFC 2819)

ITo TMIaM KagpoB, IO pa3Mepam KaJpoB, 110 YPOBHSIM, IO
OLIM60YHBIM Kagpam. KommuecTBo MPUHATHIX U TIepeIaHHbIX
[1aKeTOB, OTOOpaskeHMe HArPy3KM Ha TIOPTY B pealbHOM BpEMEHN.
Tumbl KagpoB: broadcast, multicast, unicast. PacpeneneHue 1mo
pasmepam. KonnuecTBo KapoB, epeJaHHbIX Ha KaHATbHOM U
ceTeBOM ypoBHSX. [TakeTsl CBepXMastoif (runt), cBepx060bIiIoi
(jabber) myimHbI 1 TakeThI ¢ oun604HOo CRC.

RFC 2544

Throughput (mponyckHas crioco6HocTs), Frame Loss (ypoBeHb
roTepb Kagpos), Back-to-Back (ripemenbHas Harpyska), Latency
(3afepsKKa paclpoCTpaHeHMsI KaipoB).

BERT

dusuyecKkuii, KaHAJIbHbIM, CETE€BOM, TPAHCIIOPTHDIN YPOBHU
TecTupoBanus. Pesynbratel ananusa: BITs, EBITs, BER, LSS,
%LSS, LOS, %LOS. TecroBbie nociaenoBaTeabHocT: CRTP,
2ell-1, 2el5-1, 2e20-1, 2e23-1, 2e29-1, 2e31-1, 3agaBaemas
mosb3oBareneM (4 6aiiTa). PeXXuUM CIy4aitHOTO 1 IIOCTOSTHHOTO
pasMepa Kazapa.

Y.1564

o 10 MOTOKOB IaHHBIX C HE3aBUCUMOI KOHbUTYypaLuei
HarpysKu ¥ 3arojIoBKOB Kazipa. Ilorepyu KaipoB [Is KaXKI,0ro
[I0TOKa; LIMPMUHA MOTI0CHI IIPOITYCKaHMsI, pacCUMTaHHAs 110
pe3yabpTaTam TecTupoBaHus. TeKkyias, MMHMMaIbHAS, CPeSHSIS U
MaKCUMaJbHasl 3a/lep>kKa rnepejauy JaHHbIX. KomuecTBo
IepelaHHbIX ¥ IPMHATBIX IaKETOB AJI1 KaXKIO0T0 MOTOKA.

ET-o6HapyskeHue

Koudwurypauys peskuma «Illneitd» Ha ynanéuanom bepkyt-ET.

OAM Briiouenne peskuma «llneiicd» kKaHaJIbHOTO YPOBHS Ha
yIaJI€HHOM YCTPOICTBe 10 MpoTokoiay OAM B COOTBETCTBUM CO
craugaprom IEEE 802.3ah.

TpaH3ut BriioueHue B pa3pbiB COEAVHEHUSI MEXAY CETEBBIMU

YCTpOiicTBaMM, C60P CTATUCTUUECKUXK TaHHBIX O TIPOXOASIIEM
Tpaduxke.

Tect Kabess

TecT MegHOTO Kabesst Ha 06PbIB, KOPOTKOE 3aMbIKaHUe,
orperesieHye PacCTOSIHYSI 10 TOUYKM OOPbIBa.

IMonb3oBaTenbCKMe CoxpaHeHMe 1 3arpy3Ka TeCTOBbIX KOHpUrypauuii.
KOHpUrypaumm
OTYéThI TeHepalyst TEKCTOBBIX U rpadMUeCKUX OTYETOB.
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BepkyT-ET. PykoBoACTBO Mo 3KCnyaTaumm

A.3. Onuun nocTaBKU

ETIP (Tlopgnepskka ceTeBbIX
MPOTPaMM U MTPOTOKOJIOB)

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

ETMM (Y.1564)

TecTbl KOHOUTYpaAIMY U CTYK6: BO3MOSKHOCTb HACTPOIKY 10
10 cepBMCOB ¢ MHAMBULYATbHBIMY TAPaMeTpaMm:
MAC/VLAN/MPLS/IP/ToS/Harpyska.

ETJT (I[TakeTHBI IKUTTED)

M3mepeHus B COOTBETCTBUM C MeToaMKoi RFC 4689.
PesynbraTel aHanusa: PKTs, OOOPs, INOPs, %000Ps,
%INOPs, pacripeneseHue JXKUTTepa, KOJINYECTBO MTaKeTOB,
IDKATTEDP KOTOPBIX ObUT MeHbliIe/60Iblile 3aJaHHOTO IIOpora.
Pexxum CTy4aifHOTO ¥ IOCTOSTHHOTO pa3Mepa Kazapa.

ETMPLS (TTopnepskka MPLS)

o 3 MPLS meTtoxk. Koudwurypanyst MPLS Label, MPLS CoS u
MPLS TTL.

ETPTP
(PTP-cuHXpOHM3aLMsI)

CuHxpoHM3auus mo npotoxkony PTPv2 no3sosnseT
BBITOJTHSITH M3MepeHue 3aepskku 1o meToauke RFC 2544, a
TaKKe aHa/IM3 MO peKoMeHmauuy Y.1564 Mpu TeCTUpOBaHUY
aCMMMeTPUYHBIX KaHaJIOB.

ETAT (OpHOCTOpOHHME M3MmepeH1e OIHOCTOPOHHE 3a/1eP>KKU, TTPOITYCKHO

U3MepPeHNs) CIIOCOGHOCTM KaHaIa, [T0Tepb IaKeTOB U IKUTTEPa.
JlynarHocTyKa KaHaa0B, XapaKTePUCTMKY KOTOPBIX Pa3IMUHbI
711 TIepefalollero ¥ MpyMeMHOro HalpaB/aeHuiA.

ET2P (Ilopmepskka ABYX IIpoBeneHue U3MepeHii Ha ABYX MHTEpdericax.

repesaTuynKoB)
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