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1. BeepeHue

B HacTOSsIIIIEM PYKOBOJICTBE IPEICTaBIEHbI CBeJIeHMsI 06 OCHOBHBIX (DYHKIIMSIX, CITOCO6ax
MTOK/IIOUEHMS M HAaCTPOJiKe TecTepa-aHanu3aTopa ceteit Ethernet bepkyT-ET.

1.1. O6wue cBepeHUs

Tecrtep-ananusatop cereit Ethernet BepkyT-ET (mamee 1o TeKCTy TakKkKe <«IIPuOOp»,
«yCTPONMCTBO») IpeJHa3HAU€eH /151 IPOBEAEHMS aHA/IN3a U JUMAarHOCTUUECKOTO TECTUPOBAHUS
TPaKTOB Ha cKOpocTsx oT 10 Méwut/c go 1 I'6ut/c, olleHKM KavecTBa ycayr, co3ganus 100 %
Harpysku Ha 000pyAoBaHMe U CeTh, M3MepeHMs T0I0Chl TPOITyCKaHMsl, 3aepsKKU Iepegaun
" mkutTepa. [Ipubop BBITIOAHSET TecTMpoBaHMe 1o MeToauke RFC 2544, pekomeHAauun
Y.1564, cosmaér Ethernet-muteitd wu mMosyyaeT CTAaTUCTUKY II0 IIPUHMMAEMOMY
" TiepeiaBaeMoMy TpaduKy.

1.2. OcHOBHbIe BO3MOXXHOCTHU

— Tenepamust u perucrpauus Tpaduka ¢ Harpyskoi mo 100% Ha 11060M ypOBHE CTeKa
TCP/IP.

— Jlmama3oH CKOpOCTeli Iepemaun JaHHbIX B ceTsax: oT 10 M6ut/c mo 1 I'ouTt/c.
— l3mepeHne XxapaKTePUCTUK CETEBBIX YCTPOMCTB 1Mo MeToayuke RFC 2544.

— BER TecTupoBaHne.

— MW3mepennst mo pekomengauumu Y.1564: mposepKka Ha cOOTBeTCTBYE SLA.

— Tlopmepskka VLAN Q-in-Q 1 MPLS.

— N3MepeHue NakeTHOTO IKUTTEpa.

— Pesxkum umHTeeKTYyasbHOro 1wieiida (Smart Loopback) ¢ omHOBpeMeHHBIM cO0pOM
CTaTUCTUKIN.

— Tlognmepsxkka ogHOCTOpOHHMX (One-Way) MsmepeHni.
— TMoppepsxkka PTP/IEEE 1588.
— VYpanéuHoe ynpasiaenue M720 (Smart SFP).

— H3mepeHne nmapameTpoB ceTeill mepefauyy OJaHHBIX C TOYHOCTbIO, COOTBETCTBYIOLIE
Tpe6oBaHusiM IIpukasza N2870 MwuHucrepcTBa I1M(GPOBOrO pPasBUTHUS, CBSI3U
" MaCCOBBIX KOMMYHUKanui Poccuiickoit @enepanym ot 19.12.2019 ropa.

1.3. KomnnekT aoOKyMeHTauuu
BmecTe ¢ mpubopoM MOCTaBIISIOTCS ClIeAyIoliyie pyKOBOACTBA MO 9KCIUTyaTaln:
— «Tectep-ananusartop ceteii Ethernet bepkyt-ET. PykoBoACTBO 10 CTPYKType MEHIO».

— «Tecrep-ananusatop cereit Ethernet bepkyT-ET. PyKOBOACTBO MO TeCTUPOBAHUION.



— «Tecrep-ananusatop ceteit Ethernet Bepkyr-ET. PyKoBOACTBO II0 KOMaHIaM
YOQJIEHHOTO YIIPABIEHUSI».

1.4. KoMnnekT noctaBKku

KOMIIJIEKT ITOCTAaBKM TecTepa-aHaaM3aTopa 3aBUCUT OT 3aKa3a U IMPUBEJEH B IMACIIOpTe.



2. Mepbl 6e3onacHoCTH

— [Jlo Havasa paboThl C MPUOOPOM BHMMATEIbHO M3YYMUTE HACTOSIIIEE PYKOBOJCTBO
TI0 KCIUTyaTaIyu.

— Ecim nmpubop TpaHCHOPTUPOBAJICS MM XPaHUIICS TP OTPUIIATENbHBIX TeMIlepaTypax,
TO Tepej, BKIIOUYeHMEM ClIeAyeT BbIAeP>KaTh €r0 B HOPMaJIbHbIX KIMMAaTUIECKUX YCIIOBUSIX
He MeHee 2 4acoB.

— VYoioBuS  3KCIUTyaTallMM  OO/KHBI  COOTBETCTBOBATb  YCJIOBUSIM, IIPUBEOEHHBIM
B paspee 12.

— Tlpu sKcityaTauuy MOpubopa OO/DKHBI BBIMIOJHATHCS O6IIMe TpeOOoBaHMUSI TPaBUII
MokapHO¥i 6€30IacHOCTH.

— IluTarmas ceTb He JOJDKHa MMETb Pe3KMX CKAaUYKOB Hallps>KeHMSI. PSI,H,OM C pa60‘~II/IM
MeCTOM He OOJIXKHO OBITh MCTOYHMKOB CUJIBHBIX MAarHUTHBIX U SJIEKTPpUYECKUX 1OJIeA.

— Heobxomumo obeperatb IpubOp OT yOApoB, MONaAZaHMsI BIaruM U IIbUIN,
MIPOIO/DKUTEILHOTO BO3AEICTBYS IIPSIMbIX COJTHEUHBIX JTYUEIA.

— Tlpu pjuTenbHBIX IepepbpiBax B pPabOTe pPEKOMEHAYEeTCS OTKIIYaTh OJIOK IMUTaHUS
npubopa OT CeTH.

— Buumanme! Bo wu3sbexkaHue BbIXOJa M3 CTPOS M3MEPUTEIbHBIX MHTepdheiicoB
3arpelllaeTcsl MCIOAb30BaTh IMpUOOp B ceTsiX ¢ (AaHTOMHBIM (HEYIpaBsieMbIM WIN
HEOTKJ/II0YaeMbIM) HalpsbKeHeM nutanus PoE.



3. NMoprotoBKa K paborte

o Hauvaa paboTsl ¢ mpubopom bepkyT-ET He0O6X0AMMO BBIIIOJHUTD CJIEAYIOLINE TeACTBIS:

1. Tlocime w3BIedYeHMsST YCTPOWMCTBA M3 VYIIAKOBKM IIPOM3BECTU BHEIIHMUIAI OCMOTP
U IPOBEPUTH KOMIIJIEKTHOCTb B COOTBETCTBUMU C ITACIIOPTOM.

2. Ecim mpubop TpaHCIIOPTUPOBAJICS MM XPAHWUIICS TIPU OTPUIIATE/IbHBIX TeMIIEpaTypax,
TO Ilepe], BKJIKYEHMEM CJieAyeT BbIAEPXKaTb €ro B HOPMAJIbHBIX KIMMATUYECKUX
YCJIOBUSX HEe MeHee 2 4acoB.

3. TlogxmounTh OGJIOK MUTAHMUSI K pasbeéMy IuUTaHus mpubopa (cMm. puc. 4.6), a 3aTem
K 9JIEKTpUUYeCcKoil poseTke. Ilocie moax/iwoyeHus 3aropaercss MHAMKATOp «Power»
(cMm. paspgen 4.6).

4. BrIounUTb MIPUOOP, HAsKAB Ha KIABUIILY 0 (cMm. paspen 4.1).

IIpumeuanue. TlonpobHas uHbopMalusi 0 paboTe C MeHIO IIpe[iCcTaBieHa B OpolIope
«Tectep-ananusatop cereit Ethernet bepkyT-ET. PyKOBOACTBO MO CTPYKType MEHIO».



4. BHewHu BUA,

CBETO[IMOHbIE
WHOWKATOPbI
awvcnnen
pasbembl DOKOBOWM NaHenw
WHAWKATOP KnasuWatypa
Power SREEEEEEEE R

PucyHok 4.1. BHewHuli sud npubopa bepkym-ET

4.1. BknoyeHue 1 BbiKlOYEHHUe npubopa

s BKIIOUeHMsT Tpubopa HEOOXOAMMO HAKATh U YAEPKMUBATh KJIABUIITY 0 B TeUueHNe
2-3 c. Tlocsie 3arpy3ku CUCTEMbBI Ha 9KpaHe 0TOOpa3uTCs MeHIo «HacTpoitkm»:



Ea® A:——— - B:——— — 12:46

Bepryt-ET
Hactporkm

NapaMeTpw ceTH

MapamMeTpe WHTepperncos
YcTaHoBKM npubopa

Mpogpunm
NMor

Hactpoiky  MHoTpumedT  MamepeHua

PucyHok 4.2. Merto «bepkym-ET. Hacmpolikus»

ST BBIKTIOUEHMS TTpubopa cjielyeT OAHOKPATHO HAXXaTh HA KIABUIITY e, IOCJIe Yero
Ha KpaHe IMOSIBUTCS COOOIIEeHMe O BBIKIIOUeHUY Tpubopa:

mm A:——— - B:——— — 10:19

Bk anunTe npubop?

MprGop BHEANYMTCA depes 10 cek

la Het

PucyHok 4.3. CoobuwieHue o0 8bikatouyeHUU npubopa

Il BBIKIIOUEHMS TIpubopa C COXpaHeHMeM BceX HaCTpoeK HeobXOoAMMO HaXKaTb

Ha KJIaBUIIY ke VIV OOKOAThCS aBTOMATUUYECKOI'0 BBIKJIIOUEeHUS 110 uctedyeHuu 10 c.

F4

[Tpu HaXkaTUM Ha KIABUIILY npuOOp BHIK/IIOUEH He Oy[ieT.

[ NpUHYOUTENIbHOTO BBIKIIOUEHUS CelyeT HaXaTb U yAep>KUBAThb KIaBUITY Q
B TeueHMe 4 C.

IIpumeuanue. [IpuHyIUTENBHOE 3aBepliieHNe PabOThI UCIIOIb3YeTCs B CyUae, Korjaa npuoop
repecTayjl OTBeYaTh Ha HaXaTusl KIAaBUII WMIM BO3HMKIA SKCTPEHHAsT HEOOXOIMMOCTb
BBIK/TIOUeHMS. [Ipy 9TOM HaCTPOMKM ITpubopa He COXPaHSIOTCS.

10



4.2. TecToBble NOPThI
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PucyHok 4.4. BepxHsasa naHens npubopa

Bepxusis manenp mpubopa bepkyT-ET mmeer nBa mopra (A u B) s moaxkmouyeHMs
K TeCTUpyeMomy ycTpoiicTBy unu cetu Ethernet/Gigabit Ethernet. Kaxkapiit mopT comep>KuT
2 pasbéma — R]-45 u SFP. Bo BpeMs TeCTMpPOBaHMS UCIIOIb3YeTCSI TOJIBKO OJIMH U3 pa3bEMOB.

4.3. Unpukatopbl coctosiHua nopTtos A, B, LAN

ITopter A, B 1 LAN npubopa BepkyT-ET uMeroT no aBa CBETOAMOOHBIX MHAMKATOPA IS
orpeJiesIeHNsI COCTOSTHUS M aKTUBHOCTY COeIVHEHMSI.

Act Link

Vo

A B Act Link

PucyHok 4.5. CeemoduodHsie uHdukamopel «Act» u «Link»

Tabnuua 4.1. OnucaHue caemoduoOHbIX UHOUKamMopos «Act» u «Link»

NHpukaTop IBeT OnucaHnue
Act OpaHXXeBbIN (MUraeT) | UAET IIPUEM/TIepesada JaHHbIX

— TpUeM/Tiepeiaua JaHHbBIX HE OCYILECTBIISIETCS
Link 3€JIEHDBIN coeiHeHVe YCTAaHOBJIEHO

— coeqHEeHSI HET

11



4.4. Pa3béMbl 6OKOBOM NaHenu
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PucyHok 4.6. bokosas naHens npubopa

MapxkupoBka

HasHaueHue

CaCa’)

[TogknroueHNne BHEIIHEro 6JI0Ka MUTaHUS.

[Mogkntouenne BHemHux USB-Hakomnutesneit u Wi-Fi agantepos.
[Ipymeuanme. [lomycKaeTcsi MCIIOJb30BAaTh TOJIbBKO IIPOBEpPEHHbIEe

USB (USB A) ” peKOMeHAoBaHHble mnpousBoauTenem Wi-Fi apmanrtepsl. s
MOJTy4YeHMsI aKTyaJbHOTO CIMCKa aJarnTepoB CiaeayeT 0o0paTUThCS
B CTYKOY TeXHMUYECKO moAmepskku (cM. pa3men 11).
Pa3b€M ¢ KapToii MaMsITi, CofiepyKallleit IporpaMMHOe obecrieueHne
rpubopa.

micro SD Ipumeuanue. Paborta mipubopa 06e3 YCTAHOBAEHHOM KapThl
HEeBO3MOyKHa. HefomycTuMo u3BjieKaTh KapTy MaMsITU U3 pa3beéMa
IIJIST ICTIOJIb30BaHMUS B IPYTUX YCTPOMCTBAX.

-~

11, KHorika anmapaTHoro copoca.

N

LAN VnanéHHoe yrpasjieHue YCTPOMCTBOM (ONMUCaHMe CBEeTOLMOLHBIX
MHIVKATOPOB pa3béma NpuBeIeHO B pasnere 4.3).

USB (USB B) [TopxioueHne K epCOHATbHOMY KOMIIBIOTEDY.

4.5. CBeToanoaHbIE UHAUKATOPDI

Tx Rx Tx Rx
Link | | Test Link ‘ I Test
I | I I
e o o o e o o o
PucyHok 4.7. CeemoOuodHble uHOUKamopsl Auyesoli naHenu
Nunukarop | LiBet CocTosiHMe OnucaHue
Link . coeVHEHNe C TeCTUPYEeMbIM
3eJIEHBIN TOPUT ITOCTOSIHHO
000pyA0BaHNEM YCTAHOBJIEHO
KpaCHBI TOPUT ITOCTOSIHHO COeJMHEHUSI HET
- He rOpUT uHTEepdeiic He aKTUBEH
Tx 3eJIEHbIN MUTaeT UMY TOPUT IIOCTOSIHHO | UIET Iepe1ada MmakeToB

12



Nugukarop | LiBer CocrosiHUe OmnucaHue
— HE TOPUT riepenava IakeToB
He OCYILEeCTBISIeTCS
Rx 3€JIEHBIN MUTAeT UJIY TOPUT IIOCTOSTHHO | UAET IIPUEM ITaKETOB
— He TOPUT [IPUEM IaKeTOB He
OCYILeCTBJISIETCS
Test 3€eJIEHbIN TOPUT OCTOSTHHO IIPOBOAMUTCS TeCTUPOBAHUE
MUTaeT BKJIIOUeH pesxuM «Ilneid»
_ e TopuT peskuM «IlIneiid» BbIK/IIOUEH,
TeCTUPOBAHME He TIPOBOAUTCS
Ipumeuanue. [Ins oToOpaskeHMs] TIOANMMCENI K CBETOAMOOHBIM WMHAMKATOPAM CIYXXUT

KJIaBUIIIa (cm. pasgen 4.7)

4.6. Unpukatop Power

CBeTooMOIHbIN MHAMKATOP, PACIOI0KEHHbIN B HVUKHENM YaCTy IepeiHel IaHe/I KopIryca
npubopa, 3aropaeTcs Ipy MOAK/IIOUeHY BHEIITHETO MCTOUHMKA MUTaHUS

— 3eJIEHDII: aKKYMYJISITOPHbIE 3JIeMEeHTbI 3aPS’KEeHbI;

— OpaHXeBbIi: UIOET 3apsifi aKKyMYJISITOPHBIX 2JIeMeHTOB (IOC/ie OKOHYaHMUS 3apsiia
MHAUKATOP 3aTOPUTCS 3€JIEHBIM);

— 3€JIEHBII M KPATKOBPEMEHHO MMraeT OpaHXXeBbIM:

BBITIOJTHSIETCSI  ITPOBEPKA

aKKyMYJISITOPHBIX 3JIEMEHTOB Ha ypOBeHb 3apsma (mpu ypoBHe 6osee 90 % 3apsin

BKJIIOUEH He OyJieT).

4.7. Knasunarypa

KnaBuiia

Onucanue

BxaoueHue/svikntoueHue npubopa (cM. pasmen 4.1)

I'nasHoe meHwo

Knasuiia BO3BpaTa B I'VIaBHOE MEHIO 13 J10060TO IIOAMEHIO.

© 6O

HHnpopmayuonHas naxens

KnaBuia fijisi oro6paskeHus MOAINCeN K CBETOAMOIHBIM
MHAMKaTopaM (cM. pasgen 4.5). lIBer ¢ona mopmmcu
COBIIAIAeT C I[BETOM COOTBETCTBYIOIIEr0 MHAMKATOPA.

©

Bsoo

IIyHKTa MEHIO,
rapamMeTpoB, HaxkaTue

KnaBuia rmepexoma B MeHIO My roameH0. [Ipu Beibope
MO3BOJISIOIIEr0 BBOAUTH

3HAaYeHUsA
Ha KIaBHUIIYy obecrieunBaeT

1epexoy B pekuM 3aJaHus JaHHbIX. [IoBTOpHOe HayKkaTue
TIOATBEPKAAeT BBeIEHHbIE 3HAUEHMSI.

)

OmmeHa/Boixod

KnaBuiia mnepexoma B Iipeibiayilee MeHO. B pexume
3aJaHMs JAHHBIX CIYXXKUT IJISI OTMEHbI BBOJA JAHHBIX.

13



Onmncauue

QYHKI,{UOHCUIbele Kiaasuuwiu

Knasuwu ynpasnetus Kypcopom

Knasuwiu 88oda yugp, 6yke u cumsoios

14



5. MoakntoueHue K npubopy

ITogkimoueHre K IpubOPY BBIMOJHSIETCSI C TIOMOIIBIO ITePCOHAIbHOr0 KomiibioTepa (I1K)
o uurepdeiicy Ethernet (cm. pasgen 5.2) uam USB (cm. paspgen 5.3).

5.1. MapameTpbl noaKnOHEHUS

Ha npu6ope ycraHoBiaeHa OC Linux 1 co3maHbl TpM YUETHBIE 3ammucu: root, admin u user.

Nmsa HasHaueHnne VHTepdeiic ojis MOAKIIOUEHMS K IPUOOPY
root Vrpasnenue daitiamu u cereBbiMu | USB (cM. pasgen 5.3)
mnHTepdeiicamu, yCTaHOBKa

IIpumeuanue. I1l0 yMOIYaHUIO, TIOZ,
YYETHOI 3aIMChIO root JOCTYI K Ipubopy
Ilpumeuanue. [Tox, YYETHOJ | BO3MOXKEH TOJIbKO 1Mo MHTepdeiicy USB.
3aMmchbio root paborath ¢ mpubdopom | Iyist pabOThI IO YUETHOI 3aIMMChbi0 root
cienyeT rpefeibHO BHMMATE/NbHO. | IpMU  TOAKIIOUEeHUM 10 uHTepdericy
Ethernet Heo0X0aMO CHauaia
MIOAK/IIOUUTHCS K TIPMUOOPY TOA, YUETHOI
3alMCbI0 USer, a 3aTeM MepeiNTu TIIOof,
YVUYeTHYI0 3aluch root ¢ IMOMOIIBIO
KOMaH/BbI SuU.

ITIaKeTOB.

admin Vrpasnenue pyukuysvu npuoopa. | USB, Ethernet (cm. pasgen 5.2)
user [MopkmioueHne K mpubopy, moctyn | USB, Ethernet
K PYKOBOZACTBaM I10JIb30BaTeIsl.

B Tabnuile HIKe TIpMBEAEHbI ITapaMeTphl il TIepBOTO MOAKII0UeHusT K rpubopy. Ilocie
coelVHEHUsI C MPUOOPOM TMapoIM MOXHO M3MEHUTh, Claefys yKasaHuUsIM pasgena 6.1.
[P-agpec nopta LAN 3amaércs B MeHI0 «/3MepeHusi» = «IlapameTpbl MHTepGheiicoB».

[TapameTp 3HaueHue 1o YMOJTYaHUIO
[P-agpec mopta LAN 192.168.0.1

[Taposib Ay y4€THOM 3ammucu root PleaseChangeTheRootPassword
[Taposb Ajs y4€THOM 3amucu admin PleaseChangeTheAdminPassword
[Taponb OJ1s1 y4ETHOI 3aIIMCH user PleaseChangeTheUserPassword

IMpumeuanue. HacTosiTeTbHO peKOMeEHIyeTCsI M3MEeHUTb Iapojib [IJisl YUETHOM 3amucu root
TIpU MOIK/IIOUEeHNM ITPUO0opa K CeTH 0011ero moib30BaHus (CM. paszen 6.1).

5.2. NoaknioueHune no nHtepdeiicy Ethernet
5.2.1. OC Linux

Iist ycTaHOBKY coenviHeHust mexxay ITK u mpubopom ciienyer:
1. TMogxmounTts mopT LAN npubopa K ITK mau cetn.

2. BKIHOUYUTH HpM60p, Ha’>XaB Ha KHOIIKY BKJIIOUEHMSI/BbIKITIOUEHMS] TUTAHMSI.
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3. Ha IIK OTKpbITh OKHO TepMMHaJja M BBECTU KOMaHIY:

ssh admin@IP-aapec_nopta_LAN (unu ssh user@IP-appec_nopTa_LAN)

4. BBecTu mapoJib AJjis UCII0JIb3yeMOW YUYETHOI 3aIIUCH.

[Tocsie ycIlemHOTO BBOjJA IMapojsi B OKHO TepMMHala OyIeT BbIBEJIEHO IMpPUTJIalIeHNe
(puc. 5.1). ITocsie 3TOr0 MOXKHO YIIPABJISITh TPMOOPOM C ITOMOIIbI0O KOMaH/I, ITpeICTaBIeHHbIX
B O6pomope «Tecrep-aHanusatop ceteit Ethernet BepkyT-ET. PyKoBonacTBO 10 KOMaHAaM
YO, QJIEHHOTO YIIPaBIeHMSI».

File Edit View Termminal 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 armv7l

FERRIEREEARERERERRRERRRR R IR R R R R R R RR R KRR R R ER R R R R R R R KRR R R R R R R R R R R R R R R R R R R R

Welcome to ETN network analyzer!
EE RS RS R R R R R R R R R R 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# |J

PucyHok 5.1. lpuenaweHue KOMAHOHOU CMpoKU

5.2.2. OC Windows

s ycraHoBKY coenyueHnst mexxay ITK u mpu6opom bepkyT-ET cnenyer:

1.

A

[MToakmounTs mopT LAN npubopa K I1K mnu cetn.

BKIIOUUTH HpM60p, Ha>XaB Hd KHOIIKY BKJIIOUEHWSI/BbIKITIOUEHMUS] TUTAHMSI.

OTKpBITh TEPMUHAJIBHBIN KIUEHT € nmoanep>kkon SSH, naripumep PuTTY.
3anate [P-anpec mopta LAN u BOiTHU B CUCTEMY.
BBecTu uMs nosib3oBaTessi: admin mam user.

BBecTu naposib 1151 BBIOpaHHO YYETHOI 3aMIUCH.

[Tocne ycIemHoro BBOAA TApOJsi MOXKHO YIIPaB/sITh MPUMOOPOM C TTOMOIIbI0 KOMAaH/I,
TIpeJicTaB/IeHHbIX B Opoirope «Tectep-aHanusartop cereit Ethernet BepkyTt-ET. PykoBoacTBO
110 KOMaH/iaM yJIaJI€HHOTO YIIpaBIeHUS».
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5.3. NMoakntoueHue no untepgeiicy USB
5.3.1. OC Linux

BsaumogeiictBue ¢ npubopom B OC Linux ocylecTB/sieTcs: ITIOCPEACTBOM CTaHIAPTHOIO
npaiiBepa USB serial u 1106071 JOCTYITHOM TepMMUHA/IbHO ITPOrpaMMbl (HaripuMep, minicom).

JJisT yCTaHOBKM COeNMHEHUS] MeXAy IepcoHaqbHbIM KoMmbioTepoM (I1K) u mpubopom
C UCITO/Tb30BaHMEM ITPOrpaMMbl minicom HeoOX0IMMO BBIMIOJIHUT CAeIyIOIIe NeiiCTBUS :

1. TTogxmounTts mopt USB B nmpu6opa k USB-mopry TIK.
2. BxiounTh mpubop, HaXkaB Ha KHOIKY BK/IIOUEHMS/BbIK/IIOUEHMS TUTAHUSI.

3. HalIlIK 3amycTuTh mporpaMmy minicom:
minicom -D /dev/ttyUSBO -b 115200

Ipumeuanue. B HacTpoiikax mporpaMMbl Mminicom HeO6XOAMMO BBIKIIOUNUTD
arrapaTHOe U ITPOTPaMMHOE YITPaBJIeHN e ITOTOKOM.

4. B cayyae yCIIEIIHOTO COeOMHEeHMSI B OKHO TepMUHAIbHOM IIPOrpaMMbI OYIeT BbIBEAEHO
TpUraallieHe 45 BBoAa MMEeHM MOJIb30BaTeIsl M apoJIs.

[Tocse KOppeKTHOTO BBOAA IMapaMeTPOB MOAK/IIOUEHMS MOXKHO YIIPaBJSTh MPUOOPOM
C IOMOIIIbI0 KOMaHJI, Ipe[cTaB/leHHbIX B Opoirope «Tecrep-aHanusaTop ceteir Ethernet
bepkyT-ET. PyKOBOACTBO 110 KOMaHAaM yAaJIEHHOTO YITPABIEHUSI».

5.3.2. OC Windows

BsaumogeiictBue ¢ mpubopom B OC Windows ocyIiecTBsieTcsl ITIOCpPeACTBOM ApaiiBepa
Virtual COM Port. [laHHbIli ApajliBep ciaemyeT IpeaBapuUTeabHO ycTaHOBUTb Ha [IK mast
MHMLMaIM3aum npmubopa B cucteme. Daiyipl ApaiiBepoB IS Pa3IMUHBIX OIMEepPalIOHHBIX
CUCTeM M yKasaHMsl 10 MX yCTAHOBKe IIpe/cTaBjiieHbl Ha caiiTe kommnaunuu FTDI Chip:
http://www.ftdichip.com/Drivers/VCP.htm.

Ipumeuanue. B3aumopeiicTBue ¢ MpMOOPOM MOXKET 00ecreuuBaThCsl KaK CTaHIAPTHBIMMU
cpeactBamu  OC Windows — mporpammoii HyperTerminal, Tak ¥ TepMMUHaJIbHBIMU
IIporpaMMaMM CTOPOHHUX MPOU3BOAUTENEN.

s ycraHoBKM coenvHeHus mekay ITK ¥ mpubopom ¢ MCHOJIb30BaHMEM ITPOTPAMMObI
HyperTerminal He06X0a1MO BBITIOJHUTD CJIEAYIOIINE TEeVCTBUS:

1. TTogxmounTts mopt USB B npu6bopa k USB-mopry TIK.

Bx/iiounTh Ipuob0p, HaxkaB Ha KHOTIKY BKIIOUEHMSI/BbIK/IIOUEHNS] TUTaHUSL.
Ha I1K 3amyctuth nporpammy HyperTerminal.

Co3paTh HOBOe ToakIoueHne: «Paiin = «HoBoe MoaKII0UeHe».

3agaTb MMS MOOKIIOUEHMS.

A

Onpenpenutb, KakuM COM-mOPTOM B CUCTEMeE SIBJSIETCSI MOIK/IIOUEHHbBINA MpUoOp,
00paTUBIINCH K CTAaHAAPTHOMY MPUIOXKeHUIO «[IcrieTyep yCTPOMCTB»:
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«Moii KomIibioTep» = «CBoiicTBa» = «Ob0pymoBaHue» = «JIucreTyep yCTPOMCTB».
7. BbIOpaTh MocaenoBaTeNbHbBIN TOPT, K KOTOPOMY ITOAK/IIOUEH ITPUOOP.
8. YCTaHOBUTbB NMapaMeTphbl IOC/IeA0BaTeNIbHOTO IOPTa:

— ckopocTb (6ut/c): 115 200;

— OWUTHI JaHHBIX: 8;

— YETHOCTh: HeT;

— CTOMOBbIE OUTHI: 1;

— yIIpaBjieHMe ITOTOKOM: HeT.

9. TMocne HaxkaTtus Ha KHOTIKY Enter HyperTerminal nmomnbiTaeTcst yCTaHOBUTD COeAHEHE
c mpubopom. B ciyyae ycreurHoro coeAyHeHUs B OKHO TepMMWHAIbHOM MPOTrpaMMbl
OyzeT BbIBeJleHO IpuUIJIallieHye 151 BBOAA MMeHM M0/Ib30BaTesIs U Mapoisl.

[Tocsie KOpPPeKTHOrO BBOAA MapaMeTpOB IMOAKIIOYEHMSI MOXKHO YIPaBisSITh IMPUOOPOM
C MMOMOIIbI0 KOMaH/I, TpeJcTaB/ieHHbIX B Opoinope «Tectep-aHaimusaTop cereii Ethernet
bepkyT-ET. PykKOBOACTBO 10 KOMaHAaM YIJIEHHOTO YIIPABIEHUSI».
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6. KoHdurypauusa npubopa

6.1. UsmeHeHune napons

[ist u3MeHeHMsI TTapoJIsi TT0 YMOJTYaHMIo (CM. pasfen 5.1) ciaemyer:
1. TIogKIIOUUTHCS K IPUOOPY, UCIIOIb3YS YUETHYIO 3aIIUCh «IO0t».
2. TlogMmoHTMpOBaTh GaiIOBYI0 CMCTEMY Ha 3aIMiCh KOMaHI0M «mount -0 rw,remount /».

3. BBecTtu KoMaHIy «passwd» 1 cieoBaTh ykasaHusIM Ha sKkpaHe ITK.

6.2. [lobaBneHue nonb3oBarTeneun

[y moGaBJieHMsI HOBBIX I0JIb30BaTeIel CIedyeT:

1. TlogkmounThes K mpubopy bepkyT-ET (cm. pasmen 5), MCITOAb3Yys YUETHYIO 3aMMCh root.

2. BBectu komaHny «adduser» u ciemoBaTh ykazaHUIM Ha skpaHe I1K.
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7. ObHOBNEHME NporpaMMHOro obecneveHus npubopa

O6HoBeHne mporpammHoro obecrieuenust (ITIO) mpubopa BepkyT-ET BbINIOTHSETCS
¢ momo1Ibio SD Kaptel. O6HOBAEHHOE 10 MOKeT BK/IIOUATh KaK MCIIPaB/IeHNe OIIMOOK, TaK
1 HOBbIe (PYHKIMOHAIbHbIE BO3MOXKHOCTN.

7.1. NMoproTtoBka K 0OHOBJ/IEHUIO

Zip-apxuBsI ¢ o0HoBIeHMeM I10 mocTyItHbI Ha caiiTe https://metrotek.center. Takske apxuB
C akTyanbHOM Bepcumeir IO MOXKHO TIIOJYyUYMTb, HAIMCaB 3alpoc IO  agpecy
support@metrotek.ru.  Ilepem  OOHOBJIeHMEM  HeOOXOOMMO  pacllakOBaTh  apXUB
M 03HAKOMUTBCSI C comepskMMbIM aiina readme.txt, B KOTOPOM XpaHUTCS BaKHas
mHbopmanus o peanse I10.

CoxpaHEHHbBIe Ha TpMOOpe OTUYETHI B Ipolecce OOHOBIEHMS OYOyT yhaaeHbl. OTUETHI
MOSKHO IIpeaBapuUTeabHO coxpaHuTh Ha [IK uepes Be6-uHTepdeiic (cMm. pasmen 8).

[Tepen, oOHOBIEHMEM HYKHO 3aIycaTh KIIOY, OTKPbIBAIOIIMIA OMLIMM Ha IpMUbope: MeHI0
«HacTpoiiku» = «YcTaHOBKM Mpubopa» = «OIMLn».

7.2. Anroputm 06HOBNEHUSA

1. CkauaTtb u ycraHoBuTb Ha ITK ¢ OC Windows 7/8 mporpammy 3amucy oopasa Ha SD kapTy
(mampumep, Win32 Disk Imager).

2. V3Bneus u3 mpubopa SD KapTy M MOOKIIOUNTh €€ K [TK ¢ moMoIbio BCTPOEHHOTO WJIN
BHEIIHErO YCTPOWCTBA AJISI YTEHMS KapT MaMsTH.

3. OrdopmatupoBaTh SD KapTy, BbIOpaB (aitoByio cuctemy Fat32.

4. OTRpbITH IporpaMmmy Win32 Disk Imager 1 BbIOpaTh ITyTh K paHee pasapXUBUPOBAHHOMY
o6pasy. 3amuch obpasa Ha SD KapTy 3aHMMaeT OT 5 70 20 MUHYT.

5. Tlogk/MoYnUTh K TPUO0PY BHEIIHUI UCTOYHUK MTUTAHUS.

6. YcraHoBuTb SD KapTy B IpuOOP ¥ ITPOBEPUTD €ro paboTOCIIOCOOHOCTb.
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8. Beb-unrepdeiic

Be6-uHTEpdeiic Mo3BOISEeT B3aMMO/IEIICTBOBATh C IIPMOOPOM ITOCPEACTBOM ITPOTOKOJIA
HTTP u 6pay3epa. C momoIipio Be6-uHTepderica MOKHO:

RFC 2544, BERT, Jitter, Y.1564;

IpoCcMOTpeTh U coxpaHuThb Ha [IK pesynbTaThl M HACTPONKM OCHOBHBLIX TECTOB:

e YIPaBJIATh QYHKIMSIMM IIpubopa 1o mpoTokosry VNC;

e BBINOJHUTH CHUMOK 9KpaHa nmpubopa;

e OTKpBITh U cKauaTh Ha [IK coxpaHEHHbBIE OTUETHI O pe3yabTaTax TeCTUPOBAHUS;

e OTKpBITH U cOXpaHUTh Ha [IK pyKOBOACTBA I0JIL30BaTES;

e (CKauaTb IOCaeAHI0 Bepcuio [10 ms mpubopa.

8.1. NMopknioueHue

1. lopgxmountb mopT «LAN» 1 I1IK K 0gHOI JIOKAJIbHOW CETH.

2. BkmounTh 1mpubop.

3. Ilepeittu B meHio «Hactpoiku» = «[lapamerpsl cetu». Ilonyuuts mo DHCP wnu
Ha3HAYNUTb BPYYHYIO U3 JIOKaJIbHOM ceTu [P-anpec nmopra «LAN».

INIpumeuanue. IP-anpec nmopta «LAN» 1o ymosuanuio — 192.168.0.1.

MNapamMeTpw ceTH

DHCP

IP agpec
Macka nogceTH
oz

DNS

MPLS

A B

LAaN

Brikn
169,1658,0.6
255,255,000
169,1658,0,100
192 ,1658,0,100

Brikn

LAM

4. Ha IIK oTKpbITh Opay3ep 1 B alpeCHYI0 CTPOKY BBECTH TTOTyUYeHHbI WM Ha3HAUeHHbI

[P-anpec mopTta «LAN».

ETN. Gigabit Ethernet An... X | 4

& 169.168.0.6

Metrotek

ETN
Gigabit Ethernet Analyzer
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Ha oTkpbIBILIeicst B Gpaysepe CTpaHUIle JOCTYITHbI CJIeYIOII/e KHOIIKN:

«RFC 2544», «<BERT», «Jitter», «Y.1564» — IO3BOJISIOT IPOCMOTPETh U COXPAHUTh
Ha [IK pesynbTaThl M HAaCTPOVKM TeCTOB. [Ipy Ha)kaTUM HA KHOIMKY C Ha3BaHUEM
TecTa OTKpbIBAeTCS CTpaHMIla, Ha KOTOPO OTOOpaKaloTCsS HACTPOMKMU
U pe3yJibTaThl MOC/IeJHero MpOoBeLEHHOro Tecta. B wiyuyae, eciim TeCcT HUMKOrAa
He MPOBOJAMJICS, Ha CTpPaHMULe BBIBOLATCS HACTPOMKM MO yMosdyaHMio. KHoIKa
«Download report» mpemgHasHaueHa s coxpaHeHusi Ha IIK pesyabTaToB
rocjegHero IpoBeAeéHHOro Ttecta B Bume CSV-gaiiia. Ilepen 3arpyskoit MOKHO
BbIOpATh TUII pa3fenuTesis moJeit — «semicolon» (Touka ¢ 3amsiToit) UM «commar
(3amsaTas).

Ipumeuanue. TTocse mepe3arpy3Ku rpubopa pesyyabTaThl BCEX TECTOB YAAISIOTCS.

«Screenshot/VNC» — mnpM HakaTUM Ha KHOIIKY OCYIIECTBJSIETCS TIepexof
K YIQJIEHHOMY VIIpaBiaeHuio Ipuoopom 1o mportokony VNC (cm. pasmen 8.2).
B maHHOM peskuMe MOXKHO coXpaHuThb Ha [TK cHMMOK 3KpaHa rpubopa.

«Saved Results» — mo3BoJIIeT MPOCMOTPETHh CIMUCOK COXPAaHEHHBIX HA IIpubOpe
OTYETOB O pe3yJibTaTaxX TeCTUPOBAHMS, OTKPbITh UX U cOXpaHUTh Ha ITK B popmaTax
pdf, docx, txt, html.

«Documentation and Support» — cTpaHMIIa COHEPKUT CIIMCOK PYKOBOJICTB
roJib3oBateJis B opmate pdf, KoTopbie MOKHO OTKPBITh U coxpaHuTb Ha I1K. Takske
Ha CTpPaHMUIIE IOCTYIIHbI KOHTAKTHbIE JTAaHHBIE CY’KObI TEXHUYECKON ITOJIIePSKKA
u kHomKa «Get Latest Firmware», mMmo3Bossiionias IepeiTM K CCbUIKaAM OIS
cKauMBaHus nmocyaegHeit sepcuu I10 mpubopa.
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8.2. YaanénHoe ynpasnenue (VNC)

VnanéHnHoe ympasiieHue! B rpadmMueckoM peskuMe OCYIIeCTBIISIETCSI C MCIO0/Ib30BaHMEM
nporokosia VNC (Virtual Network Computing). Takoe moakioueHue MO3BOJISIET MOJTyYUTh
Ha moHuTope IIK nsobpaskeHne sxkpaHa npubopa bepkyT-ET. IIpu mmomoIiy KOMIbIOTEPHOI
MBILIM ¥ KJIaBUATyPbl MOXHO 3aITyCKaTb TECTbl, COXPAaHATh U IIPOCMATPUBATL Pe3ybTaThbl
M3MepeHUit, YIIpaBIsiTh GYHKUMSIMU IPUO0PA U BBITIONMHSITh APYTYie HeOOXOAMMbIe TeCTBUSI.

'S
@ vnc (320x240) x +
&« C (@ He sawwmwedo | 192.168.222.211/vnc/index.htm b g () a8
. Mpwnoxenns [ Services [ other @ Checklists @@ helpused @@ hist Wm LACP »

Connected

B A:1000 PTH B:1000 FTH 14:38

MNapaMeTpy ceTH

LAN
DHCP Bukn

IF appec 192,168.222.211
Macka nopgcetn 255,206, 252 .0
Ww=z 192,.168,.222,254
DNS 192.168.0.100

MPLS Bwkn

LAN

PucyHok 8.1. YoanénHoe ynpasnerue no npomokoay VNC

! B 6a30By10 KOHGUTYpaIus He BXOIUT. JOCTYITHO TPV AOMOIHUTEIbHOM 3aKa3se omiuy «ETRC».
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9. MeToauKa noBepKu

[TopsimOK MpoBeieHNsI TTOBEPKY MPUBEIEH B METOIMKE TTOBEPK.

10. TexHnueckoe ob6cnyxuaHue npubopa

TexHnueckoe 06CTysKMBaHMe MPUO0PaA COCTOUT U3 CAeAYIONIMX OIeparnii:

— TIepuoAMNYeCcKuit BHEIIHMII OCMOTP YCTPOICTBA, 6JI0Ka MUTAHMS U KabeJiei ¢ 1e/bio
COoZlep>kaHus B VICIIPABHOM U UMCTOM COCTOSIHUU;

— TIepUOAMYECKMil 3aps aKKyMyJISITOPHON OaTapeu sl yBeauMueHUs] €€ cpoka
CITY>KOBI ¥ IOAAEPsKaHMUSI HOMUMHAIbHOM éMKOCTHA.

Hpumeuanue. Tlpu pIuTeIbHOM XpaHeHMM IpubOpa Ha cKiaze bGarapeld peKOMeHIyeTcsl 3apsbkaTbh 1 pas
B 3 Mecsl1ia.

10.1. NMpoueaypa 3apapa akKKkyMynaTopHoit 6arapem

AKRYMYJISTOPHYIO 6aTapero cjeayeT 3apssKaTh:
— TIpY YaCTMYHOM MJIM TIOJIHOM paspsifie B Ipoliecce SKCIUTyaTauu mpubopa;

— ecJiM IIpU IIOJIHOCTBIO pa3psDKeHHON OaTapee IpuOOpP He MCIIOJIb30BajICsS OOJblie
1 mecsiua;

— eCiM TIpU TIOMHOCTBHIO 3apsDKeHHOJ OaTapee mpuOOp He MCIIOJIb30BAaJICS OOJIbIIe
4 Mmecsi1ieB.

[ 3apsifa akKKyMyJaISTOpPHOM 6aTapey cienyeT MOAKIIOUNATDL K MPUO0PY BHEIIHMI 610K
MUTaHUS U yOeouTbhCs, UTO 3apsiy, Havalcsi — CBeTOAMONHbBIN MHAMKATOp «Power» ropur
opaHkeBbIM. Ilocie OKOHUaHMS 3apsifa LBET MHAMKATOPA U3MEHUTCS Ha 3€JIEHBIN.

Ecnu mpubop AmuTenbHOE BpeMsl He MCITOIb30BAJICS WJIM HAXOOWUJICS Ha XpaHEHUM, ero
6aTapest MMOJIHOCTBIO paspskaeTcs. B aTom ciyuae mpy MOAKIIOUEHUY OJI0Ka MUTAHUS OyIeT
MIpOBeIEH TIpeJiBapUTeIbHbIN TOA3aps[ aKKyMYJSTOpHOV OaTapeu 6e30MacHbIM MaJibIM
TOKOM, KOTOpPBIII MOXeT MNpomo/sKaTbCd n0 48 4acoB. [Ipy 5TOM 3HaueHMe TOKa,
oToOpaskaemMoe B MeHIO «HacTpoiiku» = «YCTAaHOBKM mpubopa» = <«AKKYMYJISITOD»,
coctasysger 0 A. Kak ToJbKO 3HaueHue ToKa JocTurHeT >0.5 A, HaUHETCS 3apsi B 0OIYHOM
pexxuMe, IJINTEJTbHOCTb KOTOPOTO COCTABUT OKOJIO 2-3 YacoB.

Ecniu B Teuenme 20-24 yacoB npubop He Hauval 3apspkaTbesl (MHAMKATOP «Power» roput
3eJIEHBIM), CJIeiyeT BbIHYTb IITeKep 6/0Ka MUTaHus M3 nmpubopa Ha 5-10 cekyHm, a 3aTem
BCTaBUTb 00paTHO. EC/iu B TeueHMe CIeqyIOMIMX CYTOK 3apsii Tak 1 He HavaJicsi, He0OX0oMMO
TTIOBTOPHO BBIHYTb ¥ BCTABUTD IITEKEp OJI0KA TUTAHMSI.

Ecimu B TeueHun 48 yacoB GaTapes He IoA3apsaniach, He 3apsiauiIach IMOJTHOCTBIO WA
He BBIIIJIA Ha ITPOLeaypy 3apsiaa, He0OX0AMO ITOBTOPUTH JI€CTBYS, ONMMCAHHbIE BhIIIE.

Ipumeuanue. IHCTPYKIMS, IpMBEIEHHAS BbIIle, aKTyaJIbHA IJIsI IPUOOPOB C almapaTHeIMU Bepcusimu 4.0, 4.1,
4.2.
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11. TexHnueckasa noaaepKka

3asgBKM 110 BCEM TEXHMUYECKMM BOIIPOCAM IIPUMHMMAIOTCS CIYKO0i IOAEePsKKA
1o pabounm gHsM ¢ 10:00 mo 18:00. O6paTUTHCS B CIYKOY MOXKHO:

— 10 Tenedony: +7 (812) 330-0118,;

— 1o e-mail: support@metrotek.ru.
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12. Cneundukaumm

12.1. UnTepdeiichbl

VismeputenbHble uHTEpdeiichl (A u B) | 2xRJ-45 (10/100/1000 BASE-T)

2x1G SFP (1000BASE-SX, 1000BASE-LX, 1000BASE-EX, 1000 BASE-T)
ViHTepdeiichl yIIpaBIeHUs 1xRJ-45 (10/100/1000BASE-T)

1xUSB B
IlononHuTEeIbHbIE MHTEPdEIiChI 1xmicro SD

1xUSB A (host)

12.2. O6wme xapakTepuCTUKH

Odu3nuecKue napaMeTpbl

T'abapuTHbIe pa3Mepbl U3MePUTETbHOTO0 6710Ka (JIx111xB) 200x101x44 Mmm
Macca u3MepuTeNbHOTO 610Ka 0,48 kr
Hucruieint, kinaBuaTypa
Hucnnein 320x240 Touek, LIBeTHOM!
KnaBuarypa AndaButHO-11M(ppoBas (25 KaaBuIII)
YcnoBus sKCIuyaTauum

Iuana3oH pabounx TeMIepaTyp 0-35 °C

[nanasoH TeMnepaTyp TPaHCIIOPTUPOBKU U XpaHEHUS -10...+45 °C

OTHOCHUTEJIbHAS BJIAKHOCTb BO3yxa 80 % mpu Temmnepatype 25 °C

DJIEKTPONUTAHNE

HanpsikeHue BHeIIHEro MCTOYHMKA ITUTaHUS 18 B

[MoTpebasieMmast MOIIHOCTD 6-24 Bt

barapes Li-ion

Bpemst 3apsiga 6aTapen OKOJIO 3 4yacoB

Bpemst pa6oTel OT 6aTapen 0 6 yacoB (BpeMs pabOThl 3aBUCUT OT TUIIA
BBITTOJTHSI@ MBIX TEeCTOB " YCIIOBUIA
SKCIUTyaTaumn)

Vsmepenre 06b€éMa JaHHBIX

IuamasoH u3MepeHuit KoamuuectBa MHopmaiuu (o6béma | ot 10 mo 10
JIaHHBIX), 6AT:

[lpemensl  momycKaeMoit — aOGCOMIOTHOM  TOTPEIIHOCTU
U3MepeHuii KoandecTBa uHopmauuu (06bEMa JAHHBIX) B
IuanasoHe, 6aiT:

ot 10 mo 107 BKTIOY.: *10
cbire 107 mo 10'!: *Kx10™*, rme K - wm3MepeHHOe 3HaueHMe
KosmuecTBa MHGopMaum (06b€Ma JaHHBIX),
6aiT
llpyroe
[Tnatdpopma He momynabHasi, Ha 6ase Linux
lapantusa 12 nnu 24 mecsua

12.3. TectupoBaHue

CoxpaHeH1e OTUETOB — BERT, RFC 2544, Y.1564, nakeTHbI IKUTTEP
—  ®@opmartsl otuéToB: pdf, docx, html, txt
RFC 2544 — AcuMMMeTpUYHOe TeCTUpPOBaHUE

— CuMMeTpUUYHOE TeCTUpOBaHNe
— TIpomyckHas CITOCOOGHOCTD

— TloTepu kKagpos

— 3ajgepsKka
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[IpepenpHas Harpys3ka
[TapannenbHOe TeCTUPOBAHME
3agaBaeMble pa3mMepbl KaJipOB
I'paduueckye pesyabTaThl
3amaHue rmapamMeTpoOB KaapoB

ITU-T Y.1564

oo 10 TIIOTOKOB [JaHHBIX C HE3aBUCHMOJI KOHGUrypalymeii Harpysku
1 3ar0JI0BKOB KaJipa

TecTbl KOHOUTYpALIUN

TecT MpoU3BOAUTETBHOCTU

Tect CIR

Tect EIR

Tecrt Traffic Policing

Vi3MepeHHOe 3HaUYeHMe MMPOIYCKHO crmocobHocT IR
ITorepu kappos (FLR)

3amepskka nepegauy gaHHbIX (FTD)

OTKIOHEeHMe 3afepKKu rnepegaun gaHHbIX (FDV)
3agaHye JOMYCTMMOTO YPOBHS MOTEPh KaJpOB
3azmaHue nomycTuMbIX ypoBHelt FTD, FDV

3aganue M-dakTopa

OpHoHanpaBaeHHOe TeCTUPOBaHMe

3aaHue TapaMeTpPOB KaipoB

[Tpukas 870

IOo 4 T1OTOKOB JAHHBIX C He3aBUCMMOM KoHbUrypaimeir Harpysku
" 3ar0JI0BKOB KaJpa

Vi3MepeHHOe 3HaYEeHMe IMPOITYCKHO CITOCOOHOCTY Ha ypoBHe L2

CpepnHss 3amepskKa nepenaun naketos ganubix (PD - Packet delay)

Bapuanusa 3amepkku Iepegauy makeToB pgaHHbiXx (PDV - Packet delay
Variation)

KosdduumeHT moreps naketoB gaHHbIX (PL - Packet Loss)

IMporycKkHAas ClIOCOOHOCTDb KaHasIa rmepegaun naHHbeix (BW L2)

3agaHye JOMYCTUMMOTO YPOBHS MIOTEPh KaJIpOB

3aJaHue IOMyCTUMBIX ypoBHeli PD, PDV

3amaHye AOMYCTMMOTO YPOBHS MPOITYCKHO CITOCOOGHOCTY
OnHoHampaBaeHHOe TeCTUPOBaHMe

3agaHye mapamMmeTpoB KaJpoB

BERT

®usnyecknit, KaHaJIbHbIN, CETeBO, TPAHCIIOPTHBIN YPOBHYU TeCTUPOBAHUS
PesynbraTtsl aHanusa: BITs, EBITs, BER, LSS, %LSS, LOS, %LOS

TecToBble mociemoBatenbHocTH: CRTP, 2ell-1, 2el5-1, 2e20-1, 2e23-1,
2e29-1, 2e31-1, 3amaBaeMast IojIb30BaTesieM (4 6aitTa)

Pesxum Ciry4aiiHOTO M OCTOSIHHOTO pasMepa KaJapoB

3aJaHue rapaMeTpoB KapoB

[TakeTHBIN IKUTTED

Br160p OpOTOBOTO 3HAUEHUS IKUTTEPA

3amaHue QIMTeIbHOCTY M3MepeHMI

PKTSs — ob11iee uMcjI0 MPUHSATHIX IAKETOB

0OO0OPs, %000Ps — KoIMUeCcTBO U IIPOIIEHT IMaKeTOB, IMPUHSITHIX HE B TOM
MOpSIZIKe, B KOTOPOM OHM ObUTM OTIIPABJIEHBI

INOPs, %INOPs — KOMMUeCTBO U MPOLEHT MaKeTOB, MPUHSTHIX B TOM 3Ke
MOpSIAIKe, B KOTOPOM OHM ObUTM OTIIPABJIEHBI

[TpolieHT MakeTOB C AXKUTTEPOM MeHbIlle 3aJJaHHOTO ITOpora

[TpoIIeHT MaKeToB C IKUTTEPOM, OOTBIINM WM PABHBIM 3aJaHHOMY IIOPOTY
I'paduueckoe 1 TabIMUHOE OTOOPAsKEHMSI pacripeneneHus IKUTTepa

[P-uMHCTpYMEHTHI

9xo-3amnpoc (Ping)
Mapupyt (Traceroute)
DNS lookup
TCP-knveHT

Hacrporika
rapaMeTpoB KaZpoB

MAC- u IP-agpec oTripaBUTeISsI/TI0Ty4aTeNs
Howmep nopra oTipaBuTe/Isl/IoIy4yaTesis
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— Tlonst VLAN, MPLS, ToS, Precedence, DSCP
— PasmepsI kagpoB 64—9600 6aiiT

CraTucTtuka
2819)

(REC

— Ilo Tunam KagpoB

— Ilo pasmepam KagpoB

— Ilo ypoBHSIM

— Tlo om604YHBIM KagpaM

— KonmuecTBO NpUHSTHIX U IepefaHHbIX IAKETOB

— OrobpaskeHne HArpy3Kyu Ha TIOPTY B peaIbHOM BpeMeHMU

— Tunsl kagpos: broadcast, multicast, unicast

— PacnpepeneHue no pasmMepam

— KonnuectBo KagpoB, mepelaHHbIX Ha KAHAJIBHOM U CETEBOM YPOBHSIX

— TlakeTsl cBepxmasoii (runt), cBepx6osblioii (jabber) mJMHBI U MMaKeThI
c omm6ounoit CRC

TpaHsur

— BxiioueHue B pa3pbiB COeAMHEHNSI MEKIY CETEBBIMM YCTPOIICTBAMM
— CO6Op CTaTUCTUYECKUX JAHHBIX O ITPOXOsIeM Tpaduke

Ineid (Loopback)

— UnTennekTyanbHbIi 1uieiid Ha  (GM3MUECKOM, KaHaJbHOM, CETEBOM
M TPAHCIIOPTHOM YPOBHSIX
— Bosmoxknocts mogmeHsl MAC-anpecoB, VLAN-meToK, IP-aapecos, UDP/TCP-

IIOPTOB

l'eHepauus TeCcTOBOro
MIOTOKa

B03MOKHOCTD 3a/1aBaTh:
— pasMep Kazpa;
—  JINTeJIbHOCTb reHepaLyu;
—  BeJIMYMHY HATPYy3KU,;
— TapaMeTphl 3aTOJIOBKOB Kajpa.

Tect BpeMeHU

V3smepeHne pacxokIeHMs IIKaJI BpeMeHU B CeTSIX OIepaTOPOB CBSI3Y OTHOCUTEIbHO
HallMOHAJIbHOV IIKa/Ibl BpeMeHu Poccuiickoit @enepanun UTC (SU) B COOTBETCTBUMA
¢ npukasom MunakomcBs3u Poccum N2277

TecToBbIE TAHHbIE

N3mepeHne KoJuvecTBa IMepelaHHbIX U  TIPUHATBIX [JaHHBIX, a TaKKke
MPOJIO/KUTEBHOCTh CeaHca Mepenauy B COOTBETCTBUM C TNpUKa30oM MMHKOMCBSI3U
Poccuum N2277

ITepexsaTt ARP

OrcnexuBanue ARP-0OTBeTOB, Mepenarolnxcs B CeTU, U «IepexBaT» COIepyKaliuxcs
B HuX IP- u MAC-afpecoB ceTeBbIX YCTPOICTB

YnaneuHoe
yIipaBJjieHle

— Yepes USB-KOHCOJIb
— Ilo ceTtu ¢ ucrnonb3oBanmeMm SSH-mpoTokona
— JlocTyT K pe3yJibTaTaM TecToB 1 oTuéTam uepe3 Web-unrepdeiic

IIpouee

— ET-ob6HapyxkeHue: KoHurypauusi pexuma <«llneiip» Ha ymaméHHOM
bepkyT-ET

— OAM: BiwueHue pexuma «lneitd» kKaHaMIbHOTO YpOBHSA Ha YIaJIEHHOM
ycTpoiicTBe 1o TpoToKony OAM B cooTBeTcTBUM co cTaHgapTom IEEE 802.3ah

— Tect kabenst — TecT MeOHOro Kabensl Ha OOGPBIB, KOPOTKOE 3aMbIKaHMUE,
ompeesieHNe PaCCTOSTHUS IO TOUKM 0OpbIBA

— Tlomb3oBaTenbckue KOHGUTypaluy — TapajieabHOe IpoBeneHMe 2 TeCTOB
BERT n/unu RFC 2544

— JIByHampaBiieHHbIN TecT RFC 2544

— LACP mMoHMTOD - IIpOBEpPKa COCTOSIHUS arperMpoOBaHHbIX KaHAJIOB

— HWudopmanmst o6 SFP - BeiBom cBemenuii 06 SFP-mMomyie: mMpou3BOIUTEND,
MO/IeJib, TIOAAepKMBaeMblil peskuUM repefaun JaHHbIX U T. [I.

— CuHXpoHM3ALMSI BpeMeHM - moagepskka IpoTokojoB PTPv2 (IEEE 1588)
1 NTPv4 (RFC 5905)

— Tlopgepskka VLAN Q-in-Q 1 MPLS

[Tpodummn

— HacTpoiiku TOMmosoruit, 3aroIoBKOB U pa3MepoB KaapoB s TecToB RFC 2544,
Y.1564, BERT, makeTHbI/i [KUTTEP, TECTOBBbIi IIOTOK, a TaKxke
MHOVBUAYAJIbHbIE HACTPOMKM JIJISI K&KIOTO U3 ITUX TECTOB

— HacTpoiiku ceTeBbIX MHTEpdEIICOB

— Hacrtpoiiku IP-yTuanTt: 5x0-3amnpoc, Mapupyt, TCP-kaueHT
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12.4. Onuum nocTaBKku

ETIP [Mogmepskka ceTeBbIX IMTPOrPaMM U IMPOTOKOJOB: Traceroute, DNS lookup, nepexsat ARP.
ETWEB TectupoBanue HTTP-coenunenmii (Tpebyet omiyu ETIP).
ET]T WN3mepeHne IMakKeTHOrO MKUTTepa B COOTBETCTBMM € MeToaukoil RFC 4689. PesynbTaThl

aHamm3a: PKTs, OOOPs, INOPs, %O00Ps, %INOPs, pacnpeneneHne AKXKUTTepa, KOJIMUECTBO

IMaKeTOB, MKUTTEP KOTOPBIX ObLI MeHbIe/00JIbllle 3aJaHHOTO IOpora. PekuM cIydaitHOro

M ITIOCTOSIHHOT'O pa3Mepa Kajpa.

ETRC VaoanéHHoe yIpaieHue mpubopoM 1o nmpotokony SSH, VNC yrpasnenue uepe3 WEB.

ETMM TecTbl KOHGUTYpALMK U CIYKO 0 pekoMeHpauyuu Y.1564. Bo3aMokHOCTh HacTpoiiku mo 10

CepBUCOB C MHAVBUAYAIbHBIMYU [1apaMeTpaMu:

MAC/VLAN/MPLS/IP/ToS/Harpyska.

ETAT? AcuMMeTpUYHOE TeCTUpPOBaHMeE:

— u3MepeHMe OJHOCTOPOHHEN 3aJepKKu, IMPOIMYCKHO} CIOCOOHOCTM KaHa/la, IOTepb
[IaKeTOB U IKUTTepa;

— [MAarHoCTMKa KaHaJIOB, XapaKTePUCTUKU KOTOPBIX PpA3AUUYHBl IS Ilepelaroliero
¥ IPMEMHOTO HaIlpaBJIeHUIA.

ETBIDIR® I ByHarpaB/ieHHbI TecT 10 MeToguke RFC 2544.

ET2P3 [Togmepskka ABYX MepelaTuMKOB: ITPOBeieHMe U3MepeHNiT Ha IBYX MHTepdeiicax.

ETPTP CuHxpoHM3sauus 1o MNpoTokosay PTPv2 103BOJsSIeT BBINOJHATHL M3MepeHue 3ahepsKKuU

o metoauke RFC 2544, a Takke aHaiu3 IO pekoMeHpauuu Y.1564 mpu TecTUpOBaHUMU

aCYMMeTPUYHBIX KaHAJIOB.

AcuMMeTpUYHOE TeCTUpOBaHMe?:

— U3MepeHMe OJHOCTOPOHHE! 3aJepXkKy, IPOITYCKHO! CIIOCOOHOCTYM KaHajia, II0Tephb
[IaKeTOB U JIKUTTEPA;

— [MarHOCTMKa KAHAJIOB, XapaKTepUCTUKM KOTODBIX pa3JIM4uHbl [Js1 Iepefarouiero
¥ IPMEMHOTO HaIlpaBJIEeHUIA.

ETMPLS [Mogpmepskka 0o 3-x MPLS meTok, kondurypanus MPLS Label, MPLS CoS 1 MPLS TTL.

ETTIME V3mepeHre pa3sHOCTU (PaCXOXKIEeHNS) LKAl BpeMeHMU B CETSX OIEPaTOPOB CBSI3Y OTHOCUTEIBHO

HAUMOHAIbHOJ 1wKaabl BpemeHu Poccuiickoit @epepanuu UTC (SU) B cooTBeTCTBUM

¢ npukazoM MumHkoMmcBs3u Poccum N2277.

ETDATA N3mepeHue KOIM4YeCcTBa rnepegaHHONM (TIpUHSITOI) uHopMalumn (IaHHBIX)
U MIPOJIOJDKUTEBHOCTU CeaHca Mepefauy JaHHbIX B COOTBETCTBUM C TPUKA30M MMHKOMCBSI3U
Poccnm N2277.

ETLACP IuarsocTuka nepejauu yrpas/siolyX ITakeToB MPOTOK0JI0B BToporo ypoBHs (Layer 2 Control
Protocol).

ETSDT O6HapykeHMe M M3MepeHMe KpaTKOBpPEeMEHHBIX MpepbiBaHMii cepBuca (Service Disruption
Test).

ET870 VismepeHMe TapaMeTpPOB CETeil Iepenaun JaHHbIX ¥ 00paboTKa pesysJbTaTOB B COOTBETCTBUM

¢ npuka3om MuHcBsi3u Poccuy N2870 B aBTOMaTU3MPOBAHHOM peXyuMe.

2Haumnnas ¢ Bepcuu I10 4.0.26/1.1.34, oniiust ETAT (acCMMMeTpUYHOE TECTUPOBAHME) BXOJUT B COCTAB O
ETPTP. Ilpu otkpbitium onuiyu ETAT oTnenbHo, He B coctaBe ETPTP, byHKIMS acMMMeTPpUYHOTO TeCTMPOBAHMS
Mo-TIpeskHeMY OyIeT aKTMBMpPOBaHa, Ipy 3ToM omiius ETAT B cricKe OMIINit He 0TO6Pa3UTCS.

® Haumnas ¢ Bepcun 10 4.0.26/1.1.34, pByHaTIpaBAeHHbI TeCT ¥ QYHKIMS MOOIEPKKY IBYX ITepeqaTUMKoB
BKJ/TIOUEHBI B COCTaB MPOrpaMMHOTr0 obecreuenns mpuoopa. Aktusaiius onuuit ET2P u ETBIDIR He TpebyeTcs.
Ecau kmou gas ommuii comepskut ET2P u ETBIDIR, mocie akTuBaLMM KI0Ua ST OMNIMUM He OTOOGPa3siTCS
B CIMCKEe OMIINIA.
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