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1. BeepeHue

HacTosiee pyKOBOZACTBO COLEPKUT ONMUCAHUS TeCTOB, CXeMbl ITIOAK/II0UEHUS U CLieHapuu
TeCTMpOBaHMs AJ1s1 aHanm3aTopa cereit Ethernet bepkyT-ET.

HoronHuTenbHas MHbopmanys o6 yCTPOCTBEe MpUBeIeHa B PYKOBOJCTBAX, BXOSIINX
B KOMIUIEKT ITOCTABKU:

— «Tecrep-ananusatop cereit Ethernet bBepkyr-ET. KpaTkoe  pyKOBOJCTBO
I10 3KCIITyaTalum»

— «Tecrep-ananusatop ceteit Ethernet bepkyT-ET. PyKoBOACTBO MO CTPYKType MEHIO»

— «Tecrep-ananusatrop ceteit Ethernet Bepkyr-ET. PykoBonacTBO 10 KOMaHIam
YIOaJIEHHOTO YIIPpaBIeHUSI»

Ipumeuanue. Tlepen HauajoM pabOThI C TPUOOPOM PEKOMEHOYETCS M3YUUTh KpaTKoe
PYKOBO/ICTBO IT0 3KCILTyaTaIlUM.



2. YcnoBHble 0603Ha4YeHUs1 U COKpaLLeHuUs

B Tekcre pykoBoiacTBa 6e3 pacmmM@poBKM OyAyT TMPUMEHSITbCSI COKpallleHus,
NIpUBEeIEHHbBIE B TabIMIIE HIKE.

Tabnuya 2.1. CokpawieHus

CokpalieHme KommeHTapuit

DUT Device under test (TecTupyemoe yCTpPOiCTBO)

NUT Network under test (TecTupyemas ceTb)

SLA Service Level Agreement (CorsiaiieHne 06 ypoBHe 00C/Ty>KMBaHMSI)
QoS Quuality of Service (KauecTBO 06CTyKMBaHNST)

ITIK [TepcoHa/NIBHBIN KOMIIBIOTED

I1o0 [IporpammMHOe obecrieueHe




3. TectoBble KOHDUrypaLum

[Ipu6op bepkyT-ET 103BOJISET MPOBOAUTH aHAJIM3 C MCIIOJIb30BAHMEM TECTOBBIX
KOHurypauuit. OTo 03HauaeT, YTO Ha Mpubope MOKHO HACTPOUTH U MPOBECTU IBA TeCTa:
rnapa’suiesibHO (CM. pa3fen 3.1) uian ogHOBpeMEeHHO (CM. pa3zen 3.2).

,H,JIH MePEKIINYEHNMS MeXOY TeCTOBbIMU KOH(l)I/II'ypaI_U/IHMI/I MCITIOJIb3YIOTCS KIaBUIIA @

" . HoMep BbIOpaHHOI B JaHHbII MOMEHT KOH(Urypamuu OTOOpaskaeTcsi B CTPOKE
cTaTyca! cripaBa OT MHAMKATOpA 3apsifa baTapen.

3.1. BERT u RFC 2544

[TIpubop BepkyT-ET mo3BosisieT mapaijielbHO IPOBOAUTH [IBA HE3aBUCUMMBIX TeCTa:
RFC-2544 u BERT. Pe3ynbTaThl OMHOIO TECTa He BIMSIOT Ha MPOBeAeHMe Ipyroro. TecTsl
MO>SKHO BBITIOJIHSITh B CJIEIYIONIMX KOMOMHAIMSIX:

— BERT un BERT;

— RFC-2544 n RFC-2544;
— BERT u RFC-2544;

— RFC-2544 n BERT.

Ha pucyHke 3.1 cxeMaTM4HO MpeACTaBJIeH OOUH U3 YETbIPEX BAPUAHTOB TECTUPOBAHMS:
c mopta A Ha riopT B nipoBoauTcs Tect no metoauke RFC-2544, ¢ mopta B Ha mopT A — BERT.

— RFC-2544 (A—>B)

Ay NUT/DUT ) ____ BerT(B=A)

PucyHok 3.1. lNMapannensHoe mecmuposarue: RFC-2544 u BERT

3.2. [isyHanpaBneHHbi TecT RFC 2544

[Ipubop MO3BOJSIET MPOBOAUTH aHAIMU3 CeTeil C BpeMeHHbIM pasjejieHeM KaHaJIOB
(mampumep, WiMAX), o0Ho8pemeHHO BBITIOIHSS ABa TecTa 1o Mmetoauke RFC 2544. B Takux
ceTsix TpaduK, IepemaBaeMblii B OJHOM HaIpaBIeHUM, MOXXET BJMSITh MIM ITOJTHOCTBIO
BBITECHSTh TpaduK, IepedaBaeMblii B [APYroM HampaBieHUM. EcaM 3amyckaTb TeCTbl
He OJHOBPEeMeHHO, OJHO M3 HallpaBjieHnit He OyIeT MPOTeCTUPOBAHO.

! Tlonpo6Hast HopMalus MnpeacTaBieHa B 6poirope «Tecrtep-aHanusatop ceteit Ethernet Bepkyr-ET.
PYKOBOJICTBO IO CTPYKTYPE MEHIO».
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[Tpu omIHOBpPEMEHHOM 3aITyCKe TeCTOB ITPOBEPSIOTCSI 06a HAITpaBaeHMS, C YY€TOM BIAUSHUS
IpyT Ha Apyra. JTO MO3BOJISIET OLIEHUTh ITOTEePU MaKeTOB, IMPOMYCKHYIO CIIOCOOHOCTh MU
3agepkky B HampasieHuu A(B)=B(A) npu OOHOBpEMEHHOV Harpyske HallpaBIeHus
B(A)=A(B).

— RFC-2544 (A~ B)
- - - - RFC-2544 (B~A)

PucyHok 3.2. [leyHanpasneHHbili mecm RFC 2544

OcobeHHOCTHM IBYHAIIPaBI€HHOTO TeCTUPOBaHMs 1o meToauke RFC 2544:

— TIpM 3aIlyCcKe TecTa B OMHOM M3 KOHOUrypaluii, OMHOBPEMEHHO 3aITyCKaeTCs TeCT
BO BTOPOJ KOHPUTYpaALIVNA;

— eCJIM B OIHO¥ 13 KOHDUTrypaliuii TeCT He MPOIIEN, a BO BTOPOI MPOIIEN, TO IOMbITKA
CUMTAETCS HEYIauyHOJA.



4. Metoauka RFC 2544

Metoauka RFC 2544 [1] ornipenensieT Ha6Op TECTOB, KOTOPbIE UCIIOIb3YIOTCSI TIPYU OI[€HKE
BaKHENIINX ITapaMeTPOB CeTeBbIX YCTPOVICTB U MPOBEPKE COOTBETCTBUS IMPEAOCTaBISIEMbIX
YCIYT XapaKTepUCTMKaM, KOTOpble oroBapuBaloTcsi B SLA Mexay oriepatopaMu CBSI3U
U KIIME€HTaMMU.

[Tpu6Op 103BOJISIET MTPOBOAUTD YEThIPE CTAHAAPTHBIX TECTA COIJIACHO PEKOMEHIAIMSIM
RFC 2544: aHanu3 MPOIMYCKHOM CIIOCOGHOCTM, 3aJepXKKM, YPOBHSI IIOTEPh KaJapoB
U IIpefebHOM HAarpy3Ku.

4.1. AHanM3 NponycKHOM CNOCOBHOCTH

\'A!

1 —>
1
r[pomomna TIOTCPH
KajJpoB
V2<VI1
2 —
1 ]
4
Ne monbITKH

V1, V2 - ckopocThb nepenaun JJaHHbIX

PucyHok 4.1. AHanu3 nponyckHol cnocobHocmu

Ipumeuanue. AHanu3 IIPOMYCKHOM CIIOCOOHOCTM TIPOBOAUTCSI C LeJIbI0 OMpeaeIeHus
MaKCHMaJTbHO BO3MOSKHOJ CKOPOCTM KOMMYTAIIMM IS CETEBBIX 3JIEMEHTOB B TPAHCIIOPTHBIX
cetsax Ethernet.

[IporyckHast CIOCOOGHOCTh — MaKCMMaJjbHasi CKOPOCTh Tepenauy JaHHbBIX, HA KOTOPOi
KOJINYeCTBO Kaapos?, mpormenninx yepes DUT, paBHO KOAMYECTBY KaJpOB, OTIIPaBI€HHbBIX
eMy C TeCTUPYIOIIero o6opymoBanus. [Ipy aHaaM3e MPOITyCKHOM CIIOCOOHOCTY MCITO/Ib3YeTCs
MeToH, 6MHAPHOTO MOMCKa.

[lJist oTipeiesieHMsI ITPOITYCKHOV CITOCOOHOCTY HEKOTOPOE KOJIMUECTBO MTaKeTOB C 3aJaHHO
CcKopocThio Tiepemaércss Ha Bxopn DUT (puc. 4.1). 3aTemM MOOCUYUTBHIBAETCS KOJIUYECTBO
[aKeTOoB, NpuiIeAmmnx ¢ BbixogHoro rnopta DUT. Eciau 0HO 0Ka3bIBaeTCsl paBHbIM KOJIMUYECTBY
OTHpaBJ/IEHHbIX [MAKEeTOB, TO TECT 3aBepIllaeTcs], TAK KaK OKOHUYMJICS YCIeIIHO Ha 3aJaHHOM
T10JIb30BaTe/IeM CKOPOCTM.

Eciy KoJMuecTBO TIPUHSITBIX I[1aKeTOB OKa3bIBA€TCSI MeHbIlle, YeM KOJIMYeCTBO
repefaHHbIX, TO HAUYMHAETCS TMOMCK MaKCMMAa/JIbHO BO3MOXXHOV CKOPOCTM, Ha KOTOPOJ
OTCYTCTBYIOT TOTEpPU: TEKyIllas CKOPOCTb YMEHbIIIAeTCs BABOe, U TeCT nmoBTopsieTcs. Ecian
B XOZle HOBOIO TeCTa MOTEepPb HET, CKOPOCTb YBEIMYMBAETCSI HA IOJOBMHY, COTJIACHO

2 TepMI/IHbI Kaap M 11akeT B OIIMCAHMAX TeCTOB SABJIAITCA CMHOHVMMAMMN.



aJITOPUTMY OMHAPHOrO moucka. Eciu morepu 6bUIM — CKOPOCTh YMeHbIIaeTcst BaBoe. ITocie
M3MEHEHMSI CKOPOCTU TeCT IOBTOpsieTcs. V3MepeHMs BBINOJHSKIOTCSA OO0 TeX MOp, MOKa
He OyZmeT HaiileHO 3HaveHue, OJIM3Koe K 3HAUEHUIO [eMiCTBUTEIbHON IIPOITYCKHOIA
CITOCOOHOCTY C TOYHOCTHIO, YKa3aHHOV B HACTPOIKaxX TeCTa.

4.2. AHanu3s 3aaepxKu

Ta

B - xanp c MeTxoit

IMa4yKa KaapoB

Pm]m] =

—_—

PucyHok 4.2. AHanus 3adepxku

Ipumeuarue. AHanu3 3ageps>kKKu MO3BOJISIET OI[EHUTh BpeMsi, KOTOpoe He0O6X0AMMO Kaapy AJIst
MIPOXOKAEHMS OT MCTOUYHMKA K TOJIyJ4aTeN0 M 00paTHO. Mi3MeHeHMe BeJMYMHbBI 3aJePsKKU
MOXKeT MPUBOAUTD K ITpo6ieMaM B paboTe CEpBIUCOB pealbHOTO BpeMEHM.

[Ipu aHanM3e 3aJepsKKU [AJIS KaKIOro pasMepa IakeTa Ha 3aJaHHOM (MM IOJTy4eHHOI
B pe3yibTaTe TecTa «IIpoIyCcKHast CIIOCO6HOCTb») CKOPOCTM OTIIPAB/ISETCS MOTOK KaJpoB,
aZpeCcoOBaHHBIX ITOJydyaTeli0. B IMakeThl BCTAB/ISIIOTCS METKM OIpeneaeHHOro Qopmara.
Ha nepepatolieii CTopoHe 3amucbiBaeTcs 3HaueHue Ta — BpeMsi, K KOTOPOMY ITaKeT ¢ MEeTKOIA
ObLJT TIOJIHOCThIO MepefaH. Ha MpuEMHOI CTOpOHEe oIpenessieTcsl MeTKa M 3allliChIBaeTCsl
3HaueHue Tb — Bpems MpuéMa IakeTa ¢ MeTKOM. 3aiepskKa MpeACcTaB/seT co00i pasHUITY
3HaueHuit 3TuxX MeToK: Tb - Ta. ITo pe3ynbTaTam aHaaM3a BHIUMCISETCS CPeIHSIS 3a4ePiKKa.
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4.3. AHanu3 ypoBHS NoTepb Kaapos

100%
1 —_—

-
MOTEPH - X]%

90%
2 —_—

-
IOTEPH - Xz%

\
No MMoneITKH

X]%, Xz% — HOTEPH MPH COOTBETCTBYIOLICH HATPY3Ke

PucyHok 4.3. AHanu3 yposHs nomepb Kadpos

Ilpumeuarue. AHanu3 ypoBHSI IOTEPh KaJPOB HEOOXOIMUM [IJisl TIPOBEPKM CIIOCOOHOCTY CETU
MOAIepsKMBATh MPUIOKEHMSI, KOTOpble paboTalOT B peaJbHOM BpeMeHM (6e3 BO3MOKHOCTU
TIOBTOPHOJ Iepenaun), Tak Kak 00JIbIIO0N IIPOIEHT MOTEePh KaAPOB IPUBEIET K YXYAIIEHUIO
KayecTBa cepBuca. JIJaHHBIN TECT MTO3BOJISIET PACCUMTATD IIPOLIEHT KaJpOB, KOTOPbIE HE ObLIN
repeJiaHbl CeTEeBbIM 3JIEMEHTOM IIPY MTOCTOSIHHOM Harpyske 13-3a HeJOCTaTKa almnapaTHBIX
pecypcoB.

[Ipu aHanmse ypoBHS 1oTepb KaapoB Ha Bxon DUT Ha 3aaHHON HAYaJIbHOM CKOPOCTU
TOCBIJIAETCS HEKOTOpPOe KOIMYECTBO KaJpoB (input count) U MOACYUTHIBAETCSI KOIUUYECTBO
MaKeToB, Ipuilenmmnx ¢ BpeixogHoro nopra DUT (output count). UcmibiTaHMSI TOBTOPSIOT,
YMeHbIlIass CKOPOCTh TECTOBOrO IIOTOKAa [0 3aJaHHOTO KOHEYHOIO 3HaueHMs, I0Ka B IBYX
MOMbITKAX TOApsAA He OyaeT IIOTepsSTHO HM OJHOTO Kajapa. YPOBeHb IIOTeph KaapoB
paccuMThIBaeTcs 1o hopmyse:

100 X (input count — output count)

(input count)

4.4. AHanu3 npepenbHOMU HarpyskKu

navykKka KaipoB
| DOoO

I [
] 1 kaap norepsH )
| (oo aipos s nake e .
auieu
) =i »%:j el
HiE! T -~ Hig!

[ [

l'IUTE:pI:. HET

| \j
Ne MONBITKH

PucyHok 4.4. AHanu3 npedenbHol Hazpy3Ku
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IIpumeuarue. AHanu3 TIpeAeIbHO HArPy3KY MTO3BOJISIET OLIEHUTDb BPeMSI, B T€UEHME KOTOPOTO
YCTPOJICTBO CITPABJISIETCS C MAKCHMMAJIbHOM HArpy3KOii.

[Ipu aHanm3e npepenbHOI Harpy3kyu Ha Bxon DUT oTchuiaroTCsl Kagpsl C 3aJaHHOM (MU
MOJIyUeHHOJ B pe3y/bTaTe TecTa «IIpomycKHas ClIOCOOHOCTh») CKOPOCTHIO U MOJICYUTHIBAETCS
KonmyecTBO mnaketoB ¢ Bbixoga DUT. Ecaum OHO OKa3bIBaeTCs pPaBHBIM KOJUYECTBY
OTIPAaBJIEHHBIX KAaApPOB, TO TEeCT 3aKaHuMBaeTCs. EC/iu ke KOJIMYeCcTBO MakKeTOB Ha BbIXOZE

DUT meHbllle YycIa OTIIPAaBIEHHbIX, TO BpeMs YMEHbIIIAETCSI Y TECT ITOBTOPSIETCS.

4.5. Cxembl noaknoveHus npubopa

s mpoBemeHust aHanusa 1Mo Metoauke RFC 2544 Heo6xomuMO ITOAK/IIOUUTH ITPUOOP
K TECTUPYEMOMY YCTPOVCTBY/CETU B COOTBETCTBUM C OJIHO U3 CXEM, IIPUBENEHHBIX HUKE.

4y
!¢ MACd=MAC2MACs=MAC ]

E( nopr A(B) «—

[MAC d = MAC [MAC s = MAC 2|

[MAC d = MAC 2MAC s = MAC 1]
. > nopt A(B)

MAC d = MAC IIMACs =MAC?] |

e

i

=

MACd — MACs

PucyHok 4.5. Tunosas cxema nodknoqeHus 1

[IPs=1P [[IPd=IP 2]

7. | [MAC d=MAC RIMAC s = MAC 1]

l{ nopr A(B) —

i Ps—IPIPd=IP |
[MAC d=MAC 1[MAC s = MACR]

NUT/DUT

router = l

MACR

IPs=1P1[IPd=1P2

[MAC d = MAC 2[MAC s = MACR]

< mnopt A(B)

[[Ps=1P2IPd=1IP I
[MAC d= MAC RIMAC s = MAC 2]

MACd — MACs

1P d

PucyHok 4.6. Tunogas cxema nodkao4eHus 2

— [Ps
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2-ro ypoBHs

uuieidg
3-ro ypoeH#
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PucyHok 4.7. Tunogas cxeMa nooko4eHus 3

[MAC d=MAC 2]MAC s = MAC ]

sgl |mopr A —>
b [

Ty

PucyHok 4.8. Tunosas cxema nooKo4eHUs 4

Ha cxemax noaxk/Ir04YeHMs BBeJleHbl CJIeayIole 0003HaueHNsI:

MAC s MAC-aznpec oTripaBuTesIst
MACd MAC-agpec nosiyyaTtesns
MACR MAC-agpec uuiro3a

IPs [P-anpec oTipaBuUTeENs
IPd [P-agpec nosyuartesns

B ciyuae TecTuMpoBaHMS CceTeil, comepsKallMX yCTPOICTBa, paboTaiolle Ha KaHAJbHOM
ypoBHe Mogmenn OSI®, mpubop MOAKIIOUAIOT B COOTBETCTBUM CO CXeMOI, NMpUBeIEHHOM
Ha puc. 4.5. TeHepupyeMblii MpuObOpOM TpaduK AOKEH OBITh TepeHarnpaB/ieH 0O0pPaTHO
rocpecTBOM opranusauuy muieiida. IIpy 3ToM BO BXOASIIMX MaKeTax MEHSIOTCS MeCcTaMu
MAC-agpeca oTripaBuTes 1 roayJyaTessi, M TpaduK BO3BpallaeTcsi Ha MCXOIHbIN MOPT.

B wrywyae TecTMpoBaHMS ceTeil, comepKaliMx YCTPOICTBa, paboTamwinye Ha CEeTEBOM
ypoBHe Mopmenn OSI*, mpubop MOAKIIOUAIOT B COOTBETCTBUM CO CXeMOIi, MPUBEIEHHOI

® Harmpumep, ceTeBoit KoMmMyTaTop (switch).
4 HammpuMep, MapipyTtusaTop (router).
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Ha puc. 4.6. I'eHepupyeMblii TpMOOpPOM TpaduK AO/KeH ObITh IMepeHarpaBieH O06paTHO
1ocpeicTBOM opraHm3saiuu uuieiida. IIpu 3ToM BO BXOASIINX MTaKeTaX MEHSIOTCS MeCTaMu
1 MAC- u IP-agpeca oTtmpaBuTesisl U mojaydaTesis, U Tpa@MK BO3BpalllaeTcsl Ha MCXOIHBINA
TOPT.

B ciyyae TecTMpOBaHMUS YCTPOMCTB/CeTel ¢ BO3MOXHOCThIO MapuipyTusauun IP-Tpaduka
MCITIOJIb3YIOTCS ABa mopTa (cM. puc. 4.7, 4.8), a makeTsl MepeHaIpaBJ/slOTCS Ha APYroi mopT
npubopa Mpy MOMOIIM MapIIpyTM3aTOPa WY CETeBOr0 KOMMYTaTOopa.
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5.Y.1564

OcHoBHOJ 3amaueit mpu TectupoBanuu Ethernet-cereit sBisileTcst omnpeaeseHue
COOTBETCTBUSI TIPeNOCTaBsIeMbIX YCIyT (Hampumep, BUaeo, TenedOHUM, 3I€KTPOHHOI
MOYTHI, OHJIAMH-UTP U T.H.) XapaKTE€PUCTMUKAM, KOTOpble OTOBAapMBAIOTCS B COIJIAIIEHUU
00 ypoBHe obcaykuBaHusi (SLA — Service Level Agreement) Mexxmy ollepaTopaMy CBSI3U
" KaMeHTaMy. Ha mepBoM MecTe CTOSIT BOIIPOCHI 06ecIieueHys rapaHTMPOBAHHOTO KavyecTBa
oocayskmBanus (QoS — Quality of Service), KoTopoe xapakTepu3yeTcsl pasIMUYHBIMU
roKasaTessiMu (cM. paszein 5.1). B HacTosIee BpeMs CYIIeCTByeT Be OCHOBHbIE METOIUKMU
17151 oueHKM 3Tux napametpoB — RFC 2544 [1] m ITU-T Y.1564 [5] (cpaBHeHMe MeTOAMK
TIpUBeIeHO B pasnene 5.2).

5.1. NokasaTenu KayecTsa

OcHOBHbIE ITOKAa3aTeIM KauecTBa mpegocTapisemoro cepsuca’ (SAC — Service Acceptance
Criteria):

1. FTD (Frame Transfer Delay) — 3agepskka pacnpocTpaHeHMsI KaJpOB.

2. FDV (Frame Delay Variation) — oTk/IoOHeHMe 3a7iep5KKM pacIpOCTpaHeHUsT KaIpoB.

3. FLR (Frame Loss Ratio) — ypoBeHb I10Tepb KaJipoB.

4. CIR (Committed Information Rate) — rapanTupoBaHHas I10J0Ca MMPOITYCKAHUS [IJISI
cepBuca.

5. EIR (Excess Information Rate) — makcumasnbHoO goryctuMoe npebiiiieHne CIR.

6. M-dakTop — MakcMMaabHO AOITyCTMMOe mpeBbiiieHne BeanunHbl CIR+EIR.

5.2. CpaBHeHune RFC 2544 u ITU-T Y.1564

Metoguka RFC 2544 O6buta co3maHa I TECTUPOBAHMUSI — MaKCUMAaIbHOI
MIPOU3BOIUTEILHOCTM CETEBOTO 00OPYIOBAHMS U IOAXOOUT IJIsSI OLIEHKM 3TOTrO IapamMeTpa
B CJlyyae OT[Ae/NbHOTO KaHajaa Wi ycTpolictBa. Ho C mosiBieHMeM B KaHajaaxX pPas/IMUHBbIX
CJIY>K0, paboTalolnx OJJHOBPEMEHHO, BhISIBUIICS PSITl HEJIOCTATKOB METOIVK.

Pexomengaimsi ITU-T Y.1564 yuuTbiBaeT 3TM HeOOCTaTKM U OpUEHTUpPOBaHA
Ha TECTMpPOBaHME MYJIbTUCEPBUCHBIX CeTelf, II03BOJISII TPOBECTU OBICTPYIO OI[€HKY
COOTBETCTBUSI CeTU TpeboBaHMUsIM SLA.

[TapameTp RFC 2544 ITU-T Y.1564
N3mepenune FTD v v
N3mepenne FDV*® — v
N3mepenne FLR N N

> TepMUHBI «yCIyTa», «CAYK0a» U «CEPBUC» B JAHHOM OIMCAHUM SIBJISTIOTCSI CMHOHMMAaMMU.
¢ Benmnumuna FDV sBisieTcst KIoueBbIM mapameTpoMm s VoOIP/IPTV u ucrmosib3yeTcsl MpM HacTpoOiiKe
6ydepusanuu Tpaduxka.
15



[TapameTp RFC 2544 ITU-TY.1564

Ananus OJJHOBPEMEHHOM | — N

paboThl HECKOJBKUX CITY3KO

Bpems TeCcTUpOBaHUS ISt mpoBepku Ilyist mpoBeieHMs TecTa
cootBeTCcTBUS SLA KOH(Urypaumm ogHoM
TpebyeTcs IPOBECTU ycJIyTu TpebyeTcs He 6oiee
1oCIe0BaTeIbHOCTh 6 MUHYT. [IINTEeIbHOCTD
TTOBTOPSIIOIINXCS TECTOB. TecTa MPOM3BOAUTEbHOCTH
B cBS131 € 9TUM MOXKeT ObITh 3a/IaHa
TEeCTUPOBAHME MOXKET OT HECKOJIbKMX CEKYH/I
3aHSITh ITPOJIO/DKUTEIbHOE 110 HECKOJIBKMUX CYTOK.
BpeMs.

Takum o00pa3oM, TeCTMpOBaHME I1I0 pekoMeHmauuyu Y.1564 I103BOjIsIeT OAHO3HAUHO
oIpeJie/IUTh COOTBETCTBME KaHajia lmapaMeTpam, 3asiBJeHHbIM B SLA, a TakKe CyIleCTBEHHO
COKpaTUTh BpeMEeHHbIe 3aTpaThl Ha aHA/JIM3 3@ CUET OJHOBPEMEHHONM OLIEHKM HEeCKOJIbKUX

CITY3KO.

5.3. Tectbl KOHPUrypauuu

TecTbl KOHUTYpaIM COCTOIT U3 TpeX He3aBUCUMbIX TecTOB — CIR, EIR u Traffic Policing.
C ¥X MOMOIIBIO KXKABIN CEPBUC IIPOBEPSIETCS HA COOTBETCTBME 3alaHHBIM ITapameTpam SAC,
a TakXe OILIEHMBAETCSI, OCTAETCS JIM MPOITYyCKHAsI CIIOCOOHOCTDh B YCTAHOBJIEHHBIX Mpeiesiax
TIpyU yBeJIMUeHUM Harpysku. lleqb — ybeauTbCsI B TOM, UTO HACTPOVKMU CETU TIO3BOJSIOT
KaXJIOMy  CepBuCYy paboTaTb  OTHENbHO OT JAPYTMX CIyk06 ¢  3asgBIeHHON
MPOU3BOAUTENBHOCTbIO. [IpM TIpoBegeHMM [AHHBIX TEeCTOB CEPBUCHI IIPOBEPSIOTCS
10 ouepeu, AJisl OlleHKM OJTHOBPEMEeHHOI paboThl IPUMEHSIETCS TECT MPOU3BOIUTETbHOCTHU
(cm. pasgen 5.4).

5.3.1. Tect CIR

Tect CIR ucnonb3yeTcs Ojisi NMPOBEPKU TOTO, UTO IPU Mepefadye MAaHHBIX C HArpy3Kom
Ha ypoBHe CIR 1okasaTenn KayecTBa HaXOIATCS B Mpepesiax, YCTaHOBJIeHHbIX SLA. B xone
IAHHOTO TeCTa M3MepPSIOTCS OCHOBHBIE TTOKa3aTean KavyecrBa Kaxaoro cepsuca (FTD, FDV,
FLR), rmocsie yero 3T 3HaueHus CPaBHMUBAIOTCS C 3aJaHHbIMU ITapameTpamu SAC.

[Tpubop mo3BoJIsIeT 3a/1aBaTh KOJIMUYECTBO IIaroB JJ1s1 TPpOBeIeHNsI TeCTUpoBaHus: 1 mar —
tecT CIR 6ymeT mpoBenén rmpu 100 % Harpyske; 2 mara — Tect OyJeT IPOBeIEH B /IBa JTalla:
501 100 % oT 3ajaHHO HaTPy3KM; 3 11ara — TecT OyaeT nmpoBeéH B Tpu atarna: 50, 751 100 %
OT 3aJlaHHOI Harpysku; 4 1mara — TecT OymeT MpoBenEH B ueThipe dtama: 25, 50, 75 u 100 %
OT 3aJlaHHOM HAarpy3Ku.
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MponyckHas
cnocobHocTb

OIR Eai s s s i o o’ w a  Tem

075X CIR: |ovvonmeens

05xCIR |......

0.25xCIR TBECT C'R§

war 1 war 2 war 3 war 4
warun

5.3.2. Tect EIR

Tect EIR cty>KUT IJ1s1 IPOBEPKM TOTO, YTO IPU Iepefayde NaHHBIX C HArPY3KOM Ha YPOBHE
CIR+EIR pe3ynbTupylolast IIPOITyCKHAsI CIIOCOOHOCTD [JIs KasKIOr0 CepBYCa He IIpeBbIIaeT
JIOIyCTUMOe 3HaueHue u HaxoauTtcs B mpepesax ot CIR (c ydéToM 3aaHHOTO YPOBHS IIOTEPD
kaapoB) no CIR+EIR: CIRx(1-FLR) < IR < CIR+EIR. BenunuunHa nortepp KaapoB (FLR)
YCTaHaB/IMBAETCS [10JIb30BaTE/IEM.

Ipumeuanue. Pexxum «colour-aware» (BO3MOKHOCTh IIOMeUaThb IIBETOM IlepelaBaeMbie
KaJZipbl) He MOAAep>KUBAETCS.

MponyckHas
cnocobHocTb

CREIR |m e e e m e e e e e oy = = = = =
CRL e e e e = ____JEEEE! _____

CRX(1-FLR) f= = = = = = = J = = 177/ .

. TecT EIR

Tect CIR tecTt CIR Tect CIR  Tect CIR

war 1 war 2 war 3 war 4 warum

5.3.3. Tecr Traffic Policing

Tect Traffic Policing ucnonb3yeTcss mJjisi MIpOBEpPKM TOTO, UTO NpPU Tepenauve JaHHBIX
C Harpy3Koii, TpeBbIlIalollelf paspeleéHHylo i1 cepBuca, CeThb OyIeT OTpaHMUMBATh €ro
T0JI0CY IpoItycKaHus. Harpyska 11 3Toro TecTa, ycTaHaBAMBaeMas [0Jib30BaTe/IeM, JOJ/DKHA
nipeBbiiaTh ypoBeHb CIR+EIR.
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MponyckHan
cnoco6HocTL A

Traf. Pol. (L2) |=

CIR+EIR+M |
CIR+ER |-

CR L
CIRx(1-FLR) |-

TecT
Traffic
Policing

Tect CIR  tect CIR tect CIR tect CIR  tect EIR
war 1 war 2 war 3 war 4 waru

5.4. TecT npon3BOAUTENILHOCTH

TecT mMPOM3BOAUTENBHOCTM MCITOJNb3YETCS MJISI OLIEHKM OJHOBPEMEHHOV paboThl BCex
cepBucoB. IIpu mpoBemeHMM TeCTa BBIMOJHSIETCS Ilepedadya MTAaHHBIX MJISI BCEX CIIYXKO
OLHOBPEMEHHO C Harpy3koii Ha ypoBHe CIR v mpoBepsItoTCsl 3HaUeHMs [ToKa3aTesieli KauecTBa
IJIST KaXXOoro cepsuca. EOAMHCTBEHHONM HACTPOMKONM TeCTa SIBJSETCS €ro AJUTEIbHOCTD,
KOTOpAasi MOKET COCTABJISITb OT HECKOJIbKUX MUHYT [10 4-X THE.

5.5. M-dakTop

ITIpu mpoBemenun Tecta Traffic Policing B pesynbrare Oydepusauyum B HEKOTOpbIe
MOMEHTbBI BpeMEHM Ha MpUEMEe OKa3bIBAeTCs OOJIbIIEe TaHHbIX, YeM OTBEIEHO JJIsl CepBMCa.
OTO SIBSETCS 0COOEHHOCThIO, a He cooeM B pabore ceTu. UTOOBI yUeCTb 3Ty OCOOEHHOCTb,
BITU-T Y.1564 wucnonbsyercsi M-dakTop — MakKCMMAaJabHO [IOITYCTMMOE IIpeBbIIIeHNME
BesimunHbl CIR+EIR (cm. ITU-T Y.1564 n. C.2 pasg. 8.1.2).

5.6. Anroputm usmepenus FTD

[ns usmepeHus 3amepkku pacrpoctpaHeHus kanpos (FTD) BBINOMHSIOTCS Clienyrolye
IeCTBUS:

1. Ha nepepnarolieii CTOpOHe B KaXXIbIN MaKeT BCTABJISIETCSI BpeMeHHast meTKa (Ta).

2. Ha npuéMHOI CTOpOHEe 3aIlMChIBAETCSl 3HAUEHMe BpeMeHM IpuemMa rakera ¢ MeTKOMI
(Th).
3. Brrumcasiercs 3amepskKa MpoxoxkaeHus nakera B cetu: Tb — Ta.

Ipumeuanue. TTpMEMHMKOM U TIepegaTUMKOM JTOJDKEH ObITh OJVMH ¥ TOT Ke pubop MIu ABa
npubopa, CMHXPOHU3MPOBAHHBIX 10 TPOTOKOY PTP.

4. OUKCUPYIOTCS TpU 3HaAYeHUs 3aaepkku — wmuHuManabHoe (FTD min), cpenmnHee
(FTD_avg) n makcumainbHoe (FTD max). CpegHee 3HaueHMe 3aZlep>KKU BbIUMCIISIETCS
KaK CyMMa 3aZlep>KeK ISl BCeX IPUHATBHIX [1aKeTOB, IOZe/IeHHass Ha KOJIMYeCTBO
IIPUHATBIX ITaKETOB.
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OTM 3HAYEHMSI OTOOPAKAIOTCS B pe3y/IbTaTaxX TecTa MIPOU3BOIUTEIbHOCTY AJISI K&K OO
cepBuca. [II1 CBOJHOTO TeCTa IPOU3BOAUTEIBHOCTM ¥ TECTOB KOHQUIYpalumu
BBIBOJISITCSI CpeJIHVE 3HAUEHMSI.

5.7. Anroputm usmepenus FDV

OTk/IOHeHMe  3aJep>XKu  pacrnpocrpaHeHusi kaapoB (FDV) B cooTrBeTCcTBUM
c pekomenpainueit ITU-T Y.1563 [7] usmepsiercs ro dopmyse: FDV = FTD — FTD _min.

Hampumep, ecim ObUIM M3MepeHbl 3HAUYEHMS] 3aJepsKKM PacIpOCTpaHEHUS KaJpOB:
FTD min = 1.5, FTD avg = 2.5, FTD max = 5.5, To 3HaueHusi FDV OyayT ciemyonmmu:
FDV_min =0, FDV _avg = 1.0, FDV_max = 4.0.

OTU BeMUMHBI OTOOPaKAIOTCS B pe3y/iIbTaTax TecTa IPOM3BOAUTENbHOCTM IJIsT KaXKI0TO
cepBuca. [Ijs1 CBOJHOTO TecTa MPOU3BOOUTEIbHOCTU U TeCTOB KOHQUTrYypalyy BbIBOISITCS
cpenmHue 3HAaUYeHMUS.
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6. AcuMMeTpUYHOE TeCTUpPOBaHUE

@OyHKIMS ~ aCMMMETPUMYHOTO  TeCTUPOBaHMS’  MCIIONb3yeTCsi  MpU  TpOBepKe
paboTOCIIOCOOHOCTY KaHAIOB CBSI3M, [IJIT KOTOPBIX MIapaMeTphl IpMEMa U Tepegaui JTaHHbIX
(mpomycKHasi ClIOCOOHOCTb, 3aiep>KKa U T.[I.) pa3JIMYHbl, — aCMMMeTPUYHbIX KaHAJIOB.

ElCI/IMMeTpI/I‘-IHBIﬁ KaHall

Tx =500 Mbps Tx = 500 Mbps
_— _—
NUT
- -
Rx =100 Mbps Rx =100 Mbps
JoxkaibHbI bepkyT-ET juctaHUUoHHbIH bepkyT-ET

PucyHok 6.1. [lpumep acuMmempuyHO20 KAHANA

l3-3a 3TO¥ 0COGEHHOCTM KaHa/JIOB M3MEPEHMsI TOJIKHBI ObITh BBIIIOJHEHbI HE3aBUCUMO
IIJIS KaKO0ro HanpaBiaeHus. OTaudmuTeabHas yepTa TaKOTro TUIla TeCTMPOBaHMSI — Mepeaava
TECTOBOTO Tpaduka ITPOM3BOAUTCS B OAHOM, BbIOPAHHOM ITI0JIb30BaTeeM, HaIlpaBJIeHMNA.
[Ipy mpoBemeHMM TECTUPOBAHMS MCIIONb3yeTcsl 2 TpubOpa: JOKaIbHBINM, Ha KOTOPOM
MIPOM3BOAMUTCS HACTpPOMKa IlapaMeTpPOB aHa/liM3a, M JOUCTAHLUMOHHBIN, HAXOOSIIUIACS
Ha IpyrOM KOHIIE acMMMETPMUYHOTO KaHaja. Pe3ynbTaThl TECTMPOBAHMUSI OTOOPAKAIOTCS
Ha 9KpaHe JIOKaJIbHOTO Impubopa.

INpumeuanue. DyHKIMSA ACUMMETPUYHOT'O TECTUPOBAHMS AOCTYIIHA [IPU ITPOBEAEeHNM aHa/In3a
o metoauke RFC 2544 (mpomyckHasi CloCOOHOCTD, 3aJiepskKa, MOTepu KaapoB, MpeAeabHas
Harpyska), TecToB «BERT» 1 «Y.1564».

IMpumeuanue. Tlpu ananu3se 3amepskku 1o metoauke RFC 2544, a Takke Mpy TECTUPOBAHUA B
COOTBETCTBUMU C peKoMeHaaluei Y.1564 ciaenyet ucronb3oBaTbh PTP-cuHXpoHM3aINIO.

6.1. NMpumep TecTMpoBaHUSA

Huske paccmaTpuBaeTcss IIpUMep  UCIIOAb30BaHUS  (QYHKIMM  aCUMMMETPUUYHOTO
TeCTUPOBAHMS IJis1 TIPOBeJleHsl aHaau3a 1o pekomeHganuu «Y.1564» (nnas tectoB «BERT»
1 «RFC 2544» mopsiaoK neiicTBUiA aHaJIOTUUEeH).

Ha puc. 6.2 mpuBeJieHa TUIIOBasi cxema IOAK/IIOUEHUs] TIPUOOPOB K TeCTUPYeMOil ceTu
C UCrob30BaHMeM nopta A. [ljist mopta B cxema noaxiodyeHus 6y1eT aHaJIOTMYHOIA.

" OYHKIMS He BXOOUT B 6a30BYI0 KOH(DUTYpaluio, JOCTYITHA IIPY TOMOJHUTETHHOM 3aKa3e OIIIUNA.

20



aCHMMCTpH'—IHHﬁ KaHal

MAC RN =00:21:91:08:00:02

noKanenslii bepkyT-ET JucTaHnMoHHbIH bepkyT-ET

MAC 1 =00:21:CE:08:0E:C9 MAC 2 =00:21:CE:08:0E:CA
IP1=172.16.2.106 IP2=172.16.3.143

PucyHok 6.2. Tunosasi cxeMa NOOKI0YEHUS

Ha cxeme BBefieHbI cieyoliyie 0003HaUeHU

MAC 1 — MAC-azpec rmoprta A JTOKaJIbHOTO ITpubopa;

IP 1 — IP-ampec /ToKaJbHOIO IMIPMOOPa;

MAC R1 — MAC-azgpec 1u1i03a, 6;1MsKaifIiero K JoKaJbHOMY IIpMUOOpY;

MAC RN — MAC-agpec nuto3a, 6/sKaiiiero K AUCTaHIMOHHOMY IIpuoopy;
MAC 2 — MAC-agpec rmopTa A AUCTaHUIMOHHOIO IIPMO0opa;

IP 2 — IP-ampec nMCTaHIMOHHOTO IMpubopa.

s v3MepeHus MapaMeTpoOB KaHaja CBSI3M B HAIlpaBJIeHMM OT JIOKAJIbHOTO IMpubopa
K IMCTAHIIMOHHOMY HEOOXOAMMO:

1. Y6enauTbCsi, UTO JIOKAJIbHBIN U AUCTAHLUMOHHbBIN TIPUOOPHI MOAAEePKUBAIOT QYHKIINIO
aCUMMETPUYHOIr'0 TeCTUpoBaHus: B MeHI0 «bepkyT-ET. Hactpoitku» = «YCTaHOBKU
npubopa» = «Onuum» B CIIMCKe O TO/IKHA IMIPUCYTCTBOBATD Ommiust «<ETPTP»S,

2. TloOKIIOUNTD JIOKQIbHBINA U OVCTAHIMOHHBIA MPUOOP IO cxeme, MpeCTaBJIeHHOM
Ha puc. 6.2.

3. Ha soxanpHOM M Ha [OMCTAaHLMOHHOM Ipubope mnepeiiTu B MeHI0 «BepkyT-ET.
HacTpoiiku» = «I[lapameTpsl ceTu». BbiopaTh:
MopT — A
OpHUM M3 NIPUBEJEHHBIX HIKe CII0COO0B yCTaHOBUTH IP-aapec mokanbHOro npmbopa

(IP 1) u IP-agpec gucraHmyonHoro npub6opa (IP 2):

— BBecTu [P-agpec Bpyunyto (mpu 3ToM yHKT MeHt0 «DHCP» nomkeH HaXOaAUTbCS
B COCTOSTHUU «BBIKI»);

— mnonyunuTth IP-agpec o mpotokosry DHCP, BeiOpaB myHKT MeHi0 «DHCP» 1 HaxkaB

Ha KjaaBumy ° («Bki1»): MoNydeHHBII ajpec OymeT KOPPEKTHBIM, eCciu

8 Haumnast ¢ Bepcum I1O 4.0.26/1.1.34, omuust ETAT (acMMMeTpUYHOE TeCTMPOBAHME) He SIBISIETCS
OTHeIbHOI onLuei, a BXoauT B coctaB onuuu ETPTP.
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0TOOpa3suTCcs B IyHKTe MeHI0 «IP-agpec» mo ucredeHum He 6Gojee yem 1-2
CeKyH[I,

4. Ha JOKaJIbHOM M Ha [AUCTAaHLMOHHOM Ipubope mnepeitTy B MeHI0 «Bbepkyr-ET.

HacTtpoiikn» = «CMHXpOHM3alINsI BpeMeHM» U BbIOpaTh MOPT A B KauectBe PTP-mopra.

IMpumeuanue. 11 tectoB «BERT» 1 «RFC 2544» (mmpomycKHasi CIOCOOHOCTb, ITOTEPY KaZpoB,
Trpeie/ibHAast HAarpy3Ka) BbITIOJHSITh JaHHBI ITYHKT He TpeOyeTcs.

5. Ha nmokanpbHOM Mpubope mepeiitTn B MeHIo «Y.1564» = «HacTpoiiku» = «Tomonorus

TEeCTOB» (CM. puC. 6.3). BbiOpaTh:
MopT nepepaun — A
MopT npméma — [MCTaAHUMOHHDLIN

Ounct. IP — IP 2

| Az1000 - B:——— — 06:52

TononorvAa TecToB

MopT nepepayvr W

MopT npméma [QUcTaHUMOHHBIA

flvcr., IP 172,16.3.143

A B LT aHLMOHHEE

PucyHok 6.3. IkpaH «Tononozusi mecmos»

6. Ha nokanpHOM mpubope mepeitTi B MeHI0 «BepkyT-ET. Usmepenusi» = «Y.1564» =

«HacTtpoitkn» = «HacTpoiku cepBUCOB» = «3arojioBoOK» (CM. puc. 6.4). BoiopaTb:
MAC OTnp. - MAC 1

MAC MNonyu. - MAC R1

IP Ornp. - IP 1

IP Monyu. - IP 2

IMpumeuanue. g nonyyennss MAC-agpeca nuro3a HeoO6XOaMMO BbIMOJHUTH ARP-3ampoc:

riepeiiTyt K myHKTy MeH10 «MAC ITojyd.» M HaXkaTh Ha KIaBUIIy = .
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| Az1000 - B:—— — 0B 55

3aronoBokK
MoTok 1
00:21:CE:08:0E:C9
MAC Monyu., 00:21:91:8D:10:70
IP Omnp. 172,.16.2,108
IP Monyu, 172.16.3,143

LononHHUTensEHO
VLAN Brikn
HFLS TX
HPLS R¥ -—————-—
IF ToS 0000b: precedence 0
LIIP BOOG0 D000

PucyHok 6.4. IkpaH «3a20/1080K»

7. Ha noxkajibHOM mpubope B COOTBETCTBMM C YKa3aHMSIMM pasfiesia 5 BBINIOJIHUTH

HeoOXOouMble HAcTpO¥KM TecTa «Y.1564». 3arem mepeiiTu B MeHI0 «bepkyT-ET.

F1

M3mepenusi» = «Y.1564» 1 HakaTh Ha KIaBUIITY («CtapT»).

Ipumeuarue. Tlocne HaxkaTus Ha KiaaBuiry «CTapT» Ha 9KpaHe JIOKAJIbHOIO Ipubopa MOTYT
MOSIBUTBCS CIeyIolIyie COOOIeHMs

<<I/I,£[éT MOAK/II0UeHMe K OIUCT. IIOPTY ...» — BO3HMKaAET Cpa3y I10CJ/Ie 3aIlyCKa TeCTa.

—  «/IMCTAHIMOHHBIN TIpUOOpP HEJOCTyIIeH» — BO3HMKAaeT B CJIydyae, ecy He
MOJTyYMJIOCh YCTAHOBUTD COeIMHEHME C AUCTaHIIMOHHBIM ITPUOOPOM.

— «[loTepsiHO coenyHeHMe» — BO3HMKAET B cC/yuyae, eCau OUCTAHIMOHHBIN Mpubop
1OCJie yCTAaHOBJIEHUST COeMHEeHMSI IepecTayl 0TBevyaTh Ha 3aIllpOChl.

—  «/IMCTAaHIMOHHBIN TpMUOOP 3aHAT» — BO3HMKAET, KOrga Ha OAUCTAaHLMOHHOM
npubope yke MPOBOINUTCS KaKOW-I1Mb0 TeCT.

— «[uct. BERT 1-ro ypoBHSI HEBO3MOXKeH» — BO3HMKaeT TPy MOMNbITKE TPOBECTU TeCT
«BERT» mepBOro ypoBHs.

INpumeuanue. Ha sxpaHe IMCTAHIIMOHHOTO IpubOpa BO BpeMsI TeCTUPOBAHMS OTOOpaykaeTcst
coo01IeHe «BbITTOIHSIETCS IYCTAHIIIOHHBIN TECT».

s n3MepeHnusd rnmapaMeTpoB KaHalla CBA3YM B HAITPpaBJI€EHUNM OT AMCTaHLIMMOHHOT'O HpM6opa
K JIOKaJIbHOMY HEO6XO,£[I/IMOI

1. Y6enuThcsl, UTO JIOKAJIbHBIN M AUCTAHLMOHHBIN MPUOOPHI MOAIEPKUBAIOT (PYHKIIVIO
aCMMMETPUYHOIr0 TeCcTupoBaHusi: B MmeHI0 «bepkyT-ET. Hactpoiiku» = «YCTaHOBKU
npubopa» = «Onuum» B CIIMCKE OILMIA JO/DKHA MTPUCYTCTBOBATH omiust «<ETPTP».

2. TNopkmounTth JOKaIbHBIA bepkyT-ET u aucraHuuoHHbii BepkyT-ET 10 cxeme,
MpencTaBIeHHON Ha puUc. 6.2.

9 Haumnast ¢ Bepcum ITO 4.0.26/1.1.34, omumust ETAT (acuMMeTpMUYHOE TeCTMPOBaHME) He SIBJISIEeTCS
OTHeIbHOI onLuei, a BXoauT B coctaB onuyu ETPTP.
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3. Ha yokaabHOM M Ha JOMCTAHIMOHHOM IIpubope 1epeiitm B MeHIO «bepkyT-ET.
HacTpoiikn» = «I[lapameTpsl ceTu». BbiopaTh:

[Topt - A

OIHMM U3 TIpUBEIEHHBIX HIKE CITIOCOO0B YCTAaHOBUTH IP-ampec oKkasibHOTrO pmubopa
(IP 1) u IP-agpec pucraHimonHoro mpubopa (IP 2):

— BBecTu IP-agpec BpyuHywo (Tipu 3TOM NyHKT MeHI0 «DHCP» mo/bkeH HaXxoOuTbCS
B COCTOSTHUM «BBIKII»);

— mnonyunuthb IP-agpec o mpotokoay DHCP, BeiOpaB myHKT MeHI0 «DHCP» 1 HakaB

Ha KIasuumy ' °  («BKi»): TONy4eHHbIi ajgpec OymeT KOPPeKTHBIM, eciu

0TO6Gpa3uUTCs B MyHKTEe MeHI0 «IP-apec» 1o ucreyeHun He 6ojiee yeM 1-2 CEKYHI.

4. Ha 7noKaJlbHOM M Ha [AUCTAHIMOHHOM TIpubope mepeitTy B MeHIO «bepkyr-ET.
HacTtpoiikn» = «CMHXpOHM3alINsI BpeMeHM» 1 BbIOpaTh MOPT A B KauecTBe PTP-mopra.

Ipumeuanue. [1ns1 TectoB «BERT» 1 «RFC 2544» (rpomycKkHast CIiIoOCOOHOCTD, TTIOTEPH KaapoOB,
Tpeie/ibHAsl HAarpy3Ka) BITIOHSITh JaHHBIN ITYHKT He TpeOyeTcs.

5. Ha yokajapHOM Ipubope mepeiiTu B MeHI0 «Y.1564» = «HacTpoiiku» = «Tomonorus
TeCTOB» (CM. puc. 6.5). BoiopaTh:
MNopT nepegayn - AMCTaHUMOHHBIN
MopT npuéma - A
Onct. IP - IP 2

I A:1000 - B:——— — 07 54

TononorA TecToB

MopT nepepavi Tl = R TTE N ETRIE]

MopT nNpuéma A

fvct. IP 1/72,16,2.106

A B NCT AHUMOHHEE

PucyHok 6.5. kpaH «Tonosozus mecmoss

6. Ha ysokanbHOM mpubope nepeitT B MmeHI0 «BepkyT-ET. M3mepennsi» = «Y.1564» =
«HacTpoiikn» = «HacTpoiiku cepBUCOB» = «3aroj0BOK» (CM. puc. 6.6). BoibpaThb:
MAC OTnp. - MAC 2
MAC Monyuy. - MAC RN
IP Otnp. - IP 2
IP Monyu. - IP 1
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| Az1000 - B:——— — 07 57

3aronoBokK
MoTok 1
00:21:CE:08:0E:CA
MAC Monyu., 00:21:91:08:00:02
IP Omnp. 172,.16.3.143
IP NMonyu, 172.16.2,.106

LononHHUTensEHO
VLAN Brikn
HFLS TX
HPLS R¥ -—————-—
IF ToS 0000b: precedence 0
LIIP BOOG0 D000

PucyHok 6.6. IkpaH «3a20/1080K»

7. Ha noxkajbHOM mpubOpe B COOTBETCTBMM C YKa3aHMSIMM pasfiesia 5 BBITIOJIHUTH
HeoOXoAuMble HACTpoOiKku Tecta «Y.1564». 3arem mepeiitu B MeHio «Bepkyr-ET.

M3mepeHusi» = «Y.1564» y HaxkaTb Ha Knapumy '+ («CtapT»).

ITpumeuanue. TTocsie HaXKaTUs Ha KIaBuiry «CTapT» Ha SKpaHe JJOKaIbHOTO U JUCTAaHIIMOHHOTO
npubopa MosIBSITCS COO0IeHNsI, aHaJIOTMYHbIe TTepeucIeHHbIM Ha C. 23.
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7. Wnend

Oyukuust  «Ilneiid» 1o3BoOMISIeT MPUOOPY MEHSTh MeCTaMM COJepKMMOe IoJIeii
MIPUHMMAEMbIX I1aKeTOB U OTIIPaB/SAITh M3MEHEHHbIe KaJapbl OOpATHO OTIIPaBUTEIIO
Ha yeTbIpeéxX ypoBHAX mogenu OSI. Mcnonb3yeTcs OJjisi TECTUPOBAHUS CETeNM I0 MEeTOAMKe
RFC 2544 v usmepenus BER.

7.1. YpoBeHb wneinda

YpoBeHb 1uieiida BpiOMpaeTcs: B 3aBUCUMOCTHU OT CTPYKTYPbI TECTUPYEMOIi CeTH:
— L1 (¢pusuyeckuii ypoBeHb): UICTOYHUK JAHHBIX U IIPUOOP COeIVHEHbI HAIPSIMYIO;
— L2 (kaHaJIbHBIN YPOBEHB): C€Th COAEPXKUT TOJILKO KOMMYTAaTOPbI;
— L3 (ceTeBOi1 ypOBEHB): C€Th COAEPKUT KOMMYTATOPbI M MapLIPyTU3aTOPHI;

— L4 (TpaHCIIOPTHBIN YPOBEHb): C€Th COAEPKUT KOMMYTATOPbI U MapUIPyTU3aTOPBI,
IIPY TeCTMPOBAHMUM HEOOXOAMMO BBIMOJIHUTD HAaCcTPoiiky rmoptos UDP/TCP.

ITpumeuanue. Tpu BKIIOUeHMM uTeiida ypoBHs L2, L3, L4 makeThl IepeHaNpaBIIsiioTcst 06paTHO TOIBKO B CJIy4ae,
eciu MAC-agpec nonyuaTessi paBeH MAC-agpecy mmopra mmpu6opa.

7.2. U3aMeHeHHne coaep>XMMoro noJsiem nakeTos

[Ipubop aBTOMATHUECKM BHOCUT M3MeHEHUs B IPMHMMaeMblii Tpabuk:
— L1: 6e3 usmeHeHmit;
— L2: mensitorcst Mmectamu MAC-agpeca OTIipaBUTES U ITOJTydaTess;
— L3: mensitorcsa mectamu MAC-azpeca u IP-anpeca otripaBuTesns v noayJyaTess;

— L4: mensirorcss mectamu MAC-anpeca, IP-agpeca m Homepa TCP/UDP-noptoB
OTIIPaBUTEJIS U IOJIydaTesl.

IIpumeuanue. 1P-afpeca MEHSIOTCS MeCTaMM TOJbBKO B ciyuyae, ecau mone «EtherType» MMeeT 3HaueHue
«0x0800».

Ipumeuanue. Homepa TCP/UDP-mopTOB MeHSIIOTCSI MeCTaMM TOJbKO B cCJiydae, ecju mojie «Protocol»
B [P-3arosioBke uMmeet 3HaueHue «6» (TCP) unu «17» (UDP).

IMpumeuanue. Ecnu BXopsiuiuii maketT comepkuT MPLS-MeTKy, oH OymeT IepeHampaBjieH 06e3 M3MeHeHMUS
€€ 3HaUeHMs.

7.3. NMpaBuna 06paboTKn NOTOKOB AAHHbIX

[Tpu BrIoueHuu 1uieiida kananbHoro (L2), ceteBoro (L3) u TpaHcrnopTHoro (L4) ypoBHeit
He TlepeHarnpaBIIsIOTCS

— TAaKeThbl C HeIPaBUJIbHOV KOHTPOJIbHOM cyMmMoli (FCS);
— makeTsl ¢ oaMHaKOBbIMU MAC-anpecamy OTIIpaBUTEIS U TIOTy4daTess;

— 6yoku gaHHbIX rpoTokosia OAM (OAMPDU) u ARP-3ampochr;
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— IIaKeThl, pa3Mep KOTOPbIX MeHbIIe 64 6aitT mau 6osbine 9600 O6ajiT.

[Tpu BrIroueHuu 1uieiida kananpHoro (L2), cereBoro (L3) u TpancnoptHoro (L4) ypoBHet

He TepeHarpaB/sSOTCS U MOCTYNAT Ha LeHTPaJIbHbIN mpoueccop (L) masa mocaenyooiueni
00pabOTKM COOOIITEHNS C/IeIYIONIMX ITPOTOKOIOB:

Tabnuya 7.1. lpomokonei, coobuweHus komopsix 06pabamsisatomcs LM

IIpoTokon Ycnosue otiipaBku Ha L1

ICMP riosie «Protocol» B [P-3aro/soBke umeeT 3HaueHMe «1»
DHCP HoMep UDP-miopTta momy4daTesns «67» unm «68»

DNS Homep TCP- miu UDP-niopTa nosryqaTesst «53»

ARP nosie «<EtherType» nmeer 3HaueHue «0x0806»

OAM MAC-anpec nosyvaresnst «01:80:¢2:00:00:02»

SSH Homep TCP-nopTa nosydaresns «22»

PTP, layer 2 niosie «<EtherType» nmeer 3HaueHme «0x88F7»

PTP, layer 4 HomMep UDP-nopra nosyuatens «319» mam «320»
Telnet HomMmep TCP-mopra noayuatens «23»

ET-discovery

Homep UDP-niopra nostyuaresnst «32792»

TWAMP-control

Homep TCP-niopTa rnosydaress «862»

NTP

HoMmep UDP-miopTta monyyaTenst «123»

ITpumeuanue. Ha LTI mocTynaioT TOAbKO MaKeThl, IpelHA3HAUeHHbIe TIOPTY Mpubopa, Ha KOTOPOM OHU ObLIU
noiaydyeHbl. K TakMm makeTam OTHOCSITCS Te, Y KOTOpbIXx MAC-ampec mosyuartens HLIMPOKOBEIATeIbHbIN,
TpYIoBOI Mau paBeH MAC-anpecy mmopTa rpubopa.

7.4. CtaTucTMKa

[Tpu BKIIOUeHUM Iilieiida aBTOMaTHUUeCKH 3aITycKaeTcss CO0p CTaTUCTUKU:

— L1: mo npuHumaeMomMy Tpapuky;

— L2, L3, L4: no npuHMMaeMOMY U IlepeiaBaeMoMy TpaduKy.
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8. OAM

BaxkHOI1 3a7aueil MOCTABIIMKOB YCIYT CBSI3U SIBJisIeTCS] obecrieyeHye BbICOKOTO YPOBHS
aIMMUHUCTPUPOBAHMUS U TEXHMUYECKOTO 0bcmyskuBaHus Ethernet-ceTeii. [IJis1 3TUX 1eeit ObLT
paspab6oran crangapt IEEE 802.3ah [6] (m3BecTHbINI Takke Kak «Ethernet in the First Mile
(EFM) OAM» — «Ethernet OAM Ha «IIepBOI1 MUJIE»).

OAM  (Operations, Administration, and Maintenance @ —  3KcIUTyaTamusl,
aIMMUHUCTPUPOBAHME U OOCIY)XKMBaHME) — IMPOTOKOJI MOHUTOPUHTrA COCTOSTHMSI KaHaja,
dbyHKUMOHMpYeET Ha KaHadbHOM ypoBHe Monenu OSI. [Ijis nepegaun umHOOpMaLy MeXIy
Ethernet-ycTpoiicTBamu UCIIOMb3YIOTCS 6JI0KM TaHHBIX ITpoToKoia — OAMPDU.

BaxkHoii dyHKuMeir mpoTokosa OAM sBisieTcsSI BO3MOXKHOCTb BKJIIOUEHMSI pexXyuma
«Ineitd» Ha yoaaéHHOM ITpuoOOpe.

1T ycTaHOBJIEHMSI COeOMHEHUsS MeXOy TMpuoéopoM U YIOAJEHHBIM YCTPOMCTBOM
1o rmpoTokoy OAM u 1 BRiIoueHus pexkuma «lllneid» Heobxoammo:

1. HenocpedcmeeHHO COeIVHUTDH JIOKAJIbHBIN IPUOOp ¥ yOaJEHHOE YCTPOICTBOM
B COOTBETCTBUM CO CXeMOJi, MPpUBEAEHHON HIKE.

Jlokaneueiit bepkyT-ET VYnanéuHoe ycTponcTBO

d’)I/IBH‘ICCKOC COCITHHCHHC

NN(S7 (1)

PucyHok 8.1. Cxema mecmuposaHus

N

Ha ymanénHom mpubope paspemntb paborty mpotokona OAM B aKTMBHOM MU
MMaCCMBHOM peXXume.

Ha noxkanbHOM mpubope:
3. Ilepeittu B meHI0 «OAM» (cm. puc. 8.2).

4. B nyHkTe meHI0 «IlopT» BbIOpaTh IOPT, K KOTOPOMY IMOJICOEIMHEHO YIAJIEHHOE
YCTPOWMCTBO.

92

B myHkTe MeHI0 «PeskuM» BbIOpaTh aKTUBHBIN peskMM paboThI ITpoTokosa OAM.

o

CocTostHMe 0OHapYyKeHMS YIaJIEHHOT0 YCTPOCTBA B MyHKTe MeHI0 «O6HapykeHMe»
IIOJIKHO TIPUHSITh 3HaYeHMe «Send any».

=

[TepeiiT B MeHIO «YOaJ€HHbIN mpubop». Ha sKpaHe [OO/MKHA OTOOPA3UTHCS
mHbopmanys 06 yaaaiéHHOM yCTPOICTBe.

19 Ha puc. 8.1 BepkyT-ET npuBenéH B KauecTBe puMepa YIaJIEHHOTO YCTPOIICTBA.
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8. HaxaTp Ha kiaBumry =

3ameHbl MAC-agpecos).

(«LB up»). Ha ymajéHHOM yCTpOJiicTBe OyIeT BKIIOUEH
pexkxum «lllneiidh» BTOporo (L2) ypoBHS (Tpaduk OymeT MepeHAIpaBiasSITbCS 6e3

Jl1s1 BeIKMIOYeHus1 pexkuma «I1lneiid» Heo6xoauMo HaxxaTh Ha Kaapumy  («LB downy).

| ] A:100 - B:—— - 11:28
0AM
MopTt A
_ﬁﬂnmsmﬁ

O0GHapyxeHu1e

Send local

YpanéHHe npucop

Brkn

MaccHEHHA AR THEHEIEA

PucyHok 8.2. MeHto «OAM»
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9. ET-06HapyxeHue

dyukiusg «ET-o6Hapy:keHMue» MO3BOJISIET BKIIOUNUTD Iieiid KaHanbHOro (L2), ceTeBoro
(L3) wnm tpaHcnoptHOro (L4) ypoBHS Ha ypaaJ€éHHOM aHamm3atope bepkyr-ET win
ycTpolicTBe o6pasoBanms nuieiidga bepkyr-ETL.

bepkyt-ET/bepkyt-ETL

P N
/
[/
NUT
\"\
N
—

PucyHok 9.1. Cxema mecmuposaHusi

[lle7ip MOKHO BKJTIOUATh IOC/IeIOBATEIBHO Ha HECKOIbKMUX Tpubopax bepkyT-ET n/mmm
bepkyT-ETL, HaX0Os1IMXCST KaK B pa3HbIX, TaK M B OAHOM ITOJICETH.
[t mosrydeHus JAaHHBIX 00 yIaJIEHHOM Mpubope U BKIUYeHus nuieiida ciemyer:

1. TMopxmounts pubop bepkyT-ET K ceTn.

2. Ilepeiitu B meHIo «<ET-00HapyskeHMEY:

L A:1000 - B:—— - 19:15

ET—oGHapyxeHHe

ABTOMaTHUYECKH
IP 0.0.0.0

llnedp Bukn

A B AeTomMaTHHeckd JBHapUReHMe

PucyHok 9.2. MeHio «ET-06Hapy»eHue»

3. BbIOpaTh MOPT, C KOTOPOTO OYy/IeT OCYILEeCTBSTLCS Mepeayda JaHHbIX.

4. B mosne «IP» BBecTu [P-azpec yaaji€HHOro yCTpoicTBa.

5. HaxaTb Ha knaBumry '+ («O6HapyKeHMe»).
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B citydae ycrenmrHoro o6Hapy>keHusl yCTPOVICTBA Ha 9KpaH OyayT BeIBedeHbl ero IP-ampec,
umsa u MAC-agpec (cMm. puc. 9.3). IlyHkT MeHw0 «lllneiid» cTaHeT DOCTYIHBIM [IJIs
pelaKTUPOBAHMUSI.

L1 A:100 - Bi——— - 08:18

ET—obHapyxeHWe

MopT A
IPF 192.168.222.173
i 3

IP
192,.168,222,17°3
HMa
MX—-100
MAC
00:18:63:00:04:1B

Brkn 2 3 4

PucyHok 9.3. lpumep gbinonHeHus ET-06Hapyx#eHus

VYpoBeHb nuieiida BbIOMPAETCS KHOITKAMM:

F — Brikmouenne pexxuma «llneiid»;

F2 _ prmoyeHue muteiidga KaHaIbHOTO YPOBHS;

P _ Br/IoueHue 1uteiida ceTeBoro ypoBHS;

F4 — BxmoyeHue nuteiidga TPaHCIIOPTHOTO YPOBHSI.

Ilpumeuanue. Tlepenaya naHHBIX OCYLIECTBIsIeTCS 10 npoTokoiy UDP. [lopT nmonyyarenss —
32 792. Ilopt orripaButensa — 32 793.
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10. Tectbl TCP/IP

TecTsl, onmcaHHble B JAHHOM pasfesie, HeoOXOaMMbI TP IMPOBEAEHNY aHa/IN3a B CEeTSIX,
colepXKalux YCTPOMCTBA, OCYIIECTB/SIIONIME  KOMMYTAlMI0 UM MaplIpyTHU3aIUIo
repefaBaeMbIX JaHHBIX. C ITOMOIIBIO peasn3oBaHHbIX B mpubope TCP/IP TecTOB MOXXHO
00HaAPYKUTH ITPOOJIEMBI, CBSI3aHHBIE C KOH(UTYypalei ceTu, yoeauTbCs B CBI3HOCTM KaHaIa
MeXIy e€ y3jJlaMM, OIpeAeauTb MapUIpyTbl CJAefOBaHMSI OAHHBIX, IPOBEPUTH
pPaboTOCIIOCOOHOCTD M OLIEHUTD 3arPy’KeHHOCTb KaHAJIOB Mepeauy TaHHbIX.

10.1. 3xo-3anpoc (Ping)

VHCTpYMEHT «JX0-3alpoC» MCIOJAb3YeTCs IJIsi IMPOBEPKM CBSI3HOCTM KaHa/Ia MEXIY
y3/71aMU CEeTU.

B mpoliecce TeCcTMpOBaHUS CETEBOMY Y3/Iy IOCBUIAIOTCS 3ampochl U (QUKCUPYIOTCS
MOCTyMawIMe OTBeTbl. JTa Mpoueaypa ocHoBbiBaeTcs Ha I[P- u ICMP-mporokonax
MepecbUIKM AeiiTarpaMM UM TO3BOJISIET MPOBEPUTHh PAbOTOCIIOCOOHOCTh KaHAJIOB Mepeaaun
IaHHbBIX ¥ ITPOMEKYTOUHBIX YCTPOMCTB. [IJ1s1 MpoBeieHNs aHaIM3a He00X0IMMO:

1. TlogkmounuTh MPUOOP K TECTUPYEMOI CETM C MCIIOAb30BaHMEM OAHOTrO ITOpTa
B COOTBETCTBUM CO CXEMOJ, IIPUBEAEHHON HIKE:

T T~

NUT

— -

PucyHok 10.1. Bapuarm nookntoyeHus 1

IMpumeuanue. [Tpn6OP TaKKe MOKET OBITH MOIKIIOUEH K CETU C MCIOJIb30BaHMEM JIBYX ITOPTOB
(cm. puc. 10.2). Hactpoitku mpubopa [ JaHHOTO CJIy4as aHAJOTUYHBI OIMCAHHBIM
HACTPOMKaM [J1s1 OOHOTO IOpPTa.

PucyHok 10.2. BapuaHm nodkntoyeHus 2
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2. TlepeiiTu B MeHIO «9X0-3anpoc». HaxkaTb Ha KJIaBUIILY

HaxkaTb Ha Ki1aBuUIy

¥ («HacTpoiikm»):

L] A:100 — Byr—— - 07:58

Axo—zanpoc (192,168,225,190)

CrapT CTATUCTHKS Hactpoliku  Coxp,/3arp.

PucyHok 10.3. Menro «3xo-3anpoc»

HacTpouTth mapameTpsl TeCTMPOBaHMS B MeHI0 «HacTpoiiku 3xo-3ampocar:

' A:1000 - B:1000 - 20 14

HacTpolkn 3xo—3anpoca

A
IP appec 192.168.2.2
Pazamep naketa 56
KommuecTBOo 20
Bpema oxmpaHkAa 1000
Mayza 1000

A B ABTOMATHYECHH

PucyHok 10.4. Merro «Hacmpoliku 3xo0-3anpocas»

F1' («CtapT»). HauHéTCS TeCcTMpOBaHMe, B XO[e KOTOPOTO

Ha 3KpaH 6yayT BbiBeZleHbl CTPOKM, COJlepsKalliye caeayionyo nHbopMaluio (cjieBa
HamnpaBso):

pa3mep ICMP-mnakera;
[P-anpec y3/1a ceTi, OTBETUBIIErO HA 3X0-3aIpocC;
MOPSIAKOBBIN HOMED IaKeTa;

BpeMs MEXOy OTHpaBKOﬁ 3alrpoca M rmojJiyaeHmemM OTBETa.

[IpuMep pe3ynbTaTOB TeCTUPOBaHMS MIpeacTaBsaeH Ha puc 10.5.
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Bl A - B:—— - 10:44

Ixo—zanpoc (85,142, 45,242}

Ot B from 80,142,45,242: n=1 time=5315 ms
06 B from 85,142,45,2421 n=2 time=H336 mz
06 B from 85,142,45,242¢ n=3 Lime=5370 ms
06 B from 85.142,45,242¢ n=4 time=H381 mz
06 B from 85,142,45,242¢ n=0 time=5415 mz
06 B from 85,142,45,242: n=6 time=5308 ms
06 B from 85,142,45,2421 n=F time=h470 mz
06 B from 85,142,45,242¢ n=3 time=Hb34 mz
Ot B from 80,142,45,242: n=9 time=550E ms
06 B from 85,142,45,242¢ n=10 time=bE1Z ms
15 packets transmitted, 10 received, 5 packet loszsz
mindavagsmax: 5315/0438/0612 ns

CrapT CTATHCTUKE Hactpolik  Coxp,#3arp.

PucyHok 10.5. Pe3ynsmamel mecma «3x0-3anpoc»

[To pe3ysibTaTaM TECTMPOBAHMS HOPMUPYETCS CTATUCTUKA:

1 A:100 - Bi——— - 10 10
CratncTHrka 3Xo—=anpocoB
Bpema oTeEeTa
MAHMUM 9 mc
MaKCHMUM 19 mc
cpefHee 10 mc
oTnpaeneHo §
nonydeHo 8
notepaHo ¢ (O%)
NoBETOPHEE O
TarMMayt 4
CrapT CTATUCTHKS Hactpoliku  Coxp,/3arp,

PucyHok 10.6. Cmamucmuka mecma «3x0-3anpoc»

B craTucTtuke orobpaxkaercs MHGOpMALMSI O MUHUMMAIbHOM, CpeIHEM, MaKCMMaJIbHOM
BpeMeHlM MeXIy OTIIpaBKOW 3ampoca M ToJiyueHMeM OTBeTa, a Takke O KOJMUeCcTBe
repelaHHbIX, TPUHSITHIX, TIOTE€PSHHBIX ¥ TIOBTOPHBIX (C OMHAKOBBIM ITOPSITKOBBIM HOMEPOM)
MakeToOB. 3HaUeHMe B CTPOKe matiMaym COOTBETCTBYET KOJIMYECTBY MaKeTOB, AJIsI KOTOPBIX
BpeMsI OTBeTa Ha 3X0-3aIpoc ObIJIO ITPeBbIIIEHO.
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10.2. Mapuwpyrt (Traceroute)

WucTpymeHT «MapumpyT»!! ucnonb3yeTrcs Ajsl onpeAeneHus MapLIpyTOB Clef0BaHMUS
IaHHBIX B ceTsgx Ha ocHoBe TCP/IP. B mporecce TeCTMPOBAHMS YKAa3aHHOMY Y3JIy CETU
OTIIPaBJISIETCSI TTOC/IeIOBATEIbHOCTD IefiTarpaMm, IPU 3TOM OTOOPaskaloTCs CBeIeHMSI O BCex
MIPOMEXXYTOYHBIX MapUIPyTMU3aTOPaxX, Yepe3 KOTOPbIe MPOLLIM JaHHbIE HA ITyTU K KOHEYHOMY
y3iy. Takum 06pa3oM, MHCTPYMeHT «MapuipyT» MO3BOJISIET AMAarHOCTMPOBATh AOCTYITHOCTD
IIPOMEXXYTOYHBIX ITYHKTOB Ha IyTU Mepefauy MOTOKa JaHHBIX B CETU.

[lns ipoBeieHNsI aHaIM3a He0b6XoAUMO:

1. TlogkmIouuTh IPpUOOP K TECTUPYEMOI CETU B COOTBETCTBUM CO CXEMO, IIPUBEIEHHOM
Ha puc. 10.1.

2. IlepeiiTu B MeHI0 «MapLipyT»:

L A:100 = Bi——— - 07 59

MapuwpyTt { 192,168,225,190 )

Crapt Hactpobku  Coxp,s3arp,

Pucyrok 10.7. Merto «Mapwipym»

3. HacTpouTb mapameTpbl TECTUPOBAHUSA B MeHI0 «HacTpoiiku mapuipyTta»:

M A:100 = By——— - 22 21

HacTporku mMapupyTta

ABTOMaTUMECKH
IP apgpec 192,168.1.1
Makc., yznoe 30
FPaamep naketa 40
Bpemna omupgaHua 1000

A B AETOMATHYECKH

Pucyrok 10.8. Mexrw «Hacmpoliku mapwpyma»

11 B 6a30ByI0 KOHMDUTYpaluio He BXOIUT. JIOCTYIIeH MPU JOMOMTHUTENIbHOM 3aKase oruuu «ETIP».
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4. HaxaTb Ha ki1aBumy ' («CrapT»). HauHETCS TecTMpoBaHMe, B XOfe KOTOPOTO

Ha 3KpaH OYyIyT BbIBelleHbl CTPOKM, copepkaliue ciaeayollyio nHpopmaunio (cieBa
HaIpaso):

— HOMep IIPOMEKYTOUYHOTO y3J1a;
— IP-agpec mpoMesKyTOYHOTrO y3/1a;
— BpeMs OKMIAaHMSI OTBETA.

Ecnu BpeMsi OXuOaHUS OTBeTa OT MPOMEXYTOUHOIO y3jia IMPEeBBICMJIO TalkiMayT,
B CTPOKE pe3y/IbTaTOB OyIeT BbIBEIEH 3HAUOK «*».
[Ipumep pe3y/bTaTOB TECTUPOBAHMUS IpeAcTaBieH Ha puc. 10.9.

LN A:1000 - B:——— - 19 28

Mapuwpyrt ( 209.85,229,104 )

195,131,127,1 8 m=
10,45,72,1 21 ms
195,131,241.4 18 m=
195,131,262.4 20 ms
154,80,177,138 16 ms
216,239,42,240 41 ms
2059,80,200,183 03 ms
6E6,249,95,132 BZ ms
10 209,85,248.78 B3 ms
11 *
12 209,85,202,82 BB ms
13 209,85.243.81 72 ms
14 209,80,223.104 71 ms

Crapt Hacrpolikt  Coxp,s3arp,

0 OO0~ O 05 e el D

PucyHok 10.9. Pe3ynsmamel mecma «Mapwpyms»

10.3. DNS (DNS lookup)

DNS (Domain Name System — cucrema JOMEHHBIX MMEH) — pacrnpeaenéHHas 6asa
IaHHBIX, CIIOCOOHAsI 10 3a1IpoCy, CoMepkalleMy JOMeHHOe MMsI y371a, COOOIIUTh ero IP-agpec.
®dyukimsg DNS lookup!? (rmouck Ha cepBepe MMEH) TOMOTaeT OOHAPYKUTD OLIMOKM B paboTe
NS-cepBepoB.

Iyt mpoBeieHMs aHa/IM3a HeOOXO0IMMO:

1. TlogkmouuTh MIPUOOP K TECTUPYEMOi CETU B COOTBETCTBUM CO CXEMOI, TIpUBEIEHHOM
Ha puc. 10.1.

2. Ilepeittu B meH10 «<DNS» (cMm. puc. 10.10).

3. B nyHkTe meH10 «IIopT» yKa3aTb MOPT /i IpUEMA U Tiepefaun JaHHbIX.

F

4. B IyHKTe MeHIO «Y3e/l» BBeCTU JoOMeHHoe uMs y3ia. Hakate ' («CTapT»).

12 B 6a30ByI0 KOHOUTYpaIINIO He BXOOUT. JIOCTYITHA TIPY JOMOJHUTEIbHOM 3aKkase oy «ETIP».
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5. B nyHkre meHio «IP» Oymer BbiBemeH IP-ampec ysna. Ecmm agpec omnpenenuTth He
yIanoch, To 0Tobpasutcs HyneBoit IP-agpec (0.0.0.0).

[Tpumep pe3ysibTaTOB TeCTUPOBAHMS peacTasieH Ha puc. 10.10.

N A:100 - B:——— - 22 30

DNS
A

Yzen metrotek.spb.ru

IP 0,0.0,0

Pucyrok 10.10. MeHto «DNS»

10.4. TCP-knueHT

OyHkuusa «TCP-kiMeHT» 1mo3BosisieT ycTaHOBUTh TCP-coenyHeHMe C yaaJ€HHBIM y3JI0M
CeTu, MPUMHUMATDb OT HEro JaHHbIe U MepeiaBaTh JaHHbIE ITOMY Y3ITy.
[lJis ycTaHOBJIEHUST COeAMiHeHUST He00X0IMMO:

1. TTogkmroYMTh IPMOOP K CETU B COOTBETCTBUM CO CXEMOI, MpMUBeaEéHHOI Ha puc. 10.1.

2. HacTtpoutb mapametpsl coenyHeHus (MeH10 «TCP-ximeHT» = «HacTpoitku» ( ™ )):
— BBIGPATH MOPT /1S IPUEMA U TIepeaun JaHHbIX;
—  BBeCTU JoMeHHoe umMs unu IP-ampec ysina;

— BBeCTM HOMep MopTa (Hambosiee 4acTo UCIIOIb3yeMble HOMepa IMOPTOB IPUBEIeHbI
B Tabsmiie 10.1).

LA A:100 — B:—— - 23:51

TCP knmeHT
HacTporkm

I T A

Yzen wmetrotek.spb.ru
TCP nopt &80

HTTP
Papn Sindex,.html

Pucyrok 10.11. Hacmpoiiku mecma « TCP-knueHm»

3. OTKpbITh TCP-coenyHeHMe, HAXAB Ha KJIABUIIY '+ («OTKPBITH»):
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Ar——— -

B:——— - 04 27

TCP knueHT

connecting to

connected

metrotek, sphoru (192,168,222,104 1800

JakpHTE

HTTPGET Hacrpoiiky  Coxp,/3arp,

Pucyrok 10.12. [pumep ycnewiHo20 COEOUHEHUS C Y3/10M

B ciyuae ycniemHoro coeguuerns (cMm. puc. 10.12) moskao BeinoaHuTs HT'TP GET-3anpoc

(cm. paspen 10.5). B ciyyae BO3HMKHOBEHMSI IMPOOJeM IIPM YCTAHOBJIEHUM COEOVMHEHMUS
BBIBOJUTCSI cOOOIIeHMe 00 ommmbke. HekoTopbie coob1eHms nmpuBenaeHbl B Tabmuire 10.2.

Tabnuya 10.1. Homepa nopmos npomokona TCP/IP

Howmep niopra (1poToxoi) Onucanune

21 (FTP) IIPOTOKOJI Iepeaaun aitaon

22 (SSH) 6e30macHbI MIPOTOKOJI ) ILISE YAATEHHOTO
yIIpaBJieHus U nepenaun Gaiaos

23 (TELNET) HpOTOi(OJ'I IUIST MOCTyIa K YOQJIEHHOMY CETeBOMY
YCTPOVICTBY

25 (SMTP) IIPOTOKOJI Tlepeaun 3JIeKTPOHHOM MOUThI

80 (HTTP(WWW)) MIPOTOKOJI, MCITOJIb3yeMbIit Be(US—6pay3epaMM 1 Be6-
cepBepaMu 151 Tiepegaun (aiiioB

161 (SNMP) IIPOTOKOJI ISt yIpaB/IeHUs CeTeBbIMU
YCTPOMCTBAMU

Tabnuya 10.2. Owubku coeduHeHus
Coob61ieHne Omnucaune

protocol not supported

ITPOTOKOJI HE IToaAeP>KMBAETCS

can’t assign requested address

HEBO3MOXXHO Ha3HAUMTh 3aIlpOIlIeHHbIN aapec

network is down

CEeTb HEAOCTYITHa

network is unreachable

CeTb He pa60TaeT

network dropped connection on reset

YTEPSHO CoeaHeHne C CeThIO

software caused connection abort

IIporpaMMHOe ob6ecIieueHre BbI3BAJI0 pPa3pbiB
CoenVHeHNS

connection reset by peer

y3eJ1 pa3opBaJ COeIMHeHe

connection timed out

VICTEKJIO BpeMs OKMOdaHNI COeaMHEeHM S

connection refused

OTKa3 B COeaAMHEHUN

host is down

y3e/I He OTBeUaeT

no route to host

OTCYTCTBYET MapIIpyT JI0 y37a
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10.5. HTTP GET-3anpoc

Ins mepemauM BeO-CTpaHMI] MCIIOAb3yeTcss mporokon HTTP. B srtom mpoTokoiie
onpeaenéd HTTP GET-3armpoc!s. C ero moMoliiibio BO3MOKHO ITIPOBEPUTH, OTBEYAET JiX CepBep

Ha HTTP-3anpocel ¥ MOMy4YUTh COAEPKMMOEe YKa3aHHOTO pecypca.
Jist mosrydeHust coepskuMoro (aiiia ¢ cepBepa HEOOXOAMMO:

1. YcraHOBUTB COegUHEHME C Y3JIOM 110 aJITOPUTMY, OIIMCaHHOMY B pa3zene 10.4, yka3as

B 1ojie «®ait» (cm. puc. 10.11) ums 3ampammBaeMoro daiiia.

2. Haxarb Ha knasumy 2 «HTTPGET»:

TCP krnwveHT

Location: http:drtwiki,ddosbindview/Bercut
Content-Length: 216

Content-Type: textshtml: charset=i=zo-8853-1
#-Pad: avoid browser bug

<IDOCTYPE HTHML PUBLIC “-//IETF//DTD HTHL 2.0//EN">
<html><head>

<titler302 Found< titler

</head><body>

<hl>Found</hl>

<p>The document haz moved <a href="http:/ twiki,ddg’
bindview/Bercut">heredsax, </p>

<Shody<Ahtml

JakpuTE HTTPGET Hactpoiku  Coxp,/3arp.

PucyHok 10.13. [Tpumep omeema Ha HTTP GET-3anpoc

13 DyHKIMS JOCTYIIHA TIPU JOMOJHUTENIbHOM 3aKkase oruuiit «<ETWEB» u «ETIP».
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11. Nepexsar ARP

Oyukuusa «IlepexBat ARP»!* mo3Bonsier otciexkuBaTh ARP-oTBeThl, mepenaroiiyecs B
ceTu, U «IepexBaTbiBaTb» comepxkamuecsi B Hux IP- u MAC-aapeca ceTeBbIX YCTPOJCTB.
Ha ocHOBaHMM MTOTYyYeHHBIX JaHHBIX (DOPMUPYETCS CIIMUCOK apeCcOB.

Jlj1st IpoBeieHNsT aHa/IM3a He0OXO0IMMO:

1. TTogkmIuYMTh IpUOOP K TECTUPYEMOJi CETU B COOTBETCTBUM CO CXEMOIA, IpUBeAEHHO
Ha puc. 10.1 viam Ha puc. 10.2.

2. Ilepeititu B MeHI0 «<ARP MOHUTOD»:

E® A:——— - B:——— - 13:14

MNepexeat ARFP (A)

ARP-Tatnuua nycTa

PucyHok 11.1. MeHro «ARP moHumop»

3. HaxkaTb Ha KIaBuuly '+ 151 Boi6opa nopTa (A mnu B).

4. Yepe3s HeKOTOpOe BpeMsi HaATMUCh «ARP-Tabnuiia mycra» ucue3HeT U Ha 3KpaH OyayT
BeIBOAUTHCS IP- 1 MAC-anpeca ceTeBbIX YCTPOWCTB:

LN A:100 - B;—— — 00:09

Mepexeat ARP {A)

132,168,222,100  00:17:9A: 061 1C:F3
132,168,222,156  00:23:04:47 1013010
132,168,222.8 O0:0ETABIAZ 5B 4F
132,168, 222.7 003 13: 043059858

Pucyrok 11.2. SkpaH «ARP moHumop»

Eciu Kakasi-To U3 3ammceil He OOHOBUTCSI B TeUeHMe OJHOIM MUHYTBI, TO OHAa OymeT
yaaneHa u3 Crmucka.

4 B 6a30ByI0 KOHOUTYpaIINIO He BXOOUT. JIOCTYITHA IPY JOTIOJHUTENIbHOM 3aKase onuuy «ETIP».
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12. TpaH3ur

B pexxume «TpaH3uUT» IpMUOOP BKIIOYAETCS B pa3pbiB COeAVMHEHNST MEXIY IBYMS CETeBbIMU
ycrpoiictBamu. Tpaduk, npuxonsaimuii Ha mopT A (B) ormpasisieTcst Ha rmopt B(A), mpumep
MOAK/II0YEeHM TT0KasaH Ha puc. 12.1.

Al My Ml

een TG ua
TR Y N

e e———l

PucyHok 12.1. lpumep nodkatoyeHus 8 pexume «TpaHaum»

[Tpu nepeave JaHHBIX C TTOPTA HA MOPT OCYLIECTBISIETCS COOP CTATUCTUUYECKUX TAHHBIX O
npoxofsiieM Tpaduke. Pe3ynabTaTbl AOCTYIIHbI B MeHIO «CraTucTtukar». I[Ipu momcuérte
CTAaTUCTUKU MO YPOBHSIM MOBPEKIEHHbIE TTAKETbl HE YUYUTBIBAKOTCS.

Ecin ckopocTH mepemaum OaHHBIX IJIs1 TOpPTa A M [Jis 1iopTa B pasinyHbl, BO3MOKHBI
TOTepU NpU IPOBEeNEeHUM TeCTUPOBaHMs. [ToTepu Mpou3oiayT B TOM C/lydyae, eciu nepepava
BeJIETCS € TTOpTa ¢ 60sIbIleli CKOPOCThIO HA TTIOPT C MEHbIIIe.

Il n:100 PTH B:1000 PTH 00 26

TpaHzuT

TpaHant QAL

Brkn Brn

PucyHok 12.2. MeHro «TpaHzum»
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13. TecT Kabena

[Tpu6GOP MO3BOJISIET TPOBECTHM AMATHOCTUKY MeIHOTO Kabesis TUIIA «BUTAasI Ilapar», U3MepUB
OCHOBHbIE XapaKTEePUCTUKU U OIIPeIeJIUB €ro COCTOSIHME U TUII.

[lJis mpoBeieHNs TeCTUPOBaHMSI HEOOXOAMMO:
1. TIlepeiiT B MeHIO B MeHI0 «IHCTpyMeHTbI» = «TecT Kabesi».

2. [ToaxMIOUNTD K MPUOOPY TECTUPYEMbIN Kabesib/Kabesn yepes pa3beéM/pasbeémMbl R]-451,

3. HaxaTb Ha KaaBumy

(«Crapt»). IIpu aTOM, B C/Tyyae MOAKIIOUEHMS ABYX Kabereii,
6YIyT OJHOBPEMEHHO MPOTecTpPOBaHbl 06a MHTepdeiica. C MOMOIbIO KIaBUII -

(«A») u B («B») BBIOpATH MOPT 1 IPOCMOTPA PE3Y/IbTaTOB TeCTUPOBAHMS.
Ins ompeneneHus Tura Kabesyst HEO6XOOMMO:
1. TITepeiiT B MeHI0 «MITHCTpyMeHThI» = «TecT Kabesisi».

2. OnuH KOHell TeCTUPYeMOro Kabejs MOAKIIOUNTh K mopty A(B) mpubopa, mpyroit —
K riopTy B(A).

F

3. Haxatp Ha knaBumy @ («CtapT»).

4. CpaBHUTb pe3yIbTaThbl TECTUPOBAHMSI, OTOOpaKEHHBIE B CTPOKe «Ilepekp.» IJjs mopTa A
1 riopta B, 1 3HaueHus1, peacTaBJeHHbIe B Tabiuie 13.1.

L] A:100 — Br—— - 15:30

TecT katena (A
Mapa 1-2 3-6 4-5 75
COCTOSHME HOPM, HOPM. K.3, K.3,

Jaryx.pp ——mm ——— -1.9 -2.7
Amcr, .M ———— ———— 17 16
MonApH.

MNepexp. MDI Mo —m8M8 ———

Crapt A B

PucyHok 13.1. Mexrw «Tecm kabensi»

> TIpoBeneHMe TeCcTa BO3MOKHO TOJIBKO IIPM MOAKIIOUEHMM K aHAIM3UPYEMOMY KabeTio C MCII0/Ib30BaHMeM
pasbéma RJ-45. SFP-momynn ojst TeCTUpOBaHMS He IPUMEHSIIOTCS.
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Tabnuya 13.1. OnpedeneHue muna kabens

CKopoCTh'® [Mapa 3HaueHue B cTpoke «Ilepekp.» mjsi| 3HaueHue B cTpoke «Ilepekp.» mis | Tur kabess
rnopra A nopra B
1-2 MDI MDI I1epeKPECTHBIN
3-6 MDI MDI
4-5 — —
7-8 — —
1-2 MDI-X MDI-X IIepeKPECTHBI
3-6 MDI-X MDI-X
4-5 — —
7-8 — —
1-2 MDI-X MDI MIpSIMOM
3-6 MDI-X MDI
4-5 — —
7-8 — —
1-2 MDI MDI-X MIPSIMOTA
3-6 MDI MDI-X
4-5 — —
10/100 7-8 — —
1-2 MDI MDI MepeKpPECTHbIN
3-6 MDI MDI
4-5 MDI MDI
7-8 MDI MDI
1-2 MDI-X MDI-X MepeKpPECTHbIN
3-6 MDI-X MDI-X
4-5 MDI-X MDI-X
7-8 MDI-X MDI-X
1-2 MDI-X MDI MPSIMOiA
3-6 MDI-X MDI
4-5 MDI-X MDI
7-8 MDI-X MDI
1-2 MDI MDI-X MPSIMOiA
3-6 MDI MDI-X
4-5 MDI MDI-X
1000 7-8 MDI MDI-X

16 CkopocTh mepemauy OaHHBIX [OJis MopTa A u mopTta B (B MOuT/c) 3amaércs B MeHIo «IlapaMeTpbl

MHTEpdECoB».

43



14. LACP MoHuTOp

«LACP wmonutop» (anria. Link Aggregation Control Protocol) npumenHsieTcst mjst
MOHMTOPMHTA COCTOSIHMSI arperMpoBaHHbIX KAHAJIOB. ATperMpoBaHye KaHaJI0B — TeXHOIOTUSI
00beIMHEHNST HECKOJIBKMX TapasuIe/IbHbIX KaHAIOB Mepenaun JaHHbIX B OJVH JIOTUYECKUA
D11 yBeIMUEeHUSI TTPOITYCKHOM CIIOCOOHOCTY U MOBBITIIEHNST HAAEKHOCTH.

C mnowmompio nByX ImpubopoB bBepkyT-ET pgBa KaHasa OObeAMHSIIOTCS B OIUH
¥ BBITIOJIHSIETCSI MOHUTOPUHT €r0 COCTOSIHUMS: Ha/luuyue COeOMHEHMsS MeXAy Ipubopamu,
KOJIMUECTBO KaHAaJIOB B IpyIiNe, OMNOKM, CTaTUCTHUKA.

JlJist ocy1ecTBIeHMSI MOHUTOPUHTA IMTOPTHI A U B 00beIMHSIOTCS B 0aMH — «Bond», 1 Mmesxay
nHTepdeiicamu «Bond» nByx mpn6opoB bepkyT-ET co3gaéTcst arpernpoBaHHbIi KaHaI.

IDUIHpOBEﬂEHMH]WOHMTOpMHF&CHEﬂyeTZ

1. Coemuuutb nopThl A 1 B mpubopos bepkyT-ET 1o cxeme Ha puc. 14.1.

L2-ceTb

KOMMyTaTOp =

MopT A ~—|nopT A

bepkyt-ET 1 bepkyT-ET 2

nopr B nopt B

PucyHok 14.1. lNodkaoyeHue npubopos 019 npogedeHus MOHUMOpPUH2a

2. Ha xaxxgoMm npubope nepeiitu B MeHio «LACP mouuTtop». B rmone «<Host MAC» momkeH
oTobpaskaTbcst MAC-ampec, Ha3HAUEHHbIN IIPUOOPY:

My A:—— - B:—— - 11:40

LACP mMoHuTOp

MIT status
Channel count Q
Host MAC 00:21:ce:28:1c:ba

Partner MAC
Current state —
Elapsed time Q00000

06wan CcTaTUCTHUEKA

LACPDU cTtaTtucTHEKa
HacTporkmK

wh kk Ek kR kR d

CrapT

PucyHok 14.2. MeHro «LACP moHumop»



3. g kaxkgoro npubopa mepeittu B MmeHIo «LACP moHuTOp» = «HacTpoiiku» 1 B 1oyie
«Partner MAC» ykasatb MAC-azpec, oTobpaskaeMblit B myHKTe «Host MAC» mipubopa
BepkyT-ET, pacmoyso;keHHOTO Ha APYroM KOHIIe coeauHeHus (YaIaJIEHHOTO Iprubopa).

E® A:1000 LB2 B:——— - 15 49

HacTporku

zlmr i 00:21:CE:28:19:AA

Pucyrok 14.3. Hacmpoltiku mecma «LACP MoHUmMop»

4. Ha kaxxgmom mpubope mnepeiit B MmeHI0O «LACP MOHUTOp» M BKJIIOUUTDH TECT, HaskaB

Ha knasumy ' («Ctapt»). B mome «Partner MAC» oto6pasurcs MAC-agpec

yOAJEHHOTO Ipubopa, orpeneIéHHbII aBTOMAaTUUECK.

Ea A:1000 LAC B:1000 LAC 09:50

LACF moHuTOpP

MII status
Channel count
Host MAC
Partner MAC
Current state ok
Elapsed time 00 01:47

QGyana cTartucTHKA

LACPDU cTatucTHKa
HacTpokkn

up

z
00:21:ce:28:25:b2
00:21:ce:28:19:aa

LE I L I LI L L

Cron

Pucyrok 14.4. Merio «LACP MoHUmop»
5. B mone «Current state» coob1eHne «wait connection» JOJIKHO CMEHUTHCS Ha «0k».

CocTosiHMe KaHaJIa OlleHMBaeTCcs ¢ IToMolIbio oy «Current state»:

e «wait for connection» - cOCTOSHME OXMUAAHUSI COEIUHEHUS] C yOaJeHHbIM

npubopom BepkyT-ET, BO3HMKaeT cpasy Iocie HaXaTus Ha KIaBumryy

(«CTapT») 1 coOXpaHsieTCcsl, [TOKa He BBITIOJIHSITCSI BCe HIDKeIlepeuycieHHbIe YCIOBUSI:
o BTpYIIle IBa KaHaja,
O €eCTb COeIMHEeHMe MeXIy IMpubopamMu;

o MAC-agpec ymanéHHoro nmpuoopa copmnagaetr ¢ MAC-aapecoM, YKa3aHHBIM
B nosie «Partner MAC» meH10 «LACP MmoHUTODP» = «HacTpoitku».
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«wrong partner MAC» — coenuHeHue yCcTaHOBJeHO, HO MAC-aapec yaaJj€éHHOIro
npubopa He coBragaeT ¢ MAC-azmpecom, yKa3aHHBIM B 1ojie «Partner MAC» MeHIO
«LACP MmoHuTOp» = «HacTpoiiKm».

«ok» — kaHan paboraer 6e3 OMMOOK: COeOMHEHME YCIIEIIHO YCTAHOBJIEHO M HET
c60€eB B TeueHNe BCEro BpeMeH MOHUTOPMHTA.

«fail» — kaHa;m He paboTaeT: He BBIMOJHSETCS XOTSI Obl OOHO U3 YCJIOBUIA,
TepeulrcJIeHHbIX B MyHKTe «wait for connection».

«ok, fail occurred» - kaHam paboTaeT ¢ omMOKaMM: COeIMHEHME YCIENTHO
YCTaHOBJ/IEHO, HO 3a BpeMsI MOHMTOPMHTA HaGJII0Ia/ICh OIIMOKIA.
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15. BERT

BERT (Bit Error Rate Test) — TecT, MO3BOJISIIOIINIA OMpeIeJUTb OCHOBHOW OMTOBBIN
IOKa3aTe/Jb KauecTBa KaHayma — «bit error rate» (KoadduiyeHT OMUTOBBIX OIIMOOK), T.€.
OTHOIIIEHME YMCIa OMMOOUHBIX OGUT K OOIEeMy KOJIMYECTBY IepedaHHbIX OuT. V3BecTHast
Ha MPMEMHOM M TepeaiolieM KOHIle OuHapHas I10CAeq0BaTe/NbHOCTb ITOMEIIAeTCs
B Ethernet-kagp, KoTopblii mepemaércsi B (dusndeckyi cpeny. Ha mnpuMéMHOM KOHIle
MOC/IeA0BaTeIbHOCTh CPAaBHMBAETCSI C MCXOMHOM, M BBIUMCISIETCS KO3(P UIMEeHT OGUTOBBIX
ommo6ok. [Iasa moakmoueHus: K TDM-ceTu UCIoab3yeTcss KOHBepTep MHTepQeiicoB, KOTOPI
OCYIIIeCTB/IsIeT TIpeobpa3oBaHme Tpadmka mnakeTHoit cetu (Ethernet) B Tpaduk,
nepenaBaembliii B TDM-ceTsx.

TecTupoBaHMe MOKET OBITh PeaJM30BaHO Ha YETBIPEX YPOBHSIX momdenn OSI:

1. Ha ¢usuyeckom ypoBHe [daHHbIe OTIPABISIOTCS YaCTSIMM C OIpeae€éHHbIM
MexxkanpoBbeIM uHTepBaaoM (IFG — Interframe Gap). B aTom ciiyuae TecTupoBaHue
rpoBoauTcs ¢ mopta A (B) Ha mopT B (A) (cm. puc. 15.5) mnm ucnonb3yeTcst QyHKINS
«IIlneitd» (cm. puc. 15.6).

TecTtoBas KoHTp. TecTtoBad KoHTp.
nocneaoBaTeNbHOCTb | CyMMa IIFGI nocneAoBaTeNbHOCTb | cymMMa

PucyHok 15.1. Kadp ¢usuyeckozo yposHs

2. Ha kaHa/lIbHOM YpOBHe K JaHHBIM Jo6aBJsieTcst Ethernet-3arosmoBok, 4To O3BOJISIET
repegaTh TECTOBbIE ITAKEThl Yepe3 CeTh, KOTOpas COMIEPKUT YCTPOICTBA,
paboraroiiye Ha BTOpoM ypoBHe mogenyu OSI — Hampumep, ceTeBoit KOMMYTaTOP
(switch). Crioco6s1 moaK/TIOUeHMSI K TeCTUPYeMOIi CeTu rToKa3aHbl Ha puc. 15.7, 15.8,
15.9.

MAC Tectosas KoHTp.
3arofioBoK | MoCneAoBaTeNbHOCTL | CyMMa

PucyHok 15.2. Kadp KaHanbH020 yposHS

3. Ha cereBOM ypOoBHe IaHHbIe IToMelaloTcs B [IP-1makeT, a 3aTem — B Ethernet-kazp.
OTO TIO3BOJISIET IepefaTb TeCTOBble MAaKeTbl yepe3 CeTb, KOTOpas COLEepP>KUT
yCcTpoiicTBa, paboTamilye Ha KaHaJbHOM M CETeBOM YpPOBHSIX — Hampumep,
CeTeBOil KOMMYTaTOp, MapuIpyTu3aTop (router). Cnoco6sl MOAKIIOUEHMS TTpUOopa
K TeCTMpPyeMOii ceTy TToKa3aHbl Ha puc. 15.7, 15.8, 15.9.

MAC IP TecToBas KoHTp.
3aroJIoBOK | 3aro/I0BOK |nocnefoBaTeslbHOCTb | CyMMa

PucyHok 15.3. Kadp cemegoeo yposHs
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4. Ha TpancropTHOM ypoBHe opmupyetcs: Ethernet-kaap, cogepskamuii IP- u UDP-

3ar0JIOBOK,  UTO

ITO3BOJISIET

rnepengarb TeCTOBYIO ImocjIeJ0BaTeJIbHOCTb

C MCIIOJIb30BaHMeM TPAHCIIOPTHBIX IIPOTOKOJIOB. CIIOCO6BI MOAKIIOUEHMS ITpubopa
K TECTMPYEMOIi ceTy ToKa3aHbl Ha puc. 15.7, 15.8, 15.9.

MAC
3arofioBoOK

IP UbP

3aroj0BOK | 3arosloBoK

TecToBas KoHTp.
nocnenoBaTenbHOCTb| CyMMa

PucyHok 15.4. Kadp mpaHcnopmHo20 yposHs

HOC)IE,Z[OB&TEJIBHOCTI/I, MCIIOJIb3yeMbIe OJIsd TECTUMPOBAaHMSA, COOTBETCTBYIOT PEKOMEH AT

ITU-T 0.150 [8].

Ta6snuuya 15.1. Tecmossie nociedosamesnbHOCMU

Twumn nocinegoBaTenbHOCTU

PekomeHayemMoe IpyMeHeHne

2ell-1

s ompeneneHust omMbOK U IKUTTepa (IIpU Iepenave
DAHHBIX IO KaHaMy CBSI3UM CO CKOpPOCTbIO 64 KOUT/C
1 64xN KOuTt/c, rme N — 11eJ10€ YMCII0).

2el5-1 Iist ompeneneHusl OMIMOOK U KUTTepa (IIpy Iepenaye
JaHHBIX I10 JIMHMUU CBSI3U CO CKOpPOCThio 1544, 2048, 6312,
8448, 32064 1 44736 KOUT/C).

2e20-1 Iist ompeneneHus: OMMOOK (IIpyU Ilepemade IO KaHaIy
CBSI3M CO CKOPOCTHIO He 6ojiee 71 KOUT/C).

2e23-1 s ompeneneHusl oMMOOK M IKUTTEpa (IIpy Iepepaue

IDAHHBIX TII0 JIMHUU
u 139264 kouTt/c).

CBSI3M CO CKOpPOCTBbIO 34368

2e29-1, 2e31-1

i ompenmeneHMs OIMIMOOK IIpM Ilepegadye OgaHHbBIX
Ha BBICOKMX CKOPOCTSIX (6osee 139264 KOUT/C).

15.1. BapuaHTbl noakno4eHUs

(du3nyeckas cpena (kadbep)

PucyHok 15.5. TecmuposaHue Ha ¢u3u4eckom yposHe (8apuaHm 1)

el nopt A(B)
| mopt A(B)
i
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PucyHok 15.6. TecmuposaHue Ha GuU3U4ecKoM yposHe (8apuaHm 2)

Tavka KajapoB T
OO / Ethemet ceQ N Ve —
‘mopTr AB) > | / switch/ \—>| KomBepTep

—D‘
/ ‘__ nntepdeiico I\ TDM-ceTs /D LHJIGH(I}

—‘\,,q_ /,_,

¥ (IOXO N rp—”t%-' =

SN w o
- naker ¢ oMOKOM B TECTOBOM MOCIEA0BATEIBHOCTH

PucyHok 15.7. TecmuposaHue Ha KaHaabLHOM/cemegoM ypoeHe (eapuaHm 1)

nayKa KaJpoB

ImlmElE Ethernet-ceTtn

nopt A(B) >

LI

T
s

ek

R

e e
fy

‘Z| — IakKeT ¢ oNrMOKOH B TECTOBOM IMOCIEI0BATEIBHOCTH

PucyHok 15.8. TecmuposaHue Ha KaHAbLHOM/CeEMEBOM yposHe (8apuaHm 2)

na4Jka KaJipoB

]
HWTAw>———*'}J$§$§£BI“’ <y
OOXO

@ — MaKeT ¢ OITHOKOH B TECTOBOH MOCICAOBATECILHOCTH

PucyHok 15.9. TecmuposaHue Ha KaHANbHOM/CEMeBoM yposHe (8apuaHm 3)
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16. MNMakeTHbIN pXXUTTEP

BaykHoii 3amaueit ipu TectupoBanuu Ethernet-cereit siBisieTcs omnpeeneHye MakeTHOTO
mxurtepa'’. B coorBerctBuM ¢ metonukoit RFC 4689 [9], makeTHbII IXUTTep — 3TO
abCoOJTIOTHAS Pa3sHOCTb 3a/IepP’KeK paclpoCTpaHeHMsl ABYX I10CTIeIOBATENbHO MPUHSTHIX
[IaKeTOB, IPUHAAJIeXAlNX OLHOMY IIOTOKY OAHHBIX. JOTOT IlapamMeTp MCIIOJb3yeTCs IJis
OLIeHKM BO3MOXXHOCTM CeTU TepefaBaTh YyBCTBUTEIbHbIN K 3aiepkkaM TpaduK, Takoit, Kak
BUJI€0 WIN PeYb.

16.1. TecTOBbIN NOTOK

OyHKIMS TeHepalyM TEeCTOBOrO IIOTOKA IMPUMEHSIETCS TIPU M3MepeHUM I1aKeTHOTO
IxkuTTepa. CyliecTByeT BO3MOXKHOCTb FeHepalyy TeCTOBOIO ITOTOKA M M3MepeHMs IIaKeTHOTO
IDKUTTepa Ha OOHOM IopTy (puc. 16.1), a Takke reHepanuyu TeCTOBOrO MOTOKA HA OJHOM
IIOPTY U M3MepeHMsI MAKeTHOTO IXUTTepa Ha Apyrom (puc. 16.2), npuuyeém mopT Mnpuema
MOSKEeT pacIiojiaraTbCs Ha yaaaéHHOM Ipubope (puc. 16.3).

reHepanuda TECTOBOr0 IoToOKa

| /,_,/ N
nopr A(B) ONUT )i
H N /

— -

! OIIPCACIICHHUC KHUTTCpaA

PucyHok 16.1. 3mepeHue dmummepa. Cxema 1

reHepanusa TCCTOBOrO IMOTOKaA

i
| .
* - S
nopt B(A) // \
" NUT ) :) e
\. /
nopt A(B) \ Y,
+ 7/\“\- 7_//‘7,
! OIPE/ICJICHUE JUKUTTECpA

PucyHok 16.2. 3mepeHue dxummepa. Cxema 2

17 B 6a30ByI0 KOHMDUTYpalNio He BXOIUT. JIOCTYITHO TP JOMOTHUTEILHOM 3aKase omiuu «ET]T».
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p— TeHEepaIusa TECTOBOTO MOTOKA
i mopr AB)— ——nopr A(B) ||
il : ?
ILe %QQ :
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OnpeJieNieHHE JUKHTTEpa S

H
H

PucyHok 16.3. N3mepeHue Oxummepa. Cxema 3



17. Tect BpeMeH#H

«TecT BpeMeHN» MO03BOJISIET U3MEPUTDb PACXOXKAeHMe 1IKaJI BpeMeHU B CeTSIX OIlepaTOpOB
CBSI3M OTHOCMUTEJIbHO HAllMOHA/JIbHOI IIKaabl BpeMeHu Poccuiickoin ®enepauyum UTC (SU)
B COOTBETCTBUM C IpUKa30oM MuHKomcBsI3u Poccum N2277.

Pe3ysibTaThl TECTA ITOKA3bIBAIOT, HA CKOJILKO BpeMS Ha TECTUPYEMOM CepBepe OTINYAEeTCS
OT BpeMeHU Ha OIIOPHOM (3TaJIOHHOM) CepBepe.

B xome TecTa ompenensioTCS 3HAuUeHMsS BpeMeHM IJjs1 OMmopHOro cepBepa («Ref»)
u TecTupyeMoro cepsepa («Test»). [l MMHMMAJIbHOI'O, CpegHero U MaKCUMaJIbHOTO
3HAUEeHMI BBIUMCIISIETCS pacxoskaeHue mikan Bpemenn («Diff») mo dopmyie: «Diff=Test-Ref».

IIpoBepKy paboThI cepBepa MOXKHO BBIIIOJIHATH 110 IMpoTtokonxy NTP (cm. pasmen 17.2) wimn
PTP (cm. paszen 17.3).

17.1. TunoBbie cxeMbl BKIIOYEHUS

Ref

ONOPHBII
cepsep

Test

TECTUPYEMBIi
cepsep

Diff=Test-Ref

PucyHok 17.1. Tunosas cxema nodkatoyeHus 045 pexcuma NTP

Test

TECTHPYEMBIi
ceprep

Ref

OIOPHBIH
cepeep

Diff=Test-Ref

PucyHok 17.2. Tunosas cxema nodkaoyeHus 045 pexcuma PTP

17.2. NMopapok UsMepeHus pacxoxaeHus WKan spemMmenu B pexxume NTP

1. TlogkmouuTh IPMOOP Mo cxeMe Ha puc. 17.1.

2. Yb6enutbcs, uTo B MeHI0 «HacTpoiikm» = «YCTaHOBKM mpuobopa» = «Omnmmm»
B criucke npucyTcTByeT onuust «ETTIME».

3. Ilepeiitu B MeHIO «M3mepeHusi» = «TecT BpemeHn» = «HacTpoiikm».
4. B nyHKTe MeHIO «PexxuM» BriOpaTh «NTP».
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17.3.

9.

B nyHKTe MeHI0 «/ITUTeNbHOCTb» 3a5aTh BpeMs IIPOBeIeHNS TeCTa.
[Tepetitu B meHto «Hactpoiiku NTP».

B myHkTe meHio «OmnopHbiVi» 3amaTbh [P-agpec wium AOMEHHOE MMSI OIIOPHOTO
cepsepa.

B niynkTe meHio «TecToBbIVi» yKa3aTh IP-anpec uian goMeHHOe UMS cepBepa, OJs
KOTOPOTO TpebyeTcsl M3MEPUTh PACXOKAEHMe IIIKaJ BpPeMeHM OTHOCUTEIbHO
OITIOPHOTO cepBepa.

BepHyTbcs B MeHI0 «TecT BpeMeHn» 1 Haxatb «CtapT» ( © ).

Mopspok usmepeHus pacxoXxaeHus WKan BpeMeHu B pexume PTP

1.

N e

[MoaxkmounTh IPMUOOP MO cxeMe Ha puc. 17.2.

V6enutbcsa, 4yTo B MeHI0 «HacTpoitku» = «YcTaHOBKM IIpubopa» = «Omuum»
B cnyucke npucyrcrByeT onuus «ETTIME».

[TepeiiTu B MeHI0 «/3MepeHusi» = «TecT BpeMeHn» = «HacTpoiikm».
B myHKTe MeHI0 «Pexkum» BbiopaTh «PTP».

B niyHKTe MeHI0 «IIUTebHOCTb» 3a4aTh BpeMs IIPOBeeHMs TeCTa.
[Iepeittu B meH10 «<HacTpoiiku PTP».

B nynkTe MeHio «CepBep» BbIOpaTb TUII cepBepa (TECTOBBIN MM OIOPHBIN),
K KOTOpOMY TOJK/IIOUEH IOPT, YKa3aHHbIM B IYHKTe MeHI0 «IlopT».

B nyHkTe MeH10 «[TopT» BbIOpATh APYyTo¥t MOPT U 3a4aTh [IJIsT HETO TUII cCepBepa.

B nyHKTe MeHI0 «3aZiep;KKa» yKa3aTb MeXaHU3M onpeneneHns 3agep>kku «E2E» min
«P2P».

10. B nyHkTe MeHI0 «/lomeH» 3agaThb HoMmep PTP-nomena B coorBeTcTBUM C IEEE 1588.

11. BepHyThes B MeHIO «TecT BpeMeHM» 1 HaxkaTb «Ctapt» (' ).
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18. TecToBble faHHbIE

Tect «TecToBble JaHHbIE» MMO3BOJISIET M3MEPUTh KOIMYECTBO IMepedaHHbIX U IMPUHSITHIX
IAaHHBIX, @ TAaKKe MPOAO/DKUTEIbHOCTh CeaHCa Mepeaauyy B COOTBETCTBUM C MHPUKA30M
MwuurkomcBs3u Poccum N2277.

,H,JIH M3MepeHNd KO/JIM4YeCTBa IMepeadaHHbIX M IIPUMHATBIX JaHHbIX HpI/I60p IIOAK/II0YaeTCd

K TeCTUPYEMOMY YCTPOVICTBY M BBITIOJNHSIETCS TeHepalys 3aJaHHOTO KOJMYeCTBa MaKeTOB
mau 6aiiToB. JIj1s1 aHa/IM3a paboThl TECTUPYEMOTO YCTPOIICTBA KOJIMYECTBO ITAaKeTOB U 0AiiTOB,

3aduKCcUpoOBaHHOE TPMOOPOM, CPAaBHMBAETCS C MTOKA3aHUSIMU TECTUPYEMOTO YCTPOIICTBA.
[yist u3MepeHusT TIPOOODKUTEILHOCTY CeaHca rnepegauy JaHHBIX MPUOOP MOAKII0UaeTCs
K TeCTUPYEMOMY YCTPOWCTBY M BBITIOJHSIETCS TeHepauusl AAHHBIX B TedeHMe 3aJaHHOTO

BpeMeHu. [l aHanmu3a paboOThl TECTUPYEMOTO YCTPOMCTBA 3aJaHHAs IJIUTEIbHOCTH
reHepauuy CpaBHUBAETCS C ITOKA3aHUSIMY TECTUPYEMOTO YCTPOICTBA.

18.1. TunoBaqa cxemMa BKIIOYEHUSA

TECTUPYEMOE

YCTPOMCTBO

PucyHok 18.1. Tunosas cxema nodkatoyeHus 0415 nposedeHus mecma «Tecmossie 0aHHbIe»

18.2. NopapoK n3MepeHns KoNMYECTBa NepeAaHHbIX U MPUHATBLIX AAHHbIX

1.
2.

[MopxkmounTh TPMUOOP MO CXeMe, MpeAcTaBAeHHOM Ha puc. 18.1.

V6enuthbcss, uTo B MeHO «Hactpoiikm» = «YcTaHOBKM IIpubopa» = «Ommum»
B cnucke npucyTcTByeT onuus «KETDATA».

[Tepetitu B MeH10 «MI3MepeHMsi» = «TecTOBbIe JaHHbIe» = «HaCTpOMKM».

B nyHkTe wMeHw «IlopT T1ipMéma» yKasaTb IOPT [AJs MpuUEMa JAHHbIX
OT TECTUPYEMOTO YCTPOICTBA.

[TepeiiTu B MeHIO «TeCTOBbI TOTOKY.

B nyHkTe MmeHio «IlopT mepemauu» BbIOpaTb MOPT MAJIsT TepegauyM AaHHBIX
Ha TeCcTUpyeMoe YCTPOCTBO.

B nmyHkTe MeH10 «OrpaHnYeHNe» BbIOPATh «I10 6aiiTaM» UM «I10 TTaKeTaM».
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8.

9.

10. BepHyTbcs B MeHI0 «TeCcTOBbIE laHHbIE» M HaxKaTb «CTapT» (

B nyukre MeHio «Kom-Bo 6aitT» mam «Kom-Bo makeToB» 3a7aTh HEOOXOOMMOE
KOJINYECTBO 0AMITOB UJIM TIAKETOB JIJISI TeHepalluu.

[TepeiiTi B MeHIO «3aroJIOBOK» M BBIIIOJIHUTH HACTPOIKY 3arojioBKa.

F1 )

18.3. Nopspok usmepeHns NpoAOIKUTENbHOCTU CeaHCa Nnepeaayu AaHHbIX

1.
2.

10. BepHyThcs B MeHI0 «TecToBbIe aHHBIE» M HAXKATbh «CTapT» (

[Moax/mIoUYnTH IPUOOP MO CXeme, IIpeacTaBJIeHHol Ha puc. 18.1.

V6enutbcsa, 4To B MeHI0 «HacTpoitku» = «YcTaHOBKM IIpubopa» = «Omumm»
B crivcke npucyTcTByeT onuus «kETDATA».

[TepeiiTu B MeH10 «MI3MepeHnsi» = «TecTOBble JaHHbIe» = «HaCTPONKM».

B nyHKkTe MeHI0 «IIopT mnpuéma» YyKasaTh IOPT [Jig IpMUEMa HAAHHBIX
OT TeCTUPYEMOTO YCTPOICTBA.

[IepeiiTu B MeHIO «TeCTOBBII ITOTOK».

B nyHkre MmeHwo «[lopT mepemaum» BbIOpPATh MOPT [IJIsT Iepegayu IJaHHBIX
Ha TeCcTUpyeMoe YyCTPOICTBO.

B nyHkTe MeH10 «OrpaHnveHue» BbIOPATh «I10 BpeMeHM».
B nmyHkTe MeHI0 «[IJINTeIbHOCTh» 3a4aTh JJUTETbHOCTh FTeHEPaLIVNA.

[TepeiiTi B MeHIO «3arojioBOK» M BBITIOTHUTb HACTPOIKY 3aroji0BKa.

F1 )
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19. HapyweHue obcnyxupaHus

Tect HapymeHus ob6caykuBaumst (Service Disruption Test) I03BOJISIET OIIpeIeNINUThb
IJUTETbHOCTh TIpepbIBaHMIi CepBMca B CEKYHIAX U MaKeTaX, a Takke 3apMKCUPOBATH IATy
M BpeMsi Hauajia 06pbIBa CBSI3Y C CEPBUCOM.

I[Tom cepBMCOM ITIOHMMAETCS CeTEBOE YCTPOICTBO ¢ (PYHKIIMeEN ITepeHarpaBiaeHns Tpaduka:
nuieiid, 3epkaaupoBaHye, TpaH3UT C TOPTa Ha NopT. [lof mpepbiBaHKEM — ITepUOJ, BpeMeHH,
B TeueHle KOTOPOTO CEPBUC MepecTaeT BhIMOMHITh QYHKIMM ITepeHanpaBieHus Tpaduka.

19.1. TunoBbie cxeMbl BKIIOUYEHUSA

BepkyT-ET bepkyT-ET
nopt A
leHepauma
Tpaduka nopt A(B)
Cepeuc leHepaums | Cepeuc D wnend
M dHanu3
nopt B Tpaduka
AHanuz
Tpadmka

PucyHok 19.1. CxeMbl 8KHOYEHUS C UCNO0/1b308aHUEM 00H020 npubopa

Bepkyt-ET 1 bepkyt-ET 2
nopt A(B) nopt A(B)
leHepauus | > CepBuc —>|  Ananus
Tpaduka Tpaduka

PucyHok 19.2. Cxema eko4eHUs € UCNOb308aHUEM d8yxX npubopos
19.2. MNpoBeneHue Tecta

s ipoBeJieHMs TeCTa 10 OHOM 13 CXeM, IpeiCTaBJIeHHbIX Ha puc. 19.1, cienyer:

5.Tlepeittu B MeHI0 «HapyiieHue o6GCaykuBaHusi» = «HacTpoiiku». B myHKTe MeHIO

«TecToBbBII TOTOK» BHIOPATh «BKJT» U BBHIMOJHUTH HACTPOIIKY TECTOBOI'O ITIOTOKA B MEHIO
«HacTpoiiku moToka».

Ipumeuanue. B nyHkTe MeHI0 «OTnpaBKa» HEOOXOOMMO BbIOGpPATh «BBIK/I»: reHepalus
TECTOBOTO IIOTOKAa HAUHETCS aBTOMaTuMueCckM TIpU 3allycke TecTta «HapyieHne
ob6cay>kMBaHUS». [JINTEIbHOCTh TeHepaluy He MMeeT 3HaueHus — OyJeT MCII0Ib30BaHO
3HaueHlMe, yKa3aHHOe B HacTpoiikax Tecta «HapyiieHne 06CTy>KMBaHUSI».

6. Ilepeiit B MeHw0 <«HapyiieHue o6cmykuBaHusi» = «HacTpoitku» 1 BBIIOTHUTH
HACTPOMKY TecTa.
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7. IlepeiiTu B MeHIo «HapyliieHne 06CIy>KMBaHMSI» M HAXaTb Ha KiaaBumry  («CTapT»).

EE A:1000 - B:1000 - 10:58

HapyweHue oGcnyxmeaHuWA

Max duration, us :
Min duration, us :
Avg duration. us :
Total duration, us:
PKTs :

INTs :

Unhandled INTs: 372
Elapsed time : 00:00:01

HacTpohkm

CrapT MpepueaHa  Coxp,s3arp,

OO b b ek

PucyHok 19.3. lpumep pe3ynemamos mecma

[lpy HakaTMM Ha KiaBuimy =

(«IIpepbiBaHMsI») BBITMIOJIHIETCS Il€pexol] B MEHIO,
B KOTOPOM [OCTYIHBI 3amucu O mnepBbix 100 rmpeppiBaHMAX: OaTra M BpeMs Hadaia

IIpepbiBaHVid, OJIUTEJIbBHOCTD ITPEPbIBAHMA B MKC U ITaKeTaXx.

Ea A:1000 - B:1000 - 10:59

HapyweHue obcaykveaHuA

MNpepwBaHMA
# npepoBaHAa B

Started : O7-03-2019
08:25:57, 976687669

Duration, us: 1

PKTs 1

< i

PucyHok 19.4. Merto «[Ipepbiearus»
Jlis ipoBeleHNs TecTa 1o cxeme Ha puc. 19.2 cienyer:

1. Y6enutbcsi, uTo Ha oboux mnpubopax bepkyT-ET ycTaHOBIeHbI OJMHAKOBbIE BepPCUU
MporpaMMHOTo obecrieueHus : MmeH1o «bepkyT-ET. HacTpoitku» = «YcTaHOBKM Tpubopa»
= «MHdbopmanus».

2. Ha mpu6ope BepkyT-ET, KoTOpblii OymeT aHaAM3UMpPOBaTh TpaduK, MEPeiT B MEHIO
«HapyuieHne oo6cy>kuBaHusi» = «HacTpoiiku» 1 BBIIOJIHUTH HACTPOIKY TecTa. B myHKTe
MeHI0 «TecTOoBbIN ITIOTOK» BbIOPATh «BBIKII».

3. Ha npubope BepkyT-ET, KOTOpblii OymeT reHepupoBaTh Tpaduk, MEpeiTv B MEHIO
«HapyuieHue obcaykuBanusi» = «HacTpoitku». B myHkTe mMeHI0 «TecTOBBIf MOTOK»
BbIOpaTh «BK/I» ¥ BBITIOHUTH HACTPOIKY TECTOBOrO IMOTOKAa B MeHIO «HacTpoiiku
MOTOKa». B myHKTe MeHI0 «OTIIpaBKa» BbIOpPATh «BKi».
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Ilpumeuanue. [InTUTeNBbHOCTb TeHepalMM TECTOBOTO TIOTOKA [JO/DKHA  ITPEBBILIATH
IJTUTEBbHOCTD TecTa «HapyiieHne o6Cy>KuBaHUsI».

4. Ha nipubope bepkyT-ET, KOTOpBIN OymeT aHaIM3MpoBaTh Tpaduk, mepeiTu B MeHIO

«HapyiieHne o6¢cay:KMBaHMS» ¥ HAXKATh Ha KaBumy '+ («CTapT»).
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20. MeTtoauka npoBepKu npubopa Ha COOTBETCTBUE NPUKA3Y
MuHkomcessu Poccun N2277

IaHHAsg MeTOoIMKa OIpenesseT IOPSIOK IpoBedeHus IMpoBepku mnpubopa Bepkyr-ET
Ha COOTBETCTBME MpuKasy MumHKoMmcBsI3M Poccum N2277 «O6 yrBepskmeHumn O06s13aTeTbHBIX
MEeTpOJIOTMUECKMX TPeOOBaHMII K M3MepeHMUsIM, OTHOCSIIMMCS K cdepe rocymapcTBEHHOTO
peryiamMpoBaHusl obecriedeHnst eMHCTBA U3MepPeHui, B UaCTM KOMIIeTeHIIMM MMUHMUCTEpPCTBa
CBSI3M M MAaCCOBBIX KOMMYHMKauuii Poccuiickonn @enepaumm». Bepcust mporpaMMHOIO
obecrnieueHus npubopa bepkyT-ET momkHa 6bITh He Hiske 1.1.18.

1. Tlopsmok MpoOBEePKM BBITIOJHEHUST TPeOOBaHMIA M0 KOJIMYECTBY MepeqaHHoi (IIPUHSTOI)
nHdopMauuu (HaHHbBIX):

1.1. TTogkII0UNTh GJIOK MMTAHMS K pa3bEMY IIUTAHMS U BKIIOUYUTD ITpubop bepkyT-ET.

1.2. [Topgxmounts nopThl A, B 1 LAN bepkyT-ET K mapuipyTtusaropy (cm. puc. 20.1).

1.3. Y6enuThCs, UTO coenyHeHe YCTaHOBAeHO — MHAMKATop «Link» moptoB A, B 1 LAN
TOPUT 3€JIEHBIM.

1.4. Tloakm0YMUTh MPUOOpP, C TTOMOIIbI0 KOTOPOTO BBIMOJHSIETCSI MPOBepKa (Jajee II0
TEKCTY — IIPOBEPSIONINI ITPUO0P), K MapHIpyTusaTopy (cm. puc. 20.1).

1.5. TTogkmiounTh ITE€PCOHATbHBINA KOMIIbIOTEp HemocpeacTBeHHO K bepkyT-ET win
K JIOKQJIbHOV CeTu, B KOTOpoit HaxoauTtcs bepkyT-ET.

MapLlpyTn3aTtop
A B Port
LAN —
bepkyT-ET nposepsawwWwuin npubop

PucyHok 20.1. Cxema nodkaoyeHus npubopos 0715 Npo8epKU 8bINOJIHEHUS mpebosaHuli no Koauyecmsy nepedaHHol
(npuHamot) uHgopmayuu

IMpumeuanue. Ha puc. 20.1 mpuBemeHa obimasi cxema mnonakiaoueHus bepkyt-ET 6e3 yuera
0COOEHHOCTE MOIKIIOUEeHNS ITPOBEPSIIOIIEro nmpubopa.

1.6. ITogkmounTbes K bepkyT-ET mo mpotokosy SSH 1o yuéTHOI 3ammchio «adminy.
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INpumeuanue. TTogpobHOe omucaHue AJaHO B JOKyMeHTe «Tectep-aHannu3aTop cereit Ethernet
bepkyT-ET. KpaTkoe pyKOBOACTBO IO 3KCIUIyaTaLUN».

1.7. CopocuThb CTaTUCTUKY Ha TIOpTax A u B.

Ipumeuanue. 'ndopMmaiiusi o KoMaHIaxX MpMBeieHa B JOKyMeHTe «TecTep-aHaau3aTop ceTen
Ethernet BepkyT-ET. PyKOBOACTBO 10 KOMaHIaM yIaJ€HHOTO YIIPaBIeHUSI».

1.8. BrirounTb pexxum «TpaH3UT».
1.9. Ha mpoBepstioniem pudope BKIIOUNTh reHepalnio TeCTOBBIX JaHHbIX.
1.10. ITocsie 3aBepiieHMs: reHepauyy MPOCMOTPETDb CTaTUCTUKY Ha bepkyT-ET.

1.11. CpaBHUTh KOJIMYECTBO ITAKETOB M OATOB, IMepeJaHHOe IIPOBEPSIONIMM IPUOOPOM,
C KOJIMYECTBOM ITaKeTOB 1 6aiiTOB, 3aduKcrupoBaHHbIX bepKyT-ET.

1.12. HpI/I HeO6XO,ZU/IMOCTI/I ITOBTOPUTD ITpOoLeAypy reiepaiiiy TeCTOBbIX JaHHbIX.

2. TlopsimoK MpOBepPKM BBITTOTHEHMS TPEOOBAHMIA IT0 PACXOKIEHMIO IIIKAIbI BPEMEHN:
2.1. ITogk/II0UnTh GJIOK MUTAHMUS K Pa3bEMY IUTAHUS U BKIIOUUTH ITpubop bepkyT-ET.
2.2. lMopxmountsb nopt A (B) u mopt LAN bepkyT-ET Kk mapuipytusatopy (cm. puc. 20.2).

2.3. V6enuThCs, YTO CoeIHEeHNe YCTaHOBIeHO — uHauKatop «Link» moptos A (B) u LAN
TOPUT 3€JIEHBIM.

2.4. Ilogk/IIOYNTh  TPOBepSIIOIIMIA  MpUOOp ¢ ycTaHOBMeHHbIM  NTP-kineHTOM
K Mapipytusatopy (cm. puc. 20.2).

2.5. TlopxmounTs 1K HenmocpencTBeHHO K bepkyT-ET mau K T0KaabHO CeTH, B KOTOPOit
Haxoautcs bepkyT-ET.

MapLlpyTmn3aTop
A/B Port Port
LAN —
Bepkyt-ET nposepswoLwWwmit npubop NTP-cepsep

PucyHok 20.2. Cxema nodknroyeHus npubopos 015 NposepKU 8bIN0IHeHUS mpebosaHuli N0 pacxoxoeHuUo WKaAbl
8pemeHu
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Ilpumeuanue. Ha puc. 20.2 npuBeneHa obmias cxema mnoaxatouenusi bepkyt-ET 6e3 yuera
0COOeHHOCTei MOAKIIUEeHNS] TPOBEPSIOIIEro Mpmuobopa.

2.6. [MogkmounTtbcs K bepryT-ET mo nmpotokony SSH oz y4€THOM 3alMChIO «USEr».

IMpumeuanue. ITogpobHOeE omucaHue JaHO B JOKyMeHTe «Tectep-aHannu3aTop cereit Ethernet
bepxkyt ET. KpaTkoe pyKOBOACTBO 110 3KCIUIyaTalUM».

2.7. [lepeiiTv O YYETHYIO 3aIIMCh «IO0t».

2.8. Hactpouts bepkyT-ET B kauecTBe NTP-cepBepa.

2.9. 3apaTtb sTasmoHHbIin NTP-cepsep.

2.10. ITpoBepuTh NMOAKIIOYEHME K CETU, B KOTOPOI HaxoauUTCs 3TaoHHbIi NTP-cepBep.

2.11. OctaButb BepkyT-ET u rnmpoBepsiiomniuii mpubop moaKII0UeHHbIM K ceTu Ha 86 400 ¢
(24 yaca).

2.12. Kakaplii TeCTOBBIV IIepMOJ IIPOBEpSIIOIIMII MpMOOp ompenesnseT 3HaUYeHMe
IOMyCKaeMOI ITOTPENTHOCTY U3MePEeHUST paCXOXKAeHMS IKaJIbl BDeMEHMU.

2.13. YoenuTbcsl, UTO 3HAUEHMe [TOMYCKAeMOJ IOrpPelIHOCTM HaXOIUTCS B Ipejesax
*0,3 c.
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