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1. O6wue cBepeHUdA

Tectep-ananusartop bepkyT-ETX nipenHasHaueH OJisi IpOBeLeHMs aHAIM3a U AVArHo-
CTMYECKOTO TeCTHMPOBAHMS 060PYIOBaHMS B CETSIX, OCHOBAaHHBIX Ha TexHOomoruy Ethernet.
[Ipubop nopsepKMBAeT MOMHBIM I1ana3oH ckopocTteit — ot 10 merabut/c go 10 rura-

ouT/C.

USB DCWN

Puc. 1.1. BHewHuti 8ud mecmepa-avanuszamopa Bepkym-ETX

1.1. O6nacTb NpUMeHeHUs

— TMacmopTu3aius KaHaA0B ¥ AMArHOCTMKA HEMCIIPaBHOCTEN B CETSX, UCIIOMb3YI0-
mux TexHonornio Ethernet co ckopoctssvu 10/100/1000 M6uT/c u 10 T'éut/c.

— TIpoBepka COOTBETCTBUS KAUECTBA IIPEAOCTaB/ISIEMbIX YUIYT COIJIALIEHNIO 00 YPOBHE
obaryskuBanus SLA (miis cryk6 Voice over IP (VoIP), Video over IP).

1.2. OCcHOBHbIE@ BO3MOXXHOCTU

1. NHTepdeiicsi:
— 10G Ethernet: SFP+;



1. O6wue ceeneHus

— 1G Ethernet: SFP (1000BaseX) / RJ-45 (10/100/1000BaseT);
— LAN 10/100 BASE-T;
— USB 1.1/2.0.

. TecTpoBaHMe B COOTBETCTBUY ¢ MeToayKoi RFC 2544 [3]:

— TIPOITYCKHAsI CIIOCOOHOCTb;

— 3a[epKKa;

YDPOBEHD IIOTEPD KA/POB;

— TIpefesibHAs Harpy3Ka.

. TectupoBanue ceteii o pekomeHganym Y.1564.

4. Wsmepenne ko3bduimenta 6uToBsix oun6ok (BERT) Ha pusmueckom, KaHaIb-

10.
11.
12.
13.

HOM, C€T€BOM U TPAHCIIOPTHOM YpPOBHE C MCITI0/JIb30BaHMEM CTaHAAPTHLIX M 3a4a-
BaeMbIX M10JIb30BaTeIeM I0CIeH0BaTEe/bHOCTEN.

. logpepskka TexHonmornu Q-in-Q (VLAN Stacking): BctaBka 10 3-x VLAN MeTOK.

BosmoxxHocTb 3amanus npuoputera VLAN, VLAN ID.

. ITopmepkka MHOTOIIPOTOKOJIbHOV KOMMYTaLMM 10 MeTKaM: BcTaBka 0 3-x MPLS

METOK.

. OpraHmsanus uvieiida Ha GU3UMUECKOM, KAaHATbHOM, CETEBOM M TPAHCIIOPTHOM

YPOBHSIX.

. PeXXM MHTEIIEKTYaIbHOTO TTOMCKA YCTPOICTB: OOHapyKeHMe APYTUX YCTPOICTB

bepkyT-ETX, BepkyT-ET mnn BepkyT-ETL B ceTu ¢ nociaenymonm BKIOUYEHMEM
Ha HuX pexkuma «Ilneiid» KaHaNIbHOTO, CETEBOT0 WM TPAHCIIOPTHOTO YPOBHSI M10-
cpenctBom nmpotokona OAM.

. TeHepauus v aHAIM3 HECKOTBKUX ITOTOKOB JAHHBIX ISl TPOBEPKYM PaboTOCIIOCO0-

HOCTM U KauecTBa 06cy>kuBaHust (Q0S) pasanMuHbIX YCIYT.
VrpasneHue npubopom 1o nporokorny TELNET.

OTo6paskeHne pe3ynbTaToB TecTupoBaHus yepes WWW-unrtepdeiic.
W3mepeHne nakeTHOrO JyKUTTepa.

C60p 1 0TOOpaskeHNe CTATUCTUUECKOM MH(OPMAIMH 110 TPUHMMAEMOMY U Ilepe-
IaBaeMoMy TpaduKy Ha GDU3MUECKOM, KaHAIbHOM ¥ CETEBOM YPOBHSIX B COOTBET-
crBuy ¢ Mmetopukoii RFC 2819 [4].



2. KoMmnnekrauusa

Ta6nuua 2.1. Komnaekmayus (Komnnexm)

HammeHnoBaHue Konnuectso
Tectep-ananusatop 10 Gigabit Ethernet BepkyT-ETX 1
3apsiiHOe YCTPOIMCTBO B KOMILIEKTE CO UITHYPOM 1
Kab6esb [/1s1 IOAKITIOUEH ST K KOMITbIOTEPY 2
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3. YcnoBHble 0603Ha4YeHUA U COKpaLLeHUs

B maHHOM pYKOBOZCTBE MCIIOIb3YIOTCSI 0003HAUEHMS, TPMBEIEeHHbIE B TAGINIIE HIKE.

Ta6nuuya 3.1. YciosHble 0003HaUeHUs

O603HaueHme KommeHTapmit

Ipumeuanue: BakHOe yKasaHMe WM 3aMedaHue

Tekcr O6Go3HaueHKe ITyHKTa MeHIo Ipubopa
F1 0603HayYeHMe KIaBUII KIaBUATYPbI

B Tekcre pykoBoacTBa 6e3 pacuiM@poBKu OyOyT MPUMEHSITHCS COKpaIIeHNs, IPUBe-
NEHHbIE B TaGINIIE HIKE.

Ta6nuya 3.2. CokpaujeHus

CokpaieHme KommeHTapmit

DUT Device under test (TecTupyemoe ycTpoiicTBO)

NUT Network under test (Tectupyemas ceTb)

SLA Service Level Agreement (CorarieHue 06 ypoBHE 06CTysKMBaHMST)
QoS Quality of Service (KauecTBo 06CTyKMBaHMS)

MK IlepcoHanbHbBI KOMIIBIOTED

1o IporpaMmmHOe obecreyeHne

11
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4. Mepbl 6e30nacHOCTH

4.1.

4.2.

O6wMme ykasaHus

ITo Havas1a paboThI C TeCTepOM-aHaau3aTopoM bepkyT-ETX BHMMATENTbHO U3YUM-
Te HaCTosIlee PyKOBOZCTBO I10 SKCIUTyaTal |, Ha3HaueHye KIaBUIL KIaBUaTypsl,
BHEIIIHUX Pa3bEMOB U COCTaBHBIX YaCTeli TecTepa.

Iepen MCIONb30BaHMEM HEOOXOIMMO BbIEPKATb TECTEP B HOPMAaIbHBIX YCIOBU-
SIX He MeHee 2-X 9acoB.

YcnoBus 3KCIUTyaTaly TOMKHBI COOTBETCTBOBATD YCJIOBUSIM, TTpeACTaB/IeHHbIM B
npunoxenuu D.3.

Tpu sKCILTyaTalMM TecTepa AOKHbBI BBITTOIHSATHCS 06IIe TpeGoBaHMs TIpaBuT
MOXKapHOJt 6€30IaCHOCTH.

IInTaroiias ceTb He LOKHA MMETh Pe3KMX CKaYKOB HaIIPpS>KeHMS.

Pspom c paGO‘-II/IM MeCTOM He IOJ/DKHO ObITh MICTOUHUKOB CUMJIbHBIX MAarHUTHBIX U
JJIEKTPUYECKUX noseit.

Heob6xonumo obeperaThb TecTep M 670K MATAHMUS OT YIapoB, MMOIagaHus BIaru u
IIbLIN, IJIUTEIBHOTO BO3AEICTBIS MIPSIMBIX COTHEUHBIX JTyUei.

IIpu [IUTeTbHBIX TIepephIBax B paboTe peKOMEHIyeTCsI OTKIIYATh TecTep U 610K
MIATaHUS OT CETHU.

Ilpumeuanue: Bo BHeLIHeM OJIOKe IUTAHUSI TecTepa MMeeTCsl ONacHOe IJIsl XKU3HU
HampspkeHMe. 3anpeniaeTcst SKCILTyaTalus 6J10Ka MUTAHMS C TIOBPeXXIEeHHBIM KOPITy-
COM.

oneKTponutaHue

JNIEeKTPONNTAHME TeCTepa OCYLIECTBISETCSI OT BHEIIIHETO MMITY/IbCHOTO 6/10Ka ITa-
HUS (aAa1Tepa) co CeQyIUIMY HOMUHATbHBIMM XapaKTePUCTUKAMM : HanpsikeHme 15 —
19B, Tok 2,1 A.

ApanTep mogKI0YaeTcs K Ipubopy yepes CIienyaabHO IpegHa3HauYeHHbIN JJ1s1 3TOTO
pa3bém (cM. puc. 5.4).

IIpumeuanue: 1jisi TATAHKS TECTEPA OT CETU ITEPEMEHHOTO TOKA UCIIOb3YiiTe TOMBKO
6/I0K MMUTAHUS, [TOCTABJISIEMBIii C IPUOGOPOM.

13



14 4. Mepbl 6e30nacHoCTH

4.3. NNazep

[IJ1s1 BKITFOUEHMSI/BBIK/TFOUEHMSI JTa3epa MCII0Ib3YeTCs KJaBUIla @, OmMCcaHHas B pas-
nemne 5.1.

Hpumeuauue: 3arpeniaeTcs MOJK/IIOUeH)e/OTK/II0YeH) e ONITUYECKOTO BOJIOKHA npmn
BK/JIIOUEHHOM Jlasepe.

IIpumeuanue: 3ampelaeTcss CMOTPETh B BIXOJHOe OTBEPCTHE IMepelaTynKa U B
TOpeL, KOHHEKTOPA, YTOOBI OIIPe/IeNNTh, B AKTVIBHOM JIM COCTOSIHUY HAXOLUTCSI BOJIOKHO.
[ns 9TUX LeNell CIYKUT CBETOAMOIHbI MHAMKATOD Laser, KOTOPbIii MpK BKIIOUEH-
HOM J1a3epe FOPUT KPacHbIM (CM. paszuen 5.2).



5. OnucaHue npubopa

cBeTognoaHble
MHONKATOPbI

Bercut-ETX

____________________________ '
Test Laser

BepkyTt-ETX
Wameperua

RFC-2544

CAOXHBIN Tpaguk
BERT

MakeTHe axUTTEP —

TecToBm1 MOTOK
Cratuctuka

CoxpaH. faHHbie

Hactporrn _ Wrctpurera _ Woneperin

® &
®
®

AT
OI®,

©

Metrotek

Puc. 5.1. Jluyesas nauens

CTpPOKa cTtaTtyCa

ancnnen

KnaBuartypa

15
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5. Onucanune npubopa

5.1. Knasuartypa

Tabnuua 5.1. HazHaueHue knasuui

KnaBua

HasnaueHue

Bxntouums/8vika0uums 115t BKIIOUEHMS WV BBIKTIOUEHNST TTUTa-
HMsI TpUGOpa HeOOXO0AMMO HaKaTh M YAEPKUBATh KJIaBUIIY B Te-
yeHue 2-3 C.

®| ©

TI'nasnoe menro KiaBuiiia BO3BpaTa B ITIaBHOE MEHIO M3 JIIOGOTO
MOIMEHIO.

Bsod TIpu BbIGOpE MyHKTa MEHIO HaskaTye Ha KIaBUIIy obecrie-
YMBAET Mepexofi B COOTBETCTBYIOlIee MeHI0. [Ipy BbIGOpe MyHK-
Ta MEHIO, TTO3BOJISIIOIIEr0 BBOAUTD 3HAUEHUSI TapaMETPOB, HaXKa-
TUE Ha KIaBUIIy 06ecreunBaeT nepexos B peskuM 3aJaHusl TaH-
HbIX. [IOBTOpHOE Ha)XXaTye Ha KJIaBUIIY MOATBEPKIAET BBEIEH-
Hble JaHHbIE U CIYKUT [IJIS1 BbIXOZA U3 PeXXMMa 3a1aHNs JaHHbBIX.

®| ®

OmmeHa/Bbixo0 HaskaTue Ha KIaBuilly 06ecriednBaeT Mepexof B
npeJbiaylee MeHIO, @ B PeXXUMe 3aaHusl JaHHBIX CIYKUT IJIs
OTMeHbI BBOZIA JAaHHBIX.

Jlazep Tlpy HakaTMy HA KJIABUINY HAa 9KpaHe BO3HMKAET CO0O-
LeHye C IpeJjioskeHneM BKIIOUUTD Jia3ep (B CIydyae, eciiu jaszep
BbIK/IIOUeH). [Ipy HaXkaTuy Ha KiaaBuury  F3  («Ila») asep Gymer
BKJIIOUEH M CBETOIMOMHBIN MHAMKATOD Laser (cm. pa3gen 5.2) 3a-
TOPUTCSI KPaCcHBIM. BhIK/TIoOUeHMe 1a3epa OCYIIeCTBIISIeTCS ITyTEM

TIOBTOPHOTI'O HaXXaTHs Ha KIIaBUIILYy @

(DyHKl,{l,lOHaﬂbele Knasuuwiu

Knasuwu ynpasnenusi Kypcopom

Knasuwiu 880da yugp, 6yke u cumsonos. Lndpsl, 6YKBbI 1 CUMBO-
JIbl, KOTOPbIE MOKHO BBECTH C IIOMOIIbIO [[MGbPOBOIT KITaBUaTyPBhI,
npefcTaBaeHsbl B Tabauie A.10.
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5.2. CeeToaMOAHbIE UHAUKATOPbDI JIMLLEBO NaHeNu

Link Link
Tx Tx
| Rx | | Rx

e 6 6 6 o6 o o o
10G 1G Test Laser

Puc. 5.2. CeemoduodHsie uHOUKamopeo!

HNuagukaTop IIBeT CocTosiHMEe OnmucaHue
Link 3eJIEHbIN TOPUT IOCTOSIHHO | COeIMHEHME C TeCTUPYEMbIM 060pyI0-
BaHMEM YCTAaHOBJIEHO
KpacCHbIit TOPUT MOCTOSTHHO | COEAVIHEHUS HET
- He TOPUT uHTepdeiic HeaKTUBEH
TXx 3eIEHbIN MUTaeT WIN TOPUT | UIET Tlepefaya MakeToB
TTOCTOSTHHO
- He TOPUT repefava rmakeToB He OCYIECTBIISIETCS
Rx 3eJIEHbBIN MUTaeT WIU TOPUT | UIET IIPUEM MTaKeTOB
TOCTOSTHHO
- He TOpPUT MPUEM NAKeTOB He OCYILeCTBIISIETCS
Test 3€JIEHBIN TOPUT MOCTOSTHHO | IPOBOAUTCS TECTUPOBAHME
3eJIEHBIN MuraeT BKJIIOUeH peskuM «Lneiid»
- He TOPUT peskum «I1lneiid» BbIK/IIOUEH, TECTUPO-
BaHMe He TTPOBOJUTCS
Laser - He TOPUT J1a3ep BBIK/IIOUEH
KpacCHbIit TOPUT MOCTOSIHHO | JIa3ep BK/IIOUeH

CBeTOAMOHbBIN MHAMKATOP, PACIION0XXEHHBIV B HMKHE YacTy IepeaHei maHeam Kop-
Imyca mpubopa, 3aropaeTtcs IMpy MOJK/IIOYEHUY BHEIITHETO ITUTAHMUSI:

— 3eJIEHBIII — aKKYMYJ/ISITOPHBIE 3/IEMEHTDI 3aPSKEHbI;

— 3eJ€HblIl (MUTaHMe) — 3apsif, aKKyMY/ISITOPHBIX 971EMEHTOB;

— 3eNEéHbIN (MepLaHue) — o6HOBIeHMe Bepcuii I10 pubopa.
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5. Onucanune npubopa

5.3. Crpoka cratyca

Crpoka cTaTyca COOepsKMAT JaHHbIE O CJIEAYIOIMX TapamMmeTpax (CieBa HarpaBo):

— 3apsap 6atapenu;

— CKOPOCTb COeIMHEHMUS («- - -» 03HAYAET, UYTO COEATHEHNE C TECTUPYEMBIM 000pY-
IOBaHMEM He YCTaHOBJIEHO);

— peXum nepepauu JaHHbIX SFP+ momyns;

— TIPOBOIOMMBII TECT («<—» O3HAUAET, UTO TECTUPOBAHME B JAHHBII MOMEHT He OCY-

LeCTBJISIETC);

— YPOBE€Hb MOILIHOCTY CUT'HaJIa Ha anéMe;

— TeKylllee BpeMsl CyTOK.

[IpoBOAVIMbBIE TECThI 0603HAYAIOTCS B CTPOKE CTaTyca ab6peBMaTypamu:

THR (throughput) AHanu3 MpomycKHO CIIOCOGHOCTH
LAT (latency) AHanMM3 3a0ep>KKU
FRL (frame loss) AHanus ypoBHS N10Tepb KaJIpOB

BTB (back-to-back)

AHanu3 npeznenbHO HaTPy3KU

LB1 (loopback layer 1)

Lneiid Ha bu3nueckoM (IIepBOM) ypOBHE

LB2 (loopback layer 2)

[lneitd Ha KaHATILHOM (BTOPOM) YPOBHE

LB3 (loopback layer 3)

IIneitd Ha ceTeBOM (TpeThEM) YPOBHE

LB4 (loopback layer 4)

[lInefi¢d HA TPAaHCIIOPTHOM (YETBEPTOM) YPOBHE

BER (bit error rate test)

Omnpepenenne K03 buimeHTa 6UTOBIX OMINOOK

PJ (packet jitter)

Onpe;[eneHMe MMaKeTHOI'o I)KUTTEepa

GEN (generate)

I‘eHepauMﬂ TeCTOBOTI'O ITIOTOKa

J+G (jitter + generate)

OnpeneneHIAe TMAaKeTHOI'O IP)KUTTEpa U reHepanmsa TeCTOBOTro
TpaCIJI/IKa 3aIlylie€Hbl Ha OOHOM IIOPTY

CTR (complex traffic)

Tenepatysi/pném CJI0sKHOTro Tpadmka
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5.4. BHelWwHUe pa3bEMbl

PacrionokeHne BHEIIHUX Pa3bEMOB Ha BepXHeil 1 60KOBOI1 ITaHesIsIX KopIyca Ipuo6o-
pa oka3aHo Ha puUCyHKax 5.3 u 5.4.

Puc. 5.3. BepxHas naHens mecmepa

USB DC IN

O-m-dd -

%

Puc. 5.4. Bokosas naxens mecmepa

MapxkupoBka HasnaueHue
10G Pasbém s nopknouenus: SFP+ mopyns
16! Pa3bém RJ-45 pas MOAKIIOUEHUS] K TECTUPYEMOMY YCTPOMCTBY WM CeTU

Ethernet/Gigabit Ethernet (ckopocTb niepenaun ganubix — 10/100/1000 M6uT/c)

Pasbém s nopkintouenus: SFP-monyieit

LAN Pa3bém [/ ynanéHHOro yIpaBsaeHUs TeCTEPOM
UsB Pa3bém i nopkmoyenus K [K mo uatepdeiicy USB.
DCIN Pa3béM 115 TIOK/TIOYEH st BHEIHETo G/I0Ka [IUTAHMS (agamnrepa)

LIndpoit 2 Ha pucyHKe 5.4 0603HaYeHa KHOIIKA arapaTHoro copoca.

1l'IopT comepxkut 2 pazbéma — RJ-45 u SFP. Bo BpeMst TeCTMPOBaHMS UCIIONb3YETCSI TOJIbKO OMH U3 Pa3bEMOB.

2HoMuHanbHbIe XapaKTePUCTUKM GIOKa MATAHMS IPUBeeHbI B Tabmuiie D.3, cTp. 167, ¥ Ha STMKeTKe ¢ oGpaT-
HO#1 CTOPOHBI TPUOOPA.
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5.5. CrpyKTypa ynpasnaowero MeHio

[nmaBHOe MeHI0 Tpu6opa bepkyT-ETX cOCTOUT 13 TPEX MOAMEHIO (lajiee — MeHI0), Ime-
peKIoUeHNe MEXIY KOTOPbIMM OCYILLECTBIISIETCS TPU HaXKaTu Ha KiaBuim - F1 (bepkyT-

ETX Hacrpoiikn), F2 (BepkyT-ETX WHcTpymeHThl), F3 (BepkyT-ETX M3mepenus).

1. bepkyT-ETX Hacrtporiku.

EZd@ —— SR = {—40dBmm__ 18:04

Bepryt-ETX
HacTporkm

MNapaMeTps ceTH
MNapaMeTps HHTepPpencoB
YcTaHoBKKM Mpubopa

Mpopunun
Nor

Hactpoiik  MHoTpymerTy  Mameperus

Puc. 5.5. Ment «bepkym-ETX Hacmpotiku»

2. BepkyT-ETX VHCTpyMeHTBHI.

5 106G ER - 0.5dBm__ 06:58

BepryT—ETX
HHCTPYMEHTH

MapupyT
DNS
ARP mMoHuTOpR
TCP kameHT
linengp

HacTpoiik  MHoTpyMeHTH  WamMepeHMa

Puc. 5.6. MeHto «bepkym-ETX HucmpymeHmol»
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3. BepkyT-ETX V3mepeHus.

= —— — - 22:59

BepryTt-ETX
Hameperna

RF C—2544

CAoxHBA Tpapuyk

BapHauma safepkku
leHepaTop Tpapuka
CratMcTuKa
CoxpaH. paHHue

Hactpoiikn  MHoTpymenTa  Mameperus

Puc. 5.7. Mento «bepkym-ETX HU3zmepeHus»

5.6. CocTosiHMe TeCTUPOBaHUSA

B Ta6nuiie pe3ynbTaTOB GOMBIIMHCTBA TECTOB €CTh cTON6el «CocTosiHue» («CocT»), B
KOTOPOM BBbIBOAMTCS MHGOPMAIIVST O COCTOSIHMY TECTUPOBAHMSI.

EZd 106G SR - —2.0dBm__20:34
TecT koHpUrypauum: cepeuc 1
# IR.MG/c FTD.mc FD¥.mc FLR.X% CocT
Tect CIR
1 10.00 ©.00 0,00 0,00 Ok
Tect CIR/EIR
Gr 11.00 0.00 0,00 0,00 Ok
Traffic pelicing
Gr 13.5¢ 0,00 0,00 0,00 CGon

Crapt < > Coxp./3arp,

Puc. 5.8. Pezynemamsl mecma KoHuzypayuu

«Ok» TecT yCrenIHo 3aBepIéH.

«C6oit» Bo Bpemst TecTa Ipou3oluia ommoKa.

«OT™M» TecT 61 OTMEHEH I10/Ib30BaTeNeM (B IpoLiecce BBIMOIHEHMS TecTa Gblia HakaTa KIaBu-
ura «Cror».

«IIpep» TecT 6B TPepBaH (HalpUMep, MPOIAJIO0 COeVHEHVe C TeCTUPYeMBIM 060PyI0BaHMEM).

«H/0» TecTupoOBaHMe HAYAJIOCh, OHAKO JaHHbIE HA MTPUEM elle He MOCTYITNIN.

Kmy» TecT B 0uepenyt Ha BBITIOJIHEHME.

«Hacr» BoInonHsieTcst HaCTpoJika npubopa (3To COCTOsIHYE BO3HMKAET Iepe[ cocTosiHueM «TecT»).

«Tect» TecTupoBaHye IPOBOAMUTCS B JAaHHBI/i MOMEHT.
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6. Metoauka RFC 2544

Metonuka RFC 2544 onpepesnsieT Hab0p TeCTOB, KOTOPbBIE UCIIOTb3YIOTCS MTPY OLIEHKE
Ba)KHEMIIMX XapaKTePUCTUK CETEBBIX YCTPOICTB U MPOBEPKE COOTBETCTBMS ITPEIOCTaB-
JISIEMBIX YCITYT XapaKTepUCTUKaM, KOTOPbIe OrOBapuBalOTCs B SLA MeXIy orepaTopamu
CBSI3U U KIIMEHTaMMU.

Bnarogapst BO3MOKHOCTY TIPOBEAEHNS aHAIN3a ITPOITYCKHOM CITOCOGHOCTH, 3aeP3K-
KU, YPOBHSI TIOTEPb KaZPOB U MpeebHOM Harpy3Ky, 3Ta METOAMKA B HACTOSIIIEE BPeMsI
SIBJIIETCSI CTAHAAPTOM «ZAe-(aKTo» IS OLleHKM IpousBoauTenbHocTy Ethernet-cereit.

BepkyT-ETX mo3BosisieT IpOBOAUTD UeThIpe CTaHAAPTHBIX TeCTa COMIACHO PEKOMEH-
nmanysm RFC 2544.

6.1. AHanM3 NPonNycKHOM CNOCOGHOCTH

V1

1 -+ -

TIPOU30LIIA MOTEPSt
KasipoB

V2<VI1

Ne nonsITku

V1, V2 - ckopocTb nepeiaun JaHHbIX

Puc. 6.1. AHanu3 nponyckHoli cnocobHocmu

AHanus nporryckHoii cioco6HocTH (Throughput) mpoBoauTCst AJ1s1 OnpeneseHns Mak-
CMMaJbHO BO3MOSKHOJ CKOPOCTY KOMMYTALIVIM JI/ISI CETEBBIX 3/IeMeHTOB, KOTOPbIe pac-
I10/1araloTcs B TPAHCHIOPTHBIX ceTsix Ethernet.

[TporrycKHasi CIIOCOOHOCTh — MAaKCUMMAaIbHAsI CKOPOCTh TMepeaun aHHBIX, Ha KOTO-
POt KomndecTBO Kafpos!, mpouregumx yepes DUT, paBHO KOMMYECTBY KaJpoB, OTIIPaB-
JIEHHBIX €My C TECTUPYIOIEro 060pyLOBaAHMSI.

[Ipu aHanM3e MPOITYCKHOM CIIOCOOHOCTM HEKOTOPOE KOMMYECTBO MAKETOB C MUHM-
MaJIbHBIM MEKKaJpOBBIM MHTEpPBAIOM NepenaéTcs Ha xog, DUT? (puc. 6.1).

3aTeMm MOACYMTHIBAETCS KOIMYECTBO ITAKeTOB, MPUIIEAIINX € BbixogHOro rnopra DUT.
Eciv oHO oKa3bIBaeTCsl MeHbllle KOJMYeCTBa lepeJaHHbIX ITaKeTOB, TO MEXKaJpOBbIii
MHTEepBaJ yBeIMUMBAETCS U TECT BBIMOIHSIETCSI CHOBA.

1TepMI/IHI)I Kaap M nakem B ONMMCAHUAX TE€CTOB SABJISIOTCSI CMHOHMMAaMM.
ZB 3TOM U IMOUIEAYIOIINX OMMCaHUAX TECTOB BCE€ paCCMOTPEHHbIE JIe/iCTBUSI BBITIOTHSIIOTCS TeCTepoOM aBTOMa-
TUYECKU.
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IIpu ompeneseHny MPOITYCKHOM CITIOCOGHOCTH MUCIIONb3YeTCsS METOL, GMHAPHOTO I10-
UCKa.

6.2. AHanu3 3a8epKKU

Il — xanp c Merkoit

TIa4yka KaapoB
I

<>

] I

3azepxkka = Tb - Ta

Puc. 6.2. Ananus 3adepicKu

Ananu3s 3agepxxku (Latency) mpMMeHsIeTCsl I/isl OLeHKM BpeMeHM, KOTOpoe Heo6X0-
VMO KaJpy JJ1sl TIPOXOXKIEHMS OT UCTOYHMKA K ITOJTyYaTeITIo ¥ BO3BPATa K MCXOTHOMY
anemeHTy. ECiiv BeluumHa 3aIepsKKM M3MEHSIETCSI, 9TO MOKET TMPUBECTH K Mpobie-
MaM B paboTe CepBUCOB PeasbHOTO BpEMEHM.

IIpu aHanM3e 3aJepsKKM CHauaja OIpeessieTcs mporyckHas crioco6Hocth DUT. 3a-
TeM IJ151 KasKIoro, onpenenéHHoro metonykoii RFC 2544, pasmepa rmaketa Ha COOTBET-
CTBYIOLIE} eMy MaKCMMalbHOM CKOPOCTM IMOCHIIAeTCs MOTOK KaJpoB, alpecoBaHHbIX
TosTyyaTesio. B rmakeThl BCTABJSIOTCS METKM OIpeneneHHoro ¢dopmara. Ha mepegato-
meil cTopoHe 3amycbiBaeTcst 3HaueHne Ta (Bpemsi, K KOTOPOMY TaKeT C METKOM ObUT
TOJTHOCTBIO TlepenaH). Ha mpuémHoli cTopoHe ompenensieTcsl MeTKa M 3alMChbIBAeTCS
3HaueHue Tb (Bpems nmpuéma raketa ¢ MeTKOIR).
3anmepxkka (Latency) — ato pasuuia (Tb - Ta). [To pe3ynbTaTaM aHaIM3a BHIYUCISIETCS
CcpenHss 3a7epiKKa.
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6.3. AHanus ypoBHS NoTepb Kaapos

100%

11 <>
i - X%
' norepu — X, %
é 906 SN Y |- ‘
2]l > neiid

norepu — X,%

—

HOMEp MOMbITKH

X%, X,% — moTepu NpHu COOTBETCTBYIONIEH Harpyske

Puc. 6.3. AHanu3s yposHs nomeps Kaopos

Ananus ypoBHs rmoteps kKagpos (Frame Loss Rate) Heo6X0nuM [17ist TPOBEPKY CIIOCO6-
HOCTY CETU MOAIEPXKUBAThH IIPUIOKEHMsI, KOTOpble paGOTaIOT B peaIbHOM BpeMeHU
(6e3 BO3MOKHOCTYM MTOBTOPHOJI ITepefiaui), TakK Kak GOMbIION POLEHT MOTeph Kaj-
POB IIPMBEAET K YXYALIEHUIO KauecTBa cepBuca.

AHanu3 ypoBHS MMOTEPb MO3BOJISIET PACCUMUTATD MPOLIEHT KaAPOB, KOTOPbIE He ObLTU
nepenaHbl CeTEeBBIM /IEMEHTOM ITPU MOCTOSTHHOI HAarpy3Ke M3-3a HeIOCTATKa aliapaT-
HBIX PeCypCoB.

[Tpu ananu3e ypoBHS noTepsb KagpoB Ha Bxoh DUT Ha onpenenéHHOl CKOPOCTH M0~
CblJIaeTCsl HEKOTOPOe KOIMYeCTBO KaApoB (input count) ¥ MOACYMTHIBAETCS KOTUIECTBO
MMakeToB, MpullieAMx ¢ BbixogHoro nopta DUT (output count).

VpoBeHb MOTePb KaJpOB PACCUUTHIBAETCS MO hopmyIe:

100 x (input count — output count)

(input count)

[TepBas moMbITKA JODKHA OCYLIECTBIISITHCS HA CKOPOCTU, MAaKCUMMATbHOM AJ1s1 HAHHO-
ro coenviHeHus1. CieAyionas MOIbITKA AO/DKHA MTPOXOAUTb Ha CKOPOCTH, COCTABJISIONIE
90 % oT MakCMMabHOI, 3aTeM Ha CKOPOCTH, cocTaBstomeit 80 % OT MakKCMMAaIbHOIA.
HUcribiTaHMs OBTOPSAIOT, YMEHBILASI CKOPOCTh TECTOBOI'O ITOTOKA Ha 10 % (BO3MOXXeH
JPYTOJi 1Iar), 10 TeX 0P, TOKa B ABYX MOIBITKAX OIS, He GyeT MOTepSTHO HY OHOTO
Kazgpa.
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6.4. AHanus npenesbHOM HarpysKku

nayka KajpoB
N
I
1 xazp moTepsH
KOJI-BO KaIpOB B IauKe
YMEHBLIaeTCs
@% | | O]
9 g T -
288 Do
o QQ% [OTepb HeT
T 4

Ne monbITKH

Puc. 6.4. Ananu3s npedenvHoli Hazpy3ku

AnHanu3s npepenbHoOi Harpy3ku (Back-to-back) mo3BosisieT olieHUTh BpeMsl, B TEUeHMe
KOTOPOTO YCTPOJCTBO CITPAB/ISIETCSI C MAKCMMAaIbHOM Harpy3Koii.

HpI/I dHa/I3€ HEePpaBHOMEPHOCTU I1epegaun JaHHbIX Ha BXO/ DUT orcbuiaeTcst HeKO-
TOpO€ KOJIMYeCTBO KaZapoOB C MUHUMaIbHOM ME)KKaﬂpOBOVI SHI[ep)KKOVI " MMOACUYNUTBIBA-
eTcsl KoyinuecTBO makeToB ¢ Bbixoga DUT. Eciu oHO oka3biBaeTcst PaBHBIM KOJIMYECTBY
OTIIPpAaBJIEHHBIX KaJpPOB, TO TECT 3aKaHUYMBAETCH. Ecnu ske KoMnueCcTBO MakeTOB Ha BbI-
xope DUT meHblile uncia OTIIpaBJIEHHBIX, TO BpeMS YMEHbUIA€TCs M TeCT IIOBTOPAETCS.



7. RFC 2544. NoaroToBKa K NpoBeAeHUI0 aHanusa

7.1. CxeMbl NOAKAOUYEHUA Npubopa

[lst mpoBemeHus aHanu3sa mo Metoayke RFC 2544 Heo6X0auMOo OAKIIOUMTD IPU60p
K TECTUPYEMOMY YCTPOMCTBY/CETU B COOTBETCTBUM C OLHOM U3 CXeM, IPUBEAEHHBIX HU-
XKe.

MACd=MAC2[MACs=MAC 1
NUT/DUT

et
<. 2-TO ypoBHs

|switch= l
-— [ T T | -—
MAC d =MAC 1I[MAC s =MAC 2 MAC d = MAC I[MAC s = MAC 2

MACd -— MACs

Puc. 7.1. Tunosas cxema nookaoueHus 1

IPs=IP1[IPd=1P2 IPs=IPI[IPd=1P2]
NUT/DUT

""" ¢ e

T rzl — ' 3/4-
5%1555 <--- 3/4-r0 ypoBHS
MAC
Ps=1P2[IPd=1P1 Ps=1P
[MACd=MAC I[MACs = MACr |

MACd — MACs
IPd-—1IPs

Puc. 7.2. Tunosas cxema nodkaroueHus 2
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7. RFC 2544. MNoprotoBka K NpoBeAeHWI0 aHanu3a

Ha cxemax nogkitoueHMs BBeAeHbl crengymoumime 0003HAYEHMS:

MAC s MAC-azpec oTIIpaBUTeNS

MACd MAC-agpec nonyvaTens

IPs IP-agpec ormipaBuTens

IPd [P-anmpec nomydaTtesns

MAC r MAC-agpec mapmpyTusaTopa

MAC 1 MAC-aapec BepkyT-ETX

IP1 IP-anpec BepkyT-ETX

MAC 2 MAC-azpec ymanéHHOTO YCTPOVICTBA, BRITTOMHSONIEro GYHKINIO TTe-
peHarnpasieHus Tpaduka (nuieiid)

P2 [P-appec ynanéHHOrO yCTPOICTBA, BBIMTOMHSIONIEro QyHKINIO ITepe-
HanpasiaeHus Tpaduka (uwieiid)

switch CeTeBOJi KOMMYTaTop

router MapuIpyTM3aTop

B ciyyae TecTMpOBaHMS CeTeil, COmepsKaIIuX yCTPOIICTBA, paboTaolie Ha KaHasIb-
HOM yYpOBHE MOZen osI!, BepxkyT-ETX nopxio4yaoT B COOTBETCTBUM CO CXeMOM, IpU-
BeIEHHOI1 Ha puc. 7.1. B 3TOM c/lyyae reHepupyeMblit IPpUO0POM TpaduK LOKEH ObITh
repeHarnpas/ieH 06paTHO MOCPeCTBOM OpraHu3aryy uieiida. ITpu 3TOM BO BXOASIIINX
rakeTax MeHsIOTcs MectaMu MAC-afpeca OTIIpaBUTeNSI U MOayvaTessi, u Tpadbuk BO3-
BpAIllaeTCsl Ha MCXOLHBIN MOPT.

B ciyuae TecTupoBaHMS ceTeit, ComepiKaliMxX yCTPOCTBA, paboTalolie Ha CeTeBOM
ypoBHe mopemu OSI?, BepkyT-ETX MOKIIIOUAIOT B COOTBETCTBUM C AHAJIOTMUHOI CXe-
MOI1, IPUBEAEHHOI Ha puC. 7.2. B oTnMume OT mpeApIAyIIero ciayJasi, BO BXOASUIMX Ma-
KeTax MeHSI0Tcss MecTamu 1 MAC- u IP-anpeca OTIipaBUTeNs U MOydaTessi, U Tpabmk
BO3BpaliaeTcs Ha MCXOAHBIN MOPT.

'Hanpumep, ceteBoii KoMMyTaTop (switch).
ZH::\r[pl/uvnep, MapuipyTtusaTop (router).
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7.2. Tononorus

s — — - 11:04

Tononorna TecToB

fmer. IP 192.168.1.1
fleycToponmi

WEYCTOPOHHME  Mexogauui Brogauui

Puc. 7.3. Mento Tononozus

[Oucr. IP IP-agpec gyucTaHIMOHHOTO pubopa (cM. pasnen 10)

TecT. noTok Hamnpasnenue TectupoBaHus (cM. paszen 10):
— [IBYCTOPOHHMIT — TECTUPOBaHMEe 000X HAIIPABIEHNIA: OT IOKATBHOTO MTPU60-
Pa K IMCTaHLMOHHOMY U OT IMCTaHI[MOHHOTO K JIOKAJIbHOMY;;

—  uUcxXomsmuin — TeCTUPOBaHME HaIIpaBJIEHUA OT JIOKAJIbHOTO npl/{6opa K ou-
CTaHLIMOHHOMY,

— BXOASILMIA — TeCTUPOBaHVe HaIllpaBJ€HM OT OVICTAHIIMOHHOTO rIpM60pa K
JIOKaJIbHOMY.




30 7. RFC 2544. MNoprotoBka K NpoBeAeHWI0 aHanu3a

7.3. OCHOBHbIE NapaMeTpbl 3aroI0BKa

HacTtpoiika mapameTpoB 3arojioBKa OCyIIeCTBIISIETCS B MEHIO
«RFC 2544» = «HacTpoiku» = «3aroioBoK».

EEd 106G SR - —2.9dBm__ 23:16

3aronoBok

MAC OTnp., ©0:21:CE:08:00:01

MAC Monyu, ©0:21:CE:08:00:02
IF Ommp. 1982.168.1.1

IP NMomyu, 192,168.2.2

YLAN Ewrcn

HPLS
P T5CP 000111000
unp EOO00/50000

Puc. 7.4. MeHio «3a2071080K»

MAC OTtnp. MAC-azpec oTIipaBuTeNst
MAC Monyu. MAC-azpec nomyvaTesns
IP OTnp. IP-agpec oTnipaBuTesNIS

IP Nonyu. IP-agpec nomyuarens

ITpu 3aganmm MAC-agpecoB HeO6XOOMMO YUUTHIBATH CJIEAYIONIEe:

— B KauectBe MAC-agpeca otipaButens ykasbiBaeTcss MAC-anpec nnTepdeiica mc-
TOYHMKA;

— eQIM UCTOYHMK Y TIONTyYaTelb COeqMHEeHbI HAIPSIMYI0, 63 MPOMEeKYyTOYHBIX MapIII-
pyTU3aTopoB, B kauectBe MAC-anpeca nomydatesns ykassiaetrcst MAC-agpec uH-
Tepdeiica nmomyyarens;

— eI MEXAY MCTOYHMKOM U TOJTyyaTeseM CYIIeCTBYET XOTSI Obl OOMH MapIlipy-
TU3aTOp, B KauecTBe MAC-azpeca rosyyartessi Heo0xogmMmMo ykasatb MAC-agpec
OMVKAMIIero K MCTOYHMKY MapIlipyTu3aTopa.

CyuiecTByeT BO3MOXHOCTb aBTOMaTHU4YeCcKoi noacraHoBku MAC- u IP-agpecos:

— TIpM HaXaTMM Ha KiaaBuiry F1 (mpu Bei6Gope MAC Otnip. i MAC Monyuy.) BMe-
cto Tekyiero MAC-anpeca 6yget roacrasieH MAC-azpec opra A, 3aiaHHBIN B
MeHI0 «[TapaMeTpbl MHTepdEICOBY;

— TIpM HaxkaTUM Ha KiaBuury F1 (mpu Bei6ope IP Otnp. uau IP Monyy.) BMecTo Te-
kymiero IP-agpeca 6ymet mogcrasiieH IP-agpec mopra A, 3ajaHHbIl B MeHI0 «Ila-
paMeTphl CeTu»;
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— TIpM HaXaTUM Ha KIaBuiry F3  (mpu Beioope MAC Monyuy.) 6ymeT npoBenén ARP-
3ampoc. B pe3ynmbTaTe 3ampoca BMecTo Tekyuiero MAC-agpeca momydaresns 6ygeT
noacrasieH MAC-agpec, cooTBeTcTBy0OLIMIA [P-agpecy nomyuyarens.

Taxkke Ha 5KpaHe OTOOpakaloTCS 3HAUEHMs TTapaMeTpOB, 3alaBaeMble B MEHIO «3a-
T'OJIOBOK (ZOIL.)».

7.4. lonosiHUTe/IbHblE NapaMeTpbl 3aroJioBKa

EEd 106G SR - —3.1dBm_ 23:15

3aronoeok {gon.)
Auto—-ARP  Buikn

VLAN
MPLS

IS ETSY PREC+TOS
5

Precedence
TeS 0000
UDP src 680000
UDP dst 50000

FREC+TOS TSCP

Puc. 7.5. Menio «3az01080k (don.)»

Auto-ARP Ecnu BpIGpaHO «BKiI», TO P 3aITyCKe TECTOB GyIeT aBTOMa-
Tuvecky nposenéH ARP-3anpoc. B pesynbraTe 3anpoca BMe-
cro Tekymero MAC-aapeca monydaresisi GyfeT IOJCTaBIeH
MAC-azpec, coorBeTcTByIOUIMIt IP-anpecy nomydarens, 3a-
JIaHHOMY B MEHIO «3aro/IoBOK»

VLAN IMepexon, B MeH1o «VLAN», ro3Bosisioliee 3a1aBaTh 0 TPEX
VLAN-MeTOK

MPLS [Mepexon, B MeHI0 «CTE€K METOK»

IP DiffServ [TosBossieT BhIGpaTh mosst Precedence u ToS («<PREC+TOS»)

iy nione DSCP («DSCP») myst 3amaHus Kiacca 06CTy>XKuBa-
Hus TpaduKa OT PasaMYHbIX NPUIOKeHMH. OnyicaHme moseii
MIpefiCTaBIeHO HIDKe

Precedence [Tone, KOTOpOE yKa3bpIBaeT MPUOPUTET Kajapa. BosMOKHO Bo-
ceMb 3HAueHMII MpuopuTeta Kagpa B cooTBeTcTBUM ¢ RFC
791 [1]. OTIpaBUTeNb MOXET YCTAHOBUTD B 3TOM I10JI€ JIF060e
3HaueHue u3 Tabauipl A.3

ToS [Tone, KoTOpOE OMpenensieT TUII O0O6CTYXKMBaHuUs [P-makera
(Type of Service). OTIpaBUTENb MOXET YCTAHOBUTH B 3TOM
rose yir060e 3HaueHue 13 Tabauibl A.4, pyKOBOICTBYSICh Me-
ToauKoit RFC 1349 [2]. Taxske BOSMOXXHO YCTAaHOBUTB JII06YI0
IPYTYI0 KOMOMHALMIO 13 4-X OUT B COOTBETCTBUY C HACTPOIA-
KaMy MapuipyTusaropa
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DSCP ITone DSCP cocTout 13 8 6GUT ¥ MO3BOMSET 33/1aBaTh 6OMb-
Iee YUCIO KIACCOB OOCHYKMBaHMSI Tpaduka, 4eM MO
Precedence u ToS. OnucaHnue ctapmmx 6 GUT MPeACTABIEHO
B Tab6m. A.5. Miague 2 6MTa UCIOMb3YIOTCS MPOTOKOIOM
TCP p1s1 nepemauy MHGOpManMu O eperpysKax U OIMMUCaHbI

B Tabn. A.6
UDP src Homep UDP-niopra otpaBuTessi
UDP dst Homep UDP-niopra nosmyuaresst

ITpu HaXkaTMM Ha KnaBuiry  F1 - (pu Beibope VLAN) B kauecTBe HacTpoek VLAN 6ynyT
aBTOMAaTMUeCKy MTOJICTaB/IeHbl HACTPOIIKH, 3afaHHble B MeHIO «[lapameTps! uHTepdeii-
coB» = «VLAN» 1 opra A.

Ipu HakKaTMM Ha KIaBuiry F1 (ipu Bei6ope MPLS) B kauecTBe HacTpoek MPLS 6ynyT
aBTOMAaTMYEeCKY MTOJICTaB/IeHbl HACTPOIIKH, 3aaHHble B MeHI0 «[TapaMeTpsl uHTepdeii-
coB» = «MPLS» myist mopra A.

7.4.1. Hactpoika VLAN

=R —— — - 01:28

VLAN
VLAN [

ID 4095
Mpuoputer ©

ID 4094
Mpuoputer ©

ID 4093
Mpuopurer ©

Btikn 1 2 3

Puc. 7.6. MeHio «<VLAN»

VLAN Bbi6op KomuecTBa MeTok (1 — 3, BbIki)

ID 12-6uTHbIit naentuduratop VLAN, npemcrasiseT co60it uncio
ot 0 10 4095. OnHo3HauHo onpefensetr VLAN, KOTOpOii MpuHAT -
nexxut kanp. Hynesoe sHaueHue VLAN ID noka3bIBaeT, YTO JaH-
HbIV Kagp He HeceT nHopmaiuu o VLAN, a comep>kut nHdoOp-
MaLMIo TONbKO o mpuopurete. Eciu 3HaueHme VLAN ID ycTaHOB-
JIEHO paBHBIM 1, TO Mpwu Mpoxofe uepe3 MopT CeTeBOro KOMMY-
tatopa 3HaueHue VLAN ID [1st 9TOro Kagpa 6yaer yCTaHOBIEHO
paBHbIM VLAN ID nopra

Mpuopurer ITone, koTopoe onpepenser npuopuret Tpaduka. CyuiecTsyer 8
3HaueHMit npuopuTteTa ([9]), COOTBETCTBIME MeXIy IPMOPUTETOM
¥ TUIIOM TpaduKa IpeaCcTaBlIeHo B Tabauie A.2
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7.4.2. Hactpoika MPLS

= —— — - 01:31

CTeKk MeToK

MeTka
MPLS COS
TTL
MeTka
MPLS COS
TTL
MeTra
MPLS COS
TTL

[
+4)

oo ;3 f=Re R =R
=]

[
+4)

Btikn 1 2 3

Puc. 7.7. MeHio «Cmek mMemok»

Kon-Bo MeTok Boi6op konmmuectBa MeTok (1 — 3, Bbiki)
MeTtka 3HaueHMe MeTKN
MPLS COS Krnacc o6cmyskuBaHus akeTa

TTL Bpemsi >k13HM akeTa ¢ METKOM
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7.5. Bbi6op pasMepa Kaapa

EEl —— SR - {-40dBmm 01:33
Kappw

64  Bkn
2 128 Bkn
3 296 Bkn
4 512 Bkn
5 1024 Bkn
6 1280 Bkn
7 1518 Bkn
g8 64 Beikn

Brn Bk Mo yranqaHmm

Puc. 7.8. MeHrio «Kadpsi»

Pasmepsl nepeiaBaeMbIX KaJpoB MOXHO 3a[aTh ABYMsI CIIOCO6AMI:

1. BeiOpaTh cTaHIapTHBIE pa3sMepbl B COOTBETCTBUM ¢ MeToA Kol RFC 2544 (kmaBu-
ma F4  («ITo ymomuaHuio»)): 64, 128, 256, 512, 1024, 1280, 1518 6aiir. I[Tpu sTom
MMeeTCsI BO3MOXKHOCTD JOTIOTHUTEIbHO 3aaTh OJMH KaJp MPOU3BOIBHOTO pa3-
mepa.

2. BBecTu pasmepsl KaIpOB BPYUHYIO.

Ipumeuanue: pasmep Kagpa He JO/DKEH ObITh MeHbIIe 64 6aifT u rpebiiaTh 64000
GaiiT.
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7.6. HacTpoiika napaMeTpoOB TeCTOB

3amaTh 3HaUEHMS TAPaMeTPOB TECTUPOBAHMS [IJIsI IIPOBEIEHMST aHaIM3a MOXKHO JIBY-
M criocobaMiu:

1. BbIOpaTh cTaHAapTHbIE HACTPOIKYM B COOTBETCTBUY C MeToaVKoi RFC 2544 meHI0
«RFC-2544» = «HacTpoiiku», KnaBumia F4 («IIo yMOTUaHUIO»).

2. [lpoBecTy HACTPONMKY BPYUYHYIO B COOTBETCTBUM C YKa3aHUSIMM pa3fesioB 7.6.1 —
7.6.5.

st ONTUMM3ALMM CKOPOCTH ¥ TTOBBILIeHNS 3D PeKTUBHOCTM TPOBeAeHNS aHaIM3a B
npubope BepkyT-ETX mpegycMoTpeHa BO3MOKHOCTb MI3MeHEeHUs CTaHAapTHBIX (OIpe-
IeléHHbIX MeToauKoit RFC 2544) 3HaueHMit mapaMeTpoB TECTOB.

B cooTrBetcTBUM ¢ pekoMeHpaleit RFC 2544 pe3ynbTaThl TECTOB MPEACTABISIOTCS B
TabauHoM U rpaduyeckoit bopmax.

7.6.1. MapameTpbl Tecta «[lponycKkHasi CNOCOGHOCTb»

5 — ER —  —27.4dBm_ 06 45
MponyckHaa cnocoBHOCTE
Hactpoikm

fla
Harpyaka (L1) 100 %
MNpoGa.c 5

Paspewenne.” ©.01
Mopor notepk.¥ ©

Het la

Puc. 7.9. Hacmpotika napamempos mecma

BbinonHsaTL BriioueHne/0TKII0UEHE aHaIu3a HpOHyCKHOﬁ CIIOCOGHOCTM.

Harpyska (L1) 3Hauenue dusmueckoit (L1) ckopoctu B mpouenTax ( F1 ), B k6ut/c

(" F2 ) yyim B M6ut/c (| F3 ).

Mpoba, ¢ Tepuon BpeMeHM, B TeUeHIe KOTOPOTO BBITTOTHSETCS TP0o6a [J1s KaXKIo-
ro 3aJaHHOTO B HAaCTpoiikax pasMmepa kazapa (1-3600 c).

Pazpeluenne, % Pa3pelieHye, ¢ KOTOPbIM OyIeT MPOU3BOOUTHCSI MOUCK IPOITYCKHOI
crioco6HoCTH. Bosmoskubie 3Hauenwus: 10, 1, 0,1, 0,01, 0,001, 0,0001.
HauMeHblIilee 3HaU€He pa3penieHisi COOTBETCTBYET HanboJIblileit TOU-
HOCTM M3MEpPEeHMsI IIPOITYCKHOM CIIOCOGHOCTY KaHaa M HauboIblIeMy
BpEMeHMU TecTa.

Mopor notepb, % IMopor gomyctumbix noreps (0-10 %). Eciu KonuuecTBO MPUHSTHIX I1a-
KeTOB OKa3bIBAaeTCsl MeHblIlle KO/IMUeCTBa NepeJaHHbIX Ha BeTMUMHY [0~
ITCTYMOTO MOPOTa MOTePb, TECT CYUTAETCS ITPOiIeHHBIM.
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7.6.2. MapameTpbl TeCTa «3aaepxKKa»

O —— ER —  —27.4dBm__06:46

3apepxka
HacTporkn

fla
Kon-Bo npo6 10
MNpoba.c 9

Harpyakn (L1)

Het La

Puc. 7.10. Hacmpoiixa napamempos mecma

BbinonHaThL BriroueHye/OTK/IIOUeHNe aHa/IM3a 3aJ,eP>KKM Iepeaun JaHHbIX.
Kon-go npo6 KonyuecTBo NoBTOpeHMit TecTa AJIst KaKAO0T0 3alaHHOTO pa3Mepa Kaapa.
Mpoba, ¢ Ilepyion BpeMeHH, B TeUeHe KOTOPOTO BBIOMHSETCS Po6a IJIst KaKA0TO
3a/IaHHOTO B HAaCTpoJiKax pasmepa kagpa (1-3600 c).
Harpysku (L1) IMepexon B meH1o «Harpysku (L1)».
Il — FR = —27.4dBm__ 06:47
Harpyakn (L1}
Bpyurym
64 Gant 10 M6/ c
128 Gaar 10 M&/c
256 Gamr 10 M6/ c
212 GanAr 10 M&/c
1024 Gaatr 10 M6/ c
1280 Gaatr 10 M&/c
1518 Gaar 10 M6/ c
64 GanAt 100 “
Mpon, cnoc, Bpuuruw

Puc. 7.11. Menw «Hazpysku (L1)»

McTouHmK TIpu BeiGope «IIpom. crioc.» (- F1 ) rect «3agepkka» GymeT MpoOXOauUTh
[IpY 3HAUEHUY Harpy3Kkiy, IOJTy4eHHOM B pe3ysbTaTe TecTa «[Iporyck-

Has Croco6HOCTh». [Ipy Bbi6ope «Bpyunyio» (- F2 ) mpu nposenenun
TecTa GYLyT UCII0/Ib30BaHbI 3HAYEHMS], 3aJaHHBIE [I0JIb30BaTeIEM.
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7.6.3. MapameTpbl Tecta «[loTepu Kappos»

MO — ER - —27.4dBm_ 0B 48

MoTepu kappoe
HacTporkn

| Bunonuaty WIE
MNpoGa.c 5
Kon-Bo waroe

MG&/c
M6/c

Hau.narp,{L1)
Kon . narp.{L1)

MWW

Het La

Puc. 7.12. Hacmpoiika napamempos mecma

BbinonHaTL BximioueHye/oTKII0O4EHME aHAIM3A YPOBHSA IIOTEPD Nepesadun.

Mpob6a, ¢ Tlepuon BpeMeH, B TeueHMe KOTOPOT'O BbIIOTHSIETCS IIPo6a AJIst KaxK-
JIOTO 33/IaHHOTO B HacTpoiikax pasMepa kazapa (1-3600 c).

Kon-Bo waros KonnuecTBo 11aroB u3sMeHeHMst Harpysku.

[Tonsg nayanbHas Harpyska (L1) 1 koHeuHas Harpyska (L1) o3BossSiioT 3a4aTh Aua-
Ma30H 3HAUeHU HarpysKku, Ha KOTOPOH GymeT IMPOBOAMUTLCS aHAIN3 YPOBHS IIOTEPb.

3HaueHus pusmueckoit (L1) ckopocTu 3amaroTcs B mpoleHTax (( F1 ), B K6ut/c (( F2 )
i B M6ut/c ( F3 ).

7.6.4. MapameTpbl Tecta «[lpepenbHag Harpyska»

s — ER -  —27.4dBm_ 06 49

MNpeaensHan Harpyska
Hactporkn

BunonHate MIE]

Kon-Bo npo6 10
NpoGa,.c 20

Harpyzkm (L1}

Het la

Puc. 7.13. Hacmpotixa napamempos mecma




38 7. RFC 2544. MNoprotoBka K NpoBeAeHWI0 aHanu3a

BbinonHsaTh BriiroueHyne/OTKIIOYEHME aHAIM3a npe,uenbﬂoﬁ HarpysKku.

Kon-go npo6 KonnuecTBo TOBTOpeHMiI TecTa A KaKOOTO 3aJaHHOTO B Ha-
CTpOJiKax pa3Mepa Kajpa.

Mpoba, ¢ Tlepuop BpeMeHU, B TeUeHMEe KOTOPOTO BBIMIOMHSETCS Mpobda Iist
KaXX[IOTo 3a[laHHOTO B HaCTpoJikax pasmepa Kazpa (2—-3600 c).

Harpysku (L1) Tepexon B meHto «Harpysku (L1)» (cm. puc. 7.11).

7.6.5. JlononHUTeNbHble HACTPOMUKHU

N —— ER - —27.4dBm__ 08 51

[ononHUTeNEHO

7000
06yueHme, mc 100

Puc. 7.14. MeHio «/[ononHUmMenbHO»

WHTepBan, Mc Bpemst Mexky OKOHUaHMEM OZHOM MPOObI 11 OTIIPaBKOi 06yya-
JOLIEro Kafpas.

06yueHune, Mc Bpems1, uepe3 KOTOpOe HAYUHETCS TeCTMPOBaHMe TI0C/Ie OTIIPaB-
Ky 00yvalollero Kazpa.

CornacHo metonuke RFC 2544, untepsai coctasisier 7000 mc
(2000 Mc OTBOIMTCS HA TIOTyYEHME OCTATOUHBIX KaipoB, 5000 MC — Ha pecTabuIn3aIuio
TeCTUPYEMOTrO YCTPOICTBA), a obyueHmne — 2000 mc.

IMonp30BaTeNb MOXKET 3a1aBaTh IIPOM3BOJIbHbIE 3HAUEHMST MHTEpBaJa B IIpeaesiax OT

100 oo 10000 mc, BeinuMHa 0OyUEeHUS He NOKHA ObITh MeHbIlle 100 MC ¥ IIpeBbIIIATD
10000 mc.

5Onpepenenye TepMuHa «0GyYAIOMIMIL Kafp» IPUBEIEHO B IIOCCAPUMA.



8. RFC 2544. NposeneHue aHanmsa

s 3amycka TectoB 1Mo Metoauke RFC 2544 neo6xomumo nepeiitu B MeHio «RFC-
2544» v HaXkaTh Ha KIaBuiry F1 («CtapT»). IIpu aTOM GyOyT MpOBEIEHbI BCE BhIOPAH-
HbIE TeCTBHI.

[t BHIDOPOYHOTO BBIIMOJTHEHMSI TECTOB HEO6XOAMMO MepeifTy B MEHI0O KOHKPETHOTO
TecTa M HaXXaTb Ha KiaBuiry  F1 («Crapt»).

8.1. NMponyckHas cnoco6HOCTb. Pe3ynbTaTbl aHanusa

EZd 106G SR - —2.0dBm__ 04:04

MponyckHana cnocoBHoCTE

Kaap Harp.® M&6/c L2 TecT
76 100,00 7916.666 [oToBoO
128 100,00 8648.648 [oToBo
256 100,00 9275.362 [oToBo
912 100,00 9624.061 [oToBo
1024 100,00 9808.429 [ovoBo
1280 100,00 9846.154 [oToBo
1518 100,00 9869.961 TlovoBo

CrapT Fpaduk ME/c L3 Coxp,+3arp.

Puc. 8.1. Pesynemamsl mecma: mabnuya

PesynbTaThl TECTa OTOOPAXKAIOTCS B TAGIMYHOM ByJIe: pa3Mep Kazapa (B 6aiitax), 3Ha-
yeHMe Harpy3Ku (B %), 3HaueHue MPOIyCKHO CITOCOOHOCTH, TTOyUeHHOe B pe3y/IbTaTe
a”anu3a. [Ipy HakaTuM Ha KIaBUINY F3  MPOUCXOOUT MepeCcyéT MOAe3HOM COCTaBIIsI-
I0I1le}i MPOITYCKHOM CIIOCOOGHOCTY B COOTBETCTBUU C OIpelleIéHHbIM ypoBHeM (M6ut/c
L2, M6uTt/c L3, MouTt/c L4):

— KaHajJbHbI ypoBeHb (MOuT/c L2): yunTsiBaeTcs: TonbKo pasmep Ethernet-kagpa
(Bkmtouast CRC);

— ceTeBOJt ypoBeHb (M6UT/C L3): yunthiBaetcsi pasmep Ethernet-kampa 6e3 CRC,
Ethernet-3aronoska, VLAN- 1 MPLS-MeTOK;

— TPaHCIOPTHBIN ypoBeHb (M6uT/Cc L4): yumteiBaeTcsi pasmep Ethernet-kagpa
6e3 CRC, Ethernet- u IP-3aronoska, VLAN- u MPLS-MmeTOK.

st mepexoma K rpaduueckoMy MMpeACTaBAeHUIO Pe3yIbTaTOB TeCTUPOBAHMS HE06-
XOAVMO HaXKaTh Ha KIaBuiry F2  («['padmk»).

39
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Puc. 8.2. Pe3ynvmamst mecma: zpagux

ITpy HaskaTMM Ha KIABMUIITY F3 («Bui») IpOMCXOmUT MepeKIoueHne MeXAY JBYMsI
BapMaHTaMy rpadruecKkoro MpeaCcTaBIeHUs Pe3yIbTaTOB TeCTUPOBAHMS:

1. MakcuMasabHOe 3HaUeHMe 0 ocu Y COOTBETCTBYET MaKCUMAIbHOI CKOPOCTH CO-
enuHeHus. [TycTbie CTONOIIBI OTOOPAKAIOT MaKCHMaIbHOE TeOpeTIYeckoe 3Haue-
HUe TIPOITYCKHOM CIIOCOGHOCTH.

2. MakcuMasbHOe 3HauU€eHMe 110 0cy Y COOTBETCTBYET MaKCUMaTbHOMY M3MEPEHHO-
My 3HAUEHMIO ITPOITYCKHO CITOCOGHOCTM.

ITo ocu X B 060MX CTy4Yasix OTIOKEHBI 3HAUEHUSI, COOTBETCTBYIOIIME pa3Mepy Kafgpa.

Ha 3anomHeHHbIX CTONOIIaX JyarpaMMbl 0TOOpaykaeTcs OyUYeHHOe B pe3yiibTare Te-
CTMPOBaHMS 3HAUeHMe ITPOITYCKHO CITOCOGHOCTH B KaZp/C U B IPOLIEHTAX OTHOCUTEIb-
HO 3aJJlaHHOJ Harpy3Ku.

8.2. 3apaepxKa pacnpocTpaHeHus. PesynbTaTbl aHanusa

EEd 106G SR - —2.0dBm__ 03:58

Sapepxka
Kagp Harp.¥ BpemMa mc TecT

76 100,00 0,001 TloToBO
128 100.00 0.001 ToToBO
256 100,00 0,001 TloToBO
512 100.00 0.001 ToToBO
1024 100,00 0,001 TloToBO
1280 100.00 0.001 ToToBO
1518 100,00 0,001 TloToBO

CrapT pagit Coxp./3arp.

Puc. 8.3. Pesynemamst mecma: mabnuya

Ta6nuila MOKa3bIBaeT CpefHee 3SHaUeHMe 3aepyKKM (B MC) [IJIsk KaskA0ro 3aJaHHOTO B
HACTpOiKax pa3mMepa Kagpa JaHHbBIX ¥ COOTBETCTBYIOIIEE eMy 3HaUeHMe MMPOITYyCKHOI
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CIIoco6HOCTH (B %), TOy4eHHOE B pe3ysbTarte Tecta «[[pomycKHas CliocOGHOCTb.

EEd 106G SR - -2.0dBm__ 03 58

ALEPRKE MO Sanepkra
0 LDy oo e

0., 0021

b I Y o O |
* W 76 1zs 256 Slz 102+ ize0 1518

pasMep Hagpa,b

Tabavya

Puc. 8.4. Pe3ynsmamsl mecma: zpagux

Ha guarpaMme a5t KaskIoro pazmepa Kagpa oTobpaskaeTcst cTonbell, BLICOTa KOTOPO-
r'o COOTBETCTBYET CpelHeMY 3HAaUEHMIO 3alepKKM (B MC).

8.3. YpoBeHb notepb Kaapos. PesynbTratbl aHanusa

(== 106 SR - —-2.0dBm__ 04:00
NoTepn kappoB
Kaap Harp.” MNoTepn #
76 100,00 0, 0000
128 100,00 0.0000
256 100,00 0, 0000
012 100,00 0.0000
1024 100,00 0, 0000
1280 100,00 0.0000
1518 100,00 0., 0000
CrapT Ipafuk MEic L2 Coxp.#3arp.

Puc. 8.5. Pesynemamsl mecma: mabnuya

B Tabnuie o1 KaXKOOTo pa3mepa IakeTa (B 6aiiTax) U COOTBETCTBYIOIIEH HArpysKu
(B %) oTOOpaskaeTcst 3HaUeHMe YPOBHS moTepb. [Ipy HaskaTUM Ha KJIaBUILy F3  mpouc-
XOOUT TIepPeCcyeT IoIe3HO0M COCTaB/SIoNel 3HaUeHNs TI0TEPb B COOTBETCTBUM C OIpe-
JeléHHbIM ypoBHeM (MouT/c L2, M6ut/c L3, MouTt/c L4):

— KaHa/IbHbIN ypoBeHb (M6uT/c L2): yunTbiBaeTcst Tonbko pasmep Ethernet-kagpa
(Bkimouas CRC);

— ceTeBoOJt ypoBeHb (M6uUT/C L3): yunthiBaetcsi pasmep Ethernet-kampa 6e3 CRC,
Ethernet-3aronoska, VLAN- 1 MPLS-MeTOK;
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— TPaHCIIOPTHBIN YpPOBEHb (Méurt/c L4): YUYUTBIBAETCS pasmep
Ethernet-kampa 6e3 CRC, Ethernet- u IP-3aronoBka, VLAN- 1 MPLS-MeTOK.

EEd 106G SR - —2.9dBm_ 04:01
noTepu, i MNoTepu kagpos
LUl

agloo
1|
L2 SR
LY SO
1
auf
...
zuf....
pif

10 20 30 40 50 B0 g0 @0 @0 100
Harpyska, £

Tafamua Nereras

Puc. 8.6. Pezynsmamst mecma: zpagux

Ha rpacdwmke 1 KaXX0ro yKa3aHHOTO B HACTPOJKax pa3Mepa KaJpa IoKa3aHa 3aBU-
CUMOCTb YPOBHS IOTEPh KaZIPOB (B %) OT HArpy3Ku (B %).

8.4. MNpepenbHaga Harpy3ka. PesynbtaTbl aHanusa

(== 106 SR - —-2.0dBm__ 04:01
MpepensHan Harpyzka
Kaap Harp.” Bpema ¢ TecT

76 100,000 5.00 TloToBo
128 100,000 5,00 [loToBo
256 100.000 5.00 TloToBO
512 10¢,000 5.00 TloToBO
1024 100.000 5.00 TloToBO
1280 100,000 5.00 TloToBO
1518 100.000 5.00 TloToBO

CrapT Fpadiik Kanpe Coxp,/3arp.

Puc. 8.7. Peaynemamst mecma: maoauya

B Tabnuue 1/ KaxkIoro pasmepa raketa oToOpaskaeTcsi 3afJlaHHasl B HACTPOIKax Te-
CTa Harpy3Ka ¥ Bpems, B TeUeH}e KOTOPOI0 YCTPOJMCTBO CIIPABJIseTCs C MaKCMMAaIbHOM
Harpyskoii. Eciy Bpems, B TeueHye KOTOPOTO TECTUPYyeMOe YCTPOJICTBO BbIIep>XKMBAET
MaKCMMaJIbHYIO HarpysKy, OIpeneanTb He yOaloch, B CTONOIE COCTOSIHUS TecTa BbIBO-
nutcs «OmmbKar, a B cTonbie «Bpems, c» — IpoYepKiu.

ITpu HaskaTMM Ha KIaBuiry F3 («Kagpbi») BMecTo cTosbia «Bpemst, ¢» oTro6paskaeT-
cs1 cronbery «Kagpel», B KOTOPOM IIPECTaBIEHO KOIMYECTBO KaIPOB, IepelaHHbIX 3a
BpeMsI TeCTMPOBAHMS.
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B 106G SR - —2.0dBm__ 04:02
EpeMaA, ¢ MpeqeneHan Hampyska
Bl e ]+ e e e+

4214?154 @anp
2282%378 ganp
11735997 ganp
5958587 K%np

3| EB048697 Kaap
5 4055941 Kagp

B[ 4810414 Raap

I
&
ol
@
&
o
3
3
I

pasMep Kagpa.b

Tafinuya

Puc. 8.8. Pe3ynvmamst mecma: epagux

Ha AuarpamMme 1jisi KaKaoro 3aJaHHOTO pasMepa Kaapa OTO6pa)KaETC${ CTOJ'I6€LI, BbI-
COTa KOTOPOI'o COOTBETCTBYET BpEMEHU, B TEUE€HME KOTOPOTo yCTpOﬁCTBO CITPaBJISINIOCh

C IpefenbHOl Harpy3Koii.
Ha cron61iax gyarpamMMbl 0TOOpaskaeTcst KOJIMUECTBO ITAKEeTOB, TepeJaHHbIX 38 BpeMsI

TeCTUMPOBAHNA.

8.5. CoxpaHeHue pe3ynbTaToB U3SMEpPEHMUt

B pexxume TectoB 1o metonyike RFC 2544 mpy Haxkatuy Ha kinaBuiry  F4  («Coxp./3arp.»)
MTPOMCXOIUT TIEPEXO], B MEHIO, B KOTOPOM BO3MOSKEH BBIBOJ, MHGOPMALIMY O COXPaHEH-

HbIX M3MepeHusX ( F1 ), coxpaHeHMe pe3y/IbTaTOB U ITapaMeTpOB TeCTOB (' F2 ), a Takke
3arpyska ( F3 ) wiu ygasieHue ( F4 ) COXpaHEHHBIX Pe3yJbTaTOB M MapaMeTpPOB M3Me-

peHuit.
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OcHOBHOII 3agaueit mpu TectupoBanuu Ethernet-cereii siBiisieTcst onpenesieHne COOT-
BETCTBUS MPEAOCTABISIEMBIX YCIYT (HalpuMep, BUIe0, TeaedOHNUY, 37IeKTPOHHOI To-
YTbI, OHJIAMH-UTP U T.[.) XaPaKTEPUCTUKAM, KOTOPbIe OTOBAPUBAIOTCS B COMIAIIEHUY 00
ypoBHe obcrykuBanust (SLA — Service Level Agreement) MeXay oriepaTopamy CBSI3U
U KIreHTaMu. Ha mepBoM MecTe CTOSIT BOIIPOCHI 06ecIiedeHrs rapaHTUPOBAHHOTO Ka-
yecTBa o6cmyskuBaHus (QoS — Quality of Service), koTopoe xapakTepusyeTcst pasind-
HBIMU MTOKa3aTenssmMu (CM. paszen 9.1). B HacTosiiiee BpeMs CyIeCTBYeT IBe OCHOBHbIE
MeTOVKM IJISI OLIeHKM STUX TTapamMeTpoB — RFC 2544 (cMm. paszen 6) u Y.15641.

EEd 106G SR - —2.0dBm__ 20:24

Y.1564

TecT Npor3BoArTENBHOCTH

HacTporkn

CrapT Coxp,+3arp.

Puc. 9.1. Mento «Y.1564»

9.1. NMNokasaTenu Kauecrea

OCHOBHbIe [IOKa3aTe/IM KauecTBa IpefocTaBsieMoro cepsuca’ (SAC — Service Acceptance
Criteria) mepeuncieHbl HUKe:

1. FTD (Frame Transfer Delay) — 3amepskka pacnpocTpaHeHusI KaJpoB.

2. FDV (Frame Delay Variation) — oTk/I0HeHMe 3a€P>KKY PacIIpOCTPaHEH S KaZpOB.
3. FLR (Frame Loss Ratio) — ypoBeHb 1oTepb KagpoB.
4

. CIR (Committed Information Rate) — rapaHTMpOBaHHas [1OI0CA TIPOITYCKAHMS IJIs
cepBuca.

o

EIR (Excess Information Rate) — makcumainbHo momycrumoe npesbiieHne CIR.

6. M-dakTop — MakCMMAaJIbHO JIOITyCTMMOe TipeBbltieHne BenyunHbl CIR+EIR.

ICDYHKLU/UI TeCTUPOBaHus 1o pekoMeHaauuu Y.1564 sBnsiercst onumeit n focrymnHa ¢ epcuu 110 0.0.7-0.
2TepMUHBI ycy2a, cy#6a u cepsuc B JAHHOM OIMMCAHWUN SIBISIOTCS CUHOHMMAMI
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9.2. CpaBHeHue RFC 2544 v ITU-T Y.1564

Metonuka RFC 2544 6buta co3maHa ISl TECTUPOBAHMSI MaKCMMAaJIbHOI TIPOMU3BOIM-
TeJIbHOCTY CeTeBOT0 060PYLOBaHMS U ITOLXOLMT IJISI OLIeHKY 3TOTO IIapaMeTpa B ciyyae
OTAENbHOTO KaHa/Ia Uy ycTpoiictBa. Ho ¢ rosiBjieHneM B KaHa/Iax PasJIMYHBIX CITYKO,
paboTarIX OMHOBPEMEHHO, BBISIBUJICS DS, HELOCTATKOB METOAVKMU.

Pexomenpauyst ITU-T Y.1564[13] yanuTbIBaeT 3T¥ HELOCTATKYM U OpMEHTUPOBAHA Ha
TeCTUPOBaHMEe MY/IbTUCEPBUCHBIX CETel, TO3BOJISISI IPOBECTY OBICTPYIO OLIEHKY COOT-
BETCTBUS ceTu TpeboBaHMsIM SLA.

RFC 2544 ITU-T Y.1564
W3smepenne FTD V4 vV
W3mepenne FDV3 — i
W3smepenne FLR vV vV
AHanu3 ofHOBpeMeHHO1 pa- | — Vv

60ThI HECKOJIBKUX CITYKO

Bpems TecTrpoBaHMS

[l mpoBepky cooTBeTCTBMUS SLA Tpe-
6yeTcst MPOBECTH IOC/Ie0BATENbHOCT
MOBTOPSIIOLIMXCSI TECTOB. B CBsA3M C
9TUM TeCTMPOBaHME MOXKET 3aHSTh
TIPOJO/DKUTEIbHOE BpeMsl.

[ing mpoBeneHust Tecta KOHUrypa-
LMY OGHOI yeyru TpebyeTcst He Gonee
6 MUHYT. JJTUTEIbHOCTb TECTa [IPOU3-
BOAMTEIbHOCTY MOXKET OBITh 33/IaHa OT
HECKOJIbKMX CEKYH/], 10 HECKOJIbKMUX CY-

TOK.

Takum 06pa3oM, TeCTMpOBaHMe M0 pekomMeHauyy Y.1564 mo3BoisieT OgqHO3HAYHO
OTpeAenuTb COOTBETCTBME KaHa/la ITapaMeTpaM, 3asdBjeHHbIM B SLA, a Takke cylie-
CTBEHHO COKPAaTUTb BpeMeHHbIe 3aTpaThl HA aHAIU3 33 CUET OGHOBPEMEHHOI OLleHKHU
HECKOJIbKUX CITY3KO.

9.3. NMoaroToBKa K TECTUPOBAHUIO

Hepe,u HayaJIOM TeCTUPOBaHUS HEO6XO,ELI/IMO BBIIIOJIHUTD CJIeayroline IeiCTBUS:

1. TIpoBecT HaCTPOIKy MapamMeTpoB ceTu (CM. pasaen 22) U mapaMeTpOB MHTep-
teiicos (cM. pasgen 23).

2. YCTaHOBUTH KOIMYECTBO CEPBUCOB M BHIOPATh PEXKMUM TecTa (CM. paszen 9.4).

3. HacTpouTb Kaskablit CEpBUC B COOTBETCTBUM C COTVIAlIeHKeM 06 YPOBHE 0OCITysKM-
BaHud (cM. pasgen 9.4.1 1 9.4.1.1).

4. BpINOMHUTDH HACTPOVIKY TeCTOB (CM. pa3nen 9.4.2).

SBenumna FDV siB/IsieTcs K/TIOYeBBIM apameTpoM ayist VoIP/IPTV 1 uCIonb3yeTcs Ipy HacTpoiike Gydepusa-
uuu Tpaduka.
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9.4. HacTponku

WD 100 — - 11:01

Hactporkn

Cepeuce Jl
Pexum Tecta KoHp. + lNpounae.
Tononorna TecToB

Hactpoirkn cepBrcoe
HacTporkn Tectoe

Mo ymonqaHwe

Puc. 9.2. Meni «Y.1564. Hacmpotiku»

Cepsucol KonynuecTBo TecTupyeMsbIx cepsucos (oT 1 1o 10).

Pexxum Tecta BbI60p pexkumMa TeCTUPOBaHMUS:
— «KoHc.» — BBIOMHSITH TOMBKO TECTbI KOHGUTYpALINHA;
— «[Ipou3B.» — BBIMOTHATH TOIBKO TECT TPOU3BOIUTETHLHOCTH;
— «KoH. + [Tpon3B.» — BBIMOTHSITH TECTHI KOHDUTYPALIVIY U TECT TPOU3-

BOIMTETBHOCTHU.
Tononorus Tectos Ilepexon B MeH10 «Tomonorust TeCToB» (CM. pasgen 7.2).
Hactpoiiku cepsucos Tepexon B MeH10 «<HacTpoiiku cepBucoB» (cM. pasgen 9.4.1).

Hactpoiiku Tectos ITepexon B MeH10 «HacTpoiiku TecToB» (CM. paszen 9.4.2).
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9.4.1. HacTpoiKu cepBUCOB

MeHro «HacTpoiiky cepBUCOB» CITY>KUT AJ151 3aJaHMS ITapaMeTPOB, OTIpeIeISIIOIINX BepX-
HIOI0 I'PaHUILy JOMYCTMMOTro 06béMa JaHHbIX 171 cepBucoB, — CIR u EIR, a Takke Be-
JIMYMHBI Harpy3Ku A1 Tecta Traffic Policing.

E@ —— LR - {—40cdBm 13:29
HaCTEOﬁKM CeiBMCOB
CIR (L2} 10 Me/c
EIR (L2) 1 M&/c
Traf.Pol. (L2} 50 M&/c

Pazsmep kagpa 64
NapameTpw SAC

3aronoBok

<L KonupoeaTe BoTaBuTE >

Puc. 9.3. Menio «Y.1564. Hacmpolixku cepsucos»

CIR (L2) TapaHTXpPOBaHHAsI IPOITYCKHASI CIIOCOGHOCTb.

EIR (L2) MaxkcumainbHo gomyctumoe npespinieHue CIR.

Traf. Pol. (L2) 3unaueHue Harpysku ajs tecra Traffic Policing. 9ta BennumHa Ko/KHA ObITH
6osbie CIR (L2)+EIR (L2) (cm. pasgen 9.5.3).

Pasmep kagpa Pasmep kazpa AJis1 cepBuca.

MNapameTpbl SAC ITepexon B meH10 «IlapameTpsl SAC» (cm. pasfen 9.4.1.1).

3aronoBokK Tlepexon B MeHI0 «3arosoBok» (CM. paszei 7.3).

Homep cepBuca, i1 KOTOPOTO OCYILECTBIISIETCS HACTPOITKa, OTOGPAKaeTCsl B BEPX-
Heil yacTu skpaHa. Eciu B MeHI0 «HacTpoiiku» (cM. pasmen 9.4) BHIOpaHO HECKOJIbKO
CepBMCOB, MTepeK/II0YeH e MeXIy HUMU BBITIOTHSIETCS C TIOMOIIBIO KJIaBUIII @/@ WU

F1 / F4 KnaBuiiy F2 / F3 MO3BOJISIOT CKOMMPOBATh HACTPOIKM OJHOTO CEpBUCA U
MIPUMEHUTD UX IJISI JPYTOTO.
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9.4.1.1. NMapameTpbl SAC

MeHnro «I[TapameTpbl SAC» CITY>KUT IJ1S1 HACTPOVIKM TTOKa3aTesieli KauecTBa JJis KaxkAo-
O cepBuca B COOTBETCTBUU C coraiieHreM 06 ypoBHe obctykuBaHust (SLA).

E=@ 10G SR - —2.0dBm__20:28

ﬂaﬁameTEu SAC

MoTepu kagpoe 1.00e-03
TD.mc 1
FDV.mc 1
M. Ként/c: 100

ES4 KonuposaTte BoraeuTte B

Puc. 9.4. Menio «Y.1564. [Tapamempst SAC»

MoTepw kaapos JonyCTUMbIi YPOBEHb MOTEPb KagpOB.

FTD, mc MakcuManbHO JOMYCTUMAs 3a[,ep>kKa PacIipoCTPaHeHNsI KaLpOoB.

FDV, mc MakcuMasbHO AOMYCTUMOE OTKIIOHEHYE 3a[eP>KKM PaCIpOCTpaHEeHMsT KapOB.
M, Kéut/c M-daxTop (cm. pasgen 9.7).

Homep cepBuca, A1 KOTOPOTO OCYILIECTBIISIETCS HACTPOIKA, 0TOGPaskaeTcsl B BepX-
Helt yacTyu skpaHa. Ecn B MeHio «HacTpoitku» (cM. pasmen 9.4) BbIGpPAHO HECKOIbKO
CepBUCOB, TTEPEKITIOUEHMEe MeKIY HMMM BBIITOIHSETCS C TIOMOIIbIO KIaBHIII @/@ W

F1 / F4 . KymaBuiy F2 / F3 [IO3BOJISIIOT CKOIMMPOBATh HACTPOWKM OMHOTO CepBMUCa U
MIPUMEHUTD UX JIJIST IPYTOTO.
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9.4.2. HacTpoMKMu TecToB

MeHnto «HacTpoiiku TeCTOB» CIYKUT IJis 3aaHUS TIapaMeTPOB TecTOB KoHdurypa-
MM (IJIUTEIBHOCTD IlIara, KOJIMYeCTBO IaroB) ¥ TeCTa MIPOU3BOAUTETHbHOCTH (I/TATEb-
HOCTb), @ TaK)Ke BbIOOpA TECTOB KOH(MUTYpaluy, KOTOPbIe GYAYT BHITIOTHSITHCS.

IIpuMeyaHye: KOMMYECTBO JOCTYIIHBIX JJISI PeAaKTMPOBAHNUS TYHKTOB 3aBUCUT OT
BBIOPAHHOTO B MeHI0 «HacTpoitku» (CM. paszen 9.4) pexxuma TeCTUPOBaHUSI.

100 — - 1i:41

Hactpoirkn TecToB

(LT, wara. c IR

Tect CIR Bkn
Kon-Bo warce 1

Tect EIR Bukn
Traf. Policing Bukn

AanTencHocTe  00:15:00

Puc. 9.5. Menio «Y.1564. Hacmpotiku mecmog»

OnuT. wara, ¢

3HayeHye IJIMTENbHOCTH 1Iara, KOTOpoe GyIeT MCIIONb30BaThCs /ISl TECTOB KOH-
uryparymn.

Tect CIR

Bxmoyenne/BoikaoueHme Tecra CIR.

Kon-Bo waros

KonyecTBo 11aroB 1/1st IPOBeIeHMST TeCTMPOBaHus (CM. paszen 9.5.1).

Tect EIR Bxirouenne/BoiknoueHne tecra EIR.
Traf. Policing Briouenne/Boikimouenme tecra Traffic Policing.
[OnvtenbHoCTb JI1UTeNnbHOCTDb TeCTa IPOU3BOIUTENBHOCTH.
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9.5. TecTbl KOHPUrypauum

C MOMOIIIbIO TeCTOB KOHMDUTYpayy KaxkIblii CEPBUC ITPOBEPSIETCSI HA COOTBETCTBUE
napamMeTpam, 3aJlaHHbIM B MeHI0 «[lapameTpsl SAC» (cM. pa3pen 9.4.1.1), a Takke olie-
HUBAETCSI, OCTAETCS JIV MTPOITYCKHASI CITOCOOGHOCTH B 3aAHHBIX ITpeenax Mpy yBeande-
HUM HArpy3Ku. Llesb — yOeauThcsl B TOM, UTO HACTPOMKM CETU TMO3BOJSIOT KAXKIOMY
cepBUCY paboOTaTh OTHENbHO OT OPYTUX CIYKO C 3asBI€HHON MPOV3BOAUTENHLHOCTHIO.
[Ipu mpoBeeHMM JaHHBIX TECTOB CEPBUCHI IIPOBEPSIOTCS MTO-0Uepenu, ISl OLleHKM O -
HOBpPEMEHHOJ paboThl TPUMEHSIETCS TECT MPOU3BOAUTENBHOCTH (CM. pasnen 9.6).

Tectsr KoHUTypauym cocrosit u3 Tpéx tectoB — CIR, EIR u Traffic Policing. ITpo-
BOAUTD BCE TECTHI HEOOSI3aTETbHO, JII0O0I 13 HUX, ITPU HEOOXOAMMOCTU, MOKET OBITh
BBIK/IFOUEH B MeHI0 «HacTpoiiku TecToB» (CM. pa3gen 9.4.2).

9.5.1. Tect CIR

Tect CIR ucnonb3yeTcs 4jist IpOBEPKU TOTO, UTO MPYU Nepefade JaHHBIX C Harpy3Koii
Ha ypoBHe CIR nokasaTenu kauecTBa HaxOAsATCS B IIpefenax, yCTaHOBIeHHbIX SLA.

B xome jaHHOTO TecTa M3MePSIIOTCSI OCHOBHBIE ITOKa3aTey KaueCTBa KakA0ro CepBU-
ca (FTD, FDV, FLR), nociie yero stu 3HaueHMsI CDaBHMBAIOTCS C BeJIMYMHAMMY, 37 aHHbI-
mu B MmeHIo «[lapameTpsr SAC» (cM. pa3gen 9.4.1.1).

B mento «Hactpoiiku TecToB»=>Kon-Bo LWaroB MO>KHO 3aJaTh KOIMYECTBO LIAroB OIS
rpoBeneHus tectvpoBauus: 1 mar — tect CIR 6ymer nmpoBenéd rpu 100 % Harpyske;
2 mrara — Tect 6yeT mpoBenéH B ABa stamna: 50 u 100 % ot 3agaHHO HarpysKku; 3 mara —
TecT GyzmeT nmpoBenéH B Tpu arana: 50, 75 u 100 % ot 3amaHHOI HATPY3KY; 4 [1ara — TeCT
6ymeT MpoBeEH B yeThbipe atamna: 25, 50, 75 u 100 % oT 3amaHHOIi HATPY3KMU.

MponyckHas
cnocobHocTb

CRE o e e e e e e e e e e e = =

0.75xCIR |...ooiooinn

05xCIR |......

0.25xCIR TecT CIR:

war 1 war 2 war 3 war 4

waru
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9.5.2. Tect EIR

Tect EIR cJTy>kKUT [Jis1 TIPOBEPKM TOTO, UTO IIpU Iepefauve AAHHbBIX C Harpy3Koil Ha
ypoBHe CIR+EIR pe3ynbTupymomas MpoycKHast ClIOCOGHOCTb JJIS1 KasKI0r0 cepByca He
MpeBbINIaeT JOMYCTUMOe 3HaUeHMe U HaxoauTcs B ripenenax oT CIR (¢ yuéTom 3agaHHO-
ro yposH# notepb kaapos) 1o CIR+EIR: CIR x(1-FLR)<IR<CIR+EIR. BennunuHa norepb
kazpos (FLR) ycranaBnuBaeTcs B MeHIO «I[lapameTpsi SAC» (cm. paspen 9.4.1.1).

Hpumeqaﬂme: PEeXM «colour-aware» (BO3MOSKHOCTD ITOMeYaTh LIBETOM IepefaBae-
MbIe Kaﬂpbl) He NIoaAep>KMBAeTCs.

MponyckHas
€noco6HOCTb

»
>

CRER b o e e e e e e e e = = = = =

CR|- - - - ___
CIRX(1-FLR) [= = = — = — = ]

TecT CIR Tect CIR Tect CIR Tect CIR

>
war 1 war2  war3  war4 warun

9.5.3. Tecrt Traffic Policing

Tecr Traffic Policing ucronb3yeTcst 1151 MpOBEPKY TOTO, UTO MpY Nlepeave JaHHbIX C
Harpys3Koii, mpeBbINIaAoNIel pa3peniéHHYIO AJIs CePBIUCA, CETh OYIeT OrpaHUYMBATD €T0
Nosocy npornyckanus. Harpyska Ajsi 3TOro TecTa yCTaHaBIMBAETCS BPYYHYIO B MEHIO
«HacTtpoiiku cepBucoB»=-Traf. Pol. (L2) (cm. pa3gen 9.4.1) u fo/msKHa IpeBbINIATh YPOBEHD
CIR+EIR .

MponyckHas
cnocobHocTs 4

Traf. Pol. (L2)

CIR+EIR+M
CIR+EIR

CIR
CIRx(1-FLR)

, TecT
+ Traffic
) Policing

>
TecT CIR Tect CIR Tect CIR TecT CIR TecT EIR waru
war 1 war 2 war 3 war 4
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9.5.4. PesynbraTbl TECTUPOBaHUSA

EFl 10G SR - —2.0dBm__20:34
TecT koHpurypaumm: cepeuc 1
# IR.M6/c FTD.mc FDV.mc FLR.¥% CocT

Tect CIR
1 10,00 Q.00 0.00 0,00 Ok
Tect CIR/EIR
Gr 11,00 0,00 0,00 0,00 Ok

Traffic policing

Gr 13.50 0,00 0,00 0,00 CGon

CrapT < w Coxp,+3arp.

Puc. 9.6. Pezynemamsi mecma KoHuzypayuu

IR, M6/c VismepeHHOe 3HaYeHNe MPOITYCKHOI CIIOCOGHOCTH (BBIBOASTCS CpeLHIEe 3Ha-
YeHus).

FTD, mc M3mepeHHOe 3HaueHMe 3aflep)KKU PpaclpoCTpaHeHMs] KaApoB (BbIBOASTCS
cpefHue 3HaueHus — CM. paszen 9.8).

FDV, mc VI3MepeHHOe 3HaU€HNe OTKJIOHEH NS 3a1eP>KKHU PACIIPOCTPaHEHNSI KaPOB (BbI-
BOJSTCSI CpeIHME 3HAUEHUST — CM. paszen 9.9).

FLR, % V3MepeHHOe 3HaUYeHMe YPOBHSI ITOTePb KagpoB.

Coct CocTosiHME TeCTMPOBaHMS (BO3MOKHbIE BapMaHThl MEPEUYMCIEHbl B pasfe-

e 5.6).

O1leHKa pe3yIbTaTOB M3MEPEHMIT BHITTOIHSIETCS B COOTBETCTBUM C MH(POpMAIMEii, BbI-
BOAMMOJi B cT01611e «CocT» («CocTosiHMe»). Huke onmchiBaioTcs sHaueHMs «Ok» 1 «C60it»,
OCTaJIbHbIE BO3MOKHBIE BAPMAHTHI IEPeUnCIeHbl B pasjere 5.6.

Cocrositme | Tect CIR Tect EIR Tecr Traffic Policing

Ok 3HaueHMs1 BCex [IIOKasaTe- | MisamepeHHOe 3HaueHue Impo- | Vi3mepeHHOe 3HaUeHue
Jleit KavyecTBa HAaXOOATCS B | ITYCKHOJ CHOCOGHOCTM HAaXo- | IPOIYCKHOM  CIIOCOGHOCTY
npezenax, YCTaHOBJIEHHBIX | AuTCs B mpefenax or CIR (c | HAXoguTcst B Ipefenax oOT
SLA. yuétom 3azaHHoro ypoBHs | CIR (c yuérom 3agaHHO-
norepb kafgpoB) no CIR+EIR: | ro ypoBHSI IOTepb KaApOB)
CIR x (1-FLR)<IR< CIR+EIR no  CIR+EIR+M: CIRx(1-

FLR)<IR<CIR+EIR+M
C6oit 3HaueHus OIHOTO unu | ismepeHHOe 3HauyeHMe INpo- | Fi3aMepeHHOe 3Ha4YeHue IMPo-
HEeCKOJIbKUX roKasareJieii | IyCKHO CIIOCOGHOCTY MEeHbIIle | MyCKHOM CIIOCOOHOCTY MeHb-
KayecTBa BBIXOAAT 3a mpepne- | ypoBHs CIR X (1-FLR) i nipe- | me ypoBHs CIR X (1-FLR) nnn

JIbl, yCTAaHOBJIeHHbIe SLA. poimaet CIR+EIR npesbimaet CIR+EIR+M
Knapumm F2 / F3  QIykaT OJis NepeKIloueHNs] MeXAy pe3ylabTaTaMy M3MepeHUi

OJI1 KaXKOoro cepsuca.
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9.6. TecT NpoUsBOAUTENBHOCTU

TecT MPOM3BOAUTENIBHOCTY VICIIOIb3YETCS LTSI OLIeHKM OJHOBPEMEeHHOi paboThI Bcex
cepBUCOB. [Ipy MpoBeeHNM TeCTa BHITIOMHSETCS Mepefaya JaHHbIX AJIST BCEX CITYKO Ofi-
HOBPEMEHHO C Harpy3koi Ha ypoBHe CIR u mpoBepstoTcsl 3HaueHusI IoKa3aTesiei kaye-
CTBa JJ151 K&XA0ro cepBuca. ENVHCTBEHHON HACTPOVIKOI TecTa SIBseTCS ero AJIUTeNb-
HOCTb, KOTOPAasi MOXXET COCTaBJSATb OT HECKOJIbKMUX MUHYT 10 4-X THEIA.

9.6.1. PesynbTraTbl TECTUPOBaHUSA

=t — —— = 15:29 =l — —— = 15:30
TecT NpoUM3IBOAMTENEHOCTU: CEOAHBM TecT NponaBogUTensEHOCTM: cepBuc 1
# IR.-M6/c FTD.mc FD¥.mc FLR.¥ CocT Makc. Cpen. MuH.
1 10,00 0,00 0,00 0,00 Ok FTD.Mc 00,004 00,003 00,003
2 50,00 0.00 0.00 0.00 Ok FD¥.mc 00,001 00,000 00,000
3 5.00 0.00 0,00 0,00 Ok IR.M&/c 10,000 10,000 10,000
FLR ©,00e+00 Kon—eo ]
Teryuyan IR.mbps: 0.000
ET 00:05:00 RT 00:00:00 T: 376.994 R: 376.994 MB
CrapT fee pod Coxp,/3arp, Crapr <L b Coxp,/3arp,

Puc. 9.7. Peaynsmamst mecma npou3gooumensHocmu

IR, M6/c Vi3MepeHHOe 3HaUeHMe MPOITYyCKHOI CITIOCOGHOCTY (BBIBOASITCSI CPEIHYE 3HAUEHMS).

FTD, mc VismMepeHHOe 3HaUeHMe 3aJeP)KKM paclpoCTpaHeHMsl KaJpoB (OJisl CBOJHOTO TecTa
BBIBOZSITCS] CpefjHMe 3HaueHus — CM. paszen 9.8).

FDV, mc V3MepeHHOe 3HaUeHMe OTKIOHEeHMS 3a[lePyKKM PacIIpOCTPaHeHUs KafpoB (/151 CBOJ, -
HOTO TeCTa BbIBOJSTCS CpeJlHMe 3HaUeHUsT — CM. paszen 9.9).

FLR, % Vi3mepeHHOe 3HaUeHMe NOTepb KapoB.

Cocr CoCTosiHMe TeCTMPOBAHMSI.

Kon-go KonuecTBo NoTepsSIHHBIX ITaKeTOB.

Tekywas IR Tekyiee 3HaYeHMe MHGOPMALMOHHO CKOPOCTH.

O1ieHKa pe3y/IbTaToOB M3MePeHNit BHITIOHSIETCSI B COOTBETCTBUY C MHPOPMAI[eii, BbI-
BOIMMOI1 B cTosioiie «Coct» («CocTosiHme»). Huske onmcbiBaoTCs 3HaueHns «Ok» 1 «CO0it»,
OCTabHbIe BO3MOYKHBIE BAPMAHTbI [IEPEUNCIEHbI B paszese 5.6.

Ok | 3HaueHMs Bcex MOKa3aTesell KauecTBa HaxOOsTCS B IIpefeiax, yCTaHOBIeHHbIX SLA.

C6oit| 3HaUeHMS OHOTO MM HeCKOJIbKMX ITOKa3aTesieit KauecTBa BhIXOISAT 3a npeneibl, YCTaHOBJIEHHbIE SLA.

KiaBuim F2 / F3  rykart sl TepeKTIoueHsT MeXAy CBOLHO TabuLeit U pe3yib-
TaTaMy M3MepeHUI [JIs K&KA0ro cepBuca.
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9.7. M-dakTop

B npotiecce npoBenenus tecra Traffic Policing B pesynbrate 6ydepusaly B HEKOTO-
pble MOMEHTHI BpeMeHM Ha MPUEME OKa3bIBAETCs GOJbILE JAHHBIX, YeM OTBEIEHO IS
cepBuca. DTO SIBJSIETCS OCOOEHHOCTHIO, @ He c60eM B paboTe ceTu. YTOOBI yuecTb 3Ty
ocobenHocts B ITU-T Y.1564(13] | ucnonb3yercst M-¢hakTop — MakCUMaabHO JOITYCTH-
moe mnpeBbiiieHye BenunHbl CIR+EIR (cm. ITU-T Y.1564 n. C.2 pasg. 8.1.2).

9.8. Anroputm usmepenusa FTD

Jlyist MsMepeHus 3afiepskKu pacnpocTpaHeHys Kagpos (FTD) BBINOTHSIOTCS ClIefylo-
e JeicTBUS:

1. Ha nepeparoliieit CTOpOHe B KaXK[IbIi ITaKeT BCTAB/SETCS BpeMeHHas meTka (Ta).

2. Ha nnpuéMHOI CTOpOHE 3aI/ChbIBAaeTCs 3HaUeHMe BpeMeH! IIpMéEMa IakeTa ¢ MeT-
Koi1 (Tb).

3. Berumcigercs 3afgepikka MpOXOoXKIeHMs IIakeTa B CeTH, KOTOpas IIpefiCTaBIseT Co-
6071 pasHUILy MEXIY BpeMeHHbIMM MeTKamu: Tb — Ta.

IIpumevaHMe: IPYEMHIKOM ¥ IIepeJaTUVKOM JOJDKEeH GBITh OfMH M TOT JKe IIPU-
60p Wiy 1Ba Mpubopa, CMHXPOHU3MPOBAHHBIX M0 TpoToKony PTP (cMm. pasgen 24.6).

4. Bpe3synbrare GUKCUPYIOTCS TPU 3HAUEHUS 3aI€P5KKM — MUHUMAaJIbHOE (F'T'D_min),
cpenHee (FT'D_avg) u makcuMmanbHoe (FT'D_max). CpefHee 3HaUeHMe 3aI€PXK-
KV BBIUMCIISIETCS KaK CyMMa 3aZlepiKeK IJisl BCeX IIPUHSTBIX [IaKeTOB Mo e/IeHHas
Ha KOJMYEeCTBO MPUHSTHIX IaKETOB.

OTV 3HAUEeHUS OTO6pa)KaIOTCH B pe3yibTaTax TeCTa MPOM3BOAUTEIbHOCTY OJIsI KaxXK-
O0oro cepsuca. st cBO@HOrO TecTa MMPpOM3BOAUTEIIBHOCTU U TE€CTOB KOHd)I/II‘ypa-
IIMN BBIBOISATCA CpeaHMe 3HAUYeHNS.

9.9. Anroput™ nsmepetnus FDV

OTK/IOHEeHMe 3a4ep>XKKM pacnpocTpaHeHus Kaapos (FDV) B COOTBETCTBUM C pEKOMEH-
nmauyeit ITU-T Y.1563[14] usmepsiercs o dopmyne: FDV = FTD — FTD_min.

Hanpumep, eciv 6bUIM M3MEPEHBI 3HAUEHUST 3aI€PKKM PACIIPOCTPAHEHUST KaIpOB:
FTD _min = 1.5, FTD_avg = 2.5, FT D_max = 5.5, To 3Hauenus FDV 6yayT ciemyto-
wumu: FDV_min =0, FDV _avg = 1.0, FDV_maz = 4.0.

OTM BEeMUMHBI OTOOPAKAIOTCS B PE3y/IbTAaTaxX TECTA MPOV3BOAUTETbHOCTY IJIST KasK-
JIoro cepBuca. 1151 CBOAHOTO TeCTa MPOM3BOAUTENIBHOCTY U TeCTOB KOH(PUTYpALIVY BbI-
BOJSITCSI CpeHME 3HAUeHMS.
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10. AcuMmMeTpUUYHOEe TecTupoBaHUe

DYHKLMS aCMMMeTPUYHOTO TECTUPOBAHMS ' MCITOMb3YeTCst IPY IIPoBepKe paboTocIo-
COOHOCTY KaHAJIOB CBSI3M, JIJISl KOTOPBIX MMapaMeTphl IPUEMa U Mepefaui JaHHbIX (TIPo-
ITyCKHAsI CIIOCOOHOCTD, 3a/Iep>KKa U T.J.) Pa3/IMUHbI, — aCUMMETPUYHBIX KaHAJIOB (CM.
puc. 10.1).

aCI/IMMeTpI/I‘IHHﬁ KaHall

Tx =500 Mbps Tx =500 Mbps
_— —_—
-— -—
Rx =100 Mbps Rx =100 Mbps
nokaneHbli bepkyT-ETX JucTaHIOHHbIH bepkyT-ETX

Puc. 10.1. IIpumep acummempuuHo20 KaHa1a

V3-3a 3T0J1 0CO6EHHOCTM KaHAJIOB CBSI3U M3MepeHU JO/IKHBI OBITh BBITTOJIHEHBI HE3a-
BUCUMO OJ1 KaXKA0r'0 HaITtpaBJI€eHUS. HOBTOMY OT/INYUTETbHOM’ qepTof/'[ TaKOro Turia Te-
CTUPOBAHUS ABJISIETCSA TO, UYTO IIepeaada TeCTOBOIO Tpa(l)I/IKa MMPpOM3BOAUTCS B OOHOM,
BbI6paHHOM I10/Ib30BaTe/IeM, HalIpaBJI€HUN.

[Ipu mpoBeJeHMM aHaIM3a UCIIONb3yeTcs 2 mpubopa BepkyT-ETX: oKanbHbIN, HA
KOTOPOM BBITIOJIHSIETCS] HACTPOJiKa ITapaMeTPOB aHa/IN3a, U AVICTAaHLIMOHHBIN, HaXOA -
[Miics Ha APYroM KOHIe aCMMMETPUYHOTO KaHaia. Pe3yapTaThl TeCTUPOBAHUS OTOO-
paskaroTCs Ha SKpaHe JIOKAJIbHOTO Ipubopa.

THpumeuanue: GyHKIVSI ACUMMETPUYHOTO TECTUPOBAHMS JOCTYITHA /151 TeCTOB «BERT»,
«RFC 2544» (mpormycKHast ClIoCOOHOCTbD, 3a/I€PsKKa, TOTEPY KaZpoB, MpeeibHas Harpy3-
Ka) U «Y.1564».

IIpumeuanne: mpy aHaaM3e 3aJepskKu 1o Mmetoayuke RFC 2544, a Takke TPy TECTU-
POBaHUM B COOTBETCTBUU C peKoMeHaanuei Y.1564 cienyert ucronb3oBaTh PTP-cMHXpOHM3AUIO
(cMm. pasgen 24.6).

!B 6a30By10 KOH(UTYpaLMIo He BXOAMT. [I0CTYITHA IPU JOMOIHUTETLHOM 3aKa3e OV
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10.1. NMpumMmep TecTMpoBaHUs

Huke paccMoTpeH npuMMep UCITONIb30BaHMS QYHKUMY aCMMMETPUYHOTO TeCTUPOBaA-
Hus A1 nmpoBenenus Tecta «BERT» (myist TectoB «RFC 2544» 1 «Y.1564» MOpsimoK aeii-
CTBUIT aHAJIOTUYEH).

Ha puc. 10.2 npepcraBiaeHa TUIIOBas cxeMa MOIKIIOUeHMs TPUOOPOB K TeCTUPYeMOit
CeTH.

aCI/IMMeTpI/I‘IHBIﬁ KaHaJx

nopr 1G/10G noprt 1G/10G

nokanbHblil bepkyr-ETX JMCcTaHIMOHHEIH bepkyT-ETX
MAC 1 MAC 2
IP 1 IP2

Puc. 10.2. Tunoseas cxema noOKI0UeHUs

Ha cxeme BBeneHbI caiengymomme 0603HAYEH NS

MAC 1 — MAC-azpec nopra 1G/10G sokanbHOro npmubopa;

IP 1 — IP-ampec JIOKaabHOTO MpKu6opa;

MAC R1 — MAC-aapec 1uio3a, 61skaiiiinero K J0KaJabHOMY MPUGOPY;

MAC RN — MAC-aapec 1nutio3a, 6;mKaifiiero K JUCTaHIMOHHOMY ITpu6opy;
MAC 2 — MAC-agpec ropta 1G/10G AucTaHIIMOHHOTO Mpubopa;

IP 2 — IP-aipec AUCTAHIMOHHOTO Ipubopa.

st usMepeHus MapaMeTpoB KaHasa CBSI3M B HAIIpaBJIeHUY OT JIOKATbHOTO Mpubopa
K OVCTAaHLMOHHOMY HEOOXOIMMO:

1. Y6enuTbcs, 4TO JTOKATbHBIN U IUCTAHIIMOHHBI TTPUOOPHI MOAIEPKUBAIOT QYHK-
LIMIO aCMMMETPUYHOTO TeCcTupoBaHus: B MeHIo «bepkyT-ETX. Hactporikmn» = «Vcra-
HOBKM ITprb0opa» = «Onuum» B CIICKE OV JO/KHA TPUCYTCTBOBATD OMms XAT.

2. TlopkmOunNTh TOKAIbHBIN U AucTaHIMOHHBIN BepkyT-ETX mo cxeme, npencTas-
JIeHHOI1 Ha puc. 10.2.

3. Ha 10KaapHOM M Ha JMCTAHIIMOHHOM ITPMOOpPE MepeinT B MEHIO
«BepkyT-ETX. Hactpoiiku» = «[lapameTpbl ceTv». BoIOpaTh:

Mopt — TecT
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OmHUM 13 IPUBEIEHHBIX HIKE CITOCOO0B YCTAHOBUTD IP-apec JIOKaJIbHOTO MPH-
6opa (IP 1) u IP-agpec aucraHimoHHoro npu6opa (IP 2):

— BBecTU IP-agpec BpyuHy1o (IIpy 3TOM IIyHKT MeH1I0 «DHCP» nomkeH Haxo-
JUTBCS B COCTOSIHMY «BBIKI»);

— monyunTb IP-afmpec mmo mporokosy DHCP, Bei6paB myHKT MeHi0 «DHCP» 1 Ha-
JKaB Ha KjaBuily F2  («Bki»).

4. Ha nokanbHOM IpubOpe rnepeiiti B MeHo «BERT» = «HacTpoitkn» = «Tomonorus
TeCcTOB». BrIOpaTh:
Onct. IP — IP 2
TecT. noTtok — Wcxomawun
5. Ha nokasbHOM Mpubope nepeittu B MeHio «BepkyT-ETX. V3mepenusi» = «BERT»
= «Hacrpoitkn» = «3aromoBok» (cMm. puc. 10.3). Boi6path:
MAC OTrnp. — MAC 1
MAC Monyuy. — MAC R1
IP Ornp. — IP 1
IP Nonyu. — IP 2

Ipumeuanue: nist nonyyeHuss MAC-agpeca 1utr03a He06X0MMO BbITIOMTHUTH ARP-
3amnpoc: nepeiTtu K myHKTy MmeHio «MAC [Tonyd.» 1 Ha>kKaTh Ha KIaBuIlly ~ F3 .

[ m] A:1000 - B:—— - 06 55

3aronoBok
MoTok 1
00:21:CE:08:0E:CO
MAC Monyu, ©00:21:91:8D:10:70
IP Omnp. 172.16.2.106
IP NMomnyu, 172,16.3.143

[LonoaHUTenEHO
YLAN Bwrcn
HPLS TH
HPLS R¥ -—-—-—-——-
P ToS 0000b: precedence O
unp EO000/50000

A B

Puc. 10.3. SxkpaH «3a201060K»

6. Ha ymoxkanbHOM mpubOpe B COOTBETCTBUM C YKa3aHMUSIMU pasjena 17 BBIIOTHUTD
HeoOxomuMble HacTpoiiku Tecta «BERT». 3aTeM mepeittit B MeH10 «bepkyT-ETX.
U3mepennsi» = «BERT» 1 HaXXaTh Ha KiaBuiry  F1 («Crapr»).
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IIpumeuanue: TIoc/Ie HaxXaTHs Ha KaaBuily «CTapT» Ha S3KpaHe JIOKaJbHOro mpubopa
MOTYT ITOSIBUTBCSI C/IEAYIOIIE COOOIIEHNS

«MpéT noaknwyeHve K AUCT. MNOPTY ...» — BO3HMKaeT Cpa3y11ocie 3altyCKa Te-
CTa.

«AMCTaHUMOHHBI Npubop HeAOCTyneH» — BO3HMKAET B CIy4yae, eIy He I10Iy4y-
JIOCh YCTAaHOBUTDb COEOMHEHME C AVCTAHIMOHHBIM ITPUOOPOM.

«oTepsaHo coeavHeHne» — BO3HMKAET B CJIydyae, eCJIM AVCTAHIIVOHHBIN TpU60p
TIOC/Ie YCTaHOBJIEHUS COeJMHeHMsI TlepecTasl OTBeyaTh Ha 3aIpOChl.

«InCcTaHUMOHHBIM Mpnbop 3aHAT» — BO3HMKAET, KOIJa Ha AVMCTAaHIMOHHOM ITpU-
60pe y)ke IIPOBOIMUTCS KAKOM-/T60 TeCT.

«nct. BERT 1-ro ypoBHA HeBO3MOXeH» — BO3HUKAET IIPU ITOITBITKE ITPOBECTU
TecT «BERT» mepBoro ypoBHsI.

Ipumeuanue: Ha 3KpaHe OVCTAHLIMOHHOTO MPKU60OpPa BO BPEMSI TECTUPOBAHMS OTOO-
pakaeTcsa COO0O0ILeHME «BbINONHAETCA AMCTAHLMOHHBIA TeCT».

[1st M3MepeHus rapaMeTpOB KaHasia CBSI3M B HAaIlpaBJIeHUM OT AMCTaHIVIOHHOTO IIPH-
60pa K JIOKaJIbHOMY HeOGXOMMO

1.

V6eauThCs, UTO JIOKAIbHBIN M JUCTAHLUMOHHBIN MPUOOPHI MOAIEePXKUBAIOT (YHK-
LIMIO aCMMMETPUYHOTO TecTupoBaHus: B MeHIo «bepkyT-ETX. Hactporikmn» = «Vcra-
HOBKM TIpu6opa» = «OMium» B CIIUCKE OIMIMIT JO/DKHA TPUCYTCTBOBATh OIS
XAT.

IMopxmtounTs JoKkanbHbli BepkyT-ETX u nucranunonHslii BepkyT-ETX mo cxeme,
npencraBiaeHHO Ha puc. 10.2.

Ha 0Ka7IpHOM M Ha AVICTAHIIIOHHOM ITPUGOpe IepeiiTi B MeHI0

«BepkyT-ETX. Hactpoiiku» = «ITapaMmeTpsbl ceTu». BbIOpaTh:

Mopt — TecT

OpHUM 13 MPUBEIEHHBIX HMKE CIIOCOO0B YCTAHOBUTD [P-apec JIOKaIbHOTO MPU-
6opa (IP 1) u IP-ampec aucTaHIMoHHOTrO puoopa (IP 2):

— BBecTu IP-agpec BpyuHyio (Iipu 3ToM IyHKT MeH10 «DHCP» momkeH Haxo-
JUTBCS B COCTOSIHUM «BBIKII»);

— monyunTb [P-aapec no nmporokoiy DHCP, Bbi6paB myHKT MeHI0o «DHCP» 1 Ha-
>KaB Ha KjnaBunry F2  («Bxi).

Ha nokanpHOM ipubope nepeitTu B MeHI0 «BERT» = «HacTtpoiiku» = «Toromorust
TeCTOB». BbIOpaTh:

OvcTt. IP — IP 2

TecT. noTtok — Bxomsawwmin
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5. Ha nokaabHOM Mpubope mepeittu B MeHio «BepkyT-ETX. V3mepenusi» = «BERT»
= «Hacrpoiiku» = «3aromoBok» (cMm. puc. 10.3). Bei6path:
MAC Otnp. — MAC 2
MAC Mony4. — MAC RN
IP Ornp. — IP 2
IP NMonyu. — IP 1
6. Ha ymoxanbHOM mpuboOpe B COOTBETCTBUM C YKa3aHMUSIMU pasfiena 17 BBIIOTHUTD

HeoOxomyMble HacTpoiiku Tecta «BERT». 3aTeM nepeitty B MeH10 «bepkyT-ETX.
U3mepennsi» = «BERT» 1 HaxXaTh Ha kiaBuiry  F1 («Crapr»).

prueuaﬂue: TToC/Ie HaXKaTHs Ha KJIaBUIITY «CTapT» Ha 3KpaHe JIOKAJIbHOTO M IUCTaH-
LVOHHOTI'O an6opa TIOSBSITCSL COO6IJ.[€HI/IH, dHaJIOTMYHbIe ITepeuMCIeHHbIM Ha C. 60.
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11. C1oXKHbIN TpaduK

IIpumeuanue: nauvHas ¢ Bepcyu I10 0.0.7-0 byHKIMS reHepanyy CI0KHOTO Tpaduka
OTCYTCTBYET, BMECTO Heé MCIIOIb3yeTcs TeCTMPOBaHMe 110 pekoMmeHganyy Y.1564 (cm.
paszen 9).

OYHKIMSA reHepaLum CI0KHOTO TeCTOBOro TpaduKa' Mo3BoIsieT co3aaTh Ao 10 moTo-
KOB JIaHHBIX C pa3IMyHbIMM rapameTpaMu. C e€ MOMOIIBI0 MOKHO IIPOBEPUTH, paboTa-
€T JIU B TECTUPYEMOM YCTPOICTBE MPUOPUTE3ALIMS, UMUTUPOBATH PA3TMYUHbIE TPODUIN
Harpy3Ku.

e —— ER - —27.4dBm__ 08:33

CAoXHEA Tpapuk

HamepeHna

Hactpoikm

Puc. 11.1. Mentwo «CnoxcHolli mpagux»

N3mepeHnus Tlepexop, K akpaHy «CIOXKHbIA TpaduK: OTYET» (3aMyCK TeCTa, OTOGpaske-
HMe pe3yIbTaTOB M3MePeHM).
Hactpoiikun Iepexon B meH10 «HacTpoiikm».
o — ER -  —27.4dBm_ 06 3%

CAoRHEA TpadWK: oTYET
Frm Rate.® Loss.® BW.Mbps
537 43,00 89.75 424,85
1423 18,00 90.33 171,67
64 13,00 90,01 99,00
237 4,00 89.81 37.60
996 10,00 90.31 95,03
903 8,00 90,18 76,82
1221 3.00 90.54 27.93
1136 1,00 89.28 10,54

WNEORWN S ®

CrapT Tpadur Coxp,/3arp.

Puc. 11.2. 3xpan «CnoxHoili mpagux: omuém»

st Havana TeCTUPOBAHUS HeO6XOJlI/IMO Ha)kaTh Ha KjaBuiry F1

!B 6a30By10 KOH(UTYpaLMIo He BXOAMT. [I0CTYITHA IPU JOMOIHUTETLHOM 3aKa3e OV
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64 11. CnoxHbI Tpaduk

(Ctapr), npesBapuTeIbHO HACTPOUB MTapaMeTphl TecTa B MeHIo «HacTpoiiku».
[To OKOHYaHMM TeCTMPOBAHMS Ha SKpaHe JJIs1 KaskIOro IIOTOKa OTOOpaskaeTcsi:
— 3aaHHBIM pa3mep Kagpa,
— 3agaHHas nHdopmaimonHas (L2) CKOpOCTb;
— IIOTepU KaApoB, ITOJTyYeHHbIe B pe3yjibTaTe TeCTUPOBaHM;
— IIMPWHA MOJIOCHI IPOITYCKAaHMs, PACCYMTAHHA 110 pe3yabTaTaM TeCTVPOBaHMSI.

ITpu HaskaTuy Ha KnaBuiry F2 (I'padux) ocyliecTBiseTcs Iepexof K 3KpaHy, comep-
KaleMy rpaduyeckoe IpecTaBIeHye pe3yabTaToB TecTa.

e —— ER - —27.4dBm__ 08 36

noTepu, & ChokHuil Tpadik

noToK

Tafinuya

Puc. 11.3. SxkpaH «CnoxcHolli mpaguk» (epagux)

Ha nuarpamme [j1s1 KaskIOTo MTOTOKA OTOOpaskaeTcst CToMOel, BbICOTA KOTOPOTO COOT-
BETCTBYET BeJIMUMHe MOTePhb KaJpOoB.

[Ipy HaxkaTuu Ha knapuiry F4 («Coxp./3arp.») OCyLIECTBSETCS Mepexol B MEHI0
«PesynmbpTaThi».

[Ipy HaxkaTuM Ha KIaBUIIY @ OCYILIeCTBJISIETCS TTepexof, K 3KpaHy «CIoXKHbI Tpa-
uk: 3agepkkar.
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m — ER - —27.4dBm_ 06:37
CnoxHpi TpabMk: 3anepkka
Cur.ms Min.ms Avg.ms Max.ms
0,169 0,169 0,219 0,262
0.199 0.160 0,209 0.262
0,208 0,129 0,176 0,278
0.256 0.133 0.186 0.265
0,192 0,126 0,174 0,252
0.251 0.128 0.207 0.258
0.223 0,155 0,206 0,262
0,235 0,133 0,193 0,253

WNDALWNE#®

CrapT Fpaiuik Coxp,+3arp.

Puc. 11.4. Sxpan «CnoxcHoili mpaguk: 3adepicka»

Cur Tekyuiasi 3afiep>kka repefauy JaHHBIX.
Min MuHMManbHas 3afepkka rnepefauy JaHHbIX.
Avg CpepHsisl 3a[lep>KKa niepefauy JaHHbBIX.
Max MaxkcuMasibHasl 3afiep>kKa rnepefauy JaHHbIX.

[Tpy TIOBTOPHOM HaskaTUM Ha KJIaBI/[LL[Y@ OCYIIeCTBIISIETCS MTePexo, K 3KpaHy «CIoK-
HbII TpaduK: KaIpbl».

(m — ER - —27.4dBm_ 0B 38
CNoxHeM TpadWK: Kanpb

# T REx

1 13500557 1383577
2 2182454 211070
3 27042842 2702852
4 2723224 277619
5] 1722116 166942
6 1516445 148843
7 422964 40030
8 151357 16229

CrapT Fpaduk Coxp,/3arp.

Puc. 11.5. Sxpan «CnoxcHsili mpagpuk: kaopsl»

Ha arpaHe 7151 KakKIOro IMOTOKA 0TOOPAKAETCsI KOMMIECTBO repefaHHbIX (TxX) u mpu-
HATBHIX (RX) makeToB.
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11. CnoxHbI Tpaduk

e —— FER -  —27.4dBm_ 06 39

HacTporkn

[loTokos [

AmMTensHoCTE 14

3aronoeok
Kappw
Harpyzkm (L2}

Puc. 11.6. MeHwo «Hacmpotiku»

MotokoB KonmuectBo noTokoB fAaHHbIX (1-10).

[OnutenbHocTb IIIUTeNbHOCTh TeHepauuy 3alaHHOTO KOAMYeCTBa MOTOKOB (1-2886
o).

3aronoBok Tlepexon B MeHIO «3arol0BOK».

Kaapb! Ilepexon B MeHI0 «Kagpbi».

Harpy3sku (L2)

Tlepexon B meH1o «Harpysku (L2)».

5 — ER - —27.4dBm_06:41

3aronoBok
Motok 1
00:21:CE:10:00:01
MAC Monyu, ©00:21:CE:08:1F:51
IP Omp. 172.16.3.126
IP NMomnyy, 172,16.3.129

[ononHUTenEHO
WLAN Btikn
HPLS
P ToS 0000b: precedence O
unp BO000/F0000

oK 2k HEE

Puc. 11.7. MeHto «3a2071060K»

HOMep HacCTpanBaeMOro IIOTOKa BbI6MpaETC${ IIpY HA’KaTUM Ha KJIaBUIIN @ n @
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EEED J—

ER -  —27.4dBm

06:42

Kappw

1 [

-

1423
64
237
996
903
1221
1136
764
634

OCWUNOARWN

[y

Puc. 11.8. Meniw «Kadpoi»

Pa3mepsl KaApoB 1151 K&KOOr0 OTOKA 3aal0TCS BPYIHYIO B Ipefenax oT 64 no 9600

GaiirT.

N — [R - —27.4dBm _ 06:42
Harpyarn (L2)

43 "
2 18 4
3 13 “
4 4 4
5 10 “
6 8 4
2 3 “
8 1 4
9 1 “
10 1 4

i Ke/c Masc

Puc. 11.9. Menw «Hazpysku (L2)»

3HaueHne nHbopmaunonHoii (L2) ckopocTu 3amaéTcs B mpoueHTax (- F1 ), B KOuT/C

(' F2 ) unu B M6uT/C ( F3 ).



68 11. CnoxHbI Tpaduk

11.1. ChoxHbIM Tpaduk. Hactpoitka MPLS

CTek MeTOK /151 TeCTUPOBaHMS 3aHa€Tcs B MeHIo «CTek MmeToK»: bepkym-ETX. U3me-
peHust = «ClnoxkHbI TpahuKk» = «HacTpoiikmn»=> «3aroIoBOK» = «JIOMOJHUTEbHO» =
«MPLS».

5 106G SR - —2.6dBm__16:19

CTeKk mMeToK

Kon-Bo mMeTok |4

Metka ©

MPLS CO5 ©
TTL 128

MeTtka ©

MPLS COS5 ©
TTL 128

Metka ©

MPLS CO5 ©
TTL 128

Btikn 1 2 3

Puc. 11.10. Menio «Cmek memok»

Kon-Bo MeTok Bbi60op KonmmyecTBa MeTOK (0T 1 10 3), KoTopoe GyzmeT Jobasie-
HO B IlepelaBaeMblif IIaKeT.

MeTka 3HaueHyne MeTKU.

MPLS COS Kracc o6cmy>kuBaHust akerTa.

TTL BpeMmsi k13HM ITakeTa C METKOI.




12. Wnevid

Inst TectupoBanus ceteit mo meronuke RFC 2544, namepenust BER u pemienus psiga
IPYTUX 3a1a4 ucronb3yeTcst pyHkuy Lneiid, mo3posnsiomas nepeHanpasisiTb 06pat-
HO MpUXOJsLINit Ha Tpubop Tpaduk Ha YeThIPEX YPOBHIX Mogenu OSI.

Ha ¢pusuueckom yposae (L1) Bech Bxopsiuii TpaduK nepeHanpasiisieTcsi 06paTHO
6e3 M3MEHEHN, IPY 3TOM BeETCS CTaTUCTHKA M0 IPMHMUMaeMOMYy Tpaduky.

Ha kaHansHOM ypoBHe (L2) Bce BXOASII[Me KaJpbl IepeHanpaBIsiioTcsi 06paTHO, TPy
9TOM MOI'YT MeHTbcst MecTaMy MAC-azapeca OTIipaBuTers U ronyvaressi. Begéres cra-
TUCTHUKA 10 IPUMHMMaeMOMy U IlepefaBaeMoMy Tpaduky.

Ha cereBom ypoBHe (L3) Bce BXOIsIIMe TTAKeThbI IepeHAINpPaBsIIOTCsS 06paTHO, TPU
9TOM MeHs10Tcsl MectamMyu MAC- u IP-afnpeca oTiipaBuTens 1 nomyJdatens. Begércs cra-
TUCTUKA 110 TPUHMMAaeMOMY U IepefaBaeMoMy Tpaduky.

Ha TpaHcmopTHOM ypoBHe (L4) BXomsuiii Tpaduk repeHamnpasisieTcsi 00paTHO,
IIpY 3TOM, HIOMMMO IepecTaHOBKY MAC-azpecos 1 IP-afpecoB, MeHSIOTCS MeCTaMM HO-
mepa TCP/UDP nopToB OTIIpaBUTENS U IOTyYaTess.

Ipumeuanue: nns nuteiida ka"aiabHoro (L2), cereBoro (L3) u TpaHcroptHoro (L4)
YPOBHeJi NOBPEXAEHHbIE NTaKeThl He IIepeHaIpaBIsoTCs.

Hpumeuanue: nns uineiidpa kanaapHoro (L2), ceteBoro (L3) u TpaHcmopTHoro (L4)
ypoBHeit makeTsl ¢ oguHakoBbiMU MAC Dst u MAC Src, a Tax ke 670K JaHHBIX IIPO-
Tokoia OAM (OAMPDU) 1 ARP-3ampocsl, comepskailuecss BO BXoAsiieM Tpaduke, He
TepeHanpaBJIsSIIOTCS.

Ipumeuanue: ecnu BXoasiuii maket comep>kuT MPLS MeTKy, OH 6yfeT repeHarpas-
JieH 6e3 M3MeHeHMs €€ 3HaueHMs.

M2 — ER LBl -27.2dBm 06 31

lneng

Trin I

ET—o6HapyxeHWe

NakeToB
MpuHATO ]
OTnpaeneHo L]

[ 1 2 )

Puc. 12.1. Menio «linetigp»
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12. Wneiid

Tun

Bsi60p ypoBHs Mmozeny OSI, Ha KOTOPOM GyeT HPOMCXOAMUTD IIepeHanpaB-
JIeHMe TecToBOro Tpaduka:

— BbIKI — OTK/IIOUEHME BO3MOKHOCTY OpraHmsanuu nvieida;
— 1 — dmsuueckuii ypoBeHb;

— 2 — KaHaJIbHbI ypoBeHb (MAC);

— 3 — ceTeBoii ypoBeHb (IP);

— 4 — tpaHcnopTHbiii yposeHb (TCP/UDP).

ET-o6HapyxeHue

TTepexop, B MeHI0 «<ET-06HapyskeHue».

0AM

Ilepexon B meH10 «OAM».




13. OAM

BaskHOIT 3a[jaueii TOCTaBIIMKOB YCIYT CBSI3U SIBJISIETCST 0OecrieyeHyie BBICOKOTO YPOB-
HSI aJMMHUCTPUPOBaHMSI U TeXHUUECKOro obcnyskuBanus Ethernet-cereii. [Ijist aTux Le-
net 6u11 paspaboTaH crangapt IEEE 802.3ah [7] (m3BecTHbII Takke Kak «Ethernet in the
First Mile (EFM) OAM» — «Ethernet OAM Ha «I1epBOt MUJIE»).

OAM (Operations, Administration, and Maintenance — 3KcIuTyaTauusi, aiMMHUCTPU-
pOBaHMe 1 06CTY;KMBAHME) — IIPOTOKOJ MOHUTOPUHTA COCTOSTHMSI KaHaa, QYHKIIMOHK-
pyeT Ha KaHaJIbHOM ypoBHe Mozeny OSI. [Ins nepenaun nHdopmanum mexny Ethernet-
YCTPOICTBAMM UCTIONB3YIOTCS 6JI0KY JAaHHBIX MTpoTokona — OAMPDU.

Basknoit hyHKuMe mpotokona OAM sIBisieTcst BO3MOXKHOCTb BKIIOUeHMsI pexkxuma «Ilneiid»
Ha yIanéHHoM npubope.

JI71s1 yCTaHOBJIEHMSI COeMMHEHMS MeKIy TTpu6opom BepkyT-ETX 1 ymanéHHbIM yCTPOii-
CTBOM 110 TipoTokory OAM u 115t BKiItoueHus: peskuma «Ilneiid» Heo6xonumo:

1. HenocpedcmeeHHo COeIMHNTD TOKaMbHBI BepkyT-ETX 1 yIanéHHOE YCTpoiicTBO!
B COOTBETCTBUM CO CXeMOI1, TPUBEIEHHOM HIKE.

Jloxanensiii bepkyT-ETX VYnanénnoe ycTpoicTBo

(i)l/l3l/l‘{601(06 COCIIMHCHUE

Puc. 13.1. Cxema mecmuposaHus

2. Ha ymanénHom mpubope paspeiinTb paboty mporokosa OAM B aKTMBHOM WK
IMacCMBHOM peXUMe.

Ha nokanpHOM mipmbope:
3. Tlepeiitu B MmeH10 «OAM» (cMm. puc. 13.2).
4. B IMyHKTe MeHI0 «PeXrM» BbIGPATh aKTMBHBII PEXMM paboThbl TpoTokona OAM.

5. CocTostHMe 0GHApY)XeHUS YIAaTEHHOTO YCTPOIICTBA B MTyHKTe MeHI0 «OGHapyxKe-
HMe» TOJDKHO MPUHSTh 3HaUeHue «Send any».

6. IlepeiiTu B MeHIO «YIanéHHbI mpubop». Ha skpaHe momkHA OTOOPa3sUThCS MH-
dopmarus 06 ynanéHHOM yCTPOICTBeE.

'Ha puc. 13.1 BepkyT-ETX npuBenéH B KauecTse Ipy1Mepa yIATEHHOTO YCTPOICTBA.
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13. OAM

7. HaxxaTb Ha KaaBUIILy

F1 («LB up»). Ha yganéHHOM yCTPOICTBe OyIeT BKIIOUEH

pexxum «Illneiid» kanaabHOro (L2) ypoBHS (TpaduK OGyaeT mepeHanpaBIsTbhCs
0e3 3amerHvl MAC-adpecos).

I17151 BBIK/TIOUEHUST pexxuma

«IIlmeitd» Heo6XOAMMO HaskaTh Ha KaaBuiny F1 («LB downy).

S —— ER - —27.2dBm_ 0B 35

0AmM

AK THUBHLIA
O6HapyxeHre Send local

Ypan&HHwia nputop

[ MaccHEHEE ARTHEHE

Puc. 13.2. MeHio «OAM»

Pexxum Bo3moskHbie cocTostHust OAM:

AKTUBHBII — aKTVUBHBI/ PEKMM; B aKTVBHOM PEXKMME ITOPT MOKET I10-
CbIIATh KOMAH/bl HA OBHAPYKEHUE YCTPOICTB U BRIIOUeHME DYyHKIMM
«neiid» Ha ymanéHHOM NpubOpe, a TaKkKe pearnpoBaTh Ha KOMaHIbI
Ethernet OAM oT yIaéHHOTO YCTPOCTBA;

ITaccuBHBII — NACCHBHBIN PEXUM; B IaCCUBHOM peXuMe IIOPT He MO-
KeT MHULMMPOBATh BKItoueHye ¢yHkumy «Ilneiid», a MOXKeT TOIBKO
pearupoBath Ha kKomaHsl Ethernet OAM OT yIaaéHHOrO YCTPOCTBA;

Bpiki — OAM OTKITIOUEH.

O6HapyxeHwne CocrosiHue OOHAPYKeHUs! yIaTEHHOTO CeTeBOro yCTpoiicTBa. Bo3MoOKHbIE CO-

CTOSIH

ys:

Fault — HavanbHOE COCTOsIHNE, COeIVIHEHMe C YAATEHHBIM YCTPOHCTBOM
He YCTaHOBJIEHO;

Send local — ornipaBka OAMPDU ¢ nHdopmaieii 0 mogaepskuBaeMbIX
pexxumax paboThl;

Passive wait — oxxugauue OAMPDU ¢ undopmaumeit o nmopgepxmpae-
MBIX PeXMMax paboThl OT YAATEHHOTO YCTPOICTBA, CKOHGUTYPUPOBAH-
HOTO B aKTVBHOM peXiume;

Send loc/rem — ornipaBka OAMPDU ¢ uHbopmanueii 0 moamepxuBae-
MBIX pekMMax paboTshl TOKAIbHOTO U YIATEHHOTO PMUGOpa 1 C METKOA,
0O3Havaole/f BO3MOKHOCTb YCTAHOBJIEHNS COeVIHEHMS;

Send loc/rem ok — nonyuernne OAMPDU ¢ undopmaiiueit o Tom, 4To pe-
SKMMBI pabOThI JIOKAJILHOTO M YAAJEHHOTO YCTPOCTBA SIB/ISIIOTCSI COBMeE-
CTUMBIMU ;

Send any — coegiHeHV e YCTaHOBJIEHO.

YoanéHHblii npubop Ilepexop B MeHI0, cofepskaiiee MHGOpMAaLmio 00 yIaTeHHOM YCTPOCTBE.
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IIpumeuaHue: ycrielnHoe cOeAMHEHE BO3MOXKHO TOMBKO B TOM CJTy4ae, eCIu YOATEH-
HBIV TpU6OP noaaepkuBaeT GyHKIMIO «Remote loopback» (pexxum ynanéHHOTO 1UIeii-

¢a). B cimydae oTcyTCTBMSI TaHHOM QYHKLMM COCTOSIHME OOGHAPYKeHUS YIaa€HHOTO YCTPOii-

cTBa mpuMert 3HaueHue «Send loc/rem ok».

B —— cR

- —27 . 2dBm

06 35

YpanéuHea npucop

MAC appec
Vendor OUIL
Pexmm
Unidirecticnal
Rem. loopback
Link events
¥ar. retrieval

00:21:CE:08:06:21

Ox00 Ox21 OxCE
AKT.

Mot supported
Supported

Not supported
Mot supported

LB status Down

LB up

Puc. 13.3. Mento «Yoanénneiii npubop»

MAC agpec MAC-azpec ynanéHHOro yCTpoicTBa.

Vendor OUI VHMKaIbHBIN MIeHTUOUKATOP OpraHM3alyM, UCIIONb3yeMblil IJIs reHepalun
MAC-anpeca.

Pexum CocrositHue OAM ynanéHHOro KJIMeHTa.

Unidirectional Topnepskka OgHOHAIPABIEHHOTO COeIVIHEeHMSI.

Rem. loopback TMonmepskka peskuma yaaneéHHoro iuteiida.

Link events Toxepskka yBegoMIeHus 06 OMMOKaX COeAMHEHNS.

Var. retrieval HO,&ILGp)KKa CUYMTbIBAHUA MMEPEMEHHBIX, UCIO0JIb3YEeMBbIX OJII OLE€HKM KauyecCTBa

KaHaJia CBSA3U.

LB status CocrosiHue pexkuma «lllneiid» Ha ymanéHHOM rpubope.

Hpumeuanue: dpyukiuu «unidirectional», «link events» u «var. retrieval» mpu6opom
BepkyT-ETX He Non e p>KnUBaOTC.



74



14. ET-o6HapyXeHue

OyHKuys «<ET-06HapyskeHe» TO3BOISIET BKIIOUNTD peskuM «11lneiid» kananpHoTO (L2),
ceteBoro (L3) miu TpancnopTtHoro (L4) ypoBHSI Ha yOaJéHHOM TecTepe-aHaau3aTope
BepkyT-ETX, BepkyT-ET nnu ycrpoiictBe o6pasoBanus uuieitda bepkyT-ETL.

Bepxyt-ETX/BepkyT1-ET/bepkyt-ETL

Puc. 14.1. Cxema mecmuposaHus

B COOTBETCTBIMY CO CX€MOJI TECTMPOBAHMSI MOKHO N0C/1008amMebHO BKITIOUATD PESKUM
«[neitd» Ha HeckoMbKUX ycTpoiicTBax BepkyT-ETX, BepkyT-ET 1 BepkyT-ETL, KOTOpbIE
MOT'YT HaXOOUTbCS KaK B Pa3HbIX, TaK M B OAHOI ITOACETH.

O — ER —  —27.2dBm_ 0B:51

ET—o6HapyxeHne

172,16.2.125

blineap Boikn

DBHapY®EHHE

Puc. 14.2. MeHio «<ET-00HapyseHue»

IP IP-azppec ynanéHHOro yCTPOCTBA.
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14. ET-obHapyxeHune

LWnend Boi60p ypoBHS 1uteiida:

—  F1 — rikmiouenne peskuma «Illneiic»;
— F2 — pximouenne meiidha KaHAIBHOTO YPOBHST;
—  F3  — pxuoueHue mueiia ceTeBoro ypoBHsi;

—  F4  — pxmoueHne mteiida TPaHCIIOPTHOTO YPOBHSL.

JI1st moy4YeHysI JaHHBIX 00 YIAaTEHHOM MPUO0ope ¥ BO3MOKHOCTH BKIIIOUEHUS PEKI-
Mma «Illneiid» cemyer:

1

i

6.

IMopxmounTth pubop BepkyT-ETX K ceTu B COOTBETCTBUM CO CXEMOJi, ITpeICcTaB-
JIeHHOJ Ha puc. 14.1.

TMepeiiTy B MeHIO «I[TapaMeTpbl ceTu», 3a1aTh IP-agpec mopra uam yo6eamuThest, 4To
rpu6op moayumi BepHblit IP-agpec mo nmpotokoay DHCP.

[TepeiiTu B MeHI0 «<ET-06HapykeHMe».
B none «IP-agpec» BBectu IP-agpec yman€éHHOro ycTpoicTaa.

HaskaTh Ha KmaBuiny F4 («O6HapyskeHue»). B crydyae yCIeIHOTO BbITIOTHEHMS
¢dbyHkIMYM Ha sKpaH npubopa 6ynyT BbiBemeHsl IP-anpec, umst u MAC-anpec yoa-
JIEHHOTO ycTporicTBa (cM. puc. 14.3). I[lyHKT MeHI0 LUneiid cTaHeT ZOCTYIHBIM AJ151
penakTUPOBaHMSI.

C moMoIIbIio KIaBuin F2 , F3 | F4 BBIOPATb YPOBEHb Iiieiida.

IlIpumeuarue: nepefayva qJaHHBIX OCYleCTBAsIeTCsS o mpoTokoay UDP. ITopt nomyva-
Tenss — 32 792. Ilopt ornpaBuTenst — 32 793.

O — ER —  —27.2dBm_ 0B:51

ET—oBHapyxeH1e

172,16.2.125

blinerp Beikn

192,168,222,173
Wms
MX-100
MAC
00:18:63:00:04:1B

Btikn 2 3 4

Puc. 14.3. Ipumep svinonHenus ET-o6HapyxceHus



15. TecTtbl TCP/IP

TecTbl, OTIMICaHHbIE B JAHHOM pasfese, HeOOXOAMMbI IIPU TPOBeLeHUN JUAarHOCTUKU
B CeTsIX, CoJlepyKalllMX YCTPOICTBA, OCYIeCTBIS0NIIe KOMMYTALVIO M MapIIPyTU3aL Mo
neperaBaeMbIx JaHHbIX. C IOMOILbIO pean30BaHHbIX B Iprbope TCP/IP TeCTOB MOKHO
O0GHAPYKUTH MPOGIEMBI, CBSI3aHHbIE ¢ KOHGUTYpalMeii ceTu, YoeAUThCS B CBSI3HOCTU
KaHaja MeXJy y3/laMy CeTy, OIIpele/IUTb MapLUIPyThl C/IeJOBaHMS JaHHbBIX, IDOBEPUTD
paboTOCIIOCOGHOCTD M OLIEHUTD 3arPY’)KEHHOCTb KaHAJIOB Ilepefauyl JaHHbIX.

15.1. 3xo-3anpoc (Ping)

HHCTpyMeHT «JX0-3aIIpoc» ' M03BoIsieT IPOBepUTh PabOTOCIIOCO6HOCTh KAaHAJIOB I1e-
penavy JaHHBIX U IPOMEXYTOYHBIX CETEBbIX YCTPOMCTB.

B niporecce TecTMpoBaHMS 3aJaHHOMY y3JTy CETM IMOCHIIAIOTCS 3aTIPOCHI U GUKCUPY-
IOTCSI TIOCTYTIaoIMe OTBeTHI. [1o pe3yabTaTaM aHanu3a GOPMUPYETCS CTATUCTUYECKUIA
OTYET.

Ons IIpoBeaeHNs TECTUPOBAHUA HeO6XOJII/IMO:

1. TToaKIIOUNUTb MPUBOP K TECTUPYEMOI CETU B COOTBETCTBUM CO CXEMOIA, TPUBEIEH-
HOI1 HIKe.

nopr 1G/10G

Puc. 15.1. Cxema nookoueHus

2. HacTpouts ceTeBOe MoAK/IOUeHNe (CM. paszen 22).

3. IlepeiiT B MeHIO «DX0-3aMpoC».

!B 6a30By10 KOH(UTYpaLMIo He BXOAMT. [I0CTyTIeH Py JOMOIHUTETLHOM 3aKa3e OITLMMA.
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15. Tectol TCP/IP

= — SR - {-40dBmm__17:30

Ixo—zanpoc (192.168.1.1)

CrapT CTaTuCTUKE Hactpoiiky  Coxp,s3arp.,

Puc. 15.2. Menio «9x0-3anpoc»

F1 («Ctapr»)

3aryck TecTa.

F2  («Craructukar)

ITepexon, k 3kpaHy «CTaTUCTUKA».

F3  («Hacrpoiiku»)

ITepexon, B MeHI0 «HacTpoiiku 5X0-3ampocar.

F4  («Coxp./3arp.»)

Tlepexor, B MEHIO COXPAHEHUS! PE3Y/IbTaTOB TECTa.

4. HacTpouTb mapaMeTpbl TECTUPOBAHUS B MeHI0 «HacTpoiiku axo-3ampocax.

E3 —— SR - <—40dBmm__ 17:34

HacTporkn sxo—3anpoca

192.168.1.1
Pazmep naketa 56
KomuuecTeO ©
BpemAa oxupaHma 1000
Mayza 1000

Puc. 15.3. Menw «Hacmpotiku 3xo-3anpoca»

IP anpec

[P-anpec y31a, JOCTVXMMOCTb KOTOPOTO HEO6XOIMMO ITPOBEPUTb.

Pasmep naketa

Pa3zmep ICMP-nakera B 6aiiTax.

Konuuectso

KonmuectBo ornpasisieMbix makeToB (0T 0 1o 9999). Eciiu BeIGpaHO
HYJIeBOe 3HaUeHMe, ITaKeTbl OyAYT OTIPABISITHCS IO TEX MOP, IToKa

He 6ymer Haskata kiasuima F1 («Crom»).

Bpems oxupanus

Bpemst oxkmaHMs OTBETA Ha 5X0-3aIpoc (B MC).

Maysa

Bpemsi Mexny OTHpaBKOW [BYX IIOC/Ie[OBaTeNbHBIX 3aIllpOCOB
(B MC).
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5. B MeHI0 «JX0-3alpoc» HaXkaTb Ha KiaBuiry F1 («Ctapt»). HauHETCs TecTupoBa-
HUe, B X0O[le KOTOPOTO Ha 3KpaH OYyAyT BBIBEIEHBI CTPOKY, COZlepsKallye CIefyio-
uyio HGopMauuio (ceBa HalpaBo):

pasmep ICMP-naxkera;

[P-agpec y3iia ceTu, OTBETUBILETO HA 5X0-3aIpoOC;
— TOPSIAKOBBIN HOMeEp TaKeTa;

— BpeMA MEXOYy OTHpaBKOVI 3arrpoca ” roJriydeHMeM OTBETa.

[TpuMep pe3yabTaTOB TECTUPOBAHUS IIPEICTaBIeH Ha puc 15.4.

Ed — SR - {-40dBmm__ 17:34

3xo—zanpoc (85.142.45,242)
from 85,142,45,2421 n=1 time=5315 ms

B
56 B from 85,142,45,242: n=2 time=5396 ms
56 B from 85,142,45,242: n=3 time=5370 ms
56 B from 85,142,45,242: n=4 time=5381 ms
56 B from 85,142,45,242: n=5% time=5415 ms
56 B from 85,142,45,242: n=6 time=5388 ms
56 B from 85,142,45,242: n=7 time=5470 ms
56 B from 85,142,45,242: n=8 time=5934 ms
56 B from 85,142,45,242: n=9 time=5906 ms

B

from 85,142,45,2421 n=10 time=5E12 ms
19 packets transmitted, 10 received, 5 packet loss
mindavg/max: 9315/5438/5612 ms

CrapT CTaTUCTHES HacTpoiiky Coxp, £ 3arp,

Puc. 15.4. Peaynivsmamst mecma «3xo-3anpoc»

ITo pe3y/nbTaTaM TeCTUPOBaHMS GOPMUPYETCS CTATUCTUUECKUIT OTUET (CM. puc. 15.5).

B cratuctuke oto6paskaetcss HGOpMAaNysI 0 MUHMMAIbHOM, CpeITHEM, MaKCUMaJlb-
HOM BpeMEeHM MeXK/Iy OTITPaBKO¥ 3a1rpoca 1 MoJyYeHeM OTBETA, & TAK)KE O KOJIMUECTBE
nepeaHHbIX, IPUHATDIX, TOTEPSTHHBIX U TOBTOPHBIX (C OAVHAKOBBIM MOPSIAKOBBIM HO-
MepoM) MaKeTOB. 3HAUEHME B CTPOKE maiiMaym COOTBETCTBYET KOJIMYECTBY IAKETOB,
IUTSI KOTOPBIX BpEMSI OTBETa Ha 9X0-3aIPOC ObUIO MPEBBINIEHO.

EEd — SR - <—40dBmm__ 1.7:34
CTaTHMCTUKA 3X0—ZanpocoB
Bpema oTeBeTa
MHUHAMYM 9 mc
HMAaKCHUMyM 19 mc
cpegHee 10 mc
oTnpaeneHe 8§
nonyueHe 8
notepsaHo O {O¥)
NMoBTOpHHE ©
Tanmmayr 4
CrapT CTaTHcTHRS Hactpoiikm  Coxp,/3arp,

Puc. 15.5. Cmamucmuka mecma «3Xx0-3anpoc»
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15.2. MapuwpyrT (Traceroute)

UHCcTpyMeHT «MapupyT»? UCIOMb3YeTCs ISl oIpeeneHys MapLIpyTOB CefOBaHMs
JMaHHbIX ¥ T03BOJISIET AMAarHOCTUPOBATD TOCTYITHOCTh TPOMEKYTOUHBIX CETEBBIX YCTPOIICTB.
B mpoliecce TeCTUPOBAHMS YKa3aHHOMY Y3JTY CETH OTITPABIISIETCS ITOCTeS0BATENbHOCTD
KaJIpoB, TIPM TOM OTOGPAXKAIOTCS CBEIEHMSI O BCEX MPOMEKYTOUHBIX MapIIpyTH3aTO-

pax, yepe3 KOTOpbIe MPOLLIM JaHHbIe Ha ITYTU K KOHEYHOMY V3.

J71s1 MpoBeieHNsI TeCTUPOBAHMS HEOOXOOUMO:
1. TToakIIOYNUTb MPUOBOP K TECTUPYEMOI CETU B COOTBETCTBUM CO CXEMOIA, TPUBEEH-
HOVi Ha puc. 15.1.
2. HactpouTb ceTeBoe moak/wUeHne (CM. pasaein 22).

3. Tlepeiitn B MmeH10 «MapupyT» (cMm. puc. 15.6).

Ed —— SR - <—40dBmm__17:34

Mapuwpyt ( 192.168.225.190 )

CrapT Hactpobku  Coxp,/3arp,

Puc. 15.6. Mento «Mapwpym»

F1 («Crapt») 3amyck TecTa.
F3  («HacTpoiikmn») Ilepexon B MeH10 «HacTpoiiky MmapiupyTa».
F4  («Coxp./3arp.») Tlepexorn B MEHIO COXpaHEHUs Pe3y/IbTAaTOB TeCTa.

4. Hactpoutsb napaMeTpbl TeCTUPOBaHUS B MeHI0 «HacTpoiiku mapuipyrar.

2B 6a30By10 KOHGUTYPALNIO He BXOAUT. JOCTYIIeH Py IONOTHUTENLHOM 3aKa3e O,
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= — SR -  —29.6dBm_ 19:17

HacTporkn MapupyTta

192.168.1.1
Makc, yanoe 30
Pazmep nackera 40
Bpema oxmgaHmua 1000

Puc. 15.7. Menw «Hacmpotiku mapwpyma»

IP anpec IP-agpec KOHEYHOTO y371a.

Makc. y3nos MakcuManbHOe KOAM4YeCTBO MapIIpyTU3aTOPOB, KOTOPOe MOXKeT
OBITb MPOJI/IEHO MTaKeTaMu.

Pa3mep nakerta Pa3smep kazpa B GaiiTax.

Bpems oxuaaHus Bpems, 10 ucTeYeHUM KOTOPOTo GyzieT OTHpaB/IeH CenyoLmii 3a-

poc (B CJIy4yae, e He TIPUILEN OTBET Ha IPe/IbIAYIINIA).

5. Haxatp Ha knaBuiny  F1 («Crapr»). HauHETCS TecTMpOBaHMe, B X0le KOTOPOTO Ha
9KpaH O6yAYT BbIBEJEHbI CTPOKM, COepKalIye CIeayoInylo nHGopMaluio (ciesa
Hampaso):

— HOMep IIPOMEXYTOYHOTIO Y3J13;
— IP-agpec mpomMeXyTOYHOTO y371a;
— BpeMs OXXNUaHUs OTBeTa.

Ecnm BpeMst O3kuiaHMsI OTBETA OT ITPOMEKYTOUHOTO y371a TPEeBBICUIIO TajiMayT, B
CTPOKe Pe3y/IbTaTOB OYyIeT BhIBEIEH 3HAUOK «+».

ITpuMep pe3y/IbTATOB TECTUPOBAHMS IIpeJCTaB/leH Ha puc. 15.8

Ea — SR - <—40dBmm__ 17:34

Mapupyr ( 209.85.229,104 )
186,131,127.1 8 ms
21

195.131.241.4 18 mz
195,131,252, 4 20 ms
194.85,177.138 15 ms
216,233,432, 240 41 ms
209,85,260,189 08 me
B6,249,95,132 62 ms
203,80, 248,78 63 mz
*
12 209.85,252 83 B8 ms
13 209,85,243.81 72 ms
14 209,85,229,104 71 ms

CrapT Hactpoiikk  Coxp,/3arp,

D 000 T O e

e

Puc. 15.8. Pesynomamst mecma «Mapwpym»
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15.3. DNS (DNS lookup)

UucTpymeHT «DNS lookup»® (romck Ha cepBepe MMEH) TI03BOJISIET O6HAPYKMUTD ONING-
K1 B pabore NS-cepBepoB.

DNS (Domain Name System — cucTremMa JOMEHHbIX UMEH) — pacripefesiéHHas 6as3a
JaHHBIX, CIIOCOOHAS T10 3aMpOCy, CoepsKaleMy JToOMeHHOe UMs y3/1a, COOOIUTD ero IP-
azpec.

J71s1 MpoBeieHNsI TeCTUPOBAHMS HEOOXOOUMO:
1. TToakIIOYNUTb MPUOBOP K TECTUPYEMOI CETU B COOTBETCTBUM CO CXEMOIA, TPUBEEH-
HOVi Ha puc. 15.1.
2. HactpouTb ceTeBoe moak/wUeHne (CM. pasaein 22).

3. Ilepeiitu B MeH10 «DNS» (cm. puc. 15.9).

= — SR - {-40dBmm__ 20:46
DNS

metrotek.spb.ru

IF 0.0.0.0

CrapT

Puc. 15.9. Meniw «DNS»

Yzen VM y3na, [P-agpec KOTOPOro HEOOGXOOVIMO OMPENeINTb.

IP IMomyuyeHHBI B pe3yinbTaTe NpoBefeHus Tecta IP-aapec y3ia, MMst KOTOPOTrO
3a/1aHo BBIIIE.

3. B myHKTe MeHI0 Y3en BBeCTU JOMeHHOe UMS y37a.

4. HakaTb Ha KiaBuiny F1 («Crapt»). B myHkTe MeHIo |IP oro6pasutcs IP-agpec y3-
na.

Ecnu IP-agpec onpenenuTh He YAanoCch, B MyHKTe MeHIo |P 0To6pa3suTcs Hy/IeBoii
IP-axpec (0.0.0.0).

5B 6a30By10 KOHGUTYpaLNIO He BXOAUT. JOCTYIIeH Py IONOTHUTENLHOM 3aKa3e O,
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15.4. MoHutop ARP-3anpocoB

UHCTpyMeHT «ARP MoHMUTOpP»? MO3BONSIET OTCIexkuBaTh ARP-0TBeTHI, epenaromye-
Cs1 B CeTH, U «TIepexBaThIBaTh» cofepykaliecs B Hux IP- u MAC-azipeca ceTeBbIX yCTPOMCTB.
JL71s1 IpoBeieHMsI TeCTUPOBAHMSI He06X0OMMO:
1. IToakmIOUNUTh IPUBOP K TECTUPYEMOI CETU B COOTBETCTBUM CO CXEMOJA, TPUBEIEH-
HOI1 Ha puc. 15.1.
2. Hactpouts ceTeBOe IOAKIIOYEHNE (CM. paszen 22).
3. IlepeiitTu B MeHIO «<ARP MOHUTOD».

== — SR - —29.6dBm__ 22:24

ARFP monuTOp

FRP-Tafiniua nycra

Puc. 15.10. Menio «<ARP moHumop»

4. Yepe3s HeKOTOpOe BpeMs HAAMCh «ARP-Tabnuiia mycra» Mcye3HeT 1 Ha 9KpaH Oy-
IyT BeIBOAUTHCS IP- 1 MAC-ampeca ceTeBbIX YCTPOMCTB.

D 106G ER - 0.5dBm_ 06 59

ARP moHuTOR

192,168.222.18  O0:1A:4D:50:F4:8C
192,168,222, 4 00:G0:80:69:00110

Puc. 15.11. Pe3synvmamst mecmupogamus

Ecin Kakasi-To U3 3aIuceii He OOHOBUTCSI B TeUEHMeE O HOM MMHYTBI, TO OHa 6y,[[8T

yaajieHa U3 CIIMCKa.

B 6a30By10 KOHOUIYPALMIO He BXOIUT. JIOCTYIIEH NPH AONOTHUTEILHOM 3aKa3e O,
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15.5. TCP knueHT

UucrpymeHT «TCP KiMeHT» ° mo3BossieT yeraHoBUTb TCP-coeqyHeHMe ¢ yaTéHHBIM
y3JIOM CeTH, IPMHUMATDb OT Hero JaHHble U NlepefaBaTh JaHHbIe 3TOMY y3i1y. C momo-
IO 3TOI QYHKIVY TaKKe MOKHO YIIPABJISATDb YIAJIEHHBIM y3710M 10 MpoToKoay TELNET.

Js1 yCTaHOBJIEHMSI COeAVHEH VST HEOOXOAVMO:
1. IToaKIIOUNUTD IIPUGOP K CETU B COOTBETCTBIMM CO CXeMOJt, IpUBeqEHHOI Ha puc. 15.1.

2. Hactpouts ceTeBOe nmopkaoueHue (CM. pasgen 22).

3. IlepetiTu B MeH10 «TCP kameHT».

EEd — SR - —29.6dBm_ 23:07
TCP krmeHT

OTKPHTE Hactpofiky  Coxp./3arp.

Puc. 15.12. MeHio «TCP knueHm»

F1  («OTKpBITB») OtkpsiTie TCP-coenyiHeHMS.
F3  («Hacrpoiiku») Iepexon, B meH10 «TCP ximeHT. HacTpoiikm».
F4  («Coxp./3arp.») Ilepexon B MeHIO COXpaHEHMS Pe3yabTaTOB TeCTa.

4. Tlepeiitu B MeHI0 «TCP xiameHT. HacTpoiiki» 1 BBITIOIHUTb HACTPOKY ITapaMeTPOB
COenVIHeHWSI:

— BBeCTU JoMeHHoe uMs miu [P-ampec y3ina;

— BBECTM HOMeD IopTa (Hambojiee 4acTo UCII0Ib3yeMble HOMepa IOPTOB Mpu-
BelleHbl B Tabiuie A.7).

5B 6a30Byi0 KOH(QUIYPALIMIO He BXOAUT. JIOCTYIIHA IIPU SOMOMHUTETLHOM 3aKa3e O
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= — SR - {-40dBmm __ 21:20

TCP knmeHT
Hactporkn
metrotek.spb.ru
TCP nopt 80

HTTP
Pann  /index.html

Puc. 15.13. Hacmpotiku mecma «TCP knuenm»

Y3en IlomenHoe umst uinu IP-agpec y3na.
TCP nopt Homep nopra HasHayeHus.
®aitn VIms daiina, conepskumoe KOTOPOro GyeT OKa3aHo B OKHE Pe3y/IbTaTOB B CITy-

yae ycrienrHoro HTTP GET-3anpoca.

5. Tepeiitn B MeH10 «TCP knueHT» 11 OTKpbITh TCP-coeqMHeHMe, HAsKaB Ha KJIABUIILY
F1 («OTKDBITB»).

B cydae ycrenrHoro coeiyHenus (CM. puc. 15.14) MOKHO BBOOMTbh KOMaHIbI COOT-
BETCTBYIOILEr0 MPOTOKOJ/IA, 3aTIpalliiBaTh Y cepBepa BeO-CTPaHMUIIbL.

B c1yyae BO3HMKHOBEHMS TIPOGIEM MPM YCTAHOBAEHUM COeIMHEHNST BEIBOIUTCS CO-
ob1ieHne 06 ommoke. HekoTopblie coobieHms 06 ommbkax IpuBeaeHbl B Tabmuiie A.8.

EEd —— SR - —29.6dBm__ 23:0/
TCP knueHT

connecting to
wetrotek,spb,ru (192,168,222,104:80)
connected

JaKpHTE HTTPGET Hactpokikd  Coxp./3arp.

Puc. 15.14. Tlpumep ycnewHoz0 coeduHeHuUs € y310M

st mepemauy Be6-CTpaHuIl UCIoIb3yeTcs MpoTokoia HTTP. B aToM MpoToKosie onpe-
nenén HTTP GET-3anpoc®. C ero IoMomibo BO3MOKHO IIPOBEPUTh, OTBEYAeT JIU cepBep
Ha HTTP-3amnpocsl 1 MOMy4YnTh COAEPKMMOE YKa3aHHOTO pecypca.

SYHKIMS [OCTYITHA IPU JOMIOMTHUTETLHOM 3aKa3e O,
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Inist mosyyeHusl Comep>kumMoro (aiiia ¢ cepBepa HEO6XOAMMO:
1. B okHe HacTpoek TecTa B myHKTe MeH0 Paiin (cm. puc. 15.13) ykazaTs nmMs 3arpa-
mBaemoro (aiina.
2. YCTaHOBUTb COEIMHEHME C Y3JIOM.

3. B okHe «TCP knueHT» HaxkaTb Ha kinasuuty F2 («<HTTPGET»). Ilpumep pesynbTa-
TOB TeCTMPOBaHMsI NIpeficTaBjaeH Ha puc. 15.15.

EEd — SR - —40dBmm__ 17:34
TCP knuneHT

Location; http://twiki,ddg/bin/view/Bercut

Content-Length: 216

Content-Tupe: text/html: charset=izo-2859-1

¥-Pad: avoid browser bug

<IDOCTYPE HTHL PUBLIC "-//IETF//DTD HTHL 2,0/7EN">
<html><heady

<titler302 Found< titlex

<rhead><body>

<hi>Found</hl>

<prThe document has moved <a href="http://tuiki,ddg/
binfview/Bercut" *heredsar  {/p>

</bodyi<shtml>

JaKpHTE HTTPCET Hactpoiine  Coxp,/3arp,

Puc. 15.15. Ipumep omeema vHa HTTP GET-3anpoc
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16.1. O6wme cBepeHUA

UHcTpyMeHT «IIpocMOTp KafpoB»! 103BonsieT BBIMOMHMTDL GuibTpammio Ethernet-
MaKeTOB, MOCTYIAIINX HA TeCTUPYIOIINIL TTOPT, IO CIAEAYIONIUM KPUTEPUSIM:

— MAC-agpec;

— unentuduxratop VLAN;

— TpuopuTeT TpaduKa;

— MPLS-meTKa;

— IP-aapec;

— tun npotokona (UDP, TCP, ICMP);

— Tum Kazapa (unicast, broadcast, multicast);
— pasmep Kajzpa;
— KOHTpPOJIbHAs CyMMa (BepHast WM OMIMOOUHAST).

IMocte HaCTpOV KK TapaMeTpoB puibTpauum (cM. pasgen 16.2 — 16.6) ciemyeT mof-
KI0unTh Tpubop K Ethernet-ceTu 1 HaxXaTh Ha KHOMKY «CtapT». [IprMep pe3ynbTaToB
oT60pa NMakeTOB IIPUBENEH Ha pUCyHKe 16.1. Eciu KaJip He COOTBETCTBYET HU OTHOMY
13 GuIbTPOB, MHGOPMALIMS O €T0 COIEPKUMOM He 0TOGpaskaeTcs.

C nomo1pio KHONIKK  F2 (CTaTUCTMKa/3ar0/I0BKY) BBITIOHSIETCS IIepeKIIoueHIe MexX-
Iy uHbOpMaIyei o CTaTUCTUKE 3aXBaTa M 3aroloBKax makeToB. MeHI0 «CTaTuCTUKa

3axBaTa» OTO6pa)KSIET 06]].[@@ KOJIMYeCTBO IMaKeTOB, COAEP>KMMO€E KOTOPBIX YIOBJI€TBO-
pnI0 3aJaHHBIM KPUTEPUSAM, a TAKXKe CYMMapHO€ KOJIMYeCTBO ITPUHSTBIX GaiiT JaHHBbIX.

B 100 —— — 09:43 = 100 —— - 09:57
MNpocMoTp kappoe CtatncTuka zaxsarta
proto 0806 size B4
0010,865 src dd:3d;7e;04:6511b dat 01:0035e300:00316 MakeTe 5
proto 0900 size B4 BarTw 320

0010,968 src dd:3divei04:E51b dzt 01:00:52100:00:16
prato 0800 size B4

0010,868 src d4:3d;7e:04:6511b dst 01:00:52:00:00:16
proto 0800 size B4

0010,870 src dd4:3d;7e;04:6511b dat FFoffiffoffoffff
proto D806 zize B4

0010,570 src dd4:3divei04:E5:1b dzt 01:00152100:00116
prato 0800 size B4

0011,253 src d433d;7e:04:6511b dst (01:00:52:00:00:16
proto 0800 size B4

CrapT CratucTika HacTpaiikm CrapT Jaronoekn HacTpoiikn

Puc. 16.1. Mentw «IIpocmomp kadpoe» u «Cmamucmuka 3axeama»

!B 6a30By10 KOH(UTYpaLMIo He BXOAMT. [I0CTyTIeH Py JOMOIHUTETLHOM 3aKa3e OITLMMA.

87
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16.2. NapameTpbl punsTpaLUmn

Iyt HACTPOJKY apaMeTpoB (PUIbTpaLUM CJIEAYET IepeiiT B MeHIo «[IpocMoTp Kaj-
POB» U HaKaTh HA KHOMIKY F3  — «HacTpoiiku».

= 100 —— - 10:16

MNpocHoTp Kappos

HacTporkn MAC puneTpa
Hactpomkn YLAN u MPLS guneTpa
Hactporkn IP guneTpa

Puc. 16.2. Mento «IIpocmomp kaopoe»

16.3. Hactpoiku MAC punbTpa

E3 100 —— - 10:18

HacTtpomkk MAC gunsTpa

Mo CRC  Bukn
Mo pnuHe kagpa Bkn
MuH. kagp ©
Makc. kag 64
Buikn
Mo MAC O0O6a
MAC Otnp., 00:00:00:00:00:00
MAC MNonyu, 00:00:00:00:00:00

Brirn Unicast Multicast Broadcast

Puc. 16.3. Menio «<Hacmpotiku MAC ¢unsmpa»

Mo CRC Bblkn — BBIKTIOUUTD QUIBTPALIMIO TT0 TUITY KOHTPOIBHOM CYMMBI.
OK — ¢ubTpoBaTh MakeThl, MMeIOIYie BEPHYIO KOHTPOIBHYIO CYyMMY.
Ownboy. — GuIbTpOBATh MaKeThI C OMIMOKAMM B KOHTPONBHOI CyMMe.

Mo pnuue kappa Bblkn — BBIK/IIOUUTD (GMIIBTPALIMIO 10 ATMHE [aKeTa.
Bk — BKIIOUMTH GUIbTPALIMIO 110 AJMHE NaKeTa. [yana3oH JIMH Kaipa 3a1aeTcsi B
IyHKTaX MeHI0 MuH. kapgp 1 Makc. kaap. Hanpumep, ecin B yHKTe MuH. Kaap ycra-
HOBJIEHO 3HayeHMe «0», a B ITyHKTe Makc. kaap — «64», 13 BXOISILEro MOTOKa JaHHbIX
6yIyT OTOGpaHbI MaKeTsl, A7IMHA KOTOPBIX He MpeBblIlaeT 64 Gaiita.
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Mo Tuny MAC Bbikn — BBIKIIOUUTD GuuibTpanuio o tuny MAC-amgpeca.

Unicast — BKIIOYNTH GUIBTPALIMIO TAKETOB C eAMHUYHOI afpecalieii.

Multicast — BKIIOUMTD GMIBTPAIMIO [TAKETOB C TPYIIIOBOJ aipecareit.

Broadcast — BKTIOUMTD (MUIBTPALIMIO TTAKETOB C IIMPOKOBEIATeIbHO ajipecalyeii.
Mo MAC Bbikn — BeIKITIOUNTD uutbTpanyio no MAC-agpecy.

OtnpasuTenb — BKITIOUUTD (uibTpaimio o MAC-agpecy OTIpaBuTesst, ykazaHHOMY
B ITyHKTe MeHI0 MAC OTnp.

Monyyatens — BKIIOYMTH (ubpTpauuio mo MAC-afmpecy mosmyuyaTesnsi, yKa3aHHOMY
myHkTe MeH1o MAC Monyu.

06a — BIIOYKTH GrutbTpayio o MAC-aipecam OTIIpaBUTEISI U [IOTydaTels, yKa-
3aHHBIM B yHKTax MeH10 MAC Otnp. u MAC Monyu.

16.4. Hactporikn VLAN 1 MPLS ¢dunbtpa

=2 100 — - 16:34

Hactporku YLAN w1 MPLS gunetpa
Mo VLAN ID MR
[}

VLAN ID
Mo YLAN PRI Buikn
VLAN PRI ©

Mo MPLS Label Bwoikn
MPLS Label ©

Mo MPLS COS  Buikn
cos o©

Enrcn Erxn

Puc. 16.4. Menio «<Hacmpotixu VLAN u MPLS ¢unsmpa»

Mo VLAN ID BbikN — BBIKIIOYUTD GUIBTPALINIO 110 3HAUEHWIO uaeHTudukatopa VLAN.
Bkn — ¢unbTpoBaTh MaKeThl CO 3HaYeHMeM uneHTudukaropa VLAN, coBnagaio-
UMM C 3aJaHHBbIM B ITyHKTe MeH10 VLAN ID.

Mo VLAN PRI BbikN — BBIK/IIOYUTD (GMIIBTPALINIO 110 3HAUEHWIO IIPUOPpUTeTa Tpaduka.

Bkn — ¢uibTpoBaTh MaKeThl CO 3HAUEHMEM TpUOPUTETa TpaduKa, COBMAAAI0-
LIYIM C 33JJaHHBIM B ITyHKTe MeHIo VLAN PRI.

Mo MPLS Label

BbikN — BBIKIIIOUUTD GMIIBTPALINIO 110 3HaUeHNI0 MPLS-MeTKnu.
Bkn — BKIIOYNTD (QUIBTPALIMIO TAKETOB €O 3HaUeHreM MPLS-MeTKuM, coBIagao-
LIYIM C 33JJaHHBIM B ITyHKTe MeHIo MPLS Label.

Mo MPLS COS

BbIki — BBIK/TIOUUTD QMIBTPALIMIO TT0 3HAUEHMIO K/1acca O6CTYKMBAHMS MTAKeTa.
Bkn — BrIOUMTH DMUIBTPALIMIO NTAKETOB CO 3HAYEHMEM KiIacca O6CTyKMBaHMS,
COBIMAJAIOUIVM C 3aJaHHBIM B ITyHKTe MeHIo COS.
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16. MNpocmoTp Kaapos

16.5. HacTtpoiku IP punbtpa

ER 100 —— - 16:37

Hactpomkm IP gunsTpa

OTrpauTens
Mo npotokony Bkn

Mo nopty lMonyuaTtens
Mo IP ToS Bkn

[lononHHTeneHWe HacTporkk IP
Src IP ranger 000,000,000, 000-000,000,000, 000
ToS: 0000 Protocoly 000
Dst ports: 00000 — QOO0

Bekn Ornpagumens  Moaydarens 06a

Puc. 16.5. Menw «Hacmpotiku IP ¢unempa»

Mo IP-appecy

Bbikn — BBIKTIOUNTD (uibTpanmio o IP-agpecy.

OTnpasuTens — BKIIOYNTD GyuibTpanyio o IP-agpecy uiau auanasony [IP-agpecos oT-
TIPaBUTeJIS], YKa3aHHbIX B ITYHKTaX MeHI0 [lononHuTenbHble HacTpoitku IP=-1P otn., ot 1
[LononHutenbHble HacTpoliku IP=-IP otn., no.

Monyuatens — BKIOUMTH ubTpaimio mmo IP-agpecy wiu quamnasony IP-aapecos mo-
Jlydateisi, yKa3aHHbBIX B TyHKTax MeHIO [lononHuTensHble HacTporiku IP=-IP non., ot u
[ononHuTenbHble HacTporiku IP=-IP non., go.

06a — BrIOUNTH hubTpanmio o IP-agpecam OTIpaBUTeNS U MOTyYaTeNs, yKa3aH-
HBIM B MeHI0 [lononHuTenbHble HacTpowiku IP.

Mo npotokony

BBIK/T — BBIKTIOUNTD (GUIBTPALIMIO IO 3HAUEHUIO MAEeHTU(UKATOpA TPOTOKOA.
BT — BKIIOYMTH GUIBTPALVMIO 1T0 3HAUEHMIO uAeHTU(dMKATOpa MPOTOKONA, YKa3aH-
HOMY B ITyHKTe MeHIO [lononHuTenbHble HacTpoiiku IP=>MaeHT. nport.

Mo nopty Bbikn — BIKTIOUNTD mbTpanmio o Homepy TCP/UDP mopra.
OtnpaBuTenb — BKIIOYUTb (GWIBTPALMIO TI0 HOMEpPY MIM [AMana3oHy HOMeEpOB
TCP/UDP nopToB OTIIpaBUTeJS], YKa3aHHBIX B ITYHKTax MeHIO [ononHuTenbHble Ha-
cTpoviku IP=-MopT oTn., ot 1 [lononHuTenbHble HacTpoiku IP=-TopT oTn., Ao.
Monyyatens — BKIIOYUTH GUIbTPALIMIO [T0 HOMePY Uiy AnanasoHy Homepos TCP/UDP
MOPTOB MOJNyYaTess, YKa3aHHBIX B IIYHKTax MeHIO [lononHUTENbHble HACTPOWKM
IP=-MopTt non., ot 1 [lononHutenbHble HacTpoiku IP=-lopT non., po.
06a — BBIKTIOUNTD GuibTpanyio mo Homepam TCP/UDP nopToB OTIIpaBUTENS U TMO-
JTydarTeisl, yKasaHHbIM B MeHIO [lononHuTeNbHble HacTpoiku IP.

Mo IP ToS Bbikn — BBIKTIOUNTD GMIBTPALIMIO TIO TUITY 06CTYKMBaHMs [P-TTakeTa.

Bkn — BK/IIOYUTH (GMIBTpALMIO MO TUITY O6CTyKMBaHMs [P-rakeTa, yKa3aHHOMY B
MyHKTe MeHI0 JlononHuTenbHble HacTpoiiku IP=-ToS.
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16.6. AononHuUTeNbHbIe HACTpOMKK IP punbTpa

= 100 —— - 19:17

flononHUTensHe HacTporkn IP

0,0.0.0
IP otn.. pgo

IP non,. oT

IP non.. go
WgenT. npot.
MopT oTn.. oT
MopT oTn.. Ao
MopT non.. ot
MopT non.. ao
ToS

SCOCOOOOCC

o
<
<

Puc. 16.6. Menio «/[ononHumensHsle Hacmpotiku IP»

IP otn., ot IP-appec oTripaBuTesIsl WM Ha4aIbHOe 3HaUYeHMe B CIydae 3aJaHus Ayana3oHa afpecosB.

IP oTn., Ao KoneuHoe 3HaueHme pmamnasoHa IP-ampecos ormpasutens. Eciu TpeGyercs mpoBectu
¢dupTpalyio o ofHOMY 3HaueHMIo I[P-afipeca, B JaHHOM I107Ie C/IelyeT OCTaBUTDb BeJIN-
uyyny 0.0.0.0.

IP non., ot IP-agpec nmomyuaTens uiM HadaabHOe 3HaUeHMe B CJIydae 3alaHus JMana3oHa aipecos.

IP non., no KoHeuHoe 3HauyeHue amanasoHa IP-ampecoB momydatens. Eciu TpeGyercst mpoBecTy
¢dubTpalyio o ofHOMY 3HaueHMIo [P-afpeca, B JaHHOM I10JIe C/IeyeT OCTaBUTDh BeJy-
uyyny 0.0.0.0.

MneHT. npot. 3HaueHye UIeHTU(GKUKAaTOpa MPOTOKOIA.

Mopt otn., oT Homep TCP/UDP nopra oTIIpaBuUTes WM HadyaIbHOe 3HaYeHye B cylydae 3aJaHus Ayana-
30HAa aJpecoB.

Mopt otn., Ao KoneuHoe 3HaueHue auanazona Homepos TCP/UDP nopros otnpasuTesns. Eciu TpeGyeTcst

IPOBeCTy (GMIIBTPALIMIO TI0 OGHOMY 3HAUEHMIO, B JAHHOM II0JIe CJIefyeT OCTAaBUTD BeINYN-
Hy 0.

Mopt non., ot

Homep TCP/UDP nopra noy4aTesst Wiy HadaJbHOE 3HaUEHMe B C/Tydae 3aJaHus AMara-
30Ha aJIPecoB.

Mopt non., ao

KoneuHoe 3HaueHne ayuamnasona Homepos TCP/UDP nopros nonyuaresns. Eciu Tpe6yercst
IIPOBECTY (GUIBTPALIMIO 10 OGHOMY 3HaYEHUIO, B JAHHOM I10J1€ CJIe[lyeT OCTaBUTD BeJINUM-
Hy 0.

ToS

3HaueHne Tnia obcaykuBaHus [P-nakera.
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17. BERT

BERT (Bit Error Rate Test) — TecT, ITO3BOJSIIONINIT OIIPEIETUTh OCHOBHOM OGUTOBBIN
roKa3aTesib KauecTBa KaHaa — «bit error rate» (ko3 @uieHT 6UTOBBIX OMIMOOK), T. €.
OTHOIIIEHME YMCIa OMMOOUHBIX OUT K OGIIEMY KOTMUECTBY MepelaHHbIX OUT. MI3BecT-
Has Ha IPMEMHOM U IlepeJalollieM KOHIle GMHapHAasI 10CIe0BaTebHOCTb IOMeIaeTC s
B Ethernet-kazp, KoTopblit mepenaércs B husmyeckyo cpeny. Ha mpmuémMHoM KOHIIe Mo-
C/1e10BaTeNlbHOCTb CPAaBHUBAETCS C MUCXOLHO, ¥ BhIUMC/IsIeTCSE KOAGOULIMEHT OUTOBBIX
omn6ox. i nogkmoueHus K TDM-ceTu UCITONb3yeTCst KOHBepTep uHTepdeiicoB, KO-
TOPBIiT OCYILECTBISIET Tpeobpas3oBaHue Tpaduka maketHoit cetu (Ethernet) B Tpaduk,
nepegasaembiii B TDM-ceTsx.

TecTupoBaHMe MOXKET ObITb PeajM30BaHO Ha YeThIPEX YPOBHsIX mopenn OSI.

Ha ¢dusuueckom ypoBHe JaHHbBIE OTITPABJISIOTCS YACTSIMU C OTIPEIeTEHHBIM MeX-
KaapoBbiM MHTepBanoM (IFG — Interframe Gap). B 3Tom cydae TecTMpOBaHMe MPO-
BOAUTCS MPU 3aMbIKaHMM Tepefalollleil mapbl ONTOBOJIOKHA Ha MPUHMUMAIOUIYIO (CM.
puc. 17.8) unu ¢ ucnonb3oanueM oyHkumuu «llneiid» (cm. puc. 17.9).

TecroBas Kourp. TecroBas Konrp.
MOCJIeI0BATEIBHOCTD | CyMMa |IFG| MOCJIEIOBATEIILHOCTE | CyMMa

Puc. 17.1. Kadp ¢u3suueckozo yposHs

Ha xkaHaipHOM YpOBHe K JaHHBIM J106aBisieTcst Ethernet-3aronoBoxk, 4To Mo3BosIET
repenaTb TeCTOBbIE TIAKEThI Yepe3 CeTh, KOTOPAsi COMEPKUT YCTPOIICTBA, paboTalolye
Ha BTOpOM ypoBHe mopmenu OSI (Hampumep, ceTeBoit KommyTtaTop (switch)). Crioco6sr
MTOJK/TIOUEHMsI TPUBOPa K TECTUPYEMOIi ceTu MmoKkasaHsl Ha puc. 17.10, 17.11, 17.12.

MAC- TecroBas Konrp.
3aroJIOBOK TI0CJIENOBATEIILHOCTDL Cymma

Puc. 17.2. Kadp KaHanvHozo yposHs

Ha cereBoM ypoBHe faHHbIe oMelnawTcs B IP-maker, a 3arem — B Ethernet-kazap.
OTO MO3BOJISIET TIEPENATh TECTOBBIE MAKETHI YEPE3 CETb, KOTOPAsI COOEPXKUT YCTPOii-
CTBa, paboTalonye Ha KaHAJTbHOM M CETEBOM YPOBHSIX (HAIIPUMED, CETEBOIi KOMMYTa-
TOp, MapupyTu3sarop (router)). Crroco6s! MOAKIIOYEHMS TTPUOOPa K TECTUPYEMOI CeTU
rmoxkasaHsl Ha puc. 17.10, 17.11, 17.12.

MAC- IP- Tecropas Konrp.
3aTOJIOBOK | 3aTOJIOBOK | [OC/IC0BATEILHOCTE | CyMMa

Puc. 17.3. Kadp cemegozo yposHs
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94 17. BERT

Ha tpancnoprHom ypoBHe dopmupyetcs Ethernet-kanp, cogepskauiuit IP- u UDP-
3aroJIoBOK, YTO MTO3BOJISIET ITepefaTh TeCTOBYIO IT0CJIeN0BATEIbHOCTD C MCIIONb30BAHM -
€M TPaHCIOPTHBIX MPOTOKOIOB. CIIOCOGHI MOAK/ITIOUEHMS TPUGOPa K TECTUPYEMOIt CeTH
rmoxkasaHsl Ha puc. 17.10, 17.11, 17.12.

MAC- 1P- UDP- Tecrosas Kowurp.

3aroJI0OBOK |3ar0JIOBOK | 3ar0JIOBOK ([I0CJIEA0BATC/IbBHOCTL| CyMMa

Puc. 17.4. Kadp mpaxHcnopmHozo yposHs

Mo —— ER -  —27.2dBm__07 20
BERT

ET 00:00:04 RT  00:59:56

BITs 2.587e+05
EBITs ©0.000e+00 BER 0,000e+00

TX Err ———

LSS 0 #LSS 0,000

LOS o #LOS 0,000
CrapT Ber, Ow, Coxp,/3arp.

Puc. 17.5. Oxpan «BERT»

ET Bpems, npouieniee ¢ Havyaia Tecra

RT Bpems, ocTaBlieecs: 4O OKOHYaHMS TecTa

BITs KonnuecTBo MPUHSATBIX GUT

EBITs KonnuecTBo OmnMb60UHbIX GUT

BER OTHOILIIeHMe KOJIMYECTBA OMMOOUHBIX OUT K 06IIEMY UMCITY IIPUHSITHIX OUT

TX Err KonnuecTBo 106aBIEHHBIX BPYYHYIO OIIMGOK

LSS Bpems1, B TeyeHMe KOTOPOrO HAGIIIONAIACh [TOTEPS] CMHXPOHMU3ALMY TeCTOBO
10C/IeI0BaTeNIbHOCTI

%LSS OTHOLIeHMe BpeMeH!, B TedeHue KOTOPOro Hab/Ioanach moTepst CUHXPOHMU-

3alMM TeCTOBOJ MOC/Ie0BaTeIbHOCTY, KO BpDeMeH!, MpolleneMy ¢ Hadaua
TecTa (B IIPOLIeHTaX)

LOS Bpems, B TeueHMe KOTOPOTO CUTHAI OTCYTCTBOBA

%LOS OTHoOLIeHVe BpeMeHM, B Te4eHye KOTOPOT0 CUTHAJI OTCYTCTBOBAJI, KO BpeMeHH,
MpOIIeIeMy C HaYasa Tecta (B MPOIeHTax)

Hactpoiikn Ilepexon B meH1o «Hactpoiiku BERT»

ITpumeuanue: LSS 5T0 COCTOSIHME OTCYTCTBUS CMHXPOHMU3ALMY C IPMHUMAEMbIMU JaH-
HBIMM, IIPM KOTOPOM HET BO3MOKHOCTM OlieHMBaTh rapameTp BER. BosamoxkHbie mpu-
YMHBI OTCYTCTBUS CMHXPOHU3ALUN:
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— HeCOOTBETCTBUE TeCTOBbIX IMOC/IelOBaTeNbHOCTE (HallpuMep, Ha MpuémMe HacTpo-
eHa IICII 2e15, a B kaHase repegaércs I1CIT 2e23);

— KaHaj, B KOTOPOM IepefaéTcs MOCIeA0BaTeTbHOCTh, MMEET CIMIITKOM BBICOKMIA
ypoBeHb BER (mmoporoBoe 3HaueHue coctasisiet 0,01).

HpI/I Ha)kaTuM Ha KHOIIKYy = F2

MIPOMCXOOUT BCTaBKa OIHOI OMTOBOI OIIMOKM B Te-

CTOBYIO IIOC/IEOBATEIbHOCTb. KOMMUECTBO CreHepupoBaHHbIX OUIMOOK 0TOGpaskaeTcst

B cTpoke TX Err.

[Tpu HaskaTuy Ha KinaBumry F4 («Coxp./3arp.») OCYyIIeCcTBIISIETCS ITepexo]i B MeHIO, B

KOTOPOM BO3MOKEH BBIBOZ, MHGOPMAIIMYU O COXPAHEHHBIX M3MepeHusX (- F1 ), coxpa-

HeHMe pe3yJabTaTOB U MapaMeTpoB TeCcToB ( F2 ), a Takke 3arpyska ( F3 ) u yhaseHue

(' F4 ) COXpaHEHHBIX Pe3yAbTaTOB ¥ IapaMETPOB U3MEpPEHUI.

o ——ER

£-40dBmm

17:29

BERT

Hac

PORKKM

YpoBeHs N

Tuvn nocn.
MNonea,
Harpyaka (L2}
NAMTENEHOCTE
Pazsmep kapgpa
MuH, kagp
Makc. kapp

Monbz.
AABBCCDD
100 “
999:59:09
CryuaiHbem
64

64

Tononorua TecToB
3aronoBok

1 2

3

Puc. 17.6. Mento «Hacmpotiku BERT»

YpoBeHb

Bs160p ypoBHst Mozenu OSI, Ha KOTOPOM GyHeT IPOBOAUTHCS TECT:

— 1 — dwusnyeckuit ypoBeHs;

— 2 — KaHa/IbHbIN ypoBeHb (MAC);

— 3 — ceTeBoii yposeHb (IP);

— 4 — rtpaHcniopTHblii ypoBeHb (TCP/UDP).

Tun nocn.

Bb160p CTaH,E[apTHOIZ MUY 3a7jaBaeMoii II0Ib30BaTe/IeM TeCTOBOI MocIeo-

BaTeJIbHOCTHU.

Monb3.

BBog, onb30BaTenbCcKoi MOC/IeA0BaTeTIbHOCTH.

Harpyska (L2)

3uauenne nHdopmainonnoi (L2) ckopocty B mpotienTax (- F1 ), B k6ut/c

(' F2 )y B M6ut/c ( F3 ).

OnutenbHoCTb

3amaHue BpeMeHU usMepeHusi. MakcumanbHoe 3HaueHne — 99:59:59, omn-
ums LBERT (cm. paspen 24.7 u npuinoxenue D.4) NM03Bo/sieT yBeIUUUTD

IJIUTENbHOCTD TecTa 1o 999:59:59.
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17. BERT

Pa3smep kagpa

Ecmu BbIGpaHO «CrryyaiiHplil», TO pasmep Kajpa GyleT M3MEeHSIThCS IO
PaBHOMEPHOMY 3aKOHY B 3a[IlaHHbIX Ipefesax (ITyHKTbl MeHI0 MUH. kaap,
Makc. kaap).

Eciu BbI6paHo «ITOCTOSIHHBIf», TO /1/IS TECTMPOBAHMS GYIYT UCIIONb30BATh-
51 Kafipbl, pasMep KOTOPhIX 3aaéTcs B MyHKTe MeHio Kaap.

Kanp

BBop pa3mepa Kajapa JaHHbIX.

Tononorus TectoB

Iepexon B MeH10 «Toronorus» (cM. pasnen 7.2).

3aronoBokK

ITepexop, B MeHIO «3arojioBok» (CM. paspen 7.3).

IMocnemoBaTebHOCTY, UCTIO/Ib3yeMble 151 TeCTUPOBAHMSI, COOTBETCTBYIOT peKOMEeH-
nmatyu ITU-T 0.150 [6] v ipencTaBieHbl B Tabauie A.9.

17.1. BERT. HacTtpo#ika MPLS

CTek MeTOK [jIs1 TeCTUpPOBaHMs 3a1aétcs B MeHI0 «MPLS»: M3amepenus = «BERT» =
«HacTpoiikn» = «3aronoBok» = «JlonomHUTenbHO» = «MPLS».

o — ER -  —07.2dBm_07:34

CTek MeTOoK

MeTka
MPLS COS
TTL
MeTka
MPLS COS
TTL
MeTka
MPLS COS
TTL

]
=]

HOOSOOI—‘OOH
=]

]
=]

[ 1 2 2

Puc. 17.7. MeHio «MPLS»

Kon-Bo MeToK

Boi60p KomyecTBa METOK (OT 1 0 3), KOTOpOoe GymeT 06aBIeHO B repesia-
BaeMblif ITaKerT.

MeTka 3HaveHye MeTKN.
MPLS COS Kiacc o6CTy>kMBaHms MakerTa.
TTL Bpemsi xk13HM nIakeTa ¢ MeTKOIA.
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17.2. BapuaHTbl NOAKJIIOYEHUS

¢usnueckas cpena (kabenp)

/

Puc. 17.8. TecmuposaHue Ha usuueckom ypoee (8apuanm 1)

2%

@

| Se00
flooeo®
0000,

Puc. 17.9. TecmuposaHue Ha u3uueckom ypoeHe (8apuanm 2)

avyka KaJpoB

i Ethernet-cetp
- rouBeprep Mo of TPOM_cors ) 1 =
S = l i

% - TakeT ¢ ONIMOKOM B TECTOBOM MOCIIEI0BATEILHOCTH

Puc. 17.10. TecmupogaHue Ha KaHANbHOM/cemesom yposHe (gapuaum 1)
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17. BERT

T1a4Ka Kajpos
(] Ethernet-cets
swittch/ ; lneid
router —_ -
OO\ meooo

X - IaKeT ¢ OMHUOKOH B TECTOBOI MOCIEI0BATEIbHOCTH

Puc. 17.11. TecmuposaHue Ha KaHAn1bHOM/cemesom ypoeHe (sapuanm 2)

I1avKa KaapoB

I
X

KOHBEpTED Hneiid
nuTepdeiicon -

X - IaKeT ¢ OUIMOKOH B TECTOBOM II0C/IEIOBATEIILHOCTH

Puc. 17.12. TecmupogaHue Ha KaHANbHOM/cemesom yposHe (sapuanm 3)



18. Bapuauus 3aaepixku

BaskHoi1 3amaueii mpu aHanm3se Ethernet-ceTteit iBsieTcs onpeaesieHye MaKeTHOTO IKAT-
Tepa 1 3a7ep>kku. B coorBeTcTBUM ¢ MeToauKoi RFC 4689 [5], makeTHbI IKUTTEP — 3TO
abCosIoTHAs pa3sHOCTh 3a/IePyKEK PACIIPOCTPAHEHNS JBYX TOC/IIENOBATEIbHO TPUHSITHIX
MaKeTOB, MPMHAIJIeXKAIMX OGHOMY ITOTOKY JaHHBIX. DTOT IMapamMeTp MUCII0Ib3yeTCs IS
OIIEHK!M BO3MOXHOCTY CETU IepeaBaTh YyBCTBUTENbHBIN K 3aepXkaM Tpaduk, Ta-
KO, KaK B0 Mau peub. OYHKIMS aHA/IM3a TAKETHOTO IKMUTTEpa U pacIipeeneHust
3aJleps>KKU SIBJISIETCST OTILIMeNA.

WO 106 SR - —2.6dBm__16:14

Bapuauma sagepxkm

0T4UeT Mo AXMTTEPY
ET 00:00:31 RT 00:00:29
PKTs 4,69%e+08
000Ps Q,000e+00 #000Ps  ©,000
INOPs 4,699%e+08 AINOPs100, 000

< 100 ms #PKTs 100,000
>= 100 ms #PKTs 0,000

HacTtporkn

CrapT Jagepwra  Pacnpegensmue Coxp,/3arp.

Puc. 18.1. 3kpan «Bapuayus 3adepycku. Omuém no oxcummepy»

ET Bpems, nporieniee ¢ Hayaaa TecTa.

RT Bpemsi, ocTaBieecst 10 OKOHUAHUS TECTa.

PKTs O6111ee KOMMYECTBO TIPUHSITHIX TAKETOB.

000Ps KonnuecTBo MakeTOB, IPUHSITHIX HE B TOM MOPSIZKE, B KOTOPOM OHM GbUTM OTIIPABJIEHBDI.

%000Ps KonnuecTBo makeToB, IPUHSTHIX HE B TOM IOPSIIKE, B KOTOPOM OHY GbLIV TIepeiaHbl, B
MIPOLIEHTAX OT OBIIEro KOMMYECTBA IPUHSITHIX TAKETOB.

INOPs KomnnuecTBO 1akeToB, IPMHSTBIX B TOM e IOPsIAKe, B KOTOPOM OHY GbUIM OTIIPABJIEHBI.

%INOPs KonmuecTBo MMakeToB, MPMHATHIX B TOM JKe TOPSIIKe, B KOTOPOM OHM 6bLIM OTITPABJIEHbI,

B IIPOLIEHTAaxX OT 06H.IEI‘0 Ko/JM4yecTBa NPUHATHIX ITaKeTOB.

< ms %PKTs KonyuecTBO MPUHSITHIX TAKETOB (TTPOIEHT OT OBIET0 YMC/IA), AKUTTEP/3a0ePsKKa KOTO-
PBIX MeHbIIIe 33JaHHOTO 110pora.
Ipumeuanue: naHHas BeIMUMHA He U3MepSeTCs AJISl 3alepKKU MIPU TIPOBeJeHNsl Te-
CTMPOBaHUS 110 CXeMe, MPeICTaBIeHHOI Ha puc. 19.3. B aToM ciyyae B cTpoke 0ToGpa-
JKaeTcs «n/a».

>=ms %PKTs KonmuecTBo MPUHSITHIX TAKETOB (ITPOIEHT OT OBIEro YicIa), IKUTTeP/3anepskKa KOTO-
PBIX GOJIbIIIe MY PaBHbI 33JaHHOMY ITOPOTY.
Ipumeuanue: naHHasi BeIMYMHA He U3MepsIeTcsl il 3alep>XKKU NPy MPOBeeHMsl Te-
CTMPOBAHMS TI0 CXeMe, MPeCTaBIeHHOo Ha puc. 19.3. B 3ToM c/yyae B CTpoke 0TO6Gpa-
SKaeTcs «n/ax».

Hactpoiiku Tlepexon B MeHI0 «Bapuanus 3agepskku. Hactpoiiku».
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100 18. Bapuauus 3amepxku

IIpy HaxxaTuM Ha KnaBuiny F1 («CTapT») HAaUMHAETCS OIpefieieHNe [KUTTepa 1 3a-
TEePKKY PacipoCTPaHEHNS MTAaKeTOB, TIOCTYMAIOIIMX Ha TECTOBbIN MOPT.

[is1 epekIoueHyst MeXXIy pe3ynbTaTaMy M3MePeHUil (IKUTTep/3aJepKKa) CIeqyeT
HaXMMAaTh Ha KJIaBuIly F2 .

ITpy HaxkaTMM Ha KIaBuiny  F3 («Pacrpepenenne») OCyIECTBISIETCS IIEPEXO/ K 9Kpa-
HY, coilepykaleMy MHQOPMAaLMIO O Pacrpee/ieHny [IDKUTTepa (3a8epKKu).

D 10G_SR - -2,6dBm__16:15
Bapmauyma zagepkkm
PacnpepeneHne axvTTepa

xmrrep.ms [lakeTw. %

0.000.,. 12,500} 100,000
( 12.500... 25,000) 0,000
{ 25.000,.. 37.500) 0,000
{ 37.500... 50,000) 0,000
{ 50,000,,., 62.500) 0,000
{ B62.500... 75.000) 0,000
{ 75.000,,., 87.500) 0,000
{ 87.500... 100.000) 0,000
{ 100,000, ., ) 0,000

CrapT Jagepara Tpadiis Cowp,+Jarp.,

Puc. 18.2. Dkpan «Bapuayus 3adepxku. Pacnpedenenue dxcummepa»

Ha skpaHe oT0o6paskaroTcst ABa CTONIOIA: B IEPBOM MPUBEIEHBI TPAHULIBI TOIBIHTED-
BaJIOB, BO BTOPOM — KOJIMYECTBO MAKeTOB (B MPOLIEHTAX), IXKUTTEP/3aqeP>KKa KOTOPbIX
MOTIaJIN B OIpeeIEHHBIV OAbIHTEPBA/I. BepxHss rpaHuila MHTEpBaia 3aaéTCs B Me-
HIO «Bapuanus 3amep>kku. HacTpoiiku» 1 0603HaueHa Kax «I1opoT akuTTepa, Mc» («I1o-
por 3aziepxxku, Mc»). IHTepBal OT Hy/Isl 40 3aJaHHOTO [Topora JeauTCsl Ha ONpeenéH-
HOEe YM(JIO MOABIHTEPBAJIOB; 10 Pe3y/IbTaTaM TecTa JIJIs KasKA0ro MogbIHTepBasa B Ipa-
BOM CTOJ1011e 0TOGpaskaeTCsl IIPOLIEHT ITAKETOB, IKUTTEP/3ad€PSKKA KOTOPBIX HAXOOUTCS
B 3TUX IIpefienax.

[Ipu HaXXaTMM Ha KnaBuury F3  («[paduk») OCyLIecTBISIeTCS IEPEXOr K 9KpaHy, co-
IepskaileMy rpaduueckoe IpefcTaBieHue paciipesieseHys IakeTHOTo IKUTTepa.

MO 10G SR = —2,.6dBm_ 16:15

NareT. i MakeTHuH LEHTTER
1o

1|

&1

41

21|

Uy 12,5 25,0 3745 S0.0 B2,5 750 8745 100,0 int
LuuTTEp. ns
Janepwea Oraér Coxp,/3arp.

Puc. 18.3. Ixpan «IlakemHslii dxcummep» (zpaguxk)
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IIpy HaxxaTMy Ha KnaBuuly  F4 («Coxp./3arp.») IpOUCXOAUT Ilepexo]i B MEHIO, B KOTO-
POM BO3MOsKeH BBIBOJ MH(POPMALMM O COXPaHEHHBIX M3MepeHusIX (' F1 ), coOXxpaHeHMe

pe3y/bTaTOB U IapaMeTpPOB TeCcTOB ( F2 ), a Takke 3arpyska ( F3 ) u ynajieHue ( F4 )
COXpaHEHHBIX Pe3ybTaTOB U ITapaMeTpPOB M3MepeHmit (cM. paszen 21).

(MmO 10G_SR - —2.6dBm__16:18

Bapuauymsa zagepxkmi
HacTporku

Bkn
Mopor pxmtTepa 100
MNopor sapepkkm 100

NmrensHocTs  00:01:00

leHepaTop TpapWka

Btikn Bxn

Puc. 18.4. Menw «Bapuayus 3adepxcku. Hacmpotiku»

leHepaTtop BxiIoueHme/BbIK/IIOYEHE TeHepaTopa TecToBoro Tpaduka. [Ipy BbIGO-
pe «BkJ» reHepaTop GyneT BKIIOYATHCS IIPU 3aIycKe TecTa «Bapuaums
3aePXKKI».

Mopor axwuTTepa, Mc IToporoBoe 3HaueHye IKUTTepa.

Mopor 3agepxku, MC [ToporoBoe 3HayeHye 3aTePXKKU.

[OnutenbHocTb Bpems npoBefieHust Tecra «Bapuaums 3agepxku». MakcumanpHoe 3Ha-

yeHne — 99:59:59, onums L]T (cm. paspen 24.7 u npunoxxenye D.4) mos-
BOJISIET YBEIMUUTD IJIUTEIBHOCTb aHanmm3a 1o 999:59:59.

leHepaTop Tpaduka ITepexop, B MeHI0 «['eHepaTop Tpadukar.
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19. leHepaTop TpaduKa

OYHKUMS reHepaluy Tpaduka Mo3BoisieT CO34aBaTh TECTOBBIN MOTOK YEThIPEX TU-
TOB:

— «IIOCTOSTHHBIN TpapuK» — reHepaiys MakeToB ¢ HEM3MEHHBIM 3ar0JIOBKOM (CM.
pasgen 19.1);

— MAC flood — nmocnenuue 3 6aiita MAC-ampeca MCTOUHMKA MEHSIIOTCS I10 TICEBIO-
CIy4yaiiHOMY 3aKOHY (CM. paszen 19.2);

— IP flood — mocnmegumii 6aiitT [IP-agpeca mosydyaTenss MEHSIETCS 10 TICeBA0CTyYaii-
HOMY 3aKOHY (cM. pasgen 19.2);

— VLAN flood — 6utst VLAN ID 1 VLAN Priority MeHSIIOTCSI 1O IICEBAOCTYYaliHOMY
3aKOHY (cM. pasgen 19.2).

M3 —-FER - <{-40dBmm_ 15:55

lNeHepaTop Tpagwka

I'eHepauma  Boikn
EERTTETITIIER MAC 9nua

NmrensHocTs  999:59:59

Harpyaka (L2) 100 %
Pazmep kagpa MNocTosAHHBA
Kapgp 168
3aronosok
ET - RT —
Cratuueckuil  MAC duyg WLAN daya IP tnya

Puc. 19.1. Mentw «IeHepamop mpaguka»

leHepauus BkiTtoueHe/BbIKIIOUeHVIe TeHepalyy TeCTOBOTO MOTOKA.

Tun Tpadvka Boi60op THma Tpaduka ajs renepaiyn: mocrosiuubiit, MAC flood, IP flood mam
VLAN flood.

[OnutenbHocTb Bpems, B TeueH1e KOTOPOTO GyAeT IPOMCKOAUTD reHepauys Tpaduka. Mak-

cumaibHoe 3HaueHue — 99:59:59, onums LTG (cm. paspen 24.7 v npuiiosxke-
Hue D.4) 03Bo/sIeT YBeIMUNUTD IJIUTeTbHOCTb FeHepauyu A0 999:59:59.

Harpyska (L2) 3unauenne nHpopmaiyonHoii (L2) ckopoctu B npoueHTax ( F1 ), B k6ut/c
(" F2 ) yutu B Mbut/c ( F3 ).

Pasmep kagpa Ecmn Bbi6paHo «CiydaiiHblii», TO pasmep Kaapa OymeT M3MEHSThCS 110
pPaBHOMEPHOMY 3aKOHY B 3aJaHHBIX Ipefenax (IyHKTHI MeHI0 MuH.Kaap,
Makc. kagp).

Ecut BoIGpaHO [MOCTOAHHBIN, TO AJIS TECTMPOBaHMsI GYAYT UCIOIb30BaThCS
KaZipbl, pa3Mep KOTOPBIX 3a7aéTcsl B IyHKTe MeHIo Kaap.

Kaap Pa3mep kazpa (;m060e 3HaUeHMe B rpefenax ot 64 no 9600 6aiir).

3aronosok Iepexon, B MeHIO «3arol0BOK».
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104 19. TeHepatop Tpaduka

ET Bpewms, mpolenuiee ¢ Hayaia reuepauny Tpaduka.

RT Bpewms1, ocTaBileecst 10 3aBeplieHyst reHepanyy Tpaduka.

19.1. MocTOSAHHbIN TpadUK

@OyHKUMS reHepalyy IIOCTOSIHHOTO TECTOBOT0 TpaduKa MokeT IPUMeHSThCS IIPY OIpe-
JleJIeHUM IKUTTepa UK 3aJlePKKU.

Cy1ecTByeT BO3MOXXHOCTb TeHepalyuy TeCTOBOro I0TOKA M M3MepeHMsl TaKeTHOTro
IDKUTTepa/3amepskku Ha mopty 1G/10G npubopa (cm. puc. 19.2), a Takke reHepaLum Te-
CTOBOTO MOTOKA Ha MOPTY JIOKaJabHOTo mpubopa (bepkyt-ETX mnu bepkyT-ET) u nsme-
PeHMS IKUTTEPA/3aIePXKKI HA ITIOPTY, KOTOPBIN pacronaraeTcs Ha yoaleéHHOM Ipubope
(BepkyT-ETX mnu BepkyTt-ET), cm. puc. 19.3.

| reHepalus TeCTOBOIO II0TOKa

=

opr 1G/10G

OIIPEACIICHUE JUKUTTEPA

Puc. 19.2. I'enepayus nocmosHHozo mpaguxa. Cxema 1

nokanbHbli bepkyT-ETX/BepkyT-ET nuctannuonsslii bepkyT-ETX/bepkyT-ET

TeHEpanud TECTOBOTO IMOTOKAa

|
|
]
nopt 1G/10G
—_— _—
nopr 1G/10G

orpe/ieieHue JUKUTTEpa

Puc. 19.3. I'enepayus nocmosHHozo mpaguxa. Cxema 2

Jlyis mpoBefieHNsT TeCTUPOBaHus pu nopgkaoduenny bepkyr-ETX Kk ceTu B cOOTBeT-
CTBUM CO CXeMOI1, MpecTaBAeHHOIi Ha puc. 19.2, HeO6XOaMMO:

1. IlepeiiTu B MeHI0o «IlapameTpsl ceTu», 3amaTh IP-agpec nmopra 1G/10G win y6e-
IUTBCS, YTO IIpKU6OP monyumi BepHslit IP-anpec o mpotokomry DHCP.
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2. TlepejiTn B MeH10 «Bapmauus 3agepxku. Hactpoiiku»:
— BK/IIOUUTB FreHepaTop TeCTOBOro Tpaduka;
— 3a7aTh TpebyeMyI0 BeIMUINMHY II0POTa;
— 3a7aTh JJIUTEIbHOCTb M3MEPEHMIA.
3. Ilepetitu B MeHI0 «'eHepaTop Tpadmkar:
— BBINIOJIHUTD HACTPOJKY [TapaMeTpOB reHepaLuiy;

— BBIMIOJIHUTb HACTPOIIKY MapaMeTpPOB 3arojoBKa B COOTBETCTBUM C OMIMCAHU-
eM, MpeACTaBAeHHbIM B pasgenax 7.3 u 7.4);

— ecnu B MeHI0 «Bapuanyis sagepskkut. HacTpoiiky» BBIK/I0UEH reHepaTop, BKIII0-
YUTH FeHepanuio TeCTOBOro MOTOKa.

4. TlepeiiTu B MeHIO «Bapuanus 3agepkku. OTUET», HaXkKaTh HA Knapuiry  F1 («CtapT»).

[1jis mpoBefeHysT TeCTUPOBAHUSI TIPU MOAK/II0UEHU M JIOKATBHOTO U JUCTAaHLIIMOHHOTO
rpubopa K CeTu B COOTBETCTBUM CO CXEMOJi, IIpeiCTaB/IeHHOI Ha puc. 19.3, HeoOXoOu-
MO:

1. Ha jiokaJibHOM ¥ Ha AMCTAHI[MOHHOM ITPUOOpe MepeiiTy B MeHi0 «I[lapaMeTpbI ce-
TH», 3a0aTh IP-agpec mopra A win y6eauThCsl, 4YTO MPMUOOP MOTYUIMIT BEPHbIi IP-
anpec o nmporokoay DHCP.

2. Ha nokanpHOM mpubope mepeitTy B MeHIo «[eHepaTop TpabuKar:
— BBITOJIHATb HACTPOIKY MApaMeTPOB reHepanuu;

— BBINOJIHUTD HACTPOJKY MapaMeTPOB 3arojI0BKa B COOTBETCTBUM C OMMUCAHU-
eM, IpeACcTaBAeHHbIM B pasfenax 7.3 u 7.4.

3. Ha mucraHI[MOHHOM IIpMOOpe nepeiiTu B MeHIo «Bapuaiius sagepskku. Hactpoii-
KIn»:

— BBIK/IIOYUTH TEHEPATOP TECTOBOTO TpaduKa;
— 3amaTh TpeOGyeMyI0 BeIMUMHY TIOpPOra;
— 3a[aTh BpeMs MU3MepeHMs.

4. Ha nokajbHOM npubope repeiiTvi B MeHIo «[eHepaTop TpaduKa» 1 BKIIOUUTH re-
Hepaluyio TeCTOBOro Tpaduka.

5. Ha mucraHIMOHHOM IIpMbOpe mepeiiTu B MeHIo «Bapuaiius sagepskku. OTUET»,
HaXXaTb Ha KaaBuury F1 («Crapt»).
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19. TeHepatop Tpaduka

19.2. MAC/IP u VLAN flood

Pesxumbl MAC, IP 1 VLAN flood! 1mo3BosIsiioT IpoM3BecTyt TeperonHeHne afpecHoii
MaMsSTH (Tabauibl KOMMYyTAIMM) KOMMYTaTOpa M OMPeeNnThb, CYIIeCTBYeT JIh B HEM
3alMTa OT TAKOTO B/ aTaK.

[j1st TpOBEeIe s TECTUPOBAHMSI CJIEIYeT:

TMogkmounTs opt 1G/10G mpubopa K KOMMYTaTODYy.

IMepeiity B MeHIo «[TapameTpsl ceTu», 3agath IP-aapec mopra 1G/10G mnu y6e-
IUTBCS, YTO TTPUGOP Momyum BepHblii IP-agpec o mpotokony DHCP.

[epeiiTu B MeHIO «I'eHepaTop Tpabukar:
— BBINOJHUTD HACTPOJKY TapaMeTpPOB TeHepaLuy;

— BBIMIOJIHUTH HACTPOIKY ITapaMeTPOB 3aT0JIOBKA B COOTBETCTBUMU C OMIUCAHU-
eM, [peACTaBAeHHbIM B pasgenax 7.3 u 7.4.

B meH10 «Bapuaums 3agepskku. HacTpoiikm» BKIOUUTDL TeHEPATOP TECTOBOIO Tpa-
¢duka: Ha TeCcTUpyeMoe YCTPOCTBO 6YIYT MIPUXOAUTH ITaKeThl, ComepsKaie pas-
nuunble MAC/IP-anpeca, a Takske VLAN ID u VLAN Priority.

B 6a30BYy10 KOHPUTYPAIMIO He BXOAAT. [IOCTYITHBI IPY IOMOTHUTETbHOM 3aKa3e OTLIMIA.



20. CratucTtuka

ITpn60op BepkyT-ETX ocyiuecTBsieT c60p U 0TOOpaskeHMe CTATUCTUUECKOH nHDOP-
Maluu Mo MpPUHMMaeMOMY U TlepefiaBaeMoMy Tpaduky Ha GU3UIeCKOM, KAHAJIbHOM U
CeTeBOM YPOBHSX B COOTBETCTBUM ¢ meTonukoi RFC 2819.

CraTucTuyeckue JaHHbIE MTPeCTaBlIeHbl Ha HeCKOAbKMX 9KpaHax. [Iy1s1 mepekiove-
HMSI MeXAY 9KpaHaMU MCIIO/Ib3YIOTCS KJIaBUIIN @/@ win F2 / F3 _ Tlpu Ha>kaTuu Ha

KIaBumry F1 («C6poc») MPOUCXOOUT cOPOC CTATUCTUKMA.

20.1. CBoaHas cTaTUCTUKA

EZd 10G ER - ©.3dBm__ 13:08

Cratnctuka

Rx kagpw
Tx kagpw
Rx GanTm
Tx GaATw 88
Rx K6ut/c

CASWe

Chpoc <L >

Puc. 20.1. Sxpax «Cmamucmuxa»

Rx kappbl! KonnyecTBO NMPUHATBIX KaApOB.

Tx kappbl KonnyecTBo nepenaHHbIX KagpoB.

Rx 6aiTbl Yncno mpUHATHIX 6aiiTOB.

Tx 6aitTbl Yucio nepeaHHbIxX 6aiiTOB.

Rx Ké6ut/c Wudopmarnms o TeKyIeit Harpy3ke Ha IPUEMHOIT YaCTH ITOPTA.
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108 20. Cratuctuka

20.2. CraTMCTUMKa NO TUNaM Kaapos

EEd 106G ER - 0.3dBm_ 13 07
CTaTMCTUKa Mo TUNaM Kagpoe
Tvn Rx Tx
Broadcast ] 3
Multicast L] v
Unicast ] [s]
Chpoc <{ 2

Puc. 20.2. 3xpan «Cmamucmuka no munam kaopoe»

Broadcast Kazpsl ¢ IMpoKOBeLaTebHOM afgpecaleil.
Multicast Kagpsl ¢ rpynnoBoit agpecauueii.

Unicast Kazapsl ¢ eqHMYHOI afpecauyeii.

Rx UYuco NpUHSITHIX KaJpOB.

Tx Uucno nepefaHHbIX KaJpOB.

20.3. CraTucTMKa No pasMepaM Kaapos

EZd 10G ER - ©.3dBm__ 13 08

Crar. no pasmepaMm kappoe
Pazmep Rx T:
< 64
64
65..127
128, ,.255
256..511
512,.1023
1024..1518
> 1518

CCooOO0O0o
CoCWOOOOXK

Chpoc <L >

Puc. 20.3. Ixpan «Cmamucmuxa no pazmepam Kaopos»

Pasmep Pasmep kajapa (B Gaiitax).

Rx Ynco NpUHATHIX KaJpoB.

Tx Unucno nepefaHHbIX KapoB.




20.5. CratucTuka: owmbku Kanpos 109

20.4. CraTUCTMUKA NO YPOBHAM

E=d 106G ER - 0.3dBm__ 13:09
CTaTUMCTHKA Mo YpPOBHAM
YpoBeHb Rx
2 L]
3 L]
Chpoc <{ 2

Puc. 20.4. xkpax «Cmamucmuka no ypogHsm»

YpoBeHb 2 KomnuectBo npuHATHIX (RX) KaApOB Ha KAHAJIbHOM yPOBHeE.

YpoBeHb 3 KonnuectBo npuHATHIX (RX) KaApOB Ha CETEBOM YPOBHe.

20.5. CraTucTMKa: OWWMOKHK KaapoB

EEd 106G ER - 0.3dBm_ 13 10
CTaTUCcTHMKa: OWMGKHU KafpoB
Rx
CRC L]
Runt L]
Jabber ]
Chpoc <{ 2

Puc. 20.5. Ixpan «Cmamucmuxa: owubKu Kaopoe»



110 20. Cratuctuka

CRC KonnuecTBO MPUHSATBIX KaApOB, MUMEIOLINX OLUIMOOUHYI0 KOHTPOIBHYIO CyM-
My.
Runt KonyuecTBo IPMHSTHIX TAKETOB JAHHBIX AJIMHOI MeHee 64 6aiiT ¢ TpaBUIb-

HOV KOHTPOJIbHO CyMMOIA.

Jabber KonnuecTBO MPUHSATHIX MTAKETOB JaHHBIX pa3Mepom Gosee 1518 Gaitt, nme-
IOIIMX HeITPaBWIbHYIO KOHTPOJIBHYIO CYMMY.




21. CoxpaHeHue pe3ynbTaTOB TECTOB U CTaTUCTUKMU

MeH10 «Pe3ybTaThl» CIYKUT [IJII TPOCMOTpa MHGOPMALIMY O COXPaHEHHBIX M3Mepe-
HUSX ( F1 ), IJIs1 COXpaHEeHUS pe3y/IbTaToB (B TOM UMC/Ie U CTATUCTUKU) U TTapaMeTpPOB

TeCTOB ( F2 ), a TaKKe [Ji 3arpy3Ku ( F3 ) uau ypaneHus ( F4 ) COXpaHEHHBIX pe3yiib-

TaTOB ¥ MTapaMeTPOB U3MepeHMii.

== 106

ER = ©.3dBm_ 13:11

HMA =

tes
2

DN O AW

10

PezyneTatw
ancK  Bpema coxpadHeHun
t1 20-01-2011 13:11:06

WHdopralua

CoxpaHuTE 3arpyzuTe Ypanute

Puc. 21.1. MeHto «Pe3ynemamal»

Ilnst mpocMoTpa nmoipo6HOo MHpOopMaIMu 0 3arucyu HeOOXOAMMO HaXkaTh Ha KJIaBU-

IIIS] F1

E=d 106G

ER - 0.2dBm 13 12

WA sanucul

Har

Zxo-zanpoc —
Mapupyt

WHpopMaumMsa o 3anucu
testl ( 20-01-2011 13311308 )

Hana Koney

Puc. 21.2. Menw «HHpopmayus o 3anucu»

It coxpaHeHusT JaHHbIX HEO6X0AMMO:

— BBIOPATb HOMED, MOZ, KOTOPBIM OYIYT COXpaHeHbI U3MepeHus;

HaXXaThb @;

BBECTU MM 3allUCH;

— HaXaTb @;
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112 21. CoxpaHeHue pe3ynbTaToB TECTOB U CTaTUCTUKMU

— HaxaTb F2 («COXpaHMUTb»).

[I7s1 3aTPy3KY COXPaHEHHBIX PE3Y/IbTATOB M3MEPEHUI 11 TapaMeTPOB TECTOB HEOOXO0-
VMO

— BBIOpATh HOMED 3aIucH;

— HaxaTb F3 («3arpysuTb»).

Jst yoaneHusi COXpaHEHHBIX pe3yabTaTOB M3MepeHUi HeoOX0IMMO:
— BbIOPATh HOMEP 3aMMUCH, KOTOPYIO HY>KHO YO ATUTB;

— HaxaTb F4 («VYIAIUTH»);

— HaxkaTb F3 («[la»).



22. MapamMeTpbl ceTU

—————— - 73 16

LAN

Macka nogcetu 255_.255,.255.0

NapamMeTpw ceTh
DHCFP  Brkn
IP agpec 192.168.222,155

Wlawz  192,168,222,100
DNS 192.168.222.101

MPLS Bukn

Tect

LA

Puc. 22.1. MeHiw «[lapamempst cemu»

NuTepdeiic Boi6op mHTepdeiica (TecroBoro wav LAN) fj1st HACTPOiKU

DHCP TTpu BrumtoueHyy 37oi GyHKIyy [P-agpec nopra, Mmacka nozacety, IP-
azpec uuto3a u IP-agpec y3na, KOToOpsii comepkut 6a3y DNS, 6ymyT
npefocTaBieHbl TecTepy cepsepoM DHCP aBTomaTmyecku

IP-appec IP-agpec nopta (TectoBoro uau LAN), mapameTpbl KOTOPOTO HacTpa-

MBAIOTCS.
VeraHoButh IP-afpec MO>KHO OHUM U3 JBYX CIIOCOGOB:

— BBecty IP-afpec BpyuHyIO (IIpM 3TOM IyHKT MeHI0 «DHCP»
JIOJDKeH HaXOMTBCS B COCTOSTHUM «BBIKII»);

— monyunTb IP-agpec mo mporokorny DHCP, BbIGpaB MyHKT Me-
Hio «DHCP» 1 HaxkaB Ha kiaBuury  F2  («Bkii»): momydeHHbIN

azmpec GyeT KOPPEKTHBIM, €C/I OTOOPA3UTCS B MTyHKTE MEHIO
«IP-azpec» 1o uctevyeHnu He Gosee yuem 1-2 cekyHI.

Macka nogcetu

OrmpepensieT, Kakasi 4yactb [P-ampeca, yKa3aHHOTO B IPeIbIAYIIEM
ITYHKTE, OTHOCUTCSI K aJpecy CeTH, a Kakasi — K afpecy y3/a B CeT!

LWnio3 [P-appec nuto3a
DNS IP-azpec y3/1a ceTy, KOTOPBIi COnepskUT 6a3y JaHHbIX DNS
MPLS BxiioueHye/BbIKITIOUEHe€ BO3MOXKHOCTY OTIIPAaBKY [TAKeTOB C MeTKa-

MM 7151 TecToBOro ropra u mopta LAN. ITpu Bei6ope 3HaUeHusT «BbIki»
MyHKT MeHI0 MPLS (MeHIo «[TapameTpsl MHTEP(DEIICOB») CTAHOBUTCS
He/IOCTYIIHBIM JJ151 pPelaKTMPOBAHMS

Hpumeuanue: 1P-agpec nuto3a u IP-agpec y3ia ceTu, KOTOPbIil COOepKUT 6a3y JaH-
HbIX DNS, 3a7a10TCs1 He3aBUCUMO [JIS1 K&XKA0TO0 MOopTa.
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23. NapameTpbl UHTEpdeiicoB

g 1060 — - 23:00

MNapaMeTps MHTEpPPercoB

HHuTteppernc IEYad

Pexum fAieTocorn,{1G)
MAC appec ©00:21:CE:10:03:31

ABTOCOMA.
YLAN
MPLS
Tect LAN

Puc. 23.1. Menio «[lapamemposi unmepageticos»

NuTepdeiic Boi60p nHTEpdeiica st HACTPOKU

Pexxum Bei6op pexknma pabots! nHTepdeiica: 10G (gy1st mopra 10G ¢ monynem SFP+
ycra"asiauBaetcs: ckopocts 10 T'6ut/c), 10G(WAN) (WAN-pexxum — Bapu-
aHT 10G Ethernet, agantupoBaHHbIit 11 pa6oTsl B ceTsix OC-192), ABTOCO-
r1.(1G) (pexxum aBTOCOomIacoBanust ajst mopra 1G), 1000/100/10 (ycraHOB-
Ka purcupoBanHoit ckopoctu 1000 M6wut/c, 100 M6uT/C mnm 10 Mout/c ajis
nopra 1G). ITpu Bei6ope «ABTOCOI.(1G)» CTAHOBUTCSI JOCTYITHBIM ITyHKT Me-
HIO «ABTOCOTIIL.»

MAC appec MAC-azpec nopra (A wiv LAN), mapaMeTpbl KOTOPOTO HACTPAaUBaIOTCS
AsTocCorn. Iepexon B MeHIO «ABTOCOITIACOBaHME»

VLAN Iepexon B meH10 «VLAN» (cM. puc. 7.6)

MPLS Tepexon B meHIo «MPLS. uTepdeiic A»

11'Ip1/1 Haxatuy Ha xknasumy F1  (Tlo ymonmuanmio) B kauectBe Tekymero MAC-agpeca moncrasisiercst MAC-
azpec MmopTa, ykasaHHbIi B MeHI0 «MHbopMarms».
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23. MNapameTpbl UHTepdecos

B 100 —— - 11:28
ABTOCOI .
1000 W]
100 Bkn
10 Bkn
Brikn Brn

Puc. 23.2. MeHio «Aemocoznacosavue»

HOns YCTaHOBKHM COeAVHEHMS C TeCTUPYyeMbIM O60py,HOBaHI/IEM B peXXmme aBTOCOIIa-

COBaHMSI HEO6XOOMMO BbIOPATH MpEeANoUYnTaeMble CKOPOCTU
KIaBMII F1 ¥ F2 .

coeaMHeHMs C IIOMOUIbIO

CoenyiHeHue 6y,ueT YCTaHOBJIEHO TOJIBKO B TOM C/Iy4yae, eC/IiM Ha ITPOTUBOIIOIO)KHOM
KOHIIE€ TaKXKe MCITIO/JIb3YeTCA aBTOCOIJIaCOBaHMe, M KaK MMHMMYM OOHa ITpearovymuTae-

Mast CKOpPOCTh coBrmafaeT. CoequHeHMe YCTaHABIMBAETCS Ha
CTY, MaKCUMaJIbHO JI51 060MX YCTPOIICTB.

EEd — ER - —27.4dBm__ 12:32

MPLS. HWuTeppeinc A

Nepepaua

Mprem

fapec LSR: 0,0,0.0
Mepenaqa He CHOMOMMYPHPOBAHA

MpuEn He CKOHBUrYPHPOEAH

Puc. 23.3. Menw «MPLS. Humepdetic A»

MIpeMOYNTaEMOIi CKOPO-

MNepenaya ITepexop B MeHI0 «Ilepenaua».

Mpuém Iepexop B MeH10 «[IpaBuiia npuémar.

Takke Ha 3KpaHe oTo6pakarTcs mapameTpbl MPLS, 3amanHbie B MeHI0 «[Ipuém» u

«[lepemaya».
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= — ER -

—27.4dBm__12:33

MNpaewno
IP nogcetH
Macka nogceTw

Nepepaqa

Appec LSE e«

Buikn
0,0,0,0
255.255.255.0

CTtek MeTOK

Puc. 23.4. Menio «Ilepedaua»

Anpec LSR IP-agpec nHTepdeiica MapmIpyTU3aTOPa, OCYIECTBIISIONIEr0 KOMMY-
TaLMIO [0 METKaM, K KOTOPOMY MO K/IIOUeH pu6op.

Mpasuno BrirroueHMe/BBIKIIIOUEHME TTPaBMiIa Ha OTIIPABKY [TAKeTOB B MOJICETh,
rapaMeTpsl KOTOPO¥i 3aJaI0TCSI HIDKE.

IP noacetn IP-agpec noxceTu.

Macka noacetu

Macka mozceTn.

Crek MeToK

Tlepexon B MeHI0 «CTeK METOK».

EEs — ER - —27.4dBm__ 12:34

CTeKk MeTOoK
2
MeTtka ©
MPLS COS5 ©

TTL 128
Metka ©
MPLS CO5 ©

TTL 128
MeTtka ©
MPLS COS5 ©

TTL 128

BEtikn 1 2z 3

Puc. 23.5. Menio «Cmex memok»

Kon-Bo meTokK

Bbi60p KonmmyecTBa MeToK (OT 1 7o 3), KoTopoe GyneTr mo6aBieHO B
repeiaBaeMblii MakeT.

MeTka 3HaveHye MeTKN.
MPLS COS Kiacc o6cmyskuBaHmst IIakeTa.
TTL Bpems sku3HM rakeTa ¢ METKOI.
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== — ER - —27.4dBm__12:3%
Mpaeuna npuema
2
Metka 1 ©
MeTtka 2 ©
MeTtka 3 ©
Brikn 1 2 E

Puc. 23.6. MeHio «[Ipasuna npuéma»

Kon-Bo MeTok BbI60p KO/IM4yeCcTBa METOK B IIPMHMMAaeMBbIX ITaKeTax.

Metka 1, MeTka 2, MeTka 3 3HaueHye MeTKU.




24. YcTaHOBKM Npubopa

24.1. HacTtpoika gucnnes

EZd —— ER -  —27.4dBm_ 12 41

[vcnnern 1 np.

H 14 %
Aprocte [l 18 %
UeetHocTe [l 20 %
KontpactHocTe 28 %

3eyk knaBuum Brn

LCD aBTOBHKA Bhikn
ABTOBHKAWMEHMe Bhikn

Puc. 24.1. MeHio «/[ucnaeti u np.»

SIPKOCTb MHAMK.

Vi3MeHeHMe SIPKOCTY CBETOAMOSHBIX MHAMKATOPOB JIMLIEBOI TIaHeIu Kopryca
npubopa.

ﬂpKOCTb V3meHeHnne SIPKOCTH ITOACBETKM 3KpaHa.
LiseTHOCTb V3MeHeHMe LIBETHOCTU M306pa)KeHI/IF{.
KOHTpaCTHOCTb V3meHeHne KOHTPaCTHOCTU I/l306pa)KeHI/[${.

3BYK KNaBULL

BriroueHne/BbIKIIIOUEHME 3BYKa Ha)KaTUA KJIaBUIII.

LCD aBTOBbBIK/.

B mose MOXXHO 3a7aBaTh CJIefyloNye 3HaAYeHNsI aBTOMATIUECKOTO BBIK/IIOUe-
HMs nopcBeTku: Boiki, 20 ¢, 40 ¢, 60 ¢; o151 yBenuueHus BpeMeHM aBTOHOMHO
paboThl BBIOEPUTE MUHMMAIbHOE 3HAUEHME.

ABTOBbIKNOYEHNE

B rore MOKHO 3aaBaTh CJIeyIOlye 3HAYEHMST aBTOMATUUECKOTO BBIK/TIOUe-
Hus ipubopa: Beiki, 1, 5, 10 MuHYT.
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120 24. YctaHoBKM npubopa

24.2. OCHOBHbIE€ HaCTPOMKH

E=d — ER - —27.4dBm__ 12:42

OCHOBHBE HACTPOMKM
A=k RUS

flata  20-01-2011
12:42:50

Puc. 24.2. Menio «OcHO8Hble HACMPOUKU»

A3bIK CmeHa s13bika MHTepdeiica.
OaTta YcraHOBKa JaThl.
Bpems YcTaHOBKA BpeMeHU.

24.3. Uudopmauusa

= — FR - —27.4dBm__ 12 43

WHipopmaums
MCU w.0.0.5-4
5YS FPGA v
EXP FPGA w
BOOT v,
FILES w.0.
HWREY b(2.2/2,1)
S/N 8004
MAC A 00:21:CE:10:00:21
MAC LAN 00:21:CE:10:00:22

{c) MeTpoTek

WHpoprayua Bpeta

Puc. 24.3. dxpan «HUHpopmayus»

MCU Bepcust mporpammbsr MCU.

SYS FPGA Bepcus mukpokopa system FPGA.
EXP FPGA Bepcus mukpokoza expansion FPGA.
BOOT Bepcust 3arpysumka.

FILES Bepcust ¢aitnoBoit cucTeMBI.




24.4. Akkymynatop 121

HWREV Bepcust MaTepUHCKOI TJIAThI U TUIAThI PACHIMPEHMUS.
S/N CepuitHblit HOMeP.

MAC A MAC agpec nopra A.

MAC LAN MAC appec nopra LAN.

ITpu HaxkaTuM Ha KIaBuIly F2 («Bpemsi») ocylecTBsIeTCs Ilepexof, K 3KpaHy «Bpe-
M1 paboThI».

TeKyu.lee BDEMH DaGOTbI r[pM60pa OT IIOCJIEAHET 0 BKIIIOYEHVSI O HACTOSIIEero MOMeHTa.

Mpenbiaywee Bpemst paboThbl Ipu6GOPa OT MPEAbIAYIIEr0 BKIOYEHNS [0 MPeAbIAYLIEero BbIKIIOUYEHNSL.

24.4. AKKymynartop

= — FR - —27.4dBm__ 12 50

AKKYMYnAaTop

Temnepatypa 50 °C
Hanpsikenme 10200 mB
Tok 1469 mA
EMkocTb 3800/3800 mMAu
Bpema zapspa 2211 c

Puc. 24.4. IxpaH «AkKymynsmop»

Ha srpaHe oto6paskaercst MHGOPMAIVS O COCTOSIHUM aKKyMYJISITOpa: TeMIlepaTypa
(°C), Hanpsikenue (MB), Tok (MA), TeKyLiasi/MakcuMaabHasi EMKOCTb (MAY), BpeMsI 3a-
psima — BpeMms, IIpoliefiee OT Hayaja 3apsa akkKymyssaTopa (c).
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24. YctaHoBKM npubopa

24.5. Temnepartypa

23:18

Temnepatypa

OcHeBHana nnata 40 °C

nmc 48 °C

TpaHcueep 45 °C
WHTepgpencHan nnata 37 °C
AkkymynaTop 28 °C

Puc. 24.5. Menio «Temnepamypa»

Ha skpaHe 0To6GpaskaeTcs TeKyIas TeMIepaTypa pasjiMuyHbIX KOMIIOHEHTOB ITpuéopa.

24.6. CMHXPOHMU3ALUA BpEMEHM

s cuHXpoHU3aLuy BpeMenn’ B mpubope BepkyT-ETX mcronb3yeTcs poTokon PTPv2,
peayn30BaHHbIN B COOTBETCTBUM cO cTaHgapToM IEEE 1588. dyHKIINMSI CMHXPOHM3ALMA
MI03BOJISIET BBIMIONHSTh M3MepeHMe 3alepKKky 1o MeTonuke RFC 2544, a Takke aHa-
JIu3 0 pekoMeHaaiu Y.1564 mpu TecTUpoBaHUM aCMMMETPUUYHBIX KAHAIOB (CM. pas-

nen 10).

EEd 1000 LX

BTB

16 o7

CrHxp

WHrancyn
IP mac

P

n

OHHU3aunA BpeMeHH

BunonHaTe WIE]

Aumus UDP
Tepa ©0.0.0.0
exmum  EZE
omMeH ©

HHpopmaumna

Het la

Puc. 24.6. MeHto «CuHXpoHU3AYUS 8pEMEHU»

MHkancynsaums Boi6op Tuna uukancynsuum: UDP mnu Ethernet.

IP macTepa IP-azmpec cepBepa TOYHOTO BPeMEHM.

! dyHkuys He BXOAMT B 6a30ByI0 KOHMUIYPALNIO, HOCTYITHA IIPY JOHOTHUTEILHOM 3aKa3e OILVMA.



24.7. YnpasneHue onuusMu 123

Pexxum Boi60op pesknma pa6oTsi mpotokona PTPv2: E2E muan P2P.
[omeH Homep nomena.
MHdopmauus ITepexon B MeHI0 «MHbOpMAaIs».

[Mocne BoITIOTHEHMS BCEX HACTPOEK U Mepexofa B MeHI0 «Hopmaliusi» Ha sKpaHe
oTobpasuTtcst coobuieHme «OKUIaHNe CMHXPOHU3aIMN», KOTOPOe 03HAYaeT, UTO IpK-
60D MBITAETCS BHITTOTHUTH CUHXPOHM3AIMIO CMCTEMHOTO BpEMEHM C CEPBEPOM TOUHOTO
BpeMeHM. B ciyuae ycrenrHoi CMHXpOHM3AL MK Ha 9KpaH OyieT BbiBeLeHa MHopMaIus
0 HACTpOJKax cepBepa TOUHOTO BpemeHu (Master) m ocHOBHOro cepBepa (Grandmaster).

EEd 1000 —— - 18:11

CMHXPOHMBBHMH BpemMeHn

MacTep: 00:18:83:FFf:Ffe:00:bl:7d
CMeyeHue s —0,000000056 sec
Sapepxka: 00, 000001072 sec

IpaHpmacTep

ID: 00:18:63:FF:1fe:00:bl:/d
MNpropnteT—1:128 MNproputeT—2:128
WCTouHMK BCTPOSHHBM OCLMANATOR

Puc. 24.7. UHpopmayus o CUHXpOHU3AYUU 8peMEHU

24.7. YnpaBneHue onumamm

Onuusimu sBasttoTcst GyHKIy mpubopa Bepkyt-ETX, mocTymHbIe TPY JOMOTHUTEb-
HOM 3aKase. [IJi akTMBalMy OTLIMIA KoY, CTeHEPMPOBAHHBIN [J151 YKa3aHHOTO Cepuii-
HOTO HOMepa Ipubopa, He06X0AMMO BBECTU HEeITOCPe,CTBeHHO B Ipubope B MeHI0 «O11-
IVW» WIN C VCIIONb30BaHMeM KOMaHZbl yOAJE€HHOIO YIpaBIeHus ats (CM. IMPUIoKe-
Hue B). Criucok omumii mocTaBKy MpeacTaBieH B Tabnuile D.4.
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25. Mpodpunum

B npu6ope bBepkyT-ETX MOKHO CO31aBaTh ITPO(MIN HACTPOEK, UTO MTO3BOJISIET OBICT-
PO BBITTOTTHSITh HACTPOIKY OCHOBHBIX TECTOB M CETEBbIX MHTEPGEICOB MY MPOBEIEHUN
TeCTUPOBAHMSI.

= — FR - —27.4dBm__ 12:53

Mpogrnn
WA npopuna  BpemAa coxpaHeHuA
profilel 20-01-2011 12:52:55

CORNDARLWN

=

CoxpaHuTE 3arpyzmTE Ypanute

Puc. 25.1. Meniwo «IIpogpunu»

Kaskmplit mpoduib HACTPOEK BKITIOYAET B Ce6sI:

— HACTPOJIKM TOIOJIOTMIA, 3aTOJIOBKOB M Pa3MepoB KajpoB maJis TecToB RFC 2544,
Y.1564, BERT, makeTHbI I)KUTTEP, TECTOBBIN MOTOK, a TaKKe MHIUBUAYATbHbIE
HACTPOVIKM [JIsT KQXKIOTO U3 3TUX TECTOB.

— HACTPOIIKM CeTeBbIX MHTEP(EICOB.

— HacTpoiiku [P-yTuinT: sxo-3amnpoc, mapuipyt, TCP-K/IneHT.

st co3manust mpoduiis HACTPOeK HeO6XOAMMO BBITIONIHUTD KeJlaeMble HAaCTPOMKH,
nepeiiTu B MeHIo «IIpodumn», 3a5aTh UM TPOGUIS M HAKaTh Ha KiaBuiry F2  («Co-
XPaHUTD»).

JL71s1 3arpy3KM COXPaHEHHOTO MPOGWIIS UCTIONb3YeTCs KIaBuiia F3  («3arpy3uThby).

KomaHzp! yranéHHOTO yrpaBaeHus AJist paboThl ¢ TPoOUIIMM HACTPOEK OMVICAHbI B
npuwioxXeHun B.
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26. MpoToKkonupoBaHue co6bITUM

Cucrema IIpOTOKOJIMPOBAHMS COOBITUIT 06ecIeunBaeT BbIBO, COOBIIEHMIT O IIPOM30-
HIeIInX COOBITUSAX B MeHIO «JIor», a TaKke B KOHCOJIbHBIN TepMUHA IIPU MOIKII0Ye-
HUM K Ipubopy yepes USB-uHTepdeiic ¥ mpy yoaaéHHOM yIIpaBIeHUM 10 ITPOTOKOTY
TELNET.

K mpoTokonmpyeMbIM COOBITHUSIM OTHOCSITCS:

— 3aIyCK/IIpepbIBaHMe TeCTa;

— BKJIIOYEHMe/BbIKIIIoOUeHMe pexxuma «Illneiid»;

— U3MEeHeHMe COCTOSIHUS COeJMHEHNS ;

— MCIONMb30BaHMe mpubopa Ajist yoameéHHOTO TeCTUPOBAHMS;
— BKJIIOUEHME/BBIKIIIOUEHMe TPUb0opa;

— HU3KU 3apsiy 6aTapen.

B ciiyyae BO3HMKHOBEHMS OHOTO U3 TI€PEUMCIEHHBIX BbIIE COOBITUIT B KOHCOMbHBIN
TepMMHaJI/MeHI0 «JIor» GyIeT BhIBeIeHO COObIeHe BUIA:

<paTa> <Bpema> <coobuweHune>

Harnpumep, nipu BroueHnn peskuma «Ilneiid» 2-ro ypoBHSI B KOHCOIbHBI TEPMU-
HaJi GyZIeT BbIBEJIEHO COOBIIeHNE:

2009-10-05| 06:33:31] {Loopback layer 2 on

nara | BpeEMA coobmenne

Puc. 26.1. CoobujeHue o gkntoueHuu pexcuma «netigh»

ITo ymonuaHMIO BbIBOZ, coobiieHmit uepe3 USB-unTepdeiic 1 no nmporokomny TELNET
OTKJTIOUEH. BBIBO/I, COOOIIEHNIT MOKHO BKIIOUNTh/OTK/IIOUUTH C [TOMOIIIbI0 KOMaH/IbI y/a-
JIEHHOTO yIpaBjeHus Log on/off.
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128 26. TpoTokonmMpoBaHue CobbITUi

== — ER -  —27.4dBm_ 12:56

Nor
2011-00-20 12749:50 BERcut-ETX:; power on

OuUCTUTE PeayneTath

Puc. 26.2. MeHio «/Io2»

KnaBuma  F1 («OUMCTUTB») CTYSKUT 71T OUMCTKU coepskumoro 6ydepa. ITpu Haxka-
TUM Ha KJIaBuIlly F4 («Pe3ymbTaTbl») OCYIIECTBSIETCS ITepexo] B MeHI0 «Pe3ynbTaThl»
LTSI COXpaHeHMsT COOBIIeHUH 0 Pou3oIIeqmnx co6pITHusIX. CoObLIeHNST TaksKe coXpa-
HSIIOTCS TPV COXPaHEHWY PEe3Y/IbTaTOB ¥ HACTPOEK 1100020 TecTa.



27. O6HoBNneHue Bepcuia MO npubopa

IMocnenune Bepcuu IO gys mpubopa BepkyT-ETX mocTymHbel B ceTM VHTepHET
(http://www.metrotek.spb.ru). Homepa Tekymux Bepcuii mMporpaMMHOT0 obec-
TeyeHus IpeiCTaB/IeHbl B MeHI0 « THGopManus» («YCTaHOBKY ITpubopar»=-«MHbopManus»).

st o6HOoBAeHMS 1O mpubopa HEO6XOMMO BHITIOIHUTH CJIEAYIOLIMeE NeACTBUS.

1. CkauaTb 1 coxpauutb Ha IIK daiin ¢ 06pasom ¢aitioBoit CUCTEMBI.
2. TTomKMIOUUTb TPUGOP K BHEITHEMY MCTOUHUKY MATAHUS.

3. YcraHoButh coeguHenue c [1IK mo USB (cm. paspen 28.1).
4

. BoiiTu B MeHI0 3arpy3umka. JIjist 3TOro, yaepKuBast KHOTIKY BKIIOUEHMS/BbIK/TIOUEH ST
MMUTaHMs, HasKaTh Ha KHOIIKY aIlllapaTHOro c6poca, pacrookeHHYI0 Ha 60KOBOIt
MaHeJIM KopIryca mpuéopa.

5. B oKHO IIporpaMMbl 6yZieT BbIBeJIEHO COOGIeHNe BUa:
Bercut+ bootloader 0.0.11
Update via XMODEM:
CCCC. ..

6. Ilepeiitu B MeHIo Ilepegaua=-OTrnpaBuTh Gaiti 1 B OTKPHIBIIEMCSI OKHE B I10JIe
Wms daiina ykasaTh MyTh K CKAYaHHOMY paHee (daiiy ¢ o6pasom haitioBoii cu-
CTEMBI.

7. B none IIpotokon Bei6paTh Xmodem. HaskaTh Ha KHOIKY OTIIPaBUTb.

8. Yepe3s 1 cekyHay HauHETCS mpolecc o6HoBeHus: Bepcuii I1O0. ITpu aTOM yKe HET
HeOO6XOIMMOCTHU YAEPKMUBATh KHOITKY BK/TIOUEHNSI/BbIKITIOUEHNST TTUTAHMS.

9. Ecu n3obpakeHue Ha 3KpaHe Mpubopa BOCCTAHOBMIIOCH, ITPOLECC OOHOBIEHMS
MPOILEN ycrelHo. Eciu 13-3a BOSHMKHOBEHMS KaKOro-am6o c60s 06HoBUTD 10
pubopa He YOAI0Ch, CIeIyeT BHIITOMHUTD MPOIEAYPY emé pas.
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28. YpanéHHoe ynpaBieHue

ITpu60op bepkyT-ETX mpenocTapiiseT BO3MOKHOCTb CBSI3Y C IIEPCOHATbHBIM KOMITbIO-
Tepom uepes uHTepdeitc USB 1.1/2.0 mnn nopT LAN. 3T 1103BOMSIET OCYLIECTBIISITD YITPaB-
JieHue MpubopoM B peXXume TepMuHaia, rmo npotrokony TELNET, uepes WWW-unTtepdeiic,
a Takke MPOBOOUTH TeCTUPOBAHME, OCYIIECTB/SITh HACTPONKY MapaMeTpOB aHaIu3a,
MONTYYaTh Pe3y/IbTaThl MU3MEPEHU U BBITIOMHATh OOHOBIEHME BepCuit MPOrpaMMHOTO
obecrieueHmus.

28.1. NoaxknioueHue K MK no uHtepodeicy USB

Inst nopgkmoueHus: mpubopa K K yepes USB-unTepdeiic Heo6xoauMo mpenBapu-
TeJIbHO yCTaHOBUTD ApaiiBep Virtual COM Port. ®aitibl npaiiBepoB AJIs pa3JIMIHBIX OTTe-
pPaLIOHHBIX CUCTEM M YKa3aHMs 10 UX YCTAHOBKE IpeiCTaB/lIeHbl Ha caliTe KOMIIaHUMU
FTDI Chip:
http://www.ftdichip.com/Drivers/VCP.htm.

BsaumopeiicTBue ¢ mpu6OpoM MOXKET 006eCcreunBaThCs KaK C ITOMOIIbIO ITPOrPaMMBbl
HyperTerminal, Bxopsuieit B crangapTHyo mocraBky OC Windows, Tak 1 TepMUHaIb-
HBIMU TIPOTPaMMaMU CTOPOHHUX MPOU3BOUTENEN.

st o6HOBEeHMS Bepcuit IT0 TepMyHaIbHAS POrpaMMa Jo/DKHa 06ecIieunBaTh QyHK-
uyy nepegaunt ¢haityioB Mo MPOTOKOIY X-modem.

B ciiyuae mcrnonb3oBaHus nporpaMmmsl HyperTerminal ajis moaK/IrOUeHns K Tpubo-
py 1o uHTepdeiicy USB He06X0AIMO BBITIOTHUTH C/IeAYIOLIe OefCTBUSI.
1. BrurounTs npubop bepkryTt-ETX.

2. Mopxmountb pubop K USB-mopty I1K ¢ momoIibio Kabess, BXOSILIETO B KOM-
IIJIEKT ITOCTaBKM.

3. 3anyctutbh nporpaMmmy HyperTerminal (ITyck = IIporpammel = CTaHOapTHbIE
= CBs13b = HyperTerminal).

4. 3amaTb UM IOOKJIIOUEHMSI.

5. BoibpaTh mocienoBatenbHbiil mopT (COM-TIOPT), K KOTOPOMY MOIK/IIOUEH Mpu-
60p, 06paTUBLINCH K CTAHZAPTHOMY MPWIOKeHNUI0 [Jycrerdep ycrpoiicts (Mot
KoMIibloTep = CBoiicTBa = O60pygoBaHue = JlucneTyep yCTPONCTB).

6. YCTaHOBUTH C/IeAyIOle TTapaMeTpbl ITOC/IeJ0BaTeIbHOTO MOpPTa:
CkopocTb (6UT/C): 57600

BuTbl JaHHBIX: 8

YETHOCTD: HeT

CromnoBsle 6UTHI: 1

VYripaBiieHMe TTOTOKOM: HeT
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132 28. YpnanéHHoe ynpasneHue

7. Ilocime HaXkaTMs Ha KHONKY OK nporpaMmma HyperTerminal momnbiTaeTcsl yCTaHO-
BUTB COeIMHEHMe C TpM6opoM. [IJ1s TpOoBepKM COeIMHEHMS BBeJuTe KOMaHLy AT,
Mpu6op AOKEH OTBETUTH OK.

IIpumeuanue: oTcyTCTBME OTBETA HA KOMaHAY AT He BIMSIET Ha IIPOLIeAypYy OGHOBIIE-
Hus I10.

28.2. YpanéHHoe ynpasneHue no npotokony TELNET

TELNET (Telecommunication Network) — mpoTokos 151 4OCTYTIA K yIaaéHHOMY ce-
TE€BOMY YCTPOMCTBY. DTOT IIPOTOKOJI IT03BOJIsIeT ronb3oBarento [1K B3aumozneiicTBoBaTh
¢ MpUOOPOM, HAXOMSIIMMCS Ha APYTOM KOHIIE COeMHEHMSI: OCYIIECTBISITh HACTPOIKY
rnapaMeTpoB TeCTOB, IPOCMAaTPUBATh CYL€CTBYIOII/e HACTPOIKN U BBITIOJIHSTh TECTU-
poBaHue.

YnanéuHoe yrpasneHue mo MpoTokony TELNET sieisieTcst omueit'.

BsaumopeiicTBye ¢ Mpu6GOPOM MOXKET OCYIIECTBISIThCS KaK C ITOMOIIBIO TTPOrPaMMBbl
HyperTerminal, Bxopsuieit B crangapTHyo mocraBky OC Windows, Tak 1 TepMUHaIb-
HBIMM IPOTPaMMaMy CTOPOHHUX ITPOU3BOAUTEIIEl, 0OecrieunBaroUMM QyHKLIUY T1e-
penaun dainos o nmportokony TELNET.

Ins ynpasnenus bepkyTt-ETX o mporokony TELNET Heo6X0qMMo BBITOJTHUTH CJie-
Oyroliue geicTBuS.

1. IMopkmrounTb mpubop K 1K yepes TecToBbIit OPT My mopT LAN.
2. HactpouTb ceTeBoe moak/wueHue (CM. pasaein 22).

3. B TepMUHa/IBHOJ ITpOrpaMmMe BBECTU KOMaHIy
telnet IP-apgpec_nopTa

VImMs onb30BaTesis U aposb (10 yMom4aHuio) — admin.

4. BsaumopeiicTBue l'IpI/IGOpOM OCYHIECTBJIAETCS C IIOMOIIbIO KOMaH, IMpeacTaB-
JIEHHBIX B ITPUJIOJKEHUN B.

!B 6a30By10 KOHUTYPALMIO He BXOAMT. [IOCTYITHO NPY AOTOTHUTENLHOM 3aKa3e OMIMNA.
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28.3. YpanéHHoe ynpaBneHue yepes WWW-uHtepdeiic
VnanéHHOe yITpaBieHye’ 03BoMseT IPOCMATPUBATh U COXPAHSTh Ha ITK pe3ybTaTsl
¥ HAaCTPOIKM OCHOBHBIX TECTOB C UCIIOIb30BaHMEM Beb-6pay3epa.
JL71s1 IPOCMOTpA Pe3ynbTaTOB U HACTPOEK TeCTOB He06XOoMMO:
1. TlogxmrounTs pu60p K ITIK yepe3 TecToBbIit mopT miam mopt LAN.
2. HactpouTb ceTeBOe moak/wueHne (CM. pasaein 22).
3. B ampecHyio CTpOKy Be6G-6paysepa BBecTu IP-aipec COOTBETCTBYIOIIETO ITOPTa.

HOns COXpaHeHMA pe3y/IbTaTOB TeCTUPOBAHUA H€O6XO,E[I/IMO:

1. TTomkmrounTb mpmbop K I1K uepes TecToBbIit MOPT M mopt LAN.
2. HactpouTb ceTeBOe moak/wOUeHne (CM. pasaen 22).
3. B azapecHyio CTpOKy Be6-6paysepa BBecTu IP-aipec COOTBETCTBYIOIIETO TIOPTAa.
4. BbIOpaTh TUII pa3aeanuTeIs:
— 3arnaras (comma);
— TOUKa C 3amsToit (semicolon).

5. HaskaTb Ha ccbuiky «Download report». [laHHbIe 6yayT coxpaHeHb! B daiii ¢ pac-
HIVPEHMEM .CSV.

28.4. NMony4yeHne MOMEHTaJIbHbIX CHUMKOB 3KpaHa

JL71st IosTyyeHMsI CHUMKa 3KpaHa pubopa Heo6XoaumMo:

1. TTomkmoounTb mpubop K I1K yepes TecToBbIif MOPT M mopT LAN.
2. HactpouTb ceTeBoe moak/wueHne (CM. pasaein 22).

3. B aapecHyIo CTPOKY Be6-6paysepa BBECTH:
http://IP-agpec_nopta/sshot.

4. Yepe3s HECKOJIBKO CEKYH], CHMMOK 9KpaHa 0TOOpa3suTcs B OKHe Be6-6paysepa I1K.

2B 6a30By10 KOHGUTYPALNIO He BXOAUT. JOCTYITHO TIPM JOMOJHUTETLHOM 3aKa3e OMIIMNA.
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29. MeToauMKa NoBepKu

Hacrosuiumit paszen ycTraHaBAMBAaEeT METOLBI M CpeLCTBa MEPBUYHON U Iepuoguye-
CKOJ1 TOBepKu TecTepa-aHanusaropa certeii Ethernet BepkyT-ETX.

29.1. Onepauuu noBepKu

Ipu npoBefeHUM MOBEPKY TOKHBI ObITh BBITIOMIHEHBI OTIEpAIiM, YKa3aHHbIE B Ta6-
nuite 29.1.

Ta6nauya 29.1. Onepauyuu nosepku

HaumeHnoBaHune onepauun HOMep ITyHKTa BrinonneHne npu mnep- BrinonueHne npu re-

MeTOAUKU BUYHOI TIOBEpPKe pMOIOMYECKOTi TIOBEPKE
BHemHuMi1 ocMOTp 29.7.1 Ha Ha
Omnpenenenue YaCcTOThI 29.7.2 Ia Ha

TECTOBOTO CUTHAJIa MHTEpP-
deiica 1G Ethernet

29.2. CpeactBa NOBEPKMU
[Ipu nnpoBefeHNM MOBEPKU IPUMEHSIETCSI OLHO U3 CJIEAYIOIINX CPEeACTB U3SMEPEHMIA:

— 1mdbpoBoit ociimutorpad ¢ auddepeHIMaTbHBIM BXOLOM C BO3MOKHOCTbIO M3Me-
peHus yactotbl Tektronix TDS 2022;

— yvactoromep Pendulum CNT-69.

JormyckaeTcs 3aMeHa CpeICTB M3MePEeHUIT APYTUMU, 06eCIeunBaroIMMyU Heo6X0am-
MYI0 TOYHOCTb M3MEPEeHUIA.

29.3. Tpeb6oBaHua K KBanudukauum nosepurtenemn

Knposenenuio ucipiTaHU LOTYCKAeTCS IEPCOHAI, 03HaKOMJIEHHBI C pyKOBOACTBOM
0 3KCIUTyaTaiuu npuéopa bepkyT-ETX, npomennmmit MHCTPyKTax o I1TH u IMBI31],
MMEIOIINI TPYIITY 3JIEKTPOOE30ITaCHOCTY He HIKE TPEThel.
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29.4. TpeboBaHMSA K 6€30MaCHOCTU

IIpu npoBegeHUM UCIIBITAHMIT HEOOXOOMMO COGIOAATh TPeOOBaHMSI 6E30MacCHOCTH
o T'OCT 12.3.019, a Taxke o61IMe Mepbl 6e30MacCHOCTH, TIPUBEIEHHBIE B pa3szerne 4.1
HaCTOSIIEr0 PYKOBOACTBA 110 3KCILUTyaTallUMN.

29.5. YcnoBuga noBepKu

WcnibiTanys 1 1oBepKy aHanmsaTopa bepkyT-ETX npoBOAsT B HOPMaJIbHBIX KJIMMa-
TUYECKMX YCIIOBUSAX U IPY HOMMHAJIBHOM HaIIPSDKeHVY MUTAHMS

— TeMmIlepaTypa oKpyxkamwliero Bo3gyxa 0-35 °C;

— OTHOCHUTEJIbHAs BIasKHOCTb Bo3ayxa 40-90 %, 6e3 KOHeHCaTa;

— HaIIpsDKeHMe BHeIIHero MCTOYHMKa nutanus — 19 B.

29.6. MoAaroTtoBKa K NoBepke

Iepen mpoBemeHMEM ITOBEPKY CJIEYET ITPOBEPUTD HATMUME SKCIUTyaTal[MIOHHOI 10-
KyMEHTAIUU Y CPOK EeVICTBUSI CBUAETENLCTB O MOBEPKE HA CPEICTBA TTOBEPKI.

BK/IIOUMTD CpeficTBa MOBEPKY U MIPOTPETh UX B TEUEHME BPeMeHM, YKAa3aHHOTO B MH-
CTPYKIIVY T10 IKCILTyaTaIu.

29.7. MpoBeaeHUe NOBEPKHU

29.7.1. BHewHMUit oCMOTp

Bu3yanbHBIM OCMOTPOM MTPOBEPSIIOT COOTBETCTBIMeE aHa/n3aTopa bepkyT-ETX TexHu-
YeCcKOoi JOKyMeHTalUM B YaCTU KOMIIEKTHOCTM, MapKUPOBKU U YI1akoBKU. [IpoBepsoT
TaKke OTCYTCTBUE BUAMMBIX TOBPEXIEHNI, IIEIOCTHOCTb COEIVTHUTEbHbIX Kabeseil u
pa3bEMOB.
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29.7.2. OnpeaeneHue 4acToTbl TECTOBOro CMrHana

ITpoBepKy YaCTOThI TeCTOBOTO curHana uurepdeiica 1G Ethernet mpoBoasaT B cooT-
BETCTBUU CO CX€MOIJA, IIpeicTaBlIeHHOI1 Ha puc. 29.1.

! OILHMOHAJIBHAS CXeMa
' U3MEPEHHUs

4acTOTOMEp |

TX+

uudpoBoit ocumniorpad
mmrepdefic 1G (RJ-43) ¢ nudpepeHIHaNIbHBIM
npubdopa BepkyT-ETX 100 Om
BXOJIOM C BO3MOYKHOCTBIO
TX- U3MEPEHHs YaCTOTHI

1

Puc. 29.1. Cxema nodknwueHus

JI151 IpOBepKy YaCTOThI TECTOBOTO cUrHaia aHanusaropa bepkyr-ETX aienyert:
1. BRIIOUUTH aHAIU3ATOP.

2. HaxkaTh KOMOMHAIMIO KIaBUII «*+F2». Ha s3kpaHe aHa/M3aTopa 0TO6pasmTCs Co-
ob1ieHMe «BKTIOUEH TeCTOBbIN peskuM 2. [IJIS BbIX0[a HAKMUTE KIaBUIIY BbIxom».

3. [MoaxkaIOUNTb aHAIU3ATOP T10 CXeMe, MpefCTaB/IeHHO Ha puc. 29.1.
4. BBINOJIHUTb U3MEPEHMS, UCITONb3Ys M POBOI ocHyIorpad My 4acTOTOMep.
Insg ananusatopa bepkyT-ETX cornacHo [EEE 802.3 n.40.6.1.1.1 npu BK/IIOUeHUU B

TpaHCUBEpe TeCTOBOTO peXkuma («TeCTOBbI peskuM 2») Ha Tmapax Kabess TOo/DKeH Ha-
6JII0AThCS MePUOAMUECKII CUTHAI € YacToTOo 62,5 MIi4-6250 Ity (=100 ppm).

29.8. OdpopmMneHue pesynbTaToB NOBEPKU

B ciryuae cOOTBETCTBMS aHA/IM3aTOpa TPeGOBAHMSIM, YKa3aHHBIM B TEXHINYECKO 10-
KyMEHTAI[MI, Pe3yIbTaThl IIOBEPKM 0GOPMIISIOT ITyTeM 3aIMCy B paboueM KypHaie u
BbIJJaUM CBUIETEIbCTBA YCTAHOBJIEHHOM (OpMbL. B C/Iydae OTpuIlaTeIbHbIX Pe3y/IbTa-
TOB IMOBEPKM Ha aHAM3aTOP BbIIAIOT M3BeEleHMe O HeITPUTOTHOCTM C YKasaHMeM Ipu-
YMH OpaKOBaHMUS.
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A. CnpaBoYHble Tabnuubl

Ta6nuya A.1. [Ipuopumems! u munst mpaguxa

3HaueHMe Omnmcanue

1 Background

0 (Default) Best Effort

2 Excellent Effort

3 Critical Applications

4 Video

5 Voice

6 Internetwork Control

7 Network Control
Ta6nuua A.2. [Tpuopumemst u munst mpaguxa

3HaueHMe OmnucaHne

1 Background

0 (Default) Best Effort

2 Excellent Effort

3 Critical Applications

4 Video

5 Voice

6 Internetwork Control

7 Network Control

Tunsl Tpaduka Network Control u Internetwork Control 3apesepBupoBaHbI 1151 CO06-
IIeHU yIIpaBaeHus CeThbio. IIpropuTeThI 4 U 5 MOTYT MCIIOIb30BAThCS /11 0CO00 UyB-
CTBUTENILHOTO K 3a/iepkkaM Tpaduka, Takoro, Kak BUAEO MU pedb. IIpMopuTeThl Tpa-
¢duka c 3 o 1 mpegHa3HAUYeHbI /1 pasIMUHBIX 33[1a4 — OT ITOTOKOBBIX IPUIOKEH NI 10
FTP-Tpadwuka, ClocCO6HOTO CITPaBUTHCSI C BO3SMOKHBIMM MoTepsiMu. Kinacc 0 pesepBupy-
eTCs ISl «MaKCMMAJTbHO JTy4Ilieii» TOCTaBKy U MTPUCBAMBAETCS B TEX CTydasik, KOrJa He

cnenMUUMPOBAH HUKAKO IPYToil Kiacc.
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A. CnpaBou4Hble Tabnuubl

Ta6nuua A.3. 3uauenus noss Precedence

3HaueHue Onucanne IIpumeuanue
0 Routine OOGbIUHBIIi IPUOPUTET
1 Priority IIpennoYTUTENbHBIN IPUOPUTET
2 Immediate HemepJieHHbI IpUOpUTET
3 Flash CpOuYHbIit IPUOPUTET
4 Flash Override DKCTPEHHbBII IPUOPUTET
5 CRITIC/ECP Kputnueckuii mpuopureT
6 Internetwork Control MesxceTeBoe ynpaBiieHue
7 Network Control CereBoe yrpaBiieHne
Tabnuya A.4. 3Hauexus nons ToS
3HaueHue Onucanue IIpumeuanue
MMHUMMU3MPOBATH 3afepsKKy. Mcronb3yeTcsi, Korga Bpe-
S MsI [OCTaBKM TaKeTa C MCXOZHOTO CETEeBOrO YCTpOii-
1000 Minimize delay . A yerp
CTBa Ji0 afgpecara (BpeMst OX1aHus1) Hauboree BaXKHO U
JIO/DKHO ObITh MMHMMAaJIbHBIM.
MakcyuManbHasi TTPOMYCKHAsi CIOCOGHOCTDb. YKasbIBaer,
0100 Maximize throughput YTO MaKeT JOJDKEH ObITh IepeHarpaBlieH yepe3 KaHai C
MaKCMMaJIbHOJ IIPOMYCKHOI CII0COGHOCTBIO.
MakcyuManbHast HaI&KHOCTb. VICIonb3yeTcsl, KOrAa Bask-
0010 Maximize reliability HO MIMeTb YBEPEeHHOCTb, UTO JAHHbIE JOCTUTHYT ajipecara
6e3 IIOBTOPHOI! Iepesayn.
MUHMMM3MPOBATh CTOMMOCTb. Vcmonb3yeTcsi, Korga
0001 Minimize monetary cost He06XOmMMO MWHMMM3MPOBATh CTOMMOCTb I€pemaun
JIaHHBIX.
OGbIYHOe 06CTyXKMBaHMe. B 3TOM cTydyae MapLipyTm3a-
0000 All normal VK v puipy

Lust TaKkeTa OTHAETCS Ha yCMOTpeHue IpoBaiiaepa.

Ta6nuya A.5. Knacc o6cnymcueanus mpaguxa u 3nauerue nons DSCP

Knacc Tpadmka

3Hauenue nouast DSCP

Default 000000
AF11 001010
AF12 001100
AF13 001110
AF21 010010
AF22 010100
AF23 010110
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Ta6nuya A.5. Knacc o6cnyxcusanus mpaguxa u 3nauerue nons DSCP (npodosieHue)

AF31 011010
AF32 011100
AF33 011110
AF41 100010
AF42 100100
AF43 100110
EF 101110

Kaskmomy kimaccy o6cmyskuBaHus Tpaduka CTaBUTCS B COOTBETCTBYE OTPeNeIEHHOe
sHaueHue mosist DSCP. B Tabnuile mpuBeIeHbl peKOMeHIyeMble 3HaUeHUsI B COOTBET-
ctBum ¢ metogukamu RFC 2597 [10] m RFC 2598 [11].

Default — «HerapaHTHpoBaHHas nepenava». TpaduKy JaHHOTO Kaacca 06CTyKMBa-
HUSI BBIJIEJSIIOTCSI CeTeBbIe PecypChl, OCTaBIIMeCS] CBOOOLHBIMMY MPU Mepenave Tpaduka
IPYTUX KJIacCOB.

AF (Assured Forwarding) — «rapaHTupoBaHHas nepejaya». VICIomb3yeTcs: OIS 10-
ctaBku Tpaduka 6obiHcTBa TCP-TIpMIOKEeHIT ¢ IpUMEHEeHeM YeThIPEX He3aBU-
cuMbIx AF-KyaccoB. BHYTpu Kaskzoro kiacca [IP-naketam MoskeT 6bITh Ha3HaU€Ha OHA
"3 TPEX OUCIUTUIVH OTOGPAChIBAaHMS MTAKeTa TaHHbBIX (CM. MeToauky RFC 2597 [10]).

EF (Expedited Forwarding) — «Heme[ieHHas nepenavar». [I[pumeHsieTcs: 1jist 06CTy-
KUBaHUS TpadyKa, IYyBCTBUTETHHOIO K 38[J€P’KKaM M TPeOYIONero MMHUMAaIbHOTO IKUT-
Tepa, TaKoro, Kak Buzeo wiu peus (Voice over IP — VoIP).

Tabnuuya A.6. 3nauerue nons ECN

3HaveHue Onmncanne

00 Not-ECT (Not-ECN-Capable Transport) — MOTOK, He TOAIePKUBAIOIIUIT
ECN.

01 ECT (1) (ECN-Capable Transport) — motok, nogaepskusatomiuit ECN.

10 ECT (0) (ECN-Capable Transport) — motok, nopaepsxkusatomuit ECN. Tpak-

TYeTCsl MapLIpyTU3aTopamMu Tak xe, kak 1 ECT (1).

11 CE (Congestion Experienced) — moaTBepkaEHHAsE TieperpysKa.

ECN (Explicit Congestion Notification) — «siBHOe yBe[JoMJIeHMe€ O ITeperpy>keHHOCTM».
YcraHOBKA OGUT JaHHOTO OIS JAeT BO3MOKHOCTh MapIIPyTH3aTOPaM Y3HATh O BO3HMK-
HOBEHUM Meperpy>keHHOCTY Ha MyTU CJIefOBaHMsI LaHHbIX K 3aJaHHOMY Y311y ceTu 6e3
oT6pachIBaHMS MTAKETA.

[Mone ECN omucano B metonuke RFC 3168 [12].

Tab6nuya A.7. Homepa nopmos npomokona TCP/IP

Homep nopTra (MpoTOKOJ) Onmucanue
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A. CnpaBou4Hble Tabnuubl

Tab6nuya A.7. Homepa nopmos npomokona TCP/IP (npodonxcetue)

21 (FTP) TIPOTOKOJ Mepenaun Gaiaos
6e30MacHbIit TPOTOKOJI AJIS1 IATIEHHOTO YIIPABIE€HUS U Tiepeiaun
22 (SSH) "
(aitnos
23 (TELNET) TIPOTOKOJI JJ1s1 OCTYIA K YAAJIEHHOMY CeTeBOMY YCTPOCTBY
25 (SMTP) TIPOTOKOJI Ilepefauy 371eKTPOHHO MTOYThI
80 (HTTP(WWW)) TIPOTOKOII, MCTIONb3YeMblit BeG-6pay3epaMu 1 BeG-cepBepamu
IS iepenaun (aiios
161 (SNMP) TIPOTOKOJI JJ1s1 yIIpaBJIeHus CeTeBbIMMU YCTPOJCTBAMMU
Ta6nuya A.8. OwubKu coeduHeHus
Coob61enne Onmncanmne

protocol not supported

IIPOTOKOJI HE ITOA e P>KUBaeTCsI

can’t assign requested address

HEBO3MOXHO Ha3HAYUTb 3anp0meHHbe/’1 azmpec

network is down

CeTb HELOCTYITHA

network is unreachable

ceTb He paboTaer

network dropped connection on reset

YTEePSIHO COeiIVHEHME C CEThIO

software caused connection abort

nporpaMMHOe obecrieueHne BbI3BAIO paspsbIB cOeaHe-
HUA

connection reset by peer

y3€J1 pa3opBasl COeNMHEHEe

connection timed out

VICTEKJIO BPeMsI OXKMIaHMSI COeAVIHEH WS

connection refused

OTKa3 B COeIVHEHUN

host is down

y3es He OTBeYaeT

no route to host

OTCYTCTBYET MapIIpyT [0 y3/a

Ta6nuya A.9. Tecmogsie nociedosamensHocmu

Tun nocinesoBaTeIbHOCTU

IIpumeHeHMe (PeKOMEHN,.)

2e9-1

Jins onpepneneHust omm6OK (Mpy Mepefave AaHHBIX MO
KaHaJIy CBSI3M CO CKOPOCTbIO He 6onee 14,4 KOUT/C).

2ell-1

Ilast ompeziesieHnst OMMGOK ¥ IKUTTEpa (IIpU Tepesa-
ye JaHHBIX 110 KaHATY CBS3U CO CKOPOCTBIO 64 KOUT/C U
64 x N k6ut/c, rme N — 11e10e 4ncio).

2el5-1

Ilns omipesiesieHnst OMMGOK ¥ IKUTTepa (TIpU Tepesa-
Yye JaHHBIX I10 JIMHUM CBSI3U CO CKOPOCThIO 1544, 2048,
6312, 8448, 32064 u 44 736 K6UT/C).

2e20-1

Ilns onpeneneHust ommGoK (Mpy mepegave Mo KaHaay
CBSI3Y CO CKOPOCTBIO He 6osee 71 KOGUT/C).
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Ta6nauua A.9. Tecmossie nocnedosamensHocmu (NpodoiyceHue)

2e23-1

Ilnst onpeneneHust OMMGOK U IKUTTEpA (P Iepefade
AHHBIX 110 IMHUY CBSI3U CO CKOPOCTbIO 34 368 1 139 264
K6UT/C).

2e29-1, 2e31-1

[lns ornpeneneHus olMGOK (Ipy Iepefave JAHHBIX Ha
BBICOKMX CKOPOCTSIX (6oree 139 264 K6UT/C)).

Tabnuua A.10. Lugpsl, 6ykes! u cuMB0bL

KnaBuma Undpst BykBbI CHUMBOJIBI
D) 1 - L@ / -
2 abc -

3 def -
4 ghi -
@ 5 ikl -
6 mno -
7 pqrs —
8 tuv -
5 o .
0 - R
©) _ _ .
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B. KomaHAabl ynanéHHOro ynpasneHms

Ta6nuya B. 1. Komandst yoanéuHozo ynpasneHust (KOHCONbHbLI MepMUHan)

Komanga Onmncanme
AT ycTasi KOMaH/a, MCIOb3YeTCs [JIsl IPOBEPKY COeAMHEeHMSI
ATR nepesarpyska npuéopa
ATM BBIBOJZ, TEKYIL[MX Pe3y/IbTaTOB M3MepeHuit
ATMN BbIBOJL PESYILTATOR M3MepeHNii, COXpaHEHHBIX TOJ, MOPSIKOBBIM HOMEPOM «N»
(N=1..10)
ATMA BBIBOJ], BCEX COXPAaHEHHBIX Pe3y/IbTaTOB M3MepeHui
ATMI BbIBOZ, MH(OpMAaLIMY 0 COXPaHEHHBIX Pe3y/IbTaTax M3MepeHmit
ATI BbIBOJ MHGOpMaLuu o mpubope
ATH BBIBOZ, CIIPaBKM 10 KOMaH1aM
ATS BBOZ, K/II0Ya (YMCJI0 B IECSITUYHOM BUAE) AJIS aKTUBALMM OILIMIA, K/TIOU BBOOUTCS
cpasy mnocie ats (6e3 npo6esna)
ATC Tiepexof;, B pexkum, B KOTOPOM BO3MO3KHA HaCTPOJiKa 1 3aITyCK TeCTOB (OMIMOHAb-
HO)
Ta6nuya B.2. Komandst yoanénHozo ynpasnenust (TELNET)
Komanpa VHbopmarnys, BBIBOAMMasI B KOHCOMb
RFC 2544
show rfc2544 header src udp Homep UDP-niopTa oTIpaBuTest
show rfc2544 header src mac MAC-aapec oTIpaBuUTeNst

show rfc2544 header src ip

IP-anpec OTIIpaBuUTENS

show rfc2544 header dst udp Homep UDP-niopTa rnonmyyaTesnst

show rfc2544 header dst mac MAC-aapec nosnyJaresis

show rfc2544 header dst ip IP-azipec nomyyaresst

show rfc2544 header vlan count komyecTBo VLAN meToK

show rfc2544 header vlan [1-3] id 3HaueHue uaeHTuduKaropa VLAN
show rfc2544 header vlan [1-3] priority 3HaueHye mpuopureTa Tpaduka

show rfc2544 header mpls count BbIGOD KOMYECTBA METOK

show rfc2544 header mpls [1-3] label 3HavyeHye MeTKU

show rfc2544 header mpls [1-3] cos KJ1acc 06CIY>KMBaHMSI TIAKeTa C METKOI
show rfc2544 header mpls [1-3] ttl BpeMSI KM3HU [TaKeTa C MeTKO

show rfc2544 header autoarp BK/IIOUEHA /1 (QYHKIMS aBTOMATUYECKOTO TPOBEEeHMSI

ARP-3amnpoca
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B. KomaHzabl yoanéHHoro ynpaeneHus

Ta6nuya B.2. Komanost yoanénnozo ynpasnerus (TELNET) (npodonceue)

show rfc2544 header diffserv

BbI6pansl osist IP Precedence u Type of Service mimu mo-
ne DSCP

show rfc2544 header dscp

3HaueHue nosust DSCP

show rfc2544 header precedence

3HayeHye NpuopuTeTa Kagpa

show rfc2544 header tos

TUIT 06CJ'IY)KV[BaH]/l$[ nmaKeTa

show rfc2544 topology remote ip

IP-afgpec gyCcTaHIMOHHOTO TpMUbopa

show rfc2544 throughput duration

IUTUTEIbHOCTD MPOGBI [JIsl aHAIM3a MPOITYCKHOM CIT0-
cobHOCTH, C

show rfc2544 throughput enabled

6YIeT JIM BBIMIOHATBCS TECT OMpeIeNeHNs MPOIyCKHO
CIIOCOOHOCTH

show rfc2544 throughput maxrate

BeIMYMHA Harpyskm Oyl aHajan3a HpOHYCKHOVI C1oco6-
HOCTU

show rfc2544 throughput resolution

BeJIMYMHA PaspelleHyst AJisk aHaIu3a MPOITYCKHOM CIIo-
COGHOCTH

show rfc2544 throughput threshold

BeJIMYMHA TI0OPOra IMOTephb I aHajiu3a MPOIYCKHOM
CIIOCOOHOCTH

show rfc2544 frames [1-9] size

pa3Mep Kajpa, 3alaHHBIN [10Jb30BaTeNeM (WJIM CTaH-
[apTHOe 3HaueHue B COOTBETCTBMM C MeTonukoii RFC
2544)

show rfc2544 frames [1-9] enable

6Y,E[eT JII MICTIOJIb30BATBHCS pasMep Kagpa i IIpoBene-
HUA TeCTUPOBaAHUS

show rfc2544 latency enabled

6YyIeT /11 BBINOHATHCS AaHAIN3 3a[€PKKM PACIIPOCTPa-
HEeHMS KaJpOoB

show rfc2544 latency count

KOJIM4YeCTBO l'[p06 JUIs1 aHai3a 3aJePXKKU

show rfc2544 latency duration

JUTATENbHOCTD MPOGDI 7Sl aHaMM3a 3aA€PKKM PacIpo-
CTpaHeHust KagpoB, ¢

show rfc2544 latency rates src

MCTOYHMK 3HAUeHMIt Harpy3Ku JJIs1 aHa/IM3a 3a[ePXKKU

show rfc2544 latency rates [1-9]

SHAYEeHMs Harpy3Ku OJjIs1 aHalysa 3aJep>KKu

show rfc2544 frameloss enabled

6yueT JI BBITIOJTHATHCA aHAJ/IN3 YPOBHS IMOTEPb KagpPOB

show rfc2544 frameloss duration

JUTUTETbHOCTD TTPOOBI IS aHa/IM3a YPOBHS ITOTEPb Kaji-
poB, ¢

show rfc2544 frameloss steps

KOJIMYECTBO IIarOB M3MEeHEeHMs Harpys3Ku [Jis aHaau3a
YPOBHSI [TOTEPb KaPOB

show rfc2544 frameloss rates start

BeJIMYMHA HAvyaJIbHOM HArpys3Ku AJIs aHaaM3a yPOBHS
MOTepb KaipoB B %

show rfc2544 frameloss rates stop

Be/IYMHA KOHEYHO HarpysKy J7Isl aHaI13a YPOBHSI 110-
Tepb KaApoB B %

show rfc2544 back2back enabled

6yzeT M BBIMTOMHSITHCS aHAIN3 NPefe/IbHOI Harpy3Ku

show rfc2544 back2back count

KO/JIM4YeCcTBo Hp06 JUIS1 aHaln3a npenenbl—[oﬁ Harpyskmu

show rfc2544 back2back duration

JUTATENbHOCTD MTPOGBI [7151 aHaNM3a Ipe/ie/IbHOI Harpys-
KU, C

show rfc2544 back2back rates src

MCTOYHMK 3HAUEHMiI HAarpysKy [isl aHanm3a Ipejesib-
HO Harpysku
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show rfc2544 back2back rates [1-9]

SHaYeHMs HarpysKu IjIst aHaamsa Hpe,ELEJ'IbHOfI Harpysku

show rfc2544 advanced wait

3HaueHue rapamMeTpa «MHTepBaI»

show rfc2544 advanced learn

3HayeHye rnapameTpa «o0yueHye»

rfc2544 start 3aIyCTUTD TeCTbI 10 MeTogyKe RFC 2544

rfc2544 stop OCTaHOBUTH TeCThI 0 MeToauke RFC 2544

rfc2544 results pe3ynbTaThl TecToB 10 MeToavke RFC 2544
Y.1564

show y1564! HAaCTPOIiKM TeCTOB 1Mo pekomeHaanuu Y.1564

show y1564 topology remote ip

IP-agpec OMCTaHIMOHHOTO Iprbopa

show y1564 nservices

KOJIMYeCTBO TECTUPYEMBIX CEPBUCOB

show y1564 service

CepBUC, BBHIOPAaHHbBI C TOMOILIbI0 KOMaHAbI Y1564
service

show y1564 header src mac

MAC-aapec oTpaBuTest

show y1564 header src ip

IP-anpec oTnpaBuTens

show y1564 header src udp

Homep UDP-niopTa oTrpaBuTesst

show y1564 header dst mac MAC-aapec noryJaresst
show y1564 header dst ip IP-anpec momyyatens
show y1564 header dst udp Homep UDP-niopTa ronyyaresnst

show y1564 header vlan count

xonnuectBo VLAN-MeTOK

show y1564 header vlan <1|2|3> id

3HavyeHue ugeHtudukaropa VLAN

show y1564 header vlan <1|2|3> priority

3HayeHue npuopuTeTa Tpapuka

show y1564 header mpls count

KonmuectBo MPLS-meTOK

show y1564 header mpls <1|2|3> label

3HayeHyue MPLS-meTku

show y1564 header mpls <1/2|3> cos

KJIacC 06CIYKMBAHMS ITaKeTa

show y1564 header mpls <1|2|3> ttl

BpeMms JKM3HU ITakeTa C MEeTKO

show y1564 header diffserv

0JIs1, BBIOpAHHbBIE 151 3alaHMsl Ki1acca O6CTyKMBaHMS
Tpaduka

show y1564 header dscp 3HaueHne DSCP-6utoB IP-3aronoBka (cM. Tabn. A.5)
show y1564 header precedence TMIPUOPUTET Kajpa
show y1564 header tos TUIT 06CTykMBaHus [P-makeTa

show y1564 serv_setup cir

3HavYeHye rapaHTVPOBAHHOI IPOITYCKHOM CIIOCOGHOCTH

show y1564 serv_setup eir

3HayeHMe MaKCYMaJIbHO [OOMYCTMMOTIO ITPEBBILIEHUS
CIR

show y1564 sac flr JIOTyCTVIMBII YPOBEHB MOTEPD KaIPOB
show y1564 sac ftd JIOTyCTUMast 3a[iepyKKa PacpoCTpaHeHNsI KaZpoB
show y1564 sac fdv JIOTIyCTVIMOE OTKJIOHEHVe 3aJePKKM PacIpoCTpaHeHMs

KaZpoB

1I'LSICTpO]‘/‘IKI/I 3aroyioBka, CepBucCoOB, roKasaresneit KayecCTBa, 0T06pa)l(a]()TCH AJI cepBuca, BbIﬁpaHHOI‘O C IIOMO-

wpio Komauapl Y1564 service <1-10>
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show y1564 sac avail

BeMYMHa OOCTYITHOCTM KaHajia

show y1564 tests cfg duration

JUTATEbHOCTB IIara /ijist TeCTOB KoHduryparym

show y1564 tests cfg cir

BKJIIOYEH My BbiKIoueH TecT CIR

show y1564 tests cfg steps

KonmnuecTBo 1maroB ajst Tecra CIR

show y1564 tests cfg eir

BKJIIOYEH UM BbIK/IIOUeH TecT EIR

show y1564 tests cfg traf policing

BK/IIOUEeH ywiy BoikItoueH Tect Traffic Policing

show y1564 tests perf enabled

pa3pemeHo M BBIIIOJIHEHVE TeCTa IIPOM3BOAUTEIbHO-
CcTn

show y1564 tests perf duration

OJINTENbHOCTDb T€CTA MPOU3BOANUTENIBHOCTU

y1564 results

pe3y/bTaThl TECTOB 10 pekoMeHmauuyu Y.1564

CnosxHbI Tpadhuk

show ctraf nstreams

KOJIMYECTBO ITOTOKOB JaHHBIX

show ctraf stream

HOMED HaCTpanBaeMoro rnoToka

show ctraf duration

AJIUTENbHOCTD reHepanuym 3aJaHHOr'0 KoJiM4yecTBa IoTo-
KOB

show ctraf header src mac

MAC-apapec oTripaBuTesi

show ctraf header src ip

IP-appec oTipaBuTeNst

show ctraf header src udp

Homep UDP-niopTa oTnipaBuTens

show ctraf header dst mac

MAC-aapec nonyvaTenst

show ctraf header dst ip

[P-anpec nonyvyarenst

show ctraf header dst udp

HoMep UDP-niopTa nomydarernst

show ctraf header vlan count

konnuyectBo VLAN meToK

show ctraf header vlan [1-3] id

3HavyeHue ugeHtTndmukaropa VLAN

show ctraf header vlan [1-3] priority

3HauYeHue npuopuTeTa Tpapuka

show ctraf header mpls count

BbI60]J KO/IM4ecTBa METOK

show ctraf header mpls [1-3] label

3HauYeHMe MeTKU

show ctraf header mpls [1-3] cos

Kjacc O6CIIY)KVIBHHI/I9[ rnaxkeTa ¢ MeTKO¥

show ctraf header mpls [1-3] tt]

BpeMms JKM3HU TaKkeTa C MEeTKO

show ctraf header autoarp

BK/IIOUeHa /1 QYHKIMS aBTOMATUIeCKOTO MPOBeeHMst
ARP-3amnpoca

show ctraf header diffserv

BbIGpansI nons IP Precedence u Type of Service nan mo-
ne DSCP

show ctraf header dscp

3HaveHue rosnst DSCP

show ctraf header precedence

3HaueHue MPUOpUTETA Kajapa

show ctraf header tos

TUIL O6CJ'IY)KI/IB3HVI$( naxkeTta

show ctraf rate 3HaveHye MHHOPMAaLMOHHO CKOPOCTH

show ctraf frame pasmMep Kagpa

ctraf start 3aIyCTUTh FeHepaluio KOMIUIEKCHOTO Tpadyka
ctraf stop OCTaHOBUTb TeHepalio KOMIIEKCHOTO Tpaduka
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ctraf results

Ppe3ybTaThl reHepauyuy KOMIIJIEKCHOTO Tpa(bm(a

BERT

show bert header src mac

MAC-aapec oTipaBuTens:

show bert header src ip

IP-agpec oTmpaBuUTens

show bert header src udp

Homep UDP-mniopTa oTnpaBuTens

show bert header dst mac

MAC-azpec nonyvatenst

show bert header dst ip

IP-appec nomyvaTenst

show bert header dst udp

HoMep UDP-nopta nomy4yaresst

show bert header vlan count

KomuecTBo VLAN meToK

show bert header vlan [1-3] id

3HaueHue uaeHtudukaropa VLAN

show bert header vlan [1-3] priority

3HaueHye npuopureTa Tpaduka

show bert header mpls tx count

BbIﬁOp Ko/Im4yecCcTBa METOK Ha Iriepenavy

show bert header mpls tx [1-3] label

3HauYeHMe MeTKU

show bert header mpls tx [1-3] cos

Kitacc 06CJ'IY)KMB8.HI/I$I rnakeTa ¢ MeTKO

show bert header mpls tx [1-3] ttl

BpeMms JKM3HU TaKeTa C MEeTKO

show bert header autoarp

BK/TIOUEHA /1 (QYHKIMS aBTOMATUYECKOTO MPOBeeHNsI
ARP-3ampoca

show bert header diffserv

BbI6pansl monst IP Precedence u Type of Service mamu mo-
e DSCP

show bert header dscp

3HaveHue rosust DSCP

show bert header precedence

3HayeHye IIpruopuTeTa Kagpa

show bert header tos

TUI OGCTY)KMBAHMS ITaKeTa

show bert frame random min

MMVHMMaJ/IbHOE 3HaUYeH)e pa3Mepa Kagpa B Cjiydyae paB-
HOMEPHOTrO0 3aKOHa pacripeaeieHus

show bert frame random max

MaKCMMasbHOE 3HaYeHMe pa3Mepa Kaapa B Crydae paB-
HOMEPHOT'0 3aKOHA pacrpeneneHns

show bert frame constant

pasMepbl KagpoB O/ TeCTUPOBaAHUS

show bert frame type

3a/1aH CJTy4aliHblii WM IIOCTOSTHHBIV pasMep Kaapa

show bert level

ypoBenb mozenu OSI, Ha KOTOpOM GyJeT MPOBOAUTHCS
TecT

show bert pattern

CTaHOapTHaA TeCToBas MotIeg0BaTeIbHOCTD

show bert user-pattern

TeCTOBas IMOCJIeA0BaTEe/IbHOCTDb, 3aJaHHAs IMOJIb30BaTe-
Jiem

show bert rate

3a/laHHas Harpyska, kb/c

show bert duration

JUINTEIBHOCTb M3MepeHuit

bert start

3anmycTUThb TecT «BERT»

bert stop

OCTaHOBUTDH TecT «BERT»

bert results

pesynbraThl Tecta «BERT»

ITakeTHBI JKUTTEP
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show jitter txgen

BKJ/TIOY€H MJIM BBIK/IIIOUEH Ir'€HepaTop TeCTOBOTrO Tpacbm(a

show jitter threshold

MOPOroBOE 3HAUeHue IKUTTepa, MC

show jitter duration

BpeMmsi U3SMEpeHN [IDKUTTepa

jitter start

3aMyCTUTD TeCT «[[aKeTHBI IKUTTEP»

jitter stop

OCTaHOBUTD TeCT «IlaKeTHBIN IKUTTEp»

jitter results

pesyabraThl TecTa «[[aKeTHbIN IKUTTEP»

TecTOBBIV MOTOK

show txgen header src mac

MAC-aapec oTpaBuTess

show txgen header src ip

IP-anpec oTnpaBuTens

show txgen header src udp

HoMep UDP-nopTta oTripaBuTenst

show txgen header dst mac

MAC-appec nonyvatenst

show txgen header dst ip

IP-appec nomyvatens

show txgen header dst udp

Homep UDP-niopTa nomyvaTens

show txgen header vlan count

konnuectBo VLAN meToK

show txgen header vlan [1-3] id

3HaueHue upeHtubukatopa VLAN

show txgen header vlan [1-3] priority

3HayeHue NpuopuTeTa Tpapuka

show txgen header mpls count

BbIGOD KOMYECTBA METOK

show txgen header mpls [1-3] label

3HayeHVe MeTKU

show txgen header mpls [1-3] cos

KJ1acc 06CTY>KMBaHMSI TIAKeTa C METKO#

show txgen header mpls [1-3 ttl

BpeMmsI JKM3HU ITakeTa C MEeTKO

show txgen header autoarp

BKJTIOUEHA Ji QYHKI[MSI aBTOMATUYECKOTO MTPOBEIEHNS
ARP-3amnpoca

show txgen header diffserv

BbIGpaHbI nosist IP Precedence u Type of Service niau mo-
e DSCP

show txgen header dscp

3HayeHue nosnst DSCP

show txgen header precedence

3HauyeHue NpuopuTeTa Kaapa

show txgen header tos

TUIL 06CJTY)KI/[B3HV[S[ maxKeTa

show txgen frame random min

MUHMMAJIbHOE 3HaYeHye pasMepa Kazpa B ¢Iyyae pas-
HOMEDHOTO 3aKOHA PaCTIpe/ieeH st

show txgen frame random max

MaKCMaJIbHO€ 3HaU€HVe pa3Mepa Kajgpa B crydyae paB-
HOMEPHOTrO 3aKOHa pacripeaeeHus

show txgen frame constant

pa3mMepsl KaipoB [/t TECTUPOBAHMS

show txgen frame type

3a/1aH CJTy4aliHblil WK IOCTOSIHHBI pasMep Kaapa

show txgen duration

JIJTUTEbHOCTh TeHEepalMi TeCTOBOrO TpaduKa

show txgen rate

3a/laHHas Harpyska, kb/c unm %

txgen start

3aMMyCTUTh reHepalnunio TeCTOBOro ITI0OTOKa

txgen stop

OCTaHOBMTD reHepanuio TeECTOBOrO ITIOTOKa

txgen results

pe3y/bTaThl TeHepaly TECTOBOTO MOTOKA




151

Ta6nuya B.2. Komanost yoanénnozo ynpasnerus (TELNET) (npodonxceHtue)

Ineiid

show loopback layer

ypoBeHb llneiida

IMapameTpsI ceTn

show network dhcp

BruItoueHa v yHkuys DHCP miist mopra A

show network ip

IP-appec nopra A

show network subnet

MackKa nmogceTy 4y rmopra A

show network gateway

[P-angpec utto3a fjisi mopta A

show network dns

IP-agpec y3/1a ceTy, KOTODbIN comepskuT 6a3y JaHHBIX
DNS nns nopra A

show lan dhcp

BruTtoueHa jiv pyukuys DHCP myist mopra LAN

show lan ip

IP-appec mopra LAN

show lan subnet

Macka rnogcetu as nopra LAN

show lan gateway

IP-appec nuo3a ajist nopra LAN

IMapameTtps! uaTepdeiicos. Ilopt A

show link

COCTOSIHME COeIVIHeHMST

show ifce mac

MAC-aapec nopta A

show ifce vlan count

konmnuectBo VLAN meToK

show ifce vlan [1-3] id

3HaveHye ugeHTudnkaropa VLAN

show ifce vlan [1-3] priority

3HaveHye npyopurera rpabuxa

show ifce mpls tx Isr

IP-anpec unHTepdeiica MapuIpyT13aToOpa, OCYLIeCTBIs-
0LI[er0 KOMMYTALMIO TT0 METKaM

show ifce mpls tx rule

BK/TFOYE€HO MJIM BBIK/JTFOUEHO ITPaBMJIO Ha OTIIPAaBKY ITake-
TOB B I1OACETH

show ifce mpls tx subnet

IP-anpec noxcetn

show ifce mpls tx mask

Macka nmogcetm

show ifce mpls tx stack count

KOJIMYECTBO METOK, KOTOpOe 6yaeT J06aB/lIeHo B mepe-
JlaBaeMblil [TaKeT

show ifce mpls tx stack [1-3] label

3HaueHMe MeTKU

show ifce mpls tx stack [1-3] cos

Kjacc 06CIIY)KV[B8.HI/IH rnaxkeTa ¢ MeTKO¥

show ifce mpls tx stack [1-3] tt]

BpeMms JKM3HU TaKeTa C MEeTKO

show ifce mpls rx count

KO/JIMYE€CTBO METOK B IIPMHMMAaEMBIX ITaKeTax

show ifce mpls rx [1-3] label

3HauYeHMe MeTKU

IMapameTtps! nuTepdeiicos. Ilopt LAN

show lan mac

MAC-aapec nopra LAN

show lan vlan count

konnuyectBo VLAN meTOK

show lan vlan [1-3] id

3HaueHue uaeHtudukaropa VLAN

show lan vlan [1-3] priority

3HaveHye npyuopurera Tpaduxa

Tectsr TCP/IP

ping

3aITyCTUTD TECT «IX0-3aMPoC»
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CoxpaHeHMe/3arpysKka pe3y/IbTaToB

results save N COXpaHeHye Pe3yabTaToB M3MepeHNt 110J, TOPSAKOBBIM
HoMepoM «N» (N =1 .. 10)

results load N 3arpys3ka pesyJabTaTOB M3MePeHMIi, COXPaHEHHBIX IO,
TOPSAIKOBBIM HOMepOM «N»

results show oTo6paskeHye TeKYIIVX Pe3yTbTaTOB M3MEePEHMit

results show N BBIBOJI, PE3Y/IbTaTOB M3MepEeHMit, COXPAHEHHBIX TIOJ, TI0-
PSILKOBBIM HOMEpOM «N»

results show all BBIBOJI, BCEX COXPAHEHHBIX Pe3y/IbTAaTOB M3MepeHMii

results info BbIBOJ, MHGOPMAIMM O COXPAaHEHHBIX pe3y/bTaTax M3-
MepeHuit

Jlor

log < off | on > BBIK/TIOUEHVe/BKII0OYEeHME CYCTEMBI TPOTOKONMPOBAHNS
COOBITHIT

log show BBIBOJL, COOOIIEHMIA O TPOU3OIIEIIINX COOITUSIX

CraTucTuka
statistics BBIBOJI, CTATUCTUYECKUX JAHHbBIX
O6uIe KOMaHIbI

show version HoMepa Bepcuii [10

exit BBIXOI, 3 KOMAHZHOTO PEXMMa

reboot nepesarpyska npuéopa

help CITMCOK JOCTYITHBIX KOMaH,

configure repexo[, B PeXXuM KOHOUTYpaumu

username M3MeHeHMe VMeHM T10Ib30BaTesNs

password M3MeHeHVe apoJst

show options TIPOCMOTP OTKPBITBIX OTLIMIK

show time TIPOCMOTD TEKYIIero BpeMeH

show date TIPOCMOTP TeKYIIeii JaTbl
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Komanga

IeiicTBUE

RFC 2544

rfc2544 header src udp <int>

ycraHoBUTb HOMep UDP-nopra oTnpa-
BUTEJIS

rfc2544 header src mac <XX:XX:XX:XX:XX:XX>

ycraHoBUTb MAC-azipec OTIipaBUTeNs

rfc2544 header src ip <i.i.i.i>

yCTaHOBUTS IP-anpec OTIpaBuTes

rfc2544 header dst udp <int>

ycraHoBUTb HOMep UDP-nopra momy-
yaresnst

rfc2544 header dst mac <XX:XX:XX:XX:XX:XX>

ycraHoBUTb MAC-azapec roryyaTesns

rfc2544 header dst ip <i.i.i.i>

ycTaHOBUTSH IP-anpec nomyvaTens

rfc2544 header vlan count < off [ 123 >

BbIGpaTh KOM4uecTBO VLAN MeTOK

rfc2544 header vlan [1-3] id <int>

YCTaHOBUTD 3HaYeHMe UIEeHTU(PUKATO-
pa VLAN

rfc2544 header vlan [1-3] priority <int>

YCTaHOBUTH
TpadmKa

3HaueHyue MpUOpUTETA

rfc2544 header mpls count < off | 123 >

BbIGpaTb KOJIM4YeCTBO METOK

rfc2544 header mpls [1-3] label <long>

YCTAaHOBUTDb 3HAYE€HME METKN

rfc2544 header mpls [1-3] cos <int>

YCTAaHOBUTD Kjtacca OGCHY)KI/IBaHI/IH ma-
Kera

rfc2544 header mpls [1-3] ttl <int>

YCTAQaHOBUTb BpeMsl XXU3HM IIakeTa C
MEeTKO

rfc2544 header autoarp < off | on >

BBIK/IIOUUTh/BKITIOYNUTD
(yHKIIMIO aBTOMATUUECKOTO po-
Benenust ARP-3ampoca

rfc2544 header diffserv < prec+tos | dscp >

BbIOpaTh Al BCTaBku monst [P
Precedence u Type of Service wmimn
none DSCP

rfc2544 header dscp text

3agaTh 3HaueHue mnous DSCP, 8 6ut

rfc2544 header precedence <int>

YCTaHOBUTH
Kazpa

3HayeHue ImpuopureTa

rfc2544 header tos text

YCTAaHOBUTDb TUIT 06C}'Iy)KI/[BaHI/I9[ rakeTa

rfc2544 throughput duration <int>

YCTAaHOBUTDL OJINTEIBHOCTh Hp06bl I
aHanmmsa HpOHYCKHOﬁ CIOCOGHOCTH

rfc2544 throughput enabled < no | yes >

3aMpeTUTh/Pa3pelinTb  BBITIOTHEHME
aHaI13a MPOITYCKHOM CIIOCOGHOCTHI

rfc2544 throughput maxrate

YCTAHOBUTb BEJIMUMHY HArpysku IJIst
aHa/M3a MPOIYCKHO CIIOCOGHOCTH

rfc2544 throughput threshold <int>

YCTAaHOBUTDL BE€JIMUMHY ITOpOTra IOTePb
A1 aHa/Insa HpOHyCKHOﬁ CIIOCOGHO-
CcTn

rfc2544 throughput resolution < 101 0.1 |0.01 | 0.001 | 0.0001 >

YCTAaHOBUTHL BEJINYMHY pa3pemeHnst
A1 aHa/IMsa HpOHYCKHOI}’I CIOCOGHO-
CcTn
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rfc2544 frames [1-9] enable < off | on >

3aIpeTUTh/Pa3peliuTh  MCIIONb30Ba-
HYe MpU aHalu3e COOTBETCTBYIOLIETO
pasmepa Kazpa

rfc2544 frames [1-9] size <int>

3aj1aTh pasMep Kajpa

rfc2544 latency enabled < no | yes >

Sal'[peTI/ITb/DB.SDELLU/ITb BBITIOJTHEHME
aHa/M3a 3aJep>KK1 pacrpoCTpaHEeHUA

rfc2544 latency count <int>

YCTaHOBUTDb KOJIMYECTBO 1'[]306 [JI1 aHa-
Ji3a 3aJep>KKM pacrpoCTpaHeHUs

rfc2544 latency duration <int>

YCTAaHOBUTDb OJINTEJIBHOCTh Hp06bl ans
aHa/M3a 3aJep>KK1 pacrIpoCTpaHeHUs

rfc2544 latency rates src <throughput | manually>

3a0aTh UCTOYHMK 3HAUEHUIl Harpys-
k1 (throughput — mpormyckHast cioco6-
HOCTb, manually — BpyuHyio)

rfc2544 latency rates [1-9]

BBECTM 3HAueHWs Harpysku AjIsi Kax-
[oro pa3mepa Kaapa B %

rfc2544 frameloss enabled < no | yes >

3aMpeTUTh/Pa3pelinTb  BBIIIOIHEHUE
aHaI3a YPOBHS ITOTEPh KaZpOB

rfc2544 frameloss duration <int>

YCTAHOBUTD JTIUTEIBHOCTb TPOGBI IJIsk
aHaIM3a YPOBHS ITOTEPb KaZipoB

rfc2544 frameloss steps <int>

YCTAHOBUTb KOJIMYECTBO IIAroB ISk
aHa/lM3a YPOBHS IOTePb KaipoB

rfc2544 frameloss rates start

YCTAHOBUTDb HAuyaJIbHYI0 HAarpy3Ky IJIst
aHa/lM3a YPOBHS MOTePb KapoB B %

rfc2544 frameloss rates stop

YCTQHOBUTb KOHEUHYIO HArpysKy IJist
aHanM3a ypoBHS I0Tepb KafpoB B %

rfc2544 back2back enabled < no | yes >

3aIPeTUTh/Pa3pelinuTh  BBIIOTHEHNE
aHanM3a NpeenbHOI Harpy3Kku

rfc2544 back2back count <int>

YCTAaHOBUTD KOJIMYECTBO P0G JiIsl aHa-
J13a Tpeie/IbHO Harpy3Ku

rfc2544 back2back duration <int>

YCTAaHOBUTH AJIUTETBHOCTD MTPOGBI [JIst
aHa/IM3a Npefie/IbHOM Harpy3Ku

rfc2544 back2back rates src < throughput | manually >

3a0aTh UCTOYHMK 3HAUEHMII Harpys-
k1 (throughput — mpormyckHast croco6-
HOCTb, manually — BpyuHyio)

rfc2544 back2back rates [1-9]

BBECTM 3HAYEHWMI HarpysKu IJIsl Kax-
JIOro pa3Mepa Kajgpa

rfc2544 advanced wait <int>

YCTaHOBUTD 3HAUEHE [TapaMeTpa «MH-
TepBaI»

rfc2544 advanced learn <int>

YCTAHOBMTh  3HAueHMe Iapamerpa
«00yueHmne»

Y.1564

y1564 topology remote ip <i.i.i.i>

ycraHoBKa IP-agpeca 1MCTaHIMOHHOTO
npubopa

y1564 nservices < 1 — 10 >

YCTAHOBKA KOJIMYECTBA TECTUPYEMbIX
CepBUCOB
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y1564 service<1-10>

BBIGOD cepBuCa

y1564 header src mac <XX:XX:XX:XX:XX:XX>

ycraHoBKa MAC-agpeca oTIipaBuTesst

y1564 header src ip <i.i.i.i>

ycraHoBKa [P-afipeca oTrpaBuTesnst

y1564 header src udp <int>

ycraHOBKa HoMepa UDP-1opra oTmpa-
BUTENIS

y1564 header dst mac <XX:XX:XX:XX:XX:XX>

ycraHoBKa MAC-agpeca nomyJarenst

y1564 header dst ip <i.i.i.i>

ycraHoBKa IP-anpeca nomyvarenst

y1564 header dst udp <int>

ycraHoBKa HoMepa UDP-mopra mony-
yaTenst

y1564 header vlan count < off | 1|23 >

ycraHoBKa KonuvectBa VLAN meTok

y1564 header vlan< 1|23 >id <int>

YCTaHOBKA 3HaYE€HWUS MﬂeHTIA[bVIKaTOpa
VLAN

y1564 header vlan < 1|2 | 3 > priority <int>

YCTAaHOBKA 3HaYeHMs IPUOPUTETa Tpa-
uka

y1564 header mpls count < off [ 123>

ycTaHOBKa KonnvectBa MPLS-meTok

y1564 header mpls [1-3] label <int>

ycraHOBKa 3HaueHuss MPLS-meTku

y1564 header mpls [1-3] cos <int>

YCTaHOBKa Kjiacca OﬁCﬂy}KMBaHVIH rna-
KeTa

y1564 header mpls [1-3] ttl <int>

YCTAaHOBKA BPEMEHM KM3HM IaKeTa C
MEeTKO

y1564 header diffserv < prec+tos | dscp >

BbIGOD MOJIelt 4Jist 3amaHust Kiacca 06-
cykMBaHKs Tpaduka

y1564 header dscp <int>

ycraHoBKa 3HaueHust DSCP-6uroB IP-
3arojioBKa (CM. Tabm. A.5)

y1564 header precedence <int>

yCTaHOBKA MIPMOPUTETa Kagpa

y1564 header tos <int>

yCTaHOBKa TuIa o6CTy>kuBaHus [P-
rnakera

y1564 serv_setup cir <int> <%|kbps|mbps>

YCTAaHOBKA 3HAYeHMs] rapaHTVPOBAH-
HOJ1 TPOITYCKHO CII0COGHOCTM

y1564 serv_setup eir <int> <%|kbps/mbps>

YCTAaHOBKA 3HAUeHUs MAaKCUMAalIbHO
pomyctumoro npesbiinenust CIR

y1564 sac flr <float>

YCTAaHOBKA JOMYCTMMOTO YPOBHS IIO-
Tepb KagpoB (B 9SKCIOHEHLUATbHO
dbopme, Hanpumep, le-7)

y1564 sac ftd <int>

YCTaHOBKA JIOITyCTUMOJ 3aIeP>KKU pac-
TpocTpaHeHMs KaJpoB (LeJ10e YUCIIO B
MC)

y1564 sac fdv <int>

YCTaHOBKa AOIYCTMMOIO OTKIOHEHMS
3a/Iep>KKM  paclpocTpaHeHMsl KaJpoB
(11es10€e 4ncio B MC)

y1564 sac avail <float> <%>

YCTaHOBKA BeJIMYMHBI JOCTYITHOCT Ka-
Haja (OecsITMYHOe YMCIo, 40 4-X 3Ha-
KOB I10CJI€ 3aTSITON)
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Ta6nuya B.3. Komanost ydanénnozo ynpasnerus (TELNET) (npodonceHue)

y1564 tests cfg duration <int>

YCTaHOBKA JAJIMTeIbHOCTY 1ara JIJIsl Te-
cToB KOH(purypanym (Lenoe 4mucio B
CeKyHJax)

y1564 tests cfg cir < on | off >

BK/IIOUeHMe/BbIKI0ueHMe Tecta CIR

y1564 tests cfg steps <int>

YCTaHOBKa KOJIMYECTBA IIAroB IJIsl Te-
cra CIR

y1564 tests cfg eir < on | off >

BKJIIOUeHMe/BbIK/II0YeHKe Tecta EIR

y1564 tests cfg traf_policing < on | off >

BKI/IIOYeHMe/BbIKIIoueHye Tecta Traffic
Policing

y1564 tests perf enabled < yes | no >

paspeleHo /M BbITOTHEHVE TeCTa Ipo-
M3BOLUTENTBHOCTH

y1564 tests perf duration <HH:MM:SS>

YCTaHOBKa IJIMTEJIbBHOCTU TeCTa IIpOo-
M3BOOUTEIBHOCTU

y1564 copy<1-10><1-10>

CKOImMMpoOBaThb HaCTpOVIKM OOHOro cep-
BUcCa M IpUMEHUTD U3 OJI1 ZPYTOro

y1564 start

HayvaTh BBIMIOJIHEHME TECTOB IO PeKo-
menganun Y.1564

y1564 stop

OCTaHOBUTH BBITIOJIHEHME TECTOB II0
pexomenpanyn Y.1564

C10XHbIi TpaduK

ctraf header mpls count < off | 123>

BbIGpaTb KoJIM4yeCcTBa METOK

ctraf header mpls [1-3] label <long>

YCTAaHOBUTDb 3HAYE€HME METKN

ctraf header mpls [1-3] cos <int>

YCTAaHOBUTH KitacC 06CIIY)KVIB&HI/IH na-
Kera

ctraf header mpls [1-3] ttl <int>

YCTAQaHOBUTb BpeMsl XXU3HM IIakeTa C
MEeTKO

ctraf header autoarp < off | on >

BBIK/TIOUUTh/BKITIOYNUTD dyHKUMIO
aBTOMATUYeCKOro MpoBeneHus: ARP-
3ampoca

ctraf header diffserv < prec+tos | dscp >

BbIOpaTh ISl BCTaBku monst [P
Precedence m Type of Service wmin
none DSCP

ctraf header dscp text

3azath 3Havenme mosst DSCP, 8 6ut

ctraf nstreams <int>

BBECTY KOJIMYECTBO ITOTOKOB JAaHHBIX

ctraf stream <int>

BBECTM HOMEP HaCTpanMBaemMoro I0To-
Ka

ctraf duration <int>

YCTAaHOBUTDL LJINTEJIbHOCTb T'eHepauumn
3aJaHHOT0 KOJIM4yecCTBa IIOTOKOB

ctraf header src mac <XX:XX:XX:XX:XX:XX>

ycTaHOBUTb MAC-azipec OTIpaBUTENsT

ctraf header src ip <i.i.i.i>

ycTaHOBUTD IP-afgpec oTmpaBuTesns

ctraf header src udp <int>

ycraHoBUTb HOMep UDP-nopra oTmpa-
BUTEJIS

ctraf header dst mac <XX:XX:XX:XX:XX:XX>

ycraHoBUTb MAC-afpec rosmyuaTerst
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Ta6nuya B.3. Komanost yoanénnozo ynpasnerus (TELNET) (npodonceHue)

ctraf header dst ip <i.i.i.i>

ycTaHOBUTB IP-afpec nomyyarens

ctraf header dst udp <int>

ycraHoBuUTbh Homep UDP-nopra nomy-
yaresst

ctraf header vlan count < off | 1|23 >

BbIGpATh KOm4uecTBO VLAN MeTOK

ctraf header vlan [1-3] id <int>

YCTaHOBUTD 3HaYeHNe UAEeHTU(PUKATO-
pa VLAN

ctarf header vlan [1-3] priority <int>

YCTAaHOBUTH 3HAuUeHMue MpUopuUTeTa
TpadmKa

ctraf header precedence <int>

YCTAaHOBUTh 3HAYeHMUe TMPUOPUTETA
Kajpa

ctraf header tos text

YCTaHOBUTDb TUIT O6CJ'IY>KV[BHHI/I$[ raxkera

ctraf rate <int>

BBECTM 3HaueHue MHGOOPMAIVOHHOI
CKOPOCTHU (I10 YMOTYaHUIO — B IIPOLIEH-
Tax)

ctraf rate <int> <unit>

BBECTM 3HaueHue MHGOPMAaLMOHHOM
CKOPOCTHU C yKa3aHMEeM eVHMUI] U3Me-
pennst (K6ut/c, M6/c wiu %)

ctraf frame <int>

BBECTM pa3Mepa Kaapa

BERT

bert header mpls tx count < off [ 1|23 >

BBIGD&TB KoJ/Im4yeCTBa METOK Ha Iiepe-
nay

bert header mpls tx [1-3] label <long>

YCTAaHOBUTDL 3HAYE€HME METKN

bert header mpls tx [1-3] cos <int>

YCTAaHOBUTH KijtacC 06CJ'Iy)K]/lBaHI/I$I mna-
KeTa

bert header mpls tx [1-3] ttl <int>

YCTAaHOBUTb BPEMs KU3HM IaKkera C
MEeTKO

bert header autoarp < off | on >

BBIK/TIOUUTH/BKITIOYNTD dyHruMIO
aBTOMAaTUYeCcKoro mnposeneHus: ARP-
3ampoca

bert header diffserv < prec+tos | dscp >

BbIOpaTh T BCTaBkKu monst [P
Precedence m Type of Service wmmm
nosie DSCP

bert header dscp text

3agaTh 3HaueHue mnosus DSCP, 8 6ut

bert header src mac <XX:XX:XX:XX:XX:XX>

ycTaHoBUTb MAC-afpec OTIIpaBUTeNs

bert header src ip <i.i.i.i>

ycTaHOBUTD IP-afgpec oTnipaBuTesns

bert header src udp <int>

ycraHoBUTb HoMep UDP-nopra oTmpa-
BUTeJIS

bert header dst mac <XX:XX:XX:XX:XX:XX>

ycraHOBUTb MAC-azipec nosnyvaTest

bert header dst ip <i.i.i.i>

ycTaHOBUTB IP-afgpec nomyyarens

bert header dst udp <int>

ycraHoBUTbh Homep UDP-nopra mosmy-
yaTens

bert header vlan count < off [ 1]2]3 >

xonmuectBo VLAN meTOK
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Ta6nuya B.3. Komanost ydanénnozo ynpasnerus (TELNET) (npodonceHue)

bert header vlan [1-3] id <int>

YCTaHOBUTD 3HaUeHNe UIEeHTU(PUKATO-
pa VLAN

bert header vlan [1-3] priority <int> YCTAHOBUTL  SHAGCHME  NPUOPUTETA
TpadmKa

bert header precedence <int> YCTAHOBUTh 3HAYeHMe IMPUOPUTETA
Kazpa

bert header tos text

YCTAaHOBUTDb TUIT 06CJ'[Y>KI/[B3HI/I$[ rnaxkera

bert frame random min <int>

YCTAaHOBUTb MUHMMAaJIbHOE 3HaueHue
pasMepa Kaapa B Clyuae PaBHOMEPHO-
'O 3aKOHA PaCITIpeIeeHust

bert frame random max <int>

YCTAaHOBUTb MaKCMMajbHOe 3HaueHue
pasmepa Kajgpa B CIyyae paBHOMEPHO-
O 3aKOHA pacipeneneHus

bert frame constant <int>

3a4aTb pa3Mepbl KagpOB OJIsI TeCTUPO-
BaHUA

bert frame type < constant | random >

BBIOpATh 3aKOH M3MEHEHMsl pasmepa
Kazpa

bertlevel<1|2|3|4>

BbIGpATh YpoBHs Mogeny OS], Ha KOTo-
poM 6yIeT MPOBOAUTHCS TECT

bert pattern < user | crtp | 2e11-112e15-1 | 2e20-1 | 2e23-1| 2e29-1 |

2e31-1>

Bb[6paTb CTaHOApPTHYI0O WIN 3ajaBae-
MYIO I10/Ib30BaTe/IeM TECTOBYIO IOC/Ie-
J0BAaTEJIbHOCTDH

bert user-pattern hex

BBECTY ITI0JIb30BaTE/JIbCKYIO [TOC/Ief0Ba~
TEJIbHOCTb

bert rate

BBECTH TPeGYeMYI0 HarpysKy

bert duration <hh.mm.ss>

3a4aThb OJIUTEJIbHOCTb M3MEePEeHUA

ITakeTHBIV J)KUTTEP

jitter txgen < off | on >

BBIK/IIOUUTH/BKIOUUTD TeHepaTop Te-
CTOBOTO Tpaduka

jitter threshold <int>

3a4aThb IIOPOroBO€e 3HAYEHME IJKUTTEPa

jitter duration <hh.mm.ss>

3a4aTb BpeMs U3SMEPEHMS IDKUTTepa

TecTOBBIN MOTOK

txgen header mpls count < off | 1[2]3 >

BbIGpaTb KOJIN4YeCTBO METOK

txgen header mpls [1-3] label <long>

YCTAaHOBUTDL 3HAYEHME METKN

txgen header mpls [1-3] cos <int>

YCTAaHOBUTDH KitacC 06CJ'Iy)KMBaHI/I$l rna-
KeTa

txgen header mpls [1-3] ttl <int>

YCTAaHOBUTHh BPeMs KM3HM I1aKeTa C
MEeTKO

txgen header autoarp < off | on >

BBIK/IIOUUTD/BK/IIOYATD dynxumio
aBTOMaTU4eckoro mnposeneHusi ARP-
3ampoca

txgen header diffserv < prec+tos | dscp >

BbIOpaTh misT  BCTaBku monst [P
Precedence m Type of Service wmmmn
nosie DSCP
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txgen header dscp text

3azaTh 3HaveHme mosst DSCP, 8 6ut

txgen header src mac <XX:XX:XX:XX:XX:XX>

ycraHoBUTb MAC-azspec oTpaBuUTeNs

txgen header src ip <i.i.i.i>

ycTaHOBUTS [P-anpec oTripaBuTes

txgen header src udp <int>

ycraHOBUTb HOMep UDP-nopra oTmpa-
BUTeJIS

txgen header dst mac <XX:XX:XX:XX:XX:XX>

ycraHoBUTb MAC-azpec nomyvaTesns

txgen header dst ip <i.i.i.i>

ycTraHOBUTB IP-afgpec nomyuaresnst

txgen header dst udp <int>

ycraHOBUTb HOMep UDP-nopra mony-
yaTenst

txgen header vlan count < off | 123 >

3agaTh KommaectBo VLAN MeToK

txgen header vlan [1-3] id <int>

YCTaHOBUTH 3HAUEHME UAEHTUDUKATO-
pa VLAN

txgen header vlan [1-3] priority <int>

YCTAHOBUTb 3HAYeHMe IpHOpuUTeTa
Tpaduka

txgen header precedence <int>

YCTaHOBUTb 3HAYEHME IMPUOPUTETA
Kazpa

txgen header tos text

YCTAaHOBUTDb TUIT 06CJ'IY)KI/IB8.HI/I$I nakeTa

txgen frame random min <int>

YCTAaHOBUTb MMUHMMaJIbHOE 3HaueHue
pasMepa Kajpa B CJlyuae paBHOMEPHO-
T'0 3aKOHA PACTIpeIeIeHNsT

txgen frame random max <int>

YCTAHOBUTh MaKCMMajbHOe 3HaueHue
pasmepa Kagpa B CIyyae paBHOMEPHO-
O 3aKOHA pachpeeneHus

txgen frame constant <int>

3a4aTb pasMepbl KagpoOB OJIsI TeCTUPO-
BaHUA

txgen frame type < constant | random >

BBIOpATh 3aKOH M3MeHeHMsl pasmepa
Kazipa

txgen duration <hh.mm.ss>

3a4aTb OJINTEIbHOCTD Msmepeﬂnﬁ

txgen rate

BBECTM TPeGYeMyI0 HarpysKku

Ineiig?

loopback layer < off | 1234 >

BbIOpPAaTh YpOBEHb, HAa KOTOPOM Oy-
€T TPOMCXOOUTh IlepeHanpaBiieHue
TeCTOBOro Tpadmka

MMapameTpbI ceTu®

network dhcp < off | on >

BBIKJTIOUUTD/BKITIOUNUTD
DHCP pns mopta A

dbyHxuM0

network ip <i.i.i.i>

ycraHoBUTb IP-agpec mopta A

network subnet <i.i.i.i>

YCTAaHOBUTb MacCKy IOACETU OJIS ITOpTa
A

“Komanmp! 3 pasnena «Illiejidy» BCTYNAKOT B CUITY TONBKO TOCTe KOMaHABI settings apply i mepesarpysku

npubopa KOMaH[0ii reboot.

SKomanp! n3 pasnenos «[lapameTpsl ceT» 1 «[lapamMeTpsl MHTePdEIiCOB» BCTYTAIOT B CUITY TOMBKO TI0C/E KO-
MaH/bI settings apply unm nepesarpysku npu6opa KoMaHz#oit reboot.
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network gateway <i.i.i.i>

ycTaHoBUTH [P-afpec nuto3a ajist mop-
Ta A

network dns <i.i.i.i>

ycraHOBUTB IP-azipec y3ia ceTu, KOTO-
palit copepskut 6a3y DNS, mist moprta A

lan dhcp < off | on >

BKJTIOUUTh/BBIKTIOYNUTD yHKLMIO
DHCP pns nopta LAN

lan ip <i.i.i.i>

ycraHoBuTb IP-agpec mopta LAN

lan subnet <i.i.i.i>

YCTAaHOBUTDb MacCKy IMoACeTH OJId ITopTa
LAN

lan gateway <i.i.i.i>

ycTaHoBUTH [P-afpec nuto3a ajist mop-
Ta LAN

network mpls < off | on >

BBIK/TIOUE€HME/BK/IIOYEHE BO3MOKHO-
CTY OTIIPaBKM MAKETOB C MeTKaMu

IMapameTtps! uuTepdeiicos. [lopt A

ifce vlan count < off | 1|23 >

yCTaHOBUTb KonmuuecTBo VLAN meTOK

ifce vlan [1-3] id <int>

3a7aTb 3HaueHMe MAeHTUPMUKaTopa
VLAN

ifce vlan [1-3] priority <int>

3aaTh 3HaYeHue npuopurera Tpadu-
Ka

ifce mpls tx Isr <i.i.i.i>

3azgath [P-agpec nnrepdeiica mapuipy-
TU3aTOPa, OCYIECTB/ISIOIET0 KOMMY-
TaIMIO IO MeTKaM

ifce mpls tx rule < off | on >

BBIKJIIOUUTD/BK/IIOUNUTD IIpaBUJIO Ha OT-
IIPpaBKy ITaKeTOB B ITOACETH

ifce mpls tx subnet <i.i.i.i>

3agathb [P-agpec noncetn

ifce mpls tx mask <i.i.i.i>

3alaTb MacCKy I10ACeTU

ifce mpls tx stack count < off | 1|23 >

3a[aTh KOJIMYECTBO METOK, KOTOPOE G-
et 006aB/IeHo B IepeiaBaeMblii [TaKkeT

ifce mpls tx stack [1-3] label <long>

YCTAaHOBUTb 3HAYE€HME METKN

ifce mpls tx stack [1-3] cos <int>

YCTaHOBUTH KJIacC OGCTYyKMBaHMS TIa-
KeTa C MeTKO

ifce mpls tx stack [1-3] ttl <int>

BpeMs JKM3HM MTaKeTa C MEeTKO

ifce mpls rx count < off | 123 >

3a4aTb KOIMYECTBO METOK B IIPMHMMA-
€MBIX ITaKeTax

ifce mpls rx [1-3] label <long>

YCTAaHOBUTDb 3HAYEHME METKN

IMapameTps! nuTepdeiicos. Ilopt LAN

lan mac <XX:XX:XX:XX:XX:XX>

ycraHoBUTb MAC-azpec nopta LAN

lan vlan count<off | 1]21]3>

BBecTM KonuvectBa VLAN meTOK

lan vlan [1-3] id < int >

YCTAaHOBUTH 3HaueHue 12-6UTHOrO
unentuduraropa VLAN

lan vlan [1-3] priority < int >

YCTAHOBUTh 3HAYeHMe IPHOpPUTETA
Tpaduka
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profile rename [n] [name]

3aaTh UMs TPOGUIs

profile save [n]

COXPaHMTb TeKyllMe HaCTPOWKM B
STYEeNKy n

profile lock [n]

YCTaHOBUTH 3aLIUTy OT 3aINUCU IS
STYeNKU N

profile unlock [n]

OTMEHUTDb 3alUTy OT 3amucu jsi
STYeViKM N

profile load [n]

3arpy3uTb IPodGuIIb HACTPOEK U3 TUeli-
KN

profile delete [n]

YOATUTH IPOGIIIb HACTPOEK U3 STIENKU
n

0TOOpasuTh CIOMCOK  COXPAHEHHbBIX
npoduneit B ¢popmare «index, name,
data, status», rme index — Homep sTueit-

profile list Ki, B KOTOPOIi COXpaHeH mpoduib,
name - ums npodwuis, data — ga-
Ta COXpaHeHMs, status — cocTosiHue
(3aLMILeH OT 3aMMUCU VI HeT)

profile show [n] BBIBECTY COZlePKMMOe PO n

OO61Me KOMaH/IbI
exit BBI/TY U3 peXkuMa KOHGUrypamum
help BBIBECTH CITMCOK JIOCTYITHBIX KOMaHJ,

time HH:MM:SS

BBECTYU BpeMst

date DD-MM-YYYY

BBECTU JaTy
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C. CrpykTtypa Ethernet-kagpa

Destination MAC Address

Source MAC Address

Length/Type

Frame Check Sequence

Puc. C.1. Cmpykmypa Ethernet-kadpa

Destination MAC Address — MAC-aapec nonyuaTess. [Tone AauHO 6 6aiiT, comep-
SKUT afipec y3Jia CeTu, KOTOPOMY MpeqHasHavYeH Kafap.

Source MAC Address — MAC-azpec otrpaBuTes. [Toe IjiuHO 6 6aiiT, COmepsKUT
aJipec OTIIpaBUTeNs Kagpa.

Length/Type — [InuHa/Tur. [Tone cogepskuT 16-6MTOBOE 1Ie7I0€ YMCIO0 ¥ TPUHYMAET
OLHO U3 IBYX 3HAUEHU:

— ec/IM YMCII0, 3alIMICAaHHOe B 3TOM I1071e, MeHblIe 1y paBHO 1500, TO mose NpuHu-
Maer 3HaueHue Length (JymHa) 1 onipesiensieT IIMHY OIS TaHHBIX;

— eCIy 3HauUeHMe, 3aMMCaHHOe B 3TOM I10JIe, G0JIbIle MIM paBHO 1536, To mosne mpu-
HuMaeT 3HaueHye Type (Tuir) 1 ykaspIiBaeT TUII UCIIOIb3yeMOI'0 IIPOTOKOJIA.

Data — nosie JaHHBIX, MOXET COLEePXKaTh OT 46 min 42 (B cJiydyae, KOTga KaJip comep-
skuT VLAN-meTKy) 1o 1500 GaiiT.

Pad — Padding (mosie 3amonHenus). Eciv rmose faHHbBIX MMeET IJIMHY MeHee 46 6aiiT,
TO KaJp JOMOMHSIETCS TIOJIEM 3aIlOIHEHNS 10 MUHMMAIbHO BO3MOKHOIO 3HAUEHWS] —
64 6aiiT.

Frame Check Sequence — KoHTposnbHas cymma. ITose cocTouT u3 4 6aiiT, comepska-
HIMX KOHTPOJIbHYIO CYMMY.
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164 C. Grpykrypa Ethernet-kagpa

Destination MAC Address

Source MAC Address

Tag Protocol Identifier

Tag Control Information —>| Priority | CFI | VLAN ID |

Length/Type

Frame Check Sequence

Puc. C.2. Cmpykmypa Ethernet-kadpa, codepxcawjezo VLAN-memky

Tag Protocol Identifier — meTka «/peHTHbMKATOP IIPOTOKOMA». 16 OUT, KOTOPbIE
OIpenessIioT MPUHAIEeKHOCTD Kaapa K crangapty 802.1Q [9].

Tag Control Information — Mudopmanus s ynpasnenust metkoit. TCI comepsxut
TpW TIOJISL.

— Priority — User (VLAN) Priority. Tpu 61Ta, KOTOpble coiepskaT MHMOpMAIIO 0
npuopuTeTe Kagpa (BO3MOXXHO BOCeMb 3HaueHuii nmpuopureTta([9])).

— CFI — Canonical Format Indicator (vHIMKaTOp KaHOHMYeckoro ¢dopmata). OgHO-
GUTOBBIN (p1ar, KOTOPBINT BCErma paBeH HyIo OJis Kaapos Ethernet.

— VLAN ID — VLAN Identifier (VID). 12-6uTHblit unenTudmratop VLAN, KOTOpBIi
omnpenenéH B ctangapre 8§02.1Q [9]. Onno3zHauHo onpepensier VLAN, KoTopoii mpu-
HaJJIeXXUT Kajp.



D. Cneundpuxkaummn

D.1. UHTepdeinchl

Tab6nuya D.1. Humepdeiico!

10G SFP+ 10GBASE-SR/SW, 10GBASE-LR/LW, 10GBASE-ER/EW
1G SFP 1000BASE-SX, 1000BASE-LX, 1000BASE-EX, 1000 BASE-T
RJ-45 10/100/1000 BASE-T

USB tun B, LAN 10/100 Ethernet

UnTepderice! yrpaBaeHus

D.2. TectupoBaHue

Ta6nuya D.2. TecmuposaHue

CKOpOCTb nepenaun

10/100/1000 M6uT/c, 10 I'6ut/c

[MopnepxuBaeMble GopMaThl KaZpoB

Ethernet II, IPv4, UDP, TCP

Hacrpoiika mapaMeTpoB KapoB

MAC-agpec ucrounuka/nonydarensi, VLAN ID, mpuo-
putetr VLAN, IP-agpec McTOYHMKA/TOAy4aTeNs, Moje
EtherType, mone ToS, mone Precedence, mose DSCP,
UDP nopT oTnipaBuTeJIs/IoNy4yaTesnsi, pa3Mepbl KaApoB
64 — 64000 6aitT

MPLS Ilo 3 MPLS MeTOK Ha IpUEM U iepenady

VLAN Ilo 3 VLAN meTOK

RFC 2544 [pormycKkHast ClIOCOGHOCTD, 3a/IeP3KKa, TTOTEPU KaApPOB,
TpefenbHas Harpy3Ka

BERT Ou3nuecknii, KaHajabHbBIN, CETEeBON, TPAHCIIOPTHBIN

YPOBHU TecTUpoBaHus. lo6aBieHe GUTOBBIX OIIMGOK
B TECTOBYIO ITOC/IEIOBATENILHOCTb BPYUHYIO. Pe3ynbra-
TbI aHanu3a: BITs, EBITs, BER, LSS, %LSS, LOS, %LOS.
PexxuM CJTy4aifHOTO M IOCTOSIHHOTO pa3mepa Kazpa.
TectoBbie nocenoBarenbHocTu: CRTP, 2e11-1, 2e15-1,
2e20-1, 2e23-1, 2e29-1, 2e31-1, 3agaBaemasi 10JIb30Ba-
TesieM (4 6aiiTa)

Bapuanus sagepxxku

PesynbraTel aHanmusa: PKTs, OOOPs, INOPs, %0O0O0Ps,
%INOPs, KoMM4ecTBO MaKeTOB, IKUTTEP/3aepKKa KO-
TOPBIX 6bUTM MeHbI1Ie (60JblIe) 33JaHHOTO ropora. Pe-
SKMM CJTy4aifHOTO U IIOCTOSIHHOTO pa3Mepa Kajpa
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D. Cneundukaumum

Tabnuya D.2. Tecmuposatue (npodosieHue)

CrnoxkHblit Tpaduk

Ilo 10 MOTOKOB JaHHBIX C MHAMBUAYAIbHOI Harpys-
KO ¥ 3aro/I0BKOM Kazpa. [ToTepu KagpoB /st KaXKI0-
'O [TOTOKA ; IV PYHA TOIOCHI TPOITYCKAHMS, PACCINTAH-
Hasl TI0 pe3yJabTaTaM TecTMpOBaHUs. Tekyiiasi, MUHU-
MaJibHas, CpemHsIsl M MaKCMMaJIbHasl 3afiepskKa mepe-
Iauy JaHHbIX. KomMuecTBO mepemgaHHbIX Y MPUHSITHIX
MaKeTOB 151 KAXKIOro IMOTOKa

Cratuctuka (RFC 2819)

[To TMmaM KaApoB, MO pa3MepaM KaApoB, IO YPOB-
HSIM, 0 OLIMG0YHBIM KagpaM. KomnuecTBo MpUHSITHIX
U TIepefaHHbIX [TaKeTOB, OTOOpakeHue Harpysku Ha
MOPTY B peaibHOM BpeMeHu. Turbl Kagpos: broadcast,
multicast, unicast. [TakeTsl cBepxmMasoii (runt), cBepx-
60sb10i1 (jabber) mmuHbI. KomuyecTBO KaApoB, mepe-
JaHHBIX Ha KaHAJIbHOM U CeTeBOM ypOBHsIX. [IpoBepka
o CRC, runt, jabber

DNS

Omnpepenenue IP-afpeca ceTeBOro ycTpoiicTBa mo us-
BECTHOMY JJOMEHHOMY MMeHU

MapupyTt

OmnpepesieHre MapUIPyTOB CleIOBaHMS JTaHHBIX B ce-
TsIX Ha ocHoBe TCP/IP

DX0-3ampoc

MuHUMaIbHOE, CpefjHee, MakCMMaJbHOe BpeMsi MeX-
Iy OTIIPaBKOJi 3aIipoca U rmosyuyeHmem oteeta. Konmue-
CTBO NepeJJaHHbIX, TPUHSITBIX, TOTEPSIHHBIX U TTIOBTOP-
HbIX ITakeToB. KojnuecTBo TTaKeTOB, OJisI KOTOPBIX Bpe-
MsI OTBETA ObIJIO MPEBBILIEHO

Mouutop ARP-3anpocos

BosmoxkHOCTh OTCnexxuBaTh ARP-OTBeThl, Iepeparo-
myecss B CeTU M «IlepexBaThIBaTb» COAepKalyecs: B
Hux IP- 1 MAC-agpeca ceTeBbIX YCTPOICTB

TCP-knueHT

VcranoBka TCP-coenuHeHMsI C yIQJI€HHBIM CETEBBIM
YCTpPOMCTBOM, yrpaBieHue mo mnpotokony TELNET,
BO3MOXHOCTb otripaBku HTTP GET-3anpoca

Ineiid (Loopback)

VpoBHU: (GU3MYECKUIl, KaHAJIbHBIN C TOAAEPKKOI
VLAN, ceTeBOJi, TPaHCIIOPTHBIN

ET-o6HapyskeHue

Bxiiouenne pexxuma «llneitd» Ha ymaaéHHOM TecTepe-
a"anmm3saTope bepkyT-ETX, BepkyT-ET nim ycTposicTse
obpasoBanus uueiida bepkyr-ETL

OAM

Bxiouenne pexxuma «Illneiid» KaHAIBHOTO YPOBHS Ha
yIaJIEHHOM YCTpPOJicTBe 1o mpoTokory OAM B cOOTBeT-
crBum co cranpaprom IEEE 802.3ah

VnanéHHoe yrpasieHue

ViipaBieHue npu6opoM B peskuMe TepMUHaJIa, 1o Ipo-
tokony TELNET, uepes WWW-unrepdeiic. Boimonne-
HM€ TeCTOB, HACTPOJKa MapaMeTpOB, MOTyYeHNe pe-
3Y/IbTATOB M3MepeHuit




D.3. O6wue xapakTepucTmukm
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D.3. O6wMe xapaKTepUCTUKH

Ta6nuya D.3. O6wue xapakmepucmuxu

dusmyeckme napamMeTpbl

TabGapuTHBIE pa3Mepbl M3MepuTenbHOro 6;10Kka (Bx I xT)

200x 101 x59 mm

Macca n3smepuTenbHOro 6710Ka

0,940 kr

Ycnosus IKCILTyaTaluumn

J[uamna3oH pabounx TeMIepaTyp

0-35°C

[uana3oH TeMIepaTyp TPAHCIIOPTUPOBKYU U XPAHEHUS

-10...+45°C

OTHOCHUTeNbHAS BIAKHOCTD BO3ayxa

40-90 %, 6e3 KOHIeHcaTa

DneKTponuTaHue

BHenrHuit 610K MUTaHMs

WmnynbcHbiit (19B, 2,1 A)

HaHpH)KEHI/Ie BHEIIHEro MICTOUYHMKA IMUTaHUs

19B

IToTpeb6isieMblii TOK

~15A

ARRyMynsTOpHas 6aTapest

7 NiMH s1eMeHTOB, COeIMHEHHBIX M10-
clenoBaTenbHO. HoMuHambHOe Hampsi-
skeHue Oataper — 8,4B, éMKOCTh —
4300 MA X 4.

D1eMeHTbI 3aLUThI 110 SJIEKTPONMUTAHUIO

TupucTopHas 3am[uTa OT IepeHanps-
SKeHUI

BHyTpeHHMIT TpefoXpaHuTenb 7 A

BpeMst aBTOHOMHOI#1 paboThI (TIp¥ 0OBIYHOM TI0Tb30BaHNN)

1-2 yvaca (B 3aBMCMMOCTHU OT TUIIA UC-
nonb3zyemoro SFP+ monyns u pexxuma
paboThi)

BpeMsi 3apsinKy aKKyMYJIATOPOB

10 yacoB

CpOK CITy’KObI aKKyMYJISITOPOB

500 UMKIOB «3apsif-paspsim»

Hipyroe

OrmopHast 4acToTa TeCTOBOrO CUTHaja uHTepderica
1G Ethernet

62,5 MI'46250 I'ix (42100 ppm)

LiBeTHO!  rpaduyeckuit  aucIUIein

ycIien

A 320x 240 Touek

KnaBuarypa 25 KmaBuIn

SI3BIKU Pycckuit, aHIIMICKMIA, Ka3aXCKUIA
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D. Cneundukaumum

D.4. Onunu NoCTaBKMU

Ta6nuya D.4. Onyuu nocmasku

XJT W3mepenust maketHoro mxkutrepa 10GE.
PesynbraTsl usmepenus: PKTs, OOOPs, INOPs, %000Ps, %INOPs, Konn4yecTBO aKeTOB, IKUTTEP KO-
TOPBIX MeHblile (60JIblile) 3aJaHHOTO NOpora. Pexxum ciy4yaitHoro (0T 64 1o 9600 6aiiT) ¥ IOCTOSTHHOTO
pa3mMepa KaJpos.

LT Long Jitter — aHanM3 MaKeTHOTO AKUTTEPA U PACIpPeeNeHUs 3aIePKKU C BO3MOKHOCTBIO 3aJaHUsI
JTUTENbHOCTY TECTUPOBaHMst 10 999:59:59.

XMM MHoronoroyHoe TectupoBanue (Mynbructpum) 10GE.
Pexxum «CnoskHbli Tpaduk»: 10 10 MOTOKOB IaHHBIX C MHAMBULYaIbHO HAaTPy3KOii 1 3ar0/IOBKOM Kafl-
pa. IToTepy KaApoOB [1s KaskIOT0 [OTOKA; IIMPYHA I0I0ChI TPOITYCKAHMSI, pACCUMTAHHAS 10 pe3ynbTa-
TaM TecTupoBaHysl. TekyIasi, MMHMMAIbHAS, CPeIHSIS ¥ MaKCMMaIbHAs 3alep>KKa Iepeauyl JaHHBIX.
KonyuecTBo nepefaHHbIX Y IPUHSTHIX AKETOB JJIsT KAKIOTO IIOTOKA.

XMPLS Iuarnoctuka MPLS 10GE.
Jlo 3 MPLS MeTOK Ha puéM 1 nepepauvy.

XAT AcummeTpuyHoe TectupoBanue 10 GE.
JlarHocTyka KaHaJIOB, XapaKTePYUCTVKY KOTOPBIX Pa3jIMYHBI IJIs Mepefalollero 1 MpyeMHOro Ha-
TIpaBJIeHMUIA.

XFL JlyarHocTMKa yCTONYMBOCTY KOMMYTATOPOB.
Tenepanys Tpaduka co cryvaitHeiMyu MAC-anpecamu ncrounmka wim VLAN-merkamm (MAC/VLAN
flood).

XVLIP JlyarHocTMKa yCTONYMBOCTY MapUIPyTU3aTOPOB.
Teneparyst Tpadumka co cryuaitaeivu [P-agpecamu momyvarens (IP flood).

XIP Inarnocruxka cereit TCP/IP: DNS lookup, ARP, TCP client, traceroute, http-get.
Ceressle nHCTpyMeHTHI: DNS lookup, ARP, TCP client, traceroute, http-get: fuarHocTuka OCTyITHOCTH
OCHOBHBIX ITPOTOKOJIOB U CITYKO.

XLATD Pacnpenenenue 3anepxkku (Latency distribution).
PacupeHHast IMarHOCTVKa 33IeP3KKM PacIIpoCTpaHeHVsI TaKeTOB JIsl OLIeHKM [TapaMeTpOB KaHaua,
KPUTUYHBIX J1s1 cepBUCOB peanbHOro Bpemenn (VoIP, IPTV).

XBERT Pacummpennsiit BERT (advanced BERT test).
TeHeparysi IOTOKA CO CJIyYaifHbIM pasmepoM Kazpa (ot 64 1o 9600 GaiiT), BcTaBKa OMIMGOK.

LBERT Long BERT — Ttect BERT ¢ BO3MOXXHOCTbIO 33JaHMsI ITTUTEIbHOCTY aHamm3a 1o 999:59:59.

XRC VnanenHoe ynpasienue (Remote Control).
JIMCTAaHLIMOHHOE YIIpaBieHne IpubopoM MOCpencTBOM wWww-uHTepderica mim mo nporokony telnet.

XCAP OrobpaskeHne JaHHbIX U3 IPUHATHIX ethernet-Kagpos 110 3aJaHHbIM KPUTEPUSIM.

TG Long Traffic generator — yBenuueHue BpeMeH1, B T€U€HE KOTOPOTO GyAeT IMPOUCXOAUTh reHeparys

TecToBoro Tpaduka, 10 999:59:59.




E. YcTpaHeHUe HeucnpaBHOCTEN

Ta6nuuya E. 1. Bo3amoxcHbie HeuchpagHocmu

XapaKTepHble IPU3HAKNU
HeMCIPaBHOCTU

Bo3morkHas npuymHa

Mertop, ycTpaHeHUs

HekoppeKTHOe CCTeMHOe BpeMst

Bbula HaxkaTa KHOIIKA armmapar-
Horo c6poca

YCTaHOBUTH CUCTEMHOE BpeMs

[IpuGop He BKIIOYAeTCs

PaspspkeHa akKyMyJIsITOpHast 6a-
Tapest

Bxi1r0UMTD BHEIIHUI UCTOUHUK IUTAHMS, 3a-
pSAAUTD 6aTapero

C60i1 IporpaMmel

TOHKMM TYIIBIM CTep)KHEM Ha’kaTb KHOIIKY
arnmapaTHOro copoca yepes oTBepCTHe Ha 60-
KOBOJ IaHe/y KopIryca npuéopa

He npoucxonuT 3apsig 6atapey ot
BHEIIHEro 6/10Ka MUTaHMsI

HewucrpaBeH 610K MUTaHusl, 06-
PBIB B IITEKEpPe, TOBPeXAeHa 6a-
Tapest

IIpoBepuTh M TNpU HEOGXOAMMOCTM 3aMe-
HUTH GJIOK MMUTAHUsI, GaTapeio

B ciyuae, ecin He yoA€TCsS CAaMOCTOSITENTbHO YCTPAHUTh OOHAPY)KEHHYI0 HEMCITPaB-
HOCTb TecTepa, CJiemyeT 0OPaTUTLCS B CIY)KOY TEXHUUECKO# MOAIePSKKM T10 aipecy:

000 «HTII-MeTpoTek»
127322, Mocksa,

yi1. 16;10uKOBa, 1. 21, KOp1. 3
Ten.: (495) 961-0071, (812) 340-0118

www.metrotek.ru
www.metrotek.spb.ru

ITpu obparieHny HeO6XOOMMO yKa3aTh CIeLyIONy0 MHGOPMAaLNI0: HauMeHOBaHe
npu6opa, 3aBOACKOI HOMEep ¥ OMMCcaHNe MPO6IeMbI.
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F. TexHuyeckoe o6cnyXmBaHme Tectepa

TexHuveckoe 006CTyKMBaHMe TecTepa-aHanusaTopa bepkyT-ETX cBOAUTCS K ITepuo-
JIUYeCKOMY BHEIITHEMY OCMOTPY TecTepa, 6710Ka MUTaHus U Kabesieii ¢ 1e/blo comepska-
HUSI B UCTIPaBHOM UM YMCTOM COCTOSTHUM, a TaKkKe MepuoguUecKoMy 3apsiny akKKyMyJisi-
TOPHO¥ 6aTapeu (cM. pasaen F.1) ¢ 1esbio yBeMueHus e€ CpoKa CIy>KObI 1 oA aepska-
HMSI HOMUHA/IbHOM €MKOCTH.

F.1. Mpoueaypa 3apsaa akKyMynsiTopHoi 6atapeu
[t 3apsima akKyMy/ISITOPHOI 6aTapeyt He0OGXO0IMMO BBITIONTHUTD C/IEAYIONINE eV iCTBUS.

1. TTogK/IIOUNTD BHELIHNI GJIOK ITMTAHUS.

2. V6emuThCs, YTO 3apsii Hayayicss — CBeTOAMOIHbIN MHAMKATOP, PACIIO0KEeHHbI B
HVDKHEN 4acTy IepeHell maHeIu Kopiyca npubopa, MUTaeT 3eJIeHbIM.

3. EcM MHOMKATOP MOCTOSIHHO TOPUT 3€JIEHBIM — 3apsii OKOHUEH WM TEMITepaTypa
aKKyMyJISITOpa npeBbimaet 65°C, 1 3apsi TPUOCTAHOBIIEH 10 OXJIAKIEHMS aKKy-
my/siTopa. [Tocie oxmaskaeHns akKyMy/IsIToOpa Mpy MTOMOIIY BEHTUISITOpA 3apsi
aBTOMAaTUYECKM BO30OHOBUTCS.

4. Tyt KOHTPOJSI CTETNEHN 3apsifa aKKyMY/sITOpa HeOOXOAMMO BKIIOUUTD TPU6OD,
OTKJTIOUUTH OJIOK MIUTAHMUS U Yepe3 2 MUHYTHI ITPOBEPUTH 3HAUEHME HaIlpsiKe-
HUS aKKYMYJISITOpa B MEHIO «YCTaHOBKU Mpubopar=-«AKKyMmyssiTop». Ecmu Ha-
MpsKeHMe TpeBbimaeT 9,8 B — akKyMynsiTop 3apsKeH, ey HalpsikKeHe MeHb-
re 9,8 B — 3apsif 6L MPUOCTAHOBJIEH 10 OXJIAXKIEHUSI aKKYMYJISITOpa.

Bpemsi, TpebyeMoe s 3apsifja akKyMYJISITOPHOI 6aTapen, coctaBisieT okono 10 ua-
coB. PekomeHayeMast TeMriepaTypa B IoMelleHuu B mpoitecce 3apsga ot 5°C mo 25°C.
Ipu Gosnblileit TeMIiepaType MOXeT OoTpe6oBaThCs 6osbIliee BpeMs IS 3apsifa akKy-
MYJISITOPHO¥ 6aTapen.

B nmasbHelieM Heo6X0IMMO 3apsKaTh aKKyMYJISITOPHYIO OaTapero:
— TIpU YaCTMUYHOM paspsifie B Ipollecce SKCILTyaTalMii aHaIM3aTopa;
— TIpU TIOJTHOM paspsize;
— eCIu TecTep He MUCTIO0Mb30Bacs 6onblie 1 Mecsiia.
Ipumeuanue: neped nepesvim 8KIIOUeHUEM NPUGOPA AKKYyMYASIMOpHY0 Gamapero
Heo6X00UMO NOJIHOCMbIO 3apsadums, NOOKIIOUUE 6HEWHULI 6J10K NUMAHUS.

Ipumeuanue: 3ameHa akKymyaamopHolii 6amapeu npouseooumcs mojibKo Ha hpeo-
npusmuu-u3zomosuineJe, ykazaHHom e npunoxceHuu E Hacmosuiezo pykosodcmea no
IKcnayamayuu.
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G. Moccapui

IMopT
dusnyeckuit nHTEpGEIIC C TECTUPYEMOI CPenOA.

10BASE-T
CraHJapT nepenayy JaHHbIX cO CKOpocThio 10 M6ut/c o cetu Ethernet ¢ ucrmomns-
30BaHMeM KabeJis TUITa «BUTasI TIapar.

100BASE-T (100BASE-TX)
CraHgapT nepefauu JaHHbIX O CKopocThio 100 M6uT/c o cetn Ethernet ¢ ucmosnb-
30BaHMEM KabeJIs TUIIA «BUTAsI Iapar.

10GBASE-T
CraHpapT mepenauy JaHHBIX co ckopocTbio 10 T'6uT/c mo cetu Gigabit Ethernet ¢
MCITOJIb30BaHMEM KabeJst TUIIa «BUTas rapar.

Back-to-back
ITpenenbHas HarpyskKa. TecT, Onpenessounii BpeMsl, B TEUeHEe KOTOPOTO YCTPOIi-
CTBO CIPABJISIETCS C MAKCMMAaJIbHOV Harpy3Koi.

AF Assured Forwarding (rapaHTupoBaHHas repepnaua). Vcronb3yeTcs Ijsl JOCTaBKU
Tpaduka 6onpumHcTBa TCP-pMioskeHMit ¢ MpUMeHEHEM YeThIPEX HEe3aBUCUMBIX
AF-knaccoB. BHyTpu Kakgoro kiacca IP-makeTy MOXKeT GbITh Ha3HAUeH OIMH U3
TPEX MPUOPUTETOB OTGPACHIBAHMS MTaKeTa AAHHBIX (cM. MeToauKy RFC 2597 [10]).

ARP
Address Resolution Protocol (mpoTokos pasperienns agpecos). CeTeBoi1 TPOTOKOII,
MpeqHa3HauYeHHbIi A1 Tpeo6pa3oBaHus [P-agpecoB (apecoB CeTEBOTO YPOBHS) B
MAC-anpeca (azpeca kaHanbHOro ypoBHS) B ceTsix TCP/IP, onipenenén B RFC 826 [8].

DHCP
Dynamic Host Configuration Protocol (IIpoTOKOJ AMHAMUYECKOi KOHGUTYypalun
y37a ceTu). [IpOTOKOI, UCTIONb3YEeMBbIi Y37I0M CETH ISl aBTOMATUYECKOTO MoJTyJe-
Hus [P-afpeca v IpyrMx mapaMeTpoB, HEOOXOAUMBIX AJis paboTsl B ceTsix TCP/IP.

DNS
Domain Name System (cucTema JOMeHHbIX UMEH). PacripenenénHas cucrema (6a-
3a JaHHbIX), KOTOPAst UCIIOIb3YeTCs 1Sl Ipeobpa3oBaHysi UMEHM CETEBOTO YCTPOii-
ctBa B IP-ampec. DNS pa6oraert B ceTssx TCP/IP.
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174 G. Thoccapwmii

DSCP
Differentiated Services Code Point. ITosie B 3arososke IP-makeTta, cocrosiiee u3 8
6ut. [To3BongeT knaccuuiMposath 60/bliIe BUI0B Tpaduka, yeM moJist Precedence
u ToS.

DUT
Device Under Test. TecTupyeMoe yCTPOCTBO.

ECN
Explicit Congestion Notification (1BHOe yBemomIIeHME O TTeperpyskeHHoCTH). YeTa-
HOBKA OMT JAaHHOTO T0JIS1 aeT BO3MOXKHOCTb MapuIPyTM3aTOpaM y3HaTb O BO3SHUK-
HOBEHMM NIePerpy>keHHOCTH Ha ITyTY CJIeloBaHMsI JaHHBIX K 3aJJaHHOMY Y3JIy CeT!
6e3 or6packiBaHus maketa. [Tone ECN ommcano B Metonuke RFC 3168 [12].

EF Expedited Forwarding (HemenieHHas reperaya). [IpyumeHsieTcs1 AJis1 06CTy>KMBaHMSI
TpaduKa, IyBCTBUTEIBHOIO K 3a7iepkKKaM U TpeOyolero MMHMMAaIbHOTO IKUTTe-
pa, Takoro, Kak Bugeo uiau peus (Voice over I[P — VoIP).

Ethernet
TexHoMOrNMs MOCTPOEHMSI TOKaAbHBIX ceTelt. OnucbiBaeTcs crangapramu [EEE rpyt-
el 802.3.

Frame loss rate
VpoBeHb NoTepb KaApoB. TecT, onpeaessouii MPOIEHT KaJpoB, KOTOPbIe He 6bI-
JIV TIepelaHbl CETeBbIM 3JIEMEHTOM IIPU TTOCTOSIHHOM Harpyske M3-3a HefoCTaTKa
anmnapaTHbIX pecypCcoB.

FTP
File Transfer Protocol (rpotokon nepemgaun daitios). [IpoTokos, mpegHa3HAUeH-
HbIi )15 Tlepefauy GaitjioB B KOMIIbIOTEPHBIX CETSIX.

Gateway
Ill1103. CeTeBOE YCTPOICTBO, MO3BOJSIONIEe COENMHATb MeXKIY C000it ABe min 60-
Jiee pa3HOTUITHBIE CETEBbIE CUCTEMBI U IIpeoOpasyollee MHGOPMAaIMOHHbBIE ITOTO-
K1, Nepeaouecs Mexny HUMN.

ICMP
Internet Control Message Protocol (IpOTOKOJ MEeXKCETEBBIX YIPABJSIOIINX CO06-
ureHuit). CeTeBoit MPOTOKOJ, BXOASIIMIT B cTeK MpoToKonoB TCP/IP. B ocHOBHOM
MCITONIb3YeTCs ISl TIepefady Coo0IeHnit 06 ommbKax M APYruX UCKIIOUNTETbHBIX
CUTYyalusIX, BOSHUKIIMX [IPU Tlepefade JaHHbBIX.
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IEEE 802.1Q
CraHpmapT, KOTOPBIi ompeaesieT M3MEHEHUS B CTPYKType Kagpa Ethernet, mosso-
JsouMe nepefaBath nHGopmanuo o VLAN mo ceTn.

IP Internet Protocol (mpoTokoi Internet). OnuH 13 OCHOBHBIX ITPOTOKOJIOB CEMENCTBA
TCP/IP, o6ecrieunBaeT HerapaHTMPOBAHHYIO JOCTABKY IIaKETOB, He TPeOYIOIIYIo yCTa-
HOBKM COeIVIHEH NI C IToy4daTesieM.

IP address
Internet Protocol address. YHUKaIbHBI MOeHTUGUKATOP (aapec) yCTPOiicTBa, MO -
KJIIOUEHHOTO K 06beIMHEHHOI CeTV Ha OCHOBe ceMelicTBa mpoTokojios TCP/IP. IIpes-
cTaBjsgeT coboit 32-6MTOBOE IBOMYHOE UMCIIO.

Jabber-dpeitm
[TakeT gaHHBIX pazMepoM Gosee 1518 GaiiT, MMeIOIIVIT HEMMPaBUIbHYIO KOHTPOJIb-
HYIO CYMMY.

LAN
Local Area Network (iokasnbHast ceTb). CeTb, KOTOpasi IOKPbIBAET OTHOCUTEIbHO
He6OJBIIYIO TeEPPUTOPUIO (Hampumep, ceTh Ethernet). XapakrepusyeTcs: BbICOKOIA
CKOPOCTBIO Nepegaunt JaHHbIX (0T 10 M6UT/C 10 HECKOIBKMUX ['61T/C) i HEGObIIUM
K03pPuUiIMeHTOM OLUIM6OK.

MAC address
Media Access Control address. YHUKa/IbHbIN UAEHTU(GUKATOP, KOTOPBI UCIIONb3Y-
eTcs IJ19 afpecalyy YCTPOCTB ceTu Ha pusmueckom ypoBHe. B cetu Ethernet mc-
nonb3yetcs 48-6uToBblii MAC-agpec.

MPLS
Multi-Protocol Label Switching (MyapTUIIPOTOKONIBHAS KOMMYTALMS 10 METKAM).
TexHonmorus nepecvliky IP-feiiTarpaMm, KOTOpast UCIIO/Ib3YEeTCSI B BLICOKOCKOPOCT-
HbIX KOMMYTUPYIOIIMX YCTPOICTBAX.

NUT
Network Under Test. Tectupyemasi ceTb.

OAM
Operations, Administration, and Maintenance (3KcIutyaTanysi, asMUHUCTPUPOBA-
HUe ¥ 06cykuBaHue). [[pOTOKO MOHUTOPMHTA COCTOSIHMSI KaHaua.
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0OSI
Open Systems Interconnection Reference Model (sTajjoHHast Moze/lb B3aMMOZEli-
CTBUSI OTKPBITHIX cicTeM). PaspaboTanHas MeskayHapomHO opraHu3aliieii mo cTaH-
maptusauuu (ISO) cemmuypoBHeBas Mepapxmueckast MOAEeb [JisI CETEBbIX KOMMYHM-
Kalluit ¥ CBSI3M CETEBBIX MPOTOKOJIOB. YPOBHM MO PACIIONOKEHbBI BEPTUKATHHO
IpYT HaJ IPyroM, KaXXablii ypOBeHb B3aMMOZEVCTBYeT C COCeIHUMU U BBITIOJIHSIET
ompezenéHHble QYHKIUN.

R] Registered Jack. CranmaptusupoBaHHbIi Gusmdyeckuii uHTepdeiic, CIIOMb3yeMblii
IIJISI COEIVIHEHMS TEJIEKOMMYHUKAIIMOHHOTO 060PYIOBaHMS.

RJ-45
OpuH 13 pa3bEMoB cTaHmapTa Registered Jack, ucrmonb3yeTcs B ceTsix Ethernet mst
COeqVMHEHMS BUTHIX Tap.

Runt-dpeiim
IMakeT JaHHBIX JIMHOM MeHee 64 6GaiiT ¢ MPaBMIbHOM KOHTPOIBHOM MOC/IeI0Ba-
TeJIbHOCTBIO.

SLA
Service Level Agreement. OCHOBHOJ1 JOKyMeHT, perJlaMeHTUPYIOLit B3aMOOTHO-
IIeHNUS] MeKIY ITOCTaBIIMKOM YCTYTY U KIMEHTOM.

TCP
Transmission Control Protocol (mporokosn yripasienust nepenaueir). CTaHgapTHBIN
IIPOTOKOJI TPAHCIIOPTHOT'O YPOBHS, BXOASUIMI B cemelicTBO IpoTokonioB TCP/IP u
o6ecreunBaoIMii HAIEKHYIO TYTJIEKCHYIO TOTOKOBYIO Mepefavy JaHHbIX.

Throughput
[TpomycKHast ClIoCOOHOCTD. TecT, onpenesouii MAaKCMMaIbHYI0 CKOPOCTb, Ha KO-
TOPOJi KOIMYECTBO TECTUPYIOUIUX KaApoB, npoiieninx uepe3 DUT, paBHO Konuye-
CTBY KaJIpOB, OTIIPABJIEHHBIX MY C TECTUPYIOIETO 060PYIOBAHMSI.

ToS
Type of Service (Tun o6cayxkuBanus). Ha6op 13 4eThIpEXOGUTHBIX (1aroB B 3aro-
soBKke [P-ntakeTa. OHY [aI0T BO3MOXKHOCTD IIPUKIAAHON IIpOrpaMMe, fiepenaroniet
JAHHBIE, COOOLIUTD CETY TUIT TPeGYeMOro CeTeBOro O6CTysKMBaHMSI.

Traceroute
IIporpamma, mpegHa3HaueHHasl AJIs1 OoNpenesieHUs] MapUIpyTOB CJIelOBaHUS TaH-
HbIX B ceTssx TCP/IP, ocHoBaHa Ha mpoTokone ICMP.
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UDP
User Datagram Protocol (IIpoTOKOJ MMO/Ib30BaTENbCKUX JeiiTarpaMm). DTO TPaHC-
TTOPTHBIN MPOTOKOJI /1)1 Tlepefayn JaHHbIX B ceTsix IP, ob6ecrieunBaeT HeHaAEXKHYIO
JIOCTaBKy COO0IIeHNI 6€3 YCTAaHOBKYM COEAVHEHMS C ITOTydaTeIeM.

VLAN
Virtual Local Area Network (BUpTya/ibHast JIOKaJbHas CeTb). [IpemcTaBisieT co60it
TPYIIIY CETEBBIX YCTPOICTB, KOTOpble QYHKIMOHUPYIOT TaK, KaK OyATO OHM MO -
KJIFOUEHBI K OFHOMY CEeTMEHTY CEeTH.

VLAN ID
VLAN Identifier (VID). 12-6utHbiit ugentudbmkaTop VLAN, KOTOpBI Onpenenéd
B cranpapte 802.1Q [9]. OnHo3HauHO omnpepesnseT VLAN, KOTOPOi IpUHAIIEXUT
Kazgp.

VLAN Priority
Tpu 6uTa, KOTOpBIE COEePsKaT MHPOPMALNIO O IPUOPUTETE Kazpa. Bo3MOKHO BO-
ceMb 3HaYeHMUI1 IpUopuTeTa.

KaHa/bHbI yPOBEHb
Data Link layer. I[IpeqHasHaueH ajis o6ecrieyeHust B3aMMOAENCTBUS ceTelt Ha Qu-
3MYECKOM YPOBHE ¥ KOHTPOJISI 38 OLIMOKaMM, KOTOpbIe MOT'YT BOSHMKHYTh. KaHaslb-
HBIJ YPOBEHb MOKET B3aMIMOJeiCTBOBATh C OGHUM MM HECKOMbKUMU HU3UIECKU-
MM YPOBHSIMM, KOHTPOJIMPYS MX M YIIPABJISISI STUM B3aMMOJECTBIEM.

OOGyuaronuit Kaap
Kapp, kotopslit umeeT ogmHakoBbie MAC-anpeca otnpasuTens u noaydaresns. Ko-
rga KOMMYTaTOp IOJyYaeT TaKoil KaJp, OH OT(PUIbTPOBBIBAET €ro, T.K. BHIXOIHOI
uHTepdelic coBItamaeT co BXogHbIM. [Ipy aTOM KOMMyTaTOp cuMThiBaeT MAC-ampec
OTIIPaBUTEJISI U 3aTIOMMHAET MHTePQETiC, C KOTOPOTO OH GBI MOTYYEH.

CeTeBOJi KOMMYTaTOP
YCTPOIICTBO, UCTIONB3YyEMOE 1151 COeAMHEHMS] HECKOMbKMX Y3/I0B KOMITbIOTEPHOV Ce-
n. IlepeaéT naHHbIe HEITOCPEICTBEHHO ITOTyYaTe 0. PaboTaeT Ha KaHAJIbHOM YPOBHE
mopenu OSI.

CeTeBOJi KOHIIEHTPATOP
VCTpOCTBO, UCTONb3yeMoe /IS 06beqMHE ST HECKOMbKUX Y3JI0B KOMITbIOTEPHOI
ceTu. Bce ycTpoiicTBa, MOOKIIOUEHHBIE K IOPTaM KOHLIEHTPATOPA, MOMIYYaloT OLHY
U TY ke MHGOpPMaLNIo.
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CeTeBoOJi ypOBeHb
Network layer. IIpegHa3HaueH /s OTIpeneeHus MyTy epeaaun JaHHbIX. OTBeua-
eT 3a TPaHC/ISILMIO JIOTMUECKUX afpecoB U MUMEH B hM3MUecKye, orpeneaeHne KpaT-
YaiImx MapiIpyToB, KOMMYTaIMIO ¥ MapIIPyTU3aLMI0, OTC/IEXKBaHMe HEeTI0IaJ0K
B CeTH.

TpaHCHOPTHBIN YPOBEHb
Transport layer. O6ecrieurBaeT HaiEKHYIO TPAHCIIOPTUPOBKY MAKETOB MEKAY JBY-
MsI KOHEUHBIMM TOYKamMu ceTy. HecMOoTpst Ha TO, UTO IIPOTOKOJIbI HYSKHETO YPOBHS
MPOBEPSIIOT MPABUJIbHOCTb BBITIOIHEHMS KX 0¥ oniepaluy Ipu nepegaye JaHHBIX,
Ha3HAUYeHMe 3TOrO YPOBHSI COCTOUT B AOTIOTHUTEIBHON IMPOBEpPKe MPaBUIbHOCTU
nepefaBaeMbIX JaHHbIX.

dusuuyeckuii ypoBeHb
Physical layer. IIpegHa3sHaueH HermoCpenCcTBeHHO [IJIs1 TlepeAadyy MOTOKA JaHHBIX.
OcyliecTBsIeT Iepefavy 3IeKTPUUECKUX UM ONITUYECKMX CUTHAJIOB B Kabeslb U UX
MpUEM 1 Ipeobpa3oBaHye B OUTHI JAHHBIX B COOTBETCTBUM C METOAAMY KOIUPOBA-
HMS IV POBBIX CUTHAIOB.
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