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1. O6buwimne ceepgeHuns

Puc. 1.1. Bremnnit Buj; recrepa-anamzaropa bepkyr-ETX

Tecrep-anamuzarop Bepkyr-ETX (manee — npubop, Tecrep) npe-
Ha3HAYEH JJIsI IPOBEJICHUS aHAIN3a U IUAIHOCTUYIECKOTO TECTUPOBAHUS
obopyoBanus B cersix ¢ Texuosiorueir 10 Gigabit Ethernet.

1.1 O6nacTtb npumeHeHuns

— IlacmopTusarus KaHAJTOB W JAMATHOCTUKA HEHCIIPABHOCTEH B ce-
TsIX, HCrob3ytormux TexuHosioruio 10 Gigabit Ethernet.

— IlpoBepka cOOTBETCTBUsI KAaueCTBa IMPEIOCTABJISIEMBIX YCJIYT CO-
riareHnio o6 yposae obcsykuBanust SLA (s coryzx6 Voice over

IP (VoIP), Video over IP).
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8 O6mue cBejeHus

1.2 OcHOBHble BO3MOXXHOCTU

1. Unrepdeiicor:
— 1xXFP 10GBASE-SR, 10GBASE-LR, 10GBASE-ER,
10GBASE-SW, 10GBASE-LW, 10GBASE-EW;
— 1xLAN 10/100 BASE-T;
— 1xUSB 1.1/2.0.

2. Tecruposanue B coorsercruu ¢ Meroaukoit RFC 2544 [3]:
— TMPOIIyCKHAs CIIOCODHOCT;
— 3aJIePKKa;
— YPOBEHb MOTEPH KaIPOB;
— TpejiesibHAsT HAPY3Ka.

3. Usmepenue koddpdunumenrta 6urosbix omubok (BERT) na dbusu-
YECKOM, KaHAJIHHOM, CETEBOM U TPAHCIIOPTHOM YPOBHE C UCIOJIb-
30BaHUEM CTAHJIAPTHBIX U 3a/IaBAEMBIX I0JIb30BATEIEM ITOCJIE/I0-
BaTEJIbHOCTEH.

4. Tlommepxkxka rexnonornu Q-in-Q (VLAN Stacking): nBoiinast um-
Karcyasun ¢ BeraBkoii 10 3-x VLAN merok. BosmoxkHocTh 3a-
nanus mpuoputeta VLAN, VLAN ID.

5. Tommeprkka MHOTOIIPOTOKOJIBHON KOMMYTAITIH 10 METKAM: BCTaB-
Ka 10 3-x MPLS mertox.

6. Opranusamnus nuieiida Ha (HU3NIECKOM, KAHAJIHLHOM, CETEBOM U
TPAHCIOPTHOM yPOBHSIX.

7. Pexkxum nHTEJIIEKTYAIBHOIO ITOUCKA YCTPOUCTB: 00HADYKEHHE IPY-
rux ycrpoiictB BepkyT-ETX, Bepkyr-ET mmu Bepkyr-ETL B
CeTU € TOCJEeYIOMUM BKJOUeHneM Ha Hux pexknma «[Ilneiicd»
KaHaJIbHOT'O, CETEBOTO MJIM TPAHCIIOPTHOTO YPOBHSI MOCPEICTBOM
mporokosa OAM.

8. T'enepariust u aHAIM3 HECKOJBKUX IIOTOKOB JTIAHHBIX JIJIsI IPOBEPKHU
paboTOCIOCOGHOCTH 1 KadecTBa 00cay kuBanus (QoS) pasImaHbIx
YCIIYT.

9. Yupasaenue npudbopom 1o mporokory TELNET.

10. Orobpaxkenue pesysibraToB TecTupoBanus uepes WW W-nnrepdeiic.
11. Vsmepenne makeTHOTO JIXKUTTEPA.
12. C6op u orobparkeHne CTATUCTUIECKON HHMOPMAIINN 110 IIPUHUMA~
eMOMY U TIepejilaBaeMoMy TpaduKy Ha (DU3NIECKOM, KAHAILHOM
U CeTEeBOM yPOBHsIX B cooTBeTcTBHU ¢ Metoaukoit RFC 2819 [4].

Bepkyr-ETX. PykoBoicTBO 110 3KCITyaTaIiuun



2. KoMmnnekT nocrtaBkm

Tabymua 2.1. KoMmiiekT rmocraBku

HaumenoBanue Koua-Bo
IIpubop «Tecrep-ananuzarop 10 Gigabit Ethernet Bepkyr-ETX» 1
Bpomropa «BepryT-ETX. Tecrep-ananmusarop 10 Gigabit Ethernet. 1
PykoBogcrBo 110 9KCIIyaTauy u macuopTs

Brok nmuranus, 15-19 B 1
Kabens (220 B, 3-mosmocHbrii) 1
Kabens USB 1
Ka6esp Ethernet 1
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3. YcnoBHble 0003HAYEeHUA N COKpaweHns

B mannom pykoBojicTBE UCIONIB3YIOTCS 0003HAYECHNUsI, TPUBEICHHDBIE
B TaOJIAIE HUKE.

Tabymna 3.1. YciaoBable 0003HAYEHUS

OGo3HaueHue KommenTapuii

ITpumeuwarue: Baxxnoe yka3zaHue unu 3aMedaHue

Teker O6o3HaueHne MyHKTa MEHIO Tpubopa
F1 Obo3Havyenre KJIaBUIIl KJIABUATYPbI

B Tekcre pykoBomcTsa 6e3 paciudpoBKu OyayT HNPUMEHSITHCSA CO-
KpallleHusi, TPUBEJIEHHBIE B TaOJIUIE HUXKE.

Tabmuma 3.2. CoxparreHust

Cokpainenue KommenTapuii

DUT Device under test (Tectupyemoe ycTpoiicTBo)
NUT Network under test (Tectupyemasi ceTn)

SLA Service Level Agreement (Corsamenne 06

YPOBHE 00CJLy KUBAHNUS)

QoS Quality of Service (KauecrBo o6cityKuBanus)
T1IK [IepcoHabHBIN KOMIBIOTED
10 [Iporpammuoe obecrieuenne
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4. OnuncaHune npubopa

4.1 JlnueBasa naHenb

BepkyT-ETX

CTpoka cTatyca

—

BepryT-ET¥ D,VICI'lJ'leVl

HacTporki

MapaMeTpu CeTH
MapaMeTpsl UHTepPencos
YcTaHOBKK npuGopa

Npogpuan
or H

HecTpoia  WAcTpgwera Wmeperin

cBeToanogHble
NHOUKATOPbI

KnaBuaTypa

Metrotek

SN

Puc. 4.1. Jlunesasa naneiab
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Ommcanne npubopa

4.2 KnasunaTtypa

0

BKJIIIOYUTH /BBIKJIIOYUTDH

Jlyist BKITIOUEHUsT MJIM BBIKJIIOYEHUsT TUTaHUsT TPpUbopa
HEOOXO/IMMO HaKaThb M YJ/IEPXKUBATH KJIABUIILY B Tede-
Hue 2-3 c.

I'naBHOE MeHIO
KiaBuima Bo3BpaTa B IyIaBHOE MEHIO U3  JII0OOI0
ITOIMEHIO.

Bsopg,

IIpu BBIOOpPE MyHKTA MEHIO HayKaThe Ha KJIABHUIIY 00ec-
[I€YUBAET [I€PEXO0Jl B COOTBETCTBYIOIIEE MEHIO.

IIpu BBIGOpE TyHKTa MEHIO, MO3BOJISIIONIETO BBOJIUTH
3HAYEHUs] [1apaAMETPOB, HarKaTUe Ha KJIABUIILY obeciie-
YMBaET MEPeXOoJ[ B PEXKUM 3aJ[aHusl JAHHBIX. [IloBTOp-
HOe Ha)KaThe Ha KJIABUIILY TOATBEPKIAET BBEIEHHBIE
JIAaHHBIE W CJIYXKHUT JJIsl BBIXOJA W3 DPEXKUMa 3aaHUs
JIAHHBIX.

OrmeHna/Bbixo,

Haxkarue na KjaBuiry obecrieduBaeT 1mepexo] B pebl-
JIyIIee MEHIO, & B PeXKUMe 3a/aHNsl TAHHBIX CJIYKUT JIJIs
OTMEHBI BBOJIA JIAHHBIX.

@

JIazep
IIpu HakaTwyu Ha KJTABUITY Ha SKpaHEe BOZHUKAET CO00-
HIEHWE C MTPEJIJIOKEHNEM BKIIOIHUTD J1a3ep (B CIydae, ec-

Jin J1a3ep BbIKJOYeH). [Ipu HaxkaTun Ha Kiasunry — F3

(«da») mazep GyJerT BKIIIOYMEH W CBETOJMOIHDBIN WHA-
karop Laser (cm. pazmen [3]) saropurcst kpacubiv. Boei-
KJIIOYEHUE JIa3epa OCYIIECTBIIAETCS IIyTEM ITOBTOPHOI'O

HaKaTusd Ha KJIaBULLY .

Fi F2 F3 F4

(DyHKI_[I/IOHaJ'IbHI)Ie KJIaBUIIIN

KunaBumu ynpaBiieHuss Kypcopom

®EOO®
OO ®
®OO®
06/6]C,

Kaasumu BBosia 1indp, 6YKB U CUMBOJIOB.
Iudpsel, 6YKBBI U CHMBOJIBI, KOTOPbIE MOXKHO BBECTH
¢ moMombio 1udPOBOI KJIABHATYPBI, [IPEJCTABIEHBI B

rabume [A.0]
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4.3 CBeToanogHble MHINKATOPBI JIMIECBON HaHe/ I 15

4.3 CsetoanogHbie NHANKATOPLI NNLEBO NaHenu

Nunukarop | IIsBer CocTosinue Onucanue
Link 3€JIEHBIN | TOPUT MOCTOSTHHO | COEJIMHEHWE C TECTUPYEMBIM 00OPYI0-
BaHUEM YCTAHOBJIEHO
KPaCHBIf | TOPUT IIOCTOSTHHO | COEIMHEHUST HET
Tx 3€JIEHBIN | MUTAET WJIM TOPUT | HIET Mepeada MaKeTOB
TTOCTOSTHHO
— HE TOPUT repejiada MakeToB He OCYIECTBIISICTCS
Rx 3€JIEHBIN | MUTAeT UJIU TOPUT | HIET IIPUEM ITAKETOB
TTOCTOSTHHO
— HE TOPUT MPUEM TMAKETOB HE OCYIIECTBIISIETCST
Test 3€JIEHBI | TOPUT IOCTOSIHHO | IPOBOJIUTCS TECTUPOBAHIE
3€JIEHBIN | MUTaeT Bruriouen pexkum «IILeitcp»
— HE TOPUT pexum «IIlneiic» BBIKJIIOYUEH, TECTU-
poBaHUe He MPOBOIUTCS
Laser — HE TOPUT Jiazep BBIKJIIOYEH
KPACHBII | TOPUT TIOCTOSTHHO | JIa3ep BKJIIOYEH

CBeTOINOMHBIN HHINKATOD, PACIOJIOKEHHBI B HUXKHEH JacTh Iie-

peHell maHe I KopIryca Ipudopa, 3aropaeTcs IpU MOAKIIOIeHIH BHEIII-
HETO TTUTAHUS:

— BEJIEHBINT — aKKyMYJISTOPHBIE 3JIEMEHTBI 3aPAKEHBI;

— 3eséHbIH (MHUTaHne) — 3apsiyl aKKyMYJISTOPHBIX 3JIEMEHTOB;
— 3esiéHblil (Mepranue) — obHoiienue Bepcuii I10 nputopa.
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Ommcanne npubopa

4.4 Crpoka cTaTyca

Crpoka craTyca COIEpKUT JTAHHBIE O CJICLYIOIX MapamMerpax (cje-

Ba HAIIPABO):

— 3apsia barapen;

— CKOPOCTb COEJMHEHUsT («---» O3HAYAET, UTO COEJMHEHUE C TeCTU-
pyeMbIM 06OpYIOBaHUEM HE YCTAHOBJIEHO);

— pexXuM mepegadn JaHHbIX XFP-momyitst;

— TPOBOJVMBI TeCT («—» O3HAYAET, UTO TECTUPOBAHWE B JAHHDII
MOMEHT HE OCYIIECTBIIAETCS );

— YPOBEHb MOIIHOCTH CUTHAJA Ha IIPUEME;

— TeKylllee BpeMs CYTOK.

[TpoBoauMbIe TECTBI 0003HAYAIOTCSI B CTPOKE CTaTyca abOpEeBUATYPAMMU:

THR (throughput)

AHaU3 TPOILYCKHOM CITOCOOHOCTH.

LAT (latency)

AHanus 3a1epKKI.

FRL (frame loss)

Ananus ypoBHs 110TEPH KapPOB.

BTB (back-to-back)

Ananus mpeesbHON Harpy3KH.

LB1 (loopback layer 1)

Ineitd na dusnyeckom (IepBoM) ypOBHE.

LB2 (loopback layer 2)

[Iieitd HA KaHAIBHOM (BTOPOM) ypPOBHE.

LB3 (loopback layer 3)

IIlneiid Ha cereBoM (TpeTbeM) ypOBHE.

LB4 (loopback layer 4)

Ineitd mva TpancnopTHOM (YeTBEPTOM) ypPOBHE.

BER (bit error rate test)

Omnpenenenne K03 duimenTa OUTOBBIX OIIUOOK.

PJ (packet jitter)

Ornpejiesienrie TAKETHOIO JKUTTEPA.

GEN (generate)

T'enepariust TecTOBOro mMOTOKA.

J+G (jitter + generate)

OmpeieieHne MakeTHOTO MXKUTTEPA U TeHEepaIlnsi Te-
CTOBOTO TpadUKa 3aIyIeHbl Ha OJHOM IIOPTY.

PTH (pass through)

Pexxum «Tpanzurs.

CTR (complex traffic)

Tenepanust /mpuéM cI0:KHOTO TpaduKa.

Bepkyr-ETX. PykoBoicTBO 110 3KCIITyaTaIiun



4.5 Buerinne pazbémbl 17

4.5 BHewmHwne pasbveémbl

Pacriosiozkenue BHEITHUX pa3bEéMoOB Ha BepXHeEil 1 G0KOBOI aHe IsaX
KopIIyca Ipubopa IMOKA3aH0 Ha PUCYHKAX u 43l

1

Puc. 4.2. Bepxugasa nanesnnb Tectepa

LAN USB

e (g

R —"

3

Puc. 4.3. BokoBas manenb Tecrepa

MapkupoBka Haznauenue

10G XFP Pazbém nna nonkmoyenns XFP-momys.

LAN Pazbém s yaaaéuaoro yrpaBiieHusT TECTEPOM.

USB Pazbém nyia nmogkmouenus kK 11K mo maTepdeiicy USB.

Creronno/inble UHINKATOPBI, 0D03HAYEHHDBIE HA PHC. nndpoit 1,
MOT'YT IIpUHUMATDL COCTOAHUA, aHaJIOTUIHBIC OIIMCaAHHBIM B pa3/ieJsie m
Wckmovenne cocrapisier uugukaTop Link: B ciiygae oTcyTeTBust coeu-
HEHUA NHANKATOP HE I'OPUT.

Bepkyr-ETX. PyKoBoicTBO 110 3KCILTyaTarinu



18 Ornucanne npudbopa

Hudpoii 2 na pucynke L3l obosnayena KHOTIKa anmapaTHoro copoca.
Hudpoit 3 wa pucynke 3] obosHadwen pazbéM I TOAKIIOUEHITST
BHEIITHETO OJIOKA ITUTAHU.

4.6 CTpykTypa ynpaBasitoWero MeHio

T'naBuoe mento npubopa Bepkyr-ETX cocroutr usz Tpéx mojiMeHio
(mamee — MEHIO), TEPEKJIIOYEHHE MEXKYy KOTOPBIMH OCYIIECTBIISET-
cst mpu Haxkatuu Ha Kiasum - F1 (Bepkyr-ETX Hacrpoiikn), « F2
(Bepryr-ETX Uncrpymentsi), F3  (Bepkyr-ETX Wsmepenust).

Y

1. Bepkyr-ETX Hactpoiiku.

E3 —— SR - {-40dBmm _185:04

Bepryr—ETX
HacTpoikm

[apaMeTpbl ceTH
NapameTpr WHTeppencos
YcTaHoBKRM npuGopa

Mpopunm
fMor

Hactpofikk  WHoTPYMeHTH  MamepeHua

Puc. 4.4. Menio «bepkyr-ETX Hacrpoiiku»

2. bepkyr-ETX NHCTPYMEHTHI.

@D 160G _ER - 6.5dBm__06:58

Bepryr—ETX
HMHCTRYMEHTH

MapuwpyT
DNS
ARP moHuTOp
TCP kamenT
linengp

Hactpofikk  WHoTPYMeHTH  MamepeHua

Puc. 4.5. Menio «Bepkyr-ETX MHCTpYyMEHTHI»
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4.6 CrpyKTypa yIPaBJsIOIIEro MEHIO

19

3. Bepkyr-ETX Usmepenus.

ER —— SE - {-40dBmm__18:06

Bepryt—-ETX
Wameperusn

RFC-2544

CAoxHeA Tpapuk
BERT

MNakeTHHA ARMTTER
TecToBHA NOTOK
CraTtncTuka
CoxpaH. paHHbe

Hactpoiikm  MHoTpumerty  Mamepetiia

Puc. 4.6. Menio «Bepkyr-ETX Uszmepenuns»
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5. Metoaguka RFC 2544

Meroauka RFC 2544 onpenensier HaOOp TECTOB, KOTOPBIE UCIIOJIb-
3yIOTCA TPU OIEHKE BaKHEHITNX XapaKTEPUCTUK CETEBBIX YCTPOWCTB
U IIPOBEPKE COOTBETCTBUSA MPEJOCTABISEMBIX YCIYT XapaKTEePUCTHKAM,
KOTOpbIe oroBapupatoTcst B SLA Mexk Iy omepaTopamMu CBsi3W U KJINEH-
TaMM.

Biraromapst Bo3MOXKHOCTH TTPOBEIEHNS aHAIN3a ITPOIIYCKHOM CII0Co0-
HOCTH, 38JIEP>KKH, YPOBHS MMOTEPh KAAPOB U MPEAEIbHON HATPY3KH, 9Ta
METO/IMKa B HaCTOAIIee BpeMsd ABJIACTCA CTaHIapPpTOM «ﬂe—(baKTO» LA
OIleHKU TTpou3BojuTe/ibHOCTH Ethernet-cereii.

Bepkyr-ETX 1mo3BosisieT npoBOAUTL YeThIPE CTAHIAPTHLIX TECTa CO-
rinacao pekomerganuam RFC 2544.

5.1 AHanu3 nponyckHoW cnocobHoCTM

o Vi
S~ 1] <
\l MPOU30IILIA OTEPst

5 KaJ[poB

a ) V2<Vl1

) 1 -
®®®®S
S8 ©
S S
QS

Ne momeITKH

V1, V2 - ckopocThb nepeaun JaHHbIX

Puc. 5.1. Ananus nporyckHO# CrtocobHOCTH

Ananus nponycknot cnocoonocmu, (Throughput) nposodum-
CA OAA ONpedeseHus MAKCUMAALHO BOZMONCHOT CKOPOCA
KOMMYMAUUL ONA CEMEBBLT INEMEHTOB, KOTOPHLE PACTLONG-
2aromea 6 mpancnopmuoix cemax Ethernet.

IIpomnycknasi crocobHOCTH — MaKCHMaJbHas CKOPOCTHb IIepe/iadn
JAHHBIX, HA KOTOPOU KOJIMYECTBO K&,ZLpO

, mporeamux depes DUT,

1r‘[‘epMI/IHbI mu?p u naxem B OIMHUCAHUAX TECTOB ABJIAIOTCA CUHOHUMAaMM.
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22 Meromuka RFC 2544

PaBHO KOJIMYECTBY Ka/IPOB, OTIPABJIEHHBIX €My C TECTHPYIOIIEro o0o-
DPY/IOBAHUS.

IIpu anasmse IMPOIyCKHOI CIIOCOOHOCTH HEKOTOPOE KOJIMYECTBO Ia-
KEeTOB C MUHUMAaJIbHBIM ME2KKa/JIPOBBIM MHTEPBAJIOM HepeﬂaéTCH Ha BXO/
DUTH (puc. B.T).

SaTel\/I IIOJACYUTBIBACTCA KOJIMYIECTBO ITaKETOB, IIPUIIE/IININX C BBIXOI-
moro nopta DUT. Ecanm oHo oKa3bIBaeTcs MeHbIE KOJIUYIECTBA Iepe-
JAaHHBIX ITaKeTOB, TO Me)KKa,ILpOBbIIU/I UHTEPBaJI YyBEJIMIUBACTCA U TECT
BBITIOJTHAETCH CHOBA.

IIpu omnpejieseHny IPOIYCKHOM CHOCOOHOCTU HCIIOIB3YETCS METOJ
OMHAPHOIO TIOUCKA.

5.2 AHanus 3agepxku

Ta
Il — xanp c meTxoii
|4

B IayKa KajpoB
Y| om0
) P N A W || M (S © o, A 1
Sg@ <> Ilneiid
o8 -
O]9
Q%g L. sanepikka =Tb - Ta

Puc. 5.2. Aunanus 3a1epKKu

Ananus 3adepoicxu (Latency) npumensemca O0aa ouenku
BPEMEHU, KOMOPOE HEOOLOOUMO Kadpy Oad NPoxoscleHus
OM UCTMOYHUKA K MOAYUAMEAO U GO3GPAMA K UCTOOHOMY
anemenmy. Ecau seaununa 3a0eporcku usmenaemcs, 9mo

2]_D) 9TOM M IIOCJIEAYIOIIUX OIIMCAaHUAX TECTOB BCE PAaCCMOTPEHHDbIE ,D;eflCTBPIH BbI-
IIOJTHAIOTCA TECTEPOM aBTOMATHUYIECCKH.
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MOdHCEM NPUBECNU K NPOOAEMAM 8 PAOOME CEPBUCOE PEAND-
1020 8PEMEHU.

IIpu ana/nze 3aJep:KKKU CHaYAja OIPENE/IseTCs IPOIYCKHAsI CIIO-
cobrocts DUT. Barem st Kaxki0ro, ornpeaenéaroro meroaukoit RFC
2544, pa3mepa MmakeTa Ha COOTBETCTBYIONIEHl eMy MaKCUMAaJIbHON CKO-
POCTH TOCBLIAETCsT TIOTOK KaJIPOB, aPECOBAHHBIX IMOJIyUaTe 0. depes
HEKOTOPOE BpeMsI B OIUH IIAKET BCTABJISIETCS METKa OIIPEIeJIEHHOIO
dbopmara. Ha niepenatorneii cropone 3anucbiBaercs sunadenne Ta (Bpe-
Msl, K KOTODOMY ITaKeT ¢ METKOW OBLI MOJHOCTBIO Hepenan). Ha mpu-
EMHOI CTOPOHE OIpeessieTcst MeTKa W 3alucbiBaeTcss 3HadeHne Tb
(Bpemsi mpuéMma makera ¢ METKOI).

Bazepxkka (Latency) — sro pasuuiia (Tb — Ta). ITo pesynasraram ana-
JIN3a BBITUCJIACTCA CPpeaHsdAsd 3a/JeprKKa.

5.3 AHanu3 ypoBHsi NnOTepb KaapoB

100%
<>
norepu — X, %

90%
S
norepu — X,%

HOMEp TONBITKH

X%, X,% — noTepu npu COOTBETCTBYIOIIEH Harpyske

Puc. 5.3. Anaius ypoBHs IOTEPH KaAPOB

Ananrus ypoens nomepv xadpos (Frame Loss Rate) meo6-
TOOUM OASL MPOBEPKU CNOCOOHOCTU cemu, Nnoddepicusamsb
NPUAOACERUA, KOMOPBLE PAOOMAIOM 6 DPEAALHOM GPEMEHU
(6e3 603MO21CHOCTIU NOBMOPHOT Nepedayy), mak Kax 60av-
wWotl NPoOUEHM nomepsd Kadpos npuedém x YryoueHuro xa-
Yecmea cepeuca.

AHajm3 ypoBHSI TOTEPH TO3BOJISIET PACCIUTATH IIPOIEHT KAJIPOB, KO-
TOpble He ObLIN TepeJaHbl CETEBBIM JIEMEHTOM IPU IIOCTOSHHON Ha-
Irpy3Ke 1U3-3a HeJIoCTaTKa allllapaTHBIX PeCcypCcoB.
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IIpu ananuze yposusi morepb kajipoB Ha Bxox DUT ma ompenenén-
HOIT CKOPOCTH TIOCHLIAETCST HEKOTOPOE KOJIMIECTBO KA IpoB (input count)
1 ITOJICIUTBIBACTCA KOJIMYIECTBO ITaKETOB, IIPUIICAINNX C BBIXOIHOT'O II0P-
ta DUT (output count).

VPpOBeHb MOTEPh KAIPOB PACCIUTHIBACTCS IO (POPMYIIE:

100 x (input count — output count)

(input count)

HepBaﬁ IOIIBbITKa JOJIZKHa OCYHIECCTBJIATBCA Ha CKOPOCTHU, MaKCHU-
MaJIbHOM JIJTsi JAHHOTO coennenusi. Clreyionas mobITKA JTIOJI2KHA TTPO-
XOIUTL Ha CKOpOCTH, cocrapisitomeii 90 % or MakcuMasIbHOMN, 3aTeM
Ha ckopocTH, cocrasisomeii 80 % or makcuMmasbHO. VcnbITanus 1mo-
BTOPSIIOT, YMEHBINAasi CKOPOCTh TecToBoro moroka Ha 10 % (Bo3moxkeH
JIpyToii Imar), J0 TeX Hop, HOKa B JBYX IONBITKAX HOJAPs] HE Oyjer
IIOTEPSIHO HU OIHOTO KaJIpa.

5.4 AHanns npepenbHOW Harpyskwu

T1ayka Kaapos

I O Ty
1 xazip motepsu

KOJI-BO KaJIPOB B IauKe
YMeHbIIAeTCst

,| | XOOO -
I

noTephb HeT

+ . .

Ne ronbITKN

Puc. 5.4. Ananus npeneabHORl HArpy3Ku

Ananrus npedeavnot nazpysku (Back-to-back) noszsorsem
OUEHUMD BPEMA, 8 MEUECHUE KOMOPO2O YCMPOUCMEo Cnpas-
AACNMCA € MAKCUMANDHOT HALPY3KOU.

IIpu amayimsze HepaBHOMEpPHOCTH mepeiadn MaHHbX Ha BX0ox DUT
OTCBHLIAETCH HEKOTOPOE KOJUYECTBO KaJPOB ¢ MUHUMAJILHONW MEXKKAa/I-
pOBOﬁ sa;LepKKoﬁ 1 IIOACYUTLIBaCTCdA KOJIMYIECTBO IIaKETOB C BBLIXO/Ia
DUT. Eciu oHO OKa3bIBAETCA PABHLIM KOJTUYIECTBY OTIPABIEHHBIX Ka/I-
POB, TO TECT 3aKaHINBaeTCA. ECJII/I 2Ke KOJIMYEeCTBO IIaKeTOB Ha BbLIXOIe
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DUT wmenbIrie unc/jia OTHPABICHHBIX, TO BPEMs YMEHBIIACTCI U TECT
[TOBTOPHAETCS.
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6. RFC 2544. lNogrotoBka K NnpoBeAeHUto
aHanu3sa

6.1 Cxembl nogknoyeHnst npndopa

st mpoBeiennsa ananausa 1o meroanke RFC 2544 neobxoanmo mo-
KJIIOYUTH MPUOOP K TECTUPYEMOMY YCTPOHCTBY /CETH B COOTBETCTBUU C
OJTHOM M3 CXeM, PUBEIEHHDBIX HIUKE.

MAC 1

NUT/DUT &~ el | iy
- " TIJICH

switch= __ 1 2-10 ypOBHSI

[MAC d=MAC IIMAC s =MAC 2
MACd -— MAC s
Puc. 6.1. Tumnosas cxema IOIKJIIOYeHUS 1
IPs=TPI[IPd=1P2] [[Ps=1P1[IPd=1P2

MAC d = MAC | MAC's = MAC T [MAC d=MAC 2 [MAC's = MACT

NUT/DUT meiic

é(éléeézcl <--- 3/4-T0 ypoBHS

MACT

-
Ps=1P2[IPd=1P1 IPs=1P2[IPd=1P1
[MAC d=MAC IIMACs=MACr | MAC d =MAC r[MAC s =MAC?2]

MACd — MACs
IPd -—1IPs

Puc. 6.2. Tumnopas cxeMa IOAKIIOYEHUS 2
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Ha cxemax moakroveHnsT BBeJIEHbBI CJIeIYIONINe 0003HAUEHMS:

MAC s MAC-aznpec ormipaBuTesis.

MAC d MAC-aupec mosydaress.

IP s IP-anpec ornpasuTeis.

IPd IP-aapec nmomyuarens.

MAC r MAC-anpec mapmpyTuszaTtopa.

MAC 1 MAC-anpec Bepkyr-ETX.

IP1 IP-anpec Bepkyr-ETX.

MAC 2 MAC-anpec yaagéHHOr0 yCTpPOCTBa, BBITIOTHSTIOIIE-

ro dpyHKIMIO nepeHanpasienns rpaduka (meid).

IP 2 IP-anpec ymajiéHHOTO yCTPOMCTBA, BBIIOJJIHSIONIETO
dyuxuo nepenanpasienns Tpaduka (mureid).

switch CereBoit KOMMYTATOD.

router MapmpyTusarop.

B ciyuae TecrupoBanms cereil, comeprKaIiuxX yCTpoicTBa, paboTaio-
e Ha KarajabHoM ypoBae Mogenn OSIH, Bepkyr-ETX momkmrouator B
COOTBETCTBUU CO CXEMOI, IPUBEIEHHON Ha PUC. B sTom ciyuae re-
HEepUPYEMblit TPUO0POM TpadUK TOJIZKEH OBITH IIepeHAIIPABJICH 00PATHO
rocpeJicTBOM opranuzaiun nuieiida. [pu srom Bo Bxojgmmx makerax
Mmensiorcss mectamu MAC-ajpeca orupaBuTesss U HOJIydareis, U Tpa-
UK BO3BpaIaeTcsi HA UCXOJHBIH TOPT.

B caywae TectupoBaHmsi ceTeit, cofeprKaluxX ycTpoiicTBa, pabdbora-
formme Ha cereBoM yposHe Mogenn OSIA, Bepkyr-ETX nonkiodator
B COOTBETCTBUU C AHAJOTUIHOI CXeMOM, MPUBEJEHHON Ha PUC. B
oT/Imdne OT IPEeAbIAYHIECro cJjay4vasd, BO BXOJANINX ITaKeTaX MEHAIOTCHA
mectamu 1 MAC- u [P-anpeca ormpaButenst u moaydarens, n Tpapuk
BO3BpaIlaeTCs HA UCXOJHBIN ITOPT.

'"Hampumep, ceresoii kommyTaTop (switch).
?Hampumep, maprpyruzarop (router).
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6.2 OcHoBHble NapamMeTpbl 3aro/10BKa

Hacrpoitka mapamMeTpoB 3arojioBKa OCYIIECTBIISIETCS B MEHIO
«RFC 2544» = «Hacrpoiiku» = «3aroioBoK».

EEd 10G SR - —2.9dBm__ 23:16

3aronoBok

MAC Otnp. ©00:21:CE:08:00:01

MAC Monyu., ©00:21:CE:08:00:02
IP Otnp. 192.168.1.1

IP Monyu., 192.168.2.2

WLAN Brikn

HPLS

P TSCP 000111000
P BO000/50000

Puc. 6.3. Menio «3arojioBok»

MAC Ornp. MAC-aznpec ormipaBuTesis.
MAC Monyw. MAC-anpec momrygaresst.
IP OTnp. IP-aapec ornpaBuTess.

IP TMonyu. IP-anpec mosygareris.

IIpu 3amanun MAC-a1pecoB HEOOXOAUMO YUNTBIBATD CJIC/LYIOIIEE:

— B kadecrBe MAC-anpeca orupasuress ykasbiBaercs MAC-aapec
naTepdeiica NCTOIHNKA,

— €CJIM UCTOYHUK U ITOoJIyvdaTesb COCIUHEHDbI HaIIPAMYIO, 6@3 IpomMe-
JKYTOYHBIX MapIIpyTH3aTopoB, B kKadectBe MAC-aapeca momyda-
tesist yKasbiaercss MAC-anpec naTepdeiica moryaaress;

— eCJIM MEXKJY MCTOYHUKOM ¥ TOJIyUIaTeTeM CYIMIECTBYET XOTS OB
OJINH MapIipyTu3aTop, B Kadecrse MAC-apeca mosyaare/ist Heob-
xonmmo ykazatb MAC-aapec 6miKaiero K iCTOYHUKY MapIpy-
TH3ATOPA.
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Cy1ecTByeT BO3MOXKHOCTL aBToOMaTrndeckoil mnojcranosku MAC- u
[P-ajipecos:

— 1pu HaxkaTuum Ha Kjasuiny ~F1 (npu BeiGope MAC Otnp. uam
MAC MMonyy.) Bmecto Tekymero MAC-azapeca Gyer mojcraBieH
MAC-azapec iopra A, 3ajanublii B Merto «llapamerpsr naTepdeii-
COB»;

— npu Haykaruu Ha Kjasuiry F1 (upu BeiGope IP Otnp. nm IP
Monyuy.) BMecTo Tekymero [P-anpeca 6yner nmogcrasiaen IP-anpec
mopta A, 3ajaHubIil B MeHIO «llapamMerpsl ceTns;

— 1pu HazkaTHX Ha Kiasuiry < F3  (mpu Beibope MAC lMonyy.) 6yaer
nposenéa ARP-zamnpoc. B pesyibrare 3ampoca BMeCTO TEKyIIIEro
MAC-aapeca nomydarens 6yger mogcrasiaen MAC-ampec, coor-
BercrBytomuit [P-anpecy nosy4aaress.

Takzke Ha 9KpaHe 0TOOPasKAIOTCs 3HAYEHUs TAPAMETPOB, 3ajaBae-
MbIe B MEHIO «3arojioBOK (JIO1L.)».

6.3 [JononHuTtenbHbie NnapameTpbl 3arojioBkKa

EEd 10G SR - —3.1dBm__ 23:15

3aronosok {pgon.)
Auto—ARP Bwkn

YLAN
MPLS

IR Tl PREC+TOS
5

Precedence
ToS 0000
UDP src 60000
UDP dst 50000

PREC+TOS DsCP

Puc. 6.4. Menwo «3arososok (zgor.)»

Auto-ARP Ecan BeiOpano «Bkii», To nipm 3amycke TecToB Oy-
ner apromarudecku nposencn ARP-zampoc. B pe-
3ysibraTe 3ampoca BMecto Tekymero MAC-ampeca
nostyuaressa Oyner nozacrasiaen MAC-aapec, coor-
BercrByommii [P-anpecy monyuaresns, 3agannomy B
MEHIO «3aroJIoBOK>».
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VLAN

Tlepexon B mento « VLAN», nmossosstioniee 3a1aBaTh
1o tpéx VLAN-meToK.

MPLS

Ilepexon B MeHio «CTeK METOK».

IP DiffServ

TlosBonster BwIOpaTh mnoas Precedence m  ToS
(«PREC+TOS») mwiu mome DSCP («DSCP») aysa
3a/laHns KJjacca OOCy:KUBaHUs Tpaduka OT pas-
JIMYHBIX npuiioxkenuit. Onucanue moJsell npejacTas-
JIGHO HUKE.

Precedence

Ilose, KoTOpOE yKa3bIBaeT MPUOPUTET Kajpa. Bos-
MOXKHO BOCEMb 3HAYEHUN MPUOPUTETa KaJpa B CO-
orsercrun ¢ RFC 791 [I]. Ormpasuresns Moxer
YCTAHOBUTH B 9TOM II0JI€ J1I000€e 3HaYeHHe U3 Tabd-

JIHILBI

ToS

ITose, koTopoe onpemesnsier Tun ooCaTyKuBanus 1P-
nakera (Type of Service). Ornpasurens Moxer
YCTAHOBHUTDH B 9TOM II0JI€ JII000E 3HAYCHHE U3 Tab/In-
bt [AL3] pykososcTsysich Meromukoit RFC 1349 [2].
Tak>ke BO3BMOXKHO YCTAHOBUTH JIIOOYIO JIPYTYIO KOM-
OUHAIMIO U3 4-X OUT B COOTBETCTBUY C HACTPOMKAMU
MapIIpyTU3ATOPA.

DSCP

ITosre DSCP cocrouT u3 8 6UT U MO3BOJISIET 3a0aBATh
GoJIbIllee YHCJIO KJIACCOB OOC/TYKUBaHUsT TpaduKa,
ugeMm nosisi Precedence u ToS. Onwucanue crapmux 6
6uTr upesncrasiaeno B Tabu. [A4l Mmammme 2 6ura
ucnonb3ytorcs mporokosiom TCP mist mepenaun nn-
dopmaIu o0 meperpysKax U ONMCAHBLI B TabJI.

UDP src

Homep UDP-nopra ornipaBuTess.

UDP dst

Homep UDP-nopra nosyuaaress.

[Tpu Haxkatnu Ha kiaasumry F1 (npu Beibope VLAN) B kauecTse Ha-
crpoek VLAN 6ymayT aBTOMATHIECKN TIOICTABIEHBI HACTPOIKY, 3a/1aH-
Hvble B MeHtO «Ilapamerpsr uaTepdeiicoy = «VLAN» st mopra A.

[Tpu maxkatum Ha Kmasurry F1 (mpu Beibope MPLS) B kadectse
vacrpoek MPLS 6yiyT aBroMaTuvyecku mojcTaB/IeHbl HACTPONKHU, 3a-
naHHble B MeHIo «Ilapamerpnl uarepdeiicop» = «MPLS» mis mopra A.
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6.3.1 Hacrpoinka VLAN

= — — = 01:28

VLAN
VLAN

ID 4095
MpuoputetT ©

ID 4094
MpuoputetT ©

ID 4093
MNpuvoputeT ©

Btirn 1 2 3

Puc. 6.5. Menio «VLAN»

VLAN Bei6op kosmmvecra MeTok (1—3, Bbiki).

ID 12-6utHblii npentTudukarop VLAN, npencrasisier co-
6oit umcsio or 0 xmo 4095. OmHO3HAYHO OIpeessieT
VLAN, xoropoii npunamiexxur kagap. Hynesoe 3nage-
ure VLAN ID nokasbiBaeT, 94TO JaHHBINA KaJap He HECET
nadopmanmu o VLAN, a comepkut nHMOPMAIIAIO TOTb-
ko o npuoputrere. Eciau 3nagerue VLAN ID ycranos-
JIEHO PAaBHBIM 1, TO IPH IIPOXOJIE Yepe3 HOPT CETEBOro
koMmmyTaropa 3uadenune VLAN ID myia storo kaapa Gy-
et ycranosyiaeHo pasabiM VLAN ID mopra.

[Mproputer ITone, xoropoe omnpenenser npuopurer rpaduka. Cy-
mecrByer 8 3Haudenuil npuopurera ([9]), coorsercrBue
MeKJy IPUOPUTETOM U TUIOM TpaduKa MPeJICTaBICHO

B Tabuume A1l
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6.3.2 HacTtpoiika MPLS

== - —— - 01:31

CTek MeToK

Kon-Bo mMeToK

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

I
&

HOO;OOHOOH
[+5]

I
&

Biwirin 1 2 3

Puc. 6.6. Menio «Crek MeTOK»

Kon-Bo meTok Bri6op kommaectsa metok (1 -3, Boiki).
MeTka 3HavYeHne METKHU.

MPLS COS Kuace obcitykuBanus nakera.

TTL Bpewms xusnu nakera ¢ METKOIA.
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6.4 Bbibop pa3smepa kagpa

ER — SRH - {-40dBmm _©01:33

Kappt!

L1
128
256
512
1024
1280
1518
64

-

WD AWN

Brn
Brn
Brn
Brn
Brn
Brn
Brn
Buikn

Eirn Biwirin

Mo ymonm-anim

Puc. 6.7. Mento «Kampor»

Pazmepn! mepeaBaeMbIx KaapoB MOXKHO 3a7IaTh JBYMsT CIIOCODAMMT:

1. BeibpaTb crammapTHble pa3Mepbl B COOTBETCTBUU C METOIUKOL
RFC 2544 (knasumma F4 («Ilo ymomaanuioy)): 64, 128, 256, 512,
1024, 1280, 1518 6aiit. Ilpu 3TOM MMeeTCs BO3MOXKHOCTH OTIOJI-
HUTEJIBHO 33JIaTh OJINH KaJIp ITPOU3BOJIHLHOTO pa3Mepa.

2. BBectu pa3Mepbl KaJIpOB BPYYHYIO.

ITpumewarue: pasMepbl KaJpoB He JOJKHBI ObITH MeHbIie 64 6aiiT

u upesbimarb 64000 GaiiT.
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6.5 HacTpoiika napameTpoB TecToB

3&&8JT)3H&H€HHH’HapaMETpOB TECTUPOBAaHUA JJId IIPOBEICHUA aHa-
JIn3a MO2KHO JBYM<I CIIOCODAMUT:

1. BeibpaTh cTamgapTHbIE HACTPOHKN B COOTBETCTBUU C METOIMKOMN
RFC 2544: mento «RFC-2544» = «Hacrpoiiku», KiaBuiia = F4
(«ITo ymomaanuio ).

2. TlpoBecTn HACTPOIKY BPYYHYIO B COOTBETCTBUU C YKA3AHUSIMU
paszenos 6.5 1655

st onTuMu3aIun CKOPOCTH U HMOBBIIIeHns: 3MOEKTUBHOCTU IPOBE-
nenus anaju3a B npudope Bepkyr-ETX mpeaycmorpena BO3MOXKHOCTD
M3MEeHeHHsI CTaHAapTHHIX (onpesenénubix meroaukoit RFC 2544) 3ua-
YeHUI I1apaMeTpoB TECTOB.

B coorBercrBun ¢ pexkomenganmeit RFC 2544 pesysibrarbl TecToB
[IPEJICTABISIOTCS B TAOJIUIHON U rpadmdecKoil ¢popmax.

6.5.1 [Mapamertpsbl Tecta «[lponyckHasi cnocobHOCTbL»

D — ER - —27.4dBm_ 06 45
MponyckHas cnocoBHoCTb
HacTpoikm

fla
Harpyaka (L1} 100 %
MNpoGa.c o

Pazpewerune,.¥ 0,01
Mopor notepk.% ©

Het La

Puc. 6.8. Hacrpoiika mapameTpoB TecTta

Bbinonuats Bkiriouenne /OTKII0OUEHNE aHAIN3a [IPOILYCKHOM CIIO-
cobHOCTH.
Harpyska (L1) 3uavenune dusnueckoii (L1) ckopocTu B mpomeHTax

("F1 ), B x6ur/c ( F2 ) wau B Méur/c (' F3 ).

Mpoba, c Ilepuoj, BpeMeHu, B Ted4eHHe KOTOPOTO BBITOJIHIETCS
npoba 171 KayKJI0To 3aIaHHOT0 B HACTPOHKAX paszMe-
pa kazapa (1-3600 c).
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Pazpewenue, % Paspemienne, ¢ KoTopbiM Oy/1€T TPOU3BOAUTHCS TOUCK
MIPOITyCKHOM crtocobrocTr. Bosmozkubie 3HaveHus: 10,
1, 0,1, 0,01, 0,001, 0,0001. Hanmensbiree 3nadenue pas-
PpeIIeHnst COOTBETCTBYET HANOOJIBINIEH TOUHOCTH U3Me-
pEeHUsT TMPOIYCKHOI CIIOCOOHOCTH KaHaJIa, M HanbOJIb-
1eMy BPEMEHU TeCTa.

Mopor notepb, % Iopor momyctumbix norepsb (0-10 %). Ecan xomnde-
CTBO NIPUHATBLIX ITAKETOB OKA3BIBAETCS MEHbIe KOJIU-
JecTBa MepeJaHHbIX Ha BEJHUUHY JOITYCTHMOTO MOPO-
ra oTepb, TECT CIUTACTCS PO ICHHBIM.

6.5.2 [lapameTpbl TecTa «3agep>xxka»

O — ER - —27.4dBm__ 06:46

Sapepxka
HacTpoikm

| Bunonuats WK
Kon—-Bo npo6 10
MNpoGa.c o

Harpyakm (L1}

Het La

Puc. 6.9. Hacrpoiika mapameTpoB TecTta

BbinonuaTs BrJtiouenne /OTKIIOUEHNE aHAJIA3a, 3a/1ePKKH [IEPeIain
JAHHBIX.
Kon-Bo npob Komm4aecTBo moBTOpeHuit Tecta Jiis KarXk10ro 3a1aHHO-

ro pasmepa Kajpa.

Mpoba, ¢ Ilepuoa BpeMenu, B TeUeHUE KOTOPOTO BBIIOJIHSETCS
npoba s KayKJI0ro 3aJaHHoro B HACTPOHKAX pasme-
pa kagpa (1-3600 c).

Harpyskn (L1) Ilepexon B mento «Harpysku (L1)».
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I — ER - —27.4dBm__ 06:47
Harpyskm (L1}
Bpyttyw
64 Gaar 10 M6/
128 Gaar 19 Me/c
256 Gamr 10 M6/
212 Gaar 19 Me/c
1024 Gaar 10 M6/
1280 Gaar 19 Me/c
1518 Gaar 10 M6/
64 Gant 100 A
Mpon, cnoc, BpuqHL

Puc. 6.10. Mento «Harpysku (L1)»

NcToununk

IIpu Bo1GOpe «IIpom. cmoc.» (- F1 ) Tect «3amepx-
Ka» OyJeT MPOXOIUThL TPH 3HAYEHUHW HAIPY3KH, IO-
JIy9eHHOM B pesyJibTaTe TecTa <«lIpormyckmas crio-
cobrocTb». Ilpm BBIGOpE «Bpyumyto» ( F2 ) mpm
MIPOBEJICHUN TecTa Oy/IyT UCIOIb30BAHbI 3HAMCHHUS,
3aJlaHHbIE TI0JIL30BATEIEM.

6.5.3 T[lapameTtpbl Tecta «lloTepu kagpos»

3 — ER -  —27.4dBm_ 06 48

Bunonnnats [MIE]

MNpoGa.c o
Kon-Bo waroB 2
Hau,narp.{L1} 3 M6/c
KoH,Harp.{L1} 2 Mé/c

MoTepn rapgpos
HacTpoikm

Her

JE

Puc. 6.11. Hacrpoiika napamMeTpoB TecTa

Bbinonuate

Bkiriouenne /OTK/IIOUEHNE aHAIN3a yPOBHS IOTEPD
repegagn.

Mpoba, c

[Tepuos Bpemenu, B Te9eHUE KOTOPOT'O BBITOJIHSIETCST
npoba /7T KaxKJI0ro 3a/JaHHOTO B HACTPOHKAaX pas-
mepa Kagpa (1-3600 c).

Kon-Bo waros

KommuecTBo maros U3MEHEHUA HAI'PDY3KU.
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RFC 2544. ITonroroBka K IpOBEICHUIO aHAJIA3A,

ITosist HagasnbHas Harpy3ka (L1) u koneunast Harpy3ka (L1) mos-
BOJISIIOT 3aJIaTh JAUANa30H 3HAUeHHil HArPY3KU, Ha KOTOPOil OyaeT mpo-
BOJIUTLCS AHAJIN3 yPOBHsI ToTeph. SHadenus usudeckoit (L1) ckopoctn
3as1a10TCsl B porieHTax (- F1 ), B K6ur/c (F2 ) mwuu B Mo6ur/c ((F3 ).

6.5.4 T[lapametpbl TecTta «[llpegenbHas Harpyska>»

EED J—

ER - —27.4dBm__ 06 49

Kon

Bunonnnats [MIE]

MNpepensHan Harpyaka
HacTpoikm

—B¢ nNpot 10
MpoGa.c 20

Harpyskm (L1}

Her

la

Puc. 6.12.

Hacrpoiika nmapamerpos Tecta

BbinonuaTte

Bximrouenue /OTKIIOMCHAE  aHAIN3a IIPEIEILHOM
Harpy3KH.

Kon-so npob

KosmmaecTBo mMOBTOpEHUT TecTa it KarKJI0ro 3a-
JTAaHHOTO B HACTPOMKaX pasmMepa KaJpa.

Mpoba, c

[lepuos BpeMeHH, B TeeHIe KOTOPOTO BBITOIHACT-
¢ mpoba I KasKJI0ro 3aJaHHOrO B HACTPOHKAX
pasmepa kazapa (2-3600 c).

Harpyskn (L1)

[Tepexon B mento «Harpysku (L1)» (em. puc. [6.10).
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6.5.5 [dononHuTtenbHble HACTPONKN

N ——— ER - —27.4dBm__ 06 51

[loneAHUTeNEHO

2000

06yvenme.mc 100

Puc. 6.13. Menro «/lonomuureibHo»

NHTepsan, mc Bpewmst Mexk 1y OKOHUaHTEM OHOIM TTPOOBI U OT-
MIPaBKO# 00ydJaronero Kaapal.

Ob6y4yetue, mc Bpewms, uepes KOTOpoe HAIHETCS TECTUPOBAHNE
1ocJie OTIPaBKHU 06YyYaIoNIero KaJipa.

Cornacuo meroguke RFC 2544, uarepsas cocrasisier 7000 mc
(2000 Mc OoTBOJHTCS HA MOJYUEHHE OCTATOYHBIX Kajapos, 5000 mMc — Ha
pecTabuIn3anuio TeCTUPyeMoro yerpoiicrsa), a obydenne — 2000 mc.

[Tosip30BaTE L MOKET 33/1aBaTh IPOU3BOIbHBIE 3HAYCHUA MHTEPBa-
ga B npegenax or 100 mo 10000 mc, BenmuuHa oOyUeHUsT HE JOJKHA
6brTh Menbiie 100 mc u npesbimars 10 000 mc.

30mnpenenenne TepMuHa «0BydaoNMil Kap» MTPUBEIEHO B TIOCCAPUH.

Bepkyr-ETX. PykoBoicTBO 110 3KCILTyaTarinu
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7. RFC 2544, lNpoBegeHne aHannsa

st 3amycka TecroB 1o meroianke RFC 2544 meobxoaumo mepeiiTu
B MeHio «RFC-2544» u naxkars Ha kinasunty F1 («Crapr»). [Tpu srom
Oy/lyT IIPOBE/IEHBI BCE BLIOPAHHBIE TECTHI.

J11st BBIOOPOTHOTO BBITIOJTHEHUST TECTOB HEOOXOANMO TEPeiTH B Me-
HIO KOHKPETHOTO TecTa W HaykaTh Ha Kiapuiry F1 («Crapry).

7.1 TlponyckHas cnocobHocTb. Pe3ynbTaTthl aHanu3sa

EEd 10G SR - —2,0dBm__ 04:04

MpoenyckHan cnocoBHOCTE
Kapp Harp.®% M6/c L2 TecT
768 100,00 /916,666 [oToBo
128 100,00 8648.648 [loToBo
256 100,00 92/5,362 [oToBo
512 100,00 9624,.061 T[loToBo
1024 100,00 9808.429 [oToBO
1280 100.00 9846.154 TloToBo
1518 100,00 9869.961 [oToBo

Crapr Tpadui Ma/c L3 Coxp./3arp.

Puc. 7.1. Pesyabrarsr Tecra: Tabiauia

Pesynbrarsr Tecta orobparkaroTcs B TAOJUTHOM BHJE: pa3Mep KaJipa
(B GaiiTax), 3HAUEHHE NPOIYCKHOI criocobHocTn (B %), mOJydYeHHOE B
pesyJibrare aHAJIN3a 3HAYEHNE IIPOILYCKHOM ClIOCOOHOCTH (IIPU HAYKATUY
Ha KJIABUILY ~F3  MPOUCXOIUT BBIOOD eauuuil n3Mepenus — Mour/c 1.2,
M6wur/c L3, M6ur/c L4 nin kazap/c).

st mepexoga K rpaduduecKoMy IIPeJICTABICHUIO PE3YJIbTATOB Te-
CTUPOBaHUs HEOOXOAMMO HaxkaTh Ha Kiasuily F2  («['paduk»).

Bepkyr-ETX. PyKoBoicTBO 110 3KCILTyaTarinu
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EEd 10G SR - —2.1dBm__ 04:04

B/ MpanyckHan cnocobHoCTE
Lonody

ELLL R

LT] EE

LITL TR

2000t

8445545 K%npfc,:lﬂﬂ #
T Faapis, 10 8
e K%np/c,.ioo 7
113?%19 K%npfc,iiOO %
961538 Rasprc, 100 &
T Ka;p/c, T

3| 13020833 Kaapsc, 100|%

B
[
o
R
H
@
3
B
i}

515
pasmep kagpa.b

Tabnua Biig,

Puc. 7.2. Pesynbrarsl Tecta: rpaduk

[Tpn maxkaTun Ha KJiasuily F3 («Bujgy») Ipoucxomur mepeksioue-
HUe MeXKJIy JBYyMsi BapuaHTaMu IpadUIeCcKOro MpPeJCTaBIeHus PE3Yib-
TAaTOB TECTUPOBAHUSL:

L BAaKCHMaﬂbHOG 3Ha4Y€HUEe 110 OCHUu YrCOOTBeTCTByeT MaKCUMaJIb-
Hoil ckopoctu coemaunenus. [Iycrbie cTOIOMBI OTOOpaKAIOT MaK-
CUMAJIbHOE TEOPeTUIecKoe 3HaUeHNe MPOIyCKHOM CIIOCOOHOCTH.

2. MaxkcumaabHoe 3HadeHne 1o Oc Y COOTBETCTBYET MAKCHUMAJIbLHO-
MY U3MEPEHHOMY 3HAYEHUIO ITPOIYCKHOH CIIOCOOHOCTH.

IIo ocu X B 060uX ciIydasix OTJIOYKEHBI 3HAUEHUsI, COOTBETCTBY IOIIIIE
pasmepy KaJipa.

Ha zamosnennbix cTosdax auarpaMMbl OTOOPAXKAETC ITIOJIY IeH-
HOE B pPe3yJbTaTe TECTUPOBAHUS 3HAUCHUE IIPOIYCKHOHN criocobHocTu
B K&JIP/C U B MPOIEHTAX OTHOCUTEILHO 3a/IaHHON HATDY3KHU.

7.2 3apep>xka pacnpoctpaHeHusi. PesynbTathl aHanusa

EEd 10G SR - —2,0dBm__ 03:058

Sapepxka
Kapp Harp.® Bpema mc TecT
78 100,00 0.001 [loToBo
128 100,00 0,001 TloToBo
256 100,00 0,001 TloToBo
512 100,00 0,001 TloToBo
1024 100,00 0,001 TloToBo
1280 100,00 0,001 TloToBo
1518 100,00 0,001 TloToBo

Crapr Tpair Coxp./3arp.

Puc. 7.3. Pesyabrarsr Tecra: Tabiuna
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Tabiiia oKa3bIBaeT Cpe/lHee 3HAUCHNE 3a/IePKKH (B MC) JIJIsT KazK-
JIOrO 3aJIaHHOTO B HACTPOMKAX pasMepa KaJpa JaHHBIX U COOTBETCTBY-
olee eMy 3HadeHue HPOIYCKHOI crnocobroctn (B %), mosydeHHoe B
pesysbrare TecTa «IIpolycKHas CIIoCOOHOCTD».

EEd 10G SR
fanepHta Mo
0,0100

—2.0dBm__ 03 58

JansprKa

IR L R O P P TS PSP PP SRR
By DB O] oo e
TS S P

o, |

G

M

125

O

256

C1 1

S12 1024 1280 1615
pasmep kagpa.b

Tafnuuya

Puc. 7.4. Pesynbrarsl Tecta: rpaduk

Ha puarpamme Jyist KazkIoro pasmepa KaJpa 0ToOpazKaeTcst CToJI-
6err, BBICOTa KOTOPOTO COOTBETCTBYET CPEIHEMY 3HAYCHUIO 3a€PIKKH
(B Mc).

7.3 VYpoeHb noTepb kKagpoB. Pe3ynbTaTbl aHanu3a

E=a 10G_ SR - —-2,0dBm__04:00
MoTepn rapgpos
Kapp Harp.® MNotepn %
76 100,00 Q,0000
128 100,00 00,0000
256 100,00 Q,0000
512 100,00 00,0000
1024 100,00 Q,0000
1280 100,00 00,0000
1518 100,00 Q.,0000

Crapr

[paduir

Ma/c L2

Coxp./3arp.

Puc. 7.5. Pesynbrarsr Tecra: Tabiuma

B Tabsmre qy1st Kaxk10ro pasmepa nakera (B 6aiiTax) u COOTBETCTBY-
fo1meit 3arpy3ku Kanasa (B %) orobpaykaercsi 3HAUCHUE YPOBHS [MOTEPh

(npn HasKATUM HA KJIABUILY ~F3  [IPOMCXOAUT BHIOOD €JIMHUIL U3Mepe-
mnst — M6wur/c L2, Méur/c L3, M6utr/c L4 wm %).
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EEd 10G SR = -2.0dBm__ 04:01
MoTEPH, & Morepy Kanpos
L0 e et et e

9y :
aof .. ..
Y SO
6
sof....
40y
EL
Y SO

Th 20 30 +1 50 &0 70 &0 a0 10
Harpyska. 4

Tafnuuya NereHga

Puc. 7.6. PesynbraTsl Tecta: rpaduk

Ha rpaduke [y KazKJI0ro yKa3aHHOIO B HACTPOMKax pazmepa KaJl-
pa IoKazaHa 3aBUCUMOCTH YDPOBH$ MOTEPb KaJApoB (B %) OoT HArpysku

(5 %).

7.4 TlpepenbHas Harpy3ka. Pe3ynbTtatbhl aHanunsa

E=a 10G_ SR - —-2,0dBm__04:01
MNpepensHan Harpyaka
Kapp Harp.®% Bpema c¢ TecT
78 100,000 9.00 [loToBo
128 100,000 5.00 TloToBo
296 100,000 9.00 [loToBo
512 100,000 5.00 TloToBo
1024 100,000 9.00 [loToBo
1280 100,000 5.00 TloToBo
1518 100,000 9.90 TloToBo
Crapr Tpadui Kanp Coxp./3arp.

Puc. 7.7. Pesyabrarsr Tecra: Tabiauia

B Tabnmne as KaxKI0ro pasmepa nakera oToopazkaeTcs 3aIanHast
B HACTPOIKAX TecTa HAIPYy3Ka W BpeMs, B T€YEHHE KOTOPOIO yCTPOi-
CTBO CIIPABJIAETCA ¢ MAKCUMAJILHOI Harpyskoii. Ecim Bpems, B Teuenne
KOTOPOTO TECTUPYEMOE YCTPOHCTBO BBIIEPKUBACT MAKCUMAJIBLHYIO Ha-
I'PY3KY, OIPEETUTh He YAJI0Ch, B CTOJIONE COCTOSIHUSI TECTa BHIBOIUTCSI
«Ommubray, a B crosdne «Bpemsi, ¢» — mpodepku.

[Tpu HaxkaTun Ha Kiasumty F3 («Kaapsi») Bmecro crosbia «Bpe-
MsI, ¢» oTobpazkaercst crosben «Kaapbi», B KOTOPOM NPECTABIEHO KO-
JITIECTBO KaJIPOB, HMEPEJAHHbIX 34 BPEMSI TeCTUPOBAHMUS.
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7.5 CoxpaHeHue Pe3yJIbTaTOB U3MEPEeHHil

EEd 10G SR = -2.0dBm__ 04:02
EPEMA, C MpeaeneHan Harpyska
5.t — e — e —

L SRR

a0

42147164 Kagp
ZIEZETE Kagp
11728937 Kaup
45310414 Kanp
4055341 Kagp

| EE0A8ET7 Kaap
5 ST Rear

1515
pasmep kagpa.b

B
[
o
R
H
@
3
B
i}

Tafnuuya

Puc. 7.8. PesynbraTsl Tecta: rpaduk

Ha jpmarpamme st Kaxkj0ro 3aJaHHoro pasmepa Kajipa oTobpa-
JKAETCs CTOJIOEIl, BHICOTAa KOTOPOI'O COOTBETCTBYET BPEMEHU, B TEUCHUE
KOTOPOI'0 YCTPOMCTBO CUPAaBJIAJIOCH C IIPEAEJIbHOIl HAIPY3KOI.

Ha cronbiiax pumarpaMMmbl 0TOOpazKaeTcst KOJUIEeCTBO aKeTOB, IIe-

peaanHbIX 3a BPEMA TECTUPOBaHUI.

7.5 CoxpaHeHune pe3ynbTaToOB U3MepeHuii

B pexume tecroB o meromuke RFC 2544 npu naxkaruwm Ha Kiia-
Buiry F4  («Coxp./3arp.») NpOUCXOJUT MEPEXOJ B MEHIO, B KOTOPOM
BO3MOXKEH BbIBOJI HH(MDOPMAIIMK O COXPAHEHHBIX M3Mepenusx (- F1 ), co-
XpaHeHne Pe3yJIbTaToOB U HapaMeTpoB TecToB ( F2 ), a TakKe 3arpyska
('F3 ) uim ynasenue ( F4 ) COXpaHEHHBIX PE3YJIBTATOB U IIAPAMETPOB

U3MEpPEeHUI.

Bepkyr-ETX. PyKoBoicTBO 110 3KCILTyaTalinu
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8. CnoxHbii Tpaduk

QyHKIN TeHEPAIUH CJI0ZKHOT'O TECTOBOIO Tpa(bI/IK II03BOJISIET CO-
31aTh 10 10 MOTOKOB HAHHBIX C PasJIuIHbIMU Hapamerpamu. C eé mo-
MOIILIO MOXKHO TPOBEPUTH, PAbOTAET JIU B TECTUPYEMOM YCTPONCTBE
MIPUOPUTE3AINA, TMATHPOBATD PA3JINIHbIE TPOMIIN HATPY3KH.

IR —— FR - —27.4dBm__ 06:33

CnoxHeia Tpapuk

WamepeHus

HacTpoikm

Puc. 8.1. Menrto «Cnoxkublii Tpaduk»

N3mepeHus Iepexon k sxpany «Cioxublii Tpaduk: oTaéT> (3amyck
TecTa, OTOOParKEHNE Pe3yIbTATOB U3MEPEHHIA ).

HacTpoliiku Ilepexon B mento «Hacrpoitkus.

3 — ER -  —27.4dBm__ 0B 35
CAO¥HBIA TRAOMK: OTHET
Frm Rate.X 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

UNDORWN R

CrapT patiir Coxp, /3arp.

Puc. 8.2. Dkpan «Cnoxusbrit Tpaduk: oTIETS

1
B 6azoByro koudurypamnmio e Bxoaut. /locTymHa mpu TOMOTHUTEIFHOM 3aKa3e
OTIIUN.
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Jlnst Havaja TecTUpoBaHUs HeOOXOMMMO HAXKAThL Ha KJaBUIILY — F1
(Crapr), npeaBapuTesibHO HACTPOUB TapaMeTpbl TecTa B MeHio «Ha-
CTPOMKU».

ITo oxomvuanum TeCTUPOBAHUS HA IKPAHE JJIsl KAXKJIOr0 IOTOKA 0TO0-
paxkaercst:

— 3aJlaHHbIA pa3Mep KaJpa;

— sagannas undopmanuonnas (L2) ckopocTs;

— IIOTepH KaJpOB, MNOJYyUIEHHBbIC B pe3yJ/IbTaTe TECTUPOBAHUI,

— IIHPUHA IIOJIOCHI IPOIIYCKAHN, PaCCUNTaHHasI 110 pe3yJIbTaTaM Te-

CTUPOBAHUI.

[Tpu naxkatun na kiaasuiry F2 (I'paduk) ocymecrsisiercs mepe-
XOJ1, K 9KPaHy, cojiepzKaleMy I'padrdecKoe IpeJiCTaBIeHne Pe3yIbTaTOBR
TecTa.

e —— FR - —27.4dBm__ 08 36

RIOTEPH. & [ R
101

g0l

gol...

40t

20 ...

noToK

Tafnuuya

Puc. 8.3. Dxpan «Crnoxublii Tpadux» (rpadux)

Ha nmarpamme 1t Kazk10ro NOTOKa 0TOOpazkaeTcss CTOIGEN, BhICO-
Ta KOTOPOTO COOTBETCTBYET BEIMYUHE MOTEPh KAJIPOB.

[Tpu naxkarun wa kiaasuiry F4 («Coxp./3arp.») oCyIecTBIsAeTCs
epexol B MeHIo «Pe3ysbrarb».

[Ipu HaXKaTHW HA KJIABHUIILY OCYTIIECTBIISIETCST TIEPEXO]] K IKPAHY
«CtoxkubIil TpaduK: 3aePKKas.
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[ —— ER - —27.4dBm_ 08:37
CnoxHpA TRaovK: 3anepnkka
Cur.ms Min.ms Avg.ms Max.ms
©.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 0,183 0.253

UNDORWN R

CrapT patiir Coxp, /3arp.

Puc. 8.4. Dxpan «Crnoxublil Tpaduk: 3am1epKKa»

Cur Tekyrmast 3a1epKKa mepeadn JTaHHbIX.
Min MunnmasbHast 3a/epKKa epeiadu JaHHbIX.
Avg Cpennsist 3aepKKa IepeJadn JaHHBIX.
Max MakcumasibHast 3a4epKKa epeaadn JaHHbIX.

IIpm moBTOPHOM HaKaTUU Ha KJIABUIITY @ OCYIIECTBJIACTCA IIepe-
X0/, K 9kpany «ClIoxKHbBI TpaduK: KaJIpbls.

m - ER - —27.4dBm_ 0B 38
CAoxHeiA TpatMK: Kamps

# Tx Bx

1 13500557 1383577
2 2182454 211070
3 27042842 2702852
4 2723224 277619
5 1722116 166942
8 151644% 148843
7z 422964 40030
g 191357 16229

Crapr Tpadui Coxp./3arp.

Puc. 8.5. Dkpan «CnoxubIit Tpaduk: Kagapbi»

Ha skpamne Jyist KazkI0ro HOTOKa OTOOPAYKAETCsl KOJIUIECTBO IIepe-
nmanneix (Tx) u npunsareix (Rx) makeros.

Bepkyr-ETX. PyKoBoicTBO 110 3KCILTyaTaiimu
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IR —— FR - —27.4dBm__ 08 39

HacTpoikm

NoTokoe [E

MmvTensHoCTE 14
3aronoBok

Kappw
Harpyakm (L2}

Puc. 8.6. Menio «Hacrpoiikm»

MoTokos KomuaecTBo notokos gamuabrx (1-10).

OantensHocTb JIMTeIbHOCTE  TeHepanuy  3a/IaHHOTO  KOJIMIEeCTBA
noTokoB (1-2886 c).

3aronoeok Ilepexom B MeHIO «3aroioBOK».
Kagpebl Ilepexom B menio «Kapbrs.
Harpyskn (L2) Iepexon B mero «Harpysknm (L2)».
0 — ER - —27.4dBm__ 06:41
3aronoBok
[loTok 1

00:21:CE:110:00:01
MAC Monyu, ©0:21:CE:08:1F:51

IP Omnp. 172.16.3.126

IP Nony4., 172,16,3.129

[loneAHUTeNEHO
WLAN Bririn
MPLS
1P TS 0000b: precedence O

UDP E0000,/50000

NokansHe

Puc. 8.7. Menio «3arojioBok»

HOI\/Iep HaCTpanBaeMOI'O IIOTOKaQ BI)I6I/Ipa€TC${ IIpru HaKaTHUMW Ha KJla-

s (© 1 @)
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O — ER - —27.4dBm__06:42
Kappw

537
2 1423
3 64
4 237
5 996
6 903
7 1221
8 1136
9 764
10 634

Puc. 8.8. Menio «Kapbi»

PasmMepbl KaapoB I KaxKJI0ro MOTOKa 3aJal0TCsl BPYUHYIO B IIpe-
nesax or 64 10 9600 Oaiit.

Il —— ER - —27.4dBm 063142
Harpyakm (L2}

43 %
2 18 9
3 13 A
a4 a %
5 10 A
6 8 9
7 3 A
8 1 9
9 1 A
10 1 9

i ks Ma/c

Puc. 8.9. Menwo «Harpysku (L2)»

Buauenne wunbopmanmonnoit (L2) ckopoctu 3ajaérest B 1MpOIEH-
tax ('F1 ), B k6ur/c ( F2 ) mim B Moéur/c ((F3 ).

8.1 CnoxHblii Tpacduk. Hactporika MPLS

Crek MeTOK JjIsi TeCTUPOBaHUSA 3a1aéTcsd B MeHIO «(CTeK MeTOK»:
bepxym-ETX. Uamepenus = «Croxubriii Tpadpuk» = «Hacrpoitkny» =
«3aroaoBok» = «/lomomaurensuo» = «MPLS».
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CroxabIil Tpaduk

WD 160G SR - —2.6dBm__16:19

Kon-Bo meTok V4

Ctek meTOK

MeTka ©

MPLS COS5 ©
TTL 128

MeTtka ©

MPLS COS5 ©
TTL 128

MeTka ©

MPLS COS5 ©
TTL 128

Brikn

1 2 3

Puc. 8.10. Meno «Crek MeTOK»

Kon-Bo meTok

Boi6op kommaectsa meTok (ot 1 10 3), KoTOpOe
Oymer mOOABIEHO B MepeIaBaeMblil TTaKeT.

MeTka SHaueHne METKH.
MPLS COS Kiacc obemykuBanust makera.
TTL Bpewms kuznu nmakera ¢ METKOI.

Bepkyr-ETX. PykoBoicTBO 110 3KCIITyaTaIiun
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9. Wneiidp

st recrupoBanus cereit mo meronuke RFC 2544, uzmepenus BER
U pellleHus psfa APYIUX 3a7a4d ucnosblyercs pyuxmusa [[reitd, mos-
BOJIATOIIAS TIEPEHAIIPABISTH 0OPATHO MPUXOIANINN Ha MPpUOOp Tpaduk
Ha 9eThIpEX ypoBHsiX mMogesn OSI.

Ha dusmyeckom yposue (L1) Bech Bxomgmuii Tpaduk mnepeHa-
IIpaBJIsieTcsT 0OpaTHO 0e3 U3MEHEHU, IPU 3TOM BEIETCsT CTATUCTUKA, 10
MPUHIMAEMOMY TpauKy.

Ha xanasbHOM ypoBHe (L2) Bce Bxosiiue KaJpbl IepeHanpas-
JISTIOTCST OOPATHO, TIPYU 3TOM MOTYT MeHsAThcst Mectamu MAC-anpeca o1-
OpaBUTe/Id U IIOJIydaTesidd. BeﬂéTCH CTaTUCTUKa II0 IPUHUMaEeMOMY U
mepeiaBaeMoMy Tpaduky.

Ha cereBom yposae (L3) Bce BXosiiye nakeTsl IepeHAIIPaBIIsi-
10TCst oO6paTHo, pu 3ToM Mensiiorcs mectamu MAC- u [P-agpeca ormipa-
BUTEJIA U TIOJTydaTe . Be,ﬂéTCH CTaTUCTUKa 110 IPUHUMaEeMOMY U IIepe-
JTaBaeMoMy Tpaduky.

Ha rpancnopruaom yposue (L4) xomgamuit Tpaduk nepeHamnpas-
JIIeTCst 00paTHO, IpU 3TOM, HoMuMo nepecranosku MAC-aapecos u I[P-
anpecos, Menstiorcst Mectamu zHomepa TCP/UDP nopros ornpasuresis
u 1oJiyvdaTesidd.

ITpumewarue: s uuteiiba kanansaoro (L2), ceresoro (L3) u
rpaucnopraoro (L4) ypoBHeil moBpekIEHHbBIE MAKETHI HE MEPEHAIIPAB-
JISTFOTCSI.

ITpumevarue: s muteiiba xanamsaoro (L2), ceresoro (L3) n
rpancnopraoro (L4) yposreit nakerst ¢ opuuakoBeivu MAC Dst u
MAC Src, a Tak xe 6iokn pamasix nporokosa OAM (OAMPDU) u
ARP-3a1pocsl, cojep:Kalimnecss BO BXOJIEM TpaduKe, He IepeHalpaB-
JISTIOTCSI.

ITpumewarue: ecou Bxomsnuii maker cogepxkut MPLS merky, on
OyJeT mepeHarnpanieH 0e3 U3MeHeHUs e¢ 3HAUCHUSI.
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MO —— ER LBl -27.2dBm_ 06 31

linengp

Tur S

ET-o6HapyxeHWe

NakeToB
MpuHaTo L]
OTnpaeneHo 0
Brin 1 2 p2d

Puc. 9.1. Menio «Illneitd»

Tun Bri6op yposust momen OSI, Ha koTopoM GymaeT mpowuc-
XOJUTH TepEeHAITPABIEHUE TECTOBOIO TpaduKa:

— BBIKII — OTKJIIOYEHME BO3MOXKHOCTH OPTaHU3a-
muu Tieida;

— 1 — dbusuvecknii yposenn;
— 2 — xananpablil yposenb (MAC);
— 3 — cereBoii yposens (IP);

— 4 — rpancnopraslii yposeus (TCP/UDP).

ET-obHapyxeHne Ilepexon B mento «ET-obnapyxenues.

OAM ITepexom B merio «OAM>».

Bepkyr-ETX. PykoBoicTBO 110 3KCIITyaTaIiun
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10. OAM

Baxknoit 3amateil mocTaBIUKOB YCIYT CBA3U SBJIACTCA 00ecIeteHne
BBICOKOTO YPOBHS aJIMUHUCTPUPOBAHUS M TEXHUYECKOIO OOCIIYKUBa-
nug Ethernet-cereit. s aTux meneit 6pu1 paszpaboran crammapt [EEE
802.3ah [7] (u3Becrnbrii Takxke Kak «Ethernet in the First Mile (EFM)
OAM» — «Ethernet OAM na «1epBoii Muie» ).

OAM (Operations, Administration, and Maintenance — skciutyara-
Wsl, aJIMUHUCTPUPOBAHKE U OOC/IyKMBaHUE) — HPOTOKOJ MOHUTOPHUH-
ra COCTOAHMSA KaHasa, (DYyHKIMOHUPYET Ha KAHAJIHLHOM YDOBHE MOJIEJIN
OSI. Jlns nepegavan nadopMmarmn Mexk 1y Ethernet-ycrpoiicrBamu nc-
MOJTB3YIOTCs B6JTIOKM JaHHbIX poTokosa — OAMPDU.

Bamoit dpynkimeit mporokosa OAM siBisteTcst BOSMOYXKHOCTD BKJITIO-
qenus pexkuma «Illneiid» Ha ymanéunom mpudope.

Jlst ycraHOBIeHUsT coeaunennsa Mexkay npubopom Bepkyr-ETX n
VAAJEHHBIM yCTPOiicTBOM 110 mpOoTOKOIy OAM u /11 BKJIIOUEHUST pe-
xnma «Ilaeiid» HEOOXOIUMO:

1. Henocpedcmeenno coemnunTh JoKayibHBIT Bepkyr-ETX u yia-
JIEHHOE yCTpoix’ICTB B COOTBETCTBUU CO CXEMOI, TPUBEAEHHON HU-
Ke.

Jlokansusril bepkyT-ETX VYranéHHoe ycTpoicTBO

CI)I/BPI‘ICCKOC COCJIMHCHHE

Puc. 10.1. Cxema tecTupoBanmst

2. Ha ymanémrom npubope paspemutsb pabory mnporokosa OAM B
AKTUBHOM WJIN TIACCUBHOM PEZKUME.
Ha noxkaabnom mpubope:

'Ha puc. [0 Bepxyr-ETX mpuseén B KadecTBe TIpUMepa, YIAJEHHOTO YCTPOii-
cTBa.
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3. Ilepeiitu B Mmero «OAM>» (cm. puc. [0.2).

4. B nynkre Menio «Pexxmm» BbIOpaTh aKTHUBHBIN PEXKUM PabOTHI
rnporokosia, OAM.

5. CocrosiHne 0OHAPYKEHUsI YIAJEHHOTO YCTPOICTBA B IIyHKTE MEHIO
«Obnapy:keHne» JI0JKHO MPUHITHL 3HadeHne «Send anys.

6. Ilepeiitu B Menio «¥Ynanéuubiii npubop». Ha skpane mgomkna
oTobpa3uThea nHMopMaIms 00 yIaJIEHHOM YCTPOUCTBE.

7. Haxarpb na xiasumry ~F1 («LB up»). Ha yganénnom ycrpoiicrse
6yner Brimouén pexum <«lllmeiid» kamambaoro (L2) yposus
(rpacduk Gymer nepeHanpasisaThcs 6e3 samenve MAC-adpecos).

Jlnst Beikmiodenns pexknma «IILmeiid» Heobxommmo HaxKaTh Ha KJla-
Bumty  F1 («LB down»).

0 — ER - —27.2dBm__0B 35

0AM

N TR AKTUBHER

O6HapyxeHne Send local

YpanénHwia npmbop

Brikn MNaccHEHRN AKTHEHEIA

Puc. 10.2. Meno «OAM»

Pexum Bosmoxkunie cocrossnus OAM:

— AKTUBHBIA — aKTUBHBIN DPEXKUM; B aKTUBHOM pe-
KHME IIOPT MOZKET IIOChbLJIaTh KOMaHIbI Ha 06Hapy—
JKeHue ycTpoicTB u BrJovYenne pyakimu «I1lzeitd»
Ha yIAJIEHHOM Tpubope, a TaKKe pearnpoBaTh Ha KO-
manael Ethernet OAM ot ymanéuaoro ycrpoiicTsa,;

— IlaccuBHBINT — IACCHBHBIA PEXKHUM; B ITaCCUBHOM
peKuMe IOPT He MOYKET MHUIMHPOBATH BKJIIOUEHUE
byukiun «Illreiid», a MokeT TOJIBKO pearupoBaTh
Ha Komas bl Ethernet OAM or yaanénuoro ycrpoii-
CTBa,;

— Bpika — OAM oTk104éH.
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Ob6Hapy»xeHune Cocrosinne obGHApY?KeHUsl yIAJEHHOIO CETEBOr0 YCTPOii-
cTBa. BO3MOXKHBIE COCTOSTHUS:

Fault — navajabHOE COCTOSTHUE, COETUHEHUE C Y IATEH-
HBIM YCTPOWCTBOM HE yCTaHOBJIEHO;

Send local — ornpaska OAMPDU ¢ undopmanueit o
[IOJIJIEPKUBAEMBIX PEKUMAX pabOThL;

Passive wait — oxunanne OAMPDU ¢ undopmaru-
el 0 MOJIEPKUBAEMBIX PEKUMaX pabOThI OT yIaJIeH-
HOTO yCTPORCTBa, CKOH(MUIYPUPOBAHHOIO B AKTUB-
HOM PEXKHUME;

Send loc/rem — ornpaska OAMPDU ¢ undopmany-
eil 0 MOAIEePKUBAEMBIX PEKUMaX PabOThI JIOKAJILHO-
ro U yAaJIEBHHOrO pubopa M ¢ METKOU, O3HAYAOIIEH
BO3MOKHOCTDb yCTaHOBJIEHUS COCIMHEHUSI;

Send loc/rem ok — nonyyerne OAMPDU ¢ undop-
MaIeir 0 TOM, YTO PE:KUMbI paboThl JIOKAJILHOIO U
YAAJEHHOIO YCTPOMCTBA, ABJISIOTCS COBMECTUMBIMU;

Send any — coeHEHUE yCTAHOBJIEHO.

Vaanéuubiii npubop  Ilepexos B MeHIO, cojepzkailiee nHGOPMAIUIO 00 yIaaéHHOM
YCTpOICTBe.

ITpumewarue: yCIENIHOE COCIUHEHNE BO3MOXKHO TOJBKO B TOM
cayvae, ecin yAAJSHHBIN mpubop mommep:kuBaer GpyHKIMIO «Remote
loopback» (pexxum ymanénnoro nuieiida). B ciyuae orcyrerBus jnaH-
HOW (PYHKIMN COCTOSTHUE OOHAPYIKEHUsT YIAJEHHOTO yCTpO#CTBA TIPH-

mer 3uadenne «Send loc/rem ok».

— ER -  —27.2dBm_ 06 35

Yar,

Vendor OUI 0x00 Ox21 OxCE

Unidirectional Not supported
Rem. loopback Supported
Link events Not supported

Ypan&uHwia npuop
MAC agpec 00:21:CE:08:06:21

Pexuvm AKT.

retrieval Not supported
LB status Down

LE up

Puc. 10.3. Menio «Yaanénusiit npubop»
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MAC agpec MAC-aapec ynajaéHHOTO ycTpOiCTBa.

Vendor OUI VHUKAIBHBIN WUAEHTH(DUKATOD OPTaHW3aIlUN, HUCIOIb3ye-
Mblii s reHepanuun MAC-anpeca.

Pexxnm Cocrostane OAM ymanéHHOTO KITHEHTA.

Unidirectional [Tomeprkka OfHOHAITPABIEHHOTO COETUHEHMSI .

Rem. loopback [Topmepkka pexkuMa yaaJeHHOro muieiida.

Link events Tlonmep:kka yBemomeHust 006 OIMMUOKAX COETMHEHMS.

Var. retrieval [TorepkKa CAUTHIBAHUST [TEPEMEHHBIX, KCIIOJIb3YEMBIX 1151

OIICHKHN Ka4dYeCTBa KaHaJla CBA3U.

LB status Cocrostaue pexkxuma «IlLneiid» Ha ymaméaaoM mpubdope.

ITpumewarnue: dyuknnn «unidirectional», «link events» m «var.
retrievaly nmpubopom Bepkyr-ETX He mommep:KuBaroTCs.
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11. ET-obHapy>xeHue

Oyuknns «ET-obnapyzkerune» M03BOJIAET BKIIOIATH pexkum «I1Lreiid»
kanasbHoro (L2), ceresoro (L3) mmm rtpancmopraoro (L4) yposus
Ha yjmaJiéHHOM TecTtepe-aHaan3aTtope Bepkyr-ETX, Bepkyr-ET wnn
ycrpoiictBe obpazoBanus muieiida bepkyr-ETL.

Bepkyr-ETX/bepkyr-ET/bepkyr-ETL

Puc. 11.1. Cxema TectupoBanust

B coorBercTBUM CO cxeMOll TECTUPOBAHUS MOXKHO 10CAEJ08AMEALHO
BrJII09aTh pexkuM «[1lneiid» na meckobkux yerpoiicrsax Bepkyr-ETX,
BepkyT-ET u BepkyT-ETL, KOTOpBIE MOTYT HAXOUTHCA KAK B PA3HBIX,
TaK U B OJIHOHN MOJICETH.
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ET-obuapyxenue

D — ER -  —27.2dBm_06:51

ET—o6HapyxeHne

172,16,2,125

linernp Bukn

OSHapYwEHHE

Puc. 11.2. Meno «ET-obnapyxenue»

IP IP-agpec ynanénnoro ycrpoiicTsa.
LLineticp Bribop yposus mueiida:
— F1 — spiksodenne pexxuma «Ilneiid»;
— F2  — pkirodenue nureiida KaHAJIBHOTO YPOBHS;
— F3 — pkyrodenwue mnuieiida CeTeBOTO YPOBHSI;
—  F4 — pririouenwue nuieiida TpaHCIOPTHOIO YPOBHS.

st mosydeHust JaHHbIX 00 yAAJEHHOM MIPUOOpPE U BO3ZMOYKHOCTH

Bryouenus pexkuma «IlLneitd» cremyer:

1.

=

6.

[Moakmounts npudop Bepkyr-ETX K ceTu B cooTBeTCTBUM CO CXE-
MOIi, mpeacraBiaennoi na puc. [[111

[Tepeiitu B mento «[lapamerpsr cetus, 3amars [P-agpec mopra uin
yOeIUThCs, ITO IIPpUbOp moJIyyunt Bepublit [P-anpec 1o nporokosry
DHCP.

[Tepeiitu B mento «ET-obnapyxkenues.

B none «IP-azpec» BBecTu IP-ajsipec ynanénnoro ycrpoiicTsa.
Haxxarb Ha kiasuity F4 («O6Hapyzxenues). B ciaydae ycnernHo-
I'0 BBITIOJTHEHUsT (PYHKITUN Ha KpaH Mprbopa Oy1yT BbIBeIeHbI [P-
anpec, umst u MAC-azpec ynanénnoro yerpoiictsa (em. puc. [[1.3)).
[Tyukr mento LLneiid craner mocTynHbIM J1jisi peIaKTHPOBAHMSI.
C moMOIIBIO KJIABUIT F2 | F3 | F4 BpIOpaTh ypOBeHb ILIeiida.

ITpumewarue: niepejada JTAHHBIX OCYIIECTBIISAETCS 110 TPOTOKOJLY
UDP. Ilopt nonyuarens — 32 792. Ilopt orupasurens — 32 793.
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D — ER -  —27.2dBm_06:51

ET—o6HapyxeHne

172,16,2,125

linernp Bukn

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

Brikn 2 3 4

Puc. 11.3. Ilpumep Boimonnenus ET-obnapykenust
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12. Tecter TCP/IP

TecTpl, onucanubie B JAHHOM pa3zjeie, HEOOXOMUMbBI MIPU IIPOBE/IE-
HUW JJUACHOCTUKH B CETAX, COJACPKAIINX YCTPOHCTBA, OCYIIECTBIIAIONINAC
KOMMYTAIUIO U MAaPIIPYTU3AINIO [IepeaBacMbIX JaHHbiX. C IOMOIIBIO
peannzoBanibix B npubope TCP/IP TecToB MOXKHO OOHADYKUTH IIPO-
OJ1eMbl, CBSI3aHHBIE ¢ KOH(PUTYpaImeil ceTu, yoOeuThCsad B CBSI3HOCTH Ka-
Hajla MEeXKJIy Y3JIaMU CEeTH, OIPEeJeUTh MAPIIPYThl CJAeIOBaHUSI JIAH-
HBIX, IIPOBEPUTH PAbOTOCIIOCODHOCTD U OIEHUTH 3arDyKEHHOCTH KaHa-
JIOB Ilepeiavun JIAHHBIX.

12.1 3xo-3anpoc (Ping)

WMucrpyment <<9xo—3anpoc>> [IO3BOJISIET MPOBEPUTH PaboTOCIOCOO-
HOCTH KAHAJIOB TIEPEIatin JAHHBIX U IPOMEYKYTOUHBIX CETEBBIX YCTPOHCTB.

B mportecce TectupoBanust 3aTaHHOMY Y3y CETH MOCHLIAIOTCS 3a-
IPOCHI U (DPUKCUPYIOTCSI TOCTYTatoIue orBeThl. [1o pesyspraram aHaJU-
3a (POPMUPYETCsT CTATHCTHIECKIH OTIET.

st ipoBejieHusT TeCTUPOBAHUST HEOOXOIMMO:

1. ToakmiounTs npubOp K TECTUPYEMOIl CETU B COOTBETCTBUU CO CXE-
MOTi, TPUBEJIEHHON HUZKE.

Puc. 12.1. Cxema moaxoveHust

2. Hacrpouts cereBoe nojkiouenue (cm. paszest [IT).
3. Ilepeiitn B MeHIO «DX0-3aIIpOC».

ByI0 KOH(UT IO HEe BXOJINT. TYIIEH IIPU JOTOJHUATEILHOM 3aK:
1B GazoByio ko alMIo HEe BXO, oc e OI1O e OM 3aKase
OIIINMN.

Bepkyr-ETX. PyKoBoicTBO 110 3KCILTyaTalinu
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Tecrsr TCP/IP

E3 —— SR - {-40dBmm_17:30

Ixo—sanpoc (192.168.1.1)

CrapT CramuoTsa Hactpofikm  Cowp,/3arp,

Puc. 12.2. Meno «Dxo-3ampocs

F1  («Crapt»)

3amyck Tecta.

F2 («Crarucruxas) Ilepexon k sxkpany «CraTucTuka.

F3 («Hacrpoiikn» ) Iepexon B MeHto «HacTpoiiku 9x0-3a1pocas.

F4 («Coxp./3arp.») Tlepexo, B MEHIO COXPAHEHUSI DPE3YJIBTATOB
TecTa.

4. Hactpouth napaMmeTrpbl TecTupoBanus B MeHio «Hactpoiiku sxo-

3aI11pocay.

ER3 — SR - <—40dBmm__ 17:34

HacTporkn sxo—3anpoca

192.168.1.1
Paamep naketa 56
Konuuecteo ©
Bpema oxmpanua 1000
Mayza 1000

Puc. 12.3. Menio «Hacrpoiiku sxo-3ampocas

IP agpec

IP-azpec ysma, MOCTHKUMOCTB KOTOPOrO HEOOXO-
JIMMO TIPOBEPUTh.

Pa3mep nakera

Pazmep ICMP-nakera B Gaiirax.
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65

Konnyecteo

Konnuecrso OTIIPpABJIAEMbIX IIaKeTOB
(or 0 mo 9999). Ecim BeiOpaHo HyJeBoe 3Ha-
qeHue, MakeTbl Oy/IyT OTHPAaBSTHCI 0 TEX 0P,

noka He Oyzer Haxkara Kiasuma F1 («Crom»).

Bpemsi oxxuganuns

Bpems oumanust OTBETa Ha 9X0-3a1poc (B MC).

Mayza

Bpemsi MeXKly OTHPaBKOH JBYX IIOCTIEI0BATEb-
HBIX 3aIpOCoB (B MC).

5. B menio «39xo-3ampoc» HaxKkarb Ha Kiasumry F1 («Crapry).
Haunércss TectupoBanme, B X0/e KOTOPOrO Ha 3KpaH OyyT BbI-
BeJIEHBI CTPOKU, COJIepZKAIUe CJIe/Iyolnyo nHopmanuio (ciesa

HAIIPABO):

— pasmep ICMP-makera;

— IP-agpec y3ia ceTu, OTBETUBIIErO HA 9XO-3AIPOC;

— IIOP#JIKOBBII HOMEpD IaKeTa;

— BpeMdA MEKJy OTIIPaBKOI 3allpoca U IOJIy4eHUEM OTBETA.

[Ipumep pe3ynbTaToOB TECTHpOBAHUA NpeAcTaBiacH Ha puc [12.4]

SR - {—40dBmm__17:34

Ixo—zanpoc (85,142,45,242)

L

56 B from 85,142,406, 242 n=1 time=halh ns
56 B from 85,142,45,242¢ n=2 time=H396 ns
56 B from 85,142,45,242¢ n=3 time=Ba70 ns
56 B from 85,142,45,242¢ n=4 time=H33Ll ns
56 B from 85,142,45,242 n=h time=5415 ns

56 B from 85,142,45,242¢ n=f time=H302 ns

56 B from 85,142,45,242¢ n=7 time=B470 ns

56 B from 85,142,45,242¢ n=0 time=H534 ns

56 B from 85,142,45,242¢ n=3 time=B50E ns

56 B from 85,142,45,242: n=10 time=5612 ms

15 packets transmitted, 10 received. 5 packet loss
mindavgsimax; 5315/5438/0612 ms

Crapt

CTaTHETHRE HacTpoiir  Cowp,/Jarp,

Puc. 12.4. Pesynbrarsl Tecta «Dx0-3a1poc»

ITo pesyabraram TecrupoBaHus GOPMUPYETCH CTATUCTUIECKUI OT-

aér (em. puc. [[Z0).

B crarucruke orobpaxkaercs nndopMarys 0 MUHUMAJIBHOM, CPEJI-
HeM, MaKCUMaJbHOM BPEMEHU MEKLy OTIIPaBKOIl 3allpoca U IO0JIyYeHU-
€M OTBETa, a TaKzKe O KOJINIEeCTBE IePeJAHHbBIX, TPUHATHIX, TOTEPAHHBIX
U [OBTOPHBIX (C OJIMHAKOBBIM MOPSIJIKOBBLIM HOMEPOM) HAKETOB. 3HAYe-
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HHUE B CTPOKE MaUMaym COOTBETCTBYET KOJMYIECTBY MaKETOB, JJid KO-
TOPBIX BPeMsI OTBETa Ha, 9X0-3aIIPOC OBLIO MPEBLIIIEHO.

EEa —— SR - {—40dBmm _17:34

CrarncTuka 3IXO—3anpocos

Bpemna oTBeTa

MUHHMMYM 9 mMc
MaKCcHmMymM 19 mc
cpegHee 10 mMc
oTnpaeneHe 8
nonydyeHo 8
notepaHe O (OX)
NnoBTopHwe O
TaamayTt 4

CrapT CraTuoTHka Hacrpoiin  Coxp,#3arp.

Puc. 12.5. Crarucruka tecra «DX0-3a1pocs

12.2 MapuwpyT (Traceroute)

MuactpymenTt «MapmpyT»E HCIIOJIBL3YETCH JIjIsl OlIpeJie/IeHUsT MapIil-
PYTOB CJI€JIOBaHUS JAHHBIX U TIO3BOJISIET TUATHOCTUPOBATD JJOCTYITHOCTD
IIPOMEKYTOYHBIX CETEBBIX YCTPOICTB.

B mporiecce TectupoBanus yKa3aHHOMY y3J1y CETH OTIIPABJISICTCS 10~
CJIETIOBATEILHOCTD KaJIPOB, IIPU 9TOM OTOOPAXKAIOTCS CBEJCHUS O BCEX
IIPOMEKYTOUHBIX MapIIPpyTU3aTOpax, Yepe3d KOTOpble IPONLINA JaHHbIe
Ha MIyTU K KOHEYHOMY Y3JIY.

Jtst mpoBeieHnsT TeCTUPOBAHUST HEOOXOTIMO:

1. ToaxmounTs pubop K TECTUPYEMOIi CETH B COOTBETCTBUU CO CXe-
MO, IpuBeIéHHON Ha puc. 211

2. Hacrpouts cereBoe noakiodenue (cMm. paszmest [IT).

3. Iepeiitu B mento «Maprmipyt» (eMm. puc. [[2.6]).

2B 6az0By1o KOHMDUIYPAIIMIO He BXOAUT. JJOCTYIEH IpH JOMOTHATEIHHOM 3aKa3€
OIILINMU.
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EEa —— SR - {—40dBmm _17:34

Mapupyr { 192.168.225,190 )

Crapr Hacrpoiikd  Coxp./3arp.

Puc. 12.6. Meno «MapmpyT»

F1  («Crapt») Bamyck Tecra.
F3 («Hacrpoiikn») ITepexon B menio «HacTpoliku mapmipyTas .
F4  («Coxp./3arp.») ITepexom B MEHIO COXpPaHEHUs PE3YJIbLTATOB TECTA.

4. HacrpouThb nmapameTpsl TecTupoBanus B MeHio « HacTpoiiku mapii-

pyTas.
=2 —— SR - —79.6dBm_ 19:17
Hactponku mapupyrta
192.168.1.1
Makc., yanoe 30
Pazamep naketa 40
Bpema oxupaHma 1000
Puc. 12.7. Menio «Hacrpoitku mapipyTas
IP agpec IP-axpec kKoneuHOTO y3I1a.
Makc. yznos MakcumaJibHOE KOJHUYECTBO MAapIIPyTH3aTOPOB,
KOTOPOE MOKET OBITH MPOIIEHO MaKEeTaMU.
Pasmep naketa Pasmep kanpa B Gaiftax.

Bepkyr-ETX. PyKoBoicTBO 110 3KCILTyaTarinu



68 Tecrsr TCP/IP

Bpemsi oxxuganuns Bpewms, 1o ucredennn Koroporo OyaeT OTmpaBiieH
caemyomuii 3anpoc (B CIydae, €Cau HE TIPUIIET
OTBET Ha UPEBIAYIINIL).

5. Haxarp va kiaasumty F1 («Crapr» ). Haunércsa recrupoBanue, B
XO7le KOTOPOro Ha SKpaH OyJIyT BBIBEJEHBI CTPOKH, COJAEPIKAIINE
CJIEJTY IO 10 MHOPMAIHIO (CJIeBa HAIIPABO):

— HOMEP IPOMEXKYTOUTHOTO y3JI4;
— [P-ajipec mIpoMeKyTOYHOTO y3J1a;
— BpeMsd OXKHUJaHug OTBETa.

Ecin Bpemst oxkuianus OTBETa OT IIPOMEXKYTOUHOIO y3JIa IPEBbI-
CHJIO TaiiMayT, B CTPOKE PE3y/IbTATOB Oy/IeT BBIBEJIEH 3HAUOK <*».
[Ipumep pes3ynbTaToB TECTUPOBAHUS NpecTaBieH Ha puc. [[2.8]

EE —— SR - {—40dBmm__17:34

MapuwpyTt { 209.85,229,104 }
2 195,131,127.1 8 ms
3 10.45.72.1 21 ms
4 1595,131.241.4 18 ms
5 195,131,252,4 20 ms
E 194,85,177,138 15 ms
7 216,239,43,240 41 ms
g 209,85,250,189 58 ms
9 B6.249.95.132 B2 ms
10 209,85,248,78 B3 ms
11 *
12 209,85,252.895 B8 ms
12 209,85,243.81 72 ms
14 209,85,229,104 71 ms

CrapT Hacrpoiiki  Coxp,+3arp.,

Puc. 12.8. Pesynbprarsr Tecta «MapripyT»
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12.3 DNS (DNS lookup)

Nucrpyment «DNS lookup»ﬁ (momck Ha cepBepe MMEH) MO3BOJISIET
00HApYKUTH OmubKu B pabore NS-cepBepoB.

DNS (Domain Name System — cucreMa JOMEHHBIX UMEH) — DPac-
npenenénHas 6a3a JTAHHBIX, CTOCOOHAS TIO 3AIMPOCY, COMEPIKAIIEMY JI0-
MEHHOE UMs y3Jj1a, cooomuTh ero IP-amnpec.

Jtst poBeIeHnsT TeCTUPOBAHUST HEOOXOIMO:

1. ToaxmounTs Tpubop K TECTUPYEMOli CETH B COOTBETCTBUU CO CXe-
MO, IpuBeIéHHON Ha puc. 211

2. Hacrpouts cereBoe noakiodenue (cMm. paszmest [I7T).

3. Ilepeiitu B Meno «DNS» (cm. puc. [229]).

E3 —— SR - {-40dBmm__20:46

DNS

metrotek.spb.ru

IF 0.0.0.0

CrapT

Puc. 12.9. Meno «DNS»

V3en Wwms ysna, [P-anpec KOTOpOro HEOOXOIUMO OMPEJIE/TUTD.

IP [Tosyuennntit B pesyibrare npoBejeHus Tecta 1P-ampec
Y3718, M5 KOTOPOI'O 3aJ[aHO BBIIIIE.

3. B nyakTe MeHIO Y3€n BBECTH JTOMEHHOE MMsl y3JIa.

4. Haxarp ma knasumry F1 («Crapr»). B mynkre mento IP oTo6pa-
sutca [P-agpec y3na.
Ecmu IP-agpec onpenemuTs He yaaioch, B myHkTe MeHio |P oTob-
pasurcst mysesoit IP-azgpec (0.0.0.0).

3B 6a30By10 KOH(MUIYPALUIO HE BXOAUT. JLOCTYIIEH IPU OIOIHUTEILHOM 3aKA3E
OTIIUN.
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12.4 MoHutop ARP-3anpocos

Wncrpyment «ARP MOHI/ITOp»E mo3BoJiseT orcaexknsath ARP-orBersr,
IepeIafoinecs B CeTH, U «IIePeXBaTbIBATby colepKaliuecs B HuX [P-
n MAC-aipeca ceTeBBIX yCTPOHCTB.
st ipoBejieHusT TECTUPOBAHUS HEOOXOIMMO:
1. TloakmounTs TPUOOP K TECTUPYEMOIT CETH B COOTBETCTBUU CO CX€-
MOIi, IpuBeIcHHOI Ha puc. 1211

2. Hacrpouts cereBoe nogkiodenue (cMm. pasmest [I7).
3. Ilepeiitu B Mento «ARP mormTOp>.

ER —— SE - —29.6dBm__ 22:24

ARP MoHuTOpR

FRP-Tafnmua nycta

Puc. 12.10. Menio «ARP monuTop»

4. Yepes mekoropoe Bpemst Haamuch «ARP-tabimma mycra» mcues-
HeT U Ha dKpaH OyayT BbiBoauThcst IP- u MAC-aapeca cereBbix

YCTPOUCTB.

D 10G_ER - 0.5dBm_ 06 59

ARP moHuTOp

192,168,222,18  O0:1A:40:50:F4:80
192,168,222.4 00:5038D:E3:C0:10

Puc. 12.11. PesynpraTsl TecTupoBaHU

4B 6azoBy10 KOHUIYpALUIO HE BXOAUT. JIOCTYIIEH IIPH JOMOIHATEIBHOM 3aKa3€

OTIIUU.
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Fcnmu xaxkas-To u3 3ammceit He 0OHOBUTCA B T€UEHUE OIHON MUHYTHI,
TO oHa OYJEeT y/aJieHa U3 CIIICKA.

12.5 TCP knueHnT

Nucrpyment «TCP knment» H no3BoJisier ycranosuth 1 CP-coesu-
HEHUE C yJIaJCHHBIM Y3JIOM CETH, IPUHUMAThL OT HEro JaHHbIe U IIepe-
JlaBaTh JaHHbie 3ToMy y3iay. C HOMOIIBIO 3TON (DYHKIINK TaKKe MOXKHO
VIIPABJIATh YIaJEHHBIM y3J/10M 110 Tiporokoy TELNET.

JIist ycTaHOBJIEHUsT COEIMHEHNsT HeOOXOIUMO:

1. ToaxmounTs npubop K CeTH B COOTBETCTBHU CO CXEMOIi, IIpuBe-
séunoit wa puc. [2.11

2. Hacrpouts cereBoe noakiodenue (cMm. paszmest [I7).

3. Ilepeititu B menio «TCP kimenTs.

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

OTrpuiTe Hactpoiir  Coxp./3arp.

Puc. 12.12. Menio «TCP kymenr»

F1  («OTKpbITH») Otkpoitue TCP-coenunenns.
F3 («Hacrpoiikn» ) Ilepexon B mento «TCP kiuent. HacTpoiikus .
F4  («Coxp./3arp.») ITepexo/; B MEHIO COXpAHEHHsI PE3YJIbTATOB TECTA.

4. Tlepeittu B mento «TCP kyment. HacTpoiiku» u BBIIOJTHUTH Ha-
CTPOKY TIapaMeTPOB COEINHEHMUS:

°B 6azoByio koHbUrypammo He BxoquT. JJOCTyIIHA DI JOIOTHATEIHHOM 3aKa3€
OIIINMN.

Bepkyr-ETX. PyKoBoicTBO 110 3KCILTyaTalinu



72 Tecrsr TCP/IP

— BBecTH JioMeHHOe uMs nan [P-anpec ysia;
— BBeCTH HOMep ropTa (HanboJIee YacTo UCHOIb3yeMble HOMepa,
HOPTOB TpuBejienbl B Tabmuie [A.6).

E3 —— SR - {-40dBmm_21:20

TCP krnmeHT
HacTpohkm

metrotek.spb.ru
TCP nopt 80

HTTP
Pann  Sindex.html

Puc. 12.13. Hacrpoiiku tecta «TCP kimnent»

Vsen Homennoe nvsa niu IP-agpec y3mna.
TCP noprt Howmep nopra nHasnavyenus.
Paiin WNwmst daiina, comepkuMoe KOTOPOro OyIeT MoKa3aHo B OKHE

pesynbTaToB B ciaydae ycrnerraoro HTTP GET-zampoca.

5. Tlepeittu B menio «TCP kmments> n orkpbith TCP-coemunenne,
HaxkaB Ha Kiasuiry F1 («OTKpPLITH» ).

B cayuae ycnemsoro coenunenus (cm. puc. [214) MokHO BBOAUTH
KOMaHIbl COOTBETCTBYIOLIErO IIPOTOKOJIA, 3alPallliBaTh y cepBepa Beb-
CTPAHUIIBL.

B ciyuae BOZHHKHOBEHUsI IIPOOJIEM IIPHU YCTAHOBJIEHUH COEIMHEHMST
BBIBOJUTCSI coobIienne o6 ommbke. HekoTopbie coobimennst 06 ommbdKax
[IPUBEJEHBl B TAOJIUIE
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E3 —— 5R —  —29.8dBm__ 23:07
TCP knueHT

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

3arpHTE HTTPCGET Hacrpoiikd  Coxp./3arp.

Puc. 12.14. Tlpumep ycHemnrHoro coeuHeHusl C y3JI0M

st mepemadn BeO-cTpanni ucosb3yercs mporokos HT'TP. B stom
nporokoJie onpenenéa HTTP GET—3anpoc@. C ero oMoIIBIO BO3MOXKHO
IMPOBEPUTH, oTBedaeT Jin cepBep Ha HTTP-3ampockl n moayanTh cojiep-
JKMMOE YKa3aHHOI'0 Pecypca.

Jtst mostydaeHust comepKuMoro aiina ¢ cepepa HEOOXOIMMO:

1. B okne macrpoek Tecra B mynkre menio Paiin (em. puc. [213)
yKa3aTh UMsl 3alpalinBaeMoro daiiia.

2. YCTaHOBUTDH COeTMHEHNE C Y3JIOM.

3. Bokue «TCP kimenr» nHaxkars Ha Kiaapuiry F2 («<HTTPGET»).
[Tpumep pe3ysibTaToOB TeCTUpOBaHUs NpejcTaBied Ha puc. (215

EE —— SR = {-40dBmm _17:34
TCP knmeHT

Location: http://twiki,ddg/bindview/Bercut

Content-Length; 216

Content-Tupe; text/html: charset=izo—-8853-1

¥-Padi avoid browser bug

<IDOCTYPE HTHL PUBLIC "-//IETF//DTD HTHL 2,0//EN">
<htmlr<head>

<titler302 Found</title

</head><body>

<hl>Found</hl>

<p>The document has moved <a href="httpi/ twiki,ddg’
bindview/Bercut " shered/ar, </p>

</hody><htnl>

3arpHTE HTTPCGET Hacrpoiikd  Coxp./3arp.

Puc. 12.15. [Ipumep orBera na HTTP GET-3ampoc

GCDyHKI_LI/IH JOCTYIIHA P JIOTIOJTHUTEIBHOM 3aKa3€e OIINN.
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13. BERT

BERT (Bit Error Rate Test) — rect, mosBosistomuii ompeeanTsb
OCHOBHO#1 OUTOBBIil MOKa3aTesb KadecTBa KaHasa — «bit error rates
(ko3 durmeHT GUTOBBIX OMMOOK ), T. €. OTHOIIEHUE YUCJIa ONTMOOTHBIX
O6uT K 00IeMy KOJIMYIEeCTBY Mepedannbix ouT. V3BecTHas Ha MpuéMHOM
U TIepeJlatoleM KOHIle OMHApHasl IOC/IeI0BaTETbHOCTD TOMENAeTCsl B
Ethernet-kanp, koTopsiit nepegaércs B dpusmdeckyio cpeay. Ha mpuém-
HOM KOHIIE TMOCTIEIOBATEILHOCTL CPABHUBAETCA C MCXOTHON, ¥ BBIUNC-
Jstercst KoaddunmenT 6uToBbix ormmnbok. s moaxmrouerust k. TDM-
CeTH MCTOJBL3YeTCs KOHBEpTEp WHTEP(EHCOB, KOTOPHI OCYIIECTBIISICT
upeobpasosanne Tpaduka nakernoii cern (Ethernet) B rpaduk, nepe-
nasaeMblii B TDM-ceTsax.

Tectupopanne MOKeT OBITH PeaU30BaHO HA IETHIPEX YPOBHSIX MO-
nean OSI.

Ha ¢pusmyaeckom ypoBHE JaHHBIE OTIIPABJISIIOTCS YACTSIMU € OIIpe-
JIeTEHHBIM  MesKKaIpoBbiM uHTepBasioM (IFG — Interframe Gap). B
9TOM CJIydae TeCTUPOBAHME IMPOBOJUTCS IPU 3aMBIKAHUN TepeIaroleil
Hapbl ONTOBOJIOKHA Ha npuHUMAroILyo (cM. puc. [[3.8]) umm ¢ ucmnoss3o-
panneM byukimn «I1leiid» (em. puc. [39).

TecroBas KoHTp. TecToBas KoHTp.
TOCJIEI0BATEILHOCTD | CyMMa ,IFGl MOCJIeIOBATEILHOCTD | CyMMa

Puc. 13.1. Kanp dusuueckoro yposHst

Ha kanajibHOM ypOBHE K JaHHbIM J00aBisgeTcss Ethernet-zaronosox,
YTO MO3BOJISIET TIEPEJIATh TECTOBbIE IMAKEThl Ye€Pe3 CeTh, KOTOpas Cojep-
JKHUT ycTpoiicTBa, paboratormue Ha BTopoM yposae mogesu OS] (nampu-
Mep, cereBoii KommyTarop (switch)). Criocobsl mozpkiodennst mpubopa
K TECTHUPYEMOii cern mokasanbl Ha puc. [[3.10] [3.17]

MAC- Tecropas KoHrp.
3arojI0BOK TI0CJIEIOBATEJIbHOCTDH CyMMa

Puc. 13.2. Kajp kanHaJabHOTO ypOoBHSA

Ha cereBoM ypoBHe nanuble momernaiorcsa B IP-maker, a 3arem
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— B Ethernet-xkazp. D10 mo3BoJIsieT nepeiaTh TECTOBBIE AKEThI Yepes
CeTh, KOTOPasl COJEPXKUT yCTPOICTBa, paboTaompe Ha KaHAJILHOM U
CEeTEBOM YPOBHSIX (HAIPUMED, CETEBOH KOMMYTATOD, MapIIPyTH3aTOD
(router)). Crocobbl HOJIKIIFOUEHNsT IPUOOPa K TECTUPYEMON CeTH IOKa-

zanbl Ha puc. [3.10, [31T] T3.12

MAC- 1P- TectoBast Kownrp.
3aroJIOBOK | 3aroJIOBOK | [1ocieI0BaTelbHOCTL | CyMMa

Puc. 13.3. Kaap cereBoro ypoBus

Ha TpancmopraHoM ypoBHe dopmupyercsi Ethernet-kap, comep-
xamwmit [P- m UDP-3arosoBok, 4UTO mO3BOJIsIET IepeaTh TECTOBYIO
[TOCJIE/IOBATEIBHOCTh € HUCIIOJIb30BAHUEM TPAHCIOPTHBIX ITPOTOKOJIOB.
Crocobbl  Mo/IKJITOYeHnsi Tpubopa K TECTUPYEMOl CeTU TOKa3aHbl Ha

puc. [3.10] I3.1T]

MAC- IP- UDP- Tecrosas Kowtp.

3aroJIOBOK |3ar0JIOBOK | 3aroJIOBOK |IIOCJICIOBATECIIBHOCTE | CymMMa

Puc. 13.4. Kajp TpaHCIIOPTHOTO yPOBHS

3 —— ER - —27.2dBm_07 20

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

BITs 2,.987e+05
EBITs ©0,000e+00 BER 0,000e+00

LS5 0 ¥LSS5 0,000
LOS Q #L0S Q0,000
Crapr Coxp./3arp.

Puc. 13.5. Dxpan «<BERT»

ET Bpewms, nporesinee ¢ nagasia Tecta.

RT Bpewms, ocraBieecst 10 OKOHYAHUS TECTA.
BITs KommaectBo mpuHsiThIX OUT.

EBITs KonngectBo ommboYHBIX OUT.
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BER OTHOIIeHrE KOJINYeCTBa OIMMUOO0IHBIX OUT K OOIIEMY YUCILY
MPUHSTHIX OUT.

LSS Bpewms, B Tedenne KoToporo HabI0/1a1aCh IOTEPST CHHXPO-
HU3BAIUKA TECTOBOH TOCIIEI0BATEILHOCTH.

%LSS OTHoIleHNe BpeMEeHU, B TedeHHe KOTOPOTO HabJIIomaIach
HoTeps CUHXPOHU3AIIUN TECTOBOI MOCIIeIOBATEIBHOCTH, KO
BPEMEHH, TIPONIEIIEMY C HAdaIa TeCTa (B IMPOIEHTAX ).

LOS Bpewmsi, B Tedenne KOTOPOro CHUIHAJI OTCYTCTBOBAJI.

%LOS OTHOIIEeHrE BPEMEHU, B T€YEeHUE KOTOPOIO CUIHAJ OTCYT-
CTBOBaJI, KO BpDEMEHU, TIPOIIE/IIIEMY ¢ Hadasa Tecta (B Ipo-
[EHTAX).

HacTpoliiku [Tepexon B menio «Hacrpoiiku BERT».

ITpumewarue: LSS 310 cocrosgme OTCYyTCTBUAS CHHXPOHU3AIUU C
[IPUHUMAaEMbIMU JTAHHBIMU, [P KOTOPOM HET BO3MOXKHOCTH OIEHUBATH
mapamerp BER. Bo3MoxkHable TPUYINHBI OTCYTCTBUS CUHXPOHUBAIIIN:

— HECOOTBETCTBUE TECTOBBIX IIOCJIEIOBATEILHOCTEN (HAPUMED, Ha
upuéme nacrpoena [ICII 2el5, a B kanase nepenaércs [ICIT 2e23);
— KaHaJl, B KOTOPOM TePeIaéTcs MOCIe/I0BATETbHOCTD, IMEET CJIUIII-
KoM BbIcOKHil ypoBeHb BER (moporosoe 3maveHme cocrapisier

0,01).

[Tpu maxkatun na kiaasunry F4 («Coxp./3arp.») ocyinecTBiseTcs
Iepexo B MEHIO, B KOTOPOM BO3MOKEH BBIBOJ MH(MOPMAIINH O COXpa-
HEHHBIX U3MepeHusixX (- F1 ), COXpaHeHne Pe3yIbTaToB U apaMeTPOB Te-
croB ( F2 ), a Takxke 3arpys3ka ( F3 ) u yjasenue ( F4 ) COXpaHEHHBIX
Pe3yJIbTaTOB U MApAMETPOB U3MEPEHHIl.
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BERT

D — ER -  —27.2dBm_ 07 30

YpoeeHs V4

BERT
HacTpohkm

Tun necn, 2e31-1
Monkz. AABBCCDD
Harpyaka (L2} 100 %
NmrensHocTs  01:00:12
Paamep kagpa [NocToAHHBA
Kapp 64

3aronoBok

1 2 3 4

Puc. 13.6. Meno «Hacrpoiiku BERT»

VposeHb

Bribop yposust mogenun OSI, Ha koTopom Oymer mpoBo-
JIUTHCST TECT:

— 1 — busnvIeckuii ypoBeHb;
— 2 — xananbHbli yposeab (MAC);
— 3 — ceresoii yposenn (IP);

— 4 — rpancnoprasblii yposeas (TCP/UDP).

Twn nocn.

Bribop crammaprHOil mim 3aaBaeMOil  TOJIB30BaTEIEM
TECTOBOH IOCJIEJOBATETHHOCTH.

Monbs.

BBoyt nosib3oBaTeibekoit mocsie10BaTe IbHOCTH.

Harpyska (L2)

3uauenne nadopmanuonnoii (L2) ckopoctu B poneHTax
("F1 ), Bx6ur/c ( F2 ) num B M6ur/c ( F3 ).

OnutensHocTb

3ajianne BpeMEeHN U3MEPEHHUSI.

Pasmep kagpa

Ecnu Beibpano «Ciydaiinbiity, To pa3Mep Kajapa Oyaer
U3MEHATHCS 110 PABHOMEPHOMY 3aKOHY B 3aJIaHHBIX IIPe-
nenax (myHKTBI MeHIO MuH. kagp, Makc. kagp).

Ecnmu Beibpano «IlocrosiHHBINY, TO JJIsT TECTUPOBAHUS
OyAyT MCIOIB30BATLCA KaJIPbl, Pa3Mep KOTOPBIX 3aa-
ércs B myHkTe Menio Kagp.

Kagp

BBogx paszmepa kajpa JaHHDBIX.

3arosioBokK

ITepexom B MeHIO «3arojI0BOK».

TlocnemoBaTe TbHOCTH, UCIIOJIB3yeMbIe JIJIST TECTUPOBAHUSI, COOTBET-
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creytor pekomenzmaiuu ITU-T 0.150 [6] u upencrasinensr B tabim-
ne A8

13.1 BERT. Hactpoiika MPLS

Crexk MeTOK JjIsT TecTupoBaHus 3amaércs B MeHio «MPLS»: Hame-
perus = «BERT» = «Hacrpoiikuy» = «3arojoBok» = «/lomosHu-
TeapHO» = «MPLS».

D — ER - —27.2dBm_07:34

Ctek meTOK

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

[
+4)

oo ;3 L=Re g R ==
=]

[
+4)

Brikn 1 2 3

Puc. 13.7. Meno «MPLS»

Kon-Bo metok Bri6op kommuectsa merok (ot 1 mo 3), xkortopoe Gyzer
JI00aBJICHO B IIEePE/IaBAEMBIil IAKeT.

MeTka 3HavYeHne METKHU.
MPLS COS Kiace obcitykuBanus nakera.
TTL Bpewms kusau makera ¢ METKOIA.
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13.2 BapwuaHTbl nogknto4eHns

(usngeckas cpena (kabernp)

Iavka KajgpoB

(..

Ethernet-cets

switch/ =
router =

pTep
unrepdeiicon

% - AKeT ¢ OLIMOKOH B TECTOBO MOCIIE0BATENLHOCTH

Puc. 13.10. TectupoBaHue Ha KaHAJIBHOM/CETEBOM ypOBHe (BapuaHT 1)
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navuKa KajapoB

I
X

Ethernet-cets

switch/
router
ool |

X - IaKeT C OIIHOKOH B TECTOBOH IOCIIEI0BATENLHOCTH

Puc. 13.11. TecrupoBanue Ha KaHAJILHOM/CETEBOM yPOBHE (BapuUaHT 2)

Ta4Ka KaapoB

I
O]

X - IaKeT C OLIMOKOI B TECTOBOM MOC/IEN0BATEILHOCTH

Puc. 13.12. TectupoBanue Ha KaHAJILHOM/CETEBOM yPOBHE (BapuUaHT 3)
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14. MNakeTHbIN gXxNTTEp

Baxknoit 3agateit nmpu ananmse Ethernet-cereit siBastercst onpenese-
HIE TTaKeTHOro JpKuTTepa. B coorBercrum ¢ meroaukoit RFC 4689 [5],
IMAKETHBINH KUTTEP — 9TO abCOIOTHAs PA3HOCTDL 3aJIEP:KEK PacIpo-
CTpaHEHUs JIBYX IIOCJIEIOBATE/ILHO IPUHATHIX IAKETOB, IPUHAIEIKA-
IIIAX OJHOMY IOTOKY JAHHBIX. DTOT HMapaMeTp HUCIOJIb3YeTCsl s OIeH-
KM BO3MOYKHOCTHU CETH IIepelaBaTh 4yBCTBUTEIbHBIA K 3aepKKaM Tpa-
duK, Takoil, Kak Bueo min pedb. OyHKINA aHaIn3a MTaKeTHOTO JIXKUT-
Tepa SBJISIETCS ONIUE.

[ 10G_ SR = —2.6dBm__16:14

MNakeTHA ARUTTEpR
OTugT
ET 00:00:31 RT 00:00:29

PKTs 4.699e+08
000Ps 0,000e+00 #000Ps 0,000
INOPs 4.699e+08 #INOPs100,000

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

Hactporku

Crapr Tpadui Pacnpenenerve Coxp./3arp.

Puc. 14.1. Dkpan «Ilakernsriii mpxurrep. Oruérs

ET Bpewms, nporeiee ¢ Hadasa Tecra.

RT Bpewms, ocraBieecst 10 OKOHYAHUST TECTA.

PKTs OO0I1iee KOJTMIECTBO MPUHSTHIX TTAKETOB.

OOOPs KonndaecTBo nakeToB, IPUHATHIX HE B TOM MOPsIKE, B KOTOPOM

OHM 6bUHIOTHpaBHeHbL

%000Ps KonuyecTBo makeroB, NPUHATHIX HE B TOM TOPSJKE, B KOTO-
POM OHU GBbIIM Tlepe/ialbl, B IIPOIEHTaX OT OOIIEro KOJIM4ecTBa
NIPUHATBIX MAKETOB.

INOPs KonndaecTBo makeToB, IPUHATHIX B TOM K€ HOPSIJIKE, B KOTOPOM
OHM ObLIN OTIPABJICHBI.

Bepkyr-ETX. PyKoBoicTBO 110 3KCILTyaTarinu
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%INOPs KonndaecTBo makeToB, IPUHATHIX B TOM K€ HOPsIJIKE, B KOTOPOM
OHU OBLIM OTIPABJIEHBI, B MPOIEHTAX OT ODIIEr0 KOJUIECTBA
[IPUHSTHIX [TAKETOB.

< ms %PKTs KommvecTBo nmakeToB (IMPOIEHT OT OOMIEr0 YUC/Ia TPUHATHIX
MAKETOB), JZKUTTEP KOTOPBLIX ObLIT MEHBINE 3aJaHHOTO MOPOTa.

>= ms %PKTs KonmuraecTBo nakeToB (IIPOIEHT OT OBIIEro Yrcia NIPUHATHIX I1a-
KETOB), JZKUTTEP KOTOPBIX GBI GOJIBIINE UM PABEH 3aJaHHOMY
mopory.

HacTpoliiku [Iepexon B mento «Ilakernsrit mxxurrep. Hacrpoiikms.

[Tpu nakarnn Ha Kiaasumry F1 («Crapr») HauMHAETCS OLpejesie-
HUE JIZKITTEPa MAaKeTOB, TTOCTYNAIOMUX Ha mopT A.

[Tpn maxkaruu Ha Kiaasuity F2 («['paduk») ocymecrsisiercs ie-
pexoJl K 9KpaHy, cojepzkalieMy rpadudeckoe MpejcTaBIeHne pacipe-
JIJIEHNsT TAKETHOTO JZKUTTEPA.

B} 10G SR - —2.6dBm__16:1%
NareTe, NakeTHHH LXUTTER
100 B P

0.0 12,5 5.0 57,5 500 62,5 7B.0 7.5 100,0  inf
JuTTEp MS
Pacrpenensrve OrugT Coxp./3arp.

Puc. 14.2. Dkpan «Ilakernsrii mxurrep» (rpadux)
[Tpu maxkarum wa kiapuity F3  («Pacnpenesenunes) ocymectsiisi-

eTcs MepPexo/i K SKpamy, cojieprkarieMy nHdOPMAINIO O PACIIPE/ICTICHIH
JKATTEPA.

Bepkyr-ETX. PykoBoicTBO 110 3KCIITyaTaiuu
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[ 160G SR - -2.6dBm__16:15
NakeTHwA axuTTEp
NxkutTep.ms  [akeTw, #
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
( 62,500,,., 75,000) 0,000
{ 75.000,,. 82.500) 0,000
( 87.500,,. 100,000) 0,000
{ 100,000, .. ) 0,000
CrapT OruéT patiir Cowp., £ 3arp.

Puc. 14.3. Dkpan «Ilakernbiii jxxurrep. Pacnpenenenune»

Ha skpane orobpazkaiorcest 1Ba cTOIONA: B IEPBOM NPUBEJIEHBI TDa-
HUIBI [OJ[BIHTEPBAJIOB, BO BTOPOM — KOJHMYECTBO HAKETOB (B IPOIEH-
Tax), JPKUTTEP KOTOPBIX IONAJ B OLPEJIEJEHHBIH MojbIHTepBaL. Bepx-
Hslsl TDAHWIA UHTepBasa 3ajaércst B MeHto «Ilakernbrii jokurrep. Ha-
cTpoiiku» 1 0bosHauena kak «Ilopor, mc». IHTepBast oT Hysis /10 3a/1aH-
HOI'O [OPOra JEJUTCS HA OIPEJIEIEHHOE YHUCIIO MOIBIHTEPBAJIOB; 110 pe-
3yJIbTATAM TECTa JJIsl KayKJ0TO MOJABIHTEPBAIa B IPABOM CTOJIONE 0TOO-
parkaeTcst IPOIEHT AKETOB, JPKUTTEP KOTOPBIX HAXOJIUTCS B ITUX IIPe-
JIeNIax.

[Tpu waxkarun va kiasuiry F4  («Coxp./3arp.») HpOUCXOIUT IIe-
PexoJl B MEHIO, B KOTOPOM BO3MOKEH BBIBOJL HH(DOPMAIIUU O COXPAHEH-
HBIX U3MepeHusx (- F1 ), cOXpaHeHne Pe3yJIbTaToB U NapaMeTPOB TECTOB
('F2 ), a Takxke 3arpy3ka ( F3 ) u yngasenue ( F4 ) COXpaHEHHBIX pe-
3yJITATOB ¥ TapaMeTpoB u3Meperuit (cMm. paszmest [10)).

D 160G SR - —2.6dBm__16:18

NakeTHwA axuTTEp
HacTpoikm

Butkn
Mopor.mc 100
AmTencHoCTL  90:01:00

leHepaTop Tpapuka

Brikn Brn

Puc. 14.4. Menr «llakernsrit jexurrep. Hactpoiikm»
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[eHepaTop Bkiriouenne / BLIKIIOUEHIE TEHEPATOPA TECTOBOIO TPa-
duka. [Ipu BeibOpe «Bki» remeparop Oyaer BKJIIO-
JaThCd NPU 3alrycke Tecta «llakeTHblil [zKUTTED>.
Mopor, mc Iloporosoe 3natuenue JKuTTEpA.
OnutensHocTb Bpewmst uamepenust qxurTepa.

lenepaTop Tpadhuka

Ilepexom B mento «I'eneparop Tpaduras.

Bepkyr-ETX. PykoBoicTBO 110 3KCIITyaTaIiun
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14.1 TeHepaTop Tpaduka

DyHKIMA reHepall TeCTOBOrO TpaduKa MPUMEHSIETCA [IPH U3Me-
pennu nakerHoro JkuTTepa. CylnecTByer BO3MOKHOCTD MeHEePaIiH Te-
CTOBOI'O IOTOKA W MU3MEPEHUs ITaKeTHOIO JKUTTepa Ha HOpTy A Ipu-
6opa (cm. puc. [470]), a TakKe remepanuy TeCTOBOrO IMOTOKA Ha MOPTY
nokasbHoro npubopa (BepkyT-ETX uimu Bepkyr-ET) u usmepenust ma-
KETHOTO JZKUTTEpa Ha TOPTY, KOTOPBIH pPACIIOaraeTcs Ha yIAJEHHOM
upubope (Bepkyr-ETX nmm Bepkyr-ET), cm. puc.

[Tocste BKIIOYEHUs TeHepalul TECTOBOIO IOTOKA HACTPOIKHU MEHIO
CTAHOBATCS HEJOCTYIHBIMUA JIJIsSI PEJIaKTHPOBAHMUS.

TreéHepalnus TECTOBOro IoToKa

moprA _______ > (  NUT |~ Hlnetid
OTIpeNieNIeHUe JUKUTTEpPa
Puc. 14.5. Usmepenne mxurrepa. Cxema 1
nokanbHbii bepkyT-ETX/bepkyT-ET aucranuonHbii bepkyT-ETX/bepkyT-ET

TeHEpanusd TECTOBOIO IMOTOKa

@@@
[/

1)

Y

floooo

Puc. 14.6. Uzmepenue mxurrepa. Cxema 2

Bepkyr-ETX. PyKoBoicTBO 110 3KCILTyaTarimu
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WD 160G SR - —2,.7dBm__16:17

lNeHepaTop Tpapuka
Brikn

NmrensHocTs  00:01:00
Harpyaka (L2} 100 %
Pazmep kapgpa MNocTosAHHBA
Kapgp 64

3aronoBok

ET ——t——:1—— RT —1——1—-

Brikn Brn

Puc. 14.7. Menio «TecToBblii 1IOTOK»

leHepauus

BK.HIO‘IGHI/IG/BBIK.HIO‘IQHI/IQ reHepalnun TeCTOBOTO IMOTOKa.

OnutensHocTb

Bpewmsi, B Tevenune Koroporo OyaeT mpoucXOoaUuTh reHepa-
us Tpaduka.

Harpyska (L2)

3nauenne nndopmannonHoit (L2) ckopocru B nporeHTax
("F1 ), Bx6ur/c ( F2 ) num B M6ur/c ( F3 ).

Paszmep kagpa

Ecmm Boi6pano «Coyvaitublit», To pasmep kaapa Oyzer
U3MEHSThCS IO pABHOMEDHOMY 3aKOHY B 3aJaHHBIX ITpe-
nesax (myHKTHI MeHIO MuH. kagp, Makc. kagp).

Ecan Boiopano [ocTosiHHbIA, TO Jij1si TeCTUpOBaHUs Oy-
JIyT WCIOJIb30BATbCsT KAJIPhl, Pa3Mep KOTOPBIX 3a1a6TCst
B myHkTe Meno Kagp.

Kagp Pasmep xanapa (mo6oe 3navenue B npegesnax or 64 1o
9600 Gaiir).

3aronoBok Ilepexom B MeHIO «3aroioBoK».

ET Bpewmsi, npormeaiee ¢ nadasia remepannu Tpadpuka.

RT Bpewmsi, ocrasiieecst no 3aBepiienust renepalii Tpaduka.

Jlts mpoBeJieHns TeCTUPOBaHus Tpu nojkodeHnn bepkyT-ETX k
CEeTH B COOTBETCTBUM CO CXeMOii, mpejicrapiennoii na puc. 1475 neobxo-

MO

1. Ilepeiitu B Menio «Ilapamerpnl ceru», samarb IP-agpec mopra A
i yoeuThes, 9To mpudbop moJryuma Bepubiilt [P-agpec mo mpo-
tokosry DHCP.

2. Tlepeiitu B menio «Ilakernsrit mxurTep. Hactpoiikus :

Bepkyr-ETX. PykoBoicTBO 110 3KCIITyaTaIiun
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— BKJIIOYUTDH M€HEPATOP TECTOBOT'O TPADUKA;
— 3aJIaTh TPEOYEMYIO BEJIMIUHY [1OPOra;
— 3aJIaTh BpEeMs U3MEPEHUsS JKUTTEPA.
3. Ilepeititu B menio «['eneparop Tpaduras:
— BBINOJIHUTD HACTPOHKY MapaMeTPOB I'CHEPAIINH;
— BBIIOJIHATH HACTPOHKY HapaMeTpPOB 3arojioBKa B COOTBET-
CTBHU C OIIMCAHUEM, TIPEJICTABJIEHHBIM B passenax 0.2 u [6.3));
— ecsin B MeHIo «[lakerubiit jokurrep. HacTpoiikuy BhIKIIOUEH
PeHEPATOP, BKJ/IIOUUTEH TCHEPAIMIO TECTOBOI'O MOTOKA.
4. Tlepeittu B mento «Ilakernprit mzxurTep. OTIET», HAXKATH Ha KJia-
Bumty  F1 («Crapr»).

JIns mpoBeieHns TECTUPOBAHUS TPU MOAKIIOUEHNN JIOKAJILHOTO 1
JUCTAHIMOHHOTO IPUOOPa K CeTH B COOTBETCTBUU CO CXEMOii, TIPeICTaB-
sennoii ma puc. [[4.0] reobxommmo:

1. Ha joxa/ibHOM M Ha JUCTAHIIMOHHOM HPUOOpE IEPERTH B MEHIO
«ITapamerpsr cetu», 3amarb [P-agpec mopra A wmin ybeauThs,
aro pubop nosryumi Bepubiit [P-anpec o mporokony DHCP.

2. Ha noxamsuom mpubope nepeiitu B meHio «['ereparop Tpadukas:

— BBIIOJIHUTH HACTPOUKY IMapaMeTpoB NeHEPAIINN;
— BBINOJIHUTD HACTPOHKY IapaMeTpPOB 3arojioOBKa B COOTBET-
CTBUH C OIUCAHUEM, IIPEJICTABICHHBIM B Pasjesiax u

3. Ha mucrannmonnom mpubdope repeiitu B Menio «IlakeTHbiit 1KuT-
Tep. HacTpoiikm»:

— BBIK/IIOYUTDH FEHEPATOP TECTOBOI'O TpaduKa;
— 3aJIaTh TPEOYEMYIO BEJIMIUHY [IOPOra;
— 3aJIaTh BpEeMs U3MEPEHUsS JXKUTTEPA.

4. Ha mokampHOM TIpubope mepeiitn B MeHio «I'eHepaTop Tpadukas
U BKJIIOYUTH T€HEPAIHIO TECTOBOIO TPa(UKA.

5. Ha mucranmumonnom mnpubope tepeiitu B MeHio «IlakeTHbri JzKknT-
rep. Or4ér», HaKaTh Ha Kiaasunry F1 («Crapry).

Bepkyr-ETX. PyKoBoicTBO 110 3KCILTyaTaiimu
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15. CraTtuncrmka

IIpubop BepkyT-ETX ocytecrBisier cOop U 0oTOOparkeHne CTaTu-
CTUYIECKON MHGOPMAILINK 10 IPUHIMAEMOMY U IIepeJaBaeMoMy Tpadu-
Ky Ha (PU3NIECKOM, KAHAJIHHOM U CETEBOM YPOBHSIX B COOTBETCTBUU C

meroaukoiit RFC 2819.
CTaTI/ICTI/I‘IeCKI/Ie JaHHbIEe IIpe/JCTaB/JIEHbl Ha HECKOJIbKUX 3KpaHaX.

JJtst mepexTIoueHnsT MeK, Iy 9KpPaHaMHI UCIIOJIb3YIOTCS KIABUIIN @/ @

win F2 / F3 . [Ipu naxxkarun Ha kinasumty F1 («C6pocs ) mpoucxomur
cOpOC CTATUCTUKM.

15.1 CsopgHas cTaTucTuka

EZd 10G ER - ©.3dBm__ 13:06

CratncTHka

Rx kappw
Tx kappwh
Bx GanTh
Tx GanTh 88
Bx Kéut/c

SUNOWo

Copoc < i

Puc. 15.1. Dkpan «Crarucrukas

Rx kagpbi KonmaecTBo mpuHSITBHIX KaIpOB.

Tx kagpsbl KonmmuecTBo niepeianubIx KaJIpoB.

Rx 6aiitbl YHucso npuHATHIX OAWTOB.

Tx BaliTbl Yucao nepeganabix 6aiToB.

Rx KéuT/c WNudopmarust o TekyIeit HarpysKe Ha MPUEMHON YaCTH TOPTA.

Bepkyr-ETX. PyKoBoicTBO 110 3KCILTyaTarinu
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15.2 Cratucrtuka no Tunam Kagpos

EZd 10G ER - ©.3dBm__ 13 97
CTatnMcTHka ne TUNaM kappos
Tun Rx Tx
Broadcast o 3
Multicast L] ]
Unicast o Q
Copoc < i

Puc. 15.2. Dkpan «Craructuka 1mo TUMaM KaJIpoB»

Broadcast Kampsl ¢ mupokoseraTe/ibHO agpecarueii.
Multicast Kamapsl ¢ rpynmoBoit agpecarueii.

Unicast Kampol ¢ equauanoit ajgpecarueil.

Rx YHucs1o IpUHATHIX KaJIpOB.

Tx YHucsio nepeJaHHbIX Ka/IPOB.

15.3 CraTtuctunka no pasmepam Kagpos

EZd 10G ER - ©.3dBm__ 13 08

CTaT. no pasmMepaM KaapoB
Pazmep
< 64
64
65,.127
128, .255
256, .511
512..1023
1024,.1518
> 1518

T

A
»

SCOOOo0O0
COOWOOOOX

Copoc < i

Puc. 15.3. Dkpan «Craructuka mo pazMepam KaJIpoB»

Pasmep Pasmep kazpa (B Gaiitax).
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Rx YHucs1o IpUHATHIX KaJIpOB.

Tx YHucsio nepeJaHHbIX Ka/IPOB.

15.4 CraTtucTtmnka no ypoBHsIM

E=d 10G ER - ©.3dBm__ 13:09
CrtatmcTvka No YpoBHAM
YpoeeHb Rx
2 ]
3 L]
Copoc < i

Puc. 15.4. Dkpan «Craructuka 1mo ypoBHSIM»

VYpoBeHb 2 Kommaecrso npunarsix (Rx) kaapos Ha KaHAJILHOM yPOBHE.

VYposeHb 3 Komnuectso npunsaTeix (Rx) kagpos Ha ceTeBoM ypoBHE.

15.5 CraTtucruka: owmnbkn Kagpos

E=d 10G ER - 0.3dBm__ 13 10
CratncTuka: owmbku Kappos
RBx
CRC L]
Runt o
Jabber L]
Chpoc < >

Puc. 15.5. Dkpan «Crarnctuka: ommbKa KaIpoB»

Bepkyr-ETX. PyKoBoicTBO 110 3KCILTyaTarinu
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CRC KosniecTBO IpUHATHIX KaJIpPOB, NUMEIOIINX OIMIUOOYHYIO
KOHTPOJIBHYIO CyMMY.

Runt KonunyecTBo NpUHATHIX TAKETOB JAHHBIX JJIUHONW MeHee
64 GailT ¢ MIPaBUIBLHON KOHTPOJILHON CyMMOIA.

Jabber KonuiuecTBo npuHATHIX MaKeTOB JAHHLIX pa3sMepoM 0o-

see 1518 GaifT, UMeOMKUX HEIPABUILHYIO KOHTPOJIBHYIO
CyMMYy.
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95

16. CoxpaHeHune pe3ynbTaTOB TECTOB "
CTAaTUCTUKN

Mento «Pesyabrarhl» CIyXKHUT JJIsI TPOCMOTPa WHMOPMAITUNA O CO-
XPaHEHHBIX U3MepeHustx ( F1 ), JJIsi COXpAHEHUs] Pe3y/IbTAToOB (B TOM
YKUCJIe W CTATUCTHKHU) U IIApaMeTpoB TecToB ( F2 ), a TakxKe Jyisl 3a-
rpy3ku (F3 ) wian ypasenns (F4 ) COXpaAaHEHHBIX PE3y/IbTATOB U apa-
METPOB U3MEPEHU.

EZd 10G ER - ©.3dBm__ 13:11

PeayneTath
Wms 3anmck Bpemna coxpaHeHwus
N testl 20-01-2011 13:11:06

[y

DN BO RN

10

Wrdopmawma CoxpaHiTe JarpysuTe Ynante

Puc. 16.1. Menmo «Pesynprarsr»

Jltst mpocMoTpa oapoOHO HHAMOPMAIINN O 3aITUCH HEOOXOIMMO Ha-
JKaThb Ha KJIABUIILY — F1

EZd 10G ER - ©.2dBm 13 12

WHgopMauma o sanmcm
Mra zammon:  testl { 20-01-2011 13:11:06 )

Hauano KoHew

Fmo-zanpoc
MapupyT
TCP knueHT

Puc. 16.2. Meno «Mudopmarus o 3amucus»

st coxpaHeHusT JaHHBIX HEOOXOIIMO:

— BBIOpATH HOMED, I0J, KOTOPBIM Oy/IyT COXPAHEHDbI M3MEPEHUS;

Bepkyr-ETX. PyKoBoicTBO 110 3KCILTyaTarimu
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— HaYKaThb @;

— BBECTHU UM< 3allCH]

— HaYKaThb @;

— naxarb F2 («CoxpaHurb» ).

JList 3arpy3Kku COXpaHEHHBIX PE3Y/ILTATOB M3MEPEHU U ITapaMeTPOB
TECTOB HEOOXOINMO:

— BBIOpATH HOMEp 3AINCH;
— Haxarb F3 («3arpysurb» ).

st yaneHust COXpaHEHHbIX PE3yJIbTaTOB U3MEPeHuil HeoOX0IUMO:

— BBIOpATb HOMED 3allUCU, KOTOPYIO HYYKHO Y/IAJINTh;
— HaxkaTbhb F4 («¥YgammTb»);

— HaxaTh F3  («[a»).

Bepkyr-ETX. PykoBoicTBO 110 3KCIITyaTauu
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17. NMapameTpbl ceTn

E — FR - —27.4dBm 12 27

NapameTpe ceTn

MopT LAN
Brn
IP appec 192.168.222.155
Macka nogcetTH 255,255,.2055.0
linwz  192.168.222,.100
DNS 192,168,222,101

MPLS Bukn

Brikn Brn

Puc. 17.1. Menio «Ilapamerpsr ceru»

MopT Boi6op nopra (A nimm LAN) mia macrpoiikm.

DHCP IIpu BrtOUeHun sroit dpyuknun [P-agpec mopra,
macka rnojceru, [P-aapec muno3a u [P-anpec yaia,
KOTOpBIit comepxkut 6a3y DNS, 6yayT mpemocrasiie-
HBI TecTepy cepBepom DHCP aBromarmdaeckn.

IP-agpec IP-axpec nopra (A nau LAN), mapameTpbl KOTOPOro
HaCTPaNBaIOTCsI.
YcraHoBUTD IP-aapec MOXKHO OJIHUM us3
JIBYX CIIOCODOB:

— Beectu [P-azpec Bpyunyio (Ipm 3TOM ITyHKT
meno « DHCP» moszken HaXoIUThCs B COCTO-
aunn «BpIki );

— nosyunth [P-azpec no uporokony DHCP,
BoiOpaB nyHkT MeHio «DHCP» u maxas na

kiapuiny  F2 («Bku»): moydeHHBIH aj-
pec OyeT KOPPEKTHBIM, €CJIM OTOOPA3UTCs B
nyHkre Menio «IP-aapec» mo umcredenum mHe
6osee 1em 1-2 cekyHs.

Macka nogcetu Ornpenensier, kKakas dacTb [P-ajpeca, ykazaHHoro B
MIPEIBIAYIIEM TyHKTE, OTHOCUTCS K aJpecy CeTH, a
Kakas — K aJipecy y3ja B CETH.
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LLinto3 IP-anpec mumo3a.

DNS IP-agpec y3na ceru, KOTOpBIit coep:KuT 6a3y TaH-
ubix DNS.

MPLS BkirtoueHne /BBIKJIIOUEHNE BO3MOXKHOCTH OTIPABKH

nmakeToB ¢ Merkamu Jyist mopta A u mopra LAN. I1pu
BbIGOpE 3HaueHns «Bbikia» myHkT merio MPLS (wme-
uio «IlapameTrpbl naTEpdENRCOB» ) CTAHOBATC HEO-
CTYIHBIM JIJIsl PEIAKTUPOBAHUS.

ITpumewanue: IP-agpec numoza n IP-anpec y3aa cetn, KOTOPBIi
cozepkut O6azy panabix DNS, 3a1a10Tcs HE3aBUCHMO JIJIS KAXKJIOTO TOPTA.

Bepkyr-ETX. PykoBoicTBO 110 3KCILTyaTaIiuu
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18. NMapameTpbl nHTepdericos

E — FR - —27.4dBm__ 12:30

NapameTpw vHTeppencoB

[ MopT B
Pexyvm  LAN

MAC agpec ©00:21:CE:10:2F:61

YLAN
MPLS

A LAN

Puc. 18.1. Menro «ITapamerpsr unrepdeiicoB»

MopTt Boi6op nopra (A nimm LAN) mia macrpoiikm.

Pexxum Boi6op pexxuma (LAN nim WAN).

MAC agpec MAC-aapec nopta (A mm LAN), mapamerpbl KOTOPOro
HACTPanBAIOTCS].

VLAN ITepexon B Menio «VLAN» (cum. puc. [G5).

MPLS Ilepexon B mento «MPLS. Untepdeiic As.

E — FR - —27.4dBm__ 12:32

MPLS. WHTepgpenc A

MNprém

Aapec LSR: 0,0,0,0
MNepeaaqa He CHROMPHMYPHPOBAHA

NewEr He croHGMMYPHPOBEH

Puc. 18.2. Menio «MPLS. lnrepdeiic A»

lIpu naxaruu Ha kiaasuury — F1 (ITo ymomganuio) B Kadectse Tekymero MAC-
aapeca mojcrasisiercss MAC-aapec nmopra, ykasaHHbBIN B MeHIO «HpOpMaIums».

Bepkyr-ETX. PyKoBoicTBO 110 3KCILTyaTalinu
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[Mepenaya Ilepexom B menio «Ilepemaaas.

Mpuém Ilepexon B menio «lIpasuia mpuémas.

Taxke na skpane orobpaxkaiorcs mapaMerpsl MPLS, 3aganmbie B
menio «IIpuém» u «Ilepemaaas.

ES — ER - —27.4dBm__ 12:33

MNepepaqa
Agpec LSE e

MNpaeuno  Belkn
IP nogcetm ©.,0,0.0
Macka nogcetTH 255,255,.2055.0
CTek meToOK

Puc. 18.3. Menw «Ilepemauas

Agpec LSR IP-aapec nunrepdeiica MmapuipyTusaropa, OCyIiecTs-
JISTFOITIETO KOMMY TAITUIO TI0 METKAM, K KOTOPOMY TIO/I-
KJTFOYEH Tpubop.

[Mpasuno BkJrouenne /BbIKIIOUEHAE [IPABHJIA HA OTIPABKY
TAKETOB B TOJICETH, MapaMeTPhl KOTOPOM 3a1af0TCst
HUKeE.

IP noagcetn IP-anpec moacern.

Macka noacetn Macka nojceru.

Crek meToK Ilepexon B MeHio «CTeK METOK».

Bepkyr-ETX. PykoBoicTBO 110 3KCIITyaTaIiun
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EEd —— ER - —27.4dBm _ 12;34

Ctek meTOK
2
MeTka ©
MPLS COS ©

TTL 128
MeTka ©
MPLS COS ¢

TTL 128
MeTka ©
MPLS COS ©

TTL 128

Brin 1 2 2

Puc. 18.4. Menio «Crek MeTOK»

Kon-Bo meTok

Bri6op kommaectsa metok (ot 1 g0 3), KoTOpoe Gy-
JleT o6GaBICHO B TIepeIaBaeMblil TTAKeT.

MeTka 3HavYeHne METKH.
MPLS COS Knacc obcnyxuBanust makera.
TTL Bpewms xusnu nakera ¢ METKOIA.

EEd —— ER - —27.4dBm__ 12:3%
MpaBvna npuema
2
Metka 1 ©
MeTka 2 ©
Metka 3 ©
Btirn 1 2 3

Puc. 18.5. Menmw «Ilpasura npuémas

Kon-Bo meTok

BbI60p KOJIMYEeCTBa METOK B IPDUHUMAECMBbBIX ITaKeTaX.

MeTtka 1, Metka 2, Metka 3 3Hadenue MeTKH.

Bepkyr-ETX. PyKoBoicTBO 110 3KCILTyaTarinu
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19. YcraHoBkN npubopa

19.1 HacTtpoiika gucnnes

—27.4dBm 12 41

E — FR -
lucnnea m np.
m 14

Aprocts [l 18
UsetHocTte [ 20
KontpactrHocTs 28

=

HEN

3eyk knaBmw Bkn

LCD aBToBwKn Bokn
ABTOBRKAWYeHMe Bukn

Puc. 19.1. Menrwo «/ucneit u np.»

ApKoCTb NHANK.

3MeHeHMe SIPKOCTH CBETO/IMOIHBIX UHMKATOPOB JIMIIEBOM
MaHeu KOpIryca mpudopa.

ApkocTb N3menenune sipKOCTH MOJCBETKH dKPaHA.
LiseTHocTb W3menenne 1mBeTHOCTH M300parKeHMS.
KoHTpacTHocTb M3Mmenenne KOHTPACTHOCTH N300PAKEHUSI.

3ByK KJ1aBuLW

BK.HIO“IGHI/IG/BI)IK.HIO“IGHI/IG 3BYyKa HazKaTUud KJIaBUIII.

LCD aBTOBbIKA.

B nosie MmokHO 33/1aBaTh CIeAyIONINE 3HAYCHUST aBTOMATH-
9eCKOr0 BBIKJIIOYeHus mojacBeTkn: Boiki, 20 ¢, 40 c, 60 c;
715 yBEJIMYEHHUsI BDEMEHN aBTOHOMHOU PaOOTHI BBIOEpHUTE
MUHHMAJbHOE 3HAYEHUE.

ABTOBbLIK/IHOYEHNE

B mone MoxkHO 33/1aBaTh CIEAyIONINE 3HAYEHIST ABTOMATH-
YeCKOTO BBIK/TIOUeHus npubopa: Beiki, 1, 5, 10 MuHyT.

Bepkyr-ETX. PyKoBoicTBO 110 3KCILTyaTarinu
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19.2 OcHoBHble HacTpoOWKn

ES — ER - —27.4dBm__ 12:42

OCHOBHHE HacTpoHKM
Aswk  RUS

flata 20-01-2011

12:42:50

Puc. 19.2. Mento «OcHOBHBIE HACTPOWKI»

Asbik Cwmena si3bika uHTEpPdEiica.
Jata YcraHOBKa IaTHI.
Bpems YcraHoBKa BpeMeHH.

19.3 WHdopmauyus

E=a - ER - —27.4dBm__12 43
HHpopmMaumn
MCU v.0.0.4-4
5YS FPGA v.0,1,11
EXP FPGA v.0.4.9
BOOT w.0.0.11/fd90d6
FILES v.0.0.4-4
MB_REV v.2.0
EXP_REV v.2.0
S/N 1324
MAC A 00:21:CE:10:2F:61
MAC LAN 00:21:CE:10:2F:62
{c) MerpoTek
Wrdopmawma Bpema

Puc. 19.3. Dkpan «udopmarnmsi»

MCU Bepcust nporpamyer MCU.
SYS FPGA Bepcust mukporoma system FPGA.
EXP FPGA Bepcust mukpokona expansion FPGA.

Bepkyr-ETX. PykoBoicTBO 110 3KCIITyaTaIiun
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BOOT Bepcusa zarpysunka.

FILES Bepcust daitnoBoit cucreMsr.

MB_REV Bepcusi maTepuHCKOM 111aTHI.
EXP_REV Bepcus miaTsr pacimpenust.
S/N Cepuiiablit HOMep.

MAC A MAC anpec mopra A.

MAC LAN MAC ampec mopta LAN.

[Tpu naxkarun wa Kiaasunry F2 («Bpewmsi») ocymiecTBisiercst mepe-
XOJT K 9Kpany «Bpemsa paboTbrs.

Tekyuee Bpewms paborsr nmpubopa ot mocsieHero BKIIOYEHUsT 10
HACTOSIIIIET0 MOMEHTA.

MpeabigyLiee Bpewmst paborer mpubopa OT TpeIbIIyIero BKIIeHUsT
J0 IPeablIyIero BbIKJIIOYEHUS.

19.4 Wudopmauusa oo XFP

E — FR - —27.4dBm__ 12 45

WHpopmawma o6 XFP

MNpowzsopntens FINISAR CORP.
Mopens FTLX1611M3
Pexmme 10GBASE_EW

10GBASE_ER

Puc. 19.4. Dxpan «Mudopmarusa o6 XFP-momysnes

Ha skpamne orobpazkaercsa uadopMaling O TPOU3BOINUTEE, MOIETN
U TOJIEPXKUBAEMbBIX PEXKUMaX Iepegadn JaHHbIX X P-Momyss.

Bepkyr-ETX. PyKoBoicTBO 110 3KCILTyaTarinu
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19.5 Akkymynatop

ES — ER - —27.4dBm_ 12 50

AKKYMYNATOoR

Temnepatypa 50 °C
Hanpaxkenue 10200 mB
Tor 14689 mA
EmMkocTe 3800/3800 mAu
Bpema sapapa 2211 c

Puc. 19.5. Dxpan «AKKyMyIsaTop»

Ha skpane orobparkaercss nrdopMaIis 0 COCTOTHIUN aKKYMYJISATO-
pa: Temneparypa (°C), manpsokenne (MB), Tok (MA), Tekytast/Makcu-
MaJjibHasi éMKOCTh (MAY), BpeMms 3apsijia — BpeMsi, IPOIIe/Iee OT Ha-
JaJsa 3apsijia akKKyMyJasiTopa (c).

19.6 TemnepaTtypa

ES — ER - —27.4dBm__ 12 51

TemnepaTypa

OcHeeHaA naata 49 °C
nnac 51 °C

TpaHcueep 50 °C
WHTepgercHan naata 46 °C

Puc. 19.6. Menwo «Temneparypa»

Ha skpane orobpaxkaeTcs TeKyIas TEMIIEPATyPa PA3JTUIHBIX KOM-
ITIOHEHTOB IIPHUOOPA.
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19.7 VYnpasneHue onuusmMmu

OmnusivMu siBiisitorest bynakiuu npudopa bepkyr-ETX, mocrymnmbe
[P JIOTIOJIHUTEILHOM 3aKa3e. [ akTuBaIu OUIuil K04, CreHePH-
POBAHHBIN [JIsT YKA3aHHOTO CEPUIHOrO HOMepa Tpudbopa, HeoOXOINMO
BBECTH HEMOCPEJCTBEHHO B Tpubope B MeHo «OMIuuy MM ¢ UCIOIb-
30BaHMEM KOMaH/Ibl yJIAJEHHOrO yrpasjenus ats (cm. npumoxenue [B]).
Crmcok ommuit moctaBku npejcTasieH B Tabsmie [D.41

Bepkyr-ETX. PyKoBoicTBO 110 3KCILTyaTaiinu
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20. Mpodhunwu

B npubope Bepkyr-ETX mo:kHO co3maBaTh Tpodnin HAaCTPOEK, ITO
IIO3BOJIAET 6bICTpO BBITIOJIHATD HaCTpOﬁKy OCHOBHBIX TE€CTOB U CETEBbIX
nnTepdeiicoB pU IPOBEJIEHNN TECTUPOBAHUS.

E — FR - —27.4dBm__ 12:53

Mpogum
WMa npogpunna  BpeMa coxpaHeHus
BEl profilel 20-01-2011 12:52:55

CUHNE AWK

=

CopaHUTE BarpysHTE Ypanre

Puc. 20.1. Meniwo «IIpodumu»

Kazxaprit mpoduib HACTPoeK BKJIIOYAET B CebsI:

— HACTPOMKM TOIOJIOTUH, 3aroJIOBKOB U pPa3MepOB KaJpOB JIJIsl Te-
croB RFC 2544, BERT, nmakernbiii mKuTTEp, CJIOXKHBIH TpaduK,
TECTOBBIN ITOTOK, & TAK2Ke WHJINBUTyaJIbHbIe HACTPOIKN JIJTsT KarK-
JOTO M3 ITUX TECTOB.

— HACTPOHKHU CeTeBBIX UHTEPGEICOB.

— mactpoiiku [P-yrummt: sxo-3ampoc, mapmipyT, TCP-kiunent.

st cozmanms npodusid HACTPOEK HEOOXOIUMO BBIIIOJTHUTD JKeJIae-
Mble HACTPOWKM, nepelitu B Menio «IIpodunuy, zagars ums mnpoduis
1 HaXKaTh Ha Kjasuiny F2  («CoxpaHuTb» ).

JList 3arpy3Ku COXpaHEHHOTO IPOMUIS UCIOIL3YeTCs KIaBuina « F3
(«3arpysurn» ).

Komangpr yranénnoro yupasienus Jijis paboThl ¢ MpoduiisiMu Ha-
CTPOEK OIMCAHDBI B MPUIOKCHUU

Bepkyr-ETX. PyKoBoicTBO 110 3KCILTyaTalinu
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21. lNMpoTokonupoBaHmne cobbiTni

Cucrema MPOTOKOJIMPOBAHUS COOBITHI 0OECIIEINBAET BBIBOJ, COO0-
MEHUH O TPOM3OIIEANTNX COOBITUSIX B MEHIO «JI0T», a TakzKe B KOHCOJIhb-
HBII TepMUHAJ IPU HMOJKJI0UeHnn K 1pubopy depe3 USB-unrepdetic u
npu yaayiéaaoM yrpasjieruu 1o nporokosy TELNET.

K mporoxoupyeMbIiM COOBITHSIM OTHOCSITCSI:

— 3allycK/IpepblBaHue TeCTa;

— BKJIIOUeHMe/BbIKIoUeHe pexknma «[ILeiid»;

— U3MEHEHNEe COCTOSTHUST COETNHEHNS;

— WCHOJBb30BaHUE PUOOpA I YIAJICHHOTO TECTUPOBAHMUS;
— BKJIIOUEHUE / BBIKJTIOUEHIEe TTPUbopa;

— HU3KWIi 3aps1 DaTapen.

B cayvae BOBHUKHOBEHUSI OJHOTO M3 MEPEUNCIEHHBIX BBIIIE COOBI-
TUil B KOHCOJIbHBIN TepMuHaJI/MeHIO «JIor» Gy/1er BbIBeIeHO coobIeHne
BIJIA:

<paTa> <BpeMa> <coobmeHue>

Hamnpumep, npu Brimouenun pexkuma «Ilreit» 2-ro ypoBHst B KOH-
COJIBHBIN TepMuHaj OyaeT BLIBEICHO COODIICHIE:

[2009-10-05) 06:33:31| |loopback layer 2 on

| ATa | BpeMA coolmeHHE

Puc. 21.1. Coobuienune o Bratouennn pexkuma «l1lmetid»

Ilo ymosrganuio BwIBOK coobiiennii yepes USB-unrepdeiic n 1o
nporokosty TELNET orkmouén. BoiBox coobmiennii MOXKHO BKJIIO-
YUTh/OTKJIIOUYUATH C TIOMOIIBI0 KOMAHIbl YAAJEHHOTO YIIPABJIE€HHs] 10g
on/off.

Bepkyr-ETX. PyKoBoicTBO 110 3KCILTyaTarimu



112 [TporoxkompoBanme coOOBITH

E — FR - —27.4dBm__ 12:56

flor
2011-00-20 12:45:55 BERcut-ETX: power on

OUpHETHTE PezyneTaTh

Puc. 21.2. Menro «Jlor»

Knasuma  F1 («O9iCTUTE» ) CIYKUT JJIS OYUCTKU COJEPZKUMOTO
6ydepa. [Ipu nakatnn na kiaasunry F4  («Pesynbrarsi») ocyiecTs-
JISIETCsl TIepexo/i B MeHIo «Pe3ynbrarhly 111 COXpaHEHUsT COODICHUT O
npousorteanux coobiTusax. CoolInennss TakyKe COXPAHSIOTCH PU CO-
XPAHCHUN PE3yJLTATOB U HACTPOCK 100020 TECTA.

Bepkyr-ETX. PykoBoicTBO 110 3KCIITyaTauu
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22. YpanéHHoe ynpaBsieHune

IIpubop Bepkyr-ETX mpemocraBisgeT BO3MOXKHOCTE CBIA3U C IIEPCO-
HAJIBHBIM KOMIIbIoTepoM depe3 unrepdeiic USB 1.1/2.0 uiwm nopr LAN.
DTO MO3BOJISIET OCYIIECTBJISTH YIPaBICHHE PUOOPOM B DEYKUME Tep-
muHasta, 1o nporokory TELNET, wepes WWW-unrepdeiic, a Takxke
[IPOBOJIUTH TECTUPOBAHNE, OCYIIECTBIATH HACTPONKY ITapaMeTpoB aHa-
JIN3a, MOJIyYIaTh PE3Y/IbTaThl U3MEPEHUN U BBIIOJIHATH OOHOBJICHUE BEP-
cuil MporpaMMHOIO obecrieueHus.

22.1 Oo6HosneHue sepcuii MO npubopa

ITpumenarue: HeKOppeKTHBIE AEHCTBUS BO BpeMsl olrepariuii mo 0o-
vossieHuto 11O moryT mpuBecTn pubOOP K COCTOSTHUIO YaCTUIHON Hepa-
06OTOCITOCOOHOCTH, BOCCTAHOBJICHUE MOYKHO Oy/IeT MPOM3BECTH TOJHKO B
CEepBUCHOM IIEHTPE.

ITocnenane Bepcun 110 st mpubopa Bepkyr-ETX noctynssr B ce-
tu Unurepuer (http://www.metrotek.spb.ru ). Homepa Texymux Bep-
cuit mporpaMMHOro obecredeHust mpeacTaBieHbl B MeHio «ludopma-
s> («YcranoBku npubopay = «Vubopmarius» ).

st obrOoBIIeHUsT [1O ipubopa HEOOXOIMMO BBITOJTHUTD CJIEJLYFOIINE
IIeCTBUA.

—_

Ckauarb u coxparuTb Ha [TK daiir ¢ obpazom dailioBoil cucremsl.
[HonkmounTh NpubOP K BHEITHEMY UCTOYHUKY TUTAHUS.
Yeranosuts coequuenne ¢ [IK o USB (em. pasmen 222]).

s poBepku coequnenus Beectu Komauy AT. [Ipubop nosmken

Ll

orBeTuTh OK.

5. BoitTu B Mento 3arpy3unka. i1t aToro, yuaep:KuBast KHOIKY BKJTIO-
I‘IGHI/ISI/BbIKJ'[IOLIeHI/ISI MUTaHUA, HazKaTb Ha KHOIIKY allllapaTHOI'O
cOpoca, pacIoIOKeHHYIO Ha OOKOBOII TaHe/m Kopiryca mpudopa.

6. B okHO mporpaMmbl OyJET BBIBEIEHO COODINEHIE BHUIA
Bercut+ bootloader 0.0.11
Update via XMODEM:

CCcCcC. ..

Bepkyr-ETX. PyKoBoicTBO 110 3KCILTyaTalinu
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7. Yepes 1 cekyniay Haunércst mporecc obOHoBjieHmst Bepcmit 110.
IIpu sTOM yKke HeT HeOOXOAUMOCTH YIEPXKUBATH KHOIKY BKJIIO-
LIeHI/ISI/BbIKJ'[IOLIeHI/IH IINTAHULI.

8. Ecim nzobpazkeHnne Ha sKpaHe IprOOpa BOCCTAHOBUIOCH, TIPOIIECC
OOHOBJIEHHSI IIPOIIEJT YCIIEIIHO.

22.2 Toakntoyenune k MK no nurepdeiicy USB

s nogkmouenus npudopa k [IK depes USB-unrepdeiic neobxo-
JIMMO TIPeIBApUTEIbHO yecTaHOBUTD sipaiiBep Virtual COM Port. aiiibt
JpaiiBEepOB JJIsI PA3IMIHBIX OMEPAITMOHHBIX CHCTEM U YKA3aHUs 10 WX
YCTAaHOBKE IIpeJicTaBieHbl Ha caiite KoMmanun FTDI Chip:
http://www.ftdichip.com/Drivers/VCP.htm.

BzanmogeitcrBre ¢ mpubopoM MoKeT 00ecednBaThCsd KaK C ITOMO-
mbio nporpaMMel HyperTerminal, BXondieil B CTaHAAPTHYIO HOCTABKY
OC Windows, Tak ¥ TepMUHAJIBHBIMU ITPOIPDAMMAMU CTOPOHHUX IIPO-
U3BOJUTETIEN.

Hns obuossenust Bepcuit [10 TepMunasbhas mporpaMma JOJZKHA
obecrieunBaTh MyHKINN repenadn GpailioB mo mporokosy X-modem.

B ciryuae ncnosibzoBanust nporpaMMbl HyperTerminal Jij1st IIOAKITIO-
genus K npudopy 1o nnrepdeiicy USB HeoOX0MMMO BBITIOJHUTD CJIELY-
[oIIe JIEUCTBUS.

1. Bxmounts npubop Bepkyr-ETX.

2. Honxsmounts pubop k USB-mopry IIK ¢ nmomorsio kabesis, Bxo-
JISATIETO B KOMILIEKT ITOCTABKH.

3. Bamycrurs nporpammy HyperTerminal (Ilyck = IIporpammer =
Crangaprasie = Cesasp = HyperTerminal).

4. 3a1aTh UM TOJKJIIOUEHUS.

5. Beibpars nociegosaresnbhbiii mopr (COM-nopr), Kk Koropomy
[IOJIKJIIOYEH TPUO0P, 0OPATUBIINCH K CTAHJIADTHOMY HTPUJIOZKEHIIO
Hucnerdep ycrpoiicrs (Moit komnbrorep = Cpoiicrea = O6opy-
noBanne = Jlucrerdep ycTpoiicTs).

6. YCTAHOBUTH CJIELYIOIINE TTapAMeTPhI ITOC/IEI0BATEIBHOTO TOPTa:

— Ckopocts (6ur/c): 57600
— Burhbr manbBIX: 8

Bepkyr-ETX. PykoBojicTBO 110 3KCIITyaTaiuun
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— Yeérnoctn: Het
— CromnoBble 6uTHE: 1
— VYupasienne morokom: Het
7. Ilocnme maxkatusa mHa kKHONKY OK mporpamma HyperTerminal mo-
IIBITACTCS YCTAHOBUTL coejuHeHue ¢ mnpudopom. g mpoBepku
coejuHeHus BBeuTe KOMaHay AT, npubop joskeH orseTuTh OK.

22.3 VYpanéHHoe ynpasneHue no npotokony TELNET

TELNET (Telecommunication Network) — mporokost mjist gocryma
K YJIQJIEHHOMY CETEBOMY YCTPOMCTBY. DTOT IMIPOTOKOJ TIO3BOJISET MOJIhb-
zoBareso [IK B3anMozeiicTBoBaTh ¢ MPUOOPOM, HAXOIASIIUMCST Ha APY-
TOM KOHIIE COCIUHEHUsI: OCYIIECTBIITh HACTPONKY IIapaMeTpPOB TECTOB,
IPOCMATPUBATDL CYIIECTBYIONINE HACTPOUKN ¥ BBLIMOJIHATH TECTUPOBA-
Hue.

Vnanéunoe yupasienue 1o nporokoy TELNET sasisercs onune.

BzanmoeitcrBre ¢ mprnbopoM MOXKET OCYIIECTBIATHCS KaK C ITOMO-
mbio nporpaMMel HyperTerminal, BXondieil B CTaHAAPTHYIO HOCTABKY
OC Windows, Tak ¥ TepMUHAJIBHBIMU ITPOIPDAMMAMU CTOPOHHUX IIPO-
u3BOIUTEICH, obecrieunBaOMUMI (PYHKITUN Tepefatin (haitjioB 1Mo mpo-
Tokomy TELNET.

Jst ynpasinennst bepkyr-ETX mo nporokony TELNET meobxoan-
MO BBIIIOJTHUTDH CJICAYIOIIUE ,ILeﬁCTBHH.
1. Toakarounrs mpubop k I1K wepes mopt A wimum mopt LAN.

2. Hacrpouts cereBoe noakiodenue (cMm. pasmest [I7T).
3. B TepMmuHaNbHOM TTPOrpaMMe BBECTH KOMAaHTY

telnet IP-agmpec_mopTa

Nmst nosib3oBaTess 1 naposib (1o ymosrdannio) — admin.
4. BszammogeiicTBre ¢ IpUOGOPOM OCYIIECTBIISIETCS € MOMOIIBIO KO-
MaH/I, IIPeJICTABICHHBIX B IPUIOXKEHUH

!B 6a30By10 KOHMDUIYpALHIO He BXOAUT. JJOCTYIIHO IpU HOIOIHATEILHOM 3aKA3E
OTIITHH.

Bepkyr-ETX. PyKoBoicTBO 110 3KCILTyaTarinu
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22.4 VYpanéuHoe ynpasneHune dyepes WWW-unTtepdeiic

Vaanénnoe ynpaBneHHeH [IO3BOJISIET MIPOCMATPUBATL M COXPAHSTDH
na [IK pesynbraThl 1 HaCTPOHKN OCHOBHBIX TECTOB C UCIIOJIHB30BAHUEM
BebO-Opays3epa.

st ipocMoTpa Pe3ysIbTaToB U HACTPOEK TECTOB HEOOXOIUMO:

1.
2.
3.

Hopkroauts npudop K 11K gepes mopr A mim mopr LAN.
Hacrpouts cereBoe nokitodenue (cMm. paszest [I7T).

B agpecuyio crpoky Be6-0pay3epa BBectu [P-amgpec coorBercTBy-
TOITEro TMOPTA.

st coxpanenusi pe3yabTaToOB TECTUPOBAHUS HEOOXOINMO:

1.
. Hacrpours ceresoe nonkmouenue (cm. paszzesn [I7)).
. B agpecnyio crpoky Be6-06pay3epa BBectu [P-agpec coorBercTBy-

Honkroauts npudop K 11K gepes mopr A mim mopr LAN.

IOIIErO [OPTa.
Bribparh Tan pasaeanrens:

— 3sansTas (comma);

— TouKa ¢ 3anaToil (semicolon).

. Haxxarpb na cepuiky «Download reports». Hanubie OyyT coxpamne-

Hbl B (hailyl ¢ pacimpeHneM .csv.

22.5 [llonyyeHne MOMEHTa/IbHbIX CHUMKOB 3KpaHa

st mostydeHus CHUMKa dKpaHa mpudopa HeoOXOoIuMO:

1.
. Hacrpours ceresoe nonkmouenue (cm. paszzesn [I7)).
. B aapecuyro cTpoky Beb-Opaysepa BBECTH:

Honkmroaurs npudop K 11K gepes mopr A mim mopr LAN.

http://IP-agpec_nopra/sshot.

. Yepes HECKOJBKO CEKYHJI CHUMOK 9KpaHa 0TOOpPa3UTCsT B OKHE BeO-

opayszepa [1K.

2B 6a30By10 KOH(PHUIYPALIIO He BXOAUT. JIOCTYIIHO IIpU JOIOIHUTEILHOM 3aKA3E
OTIIIUN.
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A. CnpaBo4Hble Tabnnuybl

Tabnuma A.1. [Ipuopurersl u Tubl TpaduKa

3Ha4deHue Onucanune

1 Background

0 (Default) Best Effort

2 Excellent Effort

3 Critical Applications
4 Video

5 Voice

6 Internetwork Control
7 Network Control

Tuner rpaduka Network Control u Internetwork Control zapesep-
BUPOBaHbBI JIIsT COODIEHM yIIpaByieHust ceThbio. [lpuopurerst 4 u 5 Mo-
YT HCHOJIB30BATHCS It 0CODO UYBCTBUTEIBHOTO K 3aJIEPXKKAM Tpa-
duka, Takoro, Kaxk Buieo win pedb. lIpuopurernt tpaduka ¢ 3 mo 1
[IPEJIHAZHAYEHBI JIJIsi PA3JIMYHBIX 33/Ia4 — OT IIOTOKOBBIX TPUJIOYKEHM
1o FTP-tpaduka, crmocobHOro CIpaBUTHCA ¢ BO3SMOXKHBIMH IIOTEPSIMH.
Kiracc 0 pesepBupyercst jijist « MaKCUMAJIBHO JIyUIeil» JTOCTaBKU U IPHU-
CBaAMBAETCH B TEX CJIydasix, KOTJa He CHeImMUIMPOBaH HUKAKON JIPYToil
KJIacC.
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118 CupaBouHble TabJIATIBI
Tabsmma A.2. 3nadenus nonst Precedence
3unayenune Onucanue ITpumeuanue
0 Routine OOBIMHBIN IPUOPUTET
1 Priority IIpegnodaTuTe/bHBIN TPUOPUTET
2 Immediate Hewmeniennsbriit mpuopuTer
3 Flash Cpounblii npuopureT
4 Flash Override ODKCTPEHHBIA IPUOPUTET
5 CRITIC/ECP Kpurnaecknii npuopurer
6 Internetwork Control Mez2kceTeBoe ympasiieHue
7 Network Control CetreBoe yrpaBieHue
Tabnuma A.3. 3navenus noss ToS
3nayenue Onucanue IIpumeuanue
MunanmusnposaTh 3a1epxKKy. Mcmons3yer-
cs, KOIJIa BpPEMsl JIOCTABKU IAKeTa C HC-
1000 Minimize delay XOJHOTO CETEBOr'0 yCTPOWCTBA JI0 ajipeca-
Ta (Bpemsi oxkujaHusi) Hanbojiee BasKHO U
JIOJIPKHO OBITH MUHUMAJILHBIM.
MaxkcumasibHast TPOITYCKHAsST CIIOCOOHOCT.
. VKasbIBaeT, ITO MaKeT JI0JIKEH ObITH Iepe-
0100 Maximize throughput ’ 8 P .
HAIIPpAaBJIEH Yepe3 KaHajl ¢ MaKCHUMAJbHOI
MIPOITYCKHON CITOCOGHOCTHIO.
Makcumasibaast HaJIEKHOCTE. Vcob3yer-
- L Csl, KOTJIa BaYKHO UMETh YBEPEHHOCTH, YTO
0010 Maximize reliability ’ A yBeD ’
JIAHHBIE JIOCTUTHYT ajpecara 6e3 MOBTOP-
HOM 11epejadu.
MunnmuszupoBaTh croumocTb. cmonb3y-
0001 Minimize monetary cost ercsi, Korjia HEOGXOIUMO MIHUMU3UPOBATH

CTOMMOCTD IlepeJa'vu JaHHbIX.

Bepkyr-ETX. PykoBoicTBO 110 3KCIITyaTaIiun



119

Tabmuma A.3. 3uadenus nosst ToS npodoaotcenue

Ob6branoe obciayxkuBanne. B stom  ciry-
0000 All normal qae MapHIPYyTU3AIMsS TaKeTa OTJIAETCs Ha
YCMOTpeHUe IpoBaiijiepa.

Tabmuma A.4. Knace obenyxuBanus rpaduka u 3uadenue mnosss DSCP

Kuacc Trpaduka 3uayenwne nosst DSCP
Default 000000
AF11 001010
AF12 001100
AF13 001110
AF21 010010
AF22 010100
AF23 010110
AF31 011010
AF32 011100
AF33 011110
AF41 100010
AF42 100100
AF43 100110
EF 101110

Kaxnomy kaccy obciykuBanus TpaduKka CTABUTCSI B COOTBET-
cTBHE ompeenénnoe 3uadenue moisgs DSCP. B tabmuie npusesenst pe-
KOMeH/IyeMble 3HadYeHus: B coorsercTBuu ¢ Merogukamu RFC 2597
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u RFC 2598 [I1].

Default — «merapanTupoBamnnas nepeaadas. Tpaduky JaHHOIO KJiac-
ca 0OCJTyKUBAHUS BBIJIEJISIOTCS CETEBBIE PECYPChI, OCTABIINECsT CBOOOI-
HBIMU TIPHU Tepejatie Tpaduka JIPYrux KJIacCOB.

AF (Assured Forwarding) — «rapanrupoBanHasi mepeiadas. Mc-
OJTb3yeTcsl JJIst JocTaBKu Tpaduka OosbmmacTBa T CP-tipuioxkennii
C IpUMEeHeHneM YeThIpéx HezaBucuMbix AF-kiaccoB. BayTpu kaxioro
Kiacca IP-mmakeraM MoxKeT OBITH Ha3HAUEHA OJHA U3 TPEX JTUCIIUATLINH
orbpaceiBanus nakera Janubix (cMm. Meroxuky RFC 2597 [10]).

EF (Expedited Forwarding) — «HemejieHHas 1epegadas. [Ipume-
HsIeTCs I 0OC/TyKUBaHusi TpaduKa, IyBCTBUTETHLHOTO K 3aJI€PyKKaM
1 TpeOyIOIIEro MUHUMAJIHLHOTO KUTTEPA, TAKOr0, KAK BUIEO WA PEUb

(Voice over IP — VoIP).

Tabymna A.5. 3nagenue nonsa ECN

3HaueHue Onucanue

Not-ECT (Not-ECN-Capable Transport) — morok, ne

00 noaaepxkuBaromuit ECN.

ECT (1) (ECN-Capable Transport) — 1morok, momiep-

01 skuBaromuit ECN.

ECT (0) (ECN-Capable Transport) — moToK, mos-
10 nepxusaomuit ECN. Tpakryercst mapiipyusaropamu
rak ke, kKak 1 ECT (1).

CE (Congestion Experienced) — moprsepKaéunas rme-
perpyska.

11

ECN (Explicit Congestion Notification) — «siBHOe yBeJOMIIEHHE O
[IePerpyKEHHOCTH ». YCTAHOBKA OUT JAHHOT'O IOJIsI JaeT BO3MOXKHOCTH
MapIIpPyTU3aTOPAM y3HATH O BOBHUKHOBEHUU TIEPETPYKEHHOCTH HA ITy-
TH CJIe/IOBAHUS JIAHHBIX K 3a/JaHHOMY y3JIy ceTu 6e3 0TOpachIBaHms I1a-

KeTa.

[Tone ECN omucano B meroanke RFC 3168 [12].
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Tabmuna A.6. Homepa nopros nporokosna TCP /TP

Homep nopra (nporokosn)  Onucanue

21 (FTP) IIPOTOKOJI IIepeaaan paiiion

22 (SSH)

6e30IacHbBINl IPOTOKOJI JIJIs YAAJEHHOIO yIIPaB-
JIeHUs U Tiepegadn (hailjionB

23 (TELNET)

IIPOTOKOJI JIJIsl JOCTyIIa K yAAJIEHHOMY CETEBOMY
YCTPOHCTBY

25 (SMTP) [IPOTOKOJI TIEPeadn SJIEKTPOHHOMN OYThI

80 (HTTP(WWW))

IIPOTOKOJI, WCIOJIb3yeMbIii BeO-Opay3epamMu U
BeO-cepBepaMu Jijis repefadu dailaion

161 (SNMP)

MPOTOKOJI JIJIsi yIPaBJIEHUS CETEeBbIMU YyCTPOIi-

CTBaMMn

Tabauma A.7. Ommbku coeauHeHnsT

Coobienue

Onucanue

protocol not supported

IIPOTOKOJI HE ITOAAEP2KUBACTCA

can’t assign requested address

HEBO3MOXXKHO Ha3HAYUTH SaHpOmeHHbIﬁ
ajzipec

network is down

CeThb HEJOCTyIIHa

network is unreachable

ceTb He paboraer

network dropped connection on reset

YTEPSTHO COeIUHEHNE C CETHIO

software caused connection abort

[IpOrpaMMHOe O0eCIIevIeHUe BLI3BAJIO pPa3-
PBIB COETUHEHUS

connection reset by peer

y3€eJI pasopBaJl COCJIMHEHUE

connection timed out

UCTEKJIO BpeMd OXKHJJIaHWA COCTUHEHU A

connection refused

OTKa3 B COCIMHECHUN
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CupaBodHble TaOIUIIBI

Tabsmna A.7. Omubku coenunenust (npodoadicerue)

host is down

y3es1 He oTBedaeT

no route to host

OTCYTCTBYeT MapIIpyT JO y3J1a

Tabsmma A.8. TecToBble TOC/IEI0BATENTBHOCTH

Tun IIocjie10BaTeJIbHOCTU

IIpumenenune (pPeKOMeH.)

2e9-1

st onpeesienust ook (IIpu mepeiade
JIAHHBIX 110 KAHAJLY CBSI3U CO CKODOCTBIO He
Gostee 14,4 xbur/c).

2ell-1

st onpenesieHust OMMMOOK W JZKUTTEPA
(Ipn mepesiate JAHHBIX O KAHATY CBA3H
co ckopoctbio 64 k6ur/c u 64xN x6ur/c,
rae N — nenoe auco).

2el5-1

st ompenesienust OMMMOOK U JZKUTTEPA
(1pm nepesatie JAHHBIX 1O JIMHAU CBA3H CO
ckopocTtbio 1544, 2048, 6312, 8448, 32 064
u 44736 kbur/c).

2e20-1

st onpenesnenus omuboK (Ipu nepegade
10 KaHAJIy CBSI3W CO CKOPOCTBIO He Oosree
71 x6ur/c).

2e23-1

st onpenenienus omubOK ¥ JZKATTEPA
(pn mepesiate TAHHBIX MO JMHUW CBA3H
co ckopoctbio 34 368 u 139 264 k6utr/c).

2e29-1, 2e31-1

st onpenenenns: omuGok (mpu mepesia-
9e JAHHBIX Ha BBICOKUX CKOPOCTsX (Gosiee
139 264 x6ur/c)).
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Tabmuma A.9. ludpsl, 6yKBbBI U CUMBOJIBI

Knasuma Iudbper Byxsor CumBor

D) 1 — @ / -
2 abe —
3 def .
4 ghi —
) 5 ikl .
6 mno —
7 pars -
8 tuv .
9 wxyz .
®
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B. KomaHabl yganéHHoro ynpasneHus

Tabnuna B.1. Komanap! yaanéHHoro ynpasieHus (KOHCOJbHBIA T€pMUHAI)

Komanga Onucanue

AT MycTasi KOMaH/1a, UCIOJIb3YeTCsl JJIsi TPOBEPKHU COETUHEHU ST

ATR repesarpyska mnpubopa

ATM BBIBOJI TEKYIIUX PE3YJIbTATOB U3MEpPEHU

ATMN BBIBOJT PE3yJIbTATOB M3MEPEHU, COXPAHEHHBIX O] TTOPSIIKO-
BbIM HOMepoM «N» (N =1 .. 10)

ATMA BBIBOJT BCEX COXPAHEHHBIX PE3YJIbTATOB U3MEPEHUIH

ATMI BBIBOJT MH(MOPMAITUN O COXPAHEHHBIX PE3yJ/IbTaTaX N3MEPEHUN

ATI BBIBOJT TH(MOPMAIINH O IPHOOPE

ATH BBIBOJI CITPABKHU 110 KOMAHIaM

ATS BBOJ, KJII0Ua (YUCIIO B JIECSTUYHOM BHJIE) JIJIsl AKTUBALMA Ol
uii, KJIIOY BBOAMUTCA cpa3y nocse ats (6e3 mpobena)

ATC [IePEeX0/I B PEKUM, B KOTOPOM BO3MOYKHA HACTPONKA U 3AIlyCK
TecToB (ONIMOHAIIBHO)
Tabmuna B.2. Komanasr yaanénnoro ynpasienus (TELNET)

Komanma Nudopmanus, BIBOAUMAS B KOHCOJIb

RFC 2544

show rfc2544 header src udp womep UDP-mopra ornipaBuTesist

show rfc2544 header src mac MAC-aapec ornpaBuTesist

show rfc2544 header src ip IP-aapec ornpaBuTesns
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Komanpr yrnanénnoro yupas/ieHust

Tabmuna B.2. Komanasr ynanénnoro ynpasienus (TELNET) (npodosorcerue)

show rfc2544 header dst udp

nomep UDP-nopra nosyuaresns

show rfc2544 header dst mac

MAC-anpec moryuaresist

show rfc2544 header dst ip

IP-anpec nosyuaresis

show rfc2544 header vlan count

konmaectso VLAN MeTok

show rfc2544 header vlan [1-3] id

snadenue uaenrudpukaropa VLAN

show rfc2544 header vlan [1-3| priority

3HaYEHHE TpUOpUTeTa TpaduKa

show rfc2544 header mpls count

BbI60p KOJIM49eCTBa METOK

show rfc2544 header mpls [1-3] label

3Ha4YeHUE METKH

show rfc2544 header mpls [1-3] cos

KJTacC OOCIyKUBAHUS [TaKeTa C METKOMI

show rfc2544 header mpls [1-3] ttl

BpeMd KU3HU ITaKeTa C METKOMN

show rfc2544 header autoarp

BKJIOYEHA JTM (DYHKIUST aBTOMATUIECKOTO
nposegennsi ARP-3ampoca

show rfc2544 header diffserv

BeIOpanbl mosist [P Precedence u Type of
Service i nome DSCP

show rfc2544 header dscp

spagenne nojag DSCP

show rfc2544 header precedence

3HaYEeHNe MPUOPUTETa Kaipa

show rfc2544 header tos

THII O6CJ’Iy)KI/IBaHI/IH ITaKkeTa

show rfc2544 throughput duration

JUIATEIBHOCTD HIPOOBL JIsT aHAJIU3a IIPO-
IIYCKHOM CITOCOOHOCTH, ¢

show rfc2544 throughput enabled

6y,aeT JIX BBIIIOJTHATBHCA TECT OIIPEAC/ICHUA
MIPOITyCKHON CIIOCOOHOCTH

show rfc2544 throughput maxrate

BeJIMYUNHA HAIrPy3KHU JJIs aHaJIu3a IIPo-
IIyCKHOM CITOCOGHOCTH

show rfc2544 throughput resolution

BeJIMYMHA PA3PEIICHNs JIJIsT aHAJIN3a IPO-
IIYCKHOM CITOCOOHOCTH

show rfc2544 throughput threshold

BeJIMYMHA 1I0pOra TOTEPh ISl aHAJIM3a
MIPOITyCKHON CIIOCOOHOCTH
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Tabmuna B.2. Komanasr ynanénnoro ynpasienus (TELNET) (npodosorcerue)

show rfc2544 frames [1-9] size pa3Mep KaJipa, 3aJaHHbII I10/Ib30BaTeIEM
(I/I.HI/I CTaHJapTHOE 3Ha4Y€HHE B COOTBET-
crBun ¢ meroaukoit RFC 2544)

show rfc2544 frames [1-9] enable OyZeT JIn UCIOJIB30BATHCS PasMep Kaapa
JJIgd TPOBEJCHUA TECTUPOBAHUA

show rfc2544 latency enabled OyIeT JTH BBIMOTHSITHCS aHAIN3 33 IEPIKKI
pacrpocTpaHeHus KaJpOB

show rfc2544 latency count KOJIMIECTBO TPOO JIJIsT aHAIN3a 33 IePKKI

show rfc2544 latency duration JJTATEILHOCTD IIPOOBI JIjIs aHAJIu3a 3a-
JIEPYKKU PACIIPOCTPAHEHUS KAJIPOB, C

show rfc2544 latency rates src UCTOYHUK 3HAYEHUN HATPY3KU JJIsl AHAJIH-
3a 3aJIePKKH

show rfc2544 latency rates [1-9] SHAUECHWs] ~ HArPY3KH  JUIsl  aHAJIN3a
3aIePIKKNA

show rfc2544 frameloss enabled OyJeT JIM BBINOJHATHCA AHAJIN3 YPOBHS
IIOTEPHh KaJIPOB

show rfc2544 frameloss duration JJTATEILHOCTD TPOOBI JIJIS aHAJN3a YPOB-
Hs IOTEPb KaJIpOB, C

show rfc2544 frameloss steps KOJINYIECTBO IIaroB M3MEHEHUs HArPY3KU
IJIsl aHAJIN3a YPOBHS IIOTEPh KaJIpOB

show rfc2544 frameloss rates start BeJIMYMHA HAYAJbHOW HATPY3KHU JIjIs aHa-
JIN3a ypPOBHS MOTEPh KaJpok B %

show rfc2544 frameloss rates stop BEJIMIHHA KOHETHOM HAPY3KHU JI/11 aHA M-
3a YpOBHS TIOTEPb KaJpoB B %

show rfc2544 back2back enabled OyIeT JIu BBITIOTHSITHCST AHAJIU3 MPE/IeThb-
HOU HArpy3KH

show rfc2544 back2back count KOJIMYECTBO MPOO I aHAJIU3a, TPEIesIb-
HOW HarpysKmn

show rfc2544 back2back duration JJTATEIBHOCTD TPOOLI JIJI aHAJIU3a IIpe-

JeJIbHOU HArpy3KH, C
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Komanpr yrnanénnoro yupas/ieHust

Tabmuna B.2. Komanasr ynanénnoro ynpasienus (TELNET) (npodosorcerue)

show rfc2544 back2back rates src

UCTOYHUK 3HAUYEHUN HAIPY3KHU I aHaJIN-
3a IIpeJIeJIbHOI HAarpy3Ku

show rfc2544 back2back rates [1-9]

3HAQUEHUsI HArPY3KH JJId aHaJIu3a IIpe-
JIeJIbHOM Harpy3Ku

show rfc2544 advanced wait

3HaYCHHE ITapaMeTpa «HHTEepBaJI»

show rfc2544 advanced learn

3HAYEHHUE IMapaMeTpa «00ydeHunes

rfc2544 start

3amycTuTh TecThl 110 Metoguke RFC 2544

rfc2544 stop

OCTaHOBUTD TecThl 10 MeToauke RFC 2544

rfc2544 results

pe3yabTaTbl TEeCTOB II0 METOJUKEe

RFC 2544

CuoxkHblii Tpaduk

show ctraf nstreams

KOJIMYECTBO ITOTOKOB JaHHDBIX

show ctraf stream

HOMEpP HACTPAUBAEMOr'0 MTOTOKA

show ctraf duration

JJINTEJIbHOCTL T'éHepallu 3aJaHHOI'O KO-
JIn49eCcTBa ITIOTOKOB

show ctraf header src mac

MAC-anpec oripaBuTeist

show ctraf header src ip

IP-anpec ornpasuresis

show ctraf header src udp

nomep UDP-nopra ornipasuresns

show ctraf header dst mac

MAC-anpec nony4aaress

show ctraf header dst ip

IP-anpec mosygaresis

show ctraf header dst udp

nomep UDP-niopra nmomyaaress

show ctraf header vlan count

konmaectso VLAN MeTok

show ctraf header vlan [1-3] id

snadenue uaentudukaropa VLAN

show ctraf header vlan [1-3] priority

3HaUYEHNE MPUOPUTETA TpaduKa

show ctraf header mpls count

BBIOOD KOJIMYECTBA METOK
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Tabmuna B.2. Komanasr ynanénnoro ynpasienus (TELNET) (npodosorcerue)

show ctraf header mpls [1-3] label 3HAYEHNEe METKHU

show ctraf header mpls [1-3] cos KJ1acc 00CIIy?KUBAHUS IIaKeTa ¢ METKO

show ctraf header mpls [1-3] ttl BpeMsl XKU3HU [IAKeTa ¢ METKOIl

show ctraf header autoarp BKJIIOYUEHA JTU (DYHKIUSA aBTOMATHIECKOTO
nposegennss ARP-3amnpoca

show ctraf header diffserv BoIOpansl o [P Precedence u Type of
Service miu nosie DSCP

show ctraf header dscp snavenue mnojss DSCP

show ctraf header precedence 3HAYEHUE TPUOPUTETA KAJIPa

show ctraf header tos THII OOCJIy?KUBAHUS [TAKETa

show ctraf rate 3HaYeHre NHMOOPMAIMOHHON CKOPOCTH

show ctraf frame pasmep Kaapa

ctraf start

3allyCTUTh TDEHEPAINI0  KOMILJIEKCHOTO
Tpaduka

ctraf stop

OCTAHOBUTHL TIEHEPAIUI0  KOMILJIEKCHOI'O
TpaduKa

ctraf results

pe3yIbTaTbl TeHepali  KOMILJIEKCHOI'O
TpaduKa

BERT
show bert header src mac MAC-azpec ornpaBuTess
show bert header src ip IP-agpec ornpaBuTesst
show bert header src udp nomep UDP-nopra ornipaBuTesns
show bert header dst mac MAC-anpec nony4aaress
show bert header dst ip IP-agpec momyuaresns
show bert header dst udp nomep UDP-nopra nosyuaresns
show bert header vlan count kosimaectBo VLAN merox
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Komanpr yrnanénnoro yupas/ieHust

Tabmuna B.2. Komanasr ynanénnoro ynpasienus (TELNET) (npodosorcerue)

show bert header vlan [1-3] id

3unadenue ujaenruduraropa VLAN

show bert header vlan [1-3] priority

3HaYEHNE MPUOPUTETA TpaduKa

show bert header mpls tx count

BBIOOp KOJIMYIECTBA METOK Ha MEPeIady

show bert header mpls tx [1-3| label

3Ha4YCHHUEC METKH

show bert header mpls tx [1-3] cos

KJIacC OOCIIy?KUBAHUs ITaKeTa C METKOIt

show bert header mpls tx [1-3] ttl

BpeMsd KU3HU ITaKeTa C METKOMN

show bert header autoarp

BKJIFOYEHA JIN (byHKL[I/IH AaBTOMATUYECKOT'O
nposegenuss ARP-3ampoca

show bert header diffserv

BoIOpansl o [P Precedence u Type of
Service man moe DSCP

show bert header dscp

suagenue nojsg DSCP

show bert header precedence

3HaYEHUE MPUOPUTETA KAIPa

show bert header tos

THUIIL O6C.Hy}KI/IBa,HI/IH ImaKeTa

show bert frame random min

MHUHUMAaJIbHOE 3HAYEHNE pa3Mepa Kajapa B
cilydae PaBHOMEDHOI'O 3aKOHA pacipee-
JIeHUSA

show bert frame random max

MaKCHMaJIbHOE 3HAUYEHUE pa3Mepa Kapa
B CJIydae PABHOMEPHOTO 3aKOHA pacIpe-
JICJIEHUST

show bert frame constant

pa3Mephl KaJIpoB [1jIs TeCTUPOBAHUA

show bert frame type

3aaH CJIy9JalHBbIA WA MOCTOSAHHBIA pas3-
Mep KaJipa

show bert level

yposenb Mozesiu OSI, nHa Koropom Oyzer
MIPOBOJUTHCS TECT

show bert pattern

CTaHJapTHasl TeCTOBad II0CJaeI0BaTEe/Ib-
HOCTb

show bert user-pattern

TeCTOBagd IIOCJIEJO0BATE/IBHOCTDL, 3aJaHHad
II0JIb30BaTeJIEM
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Tabmuna B.2. Komanasr ynanénnoro ynpasienus (TELNET) (npodosorcerue)

show bert rate 3aJjaHHas HArpy3Ka, kB /¢
show bert duration JIJTATEIbHOCTh U3MEPEHUH
bert start zamycTuTth TecT «BERT»
bert stop octanoBuTh Tect «BERT»
bert results pesyabrarsl Tecta «BERT»

ITakeTHbIl IA2KUTTEP

show jitter txgen BKJIIOYUEH WJIM BBIKJIIOYUEH T'€HEPaTop Te-
CTOBOTO TpaduKa

show jitter threshold [IOPOrOBOE 3HAYECHUE JPKUTTEPA, MC

show jitter duration BpEMsI U3MEPEHUsI JZKUTTEPa

jitter start 3aIyCTUTh TecT «llakeTHBIN KUTTED»
jitter stop ocTaHOBUTDH TecT «llakeTHBIN KUTTED»
jitter results pe3ysbTaTel TecTa «llakeTHbIN mKuTTEp»>

TecToBbIll TIOTOK

show txgen header src mac MAC-anpec oripaBuTeist

show txgen header src ip IP-agpec ornpaBuTesst

show txgen header src udp nomep UDP-nopra ornipaBuTesns
show txgen header dst mac MAC-anpec mosryuaresist

show txgen header dst ip [P-anpec momygaresis

show txgen header dst udp womep UDP-niopra mosyaarerst
show txgen header vlan count konmaectBo VLAN meTok

show txgen header vlan [1-3] id 3unadenue ujaenruduraropa VLAN

show txgen header vlan [1-3] priority —3Hauenue npuopurera Tpaduka

show txgen header mpls count BBIOOD KOJIMYECTBA METOK
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Tabmuna B.2. Komanasr ynanénnoro ynpasienus (TELNET) (npodosorcerue)

show txgen header mpls [1-3] label

3HaYCHHUEC METKH

show txgen header mpls [1-3] cos

KJ1acC OOCIIy?>KUBaHMs ITaKeTa C METKOIt

show txgen header mpls [1-3 ttl

BpeMd KU3HU ITaKeTa C METKOMN

show txgen header autoarp

BKJIIOYE€HA JIN beHKHI/IH ABTOMATUYECKOTI'O
nposegennss ARP-3amnpoca

show txgen header diffserv

BoIOpansl oy [P Precedence u Type of
Service miu nosie DSCP

show txgen header dscp

snagenue nojisg DSCP

show txgen header precedence

3HaYEHUE MPUOPUTETA KAIPa

show txgen header tos

THUIIL O6C.Hy}KI/IBa,HI/IH ImaKeTa

show txgen port

IIOPT, ¢ KOTOPOIo OyJeT IeHepUPOBATHCS
TECTOBBIN TpaduK

show txgen frame random min

MHUHUMAJIbHOE 3HAUEHUE pa3Mepa Kajpa B
cilydae PaBHOMEDHOI'O 3aKOHA pacipee-
JIEHUST

show txgen frame random max

MaKCUMaJbHOE 3HAUYEHUE pa3Mepa KaJpa
B CJIydae PaABHOMEPHOTO 3aKOHA paciipe-
JIeJIEHUST

show txgen frame constant

pa3Mepbl KQIpOB JJII TECTUPOBAHUST

show txgen frame type

3a/1aH CJIyYalHbIil MM IIOCTOAHHBIN pas-
Mep KaJpa

show txgen duration

JJTATE/ILHOCTh T€HEPAIIUN TECTOBOTO TPa-
duka

show txgen rate

3ajaHHas HArpyska, kb/c wm %

txgen start

3allyCTUTDH I'€eHepalruio TeCTOBOI'O IIOTOKa

txgen stop

OCTaHOBHUTDL I'eHEepalUuio TECTOBOI'O IIOTOKa

txgen results

Pe3yabTaThl I'eHepaluu TeCTOBOT'O IIOTOKa

Bepkyr-ETX. PykoBoicTBO 110 3KCIITyaTaIiun



133

Tabmuna B.2. Komanasr ynanénnoro ynpasienus (TELNET) (npodosorcerue)

lneiid
show loopback layer yposenb [lLneitda
ITapameTps! ceTn
show network dhcp Bryaodena Ju  Gyakmus DHCP  gnsa
mopra A
show network ip IP-aapec mopra A
show network subnet MacKa TOJICeTH I mopTa A
show network gateway IP-aapec mumosa s mopra A
show network dns IP-agpec y3ma cetu, KOTOPBI COMEPKUT
6a3y mamabix DNS mist mopra A
show lan dhcp Bryodena Jim  dyskinuas DHCP s
mopra LAN
show lan ip IP-aapec mopra LAN
show lan subnet Macka noacern juisa mopra LAN
show lan gateway IP-anpec mumosa gist mopra LAN
ITapameTrpsbl nuarepdeiicoB. ITopt A
show link COCTOsTHUE COEIUHEHUS
show ifce mac MAC-anpec nopra A
show ifce vlan count kosindectBo VLAN merok
show ifce vlan [1-3] id 3Hadenue uneHTuduxkaropa VLAN
show ifce vlan [1-3] priority 3HaYeHue IpuopuTeTa Tpadura
show ifce mpls tx lsr IP-agpec wHTepdeiica MapIpyTH3aTO-
pa,  OCYIIECTBJIAIONIETO  KOMMYTAIUIO
10 METKaM
show ifce mpls tx rule BKJIIOUYEHO WJIM BBIK/TIOUEHO MPABUJIO HA

OTIIPpABKYy IIaKeTOB B IIOJACETH
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Tabmuna B.2. Komanasr ynanénnoro ynpasienus (TELNET) (npodosorcerue)

show ifce mpls tx subnet

IP-anpec moacern

show ifce mpls tx mask

MacCKa IIOCEeTn

show ifce mpls tx stack count

KOJIMIECTBO METOK, KOTOpOoe Oyer mobas-
JIEHO B Hepe,ﬂ;aBael\/Ibe/.I I1aKeT

show ifce mpls tx stack [1-3] label

3Ha4YeHUEe METKHN

show ifce mpls tx stack [1-3] cos

KJTacC OOCIyKUBAHUS [TaKeTa C METKOM

show ifce mpls tx stack [1-3] ttl

BpeMs KU3HU ITaKeTa C METKOM

show ifce mpls rx count

KOJIUIECTBO METOK B IIPUHUMaECMBIX
IIaKkeTax

show ifce mpls rx [1-3] label

3Ha4YeHUEe METKHN

ITapameTrpst unrepdeiicos. ITopr LAN

show lan mac

MAC-anpec nopra LAN

show lan vlan count

kosmdectBo VLAN metok

show lan vlan [1-3] id

3nagenune naeatudukaropa VLAN

show lan vlan [1-3] priority

3HaYEeHNE MPUOPUTETA TpaduKa

Tecter TCP /IP

ping

3aIlyCTUTD TECT «DXO-3AIIPOCH

CoxpaHeHue/3arpyska pesyjibTaTOB

results save N

COXpaHEHHEe Pe3yJIbTATOB U3MEPEHHH I10f
nopsAKoBbIM HOMepoM «N» (N =1 .. 10)

results load N

3arpy3Ka pe3yJIbTaTOB U3MEPEeHM, coXpa-
HEHHBIX 0] TOPAIKOBBIM HOMepOM «N»

results show

oTOOpazKeHne TEKYIUX pPe3yJIbTATOB W3-
MepeHuit

results show N

BBIBOJ] Pe3yJIbTATOB H3MEPEeHHUi, coxpa-
HEHHBIX TI0JT MTOPSIKOBBIM HOMEpOM «N»
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Tabmuna B.2. Komanasr ynanénnoro ynpasienus (TELNET) (npodosorcerue)

results show all

BBIBOJ] BCEX COXPAHEHHBIX PE3YJIbTATOB
U3MepeHuit

results info

BBIBOJT MHMOPMAIIUU O COXPAHEHHBIX pe-
3yJIbTaTax U3MepeHuit

Jlor

log < off | on >

BBIKJIIOUEHHE / BKIIOUEHNE CUCTEMBI PO~
TOKOJIMPOBAHUST COOBITHI

log show BBIBOJ COODIIEHUN O IPOU3OIIEIINX CO-
OBITUSIX
CraTucruka
statistics BBIBOJ] CTATUCTUIECKUX JTAHHBIX

O011e KoOMaHIbI

show version

Homepa Bepcwuit [10

exit BBIXOJ U3 KOMAH/IHOI'O PEXKIMA
reboot rnepesarpyska npubopa

help CITMCOK JIOCTYIHBIX KOMAH]T
configure [epexo/l B pesKuM KOHMUTYpaIruu
username U3MEHEHNe UMEHU MOJIb30BATEIS
password U3MEHEHUE TapOJIst

show options

IIPOCMOTP OTKPBITBIX O

show time

ITPOCMOTP TEKYIIEr0 BPEMEHN

show date

IPOCMOTP TEeKYIIEeH 1aThl
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Komanpr yrnanénnoro yupas/ieHust

Tabmuna B.3. Komanaer ynanéunoro yupasiaenns (TELNET). Pexxum koudurypa-

u

Komanma

HeticTBue

RFC 2544

rfc2544 header src udp <int>

ycranoButh HOMEep UDP-
IOpTa OTIPABUTEJISI

rfc2544 header src mac <XX:XX:XX:XX: XX: XX >

ycranosutb MAC-aapec or-
[IPABUTEJIS

rfc2544 header src ip <i.i.i.i>

ycranoBuTh [P-azpec ormpa-
BUTEJIA

rfc2544 header dst udp <int>

ycranoButh HOMep UDP-
IIOpTa IIOJIyYaTeIs

rfc2544 header dst mac < XX:XX:XX:XX:XX: XX >

ycranosutb MAC-anpec no-
JIygaresist

rfc2544 header dst ip <i.i.i.i>

ycragoBuTh IP-anpec moury-
qaTesd

rfc2544 header vlan count < off | 1|2 3 >

BbIOpaTh Kou4uecTBO VLAN
METOK

rfc2544 header vlan [1-3] id <int>

YCTAHOBUTDH 3HAYECHHUE WJICH-
Tudukaropa VLAN

rfc2544 header vlan [1-3| priority <int>

YCTAHOBUTH 3HAYEHUE IPUO-
puteTta TpaduKa

rfc2544 header mpls count < off | 1| 2] 3 >

BI>I6paTI> KOJIMYECTBO METOK

rfc2544 header mpls [1-3] label <long>

YCTaHOBUTH 3HAYCHHNE METKH

rfc2544 header mpls [1-3] cos <int>

YCTAHOBHUTDL KJjlacca 0DCIIy-
JKUBAaHUA ITaKeTa

rfc2544 header mpls [1-3] ttl <int>

YCTAHOBUTH BpeMs KU3HU
makeTa ¢ MeTKOM

rfc2544 header autoarp < off | on >

BbIKJIIO‘II/ITb/BKJIIO‘II/ITB
BYHKIUIO aBTOMATHIECKOT'O
nposegennss ARP-3amnpoca
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Ta6suna B.3. Komanast ynanénnoro yupasneunst (TELNET) (npodosoicenue)

rfc2544 header diffserv < prec+tos | dscp >

BbI6paTb JJid  BCTaBKH II0-
sas IP Precedence u Type of
Service nan moe DSCP

rfc2544 header dscp text

3a1aTh 3HaYeHHue II0JIA

DSCP, 8 our

rfc2544 header precedence <int>

YCTAHOBUTH 3HAYEHHUE ITPUO-
puTeTa KaJapa

rfc2544 header tos text

YCTaHOBUTH TUIT O6C.Hy}KI/IBa.—
HHUdA ITaKeTa

rfc2544 throughput duration <int>

YCTaHOBUTH JAJINTEJIbHOCTDH
nmpoObl  JIJIsI  aHAJM3a  IIPO-
IIYCKHOM CITOCOOHOCTH

rfc2544 throughput enabled < no | yes >

3aIPETUTH / PA3PEIIUTH
BBINIOJIHEHUE AHAJIU3A TPO-
IIYCKHOM CITOCOOHOCTH

rfc2544 throughput maxrate

YCTAHOBUTH BEJIMYUHY Ha-
IPY3KH JJIsl aHaJIu3a IIPOo-
IIYCKHOM CITOCOOHOCTH

rfc2544 throughput threshold <int>

YCTAHOBUTH BEJIMYUHY ITOPO-
ra IoTepb Jjisl aHaJIN3a IPO-
IIYCKHOM CITOCOOHOCTH

rfc2544 throughput resolution < 10 | 1 | 0.1 | 0.01

| 0.001 | 0.0001 >

YCTAHOBUTH BEJIUUUHY pPa3-
pellleHns Jijis aHaIu3a IIPo-
IIYCKHOM CITOCOOHOCTH

rfc2544 frames [1-9] enable < off | on >

3aIpPETUTD/Pa3pelnTh  UC-
HOb30BaHUE TPU  aHaJIu3e
COOTBETCTBYIOIIEIO pa3Mepa
KaJipa

rfc2544 frames [1-9] size <int>

3a/1aTh pa3Mep KaJipa

rfc2544 latency enabled < no | yes >

3aIPETUTH/ PA3PEIUTh  BBI-
HOJTHEHHE aHA/IN3a 3a/1ePIKKH
PacpoCTpaHeHUst
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Ta6suna B.3. Komanast ynanénnoro yupasneunst (TELNET) (npodosoicenue)

YCTAHOBUTH KOJIUYIECTBO IPOO
rfc2544 latency count <int> 715 aHAJIN3a 33J1ePKKU pac-
IPOCTPaHEHUsT

YCTaHOBUTH JAJINTEJIbBHOCTDH
rfc2544 latency duration <int> IpOOBI JIJTsT aHATU3a 3aI€PIK-
KU pacIpOCTPaHCHUS

3a/]aTh UCTOYHUK 3HAYCHUt
marpysku  (throughput —
MPOIyCKHAasi  CIOCOOHOCTD,
manually — BpyuHyIO)

rfc2544 latency rates src <throughput | manually >

BBECTU 3HAYCHWUS HATPY3KH
rfc2544 latency rates [1-9] JIJIsT KaXKJI0TO pa3Mepa Kajipa

B %

3aIpPETUTH/PA3PEIUTh  BbI-
rfc2544 frameloss enabled < no | yes > IIOJIHEHUE AHAJIM3a YPOBHS
[oTephb KaJpoB

YCTAHOBUTL  JIJIUTEILHOCTH
rfc2544 frameloss duration <int> IpoObI /IS AHAIN3a YPOBHS
oTeph KaJIpoB

YCTAHOBUTDH KOJMYECTBO IIa-
rfc2544 frameloss steps <int> rOB I aHAJIN3a YPOBHS I10-
Teph KaJIPOB

YCTAHOBUTH HAYAJbHYIO Ha-
rfc2544 frameloss rates start rPy3Ky [JIsI aHaIu3a YPOBHS
nmorepnb KaJapos B %

YCTAHOBUTH KOHEYHYIO Ha-
rfc2544 frameloss rates stop rpy3Ky JIsI aHaIu3a YPOBHS
noTepb Kaapos B %

3aIPETUTH / PA3PEIIUTH
rfc2544 back2back enabled < no | yes > BBIIIOJTHEHHE aHAJIu3a IIpe-
JEeJIbHOW Harpy3Kn

YCTAHOBUTH KOJIMYIECTBO IIPOO
rfc2544 back2back count <int> JIJIsT aHAJIN3a, TIPeIeILHON Ha-
IPy3KH

Bepkyr-ETX. PykoBoicTBO 110 3KCIITyaTaIiun



139

Ta6suna B.3. Komanast ynanénnoro yupasneunst (TELNET) (npodosoicenue)

rfc2544 back2back duration <

int>

YCTAHOBUTH  JIJINTEIBHOCTH
mpoObl  JijIsd  aHAJIU3a IIpe-
JEJIbHOW Harpys3Kn

rfc2544 back2back rates src < throughput |

manually >

3aJ]aTh UCTOYHUK 3HAYCHUit
narpysku  (throughput
MIPOIyCKHAasi  CIOCOOHOCTb,
manually — BpyuHyIO)

rfc2544 back2back rates [1-9]

BBECTU 3HAYEHUN HATIPY3KU
JIJIs1 KazKJI0TO pa3Mepa KaJpa

rfc2544 advanced wait <int>

YCTaHOBUTH 3HaYeHHe Ilapa-
MeTpa «HHTEpPBaJI»

rfc2544 advanced learn <int>

YCTAHOBUTDH 3HAYEHUE IIapa-
MeTpa «0obydeHue»

CioxkHbli Tpaduk

ctraf header mpls count < off

11123 >

BbI6pa,Tb KOJIM9eCTBa METOK

ctraf header

mpls [1-3] label <long>

YCTaHOBUTH 3HAYCHHUE METKH

ctraf header

mpls [1-3] cos <int>

YCTAHOBHUTDH KJIACC OOCILY>KH-
BaHUA ITaKeTa

ctraf header

mpls [1-3] tt] <int>

YCTaHOBUTDH
makKeTa ¢ MeTKOM

BpeMd KHU3HU

ctraf header

autoarp < off | on >

BI)IKHIO“II/ITB/BKH}OLII/ITB
bYHKINAIO aBTOMATHYECKOTO
nposegenuss ARP-zamnpoca

ctraf header

diffserv < prec+tos | dscp >

BbI6paTb JJid  BCTaBKH II0-
st [P Precedence u Type of
Service niau nose DSCP

ctraf header dscp text

3a1aTh 3HaYeHHue

DSCP, 8 our

I10JIA

ctraf nstreams <int>

BBECTU KOJIMYIECTBO IIOTOKOB
JTaHHBIX
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Ta6suna B.3. Komanast ynanénnoro yupasneunst (TELNET) (npodosoicenue)

ctraf stream <int>

BBECTU HOMED HACTPANBAEMO-
ro IIOTOKA

ctraf duration <int>

YCTAaHOBUTH  JJINTEIBHOCTH
reHepanuy 3a/IJaHHOTO KOJIU-
YeCTBa IMTOTOKOB

ctraf header src mac <XX:XX:XX:XX:XX:XX>

ycranosutb MAC-aapec or-
ITPaBUTEJIs

ctraf header src ip <i.i.i.i>

ycranoBuTh [P-anpec ormpa-
BUTEJIA

ctraf header src udp <int>

ycranoButh HOMEep UDP-
IOpTa OTIPABUTEJISI

ctraf header dst mac <XX:XX:XX:XX:XX:XX>

ycranosutb MAC-aznpec 1o-
JTygaTess

ctraf header dst ip <i.i.i.i>

ycramoBuTh IP-anpec moury-
qaTesd

ctraf header dst udp <int>

ycranoButh HOMep UDP-
IIOpTa IOy YaTeIs

ctraf header vlan count < off | 1|2 ]3 >

BbIOpaTh KomdectBo VLAN
METOK

ctraf header vlan [1-3] id <int>

YCTaHOBUTH 3HaY€HUE WUJICH-

tuduraropa VLAN

ctarf header vlan [1-3] priority <int>

YCTAHOBUTH 3HAYEHUE IIPUO-
purera Tpadura

ctraf header precedence <int>

YCTAHOBUTH 3HAYEHHUE ITPUO-
pHUTETa KaJIpa

ctraf header tos text

YCTAHOBUTH THUI OOCJIYZKUBa-
HU ITaKeTa

ctraf rate <int>

BBECTH 3Ha4YeHHe WHQOpPMAa-
IMOHHOM cKopocTn (IO yMOJI-
YAHUIO — B [IPOIIEHTAX)
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Ta6suna B.3. Komanast ynanénnoro yupasneunst (TELNET) (npodosoicenue)

ctraf rate <int> <unit>

BBECTU 3HAYEeHUE HHGOpMAa-
IMUOHHOI CKOPOCTH C YKa-
3aHUEM eJIUHUIl W3MEPEHUs

(K6ur/c, M6/c nmu %)

ctraf frame <int>

BBECTHU pa3Mepa KaJpa

BERT

bert header mpls tx count < off | 1|2 |3 >

BBIOPATH KOJUYIECTBA METOK
Ha Iepeaady

bert header mpls tx [1-3] label <long>

YCTaHOBUTH 3HAYCHNE METKNU

bert header mpls tx [1-3] cos <int>

YCTAHOBUTH KJIACC OOCITYKHU-
BaHUS I1aKeTa

bert header mpls tx [1-3] tt] <int>

YCTAHOBUTH BpeMs KU3HU
makeTa ¢ MeTKOM

bert header autoarp < off | on >

BBIKJIIOYHTD / BKJIIOIHATD
GYHKIMIO aBTOMATHIECKOTO
nposegennst ARP-3ampoca

bert header diffserv < prec+tos | dscp >

BbI6pa,Tb JJId BCTaBKH IIO0-
s IP Precedence u Type of
Service nan moe DSCP

bert header dscp text

3aJaTh  3HAYeHHEe  TOJIs
DSCP, 8 6ur

bert header src mac <XX:XX:XX:XX:XX:XX>

ycranosutb MAC-aapec or-
ITPaBUTE

bert header src ip <i.i.i.i>

ycranoBuTh 1P-anpec ormpa-
BUTEJTsT

bert header src udp <int>

ycranoButh HOMEep UDP-
[IOpTa OTIPABUTEJIS

bert header dst mac <XX:XX:XX:XX:XX:XX>

ycranosutb MAC-anpec mo-
JydaTresis

bert header dst ip <i.i.i.i>

ycramoBuTh IP-anpec moury-
qaTesIst
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Ta6suna B.3. Komanast ynanénnoro yupasneunst (TELNET) (npodosoicenue)

bert header dst udp <int>

ycranoButh HOMEep UDP-
[IOpTa, IIOJIY daTeJst

bert header vlan count < off |1 ]2 | 3 >

konmaectso VLAN MeTok

bert header vlan [1-3] id <int>

YCTaHOBUTH 3HaY€HUE WJICH-

tudurkaropa VLAN

bert header vlan [1-3] priority <int>

YCTAHOBUTH 3HAYEHUE IPUO-
puteTta TpaduKa

bert header precedence <int>

YCTAHOBUTH 3HAYEHUE IIPHUO-
puTeTa KaJapa

bert header tos text

YCTaHOBUTH TUIT O6C.Hy}KI/IBa.—
HHUdA ITaKeTa

bert frame random min <int>

YCTAHOBUTH  MUHUMAaJbHOE
3HAYCHUE pa3Mepa  KaJpa
B cliydae  pPaBHOMEPHOIO
3aKOHA PACIPEIESICHUS

bert frame random max <int>

YCTAHOBUTH  MAaKCUMAaJIbHOE
3HaYeHHe pa3Mepa  KaJpa
B Cllydae  PaBHOMEPHOT'O
3aKOHAa PaCIpeIeTeHns

bert frame constant <int>

33/aTh pasMepbl KaJpoB s
TEeCTUPOBAHMST

bert frame type < constant | random >

BBIOpATh 3aKOH W3MEHEHUsI
pa3mMepa Kaapa

bert level < 12|34 >

BBIOpATH  YPOBHSI  MOJEJTH
OSI, wma koropoMm Oyjuer
MIPOBOJIUTHCST TECT

bert pattern < user | crtp | 2el1-1 | 2e15-1 | 2e20-1

| 2623-1 | 2¢29-1 | 2e31-1 >

BBIODATh CTAHIAPTHYIO WJIN
33/JaBaeMyIo I10JIb30BaTesIeM
TECTOBYIO 110CJIeJ0BATE b~
HOCTb

bert user-pattern hex

BBECTU IIOJIb30BaTEJILCKY IO
II0CJIEJOBATE/IBHOCTD
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Ta6suna B.3. Komanast ynanénnoro yupasneunst (TELNET) (npodosoicenue)

bert rate

BBECTH TPeOyeMyIo HATPY3KY

bert duration <hh.mm.ss>

3a/aTh JJIUTEJILHOCTD U3Me-
peHust

ITakeTHbIit J2KUTTED

jitter txgen < off | on >

BBIKJIIOUNUTD / BKJIIOUUTD TEHE-
parop TecToBOro Tpadura

jitter threshold <int>

3a/laThb IIOPOTrOBOE 3HAYEHUE
JKUTTEpa

jitter duration <hh.mm.ss>

33/aTb BpeMs
JPKUATTEPA

n3MepeHust

TecToBbIll TIOTOK

txgen header mpls count < off | 1] 2|3 >

BI>I6p3,TI> KOJIMYECTBO METOK

txgen header mpls [1-3] label <long>

YCTaHOBUTH 3HAYCHNE METKNU

txgen header mpls [1-3] cos <int>

YCTAHOBUTH KJIACC OOCITYKHU-
BaHUS ITaKeTa

txgen header mpls [1-3] ttl <int>

YCTAHOBUTHL BpeMs KU3HU
makeTa ¢ MeTKOM

txgen header autoarp < off | on >

BBIKJIIOYHTD / BKJIIOYHATD
GYHKIMIO aBTOMATHYIECKOTO
nposegennsi ARP-3ampoca

txgen header diffserv < prec+tos | dscp >

BBIOpATh JJIsi BCTABKU I10-
sas IP Precedence u Type of
Service mn osie DSCP

3a/1aTh 3HAYCHUEC I10J1
txgen header dscp text DSCP, 8 Gur
txgen header src mac < XX:XX:XX:XX:XX:XX> Yoranopurd MAC-azpec
OTpaBUTENSA

txgen header src ip <i.i.i.i>

ycranoBuTh 1P-azpec ormpa-
BUTEJTsT
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Ta6suna B.3. Komanast ynanénnoro yupasneunst (TELNET) (npodosoicenue)

txgen header src udp <int>

ycranoButh HOMEep UDP-
[IOpTa OTIPABUTEJIS

txgen header dst mac <XX:XX:XX:XX:XX:XX>

ycranosutb MAC-anpec mo-
JydaTesis

txgen header dst ip <i.i.i.i>

ycranoBuTh IP-anpec moury-
qaTesIs

txgen header dst udp <int>

ycranoButh HOMep UDP-
[IOPTa, ITOJTY IaTeJIst

txgen header vlan count < off | 1|2 |3 >

3agarh  kKoymdectBO VLAN
METOK

txgen header vlan [1-3] id <int>

YCTaHOBUTH 3HaYC€HUE WJICH-

tuduraropa VLAN

txgen header vlan [1-3] priority <int>

YCTAHOBUTH 3HAYEHUE IIPUO-
puteTta TpaduKa

txgen header precedence <int>

YCTAHOBUTH 3HAYEHUE IIPHUO-
pUTETa KaJIpa

txgen header tos text

YCTAHOBUTH THUI OOCJIYZKUBa-
HHUA ITaKeTa

txgen port < a | b >

BBIOpATh TOPT, C KOTOPOTO
OyJIeT ITPOUCXOJUTH IeHepa-
nust Tpaduka

txgen frame random min <int>

YCTAHOBUTb  MUHUMAJbHOE
3HaYeHHe pa3Mepa  KaJpa
B ClIy4ae pPABHOMEPHOIO
3aKOHA PACIIPEIESICHUS

txgen frame random max <int>

YCTAHOBUTH  MaKCHUMAJIbHOE
3HAYCHUE pa3Mepa  KaJpa
B Cliydae  PaBHOMEPHOT'O
3aKOHA& paCIIpeIe/IeHus

txgen frame constant <int>

3a7laTh pa3Mepbl KaJIpOB JJIsT
TECTUPOBAHUS

Bepkyr-ETX
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Ta6suna B.3. Komanast ynanénnoro yupasneunst (TELNET) (npodosoicenue)

BI>I6p3,TI> 3aKOH HU3MEHEHUA

txgen frame type < constant | random >
pasmepa KaJpa

3aJ1aTh JJINTEJIbHOCTD U3Me-

txgen duration <hh.mm.ss> .
peHwuit

txgen rate BBECTHU TPEOYEMYIO HATIPY3KU

Illneiid?

BBIOpATH YpPOBEHb, Ha KO-
TOPOM OyJIeT MTPOUCXOIUTH
[IepeHAIIPABJIEHUE TECTOBOIO
TpaduKa

loopback layer < off [ 1|2 ]3[4 >

Ilapamerps! ceTu’

BbIKJIIO‘II/ITb/BKJHO‘II/ITB

network dhep < off | on > dynkmmro DHCP g mop-
Ta A
. A YCTaHOBHUTH IP-anpec
network ip <i.i.i.i>
mopra A

YCTaHOBUTH MaCKy IIOJACETH

network subnet <i.i.i.i>
Jtst lopta A

ycranoBuTh [P-ajpec nuroza

network gateway <i.i.i.i>
Work gateway st opra A

ycranoBuTh [P-anpec y3mia
network dns <i.i.i.i> ceTu, KOTOPBIN COMEPKUT Oa-
3y DNS, mis mopra A

BKJTIOYUTD / BBIKJTIOYHATD
lan dhep < off | on > dbyuknuio DHCP mis nmopra
LAN

'Komanupr u3 paszena «Illnefid» BCTYmAIOT B CHIIy TOJIBKO IIOCIE KOMAHIDI
settings apply mim mepesarpysku mpubopa KoMaH10#t reboot.

2Komanapl n3 pasaeinos «Ilapamerpst cerus u «Ilapamerps! nETEpdEiCOB> BCTY-
aroT B CHJIy TOJIBKO IIOCJIe KOMaH/bl settings apply mim mepesarpysku mnpubopa
KOMaH,10i reboot.

Bepkyr-ETX. PyKoBoicTBO 110 3KCILTyaTarinu
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Komanpr yrnanénnoro yupas/ieHust

Ta6suna B.3. Komanast ynanénnoro yupasneunst (TELNET) (npodosoicenue)

ycranoBuTh [P-aznpec mopra

lan ip <iiii>
P LAN
A CTAHOBUTH MACKY IOJICETH
lan subnet <i.i.i.i> Y Y A
st mopra LAN
A craHoBUTH [P-agpec mutro3za
lan gateway <i.i.i.i> Y AP
quist opra LAN
ITapameTrpsbl nuarepdeiicoB. ITopt A
. YCTaHOBUTH KOJIMIECTBO
ifce vlan count < off | 1|2 |3 >
112 VLAN wmerok
. . . 3aJaTh 3HaYCHUE NACHTUPU-
ifce vlan [1-3] id <int> . A ¢
kaTopa VLAN
. o . . 3a1aTh 3HaAYCHUEC IIPUOPUTETA
ifce vlan [1-3] priority <int> & prop
TpaduKa
3asarh [P-anapec uarepdeiica
. MapIIpyTU3ATOPA, OCYIIECTB-
ifce mpls tx Isr <ii.i.i> PHIDY pa, 0CyIm
JISIONIETO  KOMMYTAIUIO 110
METKaM
BI)IKHIO“II/ITB/BKH}OLII/ITB Ipa-
ifce mpls tx rule < off | on > BUJIO HA OTIPABKY MAKETOB B
OJICETh
ifce mpls tx subnet <i.ii.i> 3amarh [P-agpec mogcern
ifce mpls tx mask <i.i.ii> 3a/1aTh MacCKy IOJCETH
3aJaTb KOJHNYIECTBO METOK,
ifce mpls tx stack count < off | 1|2 |3 > KOTOpoe Oyzmer 100aBJIeHO B
neperaBaeMblil TTakeT
ifce mpls tx stack [1-3| label <long> YCTAHOBUTH 3HAYEHHE METKHU
. . CTAHOBUTH KJIACC OOCIIY KU~
ifce mpls tx stack [1-3] cos <int> Y i
BaHHUA ITaKeTa C METKON
. . BpeMs KUBHU aKeTa
ifce mpls tx stack [1-3] ttl <int> pest
C METKO#

Bepkyr-ETX. PykoBoicTBO 110 3KCIITyaTaIiun
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Ta6suna B.3. Komanast ynanénnoro yupasneunst (TELNET) (npodosoicenue)

ifce mpls rx count < off | 1] 2|3 >

3a/aTh KOJIUYECTBO METOK B
IIPUHUMaEMBIX ITaKeTax

ifce mpls rx [1-3] label <long>

YCTaHOBUTH 3HAYCHHNE METKH

ITapameTrpsr unrepdeiicos. Ilopr LAN

lan mac <XX:XX:XX:XX:XX:XX>

ycranosutb MAC-ajapec op-
ta LAN

lan vlan count < off [ 1|2 |3 >

BBecTH KoJsmmdectBa VLAN
METOK

lan vlan [1-3] id < int >

YCTAaHOBUTHL 3HadeHune 12-
OUTHOTO  UJEHTH(PUKATOPA
VLAN

lan vlan [1-3] priority < int >

YCTAHOBUTH 3HAYEHUE IIPUO-
puteTta TpaduKa

IIpodpuanu

profile rename [n] [name|

3a/1aTh UMsI TTPOMUIIsT

profile save [n]

COXPaHUTL  TeKyllue  Ha-
CTPOMKHI B SAH9CHKY N

profile lock [n]

YCTAHOBUTH 3AIUTYy OT 3allU-
CU JIJIsI TIYEHKU N

profile unlock [n]

OTMEHUTDH 3aIUTYy OT 3alIUCHU
JIJIsT TIEeUKU N

profile load [n]

3arpysuTh MpOQUIbL HACTPO-
€K U3 gYelKU N

profile delete [n]

VIAJIATh MTPOMUIL HACTPOEK
u3 d9eKa n

Bepkyr-ETX. PyKoBoicTBO 110 3KCILTyaTarinu
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Komanpr yrnanénnoro yupas/ieHust

Ta6suna B.3. Komanast ynanénnoro yupasneunst (TELNET) (npodosoicenue)

profile list

0TOOPA3UThL CIIMCOK COXPa-
HEHHBIX TIpoduieii B dop-
mare «index, name, data,
status», rme index — HOMEp
SAYeHKN, B KOTOPOU COXpaHEH
npoduIb, name — UMsI IPO-
dusa, data — gara coxpane-
Hus, status — cocrosnue (3a-
LIUIIEH OT 3aIUCH U/ HeT)

profile show [n]

BBIBECTU  COJIEPXKUMOE  IIPO-
dbusst n

O6I1e KOMaHIbI

exit

BBITH U3 pEeXKUMA KOHPUTY-
panun

help

BBIBECTU CHHUCOK JIOCTYITHBIX
KOMaH]L

time HH:MM:SS

BBECTU BpeMA

date DD-MM-YYYY

BBECTU OaTy

Bepkyr-ETX. PykoBoicTBO 110 3KCIITyaTaIiun
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C. Crpykrtypa Ethernet-kagpa

Destination MAC Address

Source MAC Address

Length/Type

Frame Check Sequence

Puc. C.1. Crpykrypa Ethernet-kaapa

Destination MAC Address — MAC-aapec nosiygarenst. [losre
JunHON 6 GaiiT, COMEP:KUT aJIpec y3ja CeTH, KOTOPOMY TpeTHa3HAYECH
KaJIp.

Source MAC Address — MAC-aapec ormpasutresns. [lome pmu-
HoOMt 6 6aiiT, COMEPXKUT aJpec OTIPABUTEIST KaJIpa.

Length/Type — Hduuna/Tun. [Tone comepxur 16-6utosoe 1eioe
YUCJ0 U TPUHUMAET OJHO U3 JBYX 3HAUYEHUIA:

— €CJIM YHCJI0, 3allMCaHHOe B 3TOM T0Je, MeHbIe i paBHo 1500,
To moJie puauMaetr 3Hadenne Length (dimua) u onpenesnser
JUIAHY 110151 JIAHHBIX;

— ecJu 3HaYeHNe, 3AIIICAHHOe B 9TOM I10J1e, OOJIbIIE Win paBHOo 1536,
To nosie npunuMaer 3Hadenne Type (Tum) n ykaseiBaer Tun
HCITOJIb3YEMOTO ITPOTOKO/IA.

Data — nosie ganHbIX, MOXKeT cojiepKarh oT 46 wiu 42 (B ciyuae,
korya kajp copepkur VLAN-merky) mo 1500 Gaiir.

Pad — Padding (1moste 3anossenust). Eciiu noste JaHHBIX nMeeT Jiu-
oy Menee 46 6aiiT, TO KaJIp JOMOJTHSIETCS MOJIEM 3aIlOJHEHNs 10 MUHU-
MaJIbHO BO3MOXKHOTO 3HavdeHus1 — 64 OaiiT.

Frame Check Sequence — Konrposbnas cymma. Ilone cocrour
u3 4 GaiiT, comepKaIux KOHTPOJIbHYIO CYMMY.

Bepkyr-ETX. PyKoBoicTBO 110 3KCILTyaTalinu
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Destination MAC Address

Source MAC Address

Tag Protocol Identifier

Tag Control Information —>| Priority | CFI | VLAN ID|

Length/Type

Frame Check Sequence

Puc. C.2. Crpykrypa Ethernet-kanpa, conepxarmero VLAN-merky

Tag Protocol Identifier — merka «UneaTtndukarop mpoToKoIas.
16 6uT, KOTOpBIE OMPEIENISTIOT TMPUHAIIEKHOCTh KaJpa K CTaHIAPTY
802.1Q [9].

Tag Control Information — Vndopmanus 1j1s1 yrpaB/ieHus MeT-
koit. TCI comepKuT Tpu moJIs.

— Priority — User (VLAN) Priority. Tpu 6ura, KoTopble comepKar
urdOpMAIHMIO 0 IpUopHUTeTe Kajpa (BO3MOXKHO BOCEMb 3HAUEHUIT
npuopurera([9])).

— CFI — Canonical Format Indicator (nHanKaTop KaHOHHYECKOIO
dbopmara). OnHo6uTOBLI (JIar, KOTOPBIA BCEria PaBeH HYJIIO JIJIs
kajipos Ethernet.

— VLAN ID — VLAN Identifier (VID). 12-6urtHstit nrenrnduka-
top VLAN, koropsrit onpenenén B crangapre 802.1Q [9]. Oxmno-
3HavHO ompesesisier VLAN, KoTopoit TpuHaJIEsKUT KAJIP.

Bepkyr-ETX. PykoBojicTBO 110 3KCITyaTauu
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D. Cneuudomkayum

D.1 Wutepdeiicsbi

Tabmauna D.1. Unrepdeiicst

ITonnep>xuBaembie craugaptel | IIGBASE-SR, 10GBASE-LR, 10GBASE-ER,

XFP-monyneit

10GBASE-SW, 10GBASE-LW, 10GBASE-EW

JocrynHbie OJINHBbI BOJIH

850, 1310, 1550 am

DuexkTpuieckue nHTepdeiich LAN 10/100 Base-T

D.2 TectupoBaHue

Tabsmma D.2. TectupoBanue

CkopocThs nepegaydu

10 I'6ur/c

IMonnep>xuBaembie opma-
TbI KaJApPOB

Ethernet 11, IPv4, UDP, TCP

MAC-anpec ucrounuka/nonyqarens, VLAN ID, npuopu-

Hacrpoiika napamerpos | rer VLAN, IP-axpec ucrounuka/mosyqaress, mnosue ToS,

KaJpOB nosie Precedence, mome DSCP, UDP mnopr ormnpasure-
Jisi/mostygaresis, pasmepbl Kajapos 64 —64000 Gair

MPLS Jlo 3 MPLS meTok Ha NpuéM U Iepeaady

VLAN o 3 VLAN meTok

RFC 2544 IIpomycknast criocoGHOCTD, 3aaeprKKa, IIOTEPU KAIAPOB, Ipe-
JeJIbHAsT HArpy3Ka
Dusznueckuil, KAaHAJIbHBINA, CETEBOIl, TPAHCIIOPTHBIN yPOBHUA
TectupoBanus. Pesynbprarer ananuza: BlTs, EBITs, BER,

BERT LSS, %LSS, LOS, %LOS. Pexkum ciy4aifHOrO U IIOCTOSIHHO-

ro pasmMepa kajpa. Tecroserie nociaegosarenbuocru: CRTP,
2ell-1, 2el15-1, 2e20-1, 2e23-1, 2e29-1, 2e31-1, 3agaBaemas
nosib3oBaresieM (4 Gaiita)

Bepkyr-ETX. PykoBojcrso 110

IKCILIyaTallun
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Cuenudukaimum

Tabmuma D.2. Tectuposanue (npodossicenue)

ITakeTHbI J>KUTTED

Pesynprarer anammsza: PKTs, OOOPs, INOPs, %OO0OPs,
Y%INOPS, KOJIMYECTBO NAKETOB, J?KUTTEP KOTOPBIX ObLI
Mmenblre (Gosblie) 3amaHHOro nopora. Pexkum ciygaiinoro
¥ [IOCTOSIHHOI'O pa3Mepa KaJpa

Canoxxkublii Tpaduk

Jlo 10 mOTOKOB JAaHHBIX C WHIUBHUIYAJbHOU HArpy3KOH u
3aroJIOBKOM Kajipa. llorepn KaapoB [isi KaxKJIOro MOTOKA;
MIMPUHA TIOJIOCHI IIPOITYCKAHUs, PACCYUTAHHAS IO PEe3yiIb-
TaraM TecTupoBaHus. Tekyrasi, MUHUMAJIbHASI, CPEIHSST 1
MaKCUMaJIibHas 3aJepKKa Iepeladn JaHHbIX. KoaudecTBo
MEPEIAHHBIX U IIPUHATBIX MAKETOB IS KaXKJIO0r'0 MOTOKA

Crarucruka (RFC 2819)

Ilo Tunam kagpoB, Mo pasMepaM KaJpoB, IO YPOBHSM, IIO
omubouHbIM KagpaM. KoJIu4ecTBO NPUHATHIX U IME€PEIaH-
HBIX [IAKETOB, O0TOOparkeHue HArpy3KH Ha IIOPTYy B peajib-
HoMm Bpemenu. Tunbl Kajipos: broadcast, multicast, unicast.
Tlaxersr cBepxmasioii (runt), ceepx6osbmoit (jabber) aym-
uel. KommdecTBO KaapoB, MEpEeIaHHBIX HA KAHAJILHOM M Ce-
TeBOM ypoBHsX. [Iposepka o CRC, runt, jabber

DNS

Omupenenenne [P-anpeca cereBoro ycTpoicTBa 10 H3BECTHO-
My JIOMEHHOMY MUMEHU

MapipyT

Omupezesienre MapLIpyTOB CJIEIOBAHUs JAHHBIX B CETAX Ha
ocuose TCP/IP

Dxo-3ampoc

MunuMasbpHOe, CpeliHee, MaKCUMAaJIbHOE BPEM: MEXKJy OT-
IIpaBKOU 3aIpoca H IoJiydeHueM orsera. KosmdecrsBo mepe-
JIAHHBIX, IPUHATBHIX, MOTEPSHHBIX U MOBTOPHBIX ITaKETOB.
KosnaecTBo makeToB, [jisl KOTOPBIX BpEMs OTBETA OBLIO
TIPEBBIIIIEHO

Moununtop ARP-3anpocos

BosmoxkuocTs orciexkusarb ARP-orseTs!, nepemaromnmecs
B CeTH M <«II€PEXBaTBbIBATbL» coaepykamuecs B Hux [P- u
MAC-azpeca ceTeBBIX yCTPOHCTB

TCP-kauent

Vcranosrka TCP-coemunenusi ¢ yZajéHHBIM — CETEBBIM
ycTpoiicTBoM, ympasienue mo nporoxony TELNET, Bos-
moxkHOCTH ornipaBku HTTP GET-3anpoca

Ilaeiid (Loopback)

Vposuu: dbusndecknii, KaHaJbHbINA ¢ momaep:kKoil VLAN,
CceTeBOi, TPaHCIOPTHEII

ET-o0Hapy>keHue

Bkmrouenne pexxuma «Illneii» Ha ymaméaHoM Tecrepe-
anasmzaTope Bepkyr-ETX, Bepkyr-ET wnmm ycrpoiicrse
obpaszoBanus mureiida Bepkyr-ETL

OAM

Bkuntouenne pexxkuma «Illneiid» KaHaJIbHOrO ypPOBHSA Ha
yaaJéHHOM ycrpoiicrBe 1o nporokory OAM B coorser-
crBun co crangaprom [EEE 802.3ah
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Tabmuma D.2. Tectuposanue (npodossicenue)

Yupasjienre npuboOpoOM B PEXKUME TEePMUHAJA, 110 IPOTOKO-
ay TELNET, yepes WWW-unrepdeiic. Boimosnenne re-
CTOB, HACTPOUKA IIAapaMETPOB, HMOJIyUEHUE PE3YILTATOB H3-
MepeHUt

VYnanénHoe ynpaBJjieHUe

Bepkyr-ETX. PyKoBoicTBO 110 3KCILTyaTarinu
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Cuenudukaimum

D.3 OO6wue xapakTepucTukmn

Tabmuna D.3. Obmue xapakTepucTukn

Pusnyeckue napamerpbl

T'aGaputHble pa3Mepbl N3MEPUTEJIHLHOro OJIOKa
(BXIIIXT)

200%x101x59 mm

Macca n3mepuresbHOro 6Jjioka

0,940 kr

VcaoBusi SKCIlJIyaTanuu

uana3zon pabouyux remMmneparyp

15-25°C

Junamna3zoH TeMneparyp TPaHCIOPTUPOBKH U
XpaHEeHUs

5-40°C

OTHOCHUTEbHAA BJIA>XHOCTh BO3AyXa

40-90 %, 6e3 konmeHcara

gﬂeKTpOHHTaHI/Ie

HaHpﬂ)KeHI/Ie BHEIIIHEro UCTOYHUKA IMUTAHUA

15-19 B

ITorpebisiembrii TOK

1,6-2,2 A

AxkymynaropHas 6arapesi

8,4 B, 4500 MA xXa

DJjIeMeHTbI 3aIuUThI 10 JIEKTPOIIUTAHUIO

Tupucropnasi 3ammra OT IIepeHa-
NpsAKEeHUI

Buyrpennnit npenoxpanurenas 5 A

Bpemsi aBTOHOMHOII pa6Gorbl (IpM OGBIYHOM

[IOJIL30BAHNU )

1-2 uaca (B 3aBUCHMOCTH OT THUIIA
ncnosnbsyemoro XEFP-momyiist)

Bpewms 3apsaaku akKyMyJIsITOPOB

He GoJiee 5 dacoB

Cpok ciIy>K0bl aKKyMYyJIITOPOB

500 IUKJIOB «3apsa-paspsi»

Hpyroe

Mucreit IIBernoit rpaduyeckuii  aucIIIei
320240 Touexk

Kuaasuartypa 25 KJIaBHII

Azbiku Pycckuit, anrmniickuit

Bepkyr-ETX.
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D.4 Onuyun nocraBkun

Tabmuna D.4. Onuuu nmocraBku

XJT Nsmepenns makernoro mxurrepa 10GE.

Pesynbrarer namepenust: PKTs, OOOPs, INOPs, %000Ps, %INOPs,
KOJIMYIECTBO IIAKETOB, JZKUTTEP KOTOPBIX MEHbIe (GOJIbIIe) 3a1aHHO-
ro nopora. Pexxum ciyuaitnoro (or 64 mo 9600 Gaiit) u 10CTOSHHOIO
pasmepa KaJIpoB.

XMM Meuoromnorounoe tectupoBaaue (Mynsrucrpum) 10GE.

Pexxum «Croxubiit Tpaduks: 10 10 MTOTOKOB JAHHBIX C WHIUBULYaTb-
HOIl HArpy3KOW M 3arojIoBKOM KaJjpa. llorepm KaJpoB st KaxKI0ro
[IOTOKA; IIUPUHA IIOJIOCHI IPOIYCKAHMS, PACCINTAHHAS IO Pe3yJIbTa-
TaM TecTupoBaHusd. Tekyias, MUHUMAIbHA, CPEIHSISI U MAKCUMAJIb-
Hasl 3aJIepPKKa Iepeiadn JaHHbIX. KoM41ecTBO nepelanHbIX U IIPUHS-
TBIX ITAKETOB JJIf KaXKJOT0 ITOTOKA.

XMPLS | Iuarnocruka MPLS 10GE.

Jlo 3 MPLS meTok Ha mpuéMm u mepemady.

Jwnarnocruka cereit TCP/IP: DNS lookup, ARP, TCP client,

XIP
traceroute, http-get.
Cereble nncrpymentol: DNS lookup, ARP, TCP client, traceroute,
http-get: quarHocTHKa JTOCTYITHOCTH OCHOBHBIX ITPOTOKOJIOB U CJTYKO.
XRC VYaanennoe ynpasienue (Remote Control).

Jlucrannuonnoe  ymnpasjeHue — OpubOpOM  MOCPEJICTBOM — WWW-
uHTEepdeiica Wi Mo TpoTokoy telnet.

Bepkyr-ETX. PyKoBoicTBO 110 3KCILTyaTarinu
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E. YcTpaHeHue

HemcnpaBHOCTEN

Tabmuna E.1. Bo3amoxkHbIe HEUCITPABHOCTH

XapaKTepHbIe Bosmorknasi npuanHa Meton ycTrpaneHus
IpU3HAKU
HENUCIIPAaBHOCTU
Hexoppekraoe cucrem- | Bpima HaxkaTa KHONDKa | YCTAHOBUTBH CHCTEMHOE BpeMs
HOE BpeMsi ammapaTHOro copoca

[Ipubop He BKIIIOUAETCS

Pazpsizkena  akkymysisi-

TOpHAast 6aTapest

BKJIIOYATH BHENTHWI UCTOYHUK
MUTAHWS, 3aPsIIUTh OaTapero

C6oit mporpaMMbr

TonkuM TynbIM
2KaTh KHOIIKY aIlllapaTHOro cOpo-
ca Uepe3 OTBepcTHE Ha OOKOBOIT

MaHeu KOpIryca mpudbopa

CTEpXKHEM Ha-

He upoucxomur 3apsn
batapen OT
OJI0Ka TUTAHUS

BHEIITHEI'O

Heucnpasen 610Kk mura-
Husl, OOPBIB B IITEKEpeE,
MOBpPEzKIeHa baTrapest

[IpoBepurh ¥ 1pu HEOOXOIUMO-
CTU 3aMEHHUTH OJIOK MUTaHusA, Oa-
Tapero
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F. Noccapnii

IlopT
Quznueckuit mHTEpdEiic ¢ TeCTUPyeMOil Cpemoii.

10BASE-T
Cranmapr mepeadn JaHHBIX €O ckopoctbio 10 Méur/c mo cern
FEthernet ¢ ucnonbzoBanneM Kabesist TUIIA «BUTas I1apas.

100BASE-T (100BASE-TX)
Cranjapr nepejaqu J@HHBIX €O ckopocThio 100 M6ut/c mo cern
Ethernet ¢ ncronb3oBanneM Kabesist THIIA «BUTas [1apas.

10GBASE-T
Cranmapr nepepadn JAHHBIX €O cKopocThio 10 I'6ut/c mo cern
Gigabit Ethernet ¢ ucrnosibzoBarmem Kabejist TUIIA «BATAsI Tapas.

Back-to-back
IIpenenbras narpyska. Tect, onpeendonnii BpeMs, B TeYeHne KO-
TOPOr'0 YCTPOHCTBO CIPABJACTCA C MAKCUMAaJIbHON HArpy3KOM.

AF
Assured Forwarding (rapanTupoBannas nepegada). Hcmombsyercs
Jutst gocraBku Tpaduka OosbmuHacTBa TCP-tipuioxkenuit ¢ mupu-
MEeHEeHMeM dYeThIpEX HezaBucuMbix AF-kimaccoB. BuyTpm kaxkmoro
kjacca [P-mmakery moxker ObITh Ha3HAYUEH OJUH U3 TPEX IMPHOPUTE-
TOB oTOpachiBaHus makeTa JaHHbIX (cM. MeTonuky RFC 2597 [10]).

ARP
Address Resolution Protocol (mporokos pasperenust aapecon). Ce-
TeBOI IPOTOKOJI, TIpeTHA3HATEHHBIN /1151 TpeobpaszoBanns [P-aapecos
(ampeco cereBoro yposust) B MAC-ampeca (agpeca KaHAIbHOTO
yposusi) B cersix TCP/IP, onpenenén 8 RFC 826 [§].

DHCP
Dynamic Host Configuration Protocol (mporokos auHamMudeckoit
koudurypanuu ysaa cern). IIpoTokos, ucrnoab3yeMelit y3a0M ceTu
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JITsT aBTOMATHIECKOT0 TIoJTydenns [P-ajipeca u 1pyrux mapaMerpos,
HeoOXoMMBIX 171t paboTer B cersix TCP /IP.

DNS
Domain Name System (cucrema gomennsix nmén). Pacmpenenén-
Has cucreMa (6a3a JIAHHBIX), KOTOPasi MCIOJIb3YeTCs s IIpeobpa-

30BaHUs nMeHu ceresoro ycrpoiicrsa B [P-agpec. DNS paboraer B
cersix TCP/IP.

DSCP
Differentiated Services Code Point. Ilosie B 3arososke IP-makera,
cocrositiiee 3 8 6ut. ITozBosster KaaccudunupoBaTh 6OJbINTE BUIOB
rpacduka, dem oy Precedence n ToS.

DUT
Device Under Test. Tectupyemoe ycTpoiicTBo.

ECN
Explicit Congestion Notification (siBHOe yBemoMmieHHE O TIEperpy-
}KGHHOCTI/I) . yCTaHOBKa 6I/IT JAHHOT'O I10JI51 JaeT BO3MO2KHOCTHb MapIII-
pyTH3aToOpaM y3HATH O BOBHUKHOBEHUN TEPErPY’KEHHOCTH Ha MyTH
CJICTOBAHUST JAHHBIX K 38JaHHOMY Y3JIy ceTh 6€3 0TOpAChLIBAHUS Ta-

keta. [losle ECN ommcano B meronnke RFC 3168 [12].

EF
Expedited Forwarding (nememiennast nepesnada). [lpumensiercst ms
obcykuBanus Tpauka, TyBCTBUTEILHOIO K 3aJIEpyKKaAM U Tpe-

OYIOIIEro MUHUMAJIBHOIO JIPKATTEPA, TAKOTO, KaK BHJEO WM PEdb
(Voice over IP — VoIP).

Ethernet
TexnoJiornst HOCTPOEHNST JIOKAJIBHBIX ceTell. OnuchIBaeTCs CTaHIap-
ramu IEEE rpynmner 802.3.

Frame loss rate
VYpoeenb norepb KajpoB. TecT, onpemesdroniuii MpoeHT KaJpos,
KOTOpre HE 6I)I.HI/I Hepe,ﬂaHbI CeTeBbIM 3JIEMEHTOM HpI/I HOCTOﬂHHOﬁ
HarpysKe M3-3a HelIOCTaTKa allllapaTHBLIX PeCypPCOB.
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FTP
File Transfer Protocol (mporokon nepenaun aitnos). IIporokou,
IpeIHasHAYeHHbIA 1JjIsl nepegadn GailjloB B KOMIILIOTEPHBIX CETsIX.

Gateway
[Imo3. CereBoe ycTpORCTBO, MTO3BOJIAIONIEE COEIUHATE MEXKJLY CO-
Ooit aBe mau 6oJiee PA3HOTHUIIHBIE CEeTEBbIE CUCTEMBI U IIPeodpas3yto-
mee HHPOPMAIMOHHDBIE TTOTOKH, HePeIaloIuecss MeXKIy HIMM.

ICMP
Internet Control Message Protocol (mpoTokosi MeKceTeBbIX yIpaB-
Jstormux coobienuit). CeTeBoii MPOTOKOJI, BXOSAIIUI B CTEK MIPOTO-
kosioB TCP/IP. B ocHoBHOM mcmosib3yercs s mepeadn coodiie-
HUil 06 OH_II/I6KaX n ,IprFI/IX NCKJIIOUYNTE/IbHBIX CI/ITyaJ_[I/IHX, BO3HUK-
[IUX [IPU Iepejade JaHHbIX.

IEEE 802.1Q
CranapT, KOTOPBIil olpejieiseT U3MEHEHHs B CTPYKTYpPE KaJpa
Ethernet, mosposisitoriiue nepenapars wHMopMarmio o VLAN 1o

CeTH.

1P
Internet Protocol (mporokon Internet). Oxue n3 OCHOBHBIX IPOTO-
kosioB cemeiicrea TCP/IP, obecnieunBaer HerapaHTHPOBAHHYIO J0-
CTABKY TAKETOB, HE TPEOYIONIYIO YCTAHOBKU COCIMHEHUS C IOy Ia-
TeJIeM.

IP address

Internet Protocol address. Yuukasbubiil ujaenTudukarop (ampec)
YCTPONCTBA, MOAKIIOYCHHOIO K OObeINHEHHON ceTn Ha OCHOBE ce-
meiicrea nporokosio TCP/IP. Ilpencrasisier coboit 32-6utoBoe
JIBOUIHOE IUCJIO.

Jabber-dpeiim
ITaker manabIx pasmepom Oosiee 1518 GaitT, mMerONINil HEIIPABUIb-
HYIO KOHTPOJIBHYIO CYMMY.

LAN

Local Area Network (sokambrasi cerb). CeTb, KOTOpast HOKPBIBAET
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OTHOCHUTEJIBHO HEOOJIBIIY 10 TeppuTOpHio (Hanpumep, cerb Ethernet).
XapakTepusyercss BBICOKOH CKOPOCTBIO Tepeiadn JaHHbX (oT 10
M6ur/c mo Heckosnbkux ['6mr/c) u HEGOMBIINM KOd(DOUIHEHTOM
OIINOOK.

MAC address
Media Access Control address. YHUKaJIbHBIH 1IeHTH(HUKATOP, KOTO-
PBIil UCTIOMB3YETCST JIUTST aJIPECAITi YCTPOHCTB CeTH Ha (DU3UIECKOM
yposHe. B ceru Ethernet ucnonbsyercst 48-6urosniit MAC-apec.

MPLS
Multi-Protocol Label Switching (My/bTHIIDOTOKO/IbHAST KOMMYTa-
st 1o MeTKaMm). Texuosorusi nepecbuiku [P-zeiitarpamm, Koto-
past UCIIOJIb3YeTCs B BBICOKOCKOPOCTHBIX KOMMYTHUPYIOIINX yCTPOW-
CTBax.

NUT
Network Under Test. Tectupyemas cern.

OAM
Operations, Administration, and Maintenance (skcrutyaranust, aj-
MUHHCTPUpOBaHUe U obciyzkuBanue). [IpoTokosa MOHETOpUHTA CO-
CTOSIHUSI KaHaJIa.

OSI

Open Systems Interconnection Reference Model (srasonnas mo-
JIeJTb B3aMMOJICHCTBHsT OTKPBITBIX cucreM). Paspaborannas Mex-
JlyHApoJiHO opraruzanueii o crangaprusaiun (ISO) cemuyposhe-
Bas MEPApXUIECKas MOIEIb JJIA CETEBLIX KOMMYHUKAIMI 1 CBA3U
CEeTEBBIX IIPOTOKOJIOB. ypOBHI/I MO/IeJIn PacCIIOJIOZKEeHbI BEPTUKaJIbHO
IpyT HaJ APYTOM, KazKIblii YPOBEHD B3aUMOACHCTBYET C COCCIHUMNA
U BBIIOJHACT ONPEAC/ICHABIC (DyHKINN.

RJ
Registered Jack. CranmaprusupoanHublii (pusndeckuii mHTEPdEIIC,
HCTIOTBE3YEMBIH JIJIsT COEIMHEHUsT TeJIEKOMMYHUKAITMOHHOTO 060pY-
JIOBAHMSI.
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RJ-45
Omme u3 pasbémor crangapra Registered Jack, ucrmosnbsyercst B ce-
Tax Ethernet misa coemumaenust BUTHIX map.

Runt-dpeiim
Tlaker maHHBIX JuHON MeHee 64 OaiiT ¢ MpaBUIbHON KOHTPOJIBHOI
MIOCJIEJOBATEJILHOCTBIO.

SLA
Service Level Agreement. OcHOBHOI JOKYMEHT, perIaMEHTHPYIO-
H_T,I/II'?'I B3aMMOOTHOMICHUSA ME2KAY ITOCTABIMUKOM YCJIYTU U KJIMEHTOM.

TCP
Transmission Control Protocol (mporokos yrpasienus nepegadeit).
CrangapTHBIH TPOTOKOJ TPAHCIIOPTHOIO YPOBHS, BXOJAAIIMA B ce-
meiicTBo poTokoioB TCP/IP u obecnieunBaroniuii Ha IEKHYIO JTyII-
JIEKCHYIO TIOTOKOBYIO TI€PEJIady JAHHBIX.

Throughput
IIponycknasi criocodbnocts. Tect, onpeendionuii MakKCUMaJIbHY 0
CKOPOCTh, HA KOTOPO# KOJIMYECTBO TECTUPYIONUX KAJIPOB, IIPOIIIE/I-
mux depe3 DUT, paBHo Koju4decTBy KaJIpOB, OTIIPABJICHHBIX €My C
TECTUPYIONIETO 000Dy IOBAHUS.

ToS
Type of Service (tun obcmykupanust). Habop u3 4eTbIpéxOUTHBIX
duraros B 3aronoBke [P-makera. OHE 7a10T BO3MOXKHOCTE TPUKJIA/T-
HOM TIporpamMme, Tepealolieli Januble, COOOIUTL CeTH TUIl TPeby-
€MOI'0 CETEBOT0 OOC/IYKUBAHUSI.

Traceroute
[Iporpamma, mpeHAZHATEHHAS /TS OTIPE/IETICHNsT MApIIPYTOB CJIe-
nosanus janubix B cersix TCP /TP, ocrosana na nporokose ICMP.

UDP
User Datagram Protocol (1poTokos mosib3oBaTeIbCKux Jgefirarpamm).
OTO TPAHCHOPTHBIN IIPOTOKOJ JjIsd IE€peJiadn JaHHbIX B ceTsax [P,
obecrievnBaeT HEHAIEKHYIO JIOCTABKY COODIIEHNI Oe3 yCTAHOBKH CO-
eJIMHEHNUST C TIOJTY9aTe/IeM.
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VLAN
Virtual Local Area Network (Bupryanbaas jokagbHast ceTb). [Ipes-
cTaBJIsieT COOOI T'PYIIY CETEBBIX YCTPOICTB, KOTOPLIe (OYHKITMOHN-
PYIOT TakK, KaK OyJTO OHU MOJK/IIOYEHBI K OJHOMY CEIMEHTY CETH.

VLAN ID
VLAN Identifier (VID). 12-6urubiii upentudukarop VLAN, koro-
polii onpesienén B craggapre 802.1Q [9]. Onosnavno ompesessier
VLAN, KoTOpOi#t TpuHAITIEKUT KAJIP.

VLAN Priority
Tpu 6ura, KoTOpbIe coep:kaT WHMOPMAIINIO O MPUOPUTETE Kajpa.
BosMoxkHO BOCeMb 3HaUEHUiT IpHOpUTETA.

KananbHbIll ypoBeHb
Data Link layer. IIpeanasnatien fijisi obecriedeHus B3anMOIeiCTBU
cereil Ha PUUIECKOM YPOBHE W KOHTPOJIA 38 OIIMOKAMH, KOTOPbIE
MOT'YT BO3HUKHYTh. KaHa/bHBII yPOBEHb MOXKET B3aUMOIEHCTBO-
BaThb C OJHUM HJIN HECKOJbKUMHU (PU3MIECCKUMU yPOBHSIME, KOHTPO-
JIUPYs UX U YIPABJAsS 3TUM B3aUMOICHCTBUEM.

Ob6yuaromuii Kaap
Kanp, xoroperit umeer ommuakosbie MAC-ampeca oTmpaBuTess n
oty dareisi. Korma KoMMyTaTop moJIydaeT Takoi KaJp, OH OT(OUIIb-
TPOBBIBAET €r0, T.K. BBIXOJHOM MHTEepdEiic COBIATAET CO BXOIHDBIM.
IIpu srom kKommyTaTop cunrbiBaeT MAC-agpec oTpaBuTesist U 3a-
nmoMuHaeT nHTepdeiic, ¢ KOTOPOro OH ObLI MOy YeH.

CereBoii KOMMyTaTOP
VeTpoiicTBO, UCITOIB3yeMOe It COSTMHEHNST HECKOIBKIX Y37I0B KOM-
nbtoTepHoit cetn. [lepeaér maHHbIE HEITOCPEICTBEHHO [TOJTY IaTeTO.
Paboraer na kanasmbHOM ypoHe mojesn OSI.

CeTeBoii KOHIIEHTPATOP
VeTpoiicTBO, UCHOJIb3yeMoe JIjid O0beIMHEHUS HECKOJbKUX Y3JI0B
KOMIbIOTEpHOI ceTu. Bce ycTpoiicTBa, MOAK/IIOUEHHBIE K TOPTaM
KOHIIEHTPATOPA, MOJIYYAIOT OJHY U TY K€ HH(POPMAIIUIO.
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CeTeBoii ypoBeHb
Network layer. Ilpennasmatien mjisg omnpefesieHusl IIyTU HEPEIAtn
ganabix. OTBeYaeT 3a TPAHCIILIUIO JIOTUIECKUX aJ/IPECOB U UMEH B
dusngeckue, onpeeeHne KpaTIafimx MapiipyToB, KOMMYTAITHIO
U MapUIPyTA3AINIO, OTCJIC?KUBAHNUE HEIIOIAJI0K B CETHU.

TpancnopTHbBIT YPOBEHD
Transport layer. ObecrieunBaer HaAEKHYIO TPAHCIIOPTUPOBKY ITaKe-
TOB MEZK/1y ABYyMA KOHECIYHBIMU TOYKaMHU CETH. HeCMOTpH Ha TO, 9TO
[IPOTOKOJIBI HUYKHETO YPOBHS MPOBEPSIOT MPABUILHOCTD BBIIOJIHE-
HUS KaKJIO ollepaluu Ipu liepejiade JaHHbIX, Ha3HAYEeHUEe 3TOrO
YPOBHS COCTOUT B JOMOJIHUTEIHHON IIPOBEPKE MPABUJILHOCTU IIE€pe-
JIABAEMbIX JIAHHDBIX.

dusuyeckuii ypoBeHb
Physical layer. IIpeanasnaden HEOCPEACTBEHHO s IePeIadn 10-
TOKa JaHubix. OCyIIecTBIgeT nepegady JIEKTPUIeCKUX WU OITH-
YeCKUX CUTHAJIOB B KabesIb W UX NpUEM U mpeobpa3oBanue B OUTHI
JAHHBIX B COOTBETCTBUN C METOIAME KOTUPOBAHUS ITU(PPOBBIX CUT-
HaJIOB.
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1. OBIIIVE CBEJAEHMN

1.1. Tecrep-anaymzarop 10 Gigabit Ethernet Bepkyr-ETX coorser-
cTByeT TpeboBaHMWsIM HOpMaTUBHOIO JoKyMeHTa «PJI 45.176-2001 An-
rmapaTrypa CBsI3U, peaJu3yomias (PYHKINN KOMMYTAIUI KaJIpPOB B JIO-
Ka/IbHOI ceTu Ha ypOBHE 3BeHA JAHHBLIX. TeXHUYECKHe TPEeOOBAHUIS.

1.2. IlpeanpusaTue-m3roTroBUTEb:

000 «HTHU-Merporek»

127322, Mocksa,

yi. ddbnoukosa, .21, Kopir. 3

Teu.: (495) 961-0071, (812) 560-2919
www.metrotek.ru
www.metrotek.spb.ru



2. CBUIETEJILCTBO O ITPUEMKE

2.1. Tecrep-anamuzarop 10 Gigabit Ethernet Bepkyr-ETX, cepumii-
HBIII HOMEp , U3rOTOBJIEH
n IIpUHAT B COOTBETCTBUU C 065{3aTe.HbHI:IMI/I Tpe6OBaHI/IE{MI/I rocyaap-
CTBEHHBIX CTAH/IAPTOB, JICHCTBYIOMIECH TEXHUYECKON JTOKyMeHTalluel u
IIpu3HaH I'OJHBIM JJIgd SKCILIyaTalluu.

Havanbuuk OTK

JUYHasd MOJINCH paciudpoBKa MOAIUCH

MecsIIL, TOg,



3. TAPAHTUNHBIE OBSI3ATEJIBCTBA

3.1. IlpennpusgaTre-u3roToBUTE/ b rapaHTUPYET COOTBETCTBHUE Katie-
CTBa TecTepa TPeOOBAHUAM TEXHUUIECKUX YCJOBHI IIPU COOIIONEHNN 110~
TpebuTeseM YCI0BUN U IPABUJ TPAHCIIOPTUPOBAHNS, XPAHCHUS U IKC-
IUIyaTalluy, yKa3aHHBIX dKCIUIyaTallMOHHON JIOKYyMeHTAIe.

3.2. TapaHTHiiHBIIN CPOK SKCITyaTallid — 12 MeCsilieB ¢ MOMEHTa
BBOJIA TeCTepa B SKCILJIyaTaIUIO, HO He OoJiee 18 MecsieB ¢ MOMEHTA
OTI'PY3KHU ITOTPEOUTETIO.

TapanTuiiabii cpok XpaHeHUs: — 6 MeCAIeB CO JTHsI U3MOTOBJIEHUS
TecTepa.

3.3. IlpeanpusTue-u3roroBUTE b 0053aHO B TEYEHUE CPOKA rapaH-
TUU TPOU3BOJINTH OE3BO3ME3THO 3aMEHy WU PEMOHT TecTepa, B TOM
qHCJIe eCJIM B Te€YEHUEe ITOTO CPOKa MmoTpedburesieM Oymer 0OHApYKEHO
HEeCOOTBETCTBUE Tpe6OBaHI/IH1VI TEXHNYECCKUX yCHOBI/Iﬁ.

Brumanue! Bea npedsasaeHus nacnopma npemen3ul ¥ Ka-
wecmsey pabomuv, mecmepa He NPUHUMAIOMCA U 2aPaHMUTHBLT
pPeMOHM He NPOU3BOAUNCA.

JlaTa peajuzanuu TecTepa

ITocraBiuk

TOIMUCH



4. CBEAEHU A O PEKJTAMAIINAX

4.1. B cinyuae orkaza Tectepa B paboTe WM HEUCIPABHOCTU €rO
B II€PUOJ], TApaHTHIHBIX 00I3aTeIbCTB, & TaKyKe ODHAPYIKEHUT HEKOM-
IJIEKTHOCTH TIPU TEPBUYIHON MPUEMKE TecTepa MOTpeduTeeM JTOJKEeH
OBITH COCTABJIEH AaKT O HEOOXOAMMOCTH PEMOHTA W OTIPABKU W3/IEJIHA
N3TrOTOBUTEJIIO.

B akTe mo/KHBI OBITH yKa3aHbBI CJIeAYIONINe TaHHbIE:

— obo3Hadenue TecTepa, 3aBOJICKOI HOMEp, JaTa BBIIYCKa M JaTa
BBOJIA B 9KCILIYaTAINIO;

— HaAJIU4YMe 3aBOJCKUX ILIOMO;

— xapakTrep Jedekra (MM HEKOMILUIEKTHOCTH ).

AKT BbICBITAETCS TIO aJipecy, yKazanmnoMmy B mynkTe 1.2 Tlacmopra.

4.2. PexjraManuio Ha TecTep He MPeIbaBISIOT:

— II0 UCTCYEHUM TI'apaHTUHHOIO CPOKA;

— IIpU HAPYIICHUH HOTPEOUTEIEM IPABUII SKCILIyaTAIlUN, TPAHCIIOP-
TUPOBAHUS U XPaHEHUs, IIPEIYCMOTPEHHBIX PYKOBOJICTBOM II0 9KC-
[Ty aTallum.
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