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1. O6bwme ceBepeHun

Tectep-aHanusatop Bepkyr-ETX nmpemHasHaueH [Ji1 MPOBEIEeHMS] aHauM3a U OUarHOCTUUECKOTO
TeCTUpPOBaHMSI 060PYIOBaHMS B CETSIX, OCHOBAaHHBIX Ha TexHoymoruu Ethernet. IlpuGop mopmepskuBaeT MOIHbIN
IyarasoH ckopocteit — ot 10 M6ut/c mo 10 I'6ut/c.

PucyHok 1.1. BHewHuli sud mecmepa-aHanuzamopa bepkym-ETX

1.1. O6nactb npuMeHeHUs

e TlacropTv3alus KaHaJOB M [OMAarHOCTUKA HEUCIIPABHOCTEN B CETAX, MCIOIb3YIOIUX TEXHOJIOTUIO
Ethernet co ckopoctamu 10/100/1000 M6uT/c u 10 T'éuT/C.

e [IpoBepka COOTBETCTBMS KAUeCTBA ITPEAOCTABISIEMBIX YCIYT COTIAIIEHNIO 00 YPOBHE 00C/TysKMBaHMST SLA
(mnst cyk6 Voice over IP (VoIP), Video over IP).

1.2. OcHOBHbIe BO3MOXHOCTU

1. UuTepdericor:
— 10G Ethernet: SFP+;
— 1G Ethernet: SFP (1000BaseX) / R]-45 (10/100/1000BaseT);
- LAN 10/100 BASE-T;
- USB1.1/2.0.

2. TectupoBanue B cOOTBeTCTBUM ¢ MeToayKoi RFC 2544 [3]:



- IPOIyCKHAasI CIOCOOHOCTD;
- 3aJepxKKa;
- YpOBeHb IIOTEPh KaJPOB;

- IIpepdesibHAsl HarpyskKa.
3. TecTupoBaHue ceTeil o pekoMmeHaauuu Y.1564.

4. Usmepenue KkosddunyeHnta 6uToBbix ommbok (BERT) Ha ¢u3uveckoM, KaHAJIbHOM, CETEBOM
Y TPAHCIIOPTHOM YPOBHE C MCIIOJIb30BaHMEM CTaHOAPTHBIX M 3aJaBaeMbIX II0JIb30BaTe/leM
MOCJIeI0BaTeIbHOCTE.

5. Mopmepskka TexHoaorumu Q-in-Q (VLAN Stacking): BctaBka 1o 3-x VLAN MeTOK. BO3MOKHOCTb 3aJaHus
npuopurteta VLAN, VLAN ID.

6. [logoep>kka MHOTOITPOTOKOJIbHOM KOMMYTAIMM [0 MeTKaM: BCTaBka g0 3-x MPLS meToK.
7. Opraamusanus nuieiida Ha GpMU3UIECKOM, KaHAJIbHOM, CETEBOM M TPAHCIIOPTHOM YPOBHSIX.

8. PeskuM MHTE/UIEKTYaIbHOTO TIOJCKA YCTPOCTB: 06HApykeHMe Apyrux ycTpoiicTB BepkyT-ETX, BepkyT-ET
mmyu BepkyT-ETL B ceTu ¢ mocieqyonyM BKIIOUeHMeM Ha HUX peskuMma «Illneiid» KaHAIbHOTO, CETEBOTO
WJIX TPAHCIIOPTHOTO YPOBHS MOCPEACTBOM MpoToKoaa OAM.

9. TeHepanysi ¥ aHa/M3 HECKOJbKMX IMOTOKOB AAHHBIX HJISI TIPOBEPKM PabOTOCIIOCOOHOCTM M KauecTBa
obcaykuBanus (Q0S) pasaIUUHbBIX YCIYT.

10. Yrpasnenne npubopom 1o rnpotokoay TELNET.
11. OTobpaskeHue pe3yabTaTOB TecTUupoBaHus uepes WWW-unTepdeiic.
12. i3mepeHMe NaKeTHOTO IKUTTEPA.

13. 3sMepeHue IapaMeTpOB ceTeii Iepemauy OAaHHBIX C TOYHOCThIO, COOTBETCTBYIOIIEi TpebGoBaHMUSIM
ITpukasza N2870 MunucTtepcTBa 111ubpoBOro pasBUTHS, CBSI3U M MACCOBBIX KOMMYHMKaluii Poccuiickoit
®enepanum ot 19.12.2019 ropa.

14. C60op u oTobGpaskeHMe CTATUCTUYECKON MHDOpMAIMK 1Mo MPUHMMAEMOMY U IepefaBaeMoMy Tpaduky
Ha (pu3Myeckom, KaHaJTbHOM U CETEBOM YPOBHSX B COOTBETCTBUM ¢ MeToAMKoi RFC 2819 [4].



2. Komnnektauus

KommiekT nmocTaBky 3aBUCUT OT 3aKasa U l'IpI/IBe,ZléH B I1aCIIOpTe.

3. YcnoBHble 0603Ha4YeHUs1 U COKpaLLeHUs

B TekcTe pykoBopacTBa 6e3 paciundpoBKyu 6YIYT IPMMEHSIThCS COKpallleHus], TPMBeIEHHbIE B TAOIMIIE HILKE.

Tabnuya 3.1. CokpaweHus

CoxkpaleHue KommeHTapnii

DUT Device under test (TecTupyemoe yCTpOiiCTBO)

NUT Network under test (TecTupyemasi CeTb)

SLA Service Level Agreement (CorJarnieHye 06 ypoBHe 00CTY>KMBaHMSI)
QoS Quality of Service (KauecTBO 06CTY>KMBaAHMS)

[TIK [TepcoHanbHbBIN KOMITBIOTED

1o ITporpamMmHOe obecrieueHme

LI LleHTpanbHbI IIPOLIECCOP




4. Mepbl 6e3onacHOCTH

4.1. O6wme ykasaHus

e Jlo Havasa paboThI C TeCTepOM-aHann3aTopoM bepkyT-ETX BHUMATETbHO U3YUMTE HACTOSIIEE PYKOBOJICTBO
110 3KCITyaTaluu, Ha3HaueHye KIaBUIIl KJIaBMaTypbl, BHEITHUX Pa3bEMOB M COCTABHBIX UYacTeit TecTepa.

e Ilepen MCIOMb30BaHMEM HEOOXOAMMO BbIIEPKATh TECTEP B HOPMAJIbHbBIX YCJIOBUSIX HE MeHee 2-X 4acoB.

o  YI0BMS 3KCIUTyaTalMy AO/DKHBI COOTBETCTBOBATD YCIOBUSIM, IIpeACTaBJIe€HHbIM B pasmene 19.3.

e IIpm sKcIuTyaTaluu TecTepa JOJKHBI BHIITOMHATHCS 061e Tpe6boBaHMS IIPaBU/I IIOKAPHOI 6e30ITacHOCTH!.
e IIuTaloiias ceTh He JO/IKHA MMETh Pe3KMX CKAUKOB HAIIPSLKeHMS].

e Pamom c pabourM MeCTOM He [TOKHO ObITh MCTOUHMKOB CHM/IbHBIX MAaTHUTHBIX U 3JIEKTPUUECKUX TT0JIEI.

e Heob6xogyumo obeperath TecTep M OJIOK IMUTAHMUSI OT yOAPOB, IMOMAAAHMSI BJIAru M IMbUIA, IJIUTEIHHOTO
BO3[eICTBUSI MPSIMBIX COJTHEUHBIX JTyYeii.

e [Ipu guTENbHBIX ITEPepPbIBaX B pab0Te PEKOMEHIYETCS OTK/IIOYATh TECTEDP U OJIOK MMUTAHUS OT CETH.

. Bo BHemHeM 0JIOKe NIUTaHUSI TecTepa MMeeTCd OIlaCHOe OJId >XM3HUM Hallps)KeHue. BaﬂpemaETCH
SKCITyaTaums 6JI0Ka IMUTAHUS C MOBpEXIEHHBIM KOPITyCOM.

e Buumanme! Bo nzbeskaHyue BbIXOJa U3 CTPOS U3MEPUTENTBHBIX MHTEPEICOB 3aIpeniaeTcsl UCI0Jb30BaTh
MpMOOP B CeTSIX ¢ (DaHTOMHBIM (HEYIIPAB/ISIEMBIM VIV HEOTKIIOUaeMbIM) HaIIpsKeHMeM muTanus PoE.

4.2. dnekTponuTaHue

OMeKTpONMMUTaHMe TecTepa OCYLIECTB/ISETCS OT BHEIIHero WMMITYJIbCHOTO 6ji0Ka MuUTaHus (ajarrepa)
CO CJIeAYIOUMMM HOMMHAIbHBIMM XapaKTepUCTUKAMM : HanpskeHue 15-19 B, Tok 2,1 A.
AnanTep MoAKIIOUaeTCs K Mpubopy yepes crelnalbHO IIpefHa3HAUEHHBbIN IJI 9TOTO pa3beéM (CM. puc. 5.4).

TIpumeuanue: [y TUTAHUS TeCTepa OT CETU IMEPEMEHHOr0 TOKAa MCIOJb3YiTe TOJNBKO OJOK IUTaHUS,
IOCTaBJISIEMBIit C TPUBGOPOM.

4.3. Nlazep

. 3anpeLuaeTc51 MOAK/II0UYEeHNEe/OTKII0UEHME OIITUUECKOTO BOJIOKHA pn BKJIIOUEHHOM Jja3sepe.

e  3arpemniaeTcsi CMOTPETD B BLIXOTHOE OTBEPCTHME MepefaTUMKa WM B TOPel KOHHEKTOPA, YUTOObI OTIPEeIe/IUTh,
B aKTMBHOM JIM COCTOSIHMM HAXOIOUTCS BOJIOKHO. [IJisT 3TUX Iiejieli CIY>KUT CBETOOVOMHBIN MHIMKATOP
«Laser», KOTOPbIii TP BKIIOUEHHOM Jla3epe TOPUT KpacHbIM (CM. pasmen 5.2).



5. OnucaHnue npubopa

CTpOKa cTaTyca

Bopryr—ETX aucnnen

NakeTHESA [RMTTER
TecToswa noTok
CratmcTHka
Coxpad, AaHHLS

Hacrpodmn  PHoTpumenm  Marspaan

CBETOAWOHbIE
WHAOVKaTOpbI

KnaBmartypa

Metrotek

PucyHok 5.1. Jluyesas narens
5.1. Knasuarypa

Tabnuua 5.1. HasHa4yeHue knasuw Kaaguamypsl

Knasuina Omnucanue

BxioueHuie/8biK0ueHUE Npubopa

s BKIIOYEHUS WM BBIKIIOUEHMS MUTAHUS Tpubopa Heo6XOommMmMo
HaXXaTb U YAEPpKMUBATh KJIABUIILY B TeUueHue 2-3 C.

InasHoe MeH0O

KaBuiira Bo3Bpara B IJIJaBHOE MEHIO 13 JII060ro IMOoAMEeHIO.
@ Bsood

[Ipn BbIGOpE IYHKTAa MEHI0O HakaTie Ha K/IaBMUINY oOecredyBaer
repexoJ, B COOTBETCTBYyWOIee MeHI0. [Ipu BbIOOpe MYHKTa MEHIO,
IT03BOJISIOIIEro BBOAUTh 3HAUEHMS [TapaMeTPOB, HaskaTue Ha KIaBUIIY
obecrieuBaeT Iepexon] B peXUM 3amaHus OaHHbIX. [IOBTOpHOE
HaskaTye Ha KIaBUIIY ITOATBEPXKIAeT BBeIEHHbBIE JaHHbIE U CTYSKUT IJ151
BBIXOZA U3 PEXXMMA 3aaHMs JaHHbIX.




Knasuiia

Onucanue

Jlasep
[lpr HakaTMM HA KIABMIIY HA OJKpaHe BO3HMKAeT COOOIIeHMe
C IpefJjioskeHreM BKIIIOUUTD Jia3ep (B caydyae, ec/iy jia3ep BBIKIIOYEH).

IIpy HaxkaTMu Ha KIABUIITY («da») nazep OymeT BKIIOYEH
M CBETONMONHBIN MHAMKATOp «Laser» (cM. paspmen 5.2) 3aropuTcst
KpacHbIM. BbIKiIloueHMe Jjiazepa OCYILECTBISETCS IMyTéM MOBTOPHOTO

Ha’KaTus Ha KJIIaBUIILY

Q

Ommena/Buixo0

Knasuiia repexopa B mpeapiayiee MeHI0. B pexkuMe 3agaHust JaHHBIX
CIY>KUT JIJ1S1 OTMEHBI BBOJA JAHHBIX.

F1 F2 F4

DYHKYUOHANbHbIE KIABULLU

oF
©

Knasuwu ynpasnenus xypcopom

6160
OE®
O®
66

@ ®®

Knasuwu 660da uugp, 6yke u cumeonos
LIndper, 6YKBBI M CUMBOJbI, KOTOpPble MOXKHO BBECTM C IIOMOIIbIO
undpoBoIt KIaBUATYPHI, TIpeCTaBleHbl B Tab6. 14.9 .

5.2. CBeToanoaHbIe UHAUKATOPbI NMLEBOM NaHeNM

Link Link

Tx Tx

R|X R|X

10G 1G

Test Laser

PucyHok 5.2. CeemoOuodHble UHOUKamopei

Tabnuya 5.2. OnucaHue c8emoOuOOHbIX UHOUKAMOPO8 Suyesoli naHenu

Nugukatop |LiBer CocTostHMEe OnmucaHue
Link 3€eJIEHbIN TOPUT MOCTOSIHHO coefiHeHME C TeCTUPYEMbIM
060pymOBaHMEM YCTAaHOBJIEHO
KpacHbI TOPUT TTOCTOSITHHO coeIHeHUST HeT
- He TOPUT uHTepdelic HeaKTUBEH
Tx 3€eJIEHbIN MUTaeT UM TOPUT ITIOCTOSTHHO UAET Tepesaya MakeToB
- He TOPUT rnepeaya IakeTOB He OCYIIeCTBIISIETCS
Rx 3€eJIEHbIN MMUTaeT WU TOPUT ITOCTOSTHHO UAET IIPUEM ITaKeTOB
- He TOPUT MIPUEM TTaKeTOB He OCYIIeCTBIISIeTCS
Test 3eJIEHBIN TOPUT ITOCTOSIHHO ITPOBOIUTCSI TECTUPOBAHME
3€eJIéHBIN Muraet BKJIIOUEH pesxkuM «IIlneitd»
— He TOPUT PeXUM «Ineiid» BBIK/IIOUEH,
TECTUPOBAHME He IIPOBOIUTCS
Laser - He TOpUT Jlazep BBIK/IIOUEH
KpaCHbIN TOPUT MOCTOSIHHO Jlazep BK/IIOUeH
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CBeTOOMOIHbBI MHAMKATOP, PACIIONOKEHHBI B HMKHEN YacTM MepemHeil IMaHeaM Kopiyca mpubopa,
3aropaeTcs IpyU MOAK/II0OUeHMM BHELIHETO MUTaHUs

3€JIEHBI — aKKYMYJIITOPHBIE 3JIEMEHTBI 3aPSIKEeHbI,
3e/IEHBIN (MUTaHME) — 3apsif], aKKYMY/ISITOPHBIX 3JIEMEHTOB;

3eJIEHBI (MepllaHue) — o0HoBIeHMe Bepcuit I10 mpubopa.

5.3. Ctpoka cTatyca

CTpOKa CTaTyCa COOEPKUT JaHHbIe O CJIEAYIOIINX IMapaMeTpax (CﬂeBa HanpaBo):

3apsig baTapenu;

CKOPOCTb COeOVHeHUs («—» O3HauaeT, 4YTO COeOVMHEHMEe C TeCTUPYEMbIM O06OpPYIOBaHMEM
He YCTaHOBJIEHO);

pexxuMm Iepenaum naHHbIX SFP+ Monyns;
IIPOBOAUMEBIN TECT («—» O3HAYaeT, YTO TECTUPOBAHNME B JAHHbI/I MOMEHT He OCYIeCTBIISIETCS);
YPOBEHb MOILHOCTY CUTHA/lIa Ha IIpUEME;

TeKyIlee BpeMsI CyTOK.

ITpoBoAMMbIE TECTHI 0603HAYAIOTCS B CTPOKE CTaTyca abO6peBMaTypaMu:

THR (throughput)

AHanm3 npoIycKHO# CII0COGHOCTH

LAT (latency)

AHanms 3agepxxKu

FRL (frame loss)

AHanu3 ypoBHS ITOTEPb KaJpoB

BTB (back-to-back)

AHanus npenenbHO HATPY3KU

LB1 (loopback layer 1)

[lIneitd Ha pusudeckoM (TIepBOM) YPOBHE

LB2 (loopback layer 2)

[lIneiid Ha KaHATBHOM (BTOPOM) YPOBHE

LB3 (loopback layer 3)

lIneiid Ha ceTeBOM (TpEThEM) YPOBHE

LB4 (loopback layer 4)

[lIneitd Ha TPaHCIIOPTHOM (YETBEPTOM) YPOBHE

BER (bit error rate test)

Omnpegnenenne Ko3pduieHTa 6MTOBBIX OMIMOOK

PJ (packet jitter)

Onpe,ueneHlAe IMaKeTHOrI'o IKUTTepa

GEN (generate)

I‘eHepaum{ TECTOBOTIO ITOTOKa

J+G (jitter + generate)

OmnpeeneHye MaKeTHOTO IKUTTepa ¥ reHepanysi TeCTOBOTO
TpaduKa 3amyieHbl Ha OAHOM IOPTY

CTR (complex traffic)

T'eHepauys/IpueéM CI0KHOTO TpadmKa

0870

TecTupoBaHMe B cOOTBeTCTBUM ¢ [Ipukazom N2870
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5.4. BHewwHue pa3bEMbI

PacrionokeHye BHENIHMX pPa3bEMOB Ha BepxHeil ¥ OOKOBOi IaHeNIX KopIlyca Ipubopa IOKa3aHo

Ha pUCyHKax 5.3 u 5.4.

PucyHok 5.3. BepxHsis naHesns mecmepa

LAN USB DC IN

) Bl

O--=--4-- =2

N\

PucyHok 5.4. bokosasa naHene mecmepa

MapxupoBKa HasznaueHnne

10G Pasbém g nopxiwoueHuss moayias SFP+. [MogmepkuBaroTcsl Kak MeIHble MOIYJIN
SFP+ RJ-45, Tak u ontuyeckue moxyau SFP+.

1G! PasbéMR]-45 [as1 TOAKITIOUEHUS K TECTUPYEMOMY VCTPOVCTBY WIM CETU
Ethernet/Gigabit Ethernet. CkopocTb nepegaun ganasix — 10/100/1000 M6uT/C.
Pasbém g5 nopximtouenus: SFP-monyneii. [loagmepkmuBaoTCsl Kak MeLHblE MOIYIN
SFP RJ-45, Tak u onTuueckue SFP-momysin.

LAN Pasbém a5 yoaneHHOro yrpaBjaeHUs] TECTEPOM

USB Pasbém a5t moaxmtouenust K IK o mHrepdeiicy USB.

DCIN Pa3bém 119 MOAKIII0UeH S BHEITHero 6;10ka nutanus?® (amamnrepa).

Lindpoit «1» Ha pucyHKe 5.4 0603HaUeHa KHOIKA aIapaTHoro cb6poca.

! TlopT comepxut 2 pasbéma — RJ-45 u SFP. Bo BpeMsI TeCTUpPOBAHMS MCIIONb3YeTCS TOJbKO OAMH

"3 pa3bEMOB.

? HoMMHabHbIe XapaKTePUCTUKM OJIOKA MUTaHUSI MpUBeIeHbl B Ta6/. 19.3, 1 Ha 3TMKeTKe C 06paTHOI

CTOPOHBI ITpUbOPa.

12



5.5. CTpykTypa ynpaBnsiowero MeH

I'naBHOe MeHIo npubopa bepkyT-ETX coCTOUT U3 TPEX MOAMEHIO (Iajee — MEHIO), IIepeKIioyeHe MeKIy

F1

KOTOPBIMM OCYILECTBJISIETCS IIPY Ha’kaTUM Ha KIaBUIIU (bepkyT-ETX Hactpoiikn),

WHCTpYyMEHTBHI), &3 (bepxkyT-ETX U3mepeHus).
1. BepkyTt-ETX HacTpoiiku.

EEl —— SR - L—40dBmm _ 15:04

Bepryr—ETX
HacTtporkm

MapaMeTpy CeTH

MapameTpy WMHTepfercos
YcTaHoBKKM nprbopa

MNpoprnm
fMor

HacTpoikk  MHoTpumMeHTw  MsmMepeHuA

PucyHok 5.5. Merto «bepkym-ETX Hacmpoliku»

2. bepkyT-ETX UHCTpyMeHTHI.

1 100G ER - 0.5%dBm  06:58
Bepryr—ETX
HHCTpyMeHTH
MapupyT
DNS

ARP mMoHuTOp
TCP kaMeHT
Wnekgp

HacTpolikk  MHCTpymeHTH  MamepeHWA

PucyHok 5.6. Merio «bepkym-ETX UHcmpymeHmbi»

3. DbepkyT-ETX M3mepeHus.
=l — — - 22:59

bepryrt-ETX
HamepeHna

CnoxHein Tpapuk
BERT
Bapuauua zagepxkm
leHepaToOp Tpapuka
CTaTHCTHUEA
CoxpaH. paHHBe

Hactpobike  MHoTpymenTe  Mamepenus

PucyHok 5.7. Merio «bepkym-ETX UsmepeHus»

(bepkyT-ETX
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5.6. CocTosiHMe TecTMpoBaHUS

B Ta6nuiie pe3yabTaTOB GOMBIIMHCTBA TECTOB eCTh cTober «CocTostHue» («COCT»), B KOTOPOM BbIBOIUTCS
MH(OPMAIVS O COCTOSIHUM TeCTUPOBAHMSL.

E 106G 5E - —2.0dBm__ 20:34
TecT KoOHpUMrypaumu;: cepBuc 1
# IR M6/c FTD.mc FD¥.mc FLR.¥ CocT
Tect CIR
1 10,00 0,00 0,00 0,00 Ok
Tect CIR/EIR
Gr 11,00 0,00 0,00 0,00 Ok
Traffic policing
Gr 13,50 0,00 0,00 0,00 CSon

Crapt (a4 el Coxp,/2arp,

PucyHok 5.8. Pesynemamsi mecma KoH@uypauuu

«OK» TecT ycrienrHo 3aBepiiéH.

«Cboii» Bo Bpems TecTa Mpou301Ia OlnubKa.

«OT™M» TecT 6BLT OTMEHEH IIOJIb30BATENIEM: B IpOLlecCe BBIMOJMHEHMS TecTa Obia HaskaTa
knaBuiia «CTom».

«[Ipep» Tect 6511 TpepBaH. Harpumep, mporasno coeiHEHME C TeCTUPYEMBIM 000pyIOBaHKEM.

«H/O» TecTupoBaHMe HAYalI0Ch, OLHAKO JaHHbIE HA IIPMUEM elle He ITOCTYIIIIN.

«<Kmy» TecT B ouepeiy Ha BbITIOJIHEHME.

«Hact» BrimosiHsIeTCst HacTpoiika mpmubopa. DTO COCTOSTHME BO3HUKAET 1epes, COCTosiHMeM «TecT».

«TecT» TecTupoBaHue IPOBOAUTCS B JAHHbII MOMEHT.

14



6. BknoueHue nasepa

st IIpoBeaeHnss TeCTUPOBaHMS C OIITUYECKMM COeAMHEHMEM Jia3ep OOJ/DKeH OBITh BKJ/IIOUEH. HOpH,Z[OK
BKIIIOUE€HMS JIa3epa:

1. YcranoButh ontuueckuii SFP/SFP+ Moy/ib B COOTBETCTBYIOLIMIA MTOPT Mpubopa (cM. puc. 5.3).

2. V6eouThCs, UTO Jia3ep BBIKIIOUEH: CBETOAMOOHBIN MHAMKATOP «Laser», pacIiojOoKeHHbIM Ha IepemHeii
MaHesM KopIiyca nmpubopa (cm. puc. 5.1), He TOpuT.

3. [logK/II0YNTb BOIOKOHHO-ONITUYECKYIO IMHUIO K Monyt0 SFP/SFP+.

4. B myHKTe MeHIo «HacTpoiiku» = «[lapameTpbl uHTepdEiicoB» = «PekMM» YCTAaHOBUTb COOTBETCTBYIOLIYIO
CKOpOCTb [Jis IopTa (CM. pa3gen 7.2).

5. BRIounTh saszep, HakaB Ha KJIaBUILY @ (cMm. paspmen 5.1) wiIM UCIIONBb3ys KOMAaHIbl YyAAJTEHHOTO
yrpasieHust (cM. pasgen 15). IIpy BKIIOYEHHOM Jia3epe CBETOOMONHBIN MHAMKATOp «Laser» Oymer
MOCTOSTHHO TOpPeTh KPAaCHbIM.
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7. Hactponku

7.1. NapameTpbl ceTu

Ea 1000 — - 0Z:55
MapamMeTpw ceTH
TecT
DHCF Bwkn
IP agppec 192,168,10.2
Macka nopgceTn 255,255,.255.0
Wraw=z ©,0.0,0
DNS ©,0,0,0
TecT LAM

PucyHok 7.1. Mento «[lapamempei cemu»

IMopT BrI60p mopTa OJ1s1 HAaCTPOJiKM: TecTOBbIN M LAN.

DHCP IMpu BRIOUeHUM 9TON (PpyHKUMM IP-ampec mopra, Macka nomcetu, IP-agpec muosa

u IP-agpec y3ma, KOTOpPBIA comepskuT 6asy DNS, 6ymyT mpemocTaB/eHbl TeCTePY
cepsepom DHCP aBTOMaTmyecku.

IP-anpec [P-anpec niopra (TecroBoro mwiu LAN), mapamMeTpsl KOTOPOTO HACTPauBaKOTCS.
YcraHoBuTh [P-afipec MOKHO OZHUM M3 IBYX CIIOCOOOB:
— BBectu I[P-ampec BpyuHyo (npu 3TOM NyHKT MeHI0 «DHCP» pomkeH
HaXOAUTHCS B COCTOSIHUM «BBIKII»);
— mnonyuuth IP-agpec mo mporokomy DHCP, BbibpaB myHKT MeHi0 «DHCP»
F2

un

Ha’XaB Ha KJIaBUITY

2 CexyH[I.

(«Bxii»): momydeHHbI agpec 6ymeT KOPPEeKTHBIM,

ecaM 0ToOpas3suTCS B MyHKTe MeHI0 «IP-ampec» 1o McTeueHMn He Gosiee uyem
1_

Macka nomacetu Omnpenensier, Kakast yacTh IP-afpeca, yKa3aHHOTO B IIPEAbIAYIEM ITYHKTE, OTHOCUTCS

K azapecy CeTH, a KakKas — K agpecy y3ja B CeTu.

[Inr03 IP-angpec nuito3a.

DNS IP-ampec y31a ceT, KOTOPbIit cComepskuUT 6a3y JaHHbIX DNS.

Ipumeuanue: 1P-agpec numosa u [P-agpec ysna ceTu, KOTOpbIN comepkuT 6asy maHHbIX DNS, 3amaroTcs

HEe3aBMCHMMO IOJISI KaXXA0ro IopTa.

16



7.2. NapameTpbl uHTEpdeiicoB

i 100 — - 23:00

MNapaMeTpy HMHTeppercoB

HuTeppeinc EEE-S

Pexim AeTocorn. (1G)
MAC appec 00:21:CE:10:03:31

ABTOCOM .
VLAN
MPLS
Tecr LAN

PucyHok 7.2. Merio «[Tapamempsbi uHmepgelicog»

WuTepdeiic Bri60p uHTEpdeiica Ojs1 HaCTPOKU
Pexxum Bsi60p peskuma paboThl MHTEpdeiica:
e 10G: gnsg nmopta 10G ¢ mogynem SFP+ ycraHaBnauBaetcs ckopocTs 10 ['6ut/c;
e 10G (WAN): WAN-peskum — BapuaHT 10G Ethernet, aganTupoBaHHbIN AT pabOTHI
B ceTsix OC-192;
e Asrocori. (1G): pesxxum aBTOocoriacoBanus ajis rnopra 1G;
e 1000/100/10: ycranoBKa (purcupoBaHHOM ckopoctu 1000 Méwut/c, 100 Méut/c mimn
10 MéwuT/c gyist mopta 1G.
IMpu BI6OpE «ABTOCOTI. (1G)» CTAHOBUTCS AOCTYITHBIM ITYHKT MEHIO «<ABTOCOTJI.».
MAC apgpec MAC-anpec nmopta (A winu LAN), mapaMeTpbl KOTOPOI'O HaCTPauBaioTCsI .

ABTOCOTI. ITepexon B MeHIO «<ABTOCOI/IaCOBaHME.
VLAN ITepexon B MeHI0 «VLAN».
MPLS IMepexon B meH0 «MPLS. HTEepdeiic A».

7.2.1. AsTocornacosaHue

Bl 100 —— — 11:28
ABTocorn.
1000 WAL
100 Brn
1¢ Bkn
Bhikn Brn

PucyHok 7.3. MeHto «Aemocoenacosarue»

[J1st yCTaHOBKM COENMHEHMsSI C TeCTUPYEMbIM 060PYIOBaHMEM B PEKMME aBTOCOTIACOBAHMS HEOBXOIMMO

BbI6paTb npenrnodmuTaemMbie CKOPOCTU COeAMHEHMA C IIOMOIIbIO K/JIaBUIIT il n = .

5 TIpv HaskKATUY Ha KJIABUIITY al (TIo ymomuaHu10) B KauecTBe Tekyiero MAC-anpeca nopcrasisiercst MAC-

aJipec IopTa, yKasaHHbI B MeHI0 «VIHpopmaIms».
17



CoenyHeHMe OyIeT YCTAHOBJIEHO TOJBKO B TOM C/Iyyae, e€CIy Ha ITPOTMBOIIOJOKHOM KOHIIE TaKKe
MCIIONb3YyeTCsl aBTOCOTIacoBaHMe, M Kak MMHMMYM OZHA IMpearnouynTaemMas CKOpoCTb coBnagaet. CoegyHeHMe
YCTaHaBIMBAETCS Ha MPEAIIOUMTAEMON CKOPOCTU, MaKCUMAJIbHO [T 000UX YCTPOICTB.

7.2.2. VLAN
Ed — — - 01:28
VLAN
VLAN [
ID 4095
Mpuvoputer ©
40894
Mpuopnter ©
4083
Mpuopmter ©
Brrn 1 2 3
PucyHok 7.4. Mexto «VLAN»
VLAN Br1i60op kommyecTBa MeToK: 1-3, Boiki. Bei6op 6osee ogHoro VLAN o3HadaeT, 4YTo IpmubOp
o6yzmeT paboraTh B pexkume Q-in-Q ¢ 3aJaHHBIM KOJIMYECTBOM METOK.
ID 12-6uTHblit ugenTuduratop VLAN, npeactasiseTr co6oit unciao ot 0 mo 4095. OgHO3HAUHO

omnpenensieT VLAN, KoTopoii mpuHaaaeskuT kaap. HyneBoe 3HaueHne VLAN ID nokassiBaer,
YTO MAHHbBIA Kaap He Hecér mHopmauuyu o VLAN, a comepXuT MHGOPMAIMIO TOJIBKO
o ipuopuTteTe. Eciu 3HaueHne VLAN ID ycTaHOBI€HO paBHBIM 1, TO IIPY IPOXOe yepes IMopT
ceteBoro kommytatopa 3HaueHue VLAN ID nns atoro kazpa 6ymeT yCTaHOBJIEHO PaBHBIM
VLAN ID nopra.

[Ipuopuret IMose, KOTOpOe ompepensieT mpuoputeT Tpaduka. CymiecTByeT 8 3HaueHuit mpuoputeta ([9]),
COOTBETCTBYE MEXIY ITPUOPUTETOM M TUIIOM TpadiKa MMpeICcTaBleHo B Tabs. 14.1.

Ecmn HactpamBate VLAN-meTku B MeHI0 «IlapameTpsl MHTepdeicoB», TO HaHHAsT HACTpoOiiKa Oymer
MIPUMEHSITBCSI KO BCEMY CJIy’KeOHOMY, <«HE TeCTOBOMY» TpaduKy, KOTOpbIi OTIpaBiaseT mpubop. s
TEerMpoBaHMsI TecToBoro Tpaduka Heobxomumo HacTpamBaTb VLAN-MeTKM B IapaMeTpax 3arojoBKa
BBIOPAHHOIO TecTa.

7.2.3. MPLS
o —— - 01:09
MPLS
Mprem

Agpec LSRE: 0,0,0,0
lepegada He cHOHbBMMUYPHWPOBAaHS

NpLéM HEe CHOHPUMYPMPOBaH

PucyHok 7.5. MeHto «MPLS»
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Ilepenaua

IMepexop B MmeHIO «Ilepenayas.

[Tpuém

IMepexop B MeH10 «[IpaBusia mpuéeéman.

Takske Ha 9KpaHe oTobpaskaTcs napametrpbl MPLS, 3aganHbie B MeHIO «[Ipuém» u «I[lepegauax.

EE — ER — —27.4dBm 12:33
MNepepava
Agpec LSE RN
Mpaevne  Boikn
IP nopgcetnn 9.0,0,0
Macka nopgcetTn 255%,.255,.255.0

CTeKk MeTOK

PucyHok 7.6. MeHio «[llepedaua»

Apnpec LSR [P-agpec mMHTepdelica MapHIpyTH3aTOPa, OCYIIECTBIISIONIET0 KOMMYTAIMIO IO MeTKaM,
K KOTOPOMY HOJK/IOUEH Mpuoop.

[TpaBmio BriioueHne/BbIK/IIOUEHME TTPABM/Ia Ha OTITPABKY IMaKeTOB B MOACETh, IapaMeTpbl KOTOPOJi
3aJ1a10TCS HIDKeE.

IP noaceTtu IP-anpec nnoncetu.

Macka nmogcet | Macka moaceTHu.

CTexk MeTOK ITepexon B MeHIO «CTEK METOK».

Ed —— ER — —27.4dBm 12:34

CTek meTOK
2
MeTtrka 9
MPLS CO5 ©

TTL 128
MeTtrka 9
MPLS CO5 ©

TTL 128
MeTtrka 9
MPLS CO5 ©

TTL 128

Bhikn 1 2 32

PucyHok 7.7. MeHto «Cmek memok»

Koi-Bo MeTOK

Br160p KomyecTBa MeTOK (OT 1 10 3), KoTOpoe 6yeT mo6aBIeHO B ITepeTaBaeMblii IaKeT.

MeTtka

3HaueHMe MeTKU.

MPLS COS

Kiacc o6cny>kuBaHMs akeTa.

TTL

Bpems >ku3HM 1MakeTa ¢ METKOJA.
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EEd — ER - —27.4dBm  12:35

MNpaeuvna npuema

Kon—Bo mMeToK

Metka 1 ©
Metka 2 ©
Metka 3 ©
Brikn 1 2 3

PucyHok 7.8. Merto «[lpasuna npuémax»

Komn-Bo meTOK

Bp160p KOMMUYECTBA METOK B IPUHMMAEMbIX ITAKETAaX.

Mertka 1, MeTKa 2, MeTka 3

3HaueHMe MeTKMU.
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7.3. YcTtaHoBKM npubopa

7.3.1. Hactpoiika aucnnes

EaE 1000 — - 03 45

[vcnnen v np.

H 14 %
Aprocte HHEE

3eyk knaevu Bwokn

PucyHok 7.9. Metr «fucnaeli u np.»

SIpROCTb MHIMK.

N3meHeHMe SAPKOCTU CBETOOMOOHBIX MHANKATOPOB JIMLIEBOV MaHeIn KopIryca l'IpI/I60pa.

SIpKOCTD

N3meHeHMe SPKOCTU ITIOACBETKNM 3KPAdHa.

3BYK KJIaBUII

BriiroueHne/BeIK/IIOUEHNME 3BYKA HAXKATUS KJIaBULIL.

7.3.2. OCHOBHbIE HAaCTPOMKHU

E=d — ER — —27.4dBm  12:42

OCHOBHRE HACTPOHEM
Aawk RUS

flata 20-01-2011

12:42:50

PucyHok 7.10. MeHro «OCHOBHbIe HACMPOUKU»

SI3BIK CMmeHa s13bIKa MHTepdeiica.
Hara YCcTaHOBKa JaThl.
Bpems YCTaHOBKa BpEeMEHN.
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7.3.3. CUHXpOHU3aLUUA BpEMEHU

B npu6ope BepkyT-ETX peann3oBaHbl He3aBUCSIIME IPYT OT IPYra Yachl MOJIb30BATEIbCKOTO MHTEpdeTica
M Yachl, UCIIOJAb3yeMble I M3MepeHUsl 3a/iepkKKU Tepefadyu MakeToB B OJHOHAIIpaBAeHHbIX TecTax. Yachl
M0JIb30BATEIbCKOTO MHTepdeiica HacTpauBawTCI B MeHI0 «OCHOBHbIE HACTpOJikuM» (cM. pasmen 7.3.2).
Hactpoiika 4acoB, MCIIOAb3yeMbIX AJ15I MU3MEPEeHMs 3a[,eP>KKU Iepefadyy TakeTOB B OSHOHAIIPABIEHHbIX TeCTaX,
IIPOM3BOAMTCS TOJIBKO C IIOMOIIbI0 MeHI0 «CMHXPOHM3ALMs BpeMeH*» C MUCII0/Ib30BaHMeM IIpoTokoaa PTPv2,
peai30BaHHOTO B COOTBeTCTBMM co craHgapTom IEEE 1588.

Cragpgapr IEEE 1588 mpepmonaraer, uro 1potokoa PTP mpepocTaBisieT CTaHOAPTHBIA METO[,
CHMHXPOHM3ALMUM YCTPOIMCTB B CETU C TOYHOCTHIO Bbilie 1 MKC (mo 10 Hc). TaHHBIM MPOTOKOI ob6ecrieunBaeT
CUMHXPOHM3ALMIO BEIOMBIX YCTPOVICTB OT BEAYINETO, YIOCTOBEPSSICh, UTO COOBITUS 1 BpeMEHHbIE METKM Ha BCEX
YCTPOMCTBAX MCIIONB3YIOT OOHY M Ty K€ BpeMeHHYI0 6a3y. B mpoToKoje MmpemyCMOTpPEHbI IBe CTYIIeHWU s
CMHXPOHM3ALMM YCTPOICTB: OINpede/ieHre BeIyIero YCTPOiiCcTBA M KOppeKuus pasbera BO BpeMeHH,
BBI3BAHHOTO CMellleH)eM OTCYeTa YacOB B KaXKI0M YCTPOICTBe U 3aJiep>kKKaMU B Iiepefiaue JaHHbBIX 10 CETHU.

PasHuila BO BpeMeHM MEXIY BeAylIMM M BeIOMBIM YCTPOMCTBAMM SIBJISIETCSI KOMOMHAIMEN cMeleHUs
OTCUEeTAa YaCOB U 3a[IeP>KKM ITepefau CMHXPOHU3MPYIOIIETO COOOIIEeHMS.

DYHKIMS CUHXPOHM3AIMY BPpEMEHM TTO3BOJISIET IMTOYUMTD O0JIee TOUHbIE Pe3y/IbTaThl OAHOHAIIPABIEHHOTO
TecTa IpM aHamm3e 3amepskku 1o Metomuke RFC 2544, a Takke IIpM TeCTMPOBAHUMM B COOTBETCTBUU
¢ pekoMeHganyei Y.1564 v mpoBegeruu tecta «I[Ipukas 870».

EEd 1000 LX ETE 16 07

CHHXPOHHBEIL[HFI BpemMeHH

Bunonuarte [JIE]

MHkancynaumwa UDP
IP mactepa 0,0.0.0

Peximm EZE
doMen 9
WHpopmauma
Her la

PucyHok 7.11. Merto «CUHXpOHU3AUUS 8peMeHU»

WHkancynsaums Bri6op Tuna mukancynsuuu: UDP uiu Ethernet.

IP macTepa IP-afmpec cepBepa TOUHOTO BpeMeHMN.

Pexxum Bri60p pesxkuma paboThl mpoTokosa PTPv2: E2E mau P2P.
HomeH Homep momeHa.

Vudopmanys IMepexon B MeHIO «VIHGOpMAaIMS».

IMoce BBITIOJTHEHMS BCEX HACTPOEK M Ilepexosa B MeHI0 «THbopMaiysi» Ha 9KpaHe 0TOOPa3mUTCs COOOIIeHMe
«O)KI/I,ILaHI/Ie CUMHXpOHM3aumum», KOTOpOe O3Ha4daeT, 4YTO HpI/I60p IbITAETCSA BBIIIOJIHUTD CUHXPOHU3AIINIO
CUCTEMHOTO BpEMEeHM C CepBepOM TOYHOTO BpeMeHM. B cjlyyae yCIEIIHOM CMHXPOHM3alMM Ha 3KpaH Oyner
BbIBeJleHa MH(OpMalys 0 HacTpoiikax cepBepa TouHOro BpeMmeHu (Master) u ocHoBHoOro cepBepa (Grandmaster),
a TakKe 3HaUeHMs nosieit «CMelneHue» 1 «3agepskka» OyayT He paBHbI HYITIO.

4 dyHKIMSA He BXOAUT B 6a30BYI0 KOHMUTYpaluio, AOCTYITHA IIPU AOMOJHUTEIbHOM 3aKase omuyy XPTP.
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Bl 1000 —— - 18:11

CHHXPOHHBEIL[HFI BpemMeHH

Mactep: 00:18:63:Fff:fe;00:bl: d
CHMeneHue : =0, 000000056 sec
3apepxka; Q0 , 00000102 sec

I paHgmacTep

ID: 00:18:63:FfF:fe:00:bl:d
Mproputer—1:128 MproputeT—-2:128
McTouHMEK : BCTPOEHHBIM OCLMAAATOR

PucyHok 7.12. MIHgopMayus o0 CUHXPOHU3AUUU 8peMeHU

7.3.4. Undpopmauus

EE — ER — —27.4dBm 12 43
HHpopmauma
MCU w.0,0,.5-4
5YS FPGA +.0.1.11
ExXP FPGA w.0.5.1
BOOT w,0.,0.13/Fd90d6
FILES w,0.0.54
HWUREY b{2.2/2.1)
SN 8004
MAC A 00:21:CE:10:00:21
MAC LAN @ 0O0:21:CE:10:00:22
{c) MetpoTek
WHbopraya Bpena

PucyHok 7.13. 3kpaH «MHpopmayus»

MCU Bepcus nporpammsr MCU.

SYS FPGA Bepcusa mukpokoga system FPGA.

EXP FPGA Bepcust Mukpokoga expansion FPGA.

BOOT Bepcus 3arpysumnxa.

FILES Bepcus daitnoBoit cuctemsl.

HWREV Bepcust MaTepuHCKOJ IU1ATHI U IJIAThI pacIliMpeHus.
S/N CepuiiHblit HOMeED.

MAC A MAC agpec miopTa A.

MAC LAN MAC agpec mopta LAN.

[Tpy Ha>kaTUM Ha KIaBUITY e («Bpemsi») ocylecTBsIeTCS Tepexof, K 9KpaHy «Bpemst paboTbI».

Tekyiee

Bpems paboThI Tpr60opa OT MOCTETHET0 BKIIOYEHMS [0 HACTOSIIEr0 MOMEHTA.

[Mpenpipyinee

Bpemst paboThl TpMbOpA OT MPeAbIIYIEro BKIIOUEHMS 10 IIPeIbIAYIIEero BhIKIIOUeHMS.
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7.3.5. Undpopmaumusa o SFP+/SFP

— ———— X - 13:12

Hhgpopmauma o SFP

MNpovaeoguTense HG GENUIME
Mopens MXPD-2435
Pexuvme 1000BASE-LX
Mopnepxka DDM fla
TX Power —41.0dBm
RX Power —26.2dBm

SFP+ SFP

PucyHok 7.14. SkpaH «MHpopmayus o SFP»

ITpousBoguTeEND IIpoussogutens SFP-momys.
Mogeinb Mogpens SFP-momynsi.
Pexxnmbl IMoxpmepskuBaeMble pesKUMBbI paboThl SFP-MomyIIs.
IMopgmep>xka DDM Mommepskka QYHKUMM IMGPOBOTO KOHTPOJST IapaMeTpOB
IPOU3BOAUTENBHOCTU SFP-MopyIs.
TX Power MoOIHOCTB NepefaTumKa.
RX Power MOIIHOCTD MIPUEMHMKA.
[Tpu HaxkaTUM Ha KJIaBUILIU By F2 MMPOUCXOIUT BbIOOP MOPTA, [JISI KOTOPOI'O BRIBOIUTCS MH(POPMAaLIVS:

10G (SFP+) w 1G (SEP).

7.3.6. Akkymynatop

EZd — EE — —27.4dBm 12 50

AKKYMYNATOP

Temnepatypa 50 °C
Hanpaxenne 10200 WB
Tox 1469 mA
EMkocTe 3800/3800 mMAY

Bpema zapaga 2211 c

PucyHok 7.15. SkpaH «Akkymynsmop»

Ha skpane oTobpaskaeTcss MHGOPMAIMS O COCTOSTHUM aKKyMyJsiTopa: Temneparypa (°C), HanpsskeHue (MB),
TOK (MA), TeKyllas/MakCcMMaabHas €MKOCTb (MAY), BpeMs 3apsiia — BpeMsl, TIpolle/iliiee OT Havaaa 3apsaa
akkymyzsaTopa (c).

7.3.7. YnpaBneHue onumMsaimMm

Onimuamy aBasioTcsl GyHKUUM mpubopa BbepkyT-ETX, mocTymHble Hpy OOMOTHUTEILHOM 3akase. s
aKTUBAaILMY OIIINII KITI0Y, CreHepMPOBAHHbIN JIJIST yKa3aHHOTO CepUITHOTO HoMepa Mpubopa, Heo6X0AMMO BBECTH
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HeIMoCpeACTBEHHO B pu6Gope B MeHI0 « OTIIMM» UK C MCITO/Ib30BaHMEM KOMAaHIbI YIAJTEHHOTO YIIpaBAeHUS «ats»
(cm. pasgen 15). CriCOK OIIMii ITOCTaBKY MPeACcTaBieH B Tabmuie 19.4.
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7.4. NMpodunu

B npu6ope BepkyT-ETX MOKHO cO3aBaTh MpoduIM HACTPOEK, UTO MTO3BOJISIET GBICTPO BHITTOMHATD HACTPOIKY
OCHOBHBIX TECTOB U CeTeBBIX MHTeP(hEiiCOB IIPU IIPOBEIEHUIM TECTUPOBAHMSI.

EZd —— EE - —27.4dBm  12:;53

MNpoganm
Hma npopuna  BpemAa coxpaHeHwWA
profilel 20-01-2011 12:52:55

2
3
4
5
G
7z
8
9
0

1

CoxpaHuTE 3arpysHTE HgamiTe

Pucyrok 7.16. Mento «lpogunu»

Kaxknprit mpodniib HaCTpoeK BKIIIOYaeT B ce6si:

— HAaCTpPOVKM TOIIOJIOTMIA, 3aTOJOBKOB M pa3MepoB KaapoB st TectoB RFC 2544, Y.1564, BERT,
[aKeTHbIN JKUTTEP, TECTOBBIN MOTOK, & TAKXKE UHAMBUAYAIbHbIE HACTPOMKHU IJISI KOKO0TO U3 3TUX
TeCTOB;

—  HAaCTPOJIKM ceTeBbIX MHTeP(deiicoB;
— HacTpoiiku IP-yTunnT: axo-3anpoc, MapuipyT.
Inst co3maumst Tpodwisi HAaCTpOeK HeOoOXOOVMO BBIIMTOJHUTD JKeJlaeMble HACTPOVKM, MEPENTU B MEHIO
«[Tpodummmn», 3amaTh MMs TpoWIIS ¥ HAXKATh HA KJIaBUIITY 2 («CoxXpaHUTDB»).
[t 3arpy3Ky COXpaHEHHOTO MTPOodMJIs UCTI0/Ib3YeTCs KIaBulla 63 («3arpysuTb»).

KomaHbI yIaaéHHOTO YIIpaBaeHus sl paboThI ¢ TpOoGUISIMY HACTPOEK OIMMCAHbI B pasgene 15.
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7.5. NpoTtokonuposaHue cobbiTHi (Jlor)

CucrtemMa MHpPOTOKONMPOBAaHMS COOBITUIT OOecIieuMBaeT BBIBOM COOOGIIEHMIT O MPOU3OMIENNINX COOBITUSIX
B MeHIO «JIOT», @ TaK’Ke B KOHCOJIbHBIM TepMMHAJ IIPY ITOAKITIOUeHUN K mpubopy yepes USB-uHTepdeiic u mpu
yOIEHHOM yrpaBieHuy no nmpotokoay TELNET.

K nmpoTokonmmMpyemMbIM COOBITHUSIM OTHOCSITCS:

—  3amyCK/IpepbiBaHME TECTa;

—  BKJIIOYEeHMe/BbIKIIoUeHMe pexxuma «Illneitd»;

— U3MEHeHUeEe COCTOSSHUS COeIHEeHUS;

—  UCHOJb30BaHMe Npubopa AJis yAaaEéHHOTO TeCTUPOBAHMUS;
—  BK/IIOYEeHMe/BBIKIIOUeHME TIpubopa;

—  HU3KWMi1 3apsg 6aTapen.

B C/lydae BOSHMKHOBEHMNMSA OJHOI'O 13 IepedYrC/JI€HHbIX BbIIIe COOBITHUIT B KOHCOJIbHBI TepMI/IHaJ'I/MeHIO «Jlor»

OyJeT BbIBeJIeHO COObOLIeHe BUA:
<paTta> <Bpema> <coobueHue>

Hampumep, npu BrIOUeHUM pexkuma «lIllneiid» 2-ro ypoBHS B KOHCOJIbHbBI TepMMUHAA OYAET BbIBEIEHO
CoO0IIIeHNE:

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

‘ nara | EpeMA | cooDIEHHE

Pucyrok 7.17. CoobuwieHue o skodeHuu pexcuma «Linedigp»

ITo ymosuaunio BbIBOA, coobmenuii uepes USB-unTtepdeiic u mo nporokosy TELNET oTkmiouéH. BeiBon
COOOIIEHNT MOKHO BK/TIOUMTh/OTKIIOUUTD C IIOMOIIIBI0 KOMaH bl YAAJIEHHOTO yIipaBieHus «log on/off».

EZd — ER - —27.4dBm__ 12:56

fNMor
2011-00-20 12:49:55 BERcut-ETX: power on

QumcTHTE PesyneTaTh

PucyHok 7.18. Menro «Jloe»

F1 F4

Knasuira («OUUCTUTB») CITYKUT JIJIST OUUCTKYU comepskumoro 6ydepa. [py HaskaTUM Ha KIaBUIITY
(«Pe3ynbTaThl») OCYIIECTBJISIETCS IIepexon B MeHI0 «Pe3yabTaThl» MJISI COXpaHEHMS COOGIIEHMIA
o npousouieqmnx cobbITHAX. COOOLIEHNS TaKkKe COXPaHSIOTCS IPM COXpPaHEeHMM PesyabTaTOB M HACTPOEK
/1106020 TecTa.
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8. Bepcum nporpaMmHoro obecneveHus

ITpu6op BepkyT-ETX noamepkuBaeT aBe Bepcuy mporpaMmMHoro obecrieuenus (I10):

1. Bepcus I10, c mogmepskKoit Bcex PYHKIMIA M OMIINIA, KpoMe:

o

o

o

onuus XJT: usmepenue naketHoro mkurrepa 10GE;

oruus LJT: Long Jitter — aHanM3 MakeTHOTO [KUTTEpa M paclipeleseHys 3aep>KKU
C BO3MOXKHOCTBIO 3aJaHUS AJIUTEIbHOCTU TeCTUPOBaHMs 10 999:59:59;

onuusi XMM: MmHOronotouHoe TectupoBanue (MynbTuctpum) 10GE, TecTupoBaHue ceteit
1o craHgapry Y.1564;

dyukiust BERT;

ormuusa LBERT: Long BERT — Tect BERT ¢ BO3MOXXHOCTBHIO 3aJaHMS IJUTEIbHOCTU
a”anamsa g0 999:59:59;

omiust XBERT: pacuimpennstit BERT (advanced BERT test).

Crycok nogaepsKMBaeMbIX TeCTOB MIPUBEOEH HA PUCYHKE HIKE.

EE — X - 01:14 Ewm — L% = 01:13
BERcut—-ETX BERcut—-ETX
WMHCTpymeHTH! WamepeHun
RFC-2544
MapupyT CratucTtHka
DMNS CoxpaH. paHHble
lMpocmoTp KagpoB Mpuraz 870
lneiag
HacTpofiky  MHcTpymeHTd  Masmeperun Hactpofkrn  MHoTpymeHT  MzmepeHua

PucyHok 8.1. Cnucok uHcmpymeHmos u mecmos 0415 gepcuu 10 ¢ mecmom no [lpukasy N°870

2. Bepcus I10, ¢ moamepskkoit Bcex PyHKITMUI U OTIMIA, Kpome:

o

o

dbyHruMM TecTupoBanus o crangapty RFC 2544;

onmumusi O870: wm3MepeHMe IapaMeTpPOB CeTeil Iepemadyyu MOaHHBIX M 00paboTka
pe3ynbTaToOB B COOTBETCTBUM C TIPUKa30M MuHCBSI3U Poccun Ne870
B aBTOMAaTU3MPOBAHHOM peKuUMe.

CIyCOK MOAIePsKMBAEMBIX TECTOB IPUBENEH HA PUCYHKE HVIKE.

mEaE —— LX - 01:14 T — - 21:12
BERcut—-ETX BERcut—ETX
HMHCTPYMeH TR Hamepernma
Y.1564
MapupyTt BERT
DNS MNakeTHHA axMTTEpR
MpocHoTp kKappos [eHepaTop Tpajpuka
lilnenp CtaTucTHKa
CoxpaH. paHHBe
HacTpoiitd  MHoTpymeHTs  MswepeHua HacTpodiku  MHCTPYMeHTH  MsmepenuA

PucyHok 8.2. Cnucok uHcmpymeHmos u mecmos 045 gepcuu 10 ¢ mecmom no pekomeHdayuu Y.1564
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Bepcus 10 ycTaHaBaMBaeTCs: Ha MPeqNIPUSITUM-U3TOTOBUTEJIE COTIACHO 3aKa3y U ONpefe/éHHbIM OIIIUSIM.
IMonb3oBaTeIb MOXKET YCTAHOBUTD APYTYIO Bepcuio I10 caMOCTOSITEIBHO, 3alIPOCUB €€ B CIykbe TeXHUUeCKOoi
noagepxku (cm. pasgen 18). Ilepexon ¢ omHoii Bepcum IO HaA ApPyryro BBIMOJHSETCS MO MHCTPYKUMU,
MIpUBeAEHHOM B pa3geine 13.
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9. UHCTpYMEHTDI

TecTbl, ONMMCaHHbIE B JTaHHOM pasjesie, HeO6XOIMMbI IIpU MTPOBEIEeHUY IMArHOCTUKY B CETSIX, COmepiKalInx
YCTPOICTBA, OCYLIECTBSIONME KOMMYTAIMIO ¥ MapIIpyTM3aliio IiepemaBaeMbIx OaHHbIX. C IMOMOIIbIO
peanusoBaHHbIX B mpubope TCP/IP TeCTOB MOKHO OGHAPYKUTH IIP06JIeMbI, CBSI3aHHbIE C KOHGUTYpaLeil ceTy,
y6eIMUThCs B CBI3HOCTY KaHa/la MeXIY y3/IaMy CeTH, OTIPeIeIUTh MapIIPyThl CJIeOBAHNS JAaHHbIX, IPOBEPUTD
PaboTOCIIOCOOHOCTD U OLIEHUTD 3aTPY’KeHHOCTh KaHaJIOB Iepemaun JaHHbIX.

9.1. 9xo0-3anpoc (Ping)

WHCTpYMEHT «DX0-3ampoc»® I03BOJIIET IIPOBEPUTh pPabOTOCIIOCOOHOCTh KaHA/MOB Iepefaul JaHHbIX
Y TIPOMEXKYTOUHBIX CETEBBIX YCTPOJCTB.

B mpoliecce TecTMpoBaHMS 3aJaHHOMY y3JIy CETM ITOCBUIAIOTCSI 3aIIPOChl M (UKCUPYIOTCS IMOCTyMAloUe
oTBeThl. [To pe3ynbTaTaM aHanu3a GOPMUPYETCS CTATUCTUUECKUI OTUET.

711 IpoBeAeHMSI TECTUPOBAHMUS HEOOXOIMMO:

1. TToARIIOUNUTH TPUOOP K TECTUPYEMOI CETU B COOTBETCTBUM CO CXEMOIA, IPUBEIEHHOM HIKE.

i
£

{d | mopr 1G/10G

PucyHok 9.1. Cxema noOKt0YeHUSs
2. HacTpouTsb ceTeBOe NoAK/I0UeHue (CM. pasgen 7.1).

3. IlepeiiTu B MEHIO «DX0-3apOC».

Ed — SR - <—40dBmm__ 1./:30

Ixo—zanpoc (192,168.1.1)

CrapT CTATHCTHKE Hactpoikw  Coxp,/3arp.

PucyHok 9.2. MeHto «3x0-3anpocs

F1" («Crapr) 3aryck TecTa.
« ».
F2' («Cratucruxar) [Tepexon K 3kpaHy «CTaTUCTHKA
J « i - ».
F3 " («Hactpoiiku») [Tepexon, B MeHI0 «HacTpoiiku 3x0-3ampoca

> OYHKLMS HE BXOAUT B 6a30BYI0 KOHGUIYpaIMio, JOCTYITHA MTPY AOMOTHUTEIbHOM 3aKa3e o XIP.
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= («Coxp./3arp.»)

[Tepexof, B MEHIO COXpaHEHMsI Pe3yIbTaTOB TECTA.

4. HacTpouTh nnapameTpbl TECTUPOBaHUS B MeHI0 «HacTpoIiKM 3X0-3aIrpocar.

ER — SR — {—40dBmm_17:34

HacTporkm 3xo—3anpoca

192.168.1.1

Paamep naketa D6
Konnuecteo ©
Bpema oxuvpanua 1000

Mayza 1000

PucyHok 9.3. MeHto «Hacmpoliku 3xo0-3anpoca»

IP ampec [P-agpec y3ma, JOCTUKMMOCTb KOTOPOTO HEOOXOAMMO ITPOBEPUTD.
Pasmep nmakera Pasmep ICMP-mnakera B 6aiiTax.
KonnuectBo KonmmuecTBO oTmpaBiasieMbix makeToB: oT O mo 9999. Eciu BbIOpaHO HYyJIEBOe

3HaUYeHMe, MaKeThl OyIyT OTIPABISTHCS IO TEX ITOP, TTOKA He OyeT HaskaTa KIaBuIa

F1 («Ctor»).

Bpems oxkxupganus

BpemMst oskmmaHmust OTBETa Ha 9X0-3aIpoc, B MC.

ITaysa

Bpemst MeXKTy OTIIpaBKOJ ABYX IOCAEAOBATEIbHbIX 3aIIPOCOB, B MC.

5. B MeHI0 «JX0-3apoc» HakaTh Ha KIABUIIY

- («CtapT»). HauHETCS TecTUpOBaHMe, B XOOe KOTOPOTO

Ha 9KpaH OyayT BbIBEIEHbI CTPOKM, COIepsKallye CIeayIolyio MHbopMaInio, cJieBa HarpaBo:

pasmep ICMP-nakera;

- IP—a,upeC y3J1a CeTu, OTBETUBIIEro Ha 3X0-3aIlpocC;

TTOPSIIKOBBIN HOMED MMaKeTa;

—  BpeMsI MeXay OTHpaBKOﬁ 3arrpoca " 1rnoJiyueHuem OTBeTa.

[IpuMep pe3yabTaTOB TECTUPOBAHUS IPECTABIEH Ha pucC. 9.4.

ITo pesynbTaTam TeCTUPOBaHMS GOPMUPYETCS CTATUCTUUECKUI OTUET (CM. puUC. 9.5).

EEa — SE — <—40dEmm

Ixo—zanpoc (85,142,45,242)

17:34

56
56
Gl
56
Gl
Gl
56
Gl
56
Gl
15

B from 85,142,45,242:
B from 85,142,450, 2421
B from 85,142,450, 2421
B from 85,142, 45,2422
B from 85,142,450, 2421
B from B85,142,45,242:
B from 85,142,450, 2421
B from 85,142,450, 2421
B from 85,142,45,242:
B from 85,142,450, 2421

n=1 time=5315
n=2 time=h396
n=3 time=h3a70
n=4 time=5381
n=h time=hd15
n=6 time=5388
n=7 time=hd70
n=8 time=hh34
n=3 time=RL0E

Ut
mnz
mnz
mz
mnz
mnz
mnz
mnz
mz

h=10 time=bE1Z ms
packets transmitted, 10 received, 5 packet loszs

mindavasmax: B215/54328/0612 me

Crapr CTATHCTUKS

HacTpoliky

Coxp,/3arp,

PucyHok 9.4. Pe3ynbmamsl mecma «3x0-3anpocs
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B cratucTtuke otobpaxkaetcs nHGoOpManys 0 MUHMMAJIbHOM, CpeIHEM, MaKCHMaJIbHOM BpPeMEHM MEKIY
OTIIPaBKOJ 3ampoca M IOJyYeHMeM OTBeTa, a TAaKKe O KOJWYeCTBe IepefdaHHbIX, MPUHSITHIX, MOTEPSHHBIX
Y TIOBTOPHBIX (C OAMHAKOBBIM ITOPSIAKOBBIM HOMEPOM) ITaKeTOB. 3HaUeHMe B CTPOKe TaiiMayT COOTBETCTBYET
KOJIMYECTBY IMAKETOB, AJIsI KOTOPBIX BPEMSI OTBETA Ha 9X0-3aIPOC ObIIO ITPEBBIIIEHO.

ES — 5SE - {—40dBmm 17:34
CTaTWcTUMra 3X0—3anpocoB
BpemAa oTBeTa
MAHKMMUM 9 mMc
MaKCHMLM 19 mc
cpegHee 10 mc
oTnpaeneHc §
nonyqeHo §
notepaHo ¢ (OX)
NoBETOPHEE O
TarMMayr 4
Crapt CTaTMoTHRS Hactpolk  Coxp.s3arp.

PucyHok 9.5. Cmamucmuka mecma «3x0-3anpoc»

9.2. Mapupyr (Traceroute)

HucTpyMeHT «MapuipyT»® MCII0/Mb3yeTcs OJIs1 ONpeaeeHys] MapIipyTOB CIeI0BaHNs JaHHbBIX U [T03BOJISIET
IMAarHOCTMPOBATh TOCTYITHOCTDb ITPOMEXKYTOUHBIX CETEBBIX YCTPOICTB.

B mpoliecce TecTMpoOBaHMS YKa3aHHOMY Y3JIy CETM OTIIPABJISIETCS TTOC/IEeIOBATE/bHOCTh KaJpOB, IIPU 3TOM
0TOOpaskaloTCs CBEIEHMS O BCEX TIPOMEXKYTOUHBIX MapIIPyTMU3aTOpax, Yepes KOTOPbIE MPOIUIN JaHHbIE HA Ty TH
K KOHEUYHOMY Y3IIy.

11 TpoBeAeHMS TECTUPOBAHMUS HEOOXOIMMO:

1. [TogK/MIOYUTDb TPUOOP K TECTUPYEMOIt CETU B COOTBETCTBUM CO CXEMOW, TPUBEIEHHO Ha puc. 9.1.
2. HacTpouTh ceTeBOe moAkaoueHue (CM. pasmgen 7.1).

3. [lepeliTu B MeHIO «Mapuipyt» (cM. puc. 9.6).

EE — 5SE — <—40dBmm _ 17:34

Mapupyt { 192,168,225,190 )

Crapt HacTpoliku  Coxp,/3arp,

PucyHok 9.6. Merto «Mapwpym»

F1 3amyckK TecrTa.

(«CTapT»)

® OyHKIMS He BXOAUT B 6a30BYI0 KOHMUIYpaLUIO, JOCTYITHA IIPU IOMOJHUTEILHOM 3aKase omuyy XIP.
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i («HacTpoiikn»)

[Tepexon B MeHI0 «<HacTpoiiku MmapupyTar.

F4 («Coxp./3arp.»)

[Tepexoj, B MEHIO COXpaHEHMsI Pe3yIbTaTOB TECTA.

4. HacTpouTh napameTpsl TECTUPOBaHUS B MeHI0 «HacTpOiku MapLupyTa»:

EEd — 5SE — —29.6dBm  19:17

HacTporku mMapupyrta

192,168.1.1

Makc, yznoe 30
Pazmep nakera 40
Bpema oxmuvpganma 1000

PucyHok 9.7. MeHto «Hacmpoliku mapwpyma»

IP agpec

[P-agpec KOHEYHOTrO y3a.

Makc. y3710B

MakcuMaabHOe KOJMUEeCTBO MAapUIPyTU3aTOPOB, KOTOPOE MOXEeT ObITh
MpONiIeHO TTaKeTaMM.

Pasmep nmakera

Pasmep kanapa B 6aiiTax.

Bpems oxxupganus

Bpems, 110 ucTeyeHMM KOTOPOTro 6yIeT OTIIPaBJIeH CAeAYIOMINIi 3arpoc (B CIydae,
eCJIM He TIPUIIET OTBET Ha MpeAbIayIuit).

5. HaxkaTp Ha KJIaBUIIY

il («CrapT»). HauHéTcsl TecTMpoBaHMe, B XOAe KOTOPOTO Ha 3KpaH OyAyT

BbIB€I€HbI CTPOKM, CoOgep Kallye CJIeayoIyro I/IHq)OpMaL[I/IIO, CJIeBa HAIIpaBoO:

— HOMep IIPOMEXYTOUYHOIO y3J1d;

— [P-agpec mpomMeXXyTOYHOTO Y3714,

— BpeMs OKMIaHUA OTBETa.

Ecin BpeMA OKMOAaHMS OTBETa OT IMPOMEXYTOUHOI'O y3Jjia ITPEBbLICUIIO TaﬁMaYT, B CTPOKe pe3y/ibTaTOB
6YIL€T BbIBE€IE€H 3HAYOK «*»,

[IpuMep pe3yabTaTOB TECTUPOBAHUS IPECTABIEH Ha puc. 9.8.
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EE — SR - <—40dBmm__ 1/:34

Mapupyrt { 209.85,229,104 )

195,131,127,1 8 ms
10,46,72,1 21 ms
195,131,241.4 18 ns
195,131,252,4 20 ns
134,85,177,138 15 ms
216,239,43,240 41 ms
209,85,200,183 58 ns
BE,249,90,132 B2 ms
10 209.85,2458.78 B3 ns
11 *
12 209,85,252,82 B3 ns
13 209.80,243.81 72 ns
14 209,85,229,104 71 ms

CtapT Hactpoiky — Coxp, ./ darp,

[ Rt e g S e

PucyHok 9.8. Pe3ynsmamesl mecma «Mapwipym»

9.3. DNS (DNS lookup)

WuctpymeHnt «DNS lookup»’, MmomMcK Ha cepBepe MMEH, ITO3BOJISIET OOGHAPYKUTb OIIMOKM B paboTe
DNS-cepBepos.

DNS (Domain Name System — cucTeMa JOMEHHBIX MMEH) — pacapefenéHHas 6a3a JaHHBIX, CIIOCOOHAS
IO 3aIpocCy, CollepskallemMy JOMeHHOe UMs y3i1a, cooomuTs ero [P-agpec.

11 TpoBeAeHMS TECTUPOBAHMUS HEOOXOIUMO:

1. TTogKMIOUNUTH TPUOOP K TECTUPYEMOI CETU B COOTBETCTBUM CO CXeMOI1, IpUBEIEHHOI Ha puc. 9.1.
2. HacTpouTsb ceTeBOe nmoAkaoueHue (CM. pasgen 7.1).

3. Ilepeiitu B MeHI0 «DNS» (cm. puc. 9.9).

= 1000 5X — 04100

DNS
metrotek.ru

IFP 0,0.0.0

Crapr
PucyHok 9.9. MeHto «DNS»
V3en Vims y3na, [P-ampec KOTOpOro HeOOXOAMMO OIPEIeNUTh.
P [TonydeHHBIN B pe3yabTaTe npoBefeHnus tecta IP-anpec ysia, MMs KOTOPOro 3aaHO BBIIIE.

4. B myHKTe MeHI0 Y3eJ BBeCTU JOMEHHOe UM y3J1a.

F1

5. HaxkaThb Ha KIaBUIITY («CtapTt»). B mynkTe MmeHIo «IP» oTo6pasutcs IP-aapec y3ia.

Ecnu IP-agpec onpefennTh He yIaaoch, B MyHKTe MeHIo IP oTo6pasuTcs Hynesoit IP-aapec (0.0.0.0).

" OYHKIMS He BXOJUT B 6a30BYI0 KOHGUTYPALIMIO, JOCTYIIHA [IPY TOMOJHUTETbHOM 3aKase omiuu XIP.
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9.4. MNMpocmoTp Kappos

9.4.1. O6wme cBepeHUs
HucTpyMeHT «IIpocMOTp KaapoB»® MMO3BOJISIET BRIMOMHUTH GuibTpainio Ethernet-makeTos, MOCTYMAOIINX
Ha TECTUPYIOMINI TIOPT, IO CJIEAYIOMMM KPUTEPUSIM:
— MAC-anpec;
— wupeHtuduxkatop VLAN;
— mpuoputeT Tpaduxa;
— MPLS-meTKa;
— IP-agpec;
— Ttun npotokona: UDP, TCP, ICMP;
— Tum Kagpa: unicast, broadcast, multicast;
— pasmep Kazpa;
—  KOHTpPOJIbHASI CyMMa: BepHas MJIM OIMOOUHAST.

IMocne HaACTpoOVKMU IMapaMeTpoB (uabTpanuu (cM. pasgen 9.4.2 — 9.4.6) ciaemyeT MOOKIIOUUTL IPUOOP
K Ethernet-cetu 1 HakaTh Ha KHOMKY «CtapT». [IpuMep pe3ynbTaToOB OTOOpA MTaKeTOB MpuBeneH Ha puc. 9.10.
Ecim xazip He COOTBETCTBYET HU OJHOMY U3 GUIBTPOB, MHMOPMAIIMS O €ro COIEPKMMOM He 0TOOpasKaeTcsl.

C romo1b0 KHOIIKA i (CratmcTuka/3aroi0BKM) BBITIOTHSIETCS TIepeKIioueHe MexXny nHbopmalmein

O CTaTUCTMKE 3aXBaTa M 3arojOBKaxX makeToB. MeHio «CTaTMCTMKA 3aXBaTa» OTOOpaykaeT obliee KOJIMUeCTBO
MaKeTOB, CONEPKMMOE KOTOPBIX YAOBJIETBOPWUIO 3aJaHHBIM KPUTEPUSIM, a TakKke CyMMapHOe KOJUYECTBO
MIPUHSITBIX OAT TaHHBIX.

Bl 100 — — 09:43 Bl 100 —— — 09:57
MNpocHmoTp KagpoB CTaTUCcTHMKa zaxeaTta
proto OB0E zize B4
0010, 865 src dd:3d:Fe:dB5:1b dst 01:00:5e:00:00:15 MNakeTh %)
proto 0300 zize G4 Bantw 320

010,262 zrc d4:3d:7e:0d4:65:1b d=t 01:00:he00:00:16
proto 0300 size B4

010,868 zrc d4:3d:7e:0d4:65:1b d=t 0110080000216
proto 0300 size B4

010,870 =rc d4:3d:7ei04:60:1b det FRIFFIFFLFFLFesff
proto D06 zize B4

010,870 zrc d4:3d:7e:0d4:65:1b d=t 01:00:he00:00:16
proto 0300 size B4

011,253 zrc d4:3d:7e:0d4:65:1b d=t 01:00:he:00:00:16
proto 0300 zize B4

Crapr CTATHCTHKA HacTpoiiku CrapT Jaronoeku HacTpofiku

PucyHok 9.10. MeHio «[Ipocmomp kadpos» u «Cmamucmuka 3axeama»
9.4.2. NMapameTpbl hpunbTpaLUU

I HacTpoiKM mapaMeTpoB (GMIbTpAIMK ClemyeT IepeiiTu B MeHI «[IpocMOTp KagpoB» M HaXaTh

Ha KHOIIKY & — «Hactporiku».

8 dyHKIMS He BXOAUT B 6a30BYI0 KOHMUIYPALIMIO, JOCTYITHA PV TOMOJHUTETbHOM 3aKase omiuu XCAP.
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EEd 100 —— - 10:16

MpocMoTp Kagpoe

Hactpoikn MAC punsTpa
HacTporrik YLAN v MPLS guneTpa

HacTporkk IP gunstpa

PucyHok 9.11. Mento «lpocmomp kadposs

9.4.3. Hactpoiku MAC ¢punbtpa

Ea 100 —— - 10:18

Hactpoirn MAC guneTpa

Mo CEC Bweikn
Mo gravHe kagpa Brn
MyvH. kapp ©
Makc. kapg 64
Buikn
Mo MAC 06a
MAC Omnp. 0000000010000
MAC Monyu, 00:00:00;00:00:00

Brrn Inicast Multicast Broadcast

PucyHok 9.12. Menr «Hacmpotiku MAC unsmpax

ITo CRC

«BBIKJI» — BBIK/IIOUUTH QUIBTPAIIIO [10 TUITY KOHTPOJIbHO CyMMBI.
«OK» — dpubTpoBaTh NaKeThl, UMEIIMEe BEPHYIO KOHTPOIbHYIO CYMMY.
«Omm60o4.» — GUIbTPOBATH MAKETHI C ONIVOKAMY B KOHTPOJIbHOI CyMMe.

ITo nivHe Kagpa

«BBIKJI» — BBIKJIIOUUTD GUIIBTPAIIMIO 110 AJIVHE TTaKeTa.

«Bxim» — BKIIOUMTH GUIBTpPAIMIO II0 IIMHE makeTra. [IyamasoH OJMH Kajpa 3amaeTcs
B IIyHKTax MeHI0 «MuH. Kagp» u «Makc. kagp». Hanpumep, eciu B myHKTe «MuH. Kagp»
yCTaHOBJIeHO 3HaueHMe «0», a B MyHKTe «Makc. Kagp» — «64», U3 BXOASIETO MOTOKA
JaHHBIX OYAYyT OTOOGpAaHbI MAKeThl, IJIMHA KOTOPBIX He MpeBbINIaeT 64 6aiiTa.

[To Tunmy MAC «BBIKJI» — BBIKIIOUKUTD GUIbTpaluio mo tumy MAC-aapeca.
«Unicast» — BKIIOYUTb PUIbTpaLMIO TTAKETOB C eAMHNYHOI afpecaliyeii.
«Multicast» — BK/IIOUMTDb HUIBTPALINIO TAKETOB C IPYIIIIOBOI afpecanmeit.
«Broadcast» — BRIIOUMTDH GUIBTPAIMIO TTAKETOB C IIMPOKOBENATeIbHOM afpecalyeii.
ITo MAC «BBIKJI» — BBIKIIOUKUTD GuiibTpaliuio mo MAC-azpecy.

«OTnpaBuTenb» — BKIIOUUTb GuabTpanuio no MAC-anpecy OoTIipaBUTeNs], yKa3aHHOMY
B IyHKTe MeHI0 «MAC OTIIp.».

«[Tomyuatenb» — BKIIOUUTH QuibTpanuio no MAC-agpecy mosyvaTessi, YKa3aHHOMY
myHkTe MeH10 «MAC TTomyy.».

«06a» — BKIOUNTL GuabTpauuio mo MAC-agpecam OTHpPaBUTENS M TIOIydaTesis,
yKa3aHHbIM B myHKTax MeHi0 «MAC Otnp.» u «MAC ITomyyd.».
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9.4.4. Hactpoiiku VLAN n MPLS ¢unbtpa

EEd 100 — - 16:34

HacTtpoikn YLAN v MPLS guneTpa
Mo YLAN TD EEALE
Q

YLAM ID
Mo YLAN PRI Bwkn
VLAN PRI ©

Mo MPLS Lakel Bwkn
MPLS Label ©

Mo MPLS CO5 Bwkn
cos ¢

Brikn Brn

PucyHok 9.13. Merto «Hacmpoliku VLAN u MPLS gunempas

ITo VLAN ID «BBIKJI» — BBIKIIOUNUTH QUIbTPALMIO 10 3HAaUEHMI0 uaeHTudukaTopa VLAN.
«Bk» — (uibTpoBaTh IaKeThl CO 3HaueHueM upgeHTudukaropa VLAN,
COBNAJAIONIMM C 3aJjaHHbIM B ITyHKTe MeHi0 VLAN ID.

ITo VLAN PRI «BBIKJI» — BBIKJIIOUUTH QUIbTPAIMIO [0 3HAUEHMIO IPUOpUTETA TpaduKa.

«BKJI» — (UIBTPOBATh MAKEThI CO 3HAUEHMEM MPUOPUTeTa TpaduKa, COBIIAIAIOIINM
¢ 3aaHHbBIM B ITyHKTe MeHI0 VLAN PRI.

ITo MPLS Label

«BBIKJI» — BBIKIIOUNUTH QUIbTPALMIO 10 3HaUeHni0 MPLS-MeTKu.
«BKI» — BKIIOUUTb GWIBTPALMIO MAKeTOB CO 3HaueHueM MPLS-MeTKH,
COBITAIAIONIMM C 3aJaHHBIM B ITyHKTe MeHI0 MPLS Label.

ITo MPLS COS

«BBIKI» — BBIKIIOUUTH GUIBTPAIMIO TI0 3HAUEHMIO K/Iacca OOCTY>)KMBaHMS ITaKeTa.
«Bj» — BKIIOUMUTH GUIbTpAIMIO TTAKETOB CO 3HAUEHMEM Kjacca OOCTYXMBaHMS,
COBIIQJAIOLINM C 33JaHHBIM B ITyHKTe MeHI0 COS.

9.4.5. Hactpoiiku IP punbrpa

e 100 — - 16:37

HacTpomkn IF ¢guneTpa

OTnpaeuTent
Mo npotokony Bkn

Mo nopty MonyuaTtens
Mo IF ToS Bkn

lononHMTensHwe HacTpordkm 1P
Src IP range: 000,000, 000, 000-000, 000, Q00 000
TSy 0000 Protocols 000
D=t ports: Q0000 - QOO00

Brikn OrnpaguTens  MNonydaTens 06a

PucyHok 9.14. Menr «Hacmpoliku IP punsmpa»

[To IP-agpecy

«BbIK/I» — BBIK/IIOUNTD huibTpaluio mo IP-agpecy.

«OTrnpaBuUTe/b» — BKIIOUNTL QuabTpaiuio mo IP-agpecy win auamnasony IP-ampecoB
OTIIpaBUTEJISI, YKA3aHHBIX B IIyHKTaX MeHI0 «JlomojHuTeNbHbIe HACTpoiku IP» =
«IP or11., oT» U «JIoMo/JHUTeIbHbIe HACTPOJiKK IP» = «IP oTm., mo».

«[Tonmyuatenb» — BKIOUMTH GuibTpaumio 1o IP-agpecy wiu guamnasony IP-ampecos
rojsyyaTess, YKa3aHHbIX B IIYHKTaX MeHI0 «/lONOJHUTe/NIbHble HACcTpoiiku IP» =
«IP momn., ot» u «lononHuTenbHbIe HACTPOVIKU IP» = «IP mo., mo».
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«06a» — BKIIOUUTD GUIbTPAIIMIO IO [P-ampecaM OTIIPaBUTEJIS U TTOTyYaTes, YKa3aHHbIM
B MeHI0 «/lonosHuTe/IbHbIe HAaCTPOMKY IP».

ITo mpoToxoiy

«BBIK/I» — BBIKIIOUUTD QUIBTPALMIO ITO 3HAUEHUIO U eHTHUdMUKATOpa IPOTOKOIA.
«Bxi» — BKRIOUUTH (QUIBTPALMIO IO 3HAUEHUI0 UIAeHTUGMUKATOpa IPOTOKOA,
YKa3aHHOMY B ITYHKTe MeHI0 «J]OMOJIHUTeIbHbIe HACTPOMKY IP» = «IeHT. IIPOoT.».

ITo mopTy

«BbIK/I» — BBIKIIOUNTD GubTpaluio o Homepy TCP/UDP nopTa.

«OTIpaBUTENb» — BKIIOUMUTD (PUIbTpALVMIO TI0 HOMEPY Win Auana3zony Homepos TCP/UDP
MOPTOB OTHPABUTEJS], YKa3aHHBIX B ITYHKTAaX MeHIO «/lOMOMHNTeNbHbIe HACTPOMkU IP» =
«[loprt oT11., 0T» U «JloMoMHUTENbHBIE HACTPOViKK IP» = «[lopT oTm., f0».

«[TonyuyaTesib» — BKIIOUUTb QUIBTPALMIO TI0 HOMEPY M auarnasony Homepos TCP/UDP
IIOPTOB IIOJTy4yaTessl, YKa3aHHBIX B ITYHKTaX MEHIO «/[OMOMHUTEbHbIE HACTPOiiku IP» =
«[Topt non., oT» 1 «omoMHNUTEe/IbHbIE HACTPOIiKM IP» = «IlopT mos., go».

O6a — BBIKIIOUUTH GUIbTpanyui 10 Homepam TCP/UDP mopTOB OTIIPaBUTENS
U TI0JTyYaTesisl, yKa3aHHBIM B MeHIO «J[OTIOJIHUTEJIbHbIE HACTPOIKM IP».

ITo IP ToS

«BBIKJI» — BBIK/IIOYUTH (PUIIbTPAIUIO 10 TUITY 06CTYKMBaHus IP-1akera.
«BKI» — BKIIOYUTh (QUIbBTPALMI0 TI0 TUITy OOGCTYykMBaHMS IP-makera, yKasaHHOMY
B ITYHKTE MeHIO «JIOMOoMHMTeNbHbIe HACTPOIKY IP» = «ToS».

9.4.6. lononHuTenbHble HacTpoiku IP punbtpa

Ew 1000 S5X = 04:02

flononHuTensHHe HacTporkn IP

IP otn,. o ©,0,0,0
IF oTn.. oo
IP non.. ot
IF non.. no
MopT oTn.,. oT
MopT oTn.. Ao
MopT non,. oT
MopT nNon.. go
WpeHT. npoT.
ToS5

.0,.0,0
0,00
L0000

SOLo00000

o
<
(=

PucyHok 9.15. Mento «[JononHumensHole Hacmpoulku IP»

1P oTt1., oT IP-anpec oTpaBuUTeIsl WIM HaYaJIbHOE 3HAaUEeHMe B CJIyyae 3aaHus Auara3oHa agpecos.

IP ot1., 0o KoneuHoe 3HaueHue auamnasoHa [P-ampecoB ormnpaButens. Ecau Tpebyercss mpoBecTH
dbunpTpanuio 1Mo oJHOMY 3HaueHMi0 IP-agpeca, B JaHHOM T1IoJjie CleAyeT OCTaBUTh
BenmunHy «0.0.0.0».

IP mos., ot [P-agpec nonyJyaTesns Wiy HauaJlbHOE 3HAUEHMe B CJyvyae 3alaHNs Juara3oHa afpecoB.

IP mos., mo KoneuHoe 3HaueHue nmamasoHa IP-ampecoB mosnydatens. Eciu TpebyeTcs IpoOBeCTU

dbunpTpauuio Mo ogHOMy 3HaueHuio IP-ampeca, B JaHHOM IIO/le CjlIeAyeT OCTaBUTh
Bemmunny 0.0.0.0.

ITopT oT., OT

Homep TCP/UDP mopra oTOpaBUTeNs] WM HauvaJbHOe 3HAUEHME B Ciydae 3aJaHus
Jyara3oHa aipecos.

ITopT oT., MO

Koneunoe sHauenue auamnasona Homepos TCP/UDP nopToB oTmpaBuTes. Eciau TpebyeTcst
npoBecTV GWIbTpalMI0 MO OJHOMY 3HAUeHMIO, B [JAaHHOM II0Jie CJielyeT OCTaBUThb
BenuuuHy 0.

[TopT mos1., oT

Homep TCP/UDP mnopra nosyuyaTessi WM HadaJlbHOE 3HAaueHMe B Clydyae 3afaHus
JIyana3oHa apecos.

[Topt nmout., fo

KoneuHoe 3HaueHue nuamnasodHa HomepoB TCP/UDP moptoB nosyuatens. Ecim Tpedyercs
MpoBecT (GUIbTpALMIO TI0 OAHOMY 3HAUEHMIO, B JaHHOM II0Jie CJIeJyeT OCTaBUTh
BeIMUMHY «0».

WpneHr. npor.

3HaueHMe ugeHTU(GUKATOpa ITPOTOKOIA.

ToS

3HaueHue Tura obcayskuanus [P-makera.
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9.5. Wneiid

st TectupoBaHust ceteir o Mertonuke RFC 2544, usmepenust BER u perieHust psima OpyruMx 3a7au
ucronbsyetcs dyHkuus Ineiid, mosBoasioias nepeHanpaBaIaTh 06paTHO MPUXOISIINI Ha Mpu6op Tpaduk
Ha 4eThIpEX YpoBHSIX Mogdenn OSI.

Ha ¢usmueckom yposHe (L1) Bech BXOmsUMii TpaduK IepeHanpasisieTcs: 06paTHO 6e3 M3MeHeHU, mpu
3TOM BeHETCSI CTATUCTUKA 10 TPUHMMAEeMOMY TpaduKy.

Ha kanampHOM ypoBHe (L2) Bce BXoAsilye KaJpbl MepeHAIpaBJSIIOTCS 0OpaTHO, MPY 3TOM MEHSIIOTCS
mectamu MAC-anpeca oTiipaBuTens U rmoJrydaTesis. BeI€Tcs cTaTUCTUKA 110 IPMHUMMAaeMOMY U TiepefilaBaeMoMy
TpaduKy.

Ha ceTeBoM ypoBHe (L3) Bce BXOASIIVE MAKETHI IEPEHATIPABIISIIOTCS 00PaTHO, IIPU 3TOM MEHSIIOTCSI MECTaMMU
MAC- u [P-agpeca oTtmpaBuTess U moaydyaTessi. BegeéTcs cTaTUCTMKA 10 NIPMHMMAeMOMY U MepegaBaeMOMY
TpaduKy.

Ha rtpancnoptHoM ypoBHe (L4) Bxomsiuiuii Tpaduk IepeHarpaBisieTcsl oO6paTHO, IIPM 3TOM, ITOMMMO
nepectaHoBkM MAC-anpecoB u IP-ampecoB, meHsitoTcss Mectamu Homepa TCP/UDP mopToB oTmpaBuTens
U TIOJTyJaTes.

Hpumeuanue: nnsa nuieiida kananpHoro (L2), cereBoro (L3) u TpaHcmopTHOTo (L4) ypoBHE# MOBpeXIEHHbIE
TaKeThI He TTepeHarnpaBiIsioTCs.

Hpumeuanue: nns uuteiida kanamapHOro (L2), cereBoro (L3) m TpancmopTHoro (L4) ypoBHeli MakeTbl
c opyHakoBeiMu MAC Dst u MAC Src, a Taxke 6j10KM IaHHbIX ITpoTokona OAM (OAMPDU) u ARP-3ampochs,
cofepxkaluecs Bo BXozsiieM Tpaduke, He epeHaInpaBiIsioTCs.

Ipumeuanue: ecny BXomsmmii maket comepxkut MPLS MeTKy, OH OymeT IepeHanpaBiieH 6e3 M3MeHeHMs
€€ 3HaYeHMSI.

Il — EE LE1 -27.2dBm 06 31
Wnerp
Tun gl
ET—obGHapyxeHHe
oAM
MNakeToB
MpvHATO 0
OTnpaeneHo 0
Braren 1 2 by

Pucyrok 9.16. Menio «Llinelig»

Tun Boibop ypoBHsT Mogmenu OSI, Ha KOTOpoM OyIeT TPOUCXOAUTH
repeHanpaBjeHe TeCTOBOTO Tpaduka:
—  BeIki — oTk/IIOUEHME BO3MOKHOCTM OpraHu3anum mueida;
— 1 — dusuueckuii ypoBeHb;
— 2 — KaHanbHbIN ypoBeHb (MAC);
— 3 — cereBoii ypoBeHb (IP);
— 4 — tpaHcnioptHbIii yposeHb (TCP/UDP).
ET-o6HapykeHMe [Mepexop B MeHI0 «ET-00Hapy>KeHME».
OAM ITepexon B MeHI0 «OAM».

9.5.1. ET-o6HapyxeHue

®yukiys «ET-o0Hapy>KeHMe» MO3BOJSIeT BKIIOUUTh pesxkuM «lllneiid» kananpHoro (L2), ceteBoro (L3) mamn
TpaHcnopTHOro (L4) ypoBHS Ha ynaléHHOM TecTepe-aHanu3atope bepkyr-ETX, bepkyt-ET unu ycrpoiictse

o6pasoBanus uuieiicda bepkyt-ETL.
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PucyHok 9.17. Cxema mecmuposaHus

B COOTBETCTBUMM CO CXeMOJi TEeCTUPOBAHMSI MOKHO IIOC/IeJ0BaTeIbHO BK/IOUaTh pexkuM «Illneiid»
Ha HecKonbKuX ycrpoiicTBax bepkyT-ETX, bepkyT-ET 1 BepryT-ETL, KOTOpble MOTYT HaXOLUTbHCS KaK B Pa3HBbIX,

TaK U B OJJHOM IO CeTMH.

ER

— —27.2dBm _ 06:51

172,16.,2.125

Wnerp Bwrn

ET—oGHapyxeHWe

(EHapL®EeHLE

PucyHok 9.18. Menro «ET-06HapymeHuex»

1P

IP-agpec ynaj€HHOTo YCTPOICTBA.

[Inetid

F1
F2
F3
F4

Br160p ypoBHSI 1ueiida:

— BoIK/IIOUeHne pexkuma «Illneiid»;
— BK/IIOUeHMe nuteliha KaHaJIbHOTO YPOBHS;
— BK/IIOUeHMe 1uteiiha ceTeBOro YpoBHS;

— BK/IIOUEHMe 1uieiida TPaHCIIOPTHOTO YPOBHSI.

I71s1 mosTyueHnst TaHHBIX 00 yOaJéHHOM MTPMO0ope ¥ BO3MOKHOCTY BKIIOUeHUs peskuma «Lneiid» ciemyer:

1. MoaxkmiounTdb Mpub0op BepkyT-ETX K ceTM B COOTBETCTBUM CO CXEMOI1, IIpeicTaBlIeHHO Ha puc. 9.17.

2. [lepeiiTn B MeHIo «IlapameTpsl ceTu», 3aAaTh IP-ampec mopra mwin y6emuThCs, UTO MPUOOP IOIYUNIT
BepHbIii IP-agpec no npotokony DHCP (cm. paspen 7.1).

3. Ilepeiitu B MeHIo «<ET-06HapyskeHMe».

4. B mone «IP-agpec» BBecTu IP-agpec yaaji€HHOro yCTpoiCTBa.
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5. HaxkaTh Ha KJIaBUILY i («O6HapykeHMe»). B ciaydyae YCIENTHOTO BBIMOTHEHMS (QYHKIMM Ha 3KpaH
npubopa 6yayT BeiBeaeHbl IP-agpec, umsa u MAC-aapec yoaaéHHOro ycrpoiictsa (cM. puc. 9.19). IyHKT
MeHIo «llmeiid» cTaHeT AOCTYITHBIM JJIST PeIaKTUPOBAHMS.

6. C mOMOIIbIO KJIaBUIIT 2 , @, et BBIOpATh YPOBEHb IiTeiida.

IIpumeuanue: nepegadya OaHHBIX OCyIIecTBsgeTcs no mpotokoiay UDP. Ilopt momyuatens — 32 792. Ilopt
oTnpaBuTenst — 32 793.

EaE 1000 S5X — 04:07

ET—obGHapyxeHHe

192.168.10.3

llneAp Bwkn

HMa BERcut—ET
MAC O0:21:CE:28:1B:AE
IP 192,168,10.3

(EHapuseHUE

Pucyrok 9.19. lMpumep sbinonHeHus ET-ob6HapymeHus
9.5.2. OAM

BaskHOIT 3aaueii TOCTaBUIVKOB YCJIYT CBSI3U SIBJISIETCS 0GecIievueHre BbICOKOTO YPOBHS afMUHVCTPUPOBAHIS
" TexHMUUeckoro obcaykuBanus Ethernet-cereit. [l atux 1eneit 6su1 paspaboran crangapt IEEE 802.3ah [7],
M3BeCTHBIN Takke Kak «Ethernet in the First Mile (EFM) OAM» — «Ethernet OAM Ha «I1epBOi1 MUJIE».

OAM (Operations, Administration, and Maintenance — 3KcIUTyaTauusl, agMUHUCTPUPOBAHME
" 0OCTy>KMBaHME) — TIPOTOKOJ MOHUTOPMHTA COCTOSTHUSI KaHasiaa, QYHKIMOHMPYeT HAa KAaHAJIBHOM YPOBHE
mopmenu OSI. [ins mepemaum wHbopmanuy mexgyEthernetycrpoiicTBamyu MCIONB3YIOTCS OIOKM TaHHBIX
npotokona — OAMPDU.

BaskHoit dyHKIiMet mpoTokosa OAM siBsieTcsl BO3MOKHOCTD BKIOUeHUs pexkuma «llneitd» Ha ymanéHHOM
npubope.

I yCTaHOBJIEHUS coeIMHEeHUsI Mexkmy mpu6opoM BepkyT-ETX 1 yoaaéHHbIM YCTPOMCTBOM I10 ITPOTOKOIY
OAM u g5t BRIoueHus pesxkuma «llneitd» Heo6xoaumo:

1. HenocpedcmeeHHO COeOVHUTHL JOKalbHbII BepkyT-ETX u ymanéHHoe YCTpoicTBO® B COOTBETCTBUM
CO CXeMOM, IpUBEAEHHONM HUKe.

° Ha puc. 9.20 BepkyT-ETX npuBeéH B KauecTBe IpMuMepa yaIaJéHHOI0 YCTPOICTBa.
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Jlokanshslii bepkyT-ETX VYnanénnoe ycTpoicTBo

g0 | (hm3Mueckoe coeIUHEHME

EE

Pucyrok 9.20. Cxema mecmupogaHus
2. Ha ynanéuHom npubope pa3penuTsb paboTy npotokona OAM B aKTMBHOM MJIU TACCUBHOM DEXMME.
Ha nmokanpHOM Npubope:
3. ITlepeiitTu B MmeHI0 «OAM» (CcM. puc. 9.21).
4. B nyHKTe MeHI0 «PeskuM» BbIOpaTh aKTUBHbIN pexXum paboTsl mpoTokonaa OAM.

5. CocTosiHMe OOHapyskeHMs yOAJIEHHOTO yCTPOJCTBA B ITyHKTe MeHI0 «OOHapyskeHMe» [O/DKHO IPUHSTDH
3HaueHue «Send any».

6. [lepeitTu B MeHI0 «YpanéHHbIl npmubop». Ha skpaHe IomkHa 0TO6pasuThes MHopManys 06 yrajiéHHOM
YCTPOJICTBE.

7. HaxkaTp Ha KIaBUIITY - («LB up»). Ha ymanéuHoM ycTpoiicTBe 6ymer BKIOUEH pexkum «Illneitd»

ka"anbHOro (L2) ypoBHs. Tpaduk 6ymeT nepeHarnpassThes 6e3 3ameHnsl MAC-azpecos.

[1s1 BRIKITIOUeHus peskuma «Illneiid» Heo6XoaMMO HaskaTh Ha KIABUILY il («LB downy).

I — ER - —27.2dBm_ 08 35

0AM

AK THMBHBIA
OSHapyxeHre Send local

YpanéHHeia npuiop

Brikn NaccHEHR AR THEHHIA

PucyHok 9.21. Mexro «OAM»

Pesxum Bosmoxubie cocTosiausg OAM:

—  «AKTUBHBI/f» — aKTUBHBI/ peXUM; B aKTMBHOM peXMUMe ITOPT MOKeT
MOChIIaTh KOMaHIbl Ha OOHApYKeHMe YCTPOICTB ¥ BKIIOUEeHMEe DYHKLIVMU
«Illneitd» Ha ymaaéHHOM IIpMOOpe, a TaKKe pearMpoBaTh Ha KOMAaH[IbI
Ethernet OAM ot yaJiéHHOTO YCTPOICTBA;

—  «ITaccuBHBIN» — MACCUBHbBIN PEKUM; B TACCMBHOM PeXXUMe IMOPT He MOKeT
MHULMUPOBATh BKIIOUeHMe QyHkuum «lllneiidh», a MoOKeT TOIbKO
pearupoBaTh Ha KoMaHabl Ethernet OAM OT yaiéHHOTO YCTPOIICTBA,

—  «Bpiki» — OAM OTK/IHOUEH.
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O6HapykeHMe

CocTosiHMEe OOHaApyKeHMSI YIOAJEHHOTO CETEBOrO YCTpoiicTBa. Bo3MOXXHbIE
COCTOSIHMSI:

— Fault — HavajbHOE COCTOSIHME, COeAVHEHUE C YIOAJEHHBIM YCTPOJCTBOM
He yCTaHOBJIEHO;

— Send local — otnpaBka OAMPDU c uHbopMalmeir o moaaepsKMBaeMbIX
pexxuMax paboThl;

—  Passive wait — oxumanne OAMPDU c uadopmaiimeit o moaaepskuBaeMbIX
pexkuMax paboThl OT YAAJEHHOTO YCTPOICTBA, CKOHQMUIYPUPOBAHHOTO
B aKTMBHOM peXuMe;

— Send loc/rem — ormpaBka OAMPDU c uHbopMaliueit 0 moaaepKuBaeMbIX
pexkumax paboThl JIOKAQJIBHOTO ¥ YOAJAEHHOTO mHpubopa M C METKO,
03HayvamwIlei BO3MOXHOCTb YCTAHOBJIEHUS COeJMHeHUS;

— Send loc/rem ok — monyuenne OAMPDU c¢ mHbopmaiuueir o TOM, 4TO
peXkuMbl paboOThl JIOKAJBHOTO ¥ VAAJIEHHOTO YCTPOMCTBA SIBJSIOTCS
COBMECTUMBIMU;

— Send any — coefjuHeHMe YCTAHOBJIEHO.

VaoanéHHbIi mpru6op

IMepexop B MeHIO, comepskaliee MHGOPMAIMIO 00 yIaJTeéHHOM YCTPOJCTBE.

Ipumeuanue: ycrienHoe coeiyiHEHVE BO3MOXKHO TOJIbKO B TOM CJTy4ae, eC/IY YIATEHHBIN TPUO0P MOAIepK1BaeT

dyuakumio «Remote loopback» — pesxxum ynanénHoro nuvieiida. B ciayuae oTcyTCTBUS JaHHOM QYHKIMY COCTOSTHIE
ob6HapykeHMs yIaJEHHOTO YCTPOIiCcTBa pMUMeT 3HaueHue «Send loc/rem ok».

I — ER - —27.2dBm 06 35

YpanéHHeia nprcop

MAC appec 00:;21;CE:08:06:21

Vendor OUI Ox00 Ox21 OxCE
Pexuvm AKT,

Unidirectional Not supported

Rem. loopback Supported

Link ewvents Not supported

Var. retrieval Not supported
LE status Down

LE up

PucyHok 9.22. MeHio «Y0anéHHeili npubop»

MAC agpec MAC-azpec yganéHHOTr0 yCTPOJCTBA.

Vendor OUI VHMKaAbHBI UAEHTUPUKATOP OpraHM3aluy, MUCIOAb3yeMblit IJjisl TeHepauuu
MAC-azpeca.

Pesxum Cocrosiae OAM ynanéHHOro KjaueHTa.

Unidirectional IMoggepskka OJHOHAIIPABIEHHOTO COeIVIHEHMSI.

Rem. loopback

IMogpepskka pexkxuma yoajneHHOTO nuieiida.

Link events

IMogaepskka yBegoMIeHNsT 06 OIIMOKax COeTUMHEHNS.

Var. retrieval

HO,I[,I[Ep)KKa CUMTBIBAHUS TME€PEMEHHDbIX, MCIIOJb3yeMbIX /i1 OLEHKM KadeCTBa
KaHaJia CBA3N.

LB status

CocrostHue peskuma «Illneiih» Ha yganéHHOM mpubope.

Ipumeuanue: byHKIUA
He IO IePKMBaI0TCS.

«unidirectional», «link events» wu «var. retrieval» mpu6opom BepkryT-ETX

43



10. UsmepeHus

10.1. Tunosbie cxeMbl NOAKNIOUYEHUSA

st IIpoBeneHMsT TeECTMPOBAHMSAI HEO6XO,£[I/IMO IIOOK/IIOUYNUTD r[pM60p K aHaJIM3MpyeMomMy YCTpOIZCTBY/CeTVI

B COOTBETCTBUM C OJTHOM U3 CXEM, HpMBe,ﬂéHHle HIDKe.

MAC1

—

[MAC d=MAC 2[MAC s = MAC 1]

NUT/DUT

—

[MAC d = MAC 2[MAC s = MAC 1]

switch= |
[MAC d=MAC I[MAC s =MAC 2| [MAC d=MAC I[MACs = MAC 2]

i ueiig
- 2-ro ypoBHS

MACd -— MAC s

PucyHok 10.1. Tunosas cxema nodkaoyeHus 1

IPs=IP1[IPd=1P2
[MAC d=MAC ] MAC s = MAC 1]

NUT/DUT
router =
MAC T,

IPs=1P2[IPd=1IP1
[MAC d=MAC IJMACs = MACr |

—
IPs=IP1[IPd=1P2

[MACd=MAC 2|MAC s=MACT1]

JRRRR 116 (&7 (1)
| «-- 3/4-ro ypoBHs

IPs=IP2[IPd=1IPI

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

MACd -— MACs
IPd-—1IPs

PucyHok 10.2. Tunosasi cxemMa NoOKMoYeHUS 2

[MAC d = MAC 2J[MAC s = MAC 1]

[MAC d=MAC 2[MAC s = MAC 1|

Pucyrok 10.3. Tunosasi cxemMa NOOK/OYeHUs 3



[[Ps=TP2[IPd=1P 1]
[MAC d = MAC RN] MAC s = MAC 2 |

IPs=1P1[IPd=IP2
[MAC d=MACRIMAC s = MAC 1]

= - =

PucyHok 10.4. Tunosas cxema nodkaoyeHus 4

Ha cxemax mogk/oueHus BBeIeHbI Ceayione 0003HaueHusI:

MACs MAC-agpec oTripaBuUTess

MACd MAC-agpec nony4yaTess

IPs [P-anpec oTmipaBuTeIs

IPd IP-ampec momyyares

MACT MAC-agpec MmapuipyTusaTopa
MAC1 MAC-azpec bepkyT-ETX

IP1 [P-appec BepkyT-ETX

MAC 2 MAC-azpec yIanéHHOro yCTpoicTBa
IP 2 [P-agpec ynanéHHOro yCTpoicTBa
switch ceTeBOIt KOMMYTaTOP

router MapLIPyTU3aTOP

B ciryuae TecTupoBaHus ceTedt, cogepikalx yCTpoiicTBa, paboTaroliie Ha KaHaJIbHOM ypoBHe Mogesyu OSI0,
BepkyT-ETX mNOOK/IIOYAOT B COOTBETCTBUM CO CX€MOW, IpuBenéHHoil Ha puc. 10.1. B sTtom caydvae
reHepupyembiit npubopoMm TpadMK AOMKEH ObITh IepeHAIpaBieH 00paTHO IOCPeNCTBOM OpraHU3aluu
nuieiida. IIpu 3TOM BO BXOOAIIMX TakeTax MeHsIOTcs mectamu MAC-ajapeca OTIIpaBUTeNS U TOydaTess,
1 TpaduK Bo3BpaIniaeTcst Ha MICXOAHbBIN TTOPT.

B ciyuae TecTMpOBaHMS CeTeit, ComepsKalluxX yCTpoiicTBa, paboTalolye Ha ceTeBOM ypoBHe momenn OSI'
bepkyT-ETX NMOAKIIIOUAOT B COOTBETCTBUM C aHAJIOIMUHON CXeMOM, NpuBeneéHHoi Ha puc. 10.2. B ominune
OT IIpelbIayliero cjiyyas, BO BXOZAIIMX MakeTax MeHsoTcs Mectramu u MAC- u IP-agpeca oTmnpasBuTtens
¥ TIoJTyyaTess, ¥ TpaduK Bo3BpalllaeTcs Ha MCXOIHBIN MOpT. IToapo6HOe omcaHue npuBeneHo B pasaene 10.3.1.

B cimyyae ucmnosnb30BaHMSI OLHOHAIMPABIEHHOTO TeCcTa [Jisi aHaIM3a CeTel, COoOepskallluxX YCTPOICTBA,
paboTane Ha KaHajlbHOM ypoBHe Mopenyu OSI'®) mpu6Gop MOAKIIOYAIOT B COOTBETCTBUM CO CXEMOIA,
npuBenéHHoi Ha puc. 10.3. B ciayyae TeCTMpOBAHMS YCTPOICTB/CETE C BO3MOXHOCTBK) MapIIpyTU3alunu
[P-tpadmka ucnonb3yercs cxema Ha puc. 10.4. ITogpobHOoe onucaHue NpuBeAeHO B pasaene 10.3.2.

19 Hampumep, cetTeBoit KommyTaTop (switch).
I Harrpumep, MapuipyTusaTop (router).
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10.2. Tononorua TecTtos

HacTpoiiky TOITOJIOrMM BBIIOJIHSIIOTCS B MeHIO « TOIOIOTHSI TECTOB». ITO MEHIO OIMHAKOBO JIJISI BCEX TUIIOB
TecToB («RFC 2544», «Y.1564», «IIpuka3s 870», «<BERT»).

m — — - 11:04

Tononormsa TecTos
fuct., IP 192,168.1.1
lBYCTOPOHHWA

NeycTopoHHME  WoxogAuumi Broaaupi

PucyHok 10.5. Menro «Tononoaus»

HOucr. IP [P-azmpec AMCTaHIIMOHHOTO Ipubopa.

TecT. MOTOK HaripaBieHue TeCTMpOBaHUS:

— [BYCTOPOHHMII — TeCTMpOBaHMe OOOMX HAIMpaBIEHMIi: OT JOKaJbHOTO IIpubopa
K JUCTAHLUMOHHOMY M OT OUCTAHLMOHHOIO K JIOKAJIbBHOMY;

—  UCXOISIIUNA — TeCTUpOBaHME HallpaBJIeHUS OT JIOKaJIbHOI'O HpM60pa
K IMCTAaHIIVIOHHOMY;

—  BXOOSIIMIA — TeCTUpOBaHMe HaIllpaB/JI€HMAd OT OUCTAHIMOHHOIO HpM60pa
K JIOKaJIbHOMY.
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10.3. BapuaHTbl BbINONHEHUSI TECTUPOBAHUSA

10.3.1. TectupoBaHue ¢ ucnonb3oBaHueM wnenda

TecTupoBaHMe C WMCHOJMb30BaHMEM IiLIeiida IT03BOJSIET IOAYYMUTh IOBYCTOPOHHME pe3yabTaThl IpU
MpoBegeHuy aHaausa mo meronuke RFC 2544, trecra «BERT», «Y.1564» u «IIpuka3 870».

nopt16/10G | o, Rx |M0oPT 1G/10G
leHepauua i -
Tpaduka Rx X | Wneid
nokanbHbIK bepkyT-ETX AUCTAHUMOHHBIN bepkyT-ETX

PucyHok 10.6. Cxema d8yHanpasneHH020 mecma

Ilpu mpoBemeHMM TEeCTUPOBAHUSI MCIOAb3yeTcs 2 IpuOOpa: JIOKaIbHbBINA, Ha KOTOPOM IIPOM3BOIMUTCS
HACTpOiiKa rapaMeTpOB aHajau3a, M OMCTAHIMOHHBIN, HaXOMSIIMIICS Ha OPYroM KOHIE KaHajla. Pe3ylbTaTel
TeCTMPOBAHMS 0TOOPAsKAIOTCS Ha SKpaHe JIOKAJIbHOro Ipubopa.

10.3.1.1. Mpumep TecTMpoBaHUA

Hike paccMoTpeH mpuUMep TeCTUPOBAHMS C UCIOJIb30BaHKUeM Iiieiida ajs nmposenenust tecta «BERT». [s
TecToB «RFC 2544», «Y.1564», «IIpuka3 870» mOpsAOOK OeiiCTBIIT aHAIOTUYEH.
Ha puc. 10.7 mpencraBiieHa TUIIOBAsI CXeMa MOAKIIOUEeHMS TPUOOPOB K TECTUPYEMOI CETH.

'mopr 1G/10G nopr 1G/10G ||| == | @ | -----,
. "
— < Ulneid
nokanbHeli bepkyT-ETX nucTaHIHOHHBIH bepkyT-ETX
MAC 1 MAC 2
IP 1 P2

PucyHok 10.7. Tunosas cxema noOKAOYEHUS

Ha cxeme BBefieHbI cieymolie 0603HaUeHUS :
— MAC 1 — MAC-anpec ropta 1G/10G 10KaJbHOTO IPMO0OpPAa;
— IP 1 — IP-ampec JOKaJbHOTO IPUOOpa;
— MACRI1 — MAC-agpec nutio3a, 6/11sKaifiiero K JIoKaJbHOMY Mpu6opy;
—  MAC RN — MAC-agpec 1utio3a, 6;1vKaifiero K IMCTaHIMOHHOMY Tpu6opy;
— MAC 2 — MAC-anpec ntopra 1G/10G gucTaHLIMOHHOTO Ipubopa;

— IP 2 — IP-aapec AuCTaHIMOHHOIO Ipubopa.
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1 npoBeieHUs TeCTUPOBAHMS ClleflyeT:
1. TloakIIOUNTD TOKAJIBHBIN U AVCTaHUMOHHBIN BepkyT-ETX no cxeme, rpeAcTaBiaeHHOl Ha puc. 10.7.

2. Ha sokajibHOM M Ha [AMCTAHIMOHHOM Tipubope rmepeiiTu B MeHI0 «BbepkyT-ETX. Hacrtpoiiku» =
«[TapameTpsI ceTu». Bri6paTh:

ITopt — TecTt

OIHMM U3 MPUBEIEHHBIX HIKE CIIOCO60B YCTaHOBUTH IP-ampec nokanbHOro mpubopa (IP 1) u IP-agpec
IMCcTaHIMOHHOro mpubopa (IP 2):

— BBecTu IP-agpec BpyuyHyl1o, Iipu 3TOM ITyHKT MeH10 «DHCP» no/mKkeH HaXOAUTHCS B COCTOSTHUY «BbIKJI»;

— moayuutbh IP-agpec no mpotokosy DHCP, BbiOpaB myHKT MeH0 «DHCP» 1 HakaB Ha KIaBUIILY e

(«Bxi»).

3. Ha mucra"iuonHoM mpubope mepeiiTu B MeHIo «bepkyT-ETX. MHCcTpymMeHThI» = «Illneiid» 1 B IMyHKTe
MeHI0 «Tum» BeIOpaTh «3» (cM. pasmen 9.5).

4. Ha noxkayibHOM Ipubope nepeiitTi B MeHI0 «BERT» = «HacTpoiiku» = «Tomoysorus TecToB». Bei6paTh:
Ouct. IP — IP 2
TecT. TOTOK — JIBYCTOPOHHU

5. Ha nokanpHOM mpubope mepeiitu B MeHI0 «BepkyT-ETX. Usmepenusr» = «BERT» = «HacTpoitku» =
«3aroyioBoKk» (cM. puc. 10.8). Bei6paTh:

MAC Otnp. — MAC 1
MAC ITosmyu. — MAC R1
IPOTtop. — 1P 1

IP ITonyu. — IP 2

Ipumeuanue: nnsa noryuenust MAC-ampeca nuo3a Heo6X0MMO BITTOMHUTE ARP-3ampoc: mepeiT K MyHKTY

meHIo «MAC TTomyd.» ¥ HaXKaTh Ha KJIaBUIILY .
| Az1000 - B:——— — 08 55
3aronoBok
MNotor 1

00:21:CE:08:0E:C9
MAC Momyu. 00:21:91:8D:10:70

IP Omp. 172,16.2.106

IP NMonya. 172.16.3.143

NononHUTENEHO
YLAN Brkn
HPLS T¥
HPLS R -————————-
IF ToS 0O00b: precedence 0
|IDF BB

PucyHok 10.8. IkpaH «3a20/1080K»

6. Ha nokanbHOM Ipubope B COOTBETCTBUM C yKasaHuMsMM pasnaena 10.9 BBITOJTHUTH HEOOXOOMMbIE
HacTtpoliku Tecta «<BERT». 3atem nepeiitu B MeHIO «bepkyT-ETX. V3mepenusi» = «BERT» u HaxkaTh Ha

KJIaBUILLY - («CtapT»).
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10.3.2. OpHOHanpaBneHHOe TeCcTUpOBaHue

OpHoHamnpaB/ieHHOEe TeCTUPOBAHME MCIIOJIb3YyeTCsl MJISI TIOAyuyeHUs! OJHOCTOPOHHUX pPe3yJbTaTOB IpPU
MpoBegeHuy aHaausa mo meronuke RFC 2544, trecra «BERT», «Y.1564» u «IIpuka3 870».

st momyyeHust 60jiee TOUHBIX Pe3y/IbTATOB IIPU aHalK3e 3amepskku 1Mo Metoguke RFC 2544, a Takke mpu
TECTMPOBAHMM B COOTBETCTBMUM C peKoMeHpaiueit Y.1564 u nmpoBemenuu tecta «IIpukas 870» He0OGXOAMMO
UCI0b30BaTh PTP-cuuxponmsanyio (onuyus XPTP).

nopt 16/10G | 1, Rx nopt 1G/10G
[eHepaums > AHanu3
Tpaduka Tpaduka
NOKanbHbI bepkyT-ETX AVCTaHLMOHHDbIN bepkyT-ETX

PucyHok 10.9. Cxema 00HOHanpasaeHHo20 mecma

[Ipy mpoBegeHMM TECTUMPOBAHMSI MCIIOAb3yeTcsl 2 TpubOpa: JIOKAJAbHbBIN, Ha KOTOPOM IPOU3BOAUTCS
HACTpOJMKa MapaMeTpoB aHa/IN3a, M OUCTAHLMOHHBINA, HAXOASUIUIICS HAa APYrOM KOHIle KaHajia. Pe3ynbTaTsl
TeCTMPOBAHMS 0TOOPAsKAIOTCS Ha SKpaHe JIOKAJIbHOro Ipubopa.

10.3.2.1. NMpumep TecTMpoOBaHMUA

Hicke paccMOTpeH MpMMep MUCIOAb30BaHMS OLHOHAIPaBIEHHOTO TeCTMPOBAaHUS AJi NPOBeLeHMs] TecTa
«BERT». [Ins1 TecToB «RFC 2544%, «Y.1564», «[Ipuka3 870» MopsimOK AEMCTBMIT aHAIOTUYEH.
Ha puc. 10.10 npencTaBiieHa TUIIOBAsI cxeMa MOAKIIOUEHUS IPUOOPOB K TECTUPYEMOIL CETH.

.

Jmopt 1G/10G

"

nopr 1G/10G ||

JokanbHbI bepkyT-ETX JucTaHIMoHHE bepkyT-ETX

MAC 1 MAC 2
IP 1 P2

PucyHok 10.10. Tunosas cxema nodkaYeHUs

Ha cxeme BBeieHbI cieyolie 0603HaUeHUS :
— MAC 1 — MAC-anpec ropta 1G/10G 10KaJbHOTO IpMO0OpPAa;
— IP 1 — IP-ampec J1OKaJbHOTO IPUOOpa;
—  MACRI1 — MAC-agpec nutio3a, 6/11sKaifliero K JIoKaJbHOMY pu6opy;
—  MAC RN — MAC-agpec 1utio3a, 6;1vKaifiiero K IMCTaHIMOHHOMY Tpu6opy;
— MAC 2 — MAC-anpec ntopra 1G/10G gucTaHLIMOHHOTO Ipubopa;

— IP 2 — IP-aapec AuCTaHIMOHHOIO Mpubopa.
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s 3MepeHMs MTapaMeTpPOB KaHala CBS3M B HAIpaBJeHMUM OT JIOKAJbHOTO MPMOOpa K AUCTAHLIMOHHOMY
HEeo6X0OVMO:

1. Yéeoutbcsg, YTO Ha JIOKAJIBHOM M JOUCTAaHLMOHHOM IIpubOpax BO3MOKHO MCIIOJIb30BaHME
OIHOHAIIpaBJeHHOIo TecTa: B MeHIo «bepkyT-ETX. HacTpoitku» = «YcTaHOBKM mpubopa» = «Omimm»
B CITMCKe OTLINIi JO/HKHA MPUCYTCTBOBATh oniust XAT.

2. IMogK/I0unNTh JTOKAJIbHBIN U OMCTAaHUMOHHBIN bepkyT-ETX mo cxeme, rpeacraBiaeHHoi Ha puc. 10.10.

3. Ha noxasbHOM ¥ Ha IOMCTAHIMOHHOM Mpubope repeiiTu B MeHIo «BepkyT-ETX. Hacrpoiiku» =
«[TapameTpsI ceTu». Bri6paTh:

ITopt — TecTt

OIHMM U3 NMPUBEIEHHBIX HIKE CIIOCO60B YCTaHOBUTH IP-ampec mokanbHoro mpubopa (IP 1) u IP-agpec
IMCcTaHIMOHHOro mpubopa (IP 2):

— BBecTu IP-agpec BpyuHylo (11py 3ToM NYHKT MeH10 «DHCP» no/mKeH HaXOAUTBCS B COCTOSTHUM «BBIKIT»);

— momyuntb [P-agpec 1o mporokony DHCP, Bei6paB myHKT MeHI0 «DHCP» 1 HaskaB Ha KJIaBUIITY e

(«Bxim»).
4. Ha noxkanbHOM Ipubope nepeiitTu B MeHIo «BERT» = «HacTpoiiku» = «TOIOJIOrus TeCTOB». BbIGpaTh:
Ouct. IP — 1P 2
Tecrt. moTok — Mcxoaammii

5. Ha noxanpHOM mpubope mnepeitT B MeHI0 «bepkyT-ETX. Usmepenus» = «BERT» = «Hactpoitku» =
«3aroysioBoKk» (cM. puc. 10.11). Bei6paTs:

MAC Otnp. — MAC 1
MAC IMosmyu. — MAC R1
IP Otmp. —IP 1

IP ITonyu. — IP 2

Ipumeuanue: nyisa nomyuennst MAC-azpeca nuio3a Heo6xoquMo BeITTOMHUTE ARP-3anpoc: nepeifTu K MyHKTY

meH1o «MAC ITonyd.» ¥ HaXKaTh Ha KJIaBUILY F3>.
| A:1000 - B:—— — 0B 59O
3aronoBok
MoTok 1

00:21:CE;08:0E:C9
MAC NMonyu, 00:21:91:8D:10:70

IF Omnp. 172.16.2,106

IF NMomyu., 172,16.3,143

NlononHUTensH.
YLAM Braren
HPLS T
HPLS RH —-—————--—-
IF ToS 0000b: precedence 0
LIIP BOOG0AB0000

PucyHok 10.11. 3kpaH «3a2071080K»
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6. Ha nokanbHOM Ipubope B COOTBETCTBUM C YyKasaHusMM pasaena 10.9 BBITOJTHUTH HEOOXOAMMbIE
Hactpolikyu Tecta «BERT». 3aTem mepeiiTu B meHi0 «bepkyT-ETX. 3mepenns» = «BERT» u HaxkaTh Ha
knapuiry F1 («CtapT»).

Ipumeuanue: 1ociie HaxkaTus Ha KiaBumy «CTapT» HAa 3KpaHe JIOKAJIbHOrO Npubopa MOTYT ITOSIBUTHCS
cyIeyIoNIe COOBIIeHNMs :

- «MpgéT nomkimoueHue K OUCT. MOPTY ...» — BOSHMKAET CPasy Iocje 3aIyCcKa TecTa.

—  «/IMCTaHIMOHHBIV TPUOOpP HEAOCTYIIeH» — BO3HMKAeT B Cjydae, €Ccau He IOJyYMIOCh YCTaHOBUTH
CcoeVHEHME C VICTAHI[MIOHHBIM IIPMUOOPOM.

- <<HOTE]3HHO coeaMHeHMe» — BO3HMKAET B ClIy4yae, eCiin IUCTaHIMOHHBIN HpI/I60p Imocjie YyCTaHOBJIEHMSA
CoeJMMHeHMs T1epecTal OTBe4YaThb Ha 3aIlIPpOChI.

—  «JIMCTaHIMOHHBIN IIPMOOP 3aHIT» — BO3HMKAET, KOTHA Ha AMCTAHLMOHHOM IIpMbope yKe IPOBOIUTCS
KaKoJ1-1nbo TecT.

— «[uct. BERT 1-rO ypOBHSI HeBO3MOXXeH» — BO3HMKAeT Ipu MOMbITKe nposectu TecT «BERT» mepBoro
YPOBHSI.

Hpumeuanue: Ha 3KpaHe AMCTAaHIOMOHHOTO anGOpa BO BpeMs TeCTUPOBaHMA OT06pa)K8.0TC9[ coob1IeHne
«BBITTOJIHSIETCSI AMCTAHIIMOHHBINA TECT».

s usMepeHus apaMeTpOB KaHajia CBS3M B HaIlpaB/JIeHUM OT OAMCTAHIMOHHOTO MpubOpa K JIOKATbHOMY
HeobxXoamMMo:

1. V6emuTbcsi, UTO Ha JIOKAJBHOM ¥ [AUCTAHIMOHHOM Mpubopax BO3MOXKHO MCIIOJb30BaHMe
OHOHAITIPaBJIEHHOTO TecTa: B MeHIO «BepkyT-ETX. HacTpoiiku» = «YcTaHOBKU Tpubopa» = «Omiumm»
B CIIMCKE OILMI OO/KHA IPUCYTCTBOBATh onius XAT.

2. [TogxmiounTts JyoKkanbHbIi bepkyT-ETX u aucranumoHHbI BepkyT-ETX mo cxeme, mpencTaBlieHHON
Ha puc. 10.10.

3. Ha snokanpHOM U Ha [JMUCTaHUMOHHOM mpubope mnepeiitu B MeH0 «bepkyT-ETX. Hacrpoiiku» =
«[TapameTpsl ceTu». BoiOpaTh:

ITopT — TecT

OnHUM U3 MIPUBEIEHHBIX HIUKE CIIOCOO0B ycTaHOBUTH [P-ampec mokanbHOro npubopa (IP 1) u IP-aapec
IMCcTaHIMOHHOro mpubopa (IP 2):

— BBecTu I[P-ampec BpyuHylo (Ipu 3TOM NIYHKT MeHI0 «DHCP» mo/iskeH HaXOAUTBHCS B COCTOSTHUU
«BBIKII»);

— monyuutb IP-agpec o mpotokomry DHCP, Bbi6paB myHKT MeHI0 «DHCP» 1 HakaB Ha KIaBUIITY hi

(«Bki»).
4. Ha noxkanbHOM Ipu6ope nepeiitTu B MeHio «BERT» = «HacTpoiiku» = «TOIO0rMs TeCTOB». BbIbpaTh:
HOuct. IP —IP 2
TecT. moTOK — BxXopsmimit

5. Ha nokanpHOM mipubope repeiitu B MeHI0 «BepkyT-ETX. Usmepenus» = «BERT» = «HacTpoitku» =
«3aroysioBoKk» (cM. puc. 10.11). Bei6paTs:

MAC Ortmp. — MAC 2

MAC ITosmryy. — MAC RN
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IP Otnip. — IP 2
IP MMonyu. — 1P 1

6. Ha snoxkanpHOM Ipu6GOpe B COOTBETCTBMM C YyKazaHusMu pasgena 10.9 BBITOJIHUTL HeO6XOAMMble
HacTpoiiku Tecta «<BERT». 3aTtem mepeiitu B MeHIO «BepkyT-ETX. M3mepenus» = «BERT» 1 HaxkaTh Ha

KJIaBUIILY - («Ctapt»).

Hpumeuauue: Imocjie HaXXaTud Ha K/IaBUITY «CTapT» Ha 35KpaHe JIOKAJIbHOTO M AMCTAHLIMOHHOIO HpM60pa
MOSABATCS COO6IJ.I€HI/IH, dHaJIOTMYHbIE ITIepeYNC/JIeHHbIM Ha C. 51.
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10.4. Metoauka RFC 2544

Metoauka RFC 2544'2 ompegmensieT Habop TeCTOB, KOTOPbIE MCIIOAb3YIOTCS TP OI€HKEe BasKHEMIINUX
XapaKTEePUCTUK CETEBBIX YCTPOMCTB U IIPOBEpPKE COOTBETCTBUS IIPELOCTAaB/ISIEMBIX YCIYI XapaKTepUCTUKAM,
KOTOpbIe OTOBapuBalOTCI B SLA MexXay oriepaTopamMu CBSI3U U KIVMEHTaMMU.

Bbnarogapsi BO3MOKHOCTYM TMPOBENEHMS aHaaM3a IPOITYCKHOM CIIOCOGHOCTM, 3aJep>KKu, YPOBHSI TOTEPb
KaIpOB U MpeeabHOlM HATrPy3KM, 5Ta METOAMKA B HACTOSIIIEE BPeMS SBJISIETCS CTAHOAPTOM «ze-(haKkTo» IJIs
OIIeHKM IMpou3BoanTeNbHOCTU Ethernet-ceTeii.

BepkyT-ETX 1103BOJIsIET TPOBOAUTD YETHIPE CTAHAAPTHBIX TECTA COTIacHO pekoMeHaausM RFC 2544.

10.4.1. AHanu3 nponycKHOM CNOCOBHOCTH

Vi
1__ -
MPOU301LITa MOTEPS
KaJpoB
00 ||z V2<VI ® o
0% | [{d | 2 <—> ||| 8% | 3
@70 + - &%)
o Y® I~ ¥ ®
Y e 5 g 2
e 98
s (sa)
196 5| 95|
000 g : 000e
= I .

Ne monbeITkH

V1, V2 - ckopocTh niepenadu TauHbIX

Pucyrok 10.12. AHanu3 nponyckHol cnocobHocmu

AHanus nponycktoti cnoco6Hocmu (Throughput) nposodumcs 0nsa onpedeneHus MAakCUMAanbHO 803MOXCHOU cCKopocmu
Kommymayuu 071 cemegulx 3J1eMeHImos, Komopole pacnonazarnmcs 8 mpaHcnopmmsix cemsx Ethernet.

TTpormycKkHast CIOCOGHOCTb — MaKCHMaJIbHasi CKOPOCTh Iepeiault JaHHBIX, Ha KOTOPOI KOJIMYECTBO KaipoB 13,
nponrenimx yepes DUT, paBHO KOIMYECTBY KafipOB, OTIIPABIEHHBIX MY C TECTUPYIOIIEr0 000PYI0BaHMS.

IIpyu aHaM3€e MPOMYCKHOI CITOCOOHOCTY HEKOTOPOE KOJMYECTBO MaKeTOB C MUHMMAaIbHBIM MEXKKaIPOBIM
MHTepBaJioM nepenaérca Ha Bxomg DUTH (puc. 10.12).

3aTeM IO CUYMTHIBAETCSI KOIMUECTBO MMAKETOB, IPUIIeAINX ¢ BbIxogHOoro rmopta DUT. Ec/in 0HO OKa3bIBaeTCst
MeHbIlle KOJIMUECTBA MepeJaHHbIX ITaKeTOB, TO MEKKaPOBbIii MHTEPBAJI YBEJMUMBAETCS M TECT BBIITOIHSIETCS

CHOBA.
Ipu ompemesieHUN IPOITYCKHO CITOCOGHOCTY UCIIOIb3YEeTCSI MeTO, GMHAPHOTO TOMCKA.

12 MocTymHOCTb GYHKIIMY TecTHpoBaHust o Metoauke RFC 2544 3aBucut ot Bepcuu IO (cM. pasgen 8).
13 TepMMHBI «KaAp» U «IIAKET» B OIIMCAHUSIX TECTOB SIBJISIIOTCS CUHOHVMAaMM.
4 B 9TOM M MOCIEYIOIMX OMMCAHUSIX TECTOB BCE PACCMOTPEHHBbIE HEVCTBMS BBITIONHSIOTCS TECTEPOM

dBTOMATUYECKMN.
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10.4.2. AHanu3s 3aaepxKu

Ta

| I — xanp ¢ meTkoi

IMa4yKa KaJapoB

DEI-D

] i

3anepxkka =Tb - Ta

PucyHok 10.13. AHanu3z 3adepxku

AHanu3 3adepycku (Latency) npumersiemcs 0ns OUeHKU 8peMeHU, KOmopoe HeoO0x00umo Kaopy 0nsi npoxoxcoeHus
0M UCMOYHUKA K nojyuamesnio, d Npu UCnos308aHuu wuietipa — 0na 8o3epama K ucxooHomy ajemeHmy. Ecau
8E/IUYUHA 3A0ePHCKU USMEHAENCA, M0 MOXEM NPUBECU K NPpobdemam 8 pabome cepeucos peanbHo20 8PeMeHU.

IMpy aHamM3e 3aJepKKM CHauvaja OIpemesiseTcs MPOIMycKHas crocobHocth DUT. 3aTeM [OJis Kaskaoro,
omnpenenéHHoro Mmetonukoit RFC 2544, pasmepa maketra Ha COOTBETCTBYIOIE) eMy MakKCUMaJbHOM CKOPOCTU
TOChITIaeTCsl IMOTOK KaApoB, aJpecOBaHHBIX I10JydaTe/ll0. B IakeThl BCTaBISIOTCS MeTKU OIIpeliesleHHOIo
dopmara. Ha mepenaroiieii cTopoHe 3amucbiBaeTcsl 3HaueHue Ta (Bpems, K KOTOPOMY IaKeT C MEeTKOM ObLT
MOJIHOCTBIO MepenaH). Ha mpMEMHOIM CTOpPOHE OmpemensieTcsl MeTKa M 3aImcbhiBaeTcs 3HaueHue Tb (Bpemst
MIpMéEéMa IrakeTta ¢ MeTKOI).

3agepxkka (Latency) — ato pasauiia (Tb — Ta). [To pesy/nbTaTam aHanaM3a BHIUUCISIETCS CPeHSS 3a7epyKKa.

10.4.3. AHanu3 ypoBHS noTepb Kaapos

100%
14 -
noTepH — X%

90%
21 <> -
noTepH — X,%

— v —
HOMEDP MOMBITKH

X%, X,% — moTepH IPH COOTBETCTBYIOLICH Harpys3Ke

PucyHok 10.14. AHanu3z ypogHs nomeps Kadpos
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AHanu3 ypoeHs nomeps kadpos (Frame Loss Rate) HeoOxo0um 01 npoeepKu cnocoOGHOCMuU cemu noddepicusams
NpuoXeHUs, Komopsle pabomaiom 6 peaivHoM epemeHu (0e3 803MOMNCHOCMU NOBMOPHOU hepedauu), maxk Kak
0o1bUIOT NpoyeHm nomeps Kadpos npueedém K yxyouleHurw Kauecmea cepsucd.

AHaMM3 ypOBHS TMOTEPH IMO3BOJISIET PACCUMUTATh ITPOIIEHT KaJApPOB, KOTOPbIe He ObLIM IepelaHbl CETEBBIM
37IeMeHTOM MpU MOCTOSTHHOI Harpy3Kke 13-3a HeJOCTaTKa alnapaTHbIX pecypcoB.

IMpu aHanu3e ypoBHS 1MOTepb KaapoB Ha Bxon DUT Ha ompele/s€HHOM CKOPOCTM IOChIIAETCSI HEKOTOpoe
KOJINYeCTBO KaapoB (input count) u MOACYUTHIBAETCS KOTMUECTBO MAKETOB, MPUILEAIINX C BBIXOJHOTO MOPTa
DUT (output count).

VpoBeHb MOTEPD KAZAPOB PACCUNTHIBAETCS 110 hopMyJie:

100 x (input count — output count)

(input count)

IlepBas mombITKa [OO/DKHA OCYLECTBISTHCS Ha CKOPOCTY, MaKCUMMAIbHOM MJISI NAaHHOIO COeAVHEHWS.
Crnepywomiast TMOMbBITKA OO/DKHA MPOXOAUTb HAa CKOPOCTH, cocTaBisioieirn 90 % OT MaKCMManabHOM, 3aTeM
Ha CKOpOCTH, cocTasistomeit 80 % oT MakCUMaibHOM. VICIIbITaHMS TTIOBTOPSIIOT, YMEHbIIask CKOPOCTb TeCTOBOIO
rmoToka Ha 10 % (BO3MOXeH ApPYroi 1iar), 1O Tex IMOp, ITOKa B ABYX IOIBITKAX MOAPSA He OyIeT IMOoTepsHO
HU OOHOTO Kajapa.

10.4.4. AHanu3 npepenbHOM Harpysku

Navka KajapoB
L]
I
1 kaap noTepsH

KOJI-BO Ka/IPOB B [TAYKC
YMCHbILACTCA

.| | KOO -
CIC L]

[OTECPb HET

CECEEY

Y
Ne moneITKH

PucyHok 10.15. AHanus npedensHoli Hazpy3Ku

AHanu3 npedenvHotli Haepysku (Back-to-back) noseonsem oyeHums 8pems, 8 meueHue KOMopoz0 yCmpolicmeo
Cnpaensiemcs ¢ MakCUManbHoll HazpysKoli.

Hp]/[ dHa/IM3e HepPaBHOMEPHOCTUM IIepedadyy AJaHHbIX Ha BXO[ DUT orcbuiaeTcs HEKOTOpoe KOJIN4YeCTBO
KaapoB C MUHMMaIbHOM ME)KKa,ElI)OBOI‘/JI SHZ[ep)KKOVI " MMOACUMTBIBAETCA KOJNYECTBO IIAKEeTOB C BbIXOJ4d DUT.
Ecin oHO oOKa3biBaeTcs PaBHBIM KOJIMYECTBY OTIIPABJIEHHBIX KaApOB, TO TECT 3dKaHYMBAETCA. Ecin
>Ke KOJIM4eCcTBO MakeToB Ha Bbixoge DUT MeHblle uyuciaa OTIIpaBJ/IEHHbIX, TO BpeMs YyMEeHbIIaeTCsd M TeCT
IMMOBTOPSETCA.
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10.5. RFC 2544. lNoaroroBKa K NnpoBeAeHUI0 aHau3a

10.5.1. Tononorusa cetu

HacTpoiiky TOIIOJIOrMM CETU BBIIOJHSIOTCS B MeHI0 «TOIOJIOrMs TeCcTOB», MOAPOOHOEe OIMCAaHMe MEHIO
NpuBeneHo B pasaene 10.2.

10.5.2. OcHoBHblEe NapamMeTpbl 3aronoBKa

HacTpoiika mapamMeTpoB 3arojioBka ocyiectsisieTcs: B MeHI0 «<RFC 2544» = «HacTpoiiku» = «3arojoBoK».

L5

100

17:18

3aronoBok

YpoeeHb BB

MAC oTnp.
MAC nomayu.
IP otnp.

O0:21:CE208:00:01
O0:21:CEz08:00:02
192.168,1.1

IP nonyu. 192,168.2.2

JononHUTensHo
YLAM Brikn
HPLS Brikn
IP To5 0000b: prec, 0 TTL B4
IDP BOOCC B0

2 3 4

PucyHok 10.16. MeHw «3a201080K»

VYpoBeHb Br160p ypoBHs Mogeny OSI, Ha KOTOpOM GYAET MPOBOAUTbLCS TecT (cM. pasmen 10.5.3)
MAC Ormp. MAC-azpec oTIipaBuUTeNs

MAC Tlosyu. MAC-azpec nosyvaTesnst

IP OTmp. IP-ampec oTpaBuUTENIS

IP IMomyy. [P-agpec nomyyaresns

IMpu 3aganny MAC-agpecoB HEOOXOIMMO YUMUTHIBATH CJIeyIOIIEe:
— B KauecTBe MAC-anpeca orpaBuTes ykasbiBaeTcst MAC-anmpec uHTepdeiica MCTOUHMKA;

—  eCIM UCTOYHMK M MOJTyYaTelb COeIMHEHbl HampsIMylo, 6e3 MpOMEXKYyTOUHBIX MapUIpyTU3aTOPOB,
B KauecTBe MAC-ampeca nosryuaTess ykaspiBaeTcst MAC-ampec nHTepdeiica mosygaTers,

—  ec/M MeXIY UCTOYHMKOM U MOJIyJaTeIeM CYIIeCTBYeT XOTS Obl OAMH MapIIpyTU3aTOp, B KaUecTBe
MAC-agpeca moaydaTenss Heo6XoaMMo yKaszaTb MAC-aapec
MapuipyTmsaTopa.

O6moKaifiero K MCTOYHUKY

CyliecTByeT BO3MOXHOCTbh aBTOMaTHU4UeCcKoii noactaHoBku MAC- u IP-anpecos:

— TIpM HaXaTUM Ha KJIaBUIILY F1

(ipu BbI6OpE «MAC OTmp.» uau «MAC Iosyd.») BMECTO TEKYILErO
MAC-agpeca 6ymer mnomctaBieH MAC-ampec rmopra A, «[TapameTpbI

uHTEepGhECcoB»;

33[laHHbI/AI B MEHIO

F1

— TOpU Ha)kKaTUM HaA KIaBUIILY (ipu BbIGOpE «IP OTnp.» win «IP ITonyd.») BMECTO TEKYIIEro

IP-anmpeca 6ymer moacTasiieH IP-agpec mopTa A, 3alaHHbIi B MeHIO «[lapaMeTphl ceTun»;

— TIpM HaXaTUM HA KIABUIILY (mpu BbIGOpe «MAC Ilonyu.») 6ymeTr mpoBenén ARP-sampoc.
B pesynbTaTe 3ampoca BmecTo Tekyuiero MAC-agpeca nomryuarens 6yger monacrasieH MAC-agpec,

COOTBETCTBYIOIIMIT IP-afipecy mosyJyaTesns.
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TaxKke Ha aKpaHe 0T06pa)KaIOTC${ 3HAYEHMN ITapaMeTpOB, 3aJaBaeMbie B MEHIO «3aroJjioBoK (,HOH.)».

10.5.3. YpoBeHb

B mone «YpoBeHb» BbIOMpaeTcs OOMH M3 TPEX ypoBHeit momenu OSI, Ha KOTOpOM GyIeT BBITOTHSIThCS
TecTMpOBaHue:

— «2» (MAC, kaHa/lbHBbI/i ypOBEHb) — K TECTOBBIM [OaHHBIM mHobasisieTcss Ethernet-3arojioBok.
Hcnonb3syeTtcs it 0 aHa/iIM3a ceTelt, coAep)Kalux KOMMYTaTOpPbl — YCTPOICTBA,
paboTartoiue Ha BTOpoM ypoBHe Mopesu OSI.

—  «3» (IP, ceTeBOI YpOBEHb) — TECTOBBIE TaHHbIe MoMenialTcs B [P-maket, a 3aTem B Ethernet-kaap.
UcnonbsyeTcs Ojs aHann3a ceteil, Cogepkallux KOMMYTaTOPbl U MapUIpyTU3aTOPbl — YCTPOIICTBA,
pa6oTalolue Ha KaHAJIbHOM U CEeTEBOM YPOBHSIX.

- «4» (UDP, TpaHCIOPTHBIi ypoBeHb) — ¢opmupyercsa Ethernet-kagp, comepsKalimii
IP- 1 UDP-3aroioBok. VICIio/ib3yeTcs OJis epefauy TECTOBBIX JaHHBIX C [IOMOIIBI0 TPAHCIIOPTHBIX
MIPOTOKOJIOB.

10.5.4. lononHuTeNbHbIE NAapaMeTpbl 3aro/ioBKa

E=m 100 — - 12:38

Saronoeok {pgon.)

Auto—ARP MRy
Ethertype 0800

YLAN Brikn

HPLS Brikn

IF To5 0000b: prec, 0 TTL B4
|JDF BOC00RO000

Brkn Brn

Pucyrok 10.17. MeHr «3az20/1080k (0on.)»

Auto-ARP Ecmn BeIGpaHo «Bki», TO TMpu 3amycke TeCTOB OYAEeT aBTOMAaTUUYECKM ITPOBEHEH
ARP-3armpoc. B pesynbrare 3ampoca BMecTo Tekyiero MAC-aapeca moiydaresis 6ymeT
nopacTtasieH MAC-agpec, cooTBeTCTBYWOIIMIT IP-anpecy nosyyaTesns, 3a4aHHOMY B MEHIO
«3aroJ0BOK»

Ethertype Homep npoToKo/a ceTeBOro ypoBHs

VLAN [Tepexon B meH1o «VLAN» (cMm. pasgen 10.5.5)

MPLS [Tepexon B meHI0 «CTek MeTOK» (cM. paszen 10.5.6)

IP ITepexop B meHI0 «IP» (cMm. pasmen 10.5.7)

UDP ITepexon B meHio «UDP» (cm. pasgen 10.5.8)

F1

[Ipu HaxkaTUM Ha KIABUIIY (ipu BeIGOPE «VLAN») B KauecTBe HacTpoek VLAN 6yayT aBTOMaTUYeCKU
MO CTaB/IeHbl HACTPOIIKY, 3alaHHbIe B MeHI0 «[TapamMeTpsl nHTepdeiicoB» = «VLAN» NJis TeCTOBOTO MoOpTa.

[Tpn HaxkaTHUM Ha KIABULTY F (ipu BBIGOPE «MPLS») B kauecTBe HacTpoek MPLS 6ymyT aBTOMaTHUeCcKu
MO CTaBJIEHbI HACTPOIKY, 3alaHHbIe B MeHIO «I[TapaMeTpsl MHTEpdeiicoB» = «MPLS» mjist TeCTOBOTO MOpTa.
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10.5.5. Hacrpoiika VLAN

=l — — — 01:28

VLAN
VLAN [

ID 4095
Mpuoputer O

ID 4094
Mpuoputer O

ID 4093
Mpuoputer O

Brkn 1 2 3

PucyHok 10.18. MeHto «VLAN»

VLAN

Boi6op KommuecTBa MeTOK: 1-3, BeikiI. Boi6op 6oee ogHoro VLAN o3HaudaeT, 4To mpubop
6yIeT OTIIPaB/ISITh TECTOBbIE ITAaKeThl B peskume Q-in-Q ¢ 3aJaHHbIM KOJMYECTBOM METOK.

ID

12-6utHsiit unentuduratop VLAN, npexncrasaser cob6oit unciao ot 0 no 4095. OgHO3HAUHO
onpenensier VLAN, koTopoil npuHagiaexxut kagp. Hynesoe 3HaueHne VLAN ID nmokasbiBaer,
YTO MAHHBIA Kajap He Hecér mHopmauum o VLAN, a comepkuT mMHGOPMAIMIO TOIBKO
o npuopurtere. Eciu 3HaueHnme VLAN ID ycTraHOB/IEHO paBHBIM 1, TO IIpU MPOXOZe Yepes MopT
ceTeBOro kKommytaTtopa sHaueHue VLAN ID s aToro kagpa OymeT yCTAaHOBJIEHO PaBHBIM
VLAN ID nopra.

[Tpuopuret

ITone, koTopoe ompexensieT mpuoputeT Tpaduka. CymectByeT 8 3HaueHMit ipuopureta ([9]),
COOTBETCTBME MEXIY TPUOPUTETOM U TUTIOM TpaduKa MpecTaBieHo B Taba. 14.1.

10.5.6. Hactpoiika MPLS

= —— — - 01:31

CTek MeToK

Kon—Bo MeTOK

MeTrka
MPLS COS5
TTL
MeTra
MPLS COS5
TTL
MeTra
MPLS COS5
TTL

P
2]

HOOEOOHOOH
e

P
e

Brkn 1 2 3

Pucyrok 10.19. MeHto «Cmek Memok»

Kom-Bo meTOK

Br160p KonmmuecTBa MeTOK (1-3, BbIKiT)

MeTka 3HaueHne MeTKU
MPLS COS Knacc o6cmy>kmuBaHMs IakeTa
TTL Bpems X13HM ITakeTa ¢ METKOM
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10.5.7. Hacrpoiika IP

Em 100 — - 12 39

3aronoeok {pon.)}

IP—npoTokon 11
64
IP DiffServ PREC+TOS5
Precedence 0
ToS5 0000

PucyHok 10.20. Hacmpolika IP

IP-mipoTOKON Homep mpoToKkosia TPaHCIIOPTHOTO YPOBHS AJIsSI MIOJCTAHOBKY B mosie «Protocol»
(cMm. puc. 16.1).

TTL Bpems xu3HM nakeTa Jj1s1 NOACTaHOBKY B nosie «TTLx» (cMm. puc. 16.1).

IP DiffServ IMosBonser BbIOpaTh Mmojs Precedence u ToS («<PREC+TOS») mimu mosne DSCP

(«<DSCP») mns 3amaHusl Kiaacca OOCTYyKMBaHMS TpaduKa OT Pa3IUYHBIX
npuaokeHni. OnucaHye moJjei mpeacTaBieHo HIDKe.

Precedence [Tone, KoTopoe yKka3bplBaeT MNPUOPUTET Kaapa. BO3MOKHO BOCeMb 3HAUYE€HUII
npuopurera kKagpa B coorBerctBuM ¢ RFC 791 [1]. OrmpaButens MoOXeT
YCTaHOBUTD B 3TOM I10J1e J1060e 3HaueHue 13 1aba. 14.2.

ToS ITone, KoTopoe ompenenser Tum obcayskuBanust IP-makera (Type of Service).
OTnpaBuTeNb MOKET YCTAHOBUTH B 3TOM II0Je Jiloboe 3HaueHMe u3 Tabi. 14.3,
pykoBoACTBYsicb MeToauKoii RFC 1349 [2]. Taxke BO3MOKHO YCTaHOBUTD JTIOGYIO
IpYIyl0 KOMOMHAUMIO U3 4-X OUT B COOTBETCTBMM C HACTPOIKaMU
MapuIpyTM3aTopa.

DSCP ITone DSCP coctouT u3 8 GUT U TO3BOJSIET 3aaBaTh OOJbIEe UMCIO KIACCOB
obcryskuBaHus Tpaduka, uem moss Precedence u ToS. Ommcadue crTapmmx 6 6UT
MpeACcTaBaeHo B Tabu. 14.4. Magmme 2 6MTa UCIOMb3YIOTCS TpoToKosioM TCP myst
nepegauy MHGOPMALUY O TTeperpysKax 1 OMMUCaHbl B Tab1. 14.5.

10.5.7.1. Tpacduk c 3apaHHbIM 3HaYeHnem nonsa TTL

lenepanus Tpaduka ¢ 3agaHHbIM 3HaueHueMm T1onasi TTL 103BoJsSeT OIEHUTb YCTOMUYMBOCTH
MapIIPyTMU3aTOPOB K MPUEMY GOJIBIIOTO KOIMUYECTBA MTakeToB, uMeronux TTL=0.

TTL (Time To Live, cm. puc. 16.1) — nosie B 3arosioBKe rnakerta [Pv4, o3Haualoliee Bpems xku3Hu rmaketa. TTL
MOKeT IMpUHMMATh 3HavYeHust ot 0 7o 255.

Korpa naket mpoxoIuT yepes MaplIpyTusaTop, 3HaueHue TTL ymeHbIiaeTcs Ha egyHuULy (cM. puc. 10.21).
B cootrBeTcTBUM ¢ TpeboBaHmssmu RFC 1812 [13] mMapuipyTu3aTopbl NO/DKHBI YHUUTOXATh MakeTsl ¢ TTL=0
M TIOChUTIaTh OTIIPaBUTENI0 coobuieHue mpoTokona ICMPv4 «Time Exceeded message Code O». T'eHepaiiust
He6OJIBIIIOT0 KOJIMUeCTBa COOOIIeHiT He BbI3biBaeT mpobieM. Ho korga makeToB ¢ TTL=0 MHOTO, 3TO IPUBOAUT
K BbICOKOJ1 Harpy3ke Ha 1[I MapurpyTM3aTopoB 1 K HeCTabWIbHOI paboTe ceTu.
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PucyHok 10.21. lposepka ycmoliyusocmu mapwpymuzamopa K npuémy nakemos ¢ TTL=0

10.5.8. Hactpoiika UDP

. 100 — - 12:39

3aronoeok {pgon.)

60000

UDF dst 50000

PucyHok 10.22. Hacmpoliika UDP

UDP src Homep UDP-nopra oTrpaBuTenst
UDP dst Homep UDP-moprTa mmoiyvare/is

10.5.9. Bbi6bop pasmepa kappa

- ——— — = 01 03

Kagpw

64 Bkn
2 128 Brn
3 2b6 Bkn
4 5biz Bkn
5 1024 Bekn
6 1280 Bkn
7 1518 Brn
8 9800 Bukn
9 64 Buikn

Brn Brrkn Mo yronyaHum

PucyHok 10.23. MeHw «Kadpbi»

Pa3Mepr rnepegaBaeMbIX KaJJpOB MOKHO 3a4aTb OBYMSI crioco6amu:

1. BeibpaTh CTaHOmapTHbIE pa3Mepbl B COOTBeTCTBMM C MmeToaukoit RFC 2544 (wiaBumia B

(«ITo ymomuanuio»)): 64, 128, 256, 512, 1024, 1280, 1518, 9600 6aiit. IIpu 3TOM MMeEETCS BO3SMOXKXHOCTh
IOTIOJTHUTEHHO 3aAaTh OJMH KaAp MTPOU3BOJBLHOTO pa3mepa.

2. BBecTu pasmepbl KaJpoB BPYUHYIO.
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Ipumeuanue: pasmep Kajpa He JO/KEH ObITh MeHblIe 64 6aiiT 1 He Jo/DKeH mpeBbimaTh 9600 6aiit.
10.5.10. Hacrpoiika napameTpoB TecToB

Baﬂ,aTb 3HAYEHM MMapaMeTPOB TeCTMPOBAHMSA OJId IIPOBEOEHMS aHa/IM3d MOXXKHO IBYMS criocobamn:

1. Beibparh cTaHAapTHbIE HACTPOMKM B COOTBeTCTBUM ¢ MeToaukoit RFC 2544: meHo «RFC-2544» =

F4

«HacTpoiikn», K1aBuuia («ITo ymouaHmio»).

2. [IpoBecTy HACTPOIIKY BPYUHYIO B COOTBETCTBMM C yKasaHusMu pasmenos 10.5.10.1-10.5.10.5.

ISt OTITMMM3ALM CKOPOCTU U MOBBIIIeHMS 3G (PeKTUBHOCTY ITpOBeIeHNs aHamm3a B ripubope BepkyT-ETX
MpelyCMOTpeHa BO3MOKHOCTb M3MEHEHMSI CTAaHIAPTHBIX (OIpenenéHHbIX MeTonaukoit RFC 2544) 3HaueHwuit
rapaMmeTpoB TeCTOB.

B coorBercTBUM c perkomeHpaiueit RFC 2544 pesyabTaThl TECTOB IIPENCTABJISIOTCS B TaOIMYHOM
u rpaduueckoit popmax.

10.5.10.1. MapameTpsi Tecta «[ponyckHaa cnOCO6HOCTb»

I} — EE - —27.4dBm 06 45
MponyckHana cnocoBHOCTL
Hactporkm

fla
Harpyzra (L1} 100 A
MpoGa.c 5

Pazpewenmne. X 0,01
Mopor norepe.%4 0

Her la

PucyHok 10.24. Hacmpolika napamempos mecma

BbINOHATD BxitoueHye/0TKII0OUEHMEe aHalM3a IPOMYCKHO CITIOCOOHOCTM.
Harpyska (L1)

3Hauenue ¢usmueckoii (L1) ckopocTu B mpoleHTax ( F1 ), B K6UT/C ( i ) wnu

B MouT/c ( ik ).

[Tpoba, c Ilepuon, BpemMeHM, B TeueHMe KOTOPOTO BBIMNOMHSIETCS Ipoba ISl KaskOoro
3aJaHHOTO B HACTpOViKax pasmepa Kazgpa (1-3600 c).
Paspemenue, % Paspernienue, ¢ KOTOPBIM OYAET MTPOU3BOAUTHLCS IIOUCK MTPOITYCKHOM CIIOCOOGHOCTM.

Bosmoxkusie 3Havenus: 10, 1, 0,1, 0,01, 0,001, 0,0001. HaumeHblllee 3HaUeHME
paspenieHns] COOTBETCTBYET HAMOOJIbIIEI TOUYHOCTM M3MEPEHMS IPOITYCKHOIA
CITOCOGHOCTY KaHala M HanboJIbIIeMYy BpEMEHY TeCTa.

[Topor noteps, % IMopor pomyctumeix notepb (0-10 %). Eciu KonmyecTBO MPUHSITBIX MAKeTOB
OKa3bIBaeTCsl MeHbllle KOJIMUeCcTBa IlepefaHHbIX Ha BeJIUUYMHY AOITYCTUMOIO
ropora IoTepb, TeCT CUUTAETCS MPOITeHHbIM.
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10.5.10.2. MapameTpbl TeCTa «3apepiKKa»

I — ER - —27.4dBm__ 0&:46

3apepxkKa
HacTtporkm

Bunonmarte JIE]

Kon—-Bo npo6 10
MpoGa.c 5

Harpyskm (L1}

Het [IE]

Pucyrok 10.25. Hacmpolika napamempos mecma

BbITTOHATH BxitoueHne/OTKIIOUEHME aHAIN3a 3a0eP>KKU Iepeaul JaHHbIX.
Kos-Bo mpo6 KonuuecTBO MOBTOpEHMIT TECTa 151 KaKAOr0 3aJaHHOTO pa3Mepa Kajapa
I[Mpoba, ¢ Iepuoa BpeMeHM, B Te€UEHVE KOTOPOTO BBITIOHAETCS ITpoba I KasKIoTo 3aJaHHOTO
B HaCTporikax pasmepa kazpa (1-3600 c).
Harpysku (L1) ITepexop B meHto «Harpysku (L1)».
I — ER - —27.4dBm  06:47
Harpyskm (L1}
Bpy ity
64 Gamt 10 M6/ c
128 Gant 10 M6/ c
256 Gamr 10 M6/ c
512 GanTr 10 M6/ c
1024 Gant 10 M6/ c
1280 Gant 10 M6/ c
1518 Gant 10 M6/ c
64 Gawt 100 %
Mpon, cnoc, BpyqHyH
PucyHok 10.26. Mento «Hazpy3ku (L1)»
NcTtounmk

ITpu BoIGOPE «IIpom.croc.» ( - ) TeCT «3aZepskKka» 6ymeT MPOXOAUTh MPU 3HAUEHUU
Harpysku, IoJiyueHHOM B pe3yibTaTe Tecta «[IpormyckHas crioco6HoCTh». [Ipn BrIOOpE

«Bpyunyio» ( T2 ) pyt pOBesieHNI TecTa GYLYT UCTIONb30BAHbI SHAUEHNSI, 3a/,aHHbIe

IIOJIb30OBATE/IEM
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10.5.10.3. Mapametpsl Tecta «lMoTepu kappos»

I} — EE — =27 .4dBm 06 48
MoTepu kappob
HacTtporkm
fla
MpoGa.c 5
Kon—-Bo waroe 2
Hau.narp.{L1} 3 M&/c
Kon.narp.{(L1}) 2 MG/ c
HeT a

PucyHok 10.27. Hacmpolika napamempos mecma

BbITTOTHATD

BrirroueHne/OTKITIOUEHE aHAT3a YPOBHS ITOTEPH MepeIaymn.

ITpoba, ¢

[Tepuop, BpeMeHM, B TeUeHME KOTOPOTO BBITIOJHSETCS IMpoba MJIsT KaXKIoro
3aJaHHOr0 B HAaCTpoliKax pasMmepa Kagpa (1-3600 c).

Kos-Bo maros

KosinuecTBO 11aroB M3MeHeHus Harpys3ku.

ITonga «HauanbHasg Harpyska (L1)» m «koHeuHas Harpyska (L1)» Mo3BoSIIOT 3amaTh OMalla3oH 3HAYEHUIA
Harpysku, Ha KOTOpOi OyJeT MpOBOAUTHCS aHAIM3 YPOBHS MoOTepb. 3HaueHus: ¢usnuueckoit (L1) ckopocTu

3aJal0TCS B IIPOIEHTaX ( F1 ), B KOuT/C ( e ) wiu B M6uT/c ( il ).

10.5.10.4. NMapametpsbi TecTa «lpepenbHasn Harpyska»

Il — EE — —27.4dBm 06 49

MNpepensHan Harpyska
Hactpomkn

BunonuaTte [IE]

Kon—-Bo npo6 10
MpoGa.c 20

Harpysku (L1)

Her La

Pucyrok 10.28. Hacmpolika napamempos mecma

BoInonHATD BxirioueHne/OTK/IIOUEHME aHaIN3a IIpeleIbHOI Harpy3Ku.

Kosn-Bo mpo6 KonnyecTBO MOBTOPEHMIT TECTA AJ151 KaKI0r0 3a4aHHOr0 B HACTPOMKAaxX pasMepa Kaapa.

[Tpoba, c [lepuop BpeMeHM, B TeUeHMe KOTOPOTO BBIMOMHSIETCS Mpoba Il KaXkIoro 3aJaHHOTO
B HacTpoJikax pa3dmepa Kaapa (2-3600 c).

Harpysku (L1) [Mepexop B MeH0 «Harpysku (L1)» (cm. puc. 10.26).
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10.5.10.5. lononHuTeNnbHbIE HACTPOMKH

Il —— EER - —27.4dBm__ 06 51

JononHUTensHo

7000

OgyveHme. . Mmc 100

PucyHok 10.29. MeHto «[JononHumensHo»

WuTepBan, mc Bpems MeXIy OKOHUaHMeM OIHOJ ITPOo6kI 1 OTIIPAaBKOIi 06yJaoIero Kkagpa's.
O6yueHne, MC Bpems, dYepe3 KOTOpoe HAUHETCSI TECTUPOBaHMeE TIIOCAe OTIPaBKU
obyualoniero Kagpa.

CornacHo mertommke RFC 2544, untepBan cocrasiaser 7000 mc (2000 MC OTBOOMTCS HaA TOJyYeHME
OCTaTOYHBIX KafgpoB, 5000 Mc — Ha pecTabMIM3aINI0 TECTUPYEMOTO YCTPOIICTBA), a 06yueHne — 2000 mc.

ITonb3oBaTe/sib MOXeT 337aBaTh POU3BOJIbHBbIE 3HAUeHUs MHTepBana B Ipenenax ot 100 go 10 000 mc,
BeNMMuMHa 06yueHus He NoJkKHA 66ITh MeHbIe 100 mc u peBbIimats 10 000 mc.

15 OnpefenieHne TepMuHa «06YYaIOLINIi Kafp» MPUBEIEHO B TIIOCCAPUMN.
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10.6. RFC 2544. NpoBeaeHue aHanusa

Iist 3ammycka TecToB 1o MeToauke RFC 2544 Heo6xoauMo TepeiiTy B MeHI0 «RFC2544» 11 Ha)XkaTh Ha KJIaBUIIY

F1" («Crap1»). TIpu 5TOM Gy/yT IPOBEEHBI TONBKO BBIGPAHHBIE TECTBL.

HOns BbI60pO‘IHOI‘O BBIIIOJIHEHMS TeCTOB HEO6XOJII/IMO HEpEVITI/I B MEHIO KOHKPETHOIro TeCTa M HaXXaTb

Ha KJIaBUIILY ) («CtapT»).

10.6.1. NMponyckHaa cnocobHOCTb. PesynbTatbl aHanusa

m 1000 —— THR 04:40

MponyckHana cnocoGHOCTL

Kagp Harp.X M&/c L1 Tect
64 100,00 1000, 000 NoToBO
128 100,00 1000, 000 NoToBO
256 100,00 1000,000 NoToBo
512 100,00 1000, 000 NoToBO

1024 EBrnonHsw
1280 £y
1518 fny
T: 0,000 R; 0,000 MB
Cron paguk ME e L2 Coxp,/3arp.

PucyHok 10.30. Peaynsmamesl mecma: mabauya

PesynbTaThl TECTa OTOOPAKAIOTCSI B TAOJIMUHOM BUIE: pasMep Kajapa (B 6aiiTax), 3HaueHue Harpysku (B %),

3HAUeHye MPOIYCKHOI CIIOCOGHOCTY, IOYUeHHOe B pesyibTaTe aHaau3a. IIpy HAKATMM HA KIABUILy o

MIPOVICXOIUT TIEPECUET MOJIe3HOM COCTABIISIONIE) TPOITYCKHOM CITIOCOOHOCTM B COOTBETCTBUM C ONPeIeTEHHBIM
ypoBHeM (M6uTt/c L1, MéuTt/c L2, M6ut/c L3, M6ut/c L4):

—  dusnueckuit ypoenb (MouTt/c L1): yuntsiBaercs pasmep Ethernet-kagpa (Bkmtouas CRC), mpeamOyIibl
Y MEXKaZpOBOTO MHTEPBAJIa;

—  KaHaJIbHBIN ypoBeHb (MO6UT/C L2): yunTbiBaeTcs TonbKo pazmep Ethernet-kagpa (Bkimtouast CRC);

— ceTreBOi1 ypoBeHb (M6ut/c L3): yuntbiBaetcsi pa3mep Ethernet-kagpa 6e3 CRC, Ethernet-3arosioska,
VLAN- u MPLS-MeTOK;

— TpaHCHOpTHbI ypoBeHb (Mo6ut/c L4): yumrteiBaetcs pasmep Ethernet-xkampa 6e3 CRC, Ethernet-
u IP-3arosioBka, VLAN- u MPLS-meTOK.

HOns nepexomga K I‘pad)I/I‘IeCKOMy npeacTaB/JIEeHUIO pe3y/JIbTaTOB TECTUPOBAHUA HeoOXOIMMO HakaTh

Ha KJIaBUIIY = («I'padumk»).
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PucyHok 10.31. Pe3ynemamesl mecma: 2paguk

IMpu HakaTUM HA KIABUITY i («Bupm») mpomcxomuT IepeKaloueHre MeXKAY IOBYMS BapUMaHTaMMU

rpaduueckoro mpeacTaBaeHMs Pe3yIbTaTOB TECTUPOBAHNS:

1. MakcuMMa/ibHOE 3HaueHue M0 ocuM Y COOTBETCTBYET MAaKCHMAaIbHOM CKOpOCTM coemmHeHus. IlycTbie
CTOJIGIIBI OTOGPAXKAIOT MaKCUMaJIbHOE TeopeTUUeCcKoe 3HaUeHle ITPOIYCKHOM CIIOCOOGHOCTH.

2. MakcuMaibHOe 3HayeHue 1O ocu Y COOTBETCTBYET MAaKCUMAaJbHOMY W3MEPEHHOMY 3HAUYeHUIO
MIPOTYCKHOV CTIOCOOHOCTH.

Mo ocx X B 060MX CITy4yasix OT/IOXKEHbI 3HAUEHNMSI, COOTBETCTBYIOIIME pa3Mepy Kaapa.
Ha 3amostHeHHBIX CTOJIOIAX IMarpaMMbl OTOOpasKaeTCs ITOYYEHHOE B pe3y/IbTaTe TECTMPOBAHMS 3HAUEHE
MIPOITYCKHOJ CTTOCOOHOCTM B KaJIp/C U B IMPOLIEHTAaX OTHOCUTEIbHO 3aJaHHOM HAarpy3Ku.

10.6.2. 3apeprkka pacnpocTpaHeHus. PesynbTaTbl aHanuMsa

EZd 10G SE - —2.0dBm__ 03:58

3apepxkKa
Kagp Harp.®% Bpema mc Tect
6 100,00 0,001 TloTtoeo
128 100,00 0.001 ToToBO
256 100,00 0.001 ToToBO
512 100,00 0.001 ToToBO
1024 100,00 0.001 ToToBO
1280 100,00 0.001 ToToBO
1518 100,00 0.001 ToToBO

CrapT [patir Coxp, 3arp,

PucyHok 10.32. Pe3ynsmamel mecma: mabnauya

Tabnuila MOKa3bIBaeT CpeHee 3HAUEHME 3aAePKKH (B MC) JIJIs1 KaKIOTO 33JJaHHOTO B HACTPOIIKax pasmepa
KaJipa TaHHbBIX M COOTBETCTBYIOIEe eMy 3HAaUeHMe IPOITYCKHOM CIIOCOOHOCTH (B %), TIOYUeHHOE B pe3y/IbTaTe
TecTa «IIpormycKHast ClIOCOOHOCTb».
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125 256 G512 1024 1280 1518
pazmep Kagpa.b

Tatnuya

PucyHok 10.33. Pesynsmamsl mecma: 2paguk

Ha gmarpamme [/ KaskOOro pasmepa Kaapa OTOGpakaeTcsl CTOj6ell, BbICOTAa KOTOPOTO COOTBETCTBYET

cpenHeMY 3HAUEHMIO 3aIePKKI B MC.

10.6.3. YpoBeHb notepb KaapoB. PesynbTaTtbl aHanusa

[ 1000 —— FRL 06:59

Kagp Harp.® TlNoTtepm X

64 100,00 0., 0000
128 100,00 0., 0000
258 100,00 0. 0000
012 100,00 0., 0000

1024 100,00 0., 0000
1280 100,00 0. 0000

T: 874,223 R: 874,209 MB

MoTepn kagpoe

Cron

[patir Masc L1 Coxp, 3arp,

PucyHok 10.34. Peaynsmamesl mecma: mabauya

B Tabnuie st Kaxkmoro pa3mepa IakeTa B 6aiiTax u COOTBETCTBY}OH.LEVI HarpysKm B % OTOGp&)K&ETCH

3Ha4YeHNMe YPOBHS IIOTEPb. HpI/I Ha’XkaTM Ha KJIaBUIILY

&3 MIPOUCXOIUT TIepPeCcyéT I0JIe3HOM COCTaBJSIoLIeNn

3HAUYEeHMs ITOTEePb B COOTBETCTBUM C ONpeIeIEHHBIM YpOoBHEeM — M6uT/c L1, M6ut/c L2, M6uTt/c L3, MouTt/c L4:

— ¢usmuecknit ypoBenb (M6ut/c Ll1): yumrbiBaeTcss pasmep Ethernet-kagpa (Bkmouas CRC),
npeamOy/Ibl M MeKKaJpOBOTO MHTEPBAa;

—  KaHaJIbHbIN ypoBeHb (MOuT/c L2): yunTbiBaeTcst ToabKO pasmep Ethernet-kampa (Bkirouast CRC);

— ceTeBoi1 ypoBeHb (M6UT/c L3): yunthiBaeTcst pasmep Ethernet-kagpa 6e3 CRC, Ethernet-3aronoBka,

VLAN- u MPLS-MeTOK;

—  TpaHCHOPTHBI ypoBeHb (MOUT/C L4): yuntbiBaeTcsipasmep Ethernet-kampa 6e3 CRC, Ethernet-
u IP-3aronioBka, VLAN- u MPLS-meTOK.
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PucyHok 10.35. Pesynsmamesl mecma: 2paguk

Ha rpaduke a1 Kakgoro ykKa3aHHOTO B HACTPOIKax pa3Mepa Kajpa moka3aHa 3aBUCUMOCTb YPOBHSI IIOTEPb
KazpoB (B %) OT HAarpy3ku (B %).

10.6.4. NMpepenbHag Harpyska. PesynbTatbl aHanusa

ES 106G 5RE — —2,.0dBm  04:01
MNpepensHan Harpyzka
Kagp Harp.®% Bpema c¢ Tect
A6 100 _ 000 5,00 TloToBo
128 100,000 5,00 TloToBo
256 100,000 5,00 TloToBo
512 100,000 5,00 TloToBo
1024 100,000 5,00 TloToBo
1280 100,000 5,00 TloToBo
1518 100,000 5,00 TloToBo
Crapt [paduir Kagpu Cozp, 3arp.,

PucyHok 10.36. Peaynsmamsl mecma: mabauya

B Tabnuite n1s1 KaXKOOTO pa3mepa fakeTa oTobpaskaeTcsl 3aJjaHHasl B HACTPOIKax TecTa Harpyska u Bpems,
B T€UEeHMEe KOTOPOTO YCTPOICTBO CIIPABIISIETCSI C MAKCUMAaIbHOM Harpy3koi. Eciiu BpeMs, B TeueHue KOTOPOTO
TECTUPYEMOE YCTPOMCTBO BBIAEPKMBAeT MaKCMMAaJIbHYI0 HArpysKky, OINpeIeauTb He YyOaaochb, B CTOJOIE
COCTOSIHUSA TeCTa BhIBOAUTCA «OmmbKa», a B cTonb1e «BpeMs, ¢» — MpoYepKiu.

[Tpu HaXKaTUM Ha KJIABUIILY & («Kagpsi») BMecTo cTosnbia «Bpems, c» oTobpaskaercs cronber «Kagpsi»,
B KOTOPOM TPeJICTaBIeHO KOJIMYECTBO KaIPOB, IepeJaHHbIX 32 BPEMS TECTUPOBAHUSI.
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pazmep Kagpa.b
Tatnuya

PucyHok 10.37. Pesynsmamsl mecma: 2paguk

Ha mmarpamme [jisg KakOOro 3aJaHHOIO pasmepa Kajpa oToOGpaskaercs cTosbell, BbICOTa KOTOPOIO
COOTBETCTBYET BpEMEHM, B TeUeHe KOTOPOTO YCTPOCTBO CIIPaB/ISIIOCh C IIpee/IbHOM Harpy3Koii.
Ha cTon61ax AyarpaMMbl 0OTOOpakaeTcsl KOJIMUeCTBO IaKeTOB, ITepelaHHbIX 3a BPeMS TeCTUPOBaHMS.

10.6.5. CoxpaHeHue pe3ynbTaToB M3MEPEHUN

B pesxkxume TectoB 1o mertonuke RFC 2544 mpu HaskaTuy Ha KIaBUIITY B («Coxp./3arp.») MPOUCXOIUT

nepexoa B MEHIO, B KOTOPOM BO3MOJKEH BbIBOJ I/IH(l)OpMaLU/II/I [0} COXpaHéHHLIX U3MEepPEeHUAX ( &l ), COXpaHeHHue

pe3yJbTaTOB U IapaMeTpOB TEeCTOB ( i ), a Takke 3arpyska ( i ) win ypaneHue ( i ) COXpaHEHHBIX

pe3y/bTaTOB M IIapaMeTPOB M3MEepPEeH M.
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10.7.Y.1564

OcHOBHOJI 3amaueii mnpu TectupoBauuyu Ethernet-cereil sBisieTcst ompemesieHNe COOTBETCTBUS
MpeqoCTaBISIeEMbIX YCJIYT (Hampumep, BuUmeo, TeaedOHMUM, 3JEKTPOHHOI IIOUThI, OHJIAMH-UTP U T.O.)
XapaKTepPUCTUKAM, KOTOpble OrOBAapMBAIOTCI B corjaiieHuu o6 ypoBHe obcayskuBanusi (SLA — Service Level
Agreement) MeXny orepaTopamyu CBSI3M M KiMeHTaMu. Ha IepBoM MecTe CTOSIT BOIIPOCHI O6ecIrieueHmst
rapaHTUPOBAaHHOTO KauvecTBa ob6caykuBaHus (QoS — Quality of Service), koTopoe xapaKTepusyeTcs
pasIMYHBIMY ITOKasaTenssmu (cM. pasgen 10.7.1). B HacTosiiee BpeMs CyLIeCTBYeT ABe OCHOBHbIE METOIMUKY JJIST
OIIeHKM 3TUX nmapameTpoB — RFC 2544 (cm. pasgen 6) u Y.15641°,

EEd 106G 5E - —2.0dEm_ 20:24

T.1964

TecTH KOHPUIYpauuM

TecT npor3gogUTEeNbHOCTH

HacTporkK

CrapT Coxp,/2arp,

PucyHok 10.38. MeHto «Y.1564»
10.7.1. Noka3aTtenu KayecTea

OcHOBHbIE IIOKasaTenM KauecTBa IpemocTtabisemoro cepsucal!’ (SAC — Service Acceptance Criteria)
TepevncyieHbl HIKE:

1. FTD (Frame Transfer Delay) — 3agepskka pacrpocTpaHeHUs KaJipoB.

2. FDV (Frame Delay Variation) — oTk/I0HeHMe 3afep>KKM pacipoCTpaHeHUs KaJIpoB.

3. FLR (Frame Loss Ratio) — ypoBeHb IoTepb KaJgpoOB.

4. CIR (Committed Information Rate) — rapaHTMpoBaHHasI 1100ca MPOITYyCKaHMS [IJIsT CepBUca.
5. EIR (Excess Information Rate) — makcumanibHO momyctuMoe npesbiienne CIR.

6. M-dakTop — MaKCMMaJIbHO IOMyCTMMOe mpeBbinieHne Beanunabl CIR+EIR.

10.7.2. CpasHeHune RFC 2544 u ITU-T Y.1564

Metomuka RFC 2544 6bplna co3maHa [JiT TECTUPOBAHMSI MAKCUMMAaJIbHOM IPOM3BOAUTENBHOCTY CETEBOTO
060pyIOBaHMS ¥ TOAXOMMUT IJIsSI OL[EHKM ITOTO IapaMeTpa B CjIydyae OTHAeIbHOTO KaHaja WIM YCTPOJCTBa.
Ho c mosiBleHreM B KaHajaX PasiMUYHBIX CIYKO, paboTalomMX OJHOBPEMEHHO, BBIIBUIICSI P, HEZOCTATKOB
METOAUKNA.

Pexomenpanust ITU-T Y.1564 [14] yuMTbIBaeT 3TU HEOOCTAaTKM M OPMEHTUPOBAHA HA TeCTUPOBAHME
MYJIbTUCEPBUCHBIX CETEN, TTO3BOJISISI IIPOBECTY OBICTPYIO OIEHKY COOTBETCTBMUS CETU TpeboBaHUSIM SLA.

16 B 6a30Byi0 KOHGUrYypalnio He BXoauT. OYHKLIMS HOCTYIIHA MIPU AOMOIHMUTEILHOM 3aKase omiuu XMM.
HocTynHOoCTh onuuu 3aBucKUT oT Bepcuu I10 (cm. pasgen §).
17 TepMMHBI «yCIyra», «CIysk6a» 1 «CePBUC» B JAHHOM OIMCAHUY IBJSIOTCS CMHOHMMAMM.
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RFC 2544 ITU-T Y.1564
Nsmepenue FTD N N
Vsmepenune FDV!8 — N
N3smepenue FLR N N
AHanu3 OmHOBPEMEHHOI paboThl | — N

HECKOJIbKUX CITYy3KO

BpeMH TeCTUPOBaHUA

Ilns mpoBepKu cooTBeTCTBUS SLA
TpebyeTcst TPOBECTU
MOC/IeIOBAaTeTbHOCTD
TTOBTOPSIIONINXCS TECTOB. B cBsAI3M
C 3TUM TeCTMpPOBaHME MOXKET

3aHATD IIPOJOJ/DKUTEJIbHOE BpeMs.

[t TpoBeieH1s TecTa
KOHOUTYpALUM OTHOM YCITyTH
TpebyeTcst He 60jiee 6 MUHYT.
[ TeNbHOCTh TECTa
MPOU3BOAUTETLHOCTY MOKET
OBbITh 38[JaHA OT HECKOTBKUX
CEeKYH/[I 10 HECKOTbKUX CYTOK.

TakuMm o06pasom,

TeCTUPOBaHME IO peKoMeHAamuyu Y.1564 103BOJIIeT OOHO3HAYHO OIIpeIe/IUTh

COOTBETCTBME KaHaJla IIapaMeTpaM, 3adB/JI€HHbIM B SLA, a Takxke CylieCTBEHHO COKPATUTb BpEeMEHHbIE€ 3aTPaThl
Ha aHaJIN3 3a CUET O,ElHOBpeMeHHOI‘/JI OILIl€HKM HeCKOJIbKMNX CJ'IY)K6.

10.7.3. NoaroToBKa K TECTUPOBAHUIO

Hepe,u Ha4daJIOM TeCTUPOBaHUSA HeOﬁXO,E[I/IMO BBITIOJIHUTD C/Ieayroline IeiCcTBUS:

1. TIpoBecTy HACTPOVKY MapamMeTpoB ceTu (CM. pasnesn 7.1) u mapaMmeTpoB MHTepdecoB (cM. pasgen 7.2).

2. YCTaHOBUTH KOJIMYECTBO CEPBUCOB U BBIOPATh pexkuM TecTa (cM. pasgen 10.7.4).

3. HacTpouTbh KaXXObIii CepBUC B COOTBETCTBMM C COIJIAlIeHMEM 00 YpOBHE OOCTY)XKMBaHMS (CM. pasmes

10.7.4.2 1 10.7.4.4).

4. BBIMOTHUTD HACTPOIKY TECTOB (cM. pasmen 10.7.4.5).

10.7.4. Hactpoiiku

02:050

HacTpoiku

CepBrvce 1

LRt =R Konp, + lpowze.,

MpocTtoe uamMep.

Bwrn

TononorvAa TecTOB
HacTporkn cepBUcoB
HacTpokkn TecToB

ko,

MNpovze,  kKodg, + Mpous

PucyHok 10.39. Meniwo «Y.1564. Hacmpoliku»

CepBucChI

KonnyectBo TecTupyembix cepBucos (0T 1 mo 10).

Pexxum Tecra

Bb160Op peskuMa TeCTUPOBAHMSI:
«KoH(.» — BBITIOTHSTH TOJNIBKO TE€CTbI KOHPUTYpPALIVIN;
«ITpOou3B.» — BBITIOJHSATH TOJbKO TECT MTPOU3BOAUTEIHLHOCTH;

18 Benmnuuua FDV sBisieTcss KaoueBbiM HapamerpoM ajis VoOIP/IPTV u MCIoNb3yeTcsl Mpu HaCTpPoOiike

6ydepusannm Tpaduka.

71



— «KoH¢. + IIpousB.» — BBINOJHSITh TECTbl KOHUIypalum U TECT
MIPOVU3BOAUTETHHOCTH.

IpocToe M3Mmep. Ipu akTMBAIMM JAHHOTO ITyHKTa MEHIO OYIyT ITPOBeIeHbl BCe BhIOPaHHBIE TECThI

IIJIST BCEX CEPBUCOB. B pesysbTaTtax TecTMpOBaHMS B CTOOIE «CoCTOSTHME» OYAEeT

BbIBeZleHO «Done».

ToroJiorusi TeCTOB IMepexon B MeH10 «Tomonorus TecToB» (cM. pasfen 10.2).
HacTpoiiku cepBuCOB [Tepexop B MeH0 «Hactpoiiku cepBucoB» (cM. pasgen 10.7.4.2).
HacTtpoiiku TecToB ITepexon B meHi0 «HacTpoiiku TecToB» (cM. pasgen 10.7.4.5).

10.7.4.1. Tononorusa cetu

HacTpoiiki TOIIOJIOTMM BBITIOJHSAIOTCS B MeHIO «TOIIOJIOTMS TeCcTOB», IOAPOOHOE OIMCaHMe MEeHIO
IIpuBeneHo B pasnaese 10.2.

10.7.4.2. HacTpoiiku cepB1coB
MeHo «HacTpoiiku cepBMCOB» CIOYXUT [JIS 3aaHUS [1apamMeTpPoOB, OIpedessiolUX BEPXHIOI TpaHuLy

IOITyCTUMOTO 00béMa maHHBIX AJist cepBucoB, — CIR m EIR, a Takke BeJMumMHBI Harpysku ajist tecta Traffic
Policing.

Ea —— LE - C—40dEm 13:29
HaCTEoﬁ KM C&EBHCOB
CIR {L2) 10 Me/
EIE (L2} 1 Me/
Traf.Pol, {L2) 50 M&/c

Pazmep kagpa 64
NapameTpw SAC

3aronoBok

L4 KonupoeaTe BoraeuTte el

PucyHok 10.40. MeHto «Y.1564. Hacmpoliku cepsucoss

CIR (L2) l'apa"TypoBaHHas MPOITYCKHAS CITOCOOHOCTb.

EIR (L2) MaxkcumanbHo Joryctumoe npessbiiieHye CIR.

Traf. Pol. (L2) 3Hauenue Harpy3ku pjist Tecta Traffic Policing. 3ta BennumHa IOMsKHA OBITH
6ospmie CIR (L2)+EIR (L2) (cm. pasmen 10.7.8).

Pasmep kazgpa Pa3smep kazgpa s cepBuca.

ITapameTpsr SAC ITepexop B meHI0 «ITapameTpbl SAC».

3arosoBoOK IMepexop B MeHIO «3ar00BOKY.

Homep cepBuca, IJisT KOTOPOTO OCYIIECTB/ISIETCS HACTPOIiKa, 0To6GpakaeTcsl B BepxXHeit yacTu skpaHa. Ecim
B MeHI0 «HacTpoitku» (cMm. pasmen 10.7.4) BbIGpaHO HECKOJBKO CEPBUCOB, MEPEKTIOUEHME MEXKIY HUMU

F1/ F2/F3

BBITIOJIHSIETCSI C TIOMOIIbIO KIaBUII @/ 78078 I . KnaBuimn

HaCTpOVIKM OOHOTO CepBYMCa M IPMMEHUTDb UX OJIA OPYTOro.

IMMO3BOJIAIOT CKOIMMPOBATH

10.7.4.3. 3aronoBok

HacTtpoiika mapamMeTpoB 3arojioBKa OCYIIECTB/ISIETCSI B MEHIO «3aroioBOK», MOAPOOHOe OMMCaHMe MEHIO
npuBeneHo B pasgese 10.5.2.
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10.7.4.4. NMapametpbl SAC

MeHwo «IlapameTpsl SAC» CIyKMT [JisS HACTPOMKM TIOKasareseli KauvecTBa [Js KaXAOTO CepBuca
B COOTBETCTBUMU C cOTJIaliieHreM 06 ypoBHe 06cTyskuBaHus (SLA).

— ——— —— - 02 11

ﬂaiaMeTEu 5AC

Motepn kagpoe 1,00e—03

FTD. mc 1
Mopor FTD,. ¥ 0,000
FD¥. mc 1

M., Kéut/c: 100

L4 KonupoeaTe BoTaguTe i

PucyHok 10.41. Menrw «Y.1564. Mapamemper SAC»

[ToTepu kafpoB JomyCcTUMBI/i ypOBEeHb MOTEPb KaAPOB — OTHOUIEHME MeXIy W3MepeHHbIM
KOJIMYECTBOM ITOTEPSIHHBIX IMAKETOB M OOIIMM KOJMUYECTBOM OTIIPABJIEHHBIX
MaKeTOoB.

FTD, mc MakcuManbHO OOIYCTUMAs 3a4epskKa pacipoCTpaHeHUS KaIpoB.

ITopor FTD, % JOIyCTUMBIi MMOPOT IIPEeBBINIEHNST 3aJepKKM paclpOCTpaHeHUs KaapoB, IIpuU
KOTOPOM TECT CUMTAETCS TPOMIEHHBIM.

FDV, mc MakcuMaabHO SOIIYCTUMOe OTKJIIOHEeHe 3aJep>KKM pacIipoCTpaHeHs KaLpOB.

M, K6ut/c M-dakTop (cm. pasgen 10.7.10).

Homep cepBuca, [JisT KOTOPOTO OCYIIECTB/ISIETCS HACTPOiiKa, 0ToGpakaeTcsl B BepXHeii yacTu skpaHa. Ecim
B MeHI0 «HacTpoiiku» (cm. pasgen 10.7.4) BbIOpaHO HECKOJbKO CEpPBUCOB, IEPEKII0UEHME MEeXKAY HUMU
F1 F2 , F3
/ /

BBITIOJTHAETCS C IMTOMOIIIBIO KIaBUIII @/ nim it . KnaBuin

HHCTpOﬁKM OOHOTO CepBucCa U MIPUMEHUTDb UX IJIST OAPYTOoro.

IMO3BOJIAIOT CKOIMMPOBATH

10.7.4.5. Hactpoiiku TectoB

MeHro «HacTpoiiKu TeCTOB» CYKUT AJIsI 3aJaHNsI TapaMeTPOB TeCTOB KOHMUTYpauuy (IJIUTETbHOCTD IIara,
KOJIMYeCTBO LIaroB) M TecTa MPOU3BOAUTENBHOCTU (IJIUTENBHOCTD), a TaKke BbIOOpa TeCTOB KOHGUTrypaluu,
KOTOpbIE GYIYT BBITOIHSTHCS.

IpumeuaHue: KOMMYECTBO MOCTYITHBIX IJI PEIAKTUPOBAHUSI MYHKTOB 3aBMCUT OT BBIODAHHOTO B MEHIO
«HacTpoiiku» (cMm. pasmgen 10.7.4) pexxuma TeCTUPOBaHMS.
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100 — - 11:41

HacTporkm TecToB

Amvt, wara. c R

Tect CIE Bkn
Kon—eBo waroe 1

Tect EIR Bworkn
Traf,. Policing Brkn

AnavTensHocTE  O0:15:00

PucyHok 10.42. Mexr «Y.1564. Hacmpoliku mecmog»

HynT. wara, c 3HayeHMe MJINTENBHOCTM Iara, KOTOpoe OyaeT WMCIIONb30BAThCS [JISI TECTOB
KOoHpUTrypaimn.

Tect CIR Bxirouenne/BoikintoueHue tecta CIR.

Kon-Bo maros KonnyecTBO 11aroB Aj1s1 MpoBeieHMs TeCTupoBaHus (cM. pasgen 10.7.6).

Tect EIR BxiroueHne/BoiknoueHre Tecta EIR.

Traf. Policing Brirouenne/Boikmouenne tecta Traffic Policing.

InTenbHOCTD IOuTenbHOCTh TeCcTa MPOU3BOAUTENbHOCTU. Eciu yCcTaHOBAEHO 3HaueHue
000:00:00, TecT 6GyHeT BBIMOMHITHCS 6€3 OrpaHNYEHMS 10 BpEMEH.

10.7.5. Tectbl KOHDUrYypauun

C MOMOIIBI0 TeCTOB KOHGUTYpAIMM KasKAbIi CEPBIIC ITPOBEPSIeTCSI HA COOTBETCTBIME MTapaMeTpaMm, 3aJaHHbIM
B MeHI0 «[TapameTpst SAC» (cm. pasgen 10.7.4.4), a TakKe OLIEHUBAETCSI, OCTAETCS JiX TIPOMYCKHAS CIIOCOOHOCTh
B 33/IaHHBIX TIpeJesax Mpu yBeauueHun Harpy3ku. lleab — y6equTbCs B TOM, YTO HACTPOMKU CETU MO3BOJISIIOT
KaXIOMYy CepBMCYy DaboTaTh OTHEIbHO OT APYTrMX CIAYXO C 3asBI€HHON IPOM3BOIUTENBHOCTbIO. IIpm
MPOBEJIeHNN [TaHHBIX TeCTOB CEePBUCHI MPOBEPSIOTCS 1O OdYepeny, AJsl OIEeHKM OZHOBPEMEHHON paboThl
MIPMMeEHSIeTCs TeCT MPOU3BOAMUTENbHOCTH (CM. pasmen 10.7.9).

Tectbl kKoHUrypauu coctosT u3 Tpéx TectoB — CIR, EIR m Traffic Policing. I[IpoBoguTh BCe TeCThI
Heobs13aTeNIbHO, MI000# U3 HUX, IPU HEOOXOAMMOCTH, MOXKeT ObITh BBIK/IIOUEH B MeHI0 «HacTpoiiku TecToB»
(cm. pasmen 10.7.4.5).

10.7.6. Tect CIR

Tect CIR ucrosb3yeTcs Ajs1 NMPOBEPKU TOrO, UTO IMpU Tepenade MAaHHBIX C HArpyskoil Ha ypoBHe CIR
TokasaTesu KauecTBa HaxXOASITCS B Mpefesax, yCTaHOBJIeHHbIX SLA.

B xome maHHOTO TecTa M3MepSIOTCS OCHOBHbIE TTOKa3aTenu KadectBa Kaxaoro cepsuca (FTD, FDV, FLR),
MoCJie 4Yero 5T 3HAUYEHMS CPaBHUBAIOTCS C BeJIMUMHAMM, 3aJaHHbIMM B MeHI «[lapameTrpsr SAC»
(cMm. pasgen 10.7.4.4).

B meHI0 «HacTpoiiku TecTOB» = «KO/J-BO 1IaroB» MOXKHO 3a4aTb KOJAMYECTBO IIAroB [Jisi MPOBEeIEHUS
tectupoBanus: 1 mar — Tect CIR 6ymer npoBeméH mpu 100% Harpyske; 2 mara — TecT OyIeT MpoBeIEH B ABa
atama: 50 u 100 % or 3amaHHOI HAarpy3KM; 3 1Iara — TecT OymeT mpoBedéH B Tpu atama: 50, 75 u 100 %
OT 3aJJaHHOII HArpysku; 4 mara — TecT GymeT MpoBeAEH B uveTbipe atama: 25, 50, 75 u 100% oT 3amaHHOI
Harpy3Ku.
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MNponyckHasn

CNocoBHOCTL
CR b o e e e e e e e e e e = =
0.75xCIR |.............
05xCIR |...... :
0.25xCIR récT CIR!
war 1 war 2 war 3 war 4 uTarm

10.7.7. TecTt EIR

Tect EIR cayskmT OJisi OIpOBEepKM TOrO, UTO IpM Mepefadye OaHHBIX C Harpys3koir Ha ypoBHe CIR+EIR
pe3yIbTUPYIOIIAS TIPOITYCKHAS CITIOCOOHOCTh MJIT KaKOOTO CEpBMCA HE IMPEBBIIAET AOIMYCTVMMOE 3HAadeHue
n Haxogutcs B 1pepeinax ot CIR (¢ yyérom 3amaHHOro YypoBHS mnorepb KazpoB) npo CIR+EIR:
CIRx(1-FLR)<IR<CIR+EIR. BenuumuHa mnoreppb KagpoB (FLR) ycraHaBiuBaercss B MeHI0 «Ilapamerpnl SAC»
(cMm. pasgen 10.7.4.4).

IIpumeuanue: pexum «colour-aware» (BO3MOKHOCTb IIOMedYaThb IIBETOM IepedaBaeMble  KaIphl)
He NOAAepKUBAETCS.

[NponyckHas A
Cnoco6HOCTb

CREIR |- o e m e e m e e e e = = = = =

CR|lm - = = = = = 7// _____

CRX(1-FLR) |m = = = = = = ] = = e _ _

E
. recT EIR
;

TecT CIR T1ect CIR Tect CIR T1ect CIR

war 1 war 2 war 3 war 4 warn

10.7.8. Tecr Traffic Policing

Tect Traffic Policing ucrmomb3yeTcss i1 MPOBEPKM TOTO, UTO IIpM Ilepenadye MAHHBIX C HarpysKoii,
TMIpeBbIIIAI0IIEel pa3pelléHHYIO 1)1 CepBUCa, CeTh 6yIeT OrpaHMUYMBATH €ro M0JIOCy Mponyckanus. Harpyska gjist
3TOrO TecTa yCTaHaBIMBAETCs BpyuHYIo B MeHIo «HacTpoiiku cepBucos» = «Traf. Pol. (L2)» (cm. pasgen 10.7.4.2)
" OO/DKHA TipeBbiaTh ypoBeHb CIR+EIR .
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MponyckHas
CnocobHOCTb

Traf. Pol. (L2)

CIR+EIR+M
CIR+EIR

CIR
CIRx(1-FLR)

. Tect
+ Traffic
: Policing

TtecTCIR T1ectCIR Tect CIR Tect CIR Tect EIR

war 1 war 2 war 3 war 4 Liaru

10.7.8.1. Pe3ynbTathl TECTUPOBAHUSA

EEd 106G SE - —2.0dBm__ 20Q:34
TecT KOHpUIypauwmm: cepemc 1
# TR.M6/c FTD.mc FD¥.mc FLE.X Coct
Tect CIE
1 10,00 Q.00 0,00 0,00 Ok
Tect CIR/EIR
Gr 11,00 Q.00 0,00 0,00 Ok
Traffic policin
Gr 13.50 Q.00 0.00 0,00 CGon

CrapT <4 F Coxp, 2arp,

PucyHok 10.43. Pe3ynsmamel mecma KoH@uaypauyuu

IR, M6/c Vi3mepeHHOe 3HaUeHVe MTPONYCKHOI CIIOCOOHOCTY (BBIBOISATCS CpeIHMe 3HAUEHNS).

FTD, mc VsMepeHHOe 3HaueHMe 3aZepKKM paclpoCTpaHEHMsI KaApoB (BBIBOASTCS CpenHue
3HaueHuss — cM. pasgen 10.7.10.1).

FDV, mc V3sMepeHHOe 3HaueHMEe OTKJIOHEHMS 3a[epPKKMU PacCIIPOCTPaHEHMsT KaApOB (BbIBOISTCS
cpedHye 3HaUeHMs — cM. pasgen 10.7.10.2).

FLR, % N3mepeHHOe 3HAUEHME YPOBHS ITOTEPDb KaJPOB.

Coct CocTostHME TeCTMPOBAHMS (BO3MOKHBIE BAPMAHTHI ITepeUNCIeHbl B pasmene 5.6).

O1eHKa pe3yabTaTOB M3MEPEHMIT BBITIOHSIETCS B COOTBETCTBMM C MHGOPMAaIMeit, BBIBOAMMOI B CTOJIOIE
«Coct» («CocTtostHme»). Huke omuchiBaroTcst 3HaueHUsT «OK» u «COO0i», OCTabHble BapUAHThI IT€PEUNC/IEHBI
B pasgeie 5.6.

Cocrosinue | Tect CIR Tect EIR Tect Traffic Policing
Ok 3HaueHus Bcex M3MepeHHOe 3HAUeHUe V3MepeHHOe 3HaUeHMe
MoKasareJsieif KauecTBa MPOITYCKHOI CIIOCOGHOCTYU MPOITYCKHOM CIIOCOOHOCTYU
HaxoJsTcs B Ipefenax, Haxonutcs B mpenenax ot CIR | Haxogutes B mpegenax ot CIR
YCTaHOBJIEHHBIX SLA. (c yuéTOM 33JaHHOTO YPOBHS (c yuéTOoM 3aJAaHHOTO YPOBHS
norepb Kagpos) 7o CIR+EIR: norepb Kagpos) Ao CIR+EIR+M:
CIRx(1-FLR)<IR<CIR+EIR CIRx(1-FLR)<IR<CIR+EIR+M
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Cobo

3HavueHUsI OOHOTO WU
HECKOJIbKUX
roKa3sarTeJsieil kauecTBa
BBIXOJST 3a MpeJiebl,
yCTaHOBJIeHHbIe SLA.

W3mepeHHOe 3HaUeHME
MIPOIYCKHOJi CTIOCOOHOCTH
meHble ypoBHS CIRx(1-FLR)
wiu npeBbiniaetT CIR+EIR

N3mepeHHOe 3HAUEHUE
MIPONYCKHOJI CLIOCOOHOCTH
meHblne ypoBHs CIRx(1-FLR) man
npessbiniaetT CIR+EIR+M

KnaBumm

F2 / F3

CJIY>KaT OJIsd IIEPEKITI0YEHN A MeXIY pe3y/ibTaTaMNn I/IBMEI)GHI/IIZ JJIs1 KaXXO0ro cepBuca.

10.7.9. Tect npousBOAUTENIBHOCTH

TecT NpPOM3BOAUTEIBLHOCTM MCIIOAb3YeTCS ISl OLIeHKM OJHOBPEMEHHOJ paboThl Bcex cepBuUCOB. Ilpu
MPOBEIEHNM TECTA BBIMOJHIETCS Iepefaya JaHHbIX AJIS1 BCeX CTYKO OMHOBPEMEHHO ¢ HarpysKkoii Ha ypoBHe CIR
¥ TPOBEPSIOTCS 3HAUEHMS MOoKa3saTesieli KadyeCcTBa /11 KaKOOTOo cepBuca. ENVMHCTBEHHONM HACTPOMKOI TecTa
SIBJISIETCSI €0 AJINTeNbHOCTh, KOTOPasi MOXKET COCTaBJISTh OT HECKOIbKMX MUHYT A0 4-X THE.

10.7.9.1. Pe3ynbTathl TECTUPOBAHUSA

=2 ———— - _ 15:29 [Ea 1000 —— PER 02:32
TecT NnpoM2EOAWTEMBEHOCTM CBOAHBIA TecT npPRouaBOAMTENEHOCTHM. CepBHUC 1
# IR.M&6/c FTD.mc FDV¥.mc FLE.¥ CocT Makc. Cpen. MunH .
1 10,00 0,00 0,00 0,00 Ok FTD. mc 00,003 00,003 00,003
2 50,00 0,00 0.00 0,00 Ok FDVY. Mc Q0,000 00,000 Q0,000
3 5,00 0,00 0,00 0,00 Ok IR M&/c 20,000 20,000 20,000
FLE ©.,00e+00 Kon—eo 0
FTD = 1 ¥PKTs 0,000
Texywan IRE.mbps: 20,000
T3 24,765 R: 24,765 MB
ET 00:05:00 RT 00:00:00
Crapr (&4 > Coxp,/3arp. Cron <3 i Coxp,/3arp,
PucyHox 10.44. Pesynemamsl mecma npou3eoodumeibHoCmu
IR, M6/c Vi3MepeHHOe 3HaUYEeHMeE MMPOITYCKHO CITOCOOHOCTH (BBIBOISITCS CpeIHYE 3HAUECHMS).
FTD, mc V3MepeHHOe 3HaueHMe 3aJepKKM paclIpocTpaHeHMs] KaZpoB (ISl CBOLHOTO TecTa
BBIBOJSITCS CpefHME 3HaUeHus1 — cM. pasgen 10.7.10.1).
FDV, mc V3mepeHHOe 3HaueHMe OTKJIOHEHMS 3aJE€PKKM paclpoCTpaHEHMS KagpoB
(OJ1s1 CBOGHOTO TeCTa BBIBOASTCS CpegHue 3HaueHuss — cm. pasgen 10.7.10.2).
FLR, % M3mepeHHOe 3HaueHNe MOoTepPb KaIpoB.
Coct CocTosIHMe TeCTUPOBAHMS.
FLR M3mepeHHOe 3HaueHNe YPOBHS MOTEPh KaAPOB.
Koin-Bo KonnyecTBO MOTEPSIHHBIX IAKETOB.
FTD >= KonnyecTBO MakeToB, KOTOPBIE MPEBBICWIN 3a4aHHbIN opor (cm. paspen 10.7.4.4).
%PKTs ITpo11eHT NOTEPSHHBIX ITAKETOB.
Texymias IR, mbps Texyuiee 3HaueHMEe MHOOPMAIMOHHON CKOPOCTM.
T: KonmaecTBo nepemaHHbIX 6aiiTOB.
R: KonmuecTBO NMPUHSITHIX 6AITOB.

O1eHKa pe3yJbTaTOB M3MEPEHUIi BBITIOIHSIETCS B COOTBETCTBUM C MHGOpMAIlMeil, BHIBOAUMOI B CTOJIOLE

«Coct» («Cocrositume»). Huske ommceiBaoTcs 3HaveHus «Ok» u «C60i», OCTaabHble BO3MOXKHbIE BapMaHThI
TepeunciieHsl B pasaene 5.6.

Ok

3HaueHus BCex [oKa3aTesieli KaueCcTBa HaXOsITCS B IIpeiesiaxX, yCTaHOBJIeHHbIX SLA.

Cooit

3HaueHMsI OJHOTO WIM HECKOJIbKMX TOKa3aTeseil KauecTBa BBIXOAST 3a Mperebl,
yCTaHOBJIeHHBIE SLA.
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KnaBumm F2 / =

IIJIST KaskIOro cepBiuca.

CJTYSKaT JJ1s1 TIepeKITIoueHtsT MeXXIy CBOOHOM Tabiuiieit u pe3yabTaTaMu U3MepeHuit

10.7.10. M-¢dakTop

B mpoiiecce nmpoBenenus Tecta Traffic Policing B pe3yibTaTe 6ydepusanyy B HEKOTOPbIE MOMEHTHI BpEMEHU
Ha MpUEMe OKa3bIBAeTCs OOJIbIIe JAHHbIX, UeM OTBEAEHO AJISI CEPBMUCA. DTO SIBJISIETCS 0COOEHHOCTDIO, a He c6oeM
B paboTte cetu. UToObI yuecTb 3Ty 0ocobeHHOCTh B ITU-T Y.1564 [14] ucnonbsyercst M-akTop — MakCUMMaIbHO
nmoryctumoe mpesbiieHne BeanumHbl CIR+EIR (em. ITU-T Y.1564 1. C.2 pa3sn. 8.1.2).

10.7.10.1. Anroputm usmepenus FTD

s nsmepeHus 3azepxku pacrpoctpaHeHus kKagpos (FTD) BbITIOJHSIOTCS Cllenyrouiye OeiCTBUS:
1. Ha nepeparoiieit CTOpOHEe B KaXXAbIil TaKEeT BCTABJISIETCS BpeMeHHas meTka (Ta).
2. Ha mpuéMHOIi CTOpOHe 3aIlMChIBAeTCS 3HAUEHNE BpeMeHy mpuéma nakera ¢ metkoii (Th).

3. BeruncisieTcss 3amepskka IMPOXOXKIEeHMs IMakeTa B CeTH, KOTOpas IMPEeICTaBseT cO60i pPasHUIY MEXKOY
BpeMeHHbIMM MeTKamu: Tb - Ta.

[TpuMevaHue: MPUEMHMKOM M TIE€peJaTUMKOM [O/DKEH OBITh OOMH M TOT Xe Ipubop wiu aBa mpubopa,
CMHXPOHUM3UPOBAHHbIX 10 TipoTtokony PTP (cm. pazgen 7.3.3).

4. B pesynbraTe GUKCUPYIOTCS TpU 3HaUeHUs 3amepskku — MuHuMaabHoe (FTD_min), cpegnee (FTD_avg)
u makcumanibHoe (FTD_max). CpeHee 3HaueHMe 337 eP>XKKU BBIUMC/ISIETCS KaK CyMMa 3aJepsKeK U1 Bcex
TIPMHSITHIX TAKETOB IOe/IeHHAs Ha KOJMYeCTBO MPUHSTHIX ITAKETOB.

OTU 3HAYEeHUS 0T06pa>1<a10Tc;[ B pe3yjibTaTaxX TeCTa IIPOM3BOAUTEJIBbHOCTU OJId Ka>XOoro cepsuca. s
CBOOHOIO TeCTa ITPOM3BOAUTE/IbHOCTU 1 TECTOB KOHd)MpraLlMI/I BbBIBOOSATCA CpeaHIME 3HaAaUYEeHMS .

10.7.10.2. Anroput™m usmepenus FDV

OTK/IOHEHME 3aJepXKM pacrpoctpaHeHus KaapoB (FDV) B CcOOTBeTCTBMM C peKOMeHpauuen
ITU-T Y.1563 [15] usmepsiercst mo dopmyse: FDV = FTD — FTD_min.

Hampumep, ecyi 61TV M3MepeHbI 3HAUeHMS 3a7eP3KKY pacrpocTpadHeHus kKaapos: FTD min = 1.5, FTD avg
= 2.5, FTD max = 5.5, To 3Hauenust FDV 6ynyt cienytouvu: FDV_min = 0, FDV_avg = 1.0, FDV_max = 4.0.

DTU BEIMUYMHBI OTOOGPAKAIOTCS B pe3ylbTaTax TecTa MPOU3BOAUTENIBHOCTM IJIT Kakmoro cepsuca. st
CBOJHOTO TeCTa IIPOMU3BOIUTENbHOCTY U TECTOB KOHMPUTYpaLy BbIBOJISITCS CpeHMe 3HAaUeHMs .
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10.8. Mpukas N2870

ITpuka3z N2870 MwunHucrepcTBa LMbpPOBOro pasBUTUS, CBSI3M M MacCCOBBIX KOMMYHMKaluit Poccuiickoit
Geneparuu ot 19.12.2019 (manee - «IIpukas») comepXUT IepedeHb U3MepPEHMH, OTHOCSIIUXCS K cdepe
rOCYAApPCTBEHHOTO PEryIMpoBaHMs obecrieueHUs] eAMHCTBA M3MEPEeHMUI U BBIMTOJHIEMBIX IIpU 0becrieueHUn
I[eJIOCTHOCTU ¥ YCTOWUMBOCTM (DYHKUMOHMPOBAHMUS CETM CBSI3M OOIIEr0 IOJb30BAaHMS, M 00S3aTETbHbIX
METPOJIOTMYECKMX TPeOOBaHMIi K HUM, B TOM UMCJIe IIOKa3aTeleii TOUHOCTY U3MePeHUiA.

B Tpukase comepxkaTcs METPOJIOTMUYECKME TpeOOBaHMS K CIENyIOUIMM I[apaMeTpaM CeTeii mepenayu
IaHHBIX:

e  CpemHSS 3a/iepiKKa Iepemaun naketoB gaHHbIX (PD - Packet delay);

e Bapuauus 3aAep>KKU Iepemaun rmaketoB gaHHbIX (PDV - Packet delay Variation);
e  Ko3(pduimenT norepb nakeros gaHHbIX (PL - Packet Loss);

e IIPOITyCKHAsI CIIOCOOHOCTD KaHasIa Iepegaun JaHHbIX.

Tect «IIpuka3z N2870»'° gisieTcss My/JIbTUCEPBUCHBIM, OH TO3BOJISET 3a7aTh 3HAUEHMS TEPEUUCTIEHHbIX
IapaMeTpoOB, COOTBETCTBYIOIIME COTJIAIIEHUIO 00 ypoBHe obGciaykuBaHus (SLA), M M3MEpUTh UX pealbHYIO
BeJIVUYMHY C TOYHOCTHIO, YIOBIIETBOPSIIONIel Tpe6oBanusaM [Iprkasa. Vi3amepeHMs BHITIOMHSIOTCSI OGHOBPEMEHHO
JIJISL BCeX CEPBUCOB.

Il mpoBelleHMs] TeCTVPOBAHMSI MOXKHO MCII0/Ib30BaTh TUIIOBbIe CXeMbl IIOOK/IIOUYEHMNS, [IPeICTaBIeHHbIE
B paspesne 10.1.

Hactpoiika mapameTpoB, IIPOCMOTP pe3yabTaTOB U 3aIlyck TecTa «IIpuka3z 870» BBIIIOJHSETCS B MEHIO
«M3mepenusi» = «IIpukas 870».

- ——— —— - 14:21
Mpukaz 870
PeaynbtaTtw

Hauano 27-04-2020 14:20:04
OrkoHuaHWe 27—04-2020 14:21:04
ET QO 01 100 ET QOO0 s 00200
TX 5757568 RX 5757568

Crapt Hactpoifiky  Pesynetate  Coxp,/3arp.

PucyHok 10.45. Mento «[Mpuka3 870»

HacTtpoiiku INepexon B MeHIO HACTpoeK MmapaMeTpoB TecTa (cm. pasgen 10.8.1).
PesynbTaTsl [Tepexop, B MEHIO MPOCMOTPA pPe3yabTaTOB TecTa (CM. pasgen 10.8.2).
Hauano Jata 1 BpeMs HavaJia TecrTa.

OxoHUaHMe [laTa 1 BpemMs OKOHUaHMUSI TeCTa.

ET Bpemg, nipoieziiee ¢ Hayasa TecTa.

RT Bpewmsi, ocTaBiieecst 4O OKOHUaHUS TECTA.

TX KonunuecTBO mMakeToB, NepelaHHBIX 3a BpeMsI TecCTa.

RX KonynuecTBO mMakeTOB, MPUHSTHIX 32 BpeMs TeCTa.

Crapt/Cror ( F1 ) BriiroueHne/BbIK/IIOUEHME TECTa.

HacTpoiixi ( F2 ) [Tepexon, B MeHIO HACTpOEK MapamMeTpoB Tecta (cM. pasgen 10.8.1).

19 B 6a30Byi0 KOHOUTYpaLMIO He BXOAUT. DYHKIMS OOCTYIIHA IIPY OOMOJHUTEIbHOM 3akase omuymu 0870.
HocTynHOoCTh onuuu 3aBuCKUT OT Bepcuu I10 (cm. pasgen §).
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PesynbTaThl ( i )

[Tepexop, B MeHIO MPOCMOTPA pe3yabTaTOB TecTa (cM. pasaen 10.8.2).

Coxp./3arp. ( i )

[Tepexo B MEHIO COXpaHeHMs Pe3yIbTaToB TecTa (M. paszen 11).

10.8.1. Hactpoiiku

- ——— —— - 14:22

HacTporkK

Konuuecteo cepBucoe B

TononorkMA TecToB
HacTpolku cepBucoe
06ume

Mo yrondaHHm

PucyHok 10.46. MeHwo «Hacmpoliku»

KosnyecTBO CepBUCOB

KonndecTBO TeCcTupyeMbIX cepBUCOB (OT 1 10 4).

Tomonorust TecToB

[Tepexop, B MeH0 «Tomonorust TectoB» (cM. paszen 10.8.1.1).

HacTpoiiku cepBucoB

[Tepexop, B MeH0 «Hactpoiiku cepBucoB» (cM. pasgen 10.8.1.2).

O6mue

Iepexon B meHIo «O61mye» (cM. pasgen 10.8.1.4)

ITo ymomyaHuio (

F4 )

C6poc HACTPOEK TeCcTa K 3HAUEHMSIM I10 YMOTYaHUIO.

10.8.1.1. Tononorus TecToB

T — - 14:22

Tononorva TecToB

fmct. IP 192.168,10,12
fleycTopoHHMiA

EYCTOPOHHHE  MoxogauMi BroogAupi

Pucyrok 10.47. MeHto «Tononozus mecmos»

HOucrt. IP

[P-azmpec AMCTaHIIMOHHOTIO Mpubopa.

TecT. moTOK

HaHpaBHEHI/Ie TeCTUPOBAHMS:

IBYCTOPOHHMIT — TeCcTUpOBaHMe 000MX HaIpaBIeHMIi: OT JIOKAJIbHOTO Mpubopa
K IMCTAaHLIIMOHHOMY ¥ OT JUCTAHIIMOHHOIO K JIOKAJbHOMY;

UCXONSIIMIT —  TEecTUpPOBAHME HAIpaBJIeHMS] OT JIOKAJbHOrO Ipubopa
K IUCTAaHLIMIOHHOMY;

BXONSIIMIA — TEeCTMPOBAaHME HampaBieHUsT OT IUCTAHIMOHHOTO Mpubopa
K JIOKQJIbHOMY.
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10.8.1.2. Hacrpoitku cepucos

14:22

H-EICTEOI;‘I K1 CEEBHCOB

Pazmep kagpa 512

Harpyzka (L2} 10 MG/ c
SHaueHua S5LA
3aronoBok
L4 KonupoeaTe BoraeuTte el

PucyHok 10.48. Mento «Hacmpoliku cepsucoes

Cepsuc

Homep HacTpamBaeMoro cepsuca.
Ecnu B meH1o «Hactpoiiku» (cm. paszen 10.8.1) B mosne «KonnyecTBo CEpBUCOB» YKa3aHO
HECKOJIbKO CEPBUCOB, NepeK/II0UeHe MeXAY HUMMU BBINIOJIHSETCS C HIOMOIIbIO K/IaBUII

/ Win - / F4 . KnaBumn F2 / =

OIHOTO CepBMCA U IIPMMEHUTDb UX OJI OPYIroro.

IMMO3BOJIAIOT CKOIIMPOBATb HaCTpOVIKM

Pasmep kagpa

Pasmep Kanpa ajig cepBuca B 6aiiTax.

Harpyska (L2)

3naueHune uHpopmanoHHoit (L2) CKOPOCTM B IPOLIEHTax ( F1 ), B KOUT/C ( 2 ) unun

B Mbut/c ( i )

3HaueHus SLA

ITepexopn, B MeHIo «3HaueHus SLA» (cm. pa3gen 10.8.1.3).

3arogoBOK

[Tepexon B MeHIO «3aroyioBok» (cM. pasgen 10.5.2).

10.8.1.3. 3HaueHusa SLA

[— ———— ——— = 14:23
3HaveHna SLA
OueHka PD  Brkn
PD  1,0000 MC
OueHka PDY  Brkn
PDY  1,0000 MC
OueHka PL  Bkn
PL ©.10000 “
OueHka BW  Bkn
BW L2 10 MG/
L4 konupoeaTe BoraguTe o

PucyHok 10.49. MeHto «3HayeHus SLA»

Cepsuc

Homep HacTpauBaeMoro cepBuca.
Ecnn B mento «HacTtporiku» (cM. paspen 10.8.1) B none «KonnuecTBo cepBUCOB» YKa3aHO

HEeCKOJIbKO CEPBUCOB, [TepeKIoUYeHye MeXIYy HUMMU BBITIOJHSAETCS C IIOMOIbIO KJIaBUII @
/ Win - / F4 . KnaBuim F2 / S
cepBuCa U IPUMEHUTDb UX JJIS1 PYTOro.

IIO3BOJIAIOT CKOIIMPOBATDb HaCTpOﬁIKM OJHOTO
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Ouenka PD BK/IIOUNTB/BBIKIIOUUTL OLIEHKY CpefHel 3alepKKu Iepenauu IakeToB AaHHbIX (PD -
Packet delay).

PD 3HaueHMe CpeJiHell 3aiepXKU Iepefjauy NakeToB JAHHBIX, COOTBETCTBYIoIIee SLA.

Ouenka PDV BK/IIOUNTB/BBIKIIOUUTD OLLEHKY Bapualuu 3afepXKu repenauu rnaketoB faHHbIX (PDV -
Packet delay Variation).

PDV 3HaueHMe Bapualuy 3aJlep>XKKU 1epefaun MakeToB JaHHBIX, COOTBETCTBYIOIIee SLA.

Ouenka PL BKII0UMTH/BBIKIIOUNTD OIIEHKY Ko3dduimenTta norepb maketoB gaHHbIX (PL - Packet
Loss).

PL 3HaueHye Ko3hPUIMEHTa ITOTePh ITaKeTOB JaHHbIX.

Ouienka BW BK/IIOUMTH/BBIK/IIOUUTD OLIEHKY ITPOITYCKHO CITOCOGHOCTY KaHaja repemayun JaHHbIX.

BW L2 3HayeHMe MPOITYCKHOM CITOCOGHOCTM KaHala Iepeqauy JaHHbIX, COOTBETCTBYOIIee SLA,
IIpY KOTOPOJ rapaHTMPOBAHHO HET IOTePhb MaKeTOoB.

10.8.1.4. O6wmne

C = 14:24

OGume

000:01:00

PucyHok 10.50. MeHto «Obwues

IOnuTenbHOCTh TecTa 3amaércss B ¢opmate hhh:mm:ss. MunuManbHoe 3HaueHue - 1 ceKkyH[a,
MakcuMasibHOe — 999 yacoB 59 MUHYT 59 cekyH[I.
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10.8.2. Pesynbtatbl
I[OCTYHHO HEeCKOJIbBKO TUIIOB Ta6J'II/I]_[ C pe3yjabTaTaMU I/I3MepeHI/H71. HepeKmoquMe MeXny TaﬁJII/ILlaMI/I
BBITIOJIHSIETCS TIPU HAXKATUU Ha KIIaBUILLN - / F2 WIn @/@

10.8.2.1. CBoaHble pe3ynbTaTtbi

— —— —— — 14 24
PeaynstaTte: cBOgHLA
s PD PDV PL BW L2 Tect
MKC MKC A MémTSc cTaT
1 10,0 0.0 0.0 10,00 3spw
a4 e MC Coxp, 3arp,

PucyHok 10.51. MeHto «Pe3ynsmamei: C800HbIL»

PD Vi3MepeHHOe 3HaUeHMe CpelHeli 3alepsKKM IlepelauM NakeToB JaHHbIX. [Ipy HaxkaTnmn
Ha K/IaBMUIy ' ° BBITIOJHSETCS BBIGOD eIMHNIL U3MEPEHNs — MC MV MKC.

PDV V3MmepeHHOe 3HaUeHMe CpeHel Bapualuy 3aJepyXXKU [epeauy [1akeToB JaHHbIX. [Ipu
HaKATUM HA KJIABMIIY ' BBIIONHSETCS BBIGOD IMHNIL M3MEPEHNs — MC WM MKC.

PL M3mepeHHOe 3HaueHMe K03 duileHTa IoTeph 1aKeTOB AAaHHbIX. BRIBOIATCS cpeHMe
3HAYEeHNS.

BW L2 VisMepeHHOe 3HaueHMe IIPOITYCKHOI CIIOCOOHOCTM KaHaja Iiepefauu HdaHHBIX
Ha ypoBHe L2. BpIBOJSTCS cpefjHMe 3HAUEHMS.

Tect cTaT CocTosiHMe TeCTMpOBaHMs (BO3MOXKHbBIE BApMaHThI IepeuncyieHbl B pasjeie 5.6).

10.8.2.2. CeoaHble pe3synbTaThbl (SLA)

- ——— —— - 14 24
Pesynstate: cBogHwi (SLA)

# PD FPDY PL B L2 Tect

1 Ok Ok Ok Ok Ok

Peaynutar tecta: Ok

L4 s MC Coxp,/2arp,

Pucyrok 10.52. Mento «Pesynbmamsi: c00HbIl (SLA)»

B Tabnuile BBIBOASITCS pPE3YJNbTAaThl COOTBETCTBMSI M3MEPEHHBIX 3HAUeHMii 3aJaHHbIM ITOPOTOBBIM
3HaueHussM SLA (cm. paspgen 10.8.1.3):

Ox 3HaueHue rapaMeTpa HaxOAUTCS B NIpefiesiax, yCTAaHOBJIIEHHBIX B MeHI0 «3HaueHusT SLA».
Cooit 3HaueHMe rapaMeTpa BbIXOAUT 3a Mpeaesibl, yCTAaHOBJIEHHbIE B MEeHI0 «3Ha4YeHsT SLA».
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10.8.2.3. PesynbTathbl Ans cepBuca

e — 14 25
Peaynetatw: cepenc 1
Marc. Cpen,. MuH,
PD. mrc 16,1 10,0 10,0
PDY. mMkrc 0.0 0.0 0.0
BW L1 16,393 16,391 16,389
BW L2 10,002 10,000 9,998
BW L3 9.651 9.648 9.647
ET Q00001 : 00 RT QOO0 1 00 00
T= 75757068 Rx 5757068
PL. % 0, 00000 Kon—eo O
a4 e MC Cozp,/3arp.,

PucyHok 10.53. MeHto «Pe3ynsmamesi: cepsuc 1»

PD, mc V3mepeHHOe 3HaueHMe CpedHei 3aJepXKu Iepedauyy MakKeTOB JaHHBIX (MaKCUMabHOe,
cpelHee M MMHMMAJIbHOE).

PDV, mc W3mepeHHOe 3HaueHVe Bapualuy 3a4epXKU Mepenaun MakeToB JaHHBIX (MaKCUMMAIbHOE,
cpelHee M MMHMMAJIbHOE).

BW L1 3HaveHMe MPOITYCKHO CITOCOOHOCTM KaHaJIa IlepeAauy JaHHbIX, IEPeCUUTaHHOe Ha YPOBHE
L1 (makcumanbHOe, CpegHee ¥ MMHUMAJIbHOE).

BW L2 M3mepeHHOe 3HaUEeHMe MTPOITYCKHOI CITOCOOHOCTM KaHajla repeauy JaHHbIX Ha ypoBHe L2
(MakcuMasbHOeE, CpelHee M MMHUMAJIbHOE).

BW L3 3HaueHMe MPOITYCKHO CTTOCOOHOCTM KaHasla Ilepeauy JaHHbIX, [IepecuuTaHHOe Ha YPOBHE
L3 (MmakcuManbHOe, CpeHee U MUHUMAJIbHOE).

ET Bpewms, nipoueniiee ¢ Havaia TecTa.

RT Bpemsi, ocTaBiieecs: O OKOHUAHMS TeCTa.

TX KonnuecTBO 1akeToB, NepefaHHbIX 32 BpeMS TeCTa.

RX KonynuecTBO MakeTOB, MPUHSITHIX 34 BpEMsI TECTA.

PL, % Vi3mepeHHoe 3HaueHMe Ko3dduiMeHTa MOTepbh MakeTOB JaHHBIX. BBIBOAMTCS cpenHee
3HaUYeHue.

Koin-Bo KonnyecTBO NOTEPSIHHBIX NTAKETOB 3a BpeMs IPOBEeAEHUS TecTa.

10.8.2.4. Pe3synbtathbl Ans cepsuca (SLA)

i —— = 14:25
Peaynctatm: cepeuc 1 (S5LA)
SLA 3Hau, CocT
PD. mMkc 1000,0 10,0 Ox
PDV,. mMkc 1000,0 0.0 Ox
BMW L2 10,000 10,000 Ox
PL. % 0, 10000 O, 00000 Ox
L o [l Coxp, 3arp,

PucyHok 10.54. MeHto «Pe3ynsmamei: cepguc 1 (SLA)»
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B Ta6m/1ue BBIBOAMTCA CBOJHAS I/IH(i)OpMaI_U/IH I10 pe3yjJbTaTaM TeCTUPOBaHUS. HOMep cepBuca BbIﬁI/IpEIETCH

IIpY HAKaTUM Ha KJIaBUIIN

F1 / F2 WIN )/

SLA 3HaueHMe, yCTaHOBJIeHHOe B MeHI0 «3HaueHust SLA» (cM. pasgen 10.8.1.3).
3Hay. CpenHee nsmMepeHHoe 3HaueHue (cM. paszen 10.8.2.1).
CocTt B cTonbite BhIBOgUTCS MHGOPMALIMSI O COOTBETCTBUM M3MEpPEHHbIX 3HAUEHUI 3aJaHHbIM

MOpOroBbIM 3HaueHMsIM SLA (cMm. pasgen 10.8.2.2).
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10.9. BERT

BERT? (Bit Error Rate Test) — TecT, HO3BOJIAIOUINIT ONPeEINTh OCHOBHOI OMTOBBIN MTOKA3aTe/b KauecTBa
KaHaa — «bit error rate» (K03 dUIMEHT GUTOBBIX OIIMOOK), T.€. OTHOIIIEHNE YKC/Ia OIIMOOUYHBIX 6UT K 001IeMY
KOJIMYECTBY ITepelaHHbIX 6UT. MI3BecTHAsI Ha IPMEMHOM U TTepeJalolieM KOHIle 6MHapHAas MOC/IeJ0BaTeIbHOCTD
nmoMerniaetrcs B Ethernet-kagp, KoTopblii Iiepemaércs B (GusMueckylo cpemy. Ha mnpuéMHOM KOHIlE
MOC/IeIOBATEIbHOCTh CPABHMBAETCS C MCXOOHOM, M BBIUMCIASIETCS KO3(Q(PUUMEHT OGUTOBBIX OIMOGOK. s
moaK/oueHust K TDM-ceTu UCIO/b3yeTcsl KOHBepPTep MHTepdeiicoB, KOTOPBI OCYILIECTBIsSeT Ipeodpa3oBaHye
Tpadmka naketHoi cetu (Ethernet) B Tpaduk, nepemaBaemsiii B TDM-ceTsx.

TecTupoBaHMe MOXET ObITh peasn30BaHO Ha YeThIPEX YPOBHAX Momesnu OSI.

Ha dmsnueckoMm ypoBHe MaHHBbIE OTIIPABISIOTCS YACTSIMMU C OMpeneTeéHHbBIM MEXKaZpPOBbIM MHTEPBAIOM
(IFG — Interframe Gap). B aToM cjlyyae TecTMpoBaHME IIPOBOIUTCS IPU 3aMbIKaHUM Iepemaloueii mapbl
OTITOBOJIOKHA Ha MpMHUMAaIoIIyto (cM. puc. 10.61) miu ¢ ucronb3oBauuem GyHruum «Illneiid» (cm. puc. 10.62).

TecToBas KoHTponbHas IEG TectoBas KoHTponbHas
nocnefoBaTesibHOCTb CyMMa 1 || mocneaoBaTeNbHOCTL cymma

PucyHok 10.55. Kadp ¢usudeckozo yposHs

Ha kaHanpHOM ypoBHe K JIaHHbIM fob6asisiercs: Ethernet-3arosioBok, 4To MO3BOJSIET TepeJaTh TeCTOBbIE
MaKeThl Yepe3 CeTb, KOTOpast COEePXKUT YCTPOICTBA, paboTaloiiye Ha BTOPOM ypoBHe mMozenu OSI (Hampumep,
ceTteBoit KoMmMyTaTop (switch)). Crioco6sl moaKIIOUeHMS TPUOOpPa K TeCTUPyeMOit ceTu rokasaHbl Ha puc. 10.63,
10.64, 10.65.

TecToBas KoHTponbHas

MAC-aaronosok nocneqoBaTenbHOCTb CyMMa

PucyHok 10.56. Kadp kaHanbHo20 yposHs

Ha ceTeBOM ypoBHe JaHHble moMeliaioTcs B [P-miakeT, a 3aTeM — B Ethernet-kagp. OTo 1O3BOJISIET IlepeiaTh
TECTOBbIE MAKEThI Uepe3 CeTh, KOTOPAsk COMEPKUT YCTPOICTBA, paboTaloliye Ha KAaHAIbHOM U CETEBOM YPOBHSIX
(HampuMep, CeTeBOI KOMMYyTaTOp, MapHIpyTn3aTop (router)). Crioco6bl MOAKIIOUEHNS TPMUOOpaA K TECTUPYEMOT
ceTu rokasanbl Ha puc. 10.63, 10.64, 10.65.

TecToBas KoHTponbHaga

MAC-3aronoeok | IP-3aronosok NOCNe0BaTENbHOCTb cymma

Pucyrok 10.57. Kadp cemesozo yposHs

Ha tpancnoptHoM ypoBHe dopmupyeTcst Ethernet-kanp, cogepxkaruuii IP- u UDP-3aronoBok, 4To MO3BOJIsSIET
rmepejaTh TECTOBYIO IIOC/AEHOBATEIbHOCTh C MCIIOJb30BAHMEM TPAHCIOPTHBIX MPOTOKOMOB. Croco6bl
MTOAK/TIOUEHMS TTpMOOpa K TeCTUPYEMOIi ceTu mokasaHbl Ha puc. 10.63, 10.64, 10.65.

TecToBad KoHTponbHas

MAC-3aronosok | IP-zaronosok | UDP-3aronosok NOCNe0BaTENbHOCTD cymma

Pucyrok 10.58. Kadp mpaHcnopmHo20 yposHs

20 MoctynHocTh QyHKiMu BERT 3aBucut ot Bepcuu I10 (cm. pasgen 8).
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I — ER - —27.2dBm 07 20

EEET
ET Q0 00:04 RT 00:59:56

BITs 2,.587e+00
EBITs 0.000e+00 BER ©O,000e+00

™% Erm ————

LS5 0 #L55 Q0,000

LOS 0 pAR LS Q0,000
CrapT B, Ou, Coxp,/3arp,

PucyHok 10.59. 3kpaH «BERT»

ET Bpewms, nipomiefiiee ¢ Havyaaa Tecta

RT Bpemsi, ocTaBiieecs: 4O OKOHUYAHMS TeCTa

BITs KonnuecTBo IPUHSTHIX OUT

EBITs KonmuecTBO OMMO60YHBIX OUT

BER OTHoIIIeHMe KOJIMYECTBA OMMOOYHBIX OUT K 06IIEMY UMCITY TTPUHSITBIX OUT

TX Err KonmmuecTBO 106aB/IEHHBIX BPYYHYIO OIMIMOOK

LSS Bpems, B TeueHre KOTOPOIo HabI0Aamach MOTePs CMHXPOHU3ALUM TeCTOBOI
MOC/Ief,0BaTeIbHOCTI

%LSS OTHollleHMe BpeMeHM, B TeueHMe KOTOpOro Habmwoganach IoTeps
CMHXPOHM3AIMM TeCTOBON MOCae0BaTebHOCTH, KO BpeMeHH, TpoIlieleMy
C HavaJia TecTa (B MPOIeHTaX)

LOS Bpemsi, B TeueHne KOTOPOTO CUTHAJI OTCYTCTBOBAJI

%LOS OTHoOLIEeHNe BpeMeH!, B TeUeHMe KOTOPOTO CUTHAJI OTCYTCTBOBAJ, KO BpeMeHMU,
TpoleieMy C Hauaja TecTa (B IIPOLIeHTaXx)

Hacrpoiikn ITepexop B meHt0 «HacTtpoiiku BERT»

Hpumetlauue: LSS aT0 cocTosiHME OTCYTCTBMA CMHXPOHM3ALUN C IPUHMMAEMbIMIM OAHHBIMMU, IIPY KOTOPOM HET
BO3MOXXHOCTU OLIEHVBATDH IMapaMeTp BER. Bo3sMoxHbIe NPUYMHBI OTCYTCTBUS CMHXPOHU3AL N

— HEeCOOTBETCTBME TECTOBBIX ITOC/IEAOBATeNbHOCTEN (HalpuMmep, Ha MpuémMe HactpoeHa IICIT 2el5,
a B KaHasie niepenaércs [ICIT 2e23);

— KaHaJ, B KOTOpOM Iiepefaércs IO0Cc/aeLoBaTelbHOCTb, MMeeT CAMIIKOM BBICOKMII ypoBeHb BER
(moporoBoe 3HaueHMe coctasisiet 0,01).

Hp]/[ HaXaTuM Ha KHOIIKY

= MIPOUCXOOMUT BCTaBKa ONHOV OMTOBOI OMMOKM B TECTOBYIO

10C/IeIOBATeIbHOCTh. KOMYeCTBO CreHepupoBaHHbIX OIIMOOK 0TOGpaskaeTcs B cTpoke «TX Err».

[Tpy Ha>kaTMM Ha KIIaBULLY

(«Coxp./3arp.») OCYIIECTBIISIETCS TIEPEXO B MEHIO, B KOTOPOM BO3MOSKEH

BBIBOJI MHGOPMAIIMM O COXPAHEHHBIX U3MEPEHUSIX ( F1 ), COXpaHeHMe pe3yIbTaTOB U IMapaMeTpPOB TECTOB

( F2

) 1 ynaneHue ( et ) COXpaHEHHBIX PE3Y/IbTaTOB U ITAPaMETPOB M3MeEPEHUIA.
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W —— ER - <—40dBmm 1./:29

BERET
HacTporkm
| Ypoeenn |l
Tun nmocn, lonbz,
Monea. AABBCCDD
Harpyaka (L2} 100 %
AnuTensHocTE  999:59:59
Pazmep kagpa ChaydadHeiA
MuH, kagp 64
Makc, kagp 64
TononorkMA TecToB
3aronoBok

1 2 3 4

Pucyrok 10.60. Mexro «Hacmpotiku BERT»

YpoBeHb Bsi60p ypoBHS Mogenu OSI, Ha KOTOPOM OYAEeT MPOBOIUTHCS TECT:
- 1 — ¢u3sMUeCKnit ypoBeHb;
- 2 — KaHabHBIN ypoBeHb (MAC);
- 3 — cereBoii ypoBeHb (IP);
-4 — TpaHcnopTHeI yposeHs (TCP/UDP).

Tun nocit. Bri6op CTaHZapTHOM 178079 3aJlaBaeMoit [0JIb30BaTeleM TeCTOBOM
M0C/IeL0BATEIbHOCTH.

[Monbs. BBop, nosib30BaTeNbCKOI OC/Ie0BaTeIbHOCTH.

Harpyska (L2) 3HaueHue nHbopmauronHoit (L2) ckopocTH B IPOLeHTaX ( F1 ), BKOUT/C ( 2 ) Unn
B MbuTt/c ( i ).

JJIMTeIbHOCTD 3agaHye BpeMeHu usmepeHusi. MakcumaabHoe 3HaueHne — 999:59:59.

Eciu ycranosieno 3Hauenme 000:00:00, TecT 6ymeT BBIMOJHITbCS 6€3 OTpaHNYeHMS
110 BpeMeHM.

Pasmep kagpa

Ecnu BbiOpaHo «City4yaitHblii», TO pa3Mep Kagpa 6yZeT M3MeHSTbCS 10 PABHOMEPHOMY
3aKOHY B 33JJaHHBIX IIpefenax (IIyHKTb MeHI0 MuH. Kazp, Makc. Kazp).

Ecnu Bpi6pano «I10CTOSTHHBIN», TO [AJIS1 TECTUPOBAHMS OYAYT MCIIOIb30BaThCS KaPhI,
pasMep KOTOPBIX 3aaéTcs B IyHKTe MeHIo Kazap.

Kamp

BBoj pasmepa Kazpa JaHHbIX.

Tomonorust TecToB

[Mepexop B MeH10 «Tononorusi» (cM. pasgen 10.2).

3arogoBOK

ITepexop B MeHI0 «3aroyioBok» (cM. pasgen 10.5.2).

IMocnenoBaTeIbHOCTH, MUCIIOIb3yeMble Il TECTUPOBAHMS, COOTBETCTBYIOT pekomeHaanuu ITU-T 0.150 [6]
U TIpeicTaBjIeHbl B Ta0J. 14.8.

10.9.1. BapuaHTbl NOAKNIOYEHUS

(uszmueckas cpena (xabenn)

PucyHok 10.61. TecmuposaHue Ha pu3u4eckom ypogHe (sapuaHm 1)
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Maygka KaJipoR

(-
OOXO

Ethernet-cetn

«» KOHBEpTED
unrepdeiicon

switch/

|Z| - HakeT ¢ OlKHOKOH B TECTOBOH MOCIIEN0BATEILHOCTH

PucyHok 10.63. TecmuposaHue HaG KAHANbHOM/CemesoM ypoeHe (8apuaHm 1)

Imavyka KaapoB

g .
XL

Ethernet-ceTs

neiid

switch/
_router

S| i | i |

X] - IaKeT ¢ OIIMOKOI B TECTOBOM IMOC/IEI0BATEILHOCTH

PucyHok 10.64. TecmuposaHue Ha KAHANbHOM/CemesoM ypoeHe (8apuaHm 2)

Navyka Kkaapos

] Drl ----- .
KOHBEpTEP :]_[_[Heﬁ(b
unrepdeiicon -

LI

‘Z - MaKEeT ¢ OIHUOKOH B TECTOBOH MOCICI0BATEIBHOCTH

PucyHok 10.65. TecmuposaHue Ha KaHA/ILHOM/ceEMeBOM ypogHe (8apuaHm 3)
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10.9.2. Tononorus TecTos

e — 14:22

TononorvAa TecToB

fuct. IP 192.168.10.12
fleycTopoHHMA

lEycTopoHHME  Hoxogaw9ii Broo g A

PucyHok 10.66. MeHio «Tononozus mecmos»

HOucr. IP IP-agmpec gMCTaHIMOHHOIO IMpubopa.

TecT. mOTOK HampaBiieHne TeCTMpPOBaHMS:

— JBYCTOPOHHMII — TecTMpOBaHMe 000X HAIlpaBJIeHMI: OT JIOKAIbHOTO Mpubopa
K JUCTAaHLIIMOHHOMY ¥ OT AMUCTAHIIMOHHOI'O K JIOKAJTbHOMY;

—  UCXOOAMMIA — TeCTUpOBaHME HaIpaBAeHMs OT JIOK&JIbHOTO Ipubopa
K OVCTAHIIIOHHOMY;

— BXOOSNIMII — TeCTUPOBAHME HampaBleHMs OT AUCTAHLUMOHHOrO Ipubopa
K JIOKQJIbHOMY.

10.9.3. 3aronoBsok

Hacrpoiika rmapaMeTpoB 3aroJioBKa OCYILIECTBIISIETCS B MEHIO «3arojoBOK», IMOAPOOHOe OMuCaHMe MeHIO
npuBeneHo B pasnesne 10.5.2.

10.9.4. BERT. Hacrpoitka MPLS

Crek MeTOK IJisl TeCTUpOBaHMSA 3anaércsa B MeHI0 «MPLS»: Usmepenus = «BERT» = «Hactpoiiku» =
«3arojoBoK» = «JlomoJHNTeNbHO» = «MPLS» (cM. pasgen 10.5.6).
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10.10. MakeTHbii pxuTTep?!

BaxkHoi1 3amaueit mpyu aHanuse Ethernet-ceTeit siBasieTcst onpezeeHNe MaKeTHOTO JKUTTEPA U 38l PSKKU.
B coorBeTcTBUM ¢ MeTomuKkoit RFC 4689 [5], makeTHbIi IKUTTEp — 3TO abBCOTIOTHAs] PasHOCTb 3afiepsKeK
pacrpocTpaHeHUs IBYX MTOC/Ie0BaTe/bHO MPUHATHIX IAKETOB, MPUHAAJIeKaIIMX OAHOMY ITOTOKY JaHHbIX. DTOT
rmapaMeTp MCIOJMb3YeTCs IJIS OLIeHKM BO3MOKHOCTY CETH IepelaBaTh YYBCTBUTEIBHBIN K 3aepkKKaM TpaduK,
TaKoJ, KaK BUIE0 WIN PeUb.

MO 10G SR -  -2.6dBm_16:14

OTueT MO AXUTTEpPY
ET 00:00:31 RT 00:00:29

PKTs 4.699e+08
000Ps 0.,000e+00 #000Ps 0,000
INOPs 4.699e+08 AINOPs100,000

< 100 ms “PKTs 100,000
>= 100 ms 4PKTs 0.000
Crapt Jagepwra  Pacnpegenenwe Coxp./3arp,

Pucyrok 10.67. SxpaH «Omuyém no dxummepy»

ET Bpewms, nipoiieziiiee ¢ Havyasaa TecTa.

RT Bpewms, ocTaBuieecst 4O OKOHUYaHMS TeCTa.

PKTs O6111e€e KOJMUECTBO MPUHSTHIX TaKETOB.

0OO0O0Ps KonnuecTBOo 1akeToB, MIPUHSITHIX HE B TOM HOPSAKE, B KOTOPOM OHM GbLIV OTIIPaBJIEHBI.

%000Ps KonuuecTBO nakeTOB, IPUHATHIX HE B TOM IOpPSIAKe, B KOTOPOM OHM ObLIM IepelaHbl,
B IIPOIIEHTAaX OT 0611[ero KoJIM4ecTBa MPUHSITHIX TTAaKETOB.

INOPs KonmmyecTBO mMakeTOB, MIPUHSTHIX B TOM K€ ITOPSIAKE, B KOTOPOM OHU OBV OTIIPABIEHBI.

%INOPs KonmyecTBO mMakeTOB, MPUHSTHIX B TOM K€ MTOPSIAKE, B KOTOPOM OHU OBV OTIIPABJIEHBI,
B IIPOIIEHTAX OT 0OIEro KOJIM4eCcTBa MPUHSITHIX TTAKETOB.

<ms %PKTs KonnuecTBO MPUMHSATHIX MAKETOB (IIPOIEHT OT OOINEro 4mcia), MKUTTep/3amepskKa

KOTOPBIX MeHbIIIe 3aJaHHOT0 ITOpora.

Ipumeuanue: naHHas BeIMUYMHA He M3MepsieTCS OJi 3aJePKKU MpU NPOBeLeHUU
TECTUPOBAHUS IO Cxeme, MpeacTaBieHHOM Ha puc. 10.73. B sToM ciayyae B CTpOKe
oTOOpaskaeTcs «n/a».

>=ms %PKTs KonnuecTBO MPUHSATHIX MAKETOB (IIPOIEHT OT OOIIEro 4mcia), MKUTTep/3afepskKa
KOTOPBIX 60JIbIlIe MY paBHbI 3aaHHOMY ITOPOTY.

IIpumeuanue: naHHas BeIMUYMHA He M3MepsieTCS [OJi 3aJePKKU MpU NPOBeLeHUU
TECTUPOBAHUS IO Cxeme, MpeacTaBieHHOl Ha puc. 10.73. B sTOM ciaydyae B CTpOKe
oTOOpaskaeTcs «n/a».

HacTpoiiku [Tepexon B MmeHI0 «HacTpoiikm».

IMpu HaxkaTMM HaA KIABUIIY F («CTapT») HauMHAETCSl OIpefejeHMe [KUTTepa U  3aIePXKKU

pacrpocTpaHeHys TakeToB, MOCTYNALMX Ha TECTOBBIN MTOPT.
[y mepexioueHnsI MeXAy pe3yabTaTaMy U3MepeHUi (I)KUTTep/3a8epKKa) cllefyeT HaKMMATh Ha KJIaBUILY
F2

Ipu HakaTUM Ha KIaBUIITY ik («PacripemenieHne») oCyIIeCTB/SIETCS MEPEXol K IKpaHy, cofepsKkallemMy
MHGOPpMAIIMIO O pacpeneeHnN IKUTTepa (3aIepsKKN).

% OyHkuMS aHa/MM3a MMaKeTHOTO IKUTTepa SIBJSIETCS OIliMeli: B 6a30BYI0 KOH(Urypaluio He BXOIMUT,
IOCTYITHA IIPU OOIOJHUTENbHOM 3aKka3se oniuu XJT. JoCTynmHOCTb oniuu 3aBucuUT OT Bepcuu [10 (cM. pasgen 8).
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Il 106G SE - —2.6dBm 16:15
PEICI'IpEﬂe.ﬂEHHe AEMTTERAa

NxmTTep.-ms [lakeTw. X

{ Q.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

{ E62.500,.. 75.000) 0,000

¢ 75.000,.., 87.500) 0,000

¢ 82.500,.. 100,000) 0,000

¢ 100,000, .., ) 0,000

CrapT Janeprra [patir Coxp, 3arp,

PucyHok 10.68. IkpaH «PacnpedeneHue dxummepas»

Ha skpaHe oTo6paskaloTcsl JBa CTOIOIA: B IMEPBOM ITPMBEIEHbI IPAHMULIBI ITOABIHTEPBAIOB, BO BTOPOM —
KOJINYECTBO MakeTOB (B IMPOLIEHTAaX), IKUTTEP/3aePKKa KOTOPBIX TMONaau B ONpeleJEHHBIN MOABIHTEePBA.
BepxHsis rpaHuila MHTepBajaa 3adaéTcsl B MeHIO «IlakeTHBIN mKuTTep» = «HacTpoiiku» M 0603HaUYeHa Kak
«[Mopor mxurrepa, mc» («[lopor 3agepskku, Mc»). VHTepBaji OT HyJASl A0 3a[aHHOrO IOpora AeJuTCs
Ha OIlpeJleJIEHHOe 4YMCJIO MOABIHTEPBAJIOB; IO pe3yjabTaTaM TecTa AJIs1 KaXIOro IMOAbIHTepBaja B IIPaBOM
cTOJIOIIE OTOGpAskaeTCs MPOLIEHT ITAKETOB, IKUTTEP/3aIePsKKa KOTOPBIX HAXOIUTCS B 3TUX IMpeaesax.

IIpy HakaTMM Ha KIABUIILY &= («T'pacduk») ocymecTBIsieTcsl Iepexol K SKpaHy, ComepsKalieMy

I‘pa(bI/I‘JECKOE npencTtaBjieHNe paciipeae/jieHNs IIaKeTHOr'o IJKMTTepa.

I 10G 5K - —Z2.6dBm_16:1%

NakeT . & MakeTHHA aRHTTER

0.0 12,5 2.0 37,5 50,0 E2,5 75,0 &7.5 100,0  inf
lwurTep, me
Janeprra OTuéT Coxp, 3arp,

PucyHok 10.69. Skpar «MakemHeili dwummep» (2paguk)

F4

IMpu Ha>KaTUY HA KIABUIITY («Coxp./3arp.») IPOUCXOIUT MEPEXO/, B MEHIO, B KOTOPOM BO3MOSKEH BBIBOJ,

F2
)

a Takke 3arpyska ( & ) u ypaneHue ( i ) COXpaHEHHBIX pE3YJbTAaTOB M IapaMeTPOB W3MEpEeHUIA
(cm. paspen 11).

MHGOPMAIIUM O COXPAaHEHHBIX U3MEPEHUSIX ( F1 ), COXpaHeHMe Pe3yJbTaTOB U [apaMeTpPOB TECTOB (
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1 10G SE - —2.6dBm_ 16:16

HacTporkK

I eHepaTop R

Mopor gxutTepa 100
Mopor =zapgepxrn 100
AnmTensHoCcTE  Q0:01:00

leHepaTop TpapWka

Brkn Brn

PucyHok 10.70. Menw «MakemHeili Oxummep. Hacmpodlikus»

l'enepatop

BriroueHue/BIK/TIOUEHME TeHepaTopa TeCTOBOro Tpaduka. IIpu Bbi6ope «Bki»
re”HepaTop 6yeT BKIIOUAThCs MPY 3amycKe TecTa «IIaKeTHBIN IKUTTEP».

[Topor pxutTepa, Mc

HOpOI‘OBOe 3Ha4YeHMe IKUTTEepPA.

ITopor 3amepskku, MC

TToporosoe 3sHaUeHME 3a0eP3KKA.

HIuTenbHOCTD

Bpemst mpoBenenns Tecta «IIakKeTHBIM IKUTTEep». MaKcuMalbHOE 3HaUYeHUe —
99:59:59, omusg LJT 1o3BoMsSIeT YBEJIWYUTh JJIMTENbHOCTh aHaIM3a
10 999:59:59. Onuyst LJT Bxonut B cocrtas onunu XJT.

Ecmm ycranoBneHo 3Hauenue 000:00:00, Tect OymeT BBITOMHATbCS 6e3
OTpaHUYEHMSI TI0 BpeMeHM.

T'enepartop Tpaduka

Iepexopn B MeHI0 «['eHepaTop Tpadukay.
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10.11. F'eHepaTop Tpaduka
T'enepaTop Tpaduka co31a€T TeCTOBbII OTOK ABYX TUIIOB:
1. [ToCcTOSTHHBIN — 3aTr0JIOBOK ITAaKETOB He MeHseTcs (cm. pasgen 10.11.1);

2. luHaMMuecKuii — B 3aT0JIOBKe MaKkeTa MeHSIOTCS pa3inyHbie noss (cm. pasaen 10.11.2).

mam —— LR - <-40dBm 11 59

NeHepaTop Tpapuka

MeHepauyma  Bwkn
i MocToAHHBA

AnmTensHoCTE  Q0Q0:01:00
Harpysra (L2) 100 %
Kagp 64

JuvHarmveckia Tpapuk
3aronoBok

ET —:—:— RT —r——1—

MocToanHuE  LHHaMHIecKUE

Pucyrok 10.71. MeHw «[eHepamop mpaguka»

T'enepauus BriitoueHne/BbIK/IIOUEHME reHepaLy TeCTOBOTO IIOTOKA.
Tun tpaduka Bri60p Tma TpadyKa: MOCTOSIHHBIN MM JUHAMUYECKUIA.
[ nuTenbHOCTD Bpemsi, B TeueHue KOTOPOTO OymeT MPOMCXOOUTb reHepauust Tpaduka.

MaxkcumanpbHOe 3HaueHMe — 999:59:59. Ecim yCcTaHOBJIEHO 3HaYeHMe
000:00:00, TecT 6ymeT BBIMOIHSITHCS 6€3 OrpaHNYeHMs IT0 BpEMEHM.

Harpysxa (L2) 3HaueHye uHopmanyoHHoii (L2) CKOpoCTH B IPOLeHTaX ( Fi ), B KGUT/C
( e ) i B M6uT/c ( e )

Kagp Pasmep kanpa (Jirob6oe 3HaueHue B rpegenax ot 64 mo 9600 6aiiT).

IvHamuaeckuii Tpaduk [Tepexop B meH1o «[IuHamuueckuit Tpaduk» (cMm. pasgen 10.11.2).

3aroaoBoOK [Tepexop B MeHIO «3arojoBoK» (cM. pasmen 10.5.2).

ET Bpewms1, mporesiiee ¢ Havyasxa reHepanuy rpaduka.

RT Bpewmsi, ocTaBieecs 1o 3aBeplieHus reHepaiuu Tpaduka.

10.11.1. MNMocTosiHHbIN TpapuK

@OyHKIIMS TeHepalyuy MOCTOSSHHOTO TeCTOBOTO TpadMka MOKeT IPUMEHSITbCS TIPU OIpeieieHUY IKUTTepa
WU 331 PKKMU.

CyliecTByeT BO3MOXHOCTb TeHepalluy TeCTOBOI'O IIOTOKA UM M3MepeHMs MaKeTHOIO [KUTTepa/3afepsKKu
Ha opty 1G/10G mpmbopa (cm. puc. 10.72), a Taxke reHepaluy TeCTOBOTO IOTOKA Ha IOPTY JIOKATbHOTO
npu6opa (bepkyT-ETX unu BepryT-ET) 1 usMepeHUsT IKUTTEpa/3aepKKM Ha TIOPTY, KOTOPBIN pacrosjaraeTcs
Ha ynanéaHom npubope (bepryT-ETX mnm BepkyT-ET), cm. puc. 10.73.
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réHepanmsa TECTOBOTO MOTOKA

I
I
\/

nopr 1G/10G
!
! OIPCAC/ICHUEC IDKUTTEPA

PucyHok 10.72. leHepauyus nocmosiHHo20 mpaguka. Cxema 1

bepkyT-ETX/bepkyT-ET

JIOKaJIbHBIA

r¢Hepanusa TCCTOBOIO NMOTOKAa

I
I
¥
mopt 1G/10G

nuctaninoHHbli bepkyT-ETX/Bepkyt-ET

e

nopr 1G/10G

OIpEACIICHUC JLKUTTEPaA

PucyHok 10.73. leHepayusi nocmosiHHo20 mpaguka. Cxema 2

I mpoBedeHMS TeCTUPOBaHMS IpU MoAkaoueHurn bepkyT-ETX K ceTM B COOTBETCTBUM CO CXEMOJA,

npecTaBaeHHO Ha puc. 10.72, Heo6X0gUMO:

1. epeiiTy B MeHI0 «I[TapamMeTpsI ceTu», 3aaTth [IP-ampec mopta 1G/10G miu yo6eaguThCs, UTO IIPUOOP MOTYUNIT

BepHbIi [P-anpec no nmpoTokosry DHCP.
2. IepeiiTu B MeHI0 «IlakeTHBIN IKUTTep» = «HacTpoiikm»:

BK/IIOUUTh T€HEPATOP TECTOBOTO TpadmKa;

3a1aTh TpeGyeMyI0 BeJIMUMHY TIOPOTa;

3a1aTh IJIUTETbHOCTD 3MEPEHMUIA.
3. [lepetitu B MeHI0 «['eHepaTop Tpadukar:

BBITIOJTHUTD HaCTDOI‘/JIKy IIapaMeTpOB IreHepannmn;

B pasgenax 10.5.2 u 10.5.4;

TeCTOBOIO ITOTOKaA.

4. [TepeiiTu B MeH10 «[lakeTHBIN IXUTTEP» = «OTUYET», HAKATD HA KIABUIITY

BBIIIOJTHUTD HaCTI)OI‘/JIKy ImapaMeTpoOB 3arojIOBKa B COOTBETCTBUM C OIIMCaHMeM, IIpeacTaB/JI€HHbIM

e B MeHIO «IIaKeTHBIN IKUTTEep» = «HacTpoiiky» BBIK/IIOUEH TeHepaTop, BKIIOUNTDH reHepalnio

7 («CtapT»).

IO mpoBedeHMs] TECTUPOBAHUS TPY IOAKITIOUEHUM JIOKAJbHOTO M OMCTAHIMOHHOTO Hpubopa K CeTH
B COOTBETCTBUMU CO CXEMOJA, ITpeicTaBaeHHO Ha puc. 10.73, Heo6X0aUMO:

5. Ha ysiokaapHOM UM Ha AMCTAHIIMOHHOM Mpubope mepeiiTy B MeHio «[lapameTpsl ceTu», 3amatb [P-ampec
mopTa A vy y6eauThCst, YTO IpMO0P MOTy4UnI BepHblii [IP-agpec o mpotokosry DHCP.
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6. Ha nokanpHOM mpubope mepeitTu B MeHIo «I'eHepaTop Tpadukar:
—  BBINIOJIHUTb HACTPOVKY IapaMeTPOB reHepaLuu;

—  BBIMIOJIHUTH HACTPOIKY MapaMeTpPOB 3arojioBKa B COOTBETCTBMMU C OIMCAHMEM, IIpeaCcTaBIeHHbIM
B pasgenax 10.5.2 1 10.5.4.

7. Ha mucTaHIIMOHHOM IIpMOOPe MmepeiiTy B MeHI0 «I[akeTHbIN IKUTTEep» = «HacTpoiikn»:
—  BBIK/TIIOUNTH T€HEPATOP TECTOBOTO Tpaduka;
— 3aJaTh TpebyeMyl0 BeJIMUMHY I1OPOTra;
—  334aTb BpeMs U3MepeHMsI.

8. Ha nokanbHOM mipubope mepeiiTu B MeHIO «['eHepaTtop Tpaduka» M BKIOUUTH TeHEpalUi0 TeCTOBOTO
Tpaduka.

9. Ha mucTaHIIMOHHOM Ipubope mepeiTu B MeHI0 «IIaKeTHbI IKUTTEP» = «OTUET», Ha’KaTh HA KJIABUIIY

F1 («Ctapt»).

10.11.2. AuHamuyeckuin Tpadmk

DOyHKIMS reHepaluy OMHAMMUUYECKOro Tpaduka’? mo3BojseT MOAMEHUTh 3HAUEHMST CIeIYIOUIMX II0Jieil
nakera: MAC-agpec ornpaButesnss, MAC-anpec nonyuarens, IP-agpec ornpasurens, [P-agpec mnosyuarers,
VLAN, Homep TCP/UDP-niopta otnpaButensi, Homep TCP/UDP-nopra nmonyuaTtens. [ usmeHeHus monist VLAN
Heo6X0aMMO BKIIOUNUTh MeTKy VLAN B MeHI0 «ITapaMeTpsl CeTu».

E — — - 23:36

[HMHAMUUYSCKKWA TPRAaPUE

Pazmep kagpa [MocToAHHBA
MuH, kagp 64
Marc. kagp 64

CriyyarHuei  Brn
GEEEESNTYTS 1P otrp.

MAC ortnp,  MAC nongd, YLAN i

PucyHok 10.74. Menrw «[luHamuyeckud mpaguk»

Pasmep kanpa | «CiydaiiHblii» — pasmep Kajipa O0yeT M3MEHSIThCS 110 pAaBHOMEPHOMY 3aKOHY B 3aJaHHBIX
npepenax (IyHKTbl MeHIO «MMH. Kazp», «Makc. Kagp»).

«ITOCTOSTHHBII» — JIJISI TECTUPOBAHMUS OYIYT UCIIOIb30BATHCS KaZphl, pa3Mep KOTOPBIX 3a7aH
B yHKTe MeHIo «Kanp» (ecm. puc. 10.71).

Ciy4yaiiHblit [Ipu BBIOOpE <«BKA» CTAHOBUTCS AKTUBHBIM ITYHKT MeHIO «Iloje»: 3HavyeHMe IIOJI,
YKa3aHHOTO B 9TOM MYHKTe, 6yIeM U3MEHSIThCS 10 CTyYaifHOMY 3aKOHY.

[Ipy akTMBaLUM AaHHOM (GYHKIMM HEOOXOAVMO BKJIIOUUTH UM HacTpouTh VLAN B MeHIO
«[TapameTpsl MHTEPPEIICOB» AJISI TPaBUILHON reHepalum IakeTa.

ITone Bb160p o1 makeTa, 3HaUe€He KOTOPOTO OYAeT M3MEHSIThCS 10 CTyYaifHOMY 3aKOHY.

s MAC-ampecoB MeHsIeTCSI TOJIBKO MTOCeqHM OKTeT, aJist IP-aapecos - mocjiegHue 8 6uT.
3HaueHus noseit « VLAN» u «UDP» MeHSIOTCS LIeJIMKOM.

22 OyHKUMS HE BXOOUT B 6a30BYI0 KOHGUIypalMio, JOCTYITHA MPU AOIMOJHATEILHOM 3aKase omiuii XFL
n XVLIP.
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10.12. Cratuctuka

Ipu6op BepryT-ETX  ocymiecTsiasier c60p ¥ OTOOpaskeHMe  CTATUCTUUECKON  MHGOpMaIuu
10 IPpMHMMAEMOMY M T[epegaBaeMomMy TpabuKy Ha GU3NYECKOM, KaHaJbHOM U CETeBOM YPOBHSX
B cooTBeTCcTBUM ¢ MeTonuKoit RFC 2819.

CratucTuyeckue AaHHbIE MPENCTABIEHbl HA HECKOJbKUX 3KpaHaX. IS MepexkaoueHns] MexXay SKpaHaMu

VCIIO/b3YIOTCS KIaBUIIYU @/@ w2 / . IIpn HaxkaTUM Ha KJIABUILY F1 («Copoc») TTpOUCXOIUT
cOpOC CTATUCTUKMA.
10.12.1. CBoaHas CcTaTUCTUKA
EE# 10G EE - 0.3dBm  13:06
CraTvcTHKa
Ex kagpw Q
Tx kagpw 3
Ex Santw o
Tx SanTw 885
Ex Kout/C o
Copoc < i
PucyHok 10.75. kpar «Cmamucmuka»
Rx kajpbl KosimuecTBO MPUHSITHIX KaAPOB.
Tx Kagpsl KonnuecTBo nepegaHHbIX KagpoB.
Rx 6aiiThI Y0 MpUHSTHIX 6aiiTOB.
Tx 6ai1ThI Yo repegaHHbIX 6aiiTOB.
Rx K6ut/c WHdopmaliys o Tekylei Harpy3ke Ha MPUEMHOM 4acTu MOpTa.
10.12.2. Cratuctuka no TMnaMm Kaapos
EZ# 10G ER - 0.3dBm 13 07
CTaTMCTMKAa No TvnNaM kagpoe
Trn Rx Tx
Broadcast o 3
Multicast o ]
Unicast o ]
Copoc (a4 el

PucyHok 10.76. IkpaH «Cmamucmuka no munam Kaopos»

Broadcast Kagpsl ¢ mmpoKoBelaTeIbHOM afgpecaiuerii.
Multicast Kappsl ¢ rpyIimnoBoi agpecanyern.

Unicast Kagpsl ¢ equMHMYHONM agpecanyen.

Rx UMCII0 IPUHSTHIX KaJIPOB.

97



Tx

Yucso repefaHHbIX KaJ[pOB.

10.12.3. Cratuctika no pasmepam Kaapos

E=d 10G ER - 0.3dBm_ 13 08

Ctat. no pasmMepaM KagpoB
Pazamep
< B4
64
65, .12
128, .255
256, .511
512,.1023
1024, .1518
> 1518

rs|
OO0 O0oOO0X
SCOoOoWoOoOOOHK

Capaoc A el

PucyHok 10.77. SkpaH «Cmamucmuka no pazmepam Kaopos»

Pasmep Pasmep kajgpa B 6aiiTax.
Rx Yucno mpuHSTHIX KaJpoB.
Tx Unciio nepesaHHbIX KaJIpOB.

10.12.4. CratucTMKa NO YpOBHAM

EEd 10G ER — 0.3dBm_ 13:09
CrtatMcTMka Nno YpoBHAM
YpoBeHb Rx
2 0
3 0
Copoc < i

PucyHok 10.78. SkpaH «Cmamucmuka no yposHIM»

YpoBeHb 2

KonunuectBo nipuHATHIX (RX) KaApOB Ha KAHAJILHOM YPOBHE.

YpoBeHb 3

KonmuecTBO NMpMHATHIX (RX) KaipOB HA CETEBOM YPOBHE.

98



10.12.5. CratucTuka: owmbku Kaapos

. 1000 — - 02:48
CtaTUCcTHMKAa: OuMGKWM KagpoB

Rx
CEC 0
Runt O
Jabber 0
PER O, 000a+00

Copoc (a4 b

PucyHok 10.79. IkpaH «Cmamucmuka: owubku Kaopoes

CRC KonmuecTBO MPUHSTHIX KAAPOB, UMEIOMIVX OMIMO0YHYI0 KOHTPOJIBHYIO CYMMY.

Runt KonmuuecTBo MPUMHATHIX MAaKeTOB JAHHBIX IJMHOM MeHee 64 6ailT ¢ IpaBUIbHOI
KOHTPOJIbHOM CYMMOJ.

Jabber KonnuecTBo NMPUHSATHIX MMAKeTOB HAHHBIX pa3mepoM Oojiee 1518 6aiiT, uMeromux
HeTpaBWIbHYIO0 KOHTPOJIbHYIO CYMMY.

PER YacTtoTa OHIMOOK IIaKETOB — OTHOIIEHME KOJMYEeCTBA IIPUHSTHIX I1aKeTOB

¢ CRC-ommbKamu K 0611eMy KOJMUYECTBY IPUHSITHIX ITAKETOB.
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11. CoxpaHeHHne pe3ynbTaToOB TECTOB U CTaTUCTUKU

MeH1o «Pe3yibTaThl» CIYKUT IS TIPOCMOTpa MHGOPMAIMM O COXPAHEHHBIX M3MEPEHUSIX ( F1 ), ISt

F2
),

COXpaHEeHMUs Pe3yJabTAaTOB (B TOM UMC/IE M CTATUCTUKY) U apaMeTPOB TECTOB ( a Takke IJIsl 3aTPy3Ku

( & ) wiu yoaneHust ( Bt ) COXpaHEHHBIX Pe3y/IbTaTOB U MMapamMeTPOB U3MepEeHMIA.
EEd 10G ER - 0.3dBm 13:11
PezaynbtaTw
WmMAa zanmcK BpemAa coxpaHeHHA
testl 20-01-2011 13:11:08

2
3
4
5
6
7
8
9
10
WHibopmaua CoxpaH|TE JarpyzHTE HaamiTe

PucyHok 11.1. MeHto «Pe3ynbmamei»

1t TpocMOTpa MOoAPO6HOI MHGOpMAIMK O 3aITUCH HeOOXOIMMO HasKaTh Ha KIaBUIITY )

EZd 10G ER - 0.2dBm 13 12

WhpopMauma o sanmcu
MmA sanuow:  testl | 20-01-2011 13:11:08 )

Hanano KoHew
RFC-2044 —-3—-i1———— —3--1—— i1 i1
EERT it St e S
FIJ S Y
ETR S Y
Jxo-sanpoc —-i--i-——- —-i-—i-— —-i—-i--—— ——i--i--
HaPlUF‘H'T' S Y
TCP KAMEHT —=f==i-=== —=i-={-= —={==i--== —={-—}--

PucyHok 11.2. Menr «HMHpopmayus o 3anucu»

IIJist coXpaHeHusT HaHHbBIX He0OXOAMMO:

- BbI6paTb HOMeD, I1og KOTOPbIM 6Y,ZLYT COXpaHEeHbI M3MEePEHN;

— HaXaTh @ ;

— BBeCTU MM 3aIliCU (,Z[J'II/IHa VMMEHU 3aIlliCy He JOJIXKHA ITPEBbIIIATh 10 CI/IMBOJ'[OB);

— HaXaThb @ ;

~ HaxaTb 2 («CoXpaHUTD»).
[J1s1 3aTPy3KM COXPaHEHHBIX PE3yIbTaTOB M3MEPEHUIT 1 ITapaMeTPOB TeCTOB HEOOXOIMMO:

— BbIGpaTh HOMEP 3aIUCH;
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—  HaxaTb o («3arpysurb»).
Iyt ymaneHusl COXpaHEHHBIX PE3YIbTATOB M3MEpPEeHUT HE0OX0IYMO:

- BbIOpaTh HOMED 3aIMCH, KOTOPYIO HY)KHO YAQINTh;
- F4 .
Ha’kaThb («<Y@annuTb»);

~ HaXaTh o («Ha»).

IIpumeuanue. CoxpaHEHHbBIE Pe3yJIbTAThl ¥ MapaMeTPbl TECTOB MOXXHO MPOCMOTPeTh U coxpaHuTh Ha [1IK. [as
3TOr'0 UCIOJIb3yeTcs QYHKIMS YIAJIEHHOTO YIIpaBIeHusl, CM. pasaen 12.3.
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12. YpanéHHoe ynpaBneHue

ITpubop BepkyT-ETX mpemocTaBisieT BO3MOXKHOCTb CBSI3M C IIepPCOHAJIBHBIM KOMITBIOTEPOM dYepe3
uHTepdeiic USB 1.1/2.0 mnu mopt LAN. 3TO IO3BOJSIET OCYIIECTBJSTh YIIpaBlIeHMe MPUOOPOM B peskume
TepMuHana, o mporokony TELNET, uepes WWW-unrepdeiic, a Takke MNIPOBOAUTb TECTUPOBaHME,
OCYIIECTB/ISITh HACTPOJIIKY ITapaMeTPOB aHa/IN3a, IOAyJaTh Pe3ylabTaThl M3MEPEHMI U BbITIOIHITh O6HOBJIEH e
Bepcuit IporpaMMHOTO o6ecrieueHus.

12.1. Nopknouenue K MK no uurepdeiicy USB

IOna nmogkmioueHus mpubopa K K uepe3 USB-uHTepdeiic HEO6XOAMMO IpeaBapuUTENbHO YCTAHOBUTH
npaiiBep Virtual COM Port. ®aiiibl apaiiBepoB [JIsi Pa3JMYHBIX OMNEPALMOHHBIX CUCTEM M YyKa3aHUS
10 UX YCTaHOBKE MpeacTaB/IeHbl Ha carite KOMITaHUM FTDI Chip:
http://www.ftdichip.com/Drivers/VCP.htm.

BsaumoneiicTBie ¢ mpu6GOPOM MOKET ObecrmeuuMBaThCsl KaK C I[MOMOIIbI0 Mporpammbl HyperTerminal,
BXonsmieii B craHmapTHyio MoctaBky OC Windows, Tak M TepMMHaJIbHBIMM IIPOrpaMMaMy CTOPOHHUX
MIPOU3BOJIUTEIEIN.

st o6HOBIeHUS Bepcuii [10 TepMyHaIbHas TporpaMmMa I0/DKHA o0ecrieunBaTh GYHKIMK niepeaaun GpaiiioB
10 MpoTOKOTy X-modem.

B ciryuae mcmonb3oBanus mporpammbl HyperTerminal gjist mogkimoueHus K nmpubopy o nHrepdeiicy USB
HeOoOXOAMMO BBITIOJIHUTD CIEAYIONIMEe NeiiCTBUS.

1. BxmrounTts nmpubop BepryT-ETX.
2. MMopxmounTs mpubop K USB-mopty 1K ¢ momoIibio Kabesist, BXOASIIETO B KOMILIEKT ITOCTAaBKMU.

3. 3anyctuth mporpammy HyperTerminal («ITyck» = «IIporpammbl» = «CraHmapTHble» = «CBS3b» =
«HyperTerminal»).

4. 3agaTb UM MOOK/IIOUEHMS.

5. Beibpath mociemoBaTenbHblii mopt (COM-TOPT), K KOTOPOMY ITOAK/IIOUEH Mpubop, 06paTUBIINCH
K CTaHIApTHOMY TpUiIoXeHuo [ucnerdyep ycTpoiictB («Moii KommbooTep» = «CBoOiicTBa» =
«ObopymoBaHue» = «JIucreTyep yCTPOCTB»).

6. YCTAaHOBUTD CJIEAYIOIIME ITapaMeTphl IIOC/Ie0BaTe/IbHOIO ITOpTa:
— Cxkopoctsb (6uT/c): 57600
— bButhl ga”HHBIX: 8
— YérHocTts: Het
— CtonoBbie 6UTHI: 1
— YmpasneHue noTokom: Her

7. Tlocne Haxkatust Ha KHONKY «OK» mporpamma HyperTerminal mombiTaeTcss yCTaHOBUTH COeVHEHMeE
¢ npubopom. 111 MpoBepKu coeAMHEeHNs BBeauTe KoMmaHIy «AT», mpubop goskeH oTBETUTDH «OK».

Hpumeuanue: OTCYTCTBME OTBE€TA HA KOMaHOYy AT He BiMseT Ha nponenypy obHosenus I10.

12.2. YpanénHoe ynpasneHue no nporokony TELNET

TELNET (Telecommunication Network) — npoToxoJ Ajis1 LOCTYIIa K YAATEHHOMY CeTeBOMY YCTPOICTBY. ITOT
MIPOTOKOJI TIO3BOJISIET T0b30BaTe o IIK B3anMo/eiicTBOBaTh ¢ MPUOOPOM, HAXOASIIIMMCS Ha IPYrOM KOHIIE
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COelVIHeHUS: OCYILECTB/ATh HACTPOIKY IapaMeTpPOB TEeCTOB, IIPOCMAaTpUBATh CYLIECTBYIOLIME HACTPONKU
U BBITIOJTHSTh TECTUPOBAHME.

Vaanéunoe ynpasienue mo nporokony TELNET siBiseTcs onuyeii?s.

B3aumopeiicTBue ¢ mpuMOOPOM MOKET OCYIIECTBJISTbCSI KaK C IOMOIIbI mporpammbl HyperTerminal,
BXonsmieii B cTaHgapTHylo moctaBky OC Windows, Tak ¥ TepMMHAJIbHBIMM IIPOTpaMMaMy CTOPOHHUX
MIPOU3BOANTEIEl, obecrieunBalomyMy GyHKIMY mepegaun ¢aitaos mo npotokoay TELNET.

s ynpasnenus bepkyt-ETX o mpoTokony TELNET He06x011IMO BBITIOTHUTD CJIeIyIOIINeE NeiiCTBUS.

1. TTogkmiounTts mpubop K 1K uepes TecToBbIit OPT Win mopt LAN.
2. HacTpouTsb ceTeBOe nmoAkaoueHue (CM. pasmgen 7.1).
3. B TepMuHa/IIbHOI NIpOrpaMMe BBECTU KOMaHOy

telnet IP-appec_nopta

Vims nonb30oBaTesis 1 Maposib (1o yMonuanuio) — admin.

4. B3aumogeiicTBue ¢ IpubopOM OCYIIECTBIISIETCS C ITOMOIIBIO KOMaH/I, IIPeICTaBIeHHbIX B pasmese 15.

3 OyHKIMS He BXOAUT B 6a30BYI0 KOHMUTYpalyio, AOCTYITHA IIPU AOMOJHATEILHOM 3aKa3se onuyy XRC.
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12.3. YpanéHHoe ynpasneHune yepes WWW-untepdeiic

VoanéuHoe yipaBjieHyue? MO3BOJSIET [IPOCMATpMBAaTh M COXpaHsiTh Ha IIK pesynbTaThl M HACTPOIKMU
OCHOBHBIX TECTOB C MCITOJIb30BaHVeM Be6G-6paysepa.

12.3.1. NMpocmoTp pesynbraTtoB TecToB Ha MK

[7st MpOCMOTpa pe3y/lbTaTOB ¥ HACTPOEK TECTOB HEOOXOIMMO:
1. TTogkmiounTs mpubop K K uepes TecToBbIit mOPT Win mopt LAN.
2. HacTpouts ceTeBoe nogkiatoueHue (CM. pasaen 7.1).

3. B ampecHylo cTpoKy Be6-6paysepa BBecTu IP-agpec cOOTBETCTBYIOIIETO ITOPTA.

12.3.2. CoxpaHeHHe TeKylmx pe3ynbTaToB TecToB Ha MK

WHCTpyKLMS, IpMBeIeHHAs HIKe, TI03BOJIsIeT ckavaTh Ha [TK pe3ybTaThl TECTOB B hopMaTe *.csv. B mTaHHOM
cJIydae HeT HeoOXOAMMOCTH IIpeaBapUTENbHO COXPAHSITh Pe3y/IbTaThl HA IPUOOP.

1. TTogxmiounTs npubop K IIK uepes TecToBbIit mopT win nopt LAN.
2. HacTpouTsb ceTeBOe NoAK/I0ueHue (CM. pasgen 7.1).

3. B agpecHyio CTpoKy Be6-6paysepa BBecTu IP-agpec cooTBeTCTBYMOIIEro mopra. OTKpoOeTcsl CTpaHMiia
npu6opa ¢ pesyabTaTaMiu M HACTPOIKAMM BbITIOJTHEHHBIX TeCTOB:

Metrotek

RFEC2544 BERT Jitter Screenshot ¥Y.1564 Saved Results

Download repeort (separated by )
RFC2544 test report

Tester . BERcut-ETX+1

Started e
Stopped e

Configuration

4. Bei6GpaTh TUII pa3geauTes:
— 3arsiTag (comma);
— TOYKa C 3amsIToi1 (semicolon).

5. HaxkaTb Ha cchlIKY «Download report». laHHbIe 6yOyT cOXpaHeHbI B (aiis C paciiMpeHeM .CSV.

12.3.3. CoxpaHeHue pesynbraToB TectoB Ha K B ¢popmare *.rbf u *.csv

VHCTpyKUMS, TIpUBEAeHHAas HISKe, TT03BOJISIeT ckavaTh Ha IIK pe3ynbTaThl TecTOB B opmate *.rbf u *.csv.
B maHHOM c/Tyuae HeOOXOAMMO TTpeIBapUTEIbHO COXPAHUTD pPe3yabTaThl Ha Ipubop (cM. pasmen 11).

1. MoaxkmiounTdb puo6op K I1K yepes TecTOBLIN MOPT vin mopT LAN.

24 OyHKIMS He BXOAUT B 6a30BYI0 KOH(DUTYpaluio, JOCTYITHA IIPK AOTIOJHUTEIbHOM 3aKase onuuy XRC.
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2. HacTpouts ceTeBoe nogkiatoueHue (CM. pasaen 7.1).

3. B agpecHyio cTpoKy BebG-Opaysepa BBecTM IP-agpec cOOTBeTCTByWIIEro rnopra. OTKpoeTcs CTpaHMUIA
npubopa.

4. TlepeiiTu Ha cTpaHuiy «Saved Results»:

Metrotek

RFEC2544 BERT Jitter Screenshot Y.1564 Saved Results

Separator: | semicaolon v

Record name Save time
1 testl A8-02-1992 21:23:53(download csv rbf)

[ IUs R+ s I ) W) R VU N
l
i
1
|
1
l
i
1
|
l
|
1
i
l

=

5. Bei6paTh (aiis ¢ COXpaHEHHBIMU Pe3yIbTaTaMM M3MEPEHMI M HaXKaTh Ha CChUIKY «rbf» mimn «csv». JlaHHbIE
OyayT coxpaHeHsI B (aiia ¢ pacimpenueM *.rbf uam *.csv.
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12.4. Co3paHune oT4éTa 06 M3MepeHuUax

Ilpu coxpaHeHMM Ha TPUOOP pPe3yJbTAaTOB M IMapaMeTPOB TeCTOB aBTOMATMUECKM cCO3maércst aiin
¢ pacmmiperueM *.rbf, ucronb3yemblit AJg co3maHMs OTUETOB. DTOT (aital XpaHMUTCS B MaMsITH mnpubopa
Y OOCTYIIEH [IJIsI CKauMBaHMS Ipy noakiaouenun yepes WWW -unTtepdeiic (cMm. pasgen 12.3.3).

IIJis1 KOHBepTaluy COXpaHEHHOrO ¢aiiia ¢ pe3yabTaTaMy U3MEPEHUiI B OTUET MUCIOIb3YeTCs CIielalbHast
IporpamMmma, Io3BoJIsiionas mpeobpasoBath daita B hopMate *.1bf B oTuéT B hopmate *.pdf vy *.txt. OyHKIMS
IocTynHa HauuHas ¢ Bepcuy I10 0.0.15-8. i moiayyeHus IPOrpaMMbl CliefyeT o6paTUThCS B TEXHUUECKYIO
Mo AepXkKy (CM. pasnen 18).

[Tporpamma mocTymHa Jjs 32-paspsamHoit u 64-paspsimHoit Bepcun OC Windows, a Taxke mis OC Linux.
ITporpamma reHepauuyu otuetroB st OC Windows mmeer rpaduueckuii mHrepdeiic. Takke OTUYET MOXKHO
chopMMUpoOBaTh C IMOMOIIBI0 KOMAaHIHOW CcTpoku. B pasmene 12.4.1 u 12.4.2 paccMaTpMBAIOTCS HPUMEPBI
cosmanus otuetoB i1 OC Windows.

12.4.1. T'eHepauuma oTyéTa c noMowbio rpaduyeckoro uHTepdeiica

ISt reHepanyy OTUYETA CIIeAYeT:
1. Ckauatp Ha IIK daiin ¢ pesyabraTamu usmepennit B popmare *.rbf (cm. pasgen 12.3.3).

2. 3amyCTUTh UCIIOJMHSEMbI ¢aita mporpaMmbl genrep.exe. OTKpoeTcs OKHO mporpammbl «['eHepaTop
0oT4€TOB BepkyT-ETX»:

= TeHepatop oTuetoe BepiyT ETX - O X

BribeprTe $aiin c pesyneTaTaMn usmepeni (=, rbf)

‘ Obzop ...

YianuTe dopMat oT4eTa

PDF ™

VKamMTe A3bIK 0TYETa

Pycokuit Anrmiicani [ ]

YKEHMTE, M1 COXPaHUTE OTYET

Obsop ...

COXpaHMTE

PucyHok 12.1. OkHo npoepammesi «[eHepamop omyémos bepkym-ETX»

3. B mmepBoJi CTPOKe yKa3aTh IMYTh K Gaiiy ¢ pe3ynbTaTaMu u3mepenuii. [TyTb He JOJIKeH coepsKaTh CMBOJIbI
KUPWLTULIBI.

4. Bei6paThb dopmar otuéra: *.pdf mam *.txt. Mo>kHO yKa3aTh 06a BapuaHTa.
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5. BbI6paTh SI3bIK, KOTOPBIi CIeAyeT MCIT0NIb30BaTh IJiT (OPMUPOBAHUS OTUETA: PYCCKUIA MIIU aHTJIUIACKUIA.
MoskHO yKasaTh 06a BapuaHTa.

6. Bo BTOpOI1 CTpOKe yKasaTb, KyJa cjaeayeT COXPaHUThb MOJyYeHHBIN OTUYET. IIyTh He MO/DKEH COMlepskaTh
CUMBOJIbI KMPUJUIUIIBI.

7. HaxkaTp Ha KHOIKY «COXpaHUTb».
12.4.2. NeHepaums OTYETA C NOMOLLbLI0O KOMaHAHOM CTPOKM

s reHepaluy OTYETA C/IeAyeT:
1. Ckauatp Ha I1K aiin ¢ pesyabraTamu usmepenuit B popmate *.rbf (cm. pasmen 12.3.3).

2. Ina ymo6GCTBa MCIIONb30BaHMs co3maTh Ha aucke C Kartajmor «temp». IIpM MCIIONb30BaAaHUM OPYrOro
KaTaJiora, IMyTh He IO/IKeH COAepskaTb CUMBOJIbI KUPUJLTUAIIBI.

3. [TomecTUTh B KaTaJIOT «temp» UCIIOTHSIEMBIii (aiia mporpaMMbl U ¢aiis ¢ pesyJbTaTaMy U3MePeHUIi:

» 3TOT KoMMbKTEp * JlokaneHbld anck (C) > temp + O £ TMowuck temp
-~ msa llata naMeHeHma Tun Pasmep
[ genrep.exe 17.06.2021 12:10 MNpunoxexnve 2963 Kb
| ] rfcrbf 18.06.2021 9:34 ®aiin "RBF" 4 Kb

PucyHok 12.2. Kamanoe «temp» Ha ducke C

4. OTKpBITb KOMaHIHYIO CTPOKY:

C

A CkaHep

- CnyxebHbie — Windows
BbinonHuth
[vcneTuep 3agau
KomaHgHas cTpoka
MaHenb ynpasneHus
[MpoBoaHUK
Cpeacrea agMuHUCTpUpoBaHua Win...

!l 3T10T KOMNBIOTEP

(D - CneL,. BO3MOXHOCTU

i O m

PucyHok 12.3. 3anyck kKoMaHOHoU cmpoku

5. ITepeiiT B CO3JaHHbIN paHee KaTalIor «temp»:

C:\Users\test>cd C:\temp

C:\temp>

6. O3HaKOMUTBCSI C BO3MOKHOCTSIMMU ITPOTPaMMbI C TTIOMOIIbI0O KOMaHIbI «genrep.exe —h»:
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C:\temp>genrep.exe -h
genrep.exe - Converter metrotek report from binary format to public format.
Usage:

Specification:
-1 Name of original binary file.
-p Name of out put pdf file.
-t Name of out put txt file.
-1 Language out put file. Supported: en - English, ru - Russhian.
-V Get version.
-h This help message.
Example:

Convert to PDF format:
genrep.exe [-i] <bin filename> -p <pdf filename> -1 ru

Convert to TXT format:
genrep.exe [-i] <bin filename> -t <txt filename> -1 en

genrep.exe [-h]

7. BBecTu KOMaHAy [JIs1 KOHBepTaiuyu Gaiiyia ¢ pe3yabraTaMu U3MepeHuit B oTYET. [IpuMep KOMaHIbI 11t
KOHBepTaluy B OTUET B popmare *.txt:

C:\temp>genrep.exe -i rfc.rbf -t test.txt -1 ru

[Tpumep KOMaH[bI 1151 KOHBepTalyu B OTYET B popmare *.pdf:

C:\temp>genrep.exe -i rfc.rbf -p test.pdf -1 ru

8. ITocne 3aBeplIeHMs KOHBepTaLVU [IOSIBUTCS HaAIUCh «Donex:

C:\temp>genrep.exe -i rfc.rbf -t test.txt -1 ru
[##BHHHHH B UHHHHFREERHHFFRERRHRFF AR HRFE AR R R R R R R H R H R
Done

C:\temp>genrep.exe -i rfc.rbf -p test.pdf -1 ru
Kzttt g s s s s s s s s
Done

9. @aiin c oTuéToM GyIeT HaXOAUTHCS B KaTajore «temp»:

» 3107 KOMNbKOTEP » flokanbHbld amck (C) > temp v O 2 TMownck temp
~ Mma Nata uameHenua Tun Pazmep
[m5 genrep.exe 17.06.2021 12:10 MpwnoxeHwne 2963 Kb
|| rfcrbf 18.06.2021 9:34 Maiin "RBF" 4 Kb
o test.pdf Nokymedt Adobe ... 95 Kb
=| test.txt TEeKCTOBbIA AOKYM... 4 Kb
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12.5. NMonyyeHue MOMEHTaNbHbIX CHUMKOB KpaHa
JL1s1 moTydeHus: CHMMKA 9KpaHa mpubopa Heo6XomMo:
1. TTogxmounTs mpubop K IIK uepes recToBsIit mopT win nopt LAN.
2. HacTpouts ceTeBoe nogkiatoueHue (CM. pasaen 7.1).

3. B ampecHyIo CTpOKY Be6-6pay3epa BBECTH:

http://IP-agpec_nopTra/sshot

4. Yepe3 HECKOIbKO CEKYH]I CHUMOK 3KpaHa 0TO6pasuTcst B OKHe Be6-6paysepa ITK.
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13. O6HOBNEHME BepCUit NPOrpaMMHOro obecnevyeHus

Iyt monyuyeHMsT apxuBa C aKTyaJlibHOM Bepcueit mporpammMmHoro obecrieuenusi (I10) ciemyeT o6paTUThCS
B TEXHUYECKYIO IMOAIepsKKY (cM. pasmen 18). Homepa Tekyuux Bepcuii I1I0 oTo6paxkaloTcst B MEHIO «YCTaHOBKMU
npubopa» = «WHpopmanus». Ilepen o6HOBIEHMEM HeOOXOAMMO paCIIaKOBaTh apXMB UM O3HAKOMMUTHCS
¢ cogepxkuMbIM ¢aitia readme.txt, B KOTOpOM XpaHUTCS BaskHast mHpopmaims o peanse I10.

st o6HOBIeHMs 1O mpubopa HEO6XOAMMO BBITIOJTHUTH CJIeAYIOIINe OeiiCTBUS.
1. CkauaTh 1 coxpauutb Ha I[TK daiin c o6pasom aitaioBoii cuCTeMbI.
2. MogkmounTh TPUGOP K BHEIIHEMY MCTOUHUKY ITUTAHMS.

3. YcraHoButh coeauHeHnue ¢ I1IK no USB. ITopsimok u mapameTpbl MMOAK/II0UEHNS IpMBeeHbl B pa3gene 12.1.
Iyt mpoBepKyu coenyHeHus BBecTu Komauay ATI. IIpubop go/skeH BbIBeCTY MHMOPMAIINIO O MPOIIMBKE
U CepuitHOM HOMepe.

4. BoitTu B peskuM 06HOBJIeHUS. [IJIs1 9TOTO, yAepkKUBasi KHOIKY BK/TIOUEHMS/BBIKIIOUEHNS] TUTAHMS, HAKATh
Ha CKPBITYI0 KHOIIKY aIlmapaTHOTO c6poca, PacIoOKEHHYIO IO OTBEepCTMEeM Ha OOKOBOV MaHeau
Kopmyca mpubopa. ITO MOXKHO CHelaTh IPM ITOMOIIY OOGBIYHOI KaHIEJSPCKOi cKpemkyu. HakumaTb
HY)XHO OCTOPOYKHO, HO JI0 SIBHOTO IIE/TYKA.

5. B 0KHO IIporpaMMbl 6YIeT BhIBEIEHO COOOIIeHe BIUaa:
Bercut+ bootloader 0.0.11
Update via XMODEM:
CCCC...

[Mocne mosiBMeHMST B OKHe TEPMMHAAbHOM Mporpammbl CcUMBOJIOB «CC» yaepskmBaTb KHOIIKY
BKJTFOUEHWSI/BBIKTIOUEHUSI TUTAHUS HEe HYXKHO.

6. [Ipu ucnonbzoBauuu mporpammbl HyperTerminal mepeiitu B MeHio «Ilepemaua» = «OTnpaBuUTh (aiia»
" B OTKPBIBIIEMCSI OKHe B Tosie «Mms daitna» ykasaTh MyTh K CKAYaHHOMY paHee daitny ¢ o6pasom
(aityioBOI CHCTEMBI.

7. B none «IIpoTokon» BeibpaTh «Xmodem». HaskaTh Ha KHOTIKY «OTIIPaBUTb».
8. Uepes 1 cexyHIy HAUHETCS Mpollecc 06HOBIeHNs Bepcuii ITO, KOTOPbIii 3aHMMaeT 0Koj10 20 MUHYT.
Xmodem file send for 4 ‘

Sending |D:\Downloads\ETX'b Jetx+14iles_0.0.15-10_o870.urom |

Packet: [4887 Eror checking: [CRC]_ |
Retries: D Total retries: |0
Last efmor:
[ '
File: RRRRRRRRNRND 611K of 1805K
Blapsed: W Remaining: ’W‘ Throughput : W

Cancel cps/bps

PucyHok 13.1. OkHo ¢ uHgopmauueli o npouecce nepedayu ¢atina

9. Ilpumep coobIIeHNIT, BBIBOAMMBIX B OKHO ITporpaMmbl HyperTerminal:
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Reflashing...done

Upgrade expansion FPGA #1...
Erasing epcs...done.
Reflashing...done

Upgrade expansion FPGA #2...
Erasing epcs...done.
Reflashing...done

Upgrade system FPGA...
Erasing epcs...done.
Reflashing...done

OK

. Ecyin m306paxkeHne Ha 9KpaHe Mpubopa BOCCTAHOBWIIOCH, IIPOLiecC OGHOBJIEHVS IIPOLIEN ycnelHo. Ecim
13-32 BO3HMKHOBEHMSI Kakoro-inb6o c6ost o6HoBuTh IIO mpmbopa He yHamnoch, cjienyeT BbIITOJHUTH

MpOLeAypY eli€ pas.
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14. CnpaBouHble Tabnuubl

Tabnuya 14.1. lpuopumemsi u munsl mpaguka

3HaueHMe OmnucaHue

1 Background

0 (Default) Best Effort

2 Excellent Effort

3 Critical Applications
4 Video

5 Voice

6 Internetwork Control
7 Network Control

Tunbl Tpadmkra «Network Control» u «Internetwork Control» 3ape3epBupoBaHbl [JiT COOGIIEHMI
yIpaByieHUs ceTblo. IIpropuTeTsl 4 U 5 MOTYT MCIIOAB30BaThCSI IJIsSI 0COO0 UYBCTBUTENBHOTO K 3aJepskKaM
TpaduKa, TaKOT0, KaK BMUIe0 WK pedb. [IpmopuTteTsl Tpaduka c 3 1mo 1 npegHasHaYeHbI )11 Pa3IMYHbIX 33149
— OT IOTOKOBBIX MpuIokeHui 1o FTP-Tpacduka, crioco6HOro CIIpaBUTHCS C BO3MOKHBIMMU MToTepssMmu. Knacc «0»

pesepBuUpyeTCsT OIS

«MaKCMMaJIbHO nqueﬁ» OOCTaBKM M IIpUCBaMBaeTCd B TexX CIydasaX, Koraga

He crnelu@UIMPOBaH HUKAKOI SPYroit Kiacc.

Tabnuya 14.2. 3HayeHus nons Precedence

3HaueHue OmnucaHue [Ipumeuanne
0 Routine OOGBIYHBII TPUOPUTET
1 Priority [IpeanoYTUTEeIbHBIN IIPUOPUTET
2 Immediate HemezieHHbBIVI IpUOpPUTET
3 Flash CpOYHBIii IPUOPUTET
4 Flash Override OKCTPEHHbBIN IPUOPUTET
5 CRITIC/ECP Kpurnuecknit npyuopurer
6 Internetwork Control MeskceTeBoe yIipaBjieHe
7 Network Control CeTeBoe yIpaBJieHle
Tabnuya 14.3. 3HayeHus noas ToS
3HaueHue Omnucanue [Mpumeuvanne
MuHMMHU3KUPOBATh 3aAepXKy. Vcmonb3yeTcs, KoOrga BpeMs
1000 Minimize delay IOCTaBKM IaKkeTa C MCXOLHOTrO CETEeBOro YCTPOICTBA 4O afpecara
(BpeMs1 okumaHusl) Hambosiee BaKHO U OODKHO  OBITh
MWUHUMaJIbHBIM.
MakcumasnbHasl ITPOITyCKHAsI CIIOCOGHOCTh. YKA3bIBAET, UTO MaKeT
0100 Maximize throughput IIOJDKeH OBITh IEepeHalpaB/ieH uyepe3 KaHad C MaKCMMAaabHOI
MIPONYCKHO CTTIOCOOHOCTBIO.
MakcumanbHasl HafEXXHOCTb. VICTIOb3yeTCs, KOrga Ba)kHO MMETh
0010 Maximize reliability YBEpPEHHOCTb, UTO HJAHHbIE JOCTUTHYT aapecara 6e3 MOBTOPHOIA
repemauin.
0001 Minimize monetary cost MUHUMMU3UPOBATH CTOMMOCTb. VICITONb3yeTcsl, KOra Heo0X0IMMO
MWHMMMU3MPOBATh CTOMMOCTbD Tlepeiaun TaHHbIX.
0000 All normal O6bIYHOE 06CTYKMBaHME. B 9TOM ciTyyae MapIipyTu3saiys rmakeTta

OTHAETCS Ha YCMOTpEeHMe mpoBaiiaepa.

112



Tabnuya 14.4. Knacc obcnymusaHus mpaguka u 3HaqyeHue nonsi DSCP

Kinacc tpaduka 3Havenue moyst DSCP
Default 000 000
AF11 001 010
AF12 001 100
AF13 001 110
AF21 010010
AF22 010 100
AF23 010110
AF31 011010
AF32 011 100
AF33 011110
AF41 100 010
AF42 100 100
AF43 100110
EF 101 110

Kaxxmomy kimaccy ob6cmy>kuBaHusT TpadyuKa CTaBUTCS B COOTBETCTBME ONpele/iéHHoe 3HaueHue mojst DSCP.
B Tabnuiie mnpuBeneHbl peKOMeHIyeMble 3HAUeHMsSI B COOTBeTCTBMM C MeTomukamu RFC 2597 [10]
u RFC 2598 [11].

Default — «HerapanTupoBaHHasi mepegauar. TpaduKy JaHHOTO KIacca 00CTysKMBaHMSI BBIIEISIIOTCS CETEBBIE
pecypchl, OCTaBIIMECS CBOOOAHBIMY IIPU Mepemade Tpaduka APYruxX KIaccoB.

AF (Assured Forwarding) — «rapaHTMpoBaHHas Itepemaya». VCIIONb3yeTcsl [MJsi OOCTaBKM Tpaduka
6onpmnHCTBA TCP-TIpMIOKeHMIT C IpMMeHEHMEM YeThIPEX He3aBUCUMBIX AF-KitaccoB. BHyTpu Kaxkgoro Kiacca
[P-makeTaM MOsKeT ObITh Ha3HAUeHA OJHA U3 TPEX AMCUMUIUIMH OTOpachIBaHMS IMAaKeTa JAHHBIX (CM. METOIUKY
RFC 2597 [10)).

EF (Expedited Forwarding) — «HeMemjeHHas mepenada». IIpMMeHsieTcs OJig OOCTy>KMBaHMsS Tpaduka,
YYBCTBUTEIBHOTO K 3a7epiKKaM ¥ TpeOyIoIero MMHMMAaIbHOTO IKUTTEPA, TAKOro, Kak BuAeo winu peub (Voice
over IP — VoIP).

Tabnuuya 14.5. 3HayeHue nona ECN

3HaueHne OmnucaHue

00 Not-ECT (Not-ECN-Capable Transport) — noTok, He nnogmep>kuBatouinii ECN.

01 ECT (1) (ECN-Capable Transport) — noTok, nmogaepskusaloniuii ECN.

10 ECT (0) (ECN-CapableTransport) — noTok, noaaepxuBawoiinuit ECN. TpakTyeTcs
MapuipyTmusatTopamu Tak xxe, Kak u ECT (1).

11 CE (Congestion Experienced) — noaTBep>kaéHHas meperpyska.

ECN (Explicit Congestion Notification) — «sJBHOe yBemomieHMEe O Teperpy>KkeHHOCTM». YCTaHOBKa OUT
IIaHHOTO TIOJISI JaeT BO3MOSKHOCTh MapUIpyTM3aTOpPaM y3HATh O BOSHUMKHOBEHUM TEPerpy>keHHOCTU Ha MyTU
CJieJOBaHMS JAHHBIX K 3a[IaHHOMY Y3JIy ceTu 6e3 oTOpachiBaHMs MaKkeTa.

ITone ECN onucano B Metopuke RFC 3168 [12].

Tabnuya 14.6. Homepa nopmos npomokona TCP/IP (npodomxeHue)

Homep nopTa (11poToKoI) OmnncaHue

21 (FTP) IIPOTOKOJ nepenaun Qaition

22 (SSH) 6e30IacHbIl TPOTOKOJ IS YIATEHHOTO YIIpaBIeHus U epemaun Gaiios

23 (TELNET) MIPOTOKOJ JJIs1 OCTYIIA K YAATEHHOMY CETeBOMY YCTPOJCTBY

25 (SMTP) IIPOTOKOJ Tepefaun 3JIeKTPOHHONM MOYThI

80 (HTTP(WWW)) ;1;;1(:;0]1, MCITO/Ib3YEeMbIi Be6-6pay3epaMu U BeO-cepBepaMu sl Tiepegaum
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Homep nopra (IpoTOKOIT)

OnncaHue

161 (SNMP)

MIPOTOKOJI JIJIS1 YITPABAEHMSI CETEBBIMU YCTPOMCTBAMM

Tabnuua 14.7. Owubku coeduHeHus

CoobiieHne

OnucaHue

protocol not supported

ITPOTOKOJI HE NMOoaOeP>KMNBaAeTCA

can’t assign requested address

HEBO3MOXKHO Ha3HAUMUTbH 3aMPOIIEHHBIN agpec

network is down

CeTb HeJOCTYITHA

network is unreachable

ceThb He paboTaer

network dropped connection on reset YTepAHO CoeaHEeHNe C CeThbIO

software caused connection abort IIporpamMMHOe 00ecIieueHye BbI3Ba/IO Pa3pbiB COeIVHEHMS

connection reset by peer

y3eJ1 pa3opBaJl CoeHeH e

connection timed out

MCTEKJIO BpeMs OKMOaHUA COeJVMHEHUS

connection refused

OTKa3 B COeAMHEeHUN

host is down

y3eJ/l He OTBeYaeT

no route to host

OTCYTCTBYET MapIIpyT [I0 y3/1a

Tabsnuua 14.8. Tecmossie nociedosamesibHOCMU

Twur nocieqo0BaTe/IbHOCTH

IIpumeHeHne (peKOMeHS,.)

2e9-1

Ins ompeneneHus: omMOOK (IpM Tepemadye MAHHBIX TI0 KaHAIy CBSI3U
CO CKOPOCTHIO He 6osiee 14,4 KOUT/C).

2ell-1 Ins1 onipeneneHus OMMO0OK U IKUTTepa (TIpU 1epefade TaHHBIX MO KaHATY
CBSI3YM CO CKOPOCTBIO 64 KOUT/C u 64xN K6uT/C, rme N — 1enoe 4mcio).

2e15-1 Iy ompemenieHust OIMOOK U IKUTTepa (MIpU Tepenade JaHHbIX 0 JMHUA
CBSI3Y CO CKOPOCThIO 1544, 2048, 6312, 8448, 32 064 u 44 736 KOUT/C).

2e20-1 I oripemeneHus OmMMOOK (IIpH Mepegaye Mo KaHaTy CBSI3U CO CKOPOCTHIO
He 6osee 71 K6UT/C).

2e23-1 Iyt ompeeNieHyst OMIMOOK U IKUTTepa (IIpU mepegave JAaHHBIX MO0 JTMHUK

CBSI3M CO CKOPOCTHIO 34 368 1 139 264 K6UT/C).

2e29-1, 2e31-1

[st onipenenenust ommboK (Ipu rnepenave JaHHBIX HA BBICOKMX CKOPOCTSIX
(6omee 139 264 K6UT/C)).

Tabnuya 14.9. Lugpel, 6yksbl u cUMBObI

KiaBuia Lndpsr BykBbI CUMBOJIBI
() 1 — - @/ -
2 abc —

3 def —

4 ghi —
() 5 jk1 —

6 mno —

7 pqrs _

8 tuv —

9 WXYZ —

0 - s
@ _ _ *
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15. KomaHabl yaanéHHoOro ynpasneHus

Tabnuya 15.1. KomaHdbl y0anéHHO20 ynpasneHus (KOHCOMbHbIG MepMUHan)

KomaHnpa Onucanue

AT IyCTast KOMaHZa, UCIIOIb3YeTCS ISl IPOBEPKU COeIVHEHMS

ATR repesarpyska npubopa

ATM BBIBOJ, TEKYIIVX PE3YIbTATOB U3MEPEHMII

ATMN BBIBOJ], P€3YJIbTaTOB M3MEPEHMI, COXPAaHEHHBIX O, MOPSIAKOBbIM HOMepoM «N» (N =1 ... 10)

ATMA BBIBOJ, BCEX COXPAHEHHBIX Pe3yJIbTaTOB U3MepeHMit

ATMI BBIBOJ, MH(GOPMAIMY O COXPAHEHHBIX Pe3yabTaTaxX M3MepeHuii

ATI BBIBOJ, MHGOPMALIMY O IIpUbope

ATH BBIBOJ, CIIPAaBKY MO0 KOMaHAaM

ATS BBOJ, KJII0Ya (YMCJI0 B OECATUYHOM BUAE) IJISI aKTUBALMM OMLMI, KIIOY BBOOUTCS Cpasy
rocsie ats (6e3 nmpob6esa)

ATC repexon, B pexkuM, B KOTOPOM BO3MOXKHA HACTPOViKa U 3aITyCK TeCTOB (ONLIMOHAIILHO)

Tabnuya 15.2. KomaHdsl yoanéHHoz0 ynpaeneHus (TELNET)
KomaHpa | Wudopmanys, BIBOAMMAsT B KOHCOJb

RFC 2544

show rfc2544 header level

ypoBeHb Mozenn OSI, Ha KOTOpoM GyIeT MPOBOAUTHCS
TecT

show rfc2544 header src udp

HoMep UDP-mopTa oTIipaBuUTeNs

show rfc2544 header src mac

MAC-azgpec oTIipaBuTesIs

show rfc2544 header src ip

IP-agpec oTripaBuTeIst

show rfc2544 header dst udp

HoMmep UDP-niopra nosnyvaresnst

show rfc2544 header dst mac

MAC-azpec nonyyarens

show rfc2544 header dst ip

[P-agpec nonyvyarens

show rfc2544 header vlan count

kosmmyecTBO VLAN-MeTOK

show rfc2544 header vlan [1-3] id

3HaueHMe ungeHTudmxkaropa VLAN

show rfc2544 header vlan [1-3] priority

3HaUeHue MpuopuTeTa Tpaduka

show rfc2544 header mpls count

KonnuectBo MPLS-meToK

show rfc2544 header mpls [1-3] label

3HaUeHVe MeTKU

show rfc2544 header mpls [1-3] cos

KJIaCC OOCTY>KMBaHMSI ITAKeTa C METKOIA

show rfc2544 header mpls [1-3] ttl

BpeMs JKM3HU IMaKeTa C MEeTKOM’

show rfc2544 header autoarp

BKJIIOUeHa M QYHKIMS aBTOMAaTUUECKOTO MpPOBeIeHMs
ARP-3anpoca

show rfc2544 header diffserv

BbIOpaHbI 1oJ1st IP Precedence u Type of Service wimm mosne
DSCP

show rfc2544 header dscp 3HaveHue mosist DSCP
show rfc2544 header precedence 3HaueHMe NIPUOPUTETA Kaapa
show rfc2544 header tos TUIT OOCTY>KMBAHMSI TTaKeTa

show rfc2544 header ethertype

HOMeEeD IIPOTOKOJIa CETEBOI0 YPOBHSA

show rfc2544 header protocol

I/IHCl)OpMa]_U/IH Mo IMPOTOKOJIY, KOTOprf/i UCITIOJIb3YEeTCs
JJIsd TeHepaluy TeCTOBOTO Tpad)I/IKa

show rfc2544 topology ip

IP-agpec AMCTaHIMOHHOTO Mpubopa

show rfc2544 topology direction

HallpaBJieHMe TeCTMPOBaAHUA

show rfc2544 throughput duration

IJUTETbHOCTh MPOOBI JISI  aHaju3a IPOITYCKHOI
CIIOCOBHOCTH, C

show rfc2544 throughput enabled

OymeT M BBITIOJTHSTBLCS TECT OIpeeeHus MPOITyCKHOM
CIIOCOOHOCTU
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show rfc2544 throughput maxrate

BeJIMUMHA HATPy3KM [JIS  aHajausa  IIPOITYCKHOIM
CIIOCOOHOCTH

show rfc2544 throughput resolution

BeJIMUMHA paspellieHus O aHaausa MPOITYyCKHOM
CIIOCOOHOCTU

show rfc2544 throughput threshold

BeJIMUMHA TIOpora IOTeph /I aHajau3a IPOITYCKHO
CIIOCOOHOCTU

show rfc2544 frames [1-9] size

pasMep Kajpa, 3aJaHHbBIN IIOJb30BaTeyeM (MU
CTAHJApPTHOE 3HAUYeHMEe B COOTBETCTBMM C METOIUKOI
RFC 2544)

show rfc2544 frames [1-9] enable

OymeT M WMCIIONBb30BATHCS pa3Mep Kaapa Ojist
TIPOBEEHNS TECTUPOBAHNS

show rfc2544 latency enabled

Oymer M BBIIOJHSATBCS — aHAIM3  3a[epPsKKU
pacrpocTpaHeHus KaapoB

show rfc2544 latency count

KOJIN4YeCTBO Hp06 JJIs1 aHaJi3a 3aJE€PKKI

show rfc2544 latency duration

IJUTENIBHOCTh  IPOOBI  [JIT  aHauM3a  3a7epsKKu
pacIpocTpaHeHUs KaJipoB, C

show rfc2544 latency rates src

UCTOYHMK 3HAYEHUIT HaArpy3Kku OJid aHaJin3a 3aJeP>KKN

show rfc2544 latency rates [1-9]

3HAYCeHMs HATPY3KM OJI1 aHa/IM3a 3aePXKKU

show rfc2544 frameloss enabled

OyIeT 7 BBIMOHSATHCS aHAIN3 YPOBHS ITOTEPD KaIpOB

show rfc2544 frameloss duration

IUIUTEIbHOCTh IIPOOBI [JISI aHauM3a YpPOBHSI IIOTEPh
KaJpoB, C

show rfc2544 frameloss steps

KOJIMYeCTBO MIaroB M3MEHEHMS Harpy3skKu OJid aHa/in3a
YDPOBHA IIOTE€Pb KaJAPOB

show rfc2544 frameloss rates start

BeJIMUMHA HAYa/JIbHOM HArpy3ku [OJis aHaauM3a YpOBHS
OTepb KaZipoB B %

show rfc2544 frameloss rates stop

BeJIMUMHA KOHEYHOJ Harpysku [jis aHaau3a YPOBHS
1oTepb KaJpoB B %

show rfc2544 back2back enabled

GY,Z[ET JIV BBITIO/THATDBCS aHaJIN3 npe/:[eanoﬁ Harpyskmu

show rfc2544 back2back count

KOJIMYECTBO MPO6 )1 aHaIM3a TIpefeTbHO HATPY3KM

show rfc2544 back2back duration

IIUTEeNbHOCTh TMpOoOBl JIsS aHanusa IpefiesbHO
HarpysKu, C

show rfc2544 back2back rates src

MCTOYHMK 3HAUEHUI HAaTrPy3KM JJIs1 aHAIM3a TPeIeTbHO
Harpysku

show rfc2544 back2back rates [1-9]

3HAUYEeHMS HAarpy3Ku IJisd aHain3a HpQ,Z[EJ'IbHOIZ HarpyskKkmu

show rfc2544 advanced wait

3HaueHue mapamMeTpa «MHTePBasI»

show rfc2544 advanced learn

3HaUyeHMe IapaMeTpa «obyueHmne»

rfc2544 start

3aIlyCTUTDb TeCThI 110 MeTonuke RFC 2544

rfc2544 stop OCTaHOBUTD TeCThI 110 MeToauKe RFC 2544

rfc2544 results pes3yabTaThl TeCTOB 1o MeToAuke RFC 2544
Y.1564

show y1564% HAaCTPOMKM TECTOB 10 pekoMeHpamm Y.1564

show y1564 test mode PEKVM TeCTUPOBAHMS

show y1564 topology ip [P-agpec AMCTaHIMOHHOTO Ipubopa

show y1564 topology direction

HaIlpaBJIEHME TECTMPOBAHUA

show y1564 nservices

KOJIMYECTBO TECTUPYEMbIX CEPBICOB

show y1564 service

CepBUC, BBIOPAHHBIII C IIOMOIIbI0 KOMaHIbl «yl564
service»

show y1564 header level

ypoBeHb Momenu OSI, Ha KOTOpOM GyIeT MPOBOAUTHCS
TecT

show y1564 header src mac

MAC-agpec oTIipaBuUTess

show y1564 header src ip

IP-anpec oTrpaBuTens

%5 HacTpoJKM 3arojioBKa, CepBMCOB, ITOKA3aTeseii KauecTBa, OTOOPaXKAIOTCS I CepByCa, BHIOPAHHOIO
C IOMOIIIbI0 KOMaHbI «y1564 service <1-10>»
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show y1564 header src udp

HoMep UDP-mopTa OoTnipaBuUTes

show y1564 header dst mac

MAC-azpec nosyvaTtenst

show y1564 header dst ip

IP-anpec nosryyaTesns

show y1564 header dst udp

HoMep UDP-nopTa moay4daTtens

show y1564 header vlan count

komyecTBOo VLAN-MeTOK

show y1564 header vlan <1|2|3> id

3HaveHue ugeHtTudukaropa VLAN

show y1564 header vlan <1|2|3> priority

3HaueHMe IpuopuTeTa Tpadumka

show y1564 header mpls count

kosmyectBo MPLS-MeTOK

show y1564 header mpls <1|2|3> label

3HaueHue MPLS-meTku

show y1564 header mpls <1|2|3> cos

Kj1acc O6CJ'[Y)KI/IBaHI/IH I1aKkeTa

show y1564 header mpls <1]2|3> ttl

BpeMs JKM3HU ITaKeTa C METKOM

show y1564 header autoarp

BK/TIOU€HA Ji QYHKIMS aBTOMATUUYECKOTO MPOBEHEHMS
ARP-3ampoca

show y1564 header diffserv

T10J1s1, BbIOpaHHbIE MJIS1 3aJaHusl Kiacca O6CTy:KMBaHUS
Tpaduka

show y1564 header dscp 3HaueHMe DSCP-6utoB IP-3aronoska (cM. Tabs. 14.4)
show y1564 header precedence MIPUOPUTET Kaapa
show y1564 header tos Tun obcyskuanus IP-makera

show y1564 header ethertype

HOMEP ITPOTOKOJIa CETEBOr0 YPOBHSI

show y1564 header protocol

MHGOpPMAIMS TI0 TTPOTOKOY, KOTOPBIA MCITOIb3YeTCs
IIJISI TeHepalyy TeCTOBOro Tpadmka

show y1564 frame

pasmep Kajpa JJisi cepBuca

show y1564 tests step_duration

3HaUeHVe JJINTEJbHOCTM Ilara, KOTOpoe OymeT
MICIIOTb30BAThCS JIJISI TECTOB KOHGUTYpaIn

show y1564 serv_setup cir

3HaUYeHMe TapaHTUPOBAHHOI ITPOITYCKHOM CIIOCOOHOCTH

show y1564 serv_setup eir

3HaYeHMe MaKCMMaJ/JIbHO OOIIYyCTMMOTIO IIPDEBBIIIEHNUA
CIR

show y1564 serv_setup tp

3HaueHue Harpysku ajst tecta Traffic Policing

show y1564 sac flr

IOITYCTMMbII YPOBEHD MTOTEPD KaIPOB

show y1564 sac ftd

JOIYCTUMAs 3a/iep>KKa PacIipoCTpaHeHus KaJpoB

show y1564 sac ftd_p

JIOITYCTUMBbIi rmopor MpEeBbIIEHUS 3a7epXKKA
pacIpocTpaHeHUs KafpoB, IPY KOTOPOM TECT CUUTAETCS
MpOViIeHHbIM

show y1564 sac fdv JIOIyCTUMOe OTKJIOHEHMEe 3aJlepsKKY pacipoCcTpaHeHus
KaJpoB

show y1564 tests cir BKJIIOUEH MM BbIKIOUeH TecT CIR

show y1564 tests steps KoJimuecTBo maroB Ay Tecta CIR

show y1564 tests eir BKJIIOUEH MM BbIK/IIOUeH TecT EIR

show y1564 tests traf policing

BK/IOUeH iy BeikiaoueH TecT Traffic Policing

show y1564 tests perf duration

OJINTEJIBbHOCTDb TeCTa ITPOM3BOIUTEIbHOCTU

y1564 results pe3yabTaThl TECTOB IO pekoMeHAauuu Y.1564
y1564 start HauyaThb BHITIOJIHEHME TECTOB 10 pekoMeHpalum Y.1564
1564 stop OCTaHOBUTDb BBITIOJTHEHNME TECTOB I10 PeKOMEeHAAIINU

Y.1564

BERT

show bert header src mac

MAC-azpec oTipaBUTeNs

show bert header src ip

IP-anpec oTrpaBuTes

show bert header src udp

HoMmep UDP-niopta otipaBuTens

show bert header dst mac

MAC-azpec nnonyvaress

show bert header dst ip

[P-agpec nonyyarens

show bert header dst udp

HoMmep UDP-niopta nosiyvaTtesnst

show bert header vlan count

KonnuecTBo VLAN-MeTOK

show bert header vlan [1-3] id

3HavyeHMe ugeHTnudmrkaropa VLAN

show bert header vlan [1-3] priority

3HaUeHue mpuopuTera Tpaduka
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show bert header mpls tx count

BBIOOP KOJIMUECTBA METOK Ha Iepenavy

show bert header mpls tx [1-3] label

3HaUeHNe MeTKU

show bert header mpls tx [1-3] cos

KJIacC 0OCTY>)KMBAHMSI ITAKeTa C METKOM

show bert header mpls tx [1-3] ttl

BpeMs JKM3HU ITaKeTa C METKOM

show bert header autoarp

BKJIIOUEHA JI QYHKIMSI aBTOMATUUECKOTO MPOBEIEHMS
ARP-3ampoca

show bert header diffserv

BbIGpaHsbl moJist IP Precedence u Type of Service wiu mose
DSCP

show bert header dscp

3”HaueHue noJyss DSCP

show bert header precedence

3HaUeHMe IIpMuopmuTeTa Kagpa

show bert header tos

TUII OGCHY)KI/IB&HI/IH I1aKkeTa

show bert header ethertype

HOMED ITPOTOKOJIa CETEBOr0 YPOBHSI

show bert header protocol

uHbOpMaIMsl MO MPOTOKONIY, KOTOPBI MCIONb3YeTCs
JIJIS TeHepalyy TeCTOBOro Tpaduka

show bert topology ip

[P-ampec AMCTaHIMOHHOTO IpMbopa

show bert topology direction

HallpaBJIeHMEe TeCTMPOBAHNUA

show bert frame random min

MMHMMaJIbHOE 3HaueHue pasMepa Kagpa B CiIydae
pPaBHOMEPHOTO 3aKOHA PacIipeee s

show bert frame random max

MaKCHMa/JbHOE 3HaueHMe pasMepa Kagpa B Ciaydae
pPaBHOMEPHOTO 3aKOHA paclpeeeHust

show bert frame constant

pasMepbl KapoB IJIsI TECTUPOBAHUS

show bert frame type

3aJlaH CJIy4aliHbI MM [IOCTOSTHHBIN pasMep Kaapa

show bert level

ypoBenb mogeau OSI, Ha KOTOpoM OYIeT MPOBOAUTHCS
TecT

show bert pattern

CTaHOapTHas TeCTOoBad I10CJ/IeJ0BaTE/IbHOCTb

show bert user-pattern

TeCTOBas I1ocjienoBaTe/IbHOCTD, 3alaHHas
I10/Ib30BaTeJIEM

show bert rate

3aJlaHHasl HarpysKa, kb/c

show bert duration

JJINTEJIbHOCTD I/IBMepeHI/II‘/JI

bert start

3anyCcTuUTh TeCT «BERT»

bert stop

OCTaHOBUTD TecT «BERT»

bert results

pe3yabTaThl TecTa «BERT»

ITakeTHBIV IKUTTED

show jitter txgen

BKJ/IIOUE€H MJIM BBIK/IIOUEH reHepaTop TeCTOBOI'o Tpad)I/IKa

show jitter threshold jit

IIOPOroBoe 3HaUYeHMe IKUTTepa, MC

show jitter threshold lat

IIOPOroBoOe 3HaUYeHMe 3aJePKKU, MC

show jitter duration

BpeMs M3MeDPEeHU IXKUTTePpa

jitter start

3aITyCTUTD TeCT «[TaKeTHBI IKUTTEP»

jitter stop

OCTaHOBUTD TeCT «IIaKeTHBIN AKUTTEP»

jitter results

pe3yabTaThl TecTa «[lakeTHBIN IKUTTEP»

TecToBbIN TOTOK

show txgen header level

ypoBeHb mogenu OSI, Ha KOTOpOM OYIeT IMPOBOIUTHCS
TecT

show txgen header src mac

MAC-azpec oTipaBUTeNs

show txgen header src ip

IP-anpec oTrpaBuTens

show txgen header src udp

HoMep UDP-mopTa oTripaBuUTess

show txgen header dst mac

MAC-azpec nnonyvaresns

show txgen header dst ip

[P-agpec nonyyarens

show txgen header dst udp

HoMmep UDP-niopta nosiyvaTtenst

show txgen header vlan count

KonnuecTBo VLAN-MeTOK

show txgen header vlan [1-3] id

3HavyeHue ugeHtudmrkaropa VLAN

show txgen header vlan [1-3] priority

3HaUeHue MpuopuTeTa Tpaduka

show txgen header mpls count

KonuuectBo MPLS-meToK

show txgen header mpls [1-3] label

3HaUeHNe MeTKU
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show txgen header mpls [1-3] cos

KJIacC 06CTY>)KMBAHMS ITAKETa C METKOM

show txgen header mpls [1-3 ttl

BpeMs JKM3HM I1aKeTa C MEeTKON’

show txgen header autoarp

BKJIIOUEHA JIYM QYHKIIMSI aBTOMATUUECKOTO MPOBEIEHMS
ARP-3ampoca

show txgen header diffserv

BbIGpaHsbl moJist IP Precedence u Type of Service wiu mose
DSCP

show txgen header dscp

3HaueHue oy DSCP

show txgen header precedence

3HaUeHMe IIpMuopmuTeTa Kagpa

show txgen header tos

TUII OGCHY)KI/IB&HI/IH I1aKkeTa

show txgen header ethertype

HOMeED IIPOTOKOJIa CETEBOTO YPOBHSA

show txgen header protocol

mHGOpPMAIMS TI0 TTPOTOKOIY, KOTOPBIA MCITOIb3YeTCs
IIJISI TeHepalyy TeCTOBOTO Tpaduka

show txgen frame random min

MMWHMMAajlbHOE 3HaueHue pasmepa Kagpa B cCiaydae
PaBHOMEPHOTO 3aKOHA pacIpeeeHust

show txgen frame random max

MaKCMMaJIbHO€ 3HaueHMe pa3Mepa Kaapa B ClIy4dae
PaBHOMEPHOTI'O 3aKOHA pacCIripenejleHnsa

show txgen frame constant

pasmMepbl KapoB JIJISI TECTUPOBAHMUS

show txgen frame type

3a[1aH CJIy4aiiHbIM WIM IIOCTOSIHHBIN pa3mep Kagpa

show txgen duration

OJINTEJIbHOCTDb reHepanuyum TeCTOBOIro Tpad)I/IKa

show txgen rate

3aaHHas Harpy3Ka B %, koum/c uau Moéum/c

txgen start

3aIllyCTUTh IreHepaluMI TeCTOBOIO ITIOTOKaA

txgen stop

OCTAaHOBUTDb reHepaniio TeCTOBOI'O ITIOTOKaA

txgen results

pe3yabTaThl rTeHepauuy TeCTOBOI'o IIOTOKa

neiid

show loopback layer

| yposens Ilneiida

ITpukas N2870

show order870 topology ip

[P-azmpec AMCTaHIIMOHHOTO ITpMbopa

show order870 topology direction

HallpaBJIeHMEe TeCTMPOBAHNUA

show order870 nservices

KOJINM4YeCTBO TECTUPYEMbIX CEPBMCOB

show order870 service

CepBUC, BRIOPAHHbIN C TOMOIIbI0 KOMaH IbI «0rder870
service»

show order870 duration

JJINTEIbHOCTb M3MePeHUI

show order870 serv_setup header level

ypoBeHb Mozenu OSI, Ha KOTOpoM OYIeT MPOBOIUTHCS
TecT

show order870 serv_setup header src mac

MAC-agpec oTIipaBuTess

show order870 serv_setup header src ip

IP-anpec oTrpaBuTes

show order870 serv_setup header src udp

HoMmep UDP-niopra oTnipaBuTtens

show order870 serv_setup header dst mac

MAC-azpec nonyvarenst

show order870 serv_setup header dst ip

[P-agpec nonyuyarens

show order870 serv_setup header dst udp

HoMep UDP-nopTa nony4daTtesns

show order870 serv_setup header vlan count

KonnuecTBo VLAN-MeTOK

show order870 serv_setup header vlan [1-3] id

3HaueHMe ungeHTudmxkaropa VLAN

show order870 serv_setup header vlan [1-3]
priority

3HaUYeHMe puopurera Tpaduka

show order870 serv_setup header mpls count

KonuuectBo MPLS-meToOK

show order870 serv_setup header mpls [1-3] label

3HaUeHNe MeTKU

show order870 serv_setup header mpls [1-3] cos

KJIacC 06CTY>)KMBAHMSI ITAKeTa C METKOM

show order870 serv_setup header mpls [1-3] ttl

BpeMs XXKMU3HM MaKeTa C METKOM

show order870 serv_setup header autoarp

BKJIIOUEHA JM QYHKIMS aBTOMATUYECKOTO IIPOBEIeHNS
ARP-3anpoca

show order870 serv_setup header diffserv

BbIOpaHbI osis [P Precedence u Type of Service mmm
nosie DSCP

show order870 serv_setup header dscp

3HaueHue mnonst DSCP

show order870 serv_setup header precedence

3HaueHMe NMIPUOPUTETA Kaapa
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show order870 serv_setup header tos

TUII O6CHY)K]/IB3HI/IH I1aKeTa

show order870 serv_setup header ethertype

HOMeED IIPOTOKOJIa CETEBOTO YPOBHSA

show order870 serv_setup header protocol

uHbOpMAIIKS 10 TPOTOKOJTY, KOTOPbI UCITOAb3yeTCs
IIJIS TeHepalyuy TeCTOBOro Tpaduka

show order870 serv_setup frame

pasmep Kajpa Ijisl cepsuca

show order870 serv_setup rate

3HaueHMe MHGopmanmonHoii (L2) ckopoctu

show order870 serv_setup sla est_pd

BKJIIOUE€HA WJIM BBIK/IIOUEHA OLIeHKa CpeIHeil 3aIepKKu
rnepegayy IakeToB JaHHBIX

show order870 serv_setup sla pd

3HauUeHMe cpeaHeli 3aaep>kKKM Iepegaun IakeToB
JIIaHHBIX, COOTBETCTBYIOIee SLA

show order870 serv_setup sla est_pdv

BKJIIOUE€HA MJIM BBIK/IIOUE€HA OIl€HKa BapMaunumn
3aJep>XKH rnepenmadyy rnmakeToB JaHHbIX

show order870 serv_setup sla pdv

3HauUeHMe Bapualumu 3aep>KKu Iepemaun IakeToB
IaHHbBIX, COOTBETCTBYWOIIee SLA

show order870 serv_setup sla est_pl

BKJIIOUEHA WM BBIK/IIOUEHA OlleHKa KoadduieHTa
IOTeph MAKETOB JAaHHbBIX

show order870 serv_setup sla pl

3HaveHue Ko3¢pduileHTa noTepb NakKeToB JaHHBIX

show order870 serv_setup sla est bw

BKJTIOUEHA MJTV BBIK/TIOUEHA OlleHKA MTPOITYCKHOI
CITOCOOHOCTY KaHala nmepegaun JaHHbIX

show order870 serv_setup sla bw

3HaYeHMe MPOMYCKHOM CIIOCOOHOCTM KaHaJIa Iepegaumn
JIIAHHBIX, COOTBETCTBYMOIEee SLA, mpu KOTOPOH
rapaHTVPOBAHHO HET IIOTEPb ITAKETOB

order870 start

3aIyCTUTDh TeCTUPOBaHMe no npukasy N2870

order870 stop

OCTaHOBUTb TECTUPOBaHMe no npukasy N2870

order870 results

pes3ysibTaThl TECTUPOBAaHMS 1O Npukady N2870

ITapameTpsl ceTu

JJIsI TeCTOBOTI'O ITOPTa

show network dhcp

BK/TIOUeHa in GyHKIivs DHCP

show network ip IP-ampec ropra
show network subnet MacKa IoJICeT
show network gateway [P-anpec 1nuio3a

show network dns

[P-azmpec y3/ma ceTu, KOTOPBI COMEPXKUT 6asy HAaHHBIX
DNS

ITapameTpsl cetu gjs moprta LAN

show lan dhcp

BKiItoueHa au dyHkims DHCP

show lan ip

IP-agpec mopra

show lan subnet

MacKa I1ogceTm

show lan gateway

IP-axpec nutio3a

[MapameTps! MHTEPGEICOB [IJIS TECTOBOTO ITOPTa

show ifce mode

pexkuM paboThl nHTEpdeiica

show ifce aneg [10 | 100 | 1000]

CKOPOCTbD Iepeaayn JaHHbIX

show link

COCTOsSITHME COeOVMHEHM ST

show ifce mac

MAC-agpec nopTa

show ifce vlan count

KonnuecTBo VLAN MeTOK

show ifce vlan [1-3] id

3HaueHne upeHTuduraropa VLAN

show ifce vlan [1-3] priority

3HaUYeHMe NpuopuTeTa Tpaduka

show ifce mpls tx Isr

IP-agpec uHTepdeiica MapuIpyTM3aTopa,
OCYIIECTBIISIONEr0 KOMMYTAIIMIO 10 METKaM

show ifce mpls tx rule

BK/IIOYEHO WM BBIK/IIOUEHO IIPABMJIO Ha OTIIPABKY
IIaKeTOB B ITIOOCEThb

show ifce mpls tx subnet

IP-anpec nmopcetu

show ifce mpls tx mask

MacCKa I1oaceTu

show ifce mpls tx stack count

KO/Im4yeCTBO METOK, KOTOpOoe 6y,ILET ,E[O6aBJ'[eHO B
nepe,uaBaeMbIﬁ IIakeT

show ifce mpls tx stack [1-3] label

3HaUeHNe MeTKU
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show ifce mpls tx stack [1-3] cos

KJIacC 06CTY>)KMBAHMSI ITAKETa C METKOM

show ifce mpls tx stack [1-3] ttl

BpeMs JKM3HM I1aKeTa C MEeTKON’

show ifce mpls rx count

KOJINYeCTBO METOK B ITPMHMMAEMBbBIX ITaKeTaxX

show ifce mpls rx [1-3] label

3Ha4YeHlMe MeTKI

IMapameTpbl uHTEepdeiicoB st mopra LAN

show lan mac

MAC-agpec mopta LAN

show lan vlan count

kosmuecTBo VLAN MeTOK

show lan vlan [1-3] id

3HaveHue ugeHtTudukaropa VLAN

show lan vlan [1-3] priority

3HaueHMe IpuopuTeTa Tpadumka

Tectsr TCP/IP

ping <i.i.i.i>

3aIlyCTUTD TECT «IX0-3aIIpPoC»

arp

3aIyCTUTD TecT «<ARP MOHUTOD»

arpflush

yOaneHue Bcex 3ammceit 3 ARP-Ta6Gauilbl TECTOBOTO
rnmopra

CoxpaHeHMe/3arpy3Ka pe3yabTaTOB

results save N

coxXpaHeHMe pe3y/lIbTaTOB U3MepeHMil MO/, TOPSIAKOBBIM
HoMepoMm «N» (N =1 .. 10)

results load N

3arpy3ka pes3y/JbTaTOB M3MepeHUi, COXpaHEHHbIX MO,
OPSALKOBBIM HOMepOM «N»

results show

O0TOOpaskeHMe TEKYIIUX Pe3yJIbTaTOB M3MepPeHUi

results show N

BBIBOJ, PEe3y/lIbTaTOB M3MepeHUl, COXPAaHEHHBIX MOJ,
OPSALKOBBIM HOMepOM «N»

results show all

BBIBOJ, BCEX COXPAHEHHBIX PE3YyIbTaTOB U3MePEeHMIT

results info

BbIBOZ, MHGpOpMALMM O COXPAaHEHHBIX pe3yabTaTax
U3MepeHuii

Jlor

log < off | on >

BBIK/TIOUEHMe/BK/IIOUEHME CUCTEeMbl IIPOTOKOIMPOBAHMS
COOBITUI

log show

BBIBOJI, COOGIIEHMI O MTPOM3OMIEAIINX COOBITHIX

CraTucTtuka

statistics show

BbIBOJ, CTATUCTNMYECKUX OAaHHDbIX

statistics clear

yaoajieHne CTaTUCTUYECKMX OaHHBbIX

O61Me KOMaHAbl

show laser COCTOSTHME paboThI Jlazepa: BKIIOUEH UJIY BBIK/TIOUEH
show version HoMepa Bepcuii [10

exit BBIXOJ, 13 KOMaHIHOTO PEXMMa

reboot repesarpyska rnpubopa

help CITMCOK JTOCTYITHBIX KOMaH]I

configure repexoj, B peskuM KOHbUTypaimn

username M3MeHeHMe UMeHY TT0/Ib30BaTeIst

password M3MeHEeHNe TapoJIs

show options ITPOCMOTP OTKPBITHIX OITIIMI

show time IMPOCMOTP TEKYILIEro BpeMeH!U

show date MPOCMOTP TeKYIIei JaThl

history npocMoTp nociegHux 10 BBeIeHHbIX KOMaH[I,

settings apply

IIpMMEHeHNMe HaCTPOEeK

ITpodunu

profiles rename [n] [name]

3a8aTh UMS TPOGUIS

profiles save [n]

COXPAaHUTDb TEKyIINE HaCTpOVIKI/I B ,qqeﬁKy n

profiles lock [n]

YCTAHOBUTD 3alIUTY OT 3aIINUCU OJIA STUeiiku n

profiles unlock [n]

OTMEHUTDb 3alIUTY OT 3allUCU OJId SYeKU n

profiles load [n]

3arpy3uTh MPOGUIL HACTPOEK U3 TUEHKYU N

profiles delete [n]

YOAIUTb MPOodIIb HACTPOEK U3 STUEKY N

121



Komanpa

Vudopmaniys, BIBoiMMAsi B KOHCOJb

profiles list

0TOOPAa3sUTD CIMCOK COXPAaHEHHBIX Ipoduiieit B popmare
«index, name, data, status», rge index — HOMep STYEIKH,
B KOTOPOJI coXpaHeH mpoduiib, name — UMs IPoQus,
data — mara coxpaHeHus, status — COCTOSTHME

(3amMieH OT 3aIIMCY MUY HeT)

profiles show [n]

BBIBECTU COZIEPsKMMOe TTPOGIIIS n

Tabnuya 15.3. KomaHdsl yoanéHHozo ynpasnerus (TELNET). Pexum kKoHpu2ypayuu

Komanpa

| HevictBue

RFC 2544

rfc2544 header level < 23| 4 >

BbIOpaTh ypoBeHb Momenu OSI, Ha KoTopoM OymeT
TIPOBOAUTHLCS TECT

rfc2544 header src udp <int>

ycTaHOBUTH HOMep UDP-1iopTa oTiipaBuTesns

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

ycTaHOBUTh MAC-aapec OTIIpaBUTE NS

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

YCTaHOBUTD IP—a,upec OTIIpaBUTEJIA

rfc2544 header dst udp <int>

ycTaHoBUTb HOMep UDP-1iopTa nonyyarens

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

yctaHoBUTh MAC-agpec momyJaresns

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

yCTaHOBUTH IP-azipec nosryyaresist

rfc2544 header vlan count < off | 1|23 >

BbIGpaTh KomnuuecTBO VLAN mMeTOK

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

YCTAHOBUTD 3HaueHue umeHtudukaropa VLAN

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

YCTAaHOBUTDH 3HAYEHME IIPMOPUTETA TpachKa

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

BbI6paTb KOJINYeCTBO METOK

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

YCTAaHOBUTDb 3HAUYEHME METKU

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

YCTaHOBUTD KjlacCCa O6C,TIY)KI/IBaHI/I$I I1akeTa

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

YCTAaHOBUTDH BpeMs XKM3HU I1aKeTa C MeTKOM

rfc2544 header autoarp < off | on >

BBIKJIIOUUTDL/BKIIOUNUTh  (GYHKUMIO aBTOMATUYECKOTO
nposeneHust ARP-3amnpoca

rfc2544 header diffserv < prec+tos | dscp >

BoIOpaTh My BcraBku moiss IP Precedence u Type
of Service mau mose DSCP

rfc2544 header dscp text

3agaTh 3Hauyenue nosus DSCP, 8 6ur

rfc2544 header precedence <int>

YCTAHOBUTb  3HAUEHUE MIpMOpUTETA KaApa

rfc2544 header tos text

YCTAaHOBUTDb TUII 06CI[Y)KI/IB3HI/I${ ImaKkeTa

rfc2544 header ethertype hex

3aaaTb HOMeEP ITPOTOKOJIa CETEBOI0 YPOBHS

rfc2544 header protocol hex

3a4aTb IIPOTOKOJI, KOTOprI‘/JI GY,HET MCIIOJIb30BATbCA OJI
reHepanuy TeCTOBOTro Tpa(l)I/IKa

rfc2544 topology ip <i.i.i.i>

YCTaHOBUTD [P-ampec AMCTaHIMOHHOTO Mpubopa

rfc2544 topology direction < both | upstream |
downstream >

BbIOpATh HAIIpaBIeHMEe TECTUPOBAHMS

. . CTAaHOBUTb  JINTEIBHOCTb TPOOBI i  aHajau3a
rfc2544 throughput duration <int> Y . A P a
MPOITYCKHO CITOCOOHOCTY
3aIIPeTUTD/Pa3spenInThb BBITIOJTHEHIE aHanM3sa
rfc2544 throughput enabled < no | yes > P /13 p
MTPOITYCKHO CITOCOOHOCTY
CTAHOBUTh  BEJIMUMH Harpy3Ku 7T aHanam3a
rfc2544 throughput maxrate y . Y py A
TIPOMYCKHOIi CTIOCOOHOCTH
. CTAaHOBUTH BEJIMUMHY IOpOra TOTeph MAJIST aHaau3a
rfc2544 throughput threshold <int> Y . Yy Top pr A
MTPOITYCKHO CITOCOOHOCTY
rfc2544 throughput resolution < 10| 110.1|0.01 | | ycTaHOBUTh BeJIMYMHY paspellieHUs [JIsI aHaIu3a
0.001 | 0.0001 > MIPOMYCKHO CTIOCOOHOCTH
3aIPeTUTh/Pa3pelinTh MCIOMb30BAHME TIPU aAHAIU3e

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

COOTBETCTBYIOIIEIO pa3Mepa Kaapa

rfc2544 frames [1-9] size <int>

3aJaTh pasMep Kaapa
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rfc2544 latency enabled < no | yes >

3aIIPETUTDh/Pa3pellinTh BHITIOJTHEHVE aHAIM3a 3aIePsKKA
pacIpocTpaHeHusT

rfc2544 latency count <int>

YCTAHOBUTb KOJMYECTBO MPO6 i aHamM3a 3aJepsKKu
pacrpoCcTpaHeHus

rfc2544 latency duration <int>

YCTAaHOBUTb  IJIUTEIBHOCTH
3aJIePsKKM PacIpoCTpaHeHus

MpoObl I aHaIM3a

rfc2544 latency rates src <throughput | manually>

3a7aTh MCTOYHMK 3HaueHMii Harpysku (throughput -
MPOITyCKHAsI CITIOCOGHOCTh, manually — BpyuHyI0)

rfc2544 latency rates [1-9]

BBECTM 3HAUEHMS Harpy3Ky IJIsI KasKAOT0 pasMepa Kagpa
B %

rfc2544 frameloss enabled < no | yes >

3alpeTUTh/paspelinTh BbITIOJIHEHNME aHaau3a YPOBHS
MOTeph KaJ[poB

rfc2544 frameloss duration <int>

YCTaHOBUTD JJIUTENbHOCTDb ITPOOBI AJISI aHAIM3a YPOBHS
MOTeph KaJ[poB

rfc2544 frameloss steps <int>

YCTaHOBUTb KOJIMYECTBO ILIATOB /IS aHaju3a YpPOBHS
[I0TepPb KaZpoB

rfc2544 frameloss rates start

YCTaHOBUTb HaUaJIbHYIO HAarpy3Ky [Jis aHaau3a YPOBHS
1oTepb KaJpoB B %

rfc2544 frameloss rates stop

YCTAHOBUTb KOHEUYHYIO Harpys3Ky [Jis aHajau3a YPOBHS
1oTepb KaJpoB B %

rfc2544 back2back enabled < no | yes >

3alpeTUTh/pa3peninThb BbITTOHEHNE
npenenbHOM Harpy3Ku

dHa/In3a

rfc2544 back2back count <int>

YCTaHOBUTD KOJIMYECTBO P06 [IJIsT aHAIM3a TPeIe/IbHOI
HarpysKku

rfc2544 back2back duration <int>

YCTaHOBUTb  JJIUTENIbHOCTD
IpezenbHOM Harpy3Ku

mpobbl [ aHa/M3a

rfc2544 back2back rates src < throughput |
manually >

3a1aTh MCTOYHMK 3HaUeHMit Harpysku (throughput -
MPOITYCKHAsI CITIOCOOHOCTb, manually — BpyuHyI0)

rfc2544 back2back rates [1-9]

BBECTY 3HAYEHWMIT HATPY3KY AJIsI KaKIOT0 pasMepa Kagpa

rfc2544 advanced wait <int>

YCTAaHOBUTDH 3HAUEHME ITapaMeTpa «MHTePBaI»

rfc2544 advanced learn <int>

YCTAaHOBUTb  3HAUYeHUE napaMmeTpa «00yueHue»

Y.1564

y1564 nservices < 1 — 10 >

YCTaHOBKA KOJIMYeCTBa TECTUPYEeMbIX CEPBMCOB

y1564 service < 1 — 10 >

BBIGOD cepBuCa

y1564 test mode < conf | perf | conf+perf >

BBIOPATh PEKUM TECTUPOBAHMS

y1564 topology ip <i.i.i.i>

YCTaHOBUTD [P-ampec AMCTaHIMOHHOTO Mpubopa

y1564 topology direction < both | upstream |
downstream >

BbI6paTI) HallpaBJIeHMEe TeCTUPOBaHUA

y1564 header level < 2|3 |4 >

BoIOpaTh ypoBeHb Mopenu OSI, Ha KoTopoMm Oymer
MPOBOJUTHCS TECT

y1564 header src mac <XX:XX:XX:XX:XX:XX>

yctaHoBka MAC-azipeca OTIIpaBUTENS

y1564 header src ip <i.i.i.i>

YCTaHOBKa IP—a,upeca OTIIpaBUTEJIA

y1564 header src udp <int>

ycTaHoBKa HoMepa UDP-niopTa oTiipaBuTens

y1564 header dst mac <XX:XX:XX:XX:XX:XX>

yctaHoBka MAC-afapeca rosydaTesns

y1564 header dst ip <i.i.i.i>

ycraHoBKa IP-agpeca nosyuarens

y1564 header dst udp <int>

ycraHoBKa HoMepa UDP-nopTa mosryJaTesist

y1564 header vlan count< off | 123 >

ycTaHOBKa KonmyecTBa VLAN MeTOK

y1564 header vlan< 11|23 >id <int>

YCTAaHOBKA 3HauUeHus uaeHTudukatopa VLAN

y1564 header vlan < 1 | 2 | 3 > priority <int>

YCTaHOBKA 3HAYEHN ITPMOPUTETA Tpa(l)I/IKa

y1564 header mpls count < off | 1|23 >

yCTaHOBKa KoanyectBa MPLS-meToK

y1564 header mpls [1-3] label <int>

ycTaHOBKa 3HaYeHuss MPLS-meTku

y1564 header mpls [1-3] cos <int>

YCTaHOBKa Kj1acca O6CJ'[Y)KI/IBaHI/IH IIaKeTa

y1564 header mpls [1-3] ttl <int>

YCTaHOBKA BpeMEHM KM3HU TaKeTa C METKO

123



Komanpa

HeiicTBue

y1564 header autoarp < off | on >

BBIKJIIOUUTD/BKIIOUNTh  (QYHKUMIO aBTOMATUYECKOTO
nposeneHus ARP-3amnpoca

y1564 header diffserv < prec+tos | dscp >

BbIOOD TOMeil Ay 3aJaHus Kiaacca OO6CTyKMBaHMUS
Tpaduka

y1564 header dscp <int>

ycraHoBKa  3HaueHusi DSCP-6utoB  IP-3aronoBka
(cMm. Tab. 14.4)

y1564 header precedence <int>

yCTaHOBKA IIPMOPMTETA Kaapa

y1564 header tos <int>

YCTaHOBKa THUIIA 06C.TIy)KI/IBaHI/I$[ IP-nakera

y1564 header ethertype hex

3aaTb HOMEDP ITPOTOKOJIa CETE€BOI0 YPOBHSAI

y1564 header protocol hex

3a1aTh IIPOTOKOJI, KOTOPbIN GYAeT MCITOJb30BAThHCS ISt
reHepaiy TeCTOBOro Tpaduka

y1564 frame <int>

YCTaHOBUTD pasMep Kazpa [Jis cepBruca

y1564 serv_setup cir <int> <%|kbps|/mbps>

YCTaHOBKA 3HAUEeHMsT TapaHTUMPOBAHHOM IPOMYCKHOI
CIIOCOOHOCTU

y1564 serv_setup eir <int> <%|kbps/mbps>

yCTaHOBKaA 3HAUYEHMUSI MaKCHMMaJIbHO
Jonyctumoro mnpesbimieHust CIR

y1564 serv_setup tp

3aaTh 3HaUeHue Harpy3ku s Tecta Traffic Policing

y1564 sac flr <float>

YCTaHOBKA [ONYCTMMOIO VYPOBHS IIOTEPh KaJapoB
(B aKCTIOHeHIIMAIbHOI hopMe, Haripumep, le-7)

y1564 sac ftd <int>

YCTaHOBKA [OOMYCTUMONM 3afep>KKM pacrpOoCTpaHeHUsI
KagpoB (1iej10€e YnCjio B MC)

y1564 sac ftd_p text

YCTaHOBKAa  JONYCTMMOTO  IIOpora  ITPEeBbIIIEHMUS
3aJeP>KKM pacIpoCTpaHeHMsI KaJipOB, IIPM KOTOPOM TeCT
CUNTAETCS MIPONIeHHBIM

y1564 sac fdv <int>

YCTaHOBKA  JOIYCTMMOIO  OTKJIOHEHMSI  3aJepsKKU
pacIpoCcTpaHeHus Kaapos (11eI0e YMCIIO0 B MC)

y1564 tests step_duration <int>

3aaTh 3HaUYeHMe JJIUTEeIbHOCTY Liara, KOTopoe OyneT
MCII0/Ib30BaThCS JIJIS1 TeCTOB KOHGUTYpaIUn

y1564 tests cir < on | off >

BKJIIoueHue/BoikIoyeHue tecrta CIR

y1564 tests steps <int>

yCTaHOBKA KojimyecTBa maros a1 Tecta CIR

y1564 tests eir < on | off >

BKJIIOUeHMe/BbIK/II0OYeHMe Tecta EIR

y1564 tests traf policing < on | off >

BK/II0UeHMe/BbIkItoueHme Tecta Traffic Policing

y1564 tests perf_duration <HH:MM:SS>

YCTaHOBKA OJIMTEJIbHOCTU TeCTa IIPOM3BOANTEIbHOCTU

y1564 copy<1-10><1-10>

CKOIMPOBATh HACTPOJKYU OJHOTO CEpBUCA U ITPUMEHUTH
M3 JIJIST APYTOTO

BERT

bert header mpls tx count<off | 1|23 >

BbI6paTb KOoJinyeCTBa METOK Ha Iepengavy

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

YCTAaHOBUTb 3HAYCHME METKU

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

YCTaHOBUTD KJ1aCC O6C.TIY)KI/IBEIHI/ISI ImakeTa

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

YCTAaHOBUTb BpeMs X KM3HU ITaKeTa C MeTKO

bert header autoarp < off | on >

BBIK/TIOUNTDL/BKIIOUMTh  (PYHKIMIO aBTOMAaTUYECKOTO
npoBeaeHuss ARP-3amnpoca

bert header diffserv < prec+tos | dscp >

BbIOpaTh At BcTaBku monst IP Precedence m Type of
Service mau nose DSCP

bert header dscp text

3a7aTh 3HaueHue nojs DSCP, 8 6ut

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

ycTaHOBUTh MAC-aapec OTIIpaBUTE NS

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

yCcTaHOBUTb IP-anipec orpasuTens

bert header src udp <int>

ycTaHOBUTb HOMep UDP-TopTa OTIIpaBuUTe/IsT

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

yctaHoBUTb MAC-afnpec nosyvaresnst

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

ycTaHOBUTD IP-anipec mosryvaTess

bert header dst udp <int>

yctaHoBUTb HOMep UDP-niopTa mosyyaresst

bert header vlan count<off |12 3>

BbIOpaTh KomnuecTBO VLAN mMeTOK

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

YCTAHOBUTD 3HauUeHMe uneHTudmkaropa VLAN

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

YCTaHOBUTDb 3HAUEHMe TIpUopUTeTa Tpaduka
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bert header precedence <int>

YCTAaHOBUTD 3HAUEHME NIPUOPUTETA Kaipa

bert header tos text

YCTAaHOBUTDH TUIT OGCJ’[Y)KI/IBaHI/IH IIaKeTa

bert header ethertype hex

3a1aTh HOMEP ITPOTOKOJIa CETEBOT0 YPOBHSI

bert header protocol hex

3a1aTh IIPOTOKOJ, KOTOPBIH GYOeT MCII0/Ib30BaThCs MAJIS
reHepaiy TeCTOBOro Tpaduka

bert topology ip <i.i.i.i>

YCTaHOBUTD IP-afpec OMCTaHIMOHHOTO Mpubopa

bert topology direction < both | upstream |
downstream >

BBIOPATh HAIIPABIEeHME TECTUPOBAHMS

bert frame random min <int>

YCTAaHOBUTb MMHMMAJIbHOE 3HAUeHMe pasMepa Kajapa
B CJIyyae PaBHOMEPHOTO 3aKOHA PACIIpe/ie/IeHsT

bert frame random max <int>

YCTaHOBUTh MaKCMMaJ/IbHOE€ 3HAUE€HME pa3Mepa Kadpa
B CJlydae paBHOMEPHOTI'O 3aKOHA pacCIipee/IeHNA

bert frame constant <int>

3a4aThb pa3Mepbl KaapOB AOJisd TECTUPOBAHMSA

bert frame type < constant | random >

BbIGpATh 3aKOH M3MEHEeHMsI pa3Mepa Kajapa

bertlevel<1[2|3|4>

BbIOpaTh ypoBHST Momenu OSI, Ha KoTopom OymeT
MIPOBOOUTHCS TECT

bert pattern < user | crtp | 2e11-1 | 2e15-1 | 2e20-1
| 2e23-1 ] 2e29-1| 2e31-1>

BBIOPATH CTaHIAPTHYIO U 3a/laBaeMylo
10/Ib30BaTe/IeM TECTOBYIO II0C/Ie0BATENIbHOCTD

bert user-pattern hex

BBECTU I10/Ib30BaTEJIbCKYIO IMOC/IEA0BATEJIbHOCTD

bert rate

BBeCTU TpeGyeMyIo Harpy3Ky

bert duration <hh.mm.ss>

3a7aTh JJIUTEIbHOCTDb M3MEPEeHUIi

[TakeTHBI IKUTTEP

jitter txgen < off | on >

BBIKJTIOUNTh/BKIIIOUUTb TEHEPATOP TECTOBOTO TpadmKa

jitter threshold jit <int>

YCTAaHOBMTD IIOPOTOBOE 3HAUEHME IDKUTTEPA, MC

jitter threshold lat <int>

YCTAaHOBUTD IIOPOTOBOE 3HAUEHME 3adE€PIKKU, MC

jitter duration <hh.mm.ss>

YCTAaHOBUTD OJINTEJIBHOCTDb MSMGpEHVIﬁ

TecToBBIN ITOTOK

txgen header level < 2|3 |4 >

BbIOpaTh ypoBeHb Momenu OSI, Ha KoTopoMm OymeT
[IPOBOIUTHCS TECT

txgen header mpls count<off | 1|23 >

BbI6paTb KOJIMYeCTBO METOK

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

YCTAaHOBUTDH 3HAUYEHME METKU

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

YCTAaHOBUTD KytaCC O6C.TIY)KI/IB8HI/IH IIaKkeTa

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

YCTaHOBUTDH BpeMA KM3HU I1aKeTa C MEeTKOM

txgen header autoarp < off | on >

BBIKJIIOUUTDL/BKIIOUNUTh  (GYHKUMIO aBTOMATUYECKOTO
nposeneHnst ARPsarmpoca

txgen header diffserv < prec+tos | dscp >

BbIOpaTh mJis BcTaBku Tmons IP Precedence m Type
of Service mnu mone DSCP

txgen header dscp text

3a7aTh 3HauyeHue nojs DSCP, 8 6ut

txgen header src mac <XX:XX:XX:XX:XX:XX>

ycTraHOBUTh MAC-aapec oTpaBuTess

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

YCTaHOBUTD [P-ampec OTIIpaBUTE IS

txgen header src udp <int>

ycTaHoBUTb HOMep UDP-1iopTa oTIipaBuTesns

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

ycTaHoBUTh MAC-afapec moayJarens

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

ycTaHOBUTD IP-anipec mosryvaTess

txgen header dst udp <int>

ycTaHoBUTb HOMep UDP-nopTa nonyyarens

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

3a1aTh KoanuecTBo VLAN MeTOK

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

YCTaHOBUTD 3HaUeHMe uaeHTudbmukaropa VLAN

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

YCTAaHOBUTDb 3HAUEHMe TIpUopuTeTa Tpaduka

txgen header precedence <int>

YCTaHOBUTDH 3HAYEHME IIPUOPUTETA KaJgpa

txgen header tos text

YCTAaHOBUTDH TUIT 06C]'IY)KI/IBaHI/[H ImakeTa

txgen header ethertype hex

3a1aTb HOMEP ITPOTOKOJIa CETeBOI0 YPDOBHA

txgen header protocol hex

3a[aTh IIPOTOKOJI, KOTOPBIN GYIET MCIIONb30BAThHCS ISt
reHepaluy TeCTOBOTO Tpaduka

txgen frame random min <int>

YCTAaHOBUTb MUHMMAJIbHOE 3HAueHMe paszMepa Kajpa
B CJIyyae PaBHOMEPHOTO 3aKOHA pacIpe/ieseHNs
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txgen frame random max <int>

YCTaHOBUTb MaKCMMajbHOE 3HaueHMe pasMepa Kajapa
B C/Iyuae paBHOMEPHOTO 3aKOHa pacIipeeeHus

txgen frame constant <int>

3a4aThb pa3Mepbl KaapPOB OJisk TECTUPOBAHNMA

txgen frame type < constant | random >

BBIOpATh 3aKOH M3MeHEeHMs pa3Mepa Kajapa

txgen duration <hh.mm.ss>

3a7aTh JJIUTEbHOCTDb M3MEPEeHUI

txgen rate <int> <%|kbps/mbps>

BBeCTM TpeOyeMylo Harpysky (I10 yMOJYaHUIO 3a7aeTCs
B [IPOLIEHTax)

neiid?e

loopback layer < off | 1|23 |4 >

BbI6paTb YpOB€Hb, Ha KOTOPOM 6y,£[6T IIPpOUCXOOUTD
I1epeHaripaBJieHye TeCTOBOIo TpadJI/IKa

IMpukas N2870

order870 topology ip <i.i.i.i>

yCTaHOBUTD IP-afpec AMCTaHLIMOHHOTO Ipubopa

order870 topology direction < both | upstream |
downstream >

BbI6paTb HaIlpaBJIeHMEe TeECTMPOBAHUA

order870 nservices <int>

3a1aTb KOJINYECTBO TECTUPYEMbIX CEPBMCOB

order870 service <int>

BBIOPATH CEPBUC

order870 duration <hh.mm.ss>

YCTAaHOBUTD OJINTEJIBHOCTDb VIBMGpEHI/Iﬁ

order870 serv_setup header level < 2| 3|4 >

BbIOpaTh ypoBeHb Mopenu OSI, Ha KoTopoMm Oymer
MMPOBOJUTHCS TECT

order870  serv_setup  header src  mac | ycraHoBuTh MAC-azpec OTIIpaBUTe IS
<XXXX XX XX XX XX >

order870 serv_setup header src ip <i.i.i.i> ycTaHOBUTD [P-ampec oTripaBuTes

order870 serv_setup header src udp <int> ycTaHOBUTbh HoMep UDP-miopTa oTIpaBuTe/s
order870  serv_setup  header dst mac | ycraHoBuTH MAC-ampec momyyaress

<XXXXXX XX XX XX >

order870 serv_setup header dst ip <i.i.i.i>

yCcTaHOBUTH IP-anipec nosryyaresis

order870 serv_setup header dst udp <int>

ycTtaHoBUTbh HOMep UDP-nopTa nomyuyarens

order870 serv_setup header vlan count < off | 1 | 2|
3>

BbIOpaTh KoMmuecTBO VLAN-MeTOK

order870 serv_setup header vlan [1-3] id <int>

YCTaHOBUTD 3HaUeHMe uaeHTudmuxkaropa VLAN

order870 serv setup header vlan [1-3] priority
<int>

YCTaHOBUTDb 3HAUEHMeE TIPUOPUTETA TpaduKa

order870 serv_setup header mpls count < off | 1|2
3>

BbIOpaTh KomnuecTBO MPLS-mMeTOK

order870 serv_setup header mpls [1-3] label <long>

YCTaHOBUTb 3HaueHue MPLS-meTku

order870 serv_setup header mpls [1-3] cos <int>

YCTAaHOBUTDH KJj1aCC 06CJ'Iy7KI/IBaHI/IH rakeTa ¢ MeTKOM

order870 serv_setup header mpls [1-3] ttl <int>

YCTaHOBUTDH BpeMA > KM3HU I1aKeTa C MEeTKO

order870 serv_setup header autoarp < off | on >

BK/IIOUMUTH/BBIKIIOUUTh (GYHKLUMIO aBTOMAaTUUYECKOTO
nposeneHus ARP-3amnpoca

order870 serv_setup header diffserv < prec+tos |
dscp >

BbIOpaTh it BcTaBku monst IP Precedence m Type of
Service mu nosie DSCP

order870 serv_setup header dscp text

YCTAaHOBUTb 3HaueHue 1oJisi DSCP

order870 serv_setup header precedence <int>

YCTAaHOBUTDH 3HAYEHME IIPDUOPUTETA KaJgpa

order870 serv_setup header tos text

YCTAHOBUTDH TUII O6CHY)KI/IBHHI/I${ IIaKeTa

order870 serv_setup header ethertype hex

YCTaHOBUTDH HOMEDP ITPOTOKOJIA CeTeBOI'0 YPOBHS

order870 serv_setup header protocol hex

3a/1aTh IIPOTOKOJI, KOTOPBIi GYIeT MCIIOMb30BaThCS OJIsI
reHepaluy TeCTOBOTO Tpaduka

order870 serv_setup frame <int>

YCTAaHOBUTDH pa3Mep Kaapa OJid cepBuca

order870 serv_setup rate

YCTaHOBUTD 3HaUeHMe MHpopMaloHHoi (L2) ckopocTn

order870 serv_setup sla est_pd < off | on >

BKJIIOUMTh/BBIKIIOUNUTh OLI€HKY Cpe,ﬂHeﬁ 3adeP KK
repegayy rakeToB JaHHbIX

% Komaugpl u3 pasgena «lllneiid» BcTymaooT
repesarpysku rpubopa KOMaHI 0 «reboot».

B CWIy TOJBKO TIOCJAe KOMaHAbI «settings apply» wmamn
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Komanpa

HeiicTBue

order870 serv_setup sla pd

YCTaHOBUTh 3HAaUYeHUe CpefHel 3afepKKu Iepeaadyu
MaKeTOB IaHHBIX, COOTBETCTBYMOIIee SLA

order870 serv_setup sla est_pdv < off | on >

BKJIIOUMTh/BBIKIIOUNUTh OL€HKY Bapualuum 3aaep>KKn
repegayy 1IakeToB JaHHbIX

order870 serv_setup sla pdv

YCTaHOBUTh 3HAUeHMe Bapualuy 3aJepXKu Iepegadyu
MaKeTOB IaHHBIX, COOTBETCTBYIOIee SLA

order870 serv_setup sla est_pl < off | on >

BKJIIOUMTh/BBIKIIOUNUTh OLI€HKY KOSd)d)I/ILlI/IEHTa II0TEePb
IIaKeTOB JaHHbIX

order870 serv_setup sla pl

YCTAHOBUTb 3HaUeHMe KO3 duIeHTa Morepb MakeToB
JaHHBIX

order870 serv_setup sla est_ bw < off | on >

BK/IIOUNTh/BBIKTIOUNUTD OLIeHKY MIPOITYCKHOM
CITOCOOHOCTM KaHaIa Iepeaun JaHHbIX

order870 serv_setup sla bw

YCTAHOBUTb 3HAueHMe IIPOITYyCKHOW CIIOCOGHOCTH
KaHaJla mepefadyy JaHHbBIX, COOTBETCTBYIOIIee SLA, mpu
KOTOpPOJi TapaHTUPOBAHHO HET IOTePh ITaKeTOB

[TapameTpsl ceTn

%7 ny1st TECTOBOrO IIOPTA

network dhcp < off | on >

BBIKJTIOUNTh/BKITIOUNTb GyHKIMI0O DHCP

network ip <i.i.i.i>

ycTaHoBUTH IP-anpec nopta

network subnet <i.i.i.i>

YCTaHOBUTDb MACKY ITOACeTU

network gateway <i.i.i.i>

YCTaHOBUTH IP-ampec nuio3a

network dns <i.i.i.i>

ycraHOBUTH [P-agpec ysia ceTu, KOTOPBII CONEPKUT
6a3y DNS

IMapameTpsi cetn?® mast mopra LAN

lan dhcp < off | on >

BKJTIOUMTH/BBIKIIOUNTb GyHKIMI0O DHCP

lan ip <i.i.i.i>

ycTaHoBUTH IP-anpec nopra

lan subnet <i.i.i.i>

YCTAaHOBUTb MACKY ITOACETU

lan gateway <i.i.i.i>

ycTaHoBUTH IP-anpec mutosa

[TapameTpsl MHTEPdEICOB /151 TECTOBOTO MTOPTa

ifce mode < 10g | 10g(wan) | auto(1g) | 1000 | 100 |
10 >

BBIGPATh peskuM paboThl MHTepdeiica

ifce aneg [10 | 100 | 1000] < off | on >

BbI6paTI) CKOPOCTbD Itepenaymn JaHHbIX

ifce mac <XX:XX:XX:XX:XX:XX>

ycraHOBUTh MAC-aapec noprta

ifcevlan count<off | 1123 >

YCTaHOBUTb KonmuecTBO VLAN MeToK

ifce vlan [1-3] id <int>

3a0aTb 3HayeHue mnpentuduxkaropa VLAN

ifce vlan [1-3] priority <int>

3a/1aTh 3HAUEHMe TIpuopuTeTa Tpadura

ifce mpls tx Isr <i.i.i.i>

3agath IP-agpec wuHTepdeiica MapuipyTusaTopa,
OCYIIIeCTBIISIONIEr0 KOMMYTAIMIO 10 MeTKaM

ifce mpls tx rule < off | on >

BBIK/IIOUNTh/BKIIOUUTD IMpaBMJIO Ha OTIIPABKY ITaKeTOB
B IIOJCETH

ifce mpls tx subnet <i.i.i.i>

3amaTth IP-agpec rmoacetu

ifce mpls tx mask <i.i.i.i>

3a1aTh MacKy MOACETU

ifce mpls tx stack count < off | 1|23 >

3a1aTh KOJIMYECTBO METOK, KOTOpoe OymeT I0o6aBiIeHO
B IepeJlaBaeMblii ITakeT

ifce mpls tx stack [1-3] label <long>

YCTAaHOBUTDH 3HAUYEHME METKU

ifce mpls tx stack [1-3] cos <int>

YCTaHOBUTD KJ1aCC O6CJ'Iy7KI/IBaHI/I$I rakeTa ¢ MeTKOM

ifce mpls tx stack [1-3] ttl <int>

BpeMs XXKMU3HM MaKeTa C METKOM

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

3a4aThb KOJIMYECTBO METOK B IIPMHMMAEMBbIX ITaKeTaXx

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

YCTAaHOBUTDH 3HAUYEHME METKU

[TapameTpsl uuTEepdeiicoB ms mopra LAN

27 KomaH[bl 13 pa3aenoB «[lapaMeTpsl ceTu» U «[lapaMeTpbl MHTePGEICOB» BCTYIIAIOT B CUITY TOJIBKO ITOC/IE
KOMaHAbI «settings apply» win nmepesarpysku mpubopa KoMmaHI o «reboot».

8 KomaHbl 13 pa3zaenoB «[lapaMeTpsl ceTu» U «[lapaMeTpbl MHTePGECOB» BCTYIIAIOT B CUITY TOJIBKO ITOC/IE
KOMaH/AbI «settings apply» win mepesarpysku mpubopa KoMmaHI o «reboot».
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Komanpa

HeiicTBue

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

ycraHoBUTh MAC-aapec nopta LAN

lanvlan count<off |12 3>

BBecTu KomuectBa VLAN MeTOK

lan vlan [1-3] id < int >

YCTAHOBUTb 3HaueHue 12-6UTHOTO wuAeHTUdUKATOpa
VLAN

lan vlan [1-3] priority < int >

YCTAaHOBUTDb 3HAUEHMeE TIPUOPUTETA TpaduKa

V1ipasiieHue j1a3epom

laser on BKJIIOUMTD JIa3ep
laser off BBIK/TIOUMTD JIa3ep
O611yie KOMaHIbI
exit BBIMTY 13 peskUMa KOHGUTYpaLIUK
help BBIBECTHM CITMCOK JOCTYITHBIX KOMAaHT,

time HH:MM:SS

BBECTU BpeMsd

date DD-MM-YYYY

BBeCTU OaTy
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16. Ctpykrypa nakera IPv4

0 3 4 78 1516 1819 31

Version| IHL | Type of Service Total Length
Identification Flags Fragment Offset
Time to Live Protocol Header Checksum

Source Address

Destination Address

Options (+ padding)

Data (variable)

PucyHok 16.1. Cmpykmypa nakema IPv4

17. Crpykrypa Ethernet-kaapa

Destination MAC Address

Source MAC Address

Length/Type

Frame Check Sequence

Pucyrok 17.1. Cmpykmypa Ethernet-kadpa

Destination MAC Address — MAC-ampec mosryuaresisi. ITose mamHOI 6 6aiiT, cOmepXUT aapec y3jia CeTH,

KOTOPOMY IpeTHa3HAueH Kajip.
Source MAC Address — MAC-aapec ornpasurens. [Tosne niauHoi 6 6aifT, cOgep>XUT afgpec OTIIPABUTENIS

Kajzpa.
Length/Type — nuua/Turm. Ilone comepkuT 16-6MTOBOE IieJioe UMCJIO UM TIPUHMMAET OJHO U3 OBYX

3HA4YeHUI:

—  ec/M YMCIIo, 3allMCaHHOe B 9TOM I1ojie, MeHble uau paBHo 1500, To mosie MpuHMMAET 3HaUeHUe
Length (JuHa) u onpenesnisieT IMHY MO/ JaHHbIX;

—  eC/IM 3HaueHMe, 3alMCaHHOE B 9TOM I10J1e, 60JIbIIIe MM paBHO 1536, TO IoJIe MPpMHMUMAEeT 3HaAYEHME
Type (Tum) u ykasbiBaeT TUII UCIIOJIb3yeMOr'0 IIPOTOKOJIA.
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Data — mozne JaHHBIX, MOXET comepXaTb OT 46 wiu 42 (B ciaydae, Korga kagp comepxuT VLAN-MeTKy)
1o 1500 6aiiT.

Pad — Padding (1rtose 3anmosHenust). Ecay mojie JaHHBIX MMEET IJIMHY MeHee 46 6aiiT, To Kagp JOMOTHSIETCS
[10JIEM 3AIIOJIHEHMS O MYUHMMAIBHO BO3MOKHOIO 3HaUYeHMsT — 64 6aliT.

Frame Check Sequence — KourtposnbHas cymma. ITosie cocTouT 13 4 6aiiT, comep>KRauixX KOHTPOIbHYIO CyMMY.

Destination MAC Address

Source MAC Address

Tag Protocol Identifier

Tag Control Information —| Prionity | CFI | VLAN ID

Length/Type

Frame Check Sequence

PucyHok 17.2. Cmpykmypa Ethernet-kadpa, codepxaujezo VLAN-memky

Tag Protocol Identifier — wmerka «Wpentuduratop nporokona». 16 6UT, KOTOpble OIpPemesSIOT
MIPUHAAJIEXHOCTh Kajipa K cravzaprty 802.1Q [9].
Tag Control Information — nndopmarnus gyis ynpasiaeHus meTkoit. TCI cogepskuUT Tpu MoJs.

—  Priority — User (VLAN) Priority. Tpu 6uTa, KOTOpbIe comepkaT MHGOPMAaLMIo O IPUOPUTETE Kaapa
(BO3MOXKHO BOCEMb 3HaueHuit mpuopurteta ([9])).

— CFI — Canonical Format Indicator (MugukaTtop KaHOHMYecKoro ¢gopmara). OmMHOOGUTOBBIN (ar,
KOTOPBI/ BCcerma paBeH HyJO 111 Kaapos Ethernet.

— VLAN ID — VLAN Identifier (VID). 12-6utHbit upeHtuduratrop VLAN, KOTOpBIil ompenenéH
B ctrangapTe 802.1Q [9]. OnHo3HauHO onpenensieT VLAN, KOTOpOii MpUHALIEKUT Kaap.
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18. TexHnueckasa nopaepka

3asgBKM II0 BCEM TEXHMYECKMM BOIMPOCAM MPUHUMAIOTCS CIYKO0ii MOAAEepPsKKM 1o pabounm musm ¢ 10:00
1o 18:00. O6paTUThCS B CIYKOY MOXKHO:

— 1o Tenedony: +7 (812) 330-0118;

— mo e-mail: support@metrotek.ru.
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19. Cneundukaumm

19.1. UnTepdeiichbl

Tabnuya 19.1. Unmepdpelicei

10G SFP+ 10GBASE-SR/SW, 10GBASE-LR/LW, 10GBASE-ER/EW, SFP 10GBase-T
1G SFP 1000BASE-SX, 1000BASE-LX, 1000BASE-EX, 1000BASE-T
RJ-45 10/100/1000BASE-T

USB tun B, LAN 10/100 Ethernet

VuTepdeiichl yripaBaeHuUs

19.2. TectupoBaHue

Tabnuya 19.2. TecmupogaHue

CxropocThb epeaun

10/100/1000 M6wuT/c, 10 I'éuT/c

IMogpepskuBaeMble hOpMaThl KaIPOB

Ethernet II, IPv4, UDP, TCP

Hacrpoiika mapaMeTpoB KafpoB

MAC-anpec ucrtounuka/mnonydarens, VLAN ID, npuopurter VLAN,
IP-ampec ucrounuka/monydarens, nojie EtherType, mone ToS, mosne
Precedence, mone DSCP, UDP mnopT oTmpaBuTesis/moayJyaresis,
pasmephl KagipoB 64—-9600 6aiiT

MPLS o 3 MPLS meToK Ha IpUéEM U repegady
VLAN o 3 VLAN meToOK
RFC 2544 IporrycKHast CIIOCOGHOCTD, 3afepkKa, MOTEPYU KaApOB, IpeaesbHast
Harpyska
Y.1564 TecTbl KOHUTYpaUMM U  CAYKOG: BO3MOXHOCTb  HACTPOMKU
10 cepBKCOB € MHOMBMAYATbHBIMY ITapaMeTpaMu
(MAC/VLAN/MPLS/IP/ToS/Harpy3ska)
[Mpuxkas 870 — Jlo 4 TOTOKOB JaHHBIX C HE3aBMCUMOI KOH(PUTYpaLeii Harpy3Ku
" 3ar0JI0BKOB KaJipa
— H3MmepeHue 3HaUeHUS MTPONYCKHOI CTIOCOOHOCTHM Ha YpoBHe L2
— Cpenmusst 3amepkka Iepemauy IaketoB maHHbIX (PD - Packet
delay)
— Bapmauus 3agepskku nepemauy rmaketos maHHbIX (PDV - Packet
delay Variation)
—  Kosdbdunument noreps naketos ganubix (PL - Packet Loss)
— TIporyckHas CrTocOOGHOCTb KaHajla repeaayu JaHHbIX
— 3apmaHue OOMYyCTUMMOTO YPOBHSI MOTEpPb KaapOB, AOIMYCTUMBIX
ypoBHeii PD, PDV, pomycTMMOro ypoBHSI MPONYCKHO
CIIOCOOHOCTH
— OpHoHampaBjaeHHOEe U IBYHaIlpaBleHHOEe TeCTUPOBaHMe
BERT ®usnuyeckuii, KaHaAJIbHbBIM, CETEeBO}, TPAHCIOPTHBIN YPOBHU

TecTupoBaHusl. Jlob6aBieHMe OUTOBBIX OIIMOOK B TECTOBYIO
MOC/Ieq0BaTe/bHOCTh Bpy4yHyH. Pesynbratel aHammsa: BITs, EBITSs,
BER, LSS, %LSS, LOS, %LOS. Pexxum ciy4yaiiHOrO ¥ MOCTOSIHHOTO
pasmMepa Kajpa.

TecToBble mociemoBaTenbHocTu: CRTP, 2ell-1, 2el5-1, 2e20-1,
2e23-1, 2e29-1, 2e31-1, 3amaBaemas nojib3oBaTejieM (4 6aiita)

[TakeTHBIV IKUTTED

Pesynbratel aHanmsa: PKTs, OOOPs, INOPs, %0OO0O0Ps, %INOPs,
KOJIMYECTBO TAKEeTOB, MKUTTEP/3aepskka KOTOPbIX ObLIM MeHbIle
(6osibllle) 3amaHHOrO IOPOra. PeXXum CIy4aifHOTO U MOCTOSIHHOTO
pasmMepa Kazpa
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CIo>KHbBIN TpaduK

o 10 mOTOKOB JaHHbBIX C UHAVBUAYAIbHOI HaTPYy3KOM U 3arOJIOBKOM
Kazpa. IloTepu KagpoB s KaKOOro IIOTOKA; IIMPMHA ITOJOCHI
MPOMyCKaHMs, pacCuMTaHHas II0 pe3yJabTaTaM TeCTUPOBAHMSI.
Tekyuiasi, MMHMMaJbHasi, CpegHSISI U MakKCMMajbHas 3aJlepXKKa
nepegauy JaHHbIX. KoaMuecTBO mepemaHHbIX U MPUHSITHIX I1aKETOB
IIJIST KK Oro IMOToKa

Cratuctuka (RFC 2819)

I[lo TumaM KaapoB, IIO0 pasMepaM KaJgpoB, II0 YPOBHSIM,
10 OIMOGOYHBIM KajpaMm. KonmuecTBO MPUHSTBIX U IlepemaHHbIX
IMaKeTOB, OTOOPakeHMe HArpy3KyM Ha IMOPTY B PeajbHOM BpeMeHM.
Tunel Kagpos: broadcast, multicast, unicast. I[TakeTbl cBepXMaJsIoii
(runt), cBepx6osabmioit (jabber) mauHBI. KoOnaMuecTBO Kaapos,
repeJaHHbIX Ha KaHAJbHOM ¥ CeTeBOM YpoBHsX. IIpoBepka mo CRC,
runt, jabber

DNS

Omnpenenenne IP-agpeca ceTeBOro YCTPOMCTBA IO U3BECTHOMY
IOMEHHOMY UMEeHU

MapuipyT

OmpeneneHye MapIIpyTOB CJAeHOBAaHMS MaHHBIX B CETSIX HAa OCHOBE
TCP/IP

IX0-3a1poc

MuHMManbHOe, CpegHee, MaKCMMaabHOE BpeMs MEXKIY OTIIPaBKO
3ampoca ¥ TOJyYeHMeM OTBeTa. KoauuecTBO TepelaHHbIX,
IPUHATHIX, IIOTEPSIHHBIX M IIOBTOPHBIX IakeToB. KojmdecTso
[IaKeTOB, [IJIs1 KOTOPhIX BPeMsI OTBETa GbIIO ITPEBBIIIEHO

Mounutop ARP-3anpocos

Bo3sMmoxkHOCTE oTciexxuBaTb ARP-OTBeThl, Ilepenaroniyecss B CeTU
U «IlepexBaThIBaTh» comepxkammecs B HUX IP- 1y MAC-agpeca ceTeBbIX
YCTPOJCTB

Ilneiid (Loopback)

VpoBHU: (pusMUecKkuii, KaHaIbHBIA ¢ mogaepskkoit VLAN, ceTeBoii,
TPaHCIIOPTHBIN

ET-o6HapyxeHune

Brirouenne pexkuma «Ilneiid» Ha ymaJéHHOM TecTepe aHaau3aTope
BepkyT-ETX, BepkyT-ET wmam ycTpoiicTBe o6pasoBaHusl muieiida
bepkyT-ETL

OAM

Briiouenne pexkxuma «lllneiid» KaHAJIBHOTO YPOBHSI Ha yIaa€HHOM
ycTporicTBe 1o npotokoiay OAM B cooTBeTcTBUM cO cTaHZapToM IEEE
802.3ah

YnanéHHoe yrpasJjieHue

VimpaBieHue mnpubOpoM B peXxyume TepMMHana, IO IPOTOKOIY
TELNET, uepes WWW-nunTepdeiic. BoiosmHeHue TeCTOB, HACTPOIIKa
11apaMeTpOoB, MoJIy4eHye pe3yJIbTaTOB MU3MepeHu

19.3. O6bwMue xapakTepUCTUKH

Tabnuya 19.3. Obuwue xapakmepucmuku

dusumyeckue rmapaMeTpbl

T'abapuTHbIe pa3Mepbl U3MEPUTETbHOT0 610Ka (BxIIIxT) 200%101x59 Mm
Macca U3MepuUTeNbHOTO 610Ka 0,940 kr
YCi10BUS SKCIUTyaTalumn
Iuamna3oH paboumx TemIeparyp 0-35°C
[luamna3oH TeMIiepaTyp TPAaHCIIOPTUPOBKU U XPaHEHUS -10...+45 °C
OTHOCKUTENbHAS BJAKHOCTDb BO3TyXa 40-90 %, 6e3 KOHIeHCcaTa
DJIeKTponuTaHMe
BHenrHuit 610K TUTaHUS WmnynecHbi (18 B, 2.2 A wmm
19B, 2.1 A)
Hanpsi>keHe BHeIlIHero MCTOYHMKA MTUTaHUS 18-19B
[ToTpebsieMblIil TOK ~1.5A

ARkymyssiTOpHast 6aTapes

7 NiMH 2/1eMeHTOB,
COeIMHEHHBIX MOCIeI0BaTe/IbHO.
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HomMmuHanibHOE HaTpssKeHue
6atapeu — 8,4 B, EMKOCTb —
4300 MmAxy.

DJIeMEeHTbI 3alIUTHI 10 JJIEKTPOIIMTAHNIO

TupucTopHas 3amura
OT TepeHanpsKeHUM

BHyTpeHHMI IpenoxXpaHuUTeNb
7A
1-2 vaca (B 3aBUCMMOCTHU OT TUIIA
BpeMs aBTOHOMHOJT paboThI (TIpY OOBIYHOM T10JIb30BAHNM) ucnonapbzyemoro SFP+ mopnyns
¥ peskuMa paboThI)
Bpems 3apsiiky aKKyMyJISITOPOB 10 yacos

CpoK CJIysKObI aKKYMYJISITOPOB

500 UMKIOB «3apsi-paspsi»

Apyroe

OropHas yacToTa TeCTOBOro curuaia uurepdeiica 1G Ethernet

62,5 MI'ty + 6250 I'ty (£100 ppm)

Iuamna3oH M3MepeHuii KojiuuecTBa MHGopManuu (06bEMa JaHHBIX),
6aiT

or 10 mo 101t

[lpemenst [pmorryckaeMoii abCOMIOTHOM —TOTPEIIHOCTM — U3MepeHMit
KoamyecTBa uHopMauyu (06b€Ma TaHHBIX) B AMara3oHe, 6aiiT:

ot 10 1o 107 BKJIIOY.

cBoimie 107 o 1011

+10

+K x 10-*(rme K - uamepeHHoe
3HAUYeHMe KOJIMUYeCTBa
nHpopMaiuy (06bEMa JaHHBIX),
6aiiT)

LiBeTHOI1 rpaduueckuii nyucriein

WCILIeN

A 320%240 Touek

KnaBuatypa 25 xnaBuIn

SI3bIKU Pycckuii, aHrIUACKNI, Ka3aXxCKUM

19.4. Onuum nocTaBKku

Hpumeuanue. Oniun LBERT, LTG u tectupoBanue no metonuke RFC 2544 BxoasT B 6a30ByI0 KOHDUTYpaLio
npubopa. [Ipubop nopmepxkuBaeT ABe BepCMM NMPOrPaMMHOr0 obecrieueHMsl, KOTOpble OTINYAIOTCS HabopoM

oA AepskMBaeMbIX GYHKIMIT 1 onIuit (CM. pasnen 8).

Tabnuya 19.4. Onyuu nocmasku

Onnusa OnucaHue

X]JT N3amepenns naketHoro gpxkuttepa 10GE.

MaKkeToB,

PesynbraTel usmepenwusi: PKTs, OOOPs, INOPs, %0O00Ps, %INOPs, konuyecTBO
IKUTTEpP KOTOPBIX MeHbIle (6oJbllie) 3aJaHHOTO IIOPOra.
crydaitioro (ot 64 mo 9600 6aiiT) 1 IMTOCTOSTHHOTO pa3sMepa KagpoB.

Pexxum

Long Jitter —
L]T
B coctaB onuum X]JT.

aHa/lIM3 I[IaKeTHOTO [XUTTepa U paclipefejieHMs 3adep>KKu
C BO3MOXXHOCTbIO 3aJaHMs IJUTEIbHOCTU TeCTMpoBaHus 1o 999:59:59. Bxomut

XMM

MHuoromnoTtouyHoe TectupoBanue (Mynbtuctpum) 10GE.

MNpoIryCKaHmsI, pacCuuTaHHaA 110

Pesxum «CltoskHbIi TpaduK»: 1o 10 MOTOKOB AAHHBIX C MHAMBUAYATbHOM HArPy3KOi
U 3aroJioBKOM Kazapa. IloTepu KazpoB Oji KaXAOro IIOTOKA; LIMPUHA IOJIOCHI
pesyibTaTam
MUHUMaJIbHAS, CPEIHSIS M MaKCUMasbHas 3a7epskKa repenaun JaHHBIX.
KonnyecTBO NepegaHHbIX U IPUHATHIX [IAKETOB [IJIS1 KaKOOro MOTOKA.
HdocTynmHOCTb oniuy 3aBucuT ot Bepcuu 10 (cm. pasnen 8).

TeCTUPOBAHMSI. TeKYH.[aH,

XMPLS

Huarnoctuka MPLS 10GE.
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Onuug

Onucanue

o 3 MPLS meToK Ha npuéM u nepegaqay.

XAT AcummeTtpuuHoe TectupoBanue 10 GE.
IvarHOCTMKA KaHAJIOB, XapaKTePUCTUKM KOTOPBIX PasaMYHbI [Jis Tepenalollero
U TIPMEeMHOTO HarpaBeHuIA.

XFL JIViarHOCTMKA YCTONUYMBOCTY KOMMYTaTOPOB.
lenepanuss Tpaduka co cayvaiiHeiMu MAC-agpecamMy  MCTOYHMKA WK
VLAN-metxkamu (MAC/VLAN flood).

XVLIP JMarHoCcTuKa yCTOMYMBOCTY MapIIpyTU3aTOPOB.
T'enepanys Tpaduka co crydaiineiMu IP-agpecamu nomyuarens (IP flood).

XIP Iuarnoctuka ceteit TCP/IP: DNS lookup, ARP, traceroute, ping.

XLATD Pacnpenenenne 3agepxku (Latency distribution).
PacmvpeHHass AMarHOCTMKA 3aJlepXXKM paclIpoOCTpaHeHUs] MaKeTOB [JISI OIeHKU
rapaMeTpoB KaHaJla, KPUTUYHBIX [IJIs1 CEPBUCOB peaibHOTO BpemeHu (VoIP, IPTV).

XBERT Pacminpennsiii BERT (advanced BERT test).
l'eHepaius MOTOKA CO CAy4YaiiHbIM pasmepoM Kazapa (oT 64 mo 9600 6aifT), BCTaBKa
omM60K. JIOCTYITHOCTD OMIIMM 3aBUCUT OT Bepcuu ITO (cm. pasgen 8).

LBERT Long BERT — Tect BERT ¢ BO3MOXHOCTBIO 3aJaHMs [JIUTEIbHOCTM aHaIu3a
0 999:59:59. Omuust BXoOuUT B 6a30Byl0 KoHpurypamuio mnpubopa. JOCTYITHOCTh
omiuu 3aBuCUT OT Bepcuu [10 (cm. pasgen 8).

XRC VaanenHoe ympasieHue (Remote Control).
IOVUCTaHIMOHHOE VIIpaBjeHNue TMpuOOPOM IIOCPEACTBOM WWwWw-MHTepdeiica umn
IO MPOTOKOJTY telnet.

XCAP OTob6paskeHne JaHHbIX U3 MPUHATHIX Ethernet-kaapoB 1o 3aJaHHBIM KPUTEPUIM.
Long Traffic generator — yBenuueHMe BpeMeHM, B TeUeHME KOTOPOro OyHer

LTG MPOMCXOINTh TeHepanus TecToBOro Tpaduka, mo 999:59:59. Omnuust BXOAUT
B 6a30BYI0 KOHGUTYpaIyio pubopa.
CuHXpOHM3alMsl TIpU TPOBeJeHUM aCUMMEeTPUYHBIX TeCTOB [JiSI M3MepeHUs

XPTP 3aIepsKKM TTPOXOXKIeHus TpaduKka B 0fHOM HampaBiaeHuM notoka. [lognepskuBaeTcst
npotokos PTPv2 (IEEE1588). Tpebyet omimio XAT.

0870 V3MepeHMe TmapaMeTpOB CeTeii Iepemauyy OaHHBIX M 00paboTKa pe3yJbTaTOB

B COOTBETCTBUM C Ipuka3zoM MuHcBs3uM Poccum N2870 B aBTOMAaTU3UPOBAHHOM
pexxume. IOCTYITHOCTb onuyuu 3aBucuUT OT Bepcuu I10 (cm. paszen 8).
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20. YcTpaHeHue HencnpaBHOCTEMH

Tabnuya 20.1. Bo3moxHble HeucnpasHocmu

XapakTepHble  TIpMU3HaKM | Bo3aMoskHas mpuumHa MerTop, ycTpaHeHUs

HeUCIIPaBHOCTHU

HekoppekTHoe cuctemHoe | beita  HakaTa  KHOIKA | YCTaHOBUTb CUCTEMHOE BpeMs

BpeMs armapaTHoro cbpoca

[Tpub0op He BKIIOYAELTCS PaspskeHa BxIounTh BHENIHMIT MCTOYHMK IIMTaHUS,

aKKyMYyJIITOpHas 6aTapest

3apsIUTD OaTapero

C60ii mporpaMMbI

TOHKMM TYIIBIM CTEpKHEM Ha)kaTb KHOIIKY
armapaTHoro  c6poca  uepes  OTBepPCTHE
Ha GOKOBOJI ITaHeM KopIyca mpudopa

He npowucxomur
G6atapeu  OT
6JI0Ka MUTaHUS

3apsm
BHEIIIHEero

HewncripaBeH 610K MUTaHMUS,
06pbIB B HITEKEpeE,
MoBpeXxkieHa baTapest

IIpoBepuTh ¥ MpPU HEOOXOOMMOCTM 3aMEHUTh
6JIOK IIUTaHUS, OaTapero

B ciyuae, eciiu He ymaéTcsi CAaMOCTOSITE/IbHO YCTPAHUTh OGHAPY)KEHHYI0 HEMCIIPABHOCTb TeCcTepa, CJedyeT
06paTUTBCS B CITYKOY TEXHMUYECKOM MOOIePIKKY (CM. pasmen 18).
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21. TexHuyeckoe obcnyxmpaHue Tectepa

TexHuueckoe 06CTyKMBaHME TecTepa-aHanu3aTopa BepkyT-ETX CBOOUTCS K EPUOANIYECKOMY BHEIIHEMY
OCMOTpY TecTepa, 6JI0Ka MUTaHMS U Kabeelt ¢ 1[e/IbI0 COAEPSKaHMS B UCIIPABHOM Y UMCTOM COCTOSTHUM, & TAaKKe
MepUOaMYECKOMY 3apsay aKKyMY/ISTOpHOI 6aTapeu (cMm. pasgen 21.1) ¢ Lesibio YBEIMUYEHUST €€ CPOKa CITYKOBI
U o Aep>kaHuss HOMUHA/IbHOM €MKOCTH.

21.1. Npouenypa 3apapa aKKyMynsiTOpHOHU 6atapeu
st 3apsima akKyMYJIITOPHOJ 6aTapen HeoOX0IMMO BBITIOTHUTD CIeAYIOIIe TeiicTBUS.
1. [TogKMIOUYNTDh BHEIIHMIT G/IOK ITUTAHMS.

2. YbenuThbCss, UTO 3apsj HauvaJicd — CBETOOMONHBINM MHAMKATOP, PACIIOJIOKEHHbBI B HIMKHEH YacTu
repeHe maHeay KopIyca mpmuoopa, MUTaeT 3eJIeHbIM.

3. ECtM MHOMKATOpP IIOCTOSTHHO TOPUT 3€JIEHBIM — 3apsii OKOHYEH WIM TeMIlepaTypa aKKyMYyJIsaTopa
npeBbiniaeT 65°C, ¥ 3apsAn IPUOCTAHOBJIEH A0 OXJMAXKIEeHMS akKymynasaropa. [locie oxIaskmeHus
aKKyMYJISITOPA TPV IIOMOIIM BEHTUJISITOPA 3apsii aBTOMAaTNUeCKM BO30OHOBUTCSI.

4. JIJ11 KOHTPOJIS CTeIIeHM 3apsiia aKKyMYISITOpa He06X0MMO BKIIOUUTD MPUOOP, OTKIIOUNUTD 610K MUTAHNS
U 4Yepe3 2 MMHYTbl TIPOBEPUTH 3HAUEHME HAMPSDKEHUSI aKKyMyJsSTOpa B MEHI0 «YCTaHOBKMU
npmbopa» = «AKKymMyssiTop». Ecau HampspbkeHue mpeBbimaer 9,8 B — aRKyMynsITOp 3apsbKeH, ecin
HanpsbkeHyue MeHble 9,8 B — 3apsi 6611 IPMOCTAHOBIIEH 10 OXIAXKIEHMS aKKYMYJISITOpA.

Bpewmsi, TpeGyeMoe mjist 3apsija aKKyMYJISITOPHOI 6aTapeu, coctaBiseT okoysio 10 yacoB. PekomeHmyemast
TeMIlepaTtypa B IOMellleHMM B Tporecce 3apsima ot 5°C mo 25°C. IIpu OGosblieii TemIiiepaType MOXKET
MoTpe6oBaThCs Oosbliee BpeMs OIS 3apsifa akKKyMyJISITOPHOM 6aTapen.

B nanbHeitnieM He06X0OMMO 3apsDKATh aKKYMY/ISITOPHYIO 6aTapero:

—  TIpM YaCTUYHOM paspsijie B Ipoliecce SKCILTyaTalluy aHAIM3aTopa;
—  TIpU MOJTHOM paspsizie;
—  ecJIM TecTep He UCIT0JIb30BaJICs Gosbiie 1 Mecsiiia.

Ipumeuanue: Tepen MepBbIM BKIIOUEHMEM MpuGOpa aKKyMY/ISITOPHYIO 6aTaper0 HeOOXOOMMO IOJTHOCTbIO
3apSIIUTD, TOAK/ITIOUMB BHEIIHMIA 6JIOK MUTAaHMS.

IpumeuaHue: 3aMeHa aKKyMYJ/ISITOPHOI OGaTapey TPOM3BOJUTCS TOJBKO HA IPEANPUSITUM-UTOTOBUTEIIE,
yKa3aHHOM B paszesie 20 HACTOSIIIEr0 PYKOBOZCTBA IO SKCILTyaTallH.
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22. Mnoccapui

ITopTt Ousndeckuit uHTEepdeiic ¢ TeCTUPYEMOI Cpeoii.

10BASE-T CragpgapT mepemauM HOAHHBIX €O CcKopocThlo 10 Mout/c mo cetu Ethernet
C MCIIOTh30BaHMeM KabeJsist TUITa «BUTAas Iapay.

100BASE-T Cragpgapt IiepemauM [JaHHBIX CO cKopocThio 100 Mout/c mo ceru Ethernet

(100BASE-TX) C MCIIOTh30BaHMeM KabeJsist TUIIa «BUTAs Iapay.

10GBASE-T CraHpapT IlepemauM OaHHBIX €O cKopocTbio 10 I'6ut/c mo cetu Gigabit Ethernet

C MCII0/Ib30BaHMEM Ka0eJIs TUIA «BUTAs rmapa».

Back-to-back

IIpenenbHasa Harpyska. TecTt, onpenesnsoolInii BpeMsl, B TeUeHUe KOTOPOIro YCTPOICTBO
CIIPaBJISIeTCs C MAKCUMAaJIbHOM HAarpy3KO.

AF

Assured Forwarding (rapanTupoBaHHas fepegayda). Mcmonb3yeTcst Ajisl JOoCTaBKY Tpaduka
6onpmmHcTBa TCP-TipuioxkeHuit ¢ MpUMeHEHMEM YeThIPEX He3aBUCUMBIX AF-Kiaccos.
BuyTpu Kaxkgoro kiacca IP-makeTy MokeT ObITh HasHAU€H OOUH M3 TPEX IIPUOPUTETOB
oT6pachIBaHMsI IMaKeTa AaHHbBIX (cM. MeToguky RFC 2597 [10]).

ARP

Address Resolution Protocol (mpoTokosn paspemienust aapeco). CeTeBOii HPOTOKOII,
npegHa3HAYeHHbI 151 TpeobpasoBanust IP-agpecoB (agpecoB ceTeBoro ypoBHs) B MAC-
azpeca (agpeca kaHanbHOTO YpoBHS) B ceTsix TCP/IP, onpenenén B RFC 826 [8].

DHCP

Dynamic Host Configuration Protocol (ImpoTokos AMHaMMUUYeCKOi KOHGUTypalum ysia
cetn). IIpoToKoM, MCMO/Ib3yeMBbIil Y37I0M CETHU IJ151 aBTOMAaTHUUeCcKoro nomydenus IP-anpeca
Y IPYTUX ITapaMeTpoB, HeOOXOOMMBIX 1j1s1 paboThl B ceTsix TCP/IP.

DNS

Domain Name System (cucTema AOMEHHBIX MMEH). Pacripegmenénnas cucreMa (6asa
IaHHBIX), KOTOpasi MCIOJb3YyeTcsl sl Mpeobpa3oBaHUsS MMEHM CeTeBOTO YCTPOWCTBa
B IP-agpec. DNS pa6otaet B ceTssx TCP/IP.

DSCP

Differentiated Services Code Point. ITosie B 3aroyioBke IP-makera, cocrosiiee u3 8 GUT.
TMo3BoJsieT KIaccubUIMpoBaTh 60JIbIle BUAOB TpaduKa, uem moist Precedence u ToS.

DUT

Device Under Test. TecTupyemoe yCTpOCTBO.

ECN

Explicit Congestion Notification (sBHOe yBemomieHMe O MEPETPYKEHHOCTH). YCTaHOBKA
OUT IAHHOTO TOJIA JaeT BO3MOXKHOCTb MapUIpyTM3aToOpaM y3HaThb O BOSHUKHOBEHUU
MeperpyskeHHOCTM Ha TYTU CJIeJOBaHMSI JAaHHBIX K 3aJaHHOMY Y31y ceTu 6es
or6paceiBaHus nakera. ITose ECN onucano B meToguke RFC 3168 [12].

EF

Expedited Forwarding (HememjieHHass mnepepaua). [IpuMeHsieTcs AT OOCTY>KMBAHUS
TpaduKa, UYBCTBUTENBHOTO K 3alepskKaM U TPeOYIONIero MUHMMAIbHOTO KUTTEpA,
TaKoro, Kak Buaeo miau peub (Voice over IP — VoIP).

Ethernet

TexHOMOTHSI TOCTPOEHUS JIOKAJIbHBIX ceTeil. OnuceiBaetcs craHmaptamu [EEE rpymmbr
802.3.

Frame loss rate

VpoBeHb TOTEPh KagpoB. TecT, ONMpeAesIoNii MPOIEHT KagpoB, KOTOpbie He GbLIN
mepeJaHbl CETEBBIM 3JIEMEHTOM TIPU ITOCTOSIHHOJM HAarpy3Ke WM3-3a HeAoCTaTKa
armapaTHbIX PeCypcoB.

FTP File Transfer Protocol (mpoTokos nepemaun ¢daitaos). [IpoTokos, IpegHa3sHAUYeHHBIN [IJIsT
nepenaun GhaityioB B KOMITbIOTEPHBIX CETSIX.

Gateway [Ilmo3. CeTeBOe YCTPOICTBO, IO3BOJISIIONIEE COEAVMHUTH MeEXAy co6oil aBe wim 6Gosee
PasHOTUIIHBIE CeTEeBbIe CUCTEMBI U IIpeoOpasyoniee WHPOPMALMOHHBIE TTOTOKMU,
repeJaloniecs: Mexay HUMM.

ICMP Internet Control Message Protocol (IIpOTOKOJ MesKCETEBbIX YITPaB/ISIOMNX COOOIIEHMIA).

CeTeBoOJi IIPOTOKOJI, BXOSIIMIA B CTEK MPOTOKOJ0B TCP/IP. B OCHOBHOM MCITO/Ib3YETCS IJIS
repenauyy COOOIIeHMT 06 omMbKaX M APYIUX UCKIIOUUTETbHBIX CUTYAlIUSIX, BOSHUKIINX
TIpy Tiepefave JaHHbIX.

IEEE 802.1Q

CranpapT, KOTOPBIiI oTpeesnseT u3MeHeHUs B CTPYKType Kagpa Ethernet, mosBossionime
nepenaBaTh MHGopmanyio o VLAN mo cetn.

P

Internet Protocol (mpotokon Internet). OpuH M3 OCHOBHBIX ITPOTOKOJIOB CEMeWCTBa
TCP/IP, obecrieunBaeT HeETapaHTUPOBAHHYIO [OCTaBKy IIAKeTOB, He TPeOYIOUIYIO
YCTAHOBKM COEAVHEHMS C ITOTy4aTe/IeM.
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IP address

Internet Protocol address. VYHUMKanbHbIN wuAeHTUdUKATOp (afpec) YCTPOKCTBA,
MTOAK/TIOUEHHOTOKOObe IMHEHHOCeTMHAOCHOBeceMelicTBanpoToKonoBTCP/IP.IIpencTasi
sieT o601t 32-6MTOBOE TBOMYHOE UMCIIO.

Jabber-dpeiim

IMakeT maHHBIX pasMepoM Gojee 1518 6aiiT, MMeOUIMIT HEIIPABUIbHYIO KOHTPOJIbHYIO
CyMMYy.

LAN

Local Area Network (iokanbHasi ceTb). CeTb, KOTOpasi IIOKPBIBA€T OTHOCUTEIbHO
HeGOJIBIIYI0 TeppUTOPHUIO (Hampumep, ceThb Ethernet). XapakTepusyeTcsl BbICOKOIA
CKOPOCTBIO Ilepemauy OaHHbIX (0T 10 MO6uT/c 10 HecKoabkux I'6UT/C) UM HEOOJbLUINM
K03 OUIMEHTOM OIIMOOK.

MAC address

Media Access Control address. YHUKa/IbHBI UAEHTU(HUKATOP, KOTOPIN UCIIOAb3YETCS IS
agpecaliiy YCTPOJCTB ceTu Ha ¢usudeckoM ypoBHe. B cetu Ethernet ucmosb3yercs
48-6uTtoBblit MAC-anpec.

MPLS

Multi-Protocol Label Switching (MyJIbTUIPOTOKOJbHAS KOMMYTALMSI IO METKaM).
TexHosnorust nmepecbuikyu IP-meiiTarpaMmm, KOTOpasi MCHONb3YeTCS B BbICOKOCKOPOCTHBIX
KOMMYTHUPYIOIIMX YCTPOIACTBAX.

NUT

Network Under Test. TecTupyeMasi CETb.

OAM

Operations, Administration, and Maintenance (3KcIuTyaTaumsi, agMUHUCTPUPOBAHME
1 obcykuBanue). [IpoTOKOI MOHMTOPUHTA COCTOSIHUST KaHAauIa.

OSlI

Open Systems Interconnection Reference Model (sTasoHHast Mofenab B3auMMOECTBUS
OTKPBITHIX cucTeM). PazpaboranHast MesxryHapOSHOM opraHu3aliueit 1o craHgapTu3auumn
(ISO) cemuypoBHeBasi uepapxmuyeckasi MOAeJb OJ CEeTEBbIX KOMMYHMKALVIT U CBI3U
CeTeBbIX NPOTOKOJIOB. YPOBHM MOJE/M PaCIONoXKeHbl BePTUKAIbHO APYT HAJ PYroM,
KaXK[IbIil YPOBEHb B3aMMOJIEMCTBYET C COCETHMMM ¥ BBITIOJNHSIET OpeAeaéHHbIe PYHKIMN.

R]

Registered Jack. CranmapTusupoBaHHbIii husndeckuit uHTepdeiic, UCIOIb3yeMbIil IJIs
coeIVHEeHMS] TeIeKOMMYHMKAIIMOHHOTO 000pYyLOBaHMSI.

RJ-45

OpuH M3 pa3beéMoB crTaHzapra Registered Jack, mcmonmbsyetrcss B cersix Ethernet mist
COeIVIHEHMSI BUTBIX Tap.

Runt-dpeitm

IlakeT [OaHHBIX OJAMHOII MeHee 64 6ailT

IMoC/yIe0BaTEJIbHOCTHIO.

MpaBWIbHOM  KOHTPOJIbHOM

SLA

Service Level Agreement. OCHOBHOJI JOKYMEHT, PerIaMEHTUPYIOIINIT B3aMMOOTHOIIEHMS
MeXIy MOCTABIIMKOM YCIYTY U KIVEHTOM.

TCP

Transmission Control Protocol (ripoTokon vyripaBiaeHusi mnepepayeir). CTaHIapTHBIN
MPOTOKOJ TPAHCHOPTHOTO YPOBHS, BXOOSIIIMIA B CeMeiicTBO mpoTokonoB TCP/IP
1 06ecreunBaNIMii HaIEKHYIO TYTUIEKCHYIO TTIOTOKOBYIO epeavy JaHHbIX.

Throughput

IMporyckHast crmoco6HOCTh. TecT, onpeAensIonNii MaKCMMaIbHYI0 CKOPOCTb, HAa KOTOPOIA
KOJIMYECTBO TECTUPYIOMNX KaApoB, mpomenmmx yepe3 DUT, paBHO KOJINYECTBY KaJpoB,
OTIIPaBJI€HHbIX MY C TeCTUPYIOLIEro 060pyn0BaHMSL.

ToS

Type of Service (Tunm ob6caykuBanus). Habop 13 4eThIpEXOUTHBIX (IarOB B 3aroJIOBKe
[P-maketa. OHM JAIOT BO3MOXKHOCTb IMPUK/IALHOI NporpaMme, Nepearmlleil JaHHbIE,
COOGIIUTH CETU TUII TPeGYEMOr0 CETEBOTO 06CTYKMBAHUSI.

Traceroute

IMporpamma, TipegHa3HaueHHas IJs1 OMpeJejeHUs MapUIPyTOB CAeJOBaHUS IaHHbBIX
B ceTsx TCP/IP, ocHoBaHa Ha 1ripoTokosie ICMP.

UDP

User Datagram Protocol (ITpoToKoJ ob30BaTeIbCKMUX eiiTarpaMm). DTO TPAHCIIOPTHBI
MPOTOKOJ [JI Tepelauu NaHHBIX B ceTsix IP, obecreunBaeT HeHAEXKHYIO JOCTaBKY
coob6IieHnit 6e3 yCTaHOBKM COeIVHEHMS C ITOJIyJaTeseM.

VLAN

Virtual Local Area Network (BupTyanbHas n1okanbHas ceTb). [IpeacTasisieT co60it rpyrimy
CeTeBBIX YCTPOICTB, KOTOpPble (GYHKIMOHUPYIOT TaK, KakK OYATO OHU MOJK/IIOYEHBI
K OfTHOMY CETMEHTY CeTH.

VLAN ID

VLAN Identifier (VID). 12-6utHblit upeHtudmratop VLAN, KOTOpBIi oOIpemenéH
B ctanpapre 802.1Q [9]. OgHo3HauHO onpenenseT VLAN, KOTOpOJ NpMHAAJIEXUT Kagp.

VLAN Priority

Tpu 6uTa, KOTOphIe comepskaT MHGOPMAINIO O TIPUOPUTETE Kajpa. BO3MOKHO BOCEMb
3HAYEeHWUIT IPUOPUTETA.

KaHanbHbINI
YpPOBEHb

Data Link layer. [IpegHasHaueH Ajist o6ecriedyeHusI B3auMOIeNCTBUS ceTelt Ha GU3UUeCcKOM
YPOBHE ¥ KOHTPOJISI 3a OIIMOKaMM, KOTOpPble MOTYT BO3HMKHYTh. KaHaabHBIN YpOBEHb
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MOXeT B3aMMOJENCTBOBATb C OOHUM WJIM HECKOJIbKUMMU CbI/I3I/I‘leCKI/IMI/I YDPOBHAMMN,
KOHTPOJIMPYA UX U YIIPABJISS 3TUM B3aMMOJeCTBUEM.

O6yuarommit Kanp, xoTtopsiit umeeT onuHakoBbie MAC-anmpeca oTnpaBuTesis M nojaydartensi. Korma

Kajzp KOMMYTATOp TOJIydaeT TaKoil KaJp, OH OTOWIbTPOBLIBAET €r0, T.K. BLIXOAHOM MHTepdelic
CcoBMajlaeT Co BXOAHBIM. [IpM 3TOM KOMMyTaTop cuuThiBaeT MAC-ampec OTIpaBUTeNS
¥ 3alIOMMHAaeT MHTepdeiic, C KOTOPOTO OH ObII MOTyUEeH.

CeTeBoii YCTpoiiCcTBO, UCTIOAb3yeMoe AJis COeqUHEeHUS HEeCKOAbKUX Y3/I0B KOMITbIOTEPHOM CeTH.

KOMMYTaTop IMepenaéT maHHbIE HEIMOCPEICTBEHHO ITONydaTe . PabGoTaeT Ha KaHAJIbHOM YpOBHE
mopenu OSI.

CeTteBoii VCTpoiicTBO, UCHONb3yeMoOe 1151 06'beIMHEeHMsT HECKOJIbKUX Y3/I0B KOMITbIOTEPHOI CeTH.

KOHIIEHTPaTop Bce vycTpoiicTBa, NOOKIIOUEHHBIE K TMOPTaM KOHILIEHTpATOpa, IIOJAY4alOT OOHY
U Ty Xe MHDOPpMAIUIO.

CeTeBoit Network layer. IlpegHasHaueH OJis ONpemeNeHMUs] IyTHM Iepemauy OaHHbIX. OTBeyaer

YPOBEHb 3a TPAHC/ISIIMIO JIOTMYECKUX aIpeCcoB ¥ MMEH B GU3MUYECKMe, OIIpele/ieHye KpaTyaiimx
MapuIpyTOB, KOMMYTAlMIO ¥ MapUIPyTU3alNI0, OTCIEXVBaHME HEIIONaL0K B CeTU.

TpaucroptHslii | Transport layer. ObecneurBaer HaAEXHYIO TPAHCIOPTMPOBKY ITAKETOB MEXKIY IBYMS

YpPOBEHb KOHEUHBbIMM TOUKaMu ceT. HecMOTPS Ha TO, UTO MPOTOKOJIbI HUKHETO YPOBHSI TPOBEPSIIOT
MPaBUJILHOCTD BBITIOJTHEHMS KaXKI0i1 oTlepaliyuy Ipu Iepefave AJaHHbIX, HA3HAUeHMe 3TOTO
YPOBHSI COCTOUT B IOTIOJTHUTEbHOJ MTPOBepKe MPaBUIbHOCTY IlepefjaBaeMbIX JaHHbIX.

dusmueckuii Physical layer. IIpegHa3HaueH HEINOCPEACTBEHHO [JIT IlepegauyM IIOTOKA JaHHBIX.

YpPOBEHb Ocyl1ecTBJsIeT Iepegavy 3JIEKTPUUECKUX UM OITUUECKUX CUTHAJIOB B KabeJb U UX IIPUEM

n Hpeo6pasoBaHme B OUTBI OaHHBIX B COOTBETCTBUM C METOAaMM KOOAMPOBAHNUA I_U/I(I)pOBbIX
CUTHAJIOB.
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