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1. O6wme cBepeHua

Tectep-ananusatop Bepkyr-ETX nmpemHasHaueH [Ji1 MPOBEIEeHMS] aHauM3a U OUarHOCTUUECKOTO
TeCTUPOBaHMS 060PYIOBaHMS B CETSIX, OCHOBaHHBIX Ha TexHooruu Ethernet. TIpu6op mogmepkuBaeT MOJTHbIN
IyarasoH ckopocteit — ot 10 merabut/c go 10 rurabur/c.

PucyHok 1.1. BHewHuli 8ud mecmepa-aHanuszamopa bepkym-ETX

1.1. O6nactb npuMeHeHUs

e TlacropTu3aumsi KaHAJIOB ¥ [OUArHOCTMKA HEMCIIPABHOCTEH B CETSIX, MCIOJIb3YIOIIMX TEXHOJIOIUIO
Ethernet co ckopoctssmu 10/100/1000 M6uT/c m 10 T'onT/c.

e [IpoBepka COOTBETCTBUS KaueCcTBa ITpe0CTaBIIsIEMbIX YCIYT COTIAlIeHNIO 00 YpoBHe 06cTyskuBaHus SLA
(mst cyk6 Voice over IP (VoIP), Video over IP).

1.2. OcHOBHbIe BO3MOXHOCTHU

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

2. TectupoBaHue B COOTBETCTBUM ¢ MeToauKoi RFC 2544 [3]:



- IPOITyCKHAsI CIIOCOOHOCTD;
- 3amepiKKa;
- YpOBeHb ITIOTEPh KAaIPOB;

- IIpepdesibHAs HarpyskKa.
3. TecTupoBaHue ceTei 1o pekoMeHgauuu Y.1564.

4. Usmepenue KkosddunueHnta 6uToBbix ommbok (BERT) Ha ¢u3MYecKoM, KaHAJIbHOM, CETE€BOM
M TPAHCIIOPTHOM YPOBHE C J}CIOJb30BaHMEM CTAHOAPTHBIX M 3aJaBaeMbIX I10Jb30BaTeaeM
MOCJIeI0BaTeIbHOCTEA.

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

6. ITogep>kka MHOTOTIPOTOKO/IbHOM KOMMYTAaI[MM TI0 MeTKaM: BCcTaBka A0 3-Xx MPLS meToK.
7. Opranusanus nuieiida Ha GpU3UIECKOM, KaHAJIbHOM, CETEBOM M TPAHCIIOPTHOM YPOBHSIX.

8. PeskuM MHTe/UIeKTYaaIbHOTO TIOKCKA YCTPOICTB: 06HapykeHMe Apyrux ycTpoitcTB bepryT-ETX, BepkyT-ET
mmu BepkyT-ETL B ceTu ¢ mocieyonmuM BKIOUeHeM Ha Hux peskuma «Illneiid» kKaHanbHOTO, CETEBOTO
WJIX TPAHCIIOPTHOTO YPOBHS MOCPEACTBOM MpoToKoaa OAM.

9. TeHepanus M aHaaMU3 HECKOJIbKMUX IOTOKOB JAHHBIX IJIsI MTPOBEPKM PABOTOCIIOCOOGHOCTM U KadyecTBa
ob6cmyskuBaHus (Q0S) pasINUHbBIX YCIIYT.

10. Ypasnenue npu6opom 1o rnpotokoay TELNET.
11. OTobpaskeHne pe3yabTaTOB TecTUpoBaHus yuepe3 WWW-unTepdeiic.
12. Vi3amepeHMe MaKeTHOTO IKUTTepa.

13. Vi3MepeHMe IapaMeTpoOB ceTeli Iepemauyy TaHHBIX C TOYHOCTbIO, COOTBETCTBYIOIIEN TPeOOBAaHUSIM
ITpukasza N2870 MunucTtepcTBa 111ubpoBOro pasBUTHS, CBSI3U M MACCOBBIX KOMMYyHMKauii Poccuiickoit
®enepanuy oT 19.12.2019 roga.

14. C60op n oTobOpaskeHMe CTaTUCTUUECKON MHOOpMALUM MO MPUHMMAEMOMY U TepegaBaeMomMy Tpaduky
Ha (GM3MUeCKOM, KaHATbHOM U CeTeBOM YPOBHSIX B COOTBETCTBUM ¢ MeToauKoi RFC 2819 [4].



2. Komnnektauusa

Tabnuya 2.1. Komnnekmayus (Komnnekm)

HaumeHoBaHne KonnyectBo
Tecrep-aHanusaTop 10 Gigabit Ethernet BepkyT-ETX 1
3apsiiHOe YCTPOVICTBO B KOMILIEKTE CO IITHYPOM 1
Kabeb 17151 TOOKIIOUEHMS K KOMITBIOTEPY 2

3. YcnoBHble 0603Ha4YeHUs1 U COKpaLLeHUs

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

Tabnuya 3.1. CokpaweHus

CoxkpaliieHue KommeHTapuii

DUT Device under test (TecTupyemMoe yCTpOICTBO)

NUT Network under test (TecTupyemasi ceTb)

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

[TIK [TepcoHanbHbBIN KOMITBIOTED

I1o ITporpamMmHOe obecrieueHme

LI LleHTpanbHbI IIPOLIECCOP




4. Mepbl 6e3onacHOCTH

4.1. O6wme ykasaHus

e Jlo Hauaja paboThI C TeCTEpOM-aHaMu3aTopoM bepkyT-ETX BHMMAaTEIbHO U3YUYNMTE HACTOSIIIEE PYKOBOICTBO
T0 3KCIUTyaTaly, Ha3HaueHye KJIaBUIIl KIaBUaTypbl, BHEITHUX Pa3bEMOB U COCTABHbBIX UaCTeil TecTepa.

e Ilepen Mcronb30BaHMeM HEOOXOAMMO BbIJIEPsKATh TECTEP B HOPMAJIbHbBIX YCJIOBUSIX HE MeHee 2-X 4acoB.

e VYcioBMS SKCIUTyaTalUy JOJIKHBI COOTBETCTBOBATD YCIOBUSIM, IpeICTaBIeHHbIM B pasgese 18.3.

e [Ipm sRcIUTyaTaIuu TeCcTepa JOJKHBI BHITTOMHSATHCS 061IMe TpeGOBaHMS ITPaBUI IIOKapHOI 6€301acHOCTH.
e [Iuraromas ceTh He AO/DKHA IMETb PE3KMX CKAUKOB HATIPSDKEHMS.

e Pamom c pabounuM MeCTOM He JOJIKHO ObITh MCTOUHMKOB CUJIBHBIX MAaTHUTHBIX U JIEKTPUUECKUX TTOTIE.

e Heo6xomuMo obeperaTh TecTep ¥ GJIOK MUTAaHMUS OT YOAPOB, MOMAZAHMUS BaTM M IbUIM, IJIUTEIHLHOTO
BO3JE/CTBUSI TIPSIMBIX COJTHEUHBIX JTyUeii.

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

L Bo BHemHeM 6JI0OKe MUTaHUS TeCTepa MMeeTCd OIlaCHOe OJId >XM3HUM Hallps>KeHue. BHHDEH.[&EETCH
SKCITyaTalums 6JI0Ka MUTaHUS C TMOBPEXIAEeHHbIM KOPITYCOM.

. Buumanmne! Bo usbexxaHue BbIXOda 13 CTPOA M3MEPUTEJIbHBIX MHTepd)EﬁCOB 3arpeniaeTcda MCII0Jb30BaThb
l'IpI/I60p B CeTiax C d)aHTOMHbIM (Heyr[paBI[f[eMbIM nimn HeOTKJIIO‘-IB.EMbIM) HaIIpsS>KeHMEM MMUTaHusA PoE.

4.2. dnekTponuTaHue

ONeKTpONMUTaHue TecTepa OCYLIECTB/ASIETCS OT BHEIIHEro MMITYJIbCHOTO 6JI0Ka IMUTaHusl (amamrepa)
CO CJIeIYIOUIMMY HOMMHAIbHBIMM XapaKTepUCTUKaMM: HampsikeHue 15-19 B, Tok 2,1 A.
ApanTep MOAKIIOUAETCS K MpubOpy depes crennuayTbHO IpeIHa3HAUEHHbIN IJIT 9TOTO pa3beM (CM. puc. 5.4).

Ipumeuanue: n[jisi TUTaHMUS TecTepa OT CETM [EPEeMEHHOTO TOKAa MCIIONb3YiATe TOJAbKO OJIOK IIMTAHMS,
MIOCTaBJISIEMBIit C TPUGOPOM.

4.3. Nlasep

/151 BK/IIOUEeHMS/BbIKIIOUe HUS Jla3epa MUCII0JIb3yeTC s KIaBUIlla @, OIIMMCaHHad B pa3aesie 5.1.
Hpumetlanue: 3alpeniaeTcda TOAK/TI0YEeHMEe/OTKII0UEHME OIITUYECKOIr0 BOJIOKHA pu BK/IIOUEHHOM Jlasepe.

Ipumeuanue: 3ampernaeTcss CMOTPETb B BBIXOJHOE OTBEPCTHME TepefaTunKa UM B TOpel, KOHHEKTOPa, YTOObI
omnpenennTb, B aKTMBHOM JIM COCTOSIHUM HaxOOMUTCS BOJOKHO. i 3TUX Lejieil CIY)XUT CBETOLMOIHBIA
MHAMKATOP «Laser», KOTOPHIN IMPY BKIIOUEHHOM Jla3epe TOPUT KPacHbIM (CM. pasmen 5.2).



5. Onucanme npubopa

CBETOANOHbIE
WHAWKaTOpbI

CTpoKa craTtyca

aucnnen

Bepryr—ETX
WamepeHma

R
CRoxHes Tpague
BERT

NakeTHe®A QRATTER
TecToBmA NoToR
CTaTMcTHKa
CoxpaH, paHHbe

WHoTpurerTs  Marepans

KnaBmartypa

Metrotek

5.1. Knasuartypa

PucyHok 5.1. Jluyesas navens

Tabnuua 5.1. HasHa4yeHue kaasuw Kaaguamypsl

KnaBuma

OnucaHue

(o]

BxnioueHue/8viknioueHue npubopa
IJisT BKIIOYUEHMSI MJIM BBIKJIIOUEHMS TTUTAHUSI TpuMOopa HEeoO6XOaMMOo
HaXXaTb U YAEpKMUBATh KJIABUIILY B TeueHue 2-3 C.

I'nasHoe meH1I0
Knasuiiia Bo3BpaTa B IJIJaBHOE MEHIO 13 JII060T0 MOIMEeHIO.

©

Bsoo

[lpu BBIOOpE IIYHKTa MEHI0O Ha’kaTue Ha KIaBuITy obecrieuyuBaeT
Tepexo]l B COOTBETCTBYyMOIlee MeHI0. I[Ipyu BbIOOpe MYHKTa MEHIO,
MO3BOJISIONIET0 BBOAUTH 3HAUEHMS TapaMeTpPOB, HaskaTye Ha KIaBUIITY
obecmeunBaeT Iepexof, B PEeKMM 3aJaHus JaHHbIX. I[IOBTOpHOE
Ha)KaTye Ha KJIaBUIITY ITOATBEPKIaeT BBe€HHbIE JaHHBIE U CITYSKUAT JIJIS
BBIXOJIA U3 PeKMMa 3aJaHNST JaHHbBIX.




KnaBuma

OnucaHue

®

Jlasep
Ilpr HakaTMM Ha KIABUIIY HA 3KpaHe BO3HMKAeT COOOIIeHMe
C TIpe[jio’keHMeM BKJIIOUMTD Jia3ep (B C/Iy4yae, eciu jia3ep BbIK/IIOUEH).

IIpy HaxaTuM Ha KIABUIIY & («Jda») nazep OymeT BKIIOUYEH

M CBETONMONHBIN MHAMKATOp «Laser» (cM. paspmen 5.2) 3aropuTcst
KpacHbIM. BbIkTloueHMe Jjiazepa OCYIECTBISETCS] IMyTEM MMOBTOPHOTO

Ha’KaTMs Ha KJIIaBUIILY

)

OmmeHa/Buixod
KraBuiira repexojia B peAbiayiiee MeHI0. B peskuMe 3aJaHyst JaHHbIX
CJTY>KUT [IJI1 OTMEHbI BBOZA TaHHbBIX.

F1

DYHKYUOHAIbHBIE KAAsUWU

(V)=
OF
©

Knasuwiu ynpasneHus Kypcopom

®O®
®O
6l6
®

O ®®

Knasuuwiu e6oda yugp, 6yke u cumeosios
Liudpel, 6GYKBBI M CUMBOJIbI, KOTOpPble MOXKHO BBECTM C IIOMOIIbIO

undpoBoIt KIaBUATYPHI, TIpeCcTaBaeHbl B Tab6a. 13.9 .

5.2. CBeTOoAMOAHbIE MHAMKATOPBI IMLEBOI NAHENN

Link Link

Tx Tx

R|X R|X
® © ¢ © 0 0 0 o

10G 1G

Test Laser

PucyHok 5.2. CeemoduodHsie uHOUKamopei

Tabnuya 5.2. OnucaHue c8emoouOOHbIX UHOUKAMOpPO8 Suyesoli naHenu

Wupukatop |LBer Cocrosinne Omnucanue
Link 3€eJIEHbIN TOPUT MOCTOSIHHO coefiHeHME C TECTUPYEMbIM
060pymoBaHMeM YCTaHOBJIEHO
KpacHbIN TOPUT MTOCTOSTHHO COeIVHEHUS] HET
- He TOPUT uHTepdeiic HeakTUBEH
Tx 3€eJIEHDIN MUTaeT WIU TOPUT MTOCTOSIHHO UAET Iepeaya MakeToB
— He TOPUT nepeavya MakeTOB He OCYIeCTBIISIETCS
Rx 3eJIéHbIN MuUraeT Wiy TOPUT ITIOCTOSTHHO UAET NIPUEM ITaKeTOB
— He TOpUT IIPUEM ITaKETOB He OCYIeCTBIISIETCS
Test 3eE€HBIN TOPUT TTOCTOSTHHO MIPOBOAUTCSI TECTUPOBAHME
3€eJIEHbIN muraet BKJII0UeH pexkxum «lllneitd»
— He TOPUT pexxum «Inerd» BBIKJTIOUEH,
TeCTUPOBaHMeE He TIPOBOAUTCS
Laser — He TOPUT Jlazep BBIK/IIOYEH

10



Nupgukatop |LiBer

CocTostHME OnucaHue

KpacCHBI

T'OpUT IIOCTOSSHHO Jla3ep BKJIIOUYEeH

CBeTOOMOIHbBII MHAMKATOP, PACIIONOXKEHHbII B HMKHE 4YacTy IepedHeil IaHeau Kopryca mpubopa,
3aropaeTcs Ipy MOAK/II0OUEeHMM BHEITHEeTO MUTaHuUs

—  3eJIEHBINl — aKKyMYJ/ISITOPHBIE 3JIEMEHTHI 3aPSDKEHBI;

—  3eJEHbI (MUTaHMeE) — 3apsif, aKKYMY/ISITOPHBIX 3JIEMEHTOB;

—  3enéHbIit (MeplaHue) — o6HOBIeHNe Bepcuii [0 mpubopa.

5.3. Ctpoka cTatyca

CTpOKa CTaTyCa COOEPKUT JaHHbIe O CJIEAYIOIINX IMMapaMeTpax (CHEBa HanpaBo):

— 3apsp 6aTtapeu;

— CKOPOCTh COeOMHEHMsSI («—» O3HAUaeT, 4YTO COeIMHEHMEe C TEeCTUPYeMbIM O06OpYIOBaHMEM

He YCTaHOBJIEHO);

—  pexuM nepenauu JaHHbIX SFP+ monyis;

- HpOBO,ZLMMLIﬁ TeCT (<<—>> O3Hay4aeT, YTO TeCTMPOBaHNME B IAaHHbIII MOMEHT He OCY].U,ECTBI[S[GTCH);

— YPOBE€Hb MOIIHOCTU CMUTHAJIa Ha anéMe;

—  Tekyllee BpeMsI CyTOK.

IMpoBoAMMbIE TECTHI 0603HAYAIOTCS B CTPOKE CTaTyca abO6peBuaTypaMu:

THR (throughput)

AHanm3 npoIycKHO# CII0COGHOCTH

LAT (latency)

AHanms 3agepxxKu

FRL (frame loss)

AHanu3s ypoBHsI IOTEPb KaAPOB

BTB (back-to-back)

AHanu3 npenienbHON Harpy3Kku

LB1 (loopback layer 1)

[Ineitd Ha ¢pusudeckoM (TTIepBOM) YPOBHE

LB2 (loopback layer 2)

[lIneiid Ha KaHATBHOM (BTOPOM) YPOBHE

LB3 (loopback layer 3)

lIneiid Ha ceTeBOM (TpeThEM) YPOBHE

LB4 (loopback layer 4)

[lIneitid Ha TPaHCIIOPTHOM (YETBEPTOM) YPOBHE

BER (bit error rate test)

Omnpenenenne Ko3ppuieHTa 6MTOBBIX OMIMOOK

PJ (packet jitter)

OmpeneneHne MaKeTHOTO IKUTTePa

GEN (generate)

l'eHepai st TECTOBOTO MOTOKA

J+G (jitter + generate)

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

CTR (complex traffic)

TeHepalysl/TIpUEM CI0KHOTO Tpaduka

0870

TecTupoBaHMe B cOOTBeTCTBUM ¢ [Ipukazom N2870
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5.4. BHewHue pa3béEMbl

PacrnosiokeHre BHENIHMX pPa3bEMOB Ha BepXHell M OOKOBOI IMaHEeNIX KOpIlyca Mnpubopa ITOKa3aHO

Ha pUCyHKax 5.3 u 5.4.

)| [

106 =—I 16

PucyHok 5.3. BepxHsasg naHens mecmepa

USB DC IN

LAN
Elje

£ s

O--=--A4-- =2

N\

PucyHok 5.4. bokosas naHens mecmepa

MapkupoBka HasHaueHune

10G Paszbvém pgnsa nopxinodeHus momynst SFP+. TlogaepskuBaloTcs Kak MegHble MOIYIU
SFP+ RJ-45, Tak u onituyeckue moxnysau SFP+.

1G! PaspémR]-45 [ MOAKIIOUEHUS K TeCTUPYeMOMY YCTPOWCTBY WIM CeTU
Ethernet/Gigabit Ethernet. CkopocTs nepegaun ganaeix — 10/100/1000 Mo6uT/c.
Paszbvém g5t nopxkmoueHusi SFP-monyneti. [longepskMBamOTCsl Kak MegHbIE MOIYIN
SFP RJ-45, Tak u ontuueckue SFP-momysin.

LAN Pasbém 151 yoaneHHOro yIipaBaeHUs] TECTEPOM

USB Pasbém ajist moakatoueHus K IK o mHtepdeiicy USB.

DCIN Pa3béMm 1151 MOAKITIOUeH s BHEIITHETo 6;10Ka MuTauus? (amamnrepa).

Lindpoit «1» Ha pucyHKe 5.4 0603HaUeHa KHOIIKA aIlliapaTHoro cb6poca.

! TlopT comepxut 2 pasbéma — RJ-45 u SFP. Bo BpeMsl TeCTMpPOBAaHMUSI MCIIONb3YeTCS TOJNBKO OOMH

"3 pa3bEMOB.

? HoMMHabHbIe XapaKTePUCTUKM OJIOKA MUTaHUSI MpuBeIeHbl B Ta6i. 18.3, 1 Ha 3TMKEeTKe C 06paTHOI

CTOPOHBI ITpUbOPa.

12



5.5. CTpykTypa ynpaBnsiowero MeH

I'maBHOe MeHI0 npubopa BepkyT-ETX COCTOUT U3 TPEX MOAMEHIO (Iajiee — MEHI0), IIePEeKIIUEHe MEKIY

KOTOPBIMM OCYILIECTB/ISeTCS IIpM Ha’kaTUM Ha KJIaBUILMU F1 (bepkyT-ETX HacTpoiikn), 2 (bepkyT-ETX

NHCcTpyMeHTHI), i

(bepkyT-ETX M3smepeHus).
1. Bepkyt-ETX HacTpoiiku.

EE — SR - <—40dBmm__ 18:04

Bepryr—ETX
HacTtporkm

MNapaMeTpy CeTH

MNapaMeTpy HMHTEpPercoB
YcTtaHoBkM npubSopa

MNpofrm
fMor

Hactpobike  MHoTpymenTe  Mamepenus

PucyHok 5.5. Merto «bepkym-ETX Hacmpolikus

2. bepkyT-ETX UHCTpYyMEHTBHI.
] 10G ER - 0.5dBm_ 06:58

bepryrt-ETX
HHCcTpyMeHTH

MapuwpyT
DNS
ARP mMoHuTOp
TCP knmeHT
Wnekg

HacTpolikk  MHCTPymMeHTH  MsmMepeHuA

PucyHok 5.6. Merio «bepkym-ETX UHcmpymeHmbi»

3. bepkyT-ETX M3mepeHus.

=l —— —— - 22:59

Bepryr—ETX
WzmMepeHnn

CnoxHeia Tpaguk
BERT
Baprauma zanepXkm
NeHepaTop Tpagpuka
CrtaTHcTHrka
CoxpaH. paHHwe

HacTpolikk  MHCTPymMeHTH  MsmMepeHuA

PucyHok 5.7. Merto «bepkym-ETX UsmepeHus»
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5.6. CocTosiHMe TecTUpOBaHUSA

B Tabimiie pe3ynbTaTOB OOJBIIMHCTBA TECTOB eCcTh cTobel «CocTostHMe» («COoCT»), B KOTOPOM BBIBOAMUTCS
MHGOPMAIUS O COCTOSIHUM TECTUPOBAHMSI.

ES 10G 5E - —-2.0dBm  20:34
TecT KOHpMrypaumu: cepeuc 1
# IR .MG6/c FTD.mc FD¥.mc FLR.¥ CocT
Tect CIR
1 1000 Q.00 Q.00 0,00 Ok
Tect CIR/EIR
Gr 11,00 Q.00 Q.00 0,00 Ok
Traffic policing
Gr 13.50 Q.00 Q.00 0,00 Coin

CrapT < i Coxp, 3arp,

PucyHok 5.8. Pesynemamsi mecma koH@uypauuu

«OK» TecT ycrenrHo 3aBepiéH.

«Cboii» Bo Bpems TecTa IMpou3011Ia OLUIMOKA.

«OT™M» TecT 6bUI OTMEHEH IIOTb30BaTeNeM: B IIpoliecce BBHITIOJIHEHUS TecTa OblIa HaxXaTa
knaBumia «CToI».

«[Tpep» Tect 6511 IpepBad. HampuMmep, mmpomnasio coefyHeHNe C TeCTUPYyeMbIM 000pyIOBaHMEM.

«H/O» TecTupoBaHNe Ha4YalI0Ch, OHAKO JAaHHbIE HA [IPUEM ellle He ITOCTYIIUIIN.

«<Kmy» TecT B 0uepeny Ha BBITIOJIHEHME.

«Hact» BrimosiHsIeTCsl HacTpoiika mpmubopa. DTO COCTOSTHME BO3HMKAET Iepes cCoCTosiHMeM «TecT».

«Tect» TecTpoBaHMe NMPOBOANUTCS B AHHBI/I MOMEHT.

14



6. Hactpoiiku

6.1. Napametpbl ceTu

EaE 1000 — - 02:55
MNapameTpw CeTH
TecTt
DHCP Bwikn
IP appec 192,168,10.2
Macka nopceTn 255,255,.255,.0
Wawz ©,0,0,0
DNS ©,0,0,0
TecT LAM

PucyHok 6.1. MeHio «[Tapamempsi cemu»

ITopT Br16op nopra aJi1 HacTpoiKu: TecToBblit may LAN.

DHCP [Tpn BrmoueHnun stoit dyHkuum IP-agpec moprta, macka moncetu, IP-ampec nutosa

u IP-ampec ysna, KoTopbiii comepkut 6azy DNS, OymyT IpemoCTaB/IeHbl TeCcTepy
cepsepom DHCP aBTOMaTMyecku.

IP-anpec [P-anpec niopra (TecroBoro mwiu LAN), mapamMeTpsl KOTOPOTO HACTPauBaKOTCS.
YcraHoBuTh [P-aipec MOKHO OZHUM M3 IBYX CIIOCOOOB:
— BBecTu IP-agpec BpyuHyO (IIpM STOM ITIYHKT MEHIO
HaXOOUTbCSI B COCTOSTHUM «BBIKIT»);

— momyuntb IP-agpec mo mporokosry DHCP, BbiGpaB myHKT MeHIO «DHCP»

F2

n

HaXXaB Ha K/IaBUIIY

2 CexyH[I.

IOJKEH

(«BKJT»): TIOMTyYeHHBIN agpec 6yaeT KOPPEKTHBIM,

eC/in OT06pa3I/ITC${ B IIYHKTE MEHIO <<IP—a,E[pEEC» 10 MCTeYeHU! He 6ojiee yeM
1-

Macka nomceTu Omnpenensier, Kakast yacTb IP-afpeca, yKa3aHHOTO B IIPEAbIAYIIEM ITYHKTE, OTHOCUTCS

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

[Inro3 [P-axpec mutio3a.

DNS IP-ampec y3/1a ceTu, KOTOPbIi comepkuT 6a3y maHHbix DNS.

Ipumeuanue: 1P-agpec nuto3a u IP-ampec y3ia ceTu, KOTOPBI comepskuT 6asy maHHbIX DNS, 3amaiorcs

He3aBMCUMMO OJIS KaXXO0To IopTa.
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6.2. Napametpbl MHTEpdeiicoB

I 100 — - 23:00

MapamMeTpe WHTEppencoB

HHTeppeinc BEES

Pexim AeTocorna, {1G)
MAC appec 00:21:CE:10:03:31

ABTocorn.
YLAM
MPLS
TecT LAN

PucyHok 6.2. Merto «[lapamempsi uHmepgelicos»

WnTepderiic Bri6op nnTepdeiica ajist HACTPOKU
Pesxum Br160p peskmma paboThl MHTEpdeiica:
e 10G: gnsg nmopra 10G ¢ mogynem SFP+ ycraHaBnuBaetcs ckopocTb 10 I'6ut/c;
e 10G (WAN): WAN-peskum — BapuaHT 10G Ethernet, aganTupoBaHHbIN AT pabOTHI
B ceTsax OC-192;
e Aptocora. (1G): pexxum aBTOCOT/IacOBaHMs Ajis mopTa 1G;
e 1000/100/10: ycranoBKa (purcupoBaHHOI ckopoctu 1000 M6ut/c, 100 M6ut/c mmm
10 M6wuT/c gyis mopTta 1G.
IMpu BI6OpE «ABTOCOTI. (1G)» CTAHOBUTCS AOCTYITHBIM ITYHKT MEHIO «<ABTOCOTJI.».
MAC apgpec MAC-anpec nopta (A winu LAN), mapaMeTpbl KOTOPOIO HaCTPauBaIoTCsI .

ABTOCOTI. ITepexon B MeHIO «<ABTOCOI/IaCOBaHME.
VLAN ITepexon B MeHI0 «VLAN».
MPLS ITepexon B MmeH0 «MPLS. ViHTepdeiic A».

6.2.1. ABTOCOrnacosaHue

Bl 100 —— - 11:28
ABTOCOMN.
1000 ALY
100 Brn
1¢ Bkn
Brikn Brn

PucyHok 6.3. MeHto «AsmocoznacosaHue»

st YCTaHOBKM CO€OMHEHUS C TECTUPYEMbIM O60py,£[OBaH]/IEM B peXXmmMe aBTOCOTI/IaCOBaAHMS HeO6XO,E[I/IMO

BbI6paTb npearnodmuTaemMbie CKOPOCTU COeAMHEHMA C IIOMOIIbIO K/JIaBUIIT F1 n e .

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

aJipec IopTa, yKasaHHbI B MeHI0 «VIHpopmaIms».
16



CoenyHeHue 6Y,ZleT YCTAaHOBJIEHO TOJIBKO B TOM C(J/y4yae, €C/MM Ha IIPOTHMBOIIOJIOKHOM KOHIIE TakKXKe
MCITIOJIb3YEeTCS aBTOCOI/IaCOBaHMe, M KaK MMHMMYM OOHA IpearnouynTaeMasa CKOPOCTb COBIIagaeT. CoenuHeHue
YCTaHaB/IMBAETCA Ha npennoanaeMoﬁ CKOPOCTH, MaKCUMaJIbHOM IJIsT obonx YCTpOﬁCTB.

6.2.2. VLAN
Bl — — - 01:28
VLAN
VLAN
ID 4095
Mpuoputer ©
4094
Mpuoputer ©
4093
Mpuopurter ©
Braren 1 2 a
PucyHok 6.4. MeHto «VLAN»
VLAN Bs160p KosmMuecTBa METOK: 1-3, BBIKJL.
ID 12-6uTHblit ugenTuduratop VLAN, npeactasiseTr co6oit unciao ot 0 mo 4095. OgHO3HAUHO

onpenensietr VLAN, koTopoil npuHagiaexut kagp. Hynesoe 3Hauenne VLAN ID nokassiBaer,
YTO JAHHBI Kagp He HecéT mHbopmauuyu o VLAN, a comepskuT MHPOpPMAIMIO TOJBKO
o npuopurere. Eciy 3Hauenue VLAN ID ycTaHOB/IEHO paBHBIM 1, TO IIpU IIPOXOZe Yepes IopT
ceteBoro kommytatopa 3HaueHue VLAN ID nns atoro kagpa OymeT yCTaHOBJIEHO PaBHBIM
VLAN ID nopra.

[Tpuopuret ITone, koTopoe ompexensieT mpuoputeT Tpaduka. CymectByeT 8 3HaueHMit ipuopureta ([9]),
COOTBETCTBYE MEXIY TPUOPUTETOM U TUTIOM TpaduKa MpeacTaBieHo B Taba. 13.1.

6.2.3. MPLS
s ——— —— - 01:09
MPLS
Mprem
Rapec LSE: 0,0,0,0
lNepenaya He cHOHMEYPHPOBAaHA
NpLéM HEe CHOHPUMYPMPOBaH
PucyHok 6.5. MeHto «MPLS»
ITepenmaua ITepexop B MeHI0 «Ilepemauar.
[Tpuém [Tepexop B MeH10 «[IpaBuiia nmpuémanr.

Taxske Ha 9KpaHe oToOpakaroTcs nmapametpsl MPLS, 3amanubie B MeHIo «[Ipuém» u «[lepemauas.
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E=d - ER -

—27.4dBm  12:33

MNepepava

MNpasuno

IPF nopcetwn
Macka nopceTH

Agpec LSE RO

Brkn
0.0,0,0
255 ,255,255.0

CTek MeTOK

PucyHok 6.6. MeHio «[llepedaua»

Apnpec LSR IP-ampec MHTepdeiica MapIIpyTU3aTOPa, OCYIIECTB/ISIONIEr0 KOMMYTALMIO II0 METKaM,
K KOTOPOMY HOJK/IIOUEH Mpuoop.

[TpaBwmio BriioueHne/BbIK/IIOUEHE TTPABM/Ia Ha OTIIPABKY MIakKeTOB B MOACETh, [TapaMeTpbl KOTOPOIi
3aJ1a10TCS HIDKeE.

IP nopcetu IP-anpec nnoncetu.

Macka nmogcet | Macka moaceTHu.

CTexk MeTOK ITepexon, B MeHIO «CTEK METOK».

Ed —— ER —27.4dBm 12:34
CTek MeTOK
2
MeTrka 9
MPLS COS5 ©
TTL 128
MeTtrka 9
MPLS CO5 ©
TTL 128
MeTtrka 9
MPLS CO5 ©
TTL 128
Brirn 1 2 3

PucyHok 6.7. MeHio «Cmek Memok»

Koi-Bo MmeToOK

Br160p KomuecTBa MeTOK (OT 1 10 3), KOTOpOe OyeT mo6aB/IeHO B ITepeiaBaeMblii ITaKkeT.

MeTtka

3HaueHMe MeTKU.

MPLS COS

Kiacc o6cyskMBaHuS IakeTa.

TTL

Bpems k13HM aKeTa C METKOJ.

18



EEd — ER — —27.4dBm  12:35

MNpaBuvna npuema

Kon—eBo metTor

Meteka 1 ©
MeTrka 2 ©
MeTtka 3 ©
Brikn 1 2 3

PucyHok 6.8. MeHto «[lpasuna npuémax

Kom-Bo meToK

Bb160p KOJImyeCTBa METOK B IIPMHMMAEMBIX ITaKeTaX.

Mertka 1, MeTka 2, MeTka 3

3HayeHMe MeTKI.
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6.3. YcTaHOBKM npubopa

6.3.1. Hactpoiika aucnnes

EaE 1000 — - 03 45

fuvcnnen 1 np.

B 14 %
Aprocte HEE

3eyk knaeuvu  Bokn

PucyHok 6.9. Merr «flucnaeli u np.»

SIpROCTb MHIMK.

Vi3MeHeHMe SIPKOCTY CBETOMOIHBIX MHAMKATOPOB JIMIIEBOI IaHe M KopIryca rmpubopa.

SIprocTh

Vi3MeHeHMe SIPKOCTY ITOACBETKY 9KpaHa.

3BYK KJIaBUIII

BxiroueHne/BbIKIIOUEHME 3BYKA HAXKATHST KIIABUIIL.

6.3.2. OCHOBHbI€ HaCTPOMNKHM

EEd — ER — —27.4dBm  12:42

OCHOBHHE HACTPOHMEM
Aawk EUS

flata 20-01-2011

12:42:50

PucyHok 6.10. MeHro «OCHOBHbIE HACMPOUKU»

SI3BIK CMeHa s13bIKa MHTepderica.
Jata VYcTaHOBKa OaThl.
Bpems YcTaHOBKA BpeMEeHMU.
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6.3.3. CUHXpOHU3ALMA BPEMEHU

I cuuxponmsauyum Bpemenn? B mpubope bepkyr-ETX mcmnonbsyercs npotokoa PTPv2, peann3oBaHHbI
B cOOTBeTCTBMM cO cTaHgapToMm IEEE 1588. ®yHKIMS CMHXpOHM3ALMM BpeEMEHM I103BOJISIET TMOMYYUTh Oosee
TOYHbIE pe3yJIbTaThl OHOHAIIPABIEHHOIO TECTa MPU aHaIM3e 3a7epskku 1Mo Mmetoauke RFC 2544, a Takxke Ipu
TeCTMPOBAHMM B COOTBETCTBMM C peKoMeHmaImel Y.1564 u mpoBemenuu tecta «IIpukas 870».

E=d 1000 LA ETE 1g o7

CHHXPOHH3EIL|,P‘IFI BpeMeHH

Bunonnuarte [JIE]

MHrkancynsuma UDP
IP mactepa ©.,0.0.0

Pexim EZE
JoMen 9
HHpopmauma
Her la

PucyHok 6.11. Menro «CuHxpoHU3AUUS 8peMeHU»

WHkancynsaums Bri6op tuna nukancyasiuu: UDP umu Ethernet.

IP macTepa IP-anpec cepBepa TOUHOI'O BpEeMEHMU.

Pexxum Bri6op pesxkuma paboTsl mpotokosna PTPv2: E2E win P2P.
JomeH Homep nomeHa.

Mudopmanys [Tepexon B meHi0 «HpOpMaIs».

IToce BBINIOTHEHMS BCEX HACTPOEK U ITepexosa B MeHIo «/H(popManys» Ha 9KpaHe 0TO6PasuTCs COObLeHme
«OkMugaHue CUHXPOHM3AI[MM», KOTOpOE O3HA4YaeT, UTO IPMOOpP IIBITAETCS BBIMOJHUTD CUHXPOHM3ALNIO
CUCTEMHOIO BpEeMEeHM C CepBepoOM TOUYHOrO BpeMeHM. B ciiyuae YCIeIIHOM CMHXPOHM3ALMM Ha SKpaH Oymer
BbIBeIeHa MHGbOPMaIys 0 HaCTPOiiKax cepBepa TOUHOro Bpemenu (Master) 1 ocHoBHOTO cepBepa (Grandmaster).

Bl 1000 —— - 18:11

CHHXPOHHBEILI,HFI BpeMeHA

Mactep: 00:18:63:FF:fe:00:bl: d
CHeneHHne: —Q 000000006 sec
Japepxka: Q0 , 000001072 sec

IpaHagmMacTep

ID: 00:18:63:FfF:fe:00:bl: d
MpuoputeT—-1:128 lMpuoputeT—2:128
WMcTouHMK : BECTPOSHHBHA OCLMANATOR

PucyHok 6.12. IHgopmauus 0 CUHXPOHU3AUUU 8peMEHU

4 dyHKIMS He BXOAUT B 6a30BYI0 KOHDUTYpaIuio, JOCTYITHA K AOMIOJHUTETbHOM 3aKase omuyy XPTP.
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6.3.4. Undpopmauusn

E —— ER — —27.4dBm 12 43
HHpopmaumna
MCU v, 0,0,.5-4
575 FPGA w.9.1.11
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 00:21:CE:10:00:22
{c) MetpoTek
WHbopmaya Bpema

PucyHok 6.13. SkpaH «MHpopmayus»

MCU Bepcus nnporpammsr MCU.

SYS FPGA Bepcus mukpoxkogna system FPGA.

EXP FPGA Bepcust Mukpokoga expansion FPGA.

BOOT Bepcus 3arpysumnxa.

FILES Bepcus daitnoBoit cucTeMsl.

HWREV Bepcust MaTepuHCKOJ IU1ATHI M IJIAThI pacIiMpeHUs.
S/N CepuiiHblit HOMeED.

MAC A MAC agpec miopTta A.

MAC LAN MAC azpec nmopta LAN.

Hp]/[ Ha>XXaTU¥ Ha KJIaBUIILY

F2 («BpeMmsi») ocylecTBsIeTCS ITepexof] K 9KpaHy «BpeMst paboThI».

Tekyiee

BpeMH paGOTbI an60pa OT MOoCJIeAHEero BKIIIUYEHMA 10 HaCTOAIero MOMeEHTa.

[Mpenpigyiee

BpeMH paGOTbI an60pa OT NMpeabIAyuiero BKIINYEHMA 00 IIpeablaAyniero BbIKJII0YeH .

6.3.5. Undpopmauusa o SFP+/SFP

— ———— X - 13:12

HHpopmayuna o SFP

MpovaeoguTense HG GENUIME
Mopens MXPD-2435
Pexmme 1000BASE-LX

Mopgnepxka DDM fla
TX Power —41.0dBm
RX Power —26.2dBm
SFP+ SFP

PucyHok 6.14. SkpaH «MHpopmayus o SFP»

IIpousBoauTeEND IMpoussoputens SFP-monpyss.
Mogeinb Mogens SFP-Momys.
Pesxkumbl IMognepskuBaeMble peskMMbl paboThl SFP-Momyist.
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IMopnepkka DDM IMommepskka @GyHKUMM  1MGPOBOTO KOHTPOJSI IapamMeTpoB
MMPOM3BOAUTENBHOCTU SFP-Mopmyis.

TX Power MoIIHOCTD TNepeaaTInKa.
RX Power MOIIHOCTD MPUEMHMKA.
IIpu HaxkaTUM Ha KJIaBUILINU B (2 IIPOVICXOIUT BbIOOP MOPTA, AJISI KOTOPOTO BHIBOAUTCS MH(GOpMALUS:

10G (SFP+) i 1G (SFP).

6.3.6. Akkymynarop

EEd — EE — —27.4dBm 12 50

AKKYMYNATOP

TemnepaTypa 50 °C
Hanpaxenne 10200 mB
Tok 1469 mA
EmkocTe 3800/3800 mAu
Bpema zapapa 2211 c

PucyHok 6.15. IkpaH «AKKyMynssmop»

Ha akpane oto6paskaeTcst MHGOPMAIMS O COCTOSTHUM aKKyMyJ/IsiTopa: Temieparypa (°C), HanpspkeHne (MB),
TOK (MA), TeKyllasi/MakCMMaabHasi €EMKOCTb (MAY), BpeMsl 3apsiia — BpeMs, Npollefliee OT Havyana 3apspa
akkymyssTopa ().

6.3.7. YnpaBneHue onuuamMm
Ommuamu saBasioTcst GyHkuuyu mpubopa bepkyT-ETX, mocTymHble Ipy AOMOTHUTETbHOM 3akase. s
aKTMBAIMU OTIIMIA K04, CTeHepMPOBAaHHbIN J/151 yKa3aHHOT'O CepUitHOT0 HoMepa Npubopa, He06X0IMMO BBECTU

HEeIMOoCPeCTBEHHO B IMpubope B MeHI0 « OTIIMM» MITK C MCITOIb30BaHMEM KOMAaHIbI YIAJTEHHOTO YITPaBAeHUS «ats»
(cm. pasgen 14). CIiCOK OMLMIi TOCTaBKY HpeAcTaBieH B Tabmuie 18.4.
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6.4. Npodunu

B npu6ope BepkyT-ETX MOXKHO cO30aBaTh MpoGUIM HACTPOEK, YTO MO3BOJISIET OBICTPO BBIMOJHITh HACTPOIKY
OCHOBHBIX TECTOB U CeTeBbIX MHTeP(dEICOB IIpY MTPOBEIEHUN TECTUPOBAHMS.

EE —— ER - —27.4dBm  12:53

MNpognm
HWMAa npopuna Bpema coxpaHeHWA
profilel 20-01-2011 12:52:55
2

SN OO AW

[

CoxpaHUTE JarpysuTe Ypanute

PucyHok 6.16. Mento «lpogunu»

Kaskmpiii mpoduib HaCTpOeK BKIIIOUAeT B cebs:

— HAaCTpOJKM TOIIOJIOTMIi, 3arOJIOBKOB M pasMepoB KaapoB mjsi TecToB RFC 2544, Y.1564, BERT,
MaKeTHbIN IXUTTEP, TECTOBbIN MOTOK, a TaKKe MHAMBUIYaTbHbIe HACTPOMKM [IJISI KAXKA0TO U3 9TUX
TEeCTOB;

— HaCTPOMKU ceTeBbIX MHTEPGEIiCoB;
— Hactpoiiku [P-ytunnt: axo-3anpoc, mapmpyt, TCP-knueHT.
Onst cozganus mpodwiiss HACTpPOeK HeoOXOAMMO BBIIIOJHUTH JKejlaeMble HACTPOIKM, TEepeiiT B MeHI0
«[Ipodunu», 3agath UM TPOGWIIST 1 HasKATh Ha KIABUIITY 2 («CoxpaHUTDb»).
[ns1 3arpy3KM COXpaHEHHOTO MPOGUIIS UCTIONb3YeTCs KJIaBuIla i («3arpysutb»).

KomaHibI yIaaéHHOTO YIIpaBaeHus 151 paboThI ¢ TpOoGUISIMIY HACTPOEK OIMMCAHbI B pasmene 14.
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6.5. NpoTtokonuposBaHue cobbiTUM (Jlor)

CucremMa HPOTOKOJMPOBAHMS COOBITUII OOECIIeuMBaAeT BBIBOJ COOOINEHMII O MPOU3OMIEAIINX COOBITUIX
B MeHIO «JIOT», a TaK’Ke B KOHCOJIbHbBIV TEPMMUHAJT ITPYU NMOJKIIOUeHUM K Tpubopy uepe3 USB-uHTepdeiic u npu
yAan€HHOM ynpasienuy o nporoxony TELNET.

K mpoTokonmMpyeMbIM COOBITUSIM OTHOCSITCSI:

—  3amyCK/IpepbiBaHMeE TECTa;

—  BKJIIOYEeHMe/BBIKIIOUeHMe peskuma «lllneitd»;

— M3MeHeHMe COCTOSTHUSI COeAMHEeHUS;

—  JCIIOJb30BaHMe Mpubopa IJis yIaJTEHHOTO TeCTMPOBAHMS;
—  BK/IIOYeHMe/BBIKII0UeHMe TIpubopa;

—  HM3KWui 3apgamg 6arapen.

B ciryuae BO3HMKHOBEHMS OTHOTO U3 IIEPEUVC/IEHHBIX BBIIIE COOBITHUI B KOHCOIbHBIN TepMUHAJ/MeHI0 «JIor»

OyIeT BbIBEIEHO COO0IeH e BUOA:
<paTta> <Bpema> <coobueHue>

Hampumep, npu BrIoueHuy pexxuma «lIllneiicd» 2-ro ypoBHS B KOHCOJIbHBIN TEPMUHAI OYIET BHIBEIEHO
coobueHne:

2009-10-05|106:33:31| [loopback layer 2 on

‘ OaTa | EpeMA | coobienue

PucyHok 6.17. CoobweHue o skmoyeHuu pexcuma «Llinedg»

ITo ymosmuaHuio BbIBOJ, coobieHuii yepe3s USB-unTtepdeiic u mo nmporokony TELNET orkmouéH. BeiBop
COOOIIEHNT MOKHO BK/TIOUUTh/OTKIIOUUTD C ITOMOIIIbI0 KOMaH bl yAAJEHHOTO yIipaBaeHus «log on/off».

E=d — ER — —27.4dBm  12:56

Mor
2011-00-20 12:43:55 BERcut-ETX: power oh

QurcTuTe PesyneTaTu

PucyHok 6.18. Menro «/loe»

F1 F4

Knasuira («OUUCTUTH») CITYKUT IJIST OUUCTKYU cofepskumoro 6ydepa. [Ipy HasKaTUM Ha KIABUIITY
(«Pe3yibTaThl») OCYIIECTBJSIETCS Ilepexol B MeHI0 «Pe3ymbTaTel» [JIS  COXpaHEHUSI COOOILIEeHMIA
o mpou3omenmmx co6piTusX. COOGIIEHNSI TaKKe COXPAHSIIOTCS MPU COXPAHEHMM DPe3yIbTaTOB M HACTPOEK

1100020 TecTa.
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7. Bepcum nporpaMMHoOro obecneveHms

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

1. Bepcus IO, comepskamiass 6a30BbIii HAb6op omiumit u TecT mo Ilpmukasy N2870 MuHuctepcTBa
MG POBOro pasBUTHS, CBSI3U ¥ MaCCOBBIX KOMMYHMKauuit Poccuiickoit ®emepanny ot 19.12.2019,
3a ucknouenuem omuuii XMM n XCAP. Cnmcok TeCTOB IMPUBEAEH HA PUCYHKE HIDKE.

wEm — —— - 08:40| mEEm —- — - 20:42
BERcut-ETX+1 BERcut-ETx+1
HHCTRpYMeHTH WamMepeHUA
RFC—2544
MapupyT BERT
DNS NakeTHHA ARWUTTEpR
lineig eHepaTop Tpapvka
CtaTucTHKa
CoxpaH. pgaHHwe
Mpurkaz 870
Hactpolik  MHETPUMEHTH — MaMepeHMA HacTpofikn  WHCoTpuMenTe  MamepeHia

PucyHok 7.1. Cnucok uHcmpymeHmos u mecmos 05 gepcuu 10 ¢ mecmom no [lNpukasy N°870

2. Bepcus II0, copepskaiasi 6a30BbIii Ha6op ommuii U TecT mo pekomeHmauuu ITU-T Y.1564,
3a uckmoueHuem omunii X870, XBERT, X]JT, TG. CriMCOK TeCTOB MIpUBEIEH HA PUCYHKE HIKe.

EE 1000 —— - 03:00] | ——— —— - 00:30
BERcut-ETX+1 BERcut-ETx+1
HHCTpYyMeHTH Uamepernn
RFC-2544
MapupyT Y.1564
DNS BERT

MpocmoTp kagpoe CratvcTHra

llneingp CoxpaH. paHHwe

Hactpoik  WHoTpuMeHTH  MamMepeHmA Hactpolikl  MHoTPUmeHTH  MaMepeHuA

PucyHok 7.2. Cnucok uHcmpymeHmos u mecmos 015 sepcuu 10 ¢ mecmom no pekomeHdayuu Y.1564

Bepcus 10 ycraHnaBnuBaeTcs Ha MpenIIpUSITUM-U3TOTOBUTEIIE COTIaCHO 3aKa3y U OIpele/IéHHBIM OITLIVSIM.
IMonp30BaTEeb MOXKET YCTAHOBUTD IPYTYIO Bepcuio IT0 caMOCTOSITENTbHO, 3aIIPOCUB €€ B CITykKOe TeXHMUeCKOii
nopmepxkkn (cMm. paspen 17). Ilepexonm ¢ opmHoii Bepcum IIO Ha APYTYI0 BBIMOMHSETCS MO WHCTPYKUIUU,
NIpUBENEHHOI B paspene 12.
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8. UHcTpyMeHTDI

TecTbl, ONMMCaHHbIE B JTaHHOM pasjesie, HeoO6XOAMMbI IIpU MTPOBEIEeHNY IMArHOCTUKY B CETSIX, COmepiKalInx
YCTPOJMCTBA, OCYIIECTBSIONIME KOMMYTALMIO M MapIIpyTM3alMio IepedaBaeMbIX MaHHbIX. C MOMOIIbIO
peanusoBaHHbIX B mpubope TCP/IP TeCTOB MOKHO OOHAPYKUTD IPO0OJIeMbI, CBSI3aHHbIE C KOH(GUTYpaleil ceTu,
y6eauThCsI B CBSI3SHOCTY KaHala MEKIYy y3/aMy CeTH, OTPeaeUTh MapLIPYThl CIeI0BaHMS JaHHbIX, IPOBEPUTH
PaboTOCIIOCOGHOCTD M OLIEHUTD 3arPY;KEHHOCTb KaHAJIOB MTepeayult JaHHbIX.

8.1. Oxo-3anpoc (Ping)

WHCTPpYMEHT «DX0-3ampoc»® IT03BOJIIET IIPOBEPUTh pPabOTOCIIOCOOHOCTh KaHA/IOB Iepefaul JaHHbIX
Y IPOMEXYTOYHBIX CETEBBIX YCTPOICTB.

B mpoiiecce TecTMpoBaHMS 3aJaHHOMY Y3JIy CETM ITOCBLIAIOTCSI 3aIIPOChI M (MUKCUPYIOTCS MOCTYIIAIOIINE
oTBeThl. [To pe3ynbTaTamM aHanmm3a GOPMUPYETCS CTATUCTUUECKUI OTUET.

IJ1st IpoBeeHMs TECTUPOBAHMUS HEOOXOIUMO:

1. TIoAKITIOUNUTH IPUOOP K TECTUPYEMOI CETU B COOTBETCTBUM CO CXEMOJA, IPUBEIEHHOI HIKE.

nopt 1G/10G

PucyHok 8.1. Cxema noOkatoueHuUs
2. HacTpouTsb ceTeBOe nmoAkaoueHue (CM. pasgen 6.1).

3. IlepeiiTu B MEHIO «2X0-3ampoC».

E= — SE — {—40dBmm 1./7:30

Ixo—zanpoc (192,168.1.1)

CrapT CraTucTura Hactpobikw  Coxp,/3arp,

PucyHok 8.2. MeHto «3x0-3anpocs

F1 («Crapm) 3aryck TecTa.

F2 («CraTucTHKa») [Tepexop k skpany «CTaTUCTUKAY.

3 («HacTtporikn») ITepexon B MeHI0 «HacTpoliky 3X0-3arpocar.

F4 («Coxp./3arp.») Ilepexo[ B MEHIO COXPaHEHMS Pe3y/IbTaTOB TeCTa.

> OYHKLMS HE BXOAUT B 6a30BYI0 KOHMUIYpaIIMIO, JOCTYITHA IIPK TOIOTHUTEIbHOM 3aKase omiyu XIP.
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4. HacTpouTh napameTpbl TECTUPOBaHUS B MeHI0 «HacTpoIKM 3X0-3aIrpocar.

EE — SE - <—40dBmm__ 1./:34

HacTpoirm axo—zanpoca

192.168.1.1

Pazmep naketa 56
Konuuecteo ©
Bpema owmupaHua 1000

Mayza 1000

PucyHok 8.3. Mento «Hacmpoliku 3xo-3anpoca»

IP ampec [P-agpec y3ma, JOCTUKMMOCTb KOTOPOTO HEOOXOAMMO ITPOBEPUTD.
Pasmep nmakera Pasmep ICMP-mnakera B 6aiiTax.
KonnuectBo KonmmuecTBO oTmpaBiasieMbix makeToB: oT 0 mo 9999. Eciu BbIOpaHO HYyJIEBOE

3HaUYeHMe, MaKeThl OyIyT OTIPABISTHCS O TEX ITOP, TTOKA He OyIeT HaskaTa KIaBuIa

a («Ctor»).

Bpems osxkuganus

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

ITaysa

Bpemst MeXKTy OTIIpaBKOJ ABYX IOCAEA0BATEIbHbIX 3aIIPOCOB, B MC.

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

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

Ha 9KpaH OyayT BbIBEIEHbI CTPOKM, COfIepsKaliie CIeayoyio nHbOpMAaIINIo, CIeBa HapaBo:

pasmep ICMP-makera;

- IP—aL[pec Yy3/1a C€TU, OTBETUBILIEI'0 Ha 3X0O-3aIIpoC,

HOpH,Z[KOBbIVI HOMED I1aKeTa,;

— BpeMs MeXny OTHpaBKOﬁ 3arpoca 1 1nojiyueHuem OTBeTa.

IMpumep pe3yabTaTOB TECTUPOBAHMS MPEICTAB/IEH HA PUC. 8.4.

EE — SE = <—40dBmm _ 1/:34

Ixo—zanpoc (85,142,45,242)
06 B from 85,142,45,242¢ n=1 time=5315 ns

Gl
56
56
Gl
56
Gl
o6
5E
Gl

B from 85,142,450, 2421
B from 85,142,45,242;
B from 85,142,450, 2421
B from 85,142,450, 2421
B from 85,142,45,242:
B from 85,142,450, 2421
B from Bh,142, 45,242
B from 85,142,45,242:
B from 85,142,450, 2421

n=2 time=5396 ms
n=3 time=5370 ns
n=4 time=5331 ms
n=h time=5415 ms
n=6 time=5388 ns
n=7 time=5470 ms
n=8 time=5534 ns
n=4 time=5508 ns
n=10 time=5612 ms

15 packets transmitted, 10 received, 5 packet loss
mindavgsmax: 5315/h433/0612 me

Crapt CTaTucTuRa Hactpolik  Coxp,/3arp,

PucyHok 8.4. Pe3ynbmamsl mecma «3x0-3anpocs

Mo pesynbTaTaM TeCTUPOBaHMs GOPMUPYETCS CTATUCTUYECKUIT OTUET (CM. pUC. 8.5).
B cratucTtuke otobpaxkaercs uHGOpManys 0 MUHMMAJIbHOM, CpeHEM, MaKCYMaJTbHOM BpeMEHU MEXKIY
OTIIPaBKOJi 3ampoca ¥ IOoJydYeHMeM OTBeTa, a TaKKe O KOJIMYeCTBe IepedaHHbIX, MPUHSITHIX, MOTEPSHHBIX
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M IIOBTOPHBIX (C OJMHAKOBBIM ITOPAAKOBbIM HOMepOM) nakeToB. 3HaUeHle B CTpOKe TaVIMaYT COOTBETCTBYET
KOJIMYECTBY IIAKETOB, IJIsI KOTOPbIX BPEMS OTBETA Ha 3X0-3aIIPOC 6bLIIO IIPEBLIIIIEHO.

ES — SR - {—40dBmm  1.7:34
CTtatMcTHrka 3Xo—2anpocoB
Bpema oTBeTa
MAHMMYH 89 mMc
MaKCHMyM 19 mc
cpegHee 10 mc
oTnpaeneHe 8§
nonyqeHo 8
notepado ¢ (0OX)
NoETOPHBE O
Tarmayr 4
CrapT CTATUCTHKS Hactpoliku  Coxp,/3arp.

PucyHok 8.5. Cmamucmuka mecma «3xo0-3anpoc»

8.2. Mapuwpyr (Traceroute)

VHcTpyMeHT «MapipyT»® MCIoab3yeTcs IS oIpeneleHius MapIipyTOB C/IefOBaHMs JaHHbIX U IT03BOJIIET
IMarHOCTUPOBATh JOCTYITHOCTDb ITPOMEKYTOUHBIX CETEBbIX YCTPOMCTB.
B mpoliecce TecTMpoOBaHMS YKa3aHHOMY Y3JIy CETM OTIIPABJISIETCS TTOC/IEIOBATEbHOCTh KaJIpOB, IIPU 3TOM
O0TOOPAKAIOTCS CBEAEHMS O BCEX ITPOMEKYTOUHBIX MapIIPyTU3aTOPaX, Yepe3 KOTOPbIe MPOIILIM JaHHbIe Ha MYTH
K KOHEUYHOMY Y3IIy.
11 IpoBeAeHMS TECTUPOBAHMUS HEOOXOIMMO:

1. TIoAKMIOUNUTH IPUOOP K TECTUPYEMOI CEeTU B COOTBETCTBUM CO CXeMOJi, TpUBeAEHHOI Ha puc. 8.1.

2. HacTpouTsb ceTeBOe NOAK/IOUEHMe (CM. paszen 6.1).

3. [lepetiTu B MeHIO «Mapuipyt» (cM. puc. 8.6).

E — 5SE — {—40dBmm 1.7:34

MapwpyTt ( 192,168,225,190 )

Crapt Hacrpoliku  Coxp,/3arp,

PucyHok 8.6. MeHto «Mapwpym»

F1° («Crapr») 3aryck TecTa.
ik («HacTpoiikn») [Mepexon B MeHI0 «HacTpoliku MapuipyTa».
i ITepexoj B MeHIO COXpaHeHMsI pe3yJIbTaTOB TecTa.

(«Coxp./3arp.»)

® OyHKIMS He BXOAUT B 6a30BYI0 KOHMUIYpaLUIO, JOCTYITHA IIPU AOMOJHUTEILHOM 3aKase omiyu XIP.
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4. HacTpouTh napameTpsl TECTUPOBaHUS B MeHI0 «HacTpOiku MapiLupyTa»:

EEd — 5SE — —29.6dBm  19:17

HacTporku mMapupyra

192,168.1.1

Makc. yzsnoe 30
Paamep naketa 40
Bpema oxuvgaHma 1000

PucyHok 8.7. Menwo «Hacmpoliku mapwpyma»

IP agpec [P-agpec KOHEUHOTO y371a.

Makc. y3710B MakcumaabHOe KOJMYECTBO MapIlIpyTM3aTOPOB, KOTOpPOEe MOXKET ObITh
MpONiIeHO TTaKeTaMM.

Pasmep nmakera Pasmep kanapa B 6aiiTax.

Bpems oxxupganus Bpems, 110 ucTeyeHMM KOTOPOTro 6yIeT OTIIpaBJIeH CAeAYIOMINii 3ampoc (B CIydae,
eCJIM He TIPUIIET OTBET Ha MpeAbIayIuit).

5. HaxkaTh Ha KJIaBUIIY il («CrapT»). HauHETCST TeCcTMpoOBaHMe, B XOA€ KOTOPOTO Ha 3KpaH OyAyT

BBIBEJIEHBI CTPOKM, COMlepsKallie CIeIyIONTyio MH(POpMaInio, cJieBa HaIpaBo:
— HOMep MPOMEKYTOUHOIO y3/1a;
— IP-ampec mIpOMEXKYTOYHOTO y371a;
—  BpeMs OXXMIaHUSI OTBETA.

Ecin BpeMA OKMOAaHMS OTBETa OT IMPOMEXYTOUHOI'O y3Jjia IPEBBICUIIO TaﬁMHYT, B CTpOKe pe3yJ/ibTaTOB
6YIL€T BbIBE€IE€H 3HAYOK «*»,

[IpuMep pe3yabTaTOB TECTUPOBAHUS IPECTABIEH Ha puc. 8.8.

EE —— SR - {—40dBmm  17:34

MapupyTt { 209.85,229,104 )

195,131,127,1 8 ms
10,45,72,1 21 ns
195,131,241,4 18 m=
195,131,252,4 20 m=
194,85,177,138 15 m=
216,223,42,240 41 ns
209,80,200,189 58 ms
BE,249,90,132 B2 mz
1o 209,85,248.78 63 mz
11 *
12 209,85,202,82 BB ms
13 209,85,243.81 72 m=
14 209,85,229,104 71 ms

Crapt Hactpoiku  Coxp,/3arp,

000 =] T = Ll D

PucyHok 8.8. Peaynemamer mecma «Mapwpym»
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8.3. DNS (DNS lookup)

Wuctpyment «DNS lookup»’, momck Ha cepBepe MMEH, II03BOJSeT OGHAPYXKUTh OWIMOKM B paboTe
DNS-cepBepos.

DNS (Domain Name System — cucTemMa JOMEHHbBIX UMEH) — pacrpenenéHHas 6a3a JaHHbBIX, CIIOCOGHAS
IO 3aIPOCYy, CoAepsKalleMy JOMEHHOe UMS y3J1a, cCooOIuTb ero IP-ampec.

711 IpoBeAeHMSI TECTUPOBAHMUS HEOOXOIMMO:

1. TTogRMIOUNUTH TPUOOP K TECTUPYEMOI CETU B COOTBETCTBUM CO CXeMOI1, IIpUBEAEHHOI Ha puc. 8.1.
2. HacTpouTsb ceTeBOe nMoAK/IOUeHue (CM. pasgen 6.1).

3. IlepetiTu B MeH10 «<DNS» (cm. puc. 8.9).

= 1000 5X — 04:00

DNS
metrotek.ru

IFP 0,0.0.0

Crapr
PucyHok 8.9. MeHto «DNS»
Vsen Vims y3na, [P-ampec KOTOpOro HeOOXOAMMO OIPEIeNTATD.
1P [TosryueHHBIV B pe3ynbTaTe NposeneHns tecta IP-afpec ysia, uMs KOTOPOro 3aaHO BhIIIE.

4. B myHKTe MeHI0 Y3eJ BBeCTM JOMEeHHOe MMSI y371a.

5. HaskaThb Ha KIaBUIITY ) («Crapt»). B myHkTe MeHto «IP» oTo6pasuTcs IP-ampec y3ina.

Ecim IP-agpec onpeiennThb He yIaaoCh, B IyHKTe MeHI0 [P oTo6pasuTcs HyneBoit IP-aapec (0.0.0.0).
8.4. MNMpocmoTp Kappos

8.4.1. O6wue cBepeHus
HncTpyMeHT «IIpoCMOTp KaipoB»® MMO3BOJISIET BHIMOIHUTH GuibTpaiuio Ethernet-makeToB, MOCTYMAOIINX
Ha TeCTUPYIOIINI TTOPT, MO CAeAYIOUUM KPUTEPUSIM
— MAC-anpec;
— wupeatudukatop VLAN;
— TpuopuTeT Tpaduka;

— MPLS-meTKa;

" OYHKIMS He BXOJUT B 6a30BYI0 KOHGUTYPALIMIO, JOCTYIIHA [IPY TOMOJHUTETBHOM 3aKase omiuu XIP.
8 B 6a30ByI0 KOHOUTYpaLMIO He BXOAUT. OYHKIMS OOCTYIIHA MIPU JOIOJHUTENIbHOM 3akase omiuu XCAP
u BxoauT B Bepcuio I1O ¢ TecTom o pekomeHpaumu Y.1564 (cm. pasmen 7).
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— IP-agmpec;

— Ttun npotokosa: UDP, TCP, ICMP;

— TUII Kagpa: unicast, broadcast, multicast;

— pasmep Kajpa;

— KOHTpPOJIbHAS CyMMa: BepHAas WM OMMOOUHAS.

IMocne HACTpOVKM IMapaMeTpoB (uabTpanuu (cM. pasgen 8.4.2 — 8.4.6) ciaemyeT MOOKIIOUUTL MPUOOP
K Ethernet-ceTu 1 HaxkaTb Ha KHOMKY «CtapT». [IpumMep pe3ynbTaToB 0TOOpA MMaKeTOB IMpuBeeH Ha puc. 8.10.
Ecim xazip He COOTBETCTBYET HU OJHOMY 13 GUABTPOB, MHMOPMAIIKS O €r0 COIEPKMMOM He 0TOOpaskaeTcsl.

C roMouibl0 KHOIIKM

(CraTucTMUKA/3ar0JI0BKM) BBITIOJHSETCS MepPeKIIUeHe Mexxay uH(opmMaiyeri

O CTaTUCTMKE 3aXBaTa M 3arojOBKax makeToB. MeHio «CTaTMCTMKA 3aXBaTa» OTOOpaykaeT obliee KOJIMYeCTBO
MaKeTOB, COAEPKMMOE KOTOPBIX YAOBJIETBOPWU/IO 3aJaHHBIM KPUTEPUSIM, a TakKke CyMMapHOe KOJMYECTBO

MIPUHSITHIX OAT TaHHBIX.

Bl 100 — 09:43 s 100 —— - 09:57
MNpocMoTp Kagpoe CTtaTMCTMKa 3axeaTta
proto D305 zize B4
010,265 zrc d4:3d:7e:0d4:65:1b d=t 01:00:he:00:00:16 MNakeTn
proto 0BO0 zize B4 EBant
010,868 zrc d4:3d:7e:0d4:65:1b d=t 0110080000216
proto 0300 size B4
010,968 =rc d4:3d:7e:04:65:1b det 0L:00:Be00:00:1E
proto 0300 zize B4
010,870 zrc d4:3d:7es0d:65:1b det FRIFFiffiffeffsff
proto D305 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 0110080000216
proto 0300 size B4
Crapt CTaTHoTHRS HacTpoiikm CrapT Jaronoeri

Pucynok 8.10. Menio «I[Ipocmomp kadpos» u «Cmamucmuka 3axeama»

8.4.2. Mapametpsbl hpunbTpaumm

I HacTpO¥KM mapaMeTpoB (GWIbTpAIMM ClemyeT IepeiiTu B MeHI0 «[IpocMOTp KagpoB» M HaXaTh

F3

Ha KHOIIKY — «HacTtporiku».

EEd 100 —— - 10:16

MpocMoTp Kagpoe

Hactponkn MAC punbTpa

Hactporikm ¥YLAN 1 MPLS guneTpa
Hactporkm IFP guneTpa

PucyHok 8.11. MeHro «llpocmomp kadpoe»
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8.4.3. Hactpoiiku MAC ¢punbrpa

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 8.12. Menr «Hacmpotiku MAC ¢unsmpax

ITo CRC

«BBIKI» — BBIKITIOUUTH PUIBTPAIMIO TIO TUITY KOHTPOIBHOM CyMMBI.
«OK» — ¢uabTpoBaTh MakeThl, MUMeIoIIye BePHYI0 KOHTPOJIbHYI0 CYMMY.
«Oum60Y.» — GUIABTPOBATD MAKETHI C OMKMOKAMM B KOHTPOJIbHOM CyMMe.

ITo nvHe kagpa

«BBIKJI» — BBIKJIIOUUTD GUIBTPAIIMIO 110 AJIVHE TTaKeTa.

«Bkj» — BKIIOUUTH (PUIbTpalMio MO AJjiMHe TMakeTa. [JMamnasoH IJMH Kagpa 3aJaeTcs
B IIyHKTax MeHI0 «MuH. kagp» u «Makc. kagp». Hanpumep, eciau B myHKTe «MuH. Kagp»
YCTaHOBJIeHO 3HaueHMe «0», a B MyHKTe «Makc. Kafgp» — «64», U3 BXOASILETrO MOTOKa
JaHHBIX OYAYT OTOGpaHbI ITaKeThl, AJIMHA KOTOPHIX He MpeBbIlIaeT 64 6aiiTa.

[To Tumy MAC «BbIKT» — BBIKITIOUNTD QuIbTpannio mo Tuny MAC-ampeca.
«Unicast» — BRIIOUNTDb GUIbTPALINIO ITAKETOB C AVHUYHOI agpecaliueii.
«Multicast» — BKIIOUMTD GUIBTPAIMIO TTAKETOB C TPYIIIIOBOI afpecalneii.
«Broadcast» — BKIIOUMTH GMUIBTPALMIO TTAKETOB C IIMPOKOBELaTebHO afpecalyeii.
ITo MAC «BBIKJI» — BBIKIIOUUTH GuiibTpalinio mo MAC-azpecy.

«OTnpaBuTenb» — BKIIOUKUTD GuabTpanuio no MAC-aapecy oTIipaBUTeNs, yKa3aHHOMY
B IyHKTe MeHI0 «MAC OTIp.».

«[Tomyuatenb» — BKIIOUUTH QuibTpanuio no MAC-agpecy mosyvaTessi, YKa3aHHOMY
myHkTe MeHi0 «MAC TTomyy.».

«06a» — BKIIOUUTL GuabTpauuio nmo MAC-agpecam OTHpPaBUTENS M TIOJydaTesis,
yKa3aHHbIM B myHKTax MeHi0 «MAC Otmp.» u «MAC ITomyd.».

8.4.4. Hactpoiiku VLAN n MPLS ¢unbtpa

EEd 100 — - 16:34

HacTpoikk VYLAN w MPLS guneTpa

Mo YLAN ID WHELSG

VAN ID ©
Mo VLAN PRI Buikn
VLAN PRI <

Mo MPLS Labkel Bwkn
MPLS Label ©

Mo MPLS COS5  Beikn
cos o©

Brikn Bran

PucyHok 8.13. Menr «Hacmpoliku VLAN u MPLS ¢unempa»

33



ITo VLAN ID «BBIK/I» — BBIK/IIOUNTD GUIBTPAIINIO 110 3HaUeHMIO uaeHTudburaropa VLAN.
«Brkm» — ¢@uabTpoBaTh IakKeThl €O 3HaueHueM wupaeHTudukaTopa VLAN,
COBITAJAIOIIMM C 3aJaHHBIM B MyHKTe MeHI0 VLAN ID.

ITo VLAN PRI «BBIK/I» — BBIKIIOUNUTD GUIBTPAIIMIO [0 3HAUEHUIO IIPUOpUTETA TpaduKa.
«BKiI» — GOMIIbTPOBATh MAKETHI CO 3HAUEHMEM MPUOPUTETA TPpadhMKa, COBIALAIOIIM
C 3aJaHHbIM B NyHKTe MeH10 VLAN PRI.

ITo MPLS Label «BBIKJI» — BBIKJIIIOUUTD GUIBTPALINIO 10 3HaUeHMI0 MPLS-MeTKH.
«Brkm» — BKIOUMTH (QUIbTpaLMI0 IIaKeTOB CcO 3HaueHueM MPLS-meTky,
COBITAJAIONIMM C 3aJaHHBIM B ITyHKTe MeHio MPLS Label.

ITo MPLS COS «BBIKJI» — BBIKJIIIOUNUTD GUIBTPALIMIO [0 3HAUYEHMIO KJIacca 00CTyKMBaHMS ITaKeTa.

«BK/I» — BKIIOYUTH (QWIbTPALIMIO MAKETOB CO 3HAYEHMEM KJIacca O6CTyKMBaHMUS,
COBMAJIAIONIMM C 3aJaHHbBIM B IyHKTe MeHio COS.

8.4.5. Hactpoiiku IP punbrpa

E 100 —— - 18:37

Hactporrkn IFP pmneTpRa

OTnpaBuTenk
Mo npoteokony Bkn
Mo nopty lMonyuartens

Mo IP ToS Bkn

lononHMTensHwe HacTporkd 1P
Src IP range: 000,000, 000, 000000, 000, Q00 000
ToS: Q000 Protocals 000
D=t ports: Q0000 - QOO00

Brikn Ornpagutene  MNonydaTens 08a

PucyHok 8.14. Mento «Hacmpoliiku IP ¢punbmpa»

ITo IP-agpecy

«BBIKJI» — BBIKIIOUMUTH QUAbTpaIuio o IP-azapecy.

«OTmpaBUTENb» — BKIOUKUTH QuiabTpanuio no IP-aapecy mim auanasony IP-ampecos
OTIIpaBUTEJISI, YKa3aHHBIX B IyHKTaX MeHIO «JlomojsHuTeabHble HACTpoiku IP» =
«IP or1., oT» 1 «JlonosHUTeNbHbIe HACTPOJ KK IP» = «IP oTm., mo».

«[TonmyyaTenb» — BKIWOYUTH GuiabTpaiuio 1o IP-agpecy win amanasoHy IP-ampecos
rojsyyaTess, YKa3aHHbIX B IIYHKTaX MeHI0 «/lONOJHUTe/lIbHble HaCcTpoiiku IP» =
«IP mosn., ot» 1 «lonomHuTeNbHbIe HACTPOVKU IP» = «IP mo., mo».

«06a» — BKIIOUNTD GUIBTPAIMIO TT0 IP-agpecam OTIIPaBUTES U ITOTyUYaTeIs], yKa3aHHbIM
B MeHIO «/l0MnosHuTeIbHbIe HACTPOMKM IP».

[To mpoTokoIYy

«BBIK/I» — BBIK/IIOUUTD (PUIBTPAIMIO 110 3HAUEHUIO UIeHTUhMKAaTOpa TPOTOKOIA.
«Bk» — BKIIOUUTh GWUAbTpPALMIO 1O 3HaueHUI0 uAeHTUdMKATOpa MPOTOKOIA,
YKa3aHHOMY B ITYHKTE MeHI0 «[OMOJHUTeIbHbIe HACTPOVIKU [P» = «IeHT. IIPOT.».

ITo mopTy

«BBIK/I» — BBIKIIOUNTD GuIbTpaluio o Homepy TCP/UDP noprTa.

«OTmpaBuUTENb» — BKAOUNUTH QUIBTpaALMIO IO HOMePY Win Auana3zony Homepos TCP/UDP
TOPTOB OTHPAaBUTEs, YKa3aHHbBIX B ITYHKTAaX MeHIO «/loTOMHUTe/IbHbIe HaCTpoliku IP» =
«[lopT oT1I., OT» U «JIOMOJHUTENbHbIe HACTPOVKM IP» = «IlopT oTm., HO».

«[TomyuaTeyib» — BKIIOUUTb GUAbTPAIIMIO TIO HOMEPY MK auarna3ony HomepoB TCP/UDP
TIOPTOB TIOy4YaTess], YKa3aHHbIX B MYHKTaxX MeHI0 «[loTOHUTebHbIe HACTPOIiKU IP» =
«[lopT non., oT» U «JIomoMHMUTe/IbHbIe HACTPOIiKku IP» = «IlopT mos., go».

O6a — BeIKTIOUNTL GwibTpauuio 1Mo HoMmepam TCP/UDP mopToB OTHpaBuUTeNs
U TI0JIyJaTesis], yKa3aHHbIM B MeHIO «JlOTIOJTHUTEeIbHbIe HACTPOVIKY IP».

ITo IP ToS

«BBIKJI» — BBIK/IIOUUTH (GUIBTpALIO 110 TUITY 06CTYKMBaHMs IP-1akeTa.
«Bri» — BKIIOUUTH GUIABTPALMIO MO TUIY OOCTYy:kKMBaHMS IP-makeTa, yKasaHHOMY
B ITYHKTE MeHIO «JIOMoMHUTeNbHbIe HACTPOKY IP» = «ToS».
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8.4.6. lononHuTenbHble HacTpoiku IP punbTpa

EE 1000 oX = 04:02

JononHKTenbHwe HacTporkn 1P

IP otn.,. oT ©,0,0.0
IF otn.. oo
IP non.. ot
IF non.. po
MopT oTn.. oT
MopT oTn.. Ao
MopT non.. ot
MNopTt nNon.. go
WpeHT. npoT.
ToS

L0000
00,0
0,00

LoooLoO0O00

<
<
<

PucyHok 8.15. Merto «[ononHumensHbie Hacmpolku IP»

IP or1., OoT IP-ampec oTmpaBuTesI WIM Haua/IbHOE 3HAUEHMe B C/ydyae 3aJaHus AMara3oHa agpecos.
IP otm., oo KoneuHoe 3HaueHue auamnasoHa IP-ampecoB ormnpaButens. Ecau TpebyeTcss MpOBeCTH
bunbTpauMio Mo OJHOMY 3HaueHMIo IP-agpeca, B JaHHOM IIOJie CJIeAyeT OCTaBUTh
BenmunHy «0.0.0.0».

IP mox., ot [P-agpec nonmyJyaTesns Wiy HauaJIbHOE 3HAUEHME B CJIyvyae 3alaHMs Juara3oHa afpecoB.
IP mos., mo KoneuHoe 3HaueHue nmamasoHa IP-ampecoB mosnyuatens. Eciu Tpebyercs IMpoBeCTU
bunpTpauuio Mo ogHOMY 3HaueHMIO IP-agpeca, B JaHHOM TII0Jie CIeAyeT OCTaBUTh
Benmnuuny 0.0.0.0.

IToprt oTm1., OT Homep TCP/UDP mopta oOTHpaBuTeNsI WIM HadyaJlbHOE 3HAauyeHMe B Cjaydae 3aJaHus
JIyarna3oHa afpecos.

Iopr or11., #O KoneuHoe 3Hauenne amanasona Homepos TCP/UDP noptoB otnipaBuTes. Eciu Tpedyercs
MpoBecT (GWIbTPALMIO IO OJHOMY 3HAUEHMIO, B JTAHHOM IIOje CJIeAyeT OCTaBUTh
BesmuuAHy 0.

ITopt noi1., ot Homep TCP/UDP mnopra nosyuyaressi WM HadaJlbHOe 3HaueHue B CJliyyae 3aJaHus
JyarnasoHa afpecos.

IMopt nout., fo KoneuHoe 3HaueHue nuanasodHa HomepoB TCP/UDP moptoB nosyuatens. Eci Tpedyercs

npoBecT GUAbBTpALMIO IO OLHOMY 3HAuUeHMIO, B [JaHHOM IIOjie CjlefyeT OCTaBUTh
BesIMuuHYy «0».

VimeHT. IpoT. 3HavyeHMe UAeHTUMKATOpa MPOTOKOJIA.

ToS 3HaueHue Tuia obcIyskuBaHus [P-makera.

8.5. Wnend

Ins TectupoBaHusi ceteit 1o mertoauke RFC 2544, usmepenuss BER u perieHust pspga Apyrux 3amad
ucronbsyetcss GyHKums [neitd, mo3Bosiomas mepeHanpaBiIaTh 06paTHO MPUXOISIINIT Ha Mpu6GOpP Tpadmk
Ha YeThIpéX ypoBHAX Mmozmenn OSI.

Ha ¢usmueckom yposHe (L1) Bech BXOAsIMii TpaduK IepeHaIpasisieTcsl 06paTHO 6e3 M3MeHeHUH, pu
5TOM BeAETCS CTATUCTUKA 10 MPUHMMAaeMOMY TpaduKy.

Ha kanambHOM ypoBHe (L2) Bce BXOJsIIMe KaJpbl MepeHaIpaB/siioTCsI 06paTHO, TPV 3TOM MEHSIOTCS
mectamu MAC-anpeca oTipaBuTens 1 oiydaTesisi. BeIETCsS cTaTUCTUKA TI0 IPMHMMAaeMOMY U IiepejlaBaeMoMy
Tpaduky.

Ha cereBoM ypoBHe (L3) Bce BXOASIINE ITAKEThI ITEPEHAITPABJISIOTCS 0OPATHO, IIPU STOM MEHSIIOTCSI MECTaMMU
MAC- u [P-agpeca oTtmipaBuUTess U noaydaressi. BegeéTcs cTaTUCTUKA 0 NIPMHUMMAeMOMY U MepegaBaeMoOMY
Tpaduky.

Ha TpaHcmoptHoM ypoBHe (L4) BXomsamiuii TpaduK MepeHaIpaBiseTcss o6paTHO, MPU 3TOM, ITOMUMO
nepectaHoBku MAC-agpecoB u IP-agpecoB, meHstoTca Mectamu HoMmepa TCP/UDP mopTOB OTIpaBUTeNS
U TIoJTyJaTers.
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Hpumeuanue: nns nuieiida kananpHoro (L2), cereBoro (L3) u TpaHcmopTHOTO (L4) ypoBHE MOBpeXIEHHbBIE
MaKeThl He NTepeHaIpaBsIoTCs.

Ipumeuanue: nns uuteiidba kananpHOro (L2), cereBoro (L3) u TpaHcmopTHoro (L4) ypoBHeill makeTsbl
c oguHakoBbIiMMu MAC Dst 1 MAC Src, a Takke 670K HaHHBIX IpoTokosa OAM (OAMPDU) 1 ARP-3ampochl,
cofepskaluecst BO BXoAsieM Tpaduke, He epeHaIpaBiIsioTCs.

IMpumeuanue: ecau BXOASIIINIA MakeT comepskUuT MPLS MeTKy, oH GyaeT IepeHaIipaBjieH 6e3 M3MeHeHMs
e€ 3HaueHus.

I — EE LBl -27.2dBm 06 31
Wnengp
Trvn gl
ET—obGHapuxeHHe
oAM
MNakeToB
MNpyHATO 0
OTnpaeneHo 0
Braren 1 2 o

PucyHok 8.16. Mento «llinetigh»

Tun Beibop ypoBHST Mogmenum OSI, Ha KOTOpoM OymeT IPOUCXOAUTH
repeHamnpaBjeHle TeCTOBOro Tpaduka:
—  BbIKJI — OTK/IIOUEHME BO3MOKHOCTY OpraHmM3anuu meida;
— 1 — dusuueckuii ypoBeHb;
— 2 — KaHaIbHBINA ypoBeHb (MAC);
— 3 — ceresoii yposeHs (IP);
— 4 — tpaHcniopTHbii yposeHb (TCP/UDP).
ET-obHapykeHMe [Tepexop B meH10 «<ET-06Hapy:keHMe».
OAM [Mepexop, B MeH10 «OAM».

8.5.1. ET-o6HapyxeHue

@Oyakuusa «ET-o6HapykeHMe» MO3BOJISIET BKIOUUTh peskuM «lllneiid» kaHambHoro (L2), ceteBoro (L3) mnn
TpaHcnopTHOro (L4) ypoBHS Ha yInajl€éHHOM TecTepe-aHanu3atope bepkyr-ETX, bepkyT-ET unu ycrpoiictse
obpasoBaunus nuteiida bepkyt-ETL.

PucyHok 8.17. Cxema mecmuposaHus
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B cooTBeTCcTBMM CO CXeMOii TeCTMPOBAHUS MOKHO IOC/IeNoBaTeabHO BKIOuaTh pexum «llneiid»
Ha HecKobkuXx ycrporictBax bepkyT-ETX, bepkyT-ET u bepkyT-ETL, KOTOpbIe MOTYT HAXOAUTHCS KaK B Pa3HbIX,
TaK U B OJITHOV IIOLCETH.

I — ER — —27.2dBm  06:51

ET—oGHapyxeHHe

172,16.,2.125

Wnerp DBwrn

OEHapLyweHLE

PucyHok 8.18. MeHio «ET-o0bHapyxeHues

1P [P-agpec yoas€HHOTO YCTPOIiCTBA.
[nend Br160p ypoBHS nueiida:
. F1' _ peikiiouenne peskuma «Illneiig»;
. F2' _ prmouenne nuieiida KaHAJIbHOTO YPOBHS;
. F3' _ prmouenne nuieiida ceTeBOro ypoBHSI;
3 F4 _ prmouenne nuieiida TpaHCIIOPTHOTO YPOBHSL.

Jns1 mosryyeHust TaHHBIX 00 yoaa€éHHOM MpMbope ¥ BO3MOKHOCTY BKIIOUeHUs peskuma «llneiid» cnemyer:
1. MogxmounTsb pub0op bepkyT-ETX K ceTu B COOTBETCTBUM CO CXeMOIt, IIpeicTaBlIeHHO Ha puc. 8.17.

2. [lepeitTu B MeHio «IlapameTpsl ceTu», 3amath [P-agpec mopra mau yoemsuThbCsl, YTO MPUOOP MOTYUMUII
BepHbIi [P-anpec no npotokosy DHCP (cm. pazgen 6.1).

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

4. B none «IP-agpec» BBecTu IP-azipec yganéHHOro yCTPOMCTBA.

5. HaxkaTh Ha KJIaBUIILY ft («ObHapykeHMe»). B ciaydyae yCreurHoro BBITIOMHeHUST QYHKUMM Ha 3KpaH
npubopa 6yayT BeiBeaeHbl IP-agpec, ums u MAC-azpec yaanéHHOro ycrpoiictsa (cM. puc. 8.19). IyHKT
MeHIo «Illeiid» cTaHeT JOCTYIHBIM IJIS1 PeAaKTUPOBAHMSL.

6. C TOMOIIBIO KJIABUII 2 , F3, Fit BBIOpATh YPOBEHD IIIeida.

ITpumeuanue: mepenava OaHHBIX OCyllecTBaseTcsi o npoTtokoay UDP. Ilopt momyuartens — 32 792. Tloprt
oTnpaBuTens — 32 793.
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Ea 1000 SX — 04:07

ET—obHapyxeHHe

192,168.10.3

Wnerp Burn

HMa BERcut—ET
MAC ©0:21:CE:28:1B:0E
IP 192,168.1¢0.3

(EHapUsEHHE

PucyHok 8.19. lpumep sbinonHeHus ET-o6HapyxeHus
8.5.2. OAM

BaskHoI1 3aaueii MOCTaBIMKOB YCIIYT CBSI3U SIBISIETCS 06ecIieue e BbBICOKOTO YPOBHS aAMUHUCTPUPOBAHMS
" TexHMYeCKoro obcaykuBauust Ethernet-cereit. [y atux 1eseii 6611 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 — 53KcIUTyaTauusl, agMUHUCTPUPOBAHME
" 006CTy>kMBaHNe) — IPOTOKOJI MOHUTOPMHTA COCTOSIHMSI KaHaja, QYHKIMOHMPYEeT HAa KaHAJIbHOM YpOBHeE
momenu OSI. IOna nepemaum wuHbopmanuu MexxkgyEthernetycrpoiicTBaMyu MCIIONb3YIOTCSA OGIOKM JAAHHBIX
nmpotokona — OAMPDU.

BaskHoi1 dhyHKIMe mpoTokonia OAM sBjsieTcs BO3MOXHOCTh BKIIOUeHMs peskuma «lllneiid» Ha ymanéHHOM
npubope.

s ycTaHOBJIeHUS coeiuHeHusT Mekay mpubopom BepkyT-ETX u ynanéHHbIM yCTPOMCTBOM 10 MTPOTOKOITY
OAM u pyst BRimioueHust peskuma «lIllneid» Heob6xoaumo:

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

Jlokansnelil bepkyT-ETX YnanéHHoe yCTpOHCTBO

=

TR

d’)I/IBH‘lCCKOC COCOHHCHHC

PucyHok 8.20. Cxema mecmupogaHus
2. Ha ynanéuHom npubope pa3pennTsb paboTy npotokona OAM B aKTMBHOM MJIU ITACCUBHOM DEXMIME.
Ha nmokansHOM mpubope:
3. IlepeiitTu B meHI0 «OAM» (cM. puc. 8.21).

4. B myHKTe MeHI0 «PeskM» BbIOpaTh aKTUMBHBIN PEKUM paboThl poToKoaa OAM.

° Ha puc. 8.20 BepkyT-ETX npuBeéH B KauecTBe IpuMepa yIaJéHHOIO YCTPOICTBa.
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5. CocTrostHMe OOHapyKeHUSI YAAJIEHHOTO YCTPOMCTBA B MyHKTe MeHI0 «OOHapykeHMUEe» AOKHO MPUHSIThH
3HaueHue «Send any».

6. [lepeiiTu B MeHIO «YIaléHHbI mpubop». Ha skpaHe mo/kHA 0TOOGPa3sUThCS MHpOpMaLys 06 yaaJleéHHOM
YCTPOJCTBE.

7. HaxxaTp Ha KJIaBUILY F1 («LB up»). Ha ynanénHom ycTpoiicTBe Oymer BkIwouéH pexxum «llneitd»

KaHasibHOTO (L2) ypoBHs. Tpaduk 6ymeT nepeHamnpapisiTbes 6e3 3aMeHbl MAC-ampecos.

st BeikTIOueHus pexxuma «Ineiih» He06XOAMMO HaXKATh HA KIaBUIITY F1 («LB downy).

Il — EE — —27.2dBm 06 35

0AM

AKTHBHBIA
OGHapyxeHre Send local

YpanéHHwin npuGop

Brirn MNaccHeHE AR THEHEE

PucyHok 8.21. Mexro «OAM»

Pexxum Bo3moskubie cocTossHus OAM:

—  «AKTUBHBIVi» — aKTUBHBI pPeXMM; B aKTMBHOM peXMuMe IOPT MOXeT
MOChLIATh KOMaHAbl HA OOHApYy>KeHMe YCTPOMCTB U BKIIOUeHre QYyHKUUU
«lneiidp» Ha ymaméHHOM Mpubope, a TaKKe pearupoBaThb Ha KOMAaHbI
Ethernet OAM ot ymaJ€HHOTO YCTPOICTBA;

— «[TaccuBHBIN» — MaCCUBHBIN PEXMUM; B TACCMBHOM PEXMME MOPT HE MOKeT
MHULMUPOBATh BKIOUeHMe QyHkuum «Illmeitd», a MOXET TOJbKO
pearupoBaTh Ha KomaHabl Ethernet OAM OT yanéHHOTO YCTPOCTBa;

—  «Bpikin» — OAM OTK/IIOUEH.

O6HapykeHMe CocTostHMEe OOHApyKeHMSI YIOAJEHHOTO CEeTEBOrO YCTpoiicTBa. Bo3MOXKHbBIE
COCTOSTHUSI :

— Fault — HavanbHOE COCTOSIHME, COeAVHEHME C YOATEHHBIM YCTPOICTBOM
He YCTaHOBJIEHO;

— Send local — otnpaBka OAMPDU c mHopMaimeil o mogmepsKMBaeMbIX
peskumMax paboThl,

—  Passive wait — oxugaane OAMPDU c nHbopMalmeir 0 moagepsKMBaeMbIX
pexkumax paboThl OT YAAJIEHHOTO YCTPOIICTBA, CKOH(DUTYPMPOBAHHOTO
B aKTMBHOM peskume;

—  Send loc/rem — ornpaBka OAMPDU c undopmaiimeil o mnoagepskMBaeMbIX
pexkuMax paboThl JIOKAJbHOTO M YOAJIEHHOrO IMpubopa M C METKOM,
03HavaroIIe BO3MOKHOCTb YCTAHOBJIEHUSI COeIVTHEHMS;

— Send loc/rem ok — momnyuenue OAMPDU c muHbopmainmeir o TOM, UTO
pEXMMBbI pPabOThl JIOKAJBHOTO M YAQJEHHOTO YCTPOMCTBA SIBISIOTCS
COBMECTMMBIMU,

—  Send any — coeguHeHMe YCTAaHOBJIEHO.

VoanéHHbIi mprubop ITepexop B MeHI0, comepskaliee MHGOPMAIMIO 00 yIaTEHHOM YCTPOJCTBE.

39



IpumeuaHue: ycriernHoe coeJMHEHME BO3MOXKHO TOJIBKO B TOM CJTy4ae, eCv YAIEHHbII TPUOOp MOIePXKUBAET
dyukimo «Remote loopback» — pexkum ynanénsoro nuieiida. B cryuae oTcyTcTBUS TaHHO GYHKIIMM COCTOSTHME
obHapykeHMs yIaJEHHOTO YCTPOiicTBa MpMMeT 3HaueHue «Send loc/rem ok».

I —— ER - —27.2dBm__ 0B 35

YpanénHoia nprcop

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

Vendor OUT 0x00 Ox21 OxCE
Pexrm AKT,

Unidirectional Not supported

Rem. loopback Supported

Link ewvents Not supported

Var, retrieval Not supported
LE status Down

LE up

PucyHok 8.22. MeHto «Ydanénrsili npubop»

MAC agpec MAC-anpec yaanéHHOro yCTpoicTBa.

Vendor OUI VHUKaIbHBIN MAEHTUGUKATOP OpraHM3aluy, WUCIOAb3YeMblii IJisl TeHepauuu
MAC-agpeca.

Pexxum Cocrtosiare OAM ynanéHHOro KaueHTa.

Unidirectional IMoppepskka oJHOHATIPABA€HHOTO COeITHEHMSI.

Rem. loopback

IMoxpmepskka peskuMa yIaaeHHOTO mieiida.

Link events

[Momaepskka yBemoMIeH)st 06 OIM6KaX COeIMHEH M.

Var. retrieval

Ho;:mepm(a CUMTBIBAHMSA II€PEeMEHHLIX, MCIIOJIb3yeMbIX OJId OLEHKM KadeCTBa
KaHaJia CBA3U.

LB status

Cocrostane pesxnma «Ilneitd» Ha ymaméHHOM npubope.

Hpumeuanue: PyHKIIUN
He TTO/IIeP>KMBAIOTCS.

«unidirectional», «link events» wu «var. retrieval» mnpubopom BepkryT-ETX
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9. U3mepeHus

9.1. Tunosble cXxeMbl NOAKIIOUYEHUSA

711 TIpoBeeHNsT TeCTUPOBAHMS HEOOXOIMMO MOIKIIOUNTD MPUOOP K aHAIU3UPYEMOMY YCTPOMCTBY/CETU

B COOTBETCTBUY C OJJHOM U3 CXEM, HpMBe,ﬂéHHle HIDKe.

—

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

NUT/DUT

—_

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

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

ueid
- 2-ro ypoBHS

MACd — MAC s

PucyHok 9.1. Tunogas cxema nodkmodeHus 1

Ps=IP1[IPd=1P2
[MAC d=MAC ] MAC s = MAC ||

NUT/DUT
router =

MACT

IPs=1P2[IPd=1P1

[MAC d=MAC IJMACs = MACr ]

—
IPs=IP1[IPd=IP2
[MAC d=MAC 2|MAC s = MAC1]

[Tttt mmedd
| <--- 3/4-T0 ypoBHA

IPs=1P2|IPd=1PI

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

MACd ~— MACs
IPd+~—1IPs

PucyHok 9.2. Tunogas cxema nodka4eHus 2

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

P

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

PucyHok 9.3. Tunogas cxeMa nooK/o4eHuUs 3
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[[Ps=TP2[IPd=1P 1]
[MAC d = MAC RN] MAC s = MAC 2 |

- =
- -

PucyHok 9.4. Tunosas cxema nook/moyeHus 4

Ha cxemax moax/iouyeHns BBedeHbl clenyriine 00603HAUEHMST:

MACs MAC-agpec oTIipaBuUTesNs

MACd MAC-azpec moayJares

IPs [P-angpec oTmpaBuTes

IPd IP-ampec monmyvaTes

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

IP1 [P-apgpec BepkyT-ETX

MAC 2 MAC-aapec yaanéHHOro yCTpoicTBa
IP 2 [P-agpec ynanéHHOro yCTpoicTBa
switch CEeTeBOIi KOMMYTaTOP

router MapIIpyTU3aTOp

B cryuae TecTupoBaHMs ceTelt, CoIepsKalluxX yCTPOiicTBa, paboTaroliie Ha KaHaJIbHOM ypoBHe Mmoesin OSI',
BepkyT-ETX NOAKIIOUAIOT B COOTBETCTBUM CO CXEMOI, MPUBEIEHHON Ha puc. 9.1. B aTOM citydyae reHepupyeMblit
npubopom TpaduK JOKEH OBITh MEpeHaIpaB/iieH 06paTHO ITOCPEACTBOM opraHmsanuu uuvieiida. I[Ipu sTom
BO BXO[ISININX [TAKeTax MeHsoTcs MectamMmy MAC-afpeca OTIIpaBUTeNST M TIOJTydaTesst, U TpadMK BO3BPAIIAeTCs
Ha MCXOIHBI MOPT.

B cryuae TecTMpoBaHMS ceTell, ComepsKallMX yCTPOIiCTBa, paboTaloliie Ha ceTeBoM ypoBHe momenn OSIH,
BepkyT-ETX mopgkioyamT B COOTBETCTBUM C QHAJIOTUYHONM CXeMOl, NpMUBeNEHHON Ha puc. 9.2. B otiuume
OT IIpelbIaylero cjiydas, BO BXOZSIIMX MakeTax MeHsoTcs Mectramu u MAC- u IP-agpeca oTmnpasBuTtens
U TIoJTyJaTess, ¥ TpaduK Bo3BpaliaeTcs Ha MCXOAHBIN MOpT. ITogpo6HOe omycaHue MpuBeAeHO B pasmaene 9.3.1.

B cinyuae ucrnosb30BaHMS OAHOHAIPABJIEHHOTO TecTa [Jis aHaJu3a ceTeif, ComepsKallluX YCTPOICTBa,
paboTaloie Ha KaHaJibHOM ypoBHe Momenu OSI'®, mpubop IMOAKIIOYAIOT B COOTBETCTBMM CO CXEMOIA,
NpUBEAEHHON Ha puc. 9.3. B ciIyyae TecTUpOBaHUSI YCTPOICTB/CeTeli C BO3MOXHOCTbIO MaplIpyTHU3aLUU
IP-Tpadmka ucmonb3yercs cxema Ha puc. 9.4. [Tompob6Hoe omycaHue IIpUBeIeHo B pasaene 9.3.3.

19 Hampumep, cetTeBoit KommyTaTop (switch).
I Harrpumep, MapuipyTusaTop (router).
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9.2. Tonosorua TecTos

HacTpoiiky TOIOJIOrMM BBITIOIHSIIOTCS B MEHIO «TOMOJIOIYSI TECTOB». ITO MEHIO OIMHAKOBO [IJISI BCEX TUIIOB
TecToB («RFC 2544», «Y.1564», «IIpuka3s 870», «<BERT»).

m - — - 11:04

TononorvAa TecToB
fumcT. IFP 192.168.1.1
fleycTopoHHMA

lEycTopoHHME  HoxogawMii Broanupi

PucyHok 9.5. MeHto «Tononozus»

HOucr. IP IP-ampec gMCTaHIMOHHOIO IMpubopa.

TecT. mOTOK HampaBiieHne TeCTMpPOBaHUS:

— JBYCTOPOHHMII — TeCcTMpOBaHMe 000X HAIlpaBJIeHMI: OT JIOKAJIbHOTO IMpubdopa
K IMCTaHUMOHHOMY Y OT IMCTAHIIMOHHOTO K JIOKaJbHOMY;

—  MUCXOHOSIMIA — TecTUpOBaHME HAlpaBJeHMs] OT JIOKAJbHOTO Ipubopa
K OVCTaHIIIOHHOMY;

— BXOOSIIMII — TeCTUPOBAHME HampaBleHMs OT AUCTAHLUMOHHOrO Ipubopa
K JIOKQJIbHOMY.
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9.3. BapuaHTbl BbINONHEHUS TECTUPOBAHUS

9.3.1. TectupoBaHue ¢ ucnNonb3oBaHUEM nerda

TecTupoBaHMe C MKCIOJAb30BaHMEM IUIeiida I03BOJSET IOAYYUTh [IBYCTOPOHHME pe3yIbTaThl IIpyU
NpoBeaeHuy aHanusa 1o metonyike RFC 2544, tecta «BERT», «Y.1564» u «ITpukas 870».

nopt 16/10G | Rx |1opPT 1G/10G
leHepauus TTTh o
Tpaduka Rx AL S HLinewidp
nokanbHbl bepkyT-ETX AUCTAHUMOHHBIN bepkyT-ETX

PucyHok 9.6. Cxema dsyHanpasneHHo020 mecma

IMpu mpoBemeHMM TECTUPOBAHUSI MCIOAL3YeTCs 2 IpuOOpa: JIOKAIbHBINA, HAa KOTOPOM ITPOM3BOIMUTCS
HaCTpOJiKa MapaMeTpoB aHaIM3a, ¥ AUCTAHIMOHHBIN, HAXOISIIUIACS HAa APYroM KOHIle KaHaja. Pe3ymbTaTsl
TEeCTUPOBAHMS OTOOPAKAIOTCSI HA 9KpaHe JIOKAIbHOTO Ipubopa.

9.3.2. lNpumep TeCTMPOBAHUSA
Huke paccMoTpeH mpuMep TeCTUPOBAHMS C UCIIO/Ib30BaHMeM Huteiida ns mpoBeneHus recta «BERT». [lis

TecToB «RFC 2544», «Y.1564», «IIpuka3 870» MOpSAOOK OeiiCTBIIT aHATIOTUYEH.
Ha puc. 9.7 npeacrasiieHa TUIIOBAst CXeMa ITOAK/IIOUEHMsI IPMOOPOB K TECTUPYEMOIt CETH.

nopt 1G/10G nopt 1G/10G ||| == | @ | -----,
— ' lneiid)
nokaneHeni bepkyT-ETX JAcTaHIHOHHBIH bepryT-ETX
MAC 1 MAC 2
IP 1 IP2

PucyHok 9.7. Tunosas cxema noOKIYeHUs

Ha cxeme BBefeHbI ciefymone 0603HAUeHNS !
— MAC 1 — MAC-anpec nopta 1G/10G nokaabHOro mpubopa;
— IP 1 — IP-ampec JOKaJbHOTO IPMOOPa;
— MACRI1 — MAC-agpec 1u103a, 6JIMsKaifIero K JIOKaIbHOMY IPUoopy;
— MACRN — MAC-agzpec 1u1i03a, 6J1/sKaiIiero K JMCTaHIIMOHHOMY ITpubopy;
— MAC 2 — MAC-anpec ntopra 1G/10G gucTaHLIMOHHOTO Ipubopa;

— IP 2 — IP-ampec AuCTaHLIMOHHOrO Ipubopa.



15t IpoBeneHMsT TeCTUPOBAHUS ClIeIyeT:
1. [TogKMIOUNTB JIOKAJIBHBIV U AUCTAHLMOHHBIN bepkyT-ETX 110 cxeme, mpeACTaB/lIeHHOI Ha puc. 9.7.

2. Ha jokajibHOM M Ha [AMCTAHIMOHHOM Iipubope rmepeiiTu B MeHI0 «bepkyT-ETX. Hactpoiiku» =
«[TapameTpsl ceTu». BoIOpaTh:

ITopt — TecT

OIHUM U3 NIPUBENEHHBIX HIKe CII0OCOO0B yCTaHOBUTH IP-ampec okanbHoro npu6opa (IP 1) u IP-ampec
IMCTaHIMOHHOrO npu6opa (IP 2):

— BBecTu IP-agpec BpyuyHyl1o, Iipu 3TOM ITyHKT MeH10 «DHCP» fo/mKeH HaXOAUTHCS B COCTOSTHUU «BbIKJI»;

— moayuutbh IP-agpec no mpotokosy DHCP, Bbi6paB myHKT MeHO «DHCP» 1 HakaB Ha KIaBUIILY 2

(«Bxi»).

3. Ha mucranimonHoM mpubope mepeitTu B MeHIo «bepkyT-ETX. MHcTpymMeHThI» = «Illneiid» 1 B MyHKTe
MeHI0 «Tum» BeIGpaTh «3» (CM. pasmen 8.5).

4. Ha noxkasbHOM IIpubope nepeiitu 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» =
«3aroj0BoK» (cM. puc. 9.11). BbibpaTs:

MAC Otop. — MAC 1
MAC ITomyy. — MACR1
IP Otmp. —IP 1

IP ITonyu. — IP 2

Ipumeuanue: nnsa nomyuennst MAC-anpeca nuio3a Heo6xoquMO BhITTOMHUTE ARP-3anpoc: nepeifTu K MyHKTY

meHI0 «MAC TTomyd.» ¥ HaXKaTh Ha KJIaBUIILY w.
| A:1000 - B:——— — 0B 55
3aronoBok
Motor 1

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

IP Omnp. 172.16.2.108

IP NMonyw., 172,16.3.143

fononHUTensHo
VLAN Brrn
HPLS T
HPLS R¥ —————————-
IF TaS 0000b* precedence 0
g BOCICC D0

PucyHok 9.8. IkpaH «3a20/1080K»

6. Ha moxasibHOM MpuOoOpe B COOTBETCTBUM C YKa3aHMUSIMMU paszesa 9.9 BbIITOJIHUTE HEOOX0AMMbIe HACTPOIIKM

Tecta «BERT». 3atem nepeiitu B MeH10 «bepkyT-ETX. Usmepenusi» = «BERT» 1 HaxkaTh Ha KJIaBUITY F1

(«CTapt»).
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9.3.3. OpHOHanpaB/iieHHOE TECTUPOBAHUE

OpHoHaIpaB/ieHHOe TeCTUPOBAHME MCIIONb3YeTCsl [IJISI TIOAyUYeHMs] OJHOCTOPOHHUX pPe3yJbTaTOB IIPU
MpoBegeHuy aHaausa mo metronuke RFC 2544, tecra «BERT», «Y.1564» u «IIpuka3 870».

st moayvyeHus 6ojiee TOUHBIX pe3y/abTAaTOB IIPU aHa/IM3e 3amepskku 1mo Metoauke RFC 2544, a Takke mpu
TECTUPOBAHUM B COOTBETCTBMM C peKoMmeHpaumeit Y.1564 u mpoBemeHun tecta «IIpukas 870» Heo6XOOUMO
UCI0b30BaTh PTP-cuuxponmsauyio (onuyus XPTP).

nopt 16/10G | 1, Rx nopt 1G/10G
[eHepaums > AHanwms
Tpagduka Tpaduka
nokanbHbIM bepkyT-ETX AUCTAHLMOHHbIN bepkyT-ETX

PucyHok 9.9. Cxema 00HOHANPAgAeHH020 mecma

Ilpu mpoBemeHMM TeCTUPOBAHUS MCIOAb3yeTcs 2 IpuOopa: JIOKaJbHbI, HAa KOTOPOM HPOM3BOIUTCS
HACTpOiKa rapaMeTpOB aHajIu3a, M OMCTAHIMOHHBIN, HaXOMSIIMICS Ha OPYroM KOHIE KaHajla. Pe3ynbTaTel
TeCTMPOBAHMS 0TOOPasKAIOTCS Ha SKpaHe JIOKAJIbHOro mpubopa.

9.3.3.1. Npumep TecTMpOBaHUSA
Hipke paccMOTpeH MpMMeEp MCIIOAb30BaHMSI OJHOHAMPaBIEHHOIO TeCTUPOBAHMS OIS MPOBeOeHUS TecTa

«BERT». Inst TecToB «RFC 2544», «Y.1564», «IIpuka3 870» MOPAHOK JeiiCTBIUIT aHATIOTUYEH.
Ha puc. 9.10 mpeacTaBieHa TUIIOBas CXeMa MOIK/ITIOUEHMS ITPUOOPOB K TECTUPYEMOIt CeTH.

nmopt 1G/10G

S —

nopt 1G/10G

nokaneHbIi bepkyT-ETX JaucTaHIMOHHEIH bepkyT-ETX
MAC 1 MAC 2
IP1 P2

PucyHok 9.10. Tunosas cxema noOKAOYEHUS

Ha cxeme BBezeHbI CieAyIoIe 06003HAYeHNS :
— MAC 1 — MAC-anpec nopta 1G/10G nokaabHOro mpubopa;
— IP 1 — IP-ampec J1OKaJbHOTO IPUOOpa;
— MACRI1 — MAC-agpec 1u103a, 6JIMsKaifIIero K JIOKaJIbHOMY IPUoopy;
—  MACRN — MAC-agzpec 1u1103a, 6J1/sKaiIiero K JMCTaHIIMOHHOMY ITpubopy;
— MAC 2 — MAC-anpec ntopta 1G/10G gucTaHLIIMOHHOTO IIpubopa;

— IP 2 — IP-ampec AuCTaHLIMOHHOrO Ipubopa.
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Ist u3MepeHus rmapaMeTpOB KaHajla CBSI3M B HAIIpaBJEHMM OT JIOKAJIbHOIO Mpubopa K OMCTAHIMOHHOMY
HEeoOX0OVMO:

1. Y6emuTbcss, YTO Ha JIOKAJIBHOM M [AUCTAHIMOHHOM TMpubopax BO3MOXKHO MCIIOJb30BaHMUeE
OIHOHAIPABJIEHHOTO TecTa: B MeHI0 «BepkyT-ETX. HacTpoiiku» = «YCTaHOBKM mpubopa» = «Onuum»
B CITMCKe OTLNIA JO/HKHA MPUCYTCTBOBATh oniiust XAT.

2. IMoagK/I0UNTh JTIOKAJIbHBIN U OMCTAaHLUMOHHBIN bepkyT-ETX mo cxeme, mpencraBaeHHOM Ha puc. 9.10.

3. Ha noxasbHOM ¥ Ha IOMCTAHIMOHHOM Mpubope rmepeitTu B MeHIo «BepkyT-ETX. Hacrpoiiku» =
«[TapameTpsl ceTu». BoIOpaTh:

ITopt — TecT

OIHUM U3 TIPUBEIEHHBIX HUKE CIIOCOO0B YCTaHOBUTH IP-ampec jokaabHOro npubopa (IP 1) u IP-ampec
IMCcTaHIMOHHOro mpubopa (IP 2):

— BBecTu IP-agpec BpyuHy1o (11py 3ToM NYHKT MeH10 «DHCP» no/mKeH HaXOAUTBCS B COCTOSTHUM «BBIKIT»);

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

(«Bki»).
4. Ha noxkayibHOM IIpubope nepeiitTi B MeHI0 «BERT» = «HacTpoiiku» = «Tomoysorus TecToB». Bei6paTh:
Ouct. IP — IP 2
TecT. moTok — cxoagiumii

5. Ha nokampHOM Ipubope mepeitT B MeHI0 «BepkyT-ETX. Msmepenus» = «BERT» = «Hactpoitku» =
«3aroyioBoK» (cM. puc. 9.11). Bei6paTs:

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

IP ITonyu. — IP 2

Ipumeuanue: nnsa noryuenust MAC-ampeca nuto3a Heo6X0MMO BbITTOMHUTL ARP-3ampoc: mepeifT K MyHKTY

meH10 «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

LononHUTensHO
YLAM Braren
HFLS T
HPLS RY -—————-—-
IF ToS 0O00b: precedence 0
IIIP B0 BO000

PucyHok 9.11. IkpaH «3a20/1080K»
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6. Ha tokasibHOM ITpuOOpe B COOTBETCTBUM C YKa3aHUSIMM pasaesa 9.9 BbIITOJHUTL HeO0X0IMMbIe HACTPOIIKM
Tecta «BERT». 3atem nepelitu B MeHI0 «bepkyT-ETX. M3mepenus» = «BERT» u HakaTh Ha KIaBUIILY
F1 («Ctapt»).

IIpumeuanue: mocie HaxkaTtusi Ha KiaBumy «CTapT» Ha 9KpaHe JIOKAaJIbHOTO MpMUOGOpa MOTYT TOSIBUTHCS
cyIeyIoNIe COOBIIeHNMs :

«/péT moaKIIoYeHne K AUCT. TTOPTY ...» — BO3SHMKAET Cpa3y Mocjie 3aIrycka TecTa.

—  «JIMCTaHIIVOHHBIN TPUOOP HENOCTYIeH» — BO3HUKAET B (JIyyae, ecay He MOJYYMJIOCh YCTaHOBUTH
CoeMHEHMeE C AUCTAHIIMOHHBIM TPUGOPOM.

— «[loTepssHO coeuHeHME» — BO3HMKAET B CJIyyae, eCau AUCTAHIVOHHBIN IIPMOOP MMOC/Ie YCTAaHOBIEHNUS
coelHEHMS IepecTas OTBeuaTh Ha 3aMpocChl.

—  «JIMCTaHIMOHHBIN IIPMOOP 3aHAT» — BO3HMKAET, KOTHA Ha AMCTAHLMOHHOM IIpMbope yKe IPOBOIUTCS
KaKoi-1mbo TecT.

— «[uict. BERT 1-rO YpOBHS HEBO3MOXeH» — BO3HMKAaeT IIpU MOIMbITKe IposecTu TecT «BERT» mmepsoro
YPOBHSI.

Ipumeuanue: Ha 3KpaHe AMCTAHIMOHHOTO IpubGOpa BO BPEMSI TECTUPOBAHMs OTOOpaskaeTcsl COOGIIEHMe
«BBIMOIHAETCS JUCTAHIMOHHBINA TECT>.

[st u3MepeHusT TapaMeTPOB KaHajia CBSI3M B HAIpPaB/I€HMM OT OMCTAHIMOHHOIO Mpubopa K JTOKaJIbHOMY
HEeo6X0OVMO:

1. Y6emuTbcsi, YTO Ha JIOKWIBHOM M [AUCTAHIMOHHOM IpuOOpax BO3MOXKHO MCIIOJb30BaHMeE
OIHOHAITIPaBJIEHHOIO TecTa: B MeHIO «BepkyT-ETX. HacTpoiiku» = «YcTaHOBKU Tpubopa» = «Omimm»
B CIICKe O OO/KHA MPUCYTCTBOBATD ommins XAT.

2. ITopkmounTtsb Jy1oKanbHbIM bepkyT-ETX u nucrtanuuoHHbI BepkyT-ETX 1o cxeme, IpencTaBlieHHON
Ha puc. 9.10.

3. Ha JyoKaJbHOM ¥ Ha [AMCTAHIMOHHOM Ipubope mepeiith B MeHI0 «bepkyT-ETX. Hacrtpoiiku» =
«[TapameTpsl ceTu». Boi6paTh:

ITopT — TecT

OIHMM U3 MPUBENEHHBIX HIKE CITOCOO0B YCTaHOBUTH IP-ampec okampHOro nmpubopa (IP 1) u IP-agpec
IucTaHoHHoro mpubopa (IP 2):

— BBectu [P-agpec BpyuHylo (pu 3TOM TYHKT MeHI0O «DHCP» mo/mkeH HaxXxOAUTBCS B COCTOSTHUU
«BBIKII»);

— monyuutb IP-agpec o mpotokomry DHCP, Bbi6paB myHKT MeHI0 «DHCP» 1 HakaB Ha KIaBUIITY F2

(«Bxi»).
4. Ha noxkaysibHOM 1pu6ope nepeiitTi B MeHI0 «BERT» = «HacTpoitku» = «Toroaorust TecToB». BoibpaTsh:
Ouct. IP — IP 2
TecT. moTOK — Bxoasuinit

5. Ha nokanbHOM TMpubope mepeitT B MeHI0 «bepkyT-ETX. Msmepenuss» = «BERT» = «HacTpoitku» =
«3aroyoBoK» (cM. puc. 9.11). BeiopaTh:

MAC Ortmp. — MAC 2

MAC ITosmryy. — MAC RN
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IP Otmip. — IP 2
IP MMonmyu. — 1P 1

6. Ha tokasibHOM IIpuOOpe B COOTBETCTBUM C YKa3aHMUSIMM pasaesa 9.9 BbIIIOJHUTH HeOOX0AMMbIe HaCTPOIIKA

Tecta «BERT». 3aTeMm nepeiitu B MeH10 «bepkyT-ETX. 3amepenusi» = «BERT» u HaxkaTb Ha KJIaBUIILY F1

(«CTapt»).

Hpumeuanue: IMocjie HaXXaTud Ha K/IaBUITY «CTapT» Ha 5KpaHe JIOKAJIbHOTO M OUCTAHIMMOHHOIO r[pM6opa
ITOABATCA COOﬁI.L[eHI/IH, dHaJIOTM4YHbIe MepeuYncJIeHHbIM Ha C. 48.
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9.4. Metoauka RFC 2544

Metomuka RFC 2544 ompepnenser HaboOp TeCTOB, KOTOPbIE MCIIOJB3VIOTCSI IMPU OIEHKE BaKHEMIINX
XapaKTepPUCTUK CeTEeBbIX YCTPOICTB M MPOBEPKe COOTBETCTBUS TMPEAOCTaBISIEMbBIX YCAYT XapaKTepUCTUKaM,
KOTOpPbIe OTOBapuBarTCs B SLA MexXay omepaTopamu CBSI3U U KJIIMEHTaMU.

Biarogapsi BO3MOKHOCTYM TIPOBEIEeHMsI aHaaM3a IPOIMYCKHOI CIIOCOOHOCTM, 3alepskKKM, YPOBHSI IOTEPh
KaIpOB U MpeeabHOlM HArpy3KM, 5Ta METOAMKA B HACTOSIIIEE BPeMS SBJISIETCSI CTAHIAPTOM «ze-(haKkTo» IJIs
OLIEHKM ITpOou3BoAUTeNbHOCTU Ethernet-cereii.

BepkyT-ETX 103BOJISIET IPOBOAUTD UEThIPE CTAHAAPTHBIX T€CTA COTIacHO pekoMeHmanusam RFC 2544,

9.4.1. AHanu13 NnponycKHOM CNOCOBHOCTH

V1

1_ - -
MpOU301LIA MOTEPA
Kaapos

V2<VI

<4 -

PR

No MONBITKH

V1, V2 - ckopocTh nepesayu JaHHbIX

PucyHok 9.12. AHanu3z nponyckHoli cnocobHocmu

AHanus nponycktoti cnoco6Hocmu (Throughput) nposodumcs 0nsa onpedeneHus MakCUMAanbHO 803MOXCHOU cCKopocmu
KoMMymauuu 05l Cemeeswix 371eMeHmos, KOmopble pacnoniazaomcs 6 mpancnopmusix cemsx Ethernet.

IpornycKkHas ClI0CO6HOCTb — MaKCHMaJIbHast CKOPOCTh Ilepeiaunt JaHHbIX, Ha KOTOPOJ KOJIMYECTBO KaapoB 2,
npouenimx yepe3 DUT, paBHO KOMMYeCTBY KaZpoB, OTIIPABAEHHbBIX €My C TECTUPYIONEro 060pyLoBaHMs.

[Tpu aHanmM3e MPOITYCKHOM CITIOCOOHOCTM HEKOTOPOE KOJIMYECTBO MAKETOB C MMHMMATbHBIM MeKKaJIPOBbIM
MHTepBaJIoM Itepenaércs Ha Bxog DUT!® (puc. 9.12).

3aTeM IMOACYMTHIBAETCS KOJMYECTBO IMaKeTOB, MpuilieAnXx ¢ BbixogHoro mopta DUT. Eciiv 0HO oKa3biBaeTcst
MeHbIlle KOJMUeCcTBa MepelaHHbIX MTaKeTOB, TO MeKKaJAPOBbIi MHTEPBa YBEIMUMBAETCS U TECT BHITTOTHSIETCS
CHOBA.

[Tpu ompeneieHUU TPOITYCKHOM CIIOCOGHOCTY UCIIOIb3YEeTCSl MeTOoH, 6MHAPHOTO TIOMCKA.

12 TepMMHBI «KaZp» U «IIAKET» B ONIMCAHUSIX TECTOB SIBJISIOTCS CMHOHMMAaMMU.
13 B 3TOM ¥ MOCIeAyIOMMX OMMCAHUSIX TECTOB BCE PACCMOTPEHHBIE MEICTBUS BBIMOIHSIIOTCS TECTEPOM
aBTOMAaTUYECKM.
50



9.4.2. AHanu3 3apepXKu

Ta

B - xanp ¢ meTkoi

T1a9Ka KaJpoB

\@@
- - ©

SYOIOLAE

OGC

a,' 3anepskka = Tb - Ta

e,

4 omoO

PucyHok 9.13. AHanu3 3adepiku

AHanu3 3adepxcku (Latency) npumersiemcs 01 OUEHKU 8peMeHU, KOmopoe HeoOXo0umo Kaopy 0 NpoXoxOeHusl
0mM UCMOYHUKA K nojyuamesnio, d npu UCNovs308aHuu wuietipa — 0na 8o3epama K ucxooHomy anemeHmy. Ecau
8EJIUMUHA 3a0ePHKU UBMEHSeNCs, IMO MOXem npusecmu K npobaemam 6 pabome cepsucos peansHozo 8peMeHU.

IMpy aHanmM3e 3aJepKKM CHauyaja OIpefesseTcs MPONyCKHas crocobHocts DUT. 3aTem mJis Kaskaoro,
ompenenéHHoro Metoaukoi RFC 2544, pasMepa makeTa Ha COOTBETCTBYIOIE) eMy MaKCUMMaJIbHOV CKOPOCTH
MOCBIIAeTCSI MOTOK KaApOB, aJpecOBAHHBIX MOJyvaTear0. B MakeTbl BCTABJSIOTCSI METKU OMNpeeeHHOTO
dopmara. Ha mepenatomieit cropoHe 3amycbiBaeTcsl 3HaueHue Ta (BpeMs, K KOTOPOMY TakeT C METKOW ObLI
MOJTHOCTBIO TepefaH). Ha mpMEMHOI CTOpOHe ompefdessieTcsl MeTKa M 3ammcbiBaeTcsl 3HaueHue Tb (Bpemst
Npuéma Ifakera ¢ METKOM).

3agepxkka (Latency) — ato pasauiia (Tb — Ta). [To pesysnbTaTam aHaaM3a BIUUCISIETCS CpeqHsIs 3a1epskKa.

9.4.3. AHanu3 ypoBHS NoTepb Kaapos

100%
14 -~
norepu — X%

90%
21 -
norepu — X,%

T ¥
HOMCP IOIIBITKH

X%, X,% — 1orepH 1pH COOTBETCTBYHOIIEH HArpy3Ke
PucyHok 9.14. AHanu3 yposHs nomepb Kadpos
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AHanu3 ypoeHs nomeps kadpos (Frame Loss Rate) Heo6Xxo0um 01 npoeepKu cnocoOGHOCMU cemu noddepicusams
nNpunoxceHus, Komopsle pabomaiom 8 peanbHOM 8pemeHU (0e3 803MONCHOCMU NOBMOPHOU nepedauu), max Kax

601bLI0TI NPOYEHM nomeps Kadpos npueedém K yXyouleHurw Kauecmea cepeucd.

AHaM3 ypOBHS TMOTEPH IMO3BOJISIET PACCUMUTATD MPOIEHT KaAPOB, KOTOpbIe He GbUIM IMepenaHbl CETEBbIM

371eMEeHTOM IIPU IMOCTOSIHHOM Harpyske 13-3a HeJoCTaTKa arnapaTHbIX pecypcoB.
IIpn aHanuse ypoBHS MoTepb KaapoB Ha Bxod DUT Ha ompenenéHHOM CKOPOCTM MOCBHIIAETCS HEKOTOpoe

KOJIM4eCTBO KaapoOB (lnput Count) " IIOACUMTBIBAETCA KOJIMYECTBO IIAKETOB, IIPpMIIEAIINX C BBIXOOHOTO IIOpTa
DUT (output count).
VpoBeHb N0Tepb KaZipOB pacCUMThIBAETCS 110 GopMyIie:
100 x (input count — output count)
(input count)

IMepBas moOMbBITKA OO/DKHA OCYIIECTBJASITHCS Ha CKOPOCTM, MAKCUMAaUIbHOWN [JiSI HAHHOTO COeAMHEeHMUS.
Cnenyromias IMOMbITKA OO/DKHA ITPOXOAMTH HA CKOPOCTM, cocraBisitomiein 90 % OoT MakCUMManabHOM, 3aTeM
Ha CKOpOCTH, cocTasismomelt 80 % oT MakCcMMaibHOM. VICIIBITaHMS TTIOBTOPSIIOT, YMEHbBIIAsi CKOPOCTh TECTOBOTO
moToka Ha 10 % (BO3MOXXeH APYroi miar), IO TeX IOop, ITOKa B ABYX ITOIBITKAX IMOAPSA He OyIeT MOTepsHO

HM OOHOTO Kaapa.

9.4.4. AHanu3 npeaenbHOM Harpys3Ku

Ina4ka KaapoB

I
1 =+ < -
I
1 xaap norepsu
KOJI-BO K&/IPOB B M1a4Ke
@ Y ﬁ YMCHBILACTCA
6%eC | | =000
\® ® g! 1) <~
R3¢ (-
@“58 ®‘| MOTEPb HET
|

o L]
Ne monsITku

PucyHok 9.15. AHanu3z npedenbHoli Hazpy3Kku

AHanus npedenvHoli Hazpy3ku (Back-to-back) no3eonsem oyeHums 8pems, 8 meueHue KOMOpPozo ycmpolicmeo

Cnpaesissemcs ¢ MakCUManbHoli Hazpy3Koti.

HpI/I dHa/In3e HePaBHOMEPHOCTU IIepenadl OaHHBbIX Ha BXO[ DUT orcbuiaeTcs HEKOTOpOe KOJJIM4YeCTBO

KaZpOB C MUHMMAJIbHOM MEeXKaJIpPOBOJ 3a[ep>KKOJM U MOACYMUTBIBAETCS KOJIMYECTBO MakeToB ¢ Bbixoma DUT.
Ecmu oHO oOKasbiBaeTCs paBHBIM KOJMYECTBY OTIIPpAaBJIE€HHBIX KaJpoB, TO TeCT 3akaHuuBaeTcs. Ecin
K€ KOJIMYeCTBO IakeToB Ha Bbixoge DUT MeHbllle uycia OTIIPaBAe€HHBIX, TO BpeMsI YMEHBIIAeTCs U TeCT

ITOBTOPSIETCS.
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9.5. RFC 2544. lNoaroToBKa K NpoBeAeHUI0 aHanu3a

9.5.1. Tononorusa cetu

HacTpoiiki TOMOJIOrMM CeTU BBIMIOJHSIOTCS B MeHI0 «TOITOJIOrMSI TeCTOB», MOAPOOHOE OIMCaHMe MEHIO
MIpMBENEHO B pasaene 9.2.

9.5.2. OcHOBHbIE NapaMeTpbl 3aroNoBKa

HacTpoiika mapaMmeTpoB 3arojioBka ocyiectsisieTcs: B MeHI0 «<RFC 2544» = «HacTpoiiku» = «3arojoBOK».

Eam 100 — - 17:18

3aronoBok

YpoBen B

MAC otnp. 00:21:CE:08:00:01

MAC nmonyv., O00:21:CE;08:00:02
IP otnp. 192.168.1.1

IP nonyu. 192,168.2.2

AononHUTensHo
YLAM Brikn
HPLS Brikn

IP ToS O000b: prec, O TTL B4
LoF B0 A S0000

2 3 4

PucyHok 9.16. MeHto «3a20/1080K»

YpoBeHb Br160p ypoBHS Mogenu OSI, Ha KOTOpOM OyIeT IPOBOAUTHCS TECT (CM. pasgen 9.5.3)
MAC Orrp. MAC-azpec oTripaBuUTess

MAC Tlosyu. MAC-azpec mnosiyyarens

IP OTop. IP-anpec oTnpaBuTes

IP IMomyy. IP-anpec nosyyarens

IMpu 3aganny MAC-agpecoB HEOOXOIMMO YUMUTHIBATh CJIeyIOIIee:

B KauecTBe MAC-anpeca oripaBuTess ykasbiBaeTcs MAC-anipec MHTepdeiica MCTOUHMKA;

eCJIM VICTOYHMK M TIOSYYaTesb COeIMHEeHbl HAIPSIMYI0, 6e3 MPOMEKYTOUHBIX MapIIPyTU3aTOPOB,
B KauecTBe MAC-azmpeca romyuatesis ykassiBaeTcsi MAC-anpec nHTepderica nmomyvaresns;

eC/IM MeXIy MCTOUHUKOM U TTOJTyyaTeseM CyIeCTBYeT XOTsI ObI OOMH MapUIpyTU3aTOp, B KaUeCTBe
MAC-anpeca momydaTenast HeobxomuMo ykasaTh MAC-aapec O6/uskaimero K MCTOUYHUKY
MapuipyTmsaTopa.

CyliecTByeT BO3MOXHOCTbh aBTOMaTHU4UeCcKoi noactanoBku MAC- u [P-agpecos:

IIpY HaXKaTUM Ha KIaBUILIY il (ipu Bb16Ope «MAC Otrip.» mnu «MAC TTosyd.») BMECTO TEKYILIEro

MAC-anpeca Oymer mnoxcrtaBieH MAC-aapec mopra A, 3agaHHbIi B MeHI0 <«IlapameTpsl
mHTepdeiicoBy;

MpU HaXaTUM Ha KJIABUILY Fi (mpu BbIGOpE «IP OTtnp.» mau «IP Ioay4.») BMECTO TEKYIIEro
IP-agpeca 6ymeT noacTasieH IP-agpec mopTa A, 3aaHHbIi B MeHI0 «[lapaMeTpbl ceTu»,

NpY HaXaTUM Ha KIaBUILY £ (mpu BbIGOpe «MAC Ilonyu.») 6ymeTr mpoBenén ARP-sampoc.
B pesynbraTe 3ampoca BMecTo Tekymero MAC-aapeca monydaTesst 6ymeT rmoacrasieH MAC-ampec,
COOTBETCTBYIONMI IP-afpecy momydaTess.

Taxoke Ha 9KpaHe 0TOGpaskAIOTCS 3HAUEHMS TTapaMeTpPOB, 3a/laBaeMble B MEHIO «3ar0JIOBOK (JIOIL.)».
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9.5.3. YpoBeHb

B mosne «YpoBeHb» BBIOMpAETCS OOMH U3 TPEX ypoBHel Momenu OSI, Ha KOTOPOM OYAeT BBIINOJHSITHCS

TeCTUpPOBAHME:
— «2» (MAC, kaHaJbHBbI/i ypOBEHb) — K TECTOBBIM JaHHBIM mobaBisieTcss Ethernet-3arosioBok.
Ucnonbsyercs JJIST aHaau3a ceTeil, copepkalux KOMMYTAaTOpPbl — YCTPOIICTBA,

paboTalolue Ha BTOPOM ypoBHe momeny OSI.

—  «3» (IP, ceTeBOI1 YpOBEHb) — TECTOBBIE JaHHbIEe MOMeNalTcs B [P-naker, a 3aTem B Ethernet-kaap.
Ucnonb3yeTcs AJi aHa/IK3a ceTell, coepskauux KOMMYTaTOPbl M MapIIpyTHU3aTopbl — YCTPOICTBA,
pab6oTaole Ha KaHAJIbHOM ¥ CeTeBOM YPOBHSIX.

— «4» (UDP, TpaHCIOpTHBINi ypoBeHb) — dopmupyercss Ethernet-kagp, comepskamnmii
IP- n UDP-3aroyioBok. VIcmonb3yeTcs s Mepefauy TeCTOBbIX JaHHBIX C TOMOIIbI TPAHCIIOPTHBIX
IIPOTOKOJIOB.

9.5.4. lononHuTeNnbHbIE NapaMeTpbl 3aro/1I0BKa

Ea 100 — - 12:38

Saronoceok {gon.)

Auto—ARP Ay

Ethertype 0800

YLAN
MPLS
IF

UDP
YLAM Brikn
HPLS Brikn
IF ToS 0000b: prec, 0@ TTL B4
iy BOCc A Bone

Brrn Brn

PucyHok 9.17. MeHto «3a20/1080K (don.)»

Auto-ARP Ecnin BeiGpaHo «Bxi», TO mpu 3amycke TeCTOB OymeT aBTOMATUUYeCKM IPOBemEH
ARP-3armpoc. B pesynbrare 3ampoca BMecTo Tekymero MAC-aapeca momyduaresis 6ymeT
noacrasieH MAC-agpec, cooTBeTcTBYWOIIMIA [P-agpecy mosydaresisi, 3a4aHHOMY B MEHIO
«3aroJoBOK»

Ethertype Homep npoTokosa ceTeBOro ypoBHS

VLAN [Tepexon B MmeHI0 «VLAN» (cM. pasgen 9.5.5)

MPLS [Tepexop B meH1o «CTek MeTOK» (CM. pa3zgen 9.5.6)

IP ITepexon B meHIo «IP» (cM. pasgen 9.5.7)

UDP [Mepexon B meHio «UDP» (cM. pasnen 9.5.8)

[Tpy HaxkaTuM Ha KIaBUILY F1 (ipu BbIGOPE «VLAN») B KauecTBe HacTpoek VLAN 6ymyT aBTOMaTUYeCKU

MO CTaBJIEHbI HACTPOIKY, 3alaHHbIe B MeHIO «I[TapameTpsl MHTepdeiicoB» = «VLAN» [IJis TeCTOBOTO MOpTA.

IIpu HakaTUM Ha KJIABUILY F (ipu BBIGOPE «MPLS») B KauecTBe HacTpoek MPLS 6ymyT aBTOMaTUYeCKU

MO/ICTAaBJIEHbI HACTPOIIKM, 3aJaHHbIe B MeHI0 «I[lapaMeTpbl uHTEpdeiicoB» = «MPLS» Ijis TeCTOBOTrO MopTa.
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9.5.5. Hactpoiika VLAN

Bl — — - 01:28

YLAN
VLAN b

ID 4095
Mpuoputer ©

ID 4094
Mpuoputer ©

ID 4093
Mpuoputer ©

Brkn 1 2 3

PucyHok 9.18. Menr «VLAN»

VLAN

Bsi60p KommuuecTBa MeTOK (1-3, BbIKI).

ID

12-6uTHblit ugeHTudukatop VLAN, npeactasiseTr co6oit unciao ot 0 mo 4095. OgHO3HAUHO
omnpenensieT VLAN, KoTopoii mpuHaaaeskuT Kaap. HyneBoe 3HaueHne VLAN ID nokassiBaer,
YTO MAHHBIA Kaap He Hecér mHopmauuy o VLAN, a comepXuT MHPOPMAIUIO TOJBKO
o npuopurtere. Eciu 3Hauenme VLAN ID ycTaHOB/IEHO paBHBIM 1, TO IIpU MPOXOZe Yepes MopT
ceTeBOro Kommytatopa 3HaueHue VLAN ID s aToro Kagpa 6ymeT yCTaHOBJIEHO PaBHbIM
VLAN ID nopra.

[IpuopureTt

[Mose, KoTopoe ompexenseT npuoputeT Tpaduka. CymecTByeT 8 3HaueHmit mpuopureta ([9]),
COOTBETCTBYE MEXKIY ITPMOPUTETOM M TUIIOM TpadmKa IMpeICcTaBieHo B Tabs. 13.1.

9.5.6. Hactpoika MPLS

= - ——— - 01:31

CTek MeTOK

Kon—Bo mMeToK

MeTra
MPLS CO5
TTL
MeTra
MPLS CO5
TTL
MeTra
MPLS CO5
TTL

b
o

HOOEOOHOOH
4]

b
o

Brkn 1 2 3

PucyHok 9.19. MeHio «Cmek Mmemok»

Kos-Bo MmeTOK

Br160op konmmuecTBa MeTOK (1-3, Boiki)

MeTtka 3HaueHNue MeTKU
MPLS COS Knacc o6cmy>kuBaHMsI akeTa
TTL BpeMms X13HM MTaKeTa C METKOJ
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9.5.7. Hactpoika IP

. 100 — - 12 39

3aronoeok {pgon.)

IP-npoTorkon 11
G4
IP DiffServ PREC+TOS
Precedence ©
ToS Q000

PucyHok 9.20. Hacmpotika IP

[P-tipoTokon Homep mpoTokosia TPaHCIIOPTHOTO YPOBHS /ISl TIOJCTAaHOBKYU B Tosie «Protocol»
(cm. puc. 15.1).

TTL Bpems sku3HM makeTa Aj1sl OACTaHOBKY B 1osie «TTL» (cm. puc. 15.1).

IP DiffServ ITosBosnsier BbIOpaTh Mojis Precedence u ToS («<PREC+TOS») wim mose DSCP

(«DSCP») pmna 3amaHus Kiacca OOCHykMBaHMSI Tpaduka OT pPa3IUUHBIX
npunoxxeHui. OnucaHue 1oJjei npeCcTaBlIeHo HIKe.

Precedence ITone, xoTOpoe yKasblBaeT MPUOPUTET Kaapa. Bo3MOXHO BoceMb 3HaYeHUIA
npuopurera kKagpa B coorBerctBumM ¢ RFC 791 [1]. OrmpaButens MOXeT
YCTaHOBUTD B 3TOM I10J1e J1060e 3HaueHue 13 1aba. 13.2.

ToS ITone, KoTopoe ompenenser Tun obcayskuBanust IP-makera (Type of Service).
OTnpaBuTeNb MOKET YCTAHOBUTH B 3TOM ITOJe Jiloboe 3HaueHue u3 Tabi. 13.3,
pyKoBoaCTBYSICh MeToauKoi RFC 1349 [2]. Takke BO3MOKHO YCTaHOBUTD JIIOOYIO
IPYIyI0O KOMOWHAUMIO U3 4-X OUT B COOTBETCTBMM C HACTPOIKAMU
MapupyTM3aTopa.

DSCP ITome DSCP coctouT u3 8 O6UT M IIO3BOJISIET 3a4aBaTh OOJIbIIEe UYMCIO KJIACCOB
obcryskuBaHus Tpaduka, uem moss Precedence u ToS. Ommcadue cTapmmx 6 6UT
MpeAcTaBaeHo B Tabu. 13.4. Miagmme 2 6MTa UCIOMb3YIOTCS TpoToKosioM TCP myst
nepenauu uHGOpMauuy o eperpyskax u onmucaHsl B Tabm. 13.5.

9.5.7.1. Tpaduk c 3apaHHbIM 3HaYeHuem nonsa TTL

lenepanus Tpaduka ¢ 3agaHHbIM 3HaueHuMeMm 1o TTL 1oO3BO/sIeT OILEHUTH YCTOMUMBOCTD
MapIIPYTMU3aTOPOB K IMPUEMY OOJIBIIOr0 KOTMYECTBA MakeToB, umetomux TTL=0.

TTL (Time To Live, cMm. puc. 15.1) — mosie B 3arojioBKe naketa IPv4, o3Hauaroiiiee BpeMs ku3HM makera. TTL
MOXXeT IIpUMHUMATh 3HaueHus ot 0 mo 255.

Korpa makeT mpoxoIuT yepe3 mapuipyTusarop, 3HaueHue TTL ymeHblaeTcs Ha eguHULY (CM. puc. 9.21).
B cootBercTBUM C TpeboBaHusamy RFC 1812 [13] mMapurpyTus3aTopbl NOKHBI YHUYTOXKATh makeThl ¢ TTL=0
M TIOChUIATh OTIpaBuTeNio coobmienne rnportokona ICMPv4 «Time Exceeded message Code O». I'eHeparius
HeO6O0JIBIIIOr0 KOJIMYEeCcTBa co0b1eHit He BbI3bIBaeT mpobseM. Ho korpa naketos ¢ TTL=0 MHOTO, 3TO IPUBOAUT
K BBICOKO1 Harpy3ke Ha LITT MmapuipyTu3aTopoB 1 K HeCTabuIbHOI paboTe ceTu.
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router l router l

[rri=0 LN

Time Exceeded message Code 0

>'<

A AA

PucyHok 9.21. [posepka ycmolidugocmu mMapwpymu3amopa K npuémy nakemos ¢ TTL=0

9.5.8. Hactpoiika UDP

w100 — - 12:39

3aronoeok {gon.)

60000
UDP dst 50000

PucyHok 9.22. Hacmpotika UDP

UDP src Homep UDP-niopTa oTripasuresis
UDP dst Homep UDP-niopTa nosyuyarens

9.5.9. Bbi6bop pa3mepa Kagpa

- ——— — - 01 03

Kappw

64 Bkn
2 128 Bkn
3 256 Brn
4 512 Brn
5 1024 Bkn
6 1280 Bkn
7 1518 Bkn
8 9600 Bukn
9 B4 Burn

Bra Brikn Mo yMondaHML

PucyHok 9.23. MeHro «Kadpbi»

Pa3Mepr rnepegaBaeMbIX KaJJpOB MOKHO 3a4aTb OBYMSI crioco6amu:

1. BeiOpaTh CTaHAapTHbIE pa3Mepbl B COOTBETCTBUM ¢ MeToaukoit RFC 2544 (xmaBuina i

(«ITo ymouaHMio»)): 64, 128, 256, 512, 1024, 1280, 1518, 9600 6aiiT. IIpu 3TOM MMeeTCSI BOSMOKHOCTh
IOTMOJHUTEIBHO 3a4aTh OAVH KaJp MPOU3BOIBLHOIO pa3Mepa.

2. BBecTu pasMepbl KajpoOB BPYUHYIO.

IIpumeuanue: pasmep Kajipa He TO/DKEH ObITh MeHbIIe 64 6aiiT U He NO/DKeH mpeBbimaTh 9600 6aiiT.
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9.5.10. Hacrpoiika napameTpoB TecToB

3amaTh 3HAUEHMsI TApaMETPOB TECTMPOBAHMS ISl IPOBEAEHNS aHa/TM3a MOKHO IBYMSI CIIOCOGAMIM

1. BeibpaTh cTaHmapTHbIE HACTPOMKM B COOTBEeTCTBMM C MeToaukoil RFC 2544: meHwo «RFC-2544» =

F4

«HacTpoiikn», KiaBuiia («ITo ymo/uaHMIO»).

2. [IpoBecTu HACTPOIKY BPYUHYIO B COOTBETCTBMUM C yKazaHusimu pasgenos 9.5.10.1-9.5.10.5.

ISt OITUMM3ALMM CKOPOCTU U HOBBIIIeHMS 3G (PeKTUBHOCTY ITPOBeAeHMs aHam3a B mpubope BepkyT-ETX
MpeIyCMOTpPEeHa BO3MOKHOCTb M3MEHEHMSI CTAHOAPTHBIX (OIpenenéHHbIX MeTomukoii RFC 2544) sHaueHmii
rnapamMeTpoOB TeCTOB.

B coorBeTcTBUM C peromenpaiiueit RFC 2544 pesyabTaTbl TECTOB IIPENCTABJISIOTCS B TaOJMUHON
u rpadmueckoit popmax.

9.5.10.1. NapameTpsbi Tecta «[ponyckHaa cnocO6HOCTb»

I — ER - —27.4dBm 06 45
MNponyckHana cnocoBHOCTb
HacTporkK

fla
Harpyzra (L1} 100 %
MpoBa.c 5

PazpeweHune, ¥ 0,01
Mopor notepb.4 ©

Het la

PucyHok 9.24. Hacmpolika napamempog mecma

BbITTOTHATH BrimroueHye/OTKIIOUEHME aHa/IM3a TTPOITYCKHOM CITIOCOOHOCTH.
Harpyska (L1)

3Hauenne dusmueckoir (L1) ckopocTu B mpoleHTax ( i ), B K6UT/C ( e ) Ui
B Mout/c ( & ).

IMpoba, c IMepuon BpeMeHM, B TeueHMe KOTOPOTO BBIMMONHSIETCS Ipoba sl Kaskgoro
3aIaHHOTO B HACTpoOJiKax pa3dmepa Kaapa (1-3600 c).
Paspemenne, % Pasperienne, ¢ KOTOPHIM OYAET MTPOU3BOAUTHLCS MIOUCK MTPOIYCKHOV CIIOCOGHOCTM.

Bosmoskubie 3Havenus: 10, 1, 0,1, 0,01, 0,001, 0,0001. HaumeHblliee 3HaUeHME
paspelieHus] COOTBETCTBYET HAMOOJbIIE!l TOYHOCTY WM3MEPEHMUS ITPOITyCKHOI
CITIOCOOHOCTHM KaHaIa ¥ HauboJbIIIeMy BpeMeHM TeCTa.

ITopor noTepsp, % IMopor pmomyctumbix moTepb (0—-10 %). Eciu KonmyeCcTBO MPUHSITHIX NAKeTOB
OKa3bIBAeTCS MeEHbIlle KOJIMYeCTBA TepefaHHbIX Ha BEJIUUYUHY AOITYCTUMOTO
1opora MoTepb, TECT CYNTAETCS MTPOIIeHHDIM.
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9.5.10.2. MapameTpbl TeCTa «3apepiKKa»

I — ER — —27.4dBm  0&:46

SapepxKa
Hactporkm

Bunonmarte 1]

Kon—Bo npo6 10
MpoGa.c 5

Harpyskm (L1}

HeT la

PucyHok 9.25. Hacmpolika napamempos mecma

BoInonHATD BxioueHne/OTK/II0UEHME aHaIK3a 3a[ep>KKY Ilepefjlauyl JaHHBIX.
Kos-Bo mpo6 KonmyuecTBO ITOBTOpEHMII TeCTa [JIs1 KaK[0ro 3aJaHHOTO pasmMepa Kajpa.
ITpoba, c [lepuop BpeMeHM, B TeUeHME KOTOPOTO BHITIONHSIETCS Mpoba AJis KasKAoro 3aJaHHOTO
B HaCTporikax pasmepa kazpa (1-3600 c).
Harpysku (L1) ITepexop B meHt0 «Harpysku (L1)».
I —— ER = -27.4dBm_ 06:47
Harpysku (L1)
Bpyuty
64 Gaar 10 MG/ c
128 GamT 10 MG/ c
256 Gant 10 MG/ c
512 Gant 10 MG/ c
1024 Gaint 10 MG/ c
1280 Gant 10 MG/ c
1518 Gant 10 MG/ c
64 Gaatr 100 A
Mpon, cnoc, BpuydHU
PucyHok 9.26. MeHro «Hazpy3sku (L1)»
VcTtounmk

ITpu BBIGOPE «IIpom.croc.» ( - ) TeCT «3afepkKa» OyIeT MPOXOANUTH MIPU 3HAUEHUN
HarpysKu, IOJyYeHHOM B pe3yibrare TecTa «[IpommycKkHast crioco6HoCThb». [Ipu BhiGOpe

«BpyuHyIio» ( i ) Ipu TIPOBE€HUY TeCTa OYAYT MCII0/Ib30BAaHbI 3HAUEH NS, 3aaHHbIE

ITOJIb30BATEIEM
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9.5.10.3. Mapametpsl Tecta «lMotepu kappos»

I — EE — —27.4dBm 06 48
MoTepn ragpobB
Hactporkm
Nla
MpoGa.c 5
Kon—Bo waroe 2
Hau,narp.(L1}) 3 MG/ c
KoHn,narp.(L1}) 2 MG/ c
HeT la

PucyHok 9.27. Hacmpolika napamempos mecma

BbITTOTHATD

BriroueHne/OTKITIOUEHE aHAT3a YPOBHS ITOTEPH MepeIayn.

ITpoba, ¢

[lepron BpeMeHM, B TeUeHMe KOTOPOTO BBIMOJHSIETCS Ipoba ISl Kaxkmoro
3a[JaHHOTO B HAaCTpoOJiKax pasMmepa Kagpa (1-3600 c).

Kos-Bo miaros

KonuecTBO 11aroB M3MeHeHMsI Harpy3Ku.

IMonst «HavanpHas Harpyska (L1)» m «koHeuHass Harpyska (L1)» MO3BOMSIIOT 3a4aTh OMAINa30H 3HAYEHUIA
Harpysku, Ha KOTOpO¥ OyJeT MpOBOAUTHLCS aHAIM3 YPOBHS MoTepb. 3HaueHus: ¢pusnuueckoit (L1) ckopocTu

3aJ1al0TCS B MPOLIEHTAaX ( F1 ), B KbuT/C ( iz ) win B MouT/c ( i ).

9.5.10.4. NapameTpsi Tecta «[peaenbHaa Harpyska»

I — ER - —27.4dBm_ 0& 49

MNpepencHan Harpyzka
HacTtporkm

BrnonHate [IE]

Kon—-Bo npo6 10
MpoGa.c 20

Harpyzkm (L1}

Het la

PucyHok 9.28. Hacmpolika napamempos mecma

BbIOSTHATH BritoueHne/OTKIIOUEHME aHA/IM3a npe,aeanoﬁ HarpysKmu.
Kois-Bo Hp06 KonmnuecTtBo HOBTOpeHI/Iﬁ TeCTa OJisd KaKIA0ro 3aJaHHOTO B HaCTpOﬁKaX pa3mepa Kajgpa.
Hp06a, C HepI/IO,Z[ BpeMeHMN, B TeUueHNMe KOTOPOro BbIMMOJHAETCA npo6a JJIs1 KaKO0ro 3aJaHHOTO

B HacTpoJiKax padmepa Kaapa (2-3600 c).

Harpysku (L1)

IMepexop B MmeHto «Harpysku (L1)» (cm. puc. 9.26).
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9.5.10.5. lononHuTeNnbHbIE HACTPOMKH

Il —— EE — —27.4dBm 08 51

AononHUTensHo

7000

OgyueHme. . Mmc 100

PucyHok 9.29. MeHio «JononHumesnbHo»

WuTepsan, mc

BpeMs MeXXIy OKOHUaHMEM OJTHO¥ MPOObI 1 OTITPABKOI 06yJaromero Kaapats.

O6yueHne, Mc

Bpemsi, uyepe3 KOTOpOe HAUHETCS TECTMPOBaHME TIOCJTE OTIPABKU
06yJaioIero Kajapa.

CornacHo mertonuke RFC 2544, unrtepBan cocrtasiser 7000 mc (2000 Mc OTBOZMTCS Ha TIOTy4YeHMe
0CTaTOYHBIX KagpoB, 5000 Mc — Ha pecTabMIM3aINI0 TECTUPYEMOTO YCTPOIICTBA), a 06yueHne — 2000 mc.

ITonb3oBaTe/s b MOXeT 3a7aBaTh MPOM3BOJIbHBIE 3HAUeHMS MHTepBajia B Ipegenax oT 100 go 10 000 mc,
BeJIMuyMHA 06yueHus He No/bKHA 6bITh MeHbile 100 Mc u rpessbiiiaTh 10 000 mc.

4 Onpenenenne TepMuHa «06yJarOIMii Kafap» IPUBEIEHO B IJIOCCAPUMN.
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9.6. RFC 2544. lNpoBepeHue aHanusa

Inist 3arrycka TecToB o Metoguke RFC 2544 Heo6xoammo nepeiiTu B MeHI0 «RFC2544» 1 HaXkaTh Ha KJIABUIITY

F1° («Crapt»). TIpu 310M GyIyT IPOBE/IEHBI TONBKO BHIGPAHHbIE TECTBL.

st BbIGOpO‘IHOI‘O BBITIOJIHEHMSI TECTOB H906XO,£U/IMO nepeﬁTM B MEHIO KOHKPETHOIO TeCTa M HaXXaTb

Ha KJIaBUILY Fi («Crapt»).

9.6.1. lMponyckHaa cnoco6HOCTb. Pe3ynbTaTbl aHanusa

w3 1000 —— THR 04:40

MponyckHaa cnNocoBHOCTE

Kagp Harp.X M6/c L1 Tect
64 100,00 1000,000 NoToeo
128 100,00 1000, 000 NoToBO
256 100,00 1000, 000 NoToBO
512 100,00 1000,000 NoToBo

1024 BuinonHsAm
1280 fay
1518 oy
T: 0,000 B2 0,000 MB
Cron padk Masc L2 Coxp, 3arp,

PucyHok 9.30. Pesynsmamsl mecma: mabnauya

PesynbTaThl TECTa OTOOpAsKAIOTCS B TAOJMUYHOM BUAE: pa3sMep Kaapa (B 6aiiTax), 3HaueHMe Harpy3Ku (B %),

3HaueHye IPOIYCKHO/ CIIOCOBHOCTY, TOMyYEHHOe B Pe3y/ibTaTe aHaausa. [Ipy HaKaTuy HA KIABAMy & o

MIPOMCXOINT TIEPECUET TI0JIE3HOM COCTABJISIONIEN ITPOIYCKHOM CITOCOOHOCTH B COOTBETCTBUM C OTIpeNeNéHHbIM
ypoBHeM (M6uTt/c L1, Méut/c L2, M6ut/c L3, M6ut/c L4):

—  ¢usmueckuit yposenb (M6ut/c L1): yuntbiBaeTcs pasmep Ethernet-kagpa (Bkiatouasi CRC), mpeaMOyiibt
" MEXKaZ[pOBOTO MHTEPBaJIa;

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

— cereBoit ypoBeHb (Mo6ut/c L3): yuntbiBaetrcs pasmep Ethernet-kagpa 6e3 CRC, Ethernet-3arososka,
VLAN- u MPLS-MeTOK;

— TpaHCHOPTHBIN ypoBeHb (MOut/c L4): yumrthiBaeTcs pasmep Ethernet-xkampa 6e3 CRC, Ethernet-
u IP-3aronoBka, VLAN- 1 MPLS-meTOK.

HOns nepexomga K I‘pad)I/I‘IeCKOMy npeancTaB/JI€eHUIO pe3yJbTaTOB TECTUPOBAHUA HeoOXOIMMO HaKaTh

Ha KJIaBULIY 7z («['pacpuk»).
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PucyHok 9.31. Pesynsmamesr mecma: 2pagux
F3

HpI/I Ha)KaTMM Ha KIaBUILY

(«<Bupg») TpoOMCXOOMUT TMepeKIloueHrne MeXOy ABYMs BapuaHTaMu
rpaduueckoro nmpeacTaBaeHNs pe3yIbTaTOB TECTUPOBAHNS :

1. MakcuMasibHOe 3HadyeHMe mo ocu Y COOTBETCTBYET MaKCUMaJIbHOM CKOPOCTMU COeaMHEeHM. HyCTbIe

CTOJIOLIBI OTO6pa>KaIOT MaKCMMaJIbHOe TeOpeTU4YeCKOoe 3HauYeHne HpOHYCKHOVI CITOCOOHOCTH.

2. MakcumanibHOe 3HaueHue Mo ocu Y COOTBETCTBYEeT MAaKCMMaJIbHOMY MW3MEPEHHOMY 3HA4Y€HUIO

MIPOTYCKHOV CTIOCOOHOCTH.

Mo ocx X B 060UX CTy4asix OTIOKEHbI 3HAUEHMsI, COOTBETCTBYIOIIME pa3Mepy Kaapa.

Ha 3armo;THeHHBIX CTOIOIAX AMarpaMMbl 0TOOpaskaeTCs ITOJyYeHHOE B Pe3y/IbTaTe TECTUPOBAHMS 3HAUEHME

MIPOITYCKHOJi CITOCOGHOCTH B KaJIp/C U B MPOLIEHTAaX OTHOCUTEIbHO 3aJaHHO HAarpy3Ku.

9.6.2. 3apepKKa pacnpocTpaHeHus. PesynbTaTbl aHanuMsa

EEd 10G SR — —2.0dBm  03:58
SapepxKa
Kagp Harp.¥ Bpema mc Tect
76 100,00 0,001 TloToBo
128 100,00 0,001 TloToeo
256 100,00 0,001 TloToeo
512 100,00 0,001 TloToeo
1024 100,00 0,001 TloToeo
1280 100,00 0,001 TloToBo
1518 100,00 0,001 TloToBo
Crapt [paduix Cozp, 2arp,

PucyHok 9.32. Peaynsmamel mecma: mabauuya

Tabsuiia MMOKa3bIBAET CpeiHee 3HAUEHME 3afepsKKY (B MC) ISl KasKIOTo 3alaHHOTO B HACTPOIKax pasmepa

KaJpa JaHHBIX M COOTBETCTBYIOIIEE €My 3HAUeHVe MPOITYCKHO CIIOCOOHOCTH (B %), IMTOJyUYe HHOE B PE3Y/IbTaTe

TecTa «IIpOITyCKHASI CITOCOOHOCTD.
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E=d 106G SE - —2.0dBm 03 58

EafEpREa MG Jageprra
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" 76 1zs 256 Elz 1024 1280 1518
pasmep kagpa.b

Tabniua

PucyHok 9.33. Peaynemamel mecma: 2paguk

Ha nmarpamme 151 Kakgoro pasmepa Kajpa oTobGpaxkaeTcsl cTojbell, BbICOTA KOTOPOTO COOTBETCTBYET
cpemHeMY 3HAUEHWUIO 3aI€PSKKY B MC.

9.6.3. YpoBeHb notepb KaapoB. Pe3ynbTaTtbl aHanusa

= 1000 —— FRL 06:59

MoTepu kagpoe
Kagp Harp.#% MNotepm X

64 100,00 0, 0000
128 100,00 0., 0000
256 100,00 0., 0000
512 100,00 0. 0000

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

T: 874,223 R: 874,209 MB

Cron lpaguk ME/c L1 Coxp, /A 3arp.

PucyHok 9.34. Pe3ynsmamel mecma: mabauya

B Tabmuie mis KakAoro pasMepa makeTta B 0aifTax M COOTBETCTBYIOINIEH HArpy3KM B % OToGpaykaeTcs

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

53 IIPOUCXOIUT TIePeCcyéT I0JIe3HOM COCTaBJSoLIeN

3HaUYeHMs IOTepPb B COOTBETCTBUM C OIpeleIEHHBIM ypoBHeM — M6uT/c L1, M6ut/c L2, M6éuTt/c L3, Mout/c L4:

dbusnueckuit ypoBenb (M6wut/c L1): yumtbiBaercsi pasmep Ethernet-kagpa (Bkmiouast CRC),
mpeaM6y/Ibl M MEKKaJpOBOTO MHTEPBAa;

KaHaIbHbBIN ypoBeHb (MOUT/C L2): yunThiBaeTcst ToJabko pasmep Ethernet-kagpa (Bkmouas CRC);

ceTteBoit ypoBeHb (MouT/c L3): yuurbsiBaetcs pasmep Ethernet-kagpa 6e3 CRC, Ethernet-3arosnioska,
VLAN- 1 MPLS-meTOK;

TPaHCIIOPTHBIN ypoBeHb (MOuT/C L4): yanthiBaeTcsipasmep Ethernet-kagpa 6e3 CRC, Ethernet-
u IP-3aronioBka, VLAN- 1 MPLS-meTOK.
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E=d 106G SE - —2.0dBm_ 04:01
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Tabniua Nerenaa

PucyHok 9.35. Peaynsmamel mecma: epaguk

Ha rpaduxke a1 Kakgoro yka3aHHOTO B HACTPOIiKax pa3Mepa Kajpa moka3aHa 3aBUCUMMOCTb YPOBHSI IIOTEPb
KaJpoB (B %) OT HAarpy3ku (B %).

9.6.4. lMpepenbHag Harpyska. PesynbTatbl aHanusa

Ed 106 5RE - —2,.0dBm  04:01
MNpepensHan Harpyska
Kagp Harp.% Bpema c¢ TecT
26 100 _ Q00 5,00 TloToBO
128 100,000 5,00 TloToBO
296 100,000 5,00 TloToBO
912 100,000 5,00 TloToBO
1024 100,000 5,00 TloToBO
1280 100,000 5,00 TloToBO
1518 100,000 5,00 TloToBO
Crapt =ETET Kagpr Coxp, 2arp,

PucyHok 9.36. Pe3ynsmamel mecma: mabauya

B Ta6nuiie [jist K&KIOTO pasMepa MmakeTa 0To6paskaeTcsl 3aJaHHast B HACTPOKax Tecta Harpys3ka u BpeMs,
B T€UeHYe KOTOPOro YCTPOICTBO CIIPAB/SIETCS] C MAaKCMMAIbHOM HAarpys3koit. Eciv BpeMs, B TeueHe KOTOPOTro
TECTUPYEeMOE YCTPOVCTBO BBbIZEPXKMBAET MaKCMMAJIbHYI0 HArpysKy, OINpEeAeIUTb He YyOaaoch, B CTOJOIE
COCTOSIHMS TeCTa BhIBOAUTCS «O1mbKa», a B CTooLe «Bpems, ¢» — MpoYepKu.

IMpu HaKaTUM Ha KJIABUIITY i («Kapgpsl») BMecTO cTo/I61a «Bpems, ¢» oTo6paskaercs crosnber «Kagpbl»,

B KOTOPOM IIpeaCTaBJIEHO KOJIMYECTBO KaapoOB, I1epeJaHHbIX 3a BpeMs TeCTUPOBaHMI.
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PucyHok 9.37. Pezynemamel mecma: 2paguk

Ha nmarpamMme pjig KakZOro 3aaHHOTO pa3mepa Kajpa oOToOpaskaeTcss cTosbell, BbICOTa KOTOPOTO
COOTBETCTBYET BPEMEHM, B TEUEHME KOTOPOTO YCTPOVICTBO CITPABJISIIIOCH C ITpeeIbHOM Harpy3Koii.
Ha cTonb1ax ayarpaMMbl 0TOOpakaeTcsl KOJIMUECTBO MaKeTOB, ITepeJaHHbIX 3a BPEMS TECTUPOBAHMS.

9.6.5. CoxpaHeHue pe3ynbTaToB M3MEpPEHUN

B pexxume TectoB 1mo metomauke RFC 2544 mpy HakaTuM Ha KIaBUIILY i («Coxp./3arp.») IPOUCXOOUT

nepexoa B MEHIO, B KOTOPOM BO3MOJKEH BbIBOJ I/IH(l)OpMaLU/II/I [0} COXpaHéHHLIX U3MEepPeHUAX ( il ), COXpaHeHHue

pe3y/nbTaToOB M IapaMeTpPOB TeCTOB ( 2 ), a Takxke 3arpyska ( & ) win ypanenue ( it ) COXpaHEHHBIX

pe3y/IbTaTOB M IIapaMEeTPOB M3MEePEeHMIA.
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9.7.Y.1564

OcHOBHOJI 3amaveit mpu TectupoBaHuu Ethernet-cereil sSBisgeTcs oOIpenesieHMe COOTBETCTBUS
MpeqoCTaBISIeEMbIX YCJIYT (Hampumep, BuUmeo, TeaedOHMUM, 3JEKTPOHHOI IIOYUTHI, OHJAMH-UTP U T.O.)
XapaKTepUCTUKAM, KOTOpbIe OTOBAapMBAalOTCS B corialieHuyu o6 ypoBHe oOcaykuBauus (SLA — Service Level
Agreement) Mexny ollepaTopamyu CBSI3M M KiIMeHTaMyu. Ha IepBOM MecTe CTOSIT BOIIPOCHI ObGecIieueHmst
rapaHTUPOBAaHHOTO KauvecTBa ob6caykuBaHusg (QoS — Quality of Service), koTopoe xapaKTepusyeTcs
pa3nMYHBIMMU ITOKa3aTeasaMu (CM. pasgen 9.7.1). B HacTosIee BpeMsi CylieCTBYeT ABe OCHOBHbIE METOAMKH JIJIST
OLIeHKM 3TUX rapameTpoB — RFC 2544 (cm. pasgen 6) n Y.15641,

EZd 10G SE - —2.0dBm_ 20:24

Y.1564

TecT npor3BogHUTENEHOCTH

HacTtporkm

CrapT Coxp, 3arp,

PucyHok 9.38. Menr «Y.1564»
9.7.1. Noka3aTtenu KauecTtsa

OcHOBHbIE ITOKasaTeaM KauvecTBa Ipemocrasisemoro cepsucal'® (SAC — Service Acceptance Criteria)
repeunciieHbl HUKeE:

1. FTD (Frame Transfer Delay) — 3amep>kka pacrpocTpaHeHUs KaJipoB.

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

3. FLR (Frame Loss Ratio) — ypoBeHb 1oTepb KaJpoOB.

4. CIR (Committed Information Rate) — rapaHTMpoBaHHasI 1100ca MPOITYCKAaHMS [IJIsT CepBuca.
5. EIR (Excess Information Rate) — makcumabHO moryctuMoe mpesbiienne CIR.

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

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

Metomuka RFC 2544 6blna cos3maHa IJiT TECTUPOBAHMS MaKCUMMAaJIbHOM IPOM3BOAUTEIBHOCTY CETEBOTO
060pyIOBaHUS U TIOAXOOMUT IJISI OLEHKM STOTO IapaMeTpa B CjIydae OTHeNbHOrO KaHajaa WM YCTPOWCTBA.
Ho c mosiBieHreM B KaHajaxX PasjMUHBIX CIYkKO, pabOTaIOMMUX OJHOBPEMEHHO, BBISIBWICS Psif, HEJOCTATKOB
METOAUKN.

Pexomenpauus ITU-T Y.1564[14] yuuTbIBaeT 3TM HeOOCTaTKM M OPUEHTMPOBaHA Ha TeCTUPOBaHUE
MYJIbTUCEPBUCHBIX CETEN, TTO3BOJISISI IIPOBECTY OBICTPYIO OIEHKY COOTBETCTBMUS CETU TpeboBaHUSIM SLA.

15 B 6a30By10 KOHGUIYpALMIO He BXOAUT. DYHKIMA JOCTYIIHA MPYU NOMOJHUTEIHLHOM 3aKase omuyy XMM
v BxoauT B Bepcuio 1O ¢ TecTom o pekomeHpaumu Y.1564 (cm. pasmen 7).
16 TepMMHBI «yCIIyTa», «CIysK0a» U «CePBUC» B TaHHOM OMMCAHUMA SIBJISIOTCS CMHOHMMAaMIM.
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RFC 2544 ITU-T Y.1564
Nsmepenue FTD N N
Vsmepenune FDV — N
N3smepenue FLR N N
AHanu3 OmHOBPEMEHHOI paboThl | — N

HECKOJIbKUX CITY3KO

Bpems TecTupoBaHus

IIns mpoBepku cooTBeTCTBUS SLA
TpebyeTcst IPOBECTU
MOC/eA,0BaTeIbHOCTD
TTOBTOPSIIOUIUXCS TECTOB. B CBsI3U
C 9TUM TeCTUMPOBaHME MOKeT

3aHATD IIPOJOJ/DKUTEJIbHOE BpeMs.

Insa mpoBegeHus TecTa
KOHGUTYpaLuy OGHOM YCIyTU
TpebyeTcs He 60jiee 6 MUHYT.
1M TenbHOCTb TECTa
IMPOV3BOAUTENHBHOCTY MOXKET
OBITH 3aJaHa OT HECKOJIbKMX
CeKyHJ, 10 HeCKOJIbKUX CYyTOK.

TakuM o06pasom,

TeCTMpOBaHMEe II0 pekoMeHAauuu Y.1564 103BOJISIET OZHO3HAYHO OIpeIe/UTh

COOTBETCTBME KaHaJIa TapaMeTpaM, 3assBJieHHbIM B SLA, a TakKe CyIIeCTBEHHO COKPATUTh BpeMEHHbIe 3aTPaThl
Ha aHa/IM3 33 CYET OTHOBPEMEHHOI OLIEHKU HECKOIBKUX CITYXKO.

9.7.3. lNoaroToBKa K TECTUPOBAHUIO

Hepe,u Ha4vaJIOM TeCTUPOBaHUSA HeOﬁXO,E[I/IMO BBITIOJIHUTD C/Ieayroline IeinCcTBUS:

1. IIpoBecTy HACTPOIKY ITapaMeTpoB ceTu (CM. pasaen 6.1) u mapameTpoB uHTepdeiicoB (cM. pasmen 6.2).

2. VCTaHOBUTH KOJIMYECTBO CEPBUCOB U BBIOPATh pekMM TecTa (CM. paszen 9.7.4).

3. HacTpouTb Kaskablii cepBUC B COOTBETCTBUM C COIJIallleHeM 06 ypOBHe 06CIy:KuBaHus (CM. pasmen 9.7.4.2

19.7.4.4).

4. BBITIOJTHUTH HACTPOMKY TECTOB (CM. pasmen 9.7.4.5).

9.7.4. Hactpoiiku

0Z2:00

HacTporkK

Ceparcw 1

Y CCIRESED Konp, + [pomsze.

MNpocToe MamMep,

Buikn

TononorvAa TecTOB
HacTpolkKn cepBvcoB
HacTpokkn TecToB

Kond,

Mpowze,  Kond, + Mpous

PucyHok 9.39. Menr «Y.1564. Hacmpoliku»

CepBucChI

KonnyectBo TecTupyembix cepBucos (0T 1 mo 10).

Pexxum Tecra

BbI60p peskuma TeCTUPOBAHUS:
«KoH(.» — BBIMOTHATH TONIBKO TECTbI KOHGUTYPAINH;
«[Ipou3B.» — BBITIOJHSITD TOJIBKO TECT MPOU3BOAUTETHLHOCTH;

I7 Benmnuuua FDV sBisieTcss KaoueBbiM HapamerpoM ajis VoOIP/IPTV u MCIONb3yeTcsl Mpu HaCTpPoOiiKe

6ydepusannm Tpaduka.
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— «Kond. + IIpousB.» — BBINIOJHSTh TeCTbl KOHOUTypalum u TeCT
MMPOU3BOAUTEILHOCTN.

IIpocToe usmep. ITpy akTMBaIMM JAHHOTO MYHKTA MEHIO OYIyT IIPOBEIeHbI BCE BHIOPAHHbBIE TECTHI

IIJIST BCeX CepPBUCOB. B pe3yibTaTax TecTUpoBaHUs B cTobLEe «CoCcTosIHME» GymeT

BbIBeZleHO «Done».

Tormosiorust TeCToB ITepexop B MeHI0 «Torosorus TecToB» (CM. paszgen 9.2).
HacTpoiiku cepBucoB IMepexop B MeH0 «HacTpoiiku cepBucoB» (CM. pazgen 9.7.4.2).
HacTpoiiku TecToB ITepexon B MmeHI0 «HacTpoiiky TecToB» (CM. pasgen 9.7.4.5).

9.7.4.1. Tononorusa cetu

HacTpoiiky TOIIOJIOTMM BBITIOTHSIIOTCS B MeHIO «TOIIOJIOTMSI TeCTOB», MOAPOOGHOE OINMCAaHME MEHIO
IIpMBeIeHO B pasnese 9.2.

9.7.4.2. HacTpo#Ku cepBucoB
MeHo «HacTpoiiku CcepBMCOB» CIOYXKUT [JIS 3aaHUsI [1apaMeTpoOB, OIpedessiolUX BEPXHIOI TpaHuLly

IOIyCTUMOTO 06bEéMa maHHBIX 1js1 cepBucoB, — CIR u EIR, a Taxke BenmmumHbl Harpysku mjist Tecra Traffic
Policing.

Ed —— LE - <—40dBm 13:29
HaCTEoﬁ KM CEEBP‘ICOB
CIR (L2} 10 MG/
EIE (L2} 1 MG/
Traf.Pol, {L2) 50 MG/ c

Pazmep kagpa 64
MNapameTpw SAC

3aronoBok

L4 KonupoeaTe BoraeuTe el

PucyHok 9.40. Menr «Y.1564. Hacmpoliku cepsucos»

CIR (L2) l'apanTypoBaHHas MPOITyCKHAsT CTTOCOOHOCTb.

EIR (L2) MaxkcumanbHo Joryctumoe npessbiiieHyue CIR.

Traf. Pol. (L2) 3nauenue Harpy3ku gt Tecta Traffic Policing. 3ta BennumHa IoMsKHA OBITH
6osbiie CIR (L2)+EIR (L2) (cm. pasgen 9.7.8).

Pasmep kagpa Pasmep kagpa nJis cepBuca.

IMTapameTpnl SAC IMepexon B meHi0 «[lapameTpbr SAC».

3aro0BOK ITepexon B MeHIO «3arojiOBOK».

Homep cepBuca, 11 KOTOPOTO OCYIIECTB/ISIETCSI HACTPOIKa, 0TOOpaskaeTcsl B BepxXHeii 4acTu skpaHa. Ecin
B MeHI0 «HacTpoiiku» (cM. pasmen 9.7.4) BbHIOPAHO HECKOJBKO CEPBMCOB, IIEPEKITIOUEHME MEXIY HUMMU
F1 / F4 | Knapumm F2 / F3

BBITIOJTHSIETCS C ITOMOIIBIO K/IaBUIIT / nimn IMMO3BOJIAIOT CKOMMMPOBATH

HaCTPOMKM OJHOTO CEPBUCA ¥ MIPUMEHUTD UX OJIS1 APYTOro.
9.7.4.3. 3aronoBokK

HacTpoiika rmapaMeTpOB 3arojioBKa OCYIIECTBJISIETCS B MEHIO «3arojioBOK», MOAPOGHOE OMyCaHMe MEHIO
MpUBeeHO B pasnese 9.5.2.
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9.7.4.4. NapameTtpbl SAC

Menio «[lapametpbr SAC» CAYXUT [JisI HACTPOMKM TIOKasaTeleil KayeCTBa M KaKOOTO cepBuca
B COOTBETCTBUMU C cOTJIaliieHreM 06 ypoBHe 06cTyskuBaHus (SLA).

— ——— —— - 02 11

ﬂaiameTEu SAac

MoTepwn kagpoe 1,00e—03

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

M. Kéuric: 100

L4 KonupoeaTe BocrasuTe F

PucyHok 9.41. Menio «Y.1564. [Nlapamempsr SAC»

ITotepu KagpoB JomyCTUMBI YPOBEHD TTOTEPD KaAPOB.

FTD, mc MakcuMaabHO OOIYCTUMAs 3a4epskKa pacipoCTpaHeHUS KaIpoB.

ITopor FTD, % JOIyCTUMBIi MOPOT IPEBBINIEHNST 3aJepsKKM paclpOCTpaHeHUs KaapoB, IIpHU
KOTOPOM TECT CUMTAETCS TPOMIEHHBIM.

FDV, mc MakcuMaabHO SOMYCTUMOE OTKJIIOHEeH)e 3aepsKKY paclipoCTpaHeH s KaJIpOB.

M, K6ut/c M-dakTop (cM. pasgen 9.7.10).

Homep cepBuca, i1 KOTOPOTO OCYIIECTB/ISIETCS HACTPOIiKa, 0To6GpakaeTcsl B BepXHeii yacTu skpaHa. Ecm
B MeHIO «HacTpoiiku» (cM. pasmen 9.7.4) BbIOpaHO HECKOJIbKO CEPBMCOB, IEPEKTIOUEHME MEXAY HUMU

F1/ F2/F3

BBITIOJTHAETCS C IMTOMOIIIBIO K/JIaBUIII @/ nim i . KnaBuin

HHCTpOﬁKM OOHOTO CepBucCa U MPUMEHUTDb UX IJIST APYTIOoro.

IMO3BOJIAIOT CKOIMMPOBATH

9.7.4.5. Hactpoiikm TectoB

MeHro «HacTpoiiKy TeCTOB» CIYSKUT AJIsI 3aJaHusI TapaMeTpPOB TeCTOB KOHGUTYpaI Uy (AIUTEIbHOCTD IIara,
KOJIMYECTBO IIaroB) ¥ TeCTa MPOU3BOAUTENIBHOCTM (AJIUTENBHOCTD), a TaKke BbI6Opa TECTOB KOHGUTYypaium,
KOTOpbIe O6YIYT BBITIOMHSITHCS.

Ipumeuanue: KOMMUECTBO NOCTYIHBIX IJI PeIaKTUPOBAHUSI MYHKTOB 3aBUCUT OT BbIODAHHOTO B MEHIO
«HacTpoiiku» (cMm. pasmgen 9.7.4) pexxuMa TeCTUPOBaHMSI.
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- 100 — - 11:41

HacTpofkn TectoB
Anut.,. wara. < ke

Tect CIR Bkn
Kon—-Bo waroe 1

Tect EIR Buikn
Traf. Policing Bwurkn

LnmTensHecTeE O0:15:00

PucyHok 9.42. Menr «Y.1564. Hacmpoliku mecmog»

IOnur. mara, ¢ 3HaueHMe JJIMTENbHOCTM Ilara, KOTopoe OymeT MCIIOAb30BaThCsl IJISI TeCTOB
KOHpuUrypauum.

Tect CIR Britouenne/Boikintouenue tecra CIR.

Kon-Bo maros KosnyecTBO Iaros Ajisi NpoBeeHus TeCTUpoBaHus (CM. pasgen 9.7.6).

Tect EIR BritoueHne/BoikintoueHue tecra EIR.

Traf. Policing Bruouenne/Boikmouenne tecta Traffic Policing.

[ nUTeNbHOCTD IUTeNnbHOCTD TeCTa NPOU3BOAUTEIBHOCTU.

9.7.5. TecTbl KOHPUrYypaumm

C moMOIIbI0 TECTOB KOHOUTYPAIIMY KAKIbIV CEPBUC ITPOBEPSIETCS] HA COOTBETCTBME MapaMeTpaMm, 3aJaHHbIM
B MeHIo «I[TapameTpsl SAC» (cM. pasmen 9.7.4.4), a TakKe OLIEHMBAETCSI, OCTAETCS JIM MPOITYCKHAs CIIOCOOHOCTD
B 33[IaHHBIX TIpeesaxX MMpu yBeIuYeHnM Harpy3ku. lleap — yo6eauThbCs B TOM, UYTO HACTPOWKYU CETU ITO3BOJISIIOT
K&KIOMY CepBUCY paboTaTh OTAENbHO OT JPYIMX CIYKO C 3asgBJIEHHO IPOU3BOAUTENbHOCTBIO. IIpn
MpOBeIeHUY OAHHBIX TEeCTOB CEPBUCHI IMPOBEPSIOTCS IO ouepeny, OJisS OLEHKM OJHOBPEMEHHOI paboThl
TIPUMEHSIEeTCS TeCT IPOU3BOAUTEIBHOCTHU (CM. pasnen 9.7.9).

Tectsl KoHbuUTryparuu cocTosaT u3 Tpéx TectoB — CIR, EIR u Traffic Policing. TIpoBoauTh BCce TeCTbI
HeobsI13aTeIbHO, 0607 U3 HUX, TPV HEOOXOAMMOCTH, MOXKET ObITh BBIK/IIOUEH B MeHI0 «HacTpoiiku TecToB»
(cm. pasgen 9.7.4.5).

9.7.6. Tect CIR

Tect CIR mucmonb3yeTcs Ojs MPOBEPKM TOTO, UTO TPU Tepefave MaHHBIX C HArpyskoii Ha ypoBHe CIR
roKasaTeu KauecTBa HaXO[sATCS B IIpefenax, yCTaHOBAEeHHBIX SLA.

B xXone maHHOrO TecTa M3MepSIOTCS OCHOBHbIE ITOKasaTenu Kadectsa Kaxporo cepsuca (FTD, FDV, FLR),
1OoC/ie Yero 3TM 3HAUYEHMS CPAaBHUBAIOTCS C BeIMYMHAMM, 3aJaHHbIMM B MeHK «[lapametpsl SAC»
(cm. paszen 9.7.4.4).

B meHio «HacTpoiiku TecToB» = «Koj-BO IIaroB» MOXKHO 3a/1aTh KOJMYECTBO IIaroB [Iisi MPOBeAeHUs
tTectupoBanus: 1 mar — Tect CIR 6ymet npoBeméH mpu 100% Harpyske; 2 mara — TecT OyaeT MpoBeIEH B ABA
arama: 50 u 100 % ot 3amaHHOI HArpy3KM; 3 mara — TecT OymeT mpoBenéH B Tpu atama: 50, 75 u 100 %
OT 3aJlaHHOV HArpy3KWu; 4 Iara — TecT OymeT MpoBedEéH B ueThbipe stama: 25, 50, 75 u 100% ot 3amaHHOI
Harpy3Ku.
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MNponyckHas

CnocobHOCTb
CRE o e e e e e e - e = = = = =
0.75xCIR |.............
0.5xCIR |...... . :
0.25xCIR TBfCT ClRé
war 1 war 2 war 3 war 4 |.u>arm

9.7.7. TectEIR

Tect EIR ciykuT Ojs MpoBepKM TOro, YTO Ipu Iepefade AAaHHbIX C Harpyskoii Ha ypoBHe CIR+EIR
pe3yNIbTUPYIOIIAST TIPOITYCKHAS CIIOCOOHOCTh MJIT KaKOOTO CEpPBMCA HEe IMPEBBIIIAET AOMYCTVMOE 3HadeHue
nHaxoautcss B mpepgenax or CIR (¢ yyétom 3amaHHOrO YypoBHS mnoTepb KanpoB) npo CIR+EIR:
CIRx(1-FLR)<IR<CIR+EIR. Benunumna mnortepp kKagpoB (FLR) ycranaBamBaetcsi B meHw «Ilapametpsl SAC»
(cMm. pasgen 9.7.4.4).

Ipumeuanue: pexum «colour-aware» (BO3MOXKHOCTh IIOMEYaTh I[BETOM TIIepeJaBaeMble  KaJpbl)
He TOJIep>KMBaAeTCS.

[ponyckHas
Cnoco6HOCTb

CRTEIR = = = e e e e e e e e = = = = —

CRlm = = = = = = //// _____

CIR{1-FLR) |m = = = = = = = = ad - -

:
. TecTEIR
;

TecT CIR 1ect CIR Tect CIR Tect CIR

war 1 war 2 war 3 war 4 waru

9.7.8. Tecr Traffic Policing

Tect Traffic Policing ucmonb3yeTcs [ TMpPOBEpPKM TOTO, UTO TIpM Iepedade OaHHBIX C Harpys3Koii,
TIpeBbIIIAIOIIEel pPa3pelIéHHYIO 1)1 CepBUCa, CeTh 6yIeT OrpaHMUYMBATH €ro M0JIOoCy MponycKkanus. Harpyska gjist
3TOTO TeCcTa yCTaHAaBIMBaeTCs BpyuHyio B MeHI0 «HacTpoiiku cepsucos» = «Traf. Pol. (L2)» (cm. pasgen 9.7.4.2)
U IOJKHA MpeBbIaTh ypoBeHb CIR+EIR .
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MponyckHasa
cnocobHOCTb

Traf. Pol. (L2)

CIR+EIR+M
CIR+EIR

CIR
CIRx(1-FLR)

* Tect
+ Traffic
: Policing

tecT CIR TtectCIR TtectCIR Tect CIR TecT EIR

war 1 war 2 war 3 war 4 Liaru

9.7.8.1. Pe3ynbTatbl TECTUPOBAHUSA

EE 10G 5SE - —2.0dBm  20:34
Tect koHpUMrypaumm: cepeuc 1
# TR .M6/c FTD.mc FD¥.mc FLR. X Coct
Tect CIR
1 10,00 0,00 0,00 0,00 0Ok
Tect CIR/EIR
Gr 11.00 0,00 0,00 0,00 0Ok
Traffic policing
Gr 13.50 0,00 0,00 0,00 Cboi

CrapT < i Coxp, 3arp,

PucyHok 9.43. Pe3ynsmamesl mecma KoH@uaypayuu

IR, M6/c Vi3smepeHHOe 3HaUeHVe MTPOITYCKHOI CITOCOOHOCTH (BBIBOJSTCS CpeHMe 3HAUEHUS]).

FTD, mc VsMepeHHOe 3HaueHMe 3aZepKKY paclpoCTpaHEHMsI KaApoB (BBIBOASTCS CpenHue
3HaueHus — cM. pa3gen 9.7.10.1).

FDV, mc V3sMepeHHOe 3HaueHMEe OTKJIOHEHMS 3a[epPKKM PacCIIPOCTpPaHEeHMsT KaApOB (BbIBOISTCS
CcpenHMe 3HaUeHus — CM. pasgen 9.7.10.2).

FLR, % M3mepeHHOe 3HaueHNe YPOBHS MOTEPh KaAPOB.

Cocr CocTostHMe TeCTMPOBaHMs (BO3MOXKHbIE BAPMAHThI TIepeUNCIeHbl B pasjiene 5.6).

O1tieHKa pe3y/IbTAaTOB M3MepPEHMIT BBITIOMHSIETCS B COOTBETCTBUM C MHOOPMAaIMeii, BLIBOAMMOI B CTOJIOIE
«Coct» («CocTosiHMe»). Huske omuchiBaioTcst 3HaueHuss «Ok» u «CO0ii», OCTajbHbIe BapUAHThI IePeunCcIeHbl
B pasgeie 5.6.

Cocrosinue | Tect CIR Tect EIR Tect Traffic Policing
Ok 3HaueHus BCex V3mepeHHOe 3HaUeHMe V3mepeHHOe 3HaUeHMe
ToKasarTesieil KauecTBa MIPOMYCKHO CTIOCOOHOCTH MIPOMYCKHO CIIOCOOHOCTHU
HaxOo[sTCS B Ipeaenax, HaxoguTtcs B nipegenax oT CIR | HaxoguTcs B ripegenax ot CIR
YCTaHOBJIEHHBIX SLA. (c yyéTOM 3a4aHHOT'O YPOBHS (C y4éTOM 33JaHHOT'O YPOBHS
notepb Kagapos) Ao CIR+EIR: noteps Kagpos) g0 CIR+EIR+M:
CIRx(1-FLR)<IR<CIR+EIR CIRx(1-FLR)<IR<CIR+EIR+M
Cbon 3HaueHUs1 OGHOTO U V3mepeHHOe 3HaUeHMe U3mepeHHOe 3HaUeHKe
HeCKOJIbKUX MPOITYCKHOI CIIOCOGHOCTY TMIPOITYCKHOM CIIOCOOHOCTY

73



roxKasareJsieli KauecTBa meHblie ypoBHS CIRx(1-FLR) meHbIie ypoBHs CIRx(1-FLR) min
BBIXOJSIT 3a IIpefeibl, wnu nipeBbimaet CIR+EIR npesbimaet CIR+EIR+M
yCTaHOBJIeHHBIE SLA.

KnaBumm

F2 / F3

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

9.7.9. Tect npoM3BOAUTENBHOCTH

TecT MpPOM3BOAUTEIBLHOCTU MCIIOAL3YETCS ISl OLIEHKM OJHOBPEMEHHOI paboThl BcexX cepBucoB. [Ipu
MIpOBeIEHNY TeCTa BBITIOJIHSIETCS Iepegada JaHHbIX JIJISI BCeX CyX0 OJJHOBPEMEHHO C Harpy3Koii Ha ypoBHe CIR
¥ TPOBEPSIIOTCS 3HAUeHMS MOoKa3saTesieli KadyeCcTBa IJIs KaKOOro cepBuca. ENVMHCTBEHHOV HACTPOMKONM TecTa
SIBJISIETCSI €0 AJINTeNbHOCTh, KOTOPAsk MOXKET COCTaBISITh OT HECKOJIbKMX MUHYT A0 4-X THE.

9.7.9.1. Pe3ynbTaTbl TECTUPOBAHUSA

= - 15:29 E= 1000 —— PER 02:32
TecT NpPoOM3IBOAMTENBEHOCTH: CBOAHBIA TecT NpowzBOgMTErnEHOCTM: cepBuc 1
# IR.M&/c FTD.mc FDV¥.mc FLE.¥ Coct Makc. Cpegq. MrH.
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 FDY,. mc OO0, 000 00, 000 OO, 000
3 5,00 0,00 0,00 0,00 Ok IR . M&6/Sc 20,000 20,000 20 000
FLE ©O,00a+00 Kon—Bo 0
FTD >= 1 ¥PKTs 0,000
Tekyyan IR mbps: 20,000
T: 24,765 R: 24,765 MB
ET 00:05:00 RT 00 :00:00
Crapr (a4 r Coxp,/3arp. Cron < i Coxp,/3arp,

PucyHok 9.44. Pe3ynsmamsi mecma npous3gooumenbHocmu

IR, M6/c Vi3mepeHHOe 3HaUeHMe ITPONYCKHOM CIIOCOOHOCTH (BBIBOJSITCS CpefHMe 3HAUEHMST).

FTD, mc V3mepeHHOe 3HaueHMe 3a7epKKU paclpoCTpaHeHUs KaJIpoB (IJsI CBOAHOIO TeCTa
BBIBOJSITCS CpelHMe 3HaueHus — cM. pasgen 9.7.10.1).

FDV, mc U3smepeHHOe 3HaueHMe OTKIOHEHMS 3a[epXKM DPaCIpoCTpaHeHUsI KaapoB
(OJ1s1 CBOOHOTO TeCTa BBIBOASTCS CpegHMe 3HaUeHusT — CM. paszaen 9.7.10.2).

FLR, % V3smepeHHOe 3HaUeHNe ITOTepPb KaJapoB.

Coct CocTosiHMEe TeCTUPOBAHMSI.

FLR V3mepeHHOe 3HaueHNe YPOBHA [IOTEPb KaJpOB.

Kon-Bo KonnuecTBO MOTEPSIHHBIX TAKETOB.

FTD >= KonndecTBO 1MakeToB, KOTOPbIE IMPeBbICUINM 3aJaHHbIN MOpor (CM. pasaen 9.7.4.4).

%PKTs [IpolieHT MOTepSHHBIX TAKETOB.

Tekymiast IR, mbps

Texyliee 3HaUeHME MHOOPMAIMOHHOM CKOPOCTH.

T:

KonmuecTBO nepeiaHHbIX 6aiiTOB.

R:

KonmuecTBO MpUHSTHIX 6ATOB.

O1eHKa pe3yabTaTOB M3MEPEHMIi BBIITOIHSIETCS B COOTBETCTBUM C MH(pOpMAaIlMeit, BHIBOOUMOI B CTOJIOIE
«Coct» («CocrostHue»). Huske ommchiBatoTcs 3HaueHus «Ok» u «COOIi», OCcTalbHbIE BO3MOXHbBIE BapUaHThI
repeunciieHsl B pasaene 5.6.

Ox 3HaueHMs BCeX [T0Ka3aTesell KaueCcTBa HAXOASTCS B IpefieNiax, yCTaHOBIeHHbIX SLA.
Cooit 3HaueHMsI OJHOTO WIM HEeCKOJIbKMX ITOKa3aTelell KaueCcTBa BBIXOAAT 3a Ipeferbl,
ycTaHOBJIeHHbIe SLA.
F2 , F3 i i 7
Knasumm / CJTySKaT JJ1s TIepeK/TIoueHNsT MeXXIy CBOAHONM Tabyuileit u pe3yabTaTaMu U3MepeHnin

IUISL KSKIOro CepBuca.
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9.7.10. M-¢akTop

B mporiecce mpoBegenus Tecta Traffic Policing B pe3yibraTe 6ydepusanyy B HEKOTOPbIE MOMEHTHI BPEMEHMU
Ha MpUEMe OKa3bIBaeTCs GOJbIIE JAHHBIX, YeM OTBEIEHO )1 CepBIUca. ITO BSETCS 0COOEHHOCTbIO, a He c60eM
B paboTe cetu. UToObI yuecTb 3Ty ocobeHHOCTh 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).

9.7.10.1. Anroput™ usmepenusa FTD

s nsmepeHnus 3aziepkku pacrpoctpaHeHus kKagpos (FTD) BbITIOJHSIOTCS Cllenyloliye OeiCTBUS:
1. Ha nepeparomieit CTOpOHe B KaXKblil [TaKET BCTABJISIETCS BpeMeHHas meTka (Ta).
2. Ha mpuéMHOIi CTOpOHe 3aluCchIBaeTCs 3HaUeHMe BpeMeHy mpuéma nakera ¢ metkoii (Th).

3. BerumcisieTcss 3agepskka IPOXOKIEeHMs MakeTa B CETM, KOTOpas IPEeCTaBIsIeT cO00i pasHUILY MeXIY
BpeMeHHbIMM MeTKamu: Tb - Ta.

IMpumeyaHue: TPUEMHUKOM M TepeIaTUMKOM OO/DKEH ObITh OOMH M TOT Xe IpuOOp wiu naBa mpubopa,
CMHXPOHUM3UPOBAHHBIX 10 TipoTtokony PTP (cm. pazgen 6.3.3).

4. B pesynbraTe GUKCUPYIOTCS TP 3HAUYEHMUs 3amepskku — MuHUMManbHoe (FTD _min), cpeguee (FTD_avg)
u makcumanibHOe (FTD_max). CpemHee 3HaueHMe 3aeP>KKUM BbIUMCIISIETCS KaK CyMMa 3aJiepykKeK IJisl BceX
MIPUHSITBIX IAKeTOB MO e/IeHHAasI Ha KOJMYECTBO MPUHSIThIX TaKETOB.

OTU 3HAYEeHUS 0T06pa>1<a10Tc;[ B pe3yjibTaTaX TeCTa IIPOM3BOAUTEJIbHOCTU OJI Ka>XOoro cepsuca. s
CBOOHOIO TeCTa IIPOM3BOAUTE/IbHOCTU 1 TECTOB KOHd)MpraLlMI/I BbBIBOOSATCA CpeqHME 3HAaYCHNA.

9.7.10.2. Anroput™ usmepenusa FDV

OTK/IOHEHMEe 3aJepXKM pacrpoctpaHeHus KaapoB (FDV) B cOOTBeTCTBMM C peKOMeHpaluein
ITU-T Y.1563 [15] uamepsietcst mo dopmysie: FDV = FTD - FTD_min.

Hampumep, ecyi 6bIIM M3MepeHbI 3HAUeHUS 3a7eP3KKY pacrpocTpadHenyus kKaapos: FTD min = 1.5, FTD avg
= 2.5, FTD max = 5.5, To sHauenust FDV 6ynyTt ciegytomumu: FDV_min =0, FDV_avg = 1.0, FDV_max = 4.0.

OTU BeNIMYMHBI OTOOPAKAIOTCSI B pes3y/bTaTax TecTa IMPOM3BOAUTEILHOCTY IJISI KaskAoro cepBuca. s
CBOJHOTI'O TeCTa ITPOM3BOAUTENBHOCTH U TECTOB KOH(PUTYpalIMy BIBOASTCS CpeiHME 3HAUEHMS.
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9.8. MNMpukas N2870

IMpukas N2870 MwuHucrepcTBa LM(GPOBOrO PasBUTKS, CBSI3M M MacCCOBBIX KOMMYHMKAIMi Poccuiickoii
Geneparuu ot 19.12.2019 (manee - «IIpukas») comepkKUT IepedeHb U3MepPEeHMH, OTHOCSAIMXCSI K cdepe
TOCYZApPCTBEHHOTO PEryIypoBaHus oOeclieueHys] eOMHCTBA M3MEPEHMIT ¥ BBIMTOJHSIEMbIX MPY 06ecreueHnmn
IIeJIOCTHOCTM ¥ YCTOMUMBOCTM (YHKUMOHMPOBAHMS CETU CBSI3M OOIIEro MOJb30BaHMS, M 06sI3aTeIbHBIX
METPOJIOTMYECKMX TPEOOBAHMIT K HUM, B TOM UMCJIe IIOKa3aTeieil TOUHOCTY M3MePEeHUiA.

B Ilpukase comepikaTcsl MeTpOJOTMUYecKMe TpeboBaHMs K CIeAYIOUMM MapaMeTpaM ceTeil Iepemadu
JIaHHbIX:

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

e  Bapmauus 3a7epXkKu fepemaun maketoB JaHHbIX (PDV - Packet delay Variation);
o Ko3(pduimenT notepb nakeros gaHHbIX (PL - Packet Loss);

e IIPOITyCKHAS CIIOCOOHOCTDb KaHaJIa Mepesaun JaHHbIX.

Tect «IIpmka3 N°870»'8 gBysgercs My/abTHCEPBUCHBIM, OH II03BOJISIET 3a4aTh 3HAYEHMS IE€PEUYMCIEHHBIX
IapaMeTpoOB, COOTBETCTBYIOIIME COTJIANIEHUIO 00 YpoBHe obcayxkuBaHusi (SLA), ¥ M3MepUTb UX peabHYIO
BEJIMYMHY C TOYHOCTBIO, YIOBJIETBOPSIIONIEl TpeboBaumsam [1pukasa. VismMepeHus BbITIOTHSIOTCS OTHOBPEMEHHO
IIJIS1 BCeX CEPBUCOB.

st mpoBeeHus TeCTMPOBAHUSI MOKHO MCIIOAb30BaTh TUIIOBbIE CXEMbI MOAKIIOUEHNS, TPefCTaBIeHHbIe
B pa3geine 9.1.

Hacrtpoiika mapameTpoB, MPOCMOTP pe3yibTaTOB U 3aIycK Tecta «IIpuka3 870» BBINOJHSIETCS B MEHIO
«M3mepenusi» = «IIpukas 870».

- - — - 14:21
Mpukaz 870
PeaynbtaTtw

Hauyano 27042020 14:20:04
OrkoHuvaHue 27042020 14:21:04
ET Q0001 :00 BT QOO 20000
T® 75757568 R¥ 75757568

Crapt Hactpoiky  Pesuynetate  Coxp,/3arp.

PucyHok 9.45. Menro «[puka3 870»

HacTtporiku Ilepexon, B MeHIO HaCTpPOEK MapaMeTpoB TecTa (cm. pasgen 9.8.1).
PesynibTaThl Ilepexopn, B MeHIO IIPOCMOTPA Pe3YIbTaTOB TecTa (CM. pasngen 9.8.2).
Hauano Jarta 1 BpemMs Hava/ia TecTa.

OxoHuYaHue JlaTa 1 BpeMsi OKOHUaHMSI TeCTa.

ET Bpewms, nipolieniiee ¢ Havasia TecTa.

RT Bpewms, ocTaBiieecs: 4,0 OKOHUaHMS TeCTa.

TX KonndyecTBO MakeToB, mepegaHHbIX 3a BpEMS TeCTa.

RX KonnyecTBO MakeToB, MPUHSATHIX 38 BpeMS TeCTa.

Crapr/Cror ( F1 ) BxiroueHne/BBIK/IIOUEHME TECTA.

HacTpoiixi ( F2 ) [Tepexon B MeHIO HaCTpOEK MapaMeTpoB TecTa (CM. pasgen 9.8.1).

18 B 6a30ByI0 KOHGUIYpalLNio He BXOAUT. OYHKLMS OOCTYIIHA IIPM OOMOJHMUTENIbHOM 3aKase omiunu X870
u BxoauT B Bepcuto 10 ¢ Tectom no ITpukasy N2870 (cMm. paszen 7).
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PesynbTaThl ( i )

[Tepexon B MEHIO MPOCMOTPA Pe3yAbTAaTOB TecTa (CM. pazfaen 9.8.2).

Coxp./3arp. ( i )

[Tepexof B MEHIO COXpaHeHUs: Pe3yIbTaToB TecTa (M. paszen 10).

9.8.1. Hactpoiku

- ———— ——— - 14:22

Hactporkm

KomuecTBo cepBucoe I

Tononora TecTOoB
HacTponku cepBucoB
QGume

Mo ymomdaHum

PucyHok 9.46. Mexr «Hacmpolikus»

Konnyectso CEepBIMCOB

KonnyecTtBO TecTupyembix cepBucoB (OT 1 10 4).

Tomnosorus TeCcToB

ITepexopn, B MeHI0 «TOIOJIOTUS TECTOB» (CM. pa3zen 9.8.1.1).

HacTpoiiku cepBucoB

ITlepexopn, B MeHto «HacTpoiiku cepBucoB» (cM. pasgein 9.8.1.2).

O6ue

[Tepexon B meH10 «O61mme» (cM. pasgen 9.8.1.4)

ITo ymomuanuio (

Fa )

CO6poc HACTPOEK TeCTa K 3HAYEHMSIM 10 YMOJTUaHMUIO.

9.8.1.1. Tononoruga Tecros

- ———— —— — 14:22

TononorvAa TecToB

fmct. IP 192.168,10,12
fleycTopoHHMA

NeycTopoHHME  WoxogAuumi Broaaupi

PucyHok 9.47. Merio «Tonosnozus mecmos»

HOucr. IP

IP-agpec AMCTaHLIMOHHOTO Mpubopa.

TecT. moTOK

HamnpagiieHne TeCcTMpoOBaHUS:

IBYCTOPOHHUIT — TeCcTUpOBaHMe 0O0MX HAIpaBAeHMII: OT JIOKAJIbHOTO mpubopa
K IMCTAaHLIIMOHHOMY ¥ OT JUCTAHIIMOHHOIO K JIOKAJbHOMY;

UCXOOSUINI —  TecTMpOBaHMEe HAIpaBJeHUSI OT JIOKIbHOrO Ipubopa
K IVCTaHIIIOHHOMY;

BXOISIINII — TeCTUpOBAaHME HAmpaBAeHMs] OT IMUCTAHIIMOHHOTO Ipubopa
K JIOKQJIbHOMY.
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9.8.1.2. Hactpoiiku cepBucos

— ——— ——— = 14:22

HEICTEOI;‘I KK CEEBP‘ICOB

Pazmep kagpa D12

Harpyzsrka (L2} 10 MG/ c
3HaueHuA SLA
3aronoBok
L4 KonupoeaTe BoraeuTe el

PucyHok 9.48. Merro «Hacmpoliku cepsucog»

Cepsuc Howmep HacTpanBaemMoro ceppuca.
Ecnn B meHwo «HacTtpoiiku» (cM. pasgen 9.8.1) B nosie «KoinvyecTBo cepBUCOB» YKa3aHO
HECKOJIbKO CEepPBUCOB, Tlepek/IoueHe MeKAy HUMM BBITIOJNIHSIETCS C TTIOMOIIbI0 KJIaBUII

/@ 78071 = / F4 . KnaBumnn F2 / = MMO3BOJISIIOT CKOMMUPOBATb HACTPOIKU
OLHOTO CepByCa U IPUMEHUTD UX IJIs1 IPYTOTO.
Pasmep kagpa Pasmep kanpa 1j1s1 cepBuca B 6aiiTax.
Harpyska (L2)

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

B Mbut/c ( F3 )
3HaueHus1 SLA ITepexopn B MeHI0 «3HaueHus SLA» (cMm. pasgen 9.8.1.3).
3aroJIoBOK [Tepexop, B MeHIO «3arojioBOK» (CM. paszen 9.5.2).

9.8.1.3. 3HaueHusa SLA

T ——— = 14:23

3HaveHnA SLA

OueHka PD  Brn
PD 1.0000 MC

Ouenka PDY Brn
PDY 1,0000 MC

OueHka PL Ben

PL ©.10000 “

OueHka BWH  Brn

BW L2 10 M&/c

L4 Konpoeate BoraeuTte o

PucyHok 9.49. MeHio «3HayeHus SLA»

Cepsuc Homep HacTpanBaeMoro cepsuca.
Ecnn B meHto «Hactpoiiku» (cMm. paszen 9.8.1) B nosne «KonmuecTBO cepBUCOB» yKa3aHO

HECKOJbKO CEPBUCOB, MEPEKIIOUEHNE MEKIY HUMMU BBITIOJHSIETCS C TOMOIIbIO KJTaBUII
/ Win 7 / F4 . Knasuiin F2 / -
cepBuCa U IPUMEHUTD UX JJIS1 PYTOro.

IIO3BOJIAIOT CKOIIMPOBATDH HaCTpOﬁKM OOJHOTO
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Ouenka PD BK/IIOUNTB/BBIKIIOUUTL OLIEHKY CpefHel 3alepyKKu Iepenauy IakeToB AaHHBIX (PD -
Packet delay).

PD 3HaueHNe CpefHel 3aep>KKU Iepeauy MakeToB JaHHbBIX, COOTBETCTBYIOIee SLA.

Ouenka PDV BK/IIOUNTB/BBIKIIOUYMTD OLIEHKY Bapualuy 3adep kKU rnepefauy rnakeToB gaHHbIX (PDV -
Packet delay Variation).

PDV 3HaueHMe Bapualuy 3aep>KKM Iepefaun NakeToB JaHHbBIX, COOTBETCTBYIOIIee SLA.

Onenka PL BKJII0UMTH/BBIKIIOUMTh OIEHKY KO3(duieHta nmorepb naketoB maHHbiX (PL - Packet
Loss).

PL 3HaveHue Ko3QduileHTa noTepb NakeToB JaHHbBIX.

Ouenka BW BKJII0UMTH/BBIKIIOUMTD OLIEHKY IPONYCKHOM CIIOCOOGHOCTHM KaHajia Iepefadyy JaHHbIX.

BW L2 3HaveHMe MPOMYCKHOJ CIIOCOOHOCTY KaHala Mmepenaui JaHHbIX, COOTBETCTBYIoLee SLA,
IIPY KOTOPO¥ TapaHTMPOBAHHO HET MOTEPh MTAKETOB.

9.8.1.4. O6bwue

i = 14:24

0Gume

000:01:00

PucyHok 9.50. Mento «Obujuex

IOnutenbHOCTh TecTa 3amaétcsi B Gopmare hhh:mm:ss. MuHuManbHOe 3HaueHMe - 1 cekyH[a,
MakcuMayibHOe — 999 yacoB 59 MUHYT 59 cekyH[I.
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9.8.2. Pesynbratbl
IIOCTYITHO HECKOJIbKO THUIIOB TabOJMI] C pesyJbTaTaMu M3MepeHMii. IlepekioueHue MeXIy TabaIMUIlaMu

BBITIOJTHSIETCS ITPY HAKaTUM Ha KIaBUIINA ) / F2 i @/@

9.8.2.1. CBoaHble pe3ynbTaTbl

— —— ——— - 14 24
PeaynetaTtm: cBOogHLIA
& PD PDY PL BW L2 Tect
MKC MKC b4 MeumTASc cTart
1 10,0 .0 0.0 10,00 3epw
44 h Mz Cozp, 2arp,

PucyHok 9.51. Mento «Pe3ynbmamei: c800H®bI»

PD V3mepeHHOe 3HaUeHMe CpefiHell 3afepsKKu fepeaun MakeToB JaHHbIX. [Ipy HaxkaTuu
Ha KJIaBUIIY ' ° BBINOJHSETCS BHIGOP eAMHNIL M3MEPEeHMs — MC MM MKC.

PDV V3mepeHHOe 3HaUeHMe CpedHEel Bapualuy 3aJiep>kKKu Iiepeaun makeToB JaHHBIX. [1pu
Ha’kaTyy Ha KIaBUITYy '° BBIIOJHSETCS BBIGOP eIMHMIL M3MePEeHMs — MC MU MKC.

PL Vi3mepeHHOe 3HaueHMe KoaduiieHTa NOTepb MTaKeTOB JaHHbIX. BEIBOASTCS cpefHMe
3HaueHMs.

BW L2 VisMepeHHOe 3HaueHMe IIPOITYCKHOI CIIOCOOHOCTM KaHaja Iiepefauu OdaHHBIX
Ha ypoBHe L2. BeIBOOSATCS CpefHME 3HAUEHUS.

Tect cTaT CocTostHME TeCTMPOBaHMS (BO3MOXKHbIE BApMAHTBI ITepeuncyieHbl B pasnese 5.6).

9.8.2.2. CeoaHble pesynbTaThl (SLA)

- ——— —— - 14 24
PesynbTate: ceogHw {SLAD

& PD PDV PL BW L2 Tect

1 Ok Ox Ok Ok Ok

Peaynbtar Tecta: 0Ok

a4 e MC Coxp, 3arp,

PucyHok 9.52. MeHio «Pe3ynsmamei: c600Heil (SLA)»

B Tabnuile BBIBOASITCS pPE3YJAbTAaThl COOTBETCTBMSI M3MEPEHHBIX 3HAUeHMii 3aJaHHbIM ITOPOTOBBIM
3HaueHussM SLA (cm. pasmen 9.8.1.3):

(0) 4 3HaueHMe TapaMeTpa HaxXOIUTCS B MpefiesiaX, yCTaHOBIEHHBIX B MEHIO «3HauUeHus SLA».
C6o0i1 3HaueHMe apaMeTpa BBIXOIUT 3a MpeJiesibl, YCTAHOBJIEHHbIE B MeHI0 «3HaueHms SLA».
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9.8.2.3. PesynbTaTthbl Ans cepsuca

- - —— — 14 25
FPeaynetate: cepenc 1
Marc. Cpenq. MuH,
PD. mkc 16,1 10,0 10,0
PDY. mMkcC 0.0 0.0 0.0
BW L1 16,393 16,391 10,389
BW L2 10,002 10,000 9,998
BW L3 9,651 9,648 9,647
ET O00:01:00 RT QOO0 00 00
T= 7o7D/068 RX 7o/D/068
PL. % Q,00000 Kon—eo 0
L4 = MC Cozp, 3arp.,

PucyHok 9.53. Merto «Pe3ynemamei: cepsuc 1»

PD, mc Vi3MepeHHOe 3HaueHMe CpefHell 3aJepKKM Iepelauyy MNaKeTOB JAHHBIX (MaKCUMMaJbHOE,
cpefHee ¥ MMHUMAJILHOE).

PDV, mc Vi3MepeHHOe 3HaueHMe Bapualuuy 3afep>XKu Mepefauyy MakeToB JaHHBIX (MaKCHMMalbHOe,
CpelHee ¥ MUHUMAJIbLHOE).

BWL1 3HaveHMe MPOITYCKHO CTTOCOOHOCTM KaHasla Ilepeauy JaHHbIX, [IepecuuTaHHOe Ha YPOBHE
L1 (makcuManbHOe, CpeHee ¥ MUHUMAJIbHOE).

BW L2 M3mepeHHOe 3HaUEHMe MTPOIYCKHOI CITOCOOHOCTM KaHaja Iepefauy JaHHbIX Ha ypoBHe L2
(MakcuMMaabHOe, CpefHee U MMHUMAJIbHOE).

BWL3 3HaveHMe MPOITYCKHO CITOCOOHOCTM KaHa/Ia IepeAauy JaHHbIX, IeEPeCUUTaHHOe Ha YPOBHE
L3 (MakcuManbHOe, CpeiHee M MUHUMAJIbHOE).

ET Bpewms, npolieniiee ¢ Havaia TecTa.

RT Bpems, ocTaBiieecs: O OKOHUaHMS TeCTa.

TX KonnuecTBO MakeToB, NepefaHHbIX 32 BpeMS TeCTa.

RX KonynuecTBO MakeTOB, MPUHSITHIX 34 BpeMsI TECTA.

PL, % Vi3mepeHHoe 3HaueHMe Ko3dduiMeHTa MOTeph MakeTOB JaHHBIX. BBIBOAMTCS cpenHee
3HaueHue.

Kon-Bo KonynuecTBO MOTEPSIHHBIX AKETOB 3@ BpeMsI ITPOBeIeHMSI TecTa.

9.8.2.4. PesynbTatbl ans cepsuca (SLA)

— — —— = 14:25
Peaynctat: cepemc 1 (SLA)
SLA 3Hau, CocT
PD. mMkc 1000 .0 10,0 Ok
PDV,. mMkc 1000 .0 0.0 Ok
BW L2 10,000 10,000 Ok
PL. % 0, 10000 0, 00000 Ok
a4 e MC Coxp, 3arp.

PucyHok 9.54. Menio «Pesynsmamei: cepsuc 1 (SLA)»
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B Ta6)’[]/[]_[e BBIBOAMTCA CBOJHAS I/IH(i)OpMaLU/IH I10 pe3yjJabTaTaM TeCTUPOBAHUSA. HOMep cepBuca BbIﬁMpB.ETCH

IpM HAXXKATUM Ha KJIaBUIIN

SLA 3HaueHMe, yCTaHOBJIeHHOe B MeHI0 «3HaueHust SLA» (cM. paspmen 9.8.1.3).
3Hau. CpenHee n3MepeHHOe 3HaUeHMe (CM. pasmen 9.8.2.1).
Coct B cronbie BeiBOAUTCS MHGOPMALIMSI O COOTBETCTBUU M3MepEeHHbIX 3HaUeHUt 3a1laHHbIM

IMOPOroBbIM 3HaueHusIM SLA (cm. paszen 9.8.2.2).
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9.9. BERT

BERT (Bit Error Rate Test) — TecT, IO3BOJISIIONINIA ONPENEIUTb OCHOBHOJ OMTOBBIN ITOKA3aTe/b KauecTBa
KaHaa — «bit error rate» (k03¢ dUIMEHT GUTOBBIX OIIMOOK), T.€. OTHOIIIEHNE YKC/Ia OIIMOOUYHBIX 6UT K 001IeMY
KOJIMYECTBY ITepeaHHbIX OUT. I3BecTHAst Ha MPMEMHOM U [TepemaolieM KOHIle 6yHapHas IoC/aeq0BaTeIbHOCTh
nomerniaetcs B Ethernet-kagp, KoTopblii TiepemaéTcs B ¢dusnueckylo cpenmy. Ha mpuémMHOM KOHIlE
MOC/IeIOBATEIbHOCTh CPABHMBAETCS C MCXOOHOM, M BBIUMCISIETCS KO3(Q@ULMEHT OGUTOBBIX OIMOGOK. s
nogkioueHus K TDM-ceTu UCHOIb3yeTcs KOHBEPTEP MHTeP(dEeiicoB, KOTOPBIN OCYIIECTBISET IIpeobpa3oBaHye
Tpaduka naketHoi cetu (Ethernet) B Tpacduk, nepemaBaemsiii B TDM-ceTsx.

TecTupoBaHMe MOXET ObITh Peasn30BaHO Ha YeThIPEX YPOBHAX Momenn OSI.

Ha ¢usmuueckoM ypoBHe AaHHBbIE OTIIPAB/SIIOTCS YACTSIMM C OIpeNeIEHHBIM MEXKAJIpPOBBIM MHTEPBAIOM
(IFG — Interframe Gap). B aToM cjiydae TecTMpoBaHMe ITPOBOAUTCS IPU 3aMbIKAHMM Tlepeaalolieii mapbl
OIITOBOJIOKHA Ha MIPMHMMAIOIIYIO (CM. puc. 9.61) miu ¢ ucrnonab3oBanueM pyHKIMK «Ilneiid» (cm. puc. 9.62).

TecToBas KoHTponbHas 1= TectoBas KoHTponbHas
nocneaoBaTeNbHOCTb cyMMma 1 G, nocneaoBaTeNbHOCTb cyMma

PucyHok 9.55. Kadp ¢usuyeckozo yposHs

Ha xaHa/bHOM YpOBHE K AaHHBIM mo0OasiseTcs: Ethernet-3aronoBok, 4To Mo3BOJSIET MepenaTh TeCTOBbIE
MIaKeThl Yepes3 CeTh, KOTOpast COAEPKUT YCTPOICTBA, paboTaloliiye Ha BTOPOM ypoBHe mopenn OSI (Hampumep,
ceTeBOit KOMMyTaTop (switch)). Crioco6b! mOAK/IIOUEeHNS ITPMOOpa K TECTUPYEMOi CeTH MoKa3aHbl Ha puc. 9.63,
9.64, 9.65.

TecToBas KoHTponbHas

MAC-3aronoBok nocnenoBaTesibHOCTb CyMMa

PucyHok 9.56. Kadp kaHaneHo20 yposHs

Ha ceTeBoM ypoBHe faHHble ToMeniaoTcs B IP-maker, a 3aTem — B Ethernet-kagp. 9To mo3BoJsieT nepesaTh
TeCTOBbIE ITAKeThI Uepe3 CeThb, KOTOPas COIEePKUT YCTPOICTBA, paboTaroliye Ha KAHAJIbHOM U CETeBOM YPOBHSIX
(HaTmpMMep, CeTeBOI KOMMYTaTOp, MapIIpyTu3aTop (router)). Crtoco6s! MOAKIIOUEHNS TPUGOpa K TECTUPYEMOit
CeTu MoKa3aHbl Ha puc. 9.63, 9.64, 9.65.

TecToBas KoHTponbHas

MAC-3aronoBok | IP-3aronoBok nocnenoBaTesIbHOCTb CyMMa

PucyHok 9.57. Kadp cemesozo yposHs

Ha TpancnoptHom ypoBHe dhopmupyetcs Ethernet-kaznp, cogepskaniuii IP- 1 UDP-3aronoBoxk, 4To 1Mo3BoJIsieT
rnepefaTh TECTOBYIO IIOC/AeNOBAaTeIbHOCTh C MCIIOJb30BAaHMEM TPAHCIOPTHBIX MPOTOKOMOB. Croco6bI
MTOAK/TIOUEHMST TPMOOpa K TeCTUPYEMOJL CeTH IMoKa3aHbl Ha puc. 9.63, 9.64, 9.65.

TecToBasn KoHTponbHas

MAC-3aronosok | IP-3aronosok | UDP-3aronoBsok NOCNEN0BATENBHOCTb cymma

PucyHok 9.58. Kadp mpaHcnopmHozo yposHs
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I — EE — =27.2dBm 07 20

EERT
ET O0:00:04 RT 00:59:56

BlTs 2.587e+05
EBEITs 0.000e+00 BER 0,000e+00

™ Err ———

LS55 0 ¥LS5 Q000

LOS 0 ¥LOS Q000
Crapt Bor, Ow, Co=p, 3arp,

PucyHok 9.59. kpaH «BERT»

ET Bpems, ripoliefliiee ¢ Ha4yasia Tecta

RT Bpems, ocTaBiieecs 7,0 OKOHYaHUS TeCTa

BITs KonmuecTBO NpUHSITBIX OUT

EBITs KomnuecTBO OMIMOOYHBIX OUT

BER OTHOIIIEHME KOJIMYECTBA OMIMOOYHBIX OUT K 00IIEMY UMCTY TPUHSITHIX OUT

TX Err KonaecTBo 106aB/IeHHBIX BPYYHYIO OIIMOOK

LSS Bpewms, B TeueHMe KOTOPOTO HAO/IOanach MOTePs CUHXPOHM3ALIUY TeCTOBOI
MOCJIel0BaTeIbHOCTYU

%LSS OTHOIlIEHMEe BpeMeEHM, B TedeHMe KOTOpPOTO Habmomanach IOTeps
CUHXPOHM3AIUM TECTOBOI IMOC/Ie0BAaTeIbHOCTU, KO BpeMeH!, MpollieiieMy
C HavaJia TecTa (B MPOIeHTaX)

LOS Bpemsi, B TeueHne KOTOPOTO CUTHAJI OTCYTCTBOBAJI

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

Hacrpoiikn ITepexop B meHto «HacTtpoiiku BERT»

Ilpumeuanue: LSS 3T0 COCTOSIHME OTCYTCTBUS CUHXPOHU3ALUMU C IPUHUMAEMbIMU TaHHBIMMU, IIPU KOTOPOM HET
BO3MOKHOCTM OIleHMBaTh rapamMeTp BER. Bo3aMoskHbIe TPUUMHBI OTCYTCTBUS CMHXPOHU3AIIUN :

— HEeCOOTBETCTBME TEeCTOBBIX IOC/IedoBaTeIbHOCTEN (Hampumep, Ha mnpuéme HactpoeHa IICIT 2el5,
a B KaHaste niepenaéTcs I1CII 2e23);

— KaHaJl, B KOTOPOM IlepefaéTrcsl IOCAef0BaTeIbHOCTb, MMeEEeT CAMIIKOM BBICOKMII ypoBeHb BER
(nmoporosoe 3HaueHue cocrasiser 0,01).

HpI/I Ha’KaTMM Ha KHOIIKY

P2 HpomcxomuT BeTaBka ONHOM GUTOBO/ OWMOKM B TECTOBYIO

MOC/IeIOBATENbHOCTh. KoMMuecTBO creHepMpoBaHHbIX OMMO0K oTo6paskaeTcst B cTpoke «TX Err».

Hp]/[ HaXXaTuy Ha KiIaBUIILY

(«Coxp./3arp.») OCyleCTBSETCS Mepexos, B MeHI0, B KOTOPOM BO3MOKEH

BBIBOJI MHGOPMAIMM O COXPAHEHHBIX M3MEPEHMSIX ( F1 ), COXpaHeHMe pe3yIbTaTOB U IapaMeTpPOB TECTOB

( e )  ynanenue ( i ) COXpaHEHHBIX PE3YJIbTATOB U MapaMeTPOB U3MEPEHMIA.
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I —— ER — {—40dBmm 17:29

BERT
Hactporkm
________Yposer: [N
Tun nocn, MNone=.
MNons=z. AABBCCDD
Harpyzka (L2} 100 A
AnvTensHocTE 999:58:59
Pazmep ragpa ChayqadHbiA
MuH, wkagp 64
Makc. kagp 64
TononorvAa TecToB
3aronoeck

1 2 3 4

PucyHok 9.60. MeHrto «Hacmpoliku BERT»

YpoBeHb Boi60p ypoBHs Mmopenu OSI, Ha KOTOPOM GYET MPOBOAUTHCS TECT:
- 1 — ¢usMyecknit ypoBeHb;
- 2 — KaHa/nbHLIN ypoBeHb (MAC);
- 3 — cereBoii ypoBeHb (IP);
-4 — TpaHcnopTHeI yposeHs (TCP/UDP).

Tun nocit. Bri6op CTaHZapTHOM 178079 3aJlaBaeMoit [0JIb30BaTeNleM TeCTOBOM
M1OC/IeJOBATEIbHOCTM.

ITonbs. BBog, 11071b30BaTeIbCKOM 10C/I€40BATe/IbHOCTH.

Harpysxa (L2) 3HaueHue nHbopmauronHoit (L2) ckopocTH B IPOLeHTax ( F ), BKOUT/C ( 2 ) Unn
B Mbut/c ( F3 ).

JInuTenbHOCTD 3amaHue BpeMeHU u3Mepenusi. MakcumasnbHoe 3HaueHne — 999:59:59.

Pasmep kagpa

Ecnu Bei6paHo «CayyaitHblit», TO pasMep Kagpa 6ymeT M3MeHSITbCS 10 pABHOMEPHOMY
3aKOHY B 3alaHHBIX IIpefeiax (IIyHKTbl MeHI0 MuH. Kagp, Makc. kagp).

Ecym BeI6pano «[TOCTOSTHHBII», TO IJISI TECTUPOBAHMS OYIOYT MCITOIb30BaThCS KaPhl,
pasMep KOTOPBIX 3aa€Tcs B IyHKTe MeHIo Kazap.

Kanp

BBoj pasmepa Kagpa JaHHbIX.

Tomonorust TecToB

ITepexop B MeHI0 «Tomonorus» (cm. pasgen 9.2).

3aros0BOK

Ilepexop B MeHI0 «3arojioBok» (CM. pasgen 9.5.2).

IMocnenoBaTeIbHOCTH, MUCIIOIb3yeMble [Jisl TeCTUPOBAHMS, COOTBETCTBYIOT pekomeHaauuu ITU-T 0.150 [6]
U TIpeicTaBjIeHbl B Ta0J. 13.8.

9.9.1. BapuaHTbl noaKN4YeHUs

(m3nueckas cpea (xkabenn)

PucyHok 9.61. TecmuposaHue Ha gu3u4eckom yposHe (sapuaHm 1)
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HavKa KaapoB

oood

¢«—» KOHBEpTCD
unTepdeiico

switch/

(B \_ oM

|Z| - [HaKeT ¢ OLIMOKOH B TECTOBOH IOCJIEN0BATEILHOCTH

PucyHok 9.63. TecmuposaHue Ha KaHAnbLHOM/cemegoM yposHe (gapuaHm 1)

Ethernet-cetn

[avka Kkaapos
switch/

OOoOd
OOXRON\ s

X] = MaKeT ¢ OIHUOKOI B TECTOBOM MMOCIEA0BATEIbHOCTH

PucyHok 9.64. TecmuposaHue Ha KAHAbLHOM/CeMe8oM yposHe (8apuaHm 2)

Iavka KaapoB

g I e U N ,
KOHBEPTEP :]_[_[neﬁ(b
uHTEep(eicor I -

LI

‘Z - MakKeT ¢ OIHOKOH B TECTOBOH MOCICI0OBATENBHOCTH

PucyHok 9.65. TecmuposaHue Ha KaHANLHOM/CEMEeBOM yposHe (8apuaHm 3)
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9.9.2. Tononorus TecToB

- - —— - 14:22

TononorkvA TecToB

fmct. IP 192.168,10,12
fleycTopoHHMiA

leycToporHHE  Hoxogawuai Broogaugpii

PucyHok 9.66. MeHio «Tonosnoaus mecmog»

Hucr. IP [P-azmpec aMCTaHIIMOHHOTO ITpubopa.

TecT. MOTOK HaripasieHue TeCTMpoOBaHMS:

— @BYCTOPOHHMII — TeCTMpOBaHMe OOOMX HAIpaBIIeHWIi: OT JOKAJbHOTO Ipubopa
K IMCTaHUVOHHOMY ¥ OT IVICTAHIIMOHHOTO K JIOKaJIbHOMY;;

—  UCXOOAIMMIA — TeCTUpOBaHME HaIpaBAeHMs OT JIOKQJIbHOTO Ipubopa
K IUCTaHLIMOHHOMY;

— BXOOSIIIMII — TeCTMPOBAaHME HAMpaBAeHUSI OT IUCTAHIMOHHOTO Ipubopa
K JIOKQJIbHOMY.

9.9.3. 3aronoBokK

HacTtpoiika mapamMeTpoB 3arojioBKa OCYIIECTBIISIETCSI B MEHIO «3arojioBOK», MOJAPOGHOEe OIMycaHue MEeHIO
MpuBeOeHo B pasgese 9.5.2.

9.9.4. BERT. Hactpoiika MPLS

CTek METOK ISl TeCTMpOBaHMS 3amaércs B MeHI0 «MPLS»: M3amepenust = «BERT» = «Hacrpoitku» =
«3arojI0BoK» = «JIomoJHUTeNbHO» = «MPLS» (cM. pa3gen 9.5.6).
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9.10. NakeTHbiIM AxuTTEp’

BaskHoi1 3amaveit mpu aHanuse Ethernet-cereit siBsieTcsl onpefeaeHe NaKeTHOTO IKUTTEPA U 3aIePSKKU.
B coorBeTcTBUM ¢ MetomuKkoit RFC 4689 [5], makeTHbIi IKUTTEp — 3TO abBCOTIOTHAs] Pa3sHOCTb 3afiepKeK
pacmpocTpaHeHMs IBYX MOC/JIeA0BaTeNbHO MPUHSITHIX TAKETOB, TPUHAIJIEXKAIINX OOHOMY IMOTOKY JaHHbBIX. DTOT
rapaMeTp MCIIOIb3yeTcs A5l OLleHKM BO3MOXXHOCTM CETU IlepeiaBaTh YyBCTBUTENbHBIN K 3aJiepskkaM Tpaduk,
TaKoOJ, KaK BUE0 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,

PucyHok 9.67. IkpaH «Om4ém no dxummepy»

ET Bpems, nipoiieziiee ¢ Havyasaa TecTa.

RT Bpemsi, ocTaBiieecs: O OKOHUAHMS TeCTa.

PKTs O611iee KOAMYECTBO MPUHSITHIX ITAKETOB.

0OO0O0Ps KonnuecTBO 1akeToB, MPUHSITHIX HE B TOM HOPSAKE, B KOTOPOM OHM GbLIV OTIIPaBJIEHBI.

%000Ps KonnuecTBO makeToB, MPUHSITBHIX HE B TOM IOPsIAKe, B KOTOPOM OHM ObLIM IepeIaHbl,
B IIPOIIEHTAX OT OOIEro KOJM4eCcTBa MPUHSITHIX TTAKETOB.

INOPs KonnuecTBO akeToB, IPUHSITHIX B TOM JKe ITOPSIIKE, B KOTOPOM OHM ObIV OTIIPABJIEHBI.

%INOPs KonmuecTBO mMakeTOB, MPUHSTHIX B TOM K€ MTOPSIAKE, B KOTOPOM OHU ObIIIV OTIIPABJIEHBI,
B IIPOIIEHTAX OT 0OIEro KOJIM4ecTBa MPUHSITHIX TTAKETOB.

<ms %PKTs KonnuecTBO IPUMHSTHIX MMAKeTOB (IIPOLEHT OT OOILEro 4mcia), MKUTTep/3amepskKa

KOTOPBIX MeHbIIIe 3aJaHHOTO MTOpora.

IpumeuaHue: naHHAas BeJIMUYMHA He U3MepSeTCs AJS1 3aJepXXKU MpU TMpOBeIeHUM
TEeCTUPOBAHUS MO CxeMe, MpeAcTaBIeHHOM Ha puc. 9.73. B aTom ciiyyae B CTpoke
oTOOpaskaeTcs «n/a».

>=ms %PKTs KonuuecTBO NPMHSTHIX MMAKeTOB (IIPOLEHT OT OOILEro 4mcia), MKUTTep/3amepskKa
KOTOPBIX OOJIbINIE MV PaBHBI 3aaHHOMY ITOPOTY.

IpumeuaHue: naHHAs BeJINUYMHA He U3MepSeTCs AJs1 3aJepXXKU TMpU TMpOoBedeHUM
TEeCTUPOBAHUS MO CxeMe, MpeAcTaBIeHHOM Ha puc. 9.73. B aTtom ciyyae B CTpoke
oTOOpaskaeTcs «n/a».

HacTpoiiku [Tepexon B MmeHI0 «HacTpoiikm».

[Ipy HaxkaTMM Ha KIABUILY F1 («CTtapT») HauMHAETCS OIpefeleHne IKUTTEpa U 3aLePXKKU
pacrpocTpaHeHys TakeToB, IOCTYNAMX Ha TECTOBBIN MTOPT.
[l epeKIoYeHy sl MeXIy pe3yabTaTaMy M3MepeHu (IpKUTTep/3afepkKa) ciefyeT HaXMMAaTh Ha KJIaBULITY
F2

IIpn HaxkaTUM Ha KIaBUIITY ) («PacripeneneHe») OCYIIECTBISETCS Mepexo K SKpaHy, CoAepKaliemMy
MHGOPMAIMIO O pacIpese/eHUN IKUTTepa (3a0ePsKKN).

19 ®yukiMa aHanmM3a MAKETHOTO [DKATTEpa SIBJSEeTCsS Omiyeii: B 6a30BYyI0 KOHGUIypaLMI0 HE BXOIUT,
OOCTYITHA TpU AONOJMHUTENbHOM 3akasde onuuu XJT u Bxogut B Bepcuio I10 ¢ tectom mo IIpmukasy N2870
(cMm. pasgen 7).
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1 10G SE — —2.8dBm 16:15
PEICI'IPEHEI'IEHHE AXMTTERAa

AxutTep.ms [lakeTw. X

( O.000,.,. 12.500) 100,000

{ 12.500,... 25.000) 0000

{ 25.000,.,. 37.500) 0000

{ 37.500... 50.000) 0000

{ 50.000,,. 62.,500) 0000

{ 62.500,,. 75.000) 0000

{ 75.000,,. 87.500) 0000

{ 87.500,.. 100,000) 0000

C 100,000, ., ) 0,000

Crapt Jagepara [paduik: Co=p, 3arp,

PucyHok 9.68. JkpaH «PacnpedeneHue 0xummepa»

Ha skpaHe oToOpaskaioTcs ABa CTOJ6IA: B [IEPBOM IIPMBEIEHbI IPaHMLIbI ITOABIHTEPBATIOB, BO BTOPOM —
KOJIMYEeCTBO IMaKeTOB (B MPOILIEHTAX), IKUTTep/3aJepskka KOTOPBIX IMOMalyu B ONpeAe€éHHbIN MOIbIHTEPBAI.
BepxHsst rpaHuila MHTepBajaa 3aJaéTcsl B MeHIO «IlakeTHbI mKuTTep» = «HacTpoiiku» M 0603HaAUeHa Kak
«[lopor mxuttepa, Mc» («[lopor 3amepxkKu, Mc»). VIHTepBajJ OT HyJS OO 33JaHHOTO IIOpOTa MAeIUTCS
Ha OIlpeJleJIEHHOE YMCJIO MOABIHTEPBAJIOB; IO pe3yjabTaTaM TecTa AJIs1 KaXXIOro IMOAbIHTepBaja B IIPaBOM
cTOJIGIIE OTOOpaskaeTcs IMPOIEHT MAKEeTOB, IKUTTEP/3aepskKKa KOTOPhIX HAXOAUTCS B 9TUX IIpeiesax.

IIpy HakaTuM Ha KIABUIILY i («T'pacduk») ocymecTBIsIeTCsl Iepexol K SKpaHy, ComepiKalieMy

rpaduueckoe MpeacTaBaeHNe pacipeneaeHus MakeTHOTO IKUTTepPa.

1 10G SE - —2.6dBm_ 16:15

NakeTw & MNarkeTHHA ARUTTER

20 AT e e b e e :

0,0 12,5 25.0 37.5 500 BZ.5  T5.0 87.5 100.0  inf
lwurTep .
Janeprra OTuéT Coxp./3arp.

PucyHok 9.69. IkpaH «akemHbili dxummep» (2paguk)

Tpu HaxkKaTUY Ha KJIABUIITY i («Coxp./3arp.») MPOUCXOIUT MEePEXO]] B MEHIO, B KOTOPOM BO3MOKEH BBIBO/I
MHPOPMALMY O COXPAHEHHBIX M3MepeHusx ( | ), coxpaHeHue pe3ynbTaTOB U IapaMeTPOB TECTOB ( 2 ),

a Takke 3arpyska ( I:3) u ypainenue ( F4) COXpPaHEHHBIX pe3yJbTaTOB U IapaMeETpPOB M3MeEpeHUM
(cMm. paszen 10).
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I 106G SE - —2.6dBm_16:16

Hactporkm

INeHepaTop WA

Mopor gwvrtTepa 100
Mopor =zapep®kkn 100
AmvTensHocTe  Q00:01:00

lNeHepaTop Tpapuka

Brikn Brn

Pucyrok 9.70. Menro «llakemHeili dxcummep. Hacmpodiku»

l'enepatop

BxiroueHne/BhIKIIIOUEHME TeHepaTopa TecToBOro Tpaduxka. I[pu Beibope «BKi»
reHepaTop 6yeT BKIIOUAThCS MPY 3aITyCKe TecTa «IIaKeTHBIN IKUTTEP».

[Topor pxutTepa, Mc

HOpOI‘OBOe 3Ha4YeHMe IKUTTEepA.

[Topor 3amepsxku, McC

HOpOI‘OBOe 3Ha4YeHMe 3a0eP>XKKA.

JINTenbHOCTD

Bpems npoBeneHus Tecta «IlakeTHbIN IKUTTEp». MakKCMMalbHOE 3HaAUeHNe —
99:59:59, omums LJT 103BOJISIET YBEJIWYNUTH IJIUTENIBHOCTb aHaIM3a
10 999:59:59. Onuyst LJT Bxonut B cocrtas onunu XJT.

l'enepartop Tpaduka

Iepexopn B MeHI0 «['eHepaTop Tpadukay.
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9.11. F'enepatop Tpaduka
T'enepartop Tpaduka co34aET TECTOBBIN MOTOK ABYX TUIIOB:
1. [ToCcTOSTHHBIN — 3ar0JIOBOK ITAKETOB He MeHseTcs (cMm. pasgen 9.11.1);

2. IluHaMMu4eCcKuii — B 3arojI0BKe ITaKeTa MEHSIIOTCS pasjiMuHble moJs (CcM. pasgen 9.11.2).

Ea —— LR - <{—40dBm 11 59

leHepaTop Tpapuka

MeHepayma Bwikn

] MNocToAHHLIA
AamTensHocTE  Q00:01:00
Harpyska (L2) 100 %
Kagp 64
[AUHAMWYEC KA TpapMk
3aronoBok
ET —z:—:— RT — i1

MocToAHHBE  IMHAMHYECKME

PucyHok 9.71. Menro «leHepamop mpagukax»

l'eHepanyis BxitoueHne/BbIK/II0UE€HME TeHepaly TeCTOBOIO ITOTOKA.

Tun Tpaduka Bri6op Tuna Tpaduka: HOCTOSIHHBIN MM IMHAMUYECKUIA.

[1nTenpbHOCTD Bpemsi, B TeueHMe KOTOpPOro OymeT MPOMUCXOOUTb reHepauusi Tpaduxa.
MakcumanapHOe 3HaueHne — 999:59:59.

Harpyska (L2) 3naueHue nHbopmauronHoit (L2) ckopocTu B MpoIeHTax ( F1 ), B KOUT/C
( = ) wum B M6uTt/c ( B )

Kanp Pasmep kangpa (Jiroboe 3HaueHMe B Ipenenax ot 64 mo 9600 6aiiT).

IOuHamMuueckuii Tpadux [Tepexon B MeHI0 «[IHaMuuecKuit Tpaduk» (cM. pasmen 9.11.2).

3aros0BoK [Tepexon B MeHI0 «3aroyioBoK» (CM. pasgen 9.5.2).

ET Bpewms, mporiiefiinee ¢ Havyaia reHepaiuu Tpaduka.

RT Bpewmsi, ocTaBieecs 1o 3aBeplieHus reHepaiuu Tpaduka.

9.11.1. MNMocTosiHHbIN TpaduK

DyHKIMS TeHepalyy IOCTOSIHHOTO TeCTOBOTO Tpadyka MOXeT IPUMEHSIThCS IIPU OIIpelle/IieHUY IKUTTepa
VIV 3aJ,€PXKKHA.

CymecTByeT BO3MOXHOCTb I'eHepalyy TeCTOBOr0 IOTOKA M M3MePEeHMS MaKeTHOIO JKUTTepa/3afepiKKu
Ha nopty 1G/10G mpubopa (cM. puc. 9.72), a Takke reHepaluy TeCTOBOTO IIOTOKA Ha MOPTY JIOKATbHOTO ITpubopa
(bepxyT-ETX wmim bepkyT-ET) M m3MepeHus OKUTTEpa/3aJepXXKM Ha IOPTY, KOTOPBIV pacliojaraeTcs
Ha ynanénHom npubope (bepkyT-ETX mnm BepkyT-ET), cm. puc. 9.73.
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reHepanHs TeCTOBOro NOTOKa
/ "
nopr 1G/10G e
A
| OTIpEe/ICNICHHE [PKUTTEPA
PucyHok 9.72. leHepauus nocmosiHHo20 mpaguka. Cxema 1

nokanbHblll bepkyT-ETX/bepkyT-ET muctaninoHHbli bepkyT-ETX/BepkyT-ET

IE€HEpalMs TECTOBOIO INO0TOKA

v
| mopr 1G/10G
& nopr 1G/10G

OIPEACIICHHUE JKUTTEPA

PucyHok 9.73. leHepauus nocmosiHH020 mpaguka. Cxema 2

s mpoBeneHUs TeCTUPOBAHMS IpU noakiaouyeHun bepkyT-ETX K ceTu B COOTBETCTBUM CO CXEMOI,
TpeCcTaBIeHHO Ha puc. 9.72, He06X0AUMO:

1. TTepeitTy B MeHI0 «ITapaMeTpsI ceTn», 3a1aTh IP-agpec mopta 1G/10G unm yoeauTbCsl, 9TO IPUOOP MOTYUMIT
BepHbIi IP-anpec o npoTokosry DHCP.

2. IlepetitTi B MeHI0 «IlakeTHbIN IKUTTEP» = «HacTpoiikm»:
—  BKJIIOYMTb reHepaTop TeCTOBOTO TpaduKa;
— 3a7aTh TpebyeMyIo BeJIMUMHY ITOPOra;
—  3a4aTh IJINTEbHOCTh M3MEPEHUIA.

3. [lepeiitu B MeH10 «['eHepaTop Tpadukra»:

—  BBITIIOJIHUTH HACTPOJKY ITapaMeTPOB reHepaluin;

—  BBIIOJIHMTh HACTPOJKY [IapaMeTPOB 3arojioBKa B COOTBETCTBUM C OMMCAHMEM, IMPeACTaBIeHHbIM
B pasgenax 9.5.2 1 9.5.4;

— ewm B MeHIO «[lakeTHbIN IxxuTTep» = «HacTpoiKu» BBIK/IIOUEH TeHepaTop, BKIKUUTh reHepaluio
TEeCTOBOTO I10TOKa.

F1

4. TlepeiiTu B MeHI0 «IIakeTHBIV JPKUTTep» = «OTUET», HAXKATh HA KJIABUIILY («CTapT»).

IO TpoBefeHMs] TECTUPOBAHMUS TPU ITOAKITIOUEHUM JIOKAJbHOTO M MOMCTAHIMOHHOTO Hpubopa K CeTH
B COOTBETCTBUM CO CXEMOI1, peICTaBJIeHHO Ha puC. 9.73, HEOO6XOaUMO:

5. Ha yokasbHOM M Ha OMUCTAHIMOHHOM mpubope mepeitu B MeHI0 «I[lapameTpsl ceTu», 3amath IP-ampec
ropTa A vy yoenuTbCsl, UTO IIpMOOP MOTyUMI BepHbIii IP-agpec mo npotokoay DHCP.
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6. Ha nokanpHOM mpubope mnepeitTu B MeHIo «I'eHepaTop Tpadukar:
—  BBINIOJIHUTb HACTPOVKY IapaMeTPOB reHepaLumy;

—  BBIMOJHUTH HACTPONKY MMapaMeTpoOB 3arojioBKa B COOTBETCTBMUM C OIMMCAHMEM, IIPeACTaBIeHHbIM
B pasngenax 9.5.2 n 9.5.4.

7. Ha mucTaHIMOHHOM IpU6Ope MepeiiTy B MeHI0 «I[IakeTHbIN IKUTTEep» = «HacTpoiiku»:
—  BBIK/IIOUMTDb TeHepaTop TeCTOBOro Tpaduka;
—  3aJaTh TpebyeMyI0 BeJIMUMHY ITOPOTa;
—  337aTh BpeMs U3MepeHHUsI.

8. Ha ynokanbHOM mpubope mepeiiTu B MeHI0 «['eHepaTtop TpaduKa» M BKIOUUTh T€HEPaLUIO0 TeCTOBOTO
Tpaduka.

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

Fi («CTapT»).

9.11.2. AuHamunueckuii Tpaduk

OyHKUMS TeHepauuyu OuMHaMuveckoro tpabdmuka?® mo3BosiseT MOAMEHMTh 3HAUEHMs CAeAYIOIMX IoJiei
naketa: MAC-agpec ornpaButesnsi, MAC-anpec nonyuarens, IP-agpec ornpasurens, [P-agpec mnosyuarers,
VLAN, nomep TCP/UDP-niopra otnpasurens, Homep TCP/UDP-noprta nonyuartens. [y usmeHeHus 1noyist VLAN
Heo6XoaMMo BKIIOUKUTh MeTKy VLAN B MeHI0 «[TapaMeTpsI ceTu».

EE —— —— - 23:36

[HMHAMUUYSCKWA TRAaPUE

Pazmep kagpa [ocToAaHHBA
MuH, kagp 64
Makc., kagp 64

CrydaniHeia - Bkn
im IP oTnp.

MAC ortnp,  MAC nongd, YLAN i

PucyHok 9.74. Merto «JuHamudeckuli mpagpuk»

Pasmep kampa | «CiydaifHblii» — pa3smep Kaapa 6yaeT M3MEHSIThCS I0 pABHOMEPHOMY 3aKOHY B 3aJJaHHBIX
npepenax (IyHKTbI MeHIO «MUH. Kaip», «Makc. Kagp»).

«ITOCTOSTHHBIN» — J1JI1 TECTUPOBAHUS 6YOYT UCIIOIb30BaThCS KAIPBI, pa3Mep KOTOPBIX 3a/1aH
B myHKTe MeHIo «Kanap» (cMm. puc. 9.71).

Ciry4yaiiHbli [lpu BbIOOpE «BKI» CTAHOBUTCS AKTUBHBIM ITYHKT MeHIO «Ilojie»: 3HauYeHHUe TOJs,
YKa3aHHOTO B 9TOM NYHKTe, 6y[ieM M3MEHSThCS 10 CITYYaifTHOMY 3aKOHY.

[Ipy akTMBaUMM NAHHON (QYHKUMM HEOOXOAVMO BKIOUUTH M HAacTpouTh VLAN B MeHIO
«[TapameTpsl MHTepdEICOB» OIS MPaBWIbHOM reHepalyuy rmakera.

[Tosne Bo160p mosist makeTa, 3HaUE€HYE KOTOPOTO OYAEeT M3MEHSIThCS 110 CJTyYaifHOMY 3aKOHY.

I MAC-azmpecoB MeHSIETCSI TOJIBKO ITOCAeIHNI OKTET, it IP-anpecoB — mocyiegHue 8 6uT.
3HaueHus noneit « VLAN» 1 «UDP» MeHSIOTCS LIeJIMKOM.

20 dyHKUMS HE BXOOUT B 6a30BYI0 KOHGUIypalMio, JOCTYITHA MIPU AOIMOJHATEILHOM 3aKase omiuii XFL
n XVLIP.
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9.12. CraTucTtuka

IMpubop Bepkyr-ETX  ocymiectBaser ¢60p M OTOOpakeHMe  CTaTMCTUYECKOM — MHGOpMaIum
10 IPpMHMMAEMOMY U TMepegaBaeMomMy TpabuKy Ha GU3NYECKOM, KaHaJbHOM M CETeBOM YPOBHSX
B cOOTBeTCTBUM ¢ meToauKoi RFC 2819.

CraTucTuyecKue JaHHbIE MpeCTaBIeHbl Ha HECKOJNbKMX SKpaHax. [IJisl Mmepek/moueHus Mexay dKpaHaMu

VCIIO/b3YIOTCS KIaBUIIYU @/@ w2 / B IIpn HaxkaTUM Ha KJIABUILY - («Copoc») TTpOUCXOIUT
cOpOC CTATUCTUKMA.
9.12.1. CBoaHasa cTaTUCTUKA
EEd 10G ER - 0.3dBm  13:06
CtaTUCTHEKa
Rx kagpw O
Tx kagpw 3
Rx GanTh Q
Tx GanTh 8850
Rx KouTt/C Q
Capaoc A el
PucyHok 9.75. SkpaH «Cmamucmukas
Rx kajipbl KosimiecTBO MPUHSTHIX KaAPOB.
Tx Kazgpbl KonnuecTBo nepegaHHbIX KagpoB.
Rx 6aiiThI Y0 MpUHSTHIX 6aiiTOB.
Tx 6ai1ThI Yo repegaHHbIX 6aiiTOB.
Rx K6ut/c WHdopmaliys o Tekyiei Harpy3ke Ha MPUEMHOM 4acTu MOPTa.
9.12.2. CratuctMka no TMnam Kappos
EEd 10G ER - 0.3dBm 13 07
CTaTMCTMKa No TWNaM kKagpoe
Tun Rx Tx
Broadcast Q 3
Multicast Q 0
Unicast Q 0
Copoc < i

PucyHok 9.76. 3kpaH «Cmamucmuka no munam kadpoe»

Broadcast Kagpsl ¢ mmpoKoBeniaTeabHO agpecaleii.
Multicast Kanpsl ¢ rpynmoBoii afpecanyeii.

Unicast Kagpsl ¢ eqmMHMYHOMM agpecaiyent.

Rx Uucao mpUHSTHIX KaIpoB.

Tx Uuciio nepeiaHHbIX KaJlpOB.
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9.12.3. CratucTtika no pasMepam Kaapos

E=d 10G ER - 0.3dBm 13 08

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

ru)
OO0 oOoOoO0OX
SCOoWSOoOO oK

Copoc o F

PucyHok 9.77. SkpaH «Cmamucmuka no pazmepam Kadpos»

Pasmep Pasmep kajgpa B baifTax.
Rx UMCII0 IPUHSTHIX KaJIPOB.
Tx Yucno nepefaHHbIX KagpoOB.

9.12.4. CratucTMKa No ypoBHAM

EEd 10G ER — 0.3dBm_ 13:09
CtatucTirka no ypoBHAM
YpoBeHb Rx
2 O
3 O
Capaoc i el

PucyHok 9.78. JkpaH «Cmamucmuka no yposHsIM»

YpoBeHb 2

KonmuecTBO NMpUHATHIX (RX) KaipOB HAa KAHAJTLHOM YPOBHE.

YpoBeHb 3

KonynuectBo nipuHATHIX (RX) KaApOB Ha CETEBOM YPOBHe.
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9.12.5. CratucTmKa: olIMGKM KaapoB

1000 — - 02:48
CtatucTHra: ownbkKW kKagpoB
B
CEC 0
Bunt 0
Jabber O
PER O, 000a+00
CApoc < o

PucyHok 9.79. JkpaH «Cmamucmuka: owubku Kadpos»

CRC KosmaecTBoO MPUMHSITHIX KaAPOB, UMEIOIIVX OMMO0YHYIO KOHTPOIBHYIO CYMMY.

Runt KonmuecTBO NMPMHSITHIX MAKETOB JAHHBIX [JMHON MeHee 64 6aliT ¢ MpaBWIbHO
KOHTPOJIBHOI CYMMOIA.

Jabber KommaecTBo MpUHSATHIX MMAKETOB JAHHBIX pa3mMepoM Oosee 1518 6aiiT, MMewmux
HeIpaBWIbHYIO KOHTPOJIBHYIO CYMMY.

PER YacToTa OIMOO0K ITaKeTOB.
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10. CoxpaHeHue pe3ynbTaToB TECTOB U CTaTUCTUKU

MeH1o «Pe3yibTaThl» CIYKUT IS TIPOCMOTpa MHAOpMalUMM O COXPAHEHHBIX M3MEpPeHUSX ( il ), ISt

COXpaHeHMUA pe3yJabTaTOB (B TOM Uucjie n CTaTI/ICTI/IKI/I) " I1apaMeTpoOB TeCTOB ( = ), d TaKKe OJisd 3arpy3km

( i ) Wwin ynaneHus ( G ) COXpaHEHHBIX PE3YAbTATOB U IapaMeTPOB U3MePEeHMIA.
EEd 10G ER - 0.3dBm 13:11
Pezaynbtarw
WmMAa zanmck Bpema coxpaHeHHA
testl 20-01-2011 13:11:06

2
3
4
o
G
7
8
9
10
WHbopraya CoxpaHuTe Jarpysu|Te YgamiTe

PucyHok 10.1. MeHro «Pe3ynsmamsi»

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

EZd 10G ER — 0. 2dBm 13 12

WA sanucut

HHpopMaura © Zanuck
testl { 20-01-2011 13:11:06 )

Hauano KoHeL
RFC-2844  —3——i———— —i——i—— i i
BERT B e S e e e S
P B e i el e
LTR —mimmim —immiT —mimitem o
JKo-EEANpOC ——i— i ——im—im— ——io—i———— ——io—i—
Mapwpyr — ——i--f---= —=i-—i-— ——i--i--—- —-i-—i--
TCP KAMEHT ——f——i———— ——1-—}-= ——}——i———— ——i——i——

PucyHok 10.2. Menr «HMHpopmayus o 3anucu»

,H,JIH COXpaHEHMA OaHHbIX HeO6XO,EU/IMOI

- BbI6paTb HOMeED, I1oa KOTOPbIM 6Y,ZLYT COXpaHEeHbI M3MEePEHU;

— HaXaThb @ ;

— BBeCTU MM 3aIlIUCH;

— HaxaTb @ ;

F2

— Haxarb («CoxpaHuUTD»).

st 3arpysKkm COXpaHéHHbIX pe3yjibTaTOB I/ISMepEEHI/Iﬁ M 1rnapaMeTpoB TeCTOB HEO6XO,EU/IMOZ

- BbI6paTb HOMeD 3aIncun;

F1
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— Haxarp T° («3arpysurb»).
st ymaneHus: COXpaHEHHBIX Pe3YJIbTaTOB M3MepPeHMT HeO6X0AVIMO:
— BbIOpaTh HOMep 3aIUCH, KOTOPYIO HYKHO YIaIUTh;

- naxatp 4 («Yoanutb»);

- Haxarp 'O («da»).

IIpumeuanue. CoxpaHEHHbBIE pe3yIbTaThl U TTapaMeTpPbl TECTOB MOXKHO MPOCMOTPETh U coxpaHuThb Ha I1K. [Ins
3TOT0 UCIOIb3yeTcs GYHKIMS YIATEHHOTO YIIpaBaeHus, cM. pasgen 11.3.
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11. YaanéHHoe ynpaBneHue

ITpubop BepkyT-ETX mpemocTaBisieT BO3MOXHOCTb CBSI3M C TI€PCOHAJbHBIM KOMIIBIOTEPOM Uepes
mutepdeiic USB 1.1/2.0 mnmu mopt LAN. 3TO IMO3BOJMSET OCYIIECTBISTH yIIpaBjeHKe MPUOOPOM B pekuMe
TepMuHana, o mporokony TELNET, uyepes WWW-unrepdeiic, a Takke MNOPOBOAUTb TECTUPOBaHME,
OCYIIECTBJSITh HACTPOJKY MTapaMeTPOB aHaIM3a, IOJyYaTh Pe3yabTaThl M3MEePEeHMIi M BBIIOIHSATh OOHOBIEHME
BepCUii TPOrPpaMMHOTO 06ecIieueHmsl.

11.1. Nopknouenue K MK no uurepdeiicy USB

Ona nopxkmouenuss npubopa K IMK uepes USB-mHTepdeiic HEOOXOOMMO MpeaBapUTeIbHO YCTAaHOBUTD
npaitBep Virtual COM Port. ®aiiyibl apaiiBepoB ISl Pa3JMYHBIX OMEPALMOHHBIX CUCTEM U YKa3aHUS

10 X YCTaHOBKE IIpenCcTaB/IeHbl Ha carite KOMIIaHUU FTDI Chip:
http://www.ftdichip.com/Drivers/VCP.htm.

B3aumopeiicTBue ¢ mpMOOPOM MOKeT 06ecIieunBaTbCs KaK C IOMOIIbI0 mporpammbl HyperTerminal,
BXOIAIIEll B cTaHmapTHylo moctaBky OC Windows, Tak M TepMMHAJIbHBIMM IPOTpaMMaMy CTOPOHHUX
MIPOU3BOJIUTEIEI.

st o6HOBIeHMsI Bepcuii [T0 TepMyHaIbHAs MTPOrpaMMa I0/KHa 00ecreunBaTh QyHKUMM epegadu Gpaitios
o MpoToKkony X-modem.

B ciryuae mcmonb3oBanus mporpammbl HyperTerminal gjist mogkimoueHus K nmpubopy o nHtepdeiicy USB
HeOOXOMMO BBITIOIHUTD CIEAYIOIIVE TEeCTBUS.

1. Bxmrounts nmpubop BepryT-ETX.
2. Nopxmounts mpubop K USB-mopty K ¢ momoIibio Kabesist, BXOASIIET0 B KOMILIEKT ITOCTAaBKMA.

3. 3ammyctuth mporpammy HyperTerminal («Ilyck» = «IIporpammbl» = «CraHmapTHbie» = «CBSI3b» =
«HyperTerminal»).

4. 3amaTh UMS TTOAKIIOYEHNS].

5. Beibpath mociemoBaTenbHblii mopT (COM-TOPT), K KOTOPOMY ITOAK/IIOUEH Mpubop, o6paTUBIINUCH
K CTaHApTHOMY TNpuiaoXkeHuto J[ucmetdyep ycTpoiictB («Moii kKommobwTep» = «CBoiicTBa» =
«Ob6opymoBaHme» = «JIMUCIeTyep YCTPOIICTB»).

6. YCTaHOBUTH CIeAYIOIINe apaMeTphl OCae0BaTeIbHOrO IopTa:
— Cxopocts (6ut/c): 57600
— bButhl ga”HHBIX: 8
— YérHocts: Het
— CtonoBbie 6UTHI: 1
— VYmpasneHue motrokom: Her

7. Tlocme HakaTvs Ha KHOMKy «OK» mporpamma HyperTerminal mombITaeTcsl YCTaHOBUThH COeOUMHEHMUeE
¢ npubopom. [I1s1 IpOBEPKM COeAVHEHUS BBeIUTe KOMaHAy «AT», mpmubop no/KeH oTBeTUTH «OK».

Ipumeuanue: oTcyTcTBUe oTBeTa Ha KoMmaHay AT He BiusieT Ha mpoueaypy o6Hosmenus I10.

11.2. YpanénHoe ynpasneHue no nporokony TELNET

TELNET (Telecommunication Network) — mpoToKoJI 4151 1OCTYIIA K yIAJIEHHOMY CETEBOMY YCTPOWCTBY. ATOT
MIPOTOKOJI TTO3BOJIsIeT Tosib3oBatesnio [1IK B3auMopeiicTBOBaTh C TPUOOPOM, HAXOIAIMMCS HA JPYTOM KOHIIE
COeIMHEHMSI: OCYIIEeCTBJSTh HACTPOWKY MapaMeTpOB TeCTOB, MPOCMAaTPUBATh CYIIECTBYIOU[/E HACTPONKU
U BBITIOJTHSITh TECTUPOBAHNE.
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VpanéuHoe yrpasineHue 1o mporokony TELNET sBasiercs onumeii?!.

BsaumopeiicTBue ¢ mpuOOPOM MOKET OCYIIECTBISITHCS KaK C MOMOIIbI0 mporpammbl HyperTerminal,
BXOAsIIeli B craHmapTHylo mnoctaBky OC Windows, Tak ¥ TepMMHAIbHBIMU MPOTPAMMAaMM CTOPOHHUX
Mpou3BoauUTENEl, obecreunBalonMMu GyHKIMK Iepegaun dainos mo nporokony TELNET.

Ins ynpasnenus bepkyr-ETX o mpoTokonay TELNET He06X0A¥MO BBITIOJIHUTD CJI€AYIOIINeE TeiiCTBUS.

1. TTogkmounTts pubop K 1K uepes TecToBbIit OPT Win mopt LAN.
2. HacTpouTsb ceTeBOe nmoAK/aOUeHue (CM. pasmgen 6.1).

3. B TepMuHa/IbHOI [IPpOTpaMMe BBECTU KOMaHOy
telnet IP-appec_nopta
VIMs1 moJib30BaTeIs U MapoJib (10 yMoIYaHuoo) — admin.

4. BzaumMogeicTBMe ¢ IpuOOPOM OCYIIECTBIISIETCS C TIOMOIIbI0 KOMaH/I, TPeICTaBIeHHbIX B pasaeie 14.

2 OyHKIMS He BXOAUT B 6a30BYI0 KOHMUTYpalyio, AOCTYITHA IIPK AOMOJHATEIbHOM 3aKase onmuyy XRC.
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11.3. YpanéHHoe ynpasneHune yepes WWW-untepdoeiic

VaanéuHoe ympasieHne?? os3BosisseT MMpOCMaTpMBaTh M coxpaHsTh Ha IIK pesynbTaThl M HACTPOKMU
OCHOBHBIX TECTOB C MCIT0JIb30BaHVEeM Be6G-6paysepa.

11.3.1. NMpocmoTp pesynbratoB TecToB Ha MK

It IpOCMOTpa Pe3yabTaTOB M HACTPOEK TECTOB HEOOXOAMMO:
1. TTogxmounTts mpubop K IIK uepes recToBsIit mopT win nopt LAN.
2. HacTpouts ceTeBoe nogkiatoueHue (CM. paszaen 6.1).

3. B ampecHylo cTpoKy Be6-6pay3epa BBecTu IP-agpec cOOTBETCTBYIONIETO ITOPTA.

11.3.2. CoxpaHeHHe TeKylmx pe3ynbTaToB TecToB Ha MK

WHCTpyKUMS, IpMBeIeHHAs HIKe, TI03BOJIsIeT ckavaTh Ha [TK pe3ybTaThl TECTOB B hopMaTe *.csv. B mTaHHOM
cJryyae HeT HeO6XOAMMOCTHM ITpeaBapUTeIbHO COXPAHITh Pe3y/lIbTaThl HA IIPUOOD.

1. MopgkmounTsb pub0op K I1K yepes TecToBbIi mopT win nopT LAN.
2. HacTpouThb ceTeBOe MoAK/aOueHue (CM. pasmgen 6.1).

3. B agpecHyio cTpoKy BebG-6paysepa BBecTu IP-agpec COOTBeTCTBYWOIIEro ropra. OTKpoeTcsl CTpaHulia
mpmbopa C pe3yIbTaTaMy ¥ HACTPOITKaMU BbITTOJIHEHHBIX TECTOB:

Metrotek

RFEC2544 BERT Jitter Screenshot Y. 1564 Saved Resulis

Downlcoad report (separated by )
RFC2544 test report

Tester : BERcut-ETX+1

Started R e e e
Stopped R EEE TR --i--

Configuration

4. BbIOpaTh TUII pasae/TuTeNs:
— 3amsTadg (comma);
— TOUYKa C 3aIToi (semicolon).

5. HaxkaTb Ha ccplky «Download report». laHHbIe 6yIyT COXpaHEHBI B (ailyl ¢ pacIIMPEHUEM .CSV.

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

VHCTpyKUMS, IPpUBEAEHHAS HIKe, TTO3BOJIsIeT ckavyaTh Ha [TK pe3yiabTaTsl TecTOB B hopmate *.rbf u *.csv.
B mpaHHOM c/Tyuae HeOOXOAMMO TTpeIBapUTEIbHO COXPAHUTD pPe3yabTaThl Ha Ipubop (cM. pasgen 10).

1. MogxkmounTdb Tpub0op K I1K yepes TecToBbIN mopT min mopT LAN.

2. HacTpouts ceTeBoe nogkiaoueHue (CM. pasaen 6.1).

22 OyHKIMS He BXOAUT B 6a30BYI0 KOH(DUTYpaluio, JOCTYITHA IIPK AOTIOJHUTEIbHOM 3aKa3se onuyy XRC.
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3. B ampecHyio cTpoKy BeG-6paysepa BBecTu IP-afmpec cOOTBeTCTBYWIIEro mopra. OTKpOeTCs CTpaHULA
npubopa.

4. TlepeiiTu Ha cTpanuiy «Saved Results»:

Metrotek

RFEC2544 BERT Jitter Screenshot Y. 1564 Saved Resulis

Separator: |semicolon v

Record name Save time
1 testl B8-92-1992 21:23:53(download csv rbf)

[ I s RN = T [ R VO N ]
1
i
1
|
1
|
i
]
|
1
|
1
|
1

=

5. Bei6paTh (aiis ¢ COXpaHEHHBIMU Pe3yIbTaTaMM M3MEPEHMI M HaXKaTh Ha CChUIKY «rbf» mmn «csv». JlaHHbIe
6ymyT coxpaHeHbI B (paiin ¢ pacmmpenneMm *.rbf uam *.csv.
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11.4. Co3paHue oTuéta 06 M3MepeHuUax

IIpy coxpaHeHMM Ha IpuUOOP pesyJbTaTOB M IAapaMeTPOB TECTOB aBTOMATMUYeCKM co3maércs daiin
c pacmmiperueM *.rbf, ucronb3yemblit AJig cO3maHMs OTUETOB. DTOT (Qaita XpaHMUTCS B MaMsITH mnpubopa
¥ JOCTYIIEH JIJIsI CKauMBaHUS Ipy noakaoueHun yepes WWW -unTtepdeiic (cm. pasmen 11.3.3).

IlJist KOHBepTaIMy COXpaHEHHOTO (aiiia ¢ pe3yabTaTaMu U3MepPeHMi1 B OTUET MCIOAb3yeTCs CrielMaabHast
IporpamMma, Io3BoJIsiionas mpeobpasoBath daita B hopmate *.1bf B oTuéT B hopmate *.pdf vy *.txt. OyHKIMS
moctynHa HauuHas ¢ Bepeuy I10 0.0.15-8.

IMporpaMmMy MOKHO CKavaTb Ha caiiTe https://metrotek.center Ha cTpaHuIe HpuOOpa MM TMOJYUYUTH
Ha e-mail, HammMcaB 3ampoc 1o agpecy support@metrotek.ru.

[Tporpamma mocTymHa Jjs 32-paspsamHoit u 64-paspsimHoit Bepcuu OC Windows, a Taxke mist OC Linux.
[Tporpamma reHepauuyu otuetoB myist OC Windows mmeet rpaduueckuit mHrepdeiic. Takke OTYET MOXKHO
chopMMUpoOBaTh C IMOMOIIBI0 KOMAaHIHOW CTpoku. B pasmene 11.4.1 u 11.4.2 paccMaTpMBAIOTCS HPUMEPBI
coszauug orueToB 11t OC Windows.

11.4.1. T'eHepauma oTyéTa c noMowbio rpaduueckoro uHTepdeiica

[J1s1 reHepaLyy OTYETa C/IeAYeT:
1. Ckauatp Ha IIK daiin ¢ pesyabraTamu usmepennit B popmare *.rbf (cm. pasgen 11.3.3).

2. 3aIyCTUTh MCITONHSIEMBI Gaiia mporpaMmbl genrep.exe. OTKpOeTCS OKHO mporpamMmbl «[eHepaTop
0oT4€TOB BepkyT-ETX»:

lenepartop otueros BepiyT ETX = O X

BribepuTe daiin c pesynsTatam usmeperii (*.rbf)

‘ Ofsop ...

YxauTe dopMat oT4eTa

FDF ™ [

YKEHKWTE A3BIK OTUYETS

Pycokuia Anrmvicani []

YKEHWTE, M1 COXPAHUTE OTYET

Qbsop ...

CoOXpaHUTE

PucyHok 11.1. OkHo npozpammsl «[eHepamop om4yémos bepkym-ETX»

3. B mepBoit cTpOKe yKa3aTh IyTh K Gaitiay ¢ pesyabTaTaMu U3MepeHUiA.

4. Bei6bpaThb dopmar otuéra: *.pdf mam *.txt. MokHO yKa3aTh 06a BapuaHTa.
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5. BbI6paTh SI3bIK, KOTOPBIi CIeAyeT MCII0Ib30BaTh AJist (OPMUPOBAHUS OTUETA: PYCCKUI MIY aHTJIUIACKUIA.

MoskHO yKas3aTb 06a BapMaHTa.
6. Bo BTOpOI1 CTpOKeE yKa3aTh, KyAa CAeAyeT COXPAaHUTD ITOJTYYE€HHbBIA OTUET.

7. HaxxaTb Ha KHONKY «COXpaHUTb».
11.4.2. TeHepauma OTYETA C NOMOLLLIO KOMAaHAHOM CTPOKM

[st reHepanyy OTYETA CIIeYeT:
1. CkauaTb Ha I1K (aiin ¢ pesyapTaTamu usmepenuit B popmare *.rbf (cm. pasgen 11.3.3).
2. Ins1 ymo6CTBa UCIOIb30BaHMS CO3aTh Ha Aucke C KaTajaor «temp».

3. [TomecTUTb B KaTaJIOT «temp» UCIIOIHSIEMBIii (paiia mporpaMmbl U ¢aiis ¢ pesyJbTaTaMy U3MePeHUIi:

» 3TOT kKoMMekTep » JlokaneHbld guck (C) > temp v [&)] 2 Nowck temp
~ Wms [llata mameHeHua Tun Pazmep
[ genrep.exe 17.06.2021 12:10 Mpunoxexwve 2 963 Kb
|| rfcrbf 18.06.2021 9:34 ®aiin "RBF" 4 Kb

PucyHok 11.2. Kamanoe «temp» Ha ducke C
4. OTKPBITh KOMaHIHYIO CTPOKY:
C

A CkaHep

- CnyxebHble — Windows

BbinoaHUTL

=
g [JvcneTuep 3agau

KomaHngHas ctpoka

lMNaHenb ynpasaexus

lMposoaHuk

Cpeacrtea agMuHUCTpUpoBaHma Win...

!l 3T10T KOMNBIOTEP

O] - CneLl. BO3MOXHOCTU

iR O =

PucyHok 11.3. 3anyck komMaHOHoU cmpoku

5. IepeiiTu B CO3JaHHBI paHee KaTajlor «tempx»:

C:\Users\test>cd C:\temp

C:\temp>

6. O3HAaKOMUTHCS C BO3MOXKHOCTSIMU IMporpaMmMabl C IOMOIIBI0 KOMAaH/bI «genrep.exe ~h»:

C:\temp>genrep.exe -h
genrep.exe - Converter metrotek report from binary format to public format.
Usage:




Specification:

-i 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 [-1] <bin filename> -t <txt filename> -1 en

genrep.exe [-h]

7. BBecTu KOMaHAy JJiT KOHBepTaluy ¢aiiyia ¢ pe3yJbTaTaMy U3MepeHuii B OTUYET. [Ipumep KOMaHIbI JIJis
KOHBepTaluu B OTUET B popmare *.txt:

C:\temp>genrep.exe -i rfc.rbf -t test.txt -1 ru

[TpuMep KOMaHIbI IJIs1 KOHBepTaluy B OTUET B hopmarte *.pdf:

C:\temp>genrep.exe -i rfc.rbf -p test.pdf -1 ru

8. INocsie 3aBepiieHMSI KOHBepTAllMM HOSBUTCS HAANMUCh «Donex:

C:\temp>genrep.exe -i rfc.rbf -t test.txt -1 ru
Kzt gk g s s s s s s e s e s
Done

C:\temp>genrep.exe -i rfc.rbf -p test.pdf -1 ru
[BH#HBHHHBRHHRRHFRRHFRRH BRI EBH BRI R R B R BB
Done

9. @aitn c oTuéTOM OYyIeT HAXOIUTHCS B KaTanore «temp»:

» 310T KomnbtoTep * JlokaneHeld guck (C) *» temp v &) O TMowck: temp
~ Mma [ata nameHeHna Tvn Pazmep
[ genrep.exe 17.06.2021 12:10 MpunoxeHwe 2 963 Kb
|| rferbf 18.06.2021 9:34 Maiin "RBF" 4 Kb
=X test.pdf 28.06.2021 17:08 NokymeHT Adobe ... 95 Kb
=l test.tut TeKCTOBLIA AOKYM... 4 KB
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11.5. NMonyyeHue MOMeEHTaNbHbIX CHUMKOB IKpaHa
IIJist MosTyuyeHusT CHMMKA 9KpaHa Ipubopa HeoO6XoaMMo:
1. TTogxmounTts mpubop K IIK yepes TecToBbIit mopT vy nopt LAN.
2. HacTpouTsb ceTeBOe MoAK/IOUeHNe (CM. pasgen 6.1).

3. B agpecHyio CTPOKY Be6-6pay3epa BBECTU:
http://IP-agpec_nopTta/sshot

4. Yepe3 HECKOIbKO CEKYH]I CHUMOK 3KpaHa 0TOOpas3suTcst B OKHe Be6-6paysepa K.

106



12. O6HOBNEHME BepCHMi NPOrpaMMHOro obecneueHus

Zip-apxXuBbI C 0OHOBJIEHMEM ITporpaMMHOro obecrneuenus ([10) mocTymHbI Ha cajiTe https://metrotek.center.
Takke apxuB C akTyaJibHOM Bepcueit [I0 MOKHO MOJMYUUTh, HAIIMCAB 3aIIpoc Mo agpecy support@metrotek.ru.
Homepa Tekymux Bepcuii II0 oTobpaskaloTcss B MeHIO «YCTaHOBKM mpubopa» = «MHbopmauus». Iepen
0OHOBJIEHMEM HEOOXOIMMO PacaKOBaTh apXUB M 03HAKOMMUTHCS C COAEPKUMBIM (daiina readme.txt, B KOTOpOM
XpaHUTCS BaxkHas uHopmanus o penuse I10.

st o6HOBIeHMs 1O mpubopa He06XOAMMO BBITIOJTHUTH CJIeAYIOIINe OeiiCTBUS.
1. CkauaTh 1 coxpauutb Ha I[TK daiin c o6pasom (aiiioBOii CUCTEMBI.
2. MogkmounTh TPU6OP K BHEIIHEMY MCTOUHUKY ITUTAHMS.

3. YcraHoBuTth coeauHenue ¢ I1IK no USB. ITopsimok u mapameTpbl MMOAK/IIOUEHNS IpyBeeHbl B pa3gene 11.1.
Iyt mpoBepKyu coenyHeHus BBecTu kKomauay ATI. ITpubop go/iskeH BbIBeCTY MHMOPMAIINUIO O MIPOIIVBKE
U CEpUITHOM HOMeEpE.

4. BoitTu B peskuM 0O6HOBJIeHUS. [IJIs1 9TOTO, yAepkKUBasi KHOIKY BK/TIOUEHMS/BBIKIIOUEHNS] TUTAHMS, HAKATh
Ha CKPBITYI0 KHOIIKY aIlmapaTHOTO c6poca, pacIioIOKeHHYIO IOJ OTBEpPCTMEM Ha OOKOBOI MaHeIn
KopItyca Mpubopa. DTO MOXKHO CHOeNaTh P ITOMOIIYM OOGBIUHON KaHIIENSIPCKOW cKpenmkyu. Haxkmmarb
HY)XKHO OCTOPOYKHO, HO JI0 SIBHOTO IIE/TYKA.

5. B 0KHO IIporpaMMbl OYIeT BhIBEIEHO COOOIIeHe BIUa:
Bercut+ bootloader 0.0.11
Update via XMODEM:
CCCC...

[Mocne mosiBmeHMST B OKHe TEPMMHAAbHOM Mporpammbl CcUMBOJMIOB «CC» yAepskuBaTb KHOIIKY
BKJTFOUEHWSI/BBIKIIOUEHUS] TUTAHUS HEe HYXKHO.

6. [Ipn ucnonb3oBauuu rnporpammel HyperTerminal mepeiiTu B meHio «Ilepemaua» = «OTnpaBuTh daitn»
" B OTKPBIBIIEMCSI OKHe B mose «MMs cdaitma» ykaszaTh MyTh K CKAYaHHOMY paHee (aiimy ¢ obpazom
(aityioBoI CUCTEMBI.

7. B none «IIpoTokon» BeIOpaTh «Xmodem». HaskaTh Ha KHOTIKY «OTIIPaBUTH».
8. Uepes 1 cexyHIy HAUHETCS Mpollecc 06HOBIeHNs Bepcuii ITO, KOTOPbIit 3aHMMaeT 0Koj10 20 MUHYT.
Xmodem file send for 4 ‘

Sending |D:\Downloads\ETX'b Jetx+14iles_0.0.15-10_o870.urom |

Packet: |4887 Evmor checking: [CRCI_ |
Retries: D Total retries: |0
Last efmor:
i i
File: LI LD 611K of 1805K
Blapsed: W Remaining: ’W‘ Throughput : W

Cancel cps/bps

PucyHok 12.1. OkHo ¢ uHgopmayuel o npouyecce nepedayu ¢atina
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9. Ilpumep coobIeHMIT, BBIBOAMMBIX B OKHO ITporpaMmsbl HyperTerminal:
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

10. Ecnin u306paxkeHre Ha 9KpaHe Mpubopa BOCCTaHOBWIIOCH, IIPOLiecC 0GHOBJIEHSI ITPOLIEN yenelmHo. Ecim
13-32 BO3HMKHOBEHMSI Kakoro-inbo c6osi o6HoBuTh IO mpmubopa He yHanoch, clefyeT BbIITOJHUTH

TnpoLenypy el pas.
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13. CnpaBouHble Tabnuubl

Tabnuya 13.1. 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

Tumnbel Tpaduka «Network Control» u «Internetwork Control» 3apesepBupOBaHbI [JiT COOGIIEHMIT
yIpaB/ieHus ceTbio. [IpMopuTeThl 4 ¥ 5 MOTYT MCIIOAb30BaThCs IJisi 0CO60 UYBCTBUTEIBHOIO K 3aJepsKKam
TpaduKa, Takoro, Kak BUAEO Wiu peub. IIpuoputeTsl Tpaduka ¢ 3 no 1 npemHasHaUYeHbI IJIS Pa3JIMYHbBIX 3a0a4
— OT IIOTOKOBBIX MpuoskeHuit o FTP-Tpaduka, CltocOGHOTO CIIPaBUThCS C BO3MOKHBIMU noTepssmu. Kiacc «0»

pesepBupyeTcs st

«MaKCUMAJIbHO JIyYllei»

OOCTaBKM M TIIpUCBaMBaeTCd B TexX CIydyasaX, KoOraa

He crenudUIMpPOBaH HUKAKO APYToi Kaacc.

Ta6sauuya 13.2. 3Ha4eHus nossa Precedence

3HaueHue OmnucaHue [IpumeuaHue
0 Routine OGBIUHBII TPUOPUTET
1 Priority [IpeanoYTUTEeIbHBIN IIPUOPUTET
2 Immediate HemepieHHbI IPUOPUTET
3 Flash CpOuHbIl IPUOPUTET
4 Flash Override OKCTPEHHbI IPUOPUTET
5 CRITIC/ECP Kpurnuecknii npyuopurer
6 Internetwork Control MeskceTeBoe yIipaBjieHMe
7 Network Control CeTeBoe ympaBJieHle
Tabnuya 13.3. 3Ha4eHus nons ToS
3HaueHue Onucanue [Tpumeuanne
MuHMMU3UPOBATh 3aepKKy. Vcronb3yeTcs, KOrja BpeMs
1000 Minimize delay IIOCTaBKM TaKeTa C MCXOJHOTO CeTeBOro YCTPOMCTBA 0 ajpecara
(BpeMs1 okumaHmsl) Hambosiee BaKHO U OODKHO  OBITh
MWUHUMaJIbHBIM.
MakcuMasbHast ITPOITyCKHAsI CIIOCOGHOCTh. YKa3bIBAET, UTO MAKeT
0100 Maximize throughput JOJ/DKeH ObITh IepeHalpaB/ieH uepe3 KaHajdl C MaKCUMAaJbHOIA
MIPONYCKHOI CTIOCOOHOCTHIO.
MakcumanbHas HafEéXXHOCTh. VICTIOb3yeTCs, KOrga BakHO MMETh
0010 Maximize reliability YBEpPEHHOCTb, UTO JAHHbIE JOCTUTHYT aapecara 6e3 MOBTOPHOIA
repemaun.
0001 Minimize monetary cost MUHUMMU3UPOBATH CTOUMOCTb. CII0Mb3yeTcs, Koraa Heo6XoIumo
MMHUMMU3MPOBATh CTOMMOCTD ITepefaun TaHHbIX.
0000 All normal O6bl‘:I.HOE obcmyskuBaHue. B 3TOI\:I cJydyae MapuipyTusaumsi maketa
OTAAETCS Ha yCMOTpeHMe TpoBaiiaepa.
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Tabnuya 13.4. Knacc obcnymusaHus mpaguka u 3HayeHue nonsi DSCP

Knacc 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 100010
AF42 100 100
AF43 100110
EF 101 110

Kaxxkmomy kimaccy ob6cmy>kuBaHusT TpadyuKa CTaBUTCSI B COOTBETCTBME ONpele/iéHHoe 3HaueHue mojst DSCP.
B Tabnmuiie mpMBemeHbl pPEeKOMEHIyeMble 3HAUeHMs B COOTBETCTBMM C Metomgukamyu RFC 2597 [10]
1 RFC 2598 [11].

Default — «HerapanTupoBaHHas nmepegauar. TpaduKy JaHHOTO KIacca 00CTysKMBaHMSI BBIIEISIIOTCS CETEBBIE
pecypchl, ocTaBiIMecs CBOOOLHBIMM IIPU Tepenayde Tpaduka APyTrux KIaccoB.

AF (Assured Forwarding) — «rapaHTupoBaHHas Iepejaua». lcmosnb3yeTcsli OJis HOCTaBKM Tpadmka
6onpmnHCTBA TCP-TIpMIOKeHMIT C TPMMeHEHMEM YeThIPEX He3aBUCUMBIX AF-KTaccoB. BHyTpu Kaxkgoro Kiacca
[P-mmakeTaM MOXKeT OGbITh Ha3HAUEHA OJHA M3 TPEX AUCIUIUIMH OTOpAChIBaHMS ITaKeTa JaHHBIX (CM. METOAUKY
RFC 2597 [10)).

EF (Expedited Forwarding) — «HemenneHHas mepepnaua». [IpumeHsieTcss mJisg obcayskMBaHus Tpadmka,
YYBCTBUTEIBHOTO K 3aZiep>KKaM U Tpe6yIoliero MMHMMAaIbHOTO IKUTTEpa, TAKOro, Kak Buaeo winu peub (Voice
over IP — VoIP).

Tabnuya 13.5. 3HayeHue nong ECN

3HaueHne OnucaHue
00 Not-ECT (Not-ECN-Capable Transport) — nmotok, He noaaepxxuBamoinit ECN.
01 ECT (1) (ECN-Capable Transport) — nmotoxk, noaaepskusatouimit ECN.

ECT (0) (ECN-CapableTransport) — nmoTok, nogmepxxusawomuii ECN. TpakTyercs
MapuipyTusaTopamu Tak xe, kak 1 ECT (1).
11 CE (Congestion Experienced) — nmoareepkméHHas meperpyska.

10

ECN (Explicit Congestion Notification) — «sgBHOe yBemomyieHMEe O Teperpy>KkeHHOCTM». YCTaHOBKAa OUT
JIIaHHOTO TIOJIS [aeT BO3MOKHOCTb MapuipyTu3aTopaM Y3HATb O BOSHMKHOBEHUM Teperpy>keHHOCTU Ha IyTHu
CJIeTOBaHMS JAHHBIX K 3aTaHHOMY Y3JIy ceTu 6e3 0TOpachiBaHMs MaKeTa.

ITone ECN onucano B Metoguke RFC 3168 [12].

Tabnuya 13.6. Homepa nopmos npomokona TCP/IP (npodomxeHue)

Homep nopra (IpoTOKOIT) OnucaHue

21 (FTP) MPOTOKOJ nepengaun Qaition

22 (SSH) 6e30macHbIi MTPOTOKOJI JIJI YIAJIEHHOTO YIIpaBIeHNs U repenaun GaiiyioB

23 (TELNET) MIPOTOKOJ JJIs1 OCTYIIA K YAATEHHOMY CETeBOMY YCTPOJICTBY

25 (SMTP) MIPOTOKOJ Mepeaun 3JIeKTPOHHO MOYThI

80 (HTTP(WWW)) Hp(jTOKOJI, MCIIONIb3yeMblii BeO-Opaysepamu U Beb-cepBepamMu IJis Hepegaun
daitnos

161 (SNMP) TIPOTOKOJ JIJISI YIIPAaBIE€HUS CeTEBBIMU YCTPOICTBAMU
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Tabnuua 13.7. Owubku coeduHeHus

Coobirenne

OnncaHue

protocol not supported

IIPOTOKOJI HE IO AEP>KMBAETCS

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 YTEPSIHO COeAVHEHME C CEThIO

software caused connection abort IIporpamMMHOe 00ecIIeueHye BbI3Ba/IO Pa3pbiB COeIVHEHMS

connection reset by peer

y3eJI pa3opBaJl CoeHeH e

connection timed out

MCTEKJIO BpeMs OKMOaHUA COeJVMHEHUS

connection refused

OTKa3 B COeIVMMHEHUU

host is down

y3eJ/l He OTBeYaeT

no route to host

OTCYTCTBYET MapIIpyT [I0 y3/1a

Ta6nuua 13.8. Tecmossie nocnedosamesbHOCMU

Twur nocieqo0BaTe/IbHOCTH

IIpumeHeHne (peKOMeHS,.)

2e9-1

IOnst ompenmenenust omboK (Mpy Iepefave OaHHBIX 110 KaHaAy CBSI3U
CO CKOPOCTBIO He 6osee 14,4 KOUT/C).

2ell-1 Ins onipeneneHus OMIMOOK U IKUTTepa (Ipu 1epefave TaHHBIX MO KaHATY
CBSI3Y CO CKOPOCTBIO 64 KOUT/C u 64xN K6uT/C, rme N — 1einoe 4ucio).

2e15-1 Iyt ompeqenieHust OIMMOOK U IKUTTepa (MIpU Tepenade JaHHbIX 10 JTMHUA
CBSI3M CO CKOPOCTHIO 1544, 2048, 6312, 8448, 32 064 u 44 736 K6UT/C).

2e20-1 s oripemeneHus OmMMOOK (IIpH Mepemave Mo KaHaTy CBSI3M CO CKOPOCThIO
He 6osee 71 K6UT/C).

2e23-1 Iyt ompemeNieHyst OMIMOOK U IKUTTepa (IIpU mepegave JaHHBIX MO0 JTMHUK

CBSI3Y CO CKOPOCTHIO 34 368 1 139 264 kK6UT/C).

2e29-1, 2e31-1

[st onipenenenust ook (Ipu repenave JaHHBIX Ha BBICOKMX CKOPOCTSIX
(6omee 139 264 k6UT/C)).

Tabnuya 13.9. Lugpel, 6yksbl u cUMBObI

Knasuma Lndpo ByKkBbI CYMBOJIBI
D) 1 — @/ -
2 abc —

3 def —

4 ghi —
() 5 ikl —

6 mno —

7 pqrs —

8 tuv —

9 WXYZ —

0 = 13
@ _ _ =
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14. KomaHpbl yaaneéHHOro ynpasaeHus

Tabnuya 14.1. KomaHOs! y0anéHHo20 ynpasaeHus (KOHCOMbHbIL MepMUuHan)

KomaHnpa Onucanue

AT MyCTas KOMaHAa, UCIIOIb3YeTCs [IJISI TPOBEPKU COeqUHEHUS

ATR repesarpyska rnpubopa

ATM BBIBOJ, TeKYILIUX Pe3yJIbTaTOB U3MePeHU

ATMN BBIBOJ], P€3YJIbTaTOB M3MEPEHMI, COXPAHEHHBIX O, MOPSIAKOBbIM HOMepoM «N» (N =1 ... 10)

ATMA BBIBOJ], BCEX COXPAHEHHbBIX Pe3yJbTAaTOB M3MepPEHMIt

ATMI BBIBOJ, MHGOPMAIMY O COXPAHEHHBIX Pe3yabTaTax M3MepeHuii

ATI BBIBOJI, MHGOpMAIUM O IIpubope

ATH BBIBOJ, CIIPAaBKY MO0 KOMaHAaM

ATS BBOJ, K/IoUa (YMCJI0 B JECATUUYHOM BUAE) IJISI aKTUBALMM OMIMIL, KJIIOU BBOOUTCS Cpasy
riocsie ats (6e3 rmpobesia)

ATC rnepexo[ B pekKiM, B KOTOPOM BO3MOXKHA HACTPOJiKa M 3aITyCK TeCTOB (OIMIMOHAIBHO)

Tabnuya 14.2. KomaHds! yoanénHozo ynpasneHus (TELNET)
KomaHpa | Wudopmanys, BIBOAMMAsT B KOHCOJIb

RFC 2544

show rfc2544 header level

ypoBeHb Mozenu OSI, Ha KOTOpoM GyIeT MPOBOAUTHCS
TecT

show rfc2544 header src udp

HoMmep UDP-niopra otnipaBuTens

show rfc2544 header src mac

MAC-agpec oTIIipaBuUTess

show rfc2544 header src ip

IP-agpec oTripaBuTesIst

show rfc2544 header dst udp

HoMep UDP-nopTa noay4daresnst

show rfc2544 header dst mac

MAC-agpec moay4daTes

show rfc2544 header dst ip

[P-agpec nonyuyarens

show rfc2544 header vlan count

kommuecTBO VLAN-MeTOK

show rfc2544 header vlan [1-3] id

3HaueHne upeHTudmraropa VLAN

show rfc2544 header vlan [1-3] priority

3HaUYeHMe NpuopuTeTa Tpaduka

show rfc2544 header mpls count

KosmmuecTBo MPLS-MeTOK

show rfc2544 header mpls [1-3] label

3HaUeHVe MeTKU

show rfc2544 header mpls [1-3] cos

KJIacc 06CTY>KMBAHMS ITakeTa C METKOI

show rfc2544 header mpls [1-3] ttl

BpeMs JKM3HU ITaKeTa C MeTKOM

show rfc2544 header autoarp

BKJIIOUEHA JIM QYHKIIMSI aBTOMATUUECKOTO TTPOBEIEHMS
ARP-3anpoca

show rfc2544 header diffserv

BbIGpaHbl moJis IP Precedence u Type of Service wim mose
DSCP

show rfc2544 header dscp

3”HaueHue mnoJyss DSCP

show rfc2544 header precedence

3HaYeHMe IIPMOPUTETa Kaapa

show rfc2544 header tos

TUII 06CJ'IY)K]/IBHHI/IH IIaKeTa

show rfc2544 header ethertype

HOMeED IIPOTOKOJIa CETEBOTO YPOBHSA

show rfc2544 header protocol

MHpopMaIMs MO IIPOTOKOJY, KOTOPbBIN MCIIOIb3YEeTCs
IJIS TeHepaluM TeCTOBOTO Tpaduka

show rfc2544 topology ip

IP-agpec AMCTaHIIMOHHOTO Mpubopa

show rfc2544 topology direction

HaIlpaBJIEHME TECTUMPOBAHUA

show rfc2544 throughput duration

IUIUTEJIbHOCTb TPOOBI  [JIT  aHaiM3a IPOIYCKHOM
CITOCOOHOCTH, C

show rfc2544 throughput enabled

OyIeT JIM BBITIOJHSATHCS TECT OMpeesIeHNsT TIPOITyCKHO
CIIOCOOHOCTU

show rfc2544 throughput maxrate

BeJIMUMHA HATPy3KM JJIsT  aHajdu3a MPOITYCKHOI
CIIOCOOHOCTU
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KomaHnpa Wudopmanysi, BHIBOAMMASI B KOHCOJTb

show rfc2544 throughput resolution BeJIMUMHA paspelnieHus s aHajiu3a IPOITyCKHOI
CIIOCOGHOCTHU

show rfc2544 throughput threshold BeJIMUMHA IIOpOra IIOTEPh [Jis aHajaM3a IIPOITYCKHOIA
CITIOCOOHOCTH

show rfc2544 frames [1-9] size pasMep Kajpa, 3aJaHHBIl IOJb30BaTeneM (MU
CTAHJApPTHOE 3HAUYeHMEe B COOTBETCTBMM C METOIUKOI
RFC 2544)

show rfc2544 frames [1-9] enable OymeT M UCIIONb30BAaThCS pasMep Kaapa IJIs
MPOBEIEHNS TECTUPOBAHUS

show rfc2544 latency enabled oymer s BBIMOJIHATBCS ~ aHaIu3 3aepPKKA
pacrnpocTpaHeHus KaJpoB

show rfc2544 latency count KOJIMUECTBO IPOo6 [IJIsT aHaIM3a 3a0ePiKKA

show rfc2544 latency duration IIUTETbHOCTh MpOObI  [AJiT  aHaimusa  3aJepiKKu
pacrnpocTpaHeHust KaJIpoB, C

show rfc2544 latency rates src MCTOYHMK 3HAUEHMI HATPY3KM JJIS1 aHAIM3a 3aIePsKKIU

show rfc2544 latency rates [1-9] 3HAYEHMsI HaTPy3KU IJIs1 aHa/IK3a 3aIePSKKI

show rfc2544 frameloss enabled OyIeT JIV BBITIOJHSITHCSI aHAJIN3 YPOBHS ITOTEPh KaZpOB

show rfc2544 frameloss duration IJIATENbHOCTh IPOObI AJIST aHa/lu3a YPOBHS IIOTEpb
KaJIpoB, C

show rfc2544 frameloss steps KOJIMYECTBO IIaroB M3MeHEHMs] Harpy3KyM ISl aHaIn3a
YPOBHSI IOTEPH KaJAPOB

show rfc2544 frameloss rates start BeJIMUMHA HAuyaJabHOM HArpysku [IJjIs1 aHalIu3a YpPOBHS
IoTepb KaJpoB B %

show rfc2544 frameloss rates stop BeJIMUMHA KOHEUHOM Harpysku [JjIs aHaau3a YpOBHS
1oTepb KaJpoB B %

show rfc2544 back2back enabled OyIeT SV BBITIOTHSTHCS aHAIU3 TTpeeabHOl Harpy3Ku

show rfc2544 back2back count KOJIMYECTBO MPOo6 )i aHa/IKu3a MpeenbHO HATPY3KU

show rfc2544 back2back duration IJIUTEeNBHOCTh, MpOO6BI  [JISI  aHaldu3a MpedeabHOI
HarpysKu, C

show rfc2544 back2back rates src MCTOYHMK 3HAUEHM Harpy3Ku JJ1s1 aHaIM3a MpeiebHOl
HarpysKku

show rfc2544 back2back rates [1-9] 3HAUYeHUs Harpy3Ku i aHaIu3a MpefenbHO Harpy3Ku

show rfc2544 advanced wait 3HAueHMe IapaMeTpa «MHTepBaI»

show rfc2544 advanced learn 3HaUYeHye rmapaMeTpa «06yueHme»

rfc2544 start 3aITyCTUTD TeCThI 1o MeTonuke RFC 2544

rfc2544 stop OCTAaHOBUTH TecThl IT0 MeTonuke RFC 2544

rfc2544 results pes3yabTaThl TECTOB 1Mo MeToAke RFC 2544

Y.1564

show y15642%3 HACTPOVKM TECTOB MO peKomMeHaamum Y.1564

show y1564 test_mode PEXKUM TeCTUPOBAHUS

show y1564 topology ip [P-afmpec AMCTaHIMOHHOTO IIpubopa

show y1564 topology direction HaIpaBJIeHMe TeCTUPOBAHUS

show y1564 nservices KOJIMYECTBO TECTUPYEMBIX CEPBUCOB

show y1564 service CEepBUC, BBIOPAHHBIN € TOMOIIBI0 KOMaHIbI «yl564
service»

show y1564 header level ypoBeHb mogenau OSI, Ha KOTOpoM OGyIeT MPOBOIUTHCS
TeCT

show y1564 header src mac MAC-azpec oTIIpaBUTeIS

show y1564 header src ip IP-agpec oTripaBuTeIst

show y1564 header src udp Homep UDP-nopTra oTmnpaBuTens

show y1564 header dst mac MAC-azpec rnonyvaress

23 HacTpoJiiKu 3arojioBKa, CepBMCOB, IOKa3aTejleil KauecTBa, OTOOGPaKalOTCs [Jis CepBica, BhIOPaHHOTO
C IOMOIIIbI0 KOMaHbI «y1564 service <1-10>»
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Komanpa

Vudopmaniys, BIBOiMMAsI B KOHCOJb

show y1564 header dst ip

IP-anpec nosryyaTesns

show y1564 header dst udp

HoMep UDP-nopTa moay4daTtesns

show y1564 header vlan count

kommdecTBo VLAN-MeTOK

show y1564 header vlan <1|2|3> id

3HaveHue ugeHTudukaropa VLAN

show y1564 header vlan <1|2|3> priority

3HaueHue pUopuTeTa Tpaduka

show y1564 header mpls count

kosmuectBo MPLS-MeTOK

show y1564 header mpls <1|2|3> label

3HaueHue MPLS-meTKku

show y1564 header mpls <1|2|3> cos

Kj1acc O6CJ'[Y)KI/IBaHI/IH I1aKeTa

show y1564 header mpls <1]2|3> ttl

BpeMs JKM3HU I1aKeTa C METKOMI

show y1564 header autoarp

BK/TIOU€HA Ji QYHKIMS aBTOMATUUYECKOTO MTPOBEHEHMS
ARP-3ampoca

show y1564 header diffserv

T10J1s1, BbIOpaHHbIE MJIS1 3aJaHusl Kiacca O6CTy>KMBaHUS
Tpaduka

show y1564 header dscp 3HaueHue DSCP-6uToB IP-3aronoBka (cM. Tabm. 13.4)
show y1564 header precedence MIPUOPUTET Kaapa
show y1564 header tos TUI 06CTyskuBaHus IP-makeTa

show y1564 header ethertype

HOMEP ITPOTOKOJIa CETEBOr0 YPOBHSI

show y1564 header protocol

MHGOpPMAIMS TI0 TPOTOKOIY, KOTOPBIA MCITOIb3YeTCS
IIJISI TeHepalnyy TeCTOBOTro Tpadmka

show y1564 frame

pasmep Kajpa JJisi cepBuca

show y1564 tests step_duration

3HaUeHMe [JIUTEJbHOCTM Iuara, KOTopoe Oymer
MCII0/Tb30BaThCS JIJIS1 TeCTOB KOHGUTYpaIUn

show y1564 serv_setup cir

3HaUYeHMe TapaHTUPOBAHHOI ITPOITYCKHOM CIIOCOOHOCTH

show y1564 serv_setup eir

3HaYeHMe MaKCMMaJ/JIbHO OOIIYyCTMMOTIO IIPDEBBINIECHNUA
CIR

show y1564 serv_setup tp

3HaueHue Harpy3ku ajst tecta Traffic Policing

show y1564 sac flr

IOITYCTMMbII YPOBEHD MTOTEPD KaIPOB

show y1564 sac ftd

OOITyCTMMasd 3adeP>XKKa paCIIpOCTpaHeHMS KaapOB

show y1564 sac ftd_p

JOITyCTVMBI Iopor IIPeBbIIIEH NS 3a7,epXKKU
pacrpocTpaHeHus KagpoB, IPY KOTOPOM TECT CUYUTAETCS
PO eHHbIM

show y1564 sac fdv JIOIyCTUMOE OTKJIOHEHMe 3aJlepsKKU pacipocTpaHeHus
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 pes3yabTaThl TECTOB IO pekoMeHAauuu Y.1564
y1564 start HauyaThb BHITIOJIHEHME TECTOB 10 pekoMeHpalmn Y.1564
y1564 stop OCTAaHOBUTDb BBITIOJTHEHNE TECTOB I10 PEKOMEHAAIINN

Y.1564

BERT

show bert header src mac

MAC-azpec oTipaBUTeNs

show bert header src ip

IP-anpec oTrpaBuTes

show bert header src udp

HoMep UDP-mopTa oTripaBuUTesns

show bert header dst mac

MAC-azpec nnonyvaress

show bert header dst ip

[P-agpec nonyyarens

show bert header dst udp

HoMmep UDP-niopta nosnyvaTtesnst

show bert header vlan count

kommyecTBO VLAN-MeTOK

show bert header vlan [1-3] id

3HavyeHue ugeHtudmkaropa VLAN

show bert header vlan [1-3] priority

3HaUeHue MpuopuTeTa Tpaduka

show bert header mpls tx count

BBIOOD KOIMYECTBA METOK Ha Iepejavy

show bert header mpls tx [1-3] label

3HaUeHNe MeTKU
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show bert header mpls tx [1-3] cos

KJIacC 06CTY>KMBAHUS MMaKeTa C METKOIA

show bert header mpls tx [1-3] ttl

BpeMs XXKM3HM MaKeTa C METKOM

show bert header autoarp

BKJIIOYEHA JI QYHKIMSI aBTOMATUUECKOTO TPOBEIEHMS
ARP-3amnpoca

show bert header diffserv

BbIOpaHbI o1 IP Precedence u Type of Service wiu mosne
DSCP

show bert header dscp

3”HaueHue noJss 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 CETEBOI0 YPOBHSI

show bert header protocol

uHbOpMaIMSI MO MPOTOKOJY, KOTOPBI MCIIONb3YeTCs
JIJIS TeHepalnyy TeCTOBOro Tpaduka

show bert topology ip

IP-azmpec AMCTaHIMOHHOTO IIpMbopa

show bert topology direction

HallpaBJIeH/e TeCTMPOBaAHNA

show bert frame random min

MMHMMAJ/IbHOE 3HaYeHMe pa3Mepa Kaapa B CiIydae
PaBHOMEPHOTI'O 3aKOHA pacCIripeaejeHnA

show bert frame random max

MaKCHMa/JbHOE 3HaueHMe pasMepa Kagpa B Ciaydae
PaBHOMEPHOTO 3aKOHA pacIpeeeHust

show bert frame constant

pasMepbl KaApoB IJIsI TECTUPOBAHUS

show bert frame type

3aJlaH CJIy4aliHbI MM [IOCTOSTHHBIN pasMep Kaapa

show bert level

ypoBenb mogeau OSI, Ha KOTOpoM OYyIeT MPOBOAUTHCS
TecT

show bert pattern

CTaHOapTHas TeCTOBad I10CJIeJ0BaTEe/IbHOCTDb

show bert user-pattern

TeCTOBas I1ocjienoBaTe/IbHOCTD, 3alaHHas
I10/Ib30BaTeJIEM

show bert rate

3aJlaHHasl Harpyska, kb/c

show bert duration

OJINTEJIbHOCTDb I/I3M€p€HMI7[

bert start

3anyCcTUTh TecT «BERT»

bert stop

OCTaHOBUTD TecT «BERT»

bert results

pe3ynbTaThl TecTa «BERT»

ITakeTHBIV IKUTTED

show jitter txgen

BKJ/IIOUE€H MJIM BBIKJIIOUEH I'eHepaTop TeCTOBOI'O Tpad)I/IKa

show jitter threshold jit

IIOPOroBO€ 3HaYEeHMEe IPKUTTEepa, MC

show jitter threshold lat

IIOPOroBoOe 3HaUYeHMe 3aJePKKU, MC

show jitter duration

BpeMs M3MeDPEeHU IXKUTTePpa

jitter start

3aITyCTUTD TeCT «[IaKeTHBI IKUTTEP»

jitter stop

OCTaHOBUTD TeCT «IlakeTHbIN JIOKUTTEP»

jitter results

pe3yabTaThl TecTa «[lakeTHBIN IKUTTEP»

TecToBBIN MOTOK

show txgen header level

ypoBeHnb mogenu OSI, Ha KOTOpOM OYyIeT MPOBOIUTHCS
TecT

show txgen header src mac

MAC-agpec oTIIipaBuUTess

show txgen header src ip

IP-anpec oTmpaBuTes

show txgen header src udp

HoMep UDP-mopTa oTripaBuUTesns

show txgen header dst mac

MAC-azpec nnonyvaress

show txgen header dst ip

[P-agpec nonyyarens

show txgen header dst udp

HoMmep UDP-niopTta nosnyvaTtenst

show txgen header vlan count

kosmmyecTBO 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

show txgen header mpls [1-3] cos

Kiacc 06CJ'[y7KI/IBaHI/I$[ rnakeTa C MeTKOM

show txgen header mpls [1-3 ttl

BpeMs XXMU3HM MaKeTa C METKOM
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show txgen header autoarp

BKJIIOUEHA JIM QYHKIMSI aBTOMATUUECKOTO TPOBeIeHMS
ARP-3ampoca

show txgen header diffserv

BbIGpaHsbl noJist IP Precedence u Type of Service wiu mmose
DSCP

show txgen header dscp

3”HaueHue 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 TTPOTOKOY, KOTOPBIA MCITOIb3YeTCs
JIJIS TeHepalyy TeCTOBOro Tpaduka

show txgen frame random min

MMWHMMAajlbHOE 3HaueHue pasmepa Kagpa B Ciaydae
PaBHOMEPHOTO 3aKOHA pacIpeeeHust

show txgen frame random max

MaKCMMaJIbHO€ 3HaveHMe pa3dMepa Kaapa B ClIy4dae
PaBHOMEPHOTI'O 3aKOHA pacCIripeaejIeHnsa

show txgen frame constant

pa3Mepsbl KaJipoB [IJISI TeCTUPOBAHMS

show txgen frame type

3a[1aH CJIy4YaiiHbI/ WIM ITIOCTOSTHHBIN pa3mep Kaapa

show txgen duration

OJINTEJIbHOCTDb reHepanuyum TeCTOBOIro Tpad)I/IKa

show txgen rate

3aJlaHHas Harpyska, kb/c unu %

txgen start

3aIllyCTUTDh IreHepaluMI TeCTOBOIO ITIOTOKA

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 AMCTaHIMOHHOTO ITpMbopa

show order870 topology direction

HallpaBJIeHMEe TeCTMPOBAHNUA

show order870 nservices

KOJIN4YeCTBO TECTUPYEMbBIX CEPBMCOB

show order870 service

CepBUC, BRIOPAHHbIN C ITOMOIIbI0 KOMaH IbI «0rder870
service»

show order870 duration

JJINTeIbHOCTb U3MePeHU

show order870 serv_setup header level

ypoBeHb Mozenu OSI, Ha KOTOpoM OYIeT MPOBOIUTHCS
TecT

show order870 serv_setup header src mac

MAC-agpec oTIipaBuUTess

show order870 serv_setup header src ip

IP-anpec oTpaBuTes

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 nosy4daresns

show order870 serv_setup header vlan count

KonnuecTBo VLAN-MeTOK

show order870 serv_setup header vlan [1-3] id

3HaueHMe ungeHTudmkaropa VLAN

show order870 serv_setup header vlan [1-3]
priority

3HaUyeHMe MpuopuTeTa 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 0OCTY>)KMBAHMSI TTAKETA C METKOM

show order870 serv_setup header mpls [1-3] ttl

BpeMs XXU3HM MaKeTa C METKOM

show order870 serv_setup header autoarp

BKJIIOUEHA JIM 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

3”HaueHue oy DSCP

show order870 serv_setup header precedence

3HaUeHMe IIPpMOPpUTETA Kaapa

show order870 serv_setup header tos

TUII 06CJ'IY)KI/IBHHI/IH IIaKeTa

show order870 serv_setup header ethertype

HOMeED ITPOTOKOJIa CETEBOTO YPOBHSA
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show order870 serv_setup header protocol

uHbOpMaIMs TI0 MPOTOKOJTY, KOTOPbI UCITOAb3yeTCs
IIJISI TeHepalyy TeCTOBOTO Tpaduka

show order870 serv_setup frame

pasmep Kajpa Jjist cepBuca

show order870 serv_setup rate

3HaveHue MHbopMaloHHoii (L2) ckopocTu

show order870 serv_setup sla est_pd

BKJIIOUEHA MM BBIK/IIOUEHA OILIeHKA CpeHel 3a1epiKKU
repenauy akeToB JaHHbIX

show order870 serv_setup sla pd

3HAYeHNe CpeaHeli 3aIepkKKy Iepegaun IakeToB
IaHHbBIX, COOTBETCTBYWOIIee SLA

show order870 serv_setup sla est_pdv

BKJIIOUEHA VMM BBIK/IIOUEHA OLleHKa Bapualumu
3a7epsKKM Iepegauy MakeToB JaHHbIX

show order870 serv_setup sla pdv

3HAYeHNe BapMalum 3aJiep>KKM repenaum MakeToB
IaHHbBIX, COOTBETCTBYWOIIee SLA

show order870 serv_setup sla est_pl

BKJIIOUEHA WM BBIK/IIOUEHA OlleHKa KoadduieHTa
IOTeph MAKETOB JAaHHBIX

show order870 serv_setup sla pl

3HaueHue Ko3¢pduileHTa norepb NakKeToB JaHHBIX

show order870 serv_setup sla est bw

BKJIIOUEHA VJIM BBIK/IIOUEHA OLleHKa IPOIYCKHOI
CITOCOOHOCTY KaHaJIa mepegaun JaHHbIX

show order870 serv_setup sla bw

3HaUeHMe MPOIYCKHOM CIIOCOOHOCTM KaHasla Iepefaun
IaHHbIX, COOTBETCTBYIOLIee SLA, mpu KOTOpPOit
rapaHTUPOBAHHO HET MOTePb ITaKETOB

order870 start

3aIlyCTUTDh TeCTUpoBaHMe 1o npukasy N2870

order870 stop

OCTaHOBUTb TeCTHUPOBaHMe 1o npukasy N2870

order870 results

pes3y/ibTaThl TECTUPOBAHMS 110 ITpuKady N2870

[TapameTpsl ceTn

JJIs1 TeCTOBOI'O IOPTa

show network dhcp

BKiItoueHa v pyHKimss DHCP

show network ip

IP-angpec ropTa

show network subnet

MacKa I1oagceTu

show network gateway

IP-appec nuito3a

show network dns

[P-agpec y3/1a ceTu, KOTOPBI COMEepKUT 6a3y JaHHBIX
DNS

ITapameTpsl cetu gjs mopta LAN

show lan dhcp

BKIIOUeHa ju Gyukius DHCP

show lan ip

IP-anpec ropTa

show lan subnet

MackKa ItoagceTu

show lan gateway

IP-anpec nutio3a

[MapameTps! MHTEPGEICOB [IJIST TECTOBOTO ITOPTa

show ifce mode

pexxuM paboThl nHTEpdeiica

show ifce aneg [10 | 100 | 1000]

CKOPOCTbD Iepenauy qaHHbIX

show link

COCTOsSIHME COeaVMHEeHU S

show ifce mac

MAC-agpec nopTa

show ifce vlan count

KonnuecTBo VLAN MeToOK

show ifce vlan [1-3] id

3HaueHMe ungeHTudmkaropa VLAN

show ifce vlan [1-3] priority

3HaUeHue MpuopuTeTa Tpaduka

show ifce mpls tx Isr

IP-anpec uHTepdeiica MapupyTmusaTopa,
OCYLLIECTBIISIONer0 KOMMYTAlMIO 10 METKaM

show ifce mpls tx rule

BK/IIOYEHO WM BBIK/IIIOUEHO IIPABMJIO Ha OTIIPABKY
I1IaKeTOB B I1IOOCEThb

show ifce mpls tx subnet

IP-agpec nomcetu

show ifce mpls tx mask

MackKa I1oagceTu

show ifce mpls tx stack count

KO/IM4yeCTBO METOK, KOTOpOoe 6y,ILET ,E[O6aBJ'[eHO B

rnepenaBaeMblil TaKeT

show ifce mpls tx stack [1-3] label

3HaUeHNe MeTKU

show ifce mpls tx stack [1-3] cos

KJIacC 0OCTY>)KMBAHMSI TTAKeTa C METKOM

show ifce mpls tx stack [1-3] ttl

BpeMs JKM3HM I1aKeTa C MeTKOM
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show ifce mpls rx count

KOJIM4eCTBO METOK B IIPMHMMAaEMbIX ITaKeTax

show ifce mpls rx [1-3] label

3Ha4YeHlMe MeTKU

IMapameTpbl uHTEepdeiicoB ajst mopra LAN

show lan mac

MAC-agpec mopta LAN

show lan vlan count

kosmuecTBo VLAN MeTOK

show lan vlan [1-3] id

3HaveHue ugeHTudukaropa VLAN

show lan vlan [1-3] priority

3HaueHue MpUopuTeTa Tpaduka

Tectsr TCP/IP

ping <i.i.i.i>

3ayCTUTDh TECT «IX0-3aMMpoc»

arp

3aIyCTUTD TecT «<ARP MOHUTOD»

arpflush

yOajaeHue Bcex 3ammceii u3 ARP-Ta6iauibl TECTOBOIO
rnmopra

CoxpaHeHMe/3arpy3Ka pe3yabTaTOB

results save N

coxXpaHeHMe pe3y/IbTaTOB U3MepeHMil Mo, TOPSIAKOBBIM
HoMepom «N» (N =1 .. 10)

results load N

3arpysKka pes3y/JbTaTOB M3MepeHUli, COXpaHEHHbBIX MO[,
OPSALKOBBIM HOMepOM «N»

results show

0TOOpaskeHye TEKYIIUX Pe3yJIbTaTOB M3MepPeHUi

results show N

BBIBOJ, PEe3y/JIbTaTOB M3MepeHUll, COXPAaHEHHBIX MOJ,
MOPSIAKOBBIM HOMEpPOM «N»

results show all

BBIBOJ, BCEX COXPAHEHHBIX PE3YyIbTaTOB U3MePEeHUIT

results info

BbIBOZ, MHGpOpMALMM O COXPaHEHHBIX pe3yabTaTax
U3MepeHuii

Jlor

log < off | on >

BBIK/TIOUEHMe/BK/IIOUEHME CUCTEeMbl IIPOTOKOIMPOBAHMS
COOBITUI

log show

BBIBOJT, COOOIIEHMI O TTPOM3OIIEAIINX COOBITHSIX

CraTtucTuka

statistics show

BbIBO/J, CTATUCTUYECKUX JaHHbIX

statistics clear

yaoajieHne CTaTUCTUYECKMX JaHHbIX

O61Me KOMaHAbl

show laser cocTosiHMe paboThI Jla3epa: BKIIOUEH VIV BBIKIIOUEH
show version HoMepa Bepcuii [10

exit BBIXOJ, 13 KOMaHIHOTO pPekuma

reboot Tepesarpyska npubopa

help CITMCOK JTIOCTYITHBIX KOMaH]I

configure repexoj, B peskuM KOHbUTypaimn

username M3MeHEeHle MMeHM I10Ib30BaTe s

password M3MEeHEHMEe MapoJis

show options ITPOCMOTP OTKPBITHIX OITIIMI

show time MMPOCMOTP TEKYILIEro BpeMeH!

show date MPOCMOTP TeKyIIei JaThl

history npocMoTp nociegHux 10 BBeeHHbIX KOMaH]I,

settings apply

IIpMMEHeHNe HaCTPOEeK

ITpodunu

profiles rename [n] [name]

3a8aTh UMS PO

profiles save [n]

COXPaHUTD TeKyllMe HACTPOVKY B SIUeNKy h

profiles lock [n]

YCTAHOBUTD 3alIUTY OT 3aIINUCU OJIA STUeiiku n

profiles unlock [n]

OTMEHUTDb 3alIUTY OT 3allUCU OJIA SIYeNKU N

profiles load [n]

3arpys3uTh MPOGUIL HACTPOEK U3 TUEHKYU N

profiles delete [n]

YOAIATH TPOGUIb HACTPOEK U3 STUEIKU N

profiles list

0TO6GPA3UTh CITMCOK COXPaHEHHbIX Tpoduiieli B popmaTe
«index, name, data, status», rge index — HOMep STYEIKH,
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B KOTOpOI coxpaHeH npoduib, name — UMsI TpobuIs,
data — maTa coxpaHeHus, status — COCTOSIHME
(3amuieH OT 3aIIMCY MUY HeT)

profiles show [n]

BBIBECTU COJIePsKMMOeE TTPOMIIIS n

Tabnuya 14.3. KomaHdsl yoanéHHozo ynpasneHus (TELNET). Pexum kKoH@uypayuu

Komanpga

| HeiicTBue

RFC 2544

rfc2544 header level < 23| 4 >

BbIGpaTh ypoBeHb Mogenau OSI, Ha KoTopoM Oyder
MTPOBOIUTHCS TECT

rfc2544 header src udp <int>

ycTaHOBUTH HOMep UDP-1iopTa oTiipaBuTens

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

ycTaHOBUTh MAC-aapec OTIIpaBUTENS

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

YCTaHOBUTH IP-azpec oTripaBuTess

rfc2544 header dst udp <int>

ycTaHOBUTH HOMep UDP-miopTa nosiyuaresns

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

yctaHoBUTh MAC-aapec moiyvarens

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

yCTaHOBUTH IP-anipec nosryyaresis

rfc2544 header vlan count < off | 123 >

BbIOpaTh KoauyecTBO VLAN MeTOK

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

YCTAaHOBUTD 3HaUeHue upeHtuduraropa 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>

YCTAaHOBUTDH 3HAUYEHME METKU

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

YCTaHOBUTD KjlaCCa 06CJ'IY)KI/IB8.HI/IH ImakeTa

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

YCTAaHOBUTDH BpeMs XKM3HU I1aKeTa C MeTKOM

rfc2544 header autoarp < off | on >

BBIK/TIOUMTDH/BKIIOUNTh  (PYHKUIMIO aBTOMAaTUYECKOTO
npoBeneHus ARP-3amnpoca

rfc2544 header diffserv < prec+tos | dscp >

BoIOpaTh s BcraBku moisis IP Precedence u Type
of Service mau mose DSCP

rfc2544 header dscp text

3agaTh 3Hauyenue noss DSCP, 8 6ur

rfc2544 header precedence <int>

YCTAaHOBUTDb 3HavYeHme IIpMopmuTeTa Kazgpa

rfc2544 header tos text

YCTAaHOBUTDH TUIT OGCHY)KI/IBaHI/IH I1akeTa

rfc2544 header ethertype hex

3aaaTb HOMeEP ITPOTOKOJIa CETEBOI0 YPOBHS

rfc2544 header protocol hex

3a4aTb IIPOTOKOJI, KOTOprI‘/JI GY,HET MCIIOJIb30BATbCA OJIA
reHepanuy TeCTOBOTrO Tpa(l)I/IKa

rfc2544 topology ip <i.i.i.i>

YCTAaHOBUTb IP—a,upec OVICTAHIMOHHOTO an6opa

rfc2544 topology direction < both | upstream |
downstream >

BbIOpATh HAIIpaBIeHMEe TECTUPOBAHMS

. . CTAaHOBUTb  JJINTEIBHOCTb TPOOBI i  aHajau3a
rfc2544 throughput duration <int> Y . A P a
MPOITYCKHO CITOCOOHOCTY
3alPEeTUTh/Pa3pPEINUTh BBITIOJTHEHE aHaau3a
rfc2544 throughput enabled < no | yes > P /IU) p
MPOITYCKHO CITOCOOHOCTY
CTAHOBUTh  BEJIMUMH HarpysKku JIST  aHajaM3a
rfc2544 throughput maxrate y . Y by A
TIPOMYCKHOIi CTIOCOOHOCTH
. CTAHOBUTh BEJIMUMHY TIOpOra TOTepb [IJIs aHaausa
rfc2544 throughput threshold <int> y . Yy Top p> A
MIPOIYCKHOJi CITOCOOHOCTH
rfc2544 throughput resolution < 10 110.1|0.01 | | ycTaHOBUTh BeJIMYMHY paspellieHMs MJIS aHaIu3a
0.001 | 0.0001 > MPOMYCKHO CTIOCOOHOCTH
3aIIPeTUTh/Pa3pellinTh MCIOIb30BaHMe TIpU aHaIN3e

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

COOTBETCTBYIOLIETO pa3Mepa Kajapa

rfc2544 frames [1-9] size <int>

3aaTh pa3Mep Kaapa

rfc2544 latency enabled < no | yes >

3aIIPETUTDh/Pa3pellinTh BHITIOJTHEHNE aHATN3a 3ae PsKKA
pacIpocTpaHeHusT

rfc2544 latency count <int>

YCTaHOBUTb KOJIMUECTBO IIPO6 IJIs aHaam3a 3amepsKKiu
pacIpoCTpaHeHus
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rfc2544 latency duration <int>

YCTaHOBUTb  OJINTEJIBbHOCTDb Hp06bl

3aJIeP5KKYM PacIpoCTpaHeHus

oIt aHa/in3a

rfc2544 latency rates src <throughput | manually>

3a7aTh MCTOYHMK 3HaueHMii Harpysku (throughput -
MPOITyCKHAsI CITIOCOGHOCTb, manually — BpyuHyI0)

rfc2544 latency rates [1-9]

BBECTM 3HAUEHMS HArPy3Ku JJIsT KasKA0TO pasMepa Kajpa
B %

rfc2544 frameloss enabled < no | yes >

3alpeTUTh/paspelinTh BbITIOJIHEHNWE aHaauM3a YPOBHS
MOTeph KaJ[poB

rfc2544 frameloss duration <int>

YCTaHOBUTD JJIUTEbHOCTDb ITPOOBI AJIS aHAIM3a YPOBHS
TOTEPh KaZpoB

rfc2544 frameloss steps <int>

YCTaHOBUTb KOJIMYECTBO ILIATOB /i1 aHaju3a YpPOBHS
ITOTepPb KaZpoB

rfc2544 frameloss rates start

YCTAHOBUTb HAYaJbHYIO HArpy3Ky /IS aHaaM3a YPOBHS
noTepb KazpoB B %

rfc2544 frameloss rates stop

YCTaHOBUTbh KOHEUYHYIO HAarpy3ky s aHa/iu3a YPOBHS
0Tepb KaZipoB B %

rfc2544 back2back enabled < no | yes >

3alpeTUTh/pa3peninThb BbITTOHEHNE
npenenbHOM Harpy3Ku

dHa/In3a

rfc2544 back2back count <int>

YCTAHOBUTD KOJMUECTBO MPO6 111 aHaM3a IpeebHO’
HarpysKu

rfc2544 back2back duration <int>

YCTaHOBUTb  JJIUTENbHOCTD
IpezenbHOM Harpy3Ku

mpobbl [ aHa/M3a

rfc2544 back2back rates src < throughput |
manually >

3aIaTh MCTOYHMK 3HaUeHMii Harpysku (throughput -
MIPOITYCKHAsI CITOCO6HOCTD, manually — BpyuHy10)

rfc2544 back2back rates [1-9]

BBECTY 3HAYEHWMIT HATPY3KY AJIsSI KaKIOT0 pa3Mepa Kagpa

rfc2544 advanced wait <int>

YCTaHOBUTDH 3HAUYEHME ITapaMeTpa «MHTePBaI»

rfc2544 advanced learn <int>

YCTAaHOBUTb  3HAUEHMUeE napameTpa «06yueHme»

Y.1564

y1564 nservices < 1 - 10 >

YCTaHOBKA KOJIMYECTBA TECTUPYEMBIX CEPBYCOB

y1564 service< 1 - 10 >

BBIOOD cepBuCa

y1564 test mode < conf | perf | conf+perf >

BBIOPATh PEKUM TECTUPOBAHMUS

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 Oyaer
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 OTIIpAaBUTEJIA

y1564 header src udp <int>

ycTtaHoBKa HoMepa UDP-niopTa oTrpaBuTenst

y1564 header dst mac <XX:XX:XX:XX:XX:XX>

ycrtaHoBka MAC-afapeca nosrydaTesns

y1564 header dst ip <i.i.i.i>

ycraHoBKa IP-agpeca nosyuarens

y1564 header dst udp <int>

ycTtaHoBka HoMepa UDP-nopTa nosydaresns

y1564 header vlan count < off | 1|2 |3 >

ycTaHOBKa KojmmnyectBa VLAN meToOK

y1564 header vlan< 11|23 >id <int>

YCTAaHOBKA 3HauUeHus uaeHTudukaropa VLAN

y1564 header vlan < 1| 2 | 3 > priority <int>

YCTaHOBKA 3HAYEHM ITPMOPUTETA Tpa(l)I/IKa

y1564 header mpls count < off | 123 >

yCTaHOBKa Koanvyectsa MPLS-meToK

y1564 header mpls [1-3] label <int>

ycTaHOBKa 3HaueHus1 MPLS-meTku

y1564 header mpls [1-3] cos <int>

YCTaHOBKa KjtacCa O6CJ'[Y)KI/IBaHI/IH IIaKeTa

y1564 header mpls [1-3] ttl <int>

YCTaHOBKA BpeMeHU KM3HU ITaKeTa C METKO

y1564 header autoarp < off | on >

BBIK/TIOUUTDH/BKIIOUNTh  (PYHKIMIO aBTOMAaTUUYECKOTO
npoBeneHuss ARP-3ampoca

y1564 header diffserv < prec+tos | dscp >

BBIOOp TMOJIeit [js 3amaHus Kiaacca OOCTY>KMBaHMS
Tpaduka
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y1564 header dscp <int>

ycraHoBKa 3HaueHusi DSCP-6urtoB  IP-3arosoBka
(cM. Tabi. 13.4)

y1564 header precedence <int>

yCTaHOBKA MIPMOPMTETA Kaapa

y1564 header tos <int>

YCTaHOBKa THUIIA 06C.TIy)KI/IBaHI/I$[ IP-nakera

y1564 header ethertype hex

3a1aTb HOMEDP ITPOTOKOJIa CETE€BOIO YDOBHA

y1564 header protocol hex

3a1aTh IIPOTOKOJI, KOTOPbIN GYIeT MCITOIb30BAThHCS st
reHepaiy TeCTOBOro Tpaduka

y1564 frame <int>

YCTaHOBUTD pasMep Kazpa JJis cepBruca

y1564 serv_setup cir <int> <%|kbps/mbps>

YCTAaHOBKA 3HAUY€HMSI TapaHTMPOBAHHONM IIPOITYCKHOM’
CITIOCOOHOCTH

y1564 serv_setup eir <int> <%|kbps/mbps>

YCTaHOBKa 3HaueHus MaKCUMaJIbHO
Joryctumoro npesbiiieHus CIR

y1564 serv_setup tp

3aaTh 3HaUeHue Harpy3ku st Tecta Traffic Policing

y1564 sac flr <float>

YCTAaHOBKA [ONYCTMMOIO YPOBHS IOTEpPbh KaLpoB
(B 9KCIIOHEHLIMAAbHOI (popme, HaTpuMep, le-7)

y1564 sac ftd <int>

YCTaHOBKA [OOIMYCTMMONM 3afep>KKM PaclpOoCTpaHEeHUsI
KagpoB (1iej10€e YnCjo B MC)

y1564 sac ftd_p text

YCTaHOBKA  [OMYCTMMOTO  I[Opora  IMpeBbIllleHus
3aJeP>KKM pacIpoCTpaHeHMsI KaJpOB, IIPM KOTOPOM TeCT
CUNTAETCS IIPONiIeHHBIM

y1564 sac fdv <int>

YCTaHOBKA  [JOIYCTMMOIO  OTKJIOHEHUS  3adepsKKu
pacIpoCcTpaHeHus Kaapos (11eI0e YMCIIO B MC)

y1564 tests step_duration <int>

3a7aTh 3HAUEHMe IJUTEbHOCTHU Illara, KOTopoe Oymer
MCIOJIb30BAThHCS JJIS1 TECTOB KOHGUTYpan

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/IIOUeHMe/BoIKIIoueHne tecta Traffic Policing

y1564 tests perf_duration <HH:MM:SS>

YCTaHOBKA OJIMTEJIbHOCTU Te€CTa ITPOM3BOAUTEIbBHOCTU

y1564 copy<1-10><1-10>

CKOIMPOBATh HACTPOJKYM OJHOTO CEPBUCA U ITPUMEHUTH
M3 JIJIST APYTOTO

BERT

bert header mpls tx count<off | 1|23 >

BbI6paTb KOoJinyeCTBa METOK Ha Iepegavy

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

YCTAaHOBUTDH 3HAUYEHME 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 MeTKOM

bert header autoarp < off | on >

BBIKJIIOUUTDL/BKIIOUNUTh  (GQYHKUMIO aBTOMATUYECKOTO
nposeneHust ARP-3amnpoca

bert header diffserv < prec+tos | dscp >

BbIOpaTh mJi1 BcTaBku monst IP Precedence m Type of
Service mau nosne DSCP

bert header dscp text

3agaTh 3HauyeHue noss DSCP, 8 6ur

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

ycTraHOBUTb MAC-aapec OTIipaBUTe s

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

YCTaHOBUTDH IP—a,upec OTIIpaBUTEJIA

bert header src udp <int>

ycTaHOBUTb HOMep UDP-opTa OTIIpaBUTeJIsT

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

yctaHoBUTb MAC-aznpec nosyvaresns

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

ycTaHOBUTD IP-anipec mosryvaTess

bert header dst udp <int>

yctaHoBUTb HOMep UDP-niopTa nosydaresst

bert header vlan count<off [ 1|23 >

BbIOpaTh KommuuecTBO VLAN mMeTOK

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

YCTAHOBUTD 3HaUeHMe umeHTudmkaropa VLAN

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

YCTaHOBUTDb 3HAUEHMe TIpUopuTeTa Tpaduka

bert header precedence <int>

YCTAHOBUTDb 3HAUEHME MPUOPUTETA Kaapa

bert header tos text

YCTAaHOBUTDH TUIT O6C)'IY)KI/IBE1HI/I${ IIaKeTa

bert header ethertype hex

3a1aTb HOMEP ITPOTOKOJIa CETeBOI0 YPOBHA
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bert header protocol hex

3a1aTh IIPOTOKOJI, KOTOPBIN OYIET MCII0Jb30BATHCS I
redepanuy TeCTOBOro Tpaduka

bert topology ip <i.i.i.i>

yCTaHOBUTD IP-afpec AMCTaHIIMOHHOrO Ipubopa

bert topology direction < both | upstream |
downstream >

BbI6paTb HaIlpaBJ/IeHMEe TeECTMPOBAHUA

bert frame random min <int>

YCTaHOBUTb MMHMMAJIbHOE€ 3HA4Y€HIME pa3Mepa Kadpa
B CJlydae paBHOMEPHOTI'O 3aKOHa pacCIipee/IeHNA

bert frame random max <int>

YCTaHOBUTb MaKCMMajbHOE 3HaueHue pasMepa Kajapa
B C/Iyuae paBHOMEPHOIO 3aKOHa pacIipeeeHus

bert frame constant <int>

3a/1aTh pa3Mepbl KaJIpOB [IJI TECTUPOBAHMS

bert frame type < constant | random >

BBIOpATh 3aKOH M3MeHeHMs pa3Mepa Kajapa

bertlevel<1|2|3|4>

BbIGpaTh ypoBHS Mopenu OSI, Ha KOTOpoM Oymer
MTPOBOIUTHCS TECT

bert pattern < user | crtp | 2e11-1 | 2e15-1 | 2e20-1
| 2e23-1 | 2e29-1| 2e31-1>

BBIOPATh CTaHIAPTHYIO Wi 3a7jlaBaeMyio
T10JIb30BaTEIEM TECTOBYIO ITOC/IEIOBATEBHOCTD

bert user-pattern hex

BBECTU I10JIb30BATEJ/IbCKYIO ITOCTIEA0OBATE/IbHOCTD

bert rate

BBECTU TpeOyeMyIo Harpy3Ky

bert duration <hh.mm.ss>

3a7aTh JJIUTEbHOCTb M3MEPEHUT

ITakeTHBIV IKUTTED

jitter txgen < off | on >

BBIKJIOUUTh/BKIIOYNUTH reHepaTop TeCTOBOro Tpad)I/IKa

jitter threshold jit <int>

YCTAaHOBUTD IIOPOTOBOE 3HAUEHME IDKUTTEPA, MC

jitter threshold lat <int>

YCTAaHOBMTD IIOPOTOBOE 3HAUEHME 3a0EePKKU, MC

jitter duration <hh.mm.ss>

YCTAaHOBUTD OJIUTEJIbBHOCTb I/ISMGPEHI/Iﬁ

TecToBbIN MOTOK

txgen header level <213 |4 >

BbIOpaTh ypoBeHb Mopnenu OSI, Ha KoTopoMm O6ymeT
MIPOBOJIUTHCS TECT

txgen header mpls count<off | 123>

BbIﬁpaTb KOJIM4eCTBO METOK

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

YCTAaHOBUTDH 3HAUYEHME METKU

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

YCTaHOBUTD KJIaCC 06CJIY)KI/IBaHI/IH I1aKkeTa

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

YCTAaHOBUTb BpeMs X KM3HU ITaKeTa C MeTKO

txgen header autoarp < off | on >

BBIK/TIOUMTH/BKIIOUNUTh  (PYHKIMIO aBTOMAaTUUYECKOTO
npoBegeHus ARP3armpoca

txgen header diffserv < prec+tos | dscp >

BoIOpaTh s BcraBku moiss IP Precedence u Type
of Service mau mose DSCP

txgen header dscp text

3agaThb 3Hauenue nosus DSCP, 8 6ur

txgen header src mac <XX:XX:XX:XX:XX:XX>

ycTaHOBUTh MAC-ampec oTpaBUTeNs

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

YCTaHOBUTDH IP—a,upec OTIIpaBUTEJIA

txgen header src udp <int>

ycTaHoBUTbh HOMep UDP-miopTa oTripaBuTesns

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

ycraHOBUTh MAC-afapec nosyJyaresns

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

yCTaHOBUTD IP-azpec momyyartens

txgen header dst udp <int>

ycTaHoBUTbh HOMep UDP-mopTa nomyuarens

txgen header vlan count < off | 123 >

3a1aTb KoanuecTBo VLAN meTok

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

YCTAHOBUTD 3HauUeHue uaeHTudmnkaropa VLAN

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

YCTAaHOBUTDb 3HAYEHME ITIPMOPUTETA Tpa(l)I/IKa

txgen header precedence <int>

YCTAHOBUTb 3HAUEHME MPUOPUTETA Kaapa

txgen header tos text

YCTAHOBUTDH TUIT O6C)'IY)KI/IBE1HI/I${ IIaKeTa

txgen header ethertype hex

3a4aTb HOMED ITPOTOKOJIa CETE€BOIO YDOBHA

txgen header protocol hex

3a/1aTh ITPOTOKOJI, KOTOPBIi GYIeT MCIOAb30BATbCS MIJIs
reHepaiuy TeCTOBOTO Tpaduka

txgen frame random min <int>

YCTaHOBUTb MMHMMAJIbHOE€ 3HAYE€HME pa3Mepa Kaapa
B CJIydd€ paBHOMEPHOTO 3aKOHA pacCIipeJe/IeHNA

txgen frame random max <int>

YCTaHOBMTb MaKCMMaJIbHOE€ 3HaUeHle pa3Mepa Kadpa
B CJIydd€ paBHOMEPHOTI'O 3aKOHA pacCIipeJe/IeHNA

txgen frame constant <int>

3a1aTh pa3Mepbl KaJIpOB /151 TeCTUPOBAHMS
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txgen frame type < constant | random >

BbIOpATh 3aKOH M3MeHeHMsI pa3Mepa Kajapa

txgen duration <hh.mm.ss>

3a7aTh JJIUTEbHOCTb M3MEPEHUI

txgen rate

BBeCTU TpeGyeMyIo Harpy3Ku

neiid?*

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

BbI6paTb YpOB€Hb, Ha KOTOPOM 6y,£LeT IIPONUCXOOAUTD
I1epeHalripaBJieHye TeCTOBOIo TpadJI/IKa

IMpukas N2870

order870 topology ip <i.i.i.i>

yCTaHOBUTD IP-afpec AMCTaHLIMOHHOTO Npubopa

order870 topology direction < both | upstream |
downstream >

BbI6paTb HaIlpaBJIeHMEe TeECTMPOBAHUA

order870 nservices <int>

3aJ4aTb KOJINYECTBO TECTUPYEMbIX CePpBMCOB

order870 service <int>

BBIGPATh CEPBUC

order870 duration <hh.mm.ss>

YCTAaHOBUTD OJINTEJIBHOCTb VISMEpEHI/Iﬁ

order870 serv_setup header level < 2|34 >

BbIOpaTh ypoBeHb Momenu OSI, Ha KoTopoMm Oymer
MIPOBOJUTHCS TECT

order870 serv_setup header  src mac | yctaHoBuUTh MAC-azpec oTIIpaBUTeS
<XXXX XX XX XX XX >

order870 serv_setup header src ip <i.i.i.i> ycTaHOBUTD [P-anpec oTmipaBuTesst

order870 serv_setup header src udp <int> ycTaHOBUTbh HoMep UDP-1mopTa 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>

yCTaHOBUTD [P-ampec moyyaresis

order870 serv_setup header dst udp <int>

ycTtaHoBUTbh HOMep UDP-nopTa nomydarens

order870 serv_setup header vlan count < off | 1 | 2|
3>

BbIOpaTh KoMmuecTBO VLAN-MeTOK

order870 serv_setup header vlan [1-3] id <int>

YCTAaHOBUTD 3HaUeHue uneHtudukatropa VLAN

order870 serv_setup header vlan [1-3] priority
<int>

YCTaHOBUTDb 3HAUEHME TTPUOPUTETA TpaduKa

order870 serv_setup header mpls count < off | 1 | 2
3>

BbIOpaTh KommyecTBO MPLS-MeTOK

order870 serv_setup header mpls [1-3] label <long>

YCTaHOBUTb 3HaUeHue MPLS-meTkn

order870 serv_setup header mpls [1-3] cos <int>

YCTAaHOBUTDH Kj1aCC O6CJ'Iy7KI/IBaHI/IH rakeTa ¢ MeTKOM

order870 serv_setup header mpls [1-3] ttl <int>

YCTaHOBUTDH BpeM X KM3HU I1aKeTa C MEeTKO

order870 serv_setup header autoarp < off | on >

BKJIIOUUTH/BBIKIIOUNTh  (QYHKIMIO aBTOMAaTUYECKOTO
npoBeaeHuss ARP-3amnpoca

order870 serv_setup header diffserv < prec+tos |
dscp >

BbIOpaTh it BcTaBku monst IP Precedence m Type of
Service mau nosie DSCP

order870 serv_setup header dscp text

YCTAaHOBUTb 3HauUeHue 1oJisi DSCP

order870 serv_setup header precedence <int>

YCTAaHOBUTb 3HAUYEHME ITPUOPUTETA Kagpa

order870 serv_setup header tos text

YCTAaHOBUTDb TUIL OGCHY)KI/IBHHI/IH IIaKkeTa

order870 serv_setup header ethertype hex

YCTaHOBUTb HOMEDP ITPOTOKOJIA CEeTEeBOI0 YPOBHSA

order870 serv_setup header protocol hex

3a/1aTh IMPOTOKOJI, KOTOPBIi GYIEeT MCIOIb30BaTbCS IS
reHepaiiyiy TeCTOBOTo Tpaduka

order870 serv_setup frame <int>

YCTAHOBUTD pasMep Kazapa [t cepBuca

order870 serv_setup rate

YCTaHOBUTD 3HaUeHMe MHpopmalmonHoi (L2) ckopocTn

order870 serv_setup sla est_pd < off | on >

BKJIIOUMTB/BBIKIIOUUTDL OLIEHKY CpeJHel 3alepKKu
repefavy NaKeTOB JAHHBIX

order870 serv_setup sla pd

YCTAaHOBUTb 3HAUEHME CpeIHeil 3amepkKy Iepegaun
TTaKeTOB JaHHBIX, COOTBETCTBYOMee SLA

order870 serv_setup sla est_pdv < off | on >

BKJIIOUMTh/BBIKIIOUNUTh OLEHKY Bapualuum 3adep>KKNU
repegayu 1rakeToB JaHHbIX

2 Komaugpl u3 pasgena «llneitd» BcTymamoT
repesarpysku rpubopa KOMaHI 0 «reboot».

B CWIy TOJABKO IOCTAe KOMaHAbl «settings apply» mau

123



Komanpa

HeiicTBue

order870 serv_setup sla pdv

YCTaHOBUTh 3HAUEHMEe Bapualuy 3aJepXKu Iepegadyu
MaKeTOB JaHHbIX, COOTBETCTBYIOIee SLA

order870 serv_setup sla est_pl < off | on >

BKJTIOUMTH/BBIK/IIOUUTD OIIEHKY KO3 GdUIMEHTA TTOTEPH
ITaKeTOB JaHHBIX

order870 serv_setup sla pl

YCTAHOBUTb 3HAUeHMe KOd3(PUIMeHTa MoTeph MaKeTOB
JAHHbIX

order870 serv_setup sla est_ bw < off | on >

BK/IIOUMTh/BBIKIIOUNUTD OLIeHKY MIPOITYCKHOM
CITOCOOHOCTY KaHaIa Mepeaun JaHHbIX

order870 serv_setup sla bw

YCTAHOBUTb 3HaueHMe IIPOITYyCKHOW CIIOCOGHOCTU
KaHaJla mepefadyy JaHHbBIX, COOTBETCTBYIOIIee SLA, mpu
KOTOPOJi rapaHTMPOBAHHO HET ITOTePh ITAaKeTOB

[TapameTpsl ceTu

%5 11 TECTOBOrO IOPTa

network dhcp < off | on >

BBIK/TIOUMTh/BKIOUMTh GyHKIMI0O DHCP

network ip <i.i.i.i>

ycTaHOBUTB IP-agpec mopra

network subnet <i.i.i.i>

YCTaHOBUTDb MACKYy ITOOCETU

network gateway <i.i.i.i>

yCTaHOBUTH IP-azpec nuio3a

network dns <i.i.i.i>

ycraHOBUTH [P-agpec ysia ceTu, KOTOPBII CONEPKUT
6a3y DNS

IMapameTpsl ceTn?® myst mopta LAN

lan dhcp < off | on >

BKJTIOUMThH/BBIKIIOUNTb GyHKIMI0O DHCP

lan ip <i.i.i.i>

ycTaHoBUTH IP-anpec nopta

lan subnet <i.i.i.i>

YCTaHOBUTDb MACKY ITOOCeTU

lan gateway <i.i.i.i>

yCTaHOBUTH IP-ampec nuio3a

[TapameTpsl MHTEPdEICOB /151 TECTOBOTO ITOPTA

ifce mode < 10g | 10g(wan) | auto(1g) | 1000 | 100 |

10>

BbIGPATh peskuM paboThl MHTepdeiica

ifce aneg [10| 100 | 1000] < off | on >

BBIOPATh CKOPOCTD ITepefauy JaHHbIX

ifce mac <XX:XX:XX:XX:XX:XX>

ycraHoBuTb MAC-anpec nnoprta

ifcevlan count<off | 123>

YCTaHOBUTD KoyinuecTBO VLAN MeTOK

ifce vlan [1-3] id <int>

3a0aTb 3HayeHue mnpentuduxkaropa VLAN

ifce vlan [1-3] priority <int>

3aJaTh 3HAUEHMe puopuTeTa Tpadnka

ifce mpls tx Isr <i.i.i.i>

3agath IP-agpec wuHTepdeiica MapuipyTusaTopa,
OCYIIIeCTBJISIOIIEr0 KOMMYTAIMIO 10 MeTKaM

ifce mpls tx rule < off | on >

BBIK/TIOUMTD/BK/IIOUMTh IMPABWIO HA OTIIPABKy IMAKETOB
B MOZICETh

ifce mpls tx subnet <i.i.i.i>

3aparth [P-anpec nogcetu

ifce mpls tx mask <i.i.i.i>

3a1aTh MacKy MOACETU

ifce mpls tx stack count < off | 1|23 >

3aaTb KOJIMYECTBO METOK, KOTOpOe 6y,£[eT I00aBJIEHO
B HepeﬂaBathIf/'I ImakeT

ifce mpls tx stack [1-3] label <long>

YCTAaHOBUTDH 3HAUYEHME METKU

ifce mpls tx stack [1-3] cos <int>

YCTaHOBUTD KJ1acC 06CTysKMBaHMSI TTAKETa C MEeTKOIA

ifce mpls tx stack [1-3] ttl <int>

BpeMs JKM3HU IMaKeTa C MEeTKOM’

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

3a4aTb KOJIMYECTBO METOK B IIPMHVMAEMBbIX ITaKeTaX

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

YCTAaHOBUTDH 3HAUYEHME METKU

[TapameTpsl uuTepdeiicoB mas mopra LAN

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

yctaHoBUTh MAC-anpec mopta LAN

lanvlan count<off |12 3>

BBecTHu KosmyectBa VLAN MeTOK

lan vlan [1-3] id < int >

YCTAHOBUTh 3HaueHue 12-6UTHOTO wuAeHTUdUKATOpA

VLAN

25 Komanppl 3 pasnenos «[lapameTpsl ceTu» u «[lapameTpbl MHTEP(]EIICOB» BCTYMAIOT B CUITY TOJIBKO TOC/IE
KOMaHAbI «settings apply» win repesarpy3ku mpubopa KoMaHI0# «reboot».

26 KomaHbI 13 pa3aenoB «[lapaMeTpsl ceTu» U «[lapaMeTpbl MHTePGECOB» BCTYIIAIOT B CUITY TOJBKO ITOC/IE
KOMaH/bI «settings apply» win repesarpy3ku mpubopa KoMaH[I0# «reboot».
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Komanpa

HeiicTBue

lan vlan [1-3] priority < int >

YCTAHOBUTDb 3HAUEHMeE MMpuopuTeTa Tpaduka

O61111e KOMAaH/IbI

exit

BBINTU 13 peskuMa KOHOUTYpaIun

help

BbIBECTM CITMCOK OOCTYITHBIX KOMaH[,

time HH:MM:SS

BBeCTU BpeMsd

date DD-MM-YYYY

BBECTU ATy
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15. CrpykTtypa 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 15.1. Cmpykmypa nakema IPv4

16. Crpykrypa Ethernet-kaapa

Destination MAC Address

Source MAC Address

Length/Type

Frame Check Sequence

PucyHok 16.1. Cmpykmypa Ethernet-kadpa

Destination MAC Address — MAC-anpec mosryuaressi. [lone namMHoit 6 6aifT, COmepskKUT aapec y3ja CeTH,
KOTOPOMY IIpeHa3HaueH Kafap.

Source MAC Address — MAC-aapec otnpaButessi. [Tose OauHOM 6 6aifT, COmep>KUT agpec OTIPABUTEIS
Kazpa.

Length/Type — nuua/Tumn. Ilone comepkut 16-6MTOBOE Iiejioe UMCJIO U TPUHUMAET OJHO U3 ABYX
3HauYeHUIA:

—  ewIM YMCJIO, 3alMCaHHOe B 3TOM I10jie, MeHblIe yiau paBHO 1500, To mosie MpuMHMMAaeT 3HAaYeHMe
Length (Imua) 1 onpenensieT JAMHY MOJIS JaHHBIX;

- ewIu 3HAUeHMe, 3aMMCAHHOE B 3TOM II0J1e, 60JIblle WM PaBHO 1536, TO moJie MpUHUMAET 3HAUYEHMe
Type (Tum) 1 ykasblBaeT TUII UCIIOJb3yeMOr'0 IIPOTOKOJIA.
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Data — mozne JaHHBIX, MOXET comepXaTb OT 46 wiu 42 (B ciaydae, Korga kagp copepkut VLAN-MeTKy)
o 1500 6aiiT.

Pad — Padding (mosie samonHenust). Ecyiu mosie JaHHBIX MMeET IJIMHY MeHee 46 6aiiT, To Kaap JOMOTHSIeTCS
[1I0JIEM 3AIIOJIHEHMS 1O MYUHMMAILHO BO3MOKHOIO 3HaUYeHMsT — 64 6aliT.
Frame Check Sequence — KonTposibHas cymma. ITosie coCTOUT 13 4 6aiiT, comepsKallyX KOHTPOJIbHYIO CYMMY.

Destination MAC Address

Source MAC Address

Tag Protocol Identifier

Tag Control Information —| Priority | CFI | VLANID

Length/Type

Frame Check Sequence

PucyHok 16.2. Cmpykmypa Ethernet-kadpa, codepxaujezo VLAN-memky

Tag Protocol Identifier — wmerka «WpmenTudukaTop NpoOTOKOMA». 16 OUT, KOTOPbIE OIPEHESIOT
MPUHAAJIEXHOCTb Kazpa K ctangapty 802.1Q [9].

Tag Control Information — nndopmanus gyis ynpasiaeHus meTkoit. TCI cogepskuUT Tpu moJs.

—  Priority — User (VLAN) Priority. Tpu 6uTta, KoTOpble comepskaT MHGOPMAIILIO O IPUOPUTETE Kaapa
(BO3MO>XHO BOCEMb 3HaueHuit nmpuopureta ([9])).

— CFI — Canonical Format Indicator (MHAMKaTOp KaHOHMYecKoro ¢opmara). OmJHOGUTOBBIN QuIar,
KOTOPBIIT BCETIa paBeH HYJIIO i KaapoB Ethernet.

— VLAN ID — VLAN Identifier (VID). 12-6utHbiit upeHtuduratrop VLAN, KOTOpbIil ompenenéH
B ctaHzapTe 802.1Q [9]. OnHo3HauHO onpenensieT VLAN, KOTOpOi IpMHAIJIEXUT Kazap.
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17. TexHuueckas nopaepxka

3asiBKM IO BCEM TeXHUYEeCKMM BOIMPOCaM MPUHUMAIOTCS CIyKO0ii Moamepskku mo pabouum nusam ¢ 10:00
1o 18:00. O6paTUTHCS B CIYKOY MOKHO:

— 1o Tenedony: +7 (812) 330-0118;

— 10 e-mail: support@metrotek.ru.
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18. Cneundukaumm

18.1. UnTepdeiichbl

Tabnuya 18.1. Mumepgpelicoi

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 tum B, LAN 10/100 Ethernet

VuTepdeiichl yripaBaeHUs

18.2. TectupoBaHue

Tabnuya 18.2. TecmuposaHue

CKOpOCTBb Iepemaun

10/100/1000 Méwut/c, 10 I'6ut/c

[MogpepskuBaemMbie GOpMaThl KAAPOB

Ethernet II, IPv4, UDP, TCP

Hacrpoiika mapaMeTpoB KagpoB

MAC-anpec ucrounuka/mnonydarens, VLAN ID, npuopurter VLAN,
IP-ampec ucrounuka/monydarens, nojie EtherType, mone ToS, mosne
Precedence, mone DSCP, UDP mopT oOTIpaBuUTes]/IOyYaTeIs,
pasmMepsl KagpoB 64-9600 GaiiT

MPLS Io 3 MPLS meToK Ha mpuém u nepegavqy
VLAN o 3 VLAN meToK
RFC 2544 ITponyckHas CIIOCOGHOCTD, 3aAepiKKa, IOTEepU KaapoB, MpenerbHast
Harpyska
Y.1564 TecTbl KOHOWUTYpaMyM ¥  CIAYKO: BO3MOXHOCTb  HACTPOVKU
10 cepBMCOB ¢ MHAUBUAYAJbHBIMY ITapaMeTPaMu
(MAC/VLAN/MPLS/IP/ToS/Harpyska)
ITpukas 870 — Jlo 4 TOTOKOB JaHHBIX C HE3aBUCUMOIt KOHPUTYpalieii Harpy3Kku
" 3aTOJIOBKOB KaJipa
— H3MmepeHue 3HaUeHUS MTPOMYCKHOI CTIOCOOHOCTM Ha YpoBHe L2
— Cpenmusas 3amepkka mnepemauyu maketoB mgaHHbiX (PD - Packet
delay)
— Bapmaums 3amepskku nepemauy rmaketos maHHbix (PDV - Packet
delay Variation)
—  Kosdpduument rmorepsp makeros maHHbIX (PL - Packet Loss)
— TIpomyckHas CrTOCOOHOCTD KaHala fepefayun JaHHbIX
— 3agaHue OONYCTMMOIO YPOBHSI NHOTEPb KaApoOB, IOMYCTMMBIX
ypoBHeit PD, PDV, pomycTMMOro ypOBHSI MPOITYCKHOM
CITIOCOOHOCTH
— OpHoHampaBjaeHHOe U IByHallpaBJieHHOe TeCTMPOBaHMe
BERT ®usnuyeckuii, KaHaJIbHbBIM, CETEBO}, TPAHCIOPTHBIN YPOBHU

TecTupoBaHusl. Jlob6aBsieHuMe OUTOBBIX OIIMOOK B  TECTOBYIO
IOC/IeA,0BaTeIbHOCTh Bpy4uHYI0. PesynbraThl aHanusa: BITs, EBITs,
BER, LSS, %LSS, LOS, %LOS. Pexxum ciy4aiiHOTO ¥ MOCTOSIHHOTO
pa3mMepa Kazapa.

TectoBeie mociemoBatenbHOCTM: CRTP, 2ell-1, 2el5-1, 2e20-1,
2e23-1, 2e29-1, 2e31-1, 3amaBaemas nojib3oBaTejieM (4 6aiita)

ITakeTHBII IKUTTEP

PesynbraTel aHanmsa: PKTs, OOOPs, INOPs, %0O0O0Ps, %INOPs,
KOJIMUECTBO ITaKeTOB, MKUTTEpP/3aJepskka KOTOPBIX ObLIM MeHbIle
(6osbllie) 3aJaHHOTO TOpOra. PeXXMM CJIyYaifHOTO ¥ MOCTOSTHHOTO
pasmepa Kagpa
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CroxkHbIN Tpaduk

o 10 MOTOKOB JaHHBIX C UHAMBUAYAJTIbHOM HATPY3KO U 3aTOJI0BKOM
Kagpa. Ilotepu KaapoB [ KaXXAOTO IIOTOKA; IIMPUHA IT0JIOCHI
IIPOITyCKaHMS, pacCuMTaHHas [0 pe3yjbTaTaM TeCTUPOBAHMUS.
Texkyiiasi, MMHMMAJAbHAsl, CpegHSsI M MakKCUMaJibHas 3aJep>KKa
nepenauu maHHbIX. KoinyecTBO MnepenaHHbIX U IMPUHSITHIX MTaKeTOB
JIJISI KaXXI0ro IMOTOKa

Cratuctuka (RFC 2819)

I[lo Tumam KaapoB, TII0 pasmMepaM KaJpoB, II0 YPOBHSIM,
I10 OIMIMOOYHBIM KajapaM. KonuuecTBO TPUHSITBIX U TepemaHHbIX
MaKeToB, OTOOpakeHMe HArpysKy Ha IIOPTY B peajbHOM BpEMEHMN.
Tunel Kagpos: broadcast, multicast, unicast. I[TakeTbl cBepXMaJsIoii
(runt), cBepx6osabiioit (jabber) mauHBI. KoOnMMuecTBO Kaapos,
repegaHHbIX HA KAHAJIBHOM U ceTeBOM YpoBHSX. [IpoBepka mo CRC,
runt, jabber

DNS

Omnpenenenue IP-ampeca ceTeBOrO YCTpPOICTBA IO M3BECTHOMY
IOMEHHOMY UMEeHU

MapuipyT

OmpepneneHye MapIIpyTOB CJAeJOBAaHMS MaHHBIX B CETSIX HA OCHOBE
TCP/IP

DX0-3a1poc

MuHuMaIbHOE, CpefqHee, MaKCMMaTbHOE BpeMSI MEKIY OTIIPAaBKO¥
3ampoca ¥ IOJMiyueHMeM oOTBeTa. KonmuMyecTBO IepefaHHBIX,
MIPUHSITBIX, TIOTEPSHHBIX ¥ IIOBTOPHBIX I1aKeToB. KosmuecTBO
MTaKeTOB, JIJIS KOTOPBIX BPEMSI OTBETA OBIJIO ITPEBHIIIIEHO

Mounutop ARP-3amnpocos

Bo3amoxHocTh oTciexuBaTb ARP-oTBeThl, mepemaromiyecs B CETU
U «IIepexBaThIBaTh» cogepkaiinuecs B HuX IP- 1 MAC-agpeca ceTeBbIX
YCTPOWCTB

TCP-knueHT

VYcraHoBka TCP-coeguHeHMs C YOAA€HHBIM CETEBBIM YCTPOMCTBOM,
yrpasnenue 1o nporokosy TELNET, BosmosxkHocTbh oTripaBku HTTP
GET-3anpoca

Ineid (Loopback)

VpoBHU: Pu3MUecKkuii, KaHAIbHBIN C mogaepxkkoit VLAN, ceTeBoit,
TPaHCIIOPTHBIN

ET-o6HapyxeHune

Bxiiouenne pesxkuma «lllneiid» Ha yoaaéHHOM TecTepe aHalIu3aTope
BepkyT-ETX, BepkyT-ET wmam ycTpoiicTBe o6pasoBaHusl muieiida
bepkyT-ETL

OAM

Bxitouenne peskuma «llneiid» KaHaIbHOTO YPOBHSI Ha YIAJE€HHOM
ycTporicTBe 1o potokoiay OAM B cooTBeTcTBUM cO cTaHZapToM IEEE
802.3ah

YnanéHHoe yrpasJjieHue

VimpaBieHue mnpubOpoM B peXxyume TepMMHana, IO IPOTOKOIY
TELNET, uepes WWW-nunTepdeiic. BoinosHeHMe TeCTOB, HACTPOIIKa
rapaMeTpoB, MTOJIyUYeHye pe3yabTaToB M3MepeHuit

18.3. O6bwme xapakTepuCTUKU

Tabnuya 18.3. Obuwue xapakmepucmuku

dusumyeckmne ImapaMeTpbl

T'abapuTHbIE pasMepbl M3MepUTeNbHOrO 610Ka (BxIIIxT) 200%101x59 Mmm
Macca 13MepuTenbHOro 6J10Ka 0,940 kr
VYc10BUS 9KCIUTyaTalum
IInamnasoH pabouux TemIepartyp 0-35°C
[luamna3oH TeMIiepaTyp TPaHCIIOPTUPOBKYU U XPaHEHUS -10...+45 °C
OTHOCKUTENbHAS BJAKHOCTb BO3TyXa 40-90 %, 6e3 KOHIeHCcaTa
DJIeKTpONUTaHNE
BHenrHuit 610K TUTaHUS WmnynecHbi (18 B, 2.2 A wmm
19B,2.1A)
HarmnpsiskeHe BHeIlIHero MCTOYHMKA MTUTaHUS 18-19B
[ToTpebsieMblIil TOK ~1.5A
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AkkyMynsiTopHas 6aTapes

7 NiMH siemeHTOB,
COeIMHEHHBIX ITOC/IeI0BATE/bHO.
HoMuHanbHOe HanpssKeHue
6atapeu — 8,4 B, EMKOCTb —
4300 MAxu.

DJIeMEeHThI 3alIUTBI IO 3JIEKTPOIMTAHMNIO

TupucTopHad 3awmmra
OT IepeHarnpsKeH U

BHyTpeHHUII  mpemoxXpaHUTENb
7A

BpeMst aBTOHOMHOJT paboThI (TP OOBIYHOM I10Tb30BAHUMN)

1-2 yaca (B 3aBUCMMOCTHU OT TUIIa
ucronbdyemoro SFP+ momyns
U peskuMa paboThI)

BpeMmst 3apsiiky aKKyMY/ISITOPOB

10 yacosB

CpOK CITyKObI aKKyMYJISITOPOB

500 IMKIIOB «3aps-paspsi»

Hpyroe

OmnopHas yacToTa TecToBoro curHana uHrepdeiica 1G Ethernet

62,5 M + 6250 I'tt (+100 ppm)

Iuama3oH M3MepeHuii KojauvectBa MHGopManuu (00bEMa MAHHBIX),
6aiiT

or 10 mo 101t

[Ipemensl momycKaeMoil abCOMIOTHOM IOTPEIIHOCTY M3MepeHuii
KoJiMuecTBa MHpopMaluu (06béMa JAHHBIX) B AMaIia3soHe, GaiiT:

ot 10 go 107 BKIIOU.

cBoime 107 o 1011

10

+Kx 10~*(rge K - usamepenHoe
3HaUYeHMe KOJIMIecTBa
nHbopMaIuy (06bEMa JaHHBIX),
6ai1T)

LIBeTHOI rpadMuecKuii AUCILIe

UCILIeN

A 320%240 Touek

KnaBuarypa 25 KIaBuII

SI3bIKU Pyccknii, aHTIUIACKNIA, Ka3aXCKU

18.4. Onuum noctaBku

Hpumeuanue. Onium LBERT, LTG u TectupoBanue o Mmetonyuke RFC 2544 BXoAsT B 6a30BYI0 KOHDUTYpaLIO

npubopa.
Tabnuya 18.4. Onyuu nocmasku
Onnusa OnucaHue
X]JT N3amepenns naketHoro gpxkuttepa 10GE.
PesynbraTel usmepenusi: PKTs, OOOPs, INOPs, %000Ps, %INOPs, konnyectBO
MaKeToOB, [KUTTEP KOTOPbIX MeHbIle (6OoJbllle) 3aJaHHOTO IOpora. Pexkum
cryvaitHoro (oT 64 mo 9600 6aitT) ¥ MOCTOSTHHOTO pa3Mepa KaJpoB.
Long Jitter — aHaiM3 TMaKeTHOrO [XKUTTepa U paclpeleseHus 3afepkKu
L]T C BO3MOXXHOCTBIO 3aJaHMs IJIUTENIbHOCTM TecTupoBaHus mo 999:59:59. Bxomut
B coctaB onuum X]JT.
XMM MHuoromnoTtouyHoe TectupoBanue (Mynbtuctpum) 10GE.

Pesxum «CltoskHbIi TpaduK»: 1o 10 MOTOKOB AAHHBIX C MHAMBUAYATbHOM HArPy3KOi
U 3arojoBKOM Kazpa. [loTepu KafpoB [Js1 KaXOOTO IIOTOKA; HIMPUHA ITOJOCHI
MpOMNyCKaHMs, pacCuyMTaHHasi TII0 pesyabTaTaM TeCcTMpoBaHus. Tekyiasi,
MUHUMAaJIbHAs, CPpeIHSIS M MaKCUMasbHas 3a7iepsKKa repenaun JaHHbIX.

KonmuecTBOo nepeqaHHbIX M MIPUHSITHIX TAKETOB [IJIS1 KaXXI0TO ITOTOKA.

Omnuus OOCTyIHA B crienyanbHoV Bepcuu 10 (cm. paspen 7).
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Onuug

OnncaHue

XMPLS HOuarnoctuka MPLS 10GE.
o 3 MPLS meToK Ha mpuéM u nepegavy.

XAT AcummeTtpuuHoe TectupoBaHue 10 GE.
JyarHocTka KaHaJlIOB, XapaKTEPUCTUKM KOTOPBIX pasiMyYHbl IJiS Iepefaroliero
U TIPMEeMHOTO HarpaBeHuIA.

XFL JIMiarHOCTYMKA YCTONUYMBOCTY KOMMYTaTOPOB.
l'enepanuss Tpaduka co cayvaiiHeiIMu MAC-agpecamMy  MCTOYHMKA WU
VLAN-metxkamu (MAC/VLAN flood).

XVLIP JMarHocTmKa yCTOMYMBOCTY MapIIpyTU3aTOPOB.
T'enepanys Tpaduka co cryvaiineiMu IP-agpecamu nomyuarens (IP flood).

XIP Iuarnoctuka ceteit TCP/IP: DNS lookup, ARP, TCP client, traceroute, http-get.
CereBbie umHCTpyMeHTbI: DNS lookup, ARP, TCP client, traceroute, http-get:
JIMAarHOCTUKA JOCTYITHOCTM OCHOBHBIX MTPOTOKOJIOB U CITYKO.

XLATD Pacnpenenenne 3agepxku (Latency distribution).
PacmvpeHHass AMarHOCTMKA 3aJlepXXKM paclIpoOCTpaHeHUs] MaKeTOB [Jisl OLleHKU
rapaMeTpoB KaHaJla, KPUTUYHBIX [JI51 CEPBUCOB peaibHOTO BpemeHu (VoIP, IPTV).

XBERT Pacimnpennslit BERT (advanced BERT test).
TeHepalys MOTOKA CO CIyYaifHBIM pa3mMepoMm Kagpa (oT 64 mo 9600 6aifT), BcTaBKa
OIIMOOK.

LBERT Long BERT — Tect BERT ¢ BO3MOXHOCTHIO 3aJaHus [JIUTEIbHOCTM aHaam3a
10 999:59:59. Onumst BXOAUT B 6a30BYI0 KOHMUTYpaIuio mpubopa.

XRC VnanenHoe yrpasneHue (Remote Control).
JucTaHIMOHHOE VIIpaBjieHue MpubOPOM I[IOCPeICTBOM Www-uHTepdeiica uimn
IO MPOTOKOJTY telnet.

XCAP OtrobpaskeHMue OaHHBIX U3 NMPUHATBIX Ethernet-kaapoB 1Mo 3alaHHBIM KPUTEPUSIM.
Onuus JoCTymnHa B crenuaabHoii Bepcuu 10 (cm. paspen 7).
Long Traffic generator — yBenuuyeHue BpeMeHM, B TeueHMe KOTOPOro Oymer

LTG MPOMCXOINTh TeHepanus TecToBOro Tpaduka, mo 999:59:59. Omnumst BXOAUT
B 6a30BYI0 KOHGUTYpaIMio Ipubopa.
CUHXpOHM3AlMs TIpU TIPOBEAEeHUM aCUMMMETPUUYHBbIX TeCTOB [Jisi U3MepeHUs

XPTP 3aJIePXKKM IIPOXOKIeHMs TpaduKa B OMHOM HampaBjIeHUM MOToKa. [ToamepkmuBaeTcst
nipotokos PTPv2 (IEEE1588). Tpebyet ominio XAT.

X870 VismepeHMe mapaMeTpoOB CeTeii Tepemauy MOaHHBIX ¥ 06paboTKa pe3yabTaToOB

B COOTBETCTBUM C Ipuka3zoM MuHcBsS3uM Poccum N2870 B aBTOMAaTU3UPOBAHHOM
pexxume. Onuus OOCTYITHA B crieluanbHoi Bepeuu [10 (cMm. pasgen 7).
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19. YcrpaHeHue HeucnpaBHOCTEH

Tabnuya 19.1. Bo3moxHble HeucnpasHocmu

XapakTepHble  MOpu3HaKM | Bo3MoOskHAs NpuumnHa MeTton ycTpaHeHUS

HeUCIIPaBHOCTHU

HexkoppekTHoe cuctemHoe | beila  HakaTa  KHOIIKA | YCTAaHOBUTb CUCTEMHOE BpeMs

BpeMs armapaTHoro cbpoca

[Tpu6Op He BKIIOYAETCS PaspspkeHa BraounTh BHENMIHUI MCTOUHUK TMUTAHMUS,

aKKyMYJISITOpHas 6aTapes

3apsaauTh 6aTapero

C60i1 mporpaMMbl

TOHKMM TYIIBIM CTEP)KHEM Ha)kaThb KHOIIKY
almapaTHOro  cObpoca  uepe3  OTBepPCTHE
Ha 60KOBOJI ITaHe I KopIryca rnpudopa

He npowucxomur
G6atapeu  OT
6JI0Ka MUTaHUS

3apsm
BHEIIIHEero

HeucrnipaBeH 6JI0K TUTaHMS,
06pBIB B nTexepe,
TOBpeXIeHa 6aTapest

IIpoBepuTh ¥ MpPU HEOOXOOMMOCTY 3aMEHUTh
6JIOK IIUTaHUs, baTapero

B cnydae, ecny He ymaéTcs caMOCTOSITENBHO YCTPAHUTh OOHApPYKeHHYIO HEMCIIPAaBHOCTb TecTepa, CiiefyeT
06paTUTHCS B CITYKOY TEXHMUECKOI MOAepsKKY (CM. paszen 17).
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20. TexHuyeckoe obcnyxmpaHme Tecrepa

TexHMueckoe 06CTyKMBaHME TecTepa-aHanu3aTopa BepkyT-ETX CBOOUTCS K EPUOANUECKOMY BHEITHEMY
OCMOTpY TecTepa, 6JI0Ka MUTaHus U Kabesedi ¢ 11e/Ibi0 COAePKaHMs B MCIIPAaBHOM Y UMCTOM COCTOSIHUM, a TaKKe
MepUOaMYECKOMY 3apsay aKKyMY/ISTOpHOI 6aTapen (cMm. pasmein 20.1) ¢ 1e/ibi0 YBEIMUYEHUST €€ CPOKa CITYKOBI
¥ noAdep>XaHusI HOMUMHAIbHO €MKOCTM.

20.1. Mpoueaypa 3apapa aKKyMynaTopHoi 6atapen
Iy 3apsiga akKyMYJ/ISITOPHO# 6aTapey He0OXOAMMO BbIIOJHUTD CJIeAYIOIIe AeliCTBHUS.
1. TIoOK/IIOYNTD BHELIHMIA 610K IUTAHMS.

2. VoeouThCs, 4TO 3apsj Hayvajacs — CBETOOMONHBIA MHOMKATOP, PACIOIOKEHHBbIi B HIDKHEN YacTu
repemgHei maHeau KopIryca mpmubopa, MUraeT 3eJeHbIM.

3. Ecmtm MHOMKaTOp ITOCTOSIHHO TOPUT 3€JIeHbIM — 3apsy OKOHYEH WIM TeMIlepaTypa aKKyMyJsiTopa
npeBbiniaeT 65°C, ¥ 3apsAn IPUOCTAHOBJIEH A0 OXJAXKIEHMS akKymyasaropa. [locie oXIaskmeHus
aKKyMYJISITOpA IIPY IIOMOIIM BEHTUISITOPA 3apsiZ, aBTOMaTUYECKM BO3OOHOBUTCS.

4. JI71s1 KOHTPOJISI CTEIIeHY 3apsiia aKKyMYJISITOpa HE0O6X0AMMO BKIIOUUTD ITPMUOOP, OTKIIOUNUTH 6JIOK TUTAHUS
U Yepe3 2 MMHYTbI IIPOBEPUTH 3HAUeHMe HaIpSDKEeHUsT aKKyMyJsSITopa B MeHI0 «YCTaHOBKU
npnbopa» = «AKKymMyssiTop». Ecau HampspbkeHue mpeBbimaer 9,8 B — aRKyMysnsITOp 3apsbKeH, ecin
HamnpspkeHue MeHblre 9,8 B — 3apsia 6bIT IPUOCTAHOBIIEH OO OXIKAEHUS aKKyMYJISITOPA.

Bpems, TpeGyemoe 1jis 3aps/ia aKKyMYyJISITOPHOI GaTapeu, coctasisieT okojo 10 yacoB. PekomeHayeMmast
TeMIlepaTtypa B IOMellleHMM B Tporecce 3apsimna ot 5°C mo 25°C. IIpu OGosbliei TemIiiepaType MOXKET
moTpe6oBaThCs OOJIbIIee BpeMs IJIs 3apsia aKKyMY/ISITOPHOI 6aTapen.

B manbHeliemM HEOOXOOMMO 3apsKaTh aKKyMYJISITOPHYIO GaTapero:

—  IIpM YaCTMYHOM paspsifie B Mpoliecce SKCILIyaTaluy aHaImM3aTopa;
—  IIpM IIOJIHOM Paspsze;
—  ec/IM TecTep He UCIOoIb30BasIcs Gosblire 1 MecsIia.

Ipumeuanue: Tepen MepBbIM BKIIOUEHMEM MpuGOpa aKKyMY/ISITOPHYIO 6aTaper0 HeOOXOOMMO ITOJTHOCTbIO
3apSAUTD, TTOJK/ITIOUMB BHENTHUI 6JIOK MUTAHMS.

TIpumeuanue: 3ameHa aKKyMYJISTOPHOM OaTapeyu IPOM3BOAMUTCS TOJBKO Ha TMPEATIPUSTUM-U3TOTOBUTENE,
yKa3saHHOM B pasjiesie 19 HaCTOSIIero pyKoBOACTBA 10 SKCILTyaTallMi.
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21. Mnoccapum

ITopTt Ousndeckuit uHTepdeiic ¢ TeCTUPYEMOI CpeIoii.

10BASE-T CragpgapT mepemauM HOAHHBIX CO CKopocTbio 10 Mout/c mo cetu Ethernet
C MCII0/Ib30BaHMeM KabeJIs TUIIa «BUTas mapa.

100BASE-T Cragpgapt IepemauM [JaHHBIX CO cKopocThio 100 Mout/c mo ceru Ethernet

(100BASE-TX) C MICTI0JIb30BaHMeM KabeJIsl TUIIa «BUTAasl rapay.

10GBASE-T CraHpmapT IepefauM OaHHBIX cO ckopocthio 10 TI'6ut/c mo cetu Gigabit Ethernet

C MICTI0JIb30BaHMEM KabeJIst TUITA «BUTAsI rnmapa».

Back-to-back

[IpemenbHas Harpyska. TecT, onmpepesnsiommii BpeMsi, B Te4eHMe KOTOPOTro YCTPOICTBO
CITPaBJISIETCS] C MAKCMMAJbHOI Harpy3Koji.

AF

Assured Forwarding (rapaHTupoBaHHas repemayva). Mcmonb3yeTcst AJjisl JOCTaBKY Tpaduka
6onpmmHcTBA TCP-TIpMIokeHuin ¢ MpUMEHEeHMEeM YeThIPEX He3aBUCUMBbIX AF-K1accos.
BayTpu Kaxkgoro kiacca IP-makeTy MokeT ObITh Ha3sHAU€H OOUH U3 TPEX IIPUOPUTETOB
oT6pachIBaHMsI IMaKeTa AaHHbBIX (cM. MeToguky RFC 2597 [10]).

ARP

Address Resolution Protocol (mpoTtokosn paspemenust aapeco). CeTeBOil HPOTOKOII,
NpenHa3HauYeHHbIN 17151 TpeobpasoBanus IP-ampecoB (agpecoB ceTeBoro ypoBHs) B MAC-
azpeca (agpeca kaHanbHOro ypoBHS) B ceTsix TCP/IP, onpenenén B RFC 826 [8].

DHCP

Dynamic Host Configuration Protocol (mpoTokon guHammueckoit KoHGUrypalum ysia
ceTtu). [IpoTOKOIM, UCIIOMB3yeMBblii y3/I0M CETH AJ1S1 aBTOMaTH4ecKoro nojaydeHust IP-agpeca
M IPYTUX ITapaMeTpoB, He06X0qMMbIX 1151 paboThl B ceTsix TCP/IP.

DNS

Domain Name System (cucTrema moMeHHBbIX MMEH). PacripemenénHas cucrema (6asa
IaHHBIX), KOTOpasi MUCIOJb3YyeTcsl sl Mpeobpa3oBaHUsS MMEHM CeTeBOTO YCTPOWCTBa
B IP-agpec. DNS pa6oTaet B ceTssx TCP/IP.

DSCP

Differentiated Services Code Point. ITosie B 3arosioBke IP-makera, cocrosiiiee u3 8 OuT.
IMosBosseT KaaccupuUUMpoBaTh 60bllie BUAOB TpaduKa, uem nos Precedence u ToS.

DUT

Device Under Test. TecTupyemoe yCTpOCTBO.

ECN

Explicit Congestion Notification (1BHOe yBemoMIeHMe O ITeperpy>KeHHOCTH). Y CTaHOBKA
OUT IAHHOTO TOJIA JaeT BO3MOXKHOCTb MapUIPyTM3aTOpPaM Yy3HATh O BO3HMKHOBEHUU
Meperpy>keHHOCTM Ha IIyTM CJIeJOBaHMSI JAHHBIX K 3aJaHHOMY Y31y ceTu 6e3
oTt6pacsiBaHus rmakera. ITose ECN ommcano B metoguke RFC 3168 [12].

EF

Expedited Forwarding (HememyeHHasi mepemaua). [IpuMeHsIeTCST IJIST OOCTYKMBaHUS
TpaduKa, UYBCTBUTENBHOIO K 3alepskKaM U TPeOYIONIero MUHMMAIbHOTO KUTTEPA,
TaKoro, Kak Buaeo miau peub (Voice over IP — VoIP).

Ethernet

TexHOMOTHSI TOCTPOEHUS JIOKAJNbHBIX ceTeil. OnuceiBaeTcs craHmaptamu [EEE rpymmbr
802.3.

Frame loss rate

VpoBeHb MMOTeph KampoB. TecT, ONMpeAesionuii MMPOLEHT KaapoB, KOTOpble He GbuIM
mepeJaHbl CETEBbIM 3JIeMEHTOM TIpM ITOCTOSIHHOM Harpyske m3-3a HeJOCTaTKa
anmnapaTHbIX PeCypCoB.

FTP

File Transfer Protocol (rmpoTokon repenaun ¢aityios). [IpoTOKOJI, MpegHa3HAYEHHBIN 11
nepefnaun GaiaoB B KOMIIbIOTEPHBIX CETSIX.

Gateway

Illm103. CeTeBOe YCTPOIICTBO, MO3BOJISIONIEE COENMHUTh MEXKOY CO00I nBe wiu Gojee
Pa3sHOTUIIHbIE CEeTeBble CUCTEMbI ¥ IIpeobpasyioiiee MHGOPMALMOHHbIE ITOTOKM,
rnepepamumecss MeXay HAMM.

ICMP

Internet Control Message Protocol (IIpOTOKOJ MeKCETEBbIX YITPaB/ISIOMINX COOOIIEHMIA).
CeTeBoli MPOTOKOJ, BXOASIIMNIA B cTeK MPOTOKOI0B TCP/IP. B OCHOBHOM UCIIONb3YeTCS TSI
mepegaun coobIIeHnit 06 ommMoKax ¥ APYTUX UCKITIOUMTETbHBIX CUTYaIMSIX, BOSHUKIINX
IIpY Tepefave JaHHbIX.

IEEE 802.1Q

CraHgapT, KOTOPbI OlpenessieT U3MeHeHUs B CTPYKType Kagpa Ethernet, mo3Bonsiomnine
nepegaBaTh MHGopmaiio o VLAN 1o ceTn.

P

Internet Protocol (mporokosn Internet). OmuH M3 OCHOBHBIX IMPOTOKOJIOB CEMeIiCTBa
TCP/IP, o6ecrieusBaeT HerapaHTMPOBAHHYIO [OCTaBKYy TIIAKeTOB, He TpPe6GyoIyio
YCTAHOBKM COeIMHEHMUSI C ITOTyYaTeIeM.
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IP address

Internet Protocol address. VYHUKanbHbIN wuaeHTUdUKATOp (afpec) YCTPOKCTBA,
MOIK/IIOUEHHOTOKOObeIMHEHHOICEeTMHAOCHOBECeMelicTBAaIIpoToKoaoBTCP/IP. IIpeacTaB
s1eT c0007t 32-6MTOBOE IBOMYHOE UYMCIIO.

Jabber-dpeiim

IMakeT maHHBIX pasMepoM Oojiee 1518 6aiiT, MMeWIIMIT HENPaBUIbHYIO KOHTPOJbHYIO
CYMMY.

LAN

Local Area Network (iokanpHasi ceTb). CeTb, KOTOpasl IIOKPbHIBA€T OTHOCUTEIbHO
HeOOJIbIIYI0 TeppuUTOpUI0 (Hampumep, ceTb Ethernet). XapakTepusyeTcs BbICOKOI
CKOPOCTBIO Ilepenauy OaHHbIX (0T 10 MOGUT/c m0 HecKOJbKMX ['OUT/C) M He6GONbIIUM
K03 OUIMEHTOM OIIMOOK.

MAC address

Media Access Control address. YHUKa/IbHBI UAEHTUGHUKATOP, KOTOPINA UCIIOAb3YETCS IS
agpecalyu yCTPOWCTB ceTu Ha (usmyeckom ypoBHe. B cetm Ethernet mcmosb3yercs
48-6uTtoBbiit MAC-ampec.

MPLS

Multi-Protocol Label Switching (MyabTUIIPOTOKOJNIBHAS KOMMYTalusl IO MeTKam).
TexHosorust nepecbuiku IP-meiiTarpamm, KOTOpasi MCIOJIb3yeTCsS B BhICOKOCKOPOCTHBIX
KOMMYTUPYIOUIUX YCTPOICTBAX.

NUT

Network Under Test. Tectupyemasi ceTb.

OAM

Operations, Administration, and Maintenance (3KcrutyaTauusi, agMUHUCTPUPOBaHME
1 obcay>kuBaHMe). IIpOTOKO MOHUTOPUHTA COCTOSTHMSI KaHaJIa.

(0N |

Open Systems Interconnection Reference Model (sTajoHHast Mofenab B3aMMOECTBUS
OTKPBITHIX cucTeM). PazpaboTranHast MexxTyHapOgHOM opraHu3aluesi 1o CTaHaapTU3anun
(ISO) cemuypoBHeBasi Mepapxuueckass MOAe/Nb OJS CEeTEBbIX KOMMYHUKALMII U CBSI3U
CeTeBbIX NMPOTOKOIOB. YPOBHU MOJENN PACIIONOXKEHbl BEPTUKAIBHO OPYT HAJZ IPYrOM,
KaKObIil YPOBEHD B3aMMOJEICTBYET C COCEIHMMM U BBITIOJTHSIET ONIpele/IEHHbIe (DYHKITAM.

R]

Registered Jack. CranmapTusmMpoBaHHbIi Gu3ndeckuii MHTepdeiic, UCIOIb3yeMbIN IS
COeIMHEeHMs] TeJIeKOMMYHMUKAI[MOHHOTO 000Dy IOBaHMS.

RJ-45

OmuH M3 pa3bpéMOB cTaHzaprta Registered Jack, ucmomb3yercst B cetsix Ethernet mis
COeIVHEHMS BUTHIX Iap.

Runt-dpeitm

IMakeT [JaHHBIX [JMHON MeHee 64 6aiiT ¢ MPaBWIbHOM  KOHTPOJIbHOI

IMoC/yIe;0BaTEJIbHOCTHIO.

SLA

Service Level Agreement. OCHOBHOJI JOKYMEHT, PerIaMEeHTUPYIOIINT B3aMMOOTHOIIEHMS
MesKIy MOCTaBIIMKOM YCJIYTU U KIMEHTOM.

TCP

Transmission Control Protocol (mporokon ympaBneHus mnepenaueir). CTaHIZAPTHBIN
IIPOTOKOJI TPAHCIIOPTHOTO YPOBHS, BXOASUWMIA B ceMeicTBO mpoTokoysoB TCP/IP
1 0becreunBaIMii HaIEKHYI0 IYTUIEKCHYI0 TOTOKOBYIO Iepeayvy JaHHbIX.

Throughput

[TporyckHast COCOOHOCTDb. TecT, onpenesoNMii MaKCUMaIbHYI0 CKOPOCTh, Ha KOTOPOI
KOJIMYECTBO TECTUPYIOIMX KaApoB, mporeimnx yepes DUT, paBHO KOJIMUYECTBY Ka/ipoOB,
OTITPABIEHHBIX €MY C TECTUPYIOIET0 060PY/I0BaAHMSI.

ToS

Type of Service (Tun ob6caykuBanus). Habop 13 4eThIp€XOGUTHBIX (IarOB B 3ar0JIOBKe
[P-maketa. OHM JAIOT BO3MOXKHOCTb IMPUK/IALHO} NporpaMme, Mepearmolleil JaHHbIE,
COOOIIUTD CETYU TUIT TPE6GYEMOTO CETEBOTO OOCITYKMBAHMS.

Traceroute

IIporpamma, mpefgHasHaueHHas [Jisi ompeneaeHUs MapUIPyTOB CJeJOBaHMUSI JaHHBIX
B ceTsx TCP/IP, ocHoBaHa Ha rpoTokosie ICMP.

UDP

User Datagram Protocol (IpoToKoJI Mob30BaTeIbCKUX AeiiTarpaMm). DTO TPaHCITOPTHBDIN
MIPOTOKOJ MJI Tepenauy MaHHBIX B ceTsix IP, obecreunBaeT HEHAOEKHYIO JOCTAaBKY
co001IeHN# 6e3 yCTaHOBKM COeIVHEHMUS C TIOyYaTeIeM.

VLAN

Virtual Local Area Network (BupTyaibHas JokajabHasl ceTh). IIpecTaBiseT co60ii IpymTy
CeTeBbIX YCTPONMCTB, KOTOpble (GYHKIMOHMPYIOT TaK, KaK OYATO OHM ITOJK/ITIOUEHbI
K OHOMY CEeTMEHTY CeTH.

VLAN ID

VLAN Identifier (VID). 12-6utHbiit upeHtudmratop VLAN, KOTOpBIi oOIpemenéH
B craHgapTe 802.1Q [9]. OnHo3HauHO onpenensier VLAN, KOTOpOil NpMHAZJIEXUT Kafap.

VLAN Priority

Tpu 6uta, KOoTOpble comepskaT MHGOpMaLMIO O IPUOPUTETe Kajpa. Bo3MoXHO BoceMb
3HaYEeHUV IPUOPUTETA.

KananbHbIi
YpOBEHb

Data Link layer. IIpegHasHaueH Aj1st obecrieueHust B3aMOJIeiCcTBUS ceTelt Ha pu3nueckom
YPOBHE ¥ KOHTPOJISI 33 OLIMOGKaMM, KOTOPbIE MOTYT BO3HMKHYTh. KaHa/bHbBI yPOBEHb
MOSKeT B3aMMOJECTBOBATh C OOHMM WM HECKOJbKUMMU (GUIUUYECKUMU YPOBHIMMU,
KOHTPOJIMPYS UX U YIIPABJISAS STUM B3aUMO/IeCTBIUEM.
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O6yuarommit
Kajp

Kanp, xoTtopsiit umeeT onuHakoBbie MAC-anmpeca oTnpaBuTenis U nosaydartensi. Kormga
KOMMYTATOP IOJIy4aeT TaKoil KaJp, OH OTOWIbTPOBBIBAET €TI0, T.K. BBIXOAHOI MHTEpdeiic
COBIIaZaeT COo BXOOHBIM. [Ipy 3TOM KOMMyTaTOp cumThiBaeT MAC-agpec OTHpaBUTENS
¥ 3aTIOMMHAaeT MHTepdeiic, C KOTOPOro OH ObLI MOJTyUEeH.

CeTteBoii YCTpOICTBO, UCIIOAb3yeMOe IJISI COeAVMHEHUS HEeCKOJbKUX y37I0B KOMIbIOTEPHON CETH.
KOMMYTaTop IMepenaéT maHHbIE HEIMOCPEICTBEHHO ITONydaTeao. PabGoTaeT Ha KaHAJIbHOM YpPOBHE
mopenu OSI.
CeteBoii VCTpoiicTBO, UCHOb3yeMoOe 151 06'beIVMHEeHMsT HECKOIbKMX Y3/I0B KOMITBIOTEPHOI CETH.
KOHIIEHTPAaTop Bce vycTpoiicTBa, NOOKIIOYEHHBIE K TMOPTaM KOHIIEHTpATOpa, IIOJy4alT OJHY
" Ty Xe MHMOpMaIuIio.
CeTeBoii Network layer. IlpemHasHaueH [JisI OnpemeneHus] MyTU Ilepemauy OaHHbIX. OTBeyaer
YPOBEHb 3a TPAHC/SIIMIO JIOTMYECKUX aJipecoB M UMEH B Dusmueckue, onpeaeaeHne KpaTdyaiimx
MapupyToB, KOMMYTALMIO0 ¥ MapIIPyTU3aLMIO, OTCIeKMBaHME HeI0a0K B CeTH.
TpancnoptHbiii | Transport layer. O6ecrieunBaeT HamEKHYIO TPAHCIIOPTMPOBKY ITAKETOB MEXKAY IBYMS
YpPOBEHb KOHEUHBIMU TOUKaMu ceTu. HecMOTPS Ha TO, UTO MPOTOKOJIbI HUKHETO YPOBHS IPOBEPSIIOT
MIPaBUWJILHOCTD BBITIOJTHEHUS KaXK[I0M oTlepaliuy Ipu Iepefave JaHHbIX, HA3HAUeHMe 3TOTO
YPOBHSI COCTOUT B TOTIOJTHUTEbHO MPOBepKe MPaBUIbHOCTY IlepefjaBaeMbIX JaHHbIX.
dusmueckuii Physical layer. IlpegHa3HaueH HEINOCPEACTBEHHO [JIT IlepegauyM IIOTOKA JaHHBIX.
YpOBEeHb OcylecTBseT nepefavy 3JeKTPUIECKMUX MU ONTUUECKUX CUTHAJIOB B KaOeJb U UX MTPUEM

¥ IpeoOpa3oBaHye B OUTHI JAHHBIX B COOTBETCTBUYM C METOAMM KOAVPOBAHMUS IIM(PPOBBIX
CUTHAJIOB.
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