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42. JlutepaTtypa



1. O6wme cBepeHua

Tectep-ananusatop Bepkyr-ETX nmpemHasHaueH [Ji1 MPOBEIEeHMS] aHauM3a U OUarHOCTUUECKOTO
TeCTUPOBaHMS 060PYIOBaHMS B CETSIX, OCHOBaHHBIX Ha TexHoyioruu Ethernet. ITpu6op moamepskMBaeT MOTHbIN
IyarasoH ckopocteit — ot 10 merabut/c go 10 rurabur/c.

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

1.1. O6nactb npuMeHeHUs

e TlacmopTu3alus KaHAJIOB M IMAarHOCTUKA HEUCIIPABHOCTEN B CETSX, UCIOMb3YIOIMX TexHomornio Ethernet
co ckopoctsmu 10/100/1000 M6wuT/c u 10 I'out/c.

e IIpoBepka COOTBETCTBUSI KauecTBa IMPeNOCTAB/ISIEMbIX YCIYT COTJIalIeHno 06 ypoBHe obcaykuBanust SLA
(mst cryk6 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 ITIOTEPb KaJpOB; — [Ipefie/ibHas Harpy3Ka.

3. TecTupoBaHue ceTei 1o pekoMeHgauuu Y.1564.

4. smepenne Kosdduimenta OuToBbix omm6ok (BERT) Ha ¢u3nyeckoM, KaHaJIbHOM, CETEBOM
U TPAHCIIOPTHOM YpOBHE C MWCIIOAb30BaHMEM CTaHAAPTHBIX WU 334aBaeMbIX I[10JIb30BaTeIeM
110c/IefO0BaTe/IbHOCTEN.

5. lMopmepskka TexHonaorumu Q-in-Q (VLAN Stacking): BctaBka g0 3-x VLAN mMeTOK. BO3MOKHOCTD 3a7aHus
npuoputeta VLAN, VLAN ID.

6. ITogep>kka MHOTOTIPOTOKO/IbHOM KOMMYTAaI[MU TTI0 MeTKaM: BCcTaBka A0 3-Xx MPLS mMeToK.
7. Opraausanus nvieiida Ha GpU3UIECKOM, KAaHAJIbHOM, CETEBOM M TPAHCIIOPTHOM YPOBHSIX.

8. PexxuM MHTeIEKTYaJIbHOTO MOMCKA YCTPOMCTB: 0OHapy:keHMe Apyrux ycTpoiicTB bepkyT-ETX, BepkyT-ET
mmu BepkyT-ETL B ceTu ¢ mocieyonmuM BKIOUeHeM Ha Hux peskuma «Illneiid» kKaHanbHOTO, CETEBOTO
WJIX TPAHCIIOPTHOT'O YPOBHS I10CPeACTBOM ITpoTOKOAa OAM.

9. TeHepanus ¥ aHaIM3 HECKOJIbKUX ITOTOKOB JAHHBIX JISI IIPOBEPKM PABOTOCIIOCOGHOCTM M KavyecTBa
ob6cmyskuBaHus (Q0S) pasINUHbBIX YCIIYT.

10. Ypasnenue npu6opom 1o rnpotokoay TELNET.
11. OTobpaskeHne pe3yabTaTOB TecTUpoBaHus uepe3 WWW-unaTepdeiic.
12. Vi3amepeHMe MaKeTHOTO IKUTTepa.

13. Co6op u oTobOpaskeHMe CTATUCTUYECKOi MHpOpMalMu 1o MpUMHMMaeMOMYy U IlepefaBaeMoMy Tpabuky
Ha G131UecKoM, KaHaTbHOM U CeTeBOM YPOBHSX B COOTBETCTBUM ¢ MeTonuKoi RFC 2819 [4].



2. Komnnektauusa

Tabnuya 2.1. Komnnekmayus (Komnnekm)

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




3. YcnoBHble 0603HaYeHUS1 U COKpaLLLeHMS

B nanHOM PYKOBOICTBE MCITOJIb3YIOTCA 0603Haqum{, IIpuBeOeHHbIE B Ta6JII/IL[e HIKe.

Tabnuua 3.1. YcnosHbie 0603Ha4eHUs

O6o03HaueHye KommeHTapmii

[Mpumeuanne: BakHOe yka3aHMe uin 3aMmedaHue

TekcT O603HaveHMe ITyHKTa MEHIO Ipubopa
F1 O603HaveHME KIaBUII KIaBMUATYPbI

B TekcTe pykoBopacTBa 6e3 paciundpoBKy 6YIYT IPMMEHSIThCS COKpalleHus], TpMBeIEHHbIE B TAOIMIIE HILKE.

Tabnuya 3.2. CokpaweHus

CoxkpaleHue KommeHTapnii

DUT Device under test (TecTupyemoe yCTpPOiICTBO)

NUT Network under test (TecTupyemasi ceTb)

SLA Service Level Agreement (CoranieHye 06 ypoBHe 06CTY>KMBAHMS)
QoS Quality of Service (KauecTBO 06CTY>KMBAHMSI)

IK [TepcoHanbHBIV KOMITBIOTED

1o ITporpamMmHOe obecrieueHme

LI LleHTpanbHbINi IIPOLIECCOP
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4. Mepbl 6e3onacHOCTH

4.1. O6wme ykasaHus

e Jlo Hauaja paboThI C TeCTepOM-aHaMu3aTopom bepkyT-ETX BHUMMAaTEIbHO U3YUYUTE 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 38.3.

e [Ipm sKCcIUTyaTauu TeCcTepa JOJKHBI BHITTOHATHCS 061IMe Tpe6GOBaHMS ITPaBU/I IIOKAaPHOI 6€30ITaCHOCTH!.
e [Iuraromas ceTh He AO/DKHA IMETb PE3KMX CKAUKOB HATIPSDKEHMS.

e Pgmom c pabounuM MeCTOM He JOJIKHO ObITh MCTOUHMKOB CUJIBHBIX MATHUTHBIX U JIEKTPUUECKUX TTOJIEIA.

e Heo6xomuMo obeperaTh TecTep U OJIOK MUTAHMS OT YAAPOB, TOMAaJaHMs BJarM U IbUIM, IJIUTEIHHOTO
BO3JE/CTBUSI TIPSIMBIX COJTHEUHBIX JTyUeii.

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

e Bo BHemHeM 0Ji0Ke MNUTaHMS TecTepa MMeEETCsS OIACHOe ISl JKU3HM HaIpsDkeHue. 3arpeniaeTcs
9KCIUTYyaTanys 6;10Ka MUTaHYSI C TOBPEKIEHHBIM 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 HeOTKH}OqaeMLIM) HaIlpS>KeHMEM MMUTaHuAd PoE.

4.2. dnekTponuTaHue

ONeKTpONMUTaHMe TecTepa OCYLIECTB/SETCS OT BHEIIHero MMITYJIbCHOTO 6JI0Ka NUTaHusl (ajanTtepa)
CO CJIeIYIOUIMMY HOMMHAIbHBIMM XapaKTepUCTUKaMM: HampsikeHue 15-19 B, Tok 2,1 A.
ApanTep MOAKITIOUAETCS K MpubOpy depes CIelraTbHO ITpeAHa3HAUYEeHHBIN JISI 3TOTO pasbéM (CM. puc. 5.4).

Ipumeuanue: n[jisi IUTaHUS TecTepa OT CETM IE€PEeMEHHOTO TOKAa MCIIO/Nb3YiiTe TOJbKO G6JIOK IIMTaHMS,
MIOCTaBJISIEMBIit C TPUGOPOM.

4.3. Nlasep

/151 BK/IIOUEeHMS/BbIKIIOUe HUS Jla3epa MUCII0JIb3yeTC s KIaBUIlla @, OIIMMCaHHad B pa3aesie 5.1.
Hpumetlanue: 3alpeniaeTcda MMOJK/II0UEeHNEe/OTK/II0UeH)e OIITUUYeCKOTr0 BOJIOKHA npmn BK/IIOUEHHOM ja3sepe.

Ipumeuanue: 3ampernaeTcss CMOTPETb B BBIXOJHOE OTBEPCTHME MepeaTunKa I 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).

11



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 naHens

Tabnuua 5.1. HasHa4yeHue kaasuw Kaaguamypsl

KnaBuma

OnucaHue

(o]

BxnioueHue/8viknioueHue npubopa
i BKIIOUEHMSI MIJIM BBIKJIIOUEHMS TIMTaHUSI Tpubopa Heo6XoauMo
HaXXaTb U YAEpKMUBATh KJIABUIILY B TeueHue 2-3 C.

I'nasHoe meH1I0
Knasuiiia Bo3BpaTa B IJIJaBHOE MEHIO 13 JII060TO MOIMEeHIO.

©

Bsoo

[lpu BBIOOpE IIYHKTa MEHI0O Ha’kaTue Ha KIaBuITy obecrieuyuBaeT
Tepexos, B COOTBETCTBYWOIlee MeHI0. IIpu BbIOOpe ITYHKTa MEHIO,
MO3BOJISIONIET0 BBOAUTH 3HAUEHMS TapaMeTpPOB, HaskaTye Ha KIaBUIITY
obecmeurBaeT Iepexol, B PeKMM 3amaHus JaHHbIX. IIOBTOpHOe
Ha)KaTye Ha KJIaBUIITY ITOATBEPKIaeT BBe€HHbIE JaHHBIE U CITYSKUAT JIJIS
BBIXOJIA U3 PeKMMa 3aJaHNST JaHHbBIX.

12



KnaBuma

OnucaHue

®

Jlasep
IMpr HakaTMM Ha KIABMIIY Ha OSKpaHe BO3HUKAeT COoGIIeHue
C TIpe[jio’keHMeM BKJIIOUMTD Jia3ep (B C/Iy4yae, eciu jia3ep BbIK/IIOUEH).

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

M CBETONMONHBIN MHAMKATOp «Laser» (cM. paspmen 5.2) 3aropuTcst
KpacHbIM. BbIKiTIoueHMe Jjiazepa OCYILECTBJISETCS IMyTéM MOBTOPHOTO

Ha’KaTMs Ha KJIIaBUIILY

)

OmmeHa/Buixod
KraBuiira repexojia B peAbiayiiee MeHI0. B peskuMe 3aJaHyst JaHHbIX
CJTYSKUT [IJI1 OTMEHBI BBOZA TaHHBIX.

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, IpeCTaBIeHbl B Ta6. 33.9 .

5.2. CBeTOoAMOAHbIE MHAMKATOPBI IML,EBOI NAHENM

Link Link

Tx Tx

R|X R|X
® © ¢ © 0 0 0 o

10G 1G

Test Laser

PucyHok 5.2. CeemoduodHsie UHOUKamopel

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 OCYIIeCTBIISIETCS
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
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Nupgukatop |LiBer CocTostHME

OnucaHue

KpacCHBI TOPUT MOCTOSTHHO

Jla3ep BK/IIOUEH

CBeTOOMOIHbBII MHAMKATOP, PACIIONOXKEHHbII B HMKHE 4YacTy IepedHeil IaHeau Kopryca mpubopa,

3aropaeTcd Inpu NnoaK/II0YeHNM BHEITHEro NMTa’nms:

—  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 COeOMHEeHMsI («—» O3HAYaeT, 4YTO COeOMHEHME C TEeCTUPYeMbIM O6OpYIOBaHMEM

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.

ITpoBoAMMbBIE TECTHI 0603HAYAIOTCS B CTPOKE CTaTyca abOpeBMaTypamMm:

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 (ITIepBOM) YpPOBHE

LB2 (loopback layer 2)

[lIneiid Ha KaHATBHOM (BTOPOM) YPOBHE

LB3 (loopback layer 3)

lIneiid Ha ceTeBOM (TpeThEM) YPOBHE

LB4 (loopback layer 4)

[lIneiid 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)

OmnpeneneHye MaKeTHOTO IKUTTepa ¥ reHepanyst TeCTOBOTO
TpaduKa 3amyieHbl Ha OAHOM IOPTY

CTR (complex traffic)

TeHepalysl/TIpUEM CI0KHOTO Tpaduka
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5.4. BHewHue pa3béEMbl

PacrnosiokeHne BHENIHMX pa3bEMOB Ha BepxHeil ¥ 6GOKOBOi IMaHe X Kopiyca Ipubopa IMOKasaHo

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 Paszbém gyist nogkmoueHust SFP+ momyns

1G! PaspéMmR]-45 [ MOAKIIOUEHUS K TeCTUPYeMOMY YCTPOMCTBY WIM CEeTU
Ethernet/Gigabit Ethernet (ckopocTb nepemaun manubix — 10/100/1000 M6uT/C)
Paszbém gyist nogknoueHust SFP-mopnyneit

LAN Pasbém fj151 yoaeéHHOrO yIIpaBaeHUs] TECTEPOM

USB Pasbém ajist moaxmtoueHus K IK o mHtepdeiicy USB.

DCIN Pasbém 119 MOgKIII0UeH s BHeIIHero 6;10ka nutanus? (agamnrepa)

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

! TlopT comepxkut 2 pasbéma — RJ-45 m SFP. Bo Bpemsl TeCTUpPOBAaHMSI MCIIONb3YeTCS TOJNbKO OOMH

"3 pa3bEMOB.

? HoMMHabHbIe XapaKTePUCTUKM OJIOKA TUTaHUSI MpUBeIeHbl B Ta6i. 38.3, U Ha 3THUKETKE C 06paTHOI

CTOPOHBI ITpUbOPa.
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5.5. CtpykTypa ynpasnsiowero MeHio

I'maBHOe MeHI0 mpubopa BepkyT-ETX cocToUT U3 TPEX MOAMEHIO(Ia/iee—MeHIO), MTePEeKTIUEHNE MEKIY

F1

KOTOPBIMM OCYILIECTBJISIETCS IIPU Ha’kaTUM Ha KIaBUIIU (bepkyT-ETX Hactpoiikn),

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»

(bepkyT-ETX
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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 ycrienrHo 3aBepiéH.

«Cboii» Bo Bpems TecTa IMpou3011Ia OLUIMOKA.

«OT™» TecT 6bUI OTMEHEH IIO/Nb30BaTe/NeM (B IIpoliecce BBITIOJHEHMS TecTa OblIa HaxKaTa
Kkiasuia «Crom»).

«IIpep» TecT 6611 TIpepBaH (Harpumep, MPOIaao CoeIuHeHMe C TECTUPYEMbIM 000pYIOBaHEM).

«H/O» TecTupoBaHMe HAYaIOCh, OLHAKO JAaHHbIE HAa IIPUEM ellle He MTOCTYITUIN.

«<Kmy» TecT B ouepeziyt Ha BbITIOJHEHNE.

«Hact» BoimosiHsieTcsl HacTpoiika npubopa (9TO COCTOSIHME BO3HMKAeT Iiepef, COCTOSTHUEM
«TecT»).

«TecT» TecTupoBaHMe TPOBOJUTCS B JAHHbBIT MOMEHT.
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6. Bepcun nporpaMmmHoro obecneveHms

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

1. Bepcus I1IO, comepskaiasi 6a30BbIii Ha6op omumii (3a uckmoueHuneM XMM u XCAP) u Tect
o [Ipykasy N92870 MunMcTepcTBa LM(PPOBOro pasBUTHMS, CBSI3M UM MACCOBBIX KOMMYHMKALIIA
Poccuiickoit @epepanuu ot 19.12.2019. CiMcok TeCTOB IPUBEIEH Ha PUCYHKE HUKE.

- ——— —— - 20:42
BERcut—ETX+1
HamepeHun
EFC-2544
BERT

MNakeTHRA aXUTTER
[eHepaTop Tpapuka
CTaTHcTHEKa
CoxpaH. paHHwe
MNpukaz 870

HacTpofky  MHCTpUMeHTH  MamepeHuA

PucyHok 6.1. Cnucok mecmos 0415 sepcuu 10 ¢ mecmom no [pukaszy N°870

2. Bepcus TIIO, copepxaimasi 6a30Bblii Habop omiuii (3a uckiwoueHuem X870) u  TecT
o pekomeHgauuy ITU-T Y.1564. Ciucok TecTOB IIpMBEIEH Ha PUCYHKe HIDKeE.

— ———— —— = 21:12

BERcut—ETX+1
HzamepeHnn

¥Y.1564
BERT
MakeTHHA OXMTTEpR
leHepaTOp Tpapwka
CTatTnucTHKAa
CoxpaH. paHHbe

HacTpoiky  WHCoTpuMeHTH — MamepeHWA

PucyHok 6.2. Cnucok mecmos 055 gepcuu 10 ¢ mecmom no pekomeHoayuu Y.1564

Bepcus 10 ycTaHaBaMBaeTCsl Ha MPeqIPUSITUM-U3TOTOBUTEIIE COTACHO 3aKa3y U ONpefeéHHbIM OIMIUSIM.
IMonb30BaTeIb MOXKET YCTAHOBUTD IPYTYIO Bepcuio IO caMOCTOSITENbHO, 3alIPOCUB €€ B CITyk6e TeXHMUeCKOii
noamepxkku (cMm. paspen 37). Ilepexonm ¢ opmHoii Bepcum I1O Ha APYTYI0 BBIMOJHSETCS MO MHCTPYKUIUU,
NIpUBENEHHOI B pa3pene 31.
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7. TunoBble cxXeMbl NOAKNIOUYEHUS

st TpOBefieHMsT TeCTUPOBAHUS HEOOXOIMMO MOIKIIOUUTH MPUOOP K aHATU3UPYEMOMY YCTPOIMCTBY/CETU

B COOTBETCTBUM C OJHOM U3 CXEM, HpI/IBe,E[éHHbIX HIDKe.

MAC1

—

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

NUT/DUT

—

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

switch= l
— ) -
MAC d =MAC I[IMAC s =MAC 2 [MAC d = MAC 1]MAC s = MAC 2]

| v umeiig
' 2-ro ypoBHS

MACd — MACs

PucyHok 7.1. Tunosas cxema nooknoyeHus 1

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

NUT/DUT
router =

MACT

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

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

RRRR 116 (57 (1)
| <--- 3/4-T0 ypoBHA

IPs=IP2[IPd=1IPI

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

J

MACd -— MACs

IPd—1IPs

PucyHok 7.2. Tunogas cxeMa nooKo4eHus 2

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

e

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

PucyHok 7.3. Tunosas cxema noOk/moyeHus 3
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[[Ps=TP2[IPd=1P 1]
[MAC d = MAC RN] MAC s = MAC 2 |

- =
- -

PucyHok 7.4. Tunosas cxema nook/moyeHus 4

Ha cxemax moax/iouyeHns BBedeHbl clenyriine 00603HAUEHMST:

MACs MAC-agpec oTIipaBuUTesNs

MACd MAC-azpec moayJares

IPs IP-agpec oTmpaBuUTeNS

IPd IP-ampec monmyvaTes

MACT MAC-agpec MmapuipyTusaTopa

MAC1 MAC-azpec bepkyT-ETX

IP1 [P-apgpec BepkyT-ETX

MAC 2 MAC-azpec ymanéHHOTO YCTPOMCTBA, BBIMOMHSIONIEr0 (YHKUMIO IepeHampaBaeHMs
Tpaduxka (uvieiid)

IP 2 [P-agpec ymaJ€éHHOTO YCTPOMCTBA, BBIMOJHSIIONMEr0 (QYHKIUIO IepeHarnpaBIeHus
Tpaduxka (uuieid)

switch ceTeBOIt KOMMYTaTOP

router MapHipyTM3aTop

B ciryuae TecTMpoBaHMS ceTeit, coepKaIlMX YCTPOIICTBA, paboTalolle Ha KaHaTbHOM ypoBHe Mogenu OSI3,
bepkyT-ETX MOAKIOYAIOT B COOTBETCTBUM CO CXEMOI, IPMUBENEHHONM Ha puc. 7.1. B 3TOM cilyuae reHepupyeMblit
npmubopoM TpaduK No/KeH ObITh MepeHarnpaBieH 0OpaTHO MMOCPeACTBOM opraHusaiuu uueida. [Ipu sTom
BO BXOJSIINX MaKkeTax MeHSI0Tcss Mectamy MAC-aapeca OTIIpaBUTeNs U TTOJyYaTesis, U Tpaduk BO3BpauiaeTcs
Ha MCXOIHBIN MOPT.

B ciryuae TecTupoBaHMs ceTeii, comepsKalMx YCTPOCTBA, paboTaolie Ha ceTeBOM ypoBHe momenn OSI*,
BepkyT-ETX mopgkioyamOT B COOTBETCTBUM C QHAJIOTUYHONM CXeMOl, NpMUBENEHHON Ha puc. 7.2. B otnmume
OT IIpelbIayliero cjiydas, BO BXOZSIIMX IakeTax MeHsoTcs Mecramu u MAC- u IP-agpeca ornpasBuTtens
M TIosryyaTessi, ¥ Tpaduk Bo3BpalaeTcsl Ha UCXOTHBIN TTOPT.

B cnyyae ucrnonb3oBaHMSI OLHOHAIPAaBJIEHHOIO TeCTa AJIsl aHaau3a ceTel, comepKalluxX YCTPONCTBa,
paboTaroine Ha KaHaJbHOM YypoBHe Mopenu OSI®, mpmbOp MOOKIIOYAIOT B COOTBETCTBUM CO CXEMOIA,
NpUBENEHHON Ha puC. 7.3. B ciyyae TecTUpOBaHUS YCTPOMCTB/CeTeli C BO3MOXHOCTbIO MapIIpyTHU3alUu
[P-Tpadmka ucnonb3yercs cxema 7.4.

5 Harmpumep, cetTeBoit KommyTaTop (switch).
4 HanpumMep, MapuipyTusarop (router).
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7.1. Tononorusa

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 7.5. 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;

—  MUCXOOSMIMIT — TecTUpOBaHME HAIpaBJeHMs] OT JIOKAJbHOTO Ipubopa
K OVCTaHIIIOHHOMY;

— BXOOSIIMII — TeCTUPOBAHME HampaBleHMs OT AUCTAHLUMOHHOrO Ipubopa
K JIOKQJIbHOMY.
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8. BapuaHTbl BbINOJIHEHUA TECTUPOBAHUSA

8.1. OpHOHanpaBneHHOEe TeCTUPOBAHUE

OpHOHAIIpaB/IeHHOEe TeCTUPOBAHME MCIOIb3YeTCsT IJISI TOJNyYeHMSI OIHOCTOPOHHMX pe3y/lIbTaTOB IIpU
MpoBegeHuy aHaausa mo meronuke RFC 2544, tecra «BERT», «Y.1564» u «IIpuka3 870».

st moaydyeHus 6ojiee TOUHBIX pe3y/IbTAaTOB IIPU aHaIM3e 3adepikku 1o Mmetoauke RFC 2544, a Takke mpu
TeCTMPOBAHMM B COOTBETCTBMM C peKoMeHpmaiueir Y.1564 u mpoBenmenuu tecta «IIpukas 870» He0O6X0AMMO
UCI0b30BaTh PTP-cuuxponmsauyio (onuyus XPTP).

nopt 16/10G | Rx nopt 1G/10G

[eHepaums > AHanus
Tpaguka Tpaguka
nokanbHblit bepkyt-ETX AMCTaHUMOHHbIN bepkyT-ETX

PucyHok 8.1. Cxema 00HOHANPABAEHHO20 mecma

Ilpu mpoBemeHMM TeCTUPOBAHUS MCIIOAb3yeTcs 2 MpMOOpa: JIOKAIbHbBINA, HAa KOTOPOM IIPOM3BOIMUTCS
HACTpOiiKa mapaMeTpOB aHajau3a, M OMCTAHIMOHHBIN, HaXOMSIIMIICS Ha OPYroM KOHIE KaHajla. Pe3ynbTaTel
TeCTMPOBAHMS 0TOOPAsKAIOTCS Ha SKpaHe JIOKAJIbHOro Mpubopa.

8.1.1. Mpumep TecTMpoBaHUSA

Huske paccMoTpeH MpMMep MCIO/Ab30BaHMS OSHOHAMPaB/I€HHOTO TeCTMPOBAHMS ISl IPOBEIEHMS] TecTa
«BERT» (st TecToB «RFC 2544», «Y.1564», «IIpuka3s 870» MOpsAIOK AeiCTBIUIT aHAJIOTMYeH).
Ha puc. 8.2 npeacTasiieHa TUIIOBAsI CXeMa ITOAK/IIOUeHMsI IPUGOPOB K TECTUPYEMOIL CeTH.

nopt 1G/10G ||

nokaneHbIl bepkyT-ETX aucTaHIMoHHEIH bepkyT-ETX

MAC 1 MAC 2
IP1 P2

PucyHok 8.2. Tunosas cxeMa nOOK0YEHUS

Ha cxeme BBefeHbI cieaymoe 0603HAUeHNS !
— MAC 1 — MAC-anpec nopta 1G/10G noxkaiabHOro mpubopa;
— IP 1 — IP-ampec J1OKaJbHOTO IpPUOOpa;
— MACRI1 — MAC-agpec 1u103a, 6JIMsKaifIero K JIOKaIbHOMY IpUoopy;
—  MAC RN — MAC-agzpec 1u1103a, 6J1MsKaiiIiero K JMCTaHIIMOHHOMY ITpubopy;
— MAC 2 — MAC-anpec nopra 1G/10G gucTaHLIMOHHOTO Ipubopa;
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— IP 2 — IP-ampec aucTaHIMOHHOIO Ipubopa.

[s1 M3MepeHus rmapaMeTpOB KaHajla CBSI3M B HAIIpaBJEHMM OT JIOKAJIbHOIO Mpubopa K OMCTAHIMOHHOMY
Heo0X0OVMO:

1. Yéeoutbcsg, YTO Ha JIOKAJIBHOM M JOUCTAaHLMOHHOM IIpubOpax BO3MOKHO MCIIO/JIb30BaHMe
OIHOHAIIpaBJeHHOro TecTa: B MeHIo «bepkyT-ETX. HacTpoitku» = «YcTaHOBKM mpubopa» = «Omimm»
B CITMCKe OTLINIi JO/HKHA MPUCYTCTBOBATh oniiust XAT.

2. IMogK/IUNTh JIOKAJIbHBIN U AMCTAaHLIMOHHBIN bepkyT-ETX mo cxeme, mpeacTaBaeHHOM Ha puc. 8.2.

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

ITopt — TecTt

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

— BBecTu IP-anpec BpyuHyto (Ipyu 5TOM YHKT MeH10 «DHCP» 10/’)keH HaXOOUTHCS B COCTOSTHUM «BBIKIT»);

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

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

5. Ha noxanpHOM mpubope mnepeitT B MeHI0 «bepkyT-ETX. Usmepenus» = «BERT» = «Hactpoitku» =
«3aroyioBoK» (cM. puc. 8.3). BeibpaThb:

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

IP ITonyu. — IP 2

Ipumeuanue: nnsa noryuenust MAC-ampeca nuo3a Heo6X0IMMO BbITTOMHUTE ARP-3ampoc: rmepeifT K MyHKTY

meH1o «MAC TTonyd.» ¥ HaXXaTh Ha KJIaBUILY F3>.
] Az1000 - B:—— — 06 55
3aronoBok
MNoTor 1

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

IP Omnp. 1/2.16.2,.106

IP NMonya, 172,.16.3.143

NlononHUTensH.
YLAM Braren
HFLS T
HPLS RY -—————--—-
IF ToS 0000b: precedence 0
LIIP BOGG0ABO000

PucyHok 8.3. IkpaH «3a20/1080Kk»
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6. Ha tokasibHOM Ipu6GOpe B COOTBETCTBUM C YKa3aHUSAMM paszesa 20 BHIMOIHUTh HEOOXOIMMbIe HaCTpt‘y":"i"

Tecta «BERT». 3aTem nepeiitu B MeH10 «bepkyT-ETX. IsmepeHusi» = «BERT» 1 Ha>kaTb Ha KJIaBULTY
(«CtapT»).

Ipumeuanue: 1ociie HaxkaTus Ha KiaBumy «CTapT» HAa 3KpaHe JIOKAJIbHOrO Mpubopa MOTYT ITOSIBUTHCS
CJIeyIoNIe COOBIIeHNs :

—  «MpéT nogkiodyeHne K OUCT. IIOPTY ...» — BO3HMKAET Cpas3y II0C/Ie 3aIycka TecTa.

—  «JInuCcTaHLMOHHBIN an60p HeOOCTyIIeH» — BO3HMKaAeT B CJ/iydyade, eC/iM He II0JIy4YM/JI0Cbhb YCTaHOBUTD
coeaqMHeHMe C JMCTAaHIIMMOHHBIM HpI/I60pOM.

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

—  «JIMCTaHIMOHHBIN IIPM6OP 3aHIT» — BO3HMKAET, KOTHA Ha AMCTAHIMOHHOM IIpu6ope yske MPOBOIAUTCI
KaKoi-1mbo TecT.

—  «[uict. BERT 1-rO YpOBHSI HEBO3MOXeH» — BO3HMKaeT IIpU MOIMbITKe NposecTtu TecT «BERT» mepsoro
YDOBHSL.

Hpumeuanue: Ha 3KpaHe AMCTAaHIOMOHHOTO anGOpa BO BpeMs TeCTUPOBaHMA OTO6pa)K8.0TC9[ coob1eHne
«BBITTOJIHSIETCS AMCTAHIIMOHHBINA TECT».

[st M3MepeHusT TapaMeTpPOB KaHajia CBSI3M B HAMpaB/Ie€HMM OT OMCTAHIMOHHOIO Mpubopa K JTOKaIbHOMY
HEeo6X0OVMO:

1. Y6emuTbcst, 4YTO Ha JIOKWIBHOM M [AUCTAaHIMOHHOM MpuOOpax BO3MOXKHO MCIIOJIb30BaHME
OHOHAIIPaBJIEHHOTO TecTa: B MeHIO «BepkyT-ETX. HacTpoiiku» = «YcTaHOBKU Tpubopa» = «Omiumm»
B CIICKe ONIMI OO/KHA MPUCYTCTBOBATD ommins XAT.

2. ITopkmounTthb J1oKanbHbI bepkyT-ETX 1 nucrtanuuoHHBIV BepkyT-ETX 1o cxeme, IpencTaBieHHOM
Ha puc. 8.2.

3. Ha nokanpHOM U Ha [JMUCTAaHUMOHHOM Ipubope mnepeiiTu B MeH0 «bepkyT-ETX. Hacrpoiiku» =
«[TapameTpsl ceTu». BoiOpaTh:

ITopT — TecT

OIHMM U3 MIPUBENEHHBIX HIKE CITOCOO0B YCTaHOBUTH IP-ampec mokanpHOro nmpubopa (IP 1) u IP-ampec
IucTaHoHHoro mpubopa (IP 2):

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

— monyuutb IP-agpec o mporokory DHCP, Bei6paB nyHKT MeHI0 «DHCP» 11 HaskaB Ha KJIaBUIITY iz

(«BKJ1»).
4. Ha noxkajsibHOM Ipu6ope nepeiitTi B MeHI0 «BERT» = «HacTpoitku» = «Toroaorust TecToB». BoibpaTts:
Ouct. IP — IP 2
TecT. moTOK — Bxoasuinit

5. Ha nokanpHOM mipubope mepeiitn B MeHI0 «BepkyT-ETX. Usmepenus» = «BERT» = «HacTpoitku» =
«3aroyioBoK» (cM. puc. 8.3). BeibpaTh:

MAC Ortmp. — MAC 2

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

6. Ha iokasibHOM IIpu60Ope B COOTBETCTBUM C YKa3aHUSAMM paszeta 20 BHITOTHUTb He06X0dMMble HACTPOIIKM

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

(«CTapt»).

Hpumeuanue: IMocjie HaXXaTud Ha K/IaBUITY <<CTapT>> Ha 35KpaHe JIOKAJIbHOTO M AMCTAHLMOHHOIO HpM60pa
ITOABATCA COOﬁI.L[eHI/IH, dHaJIOTM4YHbIe MepeuYncJIeHHbIM Ha C. 24.
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9. Metoauka RFC 2544

Metonuka RFC 2544 ompepgesnseT HaboOp TeCTOB, KOTOpPbIe MCIIOMb3YIOTCSI TIpU OLIEHKE BayKHEMIINUX
XapaKTEPUCTUK CETEBBIX YCTPOMCTB U IPOBEpPKE COOTBETCTBUS IMPELOCTABISIEMbIX YCIYT XapaKTepUCTUKAM,
KOTOpbIe OTOBapuBalOTCI B SLA MexXay oriepaTopamMu CBSI3U U KIVMEHTaMMU.

Bnarogapsi BO3MOKHOCTYM IPOBENEHMS aHaaM3a IPOITYCKHOM CIIOCOGHOCTM, 3aJepsKKM, YPOBHSI TOTEPb
KaIpOB U MpeeabHOlM HArpy3KM, 5Ta METOAMKA B HACTOSIIIEE BPeMS SBJISIETCS CTaHAAPTOM «Ie-(haKkTo» IJIs
OIIeHKM MMpou3BoauTeNbHOCTU Ethernet-ceTeii.

BepkyT-ETX 1103BOJISIET TPOBOAUTD YETHIPE CTAHAAPTHBIX TECTA COTIacHO pekoMeHaausMm RFC 2544.

9.1. AHanu3 NponycKHOM CNOCOBHOCTH

Vi

14 -
MPOH30IIIIA MOTEPSs
Ka/IpoB
V2 <Vl

2-— -

¥ I
No noneITkH

V1, V2 - cKopocTh nepenayy JaHHBIX

PucyHok 9.1. AHanu3 nponyckHol cnocobHocmu

AHanuz nponyckHoli cnoco6Hocmu (Throughput) npogodumcs 0J1s onpedeneHus MaKCUMAIbHO 803MOXCHOL CKOpOCMU
KomMmymauuu 05l Cemeeswlx 31eMeHmos, KOmopole pacnonazaiomcs 6 mpaHcnopmusix cemsx Ethernet.

[TporycKHAas CIOCOOHOCTh — MaKCUMa/IbHas CKOPOCTh Iepefaul JaHHbIX, Ha KOTOPOJ KOIMYeCTBO KaJpoB?,
npomuenmmx yepe3 DUT, paBHO KOJIMYECTBY KaZpOB, OTIIPABIEHHBIX MY C TECTUPYIOIIEro 060pyIOBaHMS.

[Tpu aHanM3e MPOITYCKHOM CITIOCOOHOCTM HEKOTOPOE KOJIMYECTBO MMAKETOB C MMHMMATbHBIM MeSKKaJIPOBbIM
MHTepBaJIoM Iepegaétcs Ha Bxom DUT® (puc. 9.1).

3aTeM MOLCYMTHIBAETCS KOIMUYECTBO MAKETOB, MpuIleAnXx ¢ BbixogHoro nmopra DUT. Eciy oHO oka3biBaeTcs
MeHbIlle KOJMUeCcTBa MepelaHHbIX MTaKeTOB, TO MeKKaJAPOBbIi MHTEPBA YBEIMUMBAETCS U TECT BHITTOTHSIETCS
CHOBA.

Ipu ompemesieHUN IPOITYCKHOM CITOCOGHOCTY UCIIOIb3YEeTCSI MeTO, GMHAPHOTO TOMCKA.

5 TepMI/IHbI «Kagp» " «IMaKeT» B OIIMCaHUAX TeCTOB ABJIAI0TCA CMHOHMMaMU.
¢ B sTtom u nocyeayIommnx OIMCaHUAX TeCTOB BCe PAaCCMOTpPEHHbIe ,HeﬁCTBMH BBITIO/ITHAIOTCA TeCTepOM
dBTOMATUYECKMN.
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9.2. AHanus 3aaepXKKu

Ta

B - <axp ¢ meTkoii

NavKa KaJ[poB
g |
D s ©

] .

sagepakka = Tb - Ta

Tb

PucyHok 9.2. AHanus 3adepxku

AHanu3 3adepycku (Latency) npumersemcs 0 OUEHKU 8peMeHU, KOmopoe HeoOXo0umo Kaopy 0 NPOXOxOeHUsl
0M UCMOYHUKA K NoJyuamesiio U 6038pama K ucxo0Homy anemenmy. Ecnu eenuuuna 3adepiku usmeHsemcs, 3mo
Moxcem npusecmu K hpobieMam 8 pabome cepsucos peaibHoz0 8peMeHU.

Ilpu aHanmM3e 3amepsKKM CHauyajaa OIpefesseTcs MPOIyckHas crocobHocts DUT. 3aTeM pjisi KaxkIoro,
omnpenenéHHoro Mmetoaukoi RFC 2544, pasmepa makeTa Ha COOTBETCTBYIOIE) eMy MaKCUMMaJIbHOV CKOPOCTH
MOChIJIAeTCsI MOTOK KaApoB, aJpecOBAHHBIX MOJyvaTear0. B MakeTbl BCTABJSIOTCSI METKU OMNpeleeHHOTO
dbopmara. Ha mepenaroiieit cTopoHe 3amnucbiBaeTcsl 3HaueHue Ta (BpeMsi, K KOTOPOMY IakeT ¢ MEeTKOI ObLI
MMOJTHOCTBIO TepefaH). Ha mMpMEMHOI CTOpOHe ompefdessieTcsl MeTKa M 3ammcbiBaeTcsl 3HaueHue Tb (Bpemst
Npuéma Irakera ¢ METKOM).

3agepxkka (Latency) — ato pasauiia (Tb — Ta). [To pesysibTaTam aHaaM3a BBIUUCISIETCS CPeqHSIS 3alepsKKa.

9.3. AHanu3 ypoBHS NoTepb Kaapos

100%
11 -

norepu — X%

90%
24 - >
notepu — X,%

V_J‘ ’ T e

Y B
HOMEP TIOTIBITKH

X%, X,% — moTepH IpH COOTBETCTBYIONIEH HArpy3ke

PucyHok 9.3. AHanu3 yposHs nomeps Kadpos
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AHanu3s ypoena nomeps kadpoe (Frame Loss Rate) Heob6xodum 0Jis nposepku cnocobHocmu cemu noddepicueants
npuJIoXeHUs, Komopole pabomaiom 6 peaibHom eépemeHu (6e3 803MOMHOCIMU NOBMOPHOL nepedauu), mak Kax
601bLI0TI NPOYEHM nomeps Kadpos npueedém K yXyouleHurw Kauecmea cepeucd.

AHaMM3 ypOBHS TMOTEPH IMO3BOJISIET PACCUMUTATh IIPOIIEHT KaJApPOB, KOTOPbIe He ObLIM IepelaHbl CeTEBBIM
371eMEeHTOM IIPU MOCTOSIHHO Harpyske M3-3a HeJoCTaTKa alnapaTHbIX pecypcoB.

IIpn aHanuse ypoBHS MoTepb KaapoB Ha Bxod DUT Ha ompenenéHHOM CKOPOCTM MOCBHIIAETCS HEKOTOpoe
KOJINYeCTBO KaapoB (input count) u MOACYUTHIBAETCS KOTMUECTBO MAKeTOB, MPUILEAIINX C BBIXOJHOTO MOPTa
DUT (output count).

VpoBeHb MOTEPD KAZAPOB PACCUNTHIBAETCS 110 hopMyJie:

100 x (input count — output count)
(input count)

IMepBas moOMbBITKA OO/DKHA OCYIIECTBJASITHCS Ha CKOPOCTM, MAKCUMAaUIbHOWN [JiSI HAHHOTO COeAMHEeHMUS.
Cnenyromias IMOMbITKA OO/DKHA ITPOXOAMTH Ha CKOPOCTM, cocTaBigwiiein 90 % OT MaKCMMalbHOM, 3aTeM
Ha CKOpOCTH, coctasisiomeit 80 % OoT MakCMMaIbHOVi. VICIbITaHMS TIOBTOPSIIOT, YMEHbBILAsl CKOPOCTh TECTOBOTO
moToka Ha 10 % (BO3MOXXeH APYroi miar), IO TeX IOop, ITOKa B ABYX ITOIBITKAX IMOAPSA He OyIeT MOTepsHO

HM OOHOTO Kaapa.

9.4. AHanu3 npeaenbHOM Harpysku

nayka Kajapos

|-
l__ -

I Ty

1 kaap moTepsH

KOJI-BO KA/IpOB B ITAYKE
YMEHBIIAETCH ) O 2@ ! .

] > || |p%eY H1Ineiid
2-- - I\@ -~ @I ----

- Beg|

3R 8
NnoTePL HET @"QGS(-G‘:‘;I

[

Y
Ne noneiTkx

PucyHok 9.4. AHanu3 npedenbHol Hazpy3Kku

AHanu3 npedenvHotli Haepysku (Back-to-back) noseonsem oyeHums 8pems, 8 meueHue KOMopoz0 yCmpolicmeo
CnNpasnsiemcst ¢ MakCuUMAanbHol Hazpy3Koli.

IIpy aHanM3e HepaBHOMEPHOCTM Ilepemauy maHHbBIX Ha Bxoa DUT oTchutaeTcs HEKOTOPOE KOJIMYECTBO
KaJipoB C MMHMMa/JIbHOM MeXXKaApOBOJ 3aiepsKKOi M MOACUYUTHIBAETCS KOJMUYECTBO IMakeToB ¢ Bbixoga DUT.
Ecniu oHO oOKasbiBaeTCsl paBHBIM KOJMYECTBY OTHpPaB/JeHHBIX KagpoB, TO TeCT 3akaHuuBaeTcs. Eciau
’Ke KOJIMYeCTBO TakeTOB Ha Bbixojie DUT MeHbllle uucia OTIPaBAe€HHBIX, TO BpeMsI YMeHbIIAeTCs U TeCT

ITOBTOPSIETCS.
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10. RFC 2544. NoaroTtoBKa K NpoBeAeHUI0 aHaNu3a

10.1. OcHOBHble NapaMeTpbl 3aroso0BKa

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

E= 100 — - 17:18

3aronoBok

4
MAC otnp. 00:21:CE:08:00:01
MAC nmonyu, 00:;21:CE;08:00:02
IP otnp. 192,168.1.1
IP nonyu, 192,168.2.2

JononHUTensHo
YLAM Brikn
HPLS Brikn
IF ToS 0000b: prec, 0: TTL B4
IDP B0 B0
2 3 4

PucyHok 10.1. MeHto «3a20/1080K»

YpoBeHb Br160p ypoBHs Mmogeny OSI, Ha KOTOpOM GYAeT MpOBOAUTbLCSA TecT (cM. pasmen 10.1.1)
MAC Ormp. MAC-azpec oTIipaBuUTeNS

MAC Tlosyu. MAC-azpec noysyvaTtesst

IP OTmp. IP-ampec oTmpaBuUTENIS

IP IMomyy. [P-agpec nomyyaresns

IMpu 3aganny MAC-agpecoB HEOOXOIMMO YUMUTHIBATH CJIeAYIOIIEe:

B KauecTBe MAC-anpeca orpaBuTes ykasbiBaeTcst MAC-anmpec uHTepdeiica MCTOUHMKA;

eC/I MCTOUYHMK U TIONy4yaTesab COeAVHEHbl HAIpsMYylo, 6e3 MPOMesKYyTOUHBIX MapUIpyTU3aTOPOB,
B KauecTBe MAC-azapeca romyuatesis ykassiBaeTcsi MAC-aznpec nHTepderica nmomyvaTesns;

ecJI MeKIy VICTOYHVKOM U TT0JTy4YaTesieM CYIIeCTBYeT XOTS Obl OOUMH MapuIpyTH3aTop, B KaUecTBe
MAC-agpeca monydaTenss Heo6XoaMMo YKa3aTb MAC-aapec Ommkaifiiero K MCTOYHUKY
MapuipyTm3saropa.

CyliecTByeT BO3MOXHOCTbh aBTOMaTHU4UeCcKoi noactaHoBku MAC- u IP-anpecos:

IIPY Ha’KaTUM Ha KJIaBUILY F1 (ipu BeI6OpE «MAC OTmp.» uau «MAC Iosyd.») BMECTO TEKYILETO

MAC-agpeca 6ymer mnomcraBieH MAC-ampec Tmopra A, 3afaHHbII B MeHIO «IlapaMeTpsl
uHTEepGhECcoB»;

[IpY HaKaTuUM Ha KJIaBUINY F (mpu BBIGOpE «IP OTmop.» wim «IP Ilomyd.») BMECTO TEKYIIEro
IP-ampeca 6ymert roacTasiieH IP-agpec mopTa A, 3alaHHbI B MeHIO «[lapaMeTphl ceTun»;

NpY HaXaTUM Ha KIaBUILY i (mpu BbIGOpe «MAC Ilonyu.») 6ymeTr mpoBenén ARP-sampoc.

B pesynbTaTe 3ampoca BMecTo Tekyiiero MAC-anpeca nosnyuaTens 6ymeT moacrasied MAC-aapec,
COOTBETCTBYIOIINIT IP-ampecy mosyyaTeris.

Takke Ha 5KpaHe 0TOGPAsKAIOTCS 3HAUEHMS TTapaMeTPOB, 3a7jaBaeMble B MEHIO «3aroI0BOK (IOIL.)».

29



10.1.1. YpoBeHb

B mose «YpoBeHb» BbIOMpAETCS OOMH U3 TPEX ypoBHei Momenu OSI, Ha KOTOPOM OYAET BBITOIHSITHCS
TeCTUpPOBaHUE:

— «2» (MAC, kaHaJbHBbI/i ypOBEHb) — K TECTOBBIM JaHHBIM mobaBisieTcss Ethernet-3arosioBok.
Ucnionb3yerca LIS a”anmsa ceTeil, copepXXaluX KOMMYTaTOPbI (ycTpoiicTsa,
paboTalolue Ha BTOpoM ypoBHe mogenu OSI).

—  «3» (IP, ceTeBOi1 YpOBEHb) — TECTOBBIE JaHHbIEe MOMemaKTcs B [P-naker, a 3aTem B Ethernet-kaap.
Ucnonb3yeTcs Oas aHanu3a ceTeil, cogepkaliyux KOMMYTaTOPbl M MapuIpyTU3aTopbl (YCTPOICTBA,
paboTarolnye Ha KaHaJIbHOM ¥ CEeTeBOM YPOBHSIX).

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

10.2. JononHuTeNnbHbIe NapaMeTpbl 3aroJI0OBKa

Ea 100 — - 12:38

Saronoceok {gon.)

Auto—ARP ATy

Ethertype 0800

YLAM
FMPLS
IF

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

Brrn Brn

Pucyrok 10.2. Mento «3az20n1080k (0on.)»

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

Ethertype Homep npoTokosa ceTeBOro ypoBHS

VLAN [Tepexop B MmeHI0 «VLAN» (cm. pasgen 10.2.3)

MPLS [Tepexop, B8 MeHIO «CTek MeTOK» (cM. pa3zen 10.2.4)

1P [Tepexop B meHm0 «IP» (cm. pasmen 10.2.1)

UDP ITepexon B meHto «UDP» (cm. pasmen 10.2.2)

F1

[Tpy HaxkaTuM Ha KIaBUILY (ipu BeI6GOPE «VLAN») B KauecTBe HacTpoek VLAN 6ymyT aBTOMaTHUeCKU
MO CTaBJIEHbI HACTPOVIKY, 3alaHHbIe B MeHIO «I[TapameTpsl uHTEpdeiicoB» = «VLAN» mjis mopra A.

F1

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

TIOJICTaBJIEHbl HACTPOJKM, 3aJaHHbIe B MeHI0 «IlapameTpsl uHTepdeiicoB» = «MPLS» nys mopra A.
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10.2.1. Hacrpoiika IP

. 100 — - 12 39

3aronoeok {pgon.)

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

PucyHok 10.3. Hacmpotika IP

[P-tipoTokon

Homep mpoTokosia TPaHCIIOPTHOTO YPOBHS [JIsI MOACTAaHOBKM B IoJyie «Protocol»
(cm. puc. 35.1).

TTL

Bpems skm3HM makeTa A1 oacTaHoBKY B niosie «TTL» (cm. puc. 35.1).

IP DiffServ

ITosBosnsier BbIOpaTh Mojis Precedence u ToS («<PREC+TOS») wim mose DSCP
(«DSCP») pmna 3amaHus Kinacca OOCHYykKMBaHMSI TpauKa OT PpPasJIMUHbBIX
npunoxxeHui. OnucaHue 1oJjei npeCcTaBlIeHo HIKe.

Precedence

ITone, KOTOpoe yKasblBaeT NPUOPUTET KaApa. BO3MOXHO BOCeMb 3HaUYeHUIA
npuopurera kKagpa B coorBerctBumM ¢ RFC 791 [1]. OrmpaButens MOXeT
YCTaHOBUTD B 3TOM I10J1e J1060e 3HaueHue 13 1ab. 33.2.

ToS

ITone, KoTopoe ompenenser Tui obcayskuBauusti [P-makera (Type of Service).
OTmpaBuUTeNb MOXKET YCTAaHOBUTb B 3TOM II0oJie Jilo60e 3HaueHue u3 Tabi. 33.3,
pykoBoacTBYysich MeToaukoit RFC 1349 [2]. Takke BO3MOXKHO YCTaHOBUTBD JIIOOYIO
IPYIyI0O KOMOWHAUMIO U3 4-X OUT B COOTBETCTBMM C HACTPOIKAMMU
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
MpeACcTaBaeHo B Tabu. 33.4. Magmme 2 6MTa UCIIOb3YIOTCS TpoToKoysioM TCP myst
nepenauy yHGOpMaUuy o Ieperpyskax u onmucaHsl B Tab. 33.5.

10.2.2. Hactpoiika UDP

EaE 100 — - 12:39

Saronoeok {gon.)

60000
UDP dst 50000

PucyHok 10.4. Hacmpoiika UDP

UDP src

Homep UDP-nopTta oTrpaBuTest

UDP dst

Homep UDP-niopTa nonyuarens
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10.2.3. Hactpoika VLAN

Bl — — - 01:28

YLAN
VLAN b

ID 4095
Mpuoputer ©

ID 4094
Mpuoputer ©

ID 4093
Mpuoputer ©

Brkn 1 2 3

PucyHok 10.5. Merro «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 moka3biBaer,
YTO MAHHBIA Kaap He Hecér mHopmaumuu o VLAN, a comepXuT MHGOPMAILMIO TOJIBKO
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.

[Ipuopuret

[Mose, KoTopoe ompexenseT npuoputeT Tpaduka. CymecTByeT 8 3HaueHmit mpuopureta ([9]),
COOTBETCTBYE MEXKIY ITPUOPUTETOM M TUIIOM TpadmKa IMpeICcTaBIeHo B Tabs. 33.1.

10.2.4. 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 10.6. MeHto «Cmek Mmemok»

Kos-Bo MmeTOK

Br160op konmmuecTBa MeTOK (1-3, Boiki)

MeTtka 3HaueHNue MeTKU
MPLS COS Knacc o6cmy>kmuBaHMs IakeTa
TTL BpeMms XM3HM MTaKeTa C METKOJ
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10.3. Bbi6bop pasmepa kappa

EE — SE — —40dBmm 01:33
Kagpw

64  Bkn
2 128 Brn
3 256 Brn
4 512 Brn
5% 1024 Bkn
6 1280 Bkn
7 1518 Bkn
& 64 Brrn

Brn Brirn Mo ymomaHumn

PucyHok 10.7. MeHro «Kadpbi»
Pasmepbl eperaBaeMbIX KapoB MOXKHO 3a71aTh IBYMSI CITOCOGaMU:

1. BeiOpaTh cTaHAapTHbIEe pa3Mepbl B COOTBETCTBUM ¢ MeTogukoit RFC 2544 (xmaBuina i

(«ITo ymouaHuio»)): 64, 128, 256, 512, 1024, 1280, 1518 Gaiit. IIpy 5TOM MMeeTCS BO3MOKHOCTb
IOIOJIHUTEIBHO 3a7aTh OAMH KaAp IIPOU3BOJbHOIO pa3mepa.

2. BBecTn pa3mepsl KaJpOB BPYYHYIO.

Ipumeuanue: pasmep Kajipa He TO/DKEH ObITh MeHbIIe 64 6aiiT U He NOo/KeH mpeBbimaTh 9600 6aiiT.

10.4. HacTpoiika napamMeTpoB TeCToB

3agaTh 3HAUYEHUS mapaMeTpOB TeCTMPOBAHMSA IJIsd IIPOBEOEHMS aHa/IM3a MOXKHO IBYMS criocobamu:

1. BeibpaTh cTaHZapTHbIE HACTPOMKM B COOTBETCTBMM C MeToaukoil RFC 2544: meHwo «RFC-2544» =

F4

«HacTpoiikn», K1aBuima («ITo ymouaHUIO»).

2. [IpoBecTn HACTPOIKY BPYUHYIO B COOTBETCTBUM C YKazaHusamu pasgenos 10.4.1-10.4.5.

1t OmTMMM3aIMy CKOPOCTU U MOBbINIeHMs 3(PheKTUBHOCTM ITPOBeIeHNS aHaau3a B mpubope bepkyT-ETX
MpeIyCMOTPEHAa BO3MOKHOCTbh M3MEHEHMSI CTAHIAPTHBIX (OIpenenéHHbIX MeTonukoit RFC 2544) 3HaueHuit
rapaMmeTpoB TeCTOB.

B coorBercTBUM ¢ pekomeHpairueii RFC 2544 pe3ynbTaThl TECTOB IPEACTAB/SIIOTCS B TaGIMUHOI
u rpaduueckoii popMax.
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10.4.1. NMapameTpbl Tecta «MponyckHas cnocoO6HOCTb»

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

fla
Harpyzka (L1} 100 %
MpoGa.c 5

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

HeT la

PucyHok 10.8. Hacmpolika napamempos mecma

BeIno/HATH BximioueHne/OTKII0UEHNE aHAJM3A ITPOITYCKHOM CITOCOOHOCTM.

Harpyska (L1) 3Hauenue ¢msmueckoit (L1) ckopocTu B mpoueHTax ( F1 ), B K6UT/C ( i ) wun
B Mbut/c ( i ).

ITpoba, c Ilepuon, BpemMeHM, B TeueHMe KOTOPOTO BBIMNOMHSIETCS Ipoba sl KaskOoro

3aJaHHOTO B HACTpOViKax pasmepa Kazpa (1-3600 c).

Paspemenue, %

Paspelrenye, ¢ KOTOPbIM OyIET IMTPOMU3BOANTDHCS IOUCK IMPOITYCKHO CITOCOOHOCTH.
BosmokHsie 3Havenus: 10, 1, 0,1, 0,01, 0,001, 0,0001. HaumeHblllee 3HaUeHUE
paspenieHns] COOTBETCTBYET HAMOOJIbIIEI TOYHOCTM M3MEPEHMS] IPOITYCKHOIA
CIIOCOGHOCTM KaHala M HauboJIbllIeMy BpeMeHM TecTa.

[Topor nioteps, %

ITopor momyctumbix motepb (0-10 %). Eciu KOMMYeCTBO TNPUHSTBHIX ITAKETOB
OKasbIBAeTCSl MEHbIlle KOJMYeCTBa IlepelaHHbIX Ha BeJIUUYMHY OOIYCTUMOIO
[0pora MnoTepb, TECT CUNTAETCS POIIAEHHBIM.

10.4.2. NapameTpsbl TecTa «3apepxKa»

I — ER - —27.4dBm__ 06:46

Sapepxka
HacTporkK

fla
Kon-Bo npo6 10

MpoBa.c 5
Harpysku (L1)

Het la

Pucyrok 10.9. Hacmpolika napamempos mecma

BpInmomHATD BriioueHne/OTK/II0UEHME aHAIK3a 3aePKKY Iepefauyl JaHHbIX.

Kos-Bo po6 KonumuecTBO MOBTOpEHMIT TeCTa /i1 KasKOro 3aJaHHOTO pa3mMepa Kajapa.

ITpoba, c IMepuoa BpeMeH!, B TeUEHYE KOTOPOTO BBITTOHSETCS Mpoba it Kaskaoro 3aJaHHOTO
B HacTpoJikax pa3dmepa Kaapa (1-3600 c).

Harpysku (L1) IMepexop B MeH0 «Harpysku (L1)».
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I —— EE — —27.4dBm 0G6:47
Harpyzkm (L1)
BpyuHye
684 Gaiat 10 MG/ c
128 Ganwt 10 MG/ c
256 Galt 10 MG/ c
512 Gant 10 MG/ c
1024 Gant 10 MG/ c
1280 Gant 10 MG/ c
1518 Gant 10 MG/
684 Galt 100 #
Mpon, cnoc, BpyqHy

PucyHok 10.10. Mento «Haepy3ku (L1)»

HcTouHMK Ipu BBIGOPE «IIpom.croc.» ( F ) TeCT «3aZepKKa» OymeT MPOXOAUTh IIPU 3HAUEHUM

Harpysku, IoJIyueHHOM B pe3yibTaTe TecTa «IIporyckHast crioco6HOCTh». [Ipu BeiGOpE

«BpyuHyio» ( = ) IpK TIPOBe@eHUY TecTa OYAYT UCIIOAb30BaHbI 3HAUEHNS, 3aJaHHbIe
10JIb30BaTe/eM

10.4.3. NMapameTpbl Tecta «MoTepu Kapapos»

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

PucyHok 10.11. Hacmpolika napamempos mecma

BoIMOMHATD BrirtoueHne/OTK/II0UEHNE aHATM3a YPOBHS MTOTEPh Mepefaun.

[Tpoba, ¢ [lepuopn BpeMeHU, B TeUeHMe KOTOPOTO BBITIOJHSIETCS Tpoba ISl KaxkIoro
3a[JaHHOTO0 B HAaCTpoOliKax pasMmepa Kagpa (1-3600 c).

Kosi-Bo 1iaros KonnuecTBo 11aroB M3MeHeHUs HaTPy3Ku.

ITons «HauanpHasa Harpyska (L1)» m «koHeuHass Harpyska (L1)» Mo3BOMSIIOT 3amaTh OMaria3oH 3HAYEHUIA
Harpy3ku, Ha KOTOpPO¥ OyJeT MpOBOAUTHCS aHAIM3 YPOBHS TOTepb. 3HaueHus: ¢usmueckoir (L1) ckopocTtu

33a10TCS B IpOILeHTax ( F1 ), B KOUT/C ( e ) uiu B M6uT/C ( il ).
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10.4.4. Napametpsl Tecta «l[peaenbHan Harpyska»

I — ER — —27 .4dBm

06 49

MNpepensHan Harpyska
Hactporkm

Bunonmarte 1]

Kon—Bo npo6 10
MpoGa.c 20

Harpyskm (L1}

HeT la

Pucyrok 10.12. Hacmpolika napamempos mecma

BeIno/HATH BritoueHne/OTKIIIOUEHME aHA/IM3a [IpeebHOI Harpy3Ku.

Kos-Bo mpo6 KosnnyecTBO MOBTOPEHMIT TecTa [j151 KasKA0T0 3aJaHHOIO B HACTPOIIKax pasmMepa Kagpa.

ITpoba, c [lepuop BpeMeHU, B TeueHMe KOTOPOTO BHITIOMHSIETCS ITpoba JIsl KaXKIOoro 3aJaHHOTO
B HaCTpoJikax pasmepa kazpa (2-3600 c).

Harpysku (L1) [Tepexop B MeH10 «Harpysku (L1)» (cm. puc. 10.10).

10.4.5. lononHuTENbHbIE HACTPOIKH

I —— EER — =27 .4dBm

06 51

AononHHUTensHO

7000

OgyueHme. . Mmc 100

PucyHok 10.13. MeHto «[JononHumensHo»

NuTepsan, mc

Bpems Mesky OKOHUaHMeM OHO# MPOoObI 1 OTIIPaBKOI 00yUaIoNiero Kaapa’.

O6yueHne, Mc

Bpems, uepe3 KOTOpOe HAUHETCS

006yJalomiero Kaapa.

TeCTUMpOBaHNe

nmocjie OTIIpaBKU

CornacHo metomuke RFC 2544, unteppan cocrasasier 7000 mc (2000 Mc OTBOAMTCS Ha IOJydeHMe
0CTaTOYHBIX KafgpoB, 5000 Mc — Ha pecTabMIM3aIINI0 TECTUPYEMOTO YCTPOIICTBA), a o6yueHne — 2000 mc.

[Monb30BaTenb MOXeT 3aJaBaTh MPOU3BOJbHbIE 3HAUEeHUS MHTepBana B npenenax ot 100 mo 10 000 mc,
BeMuMHa 060yueHus He No/KHA 66ITh MeHbIe 100 mc u mpeBbimath 10 000 mc.

" Ompeenedye TepMHa «06y4aronyii Kaap» MPUBENEHO B [JIOCCAPUMA.
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11. RFC 2544. lNpoBepeHue aHanusa

Ilnist 3arrycka TecToB 1o MeToauke RFC 2544 Heobxomymo nepeiiTu B MeHI0 «RFC2544» 1 HaskaTh Ha KJIaBUIITY

F1" («Crapr»). TIpu 3T0M Gy/ayT POBE/IEHBI BCe BHIGPAHHBIE TECTBL.

HOns BbI60pO‘-IHOI‘0 BBITNIOJIHEHMS TeCTOB HEO6XOJII/IMO HEpEVITI/I B MEHIO KOHKPETHOIO TeCTa M HaXaTb

Ha KJIaBUIILY ) («CtapT»).

11.1. NMponyckHasa cnocobHoCTb. Pe3ynbTaTbl aHanusa

E=d 100G 5SE - —2.0dBm__ 04:04

MponyckHana cnocoBHOCTL

Kagpp Harp.¥% M&/c L2 Tect
76 100,00 /916,666 [oToBo
128 100,00 8648.,648 [loToBo
256 100,00 927°5,.362 TloToBo
512 100,00 9624,061 ToToBo
1024 100,00 9808,429 TloToBo
1280 100,00 9846,15%4 TloToBo
1518 100,00 9869,961 TloToBo

Crapt ["paduir MEAz L3 Coxp,/2arp,

PucyHok 11.1. Peaynomamel mecma: mabauya

PesynbTaThl TECTa OTOOPAKAIOTCS B TAOJMUHOM BUJIE: pasMep Kajpa (B 6aiiTax), 3HaUeHMe HArpy3Ku (B %),

3HAUeHNe MPOIYCKHOI CIIOCOGHOCTY, IOYYEHHOe B pesyibTaTe aHaau3a. IIpu HAKATMM HA KIABUILy o

MIPOVICXOIUT TIEPECUET IMOJIe3HO COCTABIISAIONIEl TPOITYCKHOM CITIOCOOHOCTM B COOTBETCTBUM C OTIPeeIEHHBIM
ypoBHeM (M6uT/c L2, M6ut/c L3, M6uT/c L4):

—  KaHaIbHBI ypoBeHb (M6UT/C L2): yunTsiBaeTcs TonbKo pazmep Ethernet-kagpa (Bkimtouast CRC);

— cereBoit ypoBeHb (Mout/c L3): yuntbiBaercs pasmep Ethernet-kagpa 6e3 CRC, Ethernet-3arososka,
VLAN- 1 MPLS-meTOK;

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

st nepexoga K I‘pad)l/[‘-IECKOMY MnpeacTaBJ€HNIO pPe3yJbTaTOB TEeCTUPOBAHUSA HEO6X0,Z[I/IMO Ha>XXaTb
F2

Ha KJIaBUIIY («['pacpuk»).
EEZd 10G SR - -2.1dBm  04:04
ME /= MponyckHaa cnocofHocTE
LI« e e v v e e et et et e e e et e e e e e e e e e e
Sooof---.. _N B -0 P TN A | e X3 e E T
= s s
L = = = =
— = = = = = =
— — — — = =
goanp.. ... alb ] dA2 A
ey ] ] ] ] = =
o ey e ey ey [} [}
= o o o o e e
L] =L =L =L =L [ [
danil-.-.- el T = B - N e i Y = O = T
=" =" =" =" T T
[ 2l 2l
rn [du) L - oo
[u] =t [un] [ ] — [un] (L]
2000 =l RO P 3 PP = P [0 SO [ 7 RO '8 B ) U
(] Ly (] [ay] [y L ==
o] =T [ ] =t [ay] — [ ]
K] =t Ly [hy] — (] —
— [uu] =r (=] - [ay] [an]
76 1zs 256 Slz  lod 180 1518
pazmep Kagpa.b
Tafnuua Buia

PucyHok 11.2. Pesynsmamsl mecma: 2pagux
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IIpy HaxkaTUM Ha KIABUIITY & («<Bupa») TpoOMCXOOMUT TMepeKIloueHne MexXOy ABYMs BapuaHTaMu
rpacdhuuecKkoro mpeacTaBieHs pe3y/ibTaTOB TeCTUPOBAHMS:

1. MakcumanbHOe 3HaueHue IO OCM Y COOTBETCTBYET MAaKCMMAaJIbHOM CKOPOCTM coenviHeHwus. IlycTbie
CTONGIBI OTOOPAXKAIOT MAKCUMAbHOE TEOPETUYECKOE 3HAUEHYE ITPOITYCKHOI CTTIOCOGHOCTH.

2. MakcuMaibHOe 3HaueHue 1Mo ocu Y COOTBETCTBYET MAaKCUMAa/JbHOMY M3MEPEHHOMY 3HAUYeHUIO
MIPOITYCKHO CITOCOOHOCTM.

ITo ocu X B 0601X cIy4asix OT/IOXKeHbl 3HaUeHMsl, COOTBETCTBYIOLIMe pa3mMepy Kajpa.
Ha 3amosiHeHHBIX CTOJIOIAX IYarpaMMbl OTOOpaskaeTCs MTOYYEHHOE B pe3y/bTaTe TECTMPOBAHMS 3HAUEHE
MIPOITYCKHOJi CITOCOOHOCTH B KaJIp/C U B MPOLIEHTaX OTHOCUTEIbHO 3aJaHHOM HAarpy3Ku.

11.2. 3apepkka pacnpocrTpaHeHus. PesynbTatbl aHanusa

EEd 106G 5E - —2.0dBm_ 03:58

3agepxKa
Kagp Harp.#% Bpema mc TecT
6 100,00 0.001 TloToBO
128 100,00 0,001 TloToBO
256 100,00 0,001 TloToBO
512 100,00 0,001 TloToBO
1024 100,00 0,001 TloToBO
1280 100,00 0,001 TloToBO
1518 100,00 0,001 TloToBO

Crapt =ETET Coxp, 2arp,

PucyHok 11.3. Pe3ynsmamsl mecma: mabauya

Tabnuiia MMoKa3bIBaeT CpeHee 3HAUEeHMe 3aePsKKY (B MC) IJIsl KaskAOTro 3aJaHHOTO B HACTPOJKaxX pazmMepa
KaJpa OaHHBIX ¥ COOTBETCTBYIOIee eMy 3HaUeHMe MPOITyCKHO CIIoCOGHOCTH (B %), TTOTyUeHHOEe B pe3yjbTaTe
TecTa «IIpormycKHas ClIOCOOGHOCTb».

EEd 106G SE — —2.0dBm 03 D8

EaEPRS T JanepwKa
L T P

L1 = | S P

L = | P

L

L =

poip—1L 1 T 1 T 1 [ 1 [ 1 [ 1 []

1 76 128 256 Giz 1024 1280 1518
pazmep Kagpa.b

Tatnuya

PucyHok 11.4. Pesynsmamsl mecma: 2pagux

Ha gmarpamme [/ Kask@Oro pasMepa Kaapa OTOOpakaeTcsl CToj6ell, BbICOTAa KOTOPOrO COOTBETCTBYET
CpefiHeMY 3HAUEHMIO 3a€P5KKM (B MC).
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11.3. YpoBeHb notepb Kaapos. Pesynbrathl aHanusa

EZd 10G SR — —2.0dBm  04:00
MoTepn ragpobB

Kagp Harp.®% TlloTepn X

76 100,00 0, 0000
128 100,00 0, 0000
256 100,00 0, 0000
b1z 100,00 0, 0000
1024 100,00 0, 0000
1280 100,00 0, 0000
1518 100,00 0, 0000

Crapt ["paduir MEsz L2 Coxp,/2arp,

PucyHok 11.5. Pe3ynsmamel mecma: mabauya

B Tabmuiie mjis Kaxkmoro pasmepa mnakera (B 6aiiTax) ¥ COOTBeTCTBYIOIIEN HArpy3ku (B %) oTobpaskaeTcs

3HaUeHlMe YPOBHS MoTepb. IIpy HaskaTUM HA KIABUILY i MIPOMCXOAUT TIEPECUET TOJIE3HON COCTaBIISIONIEN
3HaueHus [IOTepPb B COOTBETCTBUM C OIpeIeIEHHbIM ypoBHeM (MouT/c L2, M6ut/c L3, M6ut/c L4):

—  KaHaJIbHbINA ypoBeHb (M6uT/c L2): yunuThiBaeTcs TOJabKO pasmep Ethernet-kampa (Bkirouast CRC);

— ceTreBoit ypoBeHb (MouT/c L3): yuntsiBaetcs pasmep Ethernet-kagpa 6e3 CRC, Ethernet-3arosioBxa,
VLAN- 1 MPLS-meTOK;

— TpaHCHOpPTHBI ypoBeHb (MOuT/c L4): yunteiBaetcsspasmep Ethernet-kampa 6e3 CRC, Ethernet-
u IP-3aronoBka, VLAN- 1 MPLS-meTOK.
E=Zd 10G SR - —2.0dBm_ 04:01

noTepu . & MoTepu Kagpos
100 e e e e e e e e —

an
L
L
-1
S0

40
an
20
in

0 10 @0 3o 40 S0 &# 70 &0 @0 100
Harpyska,

Tabnuua Nerenpa

PucyHok 11.6. Pezynsmamel mecma: 2paguk

Ha rpaduke ms1 KaXXnoro ykasaHHOTO B HaCTpoOiikax pa3Mepa Kajipa IoKka3aHa 3aBUCUMMOCTb YPOBHS IIOTePhb
KaZpoB (B %) OT Harpy3ku (B %).
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11.4. NpepenbHasn Harpyska. PesynbTarbl aHanusa

Ed 106G 5RE — —2,.0dBm  04:01
MNpepensHan Harpyska
Kagpp Harp.¥% Bpema c¢ Tect

26 100 _ 000 5,00 TloToBO
128 100,000 5,00 TloToBO
2568 100,000 5,00 TloToBO
512 100,000 5,00 TloToBO
1024 100,000 5,00 TloToBO
1280 100,000 5,00 TloToBO
1518 100,000 5,00 TloToBO

Crapt ["paduir Kagpr Coxp,/2arp,

PucyHok 11.7. Peaynsmamel mecma: mabauuya

B Ta6nuile 111 KaXKIOTo pasMepa MmakeTa 0To6pakaeTcsl 3alaHHasl B HACTPOIIKaxX TecTa HarpysKa M Bpems,
B TEUEHME KOTOPOTO YCTPOIMCTBO CIIPAB/SETCS ¢ MAaKCUMMAaJIbHOIM Harpyskoii. Eciiv BpeMsi, B TedeHue KOTOPOTO
TECTUPYEMOE YCTPOMCTBO BBIAEPKMBAeT MaKCUMAajbHYI0 HAarpysKy, ONpeme/lUTh He yOaJoCh, B CTOJOIE
COCTOSIHMA TeCTa BhIBOAUTCA «OmmbKar», a B cTonbie «BpeMs, ¢» — MPOYepKIu.

IIpu HaxkaTUM Ha KJIABUITY = («Kagpbi») BMecTo cTob1a «Bpems, c» oTo6paskaeTcs cronbern «Kaapbi»,

B KOTOPOM IIpeaCTaBJI€HO KOJIMYEeCTBO KaapOB, IIepeJaHHbIX 3a BpeMs TeECTUPOBaHMSI.

EEd 10G SR - —2.0dBm  04:02
EPEMA, C MpegencHan Harpyska
Bl e I e TETT o TETE s T e
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b - 4 - b e e s
[« N [« N [« N =l
= = = = o o o
o o L L+ = =3 =3
0| T ol T - O ) [ - S = R = P I EE R
" 2 2
- =t [An) -
[up] (o] = o = =T -
w — [Rpl [np] [nn] — =t
[ | [ RPN I (i) PR | D ' ) SO [ ) AR "8 PO 1 /) P
=t =t [n] [RE) [wn] L) Lo
= — [du] [ [Tu) — Lo
L (5] [ - [ p] [uu] —
w =t [n] — L =t =t
YT e 1ms  2e  Biz Lid 1280 I5DB
pazmep Kagpa.b
Tatnuya

PucyHok 11.8. Pesynsmamsl mecma: 2pagux

Ha ayiarpaMme OJjisi KaXXJgoro 3aJaHHOIO pa3Mepa Kazpa OTO6pa)KaeTC${ CTOJ'[6€L[, BbBICOTA KOTOpPOIoO
COOTBETCTBYET BpEMEHH, B Te€UYeHEe KOTOPOro yCTpOVICTBO CIIPABJISIJIIOCH C npe/:[eanoﬁ HHI‘pySKOVI.
Ha CTOJI6I.[3.X ayiarpaMmbl OT06pa)KaETC$I KOJINYeCTBO ITaKEeTOB, ITepedaHHbIX 3a BpeMs TeCTMPOBAHMAI.

11.5. CoxpaHeHue pe3ynbTaToOB U3MEPEHUIA

B pesxkxume TectoB 1o meronyuke RFC 2544 mpu HaKaTuy Ha KIaBUITY B («Coxp./3arp.») TPOUCXOAUT

repexoj, B MEHIO, B KOTOPOM BO3MOXEH BbIBOZ, MH(MOOPMAaILIVY O COXPAaHEHHBIX M3MEPEeHUSX ( F1 ), COXpaHeHue

pe3yJbTaTOB U MapaMeTpPOB TECTOB ( 2 ), a Takke 3arpyska ( i ) wnu ypanenue ( B ) COXpaHEHHBIX

pe3ylIbTaTOB U IMapaMeTPOB U3MEPEHMIA.
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12.Y.1564

OcHOBHOJI 3amaueii mnpu TectupoBauuyu Ethernet-cereil sBisieTcsl ompeme/ieHNe COOTBETCTBUS
MpeqoCTaBISIeMbIX YCJIYT (Hampumep, BuUmeo, TeaedOHMUM, 3JEKTPOHHOI IIOYUThI, OHJAMH-UTP U T.m.)
XapaKTepPUCTUKAM, KOTOpble OrOBAapMBAIOTCS B cOrJialleHuMu o6 ypoBHe obcayskuBanust (SLA — Service Level
Agreement) MeXny orlepaTopamyu CBSI3M M KiMeHTaMu. Ha IepBoM MecTe CTOSIT BOIIPOCHI O6ecIrieueHmst
rapaHTUPOBAaHHOTO KauvecTtBa ob6caykuBaHus (QoS — Quality of Service), koTopoe xapaKTepusyeTcs
pasIMYHBIMM TTOKasaTeasiMu (cM. pasgen 12.1). B HacTosiiiee BpeMs CYIIeCTBYET ABe OCHOBHbIE METOIVIKM IJIST
OlIeHKM 3TuX napameTpoB — RFC 2544 (cMm. pasmen 6) u Y.15648.

EEd 106G 5E - —2.0dEm_ 20:24

T.1964

TecTH KOHPHUIYpauuM

TecT npor3gogUTEeNbHOCTH

HacTporkm

CrapT Coxp, 2arp,

PucyHok 12.1. Menr «Y.1564»

12.1. NokasaTenu KayecTsa

OcHOBHbIEe IIOKa3aTeayu KadyecTBa IpemocrtasiseMoro cepsuca’ (SAC — Service Acceptance Criteria)
TepevncyieHbl HIKE:

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

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

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

4. CIR (Committed Information Rate) — rapaHTMpoBaHHasI 1100Ca MPOITYCKAaHMS /I CepBUca.
5. EIR (Excess Information Rate) — makcumanibHO momyctuMoe mpesbiienne CIR.

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

12.2. CpaBHeHune RFC 2544 n ITU-T Y.1564

Metomuka RFC 2544 6bl1a co3maHa IJiT TECTUPOBAHMSI MaKCMMAJIbHONM MPOU3BOAUTEIBHOCTU CETEBOTO
060pyIOBaHMS ¥ TOAXOMMUT IJIsSI OL[EHKM ITOTO IapaMeTpa B CjIydyae OTHAeIbHOTO KaHaja WIM YCTPOJCTBa.
Ho c mosiBieHreM B KaHajaX PasjiMUHBbIX CIYK6, paboTaloMyUX OJHOBPEMEHHO, BBISIBWICS PsiI HEJOCTATKOB
MEeTOJIVKU.

Pexomenpanys ITU-T Y.1564 [14] yuMTbIBaeT 3TU HEOOCTAaTKM M OPMEHTUPOBAHA HA TeCTUPOBAHME
MYJIbTUCEPBUCHBIX CETEN, TT03BOJISISI IIPOBECTY OBICTPYIO OIEHKY COOTBETCTBMUS CETU TpeboBaHUSIM SLA.

8 dyHKIMS TecTMPOBaHMS 1O peKoMeHmanuu Y.1564 aBnsetcs onuueit u goctymnHa ¢ Bepeuu 110 0.0.7-0.

9 TepMUHBI «YCJIyTa», «CIIYK6a» U «CEPBUC» B TAHHOM OTIVICAHUY SIBJISTIOTCSI CUHOHMMAaMM.
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RFC 2544 ITU-T Y.1564
Nsmepenue FTD N N
Vismepenune 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.
J1MTenbHOCTDb TEeCTa
IMPOV3BOAUTENHBHOCTY MOXKET
OBITH 3aJaHa OT HECKOJIbKMX
CeKyHJ, 10 HeCKOJIbKUX CYyTOK.

TakuM o06pasom,

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

COOTBETCTBME KaHaJIa TTapaMeTpaM, 3asiBJIeHHbIM B SLA, a TakKe CyleCTBEHHO COKPATUTh BpEMEeHHbIE 3aTPaThl
Ha aHa/IM3 33 CYET OTHOBPEMEHHOI OLIEHKU HECKOIBKUX CITYXKO.

12.3. MNoaroroBKa K TECTUPOBAHUIO

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

1. TIpoBecTy HaCTPOIKY MapaMeTpPoB CceTH (CM. pasmen 25) u mapaMmeTpoB UHTepdeiicoB (cM. pasmen 27).

2. YCTaHOBUTH KOJIMYECTBO CEPBMUCOB U BBIOPATh pekMM TecTa (CM. pasmen 12.4).

3. HacTpouTb KaxkIoblii CEPBUC B COOTBETCTBUM C COT/IalieHreM 06 YpoBHe 00CTy>kKMBaHuS (cM. pasmen 12.4.1

n12.4.1.1).

4. BBIOJIHUTB HACTPOVIKY TECTOB (CM. pasgen 12.4.2).

12.4. Hactpoiiku

W 100

11:01

HacTtporkm

CepBrch il

Pexyv TecTa

Tononorva TecToB
HacTpornku cepBucoB
HacTporku TecToB

Konp, + lpowmze.

Mo yrondaHHm

PucyHok 12.2. MeHro «Y.1564. Hacmpodiku»

CepBucChI

KonnyectBo TecTupyembix cepBucos (0T 1 mo 10).

Pesxum TecTa

Bri60op peskuma TeCcTMpPOBaHUS:
«KoH(.» — BBITOTHATH TOIBKO TECTbI KOHGUTYPAINH;
«[Ipou3B.» — BBITIOJHSITD TOJBKO TECT MPOU3BOAUTETHLHOCTH;

10 Bennuuua FDV sBisieTcss KaoueBbiM HapamerpoM ajis VoIP/IPTV U MCHONb3yeTcsl Mpu HaCTpoiike

6ydepusannm Tpaduka.
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— «Kond. + IIpomsB.» — BBINOJHATH TeCTbl KOHGUIypauuM U TeCT
NIPOU3BOJIUTEIbHOCTH.
Torosiorust TeCTOB [Tepexop B MeHI0 «ToMosorus TeCToB» (CM. paszen 7.1).
HacTpoiiku cepBucoB [Mepexop B MeH0 «HacTpoiiku cepBucoB» (CM. pasgen 12.4.1).
HacTtpoiiku TecToB [Tepexop B MeHI0 «HacTpoiiku TecToB» (CM. pa3gen 12.4.2).

12.4.1. Hactpoiiku cepBucoB

MeHwo «HacTpoliku cepBMCOB» CAYKMUT IJISI 3aJaHMsI apaMeTpOB, OIMPeNesSIONINX BEPXHIO TPaHUIY
IOIyCTUMOTo 06bEéMa maHHBIX Ojsi cepBucoB, — CIR u EIR, a Takke BeqmuMHbl Harpysku gjs tecra Traffic
Policing.

Ed —— LE - <—40dBm 13:29
HaCTioﬁ KM ceisucos
CIE (L2} 10O MG/ c
EIR {L2) 1 MG/ c
Traf .Pol, (L2) 50 M6sc

Pazmep ragpa 64
NapameTpw SAC

3aronoBok

L KonupoeaTe BoraguTte i

PucyHok 12.3. Menrw «Y.1564. Hacmpoliku cepsucog»

CIR (L2) T'apaHTHPOBaHHAsI POITYCKHAsI CIIOCOOHOCTb.

EIR (L2) MakcumanbHO goryctumoe mnpesbiiieHye CIR.

Traf. Pol. (L2) 3Hauenue Harpys3ku gy tecta Traffic Policing. 9ta BenmumHa mOKHA OBITH
6osbiie CIR (L2)+EIR (L2) (cm. pasgmen 12.5.3).

Pasmep kagpa Pasmep kagpa [ cepBuca.

IMTapameTpnl SAC IMepexop B meH1o «I[lapameTpsl SAC» (cM. paspen 12.4.1.1).

3aroaoBoOK ITepexon B MeHI0 «3arojioBok» (cM. pasgein 10.1).

Homep cepBuca, IJiT KOTOPOTO OCYIECTBJISIETCS HACTPOIiKa, 0ToGpaykaeTcss B BepxHeli uacTu skpaHa. Ecin
B MeHI0 «Hactpoiiku» (cM. pasmen 12.4) BbIOpaHO HECKOJIBKO CEPBMCOB, ITepeKI0UeHre MeXIy HUMU

F1/ F2/F3

BBITIOJTHAETCS C IMTOMOIIBIO KJIaBUIII @/ nim i . KnaBuin

HHCTpOﬁKM OOHOTO CepBucCa M MPUMEHUTDb UX IJIST APYTOoro.

IMO3BOJIAIOT CKOIMMPOBATH

12.4.1.1. Napametpbl SAC

Meniwo «[lapametpbl SAC» COYKMT [JI1 HACTPOVKM [IOKasaTeleil KadecTBa MAJisI KakOOTO CepBuca
B COOTBETCTBUM C COTJIAllIeHeM 00 YpoBHE 06CTyskuBaHus (SLA).
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EE 10G 5E - —2.0dBm _ 20:28

ﬂaiameTEu SAacC

MNotepu kagpoe 1.00e—03
FTD.mc 1
FDV.mc 1
M. Kéur/c: 100

L4 KonupoeaTe BoraeuTte el

PucyHok 12.4. Menro «Y.1564. MNapamempsi SAC»

IToTepu KagpoB JomnyCcTUMBI YPOBEHD IIOTEPD KaLPOB.

FTD, mc MakcuMaabHO OOIYCTUMAS 3a4ep>KKa pacipoCTpaHeHMs KapoB.

FDV, mc MaxkcuMaabHO JOIYCTYMOE OTKJIOHEH)e 3aleP>KKM pacipoCTpaHeH s KaipoB.
M, Kéut/c M-cdakTop (cM. pasgen 12.7).

Homep cepBuca, AJiT KOTOPOTO OCYIIECTBJISIETCS] HACTPOIiKa, 0To6GpakaeTcsl B BepXHeii yacTu skpaHa. Ecm
B MeHIO «HacTpoitkm» (cM. pasgmen 12.4) BbIOpaHO HECKOJIBKO CEPBUCOB, IMEPEKTIOUEeHNEe MEXIYy HUMU

F1/ F2/F3

BBIIIOJTHAETCS C ITOMOIIBIO KIaBUIII @/@ nim = . KnaBuin

HACTPOVIKM OJHOTO CEPBUCA U MPUMEHNUTD UX IJIST APYTOTO.

IO3BOJIAIOT CKOIMMPOBATH

12.4.2. HacTpoiiku TectoB

MeHro «HacTpoiiKu TeCTOB» CIIYSKUT AJIsI 3aJaHMsI ITapaMeTpPOB TeCTOB KOHGUTYpaIuu (IJIMTENTbHOCTD IIara,
KOJIMYECTBO IIaroB) ¥ TeCTa IIPOU3BOAUTENIBHOCTU (AJIUTENBHOCTD), a TaKkKe BbIOOpA TECTOB KOHGUTYypalum,
KOTOpbIe OYIYT BBITIOTHSITHCS.

Ilpumeuanue: KOAMYECTBO OOCTYMHBIX AJI peNaKTUPOBAaHMS IYHKTOB 3aBMCUT OT BbIODAaHHOTO B MeEHIO
«HacTtpoiiku» (cm. pasgen 12.4) pesxuma TeCTUPOBAHMSI.

. 100 — - 11:41

HacTporkM TecToB

AT, wara. c R

Tect CIE Bkn
Kon-Bo waros 1

Tect EIE Buikn
Traf. Policing Bwukn

LamTensHeCTE  90:15:00

PucyHok 12.5. Menrw «Y.1564. Hacmpoliku mecmog»

JnuT. mara, c 3HaueHVe JIUTENbHOCTM IIara, KOTOpoe O6yaeT WMCII0Nb30BaThCS [JIT TECTOB
KOHUTYpaImu.

Tect CIR Brintouenne/Boikimouenye tecta CIR.

Koii-Bo maros KonmuecTBo m1aros aj1sl IpoOBeeHNsT TeCTUpPOBaHms (cM. pasgen 12.5.1).

Tect EIR Brintouenne/Boikimoyenye tecrta EIR.




Traf. Policing Brutouenne/soikimouenne tecta Traffic Policing.
JITUTeNTbHOCTD JIUTeNbHOCTD TecTa MPOU3BOAUTETbHOCTH.

12.5. Tectbl KOHUrypaumm

C moMOIIbI0 TECTOB KOHMOUTYPAIMY KAKIbI/ CEPBUC ITPOBEPSIETCS] HA COOTBETCTBYME MTapaMeTpaMm, 3aJaHHbIM
B MeHI0 «[TapameTpsl SAC» (cM. pasmen 12.4.1.1), a Takske OI[eHMBAETCSI, OCTAETCS JIM ITPOITYCKHAS CITOCOOHOCTD
B 3a[IaHHBIX TIpeJesax MMpu yBeIuYeHnn Harpysku. Ileap — yb6eauThbcs B TOM, UTO HACTPOIKIU CETU MO3BOJISIOT
KOKAOMY CepBUCY paboTaTh OTHENbHO OT IPYIMX CIYKO € 3asgBIEHHON IPOU3BOAUTENBHOCTHIO. [Ipm
MPOBEIEHNY AAHHBIX TECTOB CEPBYCHI MPOBEPSIOTCS I10 OdYepenu, IS OIEHKM OJHOBPEMEHHON paboThbl
MIpUMeHSIeTCsI TeCT TPOU3BOAUTEIBHOCTH (CM. pasmen 12.6).

TecTtbl KoHGUTyparuu cocTosIT u3 Tpeéx TectoB — CIR, EIR m Traffic Policing. [IpoBoauTb BCe TeCTbI
Heo0s13aTeIbHO, 1060t 13 HUX, TP HEOOXOAMMOCTH, MOXKET ObITh BBIK/IIOUEH B MeHI0 «HacTpoiiku TecToB»
(cMm. pasgen 12.4.2).

12.5.1. TecTt CIR

Tect CIR mcmonb3yeTrcs Ojsi MPOBEpPKM TOTO, UTO INPU Mepefavye OaHHBIX C Harpyskoi Ha ypoBHe CIR
roKkasaTesiy KauecTBa HaXo[sATcCs B IIpefeniax, yCTaHOBIeHHBIX SLA.

B xome maHHOro TecTa M3MePSIOTCS OCHOBHBIE ITOKa3aTeay KauecTBa Kaxkporo cepsuca (FTD, FDV, FLR),
IoCJie Yero O5TUM 3HAUYEHMS CPaBHUBAIOTCS C BeJIMUYMHAMM, 3aJaHHbIMM B MeHI0 «[lapamerpsr SAC»
(cMm. pasgen 12.4.1.1).

B menwo «Hactpoiiku TecToB» = «Kos-BO mIaroB» MOXKHO 3a[aThb KOJMYECTBO INArOB MJISI IIPOBEIEHMS
tectupoBanus: 1 mar — tect CIR 6ymer npoBenéd npu 100% Harpyske; 2 mara —TecT 6yaeT IPpOBeEH B ABa
arama: 50 u 100 % ot 3amaHHOI HArpy3KM; 3 1ara — TecT OymeT mpoBeAéH B Tpu atama: 50, 75 u 100 %
OT 3a[laHHOJ HArpy3KWu; 4 Iara — TecT OymeT MpoBenEéH B ueThbipe stama: 25, 50, 75 u 100% ot 3amaHHOI
Harpy3Ku.

MponyckHas
CrnocoBbHOCTL
CR b m e e e = - _—— = - - -
0.75xCIR | ...
05xCIR |...... :
0.25xCIR Técr CIR!
' . >
war 1 war 2 war 3 war 4 warm

12.5.2. Tect EIR

Tect EIR caykuT O MpoBepKM TOro, YTO Mpu Iepefauve MaHHBIX ¢ Harpy3koit Ha ypoBHe CIR+EIR
pe3yIbTUPYIOIIAST TIPOITYCKHAS CIIOCOOHOCTb JIT KaKOOTO CepBMCa He MPEeBBIIIAeT JOMYyCTMMOE 3HaueHue
u Haxogutcsas B 1mpedenax ot CIR (¢ yyétrom 3amaHHOro YpoBHS morepb KagpoB) A0 CIR+EIR:
CIRx(1-FLR)<IR<CIR+EIR. Benuumna mortepp KagpoB (FLR) yctaHaBiuBaetcsi B MeHI0 «Ilapametpsl SAC»
(cm. paszen 12.4.1.1).

Hpumeuanue: pexum «colour-aware» (BO3MOXHOCTb IIOMEYaTh IIBETOM IiepeJaBaeMble  Kafpbl)
He TIOAAePKUBAETC.
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[ponyckHaga
CNocoBHOCTL

o

CRTEIR |m = = m m e e e e e e = = = = =

CIR ;;2§>

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

.
. recT EIR
'

TecTt CIR T1ect CIR Tect CIR Tect CIR

war 1 war 2 war 3 war 4 waru

12.5.3. Tecr Traffic Policing

Tect Traffic Policing ucmonb3yeTcs [ MPOBEPKM TOTO, UTO IIPM Ilepemade MAHHBIX C HarpysKoii,
MpeBbIIIAI0IIel pa3pellIéHHYIO IJ151 CepBUCa, CeTh OyIeT OrpaHMUMBATh ero MoJIoCy Mporyckanms. Harpyska ms
3TOTO TEeCTa YCTAaHABIMBAETCS BPYUHYIO B MeHI0 «HacTpoiiku cepBucos» = «Traf. Pol. (L2)» (cMm. pasmen 12.4.1)
" 0Oo/mKHA NpeBbliaTh ypoBeHb CIR+EIR .

MponyckHas
CcnocobHOCTb

Traf. Pol. (L2)

CIR+EIR+M
CIR+EIR

CIR
CIRx(1-FLR)

.
. TecT

+ Traffic
+ Policing
>
tecT CIR Ttect CIR Ttect CIR Tect CIR TecT EIR warm
war 1 war 2 war 3 war 4
12.5.4. Pe3ynbTaTbl TECTUPOBaHUSA
EE 190G SR - —2.0dBm__ 20:34

TecT koHpUMrypauymm: cepeuc 1
# IR M6/c FTD.mc FDV_mc FLR_ ¥ CocT
Tect CIR
1 1000 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 A el Cozp,/3arp.,

PucyHok 12.6. Pe3ynsmamesl mecma KoH@uzypayuu
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IR, M6/c VismepeHHOe 3HaUeHMe MTPONYCKHOI CIIOCOOHOCTH (BBIBOISATCS CpeIHMe 3HAUEHNs).

FTD, mc N3mepeHHOe 3HaueHMe 3a7epKKM pPaACIPOCTPaHEHUsT KaJpOB (BBIBOASTCS CpemHUe
3HaueHus — CM. paszen 12.8).

FDV, mc N3mepeHHOe 3HAueHMe OTKIOHEHMS 3aJepsKKM PachpOoCTpaHeHMUS KaApoB (BBIBOISITCS
cpedHMe 3HaUeHUs — CM. pasgen 12.9).

FLR, % V3mepeHHOe 3HaUeHNe YPOBHS MOTEPb KaAPOB.

Cocr CocTostHMEe TeCTMPOBaHMS (BO3MOKHbIE BAPMAHThI ITepeurc/ieHbl B pasmene 5.6).

OlieHKa pe3yIbTaTOB M3MepeHM BBITIOIHSIETCS B COOTBETCTBMM C MHGOpPMaLueil, BBIBOOMMOIL B CTOJIOLE
«Coct» («CocTostHMe»). Hiuske omumchiBaloTCsl 3HaueHust «OK» U «C607», ocTalibHble BAPMAHThI IePeuncaIeHbl

B pasgeJe 5.6.

CocrostHue | Tect CIR Tect EIR Tect Traffic Policing
Ok 3HaueHMs BCex N3mepeHHOe 3HaUeHNEe V3mepeHHOe 3HaUEHNe
ToKa3aTeJsieii KaueCcTBa MIPOITYCKHO CITOCOOHOCTY MPOITYCKHO CITOCOOHOCTH
HaxOMsTCS B Ipeaenax, HaxoguTtcs B ripegenax oT CIR | HaxoguTcs B ripegenax ot CIR
YCTaHOBJIeHHBIX SLA. (C yuéTOM 3aJaHHOT'O YPOBHS (c yUéTOM 33[JaHHOTO YPOBHS
noTtepb Kazapos) Ao CIR+EIR: notepb Kagapo) g0 CIR+EIR+M:
CIRx(1-FLR)<IR<CIR+EIR CIRx(1-FLR)<IR<CIR+EIR+M
C6on 3HaueHUs1 OJHOI0 U NsmepeHHOe 3HaueHNe M3mepeHHOe 3HaUeHue
HEeCKOJIbKUX MPOITYCKHO CITOCOOHOCTY MIPOITYCKHO CITOCOOHOCTH
TOoKa3saTeseil KauecTsa menbliie ypoBHS CIRx(1-FLR) meHbl1e ypoBHS CIRx(1-FLR) nin
BBIXOJAT 3a IIpefeibl, wim npesbiiaeT CIR+EIR npesbiiiaet CIR+EIR+M
yCTaHOBJIeHHbIe SLA.
Knapumm 2 ) 3 CIyXKaT AJ1s1 TIepek/IoueHMs MeX Ty pe3yabTaTaMy M3MepeHUit 4151 KaskAoro cepBuca.

12.6. Tect npoM3BOAUTENBHOCTH

TecT MpPOM3BOAUTETBLHOCTU MCIIONb3YeTCSI OJIS OLlEHKM ONHOBpeMeHHOI paboThl Bcex cepBucoB. [Ipu
TIPOBEIEeHNY TECTa BBITIOTHSETCS MTepeava JaHHbIX JIs BCeX CTYK6 OMHOBPEMEHHO ¢ Harpyskoii Ha ypoBHe CIR
M TIPOBEPSIIOTCS 3HAUEHMST TTOKasaTeseil KauecTBa ISl KaXKIOTro cepBuca. ENVMHCTBEHHO! HACTPONKOII TecTa
SIBJISIETCS €0 IJIUTENbHOCTD, KOTOPast MOXKeT COCTaBJISITh OT HECKOIbKMUX MUHYT J0 4-X THe.

12.6.1. PesynbTaTbl TECTUPOBaHUS

=2 —— —— - 15:29 = - - 15:30
TecT NnpoM2EOAWTEMBEHOCTM CBOAHBIA TecT MPpoOUIEBCAMTENEHOCTHM. CepBMC 1
# IR.M&/c FTD.mc FDV.mc FLE.¥ Coct Makc. Cpen. Mun.
1 10,00 0,00 0,00 0,00 Ok FID.mc 00,004 00,003 00,003
2 50,00 0,00 0.00 0,00 Ok FDV.mc 00,001 00,000 00 000
3 5,00 0,00 0,00 0,00 Ok IR M&6/c 10,000 10,000 10,000
FLE ©,00e+00 Kon-eo 0
Texyyan IR.mbps: 0,000
ET 00:00:00 RT 00:00:00 T: 376,994 R: 376,994 MB
Crapr (84 ¥ Coxp, s 3arp, Crapr < i Coxp,/3arp,
Pucynox 12.7. Pe3ynsmamesl mecma npou3gooumenbHocmu
IR, M6/c Vi3sMepeHHOe 3HaUYEeHMeE MMPOITYCKHO CITOCOOHOCTH (BBIBOASTCS CpeIHNE 3HAUECHMS).
FTD, mc N3mepeHHOe 3HaueHMe 3aJ€pKKM PacOpoCTpaHeHMs] KaApoB (AJ1s1 CBOJHOrO TeCcTa
BBIBOJSITCS CpefHME 3HaAUeHUST — CM. pa3gein 12.8).
FDV, mc N3mepeHHOe 3HaUYEHME OTKIOHEHUS 3al€P>KKM PacIpoCTpaHeHMsT KagpoB (OJ1s1 CBOOHOTO
TeCTa BbIBOISATCS CpefHMEe 3HAaUeHUs — CM. paszen 12.9).
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FLR, % HsMepeHHOe 3HaUeHMe IoTepb KagpoB.

CocTt CocTosiHME TeCTUPOBAHMUSI.

Koin-Bo KonnyecTBO MOTEPSHHBIX [IAKETOB.

Texymas IR Tekyiee 3HaueHue MHGOPMAIMOHHO CKOPOCTH.

OlieHKa pe3y/IbTaTOB M3MepEeHMI BBIMIOMHSIETCS B COOTBETCTBUM C MH(OpMalmeii, BHIBOAMMOIL B CTOJIOLE
«Coct» («Cocrositume»). Hioke ommchiBaoTcs 3HaueHus: «Ok» U «C60ii», OCTajabHble BO3MOXKHbIE BapMaHThI
TepevnciieHsl B pasaene 5.6.

Ox 3HaueHMs BCeX MoKa3aTesieli KauecTBa HaXOSTCS B Ipejiesiax, yCTaHOBIeHHbBIX SLA.
C6oi1 3HaueHMsI OJTHOTO WM HECKOJIbKUX TOKa3aTejeili KaueCTBa BBIXOJST 3a Ipe/ebl,
yCTaHOBJIeHHBIe SLA.

KnaBumm F2 / -

IIJIST KaKIIOTo cepBuca.

CITy3KaT IJ1s1 TIepeKITIoueHNsT MeXXIy CBOOHOM Tabiuiieit u pes3yabTaTaMu U3MepeHuit

12.7. M-dakTop

B nporecce nposenenus tecta Traffic Policing B pesynbTarte 6ydepu3saiyu B HeKOTOpble MOMEHTBI BpeMeHU
Ha [TpMEMe OKa3bIBAeTCs 6OJbIIe JAHHBIX, YUeM OTBeIeHO JIJIsl CepBirca. JTO SIBSIeTCSI 0COOeHHOCTBIO, a He c60eM
B pabore cetn. YTo6bI yuecTsb 3Ty ocobeHHOCTh B ITU-T Y.1564 [14] ucnonb3yeTcst M-(akTop — MakKCMMAaJIbHO
nomyctumoe tipesbitieHne BeanunHbl CIR+EIR (em. ITU-T Y.1564 1. C.2 pasn. 8.1.2).

12.8. Anroputm usmepenus FTD
Ins nsmepeHus 3azepkku pacrpoctpaHeHus Kagpos (FTD) BbITIOJHSIOTCS Cllefyrouye geiCTBUS:
1. Ha nepeparoieit CTOpoHe B KaXKAbIi1 TaKeT BCTABJISIETCS BpeMeHHasl meTka (Ta).
2. Ha mpuéMHOIi cTOpOHe 3aIlMChIBAeTCS 3HAUEHNE BpeMeHy Mpuéma makera ¢ metkoii (Th).

3. BerumcisieTcst 3amepskka MPOXOKIeHMs IMakeTa B CETU, KOTOpas MpeacTaBiseT co00ii pasHUIy MeXITY
BpeMeHHbIMM MeTKamu: Tb — Ta.

[TpuMevaHue: MPUEMHMKOM U TEpeJaTUMKOM [O/DKEH OBITh OOMH M TOT Xe Ipubop wiu aBa mpubopa,
CMHXPOHU3UPOBAHHBIX MO ITpoTOKOIy PTP (cM. pasnmen 28.3).

4. B pesynbTraTe QUKCUPYIOTCS TPU 3HAUYEHMS 3amepskku — MuHMUMaabHoe (FTD min), cpennee (FTD avg)
u makcumanibHoe (FTD _max). CpefiHee 3HaueHMe 337 eP>KKU BbIYMCISIETCS KaK CyMMa 3aepsKeK 151 BceX
MIPUHSITHIX TIAKETOB TOoe/IeHHast Ha KOJMYEeCTBO MPUHSITHIX TaKeTOB.

OTU 3HAUEeHMUS OT06pa)KaIOTC${ B pe3yjibTaTaX TeCTa MPOU3IBOAUTEJIbHOCTU OJIs KaXKOAOoro cepsuca. st
CBOOHOIO TeCTa IIPOMU3BOAUTE/IbHOCTU 1 TECTOB KOH(I)I/II'ypaLU/II/I BLIBOOSATCSA CpeaHME 3HAYECHNI.

12.9. Anroputm usmepenus FDV

OTKIOHEHME 3aAepXKM pacrpocTtpaHeHus KaapoB (FDV) B COOTBeTCTBMM C peKOMeHZauuen
ITU-T Y.1563 [15] uamepsiercst mo dopmysie: FDV = FTD — FTD_min.

Hamnpumep, eciiu 6b1IM M3MepPEHbI 3HAUEHMS 3aIePsKKYU paciipocTpaHedus kagpos: FTD min = 1.5, FTD avg
= 2.5, FTD max = 5.5, To 3HaueHust FDV 6yayt cienytoumu: FDV_min = 0, FDV _avg = 1.0, FDV_max = 4.0.

OTU BeIUUMHBI OTOOGPAKAIOTCS B pe3yibTaTax TecTa MPOU3BOAUTENBHOCTM IJIT Kaxkmoro cepsuca. st
CBOJIHOT'O TeCTa MPOM3BOAUTENbHOCTH U TECTOB KOHMPUTYpalMM BBIBOASTCS CpeHMe 3HAUeHMSI.
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13. MNpukas N2870

ITpuka3z N2870 MwuuHucrtepcTBa LMGPOBOrO pPasBUTMS, CBSI3M M MacCOBBIX KOMMYHMKaluuit Poccuiickoit
Geneparuu ot 19.12.2019 (manee - «IIpukas») comepXUT IepedeHb U3MepPEeHMH, OTHOCSIIUXCS K cdepe
TOCYAApPCTBEHHOTO PEryIMpOBaHMs 0OecrieueHus eqMHCTBA M3MEPEHM ¥ BBIMOIHSIEMBIX MMPU 0becrieueHnn
I[EJIOCTHOCTU ¥ YCTOMUMBOCTM (YHKUMOHMPOBAHUS CETM CBSI3M OOIIEr0 IOJb30BAaHMS, M 00S3aTETbHbIX
METPOJIOTMYECKMX TPeOOBaHMIi K HUM, B TOM UMCJIe IIOKa3aTeleii TOUHOCTY U3MePeHUiA.

B IIpukase comepskaTcsi MeTpojoruuyeckue TpeOOBaHUS K CAeAYIOIIMM IapaMeTpaM ceTeil Iepemauu
IaHHBIX:

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

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

e IIPOITyCKHAs CITOCOGHOCTh KaHasIa Mepegaun JaHHbIX.

Tect «Ilpuka3 N2870» SBiasgeTCS MYJIbTUCEPBUCHBIM, OH IIO3BOJISeT 3aJaTh 3HAUEHUS IlepPeuMCIeHHBIX
MapaMeTpoOB, COOTBETCTBYIOIIME COTJIANIEHUIO 00 ypoBHe obGciaykuBaHus (SLA), M M3MEpUTh UX pealbHYIO
BEJIMUMHY C TOUHOCTBIO, YIOBIETBOPSIONIel TpeboBanmsiM IIprkasa. VisMmepeHus: BHITTOTHSIIOTCS OJJHOBPEMEHHO
IIJISI BCEX CEPBUCOB.

i TIpoBefieHMsI TeCTUPOBAaHMSI MOXKHO MCII0/Ib30BaTh TUIIOBbIE CXeMbl MOOK/IIOUEHMSI, Tpe/iCTaBIeHHbIe
B pasperne 7.

HacTtpoiika mapameTpoB, IMIPOCMOTP pe3y/ibTaTOB U 3aIycK TecTa «IIpuka3 870» BBIMOJHSIETCS B MEHIO
«M3mepenusi» = «IIpukas 870».

- ——— —— - 14:21
Mpuraz 870
PezynbtaTth

Hauano 27-04-2020 14:20:04
OrkoHuvaHue 27042020 14:21:04
ET Q00:01:00 BT QOO 20000
TX 75757568 REX 757579568

Crapt Hactpoifiky  Pesynetate  Coxp,/3arp.

PucyHok 13.1. Menro «llpuka3 870»

HacTtpoiiku INepexon B MeHIO HACTpOeK MmapaMeTpoB TecTa (CM. pasgen 13.1).
PesynbTaThl [Tepexop, B MEHIO MPOCMOTPA pPe3yabTaTOB TecTa (CM. pasnein 0).
Hauano Jata 1 BpeMs HavaJia TecrTa.

OxoHYaHMe [laTa 1 BpeMs OKOHUaHMUSI TeCTa.

ET Bpems, nipoieziiee ¢ Hayasa TecTa.

RT Bpewmsi, ocTaBiiieecst 4O OKOHUaHUSI TECTA.

TX KonunuecTBO mMakeToB, epelaHHBIX 3a BpeMsI TecTa.

RX KonynuecTBO mMakeTOB, MPUHSITHIX 32 BpeMs TeCTa.

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

HacTpoitky ( F2 ) [Tepexon, B MeHIO HACTPOEK MapamMeTpoB TecTa (CM. pa3gen 13.1).
PesybTaThi F3 ) [Tepexop, B MeHIO MPOCMOTPA pPe3yAbTaTOB TecTa (cM. pasnein 0).
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Coxp./3arp. ( i )

[Tepexon B MEHIO COXpaHeHMsI pe3y/lIbTaTOB TecTa (CM. pasfen 24).

13.1. Hactpoiiku

- ———— —— - 14:22

Hactporkm

KomuecTBe cepBucoe I

TononorAa TecTOoB
HacTponkn cepBucoe
OGume

Mo ymomiaHumn

PucyHok 13.2. Mexr «Hacmpolikus»

KonnyectBo CEepBIMCOB

KonnyecTBO TecTupyembix cepBucoB (OT 1 10 4).

Tomnosorus TeCcToB

Ilepexopn, B MeHI0 «TOI0JIOTUS TECTOB» (CM. paszen 13.1.1).

HacTpoiiku cepBucoB

Ilepexopn, B MeHIo «HacTpoiiku cepBucoB» (cM. pasgei 0).

O6iue

[Tepexon B meHI0 «O61mme» (cM. pasgen 13.1.3)

ITo ymomuanuio (

Fa )

CO6poc HaCTPOEK TeCTa K 3HaYEHMSIM 10 YMOJTUaHMIO.

13.1.1. Tononorusa TecTtos

- - — - 14:22

TononorvAa TecToB

fuct. IP 192.168.10.12
fleycTopoHHMA

lEycTopoHHME  Hoxogaw9ii Broo g A

PucyHok 13.3. MeHto «Tonosozus mecmog»

HOucr. IP

IP-agpec AMCTaHLIMOHHOTO Mpubopa.

TecT. moToK

HamnpagiieHne TeCcTMpOBaHUS:

IBYCTOPOHHUIT — TeCcTUpOBaHMe 0O0MX HAIpaBAeHMII: OT JIOKAJIBHOTO mpubopa
K IMCTAHIVOHHOMY ¥ OT IMCTAHIIMOHHOTO K JIOKQJIbHOMY;

I/ICXO,I[FIIJ.[I/HZ — TeCTUupOBaHE HaIlrpaBJIEHUS OT JIOKaJIbHOI'O HpM60pa
K AMCTAaHIVMIOHHOMY;

BXO,I[F[IJ.U/HZ — TeCTHUpOBaHMe HaIIpaBJI€HUsa OT OUCTAaHIIMOHHOTO HpM6opa
K JIOKaJIbHOMY.
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13.1.2. HacTpoiiku cepBucoB

[— ——— —— — 14;22
HaCTioﬁKm CEEBHCOB
Pazmep kagpa D12
Harpyzsrka (L2} 10 MG/ c
3HaueHuA SLA
3aronoBok
L4 KonupoeaTe BoraeuTe el

PucyHok 13.4. Merro «Hacmpoliku cepsucog»

Cepsuc

Homep HacTpanBaeMoro cepBuca.
Ecnn B meHwo «Hactpoiiku» (cm. paspen 13.1) B mone «KonmuecTBO CcepBUCOB» yKa3aHO

HeCKOJIbKO CepBICOB, epeKIoueHe MeXXAY HUMM BbITTOIHSIETCS C TTIOMOIIbIO KIaBUII
/ W - / F4 . KnaBunin F2 / =
cepBucCa ¥ IPUMEHUTD UX [IJIS1 APYTOTO.

IMMO3BOJIAIOT CKOIIMPOBATH HaCTpOﬁKM OJHOTIO

Pasmep kagpa

Pasmep Kazpa p,is cepBuca B 6aiiTax.

Harpyska (L2)

3Hauenue uHpopmanmonHoit (L2) cKOPOCTU B MPOIEHTaX ( F1 ), B KOUT/C ( i ) Wwin B
Méut/c ( T2 ).

3HaueHus SLA

ITlepexop B MeHI0 «3HaueHus SLA» (cMm. pasgen 13.1.2.1).

3arojgoBOK

ITepexon B MeHIO «3arojioBok» (cM. pasgein 10.1).

13.1.2.1. 3HaueHua SLA

14:23

JHadveHmAa SLA

OueHka PD  Brkn
PD 1.,0000 MC

OueHka PDY  Brkn
PD¥ 1,0000 MC

OueHka PL  Brkn
PL ©.,.10000 A

OueHka BW Brkn

BW L2 190 MG/ c

L4 konupoeaTe BoraguTe o

PucyHok 13.5. Metio «3HayeHus SLA»

CepBuc

Homep HacTpauBaeMoro cepBuca.
Ecin B meH1o «Hactpoiiku» (cm. paspen 13.1) B mone «KoamuuecTBO CepBUCOB» yKa3aHO

HECKOJIbKO CepBMCOB, IIEPEKITI0YECHNME MEXAY HMMMU BBITIOJTHACTCS C IIOMOIIbIO KJIaBUIII @

/@ w1 / F4  Knapumm T2 / F3 Hossonsior CKOIMMPOBATh HACTPOMKU OJHOTO
CepByCa ¥ NPUMEHUTDb UX OJIS1 IPYTOro.
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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.

13.1.3. Obwue

i = 14:24

0Gume

000:01:00

PucyHok 13.6. 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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13.2. PesynbTatbl

IOCTYITHO HECKOJIBKO TUIIOB TAabGMUIL C pe3yiabTaTamMyu u3MepeHmit. [lepekiioueHne MexXmy TabimiaMu

BBITIOJITHAETCS ITPY Ha>KaTUN Ha KIIaBUIIN F1 / e Wnin /@

13.2.1. CBoaHble pe3ynbTaTtbi

— ————— —— — 14 24
Peaynetatm: cBOgHLA
i PD PDV PL EWM L2 Tect
MKC MKC kA MéuTSCc cTar
1 10,0 Q.0 0.0 10,00 3epw
44 = Mz Cozp, 3arp.,

PucyHok 13.7. MeHto «Pe3ynemamel: c600HbI»

PD Vi3MepeHHOe 3HaUeHMe CpelHeli 3alepsKKM IlepelauM akeToB JaHHbIX. [Ipy HaxkaTumn
Ha KJIaBUIIY ' ° BBINOJHSETCS BHIGOP eAMHNIL M3MEPEeHMs — MC MM MKC.

PDV V3mepeHHOe 3HaUeHMe CpedHel Bapualuy 3aJiep>kKKu Iiepegaun MakeToB JaHHBIX. [1pu
HakaTyy Ha KIaBUINYy '° BBIIOJHSETCS BBIGOP eIMHMIL M3MEPEeHMs — MC MM MKC.

PL Vi3mepeHHOe 3HaueHMe KoadduiieHTa NOTePb MTaKeTOB JaHHbIX. BEIBOASTCS cpefHMe
3HaueHus.

BW L2 V3mepeHHOe 3HaueHMe IMIPOIMYCKHOM CIOCOOHOCTM KaHajaa Iepefauu TaHHBIX
Ha ypoBHe L2. BeIBOOSATCS CpefHME 3HAUEHUS.

TecT craT CocTostHME TeCTMPOBaHMS (BO3MOXKHbBIE BApPMAHTBI ITepeuncyieHbl B pasnese 5.6).

13.2.2. CeBoaHble pesynbTatbl (SLA)

Em ——— —— - 14 24
PeaynstaTt: ceogHea {SLAD

i FD PDV PL BW L2 Tect

1 Ok Ok Ok Ok Ok

Peaynbtar Tecta: 0Ok

a4 e MC Coxp, 3arp,

PucyHok 13.8. MeHio «Pe3ynsmamei: c800Hwil (SLA)»

B Tabnuile BBIBOASITCS PE3YJAbTAaThl COOTBETCTBMSI M3MEPEHHBIX 3HAUeHMii 3aJaHHbBIM IIOPOTOBBIM
3HaueHussM SLA (cm. pasmen 13.1.2.1):

(0) 4 3HaueHMe TapaMeTpa HaxXOIUTCS B MpejiesiaX, yCTaHOBIEHHBIX B MEHIO «3HauUeHMs SLA».
C6o0i1 3HaueHMe TapaMeTpa BBIXOIUT 3a MpeJesibl, YCTAHOBJIEHHbIE B MeHI0 «3HaueHmss SLA».
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13.2.3. Pe3ynbTathbl NS cepBuca

- - —— — 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 13.9. Merto «Pe3ynemamel: cepsuc 1»

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

PDV, mc Vi3MepeHHOe 3HaueHMe Bapualuuyu 3afepXXKu Nepenauyy NakeToB SJAaHHBIX (MakCUMalabHOE,
CpelHee ¥ MUHUMAJIbLHOE).

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

BW L2 M3MepeHHOe 3HaUEHMe MTPOITYCKHOM CITOCOOHOCTM KaHajla repeauy JaHHbIX Ha ypoBHe L2
(MakcuMMaabHOe, CpefHee U MUMHUMAJIbHOE).

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 3a BpeMsI ITPOBefeHMs TeCTa.

13.2.4. 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.

Pucyrok 13.10. Menxtwo «Pe3ynemamei: 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. pasgen 13.1.2.1).
3Hay. CpenHee n3MepeHHOe 3HaUYeHMe (CM. paszen 13.2.1).
CocTt B cTonbite BhIBOOUTCS MHGOPMALIMSI O COOTBETCTBUM M3MEpPEHHbIX 3HAUEHUI 3aJaHHbIM

IMOPOroBbIM 3HaueHMusIM SLA (cm. pasmen 13.2.2).
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14. CnoxHblit Tpadpumk

Hpumeuanue: naunuasi ¢ sepcuu [10 0.0.7-0 byHKIIMS reHepalyuy CJIOXKHOTO TpaduKa OTCYTCTBYET, BMECTO Heé
MCITONIb3yeTCsl TECTUPOBaHMe 10 pekomMmeHaauum Y.1564 (cm. pasngen 12).

OYyHKUMS TeHepaluy CIOKHOTO TecToBoro Ttpadwmkall mosBosiser cos3math 1m0 10 IMOTOKOB [JaHHBIX
¢ pas3mMuHbIMM MTapamMerpamy. C e€ ITOMOIIBI0 MOXHO IPOBEPUTH, PABGOTAET JIM B TECTUPYEMOM YCTPOICTBE
MIpUOPUTE3AIS, UMUTUPOBATH PA3IMIHbIE TPOGUIN HATPY3KMA.

I —— ER - —27.4dBm__ 06:33

CnoXHBA TpRapHk

HamepeHnn

HacTtporkm

PucyHok 14.1. MeHto «CnoxHsIli mpaguk»

Nsmepenus IMepexon K 3KkpaHy «CIOKHBIN TpaduK: OTUET» (3aYCK TecTa, OToOpaxkeHue
pe3ynbTaTOB U3MEPEeHUIA).
HacTtpoiiku ITepexon B MeH0 «<HacTpoiikm».
I — ERE - —27.4dBm 06 35

CACXHBIA TPaPMK: OTHET
Frm Rate.¥ Loss.¥ BW.Mbps
537 43,00 89,75 424,85
1423 18,00 90,33 171.67
64 13,00 90,01 99,00
237 4,00 89,81 37.60
8996 10,00 90,31 95,03
903 8,00 90,18 76,82
1221 3,00 890,54 27.93
11386 1,00 89,28 14,054

SN OO R

Crapt [paduir Coxp,/2arp,

PucyHok 14.2. SxkpaH «CnoxHbIG mpaguk: omyéms»

F1

s Havyasia TeCTUPOBAHMS HEOOXOOMMO HaskaTb Ha KJIABUIIY (CrapT), mpenBapuTeIbHO HACTPOUB

rapameTpsl TecTa B MeHI0 «HacTpoitkm».
ITo OKOHYaHWUY TECTUPOBAHMS HA SKPAHe JIJIST KAXKIOTO TTOTOKA OTOOPasKaeTcs:

— 3a[aHHBIN pa3Mep Kajapa;
— 3aganHas mHGopmamuoHHas (L2) CKopocTs;

—  TIOTepU KafpoB, MTOJYUYEHHbIE B Pe3y/IbTaTe TECTUPOBAHMS;

11 B 6a30ByI0 KOHGUTYpAIMIO He BXOAUT. JIOCTYITHA IIPY JOTOTHUTETBHOM 3aKas3e O,
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— [IMPMHA II0JIOCHI ITPOITYCKAHNSA, paCCUMTAHHAaA 110 pe3yjibTaTaM TEeCTUPOBaHMA.

HpI/I Ha’KaTUM Ha KJIaBUITY -

npeancTtaB/ieHMe pe3y/JIbTaTOB TeCTa.

(Tpad¥K) OCYILECTBIIETCS [IePeXo K IKpaHy, cogepskaiiemy rpadudeckoe

e —— EE — —27.4dBm  0& 36

noTepu . & CrosHes Tpaduik
100

sop---

Gof---

NOTOR

Tabnuua

PucyHok 14.3. SxkpaH «CnoxHbIl mpaguk» (2paguk)

Ha puarpaMme [ KaXZOTO IOTOKa OTOOpaskaeTcs CTOGel], BBICOTA KOTOPOTO COOTBETCTBYET BeIMUMHE
HOTEePb KaZpOB.

[Ipu HaxkaTUM Ha KIaBUILLY i («Coxp./3arp.») OCyleCTBJISIETCS IEPEX0, B MeHI0 «Pe3ynbTaThl».
[Tpn HaXkaTUM HA KIABULTY OCYIIeCTB/ISIETCS TTepexo K 9KpaHy «CI0KHBIN TpaduK: 3agepsKKar.
I —— EE - —27.4dBm  06:37
CnoxHwim Tpapuk: =anepkka

# Cur.ms Min.ms Aveg.ms Max.ms

1 0.169 0,169 0,219 0,262

2 0,199 0.160 0.209 0,262

3 0,208 0.129 0.176 0.2/8

4 0,256 0,133 0.186 0,265

5 0,192 0.126 0.174 0,252

6 0,251 0.128 0.207 0,258

s 0,223 0,155 0.206 0,262

8 0,235 0,133 0.193 0,253

Crapt [paduk Coxp, 3arp.

PucyHok 14.4. SkpaH «CnoxcHbil mpaguk: 3a0epikax»

Cur Texymias 3aiepskKa repegauy JaHHbIX.
Min MuHMMaabHas 3afepskKa rnepegaun JaHHbIX.
Avg Cpenuss 3afepskKka repenaun JaHHbIX.
Max MaxkcumaabHast 3afepskKa nepegaun JaHHbIX.

IIpy TMOBTOPHOM HaXXaTUM Ha KJIABUIIY @ OCYIIeCTBJSIETCS Tepexon K 3KpaHy «CIOXKHBIN Tpaduk:
KafipbI».
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Il —— EERE — —27.4dBm 06 38
Cno®Hei TpadMKk: Kampb

# T= Rx

1 13500557 138357/
2 2182454 211070
3 27042842 2702852
4 2723224 277619
5 1722116 166942
B 15168445 148843
7z 422964 40030
8 151357 16229

Crapt [paduik Co=p, 3arp,

PucyHok 14.5. SkpaH «CnoxcHblll mpaguk: Kadpsi»

Ha sxpaHe [ij1s1 KaXXIOro IMOTOKa 0TOOpakaeTcst KOJMMUECTBO nepegaHHbIxX (TX) u MpuHATHIX (RX) [TaKeTOB.

e —— ERE — —27.4dBm  0& 39

HacTporkm

MoTorkoe K

AnamTensHocTe 14

3aronoBok
Kagpw
Harpyskm (L2}

PucyHok 14.6. Mexr «Hacmpolikus

IToToKOB KosmnyecTBO MOTOKOB faHHbIX (1-10).
OIUTeNnbHOCTD JnuTenbHOCTb TeHepaluy 3aJaHHOI0 KOJMYeCTBa IMOTOKOB (1-2886 ¢).
3arosoBoOK IMepexop B MeHIO «3ar00BOKY.
Kappsl IMepexon B MeH0 «Kaapbi».
Harpysku (L2) ITepexop B meHt0 «Harpysku (L2)».
Il — ER - —27.4dBm  06:41
3aronoBok
MoTtor 1

00:21:CE;10:00:01
MAC NMonyu, ©00:21:CE:08:1F:51

IF Omnp. 1/2,16.3.126

IF NMonya,. 172,16.3,129

AonoMHUTENBH.

YLAM Brkn

HPLS

IP ToS 0000b: precedence O

LoF GO0 50000

NokaneHwR

PucyHok 14.7. Metio «3a20/1080K»
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Homep HacTpauBaeMOro moToKa BeIOMpPaAETCs IMPY HAKATUM Ha KIaBUIIN @ " @

I — ER — —27.4dBm 0642

SO RN DA AWk
e]
<
9]

[

PucyHok 14.8. Merio «Kadpbi»

Pasmepbl KaJIpoB JJ1sT K&K 00 ITOTOKA 3a1al0TCSI BPYUHYIO B IIpeesiax oT 64 mo 9600 6aitT.

I —— EE — —27.4dBm _ 06:42

Harpyzsku (L2)
43

CSWHN DO AW
)
<
HENENENEER

[

A kG MG/

PucyHok 14.9. Merto «Hazpy3ku (L2)»

3HaueHnne MHbopManoHHoi (L2) ckopocTy 3agaéTcs B MPOLIeHTax ( ) ), B K6UT/C ( e ) unu B M6ut/c
F3
( )-
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14.1. ChoxHbiit Tpadumk. Hactpoitka MPLS

CTeK MeTOK [J151 TeCTUPOBaHMUS 3a0a€TCS B MeHI0 «CTek MmeTOK»: «bepKyT-ETX. Usmepenusi» = «CIOKHBII
Tpaduk» = «HacTpoitku» = «3arooBoK» = «JlomoaHuTeabHo» = «MPLS».

1 106G SE - —2.,6dBm 16:19
CTek MeToK
| Kon-Bo mMeTok [V
Metka ©
MPLS CO5 ©
TTL 128
Metka ©
MPLS CO5 ©
TTL 128
Metka ©
MPLS CO5 ©
TTL 128
Brikn 1 2 3

PucyHok 14.10. MeHw «Cmek memok»

Kom-Bo MmeTOK

Bsi60p KonmmuuecTBa MeTOK (0T 1 10 3), KoTopoe 6ymeT Jo6aB/IeHo B IepesaBaeMblii MaKer.

MerTka 3HavueHue MEeTKN.
MPLS COS Kiacc o6cmy>kuBaHus makeTa.
TTL Bpems )k13HM MTakeTa C METKOJA.
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15. Wnend

Inst TectupoBaHusi ceteir 1o Mertoauke RFC 2544, usmepenuss BER u pemenus psima Apyrux 3amad
ucronbsyetcs dyHkuus Ilneiid, mosBosioiias nepeHanpaBaIaTh 06paTHO MPUXOISIINI Ha Mpu6op Tpaduk
Ha 4eThIpEX YpoBHIX Mogdenu OSI.

Ha ¢usmueckom yposHe (L1) Bech BXOAsLIMii TpaduK IepeHaIpasisieTcs: 06paTHO 6e3 M3MeHeHU, mpu
3TOM BeHETCS CTATUCTUKA 110 IPUHUMAEMOMY TpaduKy.

Ha xaHanbHOM ypoBHe (L2) Bce BXOASIIME KaAphbl IIepeHaIpaBIsSiOTCSI 06paTHO, IIPY STOM MOTYT MEHSIThCS
mectamu MAC-anpeca oTipaBuTens U moJrydaTesis. BeI€Tcs cTaTUCTUKA 110 IPMHMMAaeMOMY U TiepefjlaBaeMoMy
TpaduKy.

Ha ceTeBoM ypoBHe (L3) Bce BXOZSIIIME TAKETHI IePeHAIPaBIISIOTCS 06paTHO, IIPY 3TOM MEHSIOTCSI MEeCTaMM
MAC- u [P-agpeca oTtmipaBuUTess U moaydyaTessi. BegeéTcs cTaTUCTMKA 10 NIPMHUMAeMOMY M MepegaBaeMOMY
TpaduKy.

Ha rtpancnoptHoM ypoBHe (L4) Bxomsimiuii Tpaduk IepeHallpaBisieTcsl 0O0paTHO, IIpM ITOM, ITOMMUMO
nepectaHoBku MAC-anpecoB u IP-ampecoB, meHsitoTcss Mectamu Homepa TCP/UDP mopToB oTmpaBuTens
U TIOJTyJaTess.

Hpumeuanue: nnsa nuieiida kananpHoro (L2), cereBoro (L3) u TpaHcnopTHOTO (L4) ypOBHe# MOBpeXIEHHbIE
TaKeThI He TTePeHarnpaBiIsioTCs.

Hpumeuanue: nns uuteiida kanamapHOro (L2), cereBoro (L3) m TpancnoptHoro (L4) ypoBHeli IMmakeTbl
c opyHakoBeiMu MAC Dst u MAC Src, a Takke 6/10ku gaHHbIX MpoTokoaa OAM (OAMPDU) u ARP-3ampochs,
cofepxkaluecs Bo BXozsuieM Tpaduke, He epeHaIpaBiIsioTCs.

Ipumeuanue: ecny BXomasmumii maket comepxkut MPLS MeTKy, OH OymeT IepeHanpaBiieH 6e3 M3MeHeHUs
€€ 3HaYeHMS].

I} — EE LE1 —-27.2dBm 06 31
Wnerp
Trvn gl
ET—obGHapuxeHHe
oAM
MNakeToB
MpuHATO O
OTnpaeneHo O
Brkn 1 2 >

Pucyrok 15.1. Menio «Llinelig»

Tun Beibop ypoBHsT Mogmenu OSI, Ha KOTOpoM G6ymeT IPOUCXOAUTH
repeHanpaBjeHe TeCTOBOTO Tpaduka:
—  BeIki — oTK/IIOUEHME BO3MOKHOCTY OpraHu3anum muerida;
— 1 — dusuueckuii ypoBeHb;
— 2 — KaHanbHbIN ypoBeHb (MAC);
— 3 — cereBoii yposeHb (IP);
— 4 — tpaHcnioptHbili yposeHb (TCP/UDP).
ET-o6HapykeHME [Tepexop B meHI0 «ET-06Hapy:keHME».
OAM [Mepexop, B MeH10 «OAM».
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16. OAM

BaykHO1 3a1aueii TOCTaBIIMKOB YCIYT CBSI3U SIBJISIETCSI 0O6ecrieyeHye BbICOKOTO YPOBHS aIMUHUCTPUPOBAHMS
" TexHUYecKoro obcmyskuBanust Ethernet-cereit. s aTux nenei 61 paspaboran cranmapt IEEE 802.3ah [7]
(u3BecTHBINM Takke Kak «Ethernet in the First Mile (EFM) OAM» — «Ethernet OAM Ha «IepBOJi MIUJIEe»).

OAM (Operations, Administration, and Maintenance — SKcILIyaTanusi, aIMMUHUCTPUPOBAHNE
" 0O6CITykKMBaHME) — IIPOTOKOJ MOHUTOPMHTA COCTOSTHMSI KaHajaa, (QYHKIMOHMPYET HAa KaHAJIBHOM YpPOBHE
monmemu OSI. [Insi mepemaum uHpopmanuu MmesxkayEthernetyctpoiicTBamMy MCHOMb3YIOTCST OGIOKM TAHHBIX
nporokona — OAMPDU.

BaxknHoi1 dhyHKIMe mpoTokonia OAM sIBsieTcs BO3MOXKHOCTD BKIIoUueHMs peskuma «lllneiid» Ha ynaneéHHOM
npubope.

[IJIs yCTAHOBJIEHUS COeIMHEHUSI MeXIy MpuoopoM BepkyT-ETX M ymaJ€HHBIM YCTPOMCTBOM IO ITPOTOKOY
OAM u st BRIoueHus peskuma «lIlneiid» Heo6xogumo:

1. HenocpedcmeeHHo coemyHUTD JIOKanbHbI Bepkyr-ETX 1 ymaj€éHHOe yCTpOiCTBO'? B COOTBETCTBUM
CO CXeMOJ, MpUBeAEHHONM HIUKeE.

Jloxanwuwiid bepkyT-ETX VYnanénnoe ycTpoicTBO

==

— =3

(]')H'}H“CCKOC COCAHMHCHHEC

PucyHok 16.1. Cxema mecmupog8aHus
2. Ha yoanéunom npubope paspeminTb paboTy rmpotokojsa OAM B aKTMBHOM WJIM TACCMBHOM pPeXMME.
Ha nokanpHOM mpubope:
3. IlepeiitTu B MmeHIO «OAM» (CcM. puc. 16.2).
4. B nyHKTe MeHI0 «PeskuM» BbIOpAaTh aKTUBHBII PEXXUM paboThl TpoToKoaa OAM.

5. CocTrosiHMe O6HapykeHUsI YHAJEHHOTO YCTPOMCTBA B MyHKTe MeHI0 «OOHapyXeHMe» HAOKHO IMPUHSTH
3HaueHne «Send any».

6. [lepeitTu B MeHI0 «YaanéHHbli npubop». Ha sxpaHe IomskHA 0TOOpasUThCs MHPopMalys 06 ynaieéHHOM
YCTPOJICTBE.

7. HaxkaTp Ha KiIaBUINY - («LB up»). Ha ymanéHHoM ycTpoiicTBe 6ymeT BKIIOUEH pesxkum «Illneitd»
ka"anbHOTO (L2) ypoBHS (Tpaduk 6ymer mepeHamnpaBiasTbcsa 6e3 3ameHsl MAC-ampecos).

F1

[1s1 BRIKITIOUeHMs pesxkuma «Illneiid» Heo6X0AMMO HaskaTh Ha KAABUILY («LB downy).

12 Ha puc. 16.1 BepkyT-ETX npuBeféH B KauecTBe IIpMMepa yIaJEHHOIO yCTPOiiCcTBa.
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Il — EE — —27.2dBm 06 35

0AM

AKTHUBHBIA
OSHapyxeHe Send local

YpanéHHein npuGop

Brirn MNaccueHw AKTHEHEA

PucyHok 16.2. Mexro «OAM»

Pexxum

Bo3moskuble cocTosiHus OAM:

«AKTUBHBIf» — aKTUBHBIM PEXNUM; B aKTMBHOM peXMUMe IOPT MOsKeT
ITOChIIaTh KOMaHAbl HA OOHAPY)KEeHME YCTPOVICTB M BKIIOUEeHME (PYHKIMMU
«Illneitd» Ha ymanéHHOM IIpMOOpe, a TAaKKe pearMpoBaTh Ha KOMaHIbI
Ethernet OAM ot ymaJi€HHOTO YCTPOJCTBa;

«[TaccuBHBIN» — NACCUBHBIN PEXMM; B IACCMBHOM PeXMME MOPT HE MOXKeT
MHULIMUPOBATh BKIOUeHMe QyHkimy «Ilneitd», a MOKeT TOJIbKO
pearupoBaTh Ha KomaHIbl Ethernet OAM OT yaséHHOTrO YCTPOICTBA;
«Bbiki» — OAM OTKIIIOUEH.

O6HapykeHMe

CocrosiHue 06HaI)Y)KeHI/I$I y,E[aJ'[éHHOI‘O CeTeBoro YCTpOﬁCTBa. Bo3smoxkHbie
COCTOSTHUSA:

Fault — Hava/ibHOE COCTOSIHME, COEIMHEHME C YAAJEHHBIM YCTPOVCTBOM
He YCTaHOBJIEHO;

Send local — ornpaBka OAMPDU c unbopmanueit o mognepkuBaeMbIx
peskuMax paboThl;

Passive wait — oxkxupanue OAMPDU c unHdopMalmeit 0 moagepskMBaeMbIX
pexkumax paboThl OT YHAJIEHHOTO YCTPOIICTBA, CKOH(DUTYPMPOBAHHOTO
B aKTMBHOM PEXUME;

Send loc/rem — ornpaBka OAMPDU c nadopmaimeil o moagepskMBaeMbIxX
pexkumax paboThl JIOKAJbHOTO M YHOAJAEHHOTO Hpubopa M C METKOI,
O3Havalolei BO3MOKHOCTb YCTAHOBJIEHMSI COEIVIHEHMS;

Send loc/rem ok — momyuenne OAMPDU ¢ undopmaimeir o ToMm, 4TO
PEKMMBI PabOThl JIOKAJIBHOTO U YAQIEHHOTO YCTPOICTBA SIBJISIIOTCS
COBMECTUMbBIMU;

Send any — coepyiHeHMe YCTAaHOBJIEHO.

VoanéHHbIi mpru6op

Iepexo[ B MeHIO, copepkaiiee MHGopMaImio 06 yIaJTéHHOM YCTPOICTBeE.

IlpumeuaHnue: ycrienrHoe coeiMHeHMe BO3MOKHO TOJIBKO B TOM CIIy4ae, eIV YAAIEHHBI TPUOOP MOAIePsKIBAET
dbyukunio «Remote loopback» (pexxum yganéntoro nuieiida). B ciryuae oTCyTCTBMS JAHHOM QYHKIMM COCTOSTHME
OoGHaApYKeHUS YIATEHHOTO YCTPOiiCcTBa MpuMeT 3HaueHue «Send loc/rem ok».
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I — ER - —27.2dBm_ 06 3%
YpanéHHeia nprGop
MAC appec 00:21:CE:08:06:21
Vendor OUI Ox00 Ox21 OxCE
Pexuvm AKT,
Unidirectional Not supported
Rem. loopback Supported
Link ewvents Not supported
Var. retrieval Not supported
LE status Down
LE up

PucyHok 16.3. MeHto «Y0anéHHeili npubop»

MAC agpec MAC-azpec yoaj€HHOro yCTpPOJMCTBaA.

Vendor OUI VHMKaAbHBI UAEHTUGUKATOP OpraHM3aluy, MUCIOAb3yeMblil IJjisl TeHepauuu
MAC-azpeca.

Pexxum Cocrosiae OAM ynanéHHOro KaMeHTa.

Unidirectional IMogmepskka OJHOHAIIPABIEHHOI'O COeIVHEHNS.

Rem. loopback

IMognepskka pexkxuma yoajneHHOTro uuieiida.

Link events

IMogaep:kka yBegOMIeHMS 06 OIIMOKax CoeIMHEHNMS.

Var. retrieval

Hozmepm(a CUMTBIBAHNMS TI€PEeMEHHBIX, MCIIOJIb3YyeMbIX IJISI OLEHKM KaueCTBa
KaHaJia CBS3U.

LB status

CocrostHue peskuma «Illneiid» Ha yganéHHOM Ipubope.

Ipumeuanue: dyHKIMN
He IO IeP>KMBaIOTCS.

«unidirectional», «link events» wm «var. retrieval» mpu6opom BepkryT-ETX
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17. ET-o6HapyxeHue

@Oyakuusa «ET-o6Hapy>keHMe» MO3BOJSIET BKIOUNUTD peskuMm «lllneitd» kananpHoro (L2), ceteBoro (L3) man
TpaHcnopTHoro (L4) ypoBHS Ha yoajJ€éHHOM TecTepe-aHanu3aTtope bepkyT-ETX, BepkyT-ET wau ycTpoiicTBe
obpasoBaunus 1ieiida bepkyr-ETL.

T

PucyHok 17.1. Cxema mecmuposaxusi

B cooTBeTcTBMM CO CXeMOii TeCTMPOBAHUS MOKHO IIOC/eNoBaTeNbHO BKIOUaTh pexum «llmeiid»
Ha HecKonbKuX ycrpoiicTBax bepkyT-ETX, bepkyT-ET 1 BepryT-ETL, KOTOpble MOTYT HaXOOUTbHCS KaK B pa3HBbIX,
TaK ¥ B OJHO IIOJICeTH.

I — ER — —27.2dBm  06:51

ET—oGHapyxeHHe

172,16.,2.125

Wnerp DBwrn

DEHapLyweHLE

PucyHok 17.2. MeHto «ET-06HapyeHue»

P IP-anpec ymanéHHOTO YCTPOCTBA.
Ineid Br160p ypoBHSI 1uIeiida:
. F1' _ rimouenne pesxxuma «Illnend»;
o F2' _ prouenne nreiida KaHATbHOTO YPOBHS;
o F3' _ prmouenne nureiida ceTeBOTO YPOBHS;
o F4' _ prmouenne nureiiga TpaHCIIOPTHOTO YPOBHSI.
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I1st TTOJTyYeHMs JaHHBIX 00 YIaJAEHHOM IPMOOpe ¥ BO3SMOKHOCTY BKITIOUeHUs peskuma «Illneiid» ciemyer:
1. TTogxmounTs mpubop bepkyT-ETX K c€TU B COOTBETCTBUM CO CXEMOIA, IPeICTaBIeHHOM Ha puc. 17.1.

2. [epeitT B MeHIo «IlapaMeTpbl ceTu», 3amaTh IP-ampec mopra MauM yOeauThCs, YTO MPUOGOP MOTYUMI
BepHbIit [P-anpec no nmpoTokosry DHCP.

3. Ilepeittu B meHio «ET-06HapyskeHMe».
4. B none «IP-agpec» BBecTu IP-azipec ymanéHHOro yCTPOCTBA.

5. HaxkaTh Ha KJIaBUIILY o («O6HapykeHMe»). B ciaydyae yCIenrHoro BBIMOTHEHMS QYHKIMM Ha 3KpaH

npubopa 6yayT BeiBemeHsl IP-agpec, ums u MAC-anpec yaanéHHOro ycrpoiictsa (cM. puc. 17.3). IIyHKT
meHIo «Ilneiid» cTaHeT JOCTYITHBIM )i pefaKTUPOBAHMUSI.

6. C MIOMOIIbIO KJIABUII e , F3, i BbIGpATh YPOBEHD ITeiida.

IIpumeuanue: mepenava JaHHBIX OCyllecTBasercs o npoTokoay UDP. Ilopt momyuatens — 32 792. Tlopr
oTnpaButens — 32 793.

I —— ER - —27.2dBm  06:51

ET—obGHapyxeHHe

172,16.2.125

Wlnenp Burn

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

Brirn 2 3 4

PucyHok 17.3. lpumep sbinonHeHus ET-ob6HapyxeHus
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18. Tectbl TCP/IP

TecTbl, ONMMCaHHbIE B JTaHHOM pasjesie, HeO6XOIMMbI IIpU MTPOBEIEeHUY OMATHOCTUKY B CETSIX, COmepiKalInx
YCTPOJMCTBA, OCYIIECTBSIONIME KOMMYTALMIO M MapIIpyTM3alMio IepedaBaeMbIX MaHHbIX. C MOMOIIbIO
peanusoBaHHbIX B mpubope TCP/IP TeCTOB MOKHO OGHAPYKUTD ITPO6IeMbl, CBI3aHHbIE C KOHQUIYpaLMeii CeTu,
y6equUThCS B CBSI3HOCTY KaHajia MEKAY y3/laMi CeTH, OIpeleuTh MapuIpyThl CJeI0BaHMS JaHHBIX, IPOBEPUTD
PaboTOCIIOCOGHOCTD M OLIEHUTD 3arPY;KEHHOCTb KaHAJIOB MepeIauit JaHHbIX.

18.1. 3xo0-3anpoc (Ping)

WHCTpyMeHT «3X0-3ampoc»'® mosBosisieT MpoBepUTh PabOTOCIOCOGHOCTh KaHAJOB Iepefauy JaHHbIX
Y TIPOMEXKYTOUHBIX CETEBBIX YCTPOJCTB.

B mpoliecce TecTMpoBaHMS 3aJaHHOMY Y3JIy CETM IMOCHUIAIOTCS 3aIrpoChl U (PUKCUPYIOTCS MOCTYTAOIMe
oTBeThl. [To pe3ynbTaTaM aHanu3a GOPMUPYETCS CTATUCTUUECKUI OTUET.

711 IpoBeAeHMSI TECTUPOBAHMUS HEOOXOIMMO:

1. MMogk/MIOYUTDb IPUOOP K TECTUPYEMOIt CETU B COOTBETCTBUM CO CXEMOI, TPUBEIEHHO HIDKE.

mopr 1G/10G - .

PucyHok 18.1. Cxema nodknwyeHus
2. HacTpouTs ceTeBOe moaKIoueHue (CM. pasaen 25).

3. [lepeiiTu B MEHIO «DX0-3aIpOC».

Ed — SR - <—40dBmm__ 1./:30

Ixo—zanpoc (192,168.1.1)

CrapT CTaTUCTHRS Hactpoikw  Coxp,s3arp.

PucyHok 18.2. MeHro «3xo0-3anpoc»

F1 3amyck TecTa.

(«Ctapm»)

13 B 6a30By10 KOHGUTYPAIMIO He BXOAUT. JIOCTYIIEH IIPU AOTIOJHUTEIbHOM 3aKa3€e OIMIIUM.
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F2 («CTaTHcTHKaY) IMepexop k akpany «CTaTUCTUKA».
F3 («HacTpoiikin) ITepexon B MeHI0 «HacTpoiiku 9X0-3ampocar.
F4 [Tepexof B MeHIO COXpaHeHMUs pe3y/IbTaTOB TecTa.

(«Coxp./3arp.»)

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

ER — SR — {—40dBmm_ 17:34

HacTporkm 3xo—3anpoca

192.168.1.1

Paamep naketa D6
Konuuecteo ©
Bpema owmmpaHua 1000

Mayza 1000

PucyHok 18.3. MeHto «Hacmpoliku 3xo0-3anpocas

IP ampec [P-agpec y3/ma, JOCTUKMMOCTb KOTOPOTO HEOOXOIMMO ITPOBEPUTb.
Pasmep nmakera Pasmep ICMP-mnakera B 6aifTax.
KonnuectBo KonmmuecTBo oTmpasisieMblx makeToB (0T 0 mo 9999). Eciu BbIOpaHO HYIEBOe

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

F1 («Ctor»).

Bpems osxkuganus

Bpems oxkuaaHMs OTBeTa Ha 5X0-3aIpoc (B MC).

ITaysa

Bpemsi MeXXITy OTIIpaBKOJ IBYX MOCIEA0BATETbHBIX 3aIIPOCOB (B MC).

5. B MeHI0 «DX0-3aIIpoC» HakaTh Ha K/IaBUILY

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

Ha 5KpaH OyIyT BbIBEIEHBI CTPOKM, COMlepsKallye CIeayIolyio MHbopMaInio (cjieBa HalpaBo):

pasmep ICMP-nakera;

— IP-ampec y3ma ceTu, OTBETUBIIIETO HA 9X0-3a1poc;

I'[OpH,U,KOBI)II'/JI HOMeD I1aKeTa,

— BpeMda MeXny OTHpaBKOﬁ 3aripoca u 1rmoJiyueHmem OTBeTa.

[IpuMep pe3yabTaTOB TECTUPOBAHUS IPECTaBIeH Ha puc. 18.3.
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5K

<—40dEmm

17:34

Ixo—z3anpoc

(85,142,45,242)

56
Gl
56
56
Gl
56
56
Gl
56

B from
B from
B from
B from
B from
B from
B from
B from
B from

2h,142,45,242;
80,142, 45,242;
00,142, 45,2423
ah. 142,45, 242:
80,142, 45,242;
00,142, 45,242;
80,142,45,242;
80,142, 45,242;
2h,142,45,242;

n=1 time=5315
n=2 time=h396
h=3 time=5370
n=4 time=h3a1
n=h time=hd15
n=6 time=5388
n=7 time=hd70
n=8 time=hh34
n=49 time=RL0E

Ut
mnz
mnz
mnz
mnz
Ut
mnz
mnz
mz

06 B from 85,142, 45,242 n=10 tinme=5E1Z2 ms
15 packets transmitted. 10 received, 5 packet loszs
mindavgsmax: 5315/5438/0612 me

Crapr CTATHCTUKS Hactpolikt  Coxp,/3arp,

PucyHok 18.4. Pezynsmamel mecma «3x0-3anpoc»

ITo pesyabTaTaM TecTMpOBaHMUS POPMUPYETCS CTATUCTUIECKUI OTUET (CM. puc. 18.5).

B cratuctuke orobpaxkaercs wHbGOpPMANysA O MUHUMAIbHOM, CpeIHEM, MaKCMMAIbHOM BPEMEHU MEXKAY
OTIIPABKOJ 3ampoca ¥ TOJydYeHMeM OTBeTa, a Takke O KOJIMYeCTBe IepefaHHbIX, MPUHSTHIX, MOTEPSHHBIX
U TMMOBTOPHBIX (C OOMHAKOBBIM MOPSAKOBBIM HOMEPOM) MaKeTOB. 3HAUeHME B CTPOKEe TaliMayT COOTBETCTBYET
KOJIMUYECTBY MAKEeTOB, JJIs1 KOTOPBIX BpeMsI OTBETA Ha 3X0-3aIpoC ObLIO ITPEBBIIIEHO.

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

PucyHok 18.5. Cmamucmuka mecma «3x0-3anpoc»

18.2. Mapuwpyrt (Traceroute)

WHCcTpyMeHT «MapuipyT»'* ucnonb3yercst Ijist onpe/ie/ieHnsl MapIIpyTOB CIeL0BaHMUSI JAHHbIX U TI03BOJISIET
JOVarHOCTUPOBATDb JOCTYITHOCTh TPOMEKYTOUHBIX CETEBBIX YCTPOCTB.

B mpotiecce TecTMPOBaHUSI YKA3aHHOMY y3/Iy CETU OTIPABJISIETCS TIOC/IeLO0BATENbHOCTD KaIPOB, IIPU 3TOM
0TO6GPaKAIOTCS CBEJIEHNUS O BCEX MTPOMEKYTOUHBIX MapIIPyTU3aTOpax, Yepes KOTOpbie TPOIUTU JaHHbIe Ha Ty TH
K KOHEYHOMY Y3ITy.

[7ist TpoBeieHNsT TeCTUPOBAHMS HEOGXOIUMO:

1. IToAKMIOUUTD IIPUOOP K TECTUPYEMOIT CETU B COOTBETCTBUM CO CXE€MOIA, TPUBEIEHHOI Ha puc. 18.1.
2. HacTpouTsb ceTeBoe moKI0ueHue (CM. pasfen 25).

3. [lepetiTu B MeHI0 «Mapuipyt» (cM. puc. 18.6).

4 B 6a30ByI0 KOHGUTYpAIMIO He BXOAUT. JIOCTYIIEH IPU AOTIOTHUTETbHOM 3aKa3e OMIIUMN.
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E — 5SE — {—40dBmm 1.7:34

MapwpyTt ( 192,168,225,190 )

Crapt Hacrpoliku  Coxp,/3arp,

PucyHok 18.6. Merro «Mapwpyms»

il («Crapt») 3amyck TecTa.
b («HacTpoiikn») ITepexon B MeHI0 «HacTpoiiku MapuipyTar.
P4 («Coxp./3arp.») Tlepexoz; B MEHIO COXpaHEHVs! Pe3yJIbTaTOB TeCTa.

4. HacTpouTh MapameTpbl TECTUPOBaHMS B MeHI0 «HacTpolikyu MapuipyTar.

EEd — SE — —29.6dBm  19:17

HacTpolkn mMapupyrta

192,168.1.1

Makc., ysnoe 30
Pazmep narketa 40
Bpema oxugaHma 1000

Pucyrok 18.7. Merto «Hacmpolku mapwpyma»

IP appec IP-aznpec KOHEYHOrO ysJa.

Makc. y3710B MakcumanapHOe KOJMYECTBO MaplIpyTM3aTOpPOB, KOTOpPOe MOXKeT ObITh
MPOIIeHO TakeTaMu.

Pasmep nakera Pasmep kangpa B 6aiiTax.

Bpemst oxxupanus Bpemsi, 1o ucTeyeHMM KOTOPOTO OyIeT OTIIpaBJIeH caeayIouii 3ampoc (B ciyuae,
€CJIM He TIPUIIEN OTBeT Ha NpeAbIayInii).

5. HakaThb Ha KJIaBUIIY F («CrapT»). HauHETCST TeCcTMpoOBaHMe, B XOAEe KOTOPOTO Ha 3KpaH OyAyT

BbIBEJIEHBI CTPOKM, COMlepsKalllie CIemyIoIyo MHGopMaIio (cieBa HalpaBo):
— HOMep MPOMEKYTOUHOTIO y3/1a;
— IP-ampec mpOMEXKYTOYHOTO y371a;

— BpeMs OKMIaHUsa OTBeTa.
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Ecnu BpeMs okupaHus OTBETA OT IIPOMEKYTOUYHOTO y3/ia MPEeBbICHIO TaliMayT, B CTPOKE Pe3ylIbTaTOB
OyIeT BbIBEJIEH 3HAUOK «*».

[Ipumep pe3yabTaTOB TECTMPOBAHMS MIpPeACTaB/IeH Ha puc. 18.8.

EE — SR - <—40dBmm__ 1/:34

MapupyTt ( 209.85,229,104 )

195,121,127,1 & ms
10,45,72,1 21 n=
195,131,241.4 18 ns
195,131,252,4 20 ns
194,86,177,138 15 ms
216,239,43,240 41 ms
209,85,250,183 58 ms
BE,2439,90,132 B2 ms
10 209,85,243,78 B3 m=
11 *
12 209,85,252,82 B3 ns
13 209.80,243.81 72 ns
14 209,85,229,104 71 ms

Crapt Hactpoiky — Coxp./3arp.

000 == R e (W D

PucyHok 18.8. Pezynsmamel mecma «Mapwpym»

18.3. DNS (DNS lookup)

HucrpymeHnt «DNS lookup»'S (momck Ha cepBepe MMEH) IT03BOJISIET OGHAPYKMUTb OMMOGKM B paboTe
NS-cepBepoB.

DNS (Domain Name System — cucTeMa JOMEHHBIX MMEH) — pacrapefenéHHas 6a3a JaHHBIX, CIIOCOOHAS
IO 3aIpocCy, CoJlepskallemMy JOMeHHOe UMs y3/1a, cooomuTs ero IP-agpec.

Iyist mpoBeeHNsT TeCTUPOBAHMS HEOOXOIUMO:

1. MMogk/MIOYUTDb IPUOOP K TECTUPYEMOIL CETU B COOTBETCTBUM CO CXE€MOI, TpUBeAEHHOI Ha puc. 18.1.
2. HacTpouts ceTeBoe noakiaoueHne (CM. pasgen 25).

3. [lepetiTu B MeH0 «<DNS» (cm. puc. 18.9).

EEd — 5SE — {—40dBmm__ 20:46

DNS
metrotek.spb.ru

IFP 0,0.0,0

CrapT
PucyHok 18.9. Metro «DNS»
V3en Vms y3na, IP-agpec KOTOPOro He0OXOIMMO OTIPEeIeTATh.
1P [TosryueHHBIN B pe3ynbTaTe NMpoBeieHNs Tecta [P-afpec y3na, MMs KOTOPOTO 3aaHO BBIIIIE.

15 B 6a30BY10 KOHGUTYPAIMIO He BXOAUT. [JOCTYIIEH ITPY HOMOJHUTEILHOM 3aKas3e OITINIA.
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4. B myHKTe MeHI0 Y3e/ BBeCTU JOMEHHOe UM y3J1a.

5. HaxkaTb Ha KJIaBUIITY & («CtapT»). B mynkre meHIo «IP» oTo6pasurcs IP-agpec y3ina.

Eciu IP-agpec onpefennTh He yaaloCh, B TyHKTe MeHIo IP oTo6pasuTcst HyneBoit IP-agpec (0.0.0.0).

18.4. MoHutop ARP-3anpocos

WHcTpyMeHT «ARP  MOHUTOD»!®
U «TlepexBaThIBaTh» comepskaimecs B Hux IP- 1 MAC-aapeca ceTeBbIX YCTPOMCTB.

II03BOJIIET OTCIEXNBATDb ARP-OTBeTbI, nepegammmeca B CETH,

[yt MpoBedeHNsT TeCTUPOBAHMSI HEOGXOOUMO:

1. TTogRMIOUNTH TPUOOP K TECTUPYEMOI CETU B COOTBETCTBUM CO CXeMOIA, TIpMUBeaEHHOM Ha puc. 18.1.

2. HacTpouTs ceTeBoe moakiaoueHue (CM. pasmen 25).

3. IlepeiiTu B MeHI0 «<ARP MOHUTOD».

E@ —— SR -

ARF moHuTOPR

—29.6dBm  22:24

ARP-Tabnuua nuycTa

Pucyrok 18.10. MeHto «ARP moHumop»

4. Yepe3 HeKOTOpoe BpeMsl Haamuchb «ARP-Tabiuiia mycta» MCUe3HeT M Ha 9KpaH OyOyT BHIBOOUTHCS IP-

1 MAC-azpeca ceTeBbIX YCTPOMCTB.
I 10G EE -

ARF moHuTOpR

192,168,222,18  00:1A:4D:505F4:8C
192,168,222,4 003503801635 C0:10

Q.5dBm 06 59

PucyHok 18.11. Pe3ynsmamsl mecmupo8aHusi

Ecu Kakas-To U3 3a1muceit He 0GHOBUTCS B TeUeHue O,I[HOIZ MMHYTbI, TO OHa 6y,ueT yaoasieHa 13 CIIMCKa.

16 B 6a30By10 KOHGUTYpAIMIO He BXOAUT. JIOCTYIIEH IIPU AOTIOJHUTEIbHOM 3aKa3e oMM,
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18.5. TCP knueHTt

Wuctpymentr «TCP kinmeHT»!” mosBoiseT ycraHoBuTh TCP-coeamHeHme ¢ yoaaéHHBIM Y3JI0M CETH,
MIPUMHMMATh OT HEro JaHHbIe U MepeaBaTh JaHHbIe 3TOMY y31y. C ITOMONIbI0 3TOM (PYHKINMM TaKKe MOKHO

YIIPaBJSATh YAAJIEHHBIM y3J10M 110 TpoTokosy TELNET.
IlJist ycTaHOBJIEHUS COeAVHEHMSI HE0OXOIVIMO:

1. TTogR/MIOUNUTH TPUOOP K CETU B COOTBETCTBUM CO CXEMO, IPUBEeAEHHO Ha puc. 18.1.
2. HacTpouTsb ceTeBOe moaKI0ueHue (CM. pasaen 25).

3. ITepeiitTu B MeHI0 «TCP KnmeHT».

Ed — 5E - —29.6dBm 23:07
TCP knueHT

(THPHTE Hactpoikw  Coxp,/3arp.

PucyHok 18.12. MeHw «TCP knueHm»

F1 («CTapT>) OtkpoiTie TCP-coequHeHMs.
F3 («HacTpoiiku») IMepexon B MeHIio «TCP kiameHT. HacTpoiiku».
F4 («Coxp./3arp.») ITepexop B MeHIO COXpaHeHMs pe3yJIbTaTOB TecTa.

4. lMepeiitu B meH10 «TCP knmeHT. HacTpoiiKu» U BBINOJHUTDL HACTPONKY NMapaMeTpPOB COeqUHEHUSI

— BBeCTM OOMEHHOEe M NN IP-&,ILPEC y3/1a;

— BBeCTM HOMep IopTa (HamboJiee 4aCcTo UCIOIb3yeMble HOMepa IOPTOB MPUBeIeHbI B TabI. 33.6).

EZ — SE — {—40dBmm 21:20

TCP knmeHT
HacTtporkm

metrotek.spb.ru

TCP nopt 80

HTTF
Pamn  Findex,.html

PucyHok 18.13. Hacmpoliku mecma «TCP knueHms

17 B 6a30ByI0 KOHGUTYpAIMIO He BXOAUT. JIOCTYITHA ITPY JOTIOTHUTENIBHOM 3aKas3e OMIIMMA.



5. Iepeiitu B MmeH10 «TCP kineHT» 1 OTKpbITh TCP-coenyHeHMe, HAXKaB Ha KAaBUIITY ) («OTKpBITD»).

B ciayuae ycnemHoro coeauHeHust (cM. puc. 18.14) MOXHO BBOAUTb KOMAaHIbl COOTBETCTBYIOILETO
MIPOTOKOJIA, 3aIIPaIIMBaTh Y CEpBepa BeO-CTPaHUIIbI.

B ciyuae BO3HMKHOBEHMS IPOGJIEM IIPY YCTAaHOBJIEHUM COEOVHEHMST BHIBOOUTCS COOOIIeHMe 06 OIoKe.
HexoTopbie coobiieHys 06 ommbKax MpuBeaeHbl B TabI. 33.7.

E —— 5SE - —29.6dBm 23:07
TCP knueHT
connecting to
metrotek,spb.ru (192,168,222, 104800
connected
JakpHTE HTTPGET Hacrpoiiky  Coxp,/3arp,

PucyHok 18.14. [lpumep ycnewHo20 COeOUHEHUS C Y3/10M

IOns mepemauyu BeO-CTpaHMI MCIONb3yeTcss Ipotokoa HTTP. B srom mportokosne ompenenén HTTP
GET-3amnpoc!® . C ero momoipio BO3MOXHO ITPOBEPUTDb, OTBEYAET i1 cepBep Ha HTTP-3ampochl U MOTYyYUTh
CoIep>XuMoe YKa3aHHOTO pecypca.

[nst mosryueHust copepskumoro ¢aitia ¢ cepepa He06X0oMMO:

1. B okHe HacTpoek TecTa B ITyHKTe MeHIo daitn (cMm. puc. 18.13) ykasaTh uMsl 3ampanimBaeMmoro Qaiina.

2. YCTaHOBUTD COEIMHEHNE C Y3JIOM.

3. B okHe «TCP kiueHT» HaxkaTb Ha KJIaBUIILY 7z («HTTPGET»). [Ipumep pe3ysnbTaTOB TECTUPOBAHUS
npezncTasiaeH Ha puc. 18.15.
Ea — 5SE - {—40dBmm 17 ;34

TCP knmeHT

Location: http:/rtwiki,ddgsbindview/Bercut
Content-Length: 216

Content-Type: textshtml: charset=i=z0-8853-1
¥-Pad: avoid browser bug

CIDOCTYPE HTHML PUBLIC “-//IETFA/DTD HTHL 2.0//EN">
<html><head>

<titler302 Found< titler

L head><boduy

<hl>Found</hlx

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

CSbody<Ahtm

JakpHTE HTTPGET Hactpoiku  Coxp,/darp,

PucyHok 18.15. lMpumep omeema Ha HTTP GET-3anpoc

18 OyHKIMS DOCTYITHA IPU AOTIOJHATEILHOM 3aKa3e O,
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19. NpocmoTp Kappos.

19.1. O6wme cBepeHun

HnctpymenT «IIpocMOTp KaapoB»'® mo3BosisieT BbIIOAHUTD uibTpaiyio Ethernet-nakeTos, mocTymamoummx
Ha TeCTUPYIOIUINII ITOPT, 10 CJIeIYIOMUM KPUTEPUSIM:

— MAC-anpec;

— wupeHtudukatop VLAN;

— IIpUOpUTET TpaduKa;

— MPLS-meTKa;

— IP-agmpec;

— tun npotokosa (UDP, TCP, ICMP);

— Tun Kagpa (unicast, broadcast, multicast);

— pasmep Kajpa;

—  KOHTpOJIbHAsI CyMMa (BepHast UM OIIMO0YHAas).

IMocne HacTpoOlikKM MapaMeTpoB GuibTpauum (cM. pasmen 19.2 — 19.6) ciaegyeT HOAKIIOUUTH MPUOOP
K Ethernet-ceTu 1 HaskaThb Ha KHOTIKY «CtapT». [IprMep pe3ysnbTaToB 0TOOpA MMaKeTOB IpuBeleH Ha puc. 19.1.
Ecnu kanp He COOTBETCTBYET HU OBHOMY U3 (PUIbTPOB, MHPOPMAIIMS O €ro COnep>KUMOM He 0ToOpakaeTcs.

C MOMOIIbI0 KHOMKMU e (CTaTuCTMKA/3ar0JI0BKM) BBITIOJIHSIETCST IepeKIIoUeHe MexXay uHopmMaiyeri
O CTaTUCTMKE 3aXBaTa M 3arojOBKax makeToB. MeHio «CTaTMCTMKA 3aXBaTa» OTOOpaykaeT obliee KOJIMUeCTBO
MaKeToB, COAEPXKMMOEe KOTOPBbIX YIOOBAETBOPWIO 3aJaHHBIM KPUTEPUSIM, a Takke CyMMapHOe KOJMYeCTBO
MIPUHSITBIX OANT JaHHBIX.

Bl 100 —— - 09:43 Bl 100 — - 09:5%7
MNpocHoTp kagpoe CTatTucTHKa zaxearta
proto D305 zize B4
010,865 src ddr3d:Ter0d:B5:lb dst O1:00:5e:00:00:1F MNakeTn o
proto 0BO0 zize B4 EBant 320

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 HacTpoiku

Pucynok 19.1. Menio «I[Ipocmomp kadpoe» u «Cmamucmuka 3axeama»

19.2. NMNapameTpbl punbTpaumm

I HacTpoiKM mapaMeTpoB (GMIbTpAIMK ClemyeT IepeiiTu B MeHI0 «[IpocMOTp KagpoB» M HaXaTh

Ha KHOIIKY F3 — «HacTtpoiiku».

19 B 6a30ByI0 KOHGUTYPAIMIO He BXOAUT. JIOCTYIIEH IIPU AOTIOJHUTEIbHOM 3aKa3e oMM,
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e 100 — - 10:16

MNpocMoTp Kagpoe

HacTtporkn MAC puneTpa

Hactporrm VYLAN 1 MPLS guneTpa
Hactporrm IP guneTpa

PucyHok 19.2. MeHto «[lpocmomp kadpoe»

19.3. Hactpoiku MAC dunbtpa

B 100 —— - 10:18

Hactpoirn MAC guneTpa

Mo CEC Bekn
Mo gnavHe kagpa Brn
MiH, kagp ©
Makc., kap 64
Buirn
Mo MAC 06a
MAC OTnp. 00:00:00:00:00:00
MAC Monyu, Q0:00:100:00:00:00

Bk Unicast Multicast Broadcast

PucyHok 19.3. Merro «Hacmpoliku MAC ¢unempax»

ITo CRC

«BBIK/I» — BBIKTIOUATH PUIBTPAIMIO TIO TUITY KOHTPOJIbHOM CYyMMBI.
«OK» — GmabTpoOBaTh MAKEThI, MMEIOIIVE BEPHYIO KOHTPOJIbHYIO CYMMY.
«Omm604.» — GUIABTPOBATD MAKETHI C OMMOKAMYM B KOHTPOJIHOI CYMMe.

ITo piHe kagpa

«BBIKJI» — BBIKJIIOUUTD GUIBTPAIIMIO 110 AJjIMHE MTaKeTa.

«Bkj» — BKIIOUKUTH (PUIbTpalvio Mo AJjiMHe TakeTa. [MamasoH OJMH Kagpa 3aJaeTcs
B IIYHKTaxX MeHI0 «MuH. Kagp» u «Makc. kanp». Hanpumep, ecau B nyHkTe «MuH. Kagp»
yCTaHOBJIeHO 3HaueHMe «0», a B MyHKTe «Makc. Kagp» — «64», U3 BXOASIIEro moToKa
JIaHHBIX OYAYT OTOOpAHBI MAKeThI, IJIMHA KOTOPBIX He IIpeBbIliaeT 64 Gaiita.

ITo Tumy MAC «BBIKJI» — BBIKIIIOUUTH GUIbTpaIuio mo tumy MAC-aapeca.
«Unicast» — BKIIOUUTb GUIbTPALIMIO [TAKETOB C eAMHUYHOI afipecalnei.
«Multicast» — BKIIOUMTDb QVIBTPALINIO IAKETOB C IPYITIOBO afpecalyeit.
«Broadcast» — BKITIOUMTb QMIBTPALIMIO TTAKETOB C IMMPOKOBENIATEIbHOI afgpecalyeii.
ITo MAC «BBIKJI» — BBIKJIIOUUTH GuIbTpaluio mo MAC-anpecy.

«OTmpaBuTeNb» — BKIIOUUTH GuabTpanuio mo MAC-anpecy OTIpaBUTeNs], YKa3aHHOMY
B myHKTe MeHI0 «MAC OTmp.».

«[TonyyaTesnb» — BKIOYUTb GuabTpaiuio no MAC-aapecy mosydaTessi, yKasaHHOMY
nyHkTe MmeHio «MAC IToyd.».

«06a» — BKIOUUTL GuabTpauuio mo MAC-agpecam OTHpPaBUTENS M TIOIydaTesis,
YKa3aHHBIM B MyHKTax MeH0 «MAC Ortrip.» u «MAC ITomyd.».
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19.4. Hactpoiiku VLAN n MPLS ¢unbTpa

B 100 — - 16:34

HacTtpokkn YLAN v MPLS gunsTpa

Mo YLAN ID WHELSG

VLAN ID ©
Mo YLAN PRI Bwkn
VLAN PEI ©

Mo MPLS Labkel Bwkn
MPLS Label ©

Mo MPLS CO5 Bwkn
cos ¢

Brikin Brin

PucyHok 19.4. Menr «Hacmpoliku VLAN u MPLS ¢unempa»

ITo VLAN ID «BBIKI» — BBIKIIOUUTH GUIBTPALMIO IO 3HaUeHnIo uaeHTudukaropa VLAN.
«Bxi» — ¢QwibTpoBaTh mMakeThl €O 3HaueHueM uaeHTUdMkaropa VLAN,
COBIIaJAIOLINM C 33JaHHBIM B IMyHKTe MeH10 VLAN ID.

ITo VLAN PRI «BBIKJI» — BBIKIIOUNTD GUIBTPAIMIO [0 3HAUYEHUIO ITpUOpUTETa Tpaduka.
«Bxy1» — GuIIbTPOBATh MAKeThl CO 3HAUEHMEM MpUOpUTeTa TpaduKa, COBIALAIOIINM
C 3alaHHBIM B NyHKTe MeH10 VLAN PRI.

[To MPLS Label «BBIKI» — BBIKITIOUUTH QuabTpanuio no sHaueHnio MPLS-meTku.
«Bxi» — BKRIWOYUTb GUIbTPAUMI0 IakeTOB co 3HaueHueM MPLS-meTky,
COBIAZAIONIVM C 3aJaHHBIM B ITyHKTe MeHI0 MPLS Label.

ITo MPLS COS «BBIK/TI» — BBIKITIOUUTH (PUIIBTPAIIMIO TI0 3HAYEHMIO KIacca 00CTY>)KMBaHMS ITaKeTa.

«BKJI» — BKJIIOUUTb (QUIbTPAIMI0 MAKETOB CO 3HaueHMeM Kjiacca OO6CIy>KUBaHMSI,
COBITAJAIOLIMM C 3aJaHHBIM B ITyHKTe MeHi0 COS.

19.5. Hactpoiiku IP ¢punbtpa

E 100 —-— - 16:37

HacTporkn IF punsTpa

Mo IP appecy Eappisr=1=17pg=y, 5

Mo npotokony Bkn
Mo nopty MonyuaTtens
Mo IF ToS Bkn

flonenHUTensHwe HacTporku IP
Src IP range; Q00,000 000, G00-000, 000, (00, 000
TaoS: 0000 Protocols 000
D=t ports:; QOOO0 - QOO0

Brkn OrnpaguTene  MonyuaTent 06a

PucyHok 19.5. Menr «Hacmpoliku IP punempas

ITo IP-agpecy

«BBIK/I» — BBIKJIIIOUNTD GUIbTpaluio mo [IP-agpecy.

«OTnpaBuUTeNby — BKIIOUNTL GuiabTpamuio 1mo IP-agpecy wim guamnasony IP-ampecoB
OTIIPaBUTeJIs, YKAa3aHHBIX B IIyHKTaX MeHI0 «JlOoMoMHUTeNnbHble HACTpoOViku I[P» =
«IP orm., oT» u «JlonosHUTeNbHBIE HACTPOVKK IP» = «IP oTm., mo».

«[Tonmyuatenb» — BKIOUMTH GuibTpaumio 1o IP-agpecy wnm guamasony IP-ampecos
TosyyaTess, YKa3aHHbIX B IIYHKTaX MeHI0 «/lONOMHUTe/NbHble HAcTpoiiku IP» =
«IP momn., oT» 1 «JlomomHUTeIbHbIe HACTPOIKY IP» = «IP mo., mo».
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«06a» — BKIIOUUTD GUIbTPAIIMIO IO [P-ampecaM OTIIPaBUTEJIS U TTOTyYaTe s, YKa3aHHbIM
B MEHIO «/l0MOoTHNTENbHbIE HACTPOMKM IP».

[To mpoToxoy

«BBIKI» — BBIKITIOUNTD GUIBTPAIMIO TT0 3HAUEHUIO UIeHTUHUKATOPA POTOKOIIA.
«BKI» — BKIOUMTD (QWIBTPAIMIO [0 3HAYEHUIO WIOEHTUGMUKATOPA ITPOTOKOIA,
YKa3aHHOMY B ITYHKTe MeHIO «Jl0TIOHMTe/IbHbIe HACTPOViKU IP» = «#eHT. IMpoT.».

ITo mopty

«BBIKJI» — BBIKIIOUNTH GUIbTpaluio o Homepy TCP/UDP moprTa.

«OTIpaBuUTeNb» — BKIIOUNUTD (PUIBTPALIMIO IO HOMEPY WK Ayana3ony Homepos TCP/UDP
MOPTOB OTHPABUTEJS], YKa3aHHBIX B ITYHKTAaX MEHIO «/lOMOMHNTeNbHbIe HACTPONiku IP» =
«[Toprt oT11., OT» U «JloMOMHUTENbHBIE HACTPOViKK IP» = «[lopT oTm., A0».

«[TonmyuaTesib» — BKIIOUNTb GUIBTPAIIMIO TI0 HOMEPY MK Iuara3ony HomepoB TCP/UDP
TIOPTOB TIOy4YaTessl, yKa3aHHbIX B MYHKTax MeHI0 «[loTOHUTeIbHbIe HACTPOIiKU IP» =
«[lopt nosn., oT» U «JIonoMIHUTEIbHbIE HACTPOVKYU IP» = «IlopT moi., go».

O6a — BBHIKTIOUNTL GuibTpauuio 1Mo Homepam TCP/UDP MOpPTOB OTIIpPaBUTEIS
U TI0JTyYaTesisl, yKa3aHHBbIM B MeHIO «JlOTIOJIHUTEJIbHbIE HACTPOIKuU IP».

ITo IP ToS

«BBIK/I» — BBIKIIOUNTD GUIBTPAIIMIO IO TUITY OOCTYy>KMBaHMs IP-T1akeTa.
«BKJI» — BKIIOUUTh GUIBTPAILMIO MO TUIY OOGCHYKMBaHMS IP-makeTa, yKasaHHOMY
B ITYHKTE MeHI0 «/OMmoMHNTeNbHbIE HACTPOKY [P» = «ToS».

19.6. lononHuTenbHble HacTpoiku IP punbTpa

B2 100 —— - 19:17

flonomHuTensHWe HacTpodkkn IP

I s ©.0.0.0
IF otn.. po ©
IP non.. ot ©
IF non.. po ©
HpeHT. npor., 0
MopTt oTn,, oT ©
4]

0

4]

0

L0.0.0
L0.0.0
L0.0.0

-

MopT oTn.. go
MopT non,,. oT
MopT non.. go

ToS QOO0

PucyHok 19.6. Merto «ononHumensHsie Hacmpolku IP»

IP oTm., OT [P-agpec oTripaBuTesI MM HaYaJAbHOE 3HAUYEHNE B (JIyyae 3aJaHus AMana3oHa aJipecos.

IP otm., oo KoneuHoe 3HaueHue muamasoHa IP-agpecoB oTmpaButensa. Ecau TpebGyeTcs MmpoBeCTU
dbunpTpanuio 1Mo oJHOMY 3HaueHMi0 IP-agpeca, B JaHHOM T1IoJjie CleAyeT OCTaBUTh
BenmunHy «0.0.0.0».

IP mos., ot [P-agpec nongyJyaTesns WM HauaJlbHOE 3HAUEeHNe B (yy4yae 3aaHus I1ana3oHa agpecos.

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

dbunpTpauuio Mo ogHOMy 3HaueHuio IP-ampeca, B JaHHOM IIOjle CjlIeAyeT OCTaBUTh
BemunHy 0.0.0.0.

NpeHT. npor.

3HaveHe UAeHTU(GUKATOPA TPOTOKOJIA.

ITopT oT., OT

Homep TCP/UDP mopra oTmpaBuUTeNs] WM HauvajJbHOE 3HAUEHMEe B Ciydyae 3aJaHwus
Jyara3oHa aipecos.

ITopT oT., MO

Koneunoe sHauenue auamnasona Homepos TCP/UDP nopToB oTmpaBuTes. Eciau TpebyeTcst
nmpoBecT GUIbTPALUMIO MO OJNHOMY 3HAUEHMIO, B [aHHOM IIOJie CJIeLyeT OCTaBUTh
BenuuuHy 0.

[TopT mos1., oT

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

[Mopt nout., fo

KoneuHoe 3HaueHue nuamnasodHa HomepoB TCP/UDP mopTtoB nosyuatens. Ecim Tpedyercs
nmpoBecT (GUIbTpAUMIO MO ONHOMY 3HAUEHMIO, B JaHHOM IIOJie CJIefyeT OCTaBUTh
BeIMUMHY «0».

ToS

3HaueHue Tura obcayskuanus [P-makera.
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20. BERT

BERT (Bit Error Rate Test) — TecT, O3BOJSIONIMIT ONPENETUTh OCHOBHOV GUTOBBIN MTOKa3aTelb KauecTBa
KaHaya — «bit error rate» (K03 GuIMeHT GUTOBBIX OLIMOOK), T.€. OTHOIIEHNE YMC/Ia OMIMOOUHBIX OUT K 061IeMY
KOJIMYECTBY ITepeJaHHbIX OUT. MI3BecTHAs HA IPMEMHOM U ITepefalolieM KOHIe 6MHapHAs MTOCIe0BaTETbHOCTb
noMeniaercs B Ethernet-kagp, KoTopblii Ilepemaércs B (GusMueckylo cpemy. Ha mnpuéMHOM KOHIlE
MOC/IeIOBATEIbHOCTD CPABHMBAETCS C MCXOOHOWM, M BBIUMCISETCS KO3(D@PULMEHT OGUTOBBIX OIIMOGOK. s
moAK/IIoueHnst K TDM-ceTu UCIO/b3yeTcsl KOHBepTep MHTepdeiicoB, KOTOPBI OCYIIECTBISIET IIpeobpa3oBaHue
Tpadmka naketHoit cetu (Ethernet) B Tpaduk, nepemaBaemsiii B TDM-ceTsx.

TecTupoBaHMe MOXET ObITh peasn30BaHO Ha YeThIPEX YPOBHAX Momenu OSI.

Ha dmsnueckoM ypoBHE MaHHBIE OTIIPABISIOTCS YACTSIMMU C OMpeneeéHHbBIM MEXKaZpPOBbIM MHTEPBAIOM
(IFG — Interframe Gap). B aToM cjyyae TecTMpoBaHME IIPOBOIUTCS IPU 3aMbIKAaHUM Tepemaloueii mapbl
OIITOBOJIOKHA Ha MPMHMMAaIOIIYI0 (cM. puc. 20.8) miu ¢ ucrnonab3oBanueM pyHKIuA «Ilneiid» (cm. puc. 20.9).

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

PucyHok 20.1. Kadp ¢usuyeckozo yposHs

Ha kaHanpHOM ypoBHe K JIaHHbIM fob6asisiercs: Ethernet-3arosioBok, 4To MO3BOJSIET TepeJaTh TeCTOBbIE
MaKeThl Yepe3 CeTb, KOTOpast COEePXKUT YCTPOICTBA, paboTaloiiye Ha BTOPOM ypoBHe mMozenu OSI (Hampumep,
ceTeBoit KOMMyTaTOp (switch)). Crioco6bI oAKIIOUeHMS TPMOOpa K TeCTUPYeMoii ceTu nmokasaHsl Ha puc. 20.10,
20.11, 20.12.

TecToBas KoHTponbHas

MAC-aaronosok nocneqoBaTenbHOCTb CyMMa

PucyHok 20.2. Kadp kaHaneHo20 yposHs

Ha ceTeBOM ypoBHe JaHHble moMelaioTcs B [P-miaket, a 3aTeM — B Ethernet-kagp. DTo 1O3BOJISIET IlepeiaTh
TECTOBbIE MAKETHI Uepe3 CeTh, KOTOPAsT COAEPKUT YCTPOICTBA, paboTaloIyie Ha KAaHAJbHOM ¥ CETEBOM YPOBHSX
(HaTmpuMep, CeTeBOI KOMMYyTaTOp, MapHIpyTn3aTop (router)). Crtoco6sl MOAKIIOUEHNST TPUO0Opa K TeECTUPYEMOiT
ceTu nokasassl Ha puc. 20.10, 20.11, 20.12.

TecToBas KoHTponbHaga

MAC-3aronoeok | IP-3aronosok NOCNEe0BaTENbHOCTb cymma

PucyHok 20.3. Kadp cemesozo yposHs

Ha tpancnoptHoM ypoBHe dopmupyeTcs Ethernet-kanp, cogepxaruuii IP- u UDP-3aronoBok, 4To MO3BOJIsSIeT
rmepeaTh TECTOBYIO IIOC/A€HOBATEIbHOCTh C MCIIOJb30BAHMEM TPAHCIIOPTHBIX MPOTOKOMOB. Croco6bl
MTOAK/TIOUEHMS TTpMOOpa K TeCTUPYEMOIi ceTu mokasaHbl Ha puc. 20.10, 20.11, 20.12.

TecToBad KoHTponbHas

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

PucyHok 20.4. Kadp mpaHcnopmHoz20 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 20.5. 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 BpeMeHM, B TedeHMe KOTOpOro Habmomanach IOTeps
CUHXPOHM3AIMU TECTOBOI IMOC/IeI0BaTeIbHOCTU, KO BpeMeH!, MpolleiuiemMy
C HavaJia TecTa (B MPOIeHTaX)

LOS Bpemsi, B TeueHne KOTOPOTO CUTHAJI OTCYTCTBOBAJI

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

Hacrpoiikn ITepexop B 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

F2' HpomcxomuT BcTaBka ORHOM GUTOBOJ OWMOKM B TECTOBYIO

MOC/IeIOBATENbHOCTh. KoMuecTBO creHepMpoBaHHbBIX OIIMO0K oTo6paxkaeTcst B cTpoke «TX Err».

Hp]/[ HaXXaTuy Ha KiIaBUIILY

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

BBIBOJI MHGOPMAIIMM O COXPAHEHHBIX U3MEPEHUSX ( F1 ), COXpaHeHMe pe3yIbTaTOB U IapaMeTpPOB TECTOB

( e )  yoanenue ( i ) COXpaHEHHBIX PE3YJIbTATOB U MapaMeTPOB U3MEPEHMIA.

80



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 20.6. MeHrto «Hacmpoliku BERT»

YpoBeHb Boi60p ypoBHst Mopenu OSI, Ha KOTOPOM GyZeT MTPOBOAUTHCS 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. BBoJ, 110o1b30BaTeIbCKOM 10C/Ie40BATe/IbHOCTH.

Harpysxa (L2) 3HaueHue nHbopmauyonHoi (L2) ckopocTy B IpoLieHTax ( F ), BKOUT/C ( 2 ) Unn
B Mbut/c ( F3 ).

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

Pasmep kagpa

Ecnu Bei6paHo «CydaitHblit», TO pa3Mep Kagpa 6yIeT M3MeHSIThCS 10 pPABHOMEPHOMY
3aKOHY B 3aJJaHHBIX IIpefeax (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 Kafpa JaHHBIX.

Tomonorust TecToB

ITepexop B MeHI0 «Tormonorus» (cm. pasgen 7.1).

3aros0BOK

[Tepexon B MeHI0 «3arojioBok» (cM. pasgein 10.1).

IMocnenoBaTeIbHOCTH, MUCTIOIb3yeMble Il TECTUPOBAaHMS, COOTBETCTBYIOT pekomeHaanuu ITU-T 0.150 [6]
U TIpeicTaBjIeHbI B TA0J. 33.8.

20.1. BERT. Hacrpoiika MPLS

CTek METOK ISl TeCTMpOBaHMSI 3amaércs B MeHIo «MPLS»: U3mepenuss = «BERT» = «Hacrpoitku» =

«3aro/10BOK» = «JJOMOMHUTEIbHO» = «MPLS».
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I — ER — —27.2dBm  07:34

CTek MeTOK

Kon—Bo mMeToK

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

Iy
o

HOOEOOHOOH
4]

3
e

Brikn 1 2 3

PucyHok 20.7. MeHro «MPLS»

Kom-Bo meToK

Br160p KomuecTBa MeTOK (OT 1 10 3), KoTopoe 6yneT no6aB/ieHo B epesaBaeMblii ITakeT.

Mertka 3HaueHue MeTKU.
MPLS COS Kiacc o6cmy>kuBaHMs IakeTa.
TTL Bpems )X13HM ITakeTa ¢ METKOI.

20.2. BapuaHTbl NOAKIOYEHUS

(u3mueckas cpena (xkaben)

_

PucyHok 20.9. TecmuposaHue Ha (pu3u4yeckom yposHe (8apuaHm 2)



HavKa KaapoB

10 Ethernet-cetn
LI

¢« KOHBEpTCD
HHTEpdeiicor

S o =
)A - IIAKeT ¢ OIHOKOH B TECTOBOH MoCaeJ0BaTC/IbHOCTH

PucyHok 20.10. TecmuposaHue HG KaHA/bHOM/cemeaoM yposHe (8apuaHm 1)

nayka KazipoB

g .
X

Ethernet-cetn

switch/ —
_router  —
TRt

X] - MaKeT ¢ OLIMOKOI B TECTOBOM MOCIEA0BATEIBHOCTH

Pucyrok 20.11. TecmupoeaHue Ha KAHATbHOM/CEmesoM yposHe (8apuaHm 2)

Mavka Kaapos

OO —  \oe ,
KOHBEPTED :]_[_[neﬁ(l)
HHTEp(EiicoB l -

LI

‘Z - IakKeT ¢ oIHOKOH B TECTOBOH IMOCIEI0BATENBHOCTH

PucyHok 20.12. TecmupogaHue Ha KaHAbHOM/CemesoM yposHe (8apuaHm 3)
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21. Bapuauusa 3apepxku?’

BaxkHoi1 3amaueit mpyu aHanuse Ethernet-ceTeit siBasieTcst onpeeaeHne MaKeTHOTO JKUTTEPA U 3a[I€PSKKU.
B coorBercTBUM ¢ MeTonukoit RFC4689 [5], makeTHbIit IKUTTEp — 3TO abCOMIOTHAs PA3HOCTb 3allepskek
pacrpocTpaHeHUsI IBYX MTOC/IeL0BaTe/bHO MPUHATHIX TAKETOB, IPUHAAJIEKAIIMX OAHOMY ITOTOKY JaHHbIX. DTOT
rmapaMeTp MCIIOJMb3YeTCs IJIS OLIEHKM BO3MOKHOCTY CETH IepelaBaTh YYBCTBUTEIbHBIN K 3aepkKKaM TpaduK,
TaKoJ, KaK BUIE0 WU PeUb.

I 106G SE - —2.6dBm 16:14

Bapuauma zapgepxkm
OTyeT No a¥XMTTERY
ET Q0:00:31 RT O0:00:29

PKTs 4.699e+08
000Ps O, 000e+00 X000Ps 0,000
INOPs 4.,699e+08 AINOPs100 000

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

HacTpoikm

Crapt Jagepara  Pacnpegenenve Coxp,/3arp.,

PucyHok 21.1. IkpaH «Bapuayus 3adepxku. Omyém no dxummepy»

ET Bpewms, nipoiieziiiee ¢ Hayasaa TecTa.

RT Bpewms, ocTaBuieecst 4O OKOHUYaHMS TeCTa.

PKTs O6111e€e KOJMUECTBO MPUHSTHIX TAKETOB.

0OO0O0Ps KonuuecTBOo MakeToB, IPUHSITHIX HE B TOM MOPSIAKE, B KOTOPOM OHM GbUIV OTIIPABJIEHBI.

%000Ps KonuuecTBO nakeTOB, IPUHATHIX HE B TOM IOpPSIIKe, B KOTOPOM OHM ObLIM IepelaHbl,
B IIPOIIEHTAaX OT 061[ero KoJaM4ecTBa MPUHSITHIX TTAKETOB.

INOPs KonmuecTBO mMakeTOB, IPUHSTHIX B TOM K€ MTOPSIAKE, B KOTOPOM OHM GBIV OTITPABJIEHBI.

%INOPs KonmuecTBO mMakeTOB, MPUHSTHIX B TOM K€ MTOPSIAKE, B KOTOPOM OHU ObIIIV OTIIPABJIEHBI,
B IIPOIIEHTAX OT 0OIEro KoJIM4ecTBa MPUHSITHIX TTAKETOB.

<ms %PKTs KonnuecTBO MPUHSATHIX MAKETOB (IIPOIEHT OT OOINEro 4mciia), MKUTTep/3ajepskKa

KOTOPBIX MeHbllIe 3aJaHHOTO NOpora.

Ipumeuanue: naHHas BeJuUYMHA He M3MepseTcs AJs 3aJepXXKU Tpu IpoBeIeHUM
TECTUPOBaHUS IO CXeMe, IpefCTaBJIeHHOI Ha puc. 22.3. B s3Tom ciydyae B CTpoOKe
oTOOpaskaeTcs «n/a».

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

Ipumeuanue: naHHas BeJuUYMHA He M3MepseTcs AJs1 3aJepXXKU Tpu IpoBeIeHUM
TECTUPOBaHUS IO CXeMe, IpenCTaBJIeHHON Ha puc. 22.3. B s3Tom ciydae B CTpoOKe
oTOOpaskaeTcs «n/a».

HacTpoiiku ITepexon B MeHI0 «Bapuaiius 3agep>kku. HacTpoiiku».

HpI/I Ha)KaTuM Ha KIaBUILY F

(«CrapT») HauMHaeTcs OIpele/leHMe [HKUTTepa U 3aAepXKu
pacrpocTpaHeHys TakeToB, MOCTYNALMX Ha TECTOBDIN MTOPT.
[y mepexmoueHnsI MexXay pe3yabTaTaMy U3MepeHUi (I)KUTTep/3a8epKKa) cllefyeT HaKMMAaTh Ha KJIaBUILY

F2

Ipu HakaTUM Ha KIaBUIITY ik («PacripemeneHne») oCylIeCTB/SIETCS MEPEXol K IKpaHy, cofepsKkallemMy
MHGOPpMAIIMIO O pacIpeneeHnN IKUTTepa (3aTepsKKN).

0 OyHKIMA aHAIM3a MAKeTHOTO KUTTEPA UM pacIpefesieHus 3aJepskKKu SIBJISeTCs OIiueii: B 6a30BYI0
KOHGUTYpPaLMIO HE BXOJUT, MOCTYITHA IIPYU JOTIOJHUTETBHOM 3aKas3e.
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1 10G SE — —2.8dBm 16:15
Bapuauua sapgep®ku
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 21.2. IkpaH «Bapuauyus 3adepxku. PacnpedeneHue dxummepas»

Ha skpaHe oTOOpaskaloTCs IBa CTOJI6IA: B [IEPBOM IIPMBEIEHbI IPaHMIIbI ITOABIHTEPBAIOB, BO BTOPOM —
KOJIMYECTBO IMAKEeTOB (B ITPOIIEHTAX), MKUTTEP/3aepkKKa KOTOPBIX MOMAIM B ONpPeNeNEHHbI MTOABIHTEPBAI.
BepxHsig rpaHuiia MHTepBasia 3aa€Tcs B MeHI0 «Bapuaius 3amepxkku. Hactpoiiku» 1 0603HaueHa Kak «Ilopor
IKUTTEpa, MC» («IIopor 3amepskKu, MC»). IHTepBaI OT HYJ/IST 10 3aJaHHOTO IOpOora JeUTCS Ha ONpeneneéHHOe
YICJIO TIOABIHTEPBAJIOB; 10 pe3y/JIbTaTaM TecTa AJIs KaskJOoro MogbIHTepBajaa B IPaBOM CTOJIOIE 0TOOpaKkaeTcst
MIPOIIEHT MAaKEeTOB, IKUTTEP/3aepkKKa KOTOPbIX HAXOOUTCS B 9TUX IIpeesax.

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 21.3. IkpaH «lakemHsili dummep» (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 ( & ) u ypaneHue ( i ) COXpaHEHHBIX pE3yJbTAaTOB M IapaMeTpPOB U3MEpPEHUIT
(cMm. paszen 24).
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I 106G SE - —2.6dBm_16:16

Baprauna 3afepXKu
Hactporkm

INeHepaTop WA

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

lNeHepaTop Tpapuka

Brikn Brn

PucyHok 21.4. Menr «Bapuayus 3adepxmku. Hacmpolikus»

l'enepatop

BxiioueHne/BhIKIIIOUEHE TeHepaTopa TeCTOBOrO Tpaduka. ITpu Bei6ope «BKii»
reHepaTop OyZeT BKIIOYATHCS MPU 3aITyCKe TecTa «Bapuarms 3a1epKKu».

[Topor pxutTepa, Mc

HOpOI‘OBOe 3Ha4YeHMe IKUTTEepA.

[Topor 3amepsxku, McC

HOpOI‘OBOe 3Ha4YeHMe 3a0eP>XKKA.

JINTenbHOCTD

Bpems npoBeneHus Tecta «Bapuanus 3agepskku». MakcuMaabHOe 3HaYeHMe —
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.

86



22. leHepaTtop Tpaduka

l'enepatop Tpaduka co34aET TECTOBBIN MOTOK ABYX TUIIOB:
1. [ToCcTOSTHHBIN — 3ar0JIOBOK ITAKETOB He MeHsIeTCs (CM. pa3gen 22.1);

2. IyHaMMUUeCcKuii — B 3arojIOBKe IaKeTa MeHSIOTCS pasanuHble oSt (cM. pasnen 22.2).

mam —— LR - <-40dBm 11 59

NeHepaTop Tpapuka

MeHepauyma Bukn
I MocToAHHBA

AmMTensHoCTE  Q0Q0:01:00
Harpysra (L2} 100 %
Kagp 64

JuvHamMKMuecKMA TpapuK
3aronoBok

ET —:—:— RT —r——1—

MocToanHuE  LHHaMHIecKUE

PucyHok 22.1. Mento «eHepamop mpaguka»

T'enepauus BriitoueHne/BbIK/IIOUEHME reHepaLyy TeCTOBOTO IMMOTOKA.

Tun tpaduka Bri60p Tma TpadyKa: MOCTOSIHHBINM MM JUHAMUYECKUIA.

InTenbHOCTD Bpemsi, B TeueHue KOTOPOTO OymeT MPOMUCXOOUTb reHepaumst Tpaduka.
MakcumanabHOe 3HaueHne — 999:59:59.

Harpysxa (L2) 3HaueHye uHopmanyoHHoii (L2) CKOpoCTH B IPOLeHTaX ( ) ), B KGUT/C
( e ) i B M6uTt/c ( = )

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

IvHamuaeckuii Tpaduk [Tepexop B MeHIO «[IHaMMuecKuit Tpaduk» (cM. pasmen 22.2).

3aroaoBoOK ITepexon B MeHI0 «3arojoBok» (cMm. pasgen 10.1).

ET Bpewms1, mporesiiee ¢ Havyasxa reHepanuy rpaduka.

RT Bpemsi, ocTaBiiieecsi 10 3aBepliieHus reHepaluyu Tpaduka.

22.1. NocTosHHbIN TpadUK

@OyHKIIMS TeHepalyuy MOCTOSSHHOTO TeCTOBOTO TpadMka MOKeT IPUMEHSITbCS TIPU OIpeieieHUM IKUTTepa
WU 331 PKKMN.

CymecTByeT BO3MOXKHOCTb TeHepalyy TeCTOBOrO0 IMOTOKA UM M3MEPEeHMS] MaKeTHOIO IKUTTepa/3alepsKKu
Ha ropty 1G/10G mpubopa (cM. puc. 22.2), a TakKke reHepaluy TeCTOBOTO IIOTOKA Ha MOPTY JIOKATbHOTO ITpubopa
(BepkyT-ETX wnmu bBepkyT-ET) m u3aMepeHuss MKUTTEPa/3aJepXXKM Ha TOPTY, KOTOPBIM pacIojaaraeTcs
Ha ynanéaHoM npubope (bepkyT-ETX mnm BepkyT-ET), cm. puc. 22.3.
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reHepaliusi TeCTOBOIO IOTOKa
/ Al
) : .
e nopt 1G/10G < Hneiid
1@ X
1588/ ONpEEICHUE JKUTTEPA
CISlatet:
m‘
PucyHok 22.2. leHepauus nocmosiHHo20 mpaguka. Cxema 1
nokanbHblll bepkyT-ETX/bepkyT-ET muctaninoHHbli bepkyT-ETX/BepkyT-ET
TS reHepalMs TECTOBOIO MOTOKA e

mopt 1G/10G

mopT 1G/10G

OIPEACIICHHUE JKUTTEPA

PucyHok 22.3. leHepauus nocmosiHH020 mpaguka. Cxema 2
s mpoBeneHUsT TeCTUPOBAHMS IpU noakiaouyeHun bepkyT-ETX K ceTu B COOTBETCTBUM CO CXEMOI,
MpeCcTaBIeHHO Ha puc. 22.2, He06X0AMMO:

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

2. IlepetiTu B MeHI0 «Bapuaius 3agep>kku. HacTpoiikn»:
—  BKJIIOUUTH reHepaTop TeCTOBOro Tpaduka;
— 3a[aTh TpebyeMyIo BeJIMUMHY I10POTa;
—  3a7aTh JJIUTEJbHOCTD U3MeEPEeHUIA.

3. Ilepeiitu B MeHIo «['eHepaTop Tpadmkar:

—  BBITIIOJIHUTH HACTPOJKY ITapaMeTPOB reHepaluin;

BBIMTOJTHUTH HACTPOIKY MapaMeTpOB 3arojioBKa B COOTBETCTBUM C OMMCAaHUEM, TpeCTaBIeHHbIM
B pasgenax 10.1 n 10.2;

ecim B MeHI0 «Bapuauus 3amepskku. HacTpoliku» BBIK/IIOUEH TreHepaTop, BKIKUYUTL reHepaluio
TECTOBOTO MOTOKA.
4. IepeiiT B MeHI0 «Bapuauus 3agepXku. OTUET», HAKATh HA KIaBUILY & («CTapt»).

s mpoBemeHMs] TECTUPOBAHMS TPU ITOAKITIOUEHUM JIOKAJbHOTO M OMCTAHIMOHHOTO IIpMbopa K CeTu
B COOTBETCTBUM CO CXEMOI1, IpeICTaBJIeHHO Ha puC. 22.3, HEOO6XOaUMO:

5. Ha yokasbHOM M Ha OMUCTAHIMOHHOM mpubope mepeitu B MeHI0 «I[lapameTpsl ceTu», 3agath IP-ampec
ropTa A vy yoenuTbCsl, UTO IIpMOOP MOTyUMI BepHbIii IP-agpec mo npotokoay DHCP.

6. Ha nokanpHOM mpubope mnepeittTu B MeHIo «I'eHepaTop Tpadukar:
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—  BBIIIOJIHUTD HaCTpOf/IKy IIapaMeTpOB IreHepanumnmn;

—  BBITIOJIHMTh HACTPONKY IMapaMeTPOB 3aroji0BKa B COOTBETCTBMM C OMMCAHMEM, NpeACcTaBIeHHbIM
B pasgenax 10.1 u 10.2.

7. Ha mucTaHIMOHHOM IIpMOOpe MepeiTy B MeHIo «Bapuaiius 3amepskku. HacTpoiikmy:
—  BBIK/TIIOUNTH T€HEPATOP TECTOBOTO Tpaduka,
— 3aJ1aTh TpebyeMyl0 BeJIMUMHY I1OPOTra;
—  334aTb BpeMs U3MepeHMsI.

8. Ha noxkanbHOM Ipubope mepeitT B MeHIo «[eHepaTop TpaduKka» M BKIIOUUThH reHepalyio TEeCTOBOrO
TpaduKa.

9. Ha gucTaHIMOHHOM ITpubOpe repeiiTu B MeHIo «Bapuaiiust 3afepkku. OTYET», HasKaTh Ha KIaBUIITY il

(«Crapt»).
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22.2. AuHaMmunueckum Tpadpumk

DOyHKUMS TeHepauyuyu OuMHaMuueckoro tpaduka?! Mo3Bo/iseT MOAMEHMTh 3HAUEHMs CAEAYIOIMX MoJei
naketa: MAC-anpec ormpasurtensi, MAC-agpec momnyuatensi, [P-agpec ormpasutens, [P-agpec monyuarters,
VLAN, Homep TCP/UDP-nopra ormnpasutensi, Homep TCP/UDP-niopta nosyuatessi. KoauuecTBo OMT M 3aKOH,
110 KOTOPOMY OHM OYAYT MEHSThCSI, 3a7aI0TCSI TI0JIb30BaTe/IEM.

mam —— LR - <{40dBm 11 59

eHepaTop TpapWka

NeHepauma  Bukn
i MocToAHHBA

AnvTensHoCTE  Q0Q:01:00
Harpyzsra (L2} 100 %
Kagp 64

JrvHamMMueckMia Tpapuk
3aronoBok

ET —:—:— RT —i——1——

MNocToanHuE  LMHaMHUecKME

PucyHok 22.4. MeHro «JuHamuyeckuli mpagpuk»

Pasmep kagpa

«CiyyaitHplit» — pasMmep Kaapa OymeT M3MEeHSITbCS II0 pPaBHOMEPHOMY 3aKOHY
B 3aJJaHHBIX ITpejiesiax (ITyHKTbI MeHI0 «MUH. Kagp», «Makc. Kagp»).

«ITOCTOSTHHBI» — IIJIST TECTUPOBAHUS OYIYT MCIOIb30BATbCS KaAphl, pasMep KOTOPHIX
3aJlaH B IyHKTe MeHIo «Kaap» (cm. puc. 22.1).

[Tepe6op «BBIK/I.» — TTOAMeHa 3HaUeHMsI IOJIS BBIKIIOUEeHa.
«JInHelHbI» — BBIOpPAaHHOE KOJIMYECTBO 6UT OyIeT MEHSIThCS 110 IMHETHOMY 3aKOHY.
«CyyaitHbIit» — BRIOpAHHOE KOJIMYECTBO OUT OyIeT MEHSITHCS M0 CAYYaifHOMY 3aKOHY.
I[Tone Bb160p moJ1st, 3HaUeHMe KOTOPOro OYAeT MEeHSIThCSI.
Bur KonmuecTBO 6UT, KOTOpOE OYIEeT 3aMeHEHO.

22.2.1. Tpaduk c 3apaHHbIM 3Ha4YeHuem nona TTL

lenepanuss Tpadmka ¢ 3agaHHbBIM 3HaueHuem 1oyt TTL? 1O3BOMSIET OLIEHUTh YCTOMUYMBOCTD
MapIIPyTMU3aTOPOB K MPUEMY GOJIBIIIOTO KOMMUECTBA MTakeToB, uMeromux TTL=0.

TTL (Time To Live, cM. puc. 35.1) — 1osie B 3aroyioBKe naketa [Pv4, o3Hauawiiee BpeMs sku3Hu nakera. TTL
MOKeT IMpUHMMATh 3HaueHust ot 0 mo 255.

Korpa makeT mpoxoauT yepe3 mapuipytusaTop, 3HaueHue TTL yMmeHbllaeTcsl Ha eAUMHUITY (CM. puc. 22.5).
B cootBeTcTBUM C TpeGoBauusmu RFC 1812 [13] MapumipyTu3aTopbl MO/DKHBI YHUUTOXKAThb TMakeTsl ¢ TTL=0
M TIOChUTIaTh OTIIpaBUTEN0 coobmienne mporokosa ICMPv4 «Time Exceeded message Code 0». T'eHepanms
HeOOJTBIIIOTO KOJIMYECTBA COOOIEHN He Bbi3bIBaeT mpobiaeM. Ho korga maketoB ¢ TTL=0 MHOTO, 9TO MPUBOIUT
K BbICOKO1 Harpy3Ke Ha 1[I MapurpyTu3aTopoB 1 K HeCTabMIbHOI paboTe ceTu.

21 B 6a30By10 KOH(MUTYpaLMIO HE BXOJUT. [IOCTYITHA NPV TOIIOJHUTETBHOM 3aKa3e OMIMMA.
2 B 6a30BYI0 KOH(MUTYpaLMIO HE BXOJUT. [IOCTYITHA TPV TOIIOJHUTETBHOM 3aKa3e OMIMMA.
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PucyHok 22.5. lposepka ycmoliqugocmu mapuipymusamopa kK npuémy nakemos ¢ TTL=0

st MnpoBeaeHNs TeCTUPOBaHUA CJIeAYeT:

1. TTogxmounTts nopt 1G/10G mpubopa K KOMMYTaTopYy.

2. [epeitTu B MeHI0 «IlapaMeTpbl ceTH», 3amaTh IP-agpec moprta 1G/10G man yoeamuThCst, YTO IPUGOP HOTYUNIT
BepHbIi IP-anpec o npoTokosry DHCP.

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

BbIOpATh TUIT TpaduKa — MOCTOSTHHBIN (CM. pa3gen 22.1) uiau fuHaMuueckuit (cM. pasmgen 22.2);

HaCTPOUTH IMapaMeTpbl reHepalnu;

HaCTPOUTD ITapaMeTphl 3arosoBka (cm. pasgei 10.1, 10.2), ycraHoBuB 3HaueHue TTL paBHbIM 1, 2 uin
3.
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23. CtaTucTuka

IIpubop bBepkyT-ETX  ocymiecTBisieT ¢60p ¥ OTOOpakeHMe  CTAaTUCTUUECKON  MHoOpMaIum
10 IPpMHMMAEMOMY WU TMepegaBaeMomMy TpabuKy Ha GU3NYECKOM, KaHaJbHOM M CETeBOM YPOBHSIX
B cooTBeTCcTBUM ¢ MeTonuKoit RFC 2819.

CratucTuyeckre OaHHbIE MPENCTABIEHbl HA HECKOJbKUX 3KpaHaX. IS MepexkaoueHns] MexXay SKpaHaMu

MCIIO/b3YIOTCS KIaBUIIYU @/@ w2 / . IIpn HaxkaTUM Ha KJIABUILY al («Copoc») TpOUCXOIUT
cOpOC CTAaTUCTUKMA.
23.1. CBoaHas cTaTUCTUKA
EE# 10G EE - 0.3dBm  13:06
CtaTUCTHEKa
Ex ragpw O
Tx ragpwn 3
Rx GanTh Q
Tx GanTh 8850
Rx KouTt/C Q
Copoc < i
PucyHok 23.1. SkpaH «Cmamucmuka»
Rx kajipbl KosimuecTBO MPUHSTHIX KaAPOB.
Tx Kagpsl KonnuecTBo nepegaHHbIX KagpoB.
Rx 6ai1ThI YncI0 MpUHSTHIX 6aiiTOB.
Tx 6ai1ThI Yo repegaHHbIX 6aiiTOB.
Rx K6ut/c WHdopmaliys o Tekyieit Harpy3ke Ha IpMEMHOI YaCTH MopTa.
23.2. CtaTMCTMKa NO TMNaM KaapoB
Ed 106G ER - 0.3dBm 13 07
CTaTMCTMKa No TvnNaM kagpoe
Trn Ex Tx
Broadcast o 3
Multicast o 0
Unicast o 0
Copoc <y bl

PucyHok 23.2. 3kpaH «Cmamucmuka no munam kadpoe»

Broadcast Kagpsl ¢ mMpoKoBelaTeabHOM afgpecaueii.
Multicast Kagpsl ¢ rpyrimnoBo agpecanueri.
Unicast Kagpsl ¢ equHMYHONM agpecanyen.
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Yucio IIPUHSATBIX KaJPOB.

Tx

Yucso repefaHHbIX KaJpOB.

23.3. CraTuctuka no pasmepam Kappos

EZ# 10G EE - 0.3dBm 13 08

Ctat. no pa3mMepaM KagpobB
Pazamep
< B4
64
65, .127
128, .255
256, .511
512,..1023
1024, .1518
> 1518

rul
COoOoOoOX
SOoWSOo oK

Capaoc i el

PucyHok 23.3. SkpaH «Cmamucmuka no pazmepam Kadposes

Pasmep Pasmep kagpa (B 6aiiTax).
Rx UMCII0 IPUHSTHIX KaJIPOB.
Tx Yucno nepegaHHbIX KagpoB.

23.4. CtaTUCTUKA NO YPOBHAM

EEd 10G ER — 0,.3dBm_ 13:09
CtatucTirka no YpoBHAM
YpoBeHb Rx
2 O
3 O
Copoc < i

PucyHok 23.4. IkpaH «Cmamucmuka no yposHIM»

YpoBeHb 2

KonmnuectBo nipuHATHIX (RX) KaApOB Ha KaHAJbHOM YPOBHE.

YpoBeHb 3

KonunuectBo nipuHATHIX (RX) KaAPOB HA CETEBOM YPOBHe.
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23.5. Cratuctuka: owmbku Kaapos

EEd 106G ER — 2. 3dBm 13 10
CtaTMCcTHMKa: OuwMGKM Kagpoe
Rx
CRC o
Runt o
Jabber o
Copoc o F

PucyHok 23.5. JkpaH «Cmamucmuka: owubku kaopos»

CRC KonaecTBO MPUMHSTHIX KAJAPOB, UMEIOIINX OMMO0YHYIO KOHTPOJIBHYIO CYMMY.

Runt KonmuecTBO NMPMHSITBIX MAKeTOB JAHHBIX JJIMHON MeHee 64 6aiiT C IpaBMIbHOI
KOHTPOJbHOM CYMMOIA.

Jabber KommaecTBO NMpUHSATHIX MMAKETOB JAHHBIX pa3mepoM 6Oosee 1518 6aiiT, MMerwImux

HeIpaBWIbHYIO KOHTPOJIBHYIO CYMMY.
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24. CoxpaHeHue pe3ynbTaToB TECTOB U CTaTUCTUKMU

MeH1o «Pe3yibTaThl» CIYKUT IS TTPOCMOTpa MHGOPMAIMM O COXPAHEHHBIX M3MEPEHUSIX ( il ), ISt

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

( i ) Wwin ynaneHus ( G ) COXpaHEHHBIX PE3YIbTATOB U IAPAMETPOB U3MEPEHMUIA.

EEd 10G ER — 0.3dBm 13:11
Pezaynbtarw
WmMAa zanmck Bpema coxpaHeHHA
testl 20-01-2011 13:11:06
2
3
4
o
&
’
8
9
10
WHbopraya CoxpaHuTe Jarpysu|Te YgamiTe

PucyHok 24.1. MeHro «Pe3ynsmamsi»

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

EZd 10G ER — 0. 2dBm 13 12

WHpopMauma o 3anmck
Ms zamdck:  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 24.2. Menr «HMHpopmayus o 3anucu»

,H,JIH COXpaHEHMA OaHHbIX HeO6XO,EU/IMOI

- BbI6paTb HOMeED, 110 KOTOPbIM 6Y,ZLYT COXpaHEeHbI M3MEPEHN,

— HaXaThb @ ;

— BBeCTU MM 3aIlIUCH;

— HaxaTb @ ;

~  Haxatb 2 («CoxpaHuUTD»).

st 3arpysKkm COXpaHéHHbIX pe3yjibTaTOB I/ISMepEEHI/IIL/’I M 1rnapaMeTpoB TeCTOB HEO6XO,EU/IMOZ
- BbI6paTb HOMeD 3aIncun;
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— Haxarp T° («3arpysurb»).
st ymaneHus: COXpaHEHHBIX Pe3YJIbTATOB M3MepeHUT He06X0AUMO:
— BbIOpaTh HOMep 3aIUCH, KOTOPYIO HYKHO YIaIUTh;

- naxatp 4 («Yoanutb»);

- Haxarp 'O («da»).

Hpumeuanue. CoxpaHEHHbIE Pe3y/IbTAThI M ITapaMeTPbl TECTOB MOXKHO ITPOCMOTPETh M coXpaHuThb Ha IIK. s
9TOTO MUCITONb3yeTcs QYHKIMS YIaJIEHHOTO YIIpaBaeHus, CM. pasmen 32.3.
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25. Co3paHue oTuéTa 06 M3MepeHUusx

Ipu coxpaHeHUM Ha TIPUOOP pe3yJIbTATOB M IMapaMeTpPOB TECTOB aBTOMATMUECKM CO3maéTcs daiin
c pacmmiperueM *.rbf, Mcronb3yemblit AJg cO3maHMs OTUETOB. DTOT (aital XpaHMUTCS B MaMsITH mnpubopa
Y IOCTYIIEH IIJIsI CKauMBaHMS Py noakiaouenun yepes WWW -unTepdeiic (cMm. pasgen 32.3.3).

IIJis1 KOHBepTaluy COXpaHEHHOTrOo (daiiia ¢ pesyJbTaTaMM U3MEPEHUI B OTUET UCITONIb3YeTCs CIlelMaabHas
MporpamMmma, Io3BoJIsiionas mpeobpasoBath daita B hopmarte *.rbf B oTuéT B hpopmate *.pdf vy *.txt. OyHKIMS
nmoctyrnHa HaunHas ¢ Bepeum 110 0.0.15-8.

[TporpaMmy MOKHO cKauaTh Ha caiiTe https://metrotek.center Ha cTpaHuile IIpubOpa WK MOJYUUTD Ha e-
mail, HanKcaB 3ampoc Mo aapecy support@metrotek.ru.

IMporpamma goctynHa st OC Linux, a Takke mjist 32-paspsgHoii u 64-paspsgHoii Bepcuy OC Windows.
Hanee 6ymeT pacCMOTPEHO UCITIONIb30BaHue mporpammMbl B OC Windows.

s reHepauyy OTYETA C/IeAyeT:
1. CkauaTb Ha I1K (aiin ¢ pesyabTaTamu usmepenuii B hbopmare *.rbf (cm. pasgen 32.3.3).
2. [Ins ymo6CcTBa MCITOAb30BaHMs CO3aTh Ha mycke C KaTaior «temp».

3. IToMeCTUTbh B KaTaJIOT «temp» UCIIOMHSIEMbIN ¢aiia mporpaMMbl 1 (aiti ¢ pe3ynbTaTaMy U3MEPEHMIA:

» 3TOT KoMMbKTEp * JlokaneHbld anck (C) > temp + O £ TMowuck temp
-~ msa llata naMeHeHma Tun Pasmep
[ genrep.exe 17.06.2021 12:10 MNpunoxexnve 2963 Kb
| ] rfcrbf 18.06.2021 9:34 ®aiin "RBF" 4 Kb

PucyHok 25.1. Kamanoe «temp» Ha ducke C
4. OTKpBITb KOMaHIHYIO CTPOKY:

C

A CkaHep

- CnyxebHbie — Windows
BbinonHuth
[vcneTuep 3agau
KomaHgHas cTpoka
MaHenb ynpasneHus
[MpoBoaHUK
Cpeacrea agMuHUCTpUpoBaHua Win...

!l 3T10T KOMNBIOTEP

(D - CneL,. BO3MOXHOCTU

i O m

PucyHok 25.2. 3anyck koMaHOHol cmpoku

5. ITepeiiTy B CO3JaHHbIN paHee KaTalIor «temp»:

C:\Users\test>cd C:\temp

C:\temp>
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https://metrotek.center/

6. O3HAaKOMUTHCS C BO3MOXKHOCTSIMU IMporpaMmMabl C IOMOIIBIO KOMaHbI «genrep.exe —h»:

C:\temp>genrep.exe -h
genrep.exe - Converter metrotek report from binary format to public format.
Usage:

Specification:
-1 Name of original binary file.
-p Name of out put pdf file.
-t Name of out put txt file.
-1 Language out put file. Supported: en - English, ru - Russhian.
-V Get version.
-h This help message.
Example:

Convert to PDF format:
genrep.exe [-i] <bin filename> -p <pdf filename> -1 ru

Convert to TXT format:
genrep.exe [-1] <bin filename> -t <txt filename> -1 en

genrep.exe [-h]

7. BBecT KOMaHAy HjIs1 KOHBepTaluu Gaiiyia ¢ pe3yabraTaMu M3MepeHuit B oTYET. [IpyMep KOMaHIbI IS
KOHBepTaluy B OTUET B popmare *.txt:

C:\temp>genrep.exe -i rfc.rbf -t test.txt -1 ru

[TpuMep KOMaHIbI IJIs1 KOHBepTaluy B OTUET B popmarte *.pdf:

C:\temp>genrep.exe -i rfc.rbf -p test.pdf -1 ru

8. ITocse 3aBeplIeHSI KOHBepTaLUM NOSIBUTCS HaAIUCh «Donex:

C:\temp>genrep.exe -i rfc.rbf -t test.txt -1 ru
[##BHHHHHHHRUHHHHF AR R R R R R B R F AR R FE R R RF R R R G H R R R H R
Done

C:\temp>genrep.exe -i rfc.rbf -p test.pdf -1 ru
[################################################################################:|
Done

9. @aiin c oTUéTOM OyIeT HaXOAUTHCS B KaTajore «temp»:

» 310T KomnbtoTep * JlokaneHeld guck (C) *» temp v &) O TMowck: temp
~ Mma [ata nameHeHna Tvn Pazmep
[m5 genrep.exe 17.06.2021 12:10 MpwnoxeHwne 2963 Kb
|| rferbf 18.06.2021 9:34 Maiin "RBF" 4 Kb
“X testpdf 28.06.2021 17:08 Nokymedt Adobe ... 95 Kb
=] testixt 28.06.2021 17:07 TekcTOBLIA AOKYM... 4 KB
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26. NapameTpsbl ceTu

= - —— = 23 16

MNapameTpn ceTH

LAN

DHCF Bkn
IP apgpec 192,1868,222,155
Macka nogceTn 255,255,.255,0
Wz 192,168,222,100
DNS 192.168,222,101

MPLS Bwen

TecT LAN

PucyHok 26.1. Menio «apamempel cemu»

Hnrepderiic Bri6op unTepdeiica (tecroBoro winu LAN) 1j1st HACTPOIKM.

DHCP [Tpn Brmouenun stoit dyHkuum IP-agpec mopra, macka moxacety, IP-ampec nutosa
u IP-ampec ysna, KoTopbiii comepskutT 6asy DNS, 6ymyT IpemocTaB/ieHbI TeCTepy
cepeepom DHCP aBTOMaTmyecku.

IP-anpec [P-anpec niopra (TecroBoro mwiu LAN), mapamMeTpsl KOTOPOTO HACTPauBaKOTCS.

VYcraHoBuTh [P-aipec MOKHO OZHUM M3 IBYX CIIOCOOOB:
— BBectu I[P-agpec BpyuHyo (Ipu 3TOM NyHKT MeHI0 «DHCP» pomkeH
HaXOJIUTHCS B COCTOSTHUM «BBIKII»);
— momyuntb IP-agpec mo mporokosy DHCP, BeiGpaB myHKT MeHIO «DHCP»
F2

M Ha)XkKaB Ha KJIAaBUILY («BKyI»): MOMyYeHHBIN agpec 6ymeT KOPPEKTHBIM,
eciM 0ToOpa3suTCI B IMyHKTe MeHI0 «IP-ampec» IO McTeueHUM He Oojiee ueMm
1-2 cexyH[I.

Macka nogceTtu

Omnpenensier, Kakast 4acTh IP-ampeca, yKa3aHHOTO B IIPEAbIAYIEM ITYHKTE, OTHOCUTCS
K aJipecy ceTu, a Kakasi — K afipecy y3Jia B CEeTH.

[Inr03 IP-angpec nuito3a.
DNS IP-ampec y3/a ceTu, KOTOPbIi comepskuT 6a3y maHHbIx DNS.
MPLS BximioueHne/BbIK/IIOUE€HME BO3MOKHOCTM OTIIPABKY MaKeTOB C MeTKaMu ISl TeCTOBOTO

ropta ¥ mopta LAN. IIpu BbiGOpe 3HaueHUST «BbIKI» MYHKT MeHI0 MPLS (MeHI0
«[TapameTpsl MHTepdeiicOB») CTAHOBUTCSI HeJIOCTYITHBIM 151 peIaKTUPOBAHMSI.

Ipumeuanue: 1P-agpec numosa u [P-ampec ysna ceTu, KOTOpbIN comepkuT 6asy maHHbIX DNS, 3amaroTcs
He3aBUCUMO JJ1S KaskA,0ro MopTa.
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27. MapameTpbl uHTEpENCOB

i 100 — - 23:00

MapamMeTps WHTeppencoB

HHuTeppernc =SS

Pexum AeTtocora. {1G)
MAC appec 00:21:CE:10:03:31

ABTOoCorn.
VLAN
MPLS
Tecr LAN

PucyHok 27.1. Menro «lapamempsl unmepgelicoss

Hnrepderiic Bri6op unTepdeiica ajist HACTPONKIU

Pexxum Bri6op peskuma paboTel umHTepdeiica: 10G (s mopra 10G ¢ momynem SFP+
ycTaHaBauBaeTcs ckopocTb 10 I'out/c), 10G(WAN) (WAN-pexkum — BapuaHT 10G
Ethernet, amanTupoBaHHbIN 1151 paboTh B ceTssx OC-192), ApTocort.(1G) (pexxum
aBTocoriacoBauust s mopra 1G), 1000/100/10 (ycrtaHoBKa (PUMKCHMPOBAHHOM
ckopocty 1000 MéwuTt/c, 100 M6uT/c mnu 10 M6uT/c st moprta 1G). IIpu Bei6ope
«ABTOCOI.(1G)» CTAHOBUTCS LOCTYIITHBIM ITYHKT MEHIO «ABTOCOIJL.».

MAC agpec MAC-aapec nopTta (A mian LAN), mapaMeTpbl KOTOPOTO HaCTPaMBaOTCAZ.
ABTOCOT1I. ITepexop, B MeHIO «ABTOCOIIaCOBaHMEY.

VLAN [Tepexon B meH1o «VLAN» (cMm. puc. 10.5).

MPLS [Tepexop B meHi0o «MPLS. MnaTepdeiic A».

EEd 100 —— - 11:28

ABTOCOM .

1000 WA
100 Bkn

10 Bkn

Brkn Brn

PucyHok 27.2. MeHto «Asmocoenacosarues

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

BbI6paTb nmpearnoymnTaemMbie CKOPOCTU COeIMHEHNMS C IIOMOIIbIO K/IIaBMIII F1 n e .

CoenuHeHue 6y;[eT YCTAaHOBJIEHO TOJIbKO B TOM C(J/y4dae, €C/iM Ha IIPOTUBOIIOJIO)KHOM KOHIE TaKXKe
MCITIOJIb3YeTCs aBTOCOIJIaCOBaHMe, M KaK MMHMMYM OOHA IIpearouynTaeMas CKOPOCTb COBIIagaeT. CoeguHeHne
YCTaHaBJ/IMBAECTCA Ha npennoanaeMoﬁ CKOPOCTH, MaKCUMaJIbHOM IJIsT obonx YCTpOIZCTB.

2 TIpu HaXXaTMM HA KJIaBUIILY al (Tlo ymosiuaHui0) B KauecTBe TeKymlero MAC-aapeca MOICTaBIISIeTCS

MAC-anpec ropra, yKasaHHbII B MeHI0 « HbopMaIms».
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EZd — ER - —27.4dBm_ 12:32

MPLS. HHTepgpenc A

Mprem

Appec LSR: 0,0,0,0
Mepesada He CHOHPUMYPHMPOEAHA

MpLHEM HE CHOHpUMYPHMPOESH

PucyHok 27.3. Mexro «MPLS. Unmepgpelic A»

Ilepepaua

ITepexop B meH1o «Ilepepgauar.

[Mpuéem

IMepexon B meHI0 «IIpaBuiia mpuémar.

Takske Ha 9KpaHe oTobpaskarTcs napameTpbl MPLS, 3agaHHbie B MeHIO «[Ipuém» u «Ilepegauax.

EZd — ER - —27.4dBm_ 12:33

MNepepavya

Aapec LSE RO

Mpaeuno  Boikn
IP nopcetnn ©.0,.0.0
Macka nopgceTn 255.255.255.0
CTek MeToK

PucyHok 27.4. Menro «[lepedaqax

Apnpec LSR IP-azmpec uHTepdeiica MapiipyTM3aToOpa, OCYIeCTBIISIONero KOMMYTaIUI0
II0 METKAaM, K KOTOPOMY ITOAKITIOUEH Mpubop.

IMpaBuiio BrioueHne/BbIK/IIOUEHEe TIpaBWIa Ha OTIIPaBKy IIaKeTOB B TMOMCETh,
rapameTpbl KOTOPOJ 3a[Ial0TCS HIKeE.

IP mogcetu IP-ampec noaceTu.

Macka nogcetu

Macka nozgceTu.

CTexk MeTOK

IMepexon B MeHI0 «CTEK METOK».
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El — ER — —27.4dBm 12:34
CTek MeTOK
| Kon—Bo meTok i
MeTka ©
MPLS CO5 ©
TTL 128
MeTka ©
MPLS CO5 ©
TTL 128
MeTka ©
MPLS CO5 ©
TTL 128
Brikn 1 2 3

PucyHok 27.5. Mexr «Cmek memok»

Koin-Bo meTOK Bei6op KommuecTBa MeTOK (0T 1 mo 3), KOTOpoe OymeT mo6GaBIeHO
B IlepeJlaBaeMblii ITaKerT.
MeTtka 3HaueHue MeTKU.
MPLS COS Kiacc o6cny>kmBaHMs makeTa.
TTL Bpems k13HM akeTa C METKOJA.
Ed — ER - =27.4dBm  12:35
MNpaeuvna npuema
2
Metka 1 ©
MeTka 2 ©
MeTka 3 ©
Braren 1 2 a

PucyHok 27.6. Mento «lpasuna npuéma»

KoJi-Bo meTOK BbI60p KOJIM4YeCTBa METOK B IIPMHMMAEMbIX ITaKeTaX.

MeTtka 1, MeTKa 2, MeTka 3 3HayeHue METKMU.
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28. YcTaHoBKM npubopa

28.1. Hactpoiika aucnnes

EZd — EE — —27.4dBm 12 41

fuvcnnen 1 np.

| ApkocTb mHauk. i BEERS

Aprocte ] 18
UeetHocTe [ 20
KontpacthocTe |28

ot

X

3eyk knaevw Brkn

LCD aBtoBukn Bworn
ABTOoBLEANYeHMe Boikn

PucyHok 28.1. Menr «Jucnneli u np.»

SIpKOCTb MHIMK.

VisMeHeHMe SIPKOCTM CBETOOMOIHBIX MHAMKATOPOB JIMIIEBOi IMaHeIM KOopITyca
mmpubopa.

HpKOCTb N3meHeHMe SIPKOCTU IIOACBETKIM SKpaHa.
LIBeTHOCTD H3MeHeHMe IBETHOCTU I/I306pa)KEH]/I5{.
KOHTpaCTHOCTL N3meHeHMe KOHTPAaCTHOCTU I/I306pa)KeHI/I9[.

3BYK KJIaBUII

BriitoueHne/BoIK/IIOUEHME 3BYKA HAXKATUS KJIaBUIIL.

LCD aBTOBBIKII.

B mosie MOKHO 3a7aBaTh Ciieqyiole 3HaueHUs aBTOMaTUUEeCKOTO BbIK/TIOUEeHMS
noacsetku: Boikia, 20 ¢, 40 ¢, 60 c¢; O yBeIMueHUsS BpeMeHU aBTOHOMHOI
paboThl BEIOEPUTE MMHMMAIbHOE 3HAUEHME.

ABTOBBIK/IIOUEHME

B mosie MOkHO 3a7aBaTh Cieqyiolie 3HaUeHUsI aBTOMaTUUECKOTO BbIK/TIOUeHMS
npubopa: Beiki, 1, 5, 10 MUHYT.

28.2. OCHOBHbIE HACTPOMKHU

EEd — ER — —27.4dBm  12:42

OCHOBHHE HACTPOHEM
Hawk EREUS

flata  20-01-2011
12:42:50

PucyHok 28.2. MeHro «OCHOBHble HaCmMpoUiKu»

SI3pIK CMmeHa s13bIKa MHTepdeiica.
Hara YCcTaHOBKa JaThl.
Bpems YCTaHOBKAa BpEMEHN.

103



28.3. CUHXpOHU3auUs BpeMeHU

Ins cuaxpoHu3auuyu Bpemenn?* B npubope bepkyT-ETX mcnosb3yercst mpoTtokoa PTPv2, peann3oBaHHbI
B cOOTBeTCTBMM cO cTaHgapToMm IEEE 1588. OyHKIMS CMHXpOHM3ALMM BpEMEHM I103BOJISIET TOMYYUTh Oosee
TOYHbIE pe3yJbTaThl OHOHAIIPABIEHHOI'O TeCTa Mpy aHaIn3e 3a7epkKku 1Mo Mmetoauke RFC 2544, a Takke 1mpu
TeCTMPOBAHMM B COOTBETCTBMM C peKoMeHmaImel Y.1564 u mpoBemenun tecta «IIpukas 870».

EEd 1000 LA ETE 1g o7

CHHXPOHH3EIL|,P‘IFI BpeMeHH

Bunonnuarte [JIE]

MHrkancynsuma UDP
IP mactepa ©.,0.0.0

Pexim EZE
Jomen 9
HHpopmauma
HeT la

PucyHok 28.3. Mexro «CuHxpoHU3aUUS 8peMeHU»

WHkancynsaums Bri6op tuna nukancyasiuu: UDP umu Ethernet.

IP macTepa IP-anpec cepBepa TOUHOI'O BpeMeEHU.

Pexxum Bri6op pesxkuma paboTsl mpotokosia PTPv2: E2E win P2P.
HomeH Homep momeHa.

Hudopmanys [Tepexon B meHI0 «HpOpMaIs».

IToce BBINIOTHEHNS BCeX HACTPOEK U ITepexopa B MeHIo «MHpopManysi» Ha 9KpaHe 0TO6PasUTCs COOOLIeHMe
«OkMugaHue CUHXPOHM3AI[MM», KOTOpOE O3HA4YaeT, UTO IPMOOpP IIBITAETCS BBIMOJHUTD CUHXPOHM3ALNIO
CHCTEMHOTIO BpeMEeH) C CepBepoOM TOYHOIO BpeMeHM. B cjIyuae yCIIeIIHOM CMHXPOHM3aLuUM Ha 9KpaH 6ymeT
BbIBeIeHa MHGbOpMaIys 0 HaCTPOiiKax cepBepa TOUHOTO BpemeHu (Master) 1 ocHOBHOTO cepBepa (Grandmaster).

Bl 1000 —— - 18:11

CHHXPOHHBEILI,HFI BpeMeHA

Mactep: 00:18:63:FF:fe:00:bl: d
CHeneHHe: =0, 000000056 sec
Japepxka: Q0 , 000001072 sec

IpaHagmMacTep

ID: 00:18:63:FF:fe:00:bl1:d
MpuoputeTr—-1:128 lMpuoputeT-2:128
WMcTouHMK : BECTPOSHHBHA OCLMANATOR

PucyHok 28.4. Ungopmauus o CUHXpOHU3AUUU 8peMEHU

24 OyHKIMS He BXOAUT B 6a30BYI0 KOHMDUTYpaluio, JOCTYITHA IIPU AOTOJHUTETbHOM 3aKkase onuyuy XPTP.
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28.4. Undopmauus

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 28.5. SkpaH «MHpopmayus»

MCU Bepcus nporpammsr MCU.
SYS FPGA Bepcus mukpoxkoza system FPGA.
EXP FPGA Bepcust Mukpokoga expansion FPGA.
BOOT Bepcus 3arpysumnka.
FILES Bepcus daitnoBoit cucTemsl.
HWREV Bepcust MaTepuHCKOJ IU1ATHI U IJIAThI pacCIiMpeHUs.
S/N CepuiiHblit HOMeED.
MAC A MAC agpec miopTa A.
MAC LAN MAC agpec nmopta LAN.
[Ipu HaxkaTUM Ha KIaBUILLY = («BpeMmsi») ocylecTBsIeTCS ITepexof] K 9KpaHy «BpeMst paboThI».
Tekyiiee Bpemst paboThl mpubOpa OT MOCAeHEro BKIIOUeHMS IO HACTOSIIIEro MOMeHTa.

[Tpenpipyiee

BpeMH pa60TbI an60pa OT NMpeabIAyuiero BKIIIYEHNA 00 MMpeablayliero BbIKJIIDYEeHNM .

28.5. Undpopmauusa o SFP+/SFP

— ——— L%

- 13:12

Hhgpopmauma o SFP

MNponaeoanTEenb
Mopens
PexrmMp

Mopnepxka DDM [

TX Power
RX Power

HG GENUINE
MXFPD-2435
1000BASE-L X

a
—41., O0dBm
—26.,2dBm

SFP+ SFP

PucyHok 28.6. SkpaH «MHpopmayus o SFP»

IIpoussoauTeND IMpoussoautens SFP-mopysns
Mogeinb Mogens SFP-monymnsi
Pesxkumbl IMognepskuBaeMble peskuMbl paboTbl SFP-Momys
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IMopnepkka DDM IMommepskka @GyHKUMM  1MGPOBOTO KOHTPOJSI IapamMeTpoB
MMPOM3BOAUTENBHOCTY SFP-Mopmysis

TX Power MoIIHOCTD IepenaTunKa
RX Power MOIIIHOCTD MPUEMHMKA
IIpu HaxkaTUM Ha KJIaBUILINU B (2 IIPOVUICXONUT BbIOOP MOPTA, AJISI KOTOPOTO BHIBOAMTCS MH(MOPMAL :

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

28.6. Akkymynsitop

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 28.7. IKpaH «AKKyMynsmop»

Ha akpane oto6paskaeTcs MHGOPMAIMS O COCTOSTHUM aKKyMyJsiTopa: Temreparypa (°C), HanpspkeHne (MB),
TOK (MA), TeKyllas/MakCMMaabHasi éMKOCTb (MAY), BpeMs 3apsiia — BpeMsl, Npolleiiee OT Havana 3apsiga
akkymysaTopa ().

28.7. YnpaBneHue onuuamMu

Ommuamu saBasioTcst GyHkuuu mpubopa bepkyT-ETX, mocTymHble Ipy AOMOTHUTETbHOM 3akase. s
aKTUBaLUU OMIINII KITI0Y, CreHepMPOBAHHbI JIJIS1 yKa3aHHOTO CepUifHOTo HoMepa Mpubopa, Heo6X0IMMO BBECTHU
HEeIMoCPeACTBEHHO B IMpubope B MeHI0 « OTIIMM» MITU C UCITOJIb30BaHMEM KOMAaH/Ibl YIAJIEHHOTO YIIpaBIeHUs «ats»
(cM. paspen 34). CIICOK OILMIi IOCTaBKY HpeACcTaBied B Tabmuiie 38.4.
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29. NMpodunu

B npu6ope BepkyT-ETX MOKHO cO3maBaTh MpoduIy HACTPOEK, UTO ITO3BOJIIET GBICTPO BHIMTOIHATD HACTPOIKY
OCHOBHBIX TECTOB U CETeBBIX MHTeP(EeiiCOB IIPU IIPOBEIEHUM TECTUPOBAHMSI.

EZd —— EE - —27.4dBm  12:;53

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

2
3
4
5
G
7
8
9
0

1

CoxpaHuTE 3arpysHTE HgamiTe

Pucyrok 29.1. Mento «lpogunu»

Kaxxnpiit mpodniib HaCTpOeK BKIIOYaeT B ce6si:

— HACTpPOVKM TOIIOJIOTMIA, 3arOJIOBKOB M pa3MepoB KaapoB mist TectoB RFC 2544, Y.1564, BERT,
[aKeTHBIN JKUTTEP, TECTOBBIN MOTOK, a TAKKE MHAUBUAYAJbHbIE HACTPOMKN OJI KaXKO0r0 U3 ITUX
TEeCTOB;

—  HAaCTPOJIKM CeTeBbIX MHTeP(deiicoB;
— Hactpoiiku [P-ytunnt: axo-3anpoc, mapmpyt, TCP-knueHT.
Ins cosganust mpodwuiis HACTPOEK HeOOXOOMMO BBITIONHUTD sKejaeMble HACTPOVKM, TepeiTu B MeHIO

F2

«[Tpodunu», 3agaTh UM TPOGUIIST ¥ HAKATh HA KIABUIITY («CoxpaHuUTD»).

7151 3arpy3Ky COXPaHEHHOTO TTPOMUIIS UCTIOAb3YEeTCS K/IaBUIIa &3 («3arpy3uTb»).
KomaHibI yIaaéHHOTO YIIpaBaeHus 151 paboThI ¢ TpOoGUISIMY HACTPOEK OIMMCAHbI B pasmene 34.
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30. NpoTokonupoBaHue CO6bITUIA

CucremMa MHpPOTOKONIMPOBAaHMS COOBITUIT OGeclieuMBaeT BBIBOI COOGIIEHMIT O MPOU3OMIENNINX COOBITUSIX
B MeHIO «JIOT», @ TaK’Ke B KOHCOJIbHBI TepMMHAJ IIPY MTOAKITIOUeHUM K mpubopy yepes USB-uHTepdeiic u mpu
yOIEHHOM yrpasieHuy no nmpotokoay TELNET.

K mpoTokommMpyemMbIM COOBITHUSIM OTHOCSITCS:

—  3amyCK/IpepbIBaHME TECTa;

—  BKJIIOYEeHMe/BbIKIIoUeHMe pexxuma «Illneitd»;

—  U3MeHeHMe COCTOSIHUS COeMHeHNS;

—  UCHOJb30BaHMe Npubopa 1S yAaaéHHOTO TeCTUPOBAHMUS;

—  BK/IIOYEHMe/BBIKIIOUEHMe TIpubopa; — HU3KUIL 3apsiy 6aTapen.

B ciryuae BO3HMKHOBEHMS OHOTO 13 TIEPEUMC/IEHHBIX BbIIIE COOBITHUI B KOHCOJIbHBI TepMIUHAJ/MeHI0 «JIor»

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

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

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

‘ naTa | B eMA | COODIIEHHE

Pucyrok 30.1. CoobweHue o skmoyeHuu pexcuma «Llineigp»

ITo ymosmuaHuio BbIBOJ, coobiieHuii yepe3 USB-unTtepdeiic u mo mporokony TELNET orkmouéH. BeiBog
COOOIIEHNT MOKHO BKITIOUMTh/OTKIIOUUTD C IIOMOIIIBI0 KOMaH bl YAAJIEHHOTO yIipaBieHus «log on/off».

E=d — ER — —27.4dBm  12:586

Mor
2011-00-20 12:49:55 BERcut-ETH: power oh

QurcTuTe PesyneTaTu

PucyHok 30.2. Menro «Jloe»

F1 F4

Knasuira («OUMUCTUTH») CITYKUT IJIST OUUCTKYU cofepkumoro 6ydepa. [Ipu HasKaTUM Ha KIABUIITY
(«Pe3ynbTaThl») OCYIIECTBJSETCS Iepexol, B MeHI0 «PesynbTaTbl» [JiS  COXpaHEHUS COOOGIIEHMIA
o mpousomenmmux co6piTusX. COOGIIeHNSI TaKKe COXPAHSIIOTCS MPU COXPAHEHMM DPe3yIbTaTOB M HACTPOEK

1100020 TecTa.
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31. O6HOBNEHME BepCUit NPOrpaMMHOro obecneyeHus

Zip-apxXuBbI C 0OHOBJIEHMEM ITporpaMMHOro obecreuenys (II0) mOCTYIIHBI Ha caiiTe https://metrotek.center.
Takke apxuB C akTyaJibHOM Bepcueit [I0 MOKHO MOJMYUUTh, HAIIMCAB 3aIIpoc Mo agpecy support@metrotek.ru.
Homepa Tekymux Bepcuii I1IO0 oTobpaskaloTcss B MeHIO «YCTaHOBKM mpubopa» = «MHbopmauus». IMepen
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 1K daiin c o6pasom (aiiioBOi CHCTEMBI.
2. MogkmounTh TPU6OP K BHEIIHEMY MCTOUHUKY ITUTAHMS.

3. YcraHoButb coeauHeHnue ¢ I1IK no USB. [Topsigok 1 mapamMeTpbl MOAK/IIOUEHNS IpUBeIeHbI B pasaene 32.1.
Iyt mpoBepKyu coenyHeHus BBecTy KomaHay ATI. ITpubop JomKeH BhIBECTY MH(POPMALIMIO O MPOIIMBKE
U CEpUITHOM HOMeEpE.

4. BoitTu B peskuM OOHOBJIeHMS. [IJIs 9TOTO, YAEPKMUBAsk KHOIIKY BKITIOUEHMS]/BBIK/ITFOUEHMS TTUTAHNSI, HaKaTh
Ha CKPBITYI0 KHOIIKY aIlmapaTHOTO c6poca, PacIoOKEHHYIO IO OTBEepCTMEeM Ha OOKOBOV MaHeau
KopItyca Mpubopa. DTO MOXKHO CHOeNaTh P ITOMOIIYM OOGBIUHON KaHIIENSIPCKOW cKpenmkyu. Haxkmmarb
HY)XKHO OCTOPOYKHO, HO JI0 SIBHOTO IIE/TYKA.

5. B 0KHO IporpaMMbl OYIeT BbIBEIEHO COOOIIeHe BUIA:
Bercut+ bootloader 0.0.11
Update via XMODEM:
CCCC...

[Mocne mosiBmeHMST B OKHe TEpPMMHAAbHOM Mporpammbl CcUMBOJIIOB «CC» yaepskmBaTb KHOIKY
BKJTIOUEHWSI/BBIKIIOUEHUSI IUTAHUS HE HYXKHO.

6. [Ipn ucnonb3oBauuu nporpammel HyperTerminal mepeiiTu B meHio «Ilepegaua» = «OTnpaBuTh Gaitim»
" B OTKPBIBIIEMCSI OKHe B mosne «Mmsi daitma» ykaszaTh MyTh K CKAYaHHOMY paHee (aiimy ¢ o6pazom
(aityioBoI CUCTEMBI.

7. B none «IIpoTokon» BbIOpaTh «Xmodem». HaskaTb Ha KHOMIKY «OTIIPaBUTH».
8. Uepes 1 cexyHIy HAUHETCS Mpollecc 06HOBIeHNsT Bepcuii ITO, KOTOPbI 3aHMMAaeT 0KoyIo 20 MUHYT.
Xmodem file send for 4 ‘

Sending |D:\Downloads\ETX'b Jetx+14iles_0.0.15-10_o870.urom |

Packet: [4887 Eror checking: [CRC]_ |
Retries: D Total retries: |0
Last efmor:
i .
File: RRRRRRRRNRND 611K of 1805K
Blapsed: W Remaining: ’W‘ Throughput : W

Cancel cps/bps

PucyHok 31.1. OkHO ¢ nH(poOpMaImeit o mpoilecce mepenaun ¢aiiia
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9. Ilpumep coobIeHMIT, BBIBOAMMBIX B OKHO ITporpaMmsbl HyperTerminal:

10.

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

Eciu n3o6paxkeHre Ha 9KpaHe Mpubopa BOCCTAHOBWIOCH, IIPOLiecC 0GHOBIEHSI IIPOLIEN ycnelmHo. Ecim
13-32 BO3HMKHOBEHMSI Kakoro-inbo c6ost o6HoBuTh IIO mpmbopa He yHamnoch, cjienyeT BbIITOJHUTH

TnpoLenypy el pas.
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32. YpanéHHoe ynpaBneHue

ITpubop BepkyT-ETX mpemocTaBisieT BO3MOXHOCTb CBSI3M C TI€PCOHAJbHBIM KOMIIBIOTEPOM Uepes
mutepdeiic USB 1.1/2.0 mnu mopt LAN. 3TO MO3BOJSET OCYLIECTBJIATb YIIpaBjieHMe MPUOGOPOM B pekuUMe
TepMuHana, o mporokony TELNET, uyepes WWW-unrepdeiic, a Takke MNOPOBOAUTb TECTUPOBaHME,
OCYIIECTB/SITh HACTPOJKY ITapaMeTPOB aHAIN3a, IIOTYYaTh PE3YIbTaThl M3MEPEHMI Y BBITIOIHSITHL OOHOBJIEHME
BepCHii TPOrpaMMHOTO O6eCITeueHusI.

32.1. NMopkniouenue K MK no uutepdeiicy USB

Ona nopxkmouenuss npubopa K IMK uepes USB-mHTepdeiic HEOOXOOMMO MpeaBapUTeIbHO YCTAaHOBUTD
npaiiBep Virtual COM Port. ®aiiibl apaiiBepoB ISl Pa3JMYHBIX OMNEPALMOHHBIX CUCTEM M YyKa3aHUS

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

B3aumopeiicTBue ¢ mpMOOPOM MOKeT 06ecIieunBaTbCs KaK C IOMOIIbI0 mporpammbl HyperTerminal,
BXOIsAIIEell B cTaHmapTHylo moctaBky OC Windows, Tak ¥ TepMMHAJIbHBIMM IPOTpPaMMaMy CTOPOHHMX
MIPOU3BOJIUTEIEI.

st o6HOBIeHMsI Bepcuii [T0 TepMyHaIbHAs MTPOrpaMma J0/KHa 06ecreunBaTh QyHKUMY epegayu Gpaitios
o MpoToKkony X-modem.

B ciryuae mcmonb3oBanus mporpammbl HyperTerminal gjist mogkimoueHus K nmpubopy o nHtepdeiicy USB
HeO0OXOMMO BBITTOJIHUTD CAEAYIOMIVE TeCTBUS.

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 TTOAKIIOYEHUS].

5. Beibpath mociemoBaTenbHblii mopT (COM-TOPT), K KOTOPOMY ITOAK/IIOUEH Mpubop, 06paTUBIINUCH
K CTaHApTHOMY TNpuiaoXkeHuto J[ucmetdyep ycTpoiictB («Moii kKommobwTep» = «CBoiicTBa» =
«Ob6opymoBaHme» = «JIMUCIeTyep YCTPOIICTB»).

6. YCTaHOBUTH CIeAYIOIINe apaMeTphl OCae0BaTeILHOrO MopTa:
— 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.

32.2. YpanéHHoe ynpasneHue no nporokony TELNET

TELNET (Telecommunication Network) — mpoToKoJI 4151 1OCTYIIA K yIAJIEHHOMY CETEBOMY YCTPOWCTBY. ATOT
MIPOTOKOJI TTO3BOJIsIeT Tosib3oBatenio 1K B3auMozeiicTBOBaTh C MPMOOPOM, HAXOISIIMMCS Ha IPYTrOM KOHIIE
COeIMHEHMSI: OCYIIEeCTBJSTh HACTPOWKY MapaMeTpOB TeCTOB, MPOCMAaTPUBATh CYIIECTBYIOU[/E HACTPONKU
U BBITIOJTHSITh TECTUPOBAHNE.
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VnanéuHoe ynpasienue o npotokony TELNET sBisieTcss omiyeit?.

BsaumopeiicTBue ¢ mpuOOPOM MOKET OCYIIECTBISITHCS KaK C MOMOIIbI0 mporpammbl HyperTerminal,
BXOJslleit B cTaHmapTHyio mnoctaBky OC Windows, Tak ¥ TepMMHaJIbHBIMM ITpOrpaMMaMy CTOPOHHMX
Mpou3BoauTeNel, obecreunBaronMMu GyHKIMK Iepegaun ¢painos no mporokoay TELNET.

Ins ynpasnenus bepkyr-ETX o mpoTokonay TELNET He06X0AMMO BBITIOJIHUTD CJI€AYIOIINE TeiiCTBUS.

1. TTogkmounTts pubop K 1K uepes TecToBbIit OPT Win mopt LAN.
2. HacTpouTs ceTeBoe moakiaoueHue (CM. pasmen 25).

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

4. BzaumMopeicTBIe ¢ IpMOOPOM OCYIIECTBIISIETCS C TIOMOIIbI0 KOMaH/I, TPeICTaBIeHHbIX B paseie 34.

%5 B 6a30BYI0 KOH(PUTYPAIMIO He BXOIAUT. JIOCTYITHO IIPY HOTIOJHUTEILHOM 3aKas3e O,
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32.3. YpanéHnHoe ynpasneHue yepes WWW-untepoeiic

VaanéuHoe ympasieHne’® Io3BosiseT MpOoCMaTpMBaTh M coxpaHsTh Ha IIK pesynbTaThl M HACTPOIKMU
OCHOBHBIX TECTOB C MCIT0JIb30BaHVEeM Be6G-6paysepa.

32.3.1. NMpocMoTp pesynbraTtoB TecToB Ha MK

J71s1 MpOCMOTpa pe3y/bTaTOB ¥ HACTPOEK TECTOB HEOOXOIMMO:
1. TTopgxmounTts mpubop K IIK uepes TecToBbIit mopT vy nopt LAN.
2. HacTpouTsb ceTeBOe moaKIOuUeHue (CM. pasen 25).

3. B ampecHy1o cTpoKy Be6-6pay3epa BBecTu IP-agpec cOOTBETCTBYIOIIETO ITOPTA.
32.3.2. CoxpaHeHue TeKylmx pe3ynbTaToB TectoB Ha MK

VHCTpyKUMS, IpMBeIeHHAs HIKe, TI03BOJIsIeT ckavaTh Ha [TK pe3ybTaThl TECTOB B hopmare *.csv. B TaHHOM
cJTyyae HeT HeO6XOAMMOCTHM IIPeaBapUTEIbHO COXPAHSITh Pe3y/IbTaThl HA TPUGOD.

1. MopgkmounTsb pub0op K I1K yepes TecToBbIi mopT win nopT LAN.
2. HacTpouts ceTeBoe noakiaoueHne (CM. pasgen 25).

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.

32.3.3. CoxpaHeHue pe3synbtaTtoB TectoB Ha K B ¢popmare *.rbf u *.csv

VHCTpyKUMS, TIPpUBEAEHHAS HIKe, TT03BOJIsIeT ckavyaTh Ha [TK pesyiabTaTsl TecTOB B opmate *.rbf u *.csv.
B mpaHHOM c/Tyuae HeOOXOAMMO TTpeIBapUTEIbHO COXPAHUTD Pe3yabTaThl Ha IpU6GOp (CM. pasmen 24).

1. MogxkmounTdb Ipubop K I1K yepes TecToBwIit mopT win nmopt LAN.

2. HacTpouTsb ceTeBOe moKII0ueHue (CM. pasfen 25).

26 B 6a30BYI0 KOH(MUTYpaLMIO HE BXOJUT. [JOCTYITHO ITPY JOTOTHUTETBHOM 3aKas3e OTIIIVN.
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3. B agpecHyio cTpoKy BeG-Opaysepa BBecTu IP-ajipec COOTBETCTBYIOIIero mopra. OTKpoeTcs CTpaHuIia

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.

32.4. NonyvyeHne MOMEHTaNbHbIX CHUMKOB 3KpaHa

Ilyist mosTyyeHmst CHMMKA 3KpaHa Iprbopa Heo6X0a1MO:

1. TTogxmiounTs npubop K IIK uepes TecToBbIit mopT win nopt LAN.

2. HacTpouTsb ceTeBOe NMOAK/IOUeHNe (CM. paszen 22).

3. B aapecHyI0 CTPOKY Be6-6paysepa BBECTU:
http://IP-agpec_noptra/sshot

4. Yepe3 HECKOJIbKO CEKYH]I CHMMOK 9KpaHa 0ToOpasuTcs B OKHe Be6-6paysepa I1K.
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33. CnpaBouHble Tabnuubl

Tabnuya 33.1. lpuopumemsi u munel 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 IJISI COOOILEHMIT
yrpaBieHus ceTbio. [IpuopuUTeThl 4 U 5 MOTYT MCIOAB30BATHCS IJIsI 0CO60 UYBCTBUTEIBHOTO K 3aepsKKaM
TpaduKa, Takoro, Kak BUAEO Wiu peub. IIpmoputeTsl Tpadmka ¢ 3 mo 1 mpegHasHaueHbl /I pasIMUHbIX 3a1a4
— OT IIOTOKOBBIX MpuoskeHuit mo FTP-Tpaduka, ClTocOGHOTO CIIPaBUThCS C BO3MOKHBIMM noTepssmu. Kiacc «0»
pesepBUpyeTCsS IS «MaKCUMMajabHO JIydllleii» OOCTaBKM ¥ MpHUCBAaMBaeTcs B TeX CjIydasx, Korga
He crenudUIMpPoOBaH HMKAKO IPYroi Kiaacc.

Ta6auuya 33.2. 3Ha4eHus noss 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

Tabnuua 33.3. 3HayeHusa nong ToS

3HaueHue Onucanue [Tpumeuanne

MuHMMU3UPOBATh 3aepKKy. Vcronb3yeTcs, KOrja BpeMs
IIOCTaBKM TaKeTa C MCXOJHOTO CeTeBOro YCTPOMCTBA 0 ajpecara
(BpeMs1  okumaHusl) Hauboysiee BaKHO U  HOJDKHO  OBITh
MWUHUMaJIbHBIM.

MakcuMasbHast ITPOITyCKHAsI CIIOCOGHOCTh. YKa3bIBAET, UTO IMaKeT
0100 Maximize throughput JOJ/DKeH ObITh IepeHalpaB/ieH uepe3 KaHajdl C MaKCUMAaJbHOIA
MIPONYCKHOI CTIOCOOHOCTHIO.

MakcumanbHas HafEéXXHOCTb. VICIIONMb3yeTCs, KOrga BakHO MMETh
0010 Maximize reliability YBEpPEHHOCTb, UTO JAHHbIE JOCTUTHYT aapecara 6e3 MOBTOPHOIA
repemaun.

MUHUMMU3UPOBATH CTOUMOCTb. CII0Mb3yeTcs, Koraa Heo6XoIumo
MMHUMMU3MPOBATh CTOMMOCTD ITepefaun TaHHbIX.

O6bIYHOE 06CTYKMBaHMeE. B 9TOM ciTyyae MapIIpyTu3aius makeTta
OTAAETCS Ha yCMOTpeHMe TpoBaiiaepa.

1000 Minimize delay

0001 Minimize monetary cost

0000 All normal
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Tabnuya 33.4. Knacc obcnymusaHus mpaguka u 3HaqyeHue 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

Kaxxmomy kimaccy ob6cmy>kuBaHust TpadyKa CTaBUTCS B COOTBETCTBIME OINpene/iéHHoe 3HaueHue 1moiis DSCP.
B Tabnmuiie mpuBemeHbl pPEKOMEHIyeMble 3HAUeHMs] B COOTBETCTBMM C Meromukamu RFC 2597 [10]
1 RFC 2598 [11].

Default — «HerapanTupoBaHHas nmepegauar. TpaduKy JaHHOTO KIacca 00CTysKMBaHMSI BBIIEISIIOTCS CETEBBIE
pecypchl, ocTaBiIMecs: CBOOOAHBIMI IIPU Mepepade Tpaduka APyrMx KIaccoB.

AF (Assured Forwarding) — «rapaHTupoBaHHas Iepenauar. Mcronb3yeTcsl [ OOCTaBKM Tpaduka
6onpmnHCTBA TCP-TIpMIOKeHMIT C TPMMeHEHMEM YeThIPEX He3aBUCUMBIX AF-KTaccoB. BHyTpu Kaxkgoro Kiacca
[P-mmakeTaM MOXKeT ObITh Ha3HAUEeHa OJHA U3 TPEX OUCIMUIUIMH OTOpAChIBaHMS MaKeTa JaHHBIX (CM. METOAUKY
RFC 2597 [10)).

EF (Expedited Forwarding) — «HemenneHHast mepepnaua». [IpumeHsieTcss mJig o6cay>kMBaHus Tpadmka,
YYBCTBUTEIBHOTO K 3aZiep>KKaM U Tpe6yIoliero MMHMMAaIbHOTO IKUTTEpa, TAKOro, Kak Buaeo winu peub (Voice
over IP — VoIP).

Tabnuya 33.5. 3HayeHue nong ECN

3HaueHne OnucaHue
00 Not-ECT (Not-ECN-Capable Transport) — nmotok, He noaaepxxuBamoinit ECN.
01 ECT (1) (ECN-Capable Transport) — nmotok, noaaepskusatonimit ECN.

ECT (0) (ECN-CapableTransport) — nmoTok, noggepxxuBawoimnuii ECN. TpakTyeTcst
MapuipyTusaTopamu Tak xe, kak 1 ECT (1).
11 CE (Congestion Experienced) — nmoareepkméHHas meperpyska.

10

ECN (Explicit Congestion Notification) — «sJBHOe yBemomieHMe O Teperpy>KeHHOCTM». YCTaHOBKa OUT
JIAaHHOTO TIOJIS AaeT BO3MOKHOCTb MapuIpyTM3aTopaM y3HAaThb O BO3HMKHOBEHUM TE€perpy>keHHOCTM Ha TyTU
CJIeTOBaHMS JAHHBIX K 3aTaHHOMY Y3JIy ceTu 6e3 0TOpachiBaHMs MaKeTa.

ITone ECN onucano B Metoguke RFC 3168 [12].

Tabnuya 33.6. Homepa nopmos npomokona TCP/IP (npodonxeHue)

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 Mepeayun 3JIeKTPOHHO MOYThI

80 (HTTP(WWW)) Hp(jTOKOJI, MCIIONIb3yeMblii BeO-Opaysepamu U Beb-cepBepamMu IJis Hepegaun
daitnos

161 (SNMP) TIPOTOKOJ JIJISI YIIPAaBI€HUS CeTEBBIMU YCTPOICTBAMU
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Tabnuua 33.7. 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 CoeqHeHe

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

Ta6snuua 33.8. Tecmossie nocnedosamenbHOCMU

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 OMIMO0K U XUTTepa (MIpK Nepefave JaHHBIX 110 KaHATY
CBSI3Y CO CKOPOCTBIO 64 KOUT/C U 64xN K6uT/C, rme N — 1eioe 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 CBSI3U 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 onpenenenust ommnboK (Ipu rnepefave JaHHBIX Ha BBICOKMX CKOPOCTSIX
(6osee 139 264 x6UT/C)).

Tabnuya 33.9. 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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34. KomaHpbl yaaneéHHOro ynpasjieHus

Tabnuuya 34.1. KomaHdbl y0anéHHO20 ynpasaeHus (KOHCOMbHbIG mepMuHa,)

Komanpa Onucanue

AT MycTast KOMaHAa, UCTIOAb3YeTCS [Jis TPOBEPKU COEMHEHMS

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 Pe3yJbTaTOB M3MepPeHMt

ATMI BBIBOJI, MHGOPMAIMY O COXPAHEHHBIX Pe3yabTaTaxX M3MepeHuii

ATI BBIBOJI, MHGOpMAIUM O IIpubope

ATH BBIBOJ, CIIPAaBKY MO0 KOMaHAaM

ATS BBOJ, K/TIOUa (YMCIO B JAECITUUHOM BUJE) IJi aKTUBAIMU OMIUIl, KUY BBOIAUTCS CpPasy

riocsie ats (6e3 rmpobesia)
ATC rnepexo[ B pekKiM, B KOTOPOM BO3MOXKHA HACTPOJiKa M 3aITyCK TeCTOB (OIMIMOHAIBHO)
Tabnuya 34.2. KomaHds! yoanénHozo ynpasneHus (TELNET)
KomaHnpa | Wudopmanysi, BHIBOAMMAST B KOHCOJTb
RFC 2544

show rfc2544 header src udp Homep UDP-nopTa otnpaBuTens

show rfc2544 header src mac MAC-azpec oTIipaBUTeJIS

show rfc2544 header src ip [P-azmpec oTIipaBuUTe/IS

show rfc2544 header dst udp Homep UDP-nopTa nosryuaTesst

show rfc2544 header dst mac MAC-azpec moayyaTes

show rfc2544 header dst ip IP-ampec roxyyareris

show rfc2544 header vlan count KonmyecTBOo VLAN mMeTOK

show rfc2544 header vlan [1-3] id 3HaveHure ugeHTudmkaropa VLAN

show rfc2544 header vlan [1-3] priority 3HaUYeHMe puopuTeTa Tpaduka

show rfc2544 header mpls count BBIOOP KOJIMUECTBA METOK

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

show rfc2544 header mpls [1-3] cos KJIacC 06CTy>)KMBAHMSI ITAKeTa C METKOM

show rfc2544 header mpls [1-3] ttl BpeMs KM3HU MaKkeTa ¢ MeTKOi

show rfc2544 header autoarp BKIIOUeHa M (GYHKUMS aBTOMAaTU4YeCKOro IIpOBeAeHMs
ARP-3ampoca

show rfc2544 header diffserv BbIGpanbl mosist IP Precedence u Type of Service mim mosie DSCP

show rfc2544 header dscp 3HaveHnue 1oJjst DSCP

show rfc2544 header precedence 3HaYeHMe IIPUOPUTETA Kaapa

show rfc2544 header tos TUIT 06CTY>KMBAHUS TTaKeTa

show rfc2544 topology remote ip [P-afmpec AMCTaHIMOHHOTO IpMbopa

show rfc2544 throughput duration IJIATEIbHOCTD ITPOOBI JIJISI aHAIM3a ITPOITYCKHOM CITOCOOHOCTH, C

show rfc2544 throughput enabled OymeT /M BBITIONHATBCS TECT OIpeAesieHusT ITPOITyCKHOM
CIIOCOOGHOCTH

show rfc2544 throughput maxrate BeJIMUMHA HArpy3KY IJIs aHAIM3a MPOITYCKHOM CIIOCOOHOCTY

show rfc2544 throughput resolution BeJIMUYMHA paspemenus s aHaIu3a MPOIyCKHOM CIIOCOGHOCTH

show rfc2544 throughput threshold BeJIMUMHA T[IOpora TOTepb Uil  aHajau3a IPOITyCKHOM
CIIOCOOGHOCTH

show rfc2544 frames [1-9] size pasMep Kajpa, 3aJaHHbI MOJb30BaTe/leM (MM CTaHAApPTHOe
3HaYeHMe B COOTBETCTBUM ¢ MeToaukoii RFC 2544)

show rfc2544 frames [1-9] enable OymeT 1M UCIIONb30BAaThCS pa3Mep Kaapa AJjis TpOBeHeHUs
TeCTUPOBAHMS

show rfc2544 latency enabled OymeT JiM BBITIONIHATBCSA aHAIU3 3aIepPXKKU PACIpPOCTpPaHeHUS
KaJpoB
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show rfc2544 latency count

KOJIN4YeCTBO Hp06 JJIs aHaJi3a 3aJE€PXKKIU

show rfc2544 latency duration

IIUTETbHOCTD MTPOOBI IJ1s aHAIM3a 3aIePsKKM PacIIpoCTpaHEeHNS
KaJIpoB, C

show rfc2544 latency rates src

UCTOYHMK 3HAYEHUIT HArpy3Kku OJid aHaJin3a 3aJe€P>XKU

show rfc2544 latency rates [1-9]

3HAYEHM HATPY3KN OJI1 aHa/IM3a 3aeP>KKA

show rfc2544 frameloss enabled

OymeT /I BBITIOJTHSATHCS aHAIN3 YPOBHS ITOTEPDb KaJpOB

show rfc2544 frameloss duration

JJINTEJIbHOCTD Hp06bI JJIs1 aHa/i3a YPOBHS IMOTEPb KaAPOB, C

show rfc2544 frameloss steps

KOJIMYECTBO LIATOB M3MEHEHMsI HATrpPy3Ky /ISl aHaIu3a YPOBHS
ITOTepPb KaZpoB

show rfc2544 frameloss rates start

BeJIMUMHA HaYaJbHOM HArpysky AJjIs1 aHa/IM3a YPOBHS IOTEPH
KaJapoB B %

show rfc2544 frameloss rates stop

BeJIMYMHA KOHEUHOW HarpysKu [jisl aHajam3a YpPOBHS IMOTEPhb
KaJipoB B %

show rfc2544 back2back enabled

6y,£[6T JIV BBITIO/THATDHCSA aHaJIN3 npe/:[eanoﬁ Harpy3kmu

show rfc2544 back2back count

KOJIMYECTBO MPOO6 I aHa/IM3a TIPeAeTbHOM HATPY3KA

show rfc2544 back2back duration

IJIUTEIbHOCTD IIPOOBI [IS aHa/IM3a [IPeIebHOM HArPy3Ku, C

show rfc2544 back2back rates src

MCTOYHMK 3HAYEHUI HArpy3KM [JI1 aHaausa IpeneabHO
HarpysKku

show rfc2544 back2back rates [1-9]

3HAUYEHMs HATPY3KM 1)1 aHAIN3a MpeeIbHOl Harpy3Kku

show rfc2544 advanced wait

3HaUyeHMe IapaMeTpa «MHTepBaI»

show rfc2544 advanced learn

3HaUYeHye rapaMeTpa «0byueHme»

rfc2544 start 3aITyCTUTD TeCThI 1o MeTonuke RFC 2544

rfc2544 stop OCTAaHOBUTD TeCThI 110 MeToauKe RFC 2544

rfc2544 results pes3yabTaThl TECTOB o MeToayuke RFC 2544
Y.1564

show y15642 HACTPOVIKM TECTOB MO pekoMeHpauuu Y.1564

show y1564 topology remote ip

[P-azmpec AMCTaHIIMOHHOTO IIpMbopa

show y1564 nservices

KOJIMYeCTBO TeCTUPYEMBIX CEPBMCOB

show y1564 service

CepBUC, BRIGPAaHHbINM C TOMOIIbIO KOMaHIbI «y1564 service»

show y1564 header src mac

MAC-agpec oTIipaBuUTesS

show y1564 header src ip

IP-angpec oTmpaBuTest

show y1564 header src udp

HoMmep UDP-niopra otnipaBuTtens

show y1564 header dst mac

MAC-azpec nosnyyarenst

show y1564 header dst ip

[P-agpec nonyuyaTens

show y1564 header dst udp

HoMep UDP-nopTa nony4daresns

show y1564 header vlan count

kosmmyecTBO VLAN-MeTOK

show y1564 header vlan <1|2|3> id

3HaueHne upeHTudmraropa VLAN

show y1564 header vlan <1|2|3> priority

3HaUYeHMe MpuUopuTeTa Tpaduka

show y1564 header mpls count

KosmmuecTBo MPLS-MmeTOK

show y1564 header mpls <1|2|3> label

3HaueHue MPLS-meTku

show y1564 header mpls <1|2|3> cos

Kj1acc O6CJ'IY)KI/IBHHI/I$[ I1akeTa

show y1564 header mpls <1]2|3> ttl

BpeMs JKM3HU ITaKeTa C MEeTKO

show y1564 header diffserv

1107141, BbIGpaHHbIe OJIs 3aaHMs Kjlacca 06CHY)KI/IBaHI/IH Tpa(bI/IKa

show y1564 header dscp sHaueHue DSCP-6uToB IP-3aronoBka (cM. Tabs. 33.4)
show y1564 header precedence MIPUOPUTET Kagpa
show y1564 header tos Tumn obcmyskuanus IP-maketa

show y1564 serv_setup cir

3HaUYeHue I‘apaHT]/[pOBaHHOﬁ HpOHYCKHOﬁ CIIOCOBGHOCTY

show y1564 serv_setup eir

3HaueHMe MaKCUMaJIbHO AOITYCTUMOrO MpeBbiieHust CIR

show y1564 sac flr IOITyCTUMbII YPOBEHD ITOTEPD KAIPOB
show y1564 sac ftd JOITyCTUMas 3a7iepykKa pacIpoCcTpaHeHNs KaipoB
show y1564 sac fdv IOITyCTMMOE OTKJIOHEHME 3aIEPKKIM PACIIPOCTPAHEHMSI KaIpOB

27 HacTpoliky 3arojioBKa, CE€PBMUCOB, TMOKa3aTeseil KauecTBa, OTOOPAXKAalOTCS ISl CepBMCa, BbIGPAHHOTO

C TIOMOIIBI0 KOMaHbI «y1564 service <1-10>»
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show y1564 sac avail

Be/IMUYMHA OJOCTYITHOCTM KaHaJia

show y1564 tests cfg duration

IIUTETbHOCTD 1Iara )ik TeCTOB KOHGUTYpaIum

show y1564 tests cfg cir BKJII0UEH My BbikaoueH TecT CIR
show y1564 tests cfg steps KoJinuecTBO maroB mjist tecta CIR
show y1564 tests cfg eir BKJIIOUEH MUJIU BBIK/IIOUeH TecT EIR

show y1564 tests cfg traf policing

BK/IIOUeH miu BeikiatoueH Tect Traffic Policing

show y1564 tests perf enabled

pa3penieHo JiM BbIIIOJIHEHMEe TeCTa IIPOM3BOANTETIbHOCTU

show y1564 tests perf duration

JJINTEJIbHOCTDb TeCTa IMPOM3BOAUTEIbBHOCTU

y1564 results

pe3yabTaThl TECTOB MO pekoMeHAauuu Y.1564

ClIoXHbBIN Tpaduk

show ctraf nstreams

KOJIMYeCTBO ITIOTOKOB JaHHbIX

show ctraf stream

HOMeEp HaCTpayBaeMOro IoToKa

show ctraf duration

JJINTEJIbHOCTDb TeHepaluuyM 3aJaHHOTO KOJIMYeCTBa ITIOTOKOB

show ctraf header src mac

MAC-agpec oTIipaBuUTess

show ctraf header src ip

IP-angpec oTmpaBuTens

show ctraf header src udp

Homep UDP-miopTa oTnpaBuTes

show ctraf header dst mac

MAC-agpec moaydaTens

show ctraf header dst ip

[P-appec nonyuyarens

show ctraf header dst udp

HoMep UDP-nopTa noay4daresns

show ctraf header vlan count

kosmuecTBO VLAN MeTOK

show ctraf header vlan [1-3] id

3HaueHMe ungeHTudmxkaropa VLAN

show ctraf header vlan [1-3] priority

3HaueHue pUopuTeTa Tpaduka

show ctraf header mpls count

BbIGOP KOJIMYECTBA METOK

show ctraf header mpls [1-3] label

3HaUeHNe MeTKU

show ctraf header mpls [1-3] cos

KJIaCC OOCTY>KMBaHMSI ITAKeTa C METKOIA

show ctraf header mpls [1-3] ttl

BpeMs JKM3HU IMaKeTa C METKOM1

show ctraf header autoarp

BKIIOUEHA M (QYHKUMS aBTOMAaTMUYECKOTO IIPOBEHEHMUS
ARP-3anpoca

show ctraf header diffserv

BbIOpaHbI 1oJis [P Precedence u Type of Service mu mosie DSCP

show ctraf header dscp

3HaueHue 1noynst DSCP

show ctraf header precedence

3HaYeHMe IIPUOPUTETA Kaapa

show ctraf header tos TUI 06CTY>KMBAHMSI TTaKeTa

show ctraf rate 3HaUYeHMe MHPOPMAIMOHHOI CKOPOCTHU

show ctraf frame pasmep Kazpa

ctraf start 3aIlyCTUTDh reHepalyio KOMILJIEKCHOTO TpaduKa
ctraf stop OCTaHOBUTD TeHepaIMio KOMIIEKCHOTO Tpaduka
ctraf results pe3yabTaThl reHepaluy KOMIIEKCHOTO Tpaduka

BERT

show bert header src mac

MAC-agpec oTIIipaBuUTesNS

show bert header src ip

IP-anpec oTrpaBuTes

show bert header src udp

HoMep UDP-mopTa OTIipaBUTeNS

show bert header dst mac

MAC-azpec nosnyvaTtenst

show bert header dst ip

[P-agpec nonyyaresns

show bert header dst udp

HoMmep UDP-niopta nosnyvaTtesnst

show bert header vlan count

KonnuecTtBo 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 KOJIMYECTBA METOK Ha Iepesavy

show bert header mpls tx [1-3] label

3HaUeHNe MEeTKU

show bert header mpls tx [1-3] cos

Kiacc O6CJIy7KI/IBaHI/I${ rnakeTa C MeTKO

show bert header mpls tx [1-3] ttl

BpeMs XXU3HM MaKeTa C METKOM

show bert header autoarp

BKIIOUeHa JM  (GYHKUMS aBTOMAaTUMYeCKOro IIpOBeIeHMsI
ARP-3ampoca

show bert header diffserv

BbIOpaHsI oyt IP Precedence u Type of Service wiu mone DSCP
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show bert header dscp

3”HaueHue noysa DSCP

show bert header precedence

3HauYeHMe MPUOPUTETA Kaapa

show bert header tos

TUII 06CHY)KI/IBaHI/IH I1aKkeTa

show bert frame random min

MMHMMAajJbHOE  3HaueHuMe pasMepa Kagpa B  CjIydae
pPaBHOMEPHOTO 3aKOHA PacIpeeeHus

show bert frame random max

MaKkCUMMaJbHOE 3HAaYeHMe pasMepa Kagpa B  CIydyae
PaBHOMEPHOTO 3aKOHA paclpeeeHust

show bert frame constant

pa3Mepsbl KaJipoOB JIJISI TeCTUPOBAHMS

show bert frame type

3a[1aH CJIy4YaiiHbI/ WIM ITIOCTOSTHHBINA pa3mep Kaapa

show bert level

ypoBeHb Mogeny OS], Ha KOTOpOM O6YIeT IMPOBOAUTHCS TECT

show bert pattern

CTaHOapTHas TeCTOBasd I10C/IeJOBaTE/IbHOCTb

show bert user-pattern

TeCTOBas I1oCjIeJ0BaTeJIbHOCTDb, 3aJaHHAas I10JIb30BaTeJIeM

show bert rate

3aaHHas Harpyska, kb/c

show bert duration

JJINTEJIbHOCTDb I/IBMepeHI/II‘/JI

bert start

3amycTuThb TecT «BERT»

bert stop

OCTaHOBUTH TecT «BERT»

bert results

pe3yabTaThl TecTa «BERT»

[TakeTHBI IKUTTEP

show jitter txgen

BKJTIOUEH MJIY BBIK/TIOUEH reHepaTop TeCTOBOTO Tpaduka

show jitter threshold

IIOPOroBoOe 3Ha4YeHue IKUTTepa, MC

show jitter duration

BpeMs M3MeDEHUS IXKUTTEePa

jitter start

3aITyCTUTD TeCT «IIaKeTHBIN IKUTTEP»

jitter stop

OCTaHOBUTDb TeCT «IIaKeTHBIN AKUTTEP»

jitter results

pe3yabTaThl TecTa «[IakeTHBIN IKUTTEP»

TecToBbIN MOTOK

show txgen header src mac

MAC-agpec oTripaBuTesIs

show txgen header src ip

IP-angpec oTmpaBuTes

show txgen header src udp

HoMmep UDP-niopra oTnipaBuTens

show txgen header dst mac

MAC-agpec moay4daTens

show txgen header dst ip

[P-agpec nonyvyaTens

show txgen header dst udp

HoMep UDP-nopTa noay4daTesns

show txgen header vlan count

kommuecTBO VLAN MeTOK

show txgen header vlan [1-3] id

3HaueHMe ugeHTudmkaropa VLAN

show txgen header vlan [1-3] priority

3HaUYeHMe puopuTeTa Tpaduka

show txgen header mpls count

BbI60p KOJIn4yeCTBa METOK

show txgen header mpls [1-3] label

3HaUeHNe MeTKU

show txgen header mpls [1-3] cos

KJIaCC OOCTY>KMBaHMSI ITAKeTa C METKOIA

show txgen header mpls [1-3 ttl

BpeMs JKM3HU ITaKeTa C MeTKOM

show txgen header autoarp

BKJIIOUEHA JIM (QYHKUMS aBTOMAaTUUECKOTO IpoBemeHust ARP-
3arpoca

show txgen header diffserv

BbIOpaHbI 1oJist [P Precedence u Type of Service mu mose DSCP

show txgen header dscp

3”HaueHue mnoJss DSCP

show txgen header precedence

3HaueHMe NMIPUOPUTETA Kaapa

show txgen header tos

TUII 06CJ'IY)K]/IBHHI/IH IIaKeTa

show txgen frame random min

MMHMMAaJIbHOE  3HAaueHue pasMepa Kagpa B  (Iydae
pPaBHOMEPHOTO 3aKOHA PaCcIpeee s

show txgen frame random max

MaKCMMajJbHOe  3HaueHue pasMepa Kagpa B Clydae
pPaBHOMEPHOTO 3aKOHA PaCIpeee s

show txgen frame constant

pa3Mepbl KaapoB OJisI TECTUPOBAHNMS

show txgen frame type

3aJlaH CJIy4aliHbI MJIM [IOCTOSIHHBIN pasMep Kajpa

show txgen duration

OJINTEJIbHOCTDb reHepanyum TeCTOBOro Tpa(bI/IKa

show txgen rate

3aflaHHas HarpysKa, kb/c unu %

txgen start

3aIllyCTUTb reHepalio TeCTOBOI'O ITOTOKaA

txgen stop

OCTAaHOBUTD IreHepaluio TeCTOBOTO ITOTOKaA
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txgen results

pe3yabTaThl TeHePalM TECTOBOT'O IIOTOKA

Ineiid

show loopback layer

| ypoBenb Illneiida

ITapameTpsl ceTu

show network dhcp

BKitoueHa au pyHkiys DHCP gjis nopta A

show network ip

IP-anpec rmopta A

show network subnet

Macka IofceTu Ajs nopra A

show network gateway

IP-anpec nutro3a ajis1 moprta A

show network dns

IP-ampec y3/ia ceTu, KOTOPBIA comepskuT 6a3y maHHbIX DNS mis
nopra A

show lan dhcp

BKitoueHa au Gyakiys DHCP gjis nopta LAN

show lan ip

IP-anpec mopta LAN

show lan subnet

Macka nogcetu gjst noprta LAN

show lan gateway

IP-anpec nutrosa ajist nopra LAN

[TapameTpsl uHTepdeiicos. ITopT A

show link

COCTOsIHME COeIMHEeHM S

show ifce mac

MAC-agpec moprta A

show ifce vlan count

KonnuectBo VLAN MeToOK

show ifce vlan [1-3] id

3HaueHMe ugeHTudmxkaropa VLAN

show ifce vlan [1-3] priority

3HaueHue puopuTeTa Tpaduka

show ifce mpls tx Isr

IP-agpec wmHTepdeiica MapuIpyTM3aTopa, OCYIIECTBISIONIErO
KOMMYTAIMIO I10 METKaM

show ifce mpls tx rule

BK/IIOYEHO WM BBIKJIIOYEHO IIPABMJIO Ha OTIIPABKY IIaKETOB
B IIOACETH

show ifce mpls tx subnet IP-ampec moaceTn

show ifce mpls tx mask MacKa IoJICeT

show ifce mpls tx stack count KOJIMYECTBO METOK, KOTOpoe OyeT J06aB/IeHO B IIepeqaBaeMblit
rmaxkeT

show ifce mpls tx stack [1-3] label 3HAUYEeHVE METKMU

show ifce mpls tx stack [1-3] cos KJIacC 06CTy>)KMBAHMSI TTAKeTa C METKOI

show ifce mpls tx stack [1-3] ttl BpeMsI KM3HU MaKkeTa ¢ MeTKOi

show ifce mpls rx count KOJIMYECTBO METOK B IPMHMMAEMbIX ITaKeTax

show ifce mpls rx [1-3] label 3HAUYeHMe MEeTKU
ITapameTpsl nuTepdeiicos. ITopt LAN
show lan mac MAC-agpec mopta LAN

show lan vlan count kommuecTBo VLAN MeTOK

show lan vlan [1-3] id 3HaueHMe ungeHTudmkaropa VLAN

show lan vlan [1-3] priority 3HayeHMe puopuTera Tpaduxa

Tects1 TCP/IP
ping | 3ayCTUTDh TECT «IXO-3aTIPOC»
CoxpaHeHMe/3arpy3Ka pe3yabTaToOB

results save N COXpaHeHMe pe3yJbTAaTOB M3MEpPEHMii TMOJ  MOPSAKOBBIM
HomepoM «N» (N =1 .. 10)

results load N 3arpyska pe3y/lbTaTOB U3MEpeHWUil, COXPaHEHHBIX IIOf,
MOPSIIKOBBIM HOMepOM «N»

results show OTOGPaKeHME TEKYIIUX PE3YIbTATOB M3MePEHMUIA

results show N BBIBOJ  PE3YJIbTATOB  M3MEPEHMi, COXPAaHEHHBbIX MO
MOPSILKOBBIM HOMEpPOM «N»

results show all BBIBOJ], BCEX COXPAHEHHBIX Pe3yAbTaTOB U3MepPeHUIT

results info BBIBOZ, MTHGOOPMALIMY O COXPAHEHHBIX Pe3y/IbTaTax M3MepeHMii

Jlor

log < off | on > BBIK/TIOUEHME/BKIIIOUEHNE CUCTEMBI MPOTOKOJMUPOBAHUS
COOBITHI

log show BBIBOJ, COOOIIEHNT O TTPOU30UIEAIINX COOBITUSIX
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Cratuctuka
statistics | BBIBOJI, CTATUCTUUYECKUX NJAHHBIX
OG6I11yie KOMaHIbI
show version Homepa Bepcuit I10
exit BBIXOJT U3 KOMaHJHOTO peskuMa
reboot repesarpyska rnpubopa
help CIIMCOK JOCTYIHBIX KOMaH[]
configure repexo, B PesKUM KOHPUTypaLn
username M3MeHEeH)e UMEHM TTOJIb30BaTe IS
password M3MEeHEeHNe MapoJis
show options TIPOCMOT]P OTKPBITHIX OTIIIMA
show time MMPOCMOTP TEKYIIEro BpeMeH!
show date MMPOCMOTP TEKYIIEe JaThl
Tabnuya 34.3. KomaHdsl yoanéHHozo ynpasneHus (TELNET). Pexum KoH@uypayuu
KomaHpa | HevicTBue
RFC 2544

rfc2544 header src udp <int>

ycTtaHoBUTbh HOMep UDP-niopTa oTripaBuTesns

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

ycraHoBUTb MAC-anpec oTripaBuTens

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

YCTaHOBUTDH IP—a,upec OTIIpaBUTEJIA

rfc2544 header dst udp <int>

ycTaHoBUTbh HOMep UDP-nopTa nomyuyarens

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

ycraHoBUTb MAC-anpec nosyuaresns

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

YCTaHOBUTD [P-ampec romydaTess

rfc2544 header vlan count < off | 1|23 >

BbIGpaTh KomnuuecTBO VLAN mMeTOK

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

YCTaHOBUTD 3HaUeHMe ugeHTudmkaropa VLAN

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

YCTaHOBUTDb 3HAUEHMeE TIPUOpUTETa TpadmKa

rfc2544 header mpls count < off | 1|23 >

BbIﬁpaTb KOJIM4eCTBO METOK

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

YCTAaHOBUTDH 3HAUYEHME METKU

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

YCTAaHOBUTH Kytacca O6C.TIY7KI/IBHHI/IH IIaKkeTa

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

YCTaHOBUTDH BpeM KM3HU I1aKeTa C MEeTKOM1

rfc2544 header autoarp < off | on >

BBIKJIIOUUTL/BKIIOUNUTh GYHKLUMIO aBTOMAaTUUYECKOTO
nposeneHuss ARP-3amnpoca

rfc2544 header diffserv < prec+tos | dscp >

BbIOpaTh mJis BcTaBku Tmons IP Precedence m Type
of Service mnu mone DSCP

rfc2544 header dscp text 3amaTh 3HaueHue noss DSCP, 8 6ur
rfc2544 header precedence <int> YCTAaHOBUTD 3HaYeHue IIPMOPUTETA Kazpa
rfc2544 header tos text YCTAaHOBUTD TUIT OOCTYKMBAHMS TTaKeTa
. . CTAaHOBUTb  JINTEIBHOCTb TPOOBI i  aHajau3a
rfc2544 throughput duration <int> Y . A P a
MPOITYCKHO CITOCOOHOCTY
3aIIPeTUTh/PA3PeIINTD BBITIOJTHEHYE aHanm3a
rfc2544 throughput enabled < no | yes > P /IU) P
MPOITYCKHO CITOCOOHOCTY
CTAaHOBUTh  BEIUYUH Harpy3Ku 7T aHanam3a
rfc2544 throughput maxrate y . Y py A
MPOITYCKHOI CITOCOGHOCTYU
. CTAaHOBUTH BEJIMUMHY IOpOra TOTeph MAJIST aHaau3a
rfc2544 throughput threshold <int> Y . Yy Top pr A
MTPOITYCKHO CITOCOOHOCTY
rfc2544 throughput resolution < 10| 110.1|0.01 | | ycTaHOBUTh BeJIMYMHY paspellieHUs [JIs aHaJIu3a
0.001 | 0.0001 > MPOMYCKHO CTIOCOOHOCTH
3aIPeTUTh/Pa3pelinuTh MCIOMb30BAHME TIPU aAHATU3e

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

COOTBETCTBYIOIIEIO pa3Mepa Kaapa

rfc2544 frames [1-9] size <int>

3aJaTh pasMep Kaapa

rfc2544 latency enabled < no | yes >

3aIIPETUTDh/Pa3pellinTh BHITIOJTHEHNE aHAIM3a 3a1ePsKKA
pacIpocTpaHeHusT
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rfc2544 latency count <int>

YCTaHOBUTb KOJIMUECTBO IIPO6 IJIs aHaaM3a 3amepsKKu
pacrpoCcTpaHeHus

rfc2544 latency duration <int>

YCTaHOBUTb  OJINTEJIbHOCTDH HpO6bI

3a[epP>KKI PacIIpoOCTPaHeHMsI

IJIS  aHaamM3a

rfc2544 latency rates src <throughput | manually>

3alaTh MCTOYHMK 3HaueHMit Harpysku (throughput -
MPOITyCKHAsI CITIOCOGHOCTh, manually — BpyuHyI0)

rfc2544 latency rates [1-9]

BBECTM 3HAUEHMS HArpy3Ku JJIs1 KasKA0TO pasMepa Kajpa
B %

rfc2544 frameloss enabled < no | yes >

3aIIPETUTH/Pa3PellNTh BBIMOTHEHNME AaHAAM3a YPOBHS
TOTEPh KaZpoB

rfc2544 frameloss duration <int>

YCTaHOBUTD JJIUTENbHOCTDb ITPOOBI AJISI aHAIM3a YPOBHS
TOTEPh KagpoB

rfc2544 frameloss steps <int>

YCTAHOBUTb KOJMYECTBO IIAroB Jisl aHaIM3a ypPOBHS
MOTeph KaJ[poB

rfc2544 frameloss rates start

YCTaHOBUTb HAaUa/IbHYIO0 HAarpy3Ky [AJIs1 aHa/in3a YPOBHS
0Tepb KaZipoB B %

rfc2544 frameloss rates stop

YCTAHOBUTb KOHEUHYIO HArpy3Ky [Jisg aHajau3a yPOBHS
OTepb KaZipoB B %

rfc2544 back2back enabled < no | yes >

3aMpeTUTh/pa3peliuTh BbITIOJHEHME
npenenbHOM Harpy3Ku

dHa/in3a

rfc2544 back2back count <int>

YCTaHOBUTD KOJMYECTBO P0G [I/1s1 aHa/IM3a MpeesIbHO
Harpy3Ku

rfc2544 back2back duration <int>

YCTAaHOBUTb  OJINTEIbHOCTDH Hp06bI

npenenbHOM Harpy3Ku

IS aHa/aM3a

rfc2544 back2back rates src < throughput |
manually >

3aIaTh MCTOYHMK 3HaUeHMii Harpysku (throughput -
MIPOITYCKHAs CITOCOOGHOCTh, manually — BpyuHy10)

rfc2544 back2back rates [1-9]

BBECTM 3HAUEHMIT HATPY3KM JIJIsSI K&sKIOT0 pasmMepa Kajpa

rfc2544 advanced wait <int>

YCTaHOBUTDb 3HAUEHME TTapaMeTpa «MHTEPBAI»

rfc2544 advanced learn <int>

YCTAaHOBUTb  3HAUEHMUeE rapaMeTpa «o6ydyeHye»

Y.1564

y1564 topology remote ip <i.i.i.i>

ycTaHoBKa IP-agpeca qUCTaHIMOHHOTO mpubopa

y1564 nservices < 1 — 10 >

YCTaHOBKA KOJIMYE€CTBA TECTUPYEMbIX CEDBMCOB

y1564 service < 1 — 10 >

BBIGOD cepBuCa

y1564 header src mac <XX:XX:XX:XX:XX:XX>

ycraHoBKa MAC-anpeca oTIipaBuUTe s

y1564 header src ip <i.i.i.i>

YCTaHOBKa IP—a,upeca OTIIpAaBUTEJIA

y1564 header src udp <int>

ycTtaHoBKa HoMepa UDP-niopTa oTrpaBuTens

y1564 header dst mac <XX:XX:XX:XX:XX:XX>

ycraHoBKa MAC-anpeca noayJdaTessi

y1564 header dst ip <i.i.i.i>

ycraHoBKa [P-aznpeca momydarernst

y1564 header dst udp <int>

ycTaHoBKa HoMepa UDP-nopTa nosydaresns

y1564 header vlan count < off | 1|2 |3 >

ycTaHOBKa KojamnyectBa VLAN meTOK

y1564 header vlan< 1|2 | 3 > id <int>

yCTaHOBKa 3HauUeHus uaeHTudukaropa VLAN

y1564 header vlan < 1| 2 | 3 > priority <int>

yCTaHOBKA 3HAUEHMS IIpuopuTeTa Tpaduka

y1564 header mpls count < off | 123 >

yCTaHOBKa KoanyectBa MPLS-meToK

y1564 header mpls [1-3] label <int>

ycTaHOBKa 3HaueHust MPLS-meTku

y1564 header mpls [1-3] cos <int>

YCTaHOBKA KJIacca 06Cay>KMBaHMS TTaKeTa

y1564 header mpls [1-3] tt] <int>

YCTaHOBKA BPEMEHM )XM3HU IdKeTa C MeTKOM

y1564 header diffserv < prec+tos | dscp >

BBIOOp TMOJIeit [js 3amaHus Kiaacca OOCTY>KMBaHMS
Tpaduka

y1564 header dscp <int>

ycraHoBKa  3HaueHusi DSCP-6utoB  IP-3aronoBka

(cMm. Tabi. 33.4)

y1564 header precedence <int>

YCTAaHOBKaA IMMPMOPUTETA Kaapa

y1564 header tos <int>

yCTaHOBKA Tua  obcmyskuBaHus IP-makeTa

y1564 serv_setup cir <int> <%|kbps/mbps>

YCTaHOBKA 3HAUYeHMs TapaHTUPOBAHHONM MPOIYCKHOM
CIIOCOOHOCTH
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y1564 serv_setup eir <int> <%|kbps/mbps>

YCTaHOBKA 3HAUEeHUS MaKCUMaJIbHO
Jomyctumoro mnpesbitiieHust CIR

YCTAaHOBKA AOMYCTMMOIO YPOBHSI TIOTEPb KaJpOB

y1564 sac flr <float> .
(B 9KCIIOHEHLIMAIbHOI popme, HapuMep, le-7)

y1564 sac ftd <int> YCTaHOBKA AOIYCTMMON 3aJepsKKM pacIlpoCTpaHeHUs
Kagpos (Liej0e 4Ynucjio B MC)

1564 sac fdv <int> YCTaHOBKAa  JIOMYCTMMOIO OTKJIOHEHMS  3aJepsKKu

pacrpocTpaHeHus Kaapos (1[eJI0e YMCIIO B MC)

y1564 sac avail <float> <%>

YCTaHOBKA BeJIMYMHBI AOCTYITHOCTY KaHasa (JeCSITUIHOoe
YMCI0, A0 4-X 3HAKOB I1OCJIe 3aMsTON)

y1564 tests cfg duration <int>

YCTaHOBKA  AJUTENbHOCTM  Iara  JJias  TeCTOB
KoHuUrypaiumu (11ejioe Yyucjio B CeKyHIax)

y1564 tests cfg cir < on | off >

BKJIIoOUeHMe/BbIKII0YeHe Tecta CIR

y1564 tests cfg steps <int>

YCTaHOBKA KojinmyecTBa maroB a1 Tecta CIR

y1564 tests cfg eir < on | off >

BKJIIOUeHMe/BbIKII0oUeHMe Tecta EIR

y1564 tests cfg traf policing < on | off >

BIoueHne/soiknouenne tecra Traffic Policing

y1564 tests perf enabled < yes | no >

pa3peunieHo JIn BbBIIIOJTHEHME TecTa
IIPOU3BOOUTEJIbBHOCTU

y1564 tests perf duration <HH:MM:SS>

YCTAaHOBKA IJIMTEJIbHOCTU TeCTa IIPOM3BOANTEIIbBHOCTU

y1564 copy<1-10><1-10>

CKOTIMPOBATb HACTPOIIKY OFHOTO CEPBYCA U TIPUMEHUTD
U3 JIJIS1 IPYTOro

y1564 start

HavaTh BHITIOJIHEHME TeCTOB 10 pekoMeHgaiuu Y.1564

y1564 stop

OCTaHOBUTDb BbBIIIOJIHEHME TEeCTOB IIO0O pPeKOMeHOaluun
Y.1564

ClIo3KHBI TpaduK

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

BbI6paTb KOJIn4yeCTBa METOK

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

YCTAaHOBUTDH 3HAUYEHME METKU

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

YCTAaHOBUTD KJIaCC O6C.TIY)KI/IB8HI/IH I1aKkeTa

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

YCTaHOBUTDb BpeMs KM3HU I1aKeTa C MEeTKOM1

ctraf header autoarp < off | on >

BBIKJIIOUNTh/BKIIOUUTh  (GYHKIMIO aBTOMATUYECKOTO
nposeneHust ARP-3amnpoca

ctraf header diffserv < prec+tos | dscp >

BbIOpaTh it BcTaBku monst IP Precedence m Type of
Service mu nosie DSCP

ctraf header dscp text

3a7aTh 3HaueHue nojs DSCP, 8 6ut

ctraf nstreams <int>

BBECTHM KOJINYECTBO IIOTOKOB JaHHBIX

ctraf stream <int>

BBEeCTM HOMED HaCTpaBaeMOIo ITI0TOKa

ctraf duration <int>

YCTaHOBUTb OJIUTEJbHOCTb TIeHepaluum 3adaHHOIo
KOJIn4yeCTBa IMOTOKOB

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

ycTraHOBUTh MAC-aapec OTIipaBUTe s

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

YCTaHOBUTD [P-ampec OTIIpaBUTE IS

ctraf header src udp <int>

ycTaHoBUTb HOMep UDP-1iopTa oTIipaBuTesns

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

yctaHoBUTh MAC-afnpec moyJarens

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

ycTaHOBUTD IP-anipec mosryyaTesns

ctraf header dst udp <int>

ycTaHoBUTb HOMep UDP-niopTa nonyyarens

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

BBIOpATh KoauMuecTBO VLAN MeTOK

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

YCTaHOBUTD 3HaUeHMe uaeHTudmukaropa VLAN

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

YCTAaHOBMUTb  3HAUeHUe npuopuTeTa Tpabuka

ctraf header precedence <int>

YCTaHOBUTDH 3HaUYeHNue IIpMOPUTETA Kagpa

ctraf header tos text

YCTAaHOBUTDH TUIT 06C]'IY)KI/IBaHI/[H ImakeTa

ctraf rate <int>

BBECTM  3HaueHMe  MH(OpPMalLMOHHOM  CKOPOCTU
(110 YMOJIYaHUIO — B NIPOLIEHTAX)

ctraf rate <int> <unit>

BBECTM  3HaueHue MHGOOPMAIIMOHHON  CKOPOCTHU
¢ yKasaHueM enyuuil uamepenus (Kout/c, M6/c mnm %)

ctraf frame <int>

BBECTM pasMepa Kaapa
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BERT

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

BbI6paTb KOJIM4YeCTBa METOK Ha IIepegady

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

YCTAaHOBUTDH 3HAUYEHME METKU

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

YCTAaHOBUTD KJIaCC O6CJ'IY)KI/IB&HI/IH ITaKeTa

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

YCTaHOBUTDH BpeMsA X KM3HU I1aKeTa C MEeTKOM!

bert header autoarp < off | on >

BBIKJTIOUNTD/BKIIOUNTh  (QYHKIMIO aBTOMATUYECKOTO
nposegeHnss ARP3ampoca

bert header diffserv < prec+tos | dscp >

BbIGpaTh i BcTaBKM mojs IP Precedence u Type of
Service mau nosie DSCP

bert header dscp text

3a7aTh 3HaueHue nojs DSCP, 8 6ut

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

ycTaHOBUTh MAC-aapec OTIIpaBUTE NS

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

YCTaHOBUTB IP-azpec oTripaBuTess

bert header src udp <int>

ycTaHOBUTH HOMep UDP-1iopTa oTiipaBuTesns

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

ycraHOBUTh MAC-aapec nosyJyaTens

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

yCTaHOBUTD IP-anpec monyyaress

bert header dst udp <int>

ycTaHOBUTH HOMep UDP-miopTa nosiyvyaresns

bert header vlan count < off | 1|23 >

komuecTBO VLAN MeTOK

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

YCTaHOBUTD 3HaUeHMe ugeHTudmkaropa VLAN

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

YCTaHOBUTDb 3HAUEHMeE TIPUOPUTETA TpadmKa

bert header precedence <int>

YCTaHOBUTDb 3HAUEHME ITPUOPUTETA Kampa

bert header tos text

YCTAaHOBUTDH TUIT O6CHy>K]/IBaHI/I$[ I1akeTa

bert frame random min <int>

YCTAaHOBUTb MMHMMAJIbHOE 3HAUeHMe pasMepa Kaapa
B CJIyyae PaBHOMEPHOTO 3aKOHA PacIpe/ie/ieHsT

bert frame random max <int>

YCTaHOBMUTb MaKCMMajbHOE 3HaueHue pasMepa Kaapa
B C/Iyuae paBHOMEPHOIO 3aKOHA paclpeeeHust

bert frame constant <int>

3a1aTb pa3Mepbl KaapOB OJIsd TECTUPOBaAHMS

bert frame type < constant | random >

BbIOpATh 3aKOH M3MEHEeHMsI pa3Mepa Kajapa

bertlevel<1|2|3|4>

BbIOpaTh ypoBHST Momenu OSI, HA KoTopom OymeT
MIPOBOIAUTHCS TECT

bert pattern < user | crtp | 2e11-1 | 2e15-1 | 2e20-1

| 2€23-11 2e29-1 | 2e31-1 >

BbI6paTb CTaHOAPTHYIO nim 3aJaBaeMyr0
I10/Ib30BaTeJIeM TEeCTOBYIO I1OC/IeA0BATE/IbHOCTDb

bert user-pattern hex

BBECTU I10JIb30BAaTEJIbCKYIO ITOC/IEA0BATEJIbHOCTD

bert rate

BBECTU TPeOyeMyIo HaTpy3Ky

bert duration <hh.mm.ss>

3a4aTb OJINTEJIbHOCTb U3MEPEeHM

ITakeTHBIV IKUTTED

jitter txgen < off | on >

BBIK/IIOUNTh/BKIIOUYUTD reHepaTop TeCTOBOro Tpad)I/IKa

jitter threshold <int>

3a4aThb ITIOPOroBOe 3HAYEHMEe IKUTTEepa

jitter duration <hh.mm.ss>

3a1aTh BpeMsI U3MepeHUs IKUTTepa

TecToBBIN TOTOK

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

BbI6paTb KOJIN4YeCTBO METOK

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

YCTAaHOBUTDH 3HAUYEHME METKU

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

YCTAaHOBUTD Ky1aCC O6C.TIY7KI/IB8HI/IH IIaKkeTa

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

YCTaHOBUTDH BpeM KM3HU I1aKeTa C MEeTKOM’

txgen header autoarp < off | on >

BBIKJIIOUUTDH/BKIIOUNUTh  (GYHKLUMIO aBTOMAaTUYECKOTO
nposeneHust ARPsarmpoca

txgen header diffserv < prec+tos | dscp >

BbIOpaTh nJi1 BcTaBku moniss IP Precedence m Type
of Service mnu nose DSCP

txgen header dscp text

3a7aTh 3HaveHue nojs DSCP, 8 6ut

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,Z[I)EC OTIIpaBUTEJIA

txgen header src udp <int>

ycTaHoBUTb HOMep UDP-1iopTa oTripaBuTesns

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

ycTaHoBUTh MAC-afapec moyJyarens

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

yCTaHOBUTH IP-azpec momyyarens

txgen header dst udp <int>

ycTaHoBUTb HOMep UDP-1iopTa nonyJyarens
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txgen header vlan count < off | 123 >

3a1aTh KoanuecTBo VLAN MeTOK

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

YCTAHOBUTD 3HaUeHMe upeHtTuduraropa VLAN

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

YCTAHOBUTDb 3HAUEHMeE MMpUopuTeTa TpadnKa

txgen header precedence <int>

YCTAaHOBUTDb 3HAUEHME MTPUOPUTETA Kaipa

txgen header tos text

YCTAHOBUTDH TUII 06C]'IY)KI/IB8HI/IH ImaKkeTa

txgen frame random min <int>

YCTAaHOBUTb MMHMMAJIbHOE 3HAUEHMe pas3Mepa Kajapa
B CJIyyae PaBHOMEPHOTO 3aKOHA PACIIpe/ie/IeHsT

txgen frame random max <int>

YCTaHOBUTh MaKCMMaJIbHOE€ 3HAUE€HIME pa3Mepa Kadpa
B CJlydae paBHOMEPHOTI'O 3aKOHa pacCIipee/IeHNA

txgen frame constant <int>

3a/1aTh pa3Mepbl KaJIpOB /I TECTUPOBAHMS

txgen frame type < constant | random >

BbIOpATh 3aKOH M3MEHEeHMsI pa3Mepa Kajapa

txgen duration <hh.mm.ss>

3aJaTh AJIUTEIbHOCTD M3MepPeHMii

txgen rate

BBECTU TPeOyeMyI0 HAarpy3Ku

neitdp?®

loopback layer < off | 1234 >

BbIOpaTh YpPOBEHb, HAa KOTOPOM OYAEeT IPOUCXOIUTD
repeHarpaBjieHye TeCTOBOro Tpaduka

[Tapametpsl ceTu?’

network dhcp < off | on >

BBIKJTIOUNTD/BKIIOUNTb GyHKIMI0 DHCP myst mopta A

network ip <i.i.i.i>

yCcTaHOBUTH IP-azpec mopta A

network subnet <i.i.i.i>

YCTaHOBUTDH MACKY ITOOCEeTHU OJId IopTa A

network gateway <i.i.i.i>

yCTaHOBUTH IP-azpec nuito3a ajis moprta A

network dns <i.i.i.i>

ycraHOBUTH [P-agpec ysia ceTu, KOTOPBII CONEPKUT
6a3y DNS, misa mopra A

lan dhcp < off | on >

BKJIIOUMThH/BBIKIIOUNTb GyHKIMI0 DHCP nst nopra LAN

lan ip <i.i.i.i>

yctaHoBUTBh IP-agpec mopta LAN

lan subnet <i.i.i.i>

YCTaHOBUTb MAaCKy IofceTy ais nopra LAN

lan gateway <i.i.i.i>

yCcTaHOBUTD IP-ampec nutio3a a1 mopta LAN

network mpls < off | on >

BBIK/IIOUEHME/BKIIOUEeHNE BO3MOXXHOCTU OTIIPpAaBKU
IIaKeTOB C MeTKaMM

[TapameTpbl

uHtepdeiicos. [lopt A

ifcevlancount<off|1]2]3>

YCTaHOBUTb KonmuecTBO VLAN MeTOK

ifce vlan [1-3] id <int>

3aJaTb 3Ha4YeHue unentuduraropa VLAN

ifce vlan [1-3] priority <int>

3a[aTh 3HAUEHMe puopuTeTa Tpadnka

ifce mpls tx Isr <i.i.i.i>

3agath IP-agpec wuHTepdeiica MapuipyTusaTopa,
OCYIIIeCTBIISAIOINIEr0 KOMMYTAIINIO IO MeTKaM

ifce mpls tx rule < off | on >

BBIKJTIOUNTD/BKIIIOUMUTD MPABWIO HAa OTIIPABKy ITAKETOB
B MOZICETh

ifce mpls tx subnet <i.i.i.i>

3aparts [P-anpec nogcetu

ifce mpls tx mask <i.i.i.i>

3a1aTh MacKy MOACETU

ifce mpls tx stack count < off | 1|23 >

3a7aTh KOJIMYECTBO METOK, KOTOpoe OymeT m06aBIeHO
B IlepeJlaBaeMblii ITakeT

ifce mpls tx stack [1-3] label <long>

YCTAaHOBUTDH 3HAUYEHME METKU

ifce mpls tx stack [1-3] cos <int>

YCTaHOBUTD KJ1acC 0O6CTy>KMBaHMSI TTAKEeTa C MEeTKOIA

ifce mpls tx stack [1-3] ttl <int>

BpeMs XXMU3HM MaKeTa C METKOM

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

3a/1aTb KOJIMYECTBO METOK B IIPMHMMAaEMbIX ITaKeTaxX

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

YCTAaHOBUTDH 3HAUYEHME METKU

[TapameTpsl 1

HTepdeiicos. [Topt LAN

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

yctaHoBUTh MAC-aapec mopta LAN

lan vlan count<off |12 3>

BBecTu KomuectBa VLAN MeTOK

28 Komaugpl u3 pasgena «lllneitd» BCTymamoT B Cuay TOJAbKO IOC/Ie KOMaHAbl «settings apply» man
repesarpysku rpubopa KOMaHI0¥ «reboot».
29 KomaH[bl 13 pa3faenoB «[lapaMeTpsl ceTu» U «[lapaMeTpbl MHTePGECOB» BCTYIIAIOT B CUITY TOJBKO ITOC/IE
KOMaHAbI «settings apply» win repesarpy3ku mpubopa KoMaHI0# «reboot».
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Komanpa

HeiicTBue

lan vlan [1-3] id < int >

YCTAaHOBUTb 3HaueHue 12-6UTHOro umeHTUGMKATOPA
VLAN

lan vlan [1-3] priority < int >

YCTAaHOBUTDb 3HAUEHME TIPUOPUTETA TpaduKa

[Tpoduan

profile rename [n] [name]

3a7aTh UMSI ITPOIUIIS

profile save [n]

COXpPaHUTD TEKYIIMe HACTPOIKM B STUEIKY N

profile lock [n]

YCTAaHOBUTD 3alIUTY OT 3aIINUCU OJIA SIYeNKU N

profile unlock [n]

OTMEHUTD 3alIUTY OT 3alIUCU OJIA STYeiKy n

profile load [n]

3arpy3uTh MPoGMIb HACTPOEK U3 TUYEHKY N

profile delete [n]

YOAIUTD MPodIIb HACTPOEK U3 STUEKY N

profile list

0TOOPAasUTh CIMCOK COXPaHEHHbIX Ipoduiieit B popmare
«index, name, data, status», rae index — HoMep STYEIKHU,
B KOTOPOJI coXpaHeH mpoduiib, name — UMs IpPoQus,
data — mara coxpaHeHus, status — COCTOSTHME

(3amMieH OT 3aIIMCYU MUY HeT)

profile show [n]

BBIBECTU COMIEPsKMMOeE TTPOMGIIIS n

O61111e KOMaH/Ibl

exit

BBINTH M3 peskMMa KOHGUTYpaIn

help

BbIBECTM CIIMCOK OOCTYITHBIX KOMaH[,

time HH:MM:SS

BBECTU BpeMsd

date DD-MM-YYYY

BBeCTU ATy
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35. CtpykTtypa 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 35.1. Cmpykmypa nakema IPv4

36. Ctpykrypa Ethernet-kaapa

Destination MAC Address

Source MAC Address

Length/Type

Frame Check Sequence

PucyHok 36.1. 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, cCOmep>kKUT amgpec OTIPABUTENS
Kazpa.

Length/Type — nuua/Tumn. Ilone comepkut 16-6MTOBOE Iiejioe UMCJIO U TPUHUMAET OJHO U3 ABYX
3HauYeHUIA:

—  ewIM YMCJI0, 3alMCaHHOe B 3TOM I10Jie, MeHbIle wiu paBHO 1500, TO 1moje MpMHMMAaeT 3HaYeHMe
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 uau 42 (B ciaydae, Korga kajgp comepkuT 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, comepskalx KOHTPOJIbHYIO CYMMY.

Destination MAC Address

Source MAC Address

Tag Protocol Identifier

Tag Control Information —| Priority | CFI | VLANID

Length/Type

Frame Check Sequence

PucyHok 36.2. Cmpykmypa Ethernet-kadpa, codepxaujezo VLAN-memky

Tag Protocol Identifier — wmerka «WpmenTudukaTop mnpoToKoma». 16 OUT, KOTOpbIE OIpeHessioT
MPUHAAIEXHOCTh Kazipa 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 3HaYeHui1 mpuopureta ([9])).

— CFI — Canonical Format Indicator (MHaMKaTOp KaHOHMYecKoro ¢opmara). OgQHOGUTOBBINA (iiar,
KOTOPBIIT BCETIa paBeH HYJIIO i KaapoB Ethernet.

— VLAN ID — VLAN Identifier (VID). 12-6utHbiit upeHtuduratrop VLAN, KOTOpbIil ompenenéH
B cTaHgapTe 802.1Q [9]. OnHo3HauHO onpenensieT VLAN, KOTOpOi MPUHALIEKUT Kaap.
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37. TexHuyeckasa noanepxka

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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38. Cneundukaumm

38.1. UnTepdeiicbl

Tabnuya 38.1. Mumepgpelicoi

10G SFP+ 10GBASE-SR/SW, 10GBASE-LR/LW, 10GBASE-ER/EW
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

38.2. TectupoBaHue

Tabnuya 38.2. 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 YypOBHS NPOITYCKHOM
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. Pexum ciy4aiiHOTO ¥ MOCTOSIHHOTO
pa3mMepa Kazapa.

TectoBeie mociemoBatenbHOCcTM: CRTP, 2ell-1, 2el5-1, 2e20-1,
2e23-1, 2e29-1, 2e31-1, 3amaBaemas nojib3oBaTejieM (4 6aiita)

Bapwuartius 3agepskku

PesynbraTel aHanmsa: PKTs, OOOPs, INOPs, %00O0Ps, %INOPs,
KOJIMUECTBO ITaKeTOB, MKUTTEpP/3aJepskka KOTOPBIX ObLIM MeHbIle
(6osbllie) 3amaHHOTO TOpora. PexMM CJTyyaifiHOTO M MOCTOSTHHOTO
pasmepa Kagpa
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CroxkHbIN Tpaduk

o 10 MOTOKOB JaHHBIX C UHAMBUAYAJTIbHOM HATPY3KO U 3aTOJI0BKOM
kagpa. Ilotepu KagpoB [jisi KaXKOAOrO IIOTOKA; IIMPUHA IT0JIOCHI
IIPOITyCKaHMS, pacCuMTaHHas [0 pe3yjbTaTaM TeCTUPOBAHMUS.
Texkyiiasi, MMHMMAJAbHAsl, CpefHSsS U MakKCUMaJibHas 3aJepiKKa
nepenauu maHHbIX. KoinyecTBO MnepenaHHbIX U IMPUHSITHIX MTaKeTOB
JIJISI KaXXI0ro IMOTOKa

Cratuctuka (RFC 2819)

I[lo Tumam KaapoB, TII0 pasmMepaM KaJpoB, II0 YPOBHSM,
I10 OIMIMOOYHBIM KajapaM. KonuuecTBO TPUHSITBIX U TepemaHHbIX
MaKeToB, OTOOpakeHMe HArpysKy Ha IIOPTY B peajbHOM BpEMEHMN.
Tunel Kagpos: broadcast, multicast, unicast. I[TakeTbl cBepXMaJsIoii
(runt), cBepx6osabmioit (jabber) gauMuHBL. KommyecTBO KaJpoB,
repegaHHbIX HA KAHAJILHOM 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

MuHuMaabHOE, CpefHee, MaKCMMaJbHOE BPEMSI MEXIY 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

lneid (Loopback)

VpoBHU: pu3MUecKkunii, KaHAIbHBIN C mogaepxkkoit VLAN, cereBoit,
TPaHCIIOPTHBIN

ET-o6HapyxeHune

Bxiiouenne pesxkuma «lllneiid» Ha yoaaéHHOM TecTepe aHalIu3aTope
BepkyT-ETX, BepkyT-ET wmam ycTpoiicTBe o6pasoBaHusl muieiida
bepkyT-ETL

OAM

Bxitouenne peskuma «llneiidp» KaHaAbHOTO YPOBHSI Ha YIAJEHHOM
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
1apaMeTpoB, MTOJIyUYeHye pe3yabTaTOB M3MepeHu i

38.3. O6wme xapakTepucTUKu

Tabnuya 38.3. Obuwue xapakmepucmuku

dusumyeckmne ImapaMeTpbl

T'abapuTHbIE pasMepbl M3MepUTeNbHOrO 610Ka (BxIIIxT) 200%101x59 Mmm
Macca 13MepuTenbHOro 6J10Ka 0,940 kr
VYC10BUS 9KCIUTyaTalun
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 s/iemeHTOB,
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 (P OOBIYHOM IT0JIb30BAHMIA)

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 [oOmycKaeMoil abCOMIOTHOI  IOTPEIHOCTY  M3MepeHMUit
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

38.4. Onumu nocTaBKu

Hpumeuanue. Onium LBERT, LTG u TectupoBanue o Mmetonyuke RFC 2544 BXoAsT B 6a30BYI0 KOHDUTYpaLIO

npubopa.
Tabnuuya 38.4. Onyuu nocmasku
Onnusa OnucaHue
X]JT N3amepenns naketHoro gpxkuttepa 10GE.
PesynbraTel usmepenusi: PKTs, OOOPs, INOPs, %0O0O0Ps, %INOPs, komu4ecTBO
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 MHuoromnoTtouHoe TectupoBanue (Mynaptuctpum) 10GE.

Pesxum «CitoskHbIi Tpaduk»: 10 10 MTOTOKOB JAHHBIX C MHAUBUIYAIbHONM HArpy3KOi
U 3arojoBKOM Kazpa. [loTepu KafpoB [Js1 KaXOOTO IIOTOKA; HIMPUHA ITOJOCHI
MpOMNyCKaHMs, pacCuyMTaHHasi TII0 pesyabTaTaM TeCcTMpoBaHus. Tekyiasi,
MUHUMAaJIbHAs, CPpeIHSIS M MaKCUMasbHas 3a7iepsKKa repenaun JaHHbIX.

KonmuecTBO nepeqaHHbIX M MIPUHSITHIX TAKETOB JIJISI KaKIOTO MOTOKA.

Omnuus OOCTyIHA B cienyanbHoV Bepcuu 10 (cm. paszen 6).
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Onuug

OnncaHue

XMPLS HOuarnoctuka MPLS 10GE.
o 3 MPLS meToK Ha mpuéM u nepegaqay.

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 3amepxku (Latency distribution).
PacmvpeHHass AMarHOCTMKA 3aJlepXXKM paclIpoOCTpaHeHUs] MaKeTOB [Jisl OLleHKU
rapaMeTpoB KaHaJla, KPUTUYHBIX [JI51 CEPBUCOB peaibHOTO BpemeHu (VoIP, IPTV).

XBERT Pacimnpennslit BERT (advanced BERT test).
T'eHepalys MOTOKA CO CIYYaifHBIM pa3mMepoM Kagpa (ot 64 mo 9600 6aiiT), BCcTaBKa
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 MpPUOOPOM IIOCPeACTBOM Www-uHTepdeiica uimn
IO MPOTOKOJTY telnet.

XCAP OtrobpaskeHMue OaHHBIX U3 NMPUHATBIX Ethernet-kaapoB 1Mo 3alaHHBIM KPUTEPUSIM.
Onuus JOCTynHa B crienuaabHoii Bepcuu 10 (cm. paspern 6).
Long Traffic generator — yBenuuyeHue BpeMeHM, B TeueHMe KOTOPOro Oymer

LTG MPOMCXOINTh TeHepanus TecToBOro Tpaduka, mo 999:59:59. Omnumst BXOAUT
B 6a30BYI0 KOHGUTYpaIyio Mpubopa.
CUHXpOHM3AlMs TIpU TIPOBEAEeHUM aCUMMMETPUUYHBbIX TeCTOB [Jisi U3MepeHUs

XPTP 3aJIePXKKM IIPOXOKIeHMs TpaduKa B OMHOM HampaBjIeHUM MOToKa. [ToamepkmuBaeTcst
nipotokos PTPv2 (IEEE1588). Tpebyet ominio XAT.

X870 Vi3smepeHue MmapaMeTpoOB cCeTeli Tepemauy HAaHHBIX ¥ 00paboTKa pe3yabTaTOB

B COOTBETCTBUM C Ipuka3zoM MuHcBsS3uM Poccum N2870 B aBTOMAaTU3UPOBAHHOM
pexxume. Onuus OOCTYITHA B crieluanbHoi Bepcuu [10 (cMm. pasgen 6).
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39. YcTpaHeHue HeucnpaBHOCTEH

Tabnuya 39.1. Bo3moxHble HeucnpasHocmu

XapakTepHble  MOpu3HaKM | Bo3MoOskHAs NpuumnHa MeTton ycTpaHeHUS

HeUCIIPaBHOCTHU

HexkoppekTHoe cuctemHoe | beila  HakaTa  KHOIKA | YCTaHOBUTb 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 GOKOBOJI ITaHeM KopIyca Impuoopa

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 yaéTcs caMOCTOSITENILHO YCTPaHUTh OOHApYKeHHYI0 HeMCIIPAaBHOCTb TecTepa, ClelyeT
06paTUTHCS B CITYKOY TEXHMUECKOI MOAepsKKY (CM. paszen 37).
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40. TexHuueckoe ob6cnyXMBaHue 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 6aTapeu (cMm. pasgen 40.1) ¢ 1e/ibio YBEIMUYEHUST €€ CPOKa CITYKOBI
¥ noAdep>XaHusI HOMUMHAIbHO €MKOCTM.

40.1. NMpouenypa 3apsaa akKyMynaTopHou 6aTtapeu
Iyt 3apsiga akKyMYJ/ISITOPHOI 6aTapeyt He06XOAMMO BbIIOJHUTD CJIeAYIONIe 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. Ectm MHOMKaTOp ITOCTOSIHHO TOPUT 3€JIeHBIM — 3apsy OKOHYEH WM TeMIlepaTypa aKKyMy/sITopa
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 ITPUOOP, OTKIIIOUNUTH OJIOK MTUTAHUS
U Yepe3 2 MMHYTbI IIPOBEPUTH 3HAUeHMe HaIpSDKEeHUsT aKKyMyJsSITopa B MeHI0 «YCTaHOBKU
npnbopa» = «AKKymMyssiTop». Ecau HampspbkeHue mpeBbimaer 9,8 B — aRKyMysnsITOp 3apsbKeH, ecin
HamnpspkeHye MeHbline 9,8 B — 3apsi 6bIT IPMOCTAHOBIIEH IO OXIAKAEHMS aKKyMYJ/ISITOPA.

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
MoTpe60oBaThcs O60JIblIee BpeMs IS 3apsiJa aKKyMYJISITOPHOI 6aTapen.

B manpHeliieM 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 39 HaCTOSIIEro pyKOBOZCTBA 10 SKCILTyaTallMi.
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41. Nnoccapun

ITopTt Ousndeckuit uHTepdeiic ¢ TeCTUPYEMOI CpeIoii.

10BASE-T CragpgapT mepemauM HOAHHBIX CO CKopocTbio 10 Mo6ut/c mo cetum 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 IepedauM OAHHBIX CO cKopocThio 10 Téut/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 AaHHBIX (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 (cucrema mOMeHHBbIX MMEH). PacripemenéHHas cucrtema (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-makeTa, cocrosiiiee u3 8 GUT.
IMosBosseT KiaccupuULUpoBaTh 60blle 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 MAHHOTO TOJIA JaeT BO3MOKHOCTh MapUIpyTM3aTOpaM y3HATh O BO3HUKHOBEHUU
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). I[IpuMeHsIeTCST IS 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 MOTeph KampoB. TecT, ONMpeAesiouuii MMPOLEeHT 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
nepenaun GaiaoB B KOMITbIOTEPHBIX 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/ISIIOIINX 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, KOTOPbIi OlpenenseT U3MeHeHUs B CTPYKType Kazapa Ethernet, mossossioiiye
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 COeMHEHMSI C TTOTyYaTeIeM.
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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 KOHTPOJIbHYIO
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 ['6UT/C) M He6GOoNbIIUM
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 (MyJabTUIIPOTOKONbHASI KOMMYTALMs TI0 MeTKaMm).
TexHonorusi nepecbiiku IP-meiiTarpaMmM, KOTOpasi UCIIOIb3yeTCsS B BbICOKOCKOPOCTHBIX
KOMMYTHUPYIOUMX YCTPOIICTBAX.

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. CTranmapTusmMpoBaHHbI Gu3ndeckuii MHTepderic, UCIOIb3yeMbIi IS
COeIMHEeHMs] TeJIeKOMMYHMUKAI[MOHHOTO 000Dy IOBaHMS.

RJ-45

OmuH M3 pa3bpéMOB cTaHzaprta Registered Jack, ucmomb3yercst B cetsix Ethernet mis
COeIVHEHMS BUTHIX Iap.

Runt-dpeitm

IlakeT [OaHHBIX [OJAMHOII MeHee 64 6aiiT

IMoC/yIe;0BaTEJIbHOCTHIO.

MMPaBWJIbHOM  KOHTPOJIBHOM

SLA

Service Level Agreement. OCHOBHOJI JOKYMEHT, PerIaMEeHTUPYIOIINT B3aMMOOTHOIIEHMS
MesKIy MOCTaBIIMKOM YCJIYTU U KIMEHTOM.

TCP

Transmission Control Protocol (mporokon ympaBneHus mnepenaueir). CTaHZAPTHBIN
IIPOTOKOJI TPAHCIIOPTHOTO YPOBHS, BXOASUWMIA B ceMeicTBO mpoTokoysoB TCP/IP
1 0becreunBaIMii HaIEKHYI0 IYTUIEKCHYI0 TOTOKOBYIO Iepeayvy JaHHbIX.

Throughput

[TporycKHast COCOOHOCTD. TecT, onpenesoIii MakKCUMaIbHYI0 CKOPOCTh, Ha KOTOPOii
KOJIMYECTBO TECTUPYIOIIMX KaApoB, rpomremnx yepes DUT, paBHO KOJIMYECTBY KajipoOB,
OTITPABIEHHBIX €MY C TECTUPYIOIET0 060PY/I0BaAHMSI.

ToS

Type of Service (Tun ob6caykuBanus). Habop 13 4eThIp€XOGUTHBIX (IarOB B 3ar0JIOBKe
IP-maketa. OHM JAIOT BO3MOXKHOCTb IMPUKJIALHON IporpaMme, Iepefawlileii JaHHbIeE,
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 (TpoTOKOJI MOb30BaTeIbCKUX AeiiTarpaMm). ITO TPaHCIIOPTHBIN
MIPOTOKOJ MJI Tepenauy MaHHBIX B ceTsix IP, obecreunBaeT HEHAOEKHYIO JOCTAaBKY
co001IeHN# 6e3 yCTaHOBKM COeIVHEHMUS C TIOyYaTeIeM.

VLAN

Virtual Local Area Network (BupTyanbHas TokanabHas ceTb). [IpeacTasiseT coboit rpyrmy
CeTeBbIX YCTPOMCTB, KOTOpble (YHKUMOHUPYIOT TaK, KaK OYATO OHU IOAK/IIOUEHbI
K OHOMY CEeTMEHTY CeTH.

VLAN ID

VLAN Identifier (VID). 12-6utHbiit upeHtudmratop VLAN, KOTOpBIi oOIpemenéH
B ctaHgapTe 802.1Q [9]. OnHo3HayHO onpenensier VLAN, KOTOpOVi IpUHAAIEKUT Kaap.

VLAN Priority

Tpu 6ura, KOoTOpble cojepskaT MHGOpMaLMIO O IPUOPUTETe Kajgpa. Bo3amMokHO BoceMb
3HaYEeHUV IPUOPUTETA.

KananbHbIi
YpOBEHb

Data Link layer. IIpegHasHaueH Aj1st obecrieueHust B3aMOJIeiCcTBUS ceTelt Ha pu3nueckom
YpOBHE ¥ KOHTPOJIS 33 OLIMGKaMM, KOTOPblE MOTYT BO3HMKHYTh. KaHa/abHbIN 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 oTnpaBuTesis U nosaydartensi. Korma
KOMMYTATOP IOJIy4aeT TaKoi KaJp, OH OTMUIbTPOBBIBAET €T0, T.K. BHIXOIHOI MHTepderic
COBIIaZaeT COo BXOOHBIM. [Ipy 3TOM KOMMyTaTOp cumThiBaeT MAC-agpec OTHpaBUTENS
¥ 3aTIOMMHAaeT MHTepdeiic, C KOTOPOro OH ObLI MOJTyUEeH.

CeTteBoii YCTpOIICTBO, UCIIOAb3yeMoOe OJis COeOMHEHMSI HEeCKOJIbKMX Y3JI0B 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, MOOAKIIOUEHHbIE K IIOPTaM KOHLIEHTPATOpa, IIOAYYalOT OAHY
" 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, KOMMYTALMIO ¥ MapIIPyTU3aLMIO, OTCIeKMBaHME HeI0IaloK B CeTH.
TpancnoptHbiii | Transport layer. O6ecrieunBaeT HamEKHYIO TPAHCIIOPTMPOBKY ITAKETOB MEXKAY IBYMS
YpPOBEHb KOHEUHBIMU TOUKaMu ceTu. HecMOTPS Ha TO, UTO MPOTOKOJIbI HUKHETO YPOBHS IPOBEPSIIOT
MPaBUWJILHOCTD BBITIOJTHEHUS KK IO oTlepaliuy Ipu Iepefave AaHHbIX, HA3HaUeHye 3TOTO
YPOBHSI COCTOUT B TOTIOJTHUTEbHO MPOBepKe MPaBUIbHOCTY IlepefjaBaeMbIX JaHHbIX.
dusmueckuii Physical layer. IlpegHa3HaueH HEINOCPEACTBEHHO [JIT IlepegauyM IIOTOKA JaHHBIX.
YpOBEeHb OcylecTBseT nepefavy JIeKTPUUIECKUX MU ONITUUECKUX CUTHAIOB B Kabelb U UX MPUEM

¥ IpeoOpa3oBaHye B OUTHI JAHHBIX B COOTBETCTBUYM C METOAMM KOAVPOBAHMUS IIM(PPOBBIX
CUTHAJIOB.
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