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1. BeepeHue

Tecrep-ananusatop cereit Ethernet BepkyT-ET (masiee 1Mo TeKCTy Takxke <«IIpuOOp»,
«yCTPOMCTBO») MpeiHa3HaueH [J151 IPOBeIeHMS aHa/IM3a U JUMAarHOCTUUECKOTO TeCTUPOBAHMS
TPaKTOB Ha ckopocTsix oT 10 M6ut/c mo 1 I'6uTt/c, olleHKM KauecTBa ycayr, co3ganms 100 %
Harpy3Ky Ha 000pyAOBaHMe U CE€Th, M3MepeHMs TT0JI0ChI ITPOITYCKAaHMSI, 3aeps>KKI Iepegaun
" mKuTTepa. IIpubop BBHIMNOJMHSIET TecTupoBaHue 1o Metoauke RFC 2544, peKoMeHOaLn
Y.1564, co3pmaér Ethernet-mineitid u I1ogydyaeT CTAaTUCTUKY II0 IPUHMMAEMOMY
" TiepelaBaeMoMy TpaduKy.

1.1. OcHOBHbIe BO3MOXHOCTHU

— Tenepamusa u peructpaiusi Tpadhuka ¢ Harpyskoit 1o 100% Ha 11060M ypoBHE cTeKa
TCP/IP.

— Jluama3oH CKOpOCTeli Iepemaun JaHHbIX B ceTsax: oT 10 M6ut/c mo 1 I'ouTt/c.
— M3mepeHne XapaKTepPUCTUK CETEBBIX YCTPOICTB o meToauke RFC 2544.

— BER TecTupoBaHue.

— MW3mepeHns no pekomeHgauumu Y.1564: mpoBepka Ha cOOTBeTCTBME SLA.

— Tlopnmepsxka VLAN Q-in-Q 1 MPLS.

— H3mepeHne makeTHOro JKUTTEpPA.

— Pexum umHTe/NMeKTyasnbHOro mnuieida (Smart Loopback) ¢ ogHOBpeMeHHBIM CO0pOM
CTaTUCTUKMA.

— Tlopgnepskka ogHOCTOpOHHMX (One-Way) usMmepeHui.
— Tloppmepskka PTP/IEEE 1588.
— VpanéuHoe ynpasiaenue M720 (Smart SFP).

— l3mepeHne mapameTpoB ceTelt mepenadyy HAaHHBIX C TOUHOCTbIO, COOTBETCTBYIOIIEA
TpeboBauusim IIpukasa N92870 MwuHuctepcTtBa 1IMAPOBOrO pPasBUTUSI, CBSI3U
¥ MaCCOBBIX KOMMYHMKauuin Poccuiickoi @epepaunm ot 19.12.2019 roga.

1.2. KoMnneKT noctaBKku

KoMIuiekT rmocraBku TeCcTepa-aHaJIn3aTopa 3aBUMCUT OT 3aKa3ad 1 HpI/IBe,Z[éH B ITaCIIOpTeE.



2. Mepbl 6e3onacHOCTH

— [Jlo Havasa paboThl C MPUOOPOM BHMMATEIbHO M3YYMUTE HACTOSIIIEE PYKOBOJCTBO
TI0 KCIUTyaTaIyu.

— Ecim nmpubop TpaHCHOPTUPOBAJICS MM XPaHUIICS TP OTPUIIATENbHBIX TeMIlepaTypax,
TO TepeJ, BKIIOUYeHMEM C/IeAyeT BbIAeP>KaTh €r0 B HOPMaJIbHbIX KIMMAaTUYECKUX YCIOBUSX
He MeHee 2 4acoB.

— YoioBusg  9KCIUTyaTalMM  JOJ/DKHBI  COOTBETCTBOBATh  YCJIOBUMSIM, IIPUBEIEHHBIM
B paspeie 25.

— Tlpu sKcityaTaumuy NOpuboOpa OO/DKHBI BBIMOIHATHCS 06IIMe TpeOGOBaHMUS IPaBWUII
MokapHO¥i 6€30IacHOCTH.

— IluTarmas ceTb He JOJDKHa MMETb Pe3KMX CKAaUYKOB Hallps>KeHMSI. PSI,H,OM C pa60‘~II/IM
MeCTOM He OOJIXKHO OBITh MCTOYHMKOB CUJIBHBIX MAarHUTHBIX U SJIEKTPpUYECKUX 1OJIeA.

— Heobxomumo obeperatb IIpubOpP OT yAApOB, TMOMAaAaHMUsI BJarM WU  IIbUIN,
MIPOIO/DKUTEILHOTO BO3AEICTBYS IIPSIMbIX COJTHEUHBIX JTYUEIA.

— Tlpu pjuTenbHBIX IepepbpiBax B pPabOTe pPEKOMEHAYEeTCS OTKIIYaTh OJIOK IMUTaHUS
npubopa OT CeTH.

— Buumanme! Bo wu3sbexkaHue BbIXOJa M3 CTPOS M3MEPUTEIbHBIX MHTepdheiicoB
3arpelllaeTcsl MCIOAb30BaTh IMPUOOp B ceTsiXx C (AHTOMHBIM (HEYNpaB/sieMbIM WU
HEOTKJ/II0YaeMbIM) HalpsbKeHeM nutanus PoE.



3. NMoprotoBKa K paborte

o Hauvaa paboTsl ¢ mpubopom bepkyT-ET He0O6X0AMMO BBIIIOJHUTD CJIEAYIOLINE TeACTBIS:

1.

[Tocsie M3BJIeUEHMST YCTPOMCTBA M3 YIAKOBKY IIPOM3BECTM BHEIIHUII OCMOTP
Y TIPOBEPUTH KOMILJIEKTHOCTb B COOTBETCTBUM C ITACIIOPTOM.

Ecvt mpm6op TpaHCIIOPTUPOBAJICS MIM XPAHMUJICS TIPYU OTPUIIATETbHBIX TEMIIEpATypax,
TO Ilepe], BKJIKYEHMEM CJieAyeT BbIAEPXKaTb €ro B HOPMAJIbHBIX KIMMATUYECKUX
YCJIOBUSX HEe MeHee 2 4acoB.

[TogKII0UMTh OJIOK IMUTAaHUS K pa3beéMy OUTaHMUS MMpubopa (cM. puc. 4.6), a 3aTeM
K 9JIEKTpUUYeCcKoil poseTke. Ilocie moax/iwoyeHus 3aropaercss MHAMKATOp «Power»
(cMm. paspgen 4.6).

BxitounTh mpubop, HakaB Ha KJIaBUIITY 0 (cMm. paspen 4.1).
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4. BHewHu BUA,

CBETO[IMOHbIE
WHOWKATOPbI
awvcnnen
pasbembl DOKOBOWM NaHenw
WHAWKATOP KnasuWatypa
Power SREEEEEEEE R

PucyHok 4.1. BHewHuli sud npubopa bepkym-ET

4.1. BknoyeHue 1 BbiKlOYEHHUe npubopa

s BKIIOUeHMsT Tpubopa HEOOXOAMMO HAKATh U YAEPKMUBATh KJIABUIITY 0 B TeueHue
2-3 c. Tlocsie 3arpy3ku CUCTEMbI Ha 9KpaHe 0TOOpa3uTCs MeHIo «HacTpoitkm»:

11



Ea® A:——— - B:——— — 12:46

Bepryt-ET
Hactporkm

NapaMeTpw ceTH

MapamMeTpe WHTepperncos
YcTaHoBKM npubopa

Mpogpunm
NMor

Hactpoiky  MHoTpumedT  MamepeHua

PucyHok 4.2. Merto «bepkym-ET. Hacmpolikus»

ST BBIKTIOUEHMS TTpubopa cjielyeT OAHOKPATHO HAXXaTh HA KIABUIITY e, IOCJIe Yero
Ha KpaHe IMOSIBUTCS COOOIIEeHMe O BBIKIIOUeHUY Tpubopa:

mm A:——— - B:——— — 10:19

Bk anunTe npubop?

MprGop BHEANYMTCA depes 10 cek

la Het

PucyHok 4.3. CoobuwieHue o0 8bikatouyeHUU npubopa

Il BBIKIIOUEHMS TIpubopa C CcoXpaHeHMeM BCeX HaCTpoeK HeoOXOAMMO HaXKaTb

Ha KJIaBUIIY ke VIV OOKOAThCS aBTOMATUUYECKOI'0 BBIKJIIOUEeHUS 110 uctedyeHuu 10 c.

F4

[Tpu HaXkaTUM Ha KIABUIILY NpuOOp BHIK/IIOUEH He OyfeT.

[ NpUHYOUTENIbHOTO BBIKIIOUEHUS CelyeT HaXaTb U yAep>KUBAThb KIaBUITY Q
B TeueHMe 4 C.

IIpumeuanue. [IpuHyIUTENBHOE 3aBepliieHNe PabOThI UCIIOIb3YeTCs B CyUae, Korjaa npuoop
mepecTayjl OTBeYaTh Ha HaXaTusl KJIaBUII WM BO3HMKJIA SKCTPEHHasT HeO6XOIMMOCTb
BBIK/TIOUeHMS. [Ipy 9TOM HaCTPOMKM ITpubopa He COXPaHSIOTCS.

12



4.2. TecToBble NOPThI

| : ) ¢ ] "

| [ (T E U l

|‘| j__ u]—f__l_ﬂf L eh ] %Fj @ l‘

F: | i HHHHH‘.H.H [ 1 H.H.IH.HHH ¥ Hﬁd |

\ \ ‘ S I g |

| ‘ | ! |
SFP RI-45  SFP

PucyHok 4.4. BepxHsasa naHens npubopa

Bepxusis manenp mpubopa bepkyT-ET mmeer nBa mopra (A u B) s moaxkmouyeHMs
K TeCTUpyeMomy ycTpoiicTBy unu cetu Ethernet/Gigabit Ethernet. Kaxkapiit mopT comep>KuT
2 pasbéma — R]-45 u SFP. Bo BpeMs TeCcTMpOBaHMS UCITOIb3YETCSI TOJIBKO OJIMH U3 pa3bEMOB.

4.3. Unpukatopbl coctosiHua nopTtos A, B, LAN

ITopter A, B 1 LAN npubopa BepkyT-ET uMeroT no aBa CBETOAMOOHBIX MHAMKATOPA IS
orpeJiesIeHNsI COCTOSTHUS M aKTUBHOCTY COeIVHEHMSI.

Act Link

Vo

A B Act Link

PucyHok 4.5. CeemoduodHsie uHdukamopel «Act» u «Link»

Tabnuua 4.1. OnucaHue caemoduoOHbIX UHOUKamMopos «Act» u «Link»

NHpukaTop IBeT OnucaHnue
Act OpaHXXeBbIl (MUraeT) | UAET MPUEM/TIepeada JaHHbIX

— TpUeM/Tiepeiaua JaHHbBIX HE OCYILECTBIISIETCS
Link 3€JIEHDBIN coeiHeHVe YCTAaHOBJIEHO

— coeqHEeHSI HET

13



4.4. Pa3béMbl 6OKOBOM NaHenu

o6®UusB M0 B | AN USB

=
T =y

o) 1M1l

N
|
1
A -
1 :

PucyHok 4.6. bokosas naHens npubopa

MapxkupoBka

HasHaueHue

CaCa’)

[TogknroueHNne BHEIIHEro 6JI0Ka MUTaHUS.

[Mogkntouenne BHemHux USB-Hakomnutesneit u Wi-Fi agantepos.
[Ipymeuanme. [lomycKaeTcsi MCIIOJb30BAaTh TOJIbBKO IIPOBEpPEHHbIEe

USB (USB A) ” peKOMeHAoBaHHble mnpousBoauTenem Wi-Fi apmanrtepsl. s
MOJTyYeHMs aKTyaJbHOTO CIMCKa aJalTepoB CIeayeT 00paTUThCS
B CTYKOY TEXHMUECKO MOoAaepsKKM (CM. pas3aen 24).
Pa3b€M ¢ KapToii MaMsITi, CofiepyKallleit IporpaMMHOe obecrieueHne
rpubopa.

micro SD Ipumeuanue. Paborta mipubopa 06e3 YCTAHOBAEHHOM KapThl
HEeBO3MOyKHa. HefomycTuMo u3BjieKaTh KapTy MaMsITU U3 pa3beéMa
IIJIST ICTIOJIb30BaHMUS B IPYTUX YCTPOMCTBAX.

-~

11, KHorika anmapaTHoro copoca.

N

LAN VnanéHHoe yrpasjieHue YCTPOCTBOM (ONMCaHMe CBEeTOLMOLHBIX
MHIVKATOPOB pa3béma NpuBeIeHoO B pasneie 4.3).

USB (USB B) [TopxioueHne K epCOHATbHOMY KOMIIBIOTEDY.

4.5. CBeToanoaHbIE UHAUKATOPDI

Tx Rx Tx Rx
Link | | Test Link ‘ I Test
I | I I
e o o o e o o o
PucyHok 4.7. CeemoOuodHble uHOUKamopsl Auyesoli naHenu
Nunukarop | LiBet CocTosiHMe OnucaHue
Link . coeVHEHNe C TeCTUPYEeMbIM
3eJIEHBIN TOPUT ITOCTOSIHHO
000pyA0BaHNEM YCTAHOBJIEHO
KpaCHBI TOPUT ITOCTOSIHHO COeJMHEHUSI HET
- He rOpUT uHTEepdeiic He aKTUBEH
Tx 3eJIEHbIN MUTaeT UMY TOPUT IIOCTOSIHHO | UIET Iepe1ada MmakeToB

14



Nugukarop | LiBer CocrosiHUe OmnucaHue
— HE TOPUT riepenava IakeToB
He OCYILEeCTBISIeTCS
Rx 3€JIEHBIN MUTAeT UJIY TOPUT IIOCTOSTHHO | UAET IIPUEM ITaKETOB
— He TOPUT [IPUEM IaKeTOB He
OCYILeCTBJISIETCS
Test 3€eJIEHbIN TOPUT OCTOSTHHO IIPOBOAMUTCS TeCTUPOBAHUE
MUTaeT BKJIIOUeH pesxuM «Ilneid»
_ e TopuT peskuM «IlIneiid» BbIK/IIOUEH,
TeCTUPOBAHME He TIPOBOAUTCS
Ipumeuanue. [Ins oToOpaskeHMs] TIOANMMCENI K CBETOAMOOHBIM WMHAMKATOPAM CIYXXUT

KJIaBUIIIa (cm. pasgen 4.7)

4.6. Unpukatop Power

CBeTooMOHbIN MHAMKATOP, pACOJIOKEHHbIN B HVKHEN 4aCTy IepeHelN IaHe/Ir KopIryca
npubopa, 3aropaeTcs Ipy MOAK/IIOUeHY BHEIITHETO MCTOUHMKA MUTaHUS

— 3eJIEHDII: aKKYMYJISITOPHbIE 3JIEMEHTbI 3aPSDKEHbI;

— OpaHXeBbIi: UIOET 3apsifi aKKyMYJISITOPHBIX 2JIeMeHTOB (IOC/ie OKOHYaHMUS 3apsiia
MHAUKATOP 3aTOPUTCS 3€JIEHBIM);

— 3€eJIEHBII ¥ KPAaTKOBPEMEHHO MMraeT OpPaH>XEeBbIM:

BBITIOJTHSIETCSI  ITPOBEpPKa

aKKyMYJISITOPHBIX 3JIEMEHTOB Ha ypOBeHb 3apsma (mpu ypoBHe 6osee 90 % 3apsin

BKJIIOUEH He OyjieT).

4.7. Knasunarypa

KnaBuiia

Onucanue

BxaoueHue/svikntoueHue npubopa (cM. pasmen 4.1)

I'nasHoe meHwo

Knasuiia BO3BpaTa B I'VIaBHOE MEHIO 13 J10060TO IIOAMEHIO.

© 6O

HHnpopmayuonHas naxens

KnaBuia fijisi oro6paskeHus MOAINCeN K CBETOAMOIHBIM
MHAMKaTopaM (cM. pasgen 4.5). lIBer ¢ona mopmmcu
COBIIAIAeT C I[BETOM COOTBETCTBYIOIIEr0 MHAMKATOPA.

©

Bsoo

IIyHKTa MEHIO,
rapamMeTpoB, HaxkaTue

KnaBuia rmepexoga B MeHIO Wiy mogmeH0. [Tpu Beibope
MO3BOJISIOIIEr0 BBOAUTH

3HAaYeHUsA
Ha KIaBHUIIYy obecrieunBaeT

1epexoy B pekuM 3aJaHus JaHHbIX. [IoBTOpHOe HayKkaTue
TIOATBEPKAAeT BBeIEHHbIE 3HAUEHMSI.

)

OmmeHa/Boixod

KnaBuiia rnepexopa B Ipepiayllee MeHI0. B pexume
3aJaHMs JAHHBIX CIYXXKUT IJISI OTMEHbI BBOJA JAHHBIX.
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Onmncauue

QYHKI,{UOHCUIbele Kiaasuuwiu

Knasuwu ynpasnetus Kypcopom

Knasuwiu 88oda yugp, 6yke u cumsoios

16



5. MoakntoueHue K npubopy

ITogkimoueHre K IpubOPY BBIMOJHSIETCSI C TIOMOIIBIO ITePCOHAIbHOr0 KomiibioTepa (I1K)
o uutepdeiicy Ethernet (cm. pasmen 5.2) uam USB (cm. paspen 5.3).

5.1. MapameTpbl noaKnOHEHUS

Ha npu6ope ycraHoBiaeHa OC Linux 1 co3maHbl TpM YUETHBIE 3ammucu: root, admin u user.

Vmst Hasnauenne ViHTepdeiic ajst TOOKI0UEHMS K IPUOOPY
root Vrpasnenue daitiamu u cereBbiMu | USB (cM. pasgen 5.3)
mnHTepdeiicamu, yCTaHOBKa

IIpumeuanue. I1l0 yMOIYaHUIO, TIOZ,
YYETHOI 3aIMChIO root JOCTYI K Ipubopy
Ilpumeuanue. [Tox, YYETHOJ | BO3MOXKEH TOJIbKO 1Mo MHTepdeiicy USB.
3aMmchbio root paborath ¢ mpubdopom | Iyist pabOThI IO YUETHOI 3aIMMChbi0 root
cienyeT rpefeibHO BHMMATE/NbHO. | IpMU  TOAKIIOUEeHUM 10 uHTepdericy
Ethernet Heo0X0aMO CHauaia
MIOAK/IIOUUTHCS K TIPMUOOPY TOA, YUETHOI
3alMCbI0 USer, a 3aTeM MepeiNTu TIIOof,
YVUYeTHYI0 3aluch root ¢ IMOMOIIBIO
KOMaH/BbI SuU.

ITIaKeTOB.

admin Vrpasnenue pyukuysvu npuoopa. | USB, Ethernet (cm. pasgen 5.2)
user [MopkmioueHne K mpubopy, moctyn | USB, Ethernet
K PYKOBOZACTBaM I10JIb30BaTeIsl.

B Tabnuile HIKe TIpMBEAEHbI MTapaMeTphl il IepPBOTO MOAKII0UeHs K pubopy. [Tocie
coelVHEHUsI C MPUOOPOM TMapoIM MOXHO M3MEHUTh, Claefys yKasaHuUsIM paszaena 6.1.
[P-agpec nopta LAN 3amaércs B MeHI0 «/3MepeHusi» = «IlapameTpbl MHTepGheiicoB».

[TapameTp 3HaueHue 1o YMOJTYaHUIO
[P-agpec mopta LAN 192.168.0.1

[Taposib Ay y4€THOM 3ammucu root PleaseChangeTheRootPassword
[Taposb Ajs y4€THOM 3amucu admin PleaseChangeTheAdminPassword
[Taponb OJ1s1 y4ETHOI 3aIIMCH user PleaseChangeTheUserPassword

IMpumeuanue. HacTosiTeTbHO peKOMeEHIyeTCsI M3MEeHUTb Iapojib [IJisl YUETHOM 3amucu root
TIpY MOAK/IIOUEeHNM ITPUOopa K CeTH 0011ero moib30BaHus (CM. pasnen 6.1).

5.2. NoaknioueHune no nHtepdeiicy Ethernet
5.2.1. OC Linux

Iist ycTaHOBKY coenviHeHust mexxay ITK u mpubopom ciienyer:
1. TMogxmounTts mopT LAN npubopa K ITK mau cetn.

2. BKIHOUYUTH HpM60p, Ha>XaB Hd KHOIIKY BKJIIOUEHMSI/BbIKTIOUEeHMS] TIUTaHMSI.
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3. Ha IIK OTKpbITh OKHO TepMMHaJja M BBECTU KOMaHIY:

ssh admin@IP-aapec_nopta_LAN (unu ssh user@IP-appec_nopTa_LAN)

4. BBecTu mapoJib AJjis UCII0JIb3yeMOW YUYETHOI 3aIIUCH.

[Tocsie ycIlemHOTO BBOjJA IMapojsi B OKHO TepMMHala OyIeT BbIBEJIEHO IMpPUTJIalIeHNe
(puc. 5.1). ITocsie 3TOr0 MOXKHO YIIPABJISITh TPMOOPOM C ITOMOIIbI0O KOMaH/I, ITpeICTaBIeHHbIX
B pa3genax 20 u 21.

File Edit View Termminal Help

es@srvl:~% ssh admin@l92.168.222.166
admin@l92.168.222.166"'s password:
Linux etn 3.18.0-mtk-0.0.3+ #5 SMP Tue Aug 11 17:42:50 MSK 2015 armv7l

kR R R R R R R R R Rk kR kR R R R R R R R R Rk Rk kR kR R R R R R R Rk Rk kR kR R R R R R R R R Rk Rk R

Welcome to ETN network analyzer!
R S R R R R R R R R R R R R S R R R

Last login: Thu Aug 13 09:34:47 2015 from sonic.ddg

Trying 255.255.255.254...

Connected to 255.255.255.254.

Escape character is 'off'.

BERcut-ET Gigabit Ethernet Analyzer. (C) 2008-2015 Metrotek

BERcut-ET# JJ

PucyHok 5.1. lpuenaweHue KOMAHOHOU CMpoKuU

5.2.2. OC Windows

s yctaHoBKY coenyHeHnst mexxay ITK u mpu6opom BepkyT-ET cnenyer:

1.

A

[ToakmtounTs mopT LAN npubopa K I1K mnau cetn.

BxiounTh mpnbOp, HaxkaB Ha KHOTIKY BK/IIOUEHMSI/BbIK/IIOUeHUST TUTaHUS.

OTKpBITh TEPMUHAJILHBIN KIUEHT ¢ nmoanep>kkom SSH, naripumep PuTTY.
3anate [P-anpec mopta LAN u BOiTHU B CUCTEMY.
BBecTu ums monb3oBartess: admin uau user.

BBecTu naposib 1151 BLIOpaHHO YYETHOI 3aMUCH.

[Tocne ycIemrHoro BBOAA MApOJsi MOXKHO YIIPaB/sITh MPUMOOPOM C TOMOIIbI0 KOMAaH/I,
NpeJCcTaBIeHHbIX B pasgenax 20 u 21.
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5.3. NMoakntoueHue no untepgeiicy USB
5.3.1. OC Linux

BsaumogeiictBue ¢ npubopom B OC Linux ocyiecTBsieTcs MOCPeaCTBOM CTaHAAPTHOIO
npaiiBepa USB serial u 1106071 JOCTYITHOM TepMMUHA/IbHO ITPOrpaMMbl (HalipuMep, minicom).

JJisT yCTaHOBKM COeNMHEHUS] MeXAy IepcoHaqbHbIM KoMmbioTepoM (I1K) u mpubopom
C UCIT0/Tb30BaHMEM ITPOrpaMMbl Minicom HeO0OXOAMMO BBITIOJTHUTD CJIEYIONIME TeACTBUS

1. TTogxmounTts mopt USB B nmpu6bopa k USB-mopry TIK.
2. BxiounTh mpubop, HaXkaB Ha KHOIKY BK/IIOUEHMS/BbIK/IIOUEHMS TUTAHUSI.

3. HalIlIK 3amycTuTh mporpaMmy minicom:
minicom -D /dev/ttyUSBO -b 115200

Ipumeuanue. B HacTpoiikax mporpaMMbl minicom HeO6XOAMMO BBIK/IIOUNTD
arrapaTHOe ¥ ITPOTPaMMHOE YITPaBJIeHN e ITOTOKOM.

4. B cayyae yCIIEIIHOTO COeOMHEeHMSI B OKHO TepMUHAIbHOM IIPOrpaMMbI OYIeT BbIBEAEHO
TpUraallieHe 45 BBoAa MMEeHM MOJIb30BaTeIsl M apoJIs.

[Tocse KOppeKTHOTO BBOAA IMapaMeTpPOB MOAK/IIOUEHMS MOSKHO YIIPaBJSITh MPUOOPOM
C TIOMOIIIbI0 KOMaH/I, IpPeACTaBJIeHHbIX B pasaenax 20 u 21.

5.3.2. OC Windows

BsaumogeiictBue ¢ mpubopom B OC Windows ocyIiecTBsieTcs IIOCPeACTBOM ApaiiBepa
Virtual COM Port. [laHHbI/i OpaiiBep ciaemyeT MHpeaBapUTENIbHO yCTaHOBUTH Ha IIK mys
MHUIManu3ammu rpubopa B cucteme. daitbl ApaitBepoB ISl pa3IMUHbBIX OMepaIMOHHBIX
CUCTEeM M yKasaHMsl MO0 MX YCTAHOBKe IMpeAcTaBieHbl Ha caiite komnanuu FTDI Chip:
http://www.ftdichip.com/Drivers/VCP.htm.

Ipumeuanue. B3aumoneiicTBue ¢ MpuOOPOM MOKET 06ecreymBaTbCS KaK CTaHIAPTHBIMU
cpeactBamu OC Windows — mporpammoii HyperTerminal, Tak ¥ TepMMHaJIbHBIMU
TporpaMMaMM CTOPOHHMUX ITPOU3BOIUTEIEI.

s ycraHoBKM coenyHeHust mekay ITK ¥ mpubopom ¢ MCHoJb30BaHMEM ITPOTPAMMObI
HyperTerminal Heo6X0a1MO BBITTOJTHUTD CAEOYIOIIVE AeCTBUS:

1. Moaxmwounts topt USB B mpubopa k USB-mopTy I1K.

BxiounTh mpmboOp, HaXkaB Ha KHOMKY BK/IIOUEHMSI/BbIK/TIOUEHUS TUTaHUSL.
Ha I1K samyctuthb nporpammy HyperTerminal.

Co3paTb HOBOe Toaxiouenne: «Painn» = «HoBoe MOIKII0OUeHMEe».

3aJaTb MM MOOKIIOUEHMS.

A T

Omnpepenutb, KakuM COM-IIOPTOM B CUCTEMe SIBJISETCSI IMOAK/IIOUEHHBIA Mpubop,
00paTUBIINCH K CTAaHIAPTHOMY IIPUIOKEHUIO «[IMcIieTyep YCTPOACTB»:

«Moit komIibioTep» = «CBoiicTBa» = «ObopymoBaHue» = «JlucreTyep yCTPOMCTB».
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7. BpIOpaTh IOCIEI0BATEIbHBIN OPT, K KOTOPOMY ITOIK/IIOYEH ITPUOOP.
8. YCTaHOBUTB MapaMeTphbl IOC/IeA0BaTebHOTrO IOPTa:

— ckopocTb (6ut/c): 115 200;

— OUTBI JaHHBIX: 8;

— YETHOCTh: HeT;

— CTOIIOBbIE OUTHI: 1;

— yIIpaBjieHMe IMOTOKOM: HeT.

9. TMocne HaxkaTtust Ha KHOTIKY Enter HyperTerminal nmomnbiTaeTcst ycTaHOBUTD COeAHEHE
¢ ipubopoM. B ciiydae ycrielmrHoro coefMHeHMsI B OKHO T€PMMHAIbHOM MTPOTpaMMbl
OyzeT BbIBe[leHO NpUIJIallieHue 1151 BBOHa MMEeHM M0Ib30BaTesIs U MapoJsl.

[Toc/ie KOppeKTHOro BBOJA IapaMeTPOB ITOAKIIOUEHMS MOKHO YIIPABJISITh IIPUOOPOM
C TIOMOIIbI0 KOMaH/I, MpeaCTaBJIeHHbIX B pa3aenax 20 n 21.
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6. KoHdurypauusa npubopa

6.1. UsmeHeHune napons

[ist u3MeHeHMsI TTapoJIsi TT0 YMOJTYaHMIo (CM. pasfen 5.1) ciaemyer:
1. TIogKIIOUUTHCS K IPUOOPY, UCIIOIb3YS YUETHYIO 3aIIUCh «IO0t».
2. TlogMmoHTMpOBaTh GaiIOBYI0 CMCTEMY Ha 3aIMiCh KOMaHI0M «mount -0 rw,remount /».

3. BBecTtu KomaHay «passwd» 1 cjieqoBaTh yKazaHMUsIM Ha sKpaHe T1K.

6.2. [lobaBneHue nonb3oBarTeneun

[y moGaBJieHMsI HOBBIX I0JIb30BaTeIel CIedyeT:

1. TlomkmounThes K mpubopy bepkyT-ET (cm. pasmen 5), MCITOAb3ys YUETHYIO 3aMMCh r0ot.

2. BBectu komaHny «adduser» u ciemoBaTh ykazaHUIM Ha skpaHe I1K.
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7. ObHOBNEHME NporpaMMHOro obecneveHus npubopa

O6HoBeHne mporpammHoro obecrieuenust (ITIO) mpubopa BepkyT-ET BbINIOTHSETCS
¢ moMoiInbio SD Kaptel. O6HOBNIEHHOE [10 MOKeT BK/IIYATh KaK UCIIPaBJIeHNe OIIMOOK, TaK
1 HOBbIe (PYHKIMOHAIbHbIE BO3MOXKHOCTN.

7.1. NMoproTtoBka K 0OHOBJ/IEHUIO

Ilepen, o6HoBneHMeM IIO mpubopa ciaegyeT OOPATUTHCS B TEXHUUECKYIO ITOIIEPKKY
(cM. pasmen 24) ¥ OJIy4YuTb apxuB ¢ 06pasom I10. ApxuB HEOOXOAMMO pacIIaKoOBaTh B JIFOOOIA
OOCTYIHbIN KaTajor Ha [TK.

CoxpaHEHHbIe Ha MpMOOpe OTUETHI B IMpoliecce OOHOBAEeHMS OYOyT yhaaeHbl. OTUETHI
MOKHO IIpeIBapuUTeIbHO coxpaHuTh Ha [1K uepes Be6-uHTepdeiic (cm. pasmen 8).

[Tepen, 0oOHOBIEHMEM HYKHO 3aIMCaTh K/IIOU, OTKPBIBAIOIINIA OMLIMM Ha IpMUbOpe: MeHIO
«HacTpoiiku» = «YCcTaHOBKM Mpubopa» = «OTMLun».

7.2. Anroputm 06HOBNEHUSA

1. CkauaTtb u ycraHoBuTb Ha ITIK ¢ OC Windows 7/8 mporpammy 3amucy oopasa Ha SD kapTy
(manpumep, Win32 Disk Imager).

2. V3Bneub u3 mmpubopa SD KapTy M MOOKIIOUNTh €€ K [TK ¢ moMoIbio BCTPOEHHOTO WJIN
BHEIIHero yCTPOMCTBA OIS YTeHUS KapT MaMsTU.

3. OrdopmaTupoBaTh SD KapTy, BbIOpaB (aityioByio cuctemy Fat32.

4. OTkpbITh Iporpammy Win32 Disk Imager 1 BoiOpaTh MyTh K paHee pa3apXUBUPOBAHHOMY
06pasy I10. 3anuch obpasa Ha SD KapTy 3aHMMaeT OT 5 70 20 MMUHYT.

5. [MoaAKIIOYNUTD K IpUOOPY BHELTHU MCTOUHUK MUTAHMUSI.
6. YcTtaHOBUTb SD KapTy B IIpuOOP U IIPOBEPUTDH €ro paboTOCIIOCOOHOCTb.

7. B meHwo «HacTpoiiku» = «YcTaHOBKM mpubopa» = «Ommumn» B 1mose «Kimou» BBeCTU
paHee 3aMMCAaHHbINM KJII0Y OJ1S1 aKTUBALUM OMLIUNA.
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8. Beb-unrepdeiic

Be6-uHTEepdeiic Mo3BOISET B3aMMO/EIICTBOBATh C IMIPMOOPOM ITOCPEACTBOM IPOTOKOJIA
HTTP u 6pay3epa. C momoIipio Be6-uHTepderica MOKHO:

RFC 2544, BERT, Jitter, Y.1564;

IIpoCMOTpeTh U coxpaHuThb Ha [IK pesynbTaThl M HACTPOVIKM OCHOBHBIX TECTOB:

e YIPaBJIATh QYHKIMSIMM IIpubopa 1o mpoTokosry VNC;

e BBINOJHUTH CHUMOK 9KpaHa nmpubopa;

e OTKpBITh U cKauaTh Ha [IK coxpaHEHHbBIE OTUETHI O pe3y/IbTaTax TeCTUPOBAHMS;

e OTKpBITH U cOXpaHUTh Ha [IK pyKOoBOACTBA I0JIL30BaTES;

e (CKauaTb IoCaenHI00 Bepcuio I10 mjs mpubopa.

8.1. NMopknioueHue

1. lopgxmountb mopT «LAN» 1 I1IK K 0gHOI JIOKAJIbHOW CETH.

2. BkmounTh 1mpubop.

3. Ilepeittu B meHio «Hactpoiku» = «[lapamerpsl cetu». Ilonyuuts mo DHCP wnu
Ha3HAYMUTb BPYYHYIO U3 JIOKaJIbHOM ceTu [P-anpec nmopra «LAN».

INIpumeuanue. IP-anpec nmopta «LAN» 1o ymosuanuio — 192.168.0.1.

MNapamMeTpw ceTH

DHCP

IP agpec
Macka nogceTH
oz

DNS

MPLS

A B

LAaN

Brikn
169,1658,0.6
255,255,000
169,1658,0,100
192 ,1658,0,100

Brikn

LAM

4. Ha IIK oTKpbITh Opay3ep 1 B alpeCHYI0 CTPOKY BBECTH TTOTyUYeHHbI WM Ha3HAUeHHbI

[P-anpec nmopra «LAN».

ETN. Gigabit Ethernet An... X | 4

& 169.168.0.6

Metrotek

ETN
Gigabit Ethernet Analyzer

23




Ha oTkpbIBILIEicsl B Gpay3epe CTpaHUIle JOCTYITHbI CAeayIome KHOTIKN

«RFC 2544», «<BERT», «Jitter», «Y.1564» — IO3BOJISIIOT IIPOCMOTPETh U COXPAHUTh
Ha [IK pesynbTaThl M HAaCTPOVKM TeCTOB. [Ipy Ha)kaTUM HA KHOIMKY C Ha3BaHUEM
TecTa OTKpbIBAeTCS CTpaHMIlAa, Ha KOTOpPOM OTOOpaxkaloTCsI HACTPOKU
U pe3yJibTaThl MOCIeJHero MpOoBeLEHHOro Tecta. B wiyuae, eciim TeCcT HUKOrAa
He MPOBOJAMJICS, Ha CTpPaHMULe BBIBOLATCS HACTPOMKM MO yMosdyaHMio. KHoIKa
«Download report» TmpemgHasHaueHa s coxpaHeHusi Ha IIK pesyabTaToB
rocjegHero IpoBeAeéHHOro Ttecta B Bume CSV-gaiiia. Ilepen 3arpyskoit MOKHO
BbIOpATh TUIT pa3meanTesis Iojei — «semicolon» (TouKa C 3arsiTO) WIM «Ccomma
(3amsaTas).

Ipumeuanue. TTocse mepe3arpy3Ku rpubopa pesyyabTaThl BCEX TECTOB YAAISIOTCS.

«Screenshot/VNC» — mnpM HakaTUM Ha KHOIIKY OCYILIECTBJSIETCS TIepexof
K YIQJIEHHOMY yIIpaBjaeHuio Ipuobopom 1o mportokony VNC (cm. pasmen 8.2).
B maHHOM peskuMe MOXKHO coXpaHuUTh Ha [TK cHMMOK sKpaHa rpubopa.

«Saved Results» — mo3BoJIIeT MPOCMOTpPETh CIMUCOK COXPAaHEHHBIX HA IIpubOpe
OTYETOB O pe3yJibTaTaxX TeCTUPOBAHMSI, OTKPbITh MX M cOXpaHUTh Ha ITK B popmaTax
pdf, docx, txt, html.

«Documentation and Support» — cTpaHMIIa COHEPKUT CIIMCOK PYKOBOJICTB
roJib3oBateJis B opmate pdf, KoTopbie MOKHO OTKPBITh U coxpaHuTb Ha I1K. Takske
Ha CTpPaHMUIIE IOCTYIIHbI KOHTAKTHbIE JTAaHHBIE CY’KObI TEXHUYECKON ITOJIIePSKKA
u kHomKa «Get Latest Firmware», mMmo3Bossiionias IepeiTM K CCbUIKaAM OIS
cKauMBaHus nmocyaegHeit sepcuu I10 mpubopa.
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8.2. YaanénHoe ynpasnenue (VNC)

VnanéHnHoe ympasiieHue! B rpadmMueckoM peskuMe OCYIIeCTBIISIETCSI C MCIO0/Ib30BaHMEM
nporokosia VNC (Virtual Network Computing). Takoe moakioueHue MO3BOJISIET MOJTyYUTh
Ha moHuTope IIK nsobpaskeHne sxkpaHa npubopa bepkyT-ET. IIpu mmomoIiy KOMIbIOTEPHOI
MBILIM ¥ KJIaBUATyPbl MOXHO 3aITyCKaTb TECTbl, COXPAaHATh U IIPOCMATPUBATL Pe3ybTaThbl
M3MepeHUit, YIIpaBIsiTh GYHKUMSIMU IPUO0PA U BBITIONMHSITh APYTYie HeOOXOAMMbIe TeCTBUSI.

'S
@ vnc (320x240) x +
&« C (@ He sawwmwedo | 192.168.222.211/vnc/index.htm b g () a8
. Mpwnoxenns [ Services [ other @ Checklists @@ helpused @@ hist Wm LACP »

Connected

B A:1000 PTH B:1000 FTH 14:38

MNapaMeTpy ceTH

LAN
DHCP Bukn

IF appec 192,168.222.211
Macka nopgcetn 255,206, 252 .0
Ww=z 192,.168,.222,254
DNS 192.168.0.100

MPLS Bwkn

LAN

PucyHok 8.1. YoanénHoe ynpasnerue no npomokoay VNC

! B 6a30By10 KOHGUTYpaIus He BXOIUT. JOCTYITHO TPV AOMOIHUTEIbHOM 3aKa3se omiuy «ETRC».
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9. UHCTpYMEHTDI

9.1. IP UHCTpYMEHTbDI

TecTbl, onycaHHbIe B JAHHOM pa3zesie, He0OXOAMMBbI ITPY IMPOBEIeHNY aHaIM3a B CETSX,
collepKalllMX  YCTPOMCTBA, OCYILIECTB/SIOIIME KOMMYTAlMIO ¥ MapLIPyTU3aLUIO
repefaBaeMbIX MaHHBIX. C ITOMOIIBIO peasn3oBaHHbIX B mpubope TCP/IP TecToB MOXXHO
0OHAPYKUTH IIPOOJIEMBI, CBSI3aHHBIE C KOH(UTYpalyei ceTy, yoeauThbCs B CBI3HOCTM KaHaja
MeXIy €e€ y3JlaMK, OIlpeleJuUTb MapLIPyThl CJIeLOBaHUSA [OAaHHBIX, IIPOBEPUTH
pPaboTOCITIOCOOHOCTD M OLIEHUTH 3aTPYKEHHOCTb KAaHAJIOB Mepeau JaHHbIX.

9.1.1. 3xo-3anpoc (Ping)

VHCTpYyMEHT «JX0-3alpoC» MCIOJAb3YeTCs IJsI IMPOBEPKM CBSI3HOCTM KaHa/Ia MEXIY
y3J1aMU CeTU.

B 1mpoliecce TecTMpOBaHUSI CeTEBOMY Y3/y TOCBUIAIOTCS 3ampochl U (QUKCUPYIOTCS
MOCTyMAalIMe OTBeThl. JTa Ipoleaypa ocHoBbiBaercs Ha I[P- u ICMP-mporokonax
MepecbUIKM AeiiTarpaMM UM TO3BOJISIET MPOBEPUTHh PAbOTOCIIOCOOHOCTh KaHAJIOB Mepeaaun
JaHHbBIX ¥ ITPOMEKYTOUHBIX YCTPOICTB. [Ij1s1 TpoBeeHNsT aHaIM3a He0OX0IMMO:

1. TlogkmounTh MpUOOP K TECTUPYEMOV CETM C MCIIOAb30BaHMEM OJHOIO IMOpTa
B COOTBETCTBUM CO CXEMOJ, IIPUBEAEHHON HIDKE:

opt A(B) \

PucyHok 9.1. Bapuarm nooknwoyeHus 1

IMpumeuanue. TIpubop Takke MOKeT OBITb MOAKIIOUEH K CETUM C MCIIOJb30BaHMEM [BYX
noptoB (cM. puc. 9.2). HacTpoiiku ripubopa [js JaHHOTO Caydyasi aHaJIOTMUHbI OMMCAHHBIM
HaCTpOMKaM [Jisl OAHOIO IOopPTa.

PucyHok 9.2. BapuaHm nodknwdeHus 2
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F

2. Ilepeittu B MeHI0 «JX0-3anpoc». HaxxaTh Ha k1aBummy '° («HacTpoitkm»):

L] A:100 — Byr—— — O7:58

Ixo—zanpoc {(192,168,225,190)

Crapt CTaTucTHRa Hactpobik  Coxp,/3arp,

PucyHok 9.3. MeHto «3xo0-3anpoc»

3. HacTtpouTb mapameTpbl TECTMPOBaHUSI B MeHIO «HacTpoitku 9x0-3ampocar:

L  A:1000 — B:1000 - 20 14

HacTpolkKn sxo—3anpoca

A
IP appec 192,168.2.2
Pazmep naketa 56
KommuecTee 20
Bpema ommpaHua 1000
Mayza 1000

A B ABTOMaTHHECHH

PucyHok 9.4. MeHio «Hacmpoliku 3xo0-3anpoca»

F1

4. HaxaThb Ha KJIaBUIIY («Ctapt»). HauHETCST TeCTMpOBaHMeE, B XO4e KOTOPOTO

Ha 3KpaH 6yayT BbIBeleHbl CTPOKM, COJiepsKalliye caeayolnyto nHpopmaiuio (cieBa
HamnpaBso):

— pasmep ICMP-nakera;

— IP-azpec y3ma ceTu, OTBETMBILIETO HA 3X0-3aIpocC;

— TIOPSAKOBBIN HOMeED ITaKeTa;

— BpeMsl MeXAy OTIIPaBKOI 3ampoca U IoJiyyeHeM OTBeTa.

HpMMep pe3yjIbTaTOB TECTUPOBAHUA ITPEACTAB/IEH Ha PUC 9.5.
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Bl A - B:—— - 10:44

Ixo—zanpoc (85,142, 45,242}

Ot B from 80,142,45,242: n=1 time=5315 ms
06 B from 85,142,45,2421 n=2 time=H336 mz
06 B from 85,142,45,242¢ n=3 Lime=5370 ms
06 B from 85.142,45,242¢ n=4 time=H381 mz
06 B from 85,142,45,242¢ n=0 time=5415 mz
06 B from 85,142,45,242: n=6 time=5308 ms
06 B from 85,142,45,2421 n=F time=h470 mz
06 B from 85,142,45,242¢ n=3 time=Hb34 mz
Ot B from 80,142,45,242: n=9 time=550E ms
06 B from 85,142,45,242¢ n=10 time=bE1Z ms
15 packets transmitted, 10 received, 5 packet loszsz
mindavagsmax: 5315/0438/0612 ns

CrapT CTATHCTUKE Hactpolik  Coxp,#3arp.

PucyHok 9.5. Pe3ynemamesl mecma «3x0-3anpocs

[To pesysibTaTam TeCTMPOBAHMS HOPMUPYETCS CTATUCTUKA:

Wl A:100 - By—— - 10 10
CTaTUCcTUEA 3X0o—3anpocoB
Bpema oTBeTa
MHAHMMYM 9 mMc
MakCHMyM 19 mc
cpegHee 10 mc
oTnpaeneHe  §
nonyqeHo 8
notepade ¢ (0OX)
NoETOPHBE O
TadMayr 4
Crapt CTaTucTHRa Hactpobik  Coxp,/3arp,

PucyHok 9.6. Cmamucmuka mecma «3x0-3anpoc»

B craTuctuke otobpaxkaercs nHopmalys 0 MMHUMMAaJIbHOM, CpeHEM, MaKCMMaIbHOM
BpeMeHM MeXOy OTIIpaBKO 3ampoca U ToJyueHMeM OTBeTa, a Takke O KOJIMYecTBe
repeaHHbIX, IPUHSTHIX, TOTEPSIHHBIX 1 TOBTOPHBIX (C OJMHAKOBBIM ITOPSIAKOBBIM HOMEPOM)
MaKkeToB. 3HaUeHMe B CTPOKe matiMaym COOTBETCTBYeT KOJIMYECTBY IMaKeTOB, [T KOTOPbIX
BpeMsI OTBeTa Ha 3X0-3aIpoc ObIJIO ITPeBbIIIEHO.
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9.1.2. Mapuwpyr (Traceroute)

WHcTpyMeHT «MapuipyT»? UCIOAb3YeTCs [ OmnpeneneHus MapIIpyTOB Clef0BaHMUS
IaHHbIX B ceTsix Ha ocHoBe TCP/IP. B mpouecce TeCTMpOBaHUSI YKa3aHHOMY Y3JIy CeTU
OTIIPaBJISIETCSI TTOC/IeIOBATEIbHOCTD JIeiTarpaMm, Py 3TOM O0TOOpaskaloTCsl CBeJleHNsI O BCeX
IIPOMEXXYTOYHBIX MapUIpyTU3aTOpax, Yepe3 KOTOpble MPOLIM JaHHbIe Ha ITyTU K KOHEUHOMY
y3iy. Takum 06pa3oM, MHCTPYMeHT «MapuipyT» MO3BOJISIET JMAarHOCTUPOBATD TOCTYITHOCTh
[IPOMEXYTOUYHBIX ITYHKTOB Ha IMIyTU Ilepeaun IMOTOKA JAHHbIX B CETU.

[lns ipoBeieHNsI aHaIM3a HeobXoAUMO:

1. TlogkmouuTh MPUOOP K TECTUPYEMOi CETU B COOTBETCTBUM CO CXEMOI, TIPUBEIEHHO
Ha puc. 9.1.

2. IlepeiiTu B MeHI0 «MapuipyT»:

L A:100 - Bi;——— - 07 59

MapwpyTt ( 192,168,225,190 )

Crapt Hacrpolik  Coxp.s3arp,

PucyHok 9.7. MeHto «Mapwpym»

3. HacTpouTb mapameTpbl TECTUPOBAHUSA B MeHI0 «HacTpoiiku mapuipyTta»:

N A:100 - By——— - 22 21

HacTpolky mapupyrta

ABTOMaTUJUECKU
IP appec 192.168.1.1
Makc. yznos 30
Pazmep naketa 40
Bpema owmpaHua 1000

A B ABETOMATHYECHKMH

PucyHok 9.8. MeHto «Hacmpoliku mapwpyma»

2 B 6a30By10 KOHPUTYpaLuIio He BXOAUT. JIOCTyTIeH IIPY JOMOJHUTEIbHOM 3aKase oy «<ETIP».
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4. HaxaTb Ha KIaBUIIy

HaIpaBo):

(«Ctapt»). HauH€Tcs TecTMpOBaHME, B XOIe KOTOPOTO
Ha 3KpaH OYyIyT BbIBelleHbl CTPOKM, copepkaliue ciaeayollyio nHpopmaunio (cieBa

— HOMep IIPOMEKYTOUHOTO y3J1a;

— IP-agpec mpoMesKyTOUYHOTO y371a;

— BpeMd OKagaHusd OTBETA.

Eciu BpeMsi OXKuAaHus OTBeTa OT IMPOMEKYTOUYHOTO y3jia IMPeBbICUIO TaiiMayT,

B CTPOKE pe3y/IbTaTOB OyIeT BbIBEIEH 3HAUOK «*».
[IpuMep pe3ynbTaTOB TECTUPOBAHMS NIpeACcTaBeH Ha puc. 9.9.

A:1000

B:——— - 19 28

[Am R R gy N RN |

10
11
12
13
14

Mapwpyrt ( 209.85,229,104 )

196,121,127.1
10,45,72.1
195,131,241.4
195,131, 252,4
1394,850,177,138
216,239,435, 240
203,85,250,183
EE,243,95,132
a03,85,248,78
¥

203,80,252,83
203,80,243,81
209,850,223,104

2 ms
21 mz
18 mz
20 mz
15 mz
41 mz
bE mz
B2 mz
B3 mz

63 mz
72 mz
71 mz

Crapt

Hactpoliku  Coxp,/3arp,

9.1.3. DNS (DNS Lookup)

DNS (Domain Name System — cucreMa HOMEHHBIX MMEH) — pacrpeaenéHHass 6a3a
IaHHBIX, CITOCOGHAS T10 3aIpPOCy, CoMlepsKalleMy JOMeHHOoe MMS y371a, CooomuTh ero IP-anpec.
®dyukimsg DNS lookup?® (morck Ha cepBepe MMEH) ITOMOTraeT OOHAPYKUTDb OMMOKM B paboTe

NS-cepBepoB.

PucyHok 9.9. Pe3ynemamesl mecma «Mapwipyms»

JJis1 mpoBeIeHMs aHa/IM3a HeOOXOIMMO:

1. IMoaxmunuTh IpMUOOP K TECTUPYEMOI CETU B COOTBETCTBUM CO CXEMO, TPUBEIEHHOI

B nyHkTe MeH10 «IIopT» yKa3aTb IOPT IJis IpUEMa U repeaduy JaHHbBIX.

F

Ha puc. 9.1.
2. Ilepeiitu B MmeH10 «DNS» (cm. puc. 9.10).
3.
4. B nyHKTe MeHIO «Y3e/I» BBeCTU JOMeHHOe UM y3/1a. HaxkaTb
5.

B myHkTe MeHio «IP» OymeT BbiBemeH IP-ampec ysna. Ecau agpec ompenenuTb He

yaanoch, To 0Tobpasutcs HyneBoit IP-agpec (0.0.0.0).

® B 6a30BYI0 KOHMOUTYpaIKIO He BXOOUT. JIOCTYITHA MPU JOMOJHUTEIbHOM 3aKkase oruuu «ETIP».

' («Crapt»).



[Tpumep pe3y/bTaTOB TEeCTUPOBAHMUS peAcTaBieH Ha puc. 9.10.

N A:100 = B;——— - 22 30

DNS
A

Yzen metrotek.spb.ru

IFP 0,0.0.0

PucyHok 9.10. Metxro «DNS»

9.1.4. TCP-knueHt

OyHkuusa «TCP-kiIMeHT» 1mo3BosisieT ycTaHOBUTh TCP-coenyHeHMe C yaaJ€HHBIM y3JI0M
CeTu, MPUMHUMATDb OT HEro JaHHbIe U MepeiaBaTh JaHHbIE 3TOMY Y3ITy.
JlJ1s1 yCTaHOBJIEHUST COeIMHEHVST HEOOXOAMMO:

1. TTogkmroYMTh IPMOOP K CETU B COOTBETCTBUM CO CXEMOI, IPUBEAEHHOI Ha puc. 9.1.

2. HacTtpoutb napametpsl coegyHeHus (MeH10 «TCP-ximeHT» = «HacTpoiiku» (™ )):
— BBIOpATH NOPT A/ IPUEMA U Ilepeauy JaHHbIX;
— BBeCTM JJoMeHHOe uMs unu IP-azgpec y3na;

— BBeCTM HOMep IopTa (HamboJjIee 4acTo MUCII0Ib3yeMbie HOMepa ITIOPTOB IPUBEIEHbI
B Tabuie 9.1).

LN A:100 — Br—— - 23:51

TCP knueHT
HacTponkm
___________TopT W
Yzen metrotek.spb.ru
TCPF nopt 80

HTTP
Parn  Findex,.html

Pucyrok 9.11. Hacmpotiku mecma «TCP-knueHm»

F

3. OTKpbITh TCP-coenyHeHne, Ha)XaB Ha KIaBuIIy '+ («OTKPBITH»):
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T

A:1000 -

B:1000 - 09:51

TCP knueHT

connecting to

connected

metrotek,spb,ru (192,168,222, 104:80)

OTHPHTE

HacTpoliku

PucyHok 9.12. lpumep ycnewiHo20 coeQUHEHUS C Y3/10M

[Ipumep ycnemHoOro coeguHeHus MpencraBjieH Ha puc. 9.12. B ciyyae BO3HMKHOBEHMS
Mpo06jieM MMPM YCTAaHOBJIEHUM COeAMHEHMUSI BBIBOAMUTCS COOOIIeHMe 00 omubKe. HekoTophie

CO00IeHNsT MPUBEeIEeHbI B Tabauie 9.2.

Tabnuya 9.1. Homepa nopmos npomokona TCP/IP

Homep nopTta (mpoTOKOM) Omnmcanne

21 (FTP) IIPOTOKOJI Ilepegaun daiiioB

22 (SSH) 6e30TacHbIN IIPOTOKOJI ) ISt YOQJIEHHOTO
yIipaBJ/ieHUs U nepenauu Gaiaos

23 (TELNET) npOToFon IUIST NOCTyIlAa K YOAJIEHHOMY CEeTeBOMY
YCTPOMCTBY

25 (SMTP) IIPOTOKOJI Tlepefauu 3J1IeKTPOHHOM ITOYThI

80 (HTTP(WWW)) MIPOTOKOJI, MCITOJIb3yeMbIit Be(j—6pay3epaMM 1 BeO-
cepBepamu 151 Tiepenaun aition

161 (SNMP) IIPOTOKOJI ISt yIIpaB/IeHUs CeTeBbIMU
YCTPOCTBAMU

Tabnuya 9.2. Owubku coeduHeHUd
Coobiienne Onucaumne

protocol not supported

IIPOTOKOJI He MOJIePsKUBAETCS

can’t assign requested address

HEBO3MOXHO Ha3HAUYNUTDb BaHpOIJ_IeHHbII‘/JI aapec

network is down

CeTb OTK/IIOUEHAa

network is unreachable

CeTb HEAOCTYITHa

network dropped connection on reset

YTEPSHO CoeaHeHME C CeThIO

software caused connection abort

IIpOrpaMMHOe O0OecrieueHye BBbI3BAJIO paspbIB
COeIVHEeHMSsT

connection reset by peer

y3€eJI pa3opBall COeAMHEHIE

connection timed out

VICTEKJIO BpeMs OKMOdaHVA COeaMHEeHM S

connection refused

OTKa3 B COeAMHEHUN

host is down

y3€JI He OTBeUaeT

no route to host

OTCYTCTBYET MapIIpyT JI0 y3j1a
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9.2. Nepexsart ARP

@yukuus «[lepexBaT ARP»* mo3BossieT orciiexxuBaTb ARP-0TBeThI, mepenaloiiyecs B CeTH,
U «mepexBaTbiBaTh» cogepxkammecsi B Hux IP- m MAC-agpeca ceTeBbIX YCTPOWCTB.
Ha ocHOBaHMM MTOTYyYeHHBIX JaHHBIX DOPMUPYETCS CIIMUCOK alpeCcOB.

[l mpoBeIeHMs aHa/IM3a HeOOXO0IMMO:

1. TTogkIUYMUTh IPUOOP K TECTUPYEMOI CETU B COOTBETCTBUM CO CXEMOIA, IIPpUBEeAEHHOI
Ha puc. 9.1 unn Ha puc. 9.2.

2. Ilepeittu B MeHI0 «<ARP MOHUTOP»:

E® A:——— - B:——— - 13:14

MNepexeat ARFP (A)

ARP-Tatnuua nycTa

PucyHok 9.13. Mento «ARP moHUmop»

F4

3. HaskaTp Ha KIaBUIIy 171 BbIOOpa 1opTa (A mim B).

4. Yepes HEKOTOpOe BpeMsI HaAMMCh «ARP-Tabiuiia mycTa» Mcue3HeT M Ha 9KpaH OyayT
BeIBOIUTLCS [P- 1 MAC-anpeca ceTeBbIX YCTPOMCTB:

LN A:100 - Bi—— — 00:09

Mepexeat ARP (A)

132,168,222,100  00:17:9A: 061 1C:F3
132,168,222,156  00:23:04:47 1013010
132,165,222, 8 00:0ETABIAZ 5B 4R
132,168, 222.7 O0y13:D4:30598:5F

PucyHok 9.14. SxkpaH «ARP moHumop»

Eciu Kakasi-To U3 3ammceil He OOHOBUTCS B TeUeHMe OJHOM MMUHYTHI, TO OHa OymeT
yaaneHa U3 Crmcka.

4B 6a30BYI0 KOHQUTYpPALMIO He BXOAUT. JJOCTYITHA IIPY TOMOTHUTETbHOM 3aKa3se oniuu «ETIP».
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9.3. TecT Kabens

[Tpub6op MO3BOJISIET MPOBECTU AMATHOCTUKY MeIHOTO KabeJist THIIa «BUTasI Ilapa», U3MepuB
OCHOBHbI€ XapaKTepUCTUKU U OTIPee/IMB €ro COCTOSIHME U TUIIL.

ISt IpOBeIeHNsT TeCTUPOBAHMSI HEOOXOIMMO:
5. IepeiiTi B MeHIO B MeHI0 «IHCTpyMeHThI» = «TecT Kabesis».

6. [ToAKTIOUNUTD K IPUOOPY TECTUPYEMbIii Kabesb/Kabenn uepe3 pa3beéM/pa3beMbl R]-45°.

7. HaxkaTb Ha KaaBuiy

(«Crapt»). IIpu aTOM, B CIyuae MOAK/IIOUEHMS IBYX Kabejeii,
6YIyT OJHOBPEMEHHO IPOTecTUpPOBaHbl 06a MHTepdeiica. C TOMOLIbIO KIaBUll =

(«A») u ¥ («B») BBIOpATH MOPT I IPOCMOTPA PE3Y/IbTATOB TeCTUPOBAHMS.
[ ompeeneHus TUIa Kabesst HEO6XOOMMO:
1. TIlepeiiT B MeHI0 «MIHCTpyMeHTbI» = «TecT Kabesisi».

2. OguH KOHell TeCTUPYeMOro Kabejsl MOAKIIoUNTb K mopty A(B) mpmbopa, gpyroit —
K ropTy B(A).

F

3. Haxatp Ha knaBumy ' («Ctapr»).

4. CpaBHUTb pe3yIbTaThl TECTUPOBAHMSI, OTOOpaKEHHBIE B CTPOKe «Ilepekp.» IJs mopTa A
1 TIopTa B, 1 3HavueHwus, IIpeicTaBJIeHHbIe B Tabmile 9.3.

LW A:100 - B:—— — 15:30

Tect katena (A)
Mapa 1-2 3-6 4-5 /-8
CocTosiHWEe HOPM, HOpPM, K.3, K.3,

3aryx.pp ——— ——— -1.9 -2.7
Amcr..m ——— ———— 17 16
MonspH.

MNepexp. MDI mpf —m8 ————

Crapr A B

PucyHok 9.15. MeHw «Tecm kabensi»

> [IpoBeeHMe TeCcTa BO3SMOYKHO TOJIBKO IIPY MOIKIIOUEHNN K aHAIU3UPYyeMOMY KabeJIio ¢ MCII0Ib30BaHMeM
pasbéma RJ-45. SFP-moynn st TeCTUpOBaHMS He TIPUMEHSII0TCS.
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Tabnuya 9.3. OnpedeneHue muna kabens

CxropocTh® [Tapa 3HaueHue B CTpoke «Ilepekp.» mjs| 3HaueHue B cTpoke «Ilepekp.» mis | Tur kabess
rnopra A nopra B
1-2 MDI MDI I1epeKpPECTHBIN
3-6 MDI MDI
4-5 — —
7-8 — —
1-2 MDI-X MDI-X IIepeKPECTHBI
3-6 MDI-X MDI-X
4-5 — —
7-8 — —
1-2 MDI-X MDI NIPSMON
3-6 MDI-X MDI
4-5 — —
7-8 — —
1-2 MDI MDI-X NIPSIMOIL
3-6 MDI MDI-X
4-5 — —
10/100 7-8 — —
1-2 MDI MDI I1epeKpPECTHBIN
3-6 MDI MDI
4-5 MDI MDI
7-8 MDI MDI
1-2 MDI-X MDI-X MepeKpPECTHbIN
3-6 MDI-X MDI-X
4-5 MDI-X MDI-X
7-8 MDI-X MDI-X
1-2 MDI-X MDI NIpSMOM
3-6 MDI-X MDI
4-5 MDI-X MDI
7-8 MDI-X MDI
1-2 MDI MDI-X MPSIMOI1
3-6 MDI MDI-X
4-5 MDI MDI-X
1000 7-8 MDI MDI-X

6 CKOpoCTh mepeauy OAHHBIX AJig mopta A u moprta B (B M6wut/c) 3amaéTcs B MeHIo «IlapaMeTpsl

uHTEephENCoB».
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9.4. Wineiid

dyukius  «llneitd» 1o3BosisseT MNPMOOPY MEHSITh MeCTaMM COAepsKMMoe IoJiei
MIPUHMMAEMbIX I1aKeTOB U OTIIPaB/SAITh M3MEHEHHbIe KaJIpbl OOpATHO OTIIPABUTEIIO
Ha yeThIpeéX ypoBHAX mogenu OSI. Mcnonb3yeTcs Ojisi TECTUPOBAHUS CETelM I0 MEeTOAMKe
RFC 2544 u usmepenus BER.

9.4.1. YpoBeHb wneinda

YpoBeHb nuieiida BbiOMpaeTcs: B 3aBUCUMOCTHU OT CTPYKTYPbI TECTUPYEMOIt CeTH:
— L1 (¢pusuuecknit ypoBeHb): UCTOUHUK JAHHBIX U IIPUOOP COeIMHEHBI HATIPSIMYIO;
— L2 (kaHanbHBIN YPOBEHD): C€Th COAEPKUT TOIBKO KOMMYTAaTOPBI;
— L3 (ceTeBOi1 ypOBEHB): CEThb COAEPKUT KOMMYTATOPbI ¥ MapIIPyTU3ATOPHI;

— L4 (TpaHCIIOPTHBIN YPOBEHB): CETh COAEPXKUT KOMMYTATOPBI ¥ MapLIPyTU3aTOPBI,
IIPY TeCTUPOBAHMM HEOOXOAMMO BBIMOJIHUTD HACTPOiKy moptoB UDP/TCP.

Hpumeuanue. Tlpu BrIoueHuu iieiida ypoBHs L2, L3, L4 makeTbl IepeHAINpaBisSIOTCI OOPaTHO TOJIBKO
B ciry4dae, ecyiu MAC-anpec rmosyuyaTtesist paeH MAC-agpecy mopTa mpubopa.

9.4.2. UsMmeHeHMe CoAEepPXKMMOro No/ei NakeToB

[Ipubop aBTOMAaTHUECKM BHOCUT M3MEeHEHMS B IPMHMMaeMblii Tpabuk:
— L1: 6e3 usmeHeunmii;
— L2: mensitorcsa mectamu MAC-azpeca OTIipaBUTesISI U ITOJTy4daTesis;
— L3: mensitorcsa mectamu MAC-azpeca u IP-anpeca otripaBuTesns v moayJyaTess;

— L4: mensirorcs mectamu MAC-anpeca, IP-agpeca m Homepa TCP/UDP-noptoB
OTIIPABUTEJIS U TTOJTydaTess.

Ipumeuanue. IP-ampeca MeHSIIOTCS MeCTaMM TOJbKO B ciyuae, ecau mone «EtherType» mMmeeT 3HaueHme
«0x0800».

Ipumeuanue. Homepa TCP/UDP-TOpTOB MEHSIIOTCSI MeCTaMM TOJIBKO B cCiay4yae, eciu Ione «Protocol»
B IP-3arosioBke umeet 3HaueHue «6» (TCP) mnu «17» (UDP).

Ipumeuanue. Ecny BXomsammii makeT comepkuT MPLS-MeTKy, oH 6GymeT IepeHampaBjieH 6e3 M3MeHeHMUS
eé 3HaueHus.

9.4.3. Npasuna 06paboTKM NOTOKOB AAHHbIX
I[Tpu BratoueHuu mneida kananpbHoro (L2), ceteBoro (L3) u TpancroptHoro (L4) ypoBHelt
He IepeHarpaBJIsioTCs:
— TaKeTbl C HeIIpaBUIbHOM KOHTPOJIbHOM cymMoit (FCS);
— makeTsl ¢ oguHakoBeIMu MAC-anpecaMmu OTIIpaBUTENIS U T1OJIyYaTesis;
— 6yoku gaHHbIX ITpoTokosia OAM (OAMPDU) u ARP-3ampochi;
— IIaKeThl, pa3Mep KOTOPBIX MeHbIIe 64 6aiiT muau 6obire 9600 6aiiT.
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[Tpu BrmoyeHun mueiida kaHaabHoro (L2), ceteBoro (L3) u TpaHcriopTHoro (L4) ypoBHeii
He TMepeHarpasisioTCa U MOCTYNAKT Ha LeHTpalbHbIN npoueccop (L) g mocnenymoien
00paboTKM COOOIIEeHMS C/IeYIOIMX TPOTOKOJIOB:

Tabnuya 9.4. llpomokonsl, coobweHus komopsix obpabameisatomes L1

IIpoTokoi VYcaosue ornpaBku Ha LTI

ICMP niosie «Protocol» B IP-3aronoBke nmeer 3HaueHue «1»
DHCP Homep UDP-miopTa nosiyyaTesst «67» Uam «68»

DNS HoMmep TCP- wimu UDP-niopTta nosryuaress «53»

ARP nosie «<EtherType» nmeet 3HaueHue «0x0806»

OAM MAC-aapec nosyuarens «01:80:¢2:00:00:02»

SSH Homep TCP-nopTa nosydaTesns «22»

PTP, layer 2 nosie «<EtherType» nmeer 3HaueHue «0x88F7»

PTP, layer 4 Homep UDP-niopTta nosryuaTtesnst «319» mim «320»
Telnet Homep TCP-nopTa nosydaTesns «23»

ET-discovery

Homep UDP-niopra nosiyuaresns «32792»

TWAMP-control

Homep TCP-niopTa rnosydaresst «862»

NTP

Homep UDP-niopra nostyuyaTtesnst «123»

Ipumeuanue. Ha LIII mocTynaioT TONBKO MaKeThl, IpeHaA3HAUeHHbIe MTOPTY Mpubopa, Ha KOTOPOM OHU ObLIU
noiaydyeHbl. K TakMm maketam OTHOCSITCS Te, y KOTopbix MAC-ampec mosyuartens HLIMPOKOBEIATeIbHbIN,
TpYIIoBOI Mau paBeH MAC-anpecy mmopTa rpubopa.

9.4.4. CtatMCTUKA

[Tpu BIIOYEHNUM IITeTipa aBTOMAaTHUUECKHM 3aITyCcKaeTcsl COOp CTaTUCTUKN:

— L1: o npuHumaeMomMy TpadpukKy;

— L2, L3, L4: no npuHMMaeMOMY U IlepeiaBaeMoMy TpaduKy.

37



9.4.5. ET-o6HapyxeHue

dyukims «ET-o6HapykeHMe» MO3BOJISIET BKIOUNTD Ieiid KaHaibHOro (L2), ceTeBOro
(L3) wnm tpancrnoptHOro (L4) ypoBHS Ha ypaj€éHHOM aHaim3atope bepkyr-ET wmin
ycTpoiicTBe obpaszoBanms nuieiida bepkyt-ETL.

bepxyt-ET/bepxyt-ETL

PucyHok 9.16. Cxema mecmuposaHusi

[lle7ip MOKHO BKJTIOUATh IOC/IeIOBATEIbHO Ha HECKOIbKMUX TTpubopax bepkyT-ET n/mmm
bepkyT-ETL, HaXoOs1MXCsl KaK B pa3HbIX, TaK M B OAHON ITOCETH.
[j1st ToTyueHust JaHHBIX 00 yaaJaéHHOM IIpubope 1 BKIIOUYeHus 1uieiida ciemyer:

1. TMoaxmwounts pubop bepkyT-ET K ceTn.

2. Ilepeiitu B meHIo «<ET-00Hapy:keHMEY:

L A:1000 - B;——— - 19:15

ET—oGHapyxeHne

L]« 3 ABTOMATHUYSCKM

IF 0.0,0,0
nenp Bwrn

A B AETOMaTHYECKH (JSHAPLYREHME

PucyHok 9.17. MeHro «<ET-0bHapyxeHues»

3. BbI6paTb I10pT, C KOTOPOToO 6y,[[eT OCYIIECTBJ/IATHCA Iepeaada JaHHbIX.

4. B mosne «IP» BBecTu [P-azpec yaaji€HHOro yCTpoicTBa.

Fa4

5. HaxaTb Ha KJIaBUIITY («O6HapyReHMEY).

B ciyuae ycrieliHOTo oOHapyskeHMs yCTpOiCTBa Ha SKpaH OyayT BbiBeAeHbI ero IP-ampec,
umsa u MAC-azgpec (cm. puc. 9.18). IIyHKT MeHw0 «lllneitd» cTaHeT AOCTYIMHBIM MJIsT
penakTUPOBAHMS.
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Az100 - B:—m—— — Q8:18

ET—oBHapyxeHHe

MopT A
IP 192,168,222.173
1l 3

IP
192.168,222.17°3
Hma
MX—100
MAC
00:18:63:00:04:1B

Brikn

2 3 4

PucyHok 9.18. lpumep sbinonHeHus ET-ob6HapyxeHus

VpoBeHbs nuteiida BbIOMpaeTCss KHOTTKAMMA:

F1

F2

F3

F4

— BBIK/IIOUeHMe pexkuMa «Ineiid»;
— BKJ/IIOUEHMe 1eiida KaHaTbHOTO YPOBHS;
— BKJIIOYeHMe 1uielida ceTeBOro ypOBHS;

—'BKHDQEHMGIﬂﬂeﬁ¢aTpaHCHOpTHOFOYDOBHH.

IIpumeuanue. [lepenava JaHHBIX OCylIeCTB/sSeTCS 110 mpotokoay UDP. ITopT monmyuaTens —

32 792. Ilopt otripaButesns — 32 793.

39



9.4.6. OAM

BaskHO¥ 3a7aueil MOCTaBIIMKOB YCIYT CBSI3U SIBSETCS obecrieueHMe BbICOKOTO YPOBHSI
aIMMUHUCTPUPOBAHMUS U TEXHMUYECKOTO 0bcmyskuBaHus Ethernet-ceTeii. [IJis1 3TUX 1eseit ObLT
paspab6oran crangapt IEEE 802.3ah [6] (M3BecTHbINi Takke Kak «Ethernet in the First Mile
(EFM) OAM» — «Ethernet OAM Ha «IIepBOJ MIUJIE»).

OAM  (Operations, Administration, and Maintenance @ —  3KcIUTyaTalusl,
aIMMUHUCTPUPOBAHME M OOCTYyKMBaHME) — IIPOTOKOJ MOHMTOPMHIA COCTOSIHMSI KaHasa,
byHKIMOHMPYET Ha KaHaabHOM ypoBHe momenu OSI. [Iyis nepemaun mHOOpMALUM MEXKIY
Ethernet-ycTpoiicTBamu UCIIOMb3YIOTCS 610K TaHHBIX TTpoToKona — OAMPDU.

BaxkHoii dyHKuMeir mnpoTokosa OAM sBisieTcsI BO3MOXKHOCTb BKJIIOUEHMSI pexXyuma
«Ineitd» HA yoaaéHHOM IIpubOpe.

s yCTaHOBJIEHMSI COeOVMHEHUS MeXAy MpubopoM U YAAJTEHHBIM YCTPOVCTBOM
1o mpoTokoy OAM u i1 BRIoueHus peskuma «lllneitd» Heobxoammo:

1. HenocpedcmeeHHO COEOMHUTH JIOKAJIbHBIM TIPMOOpP M yHAJE€HHOE YCTPOVCTBO’
B COOTBETCTBUM CO CXeMOJ, MPUBEAEHHON HIKE.

Jlokaneueiit bepkyT-ET VYnanéuHoe ycTponcTBO

d’)I/IBH‘ICCKOC COCITHHCHHC

PucyHok 9.19. Cxema mecmuposarus

N

Ha ymanénHom mpubope paspemutb paboTy mpoTokosa OAM B aKTMBHOM WJIU
MMaCCMBHOM pexXume.

Ha nokanpHOM Ipubope:
3. Ilepeittu B meHI0 «OAM» (cm. puc. 9.20).

4. B nyHkTe MeHIO «IlopT» BbIOpaTh MOPT, K KOTOPOMY MOACOEIMHEHO YAAJEHHOE

YCTPOVCTBO.
5. B nyHKTe MeHI0 «Pekum» BbIOpATh aKTUBHbIN peskuM paboThl mpoTokoaa OAM.
6. CocTostHMe OOHAPYKEeHMS YAAJEHHOIO YCTPOICTBA B MyHKTE MeHI0 «OGHapyskeHue»

IOJKHO MMPUHATH 3HaUeHMe «Send any».

7. TlepeitTu B MeHI0 «YIOa/l€éHHbI Tpubop». Ha sKpaHe mO/MKHA OTOOPAa3sUTHCS
nHbopMaius 06 yIaJl€HHOM YCTPOICTBE.

" Ha puc. 9.19 BepkyT-ET npuBeéH B KauecTBe MpMMepa yaaJIEHHOTO YCTPOJCTBA.
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8. Haxarb Ha kimaBumy '@ («LBup»). Ha ynanéHHOM ycTpoOiicTBe OyAeT BKIIOUEH

pexkxum «llneiidh» BTOporo (L2) ypoBHSI (Tpaduk OymeT mepeHampaBisSiTbCs Oe3s
3ameHbl MAC-azpecos).

Jl1s1 BRIKMIOYeHus1 pexkuMa «I1neiid» Heo6xoauMo HakaTh Ha Kaapumy  («LB downy).

W A:100 - B:——— - 11:28

0AM

MopT A
e Pexm [P

OSHapyxeHre Send local

YpanéHHeia nputop

Brkn MaccHEHHA AR THEHEIEA

PucyHok 9.20. Mexro «OAM»
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9.5. TpaHsur

B peskume «TpaH3UT» TPpMOOP BKIIOUAETCS B pa3pbiB COEAMHEHNSI MEKIY IBYMS CET€BbIMU
ycrpoiictBamu. Tpaduk, npuxonsaimuii Ha mopT A (B) ormpasisieTcst Ha rmopt B(A), mpumep
MOAK/II0YEeHM TT0Kas3aH Ha puc. 9.21.

 FENE——

PucyHok 9.21. lpumep nodknrodeHus 8 pexcume «TpaH3ums»

[Ipu nepegave JaHHBIX C ITOPTA HA MTOPT OCYILECTBIISIETCS COOpP CTATUCTUUECKUX TaHHbBIX
o npoxopsiieM Tpaduke. PesynbTaTbl OOCTYNHbI B MeHI0 «CraTucTtukar». Ilpu momcyére
CTaTUCTUKMU 110 YPOBHSIM ITOBPEXIEHHbBIE TTAKeThl He YUUThIBAIOTCS.

Eciu ckopocTu mepemauyy MaHHBIX JJIS TOpTa A M [Jig TopTa B pasanuHbl, BO3MOXKHBI
MoTepu Mpu MPOBeAieHUY TeCTUpoBaHus. [ToTepy MPou30iAYT B TOM CIydae, ecjiu rmepefaua
BeJIETCS C TIOPTa C 6OJbIIIel i CKOPOCTHIO HAa TIOPT C MEHbIIIEIA.

EE A:1000 - B:—— - 18:42

TpaHzauT

Buikn

Bikn TPAHIHT TPAHIHMTHTECT

PucyHok 9.22. Mento «TpaH3um»
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9.6. LACP MoHuTOp

«LACP monutop» (anra. Link Aggregation Control Protocol) mnpumensiercs npjis
MOHMTOPMHTA COCTOSIHMS arperMmpoBaHHbIX KAHAIOB. ArpernpoBaHye KaHaJI0B — TEXHOJIOTUS
06beIMHEHNST HECKOJIBKMX TapasuIe/IbHbIX KaHAIOB Mepenauy JaHHbIX B OJVH JIOTUYECKUA
IJIS1 YBeJIMUEHMSI ITPOITYCKHOV CITOCOGHOCTY M TIOBBIIIEHMST HATEXKHOCTH.

C mnomompio naByX I1pubopoB bBepkyr-ET nBa KaHaja OOBEeIMHSIOTCS B OIUH
¥ BBITIOJIHSIETCSI MOHUTOPUHT €0 COCTOSIHMSI: HajlMuue COeAMHEHMsI MeXAy Ipubopamu,
KOJIMUECTBO KaHAJIOB B I'PYIINe, OMMOKM, CTATUCTHUKA.

[lJist ocyIecTBIeHMSI MOHUTOPUHTA IMOPTHI A 11 B 00beInHSIOTCS B 0OuH — «Bond», 1 Mmesxoy
mnHTepdeiicamu «Bond» nByx mpu6opoB bepkyT-ET co3gaéTcst arpernpoBaHHbIi KaHaI.

Il mpoBeieHMs MOHUTOPUHTA CIeyeT:

1. Coemyuutb nopthl A u B mpubopos BepkyT-ET no cxeme Ha puc. 9.23.

nopt A KOMMYTaTOp = nopT A

bepkyt-ET 1 bepkyt-ET 2

nopt B nopr B

PucyHok 9.23. lNodknoyeHue npubopos 015 nposedeHuUs MOHUMOPUH2a

2. Ha xaxxgom npubope nepeiitu B MeHI0 «LACP mouuTop». B mone «<Host MAC» moJiskeH
oTobpakaTbcss MAC-ampec, Ha3HAUEHHBII ITPUOOPY:

My A:—— - B:—— - 11:40

LACP mMoHuTOpR

MIT status
Channel count o)
Host MAC 00:21:ce:28:1c:ba

Partner MAC
Current state —
Elapsed time Q0:00:00

06wan CcTaTUCTHUEKA

LACPDU cTtatucTHEKa
HacTpoikm

[EIR TN A LA T AT )

CrapT

PucyHok 9.24. MeHro «LACP moHumop»

3. Ilns kaxxporo mpubopa mepeittu B meH0 «LACP mouuTop» = «Hactpoiiku» 1 B mose
«Partner MAC» yka3zatb MAC-ampec, oTo6paskaeMbiii B ITyHKTe «Host MAC» mpubopa
BepkyT-ET, pacmoysoskeHHOTO Ha APYroM KOHIIe coeuHeHus (YIaJIEHHOTro mpuoopa).
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E® A:1000 LB2 B:——— - 15 49

HacTporkK

i gy sl 0021 :CE:28:19:0A

Pucyrok 9.25. Hacmpotiku mecma «LACP moHumop»

4. Ha kaxxmom mpubope mnepeiitu B MeHI0 «LACP MOHUTOpP» M BKJIIOUUTh TECT, Ha)KaB

Ha k1aBumy ' («Crapt»). B mome «Partner MAC» otob6pasutca MAC-ampec

yOAJEHHOTO Ipubopa, orpene e HHbII aBTOMATUYECKA.

E= A:1000 LAC B:1000 LAC 09:50

LACP mMoHMTOpP

MIT status up
Channel count 2
Host MAC Q0:21:ce:28:25:h2

Partner MAC
Current state ok
Elapsed time 000147

OSyan cTaTUCTHUEA

LACPDU cTtaTucTHEKAa
HacTpoiku

00:21:ce:28:19:aa

LI LI L I LI L

Cron

PucyHok 9.26. Mexr «LACP moHumop»
5. B mone «Current state» coobiieHne «wait connection» JOIKHO CMEHUTHCS Ha «0K».

CocTosiHMe KaHajia OlleHMBAEeTCs C IMTOMOIIbI0 1oJist «Current statex:

e «wait for connection» - CcOCTOSIHME OXUIAHUS COEIVHEHMS C yOaJeHHbIM

npubopom BepkyT-ET, BO3HMKaeT cpasy IOCjle HaXaTus Ha KIaBUIIy

(«CTapT») ¥ COXpaHSeTCs, TOKa He BBIMOIHSITCS BCe HIsKeIlepeuycIeHHbIe YCIOBUS:
o B TpYIIIe IBa KaHaJa;
O eCTb COeIVHEHME MeXIY Mpubopamu;

o MAC-agpec yganéaHoro nmpubopa coBnagaetr ¢ MAC-agpecoM, yKa3aHHBIM
B nioJie «Partner MAC» meH10 «LACP moHUTOp» = «HacTpoikm».

e «wrong partner MAC» — coeguHeHMe yCTaHOBJIeHO, HO MAC-agpec yaai€éHHOro
npubopa He coBragaeT ¢ MAC-aapecom, ykazaHHbIM B Tojie «Partner MAC» meHI0
«LACP MmoHuTOp» = «HacTpOoiikm».



«ok» — KaHan pabotaeTr 6e3 OMIMOOK: COeMHEHNE YCIEeIIHO YCTAHOBJIEHO U HET
c60eB B TeUeHMe BCero BpeMeHY MOHUTOPUHTA.

«fail» — kaHa;m He paboTaeT: He BBIMOJHIETCS XOTSI Obl OJHO W3 YCJIOBUIA,
TiepeulcJIeHHbIX B MyHKTe «wait for connection».

«ok, fail occurred» - kaHam paboTaeT ¢ omMOKaMM: COeIMHEHME YCIEeNTHO
YCTAHOBJIEHO, HO 32 BpeMsI MOHUTOPYHTa HabJII01a/IMCh OIIMOKINA.
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10. UsmepeHusn

10.1. Tunosbie cxeMbl NOAKAIOUYEHUSA

[lns ipoBesileHs TeCTUPOBAHUS TIPMUOOP MOAKIIOUAETCS] K aHAIM3UPYEMOMY YCTPOWCTBY
VI CeTU B COOTBETCTBUM C OFHOJ U3 CXeM, IPUBEIEHHBIX HIKE.

MAC 1

:[.g | [MAC d=MAC 2]JMAC s = MAC ] [MAC d=MAC JMAC s=MAC ||

'l( nopr A(B) . > nopt A(B)

niehg

) 2-ro ypoBHs

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

MACd — MACs

Pucyrok 10.1. Tunosas cxema nodkmoyeHus 1

b [TPs=1P 1[IP d=IP 2]
f= | [MAC d=MAC RIMAC s = MAC 1]

IPs=IP1[IPd=1P2
[MAC d = MAC 2[MAC s = MACR]

NUT/DUT

router =

- nopt A(B)

[[Ps=1P2IPd=1P ||
[MAC d= MAC RIMAC s - MAC 2|

1{ nopr A(B) =

i Ps=IPIPd=IP |
[MAC d= MAC 1[MAC s = MAC R

5 uueiid
3-ro ypoeH#

MACR

MACd — MACs
IPd — IPs

PucyHok 10.2. Tunosasi cxemMa NoOKMoYeHUS 2

[Ps=IP1IPd=1P2]
4 [MACd=MACRIMACs=MACI]|

4§/ moprA —>

NUT/DUT

router =
MACR

T, e
5 -
=R

nopr B <=—

[Ps=IPI[IPd=1P 2
[MAC d=MAC 2]MAC s = MACR|

Pucyrok 10.3. Tunosasi cxema NOOKMOYeHUS 3
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[MAC d=MAC 2[MAC s = MAC 1]

|mopr A —>

Lgf noprB <«
e

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

PucyHok 10.4. Tunosas cxeMa nodkA4YeHus 4

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

gty

nopr AB) —— — » — > nopr A(B)

S

PucyHok 10.5. Tunosasi cxema noOKA0YeHus 5

4 IPs=IP1IPd=IP2
"j [MAC d=MACRIIMAC s=MAC 1]
ik

i -—

ll( nopt A(B)

[

[IPs=1P2[IPd=1P 1]
[MAC d = MAC RN| MAC s = MAC 2 |

«——» nopr A(B)

PucyHok 10.6. Tunosasi cxema noOKMOYEHUS 6

Ha cxemax moakinrueHns BBeleHbl dlenymiunue 0003HAUYEeHMUSI:

MAC s MAC-angpec oTripaBuUTess
MACd MAC-anpec omyJyaTens
MACR MAC-agpec nuir3a

IPs [P-anpec oTripaBuTest
IPd [P-agpec nosyuartesns
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B ciyuae TeCcTMpPOBaHMS CeTei, ComepskalMx yCTPOiCTBa, paboTaloliye Ha KaHAJIbHOM
ypoBHe Mogenn OSI®, mpubop MOAKIIOUAIOT B COOTBETCTBMUM CO CXEMO¥, MpPUBEIEHHOI
Ha puc. 10.1. TeHepupyemblii MpubopoM TpaduK MO/DKeH ObITh MepeHarpaBjieH 0OpaTHO
MoCpeICTBOM opraHmsaiuu uieida. IIpu 3ToM Bo BXOASIINX MTaKeTax MEHSIOTCS MeCTaMu
MAC-anapeca oTpaBuUTesIs U IoydaTesis, U TpadhuK BO3BpaIlaeTcss Ha MCXOTHbIN MOPT.

B ciyuyae TecTMpOBaHMSI CETei, Comep)KallluMX YCTPOJCTBa, paboTalollye Ha CeTEeBOM
ypoBHe Mogennu OSI°, mpubop MOAKIIOUAIOT B COOTBETCTBMUM CO CXEMOI, NMpUBEIEHHONM
Ha puc. 10.2. T'eHepupyemblii MMpubopoM TpaduK MO/DKeH ObITh MepeHalpaBjieH 0OpaTHO
MoCpeICTBOM OopraHmsaium uuieida. IIpu 3ToM Bo BXOASIINX MaKeTaX MEHSIOTCS MeCcTaMu
1 MAC- u IP-agpeca oTtmpaBuTessl U moaydaTess, U TpaduK BO3BpalllaeTcs] Ha MCXOIHBIN
TMOpT.

B ciyyae TecTMpOBaHMUS YCTPOMCTB/CeTel ¢ BO3MOXHOCThIO MapuipyTusauun IP-Tpaduka
MCITIOJIb3YIOTCS ABa ropTa (cM. puc. 10.3, 10.4), a makeTsl epeHaIrpas/siiOTCs HAa PYro ImopT
npubopa Mpy MOMOIIM MapUIPyTU3aTOpa WX CETEBOTO KOMMYTAaTOpa.

B ciiyyae 1cronb30BaHMs OLHOHAIIPAaBJIEHHOrO TeCTa [JIS1 aHAIM3a CeTel, coepyKalux
YCTpOJiCTBa, paboTawinye Ha KaHaJIbHOM ypoBHe Mogenu OSI®, mpubop NOOKIIOUAIOT
B COOTBETCTBMM CO CXeMO¥, ImpuBedeéHHOi Ha puc.10.5. B cayyae TecTupoBaHMS
YCTPOIICTB/CETEN C BO3MOKHOCTbIO MapuipyTusaiumu IP-tpaduka ucrnonb3yercs cxema 10.6.

8 Hampumep, ceTeBoit KommyTaTop (switch).
° Hampumep, MapIipyTusaTop (router).
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10.2. BapuaHTbl BbINOJIHEHUS TECTUPOBAHUS
10.2.1. OpHoHanpaBneHHoOe TecTUpOBaHue

OpHoHampaB/ieHHOe TeCTUPOBaHMe WCIO0JIb3yeTCsl [Jis1 TIOJy4eHUsT OOHOCTOPOHHUX
pesy/ibTaTOB Mpu MpoBedeHMM aHanmsa o Metoauke RFC 2544, tecra «BERT», «Y.1564»
n «[Ipukas 870».

st mosmydyeHust Oojiee TOUYHBIX Ppe3y/JbTAaTOB MpPM aHaaM3e 3aJIepskKKM 110 MeTOHAMKe
RFC 2544, a Takke IIpM TECTMPOBAHMM B COOTBETCTBMM C pekoMeHpamuein Y.1564
u npoBeneuunu Tecta «I[Ipmkaz 870» HeoO6XOOMMO MCII0Nb30BaTh PTP-CHMHXpPOHM3ALMIO
(ontumsa ETPTP).

nopt A(B) | T, Ry |MopT A(B)
leHepauus [ > AHanu3
Tpauka Tpabuka
NoKanbHbIA bepkyT-ET AUCTaHUMOHHBIN bepkyT-ET

PucyHok 10.7. Cxema 00HOHANpasaeHHo20 mecma

[Ipy mpoBemeHUM TECTUPOBAHMS MCIIOAb3yeTCsT 2 MPuOOpa: JIOKaJbHbBIM, HA KOTOPOM
IIPOM3BOAMUTCS HACTPOMKa IlapaMeTpPOB aHa/liM3a, UM JOUCTAHUMOHHBIN, HAXOOSIIUIACS
Ha IPyroM KOHIle KaHaja. Pe3y/nbTaThl TECTMPOBAHMS OTOOPAsKAIOTCS HA SKpaHe JIOKaJbHOIO
rpubopa.

10.2.1.1. NMpumep TecTMpoOBaHUSA

Hipke paccmaTpuBaeTcs IIpyuMep UCII0Ab30BaHMsI OJJHOHAITPABJI€HHOI'O TECTUPOBAHMS JJIsT
NIpOBefeHusI aHa/lIu3a I0 pekoMeHgauuu «Y.1564». IIna tectoB «BERT», «RFC 2544»,
«[Tpukas 870» mopsIAOK AeMACTBUI aHAJIOTUYEH.

Ha puc. 10.8 mpuBeeHa TUIIOBas cxema IMOAK/II0YeHMs TPMUOOPOB K TeCTUPyeMoit ceTu
C UCITo/Tb30BaHMeM IopTa A. JIjig mopra B cxema nmoaxioueHust 6yaeT aHaJTOTUYHOIA.

nokansHeI bepkyT-ET JHCTaHUHOHHBIH bepkyT-ET

MAC 1 =00:21:CE:08:0E:C9 MAC 2 = 00:21:CE:08:0E:CA
IP1=172.16.2.106 IP2=172.16.3.143

PucyHok 10.8. Tunosas cxema noOKAOYEHUS
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Ha cxeme BBefieHbI CIey0IIie 0003HAYEHNUSI :

MAC 1 — MAC-azpec rmoprta A JTOKaJIbHOTO ITpubopa;

IP 1 — IP-ampec JT0KaJbHOIO IMPMOOopa;

MAC R1 — MAC-azgpec 1u1t03a, 6;11sKaifIiero K JokKaJbHOMY Mpuoopy;

MAC RN — MAC-azpec 1uir03a, 6/1/sKaifIero K JMCTaHIMOHHOMY ITpuOopYy;
MAC 2 — MAC-azpec rmopra A IMCTaHIMOHHOIO IIpubopa;

IP 2 — IP-ampec mMCTaHIMOHHOTO IIpubopa.

st M3mMepeHusl apaMeTpPoOB KaHaja CBS3YM B HaIlpaBJeHUM OT JIOKaJIbHOTO Ipubopa
K AVICTAHI[MOHHOMY HEOOXOAVMO:

1. V6emuthcsi, 4YTO Ha JIOKAJIBHOM ¥ [OUCTAHIMOHHOM TIpMOOpax BO3MOKHO
UCIIOJIb30BaHMe OJHOHAIpaB/JIeHHOro Tecta: B MeHIO «bepkyr-ET. Hacrtpoiiku» =
«YcTaHOBKM TIpubopa» = «Omnium» B CIIMCKE OIILMIA JTO/DKHA IMTPUCYTCTBOBATD OMIINS
«ETPTP».

2. TloOKIIOUMTD JIOKQJIbHBIA U OUCTAHIMOHHBIA IPUOOP IO cXeMe, IpeacTaB/IeHHON
Ha puc. 10.8.

3. Ha 7mokajJbHOM M Ha [OMCTAHIIMOHHOM IIpubope mepeitn B MeHIO «bepkyT-ET.
HacTtpoiiku» = «IlapameTpbl ceTu». BoiOpaTh:

MopT — A

OIHMM U3 TIPUBEIEHHBIX HIKE CIIOCOO0B YCTAaHOBUTH IP-ampec oKkasbHOTrO mpubopa
(IP 1) u IP-agpec mucranimonHoro npubopa (IP 2):

— BBecTu [P-agpec Bpyunyto (ipu 5ToM yHKT MeHt0 «DHCP» nomkeH HaXOAUTbCS
B COCTOSIHUU «BBIKII»);

— monyuutsh IP-agpec o mporokosry DHCP, BeiOpaB myHKT MeHI0 «DHCP» 1 HakaB

Ha KiIaBumy ° («BKJI»): TONyYeHHbII afpec 6yjeT KOPPeKTHBIM, eciu
0TOOpa3suTcs B MyHKTe MeHI0 «IP-agpec» mo ucrtedeHuu He Gosnee uem 1-2
CEeKyH/I.

4. Ha 7moKaJlbHOM M Ha [AUCTAHIMOHHOM Tpubope mepeitTu B MeHI0 «bepkyT-ET.
HacTtpoiikn» = «CMHXpOHM3alys BpeMeHM» 1 BbIOpaTh MOpT A B KauectBe PTP-mopra.

Ipumeuanue. Ins trectoB «BERT» n «RFC 2544» (rporrycKkHast CHOCOOHOCTh, IIOTEPU KaJIpOB,
Tripeie/ibHast Harpy3ka) BbITIOJHSTh JaHHbI ITYHKT He TpebyeTcs.

5. Ha noxkanpHOM Ipubope mepeitu B MeHI0 «Y.1564» = «HacTpoitku» = «Tomomorus
TecToB» (cM. puc. 10.9). Boi6bpaThb:
MopT nepepaun — A
MopT npméma — [MCTAHUMOHHLIN

Ouct. IP — IP 2
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| Az1000 - B:—— — 06:52

Tononorva TecToR

MopTt nepepavun WA

MopT npuéma [QUcTaHUMOHHBIA

fluct., IP 172.16.3.143

A B LT aHLHOHHEE

PucyHok 10.9. SkpaH «Tononozusi mecmos»

6. Ha nokanpHOM mpubope mepeitTi B MeHI0 «BepkyT-ET. 3mepenusi» = «Y.1564» =
«HacTtpoitkn» = «HacTpoitku cepBUCOB» = «3arojoBok» (cM. puc. 10.10). Bei6pars:
MAC OTnp. - MAC 1
MAC Monyu. - MAC R1
IP Ornp. - IP 1
IP Monyu. - IP 2

Ipumeuanue. Ins nonmyuenusi MAC-agpeca 1i03a HeoOXoauMMo BbITONIHMUTE ARP-3armpoc:

niepeiiTu K myHKTy MeHio «MAC ITosyd.» ¥ HakaTbh Ha KIaBumy = .

| A:1000 - B:——— — 06 5%

3aronoeok
MNotor 1
00:21:CE;08:0E:C9
MAC Monyyw, 00:21:91:8D:10:70
IF Omnp. 172,.16.2,106
IP NMonyu, 172.16,3,143

LononHUTenBEHS
VLAN Brikn
HPLS T
HPLS R¥ -—————-—
IF ToS 0000b: precedence 0
LIIP BOOG0 D000

PucyHok 10.10. IkpaH «3a2071080K»

7. Ha yiokanbHOM mpuboOpe B COOTBETCTBUM C yKazaHusMM pasnena 10.4 BBITIOJIHUTH
HeoOXOoayMble HAcTpOJKu Tecta «Y.1564». 3arem mepeiiTu B MeHI0 «bepkyr-ET.

Vsmepenus» = «Y.1564» 1 HaxkaTb Ha KnaBumry @ («CTapT»).

Ipumeuarue. Tlocie HaxkaTusl Ha KiaaBuiny «CTapT» Ha 3KpaHe JIOKaJbHOIO Mpubopa MOIYT
MOSIBUTBCS CIeyIOIIe COOOIIeHMS :

— «MpéT rmopxioueHne K OUCT. TIOPTY ...» — BO3HMKAET Cpasy Ioc/Ie 3amycka TecTa.

51



— «[IMCTAHIIMOHHBIV TIpUOOP HENOCTYIeH» — BO3HMKAET B CjIy4yae, ecau He
TOJTYYMIJIOCh YCTAHOBUTD COeAMHEeHME C IUCTAHIIMOHHBIM TPUOOPOM.

— «[loTepsiHO coenuHeHMe» — BO3HMKAET B C/Iydae, eCayu AVCTAHIMOHHbINA MPU6GOp
OCJIe YCTAaHOBJIEHWSI COeMHEHMSI TTepecTal OTBeUYaTh Ha 3aIPOCHI.

— «JIMCTaHIIMOHHBIM TIpUOOpP 3aHAT» — BO3HMKAET, KOrjJa Ha AMCTAHIMOHHOM
npubope yke MPOBOIUTCS KaKOi-IMbO0 TeCT.

— «Jlvct. BERT 1-r0 ypOBHSI HEBO3MOXXEH» — BO3HUKAET IIPYU MOILITKE ITPOBECTU TECT
«BERT» mepBoro ypoBHsI.

Ipumeuanue. Ha sKkpaHe OMCTAaHLMOHHOIO Np1ubOpa BO BpeMsI TECTUPOBAHMS 0TOOpaykaeTcst
coob1eHne «BbIMOMHIeTCS IMCTAHIMMOHHbBIN TeCT».

s u3aMepeHus mapaMeTpPOB KaHaia CBSI3M B HAIIpaBJIeHMM OT JUCTAHLIMOHHOTO Mpubopa
K JIOKQJTbHOMY HE0O6X0IMMO:

1. Y6éenuTbcsi, UYTO Ha JOKWIBHOM M JOUCTAaHUMOHHOM IPMOOpax BO3MOKHO
UCIIO/Ib30BaHMe OOHOHAIIPaBJIIeHHOTO TecTa: B MeHI0 «bepkyT-ET. Hactpoiiku» =
«YcTaHOBKM TIpubopa» = «Omnium» B CIIMCKe OIIMIA JTO/DKHA IMPUCYTCTBOBATD OTIINS
«ETPTP».

2. TlogkmwounTth JioKanbHbI bepkyT-ET u pucranumoHHbii BepkyT-ET mo cxeme,
npenacrasaeHHoi Ha puc. 10.8.

3. Ha sokaabHOM M Ha JOMUCTAaHIMOHHOM Iipubope tepeiitm B MeHIO «bepkyT-ET.
HacTpoiikn» = «I[lapameTpsi ceTu». BbiopaTh:

MopTt - A

OnHUM U3 TIpUBENEHHBIX HIDKE CITOCOO0B YCTaHOBUTD IP-ampec mokanbHOTO npubopa
(IP 1) u IP-agpec gucranmuonHoro npubopa (IP 2):

— BBecTu IP-anpec BpyuHytwo (Tipy 3TOM IyHKT MeHI0 «DHCP» noikeH HaxoOuTbCs
B COCTOSIHUU «BBIKII»);

— monyuuthb IP-agpec mmo npotokoay DHCP, BeiOpaB myHKT MeHio «DHCP» u HakaB

Ha KnaBumy ' °  («BKI»): TONyYeHHBI# ampec OyfeT KOPPEKTHBIM, eciu

0TO6Gpa3uUTCs B MyHKTEe MeHI0 «IP-aipec» 1o ucTeyeHun He 6ojiee ueM 1-2 CeKyH]I.

4. Ha 7moKaJlbHOM M Ha [AUCTAHIMOHHOM TIpubope mepeitTy B MeHI0 «bepkyr-ET.
HacTtpoiikn» = «CMHXpOHM3alINsI BpeMeHM» 1 BbIOpaTh IMopT A B KauecTBe PTP-mopra.

Ipumeuanue. [Insa TectoB «BERT» u «RFC 2544» (rmpomycKHas ClIOCOOHOCTb, ITIOTEPU KaIPOB,
Trpeie/ibHAast Harpy3Kka) BITIOJHSITh JaHHbI ITYHKT He TpeOyeTcs.

5. Ha noxanpHOM mpubope nepeintu B MeHIo «Y.1564» = «HacTpoitku» = «Tomonorus
TecToB» (cM. puc. 10.11). BeibpaTs:
MopT nepepaun - [uCTaHUMOHHBIN
MopT npuéma - A
Ouct. IP - IP 2
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| Az1000 - B:——— — 07 54

Tononorva TecToR

MopTt nepepav I e =18 RIS 2]

MopT nNpuéma A

fluct., IP 172.16.2.106

A B LT aHLHOHHEE

PucyHok 10.11. SkpaH «Tonosno2ust mecmogs

6. Ha nokanpHOM mpubope mepeitt B MeHI0 «BepkyT-ET. 3mepenusi» = «Y.1564» =
«HacTtpoitkn» = «HacTpoitku cepBUCOB» = «3arojioBok» (cM. puc. 10.12). Bei6pats:
MAC OTnp. - MAC 2
MAC Monyu. - MAC RN
IP OTnp. - IP 2
IP Monyu. - IP 1

| Az1000 - Bi:——— — 07 57

3aronoeok
MNotor 1
00:21:CE;08:0E:CA
MAC Monyw, ©0:21:91:08:00:02
IF Omnp. 172,.16.3.143
IP NMonyu, 172.16.2,106

LononHHUTeNBEHS
VLAN Brirn
HPLS T
HPLS R¥ -—————-—
IF ToS 0000b: precedence 0
LIIP BOOG0 D000

Pucyrok 10.12. SkpaH «3a20/1080K»

7. Ha ynokanpHOM mpMbOpe B COOTBETCTBUM C yKasaHMsIMM pasmena 10.4 BBITIOJIHUTH

HeoOXOoMMble HACTpOiKM Tecta «Y.1564». 3arem mepeiiTu B MeHI0 «bepkyT-ET.

F

3mepeHns» = «Y.1564» 1 HaxkaTb Ha KaaBumy  («CTapT»).

Ilpumeuanue. Tlocime HaxkaTusi Ha KiaBuury «CrapT» Ha 3SKpaHe JIOKAJIbHOTO U
IVUCTAHIMOHHOTO MpKbopa MOSIBSITCS COOOIeHMSI, aHAIOTMYHbIe Tepeunc/ieHHbIM Ha c. 51.
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10.2.2. isyHanpaBieHHbI1 TECT CO wneinpom

TecTupoBaHMe ¢ MCIOAb30BaHMEM Iijieiida TI03BOJSIET IIOMYYUTH ABYCTOPOHHME
pes3yJabTaThl MPU TpoBeneHMM aHanmusa 1o meroauke RFC 2544, tecta «BERT», «Y.1564»

n «[Ipukas 870».

nopt A (B) T
leHepauma
Tpapuka Rx

NoKanbHbIA bepkyT-ET

Rx
Tx

OVCTAHUMOHHbIW bepkyT-ET

nopt A (B)

' LLnedn
<. nend

PucyHok 10.13. Cxema 08yHanpasneHHo20 mecma

HpI/I IIpoBeJeHNM TECTUPOBAHMA MCIIOJIb3YETCA 2 an6opa: )IOKaJIbeII;'I, Ha KOTOpOM

MIPOM3BOOUTCS HACTPOJiKa IapaMeTpoOB aHaau3a,

M OUCTAHLMOHHBIN, HaXOOSIIUIACS

Ha APYroM KOHIIe KaHa/a. Pe3yabTaThl TECTMPOBAHMS OTOOPAKAIOTCSI HA SKpaHe JIOKaJbHOTO

npubopa.

10.2.2.1. NMpumep TecTMPOBaHUSA

Hike paccMOTpeH IpuMep TeCTUMPOBAHMS C UCII0/JIb30BaHMeM Iijieiida s mpoBemeHust
tecta «BERT». llng TectoB «RFC 2544», «Y.1564», «IIpuka3 870» MHOpSmOK OEeCTBUIA

dHaJIOTNUYEH.

Ha puc. 10.14 mpencraBiieHa TUIIOBAas cxeMa ITOAK/IIOUEHMSI MTPUOOPOB K TEeCTUPYEeMOIi

CeTn.

MAC RI

1115}03]\1%

NoKanbHuii bepryT-ET
MAC 1
IP1

S~ MACRN_——"

OWCTaHUMOHHBIA bepryT-ET

MAC 2
P2

PucyHok 10.14. Tunosas cxema nodkaYeHUS

Ha cxeme BBemeHbI cdiengymoiuime 0003HaYeHMS:

e MAC 1 — MAC-aapec ropta A JIOKaJIbHOTO Ipubopa;

e [P 1 — [P-ampec TOKaJbHOIO IIPMOOPA;

e MACR1 — MAC-aapec 1utio03a, 6JvKaiiiinero K 10KaaIbHOMY ITpubopy;
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e MAC RN — MAC-aapec 1mio3a, 6yvKaiiiero K IMcTaHIMOHHOMY ITpubopy;
e MAC 2 — MAC-agpec nmopta A AMCTaHIIMOHHOTO pMbopa;

e [P 2 — [P-agpec IMCTaHLIMOHHOrO Mpuoopa.

s nposeageHms TECTUPOBAaHMA ClIeayeT:

1

. llogKIIOUNTDL JTOKAIbHBIM U OUCTAHIMOHHLIN bepkyT-ET 1o cxeme, mpencraBieHHO!

Ha puc. 10.14.

.Ha sokampHOM ¥ Ha JOMUCTAaHIMOHHOM mpubope TepeiiTu B MeHI0 «bepkyT-ET.

HacTtpoiiku» = «IlapameTpbl ceTu». BoiOpaTh:
MopTt — A

OIHMM U3 NMPUBEAEHHBIX HIUKE CIIOCOO0B YCTaHOBUTDH IP-azpec JTOKaJIbHOIO Mpubopa
(IP 1) u IP-agpec mucranimonHoro npubopa (IP 2):

e BBecTu [P-aznpec BpyuHy1O, IIpU 3TOM IYHKT MeHIO «DHCP» nomkeH HaXoOUTbHCS
B COCTOSTHUU «BBIKII»;

e 1onyunTh IP-ampec mo mpotokosry DHCP, Bbei6paB nmyHKT MeHI0 «DHCP» 1 HaxkaB
Ha Kinasuiy («Bkm»).

.Ha pmucranmmonHom mpubope mnepeiitu B MeHIO «bepkyT-ET. WHCTpyMeHTbI» =

«IIneiid» 1 B myHKTe MeHI0 «Tuil» BeIOpPaTh «3» (CM. pasmen 9.4).

. Ha nokanbHOM mpubope mepeittu B meHio «BERT» = «HacTtpoiiku» = «Tormosorus

TEeCTOB». BbhIOpaTh:

MopT nepepaun — A

MopT npuéma — A

. Ha nmokanbHOM mpubope mepeiitu B mMeHI0 «bepkyT-ET. M3mepenusi» = «BERT» =

«HacTpoiiku» = «3arosoBoK». BbiOpaTh:

MAC OTnp. — MAC 1
MAC MNonyu. — MAC R1
IP Ornp. — IP 1

IP NMonyu. — IP 2

s monyyenus MAC-aapeca nuio3a Heo6xoauMo BbITIOTHUTb ARP 3ampoc: nepeiitu

K ITyHKTY MeHI0 «MAC ITosyd.» ¥ HakaTb Ha KIapuimy 2 .

. Ha noxkasibHOM an60pe B COOTBETCTBUMU C YKa3aHMAMM pa3aesia 10.5 BBITIOJHUTD

HeoOxonuMble HacTpoiiku TecTta «BERT». 3aTem mepeiitu B MeHI0 «bepkyT-ET.

3mepenusi» = «BERT» u HaxxaTh Ha Knapumry 1 («CtapT»).
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10.2.3. TectoBble KOHPUrypaumm

[Ipubop bepkyT-ET 103BOJISeT MPOBOAUTH aHaJIM3 C MCIIOAb30BaHMEM TEeCTOBBIX
KOHurypauuit. OTo 03HauaeT, YTO Ha Mpubope MOKHO HACTPOUTH M MPOBECTU IBA TeCTa:
napasuienbHo (cm. pazgen 10.2.3.1) uan ogHOBpeMeHHO (cM. pa3daen 10.2.3.2).

[l TIepeKTIoUueHs] MeKIY TeCTOBBIMM KOHMUTYPaLUMUSIMU UCIIOIb3YIOTCS KJIaBUIIN @
" . Homep BbIOpaHHO} B MaHHbBIi MOMEHT KOHGUTypaiuu OTOOpaskaeTcss B CTPOKe
cTaTyca cIipaBa OT MHIMKATOpa 3apsia 6aTapen.

10.2.3.1. 3anyck ABYX TECTOB NapansiesibHO

[Ipubop BepkyT-ET mos3BossieT mapasijieabHO IIPOBOAUTH IBa HE3aBMCUMBIX TeCTa:
RFC-2544 u BERT. Pe3yabTaThl OMHOIO TeCTa He BIMSIIOT Ha MpOBeJeHMe OPYyroro. TecThbl
MO>SKHO BBITIOJIHSITh B CJI€IYIOMIMX KOMOMHALIMSIX:

— BERT n BERT;

— RFC-2544 n RFC-2544;
— BERT u RFC-2544;

— RFC-2544 n BERT.

Ha pucynke 10.15 cxeMaTUYHO mpeicTaBAeH OOMH M3 YEThIPEX BAPMAHTOB TECTUPOBAHMS:
c mopTta A Ha mopT B rmpoBoauTcs TecT 1o metoauke RFC-2544, c mopta B Ha mopT A — BERT.

— RFC-2544 (A—>B)

u NUT/DUT ) ____ BerT(B—A)

PucyHok 10.15. Cxema napannensHo2o mecmuposarus: RFC-2544 u BERT
10.2.3.2. 3anyck ABYX TECTOB O4HOBPEMEHHO

[IpubGop MO3BOJISIET MPOBOAUTH aHAAMU3 CeTeli ¢ BpeMeHHbIM pa3/ie/ieHMeM KaHaJIOB
(mampumep, WiMAX), o0HoepemeHHO BBIMIONHSS IBa TecTa o metoauke RFC 2544 unu nBa
tecta BERT. B Takux ceTsax Tpaduk, repeaaBaemMblii B OJHOM HaIlpaB/ieHUM, MOXKET BJIUSITh
MJTV TIOJTHOCTBIO BBITECHSITh TpaduK, IepegaBaeMblii B JpyroM HarpaBieHun. Ecjiv 3ammyckaTh
TeCTbl He OTHOBPEMEHHO, OJTHO 13 HallpaBjieHuii He OyIeT MPOTeCTUPOBAHO.

[Tpu 0THOBpEeMEHHOM 3aITyCKe TeCTOB ITPOBEPSIIOTCS 06a HAIMPaBIeHMUs], C YYETOM BIUSTHUS
IpYyT Ha Apyra. DTO TMO3BOJISET OLIEHUTh MOTEepPU TaKeTOB, MPOIYCKHYI0 CITIOCOOHOCTDH WK
3agepXkky B HampasieHuu A(B)=B(A) npu OOHOBpEeMEHHOV Harpyske HaripaBeHus
B(A)=A(B).
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— RFC-2544 (A~ B)
- - - - RFC-2544 (B~A)

Pucyrok 10.16. Cxema 0s8yHanpasneHHo2o mecma RFC 2544
OCOGEeHHOCTY TeCTUPOBAHMS :

— TIpM 3aIlycKe TecTa B OJHOV M3 KOHGUrypauuit, OGHOBPEMEHHO 3aITyCKaeTCs TecCT
BO BTOPOJi KOHQUTYypaLuu;

— eCJIM B OHO¥ 13 KOHMUTrypaluii TeCT He MPOIIEN, a BO BTOPOJ IPOIIE, TO MOIbITKA
CUMTAETCSI HeYIauHOIA.

10.3. Metoauka RFC 2544

MeTtonuka RFC 2544 [1] onpenensieT HabOp TeCTOB, KOTOPbIE MCIOJIb3YIOTCS MPU OlieHKe
BaKHENIINX ITapaMeTPOB CeTeBbIX YCTPOMCTB U MPOBEPKE COOTBETCTBUS MPeaOCTaB/ISIEMbIX
YCIYT XapaKTepUCTUKaM, KOTOpble OroBapuBalmTcs B SLA Mexmy orepaTopamu CBSI3U
U KIIMeHTaMMU.

[Tpn60p 103BOJIIET MTPOBOAUTH YeThbipe CTAHAAPTHBIX TECTa COIVIACHO pPeKOMeHIalMsIM
RFC 2544: aHanu3 MpPOMYyCKHOV CIIOCOGHOCTM, 3alepKKM, YPOBHSI TIOTepb KaJpoB
U IIpefeIbHOM HAarpy3Ku.

10.3.1. AHanu3 nponycKHOM CNOCO6HOCTH

| Vi

1 >

TPOH30IIIIA TTOTeps
KaJpoB

4 V2<Vvi
o 2] = >
§ ] -

4
Ne monbITKH

V1, V2 - ckopocThb nepenaun JJaHHbIX

Pucyrok 10.17. AHanu3s nponyckHol cnocobHocmu
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Ipumeuanue. AHanmM3 MPOMYCKHOM CIIOCOOHOCTM IMPOBOAUTCS C IEIbI0 OIpeIeIeHNsI
MaKCHMaJTbHO BO3MOKHOJ CKOPOCTY KOMMYTALMM IJIsI CETEBbIX 37IEMEHTOB B TPAHCIIOPTHBIX
cersax Ethernet.

[IporyckHasi ClIOCOOHOCTh — MaKCMMaJjbHasi CKOPOCTh Tepenauy JaHHbIX, Ha KOTOPOit
KoamMuecTBO KagpoB', mpomienumx yepe3 DUT, paBHO KO/M4YeCTBY KaJpOB, OTIIPaB/IeHHbIX
eMy C TeCTUPYIOIIero o6opyaoBanus. [Ipy aHaaM3e MPOITYCKHOM CIIOCOOHOCTY UCTIO/Ib3YeTCST
MeToH, OMHAPHOTO MOMCKa.

[list oTipeiesieHMsI ITPOITYCKHOV CITOCOOHOCTY HEKOTOPOE KOJIMUECTBO ITAKeTOB C 3aJaHHO
ckopocThio nepemaétrcss Ha Bxom DUT (puc. 10.17). 3aTeM MOACUYMUTHIBAETCSI KOJIMYECTBO
MaKeToB, Npuireunx ¢ BbixogHoro noprta DUT. Eciiv 0HO oKa3biBaeTcs paBHbIM KOJIMYECTBY
OTIIPaBJIEHHBIX [1AKETOB, TO TECT 3aBeplIaeTcs, TaK KaK OKOHUMJICA YCIeIIHO Ha 3a4aHHO
I10JIb30BaTeIeM CKOPOCTH.

Ecim  KOJIMUYEeCTBO TIPUHSTHIX I[1AKETOB OKAa3bIBA€TCSI MeHbIle, YeM KOJMYEeCTBO
repefaHHbIX, TO HAYMHAETCS TMOMCK MaKCMMaJIbHO BO3MOKHOV CKOPOCTM, Ha KOTOPOJ
OTCYTCTBYIOT IOTEPU: TEKYyIllasi CKOPOCTb YMEHbILIAETCS BOBOE, U TeCT nmoBTopsieTcs. Ecian
B XOZle HOBOIO TeCTa I[OTepPb HeT, CKOPOCTb YBEIMYMBAETCS HA II0JIOBMHY, COTJIACHO
aJaropuTMy 6MHapHOro noucka. Eciy norepu 6uuiM — CKOPOCTh YMeHbIlIaeTcst BABoe. ITocie
U3MEHEeHUsI CKOPOCTU TeCT MOBTOpsieTcs. V3MepeHMs BBIIIOJHSIOTCS OO TeX IIOp, IOKa
He OyZmeT HaiiIeHO 3HavyeHue, OJM3KOe K 3HAUYEHUIO [IeMCTBUTEIbHOI ITPOITyCKHOM
CITOCOOHOCTY C TOYHOCTHIO, YKa3aHHOV B HACTPOMKaxX TecTa.

10.3.2. AHanus 3aaepxKu

Ta

- KaJp ¢ METKOI

PucyHok 10.18. AHanu3z 3adepxku

1o TepMI/IHbI Kaap U I1akKeT B OIIMCaHMAX TeCTOB SBJAIOTCA CMHOHMMAaMMA.
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Ipumeuanue. AHanu3 3aep>kKKMU MTO3BOJISIET OLIEHUTHh BPeMsl, KOTOpOe HeoO6X0AMMO Kaapy
ILJISI TIPOXOXKIEHMST OT MCTOUHMKA K ITOTyUaTesTio ¥ 06paTHO. MisMeHeHMe BeJTMUMHbBI 3a1ePsKKIU
MOKeT IPUBOINUTD K IpobeMaM B paboTe cepBICOB peaTbHOTO BpeMeHM.

[Tpu aHanuse 3aep>KKU OJj19 KaKAOro pasMepa IakeTa Ha 334aHHON (MM MOTyYEHHON
B pe3ysibTare Tecta «[IpoITycKHasi CIOCOOGHOCTb») CKOPOCTM OTIIPABJISETCS! MOTOK KaJpOB,
aJpeCcOBaHHBIX IIOAyYaTe 0. B mMakeTbl BCTaB/SIIOTCSI MeTKM OIpeneseHHOro dopmara.
Ha nepeparoieii CTopoHe 3anMcbhiBaeTCs 3HaYeHme Ta — BpeMsi, K KOTOpOMY MaKeT ¢ METKO
ObLT TIOJIHOCTHIO TepefaH. Ha MpuéMHOI CTOpOHe orpefesseTcsi MeTKa U 3aIlMChIBAeTCs
3HaueHue Tb — BpeMms Mpuéma IakeTa ¢ METKOM. 3aJepskKa MpeaCcTaB/sIeT cob0ii pasHUILy
3HauYeHMi1 9Tux MeTok: Tb - Ta. [To pe3ynbTaTaMm aHaIM3a BBIYMUCISIETCSI CPEIHSIS 3a/IepyKKa.

10.3.3. AHanu3 ypoBHS NOTEpPb KaapoB

100%
1 —_—

-
MOTEPH - X]%

90%
2 e

-——
IOTEPH - Xz%

L ]
Noe nonerTkn

Xl%, Xz% — MOTEPH MPH COOTBETCTBYIOLICH HATPY3Ke

PucyHok 10.19. AHanus yposHs nomepes Kadpos

IMpumeuanue. AHann3 ypoBHS NOTepPb KaJApPOB HEOOXOAMM [1Jisl IPOBEPKU CITIOCOOHOCTH CeTH
noAepskKMBaTh MPUIOXKEeHMSI, KOTOpble paboTalOT B peajbHOM BpeMeHM (6€3 BO3MOXKHOCTHU
TTIOBTOPHOJ Tepeaun), TakK Kak O0JIbIIONM MPOIEHT IMOTEPDh KaJAPOB MPUBEAET K YXYAIIEHNUIO
KauecTBa cepBuca. JJaHHbI TECT MO3BOJISIET PACCUUTATh MPOLIEHT KapOB, KOTOpbIe He ObLIn
repeaHbl CeTEBbIM 3JIeMEHTOM IIPU MOCTOSIHHOM Harpyske M3-3a HeJOCTaTKa alllapaTHbIX
pecypcos.

[Ipy aHanu3e ypoBHS noOTepb KaapoB Ha Bxoxd DUT Ha 3a7aHHOV HayaJbHOM CKOPOCTU
MOChIIAeTCSI HEKOTOpPOe KOJIMUeCTBO KaApoB (input count) M MOACUYUTHIBAETCSI KOJIMUYECTBO
MakeToB, npuilenmmux ¢ BeixogHoro nopra DUT (output count). VcribiTaHUS TOBTOPSIOT,
yYMeHbIIIasi CKOPOCTh TE€CTOBOIO MOTOKA [0 3aJaHHOIO KOHEUHOro 3HadyeHMs, IMOoKa B JIBYX
MOTBITKAX TIOApsA He OyaeT IOTepsSTHO HUM OJHOTO Kajapa. YpoBeHb IIOTepbh KaJipoB
paccuMThIBaeTcs 1o ¢popMmyie:

100 X (input count — output count)

(input count)
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10.3.4. AHanu3 npeaenbHOM HarpysKu

[Ia4Ka KaJgpoB
(| |
| |
| Kaap notepsH

KOJI-BO K4IpOB B IMAYKe
VYMEHBIIACTCSL

) B
.

MOTeph HET

B am Vil
SN

R

L7
No onbITKH

PucyHok 10.20. AHanu3s npedensHoli Ha2py3Ku

Ilpumeuanue. AHanu3 T1peleNbHOM HArpy3Ku II03BOJISIET OLIEHUTH BpeMs, B TeueHue
KOTOPOT'0 YCTPOMCTBO CIIPABJISIETCSI C MAKCUMMAJIbHO Harpy3KoJi.

[Ipu aHanm3e npepenbHOI Harpy3kyu Ha Bxon DUT oTchuiarOTCsl Kagpsl C 3aJaHHOM (MU
TIOJTyYeHHOJ B pe3yJibTaTe TecTa «[IpoIrycKkHast ClIoCOOHOCTh») CKOPOCTHIO U ITOICUMTHIBAETCS
KonnyecTBO mnaketoB ¢ Bbixoma DUT. Ecaum OHO OKa3biBaeTCs pPaBHBIM KOJUYECTBY
OTIIPaBJIEHHbIX KaZpPOB, TO TECT 3aKaHUMBaeTCs. EC/ii ke KO/JIM4YeCTBO MMaKeTOB Ha BBIXOE
DUT meHblile yncia OTIIPABIEHHBIX, TO BpeMsl YMEHbIIAeTCs U TeCT IIOBTOPSIETCS.
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10.4.Y.1564

OcHOBHOI1 3amaueil mpu TectupoBaHum Ethernet-ceteit sBisieTcss oIpeneeHNne
COOTBETCTBMSI TIPENOCTaBJSIEMbIX YCIYT (Hampumep, Bupeo, TeaeGoHMUM, 3IEKTPOHHOI
MOYThI, OHJIAH-UTP U T.[.) XapaKTepUCTUKAM, KOTOpbl€ OTOBapMBAKOTCS B COIJIAIIEHUU
00 ypoBHe obcaykuBanHusi (SLA — Service Level Agreement) Mekmy oriepaTopaMy CBSI3U
" KineHTaMu. Ha mepBom MecTe CTOSIT BOITPOChI 0OecrieyeHys TapaHTMPOBAHHOTO KauecTBa
oocayskmBanus (QoS — Quality of Service), KoTopoe xapakTepu3yeTcsl pasIMUYHBIMU
rokasareysimu (cM. paspen 10.4.1). B HacTosiee Bpems CyIeCTBYeT JiBe OCHOBHbIE METOAUKMA
17151 oueHKM 3Tux napameTpoB — RFC 2544 [1] u ITU-T Y.1564 [5] (cpaBHeHMe MeTOAMK
npuseneHo B paspeie 10.4.2).

10.4.1. Noka3aTenu KayecTea

OcHOBHbIe TMOKasaTeaM KadecTBa MpemocTtasisieMoro cepsucal!! (SAC — Service
Acceptance Criteria):

1. FTD (Frame Transfer Delay) — 3agepskka pacipocTpaHeHMsI KaJpOB.

2. FDV (Frame Delay Variation) — oTK/IOHeHMe 3a7ep>KKM pacIpoCTpaHeHUsT KaJpOB.

3. FLR (Frame Loss Ratio) — ypoBeHb 1moTepb KaJipoB.

4. CIR (Committed Information Rate) — rapaHTupoBaHHasI IPOITYCKHAsI CITIOCOOHOCTb JIJIST
cepsuca.

5. EIR (Excess Information Rate) — makcumasnbHo goryctuMoe npebiiiieHne CIR.

6. M-dakTop — MaKCMMaJIbHO AOITyCTUMOe npeBbiiiieHre BeanumHbl CIR+EIR.
10.4.2. CpaBHeHue RFC 2544 u ITU-T Y.1564

Metoguka RFC 2544 6buta cos3maHa st TECTUPOBAHMUSI  MaKCUMAaIbHOM
MIPOU3BOIUTEILHOCTI CETEBOTO 00OPYIOBAHMS U IOAXOOUT IJIsSI OLIEHKM 3TOTO IapamMeTpa
B CJlyyae OT[AEe/NbHOTO KaHaja miu ycTpolictBa. Ho ¢ mosiBneHMeM B KaHajlaxX Pas/IMUHBIX
CIYKO, paboTalonx OJHOBPEMEHHO, BBISIBUIICS PSI HeJIOCTATKOB METOIVKM.

Pexkomenpariust ITU-T Y.1564 yuuThIBaeT OSTM HEOOCTAaTKM U OPMEHTUpPOBAHA
Ha TeCTMPOBAHME MYJIbTUCEPBUCHBIX CeTel, II03BOJISISI IIPOBECTM OBICTPYIO OLIEHKY
COOTBETCTBUS ceTu TpeboBaHMSIM SLA.

[TapameTp RFC 2544 ITU-T Y.1564
N3mepenune FTD v v
M3mepenune FDV!? — N
M3mepenue FLR N N

AHanus OLHOBPEMEHHO | — v

PaboThl HECKOJIBKUX CITY3KO

I TepMMUHBI «yCITyTa», «CITysKOa» U «CEPBUC» B TAHHOM OMMUCAHUMA SIBJITIOTCS CMHOHMMAaMMU.
12 Bennuuua FDV saBnsieTcsl KiaioueBbIM mapamMeTrpoM st VoIP/IPTV UM MCIOIb3yeTcsl TIPUM HACTPOIiKe
oybepusannm Tpaduka.
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[TapameTp RFC 2544 ITU-TY.1564

Bpems TecTupoBaHus s ipoBepku Ins ipoBeieHUs TeCTa
cooTBeTcTBUS SLA KOHUrypauum ogHom
TpebyeTcst MPOBECTU yCJIyTU TpebyeTcs He 6oiee
10CJIeJ0BATEIbHOCTD 6 MUHYT. [IJINTE/IbHOCTD
TMOBTOPSIOIIVXCS TECTOB. TecTa MPOU3BOAUTETbHOCTU
B cBsI3U € 9TUM MOXKeT ObITh 3a/IaHa
TeCTUPOBAHME MOKET OT HECKOJIbKUX CEKYH[]
3aHSTh IPOJO/DKUTEIbHOE 10 HECKOJIBKUX CYTOK.
BpeMmsl.

TakuMm 00pa3oM, TecTMpoOBaHME II0 peKoMeHmauuu Y.1564 m03BOJIsSIET OZHO3HAYHO
OIpeJleIUTh COOTBETCTBME KaHasla lapaMeTpam, 3asiBJeHHbIM B SLA, a Takke CylieCTBEHHO
COKpaTUTh BpeMEHHbIe 3aTpaThl Ha aHAJM3 3@ CYET OJHOBPEMEHHONM OIIEHKM HEeCKOJIbKUX
CITYKO.

10.4.3. Tectbl KOHDUIYypaLun

TecTbl KOHDUTYpaIMM COCTOST U3 TPEX He3aBUcKUMbIX TecToB — CIR, EIR u Traffic Policing.
C ¥X MOMOIIBIO KXKAbIN CEPBUC IPOBEPSIETCS HA COOTBETCTBME 3alaHHBIM ITapameTpam SAC,
a Takke OIeHMBAETCSI, OCTAETCS JIM MPOITYCKHASI CITOCOOHOCTh B YCTAHOBJIEHHBIX ITpejesiax
TIpY yBeJIMUYEeHUM Harpys3ku. lleqb — ybemuThCsI B TOM, UTO HACTPOVKM CETU TO3BOJISIIOT
KOKOOMY  CcepBUCY paboTaThb  OTHeAbHO OT  JPYIrMX CIYKO € 3asBJIeHHO¥
MPOU3BOAUTENBLHOCTbIO. [IpM TipoBeleHMM [OAHHBIX TECTOB CEPBUCHI IPOBEPSIIOTCS
110 ouepeau, 1151 OLleHKM OJHOBpPeMeHHOI paboThl MIpUMeHSIeTCS TeCT ITPOM3BOAUTETbHOCTU
(cMm. paspen 10.4.4).

10.4.3.1. Tect CIR

Tect CIR ucmonb3yeTcs st IPOBEPKU TOTO, YTO MPU Mepenave NAaHHBIX C HArpy3Kou
Ha ypoBHe CIR mokasaTenu kauecTBa HaxXOISTCSl B Mpenesax, yCTaHOBIeHHbIX SLA. B xone
IAHHOTO TeCTa M3MepPSIOTCS OCHOBHBIE TTOKa3aTean Kavyecrsa Kaxaoro cepsuca (FTD, FDV,
FLR), rmocyie yero 3T 3HaueHMsI CPAaBHMUBAIOTCS € 3aJaHHbIMM napametrpamMmu SAC.

[Tpubop MO3BOJISIET 38/1aBaTh KOJIMUYECTBO IIAr0B 11 IPOBeIeHMs TeCTUPOBaHMs: 1 mar —
tecT CIR 6ymeT mpoBenén rmpu 100 % Harpyske; 2 mara — Tect OyJeT IPOBeIEH B /IBa JTala:
501 100 % oT 3a;aHHO HATPy3KM; 3 I11ara — TecT OyAeT mpoBeaéH B Tpu tamna: 50, 751 100 %
OT 3aJlaHHOI Harpys3ku; 4 1ara — TecT 6yneT MpoBeAEH B yeTbipe 3Tana: 25, 50, 75 n 100 %
OT 3aJlaHHOM HAarpy3Ku.
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MponyckHas
cnocobHocTb

OIR Eai s s s i o o’ w a  Tem

075X CIR: |ovvonmeens

05xCIR |......

0.25xCIR TBECT C'R§

war 1 war 2 war 3 war 4
warun

10.4.3.2. TecT EIR

Tect EIR cry>KUT 1J1s1 IPOBEPKU TOTO, YTO IPU Iepefayde NaHHBIX C HATPY3KOM Ha YPOBHE
CIR+EIR pe3ynbTHpyOIIasi TPOMyCKHast CITIOCOOHOCTD J1JIsI KakAOTO CepByUca He MpeBbIliaeT
IOIyCTMMOe 3HaueHue u HaxoauTcs B rpepenax oT CIR (c yuéTom 3aaHHOTO YPOBHS ITIOTEPD
kaapoB) no CIR+EIR: CIRx(1-FLR) < IR < CIR+EIR. BemnumnHa norepp KaapoB (FLR)

YCTaHABJ/IMBAETCA I10/Ib30BAaTEIE€M.

Ipumeuanue. Pexxum «colour-aware» (BO3MOXXHOCTb ITOMeUYaTh IIBETOM IiepefaBaeMble
KaJZipbl) He MOAAepP>KMBAETCS.

MponyckHas
cnocobHocTb

CREIR |m e e e m e e e e e oy = = = = =
CRL e e e e = ____JEEEE! _____

CRX(1-FLR) f= = = = = = = J = = 177/ .

. TecT EIR

Tect CIR tecTt CIR Tect CIR  Tect CIR
war 1 war 2 war 3 war 4 warum

10.4.3.3. Tecr Traffic Policing

Tect Traffic Policing mcnonb3yeTcss mjisi IpoBepKU TOro, YTO IIpU Ilepefayve MTaHHbIX
C Harpy3Koii, TpeBbIlIalollelf paspelleéHHyIo i cepBuca, CeThb OyIeT OTpaHMUMBATh €ro
T10JI0CY IpoItycKaHus. Harpyska [ 3TOro Tecra, ycTaHaB/I/Baemas I10/1b30BaTesleM, J0/DKHA
nipeBbiiaTh ypoBeHb CIR+EIR.
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MponyckHan
cnoco6HocTL A

Traf. Pol. (L2) |=

CIR+EIR+M |
CIR+ER |-

CR L
CIRx(1-FLR) |-

TecT
Traffic
Policing

Tect CIR  tect CIR tect CIR tect CIR  tect EIR
war 1 war 2 war 3 war 4 waru

10.4.4. Tect npousBOAUTENIBHOCTH

TecT MPOM3BOAUTEILHOCTM MCIIOAb3YeTCSI IJIS OLIEHKM OJHOBPEMEHHOJ paboThl BCEX
cepBucoB. IIpu mpoBemeHMM TeCTa BBIMOJHSIETCS Ilepedadya MTAaHHBIX MJISI BCeX CIIYXKO
OIHOBPEMEHHO C Harpy3koi Ha ypoBHe CIR u rpoBepsitoTcs 3HaYueHMs [ToKa3aTesiei KauecTsa
IJISI KaXOOTro cepBuca. ENVHCTBEHHON HACTPOMKOM TecCTa SBJISIETCS €ro IJIUTEe/IbHOCTD,
KOTOpAasi MOKET COCTABJISITb OT HECKOJIbKUX MUHYT [10 4-X THE.

10.4.5. M-dakTop

IIpu mpoBemenun Tecta Traffic Policing B pesynbraTe Oydepusanyum B HEKOTOpPbIE
MOMEHTbI BpeMeHM Ha IMpuémMe oKasbiBaeTcsl 60/bliie JaHHBIX, YeM OTBeJIeHO /ISl CepBuca.
OTO SIB/ISIETCSI 0COOEHHOCTHIO, a He cboeM B pabore ceTu. UTOOBI yuecTb 3Ty OCOOEHHOCTD,
BITU-T Y.1564 wucmonb3yercs M-dakTop — MaKCMMAaJabHO OOITYCTMMOE TIIpEBLIIIeHE
BesimunHbl CIR+EIR (cm. ITU-T Y.1564 n. C.2 pasg. 8.1.2).

10.4.6. Anroput™ usmepenmsa FTD

[ns usmepeHus 3amepxkku pacripoctpaHenus kanpos (FTD) BBINOMHSIOTCS Clienyrolye
IeCcTBUS:

1. Ha nepeparolieii CTOpOHe B KaXKbIl IMaKeT BCTABJISIETCS BpeMeHHast meTka (Ta).

2. Ha mpuéMHOI1 CTOpOHe 3alMChIBaeTCsl 3HaUeHMe BpeMeHM IMpPUEMa naketa ¢ MeTKOM
(Th).
3. BerumcisieTcst 3aJiepskka mpoxoxkaeHust rmakera B cetu: Tb — Ta.

IMpumeuanue. TIpUEMHUKOM U TlepeJaTUMKOM A0JIKeH ObITh OJIMH U TOT 3Ke MPuoop Win aBa
npubopa, CMHXPOHU3MPOBAHHBIX 10 TPOTOKOTY PTP.

4. OuUKCUPYIOTCS TpU 3HAueHUs 3amepkku — MuHuMaabHoe (FTD min), cpenHee
(FTD_avg) n makcumanbHoe (FTD max). CpegHee 3HaueHue 3aZep>KKM BbIUMCIISIETCS
KaK CyMMa 3aZlep>KeK [Jisl BCeX IMPUHSIThIX MaKeTOB, MOAe/IeHHass Ha KOJIMYeCTBO
TIPUHSATBIX ITAKETOB.
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OTU 3HAYEHMSI OTOOPAsKAIOTCS B pe3y/IbTaTaxX TecTa MPOM3BOAUTEIbHOCTY AJISI K&K OO
cepBuca. [IjI1 CBOJHOTO TeCcTa IPOMU3BOAUTEILHOCTM ¥ TECTOB KOHQGUTypammu
BBIBOJISITCSI CpeIHVE 3HAUEHMS.

10.4.7. Anroput™m usmepenus FDV

OTk/IOHeHMe  3alep>KKu  pacrnpocrpaHeHusi kaapoB (FDV) B cooTrBeTCcTBUM
¢ pekomeHnpaiueii ITU-T Y.1563 [7] usmepsiercs 1o dopmyse: FDV = FTD - FTD_min.

Hampumep, ecau ObUIM M3MepeHbl 3HAUeHUS] 3aAepKKM paclpoCcTpaHEHMs] KaJpoB:
FTD min = 1.5, FTD avg = 2.5, FTD max = 5.5, To 3HaueHusi FDV 6yayT ciemyonmmu:
FDV_min =0, FDV_avg = 1.0, FDV_max = 4.0.

OTU BeJIMUYMHBI OTOOPAKAIOTCS B pe3y/bTaTax TeCTa IMPOMU3BOAUTENbHOCTY IJIST KaXKIOTO
cepBuca. [Ijs1 CBOJHOTO TecTa MPOU3BOAUTENbHOCTM M TEeCTOB KOHGUTYpalMyM BbIBOISITCS
cpenHue 3HaUeHMS.
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10.5. BERT

BERT (Bit Error Rate Test) — TecT, IO3BOJISIIONIMIT OMpeneNuTb OCHOBHOM OUTOBBIN
roKasaTeb KauecTBa KaHajma — «bit error rate» (ko3dduiimeHT OGUTOBBIX OIIMOOK), T.e.
OTHOIIIEHME YMCIa OMMOOUHBIX OGUT K OOIeMy KOJMYECTBY IepemaHHbIX OMT. M3BecTHast
Ha MMPMEMHOM ¥ TIlepefdalolieM KOHIle OMHapHas T0C/Aeq0BaTeIbHOCTh ITOMEIaeTCsI
B Ethernet-kaap, KoTOpblii mepemaércsi B (duandeckyi cpeny. Ha mNpuMéMHOM KOHIlEe
10oC/Ieq0BaTeIbHOCTh CPAaBHUBAETCSI C MCXOMHOM, M BBIUMCISIETCSI KOIGPUIMEHT OMTOBBIX
omm6ok. JInsa moaknoueHus K TDM-ceTu uCIonb3yeTcss KOHBepTep MHTepdeiicoB, KOTOPI
OCYIIIeCTB/sIeT TIpeobpa3oBaHme Tpadmka mnakeTHoit cetu (Ethernet) B Tpaduk,
nepenaBaembliii B TDM-ceTsx.

TecTupoBaHMe MOKET OBITh PEaM30BAaHO Ha YETHIPEX YPOBHSIX Momesn OSI:

1. Ha ¢usuyeckoMm ypoBHe [OaHHble OTIIPAB/SIIOTCS YaCTSIMM C OIpee€HHBIM
MexxkanpoBbeIM uHTepBaaoM (IFG — Interframe Gap). B aTom ciiyuae TecTupoBaHue
npoBoauTcs ¢ mopra A (B) Ha mopt B (A) (cm. puc. 10.25) maM UCIIONb3yeTcst
dyukius «Ilneiid» (cm. puc. 10.26).

TectoBas KoHTp. TecToBad KoHTp.
nocnegoBaTenbHOCTb | CyMMa |IFG| nocnefoBaTeNbHOCTb | cyMMa

PucyHok 10.21. Kadp ¢usudeckozo yposHs

2. HakaHa/ibHOM ypOBHE K TaHHBIM JT00aBiisieTcs: Ethernet-3aromoBok, 4To I03BOJISIET
repefaTb TeCTOBble IIaKeTbl Yepe3 CeTh, KOTOpas COOEePXUT YCTPOICTBA,
paboraloiiye Ha BTOpoM ypoBHe mozaenn OSI — Hampumep, ceTeBoii KOMMYTaTOpP
(switch). Criocob6sl TOAK/IIOUEHNST K TeCTUPYyeMOit ceTu mokaszaHbl Ha puc. 10.27,
10.28, 10.29.

MAC TecToBas KoHTp.
3arosioBoK | MocneaoBaTenbHOCTb | CyMMa

PucyHok 10.22. Kadp KaHanbHo20 ypoeHs

3. Ha ceTeBOM ypOBHe IaHHble moMelaiTcs B [P-maker, a 3atem — B Ethernet-kazp.
OTO II03BOJIIEeT MepedaTh TeCTOBble IaKeTbl 4epe3 CeTb, KOTOpasi COMEP>KUT
yCTpoOiicTBa, paboTaloliye Ha KaHaJbHOM U CETeBOM YPOBHSIX — HaIlpuMep,
CceTeBO¥ KOMMYTAaTOp, MapupyTusaTop (router). Crroco6bl IMOAK/IIOYEHMS TIpubopa
K TeCTUPYeMO¥ ceTu nmokasaHbl Ha puc. 10.27, 10.28, 10.29.

MAC IP TecToBas KoHTp.
3arofIoBOK | 3arofIoBOK |Moc/iefoBaTeslbHOCTb | CyMMa

PucyHok 10.23. Kadp cemesozo yposHs

4. Ha TpancrnopTHoM ypoBHe opmupyetcst Ethernet-kaap, cogepskamuii IP- u UDP-
3arojiIOBOK, UTO IIO3BOJIIeT  [epefaTh TeCTOBYIO  IIOCAeN0BaTelbHOCTh

66



C UCITOJTb30BaHMEM TPAHCIIOPTHBIX POTOKOJIOB. CIIOCOOBI MOAKIIOUEeHMS Tpubopa
K TeCTUPyeMOJi ceTu nmokasaHbl Ha puc. 10.27, 10.28, 10.29.

MAC IP UDP TecToBas KoHTp.
3arosioBOK| 3aro/1IoBoOK | 3arofioBoK | nocnenoBaTtes/ibHOCTb| CyMMa

PucyHok 10.24. Kadp mpaHcnopmHo20 ypogHs

s TeCTMpOBaHMSI MOXHO MCIIOJb30BaTh JIIOOYI0O M3  TOCIeg0BaTelbHOCTE,
nepeunciaeHHbIX B Tabauiie 10.1, a Takke moyib3oBaTenbckyio uau CRTP.

Tabnuya 10.1. Tecmossie nocnedosamensHocmu, coomeemcemsyrowue pekomeHdayuu ITU-T 0.150 [8]

Twun nocnenoBaTeIbHOCTU PexomeHayemoe IpuMeHeHye

2ell-1 Iyig onpepeneHus OMIMOOK M IKUTTepa (IIpy mepegayde
DAHHBIX IO KaHaZy CBSI3UM CO CKOpPOCTbIO 64 KOUT/C
1 64xN KouTt/c, rme N — 11e/10€ 4mciIo).

2el5-1 Iist ompeneneHusl OMIMOOK M KUTTepa (IIpy Iepenaye
IaHHBIX 10 JIMHUM CBSI3YU CO CKOPOCThIO 1544, 2048, 6312,
8448, 32064 1 44736 K6UT/C).

2e20-1 s ompeneneHust omubOK (Mpu Ilepeaaye IO KaHATY
CBSI3M CO CKOPOCThIO He 6osiee 71 KOUT/C).
2e23-1 Ist ompeneneHusl OMMOOK U IKUTTepa (IIpU mepemave

OAHHBIX 10 JIMHUM CBSI3M CO CKOpPOCTbIO 34368
n 139264 kout/c).

2e29-1, 2e31-1 Inst ompenmeneHMs OIIMOOK IIpU Ilepemadye TAaHHBIX
Ha BBICOKMX CKOPOCTSX (6osee 139264 KOuUT/C).

10.5.1. BapuaHTbl nopknoveHus

(husmgeckas cpena (xabenn)

3‘ " mopt A(B) > /

/ nopt A(B) < ]
i

PucyHok 10.25. TecmuposaHue Ha ¢u3u4deckom ypogHe (sapuaHm 1)
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PucyHok 10.26. TecmuposaHue Ha Gu3U4ecKoM yposHe (8apuaHm 2)

navKa KaJpoB T~
s ] //Ethemet CBQ N o
nDpT AB) — \ SWiEch/’ — //\'-f_—, H;g:;%‘;%i%la _’< TDM-ceTh D neiidy
w El:l S - —
_,\_%__J

S o o
- IIaKeT ¢ OIIMOKOHM B TECTOBOM I10OCIIE10BATEILHOCTH

PucyHok 10.27. TecmupoeaHue Ha KAHATbHOM/CemesoM yposHe (sapuaHm 1)

rayka KaJpoB

Il Ethernet-ceTn

nopt A(B) >

L]

e e
B0 e
& L e

REARY

‘Z — MAakKeT ¢ OMMOKOIN B TECTOBOM MOCIEN0BATEIEHOCTH

PucyHok 10.28. TecmuposaHue HaG KAHANbHOM/CemesoM ypoeHe (8apuaHm 2)

‘ Ina4yKa Kaapos

OO0
e Ay > e = < i
DOXO]

E — MAKeT ¢ OIMOKOH B TECTOBOI I0OCIEI0BATEILHOCTH

PucyHok 10.29. TecmuposaHue Ha KaHA/bHOM/cemMe8oM ypogHe (8apuaHm 3)
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10.6. MNakeTHbIN pXKUTTEP

BaskHoii 3amaueit ipu TectupoBanuu Ethernet-cereit siBsieTcs onpemeneHne IMakKeTHOTO
mxurrepas. B coorBerctBum ¢ meronukoit RFC 4689 [9], makeTHbII IXUTTep — 3TO
abCoMIIOTHASI PA3HOCTb 3aJepsKeK PacIpOCTPAHEHMSI ABYX II0C/IeIOBATEIbHO HPUHITHIX
[IaKeTOB, MPUHALJEXAIMX OSHOMY ITIOTOKY AAHHBIX. OTOT IIapaMeTp MCIIOJb3YeTCS [JIs
OIIeHKM BO3MOXXHOCTY CeTU MepeaaBaTh YyBCTBUTENbHBIN K 3a7epskkaM TpaduK, TaKoi, KaK
BUJIE0 WJIN PEeUb.

10.6.1. TecTOBbII NOTOK

OyHKIMSA TeHepalyM TECTOBOrO IIOTOKA IIPUMEHSIETCS IIPU M3MEepEeHUM ITaKeTHOro
IxkuTTepa. CylecTByeT BO3MOKHOCTb reHepaluy TeCTOBOIO ITOTOKA M M3MepeHMsI IaKeTHOTO
IKUTTEpa HAa ogHOM mopTty (puc. 10.30), a TakKke reHepaluy TECTOBOI'O IMOTOKA HA OJHOM
IIOPTY M M3MepeHMs IMaKeTHOro MmKuTTepa Ha aApyroMm (puc. 10.31), mpuuém moprt npuema
MOSKEeT pacIiojaraThCst Ha yaajéHHoM mpubope (puc. 10.32).

réHepanus TCCTOBOro MOTOKa

| /,7.// -
H:pT A(B) (\\ NUT / ). D nuieid

-

I
| onpe/ieNienue JUKUTTepa

PucyHok 10.30. U3mepeHue dxummepa. Cxema 1

reHepanys TCCTOBOI'O IIOTOKA

|
I I
* . S~—
nopr B(A) // \
( NUT ' )umeii
N /
nopt A(B) \ J
+ 7/\\ ,_//ki)
| onpeesIeHHue JUKMTTEpa

PucyHok 10.31. U3mepeHue Oxummepa. Cxema 2

13 B 6a30By10 KOHMDUTYpalNIio He BXOIUT. JIOCTYITHO TP HOMOTHUTEILHOM 3aKase omiuu «ET]T».
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PucyHok 10.32. U3meperue dxummepa. Cxema 3



10.7. TectoBbIE AAHHbIE

TecT «TecTOBbIE HAaHHBIE» ITO3BOJISIET U3MEPUTH KOJNYECTBO IEepeIaHHbIX U MPUHSITHIX
IAHHBIX, @ TaKKe MPOAO/DKUTEIbHOCTh CeaHCa Mepenauyy B COOTBETCTBUM C MHPUKA30M
MunkomcBsi3u Poccum N2277.

[y M3MepeHus KOJMUeCTBa IepeJaHHbIX U IMPUHATHIX JaHHBIX MPUOOP MOJKIIOUYAETCS
K TeCTUPYEMOMY YCTPOWCTBY M BBITNIOJIHSIETCSI reHepalysl 3aJaHHOTO KOJIMUeCTBa I1aKeTOB
mau 6aiToB. I aHamM3a paboThl TECTUPYEMOTO YCTPOICTBA KOIMUECTBO MaKeTOB 1 6ATOB,
3a(uKkcpoBaHHOE MPMOOPOM, CPABHMBAETCS C TOKA3aHUSIMM TECTUPYEMOTO YCTPOIICTBA.

Jy1st M3smepeHus MPOAO/DKUTEIbHOCTY CceaHca Mepenaun JaHHBIX IIPUOOP MOAK/II0YAeTCS
K TeCTUPYEMOMY YCTPOWCTBY M BBIIOJHSIETCSI TeHepaliMsl JaHHbIX B TeueHMe 3aJaHHOIO
BpeMeHu. [Ijiss aHanauM3a PabOThl TECTUPYEMOIrO YCTPOICTBA 3aJaHHAsl OJIUTEIbHOCTD
reHepalyy CpaBHMBAETCS C IOKa3aHUSIMM TeCTUPYeMOTO YCTPOIICTBA.

10.7.1. TunoBas cxeMa BK/IOYEHUSA

TECTUPYEMOE

YCTPOUCTBO

PucyHok 10.33. Tunosas cxema nodkarodeHus 05 nposedeHus mecma « Tecmogsie OaHHbIE

10.7.2. NopapoK n3MepeHUsi KONUYECTBa NEPeAAHHbIX U MPUHATBIX AaHHbIX

1. TMoaxmouuTh IPUOOP MO cxeme, IIpeacTaBJIeHHOoM Ha puc. 10.33.

2. Yb6enutbcs, uTO B MeHIO «HacTpoiiku» = «YCTaHOBKM Ipubopa» = «Omuym»
B cucke npucytcTByeT onuus «KETDATA».

[IepeiiTu B MmeHI0 «I3MepeHusi» = «TecToBbIe aHHbIe» = «HaCcTpoKm».

4. B nyHkre MeH0O «[lopT mnpuéma» yKasaTb IIOPT MJjisI M[OpUEMA JAHHBIX
OT TECTUPYEMOTO YCTPOICTBA.

5. TlepeiiT B MeHIO «TeCTOBBII MTOTOK».

6. B myHkre MmeHIo «[lopT Imepemaum» BbIOpPATh IOPT IJIsI Tepemadyy TaHHBIX
Ha TeCcTUpyeMoe YCTPOICTBO.

7. B myHkTe MeHI0 «OrpaHuueHne» BhIOPATh «I10 OaiiTaM» MM «I10 ITaKeTaM».

8. B myHkTe MeHI0 «Koj-Bo 06aiiT» mim «KoJji-BO ITaKeTOB» 3aJaTh HE0OXOAMMOe
KOJIMYECTBO 6aiITOB M/IM TIAKETOB JIJIsSI TeHepaIv.
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9. IlepeiiTu B MEeHIO «3arojI0OBOK» U BBITIOJIHUTb HACTPOIKY 3arojI0BKa.

10. BepHyTbCs B MeHIO «TecToBbIe JaHHbIe» 1 HaxaThb «CtapT» ( 7).

10.7.3. NMopapok usmMmepeHUs NPOAO/HKMTENIbHOCTU CEAHCA NepeaaYu AaHHbIX

1. TlogkmouuTh MPMOOP IO cXeMe, IpeACcTaBIeHHO Ha puc. 10.33.

2. Yb6emnutbcs, uTO B MeHIO «HacTpoiiku» = «YCTaHOBKM Ipubopa» = «Omuym»
B CIiMCKe npucyTcTByeT onuys «<ETDATA».

3. Ilepeiitu B MeHI0 «V3mepeHus» = «TecToBble maHHbIe» = «HaCTpOIKM».

4. B mnyHkre MeHW «IlopT mnpuéma» yKazaTb IOPT [MOJIs1 TIpUéMa TAaHHBIX
OT TeCTUPYEeMOTO YCTPOMCTBA.

5. TlepeitiTu B MeHIO «TeCTOBBIN ITIOTOK».

6. B myHkTe MeHio «[lopT Tmepepaum» BbIOpPaTh IOPT [Jis1 Tepenauyu JaHHbBIX
Ha TecTMpyeMoe yCTPOICTBO.

7. B nyHKTe MeHI0 «OrpaHnuyeHme» BbIOPATh <110 BpEMEHN».
8. B nyHKTe MeHI0 «/[JIUTe/IbHOCTb» 3aaTh IJIUTEIbLHOCTb reHepalyn.
9. IlepeiiTy B MeHIO «3aroJIOBOK» ¥ BBIIIOJTHUTb HACTPOMKY 3aroj0BKa.

10. BepHyTbCs B MeHIO «TecToBbIe JaHHble» 1 HaxkaTh «CtapT» ( ©' ).

72



10.8. Tect BpeMeHu

«TecT BpeMeHN» MO3BOJISIET U3MEPUTDb PACXOXKAEHNME KA BpeEMEHU B CETSIX OIepaTOpOB
CBSI3M OTHOCMUTEJIbHO HAllMOHA/JIbHOI IIKaabl BpemeHu Poccuiickoin ®enepanyum UTC (SU)
B COOTBETCTBUM C IpUKa30oM MuHKomcBs3u Poccum N2277.

Pe3ysibTaThl TeCTa MOKAa3bIBaIOT, HA CKOJILKO BpeMs Ha TeCTUPYEeMOM CepBepe OT/INYaeTCs
OT BpeMeHU Ha OIIOPHOM (3TaJIOHHOM) CepBepe.

B xome TecTa ompenensioTCS 3HAuUeHMsS BpeMeHM IJjis1 OMmopHOro cepBepa («Ref»)
u TectTupyemoro cepsepa («Test»). a8 MMHMMAJIbHOTO, CpeJHEro U MaKCUMaJIbHOr'O
3HAUEeHMI BBIUMCIISIETCS pacxoskaeHne mikan Bpemenn («Diff») mo dopmyie: «Diff=Test-Ref».

[IpoBepKy paboThI ceEpBepPa MOKHO BBIMIOIHSTH 110 TpoTokoay NTP (cm. pasmen 10.8.2) nnn
PTP (cm. pasgen 10.8.3).

10.8.1. TunoBble cxeMbl BKAOUYEHUS

Ref

ONOPHBII
cepsep

Test

TECTUPYEMBIi
cepsep

Diff=Test-Ref

PucyHok 10.34. Tunosas cxema nodknrodeHus 01 pexcuma NTP

Test

TeCTHPYEMBIH
ceprep

Ref

OIOPHBIH
cepsep

Diff=Test-Ref
Pucyrok 10.35. Tunosas cxema nookao4yeHus 05 pexcuma PTP

10.8.2. NMopapok sMepeHUa pacxoxXaeHus WwKan BpemeHu B pexxume NTP

1. TlogkmouuTh MIpMOOP 1Mo cxemMe Ha puc. 10.34.

2. Yo6emutbcsi, uTO B MeHIO «HacTpoiiku» = «YcTaHOBKM mpubopa» = «Omumm»
B cnucke npucytcTByeT onuusi «ETTIME».

3. Ilepeittu B MmeHI0 «M3mepeHus» = «Tect BpemeHn» = «HacTpoiikm».
4. B nyHKTe MeHI0 «Pexxum» BbiOpaTh «NTP».

B nynkTe MeHI0 «/IMUTeIbHOCTb» 3a5aTh BpeMsI IIPOBeIeHNs TeCTa.
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6.
7.

8.

9.

[Tepeiitu B MeH10 «HacTpoiiku NTP».

B nynkre meHw «OmnopHblii» 3amaTh IP-agpec wiamM goMeHHOe MMSI OIIOPHOTO
cepsepa.

B nynkre meHio «TecTtoBoulii» ykasaTh IP-anpec wian nomMmeHHoe uMS cepBepa, OIS
KOTOPOro TpebyeTcss M3MEPUTh PACXOKAEHMEe IIKaJ BPEMEHM OTHOCUTEIHHO
OIIOPHOTrO cepBepa.

BepHyTbca B MeHI0 «TecT BpeMeHn» 1 Haxatb «CtapT» ( © ).

10.8.3. Mopapok usMepeHUs pacxoXXAeHUS WKan BpeMeHu B pexxume PTP

N o e

[MopxkmounTh IpMbOP Mo cxeme Ha puc. 10.35.

Y6enuthcss, uTo B MeHIO «Hactpoiiku» = «YcTaHOBKM IIpubopa» = «Omnmum»
B crivcke npucyTctByeT onuus «ETTIME».

[TepeiiTu B MeHI0 «/3Mepenusi» = «TecT BpeMeHn» = «HacTpoiikm».
B myHKTe MeHI0 «Pexkum» BbIopaTh «PTP».

B myHKTe MeHI0 «[IJIMTeIbHOCTb» 3a4aTh BpeMsI IPOBeeHMs TeCTa.
[IepeiitTu B meH10 «<HacTpoiiku PTP».

B nynkTe MmeHio «CepBep» BbIOpaTb TUII cepBepa (TECTOBBIN MM OIOPHBIN),
K KOTOpOMY IMOJK/II0UEH MMOPT, YKa3aHHbBIV B MyHKTe MeHI0 «IlopT».

B nyHkTe meH10 «[TopT» BbIOpaTh APYTroit MOPT U 3a4aTh JJIs1 HETO TUII cepBepa.

B nyHKTe MeHI0 «3aZiep;KKa» yKa3aTb MeXaHU3M orpenesieHus 3aaepxkku «E2E» nan
«P2P».

10. B nyHkTe MeH10 «/lomeH» 3agaTb HoMmep PTP-nomena B coorBeTcTBUM C IEEE 1588.

11. BepHyTbcs B MeHIO «TecT BpeMeHn» 1 HaxaTb «CtapT» ( © ).
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10.9. HapyweHue ob6cnyxmBaHus

Tect HapymeHus obcaykuBauusi (Service Disruption Test) mo3BojsieT omnpenenuTb
IJIUTETBbHOCTh TIpepbIBaHMI CepByMCa B CEKYHIAX M IMaKeTax, a Takke 3a@uKCUpPOBATh IaTy
1 BpeMsI Hauajia 00pbiBa CBSI3M C CEPBUCOM.

[Tof cepBMCOM ITIOHMMAETCS ceTeBOe YCTPOICTBO ¢ PyHKIIMel ITepeHanpaBieHns Tpaduka:
nuieiid, 3epkaaupoBaHye, TPaH3UT € OpTa Ha nopT. [lox nMpepbpiBaHMeM — ITepUOJ, BpeMeHH,
B TeueHle KOTOPOTO CEPBUC MepecTaeT BhIMOMHIATh PYHKIMM epeHarnpaBieHus Tpaduka.

10.9.1. TunoBble cxeMbl BKIIOUYEHUS

BepkyT-ET BepkyT-ET
nopt A
[eHepaums
Tpaduka nopt A(B)
Cepeuc leHepauns |e— Cepeuc D wnend
M aHanu3
nopt B Tpadmka
Ananuz
Tpadmka

PucyHok 10.36. CxeMbl 8KIIOYEHUS C UCNO0/Ib308AHUEM 00H020 npubopa

BepkyT-ET 1 bepkyT-ET 2
nopt A(B) nopt A(B)
lenepaunsa [ > CepBuc — | AHanus
Tpaduka Tpaduka

PucyHok 10.37. Cxema 8KkIH04€EHUS C UCNO0/Ib308aHUEM 08yX npubopos

10.9.2. NpoBepeHune Tecta

Ils1 ipoBeieHMs TeCTa IO OJJHOM U3 CXeM, IpeacTaBJieHHbIX Ha puc. 10.36, cienyer:

1. Ilepeiitn B MeHio «Hapymienne ob6cnyskumBaHusi» = «HacTpoiiku». B IIyHKTe MeHIO
«TecToBbIIi TOTOK» BLIOPATh «BKJT» U BBIMOJHUTbh HACTPOIKY TECTOBOTO ITOTOKA B MEHIO
«HacTtpoiiku notoka».

IIpumeuanue. B myHkTe MeHI0 «OTIpaBKa» HEOOGXOAMMO BbIOpAaTh «BBIKI»: reHepalys
TECTOBOTO IIOTOKAa HAUYHETCS aBTOMATuMUeCcKM IIpM 3amycke Tecta «HapyiieHue
ob6Cy>kMBaHUS». IJINTEILHOCTh TeHepaluy He MMeeT 3HaueHus — OyIeT MCII0Ib30BaHO
3HaueHMe, yKa3aHHOe B HaCTPoiiKax Tecta «HapyiieHne o6C/Ty>KMBaHUSI».

2. [lepeiitu B MeHW0 «HapyiieHne o6cayskuBaHusi» = «HacTpoiKu» M BBITIOJIHUTD
HACTPOIKY TecTa.

3. IlepeiiTu B MeHI0 «HapyieHue 06C/Ty)KMBaHUS» M HAKaTh HA Knasumry  («CTapT»).
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E® A:1000 — B:1000 - 10:58

HapuyweHue obCcayxMBEaHWA

Max duration, us :
Min duration, us :
Avg duration. us :
Total duration, us:
PKTs :

INTs :

Unhandled INTs: 372
Elapsed time : 00:00:01

HacTponkmM

Crapt MNpepueana  Coxp,s3arp,

OO b kb

PucyHok 10.38. lpumep pe3ynemamos mecma

[Ipy HakaTMM Ha KiaBumy =

(«IIpepbiBaHMsI») BBITMIOJNIHIETCS Ilepexol] B MEHIO,
B KOTOPOM [OCTYIHBI 3amucu O mnepBbix 100 1peppiBaHMSX: [ara M BpeMs Hadalia

IIpepbiBaHVid, OJIUTEJIbBHOCTD ITPpEPbIBAHNS B MKC U ITaKeTax.

Eawm  A:1000 - B:1000 - 10:59

HapyweHue obCcnyxmveaHmA

MNpeppeaHAA
# npepoBaHAa B

Started : O7-03-2019
08:25:57, 976687669

Duration, us: 1

PkTs 1

< i

Pucyrok 10.39. Menio «[lpepbisarus»
s mpoBesieHMs TecTa 1o cxeMe Ha puc. 10.37 cinenyer:

4. Yoenutbcs, UTO Ha oboux mnpubopax bepkyT-ET ycTaHOBIeHbI OAMHAKOBble BepCUM
IporpaMMHOT0 obecrieueHus : MeHIo «bepkyT-ET. HacTpoiiku» = «YcTaHOBKYM TIpMbopa»
= «MHbopmanus».

5. Ha mpu6ope BepkyT-ET, KoTOphIit OymeT aHaMM3MpoOBaTh Tpaduk, IepeiTu B MEHIO
«Hapyiienne o6cy>kuBanusi» = «HacTpoiiku» ¥ BBIIIOJIHUTH HACTPOIKY TecTa. B myHKTe
MeHIO «TecToBbIN ITIOTOK» BbIOPATh «BBIKII».

6. Ha mpubope BepkyT-ET, KoTOpblii OymeT reHepuMpoBaTh Tpaduk, MEPEiTM B MEHIO
«HapymieHue ob6cinykuBanusi» = «HacTpoitku». B nmyHKTe MeHIO «TecTOBBIN TTOTOK»
BbIOpaTh «BKj» M BBITTOTHUTH HACTPOMKY TECTOBOTO ITOTOKAa B MeHI0 «HacTpoitku
MOTOKa». B myHKTe MeHI0 «OTIIpaBKa» BbIOPATh «BKJI».

IIpumeuanue. [I1UTENbHOCTb TeHepalyMyM TeCTOBOTO IIOTOKA [O/DKHA TMPEBbIIATH
IJUTEIbHOCTh TecTa «HapyleHue o6Cy>KMBaHUSI».
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7. Ha npubope BepkyT-ET, KoTOpBIii OymeT aHaIM3MpPOBaATh Tpaduk, IepeiT B MEHIO

F1
«HapyieHme o6Cay>kMBaHMSI» ¥ HAXKATh Ha KIaBUIITY («CtapT»).
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10.10. MNMpukas N2870

[Tpuka3 N2870 MuHMcTepcTBa 1IMGPOBOTO Pa3BUTHS, CBSI3YM ¥ MACCOBBIX KOMMYHMUKAI[MA
Poccuiickoit @emepauyin ot 19.12.2019 (manee — «IIpuKas») COnepsKUT IepedeHb U3MePEHMIA,
OTHOCSIIMXCS K cdepe TrocygapCTBEHHOTO peryauMpoBaHMs oOecrieueHusi eauHCTBA
M3MepeHMiI ¥ BBINOJHSIEMbIX TIIpU obeclieueHMM 1IeJIOCTHOCTM U  YCTOMUMUBOCTU
(YHKIMOHMPOBAHMS CETU CBSI3Y OOILEro IMOb30BaHMSI, ¥ 00513aTeIbHBIX METPOJIOTMIECKUX
TpeboBaHMIT K HUM, B TOM UMCJIe [TOKa3aTeseit TOUHOCTY M3MepeHMIA.

B IIpuka3se comepskaTcsi METPOIOTHMUECKME TPeOOBaHMS K CJIEAYIONMM ITapaMeTpaM ceTeit
riepefauy JaHHBIX:

e CpemHsIS 3a7iepiKKa rnepemaun naketoB gaHHbIX (PD - Packet delay);

e Bapualuus 3aJIepKKM repegaun rmaketoB naHHbix (PDV - Packet delay Variation);
e K03hduIMeHT roTeps naketoB naHHbIX (PL - Packet Loss);

e TIPOITyCKHAs CIIOCOOHOCTH KaHaJIa Mepeaun JaHHbIX.

Tect «IIpuka3 N2870» sIB/SIETCSI MYJbTUCEPBUCHBIM, OH MO3BOJISIET 3a4aTh 3HAYEHMS
repeuycIeHHbIX MMapaMeTpOB, COOTBETCTBYIOIIME COIJIallleH 0 00 ypoBHe OOCTY>KMBaHUS
(SLA), ¥ U3MEPUTh UX peaIbHYI0 BEIMUMHY C TOUHOCTBIO, YIOBIETBOPSIOIIE) TPeOOBAHMSIM
[Tpuka3sa. MismepeHus BBIMIOJHAIOTCI OGHOBPEMEHHO [J151 BCeX CepPBUCOB.

[ng npoBeneHus TECTUPOBAHUS MOXKHO MCIIOJb30BaTh TUIIOBbIE CX€Mbl MOAK/IIOYEHMS,
rpeAcTaB/ieHHbIe B pasmesne 9.4.5.
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11. CtpykTypa rnaBHOro MeHio

[maBHOe MeHIO MpuUOOpa COCTOUT M3 TPEX MOAMEHIO (Hajiee — MEHIO), TepeKIYeHe

MeXOy KOTOPBIMM OCYIIECTBJIACTCA IIPpM HaXXaTUM Ha KIaBUIIN

¥ (MHCTpyMeHThI), ©

1. MeHnrto «HacTpoiikm».

¥ (M3smepeHus).

EE® A:1000 — B:1000 -  14:45

HacTpoirkm
MNapamMeTp ceTH
MNapameTp WHTephercoB
YocTaHoBkKM npubopa
MNpoga
fMor

Hactpofkik  MHoTpumedT  Mamepedua

PucyHok 11.1. MeHr «Hacmpolikus

2. MeH10 «VITHCTPYMEHTbI».

3. MeHiwo «3mepeHMsI».

Ea A:1000 — B:1000 -  14:45

HMHCTpYyMeHTH

IP WHcTpyMeHTH
MNepexepat ARP
Tect kabenn

1l
TpaHzauT
LACP moHwuTOp
KoHpumr, Smart 5FP

Hactpolfki  WHoTpymedTe  MamepeHidna

PucyHok 11.2. MeHro «MIHCmpyMeHMebl»

EER A:1000 — B:1000 — 14:45

HamepeHHnA

¥.1564
BERT
MNakeTH aXUTTER
TecToBMH NOTOK
TecToBREe paHHWE
TecT BpeMeHM
CTaTUCTHEKA
HapyweHue obcAyxmBaHMWA
MNpukaz 870

Hactpofiki  MHoTpymeHTe  MamepeHun

PucyHok 11.3. MeHto «M3mepeHus»

(Hactpoiikn),
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12. Crpoka craryca

gy A:1000 - B:——— - 16:21
|

PucyHok 12.1. Cmpoka cmamyca

CTpoka cTaTyca pacIiojJiokeHa B BepxHel 4acTy SKpaHa Mpubopa U COAEpPKUT IaHHbIe
0 CJIeoyIIMX apaMeTpax (CjieBa Halpaso):

— 3apspm 6arapeu;
— HOMep TecToBoi1 KoHurypaium (cMm. pasgen 10.2.3);

— CKOpOCTh coeguHeHus1 Ajs moprta A (Hampumep, «A:1000» o3HavyaeT, YTO CKOPOCTb
coctasisger 1000 MouTt/c);

Ipumeuanue. ITlpu nopkmioueHur SFP-momynsi UBeT HAANMUCUM M3MEHUTCS C 0enoro
Ha >XEITBIN.

— TeCT, 3amyllleHHbI C MUCIOJb30BaHMeM MOpTa A («—» O3HaA4yaeT, YTO TeCTMpPOBaHMeE
B JaHHbBI/i MOMEHT He OCYILeCTBJISIETCS);

— CKOpOCTb COeIMHeHMs s rnopra B;

Ipumeuanue. ITlpu nopkmioueHun SFP-momynsi 1BeT HaANMUCUM M3MEHUTCS C 0Oenoro
Ha >KE/ITBIN.

— TeCT, 3amylleHHbIV C MCIO0JIb30BaHMEM IopTa B («—» 03HauaeT, 4TO TeCTUpPOBaHME
B JaHHbBI/i MOMEHT He OCYIIeCTBJISIETCS);

— TeKyliee BpeMs CYTOK.
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13. A66peBuatypbl TECTOB

[IpoBoayiMbIe TeCTbI 0603HAYAIOTCS B CTPOKeE cTaryca (CM. paszen 12) abbpeBuaTypaMu:

THR (throughput)

AHanu3 MpoIrycKHOV CIIOCOOHOCTHU

LAT (latency)

AHanus 3agepKKu

BTB (back-to-back)

AHanus npenenbHOI HAarpy3Ku

FRL (frame loss)

AHanu3 ypoBHSI ITOTEPb KaIPOB

LB1 (loopback layer 1)

[lIneitd Ha pusMyeckom (IIepBOM) YPOBHE

LB2 (loopback layer 2)

[lnerid Ha KaHATbHOM (BTOPOM) YPOBHE

LB3 (loopback layer 3)

[llnesid Ha ceTeBOM (TPETbEM) YPOBHE

LB4 (loopback layer 4)

[[Ineiid Ha TpaHCIIOPTHOM (UETBEPTOM) YPOBHE

BER (bit error rate test)

Omnpenenenye Ko3hduiieHTa 6MTOBBIX OIMOOK

PJ (packet jitter)

OnpeaeneHMe ITIaKEeTHOT'O IPKUTTEPA

GEN (generate)

['eHepanys TeCTOBOTO MMOTOKA

J+G (jitter + generate)

OmnpeneneHye MaKeTHOTO IKUTTEpa M reHepaiys TeCTOBOTO

TpaduKa 3amyiieHbl Ha OJJHOM ITOPTY

PTH (pass through)

Pexxum «TpaH3ut»

REM (remote)

[TopT McCI10/Ib3yeTCS OIS YOAIEHHOTO TECTUPOBAHMS

Y (Y.1564) TecTtupoBaHue 1o pekomeHgauuu Y.1564
LAC LACP moHuTOp
SDT Hapy1ieHne 06C/Ty>KMBaHMSI
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14. CocTosiHMe TeCTUPOBaHUS

B Tabnuie pesynbTaTOB OOJBIIMHCTBA TEeCTOB ecTb crtosbern «CocTtosiHMe» («CocT»),
B KOTOPOM BBIBOAUTCS MHGPOPMAIIMSI O COCTOSIHUM TecTHMpoBaHMs. OmucaHue BO3MOSKHBIX

3HAUYeHMI1 IPeICTaBJIeHO B Tab/IMIle HIDKe.

I A:1000 - B:1000 - 20:34
Tect KOHpMrypauum: cepBuc 1
# IR FTD FDV FLE CocT
MéuT/C MC MC it
Tect CIR

1 10,00 0,00 0,00 0,00 Ok
Tect CIR/EIR
Gr 11,00 0,00 0,00 0,00 Ok
Traffic peolicing
Gr 13.5%0 0,00 0,00 0,00 CGoin

CrapT < i Coxp, 3arp,

PucyHok 14.1. Pe3ynsmamesl mecma KoH@uaypayuu

«OK» TecT yCrnelHo 3aBeplieH.

«Cooit» Bo BpeMs1 TecTa MpoM30III/Ia OMIMOKa.

«OTm» TecT 6bIT OTMEHEH I10/Ib30BaTeNIEM (B IIpOLeCcCe BBHIITOJHEHMS TecTa
Obl1a HavkaTa KiaaBuina «CToI»).

«[Ipep» TecT 6bUT TpepBaH (HAIIpUMep, MPOIIAJIO COeIMHEHME C TECTUPYEMbBIM
0bopymoBaHMEM).

«H/O» TecTupoBaHMe HaAYaJioCh, OAHAKO [aHHble HaA TIPUEM elle
He TOCTYIUIN.

«<Kmy» TecT B ouepeiyt Ha BLITIOJIHEHME.

«Hact» BhIMmosiHsIeTCsl HACTpolika mpuoopa (3TO COCTOSIHME BO3HMKAET Iepef,
coctosinmem «Tect»).

«TecT» TecTupoBaHMe MIPOBOAUTCS B JAHHbBI/A MOMEHT.
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15. MeHw «HacTpoiku»

15.1. NMapameTpbl ceTn

HacTpolika ceTeBbIX mapaMeTpoB Ajs moptoB A, B m LAN BBINOJHSIETCSI B MEHIO
«3mepeHusi» = «IlapameTpsl CeTU».

—  A:1000 - B:i—— - 15:23

MNapamMeTpn CceTH

LAN
DHCF Bkn

IP appec 192,168,222,18/
Macka nogceTn 255,255,255,0

Wawz 192,168,222,101

DNS 192,168,222.101

MPLS Bwkn

A B LA

PucyHok 15.1. Merio «llapamempsi cemu»

ITpumeuanue. Ilon 3arooBKOM MeHIO «IlapameTpbl ceTu» pacIiOOXKeHa ITyCTasi CTPOKa,
B KOTOPOJi BBIBOJISITCSI COOOILEHMST O COCTOSTHUM HacTpoiiku mopta LAN (cm. pasmen 15.1.1).

[Topt Bri6bop mopTa (A, B mau LAN) 11j1s1 HaCTpOMKMA.

DHCP [Ipu BkItoueHuu 3Tovi PyHkimu IP-agpec mopra, Macka IMOJICETH,
IP-anpec mutio3a u IP-azmpec y3sia, KOTopblii comepskut 6asy DNS,
OyayT rpemocTaBiieHbl TecTepy ceppepoM DHCP aBTOMaTHMUECKH.

[P-agpec [P-agpec nopra.

Macka nmojceTu Omnpepensier, Kakast yactb [P-ampeca, ykazaHHOrO B MpeabiayiieM
IIYHKTE, OTHOCUTCS K aZipecy CeTH, a Kakasi — K aZjpecy ysJja B CeTU.

1103 [P-agpec mmro3a.

DNS IP-ampec y3/a ceTu, KOTOPbIN COmep>KUT 6a3y maHHbIX DNS.

MPLS BkitoueHne/BbIKIIIOUEHE  BO3MOXHOCTM  OTIIPaBKM  [1aKeTOB

cMeTrkamu paa noproB A um B (gna mopra LAN MPLS
He noaaepskuBaeTcst). [Ipu BbiOope 3HaYeHMs «BbIK/I» MYHKT MEHIO
«[TapameTpsl uHTEpPeEiicoB» = «MPLS» cTaHOBUTCSI HEIOCTYITHBIM
LTSI peJaKTUPOBAHMS.

Ipumeuanue. 1P-anpec nuto3a u IP-agpec y3iaa ceTu, KOTOPbIi COOepsKUT 6a3y JaHHbIX DNS,
3a[1aI0TCS HE3aBUCUMO [IJIS1 K&KIO0TO0 IopTa.
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15.1.1. Hactpoiika nopta LAN

[Tpn Hactporike nopta LAN B myCTOV CTpPOKe IOJ, 3ar0JIOBKOM MeHI0 «IlapaMeTpsl ceTn»
MOTYT OTOOpaykaThCsI CAeIYIOIIE COOOITEeHNS :

1.

«I/I,ILéT HaCTPOﬁKa>> — O3Ha4aeT, YTO BbIIIOJIHAETCA IIOIIbITKa IIPMMEHMUTDb HOBbIE

HACTPOMKM IIOPTa.

5 T T

B:—— - 17 21

MopT

CocTosHue
CropocTb
MAC apgpec

MapamMeTpw CeTH
HaéT HacTpoiika. ..

LAN

Bkn

ABTOCOI N,
Q0:21:CE:28:02:83

ABTOCOr nacoBaHue
VLAN
MFLS

A B LAM

PucyHok 15.2. CoobueHue «Moém Hacmpolka...»

2. «HeBanumHble TapamMeTpbl» — OTOOpaskaeTcs B CJiyuae BBOHA HeHENCTBUTEbHBIX
3HAYEHMI CEeTEBbIX ITAPAMETPOB.

E® A:——— - B:——— - 17 20

MNapameTpy ceTH
Hepaanansle napameTtpb!

LAN
DHCP Bwkn

IP apgpec 192,168,222 ,187
Macka nogcetn 255,255,255.,1

lawz 192,168,.222,101

DNS 192,168,222,101

MPLS Bwkn

A B LAM

PucyHok 15.3. CoobweHue «HesanudHeie napamempeil»

3. «Hert orBera. [ToBTOp...» — BBIBOAUTCS, KOT1a Ipu BKIoueHUM ¢pyHKIMu DHCP Bpems
OXXMJAaHUS OTBETA Ha 3alpOC 3HAUEHMI CeTeBbIX [IapaMeTPOB ITPEBLICUIIO AOITYCTUMYIO
BeJIMYMHY.

84



E® A:——— - B:——— - 17 20

MNapameTpy ceTH
HeTt oreeta. Moetop...
LAN
DHCF Bkn
IP agpec ©0.0.0.0
Macka nopgcetn ©O,.0,0,.0
llnwz ©0,0,0.0
DNS ©0,0.0,0
MPLS Bwkn
A B LAM

PucyHok 15.4. CoobweHue «Hem omeema. loemop...»

B wIyyae BO3HMKHOBEHMSI OIIMOOK IPM HAcTpoiike rmopta LAN Ha 5KpaH BBIBOASITCS
c/IeayIone COOOIeHMsI:

1. «Ommbka HACTPOMKM CeTM» — OTOOpaskaeTcsl TIpM IIOMBITKE IIPUMEHUTH
HeleliCTBUTeIbHbIe 3HAUEHMS CeTeBbIX ITapaMeTpPOB.

E® A:— - B:—— - 17 20

Owubka!
Ownbka HAcTpPOHKH CeTH

PucyHok 15.5. CoobueHue 06 owubke

2. «OTCyTCTBYeT coefuHeHMe» — BBIBOAMUTCS, KOTAAa 3HAUEHMSI CeTeBBbIX IMapamMeTpOB
He yzanoch 1nosyuntb 1o DHCP 3a cranzapTHOe Bpems M3-3a OTCYTCTBUSI Ha MOPTY
CoeITHeHMSI.

wm A:—— - B:——— - 17 20

Dwubika!
O0TcyTcTBYST COSAHHEHHS

PucyHok 15.6. CoobueHue 06 owubke
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15.2. NMNapameTpbl MHTEepdecoB

HacTpoiika mapameTpoB coeguHeHMs1 Ojisi moptoB A, B u LAN BBITNIOJIHSIETCSI B MEHIO
«3mepeHnnsi» = «[lapameTrpsl MHTEepGEICOB».

W A:—— - B:——— - 22353

MNapaMeTpy HMHTeppercoB

LAN

CocTtoaHme Brn
CropocTe HABTOCOMA.
MAC appec 00:21:CE:28:02:83

ABTOCOIr NacoBaHWe
VLAM
MPLS
A E LAM

PucyHok 15.7. Menro «llapamempsl uHmepgelicoss

INpumeuanue. Ilon 3aro1I0BKOM MEHIO pacliOOXKeHa IyCcTasl CTPOKa, B KOTOPOIl BO BpeMs
MpuMeHeHMs HacTpoek rmopta LAN BeIBoAMTCS coobieHne «MaeéT HacTpoiKa...».

[Topt Bri6op mopTa (A, B mau LAN) 111 HacTpOMKNA.
CocTosiHMe BoIKiTIOueHMe/BKIIIOUEHME TTIOPTA.

Ipumeuanue. BpIK/IIOUEHME HEUCIOAb3YEMOIO IMOpPTa IT03BOJISIET
5KOHOMMTD 3apsizi baTapen.

CkopocTh YcTaHOBKA CKOPOCTM Ilepenauy JaHHbIX. [Ipu BbiOOpe «ABTOCOIJL»
CTAHOBUTCSI OOCTYIHBIM NYHKT MEHK «ABTOCOTJIaCOBaHMEY.
IIpumeuanue. B cinyuae wncnonb3oBaHus SFP-mopynieit CKOpOCThb
repegadyy JaHHBIX BCETIa yCTaHaBAMBaeTcsl paBHoit 1 I'6/c.

MAC agpec MAC-agpec mnoptra (A, B wim LAN), napameTpbl KOTOpPOro
HaCTPauBawTCS.

Ipumeuanue. Tlpy HaxaTUM Ha KIaBumy ' (3aBOACKOIL)

B KauecTBe MAC-agpeca mopcrasiseTcss 3aBoackoin MAC-agpec
pubopa, yKa3aHHbIN B MeHI0 «MHDopMmanus» (cM. pa3gen 15.3.5).

ABTocornacoBanme | Ilepexond B MeHIO «ABTOCOI/IacoBaHue» (CM. puc. 15.8).
VLAN [Tepexon B MeHI0 «VLAN» (cMm. puc. 17.5).
MPLS [Tepexon B MmeH1o «MPLS. uTepdeiic A/B» (cMm. pa3gen 15.7).
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e A:—— - B:——— - 22:53

ABTOCOM NacoBaHMe

1000 M
100 Brn

1¢ Bkn

Brikn Brn

PucyHok 15.8. MeHto «Asmocoenacosarues

IJisT  yCTAaHOBKM  COeAVMHEHMSI C TeCTUpyeMbIM 0OOpyJOBaHMEM B  pexume

dBTOCOIJIaCOBAaHMSA H€06XOHMNMJ BH6paTb npegroymuTaeMbie CKOPOCTM COe€eOMHEHMI

C TTOMOIIBIO KJIaByUm  F 1 ey

"

CoenuHeHMe 6yIeT YCTaHOBIEHO TOJIBKO B TOM CJTy4yae, ec/iy Ha IMMPOTUBOIIOIOKHOM KOHIle
TaK)XKe MCIIOJb3yeTCs] aBTOCOT/IAaCOBaHMe, M KaK MUHMMYM OAHA IpeaIiounTaeMasi CKOpOCTb
coBrniagaet. CoeMHeHMe YCTAHABIMBAETCS HA MPEAIIOUMTAeMOl CKOPOCTH, MaKCUMaTbHOM

I7151 060X YCTPOMCTB.

15.2.1. Hactpoiika MPLS

MPLS., HWHTepgeinc A

MpremM

Aapec LSE: 100,100,100,100

Merka COS S5 TTL
Crer Ha nepegaqy: 40000 O 1 128
Mogoered 20,20,20,20/2080 265, 255,0

MeTki Ha npuem: | 20000 |
MNpuHuMaTe MULL: Bekn

PucyHok 15.9. Merto «MPLS. Unmepdpelic A»

[Tepenaua [Tepexon B MeHI0 «Ilepemava» (cMm. puc. 15.10).
[Tpuém [Tepexon B MeHI0 «[IpaBuia mpuémar» (cM. puc. 15.12).

Takke Ha 3KpaHe oToOpaskaiTcsi rmapameTpbl MPLS, 3amaHHbie B MeHi0 «[IpaBuia
npuema» u «Ilepemaua».
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—  A:1000 - B

[ S —
-

15:31

MNepepava

Nl Recl 192 1658.1.1

Mpaeuno Bkn

IP nogcetw 192,168.1.,0
Macka nopcetTw 255,255,.205.0

CTek MeTOK

Pucyrok 15.10. Menio «llepedayax»

Apnpec LSR [P-anpec mHTepdeiica MapuIpyTu3aTopa, OCYIIEeCTBISIONIErO
KOMMYTAIIMIO TI0 METKaM, K KOTOPOMY ITOJIK/IIOUEH ITPMOoP.

[TpaBuno Bri/iroueHne/BbIK/IIOUEHME TMIpaBuja Ha OTIIPAaBKy IIaKeTOB
B IOCETh, TapaMeTpbl KOTOPOJ 3a4al0TCSI HIKeE.

IP nopceTu [P-agpec rogceTu.

Macka nogcetu Macka nmoaceTu.

CTek MeToK [Tepexon B MeHIO «CTeK MeTOK» (cM. puc. 15.11).

[— Az 1000 - B;——— 15:28
CTek meTOK
2
Metrka 1000
MPLS CO5 ©
TTL 128
MeTrka 20000
MPLS CO5 ©
TTL 128
MeTtrka 9
MPLS CO5 ©
TTL 128
Brirn 1 2 3

PucyHok 15.11. MeHto «Cmek MemoK»

Ynciao MeTok

Bbi6op konmyecTBa MeTOK (0T 1 10 3), KOTOpoe OyaeT mo6aBieHO
B [lepeJaBaeMblil ITaKeT.

Mertka 3HaueHNue MeTKN.
MPLS COS Kiacc o6cimy>kuBaHus mmakeTa.
TTL Bpems >ku3HM 1akeTa ¢ METKOA.
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[— Az 1000 - B:— - 15%:37
MNpaBuvna npuema
Brikn
Meteka 1 ©
MeTrka 2 ©
MeTtka 3 ©
Bukn 1 2 3

PucyHok 15.12. MeHto «llpasuna npuémax»

Koi-Bo meTok

BbI160p KO/IMYECTBA METOK B IIPUMHMMAEMBbIX TTaKeTax.

MeTka 1, MeTtka 2, MeTka 3 3HayeHre MEeTKMU.

15.3. YcraHoBku npubopa

15.3.1. Hactpoiika pucnnes

Ea A:1000 - B:1000 - 12:56

HYcTaHoBKM npwbopa

Auvcnner v np.

OCHOBHRE HacTROMKM
CHHXpOHMZAUWA BpReMeH
TemnepaTypa

HHpopmauma
WHpopmaumn o SFP
AKKYMYNATOR

Or M

MNoeepra Mo ymomaHKn

PucyHok 15.13. MeHto «YcmaHosku npubopax»

e A:—— - B:—— - 22:52

Auvcnnen 1 np.
20 %
Aprocte 28
3eyk knaevu Brn

LCD aBTtoBrEn Boen
AeTOBREKAWMYeHMe Brkn

PucyHok 15.14. MeHto «/ucnneii u np.»
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HpKOCTb MHAOUK. N3meHeHUe SPKOCTM CBETOOMOOO0B.

ApxocTtb V3mMeHeHMe SIpKOCTU MTOACBETKM 3KpaHa.
3BYK KJIaBUIII BxiitoueHne/BbIKIIOUEHME 3BYKA HAKATHUSI KJIaBUII.
LCD aBTOBBIKII. B mone MOXHO 3amaBaTh Cjeaylollye 3HAaYeHUs aBTOMATUYECKOTrO

aBTOHOMHOJ pabOThI cIeayeT BbIOpaTh MMHMMAIbHOE 3HAUEHME.

BBIK/IIOUeHMs noacBeTku: Boikii, 20 ¢, 40 ¢, 60 ¢; 1151 yBeJaM4yeHUs BpeMeHU

ABTOBBIK/IIOUEHNE | B 1I0/Ie MOXXHO 3agaBaTh Cjleaymolire 3HaYeHMS aBTOMATUMUYECKOIo

BBIKJIIOUeHMs mpubopa: Beiki, 1, 5, 10 MUHYT.

15.3.2. OcHOBHbIE HAaCTPOMKH

m— A:——— - B:—— - 09:19

OCHOBHRE HACTPOHKM
Hawk EREUS

flata ©09-06-2017

EBpema ©09:19:30
Kamarmirpan

L4 Camapa EraTepuHbypr bl

PucyHok 15.15. MeHto «OcHoBHble HACMpOoLKu»

SI3bIK BriOop s13bIKa MHTEpdeica.

Hata BBog 111 BRIOOP TEKYIIEH JaThl.
Bpems BBo, myii BEIOOp TEKYILEro BpeMeHM.
BpemeHnHas 30Ha Bb160p BpeMeHHO 30HBI.

15.3.3. CHXpOHU3aALMA BPEMEHU

I cuHXpoHM3auuM BpemeHU'* B Tpubope UCIONAb3yeTcs MpoTokoa PTPv2
(IEEE 1588 [15]) 1 NTPv4 (RFC 5905[16]).

Craupmapt IEEE 1588 mpenmonaraer, uto rpotokos PTP mpemocTaBisieT cTaHIapTHBIN
MeTO/Jl CMHXPOHM3ALUU YCTPOMCTB B CETU C TOYHOCTHIO Bbille 1 MKC (4o 10 HC). [JaHHBIN
IIPOTOKOJI 00eCITeurBaeT CMHXPOHM3AIIMIO BEIOMBIX YCTPOJMCTB OT BEAYIIEro, YIOCTOBEPSSICD,
YTO COOBITMSI M BpeMeHHble MeTKM Ha BCeX YCTPOWCTBAX MCIIONAb3YIOT OOHY M Ty Xe
BpeMeHHyI0 6asy. B mpoToKojie mpeaycMOTpeHbl IBe CTyIeHM [JIsi CUHXPOHMU3AIUU
YCTPOMCTB: OIpeaeneHre BeAyllero YCTPOMCTBA ¥ KOppeKIus pas3bera BO BpeMeHH,
BbI3BAHHOTO CMellleH/eM OTCYeTa YacOB B KaxKIOM YCTPOMCTBe U 3aJlep)KKaMy B mepefaue
IIAHHBIX I10 CETM.

[Ipotokon NTP wucronbsyeT ns cBoeii paboTbl mpotokon UDP u yuuMThIBaeT BpeMsi
rnepenaun. AJITOPUTM KOPPEKLUMM BPEMEHHOI IIKajdbl BK/IKOUAaeT BHECEeHUE 3aepKek,
KOPPEKIMIO YaCTOThI YaCOB U PSIJ, MEXaHU3MOB, MO3BOJISIOIIMNX JOCTUYb TOYHOCTU MOPSAKA

4 OyHKIMS He BXOOUT B 6a30BYI0 KOHGUTYPALNIO, JOCTYITHA TPU JOMOTHUTEIbHOM 3aKa3e onuuy «ETPTP».
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HECKOJIbKMX MWUIMCEeKYH], HOaxe Iocjae OJAUTe/bHBbIX IepuOoLO0B, KOraa IOTepsHa CBS3b
C CMUHXPOHM3UPYIOIIMMMU WUCTOYHMKaMu. B 4-i1 Bepcum mnporokosa NTP TOYHOCTB
CMHXpoHM3auuM crocobHa pocturath 10 mc (1/100 c) mpu pabore uepe3 VHTepHeT,
1 1o 0,2 mc (1/5000 c) BHYTpM JIOKaJIbHBIX CETEIA.

PasHuiia BO BpemMeHM MeXAy BeAyllMM ¥ BeJOMBIM YCTPOWCTBAMM SIBJISIETCS
KOMOMHaIMel CMelleHMs] OTCUeTa YacoB M 3afepskKKu Ilepefauy CUHXPOHMU3UPYIOLIEro
COO0bIIeHMS.

@OYHKIMS CUHXPOHMU3AIMM BpPEeMEeHM II03BOJISIET IOIYYUTH OOjiee TOUYHbIE Pe3yabTaThbl
OHOHAIMPABJIEHHOr'0 TeCTa IpYU aHajm3e 3ajepskku mo metoauke RFC 2544, a Takke mpu
TECTUPOBAHUM B COOTBETCTBUM C peKomMeHaalmeii Y.1564 u mpoBegernu tecta «IIpukas 870».

;11 HaCTPOVKM ITapaMeTpOB CMHXPOHM3ALUU CIeAyeT nepeiT B MeH1o «HacTporiku» =
«YcTaHOBKM Mpubopa» = «CMHXPOHM3AIMS BpeMeH».

Em A:1000 - B:1000 — 11:22

CHHXpOHP‘IElEILIHH BpeMeH1

ABTOCHMHXpP. NTP
Her
HacTpokkn PTP

HacTpokkk NTP
HHpopmMauma

Her La

PucyHok 15.16. MeHro «CuHxpoHU3ayus 8peMeHu»

ABTOCHHXD. Bri6op pexxuma aBTOCMHXpoHM3aiuu: «PTP» (cMm. pasgen 15.3.3.2) muau «NTP»
(cm. paspen 15.3.3.3).

Br/IOunThb Bx/TioueH1e/BbIK/TIOUEHME BLIGPAHHOTO PEKYIMA aBTOCUMHXPOHU3AIUN.

Hactporiiku PTP [Tepexon B meH1o «<PTP» (cM. pasmen 15.3.3.2).

Hactpoiiku NTP [Tepexop B meHto «HacTpoiiku NTP» (cm. pasmen 15.3.3.3).

Wnadopmanms [Tepexon B meHio «MHpopmalmsi» (cMm. pasgen 15.3.3.4).

15.3.3.1. PyyHas HacTpoiiKa

Eciv HU OOMH M3 PEXMMOB aBTOCMHXPOHM3ALMM He BKJIIOUEH, I0JIb30BaTelb MOXKET
CaMOCTOSITeJIbHO YCTaHOBUTDH IJIsi Tpubopa [aTy, BpeMsl M BpeMeHHYI0 30HYy B MEHIO
«HacTpoiiku» = «YcTaHOBKMU ITpubopa» = «OCHOBHbIE HACTPOVKM» (CM. paszen 15.3.2).
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15.3.3.2. Hacrpoitku PTP

— @ A;1000 — B:1000 - 14:01
PTP
G  Benyumin
MopTt A
Sapnep#®ra FP2P
Jomen ©
Begomuir Beayupi

PucyHok 15.17. Hacmpoliika napamempos cuHxpoHusayuu PTP

Pexxum «Bemomblit» — mpubop CMHXPOHM3UPYET CBOM dYachl OT BHelnHero PTP-cepmepa, ecin
TaKOV cepBep NMPUCYTCTBYET B CETU.
«Bemymuit» — mpubop SIBASETCS MCTOUHMKOM CHMHXPOHM3ALMM, OPYruMe YCTPOICTBA
CUHXPOHU3UPYIOTCS OT CUCTEMHBIX YacOB IMpubopa.

IMopT Wutepdeiic mis pabotsl ¢ PTP. [lomyckaeTcss MCIOMb30BaTh TOMBKO OOMH M3 TECTOBBIX
mopTtoB — A miu B.

3azepsKKu MexaHusm onpenaeneHns 3agep>kku: «<E2E» vam «P2P».

JomeH Homep PTP-gomena B cootBetcTBuu ¢ IEEE 1588.

15.3.3.3. Hactpoiiku NTP

NTP-cuHxpoHM3auus BbInoHsIeTcs 4vepe3 mopT LAN. B meHwo «Hacrtpoiiku NTP»
10 YMOJIYaHUIO YKa3aHbl ajipeca cTaHgapTHbIX cepBepoB NTP. Eciv He MeHATb HACTPOIIKY,
BpeMs Ha Iipubope 6yaeT BbICTaBJSITbCS C MCIIOJb30BaHMEM ITUX CEPBEPOB:

EE A:1000 — B:1000 - 11:23

HacTpoikn NTP
Cepeepa NTP

O.debian.pool . .ntp.org

1.debian.pool.ntp.org
2.debian.pocl.ntp.org
3.debian.pool.ntp.org

konvpoBaTte BoraguTe Quucture Mo ymondaduw

PucyHok 15.18. Hacmpolika napamempos cuHxporusauyuu NTP. Cnucok cmaHOapmHbix cepsepos

JInst TOrO, UTOOBI YKa3aTh CTOPOHHMUIA CEPBED, CJIEIyeT OTPeIaKTUPOBATD JIFOOYIO CTPOKY:
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E® A:1000 — B:1000 — 12:1%

HacTtpoikn NTP
Cepeepa NTP

1.debian.pool.ntp.org
2.debian.pool.ntp.org
192.168.89.102

konuposaTte BoraguTe Quuctire Mo yModdaduw

PucyHok 15.19. Hacmpoliika napamempos cuHxpoHusauuu NTP. [JobasneHue cmopoHHe20 cepgepa

15.3.3.4. Undopmauus

[Tocsie BBITIOJTHEHMSI HACTPOEK M BKIIOUEHMST pexxuma PTP-cMHXpOHM3ALuM, B MEHIO
«HbOpMaIMsI» 0TOOPA3UTCS BeIMUMHA CMEIEeHUS Y 3a[IeP5KKI

o A 1000 - B:1000 — 14:01

CHHXpOHP‘I3-EIL|,If‘IF| BpeMeHM

CHenjeH e = Q000000000 ¢
Sanep¥ka: Q000000000 ¢

Pucyrok 15.20. UHgpopmayus o PTP-cuHxpoHusayuu

[Tocsme BbIOTHEHUS HACTPOEK M BKIWOUYeHMUs pexuma NTP-CMHXpOHM3aluuK, B MEHIO

«MHbopMalus» 0TOOPa3UTCS CTaTyC CMHXpOHM3a1uu, IP-agpec cepBepa, a Takke BeIMUMHa
3a/IEPSKKU Y CMEIeHMSI :

Ea A:i000 — B:1000 -  11:42

CII‘IHXPOHHBEIL[MH BpeMeHA

CraTyc: CvHXpOHMEMpOoBaHO
IP cepeepa: 192,168,.89,102

Sagepxka:z Q000924000 cek
CMemyeHmre : =0, 000453000 cek

PucyHok 15.21. UHpopmayusg o NTP-cuHxpoHuzayuu
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15.3.4. Temnepartypa

Ea A:1000 - B:——— - 10 11

TemnepaTypa

MNpoueccop 40,0 °C
HurepgeincHan nnata 31.0 °C

PucyHok 15.22. JkpaH «Temnepamypax»

[Ipoueccop

TemriepaTypa Impoiieccopa.

WHTepdeiicHas miata

Temrnepartypa uHTepdeiicHO I1aThl.

15.3.5. Undopmauus

EaE A:1000 - B:1000 - 13:40

HHpopmManma
HOSTHNAME et
PROGRAM ., 4.0.21/1.1.26
LINUX +,3,18.0-—stcmtk—0,0,23
FPGA w.0.0.4-8
Hd w.4.1
S/N 13206
MAC A ©Q0:21:CE:28:25:B5
MAC B ©Q0:21:CE:28:25:B6
MAC LAN @ O0:21:CE:28:25:B7
MCUsFPGA +,0,.3.6-3
{c) MeTtpoTek

WHpopralma Bpeta

PucyHok 15.23. SkpaH «MHpopmayus»

HOSTNAME Nwmsg ycTpoiicTBa.

PROGRAM Bepcusa I10.

LINUX Bepcusg simpa Linux.

FPGA Bepcus mukpokona FPGA.

HW ArniriapaTHas Bepcusl.

S/N CepuitHblit HOMeD.

MAC A MAC agpec niopTa A.

MACB MAC agpec niopra B.

MAC LAN MAC agpec nmopta LAN.
MCU/FPGA Bepcust MCU/FPGA T10 npubopa.
Bpems ( F2) [lepexom, K 9KpaHy <«Bpemsd (cm.

pasmen 15.3.5.1).
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15.3.5.1. Bpems pa6otbi

W1 A:100 - By—— - 11 %59

Bpema patoTh

Tekyyee 01:34:33

WHbopmaya Bpema

PucyHok 15.24. JxkpaH «Bpems pabombi»

Tekyiee BpeMs pa6oThl IIpMOOpa OT MOC/IeJHErO BKIIOUEHMS 0 HACTOSIIETO
MOMEHTA.
Vudopmanus ( F1 ) | [lepexon k skpany «MHpopmauus» (cm. paspen 15.3.5).

15.3.6. Undopmauus 06 SFP

EE A;——— - B;—- - 17:18
Hugopmauma o SFP-mogyne {A)

Ext, identifier + GBICASFP function iz defined by

two—wire interface ID only

Connector v LC

Encoding + 8BS10B

Bit rate nominal + 1300 MBitsrs

Length SH-km 210 km

Length SH-100m + 10000 m

Yendor + OPTOWAY

Yendar PH + SPS-T1116

Yendor OUI T 00 OE FA

Yendar SH + 073401590

Date code 07,0821

SFF-8472 compliance : Functionality not included
A B

PucyHok 15.25. 3kpar «MHpopmayus o SFP-modyne»

Ha skpaHe oToOpaxkaloTcsl MOJpoOHble cBeleHMsT 06 SFP-mopyse: Mpou3BOAUTEND,
MO/IeJIb, MOIIePKMBAEMbIN PEXXUM Iepenaun TaHHbIX U T.1. I MpoKpyTKMU MHGOpMaLN

B OKHE€ MCIIOJIb3YIOTCS KIIaBUIIN @ " @

[Tocse moagkIrOUeHUS MOOyJid I/IHd)OpMaLU/IIO Ha 3KpaHe cjieanyeT 06HOBI/ITb, Bbl6paB ImopT,

K KOTOPOMY OH TIOJICOeMHEH — ' (mopT A) unu T2 (mopt B).
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15.3.7. Akkymynsitop

AKKYMYNATOR

TemnepaTypa 26 °C
Hanpaxenne 10420 mB
Tox —-421 mA
EMmkocTe 40772118 mMAv

PucyHok 15.26. JkpaH «AKKyMynsmop»

Ha skpaHe oTo6paskaeTcst MHGOpMAIMSI O COCTOSTHUM aKKymyJisitopa: Temmepatypa (°C),

HarnpspkeHue (MB), TOK (MA), TeKyiiasi/MakCuMaibHast EMKOCTb (MAUY).

15.3.8. Onuuu
E® A:1000 - B:——— - 10:13

O MM

ETIP ETHWEE

ETJT ETEC

ETHM ETMPLS

ETPTFP ETDATA

ETTIME ETLACP

ETSDT

Copoc

Pucyrok 15.27. MeHto «Onyuu»

B MeHI0 0TOOGpaskaeTcsl CIIMCOK OTKPBITBIX OMIMIA. [IJIs OTKPBITUS OIIIMIA CIeqyeT BBECTU

cIielaabHbIN K104 B m1oJe «Kmaou».
[ToyIHBIN CIIMCOK OMIINIi TPUBEIEH B pa3aene 25.4.
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15.4. Npodunu

B nipubope MOKHO €O34aBaTh MPOGUIM HACTPOEK, UTO ITO3BOJISIET OBICTPO BHIMOJHSTH
HaCTPOIKY OCHOBHBIX TECTOB M CETEBbIX MHTEeP(GEIiCOB IPM IIPOBEAeHNM TECTUPOBAHMSI.

| A31000 - B:—— — 13:5%0

Mpogrnm
WMAa npopmna Bpema coxpaHeHWA
BEN profile—1 13-04-2010 12:01:18

COoN® A A W

[y

CoxpaHHTE JarpysHTE Hpanite

Pucyrok 15.28. Meniwo «[Ipogpunu»

[TpoduIb HACTPOEK BKIIOYAET B CeOS:

— HaCTPOWKM TOIIOJIOTMIA, 3ar0JIOBKOB M pa3MepoB KaapoB sl TecToB RFC 2544,
Y.1564, BERT, makeTHbIi DIXUTTEp, TECTOBbIN IOTOK, @ TaKKe MHAMBUIYATIbHbIE
HACTPOMKM OJ151 K&KIO0TO U3 STUX TeCTOB.

— HaCTPO¥KM CeTeBbIX MHTEP(ENICOB.
— HacTpouku IP-yTunut: sxo-3amnpoc, Mmapupyt, TCP-kiueHT.

s cosmanus Tpoduisi HaCTpoeK HeoOXOAMMO BBITIOJHUTH >kKejaeMble HACTPOMKMU,

F2

nepeiiTu B MeH10 «[Ipoduan» U HaskaTb Ha KIABUILY («CoxpaHuTb»). i1 3arpysku

COXpPaHEHHOro PO UCTIONb3YeTCs KIaBMUIIa > («3arpysuThby).
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15.5. NMpoTtokonnpoBaHue cobbiThit (Jlor)

CucteMa  IPOTOKOJMPOBAHMS  COOBITMII  oOOecIieuMBaeT  BBIBOJ  COOOIIEHMUIT
O MpoM30IIeAINnX COObITUSIX B MeHIO «HacTpoiikm» = «Jlor», a TakkKe B KOHCOJIbHBIN
TepMMHaJ Py MOAKII0UeHUM K ITpubopy uepe3 USB-unHTepdeiic.

K MpOTOKOIMPYEMBIM COOBITUSIM OTHOCSITCSI:
— 3aIyCK/TIpepbIBaHMe TeCTa;
— BKJIIOUeHMe/BbIKIIOUeHMe peskuma «lllneid»;
— M3MeHeHMe COCTOSIHUS COeIHeH WS ;
— UCIOJIb30BaHMe Mpubopa Ajis yAaIeHHOTO TeCTUPOBAHMS;
— BKJIIOYEHME/BbIK/IIOUEHME Tpuoopa;
— HMU3KWUi 3apsa 6aTapen.

B ciiyyae BO3HMKHOBEHMSI OJHOTO M3 II€PEUMC/IIEHHBIX BbIllle COOBITMII B KOHCOJIbHbBIN
TepMMUHaJI/MeHI0 «JIor» 6yaeT BbIBeIEHO COO0IIeHe BUIA:

<paTa> <BpemMa> <OoTnpaBUTENb> <coobueHne>

Hampumep, npu BKIoueHuUn peskuma «Illneiid» 2-ro ypoBHSI Ha MOPTY B B KOHCOJIbHBIA
TepMUHaJI OyIeT BbIBeJEHO COObIIeHe:

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

| zaTa ‘ EpeMA | OTHOPABHTENE | coobilenne

PucyHok 15.29. CoobujeHue o gknwyeHuu pexuma «Lnelig»

I[To ymoyaHMIO BIBOJ, cO0OIIeHMI uepe3 USB-uHTepdeiic OTKIIOUYEH. BbIBOI cO0OOIIEHMI]
MOSKHO BK/TIOUMTh/OTKIIOUNUTD C ITOMOIIbI0 KOMaH bl yAaIEHHOTO yIipaBiaeHus «log on/off».

L0 A:100 — B:—— - 11:24

Mor

2009-11-23 11:02:12 BERcut-ET: power on
2009-11-29 11302232 Port A link up
2003-11-23 11311:38 Port A link down
2009-11-29 11:23:47 Port Ar link up

IUHCTHTE PesyneTaTh

PucyHok 15.30. MeHtw «/Toz»

F1

Knasuiia («OUMCTUTDB») CITYSKUT JIJIT OUMCTKU copepskumoro 6ydepa. [Ipy HakaTUM

Ha KIaBumy 4 («Pe3ymbTaThl») OCYIECTBISIETCS Iepexol B MeHI0 «Pe3yiabTaTbl» s
y Y y Y

COXpaHEeHMS COOOIIEHM O TPOU3OIIeAIINX COOBITUSIX. COOOIIEHMS TaKsKe COXPAHSIOTCS TTPU
COXpaHEeHMM Pe3yJIbTaTOB M HACTPOEK JII060r0 TecTa.
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16. MeHt0 «MHCTPYMEHTDI»

16.1. IP MHCTPYMEHTDI

HacTpoiika nmapameTpoB, IIPOCMOTpP pe3yJibTaTOB U 3ammycK TecToB TCP/IP BboimnoHsgeTCS

B MeHI0 «MIHCTpyMeHTbI» = «IP THCTpymMeHThI».

—  A:1000 - B:10090 - Q9 27

IP WHCTpyMeHTH

MapupyT
DNS
TCP kmueHT

PucyHok 16.1. MeHto «IP-uHcmpymeHmebl»

16.1.1. Oxo-3anpoc (Ping)

L] A:100 — Byr—— — O7:58

Ixo—zanpoc {(192,168,225,190)

Crapt CTaTucTHRa HacTpoliki

PucyHok 16.2. MeHw «3x0-3anpoc»

Crapt ( F1) 3aryck Tecta

Cratuctuka ( 72 )

[Tepexon K akpany «CtaTucTUKa» (CM. pasaen 16.1.1.2)

Hacrpoiikn ( F2)

[Tepexon B MeH1o «HacTporiku» (cm. pasgen 16.1.1.1).

99



16.1.1.1. Hactpoiiku 3xo-3anpoca

— A1000 - Bi— - 13:28

HacTpolkn sxo—3anpoca

MopT ABTOMATHYECKM
IP apgpec 192,168,002,002

Pazmep naketa 56

20
Bpema owmmpaHua 1000
MNayza 1000

PucyHok 16.3. MeHto «Hacmpoliku 3xo0-3anpocas

[TopT

Beibop moprta (A/B/ABTOMaTuMuecku), C KOTOporo Oymder
OCYIIECTBJISIThCS ITlepenaua HaHHbIX. Ecau mpubop MOAKIIOUEH
K CeTM U YCTaHOBJIEHO 3HaUeHMe «ABTOMATUUYECKN», BBIOOP MopTa
MIPOM3BOAUTCS CIeIYIONIMM 00pa3oMm:

— ecau nopT A u nopT B HaxoasTCS B OAHOM CeTu (T.e. CeTeBble
yactu IP-agpecoB, 3agaHHbIX B MeHIO «[lapameTpsl
nHTepdeiicoB», COBIAAAIOT), TO 93XO-3ampoc Oym;er
OTIIPABJIEH C IOPTa A;

— e mopT A u mopT B HaxopsdTCST B pas3HBIX CeTsX,
TO 3X0-3aIlpoCc  OyJeT OTHpaBjleH C T[opTa, KOTOPbIi
HAXOJUTCS B TOM 3Ke CeTU, YTO U TeCTUpPyeMOe YCTPOICTBO;

— ewau nopT A, mopt B 1 TecTupyeMoe yCTPOCTBO HAXOAATCS
B Pa3HBIX CETSIX, 9X0-3aIpoC OYIeT OTIPaBJIeH C mopTa A.

IP agpec

[P-agpec y3i1a, JOCTUKMMOCTb KOTOPOTO HEOOXOAMMO ITPOBEPUTh.

Pasmep nakera

Pa3mep ICMP-mnakeTa B 6aiiTax.

KonunuectBO

KomaecTBo oTmipassieMmbix akeToB (0T 0 7o 9999). Eciu BbIOpaHO

HYyJIeBO€ 3HAaUE€HME, ITaKEThI 6Y,U,YT OTIIPaBJATBHCA OO0 TEX I10P, ITOKaA

He 6yjeT Haxkata KinaBuma 1 («Crom»).

Bpems oxxugaHus

Bpems oxxugaHusa oTBeTa Ha 3X0-3aI1poc (B MC).

[Taysa

Bpemsi MexIay OTIPaBKOW [OBYX IOC/I€N0OBATEIbHBIX 3aIllpOCOB
(B MC).
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16.1.1.2. CratucTnka 3xo-3anpoca

W A:190 - B:;—— - 10:10
CTaTHCcTHMEAa 3X0—3anpocoB
Bpema oTtBeTa
MHHMMYM 9 mMc
MakCHMyM 19 mc
cpegHee 10 mc
oTnpaeneHe 8§
nonyqeHo 8
notepade ¢ (0O%)
MoETOPHRE O
TarMayr 4
Crapt CraTucTura HacTpoliki

PucyHok 16.4. Cmamucmuka mecma «3x0-3anpoc»

B craTuctuke otobpaxkaercs nHdopmalyss 0 MMHUMMAaJIbHOM, CpeHEM, MaKCMMaIbHOM
BpeMeHM MeXKIy OTIIpaBKOW 3ampoca M TOJyYeHMeM OTBeTa, a TakKke O KOJMUYeCcTBe
repegaHHbIX, IPUHSTHIX, TOTEPSIHHBIX 1 TIOBTOPHBIX (C OJIMHAKOBBIM ITOPSIAKOBBIM HOMEPOM)
MakeToB. 3HAUeHMEe B CTPOKE TaliMayT COOTBETCTBYET KOJIMYECTBY IMAKETOB, IJISI KOTOPBIX
BpeMsI OTBeTa Ha 3X0-3aIpoc ObIJIO ITPeBbIIIEHO.

16.1.2. Mapuwpyr (Traceroute)

L A:100 - B:——— - 07 59

MapuwpyTt ( 192,168,225, 190 )

Crapt HacTpoliku

PucyHok 16.5. Merro «Mapwpyms»

Crapr ( 1) 3amyck Tecra.

Hactpoitku ( F2 ) [Tepexopn, B MeHto «HacTpoiikn» (cm. pasgen 7.1)
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1. Hactpoiku MapwpyTa

— A1000 - Bi— - 13:34

HacTpolkn mapupyTta

ABTOMaTUMECKH
IP appec 192,168.2.2
Makc., yznoe 30
Pazmep naketa 40
Bpema owmmpaHua 1000

ABTOMaTHHECHH

PucyHok 16.6. Merto «Hacmpoliku mapuwpymas

[TopT

Beibop mopra (A/B/ABTOMaTuyecku), € KOTOporo Oypger
OCYIIECTB/ISIThCSL Tlepemava AaHHbIX. Ecamu mpmbop MOAKIIOUEH
K CeTM ¥ YCTAaHOBJIEHO 3HAaueHMe «ABTOMAaTUYECKN», BbIOOp MopTa
MIPOU3BOAUTCSI aBTOMATUYECKN :

— ecu nopT A u opT B HaXoOATCA B OOHOV ceTH (T.e. ceTeBble
vyactu IP-azgpecoB, 3amaHHbIX B MeHI «[lapameTpsl
nHTEepdeicoB», COBMAIAIOT), TO JaHHbIE OYIYT OTIPABISITHCS
cropra A;

— ecau nopT A u ropT B HaXOASTCS B pa3HbIX CETSIX, TO JaHHbIE
OYIyT OTIPABJSITHCS C ITOPTA, KOTOPBIM HAXOIUTCS B TO Ke
CeTu, 4YTO U TeCTUpyemMoe YCTPOICTBO;

— ecau nopt A, opT B U TecTpyeMoe yCTPOMCTBO HaXOLATCS
B Pa3HbIX CETSX, JaHHbIE OYIYT OTIIPABISITHCS C ITOpTa A.

IP agpec

[P-anpec ysia.

Maxc. y37108B

MaKcuMaibHOe KOJMUYECTBO MapIpyTH3aTOPOB, KOTOPOE MONKEeT
OBITDH ITPOVIEHO ITaKeTaMM!.

Pa3smep nakera

Pa3smep Kagpa B 6aiiTax.

Bpems oxxumaHus

BpeMsi, Mo ucTeueHMM KOTOPOTO OyaeT OTIIpaBjeH Caemdyroluii
3amnpoc (B ciaydae, eciv He TIPUILET OTBeT Ha MpeabIayIuii).
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16.1.3. DNS (DNS lookup)

E® A:—— - B:—— - 09 22

DNS
A

Yzen ntc.metrotek,ru

IFP 0.0,.0.0

PucyHok 16.7. Metro «DNS»

[Topt BriOop 1opTa Aj1s Ipuéma u rnepeaun JaHHbIX.
Y3en Vimst ysna, IP-agpec KOTOPOTro HeOOXOAMMO OIIPeIeInUTb.
IP [TonyyeHHbIN1 B pe3ynbTaTe IpoBedeHus Tecta IP-agpec

y3Jia, MMs KOTOPOI'o 3aJaHO BbIIIIE.

16.1.4. TCP-knueHT

TCP knmeHT
HacTporkm

L lopT WY

Yzen ntc.metrotek,ru
TCP nmopt 80

HTTP
Papn  Findex.html

PucyHok 16.8. Hacmpoiiku mecma « TCP-knueHm»

[Topt Br160p mopTa A1 mpuéMa U rnepeaun TaHHbIX.

VYs3en HomenHoe ums unu IP-agpec ysia.

TCP-nopTt Homep mopra HasHaueHMs (Haubojiee YaCTO MCIIOIb3yeMble
HOMepa IOPTOB MpUBeAeHbI B Tabuile 27.6).

daiin ITyTh K (aiiy, comepskMMoe KOTOPOTO OYyAeT MOKa3aHO B OKHE

pe3ynbTaToB B ciyvae ycremHoro HT'TP GET-3armnpoca.

103



16.2. Nepexsar ARP

E® A:—— - B:—— - 13:14

MNepexeaTt ARP (A)

ARP-Tafmnya nycTa

PucyHok 16.9. Mexro «ARP moHumop»

A/B( ) [Tepexop k Tabnuile IP- 1 MAC-anpecoB ajist mopTta A (B).

16.3. TecTt Kabens

JyarHocTuKa HeMCIIPaBHOCTEN KabeJisl BIIOJHSIETCSI B MeHI0 «MHCTpyMeHThI» = «Tect
Kabensa».

L] A:100 — B:—— - 15:30

TecT katenna (A
MNapa 1-2 3—6 4-5 /-8
CoCTOAHME HOPM, HOPM. K.3, K.3,

3aryx.pp — ——— -1.,9 -2.7
fmct. .t ——— ———— 1’ 16
MNonAapH.

Crapt A B

PucyHok 16.10. MeHto «Tecm kabens»

Cocrostnue | CocTostHMe Kabess:

— TeCT — UIET TeCTUpOBaHMe Kabesl Ha HaIM4lMe HeMCIIPaBHOCTeI;

— HOpM. — HOpMaJIbHOE COCTOSsIHME Kabeis;

— 0OpBIB — OTCYTCTBYE COEAVMHEHNSI KOHTAKTOB BMUTOM MaphI;

— K.3. — JBa wiu 60iee MMPOBOJHMKOB BUTOJ Mapbl KOPOTKO3aMKHYThI;
— 060i1 — HEBO3MOXKHO ITPOBECTU TECTUPOBAHME.

3atyx. nb 3HaueHye 3aTyXaHus CUTHAJIA.
Hvicr. m PaccrosiHe 10 0OHApY>KeHHOTO JledeKTa.
[TonsgpH. [TonsipHOCTH BUTBIX Map:

—  «+»: IIOJIOKUTEbHAA MOJISIPHOCTh (HOpMaJibHOE COCTOSIHME);
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— «—»: OTpMULATEebHAS TOJSIPHOCTD (COeAVMHEeHMEe NBYX MPOBOJHUKOB

BUTO IMapbl HA OTHOM KOHIIE 06paTHO MX COeIMHEHNIO Ha IPYTOM).
[Tepexp. Pesxxum BriawueHus BuTbIXx mnap (MDI/MDI-X); 3HaueHus, BbIBOAMMbIE
B cTpoke «Ilepekp.» MO3BOJISIIOT OIIPEAEINUTDb TUIT Kabess.

16.4. Wneiid

HacTpoiika mapamMeTpoB IlepeHampaBieHusi Tpaduka, IPUXOASIIEro Ha mpuobop,
BBITIOJIHSIETCSI B MeHI0 «VITHCTpyMeHTbI» = «Illneiid».

— A 1000 - B:—— - 12:24
Wnerp

A
Tuvn 2

ET—obGHapuxeHHe
0AM

PucyHok 16.11. Mento «llinetig»

[Topt Bri60p nopTa (A uau B), Ha KoTopoMm OyIeT opraHu30BaH nuieid.
Tun Bbibop ypoBHS Mogenn OSI, Ha KoTopom OyaeT IPOMUCXOAUTD
repeHarpaBjieHNe TeCTOBOro Tpaduka:

— Bk — OTK/IIOUEeHMe BO3MOKHOCTM OpraHm3anum Iuieida

Ha BbIOPAHHOM IIOPTY;

— 1 — dusmueckunii ypoBeHb;

— 2 — KaHanbHbIM ypoBeHb (MAC);

— 3 — ceTreBoM ypoBeHb (IP);

— 4 — tpaHcnopTHbIi ypoBeHb (TCP/UDP).
ET-o6uapyxkenne | Ilepexon B meHio «<ET-06HapyskeHue» (CM. paszen 16.4.2).
OAM [Tepexon B meH10 «OAM» (cM. pasgen 16.4.1).
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16.4.1. OAM

HacTpoiika mapamMeTpoB cOeAuHeHus1 IO MPOTOKoay OAM BBINOMHSETCS B MEHIO
«AHCTpYyMeHTbI» = «lllneitd» = «OAM».

2. OcHOBHOEe MEeHI0

—  A:1000 - B:i—— - 12:30

MopT A
P Pean I

OSHapyxeHre Fault

YpanéHHwin npuiop

Brkn MaccHEHHA AR THEHEIEA

PucyHok 16.12. MeHio «OAM»

[Topt

Bri6op nopra ay1st HacTpoiiku OAM.

Pesxkum

Bosmoskubie coctostunss OAM:

AKTUBHBI — aKTUBHBIN PEXMM; B aKTUBHOM peXMMeE IOPT MOXKET
MOChUIaTh KOMaHAbI Ha OOHapyskKeHMe YCTPOMCTB ¥ BKIIOUEHNE
dbyukuum «Illneiid» HA yoaJ€éHHOM MMPUOOpe, a TaKke pearupoBaTh
Ha komaHabl Ethernet OAM oT yia7€HHOTrO YCTPOIICTBA;
[TacCMBHBINI — IIACCUBHBIN peEXMM; B MACCMBHOM peXMuMe IOpPT
He MOKeT MHULIMMPOBATh BKItoueHne QyHkium «Illneiid», a MoskeT
TOJbKO pearuMpoBaTh Ha KomaHAbl Ethernet OAM oT ynaséHHOTo
YCTPOJICTBA;

Boiki — OAM OTK/IIOUEH.

ObnapykeHme

CocTosiHMe OOHapy>kKeHMs YIaJEHHOTO CeTeBOro yCTpOoiicTBa. Bo3MoskHbIe

COCTOSTHMSI:
— Fault — HavanbHOE COCTOSIHME, COeJVHEHNe C YAAJTEHHBIM
YCTPOICTBOM He YCTaHOBJIEHO;
— Sendlocal — OTIIpaBKa OAMPDU C nHbopManmen
0 TIOZIeP>KUBAaeMbIX PEXMUMax paboThl;
— Passive wait — oxuganume OAMPDU ¢ wuHbopmalmeit

0 MOJIepP>KMBaeMbIX pexkuMax paboThl OT yAAJIEHHOTO YCTPOICTBA,
CKOHGUTYPUPOBAHHOTO B aKTMBHOM pekMMe;

Send loc/rem — ornpaBka OAMPDU ¢ wuHdopmalyeit
0 MOJIIeP>KUBAeMbIX peXXkrMax padboThl JTOKAJIbHOTO U yAATEHHOTO
npubopa U ¢ MeTKOI, O3Hauawlleil BO3MOKHOCTb YCTaHOBJIEHUS
COeIVHEHMS,

Send loc/rem ok — nonyuenne OAMPDU ¢ nndopmatiyeit o Tom, 4TO
pexkuMbl pabOThI JIOKAJBHOTO U YAATEHHOTO YCTPOMCTBA SIBISIIOTCS
COBMECTUMBIMU;
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— Send any — coegmHeHne yCTaHOBJIEHO.

ITpumeuanue. VcneuHoe coefyHeHMe BO3MOXKHO TOJIBKO B TOM CJIydae,
ecau yaanéHHbI mpubop mopmepskuBaeT GyHKIMIO «Remote loopback»
(pexxuM ymanéHHoro muieida). B caydae oTCyTCTBUSI HaHHOM (QYHKIUM
COCTOSIHME OOHapy:KeHMsI YIOAJEHHOTO YCTPOICTBA IIpMMET 3HaueHMe
«Send loc/rem ok».

VianeHHbIN
puo6op

[Tepexon B MeHI0, cofepskaliee MH(popmanuio 06 yaaJleéHHOM YCTPOCTBe
(cm. paspen 3).

3. YpanéHHbit npubop

L] A;1000 - B:1000 - 09:03

YpanéuHwa npucop

MAC appec 00:;21:CE:08:;06:21
Yendor OUI Ox00 Ox21 OxCE
Fexum AT,
Unidirectional Not supported
Rem, loopback Supported
Link events Mot supported
Var, retrieval Not supported
LE status Down

LE up

PucyHok 16.13. Merto «YoanéHHeili npubop»

MAC agpec

MAC-agpec ygaJ€HHOTO yCTPOICTBa.

Vendor OUI

VHUKa/IbHBIN UIeHTU(GUKATOP OpraHu3alinum, UCIIOAb3yeMblit
st renepauun MAC-anpeca.

Pesxkum

Cocrossame OAM ynajIEHHOTO KJIMEHTA.

Unidirectional

IMoggepskka OAHOHAIIPABIEHHOTO COeAMHEHMSI.

Rem. loopback

IToamepskKa peskuMMa yaaJéHHOro nuieida.

Link events

IMopmepskka yBegoMJIeHMS 06 OIMOKax coeITHeHMS.

Var. retrieval

Ho,unepH(Ka CUMTDBIBAHMA II€pEMEHHDIX, MCIIO/JIb3YEMbIX IOJIS
OLI€HK! KauyeCTBa KaHaJia CBA3M.

LB status

CocrosiHne pexkxuma «Illneiid» Ha ymaj€éHHOM Ipubope.
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16.4.2. ET-o6HapyxeHue

[TapameTrpbl ET-o0HapyskeHMs 3amaloTcsi B MeHIO «VHCTpymeHTbl» = «lllmeiih» =

«ET-o6HapyskeHue».

—  A:1000 - Br— - 13:22

ET—obHapyxeHWe

Ll]s3 ) OBTOMATHUYSCKEM

IF 0.0,0,0
Wnenp Bwrn

A B AeToMaTHYeCcKM DOHapUReHME

PucyHok 16.14. Mexr «ET-06HapymeHue»

[Topt

Beibop mopra (A/B/ABTOomMaruyecku), C KOTOpPOro Oymder
OCYILIECTBJSIThCSI ITlepemavya HOaHHBIX. Ecam mpubop MOIKIIOUEH
K CEeTU M YCTAHOBJIEHO 3HaueHMe «ABTOMATUYECKM», BbIOOp IOpTa
MIPOU3BOAUTCS CJIEIYIONIMM 00pa30M:

— ecau nopT A u nopT B HaxomsITCS B OOHOM CeTu (T.e. CeTeBble
vyactu IP-agpecoB, 3agaHHbIX B MeHIO «llapameTrpsl
mMHTepdeiicoB», COBIAIAIOT), TO JaHHbIE OYIYT OTIIPABIISIThCS
criopra A;

— ecau nopT A u opT B HaxXOSITCS B pa3HbIX CeTSIX, TO JaHHbIE
OyayT OTIIPaBJSATHCS C IMOPTa, KOTOPBIt HAXOAUTCS B TOM XKe
CeTH, UTO U YIAJTEHHBII TPUOOpP;

— ecau TopT A, mopt B M ymanéHHbIi mpMOGOpP HAXOMISATCS
B Pa3HbIX CETSIX, JaHHbIE OYAYT OTIIPAB/ISITHCS C IOPTa A.

IP

[P-ampec yIan€éHHOro yCTpOCTBa.

[neiid

Bb160p ypoBHS mi1eiida:

—~ B _ ppikmouenne pexxuma «Illneiid»;

—- F2 _pxmouenne meiidga KaHaIbHOTO YPOBHS;

— B _ pxmouenne meiida ceTeBoro ypoBHs;

- B _ prmouenne meiida TpaHCIIOPTHOTO YPOBHS.
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16.5. TpaHsur

Ea A:1000 - B:—— - 18:47|ma A:1000 RFC_B:1000 -  17:12
TpaHzut TpaHzanT
Brikn TpaHauT+TecT
MopT A Mopt B
Rx kagpw 128115035 150
Tx ranpw 128115229 14494471
Rx GarTh 1085222260 20019
Tx SaniTh 1065245095 927646152
OumG KM ) O
Brirkn TPIHIHT TPEHSUTHTECT Brarn TPAH3IHT TPAHIHUT+TECT
PucyHok 16.15. MeHto «TpaH3ums»
Boixa ((F1) OTKII0YNTD Nlepeiady TPaH3UTHOIO Tpaduka.

tpaH3ut ( F2)

BxiIounTh TpaH3UT 6e3 mobaBaeHMs TeCTOBOro Tpadumka.

TpaHsut+rect ( F2)

BKJTIOUMTH TPAaH3UT C JOOABJIEHMEM TECTOBOTO TpaduKa.

Rx kazpol KomnuecTBO KagpoB, npuHATHIX mOpTOM A(B).

Tx Kagpsl KosnuecTBO KazipoB, nepegaHHbix moptom A(B).

Rx 6aiiThI KonmuecTBO 6aitTOB, MPpUHSTHIX TOpTOM A(B).

Tx 6aiiThI KonmuecTBo 6aitTOB, mepegaHHbIX mopTom A(B).

(0)1117() 471 KomnuecTBO 1makeToB, NpuHATBIX mopTtoM A(B) u wumeromux

HerpaBUIbHYI0 KOHTPOJIbHYIO CYMMY.

16.6. LACP moHuTOp

Ea A:1000 LAC B:1000 LAC 09:50

LACF mMoHuTOpR

MITI status up
Channel count 2
Host MAC 00:21:ce:28:25:b2

Partner MAC
Current state ok
Elapsed time 00:01:4/

06wana cTaTUMCTHEA

LACPDU cTtaTtwucTHKa
HacTtporkm

00:21:ce:28:19:aa

LI RE LTI L ]

Cron

Pucyrok 16.16. Mexto «LACP moHUmMop»

MII status CocTosiHMe arperMpoBaHHOrO KaHana.
Channel count KonnyecTBO KaHa/IOB B TpyIIIIeE.

Host MAC MAC-agpec JiokaJabHOTO Mpuobopa.
Partner MAC MAC-agpec ynanéHHoro mmpubopa.

Current state

CocTosiHMe TecTMpOBaHMs. BO3MOXHbBIE BApMAHThI:
e «wait for connection» — cocTosiHMe OXUAAHUSI COeIVHEeHWUS
c ynaneHHbIM mpuoopom BepkyT-ET, Bo3HMKaeT cpasy Iocje
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HaxkaTuss Ha KkiaaBumy ' («CTapT») M cOXpaHsieTcs, IOKa

He BBITIOJIHSITCSI BCe HIDKeIepeuncieHHbIe YCIOBUS :
o BTpYyIIle IBa KaHaja;
o €eCTb COeIVHEeHME MeXIy ITpubopamu;

o MAC-agpec ymanéHHOro Ipubopa coBragaer ¢ MAC-
agpecom, yka3zaHHbIM B nosie «Partner MAC» meHo «LACP
MOHMTODP» = «HacTpoiikm».

e «wrong partner MAC» - coeaguHeHMUe  YCTAaHOBJIEHO,
HO MAC-azmpec  ymajéHHoro  mpubopa  He  COBMAjaer
¢ MAC-agpecom, ykaszaHHbiM B mnose «Partner MAC» MeHI0
«LACP MmoHuTOp» = «HaCTpOMKM».

e «0k» - coemuHeHMe YCIENIHO YCTAaHOBAEHO U HeT cboes
B TeUeHMM BCero BpeMeHyn MoHuTopuHra («Elapsed time»).

e «fail» - He BbIIIOAHSETCS XOTSI OBl OMHO U3 YCJIOBUIA,
TiepeurcIeHHbIX B TyHKTe «wait for connection».

e «ok, fail occurred» - coenuHeHMe YyCHENIHO YCTAaHOBJIEHO,

HO 3a BpeMsI MOHMTOPVHTA HaOII01a/IMCh OIIMOKA.

Elapsed time Bpems, mpoieziiee OT Havyajaa MOHUTOPMHTA.

O6mag cratuctuka | [lepexon B MeHio «O611iast craTucTuka» (CM. puc. 16.17).
LACPDU cratuctuka | I[lepexop B meHwo «LACPDU cratuctuka» (cm. puc. 16.19).
Hactporiku [Tepexon B MeHI0 «HacTpotikn» (cm. puc. 16.20).

Crapt/Crom ( ™)

3aryck/3aBeplieHnue TecrTa.

e A:1000 LAC B:1000 LAC 10 43

06wana cTaTUCTHUKA

MopT A
RX bytes 1 8184
Rx packets : 66
Rx errors 1 O
Tx bytes 1 9204
T® packets : 77
TX errors 1 0

Link failure count: ¢

Cron A B Bond

PucyHok 16.17. Mexrw «O6bwas cmamucmuka. [Topm A»

RX bytes KosimuecTBO NMpUHSTHIX 6aiiTOB [iJis mopTta A (B).

RX packets KonmyecTBO MpMHSATHIX KaAPOB 118 ropta A (B).

RX errors KonmmyecTBO  OpUMHATBIX  KaApoOB C  HeNpaBUJIbHOI
KOHTPOJIbHOM CyMMOI1 15 rmopTa A (B).

TX bytes KosmuecTBo nepegaHHbIX 0aiiToB A1 mopTa A (B).

TX packets KonmyecTBO nepenaHHbIX KagpoB Ajs noprta A (B).

TX errors KonmnyecTBO mepemaHHbIX KaJApoOB C HeNpaBUJIbHOI

KOHTPOJIbHOM CyMMOI1 15 rmopTa A (B).

Link failure count

KosinuecTBO 1oTeph coeMHEHMSI MEXKIY ITPUOOpaMu.
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A( F2) B( F¥ ) Bond( 4 ) | llepexmoyennie MeXAy CTaTUCTMKOM nIjas mopra A, B
1 00beIMHEHHOTO MHTepdeiica («<Bond»).
mm  A:1000 LAC B:1000 LAC 13 04
05yan CTaTHMCTUMEA
Bond

Rx bytes 1 330256

Rx packets : 28667

R¥ errors 1 0

Tx bytes 1 340160

Tx packets : 2746

TX errors 1 0

Wrong partner MAC error: 657

Channel cnt error: 379

Craon A B Bond
PucyHok 16.18. Menw «Obwas cmamucmuka. Bond»
RX bytes KonmuecTBO MPUHSITHIX 6aiiTOB 111 MHTepdeiica Bond.
RX packets KonmuecTBO MPUMHSITHIX KaApoB 1St MHTepdeiica Bond.
RX errors KomnuecTBO  MPUMHATBIX  KAZpOB C  HeIPaBUIbHON
KOHTPOJIbHOV cyMMoOi1 1y1st mHTepdeiica Bond.

TX bytes KonmmuecTBo nepemaHHbIx 6aiToB aj1s1 MHTepdeiica Bond.
TX packets KonmuecTBo nepemaHHbIX KaapoB Aj1s1 uHTepdeiica Bond.
TX errors KomnuecTBO mepefaHHbIX  KagpoB C  HeIpaBUIbHOM

KOHTPOJIbHOV cyMMOii 1jist uHTepdelica Bond.

Wrong partner MAC error

KonuyecTBO MHTepBaJOB BpeMeHM MIJUTEJIbHOCThIO 1 C,
B TeYeHMe KOTOPbIX COCTOSIHME TecTa ObLIO «wrong partner
MAC».

Channel cnt error

KonnuectBo MHTEpBAJIOB BpeMeHN OJJIUTEJIbHOCTbIO 1 c,
B TeUeHMe KOTOPbIX KOJIMYEeCTBO KaHa/IOB O6bUIO MEeHbIIIe JBYX.

Ea  A:1000 LAC B:1000 LAC 19 43
LACPDU cTaTtucTHUKAa
MopT A
RBX LACPDU frames : 113
TX LACPDU frames : 116
Illegal frames 1 ©
Unknown frames + 0
BxX markers frames : 0
RX markers resp frames : 0
T markers frames : 0
T markers resp frames : 0
Cron A B

PucyHok 16.19. Mento «LACPDU cmamucmuka»

RX LACPDU frames

KomnuectBo npuHaTseix LACPDU-mnakeToB gJis rioprta A (B).

TX LACPDU frames

KomnuectBo nepenganubix LACPDU-makeToB gJjis roprta A (B).
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Illegal frames

KonnuecTBo makeToB, B I0OJie TOATUIIA KOTOPBIX YKasaH
He «LACPDU» mnn «MARKER», oy mopta A (B).

Unknown frames

Kappsl, pasmep KOTOPBIX MEHbIIIE pa3Mepa, JOMyCTUMOTO 151
LACPDU, pgnsa nmopta A (B).

RX markers frames

RX markers resp frames

KommuecTtBo nipuHsThiX (RX) 1 nepemanubix (TX) cy>keOHbIX

TX markers frames

KaIPOB, MCITOIb3YIOUIMXCS TIPY BBIBOZE U3 0O0CTYKMBAHMS

TX markers resp frames

OIHOT'0 U3 KaHAJIOB, 11 rmopTa A (B).

ACP),B(R)

[TepexmoueHre MexXAy CTaTUCTUKOM AJisi mopTa A u B.

E® N:1000 LBZ B:——— - 15 49

HacTporkm

M-It sy 00:21:CE:28:19:0A

Pucyrok 16.20. Hacmpoliku mecma «LACP moHumop»

Partner MAC MAC-aapec ymanénHoro rnpubopa bepkyr-ET.
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16.7. KoHndpurypuposanue M720 (Smart SFP)

Onsa ypanénHoro ynpasineHuss M720 (Smart SFP) ciegyer mepeiTM B MEHIO

«/IHCTpYMEeHTbI»

«Kondwur. Smart SFP». VYpmanéHHoe yIpaBjeHMe BBITIOTHSIETCS

nocpenctsom REST API nosepx mniporokosa HTTP (ropt TCP 80). [lis 3ampoca OGaHHBIX
ucnonb3yeTcs mpotokoa JSON-RPC 2.0. @opmat oomeHa gaHnHbIMM — JSON.

Ea A:1000 - B:—— - 16:21

Konpur. Smart SFP

MogKknYMTECA K
Hactpoikkn IP
Wlnerg
PUNLTHR

(JEHOEWTE BCE

PucyHok 16.21. MeHto «KoHue. Smart SFP»

ITogkmouUnNTHCS K

[lepexon, B MeHIO [IJis YCTAaHOBKM MapaMeTpPOB MNOAK/IIYEHUS
K M720 (Smart SFP), cm. pasgen 16.7.1.

ubopmariius

[Tepexon B MeHI0 «MHpopmauus», cM. pasgen 16.7.2. B stom
MeHI0 MpeacTaBiaeHa uHpopMmaiusi 06 M720 (Smart SFP), k
KOTOPOMY BBITIOJIHEHO TTOK/II0UEHNe.

Hacrporiku IP

[Tepexon B meHio «Hacrtporiku IP», cm. pasgen 16.7.3. B atom
MEHI0 BBITIOJIHSIETCS HACTpolika MapamMeTpoB MHTepdeiicoB
U Mapupytusauum (TOAbBKO 1IUI03a [0 yMoiayaHuio) Ha M720
(Smart SFP), K KOTOPOMY BBITIOJIHEHO IMTOAK/II0OUYEHME.

[neiid [lepexon B meHwo «lllneitd», cMm. pasgen 16.7.4. B aTom MeHIO
BBITIOJIHSIETCST HACTpoiika muieiida Ha M720 (Smart SFP).
OUIbTPHI [Tepexon B MeHIO «®UAbTPhI», CM. pasaen 16.7.5. B aToMm MeHI0

BBITIOJTHSIETCSI HACTPOJiKa 1uteiida Ha OCHOBe (PUIbTPOB.

Ipumeuanue. Menio «MHbopMalusi», «Hactpoiiku IP», «Illneiid», «PUABTPbI» JOCTYITHBI TOJBKO MTPU HATUIUU
nopkiatoueHus K M720 (Smart SFP).

HpI/I Ha>XaTM Ha KJIaBUIIY

F4 («OGHOBUTB BCE») MPMUOOP 3aNPOCUT BCe HACTPOIKM

¢ M720 (Smart SFP) 1 0GHOBUT TeKyIIyie 3HaYeHMSI.
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16.7.1. Noakntovenue Kk M720 (Smart SFP)

®E=  A:1000

[  A:1000

[ A:1000

B:——

16:25

MogKkNHYMTECA K

MopT A

MogkAHYMTECA K

MopT
MNogKAHNMUTBECA K

MogkNHYMTECA K

L llopT N A

MogrkawumtTeca k€ 192,168.2.1 MogkawumtTeca Kk 192,168.2.1 192.168,.2.1
Mapone admin  *xxexxxx Maponk admin  *xxxxxsx Mapone admin  *xxxxxxsx
Cratyc [logknwueHo Ctatyc OTrAWMeHO Ctatyc OTrAwueHo

OTKARUMTECA LAM Mok muuTECA Mo yMonqaHHe MogkmuuTeCA

PucyHok 16.22. MeHto «[Todkn4umscs K»

[TopT

Bei6bop 1opra mpubopa, uepe3 KOTOPbI OyaeT BBIIOJIHEHO
nopaxmodenye K M720 (Smart SFP): A ( F1),B( F2 ), LAN( ).

ITogkmouUnNTHCS K

IP-agpec M720 (Smart SFP). Ilpu HakaTuu Ha KiaaBumry &

(«ITo ymomuaHMIO») MPOUCXOOUT cOpoc 3amaHHoro IP-ampeca
K 3aBOACKMM 3HaueHusiM (192.168.1.1).

[Taposb admin

[Taponb g yuéTHOi 3amucu «adminy». [Ipy HaxkaTuy Ha KIaBUIILY

F1' («[To ymom4aHuio») MPOUCXOAMUT COPOC 3aJAHHOTO MAPOJIs

K 3aBOJCKMM 3HAUYE€HUSIM.

Craryc

Cocrosinue nogkiauenus K M720 (Smart SFP): «[loaxkimtoueHo» nnn
«OTKIIOUEHO».

[Tocie ycTaHOBKU
(«IToORIIOUNTBCI»).
00 ommoKe:

Eciu nonakimrouyeHue HEBO3MOXXHO,

IapaMeTpoOB MOAK/IIOUEHMS CjIedyeT HaXaTb Ha KIaBuIy @4

OymeT BbIBEIEHO COOOIIEHME

OumtGral

OumGka nogkauyeHHAa K Smart SFP c
IP-agpecom 192,168.2.1

PucyHok 16.23. Owubka nodknwdeHus
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16.7.2. Undopmauus

m® A:1000 - B:———  —

HHpopmaumna

Mpowzeon. Metrotek
HMa smart—sfp
Tun  SmartSFP

S5/N 00011
Hd 2.1
APP ©,0.1
FPGA ©.1.0-0
55 ¢.0.1

PucyHok 16.24. Mexr «MH@opmayus»

[Tpoussog. [Tpoussoautenpr M720 (Smart SFP).
Nms Wms ycTpoiicTBa.

Tun Tun M720 (Smart SFP).

S/N Cepuitnbiit Homep M720 (Smart SFP).
HW ArnirmapaTHas Bepcusl.

APP Bepcus npuknagxoro I10.

FPGA Bepcust mukpokona FPGA.

SYS Bepcus cucremuoro I10.

16.7.3. Hactpoiiku IP

[  A:1000 - B:———

— 09:56|[®E A:1000 - B:——— - 16:47

[ A:1000 - By——o — 09:58

HacTtpokrm IP

Wnwz vepez nopt ghel

HacTtponrm IP

Hactpolka uHTeppercos HacTtpolka uHTeppencoe
HacTporkn MapupytTraaumm HacTporkn MapupyTraaummM

(B} Wmawz uepez nopt ghel (B)

HacTponru IP

HacTpolka uHTeppencoB

HacTporkm MapupyTmnsaumm
llnwz vepes nopt ghel (B)

O8HOBMTE WsmeruTs

iS58 b

Pucyrok 16.25. Mexro «Hacmpoliku IP»

Hactpoiika natepdeiicos Ilepexom, B  MeHI0 «Hactpoiika  uHTepdeiicoB»,

cm. pasgen 16.7.3.1.

HacTpoiiku mapiipytusaium | [Ipy Bbi60pe JaHHOTO ITyHKTa

[Ipy HaxkaTUM HaA KIAABUIILY

MEHIO0 MOKHO OOHOBUTD WJIN

M3MEHUTb HACTPOIKM MapLIpyTU3aLA.

F$  («O6HOBUTB») TpUbOP

3alpOCUT HACTPOMKM 1ITH03a 110 ymoauaHuto ¢ M720 (Smart
SFP) 1 0GHOBUT TeKyIllee 3HAUEHME.
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[Ip HakaTuM Ha KiaaBumryy 4

TIOPT».

(«3MeHUTb») CTaHeT
IOCTYIleH [ HaCTpPOVKM IyHKT MeHwo «Illnio3 yepes

[Il;r03 yepes mopT

gbel (B).

Bb160p nopTa ¢ nomomibio k1asum 1 u F2 :gbe0 (A) un

[Ipy HacTporike 1UI03a IO yMoaYaHuioo Ha M720
(Smart SFP), O6ymeT wuCIO/Jb30BaH
YKa3aHHBII B HACTPOIKax BbIOpaHHOIO ITOPTa.

11IJTI034,

[Tocsie BbIOOpA 1UTIO3a CJIeIyeT BEPHYTHCS B IMYHKT MeHI0 «HacTpoiiku MapuipyTusanmm»

1 BbIOpaTh «CoxpaHuTb» ( 72 ) mmm «OTMeHuTH» ( 74 ):

Ea A:1000 - B:——— - 16 36

Hactpomrkn IP

Hactpoika wHTep(encos

HacTpoiki mapupy T3 AL

Wmoz vepes nopt gbel (B)

CoxpaHuTe OrreHuTE

PucyHok 16.26. CoxpaHeHue unu ommMeHa Hacmpoek

ITpu BrI6GOpe «COXpaHUTh» BO3HUKAET Ceayollee COOOIIeHMe:

Ea A:1000 - B:——— - 17:05

Brrmanme |

CeTeBrle HacTponkm anAa Smart 5FF c
IP agpecom 192,168.2,1 oypyr
M3MeHEeHH Ha cregyuume:

Wnws vepes nopt: gbel (B)

310 MOoXeT NpuBecTHM K notTepe
pgoctyna Kk Smart SFP. npogonsmte?

La Her

PucyHok 16.27. CoobueHue 06 usmeHeHuu Hacmpoek M720 (Smart SFP)

Heob6xomumo otseTutb «[Ia» ( F2 ) mmum «Her» ( F4).
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16.7.3.1. Hactpoiika uHtepdeiico

EE A:1000 - B:——— - 0957 @ A:1000 — B:—— — 16:38
HacTtporka wvHTeppercoB HacTporka wHTeppeHrcoB
MopT gbed (A) MopT gbhed (A)
IP appec 192,168,12.10 m 192,168,.12,10
Macka nopgcetTw 255,.255,.255.8 Macka nogcetTn 255,255,.255.8
Waws 192,168.1.1 Waws 192.168.1.1
L84 3 OEHOEMTE MSHEHWTE

PucyHok 16.28. Mexrw «Hacmpolika uHmepgelicos»

ITopT Boi6op mopta M720 (Smart SFP) nyist HacTpoiiku: gbe0 (A) unu gbel (B).

VMt TopTa U3MeHsIeTcs IIpY HaKaTuUy Ha KIaBuIy 2y .

F3

n

[Ipy HaxkaTMu Ha KIABUIITY («O6GHOBUTB») IMPUOOP 3ampPOCUT
HacTpoiiku uHTepdeiicoB ¢ M720 (Smart SFP) m OGHOBUT TeKylilee
3HaueHue.

IIpy HakaTuy Ha Kiasumryy '+ («VI3MeHWUTb») CTAaHYT JOCTYIIHBI IS
HACTPOVKM ITyHKTBI MeHI0 «IP-agpec», «Macka nogcetu», «[mwo3».
[P-anpec [P-anpec nopra.

Macka noacetu | OmpepenseT, Kakasgi 4dactb I[P-agpeca, yka3aHHOro B MpeAbIaylieM
IYHKTE, OTHOCUTCS K aZipecy CeTH, a Kakasi — K afpecy ysJja B CeTU.
1103 [P-agpec mmro3a.

ITocne HacTpoiiku [P-anpeca, Macku U 1UIIO3a CIeAyeT BEPHYTHCS B ITYHKT MeHI0 «IlopT»

1 BbIOpaTh «CoxpaHuTb» ( 72 ) mmm «OTMeHuTH» ( 74 ):

ma A:1000 - B:——— - 16 44

HacTpoika wWHTeppercoB

NopT gbed {A)
IP agpec 192.168.12.10

Macka nogceTn 255,255,205 .8
Wawz 192,168,.1.1

L4 = CoxpaHdTe O THEHUTE

PucyHok 16.29. CoxpaHeHue unu ommeHa Hacmpoek

ITpu BeIOOpEe «COXpaHUTh» BOSHUKAET CJIeyIoliee COOOLIeHe:
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@ A:1000 - B:——— - 16:41

BHuMaHKe |

CeTeBrle HacTpoWku anA lNopt ghe
{A) Smart SFP c IP agpecom
192.168.2.1 6ygyt M3MeHeHH Ha
cregyuume :

IP appec: 192,168.12,10
Macka nopceTwn: 255,255, 255 .8
Waw=: 192,168.1.1
3To MOXeT MNpMBECTH K NoTepe
pocTyna k Smart S5FP.
NpoAoNEMTE?

la Her

PucyHok 16.30. CoobujeHue 06 uzmeHeHuu Hacmpoek M720 (Smart SFP)
Heob6xomumo oteeTutb «[Ia» ( F2 ) mmum «Her» ( F4).

16.7.4. Wneid

E® N:1000 - B:—— - 17 13| =™ A:1000 - B:——— - 10 02
llneAgp llnenp
Mopt gbe® (A) Mopt gbed (A)
Sposets Bk Burkn
LY r JSHOEMTE NzMEHUTE Brikn 2 3 4

PucyHok 16.31. Mento «llinelig»

ITopT Br160op mopta M720 (Smart SFP) nyist HacTpoiiku mneiida: gbe0 (A) mnm gbel (B).

F1 B2

Nms IMopTa M3MeHAeTCd ITPU Ha>KaTUM Ha KJIIaBUIIN n

[Ipy HaxxaTuy Ha KIaBuiy F° («OGHOBUTB») MPMUOOD 3aIIPOCUT HACTPOIIKU
nteiica ¢ M720 (Smart SFP) 1 06HOBUT TeKylilee 3HaUEHMe.

IIpy Ha>xxaTuy Ha KiIaBuiry 4 («VI3sMeHUTb») CTaHeT JOCTYIIeH 171l HACTPOIKM
ITYHKT MEHIO «Y pPOBEHb».

F1 F2

YpOBeHb | Bpi6op ypoBHSI IuIeiida:
F3

— 1u1eiid BBIK/IIOUEH, — mIeid KaHaJIbHOTO

ypoBHs (L2), — mneitdp ceresoro yposHst (L3), F4

TPaHCIIOPTHOTO YpPOBHS (L4).

nieid

[Tocne HacTpoiiku Inuieiida ciaenyeT BepHYTbCSI B IMYHKT MeHI0 «IIopT» M BbIOpaTh

«Coxpauutb» (2 ) mmm «OT™MeHnTb» (74 ):
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ma A:1000 - B:——— - 17:20

Wnerp

NopT gbed {A)

YpoBeHs Boikn

L4 = CoxpaHdTe O THEHUTE

PucyHok 16.32. CoxpaHeHue unu ommeHa Hacmpoek

[l KOppeKTHOI paboThI 1uIeiida mepes coxpaHeHeM HaCTPOeK He0O6X0IMMO HaCTPOUTD
dunapTpsel (cm. pasgen 19.5). Eciay uu oguH GUABTP He HACTPOEH U GUIbTPbI BHIK/IIOUEHBI, TO
nieiid He MOXKET ObITh BKIIOUEH.

16.7.5. ®unbTpbl

E® N:1000 - B:——— - 10:03] [E®™ A:1000 - B:——— — 17:58
PUNLTPR PUNLTRR
MopT gbe® (A) Mopt gbed (A)
BrmouTe  Hor Het
HacTporkn guneTpoB HacTpoMkn guneTRoE
CratucTHka PpUILTpOB CrtatMcTMka PUNETROB
L84 » DEHOEMTE MSHEHUTE HeT La

PucyHok 16.33. MeHwo «®Punbmpebi»

ITopT Bei6op mopra M720 (Smart SFP) mjist HacTpoitku (OUIbTPOB:

gbe0 (A) miu gbel (B). imsa mopTa M3MeHsIeTCS MpPU HaXaTUU

F1 F2

Ha KlTaBUIINU "n

I[Ipy HakaTuM Ha KaaBumry > («O6HOBUTH») IPUOOP 3aIIPOCUT
HacTpoiku ¢uabTpoB ¢ M720 (Smart SFP) 1 0GHOBUT TeKyIIe
3HAUeHMUsI.

IIpy HaxkaTUM Ha KaaBumy ¢ («/I3MEHMUTb») CTaHeT JOCTYIeH

JJIsd HaCTpOﬁKM ITYHKT MEHIO «BKIIOUUTD».
F2

BKIIIOYNTB F1  BBIKTIOUNTD QUIBTPHI, — BKJIIOUUTD QUIBTPHI.
HacTpoiiku punbtpoB | Ilepexon B meHio «HacTpoiiku puibTpoB», cM. pasgen 16.7.5.1.
Cratuctuka puabTpoB | [lepexon B meHI0 «CTaTucTUKa PUIbTPOB», CM. pas3aen.16.7.5.2.
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[Tocsie BKIIIOUEHMS MU BBIKIIOUEHMS] QUIBTPOB CeAyeT BepHYThCS B IMyHKT MeHIo «I[TopT»

1 BbIOpaTh «CoxpanuTb» ( 72 ) mmm «OTMeHnT» ( 74 ):

ma A:1000 - B:——— - 18 01

PUNLTRR

Nopt gbed {(A)

Bxawumte [la

HacTporku puiLTROE
CTaTMCTHMKA QWILTROB

L o CoxpaHHTE OTHEHKTE

PucyHok 16.34. CoxpaHeHue unu ommeHa Hacmpoek

16.7.5.1. Hacrpoiiku punbTpos

Ea A:1000 - B:——— - 10 06| [EW A:1000 - B:——— - 12 14
HacTpoRkK pUnLTpoB HacTpoRkn punLTpRoB
dunsTp 3
Route linesp None
Sr¢ IF 0,0,.0.,0 Src¢ IF 0,0.0.0
Dst IF ©,0.0.,0 Dst IF 0.0.0.0
Src port © Src port 0
Dst port © Dst port 0
VLAN ID 1 VLAN ID ©
Ly > (BHOEMTE WzmeHUTE Mome Wnegig Twamp

PucyHok 16.35. MeHwo «Hacmpoliku ¢punsmposs»

Ounptp 0 ... DytbTp 11 | Bei6op dunabTpa mas HacTpoiiku. Homep ¢uibTpa M3MEHSITCS

F1 F2

c 0o 11 nmpu HaXkaTUM Ha KJIaBUILU "u

[Ipu HaxkaTuy Ha KIaBuury 2 («OGHOBUTDHY) IPUOOP 3aIIPOCUT
HacTpoitku puabTpa ¢ M720 (Smart SFP) u 06HOBUT TeKyllye
3HauYeHus.

IIpy Ha>xxaTuu Ha KnaBumry '+ («/I3MeHUTb») CTAHYT JOCTYITHBI
IIJISI HACTPOMKU IYHKThI MeHI0 «Route», «Src IP», «Dst IP», «Src
port», «Dst port», « VLAN ID».

Route Bbi60p MapiiipyTa cjieloBaHus TaKeTOB:

e None ( 1) — maker 6yger 06pab6oTaH B COOTBETCTBUM
C O6LIVIMM TIpaBMIaMM Tlepejauyt TaKeTOB;

e Illneitd ( 72 ) — maxer 6yzmeT oTnpas/eH B meid;
e Twamp ( F* ) - maker 6yze nepeman na TWAMP reflector.

Src IP [P-anpec oTiipaBuUTes.
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Dst IP IP-anpec rosyuareis.

Src port Homep TCP/UDP-niopTa oTripaBuUTess.
Dst port Homep TCP/UDP-niopra nosiyuaress.
VLAN ID Wpentudukarop VLAN.

[Tociie HacTpoiiku GWIbTpPa CiaedyeT BEPHYTbCS B IYHKT MeHIO «DuUabTp» ¥ BbIOPATh

«CoxpauuTb» ( F2 ) umn «OtmenuTh» (4 ):

E® A:1000 - B:—— - 12 31

HacTporku guUbTpoEB

Route lneip
Src IP 192,168,001,001
Dst IP 192,168.001,003
Src port 5000
Dst port 6GOOD
¥YLAN ID 7

L o CoxpaHHTE OTHEHKTE

PucyHok 16.36. CoxpaHeHue unu omMeHa Hacmpoek

16.7.5.2. Cratuctuka ¢punbTpos

Ea A:1000 - B:—— - 10 08

)

Az1000 -

CratMcTrrka PULTRoB

Nopt gbhed {A)

PnsTp 1

CrartmcTrrka puisTpoB

MopTt

gbel (B)

Kon—-Bo Sant 9 Kon-Bo Gant 9
Kon-Bo naketos 9 Kon—Bo naketos ©
L ol o o JAHOBMTE
PucyHok 16.37. MeHwo «Cmamucmuka ¢uasmposs»
[Topt Boibop moprta M720 (Smart SFP) mas mpocMoTpa CTaTUCTUKM:

gbe0 (A) unu gbel (B). ims1 miopTa uM3MeHSIETCSI TPU HasKaTUM

Ha kimaumm F1ou F2

OwibTp O ... ®uibTp 11

Br16op punbTpa Iy IpocMOTpa CTaTUCTUMKU. HoMep ¢uabTpa

F1 F2

N3MEHAETCH ITPpY Ha>KaTUM Ha KJIaBUIIN n

Kos-Bo 6aiiT

KosmaecTBO NMpUHSATHIX 6AMATOB.

Komn-Bo makeToB

KonnuectBo IIPMHATDBIX I1aKEeTOB.
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17. MeHio «M3mepeHua»

17.1. RFC 2544. HacTpoiika Tonosorum 1 3arosioBkKa

HacTpoiika TOMOJIOTMM TeCTMPOBAHMSI U ITapaMeTpPOB 3arojioBKa MaKeTOB BbITIOTHSIETCS
B MeHI0 «M3Mmepenus» = «RFC 2544» = «HacTpoiiku».

= g} ;1000 - B:i—— - 12:30

HacTporkK

Tononora TecToB

3aronoBok
Kagpw

MponyckHaA cnocofHOCTb
Sagepxka
MoTtepwn kagpoe
MpepensHan Harpyska

AonoMHUTENBH.

Mo yrondaHHm

PucyHok 17.1. Hacmpotiku RFC 2544

17.1.1. Tononorusa TecTtos

gy A:1000 - B:——— - 12:36

TononorkvA TecToB

MopT nepepayr A

MopT Npueém A

flvcr, IP 192,168.1.1

A B LT SHYMOHHER

PucyHok 17.2. MeHro «Tononoausi mecmoe»

C NOMOIIbIO 3TOTO MEHIO 3aAETCS MOPT IMIPMEMA U MOPT Iepegauu JaHHbIX. OOMH U TOT
>Ke TIOPT MOMKEeT CIY>KUTh U IJIS Tiepenaun, U IJisl npueémMa (Harnpumep, Ipu UCIOJIb30BaHUM
dyukuuu [lneitd). IIpu omHOHAMpaBAeHHOM TeCTMpPOBAaHMM B KauecTBe IOpPTa
repeaaul/Tipuéma BbioMpaeTcs «IMCTaHIIMOHHBI».
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17.1.2. OcHOBHble NapaMeTpbl 3arosoBKa

gy A:1000 - B:—— - 12:41

3aronoBok

00:21:CE;08:09:32
MAC nony4., ©0:21:CE:08:09:31

IP oTnp. 192.168.2.1

IP nony4, 192,168.2.1

AononHUTensHo
YLAM Brikn
HPLS TH 0
HPLS R¥ —————————-
IP ToS 0000bt precedence ©
|JDp B0 D000

PucyHok 17.3. MeHto «3a20/1080Kk»

MAC ormp. MAC-agpec oTripaBUTeIS.

MAC nonyu. MAC-agpec nosyuarers.

IP otmp. [P-anpec oTripaBuTes.

[P nmomnyu. [P-agpec nomyyarers.

JIOTMIOTHUTEIbHO 3HaueHusl, 3aJaHHble B MEHIO «3arojioBOK (IOIL.)» (pa3men
17.1.3).

Ipumeuanue. Tlpu BbI60pe yHKTa MeHI0 «MAC oTrp.» i «MAC 1moayd.» ¥ HakaTuu Ha

xiaBumy ' ( 72 ) BMecTo Tekymero MAC-azpeca 6yzmeT noacrasieH MAC-aapec ropra A

(B), 3amanHbIil B MeHI0 «IlapameTpsl mHTepdeicoB» (cM. pa3gen 15.2).

IMpumeuanue. Ipu BbibOpe MTyHKTa MeHI0 «IP oTmp.» man «IP mosyd.» ¥ HaskaTuu Ha KJIaBUIILY

e ( L ) BMecTO Tekyiero IP-agpeca 6ymeT roacrasieH IP-agpec mopra A (B), 3amaHHbIi

B MeHI0 «IlapameTpsl ceTu» (cM. pasgen 0).

Ipumeuanue. TTpyu BbiGope MyHKTa MeHIo «MAC Mosyd.» ¥ HaXaTuy Ha KJIaBuury ' 6yger

npoBenéH ARP-3aripoc. B pesynbrate 3ampoca BMecTo Tekyuero MAC-azpeca roJyyaTess
oynet roactasiaeH MAC-anpec, cooTBeTCTBYIONIMIT IP-aapecy momyuaTess.

[Tpu 3amanum MAC-aapecoB HeOOXOIMMO YUUTHIBATH CIeIyIOlIee:

— B KavectBe MAC-agpeca otnpaBuTensi ykasbiBaeTcs:i MAC-ampec uHTepdeiica
MCTOYHMKA;

— eI MCTOYHMK M TojlydyaTesb COeOMHEeHbl HaIpsMylo, 0e3 MPOMeKyTOUHBIX
MapIuIpyTM3aTopoB, B KauecTBe MAC-azpeca moJsyuyaress: ykasbiBaeTcss MAC-anpec
mHTepdeiica mosyuaTess;

—  eCJIM MEXIY MCTOUHMKOM M ITOJTyJaTeieM CyIeCTBYET XOTSI ObI OAVH MapUIpyTU3aTop,
B KauecTBe MAC-aapeca moyrydaresiss Heooxoammo ykazaTb MAC-ampec 6/msKaitiero
K MCTOYHMKY MapuIpyTu3aropa.
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17.1.3. ononHuTenbHble NapaMeTpbl 3aro/IoBKa

gy A:1000 - B:——— - 11:08

Saronceok {pgon.)
Auto—ARP Bwikn

YLAMN
MPLS

IR =T e'® PREC+TOS

Precedence ©
ToS5 QOO0
UDF src  B80000
UDF dst 50000

PREC+TOS DECP

PucyHok 17.4. MeHio «3azonosok (don.)»

Auto-ARP Ecau BeiOpaHO «BKiT», TO IIpu 3aITycKe TeCTOB Oy[IeT aBTOMaTUUeCKN
npoBeneéH ARP-3ampoc. B pesyisbTaTe 3amnpoca BMeCTO TEKYIIEro
MAC-agpeca mnosydaTtens Oymer moxacrtaBieH MAC-ampec,
cootrBeTCTBYyOUMIA IP-agpecy mosyuartensi, 3aJaHHOMY B MEHIO

«3aros0BOK».
VLAN ITepexon B MeHIO «VLAN».
MPLS ITepexon B MeHIO «CTE€K METOK».
IP DiffServ [To3BosisseT BbiOpaTh mosis Precedence um ToS («<PREC+TOS») unu

rojie DSCP («DSCP») mist 3agaHus Kjacca o0cIy>kKuBaHus Tpaduka
OT pa3INYHbIX NpUIoKeHU. OnmcaHue mojen npeacTaBaeHO HIDKe.
Precedence [Tosie, KOTOpoOe yKasbiBaeT MPUOPUTET Kajpa. Bo3aMoXXHO BoceMb
3HaUeHU Mpuopurera Kazapa B cooTBercTBUM ¢ RFC 791 [2].
OTmpaBuUTeNb MOXET YCTAaHOBUTH B 3TOM ITojie Jilo60oe 3HaueHue
13 TabmuIbl 27.2.

ToS [Tone, koTopoe ornpepensieT TUI obcaykuBanust IP-nakera (Type of
Service). OTmnpaBuUTe/Nb MOXET YCTaHOBUTb B 3TOM TII0Jie Jii06oe
3HaueHue U3 Tabmuibl  27.3, PYKOBOACTBYSICb METOIMUKOI
RFC 1349 [4]. Takke BO3MOKHO YCTaHOBUTb JIIOOYI0O IpYTYIO
KOMOMHAIIMI0O U3 4-X OUT B COOTBETCTBMM C HACTPOMKaMM
MapIuIpyTmM3aTopa.

DSCP [Tone DSCP coctout 13 8 6UT U MO3BOJISIET 3a1aBaTh OOJIbIIIEE YMCIIO
KJIacCOB 0OcCaykMBaHus Tpaduka, yem mosss Precedence u ToS.
Omucanue crapmmux 6 OUT IpencTaBleHO B Tabiu. 27.4. Mnagiime
206MTa MCIOJB3YIOTCI  IpoTtokosiom TCP  nns  mepemaum
MHbOpMaLuM O Iieperpyskax u onucaHbl B Tabs. 27.5.

UDP src Homep UDP-nopta oTipaBuTesi.

UDP dst Homep UDP-nopTa mostyvyaresnsi.
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Ipumeuanue. Tlpu BbiOOpe IyHKTA MeHI «VLAN» M HakaTMyM Ha KJIaBUIILY

F1 , F2
/

B KauecTBe HacTpoek VLAN OyayT aBTOMaTM4YeCKM TOACTaB/IeHbl HACTPOIKM, 3aJlaHHbIe
B MeHI0 «I[TapameTpsl nHTepdeiicoB» = «VLAN» mist opta A/B.

Ipumeuanue. Tlpu BbIOOpe MyHKTa MeHI0O «MPLS» M HaskaTuyM Ha KIaBUIITY

F1 / F2

B KauecTBe HacTpoek MPLS OyayT aBTOMATuMuecKyu IIO[CTaBJIEHbI HACTPOVKM, 3aJaHHbIE
B MeHIo «I[lapameTpbl MHTepdeiicoB» = «MPLS» njis mopra A/B.

17.1.4. Hactpomka VLAN

gy N:1000 - B:—— - 11:17

YLAN

V0LAN BN

ID 1000
Mpuoputer 2

ID 2000
Mpuoputer 4

ID 4000
Mpuoputer 7/

Braren 1 2 3

PucyHok 17.5. Merro «VLAN»

VLAN

Bri6op KonmuecTBa MeTOK (1-3, BbIki).

ID

12-6utHblii uaeHtudukarop VLAN, mpencraBisieT cob0ii 4MCIIO0
or0 pmo 4095. OpuosHauHo ompegensier VLAN, KoTopoit
nipuHagiexuT Kaap. Hynesoe 3Hauenue VLAN ID noka3sbiBaeT, 4To
OaHHBIA Kaap He HecéT uHpopmanum o VLAN, a comepskuT
nHdopMaluio TOAbKo O mpuoputete. Ecnu 3HaueHne VLAN ID
YCTAaHOBJIEHO PaBHBIM 1, TO MpuU IPOXOJe uyepe3 IOPT CETEBOTO
KomMmyTaTopa 3HaueHne VLAN ID pig storo Kazapa Oyzner
yctaHoBsieHO paBHbIM VLAN ID mopra.

[Tpuopuret

[lone, xoTopoe ompenenser mnpuoputeT Tpaduka. CyliecTByer
8 3HaueHuit nmpuopureta ([1]), COOTBETCTBME MEXAY IIPUOPUTETOM
" TUTIOM TpaduKa MpeacTaBieHo B Tabnuiie 27.1.
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17.1.5. Hactpoika MPLS

gy A:1000 - B:——— - 11:29
CTek MeTOK
L Kon—Bo mMeTok MK
MeTrka 30000
MPLS COS o
TTL 128
MeTrka 20000
MPLS COS o
TTL 128
MeTka 10000
MPLS CO5 o
TTL 128
Bhikin 1 2 3

PucyHok 17.6. MeHto «Cmek Memok»

KoJs-Bo meTOK Br160op KonmdyecTBa MeTOK (1-3, BbIKi).
MeTtka 3HaueHue MeTKU.

MPLS COS Kiacc o6cmyskuBaHus IakeTa.

TTL Bpems >kxu3HM 1akeTa ¢ METKOM.

17.1.6. Bbibop pasmepa Kagpa

g N:1000 - B:—— - 12:25
Kagpw

64 Bk
2 128 Bkn
3 256 Bkn
4 512 Bkn
5 1024 Bkn
& 1280 Bkn
72 1518 Bkn
8 9600 Bukn
9 B4 Bwrn

Brn Brikin Mo ymomdaHum

PucyHok 17.7. Merio «Kadpbi»

Pa3mepbl IlepeiaBaeMbIX Ka[pOB MOKHO 3aJaTh ABYMS CII0OCOOaMMU:

1. BbibpaTh cTaHIApTHbBIE pa3Mepbl B COOTBETCTBUM ¢ MeToayKoit RFC 2544 — knaBuiina

F4 («ITo ymomuaHuio»): 64, 128, 256, 512, 1024, 1280, 1518 6aiit. [Ipy 5TOM UMeeTCs
BO3MOXKHOCTb JOTIOJTHUTEILHO 3a4aTh OAVH KaJp IPOM3BOILHOIO pa3Mepa.

2. BBecTu pasmepbl KaJpoB Bpy4yHYIO. Pa3zMep He IO/DKHBI ObITh MeHble 64 OailT
u nipeBbIIaTh 9600 6aiiT.
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17.2. RFC 2544. Hactpoiika napamMeTpoB TeCToB

3amaTh 3HAUeHMs I1apaMeTPOB TECTOB [JisI IPOBeIEeHMs] aHaiu3a MOKHO [IBYMSI
criocobamu:

1. BpiGpaTh CTaHJApTHbIE HACTPOIKM B COOTBETCTBUM C MeToauKoit RFC 2544: MmeHI0

«VsmepeHnsi» = «RFC 2544» = «Hacrtpoiiku», knasuma '+ («[Io ymon4aHMio»).

HacTpoiiku 6yayT nIpMMeHeHbI )i BCeX ITOAMEHIO, ITOKa3aHHbIX Ha puc. 17.1, Kpome
«Tomonorust TecToB» U «3aroji0OBOK».

2. TIpoBecTu HaCTPOVKY BpyUuHyIO (CM. pa3genst 17.1.1-17.1.6, 17.2.1-17.2.5).

Ilpumeuanue. BO3MOXHOCTb M3MEHEHMSI CTAHOAPTHBIX, OIpPeIeE€HHbIX METOAUKOM
RFC 2544, 3HaueHMii ImapaMeTpoOB TECTOB IPeayCMOTpeHa B Ipubope IS ONTUMMMU3ALUU
CKOPOCTY U MOBbILIeHMST 3P HeKTUBHOCTY IPOBeAeHMS aHaIM3a.

17.2.1. NMponyckHaa cnocobHOCTb

Mo A:—— - B:1000 - 14:32
MponyckHana cnocoBHOCTL
Hactporkm

L BunonnaTi I
Harpy=zra (L1} 100 A
MpoGa.c 60O

Pazpewenmne. X 0,01
Mopor nortepe.XA  0,.5000

Her la

PucyHok 17.8. Hacmpolika napamempos mecma

BbITIO/IHATD BritoueH1e/OTK/IIOUeHNe aHa/I13a IIPOITyCKHO CTTIOCOOHOCTH.

Harpyska (L1) 3HaueHne @usmuueckoii (L1) ckopoctu B mpoueHTax ( '),
B k6ut/c ( 72 ) wm B Méut/c (7).

Ipoba, ¢ [lepuon BpemeHM, B TeueHe KOTOPOTO BbITIOHSIETCS Tpoba st
KaXKI0r0 3aJaHHOTr0 B HACTPOJiKax pa3Mmepa kagpa (1-2886 c¢).

Paspemenne, % Pa3pelienne, C KOTOPBIM OyJIeT IIPOU3BOAUTHLCS TTOUCK

MPOITYCKHOJ1 cr1oco6HOCTH. BosmoskHbIe 3HaueHus: 10 (71 ),

1(™)H, o1 (¥, 0,01 (™). HaumeHbllee 3HaueHMe
paspelieHusi COOTBETCTBYeT HauboJblileit TOUHOCTU U3MepeHUsI
MIPOITYCKHOJ CIIOCOOHOCTY KaHaia.

[Topor noreps, % [Topor pomyctumbix 10Tepb (0-10%). Eciu  KoamuyectBO
TPUHATBIX T[AKeTOB  OKAa3bIBA€TCSI MEHbIlle KOJIMYeCTBa
IepefaHHbIX Ha BeIMUYMHY IONYCTMMOIO IIOpora I0Tepb, TeCT
CUMUTAETCS PO EeHHBIM.
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17.2.2. 3apepxka

gy A: 100

O —

Mp

SapepxKa

Hactporkm

Bunonnarte JEIFET

Kon—Bo npo6 20

oba,.c

Harpyskm (L1}

120

Her

la

PucyHok 17.9. Hacmpolika napamempos mecma

BoImmonHaTs

BxitoueHne/OTK/IIOUEHNEe aHaIM3a 3aepP>KKM repegaun TaHHbIX.

Kos-Bo mpo6

KonuecTBO ITOBTOPEHMI TeCTa AJ1s1 KasKI0ro 3aJaHHOro pasmepa

Kajgpa.
IIpo6a, c [leprop, BpeMeHU, B TeueHle KOTOPOTO BBITIOJIHSIETCS TIpoba [jis
Ka)KJ0ro 3aJaHHOTr0 B HACTPOJiKax pa3smepa kagpa (1-2886 ¢).
Harpysku (L1) [Tepexon B meH1o «Harpysku (L1)».
gy A:1000 - B:——— - 13:25
Harpyskm (L1)
Mpon. crnoc.
64 Gant 100 %
128 Gant 100 %
206 Gamt 100 %
512 Gamt 100 %
1024 Gant 100 %
1280 Gant 100 %
1518 Gant 100 %
9600 Gamt 100 %
64 Gant 100 %
Mpon, cnoc, BpyqHym
PucyHok 17.10. Mento «Hazpy3ku (L1)»
HcTounmk

Ilpu BbIGOpe «IIpom. cmoc» ( F') Tect «3afmepxkka» 6ymeT
IIPOXOJUThL TIPY 3HAUEHUM HArpys3ky, IOJIyUYeHHOM B pesysbTaTe

tecta «[IpomyckHasi crioco6HOCTh». [Ipn BbibOpe «BpyuHyo» (

FZ)

IIpn IIpoBeaeHNN TeCTa 6Y,HYT MCIIOJIb3OBAaHbI 3HAUYEHMS, 3aJaHHbIE

I1IOJIb30BATEJIEM.
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17.2.3. NoTtepu kappos

gy A:1000 - B:——— - 13:29
MoTepn ragpobB
Hactporkm
L BunonHaTi L
MpoGa.c 60O

Kon—Bo waroe 9
Hau,Harp.{L1) 100 %
KoHn,narp.{L1} 10 %
HeT la

PucyHok 17.11. Hacmpolika napamempos mecma

BoImmonHaTs

BxitoyeHne/OTKIIOYEHME aHAJ/IM3a YPOBHS IOTEPb KaAPOB.

ITpoba, c

Ilepuon BpeMeHM, B TeUYeHME KOTOPOTO BBIIMOJIHSIETCS ITpoba mAjist
Ka’kK[IOTO 3aJaHHOTO B HACTPOIiKax pasmepa kagpa (1-2886 c).

Komn-Bo maros

KosuecTBO 111aroB M3MeHeHMsI Harpy3Ku.

Hau. Harp. (L1),
Kon. Harp. (L1)

[Tons «HauvanpHast Harpyska (L1)» m «koHeuHas Harpy3ka (L1)»
TTO3BOJISIOT 3a7aTh AMaNa30oH 3HaYeHNi Harpy3Ky, Ha KOTOPOii OyeT
MPOBOAUTBHCSI aHAIM3 YPOBHS moTepb. 3HaueHus: dusndeckoit (L1)

CKOPOCTM 3a/al0Tcsl B IponeHTax ( ' ), BK6ut/c ( 72 ) umm B M6uT/c

(F3 )

17.2.4. MNpepenbHag Harpyska

=) A:1000 - B:——— - 14:14

MNpepensHan Harpyska
HacTporkm

Bunonuarte JEIET

Kon—-Bo npot 50
MpoGa.c 60O

Harpyskm (L1)

Her la

PucyHok 17.12. Hacmpoiika napamempos mecma

BoinmonHaTh

BkiroueHne/OTKIIIOUEeHMEe aHaIu3a Hpe,ELeJ'IbHOI‘/JI Harpys3ku.

Kos-Bo mpo6

KonuuecTBO TOBTOpeHMI  TecTa O  KaXOOTO  3aJaHHOTO
B HACTPOJIKax pazmepa Kaapa.

IIpoba, c [lepuon BpeMeHM, B TeUYeHME KOTOPOTO BBIIIOJHSIETCS IIpoba jist
Ka)K0ro 3aJaHHOTr0 B HACTPOViKax pa3sMmepa kagpa (2-2886 ¢).
Harpysku (L1) [Tepexon B meHio «Harpysku (L1)» (cm. puc. 17.10).
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17.2.5. lononHuUTeNbHbIE HACTPOIKH

E=€A:—— - B:——— - 15 07

AononHUTensHo

HHTepean.mc 7000
OgyueHme . Mmc 2000

Iz VS s HeTt

Her la

PucyHok 17.13. Menxw «[lononHumensHo»

WNuTepBan, Mmc

BpeMst MeKIy OKOHUYaHMEM OIHOI IPOObI M OTIPaBKOI 00yUYaroIiero
Kajapa.

Ipumeuanue. O6yuaronuii Kagp umeeT oauHakoBbie MAC-ampeca
OTIIpaBUTeEJS U NoydaTessi. Korga KoMmMyTaTop moayJdaeT Takovi Kagp,
OH OTGUJIbTPOBBIBAET €ro, T.K. BBIXOAHOI MHTepdelic coBmamaeT co
BXoAgHbIM. IIpum 3srom kommyrtatop cumuTbhiBaeT MAC-agpec
OTITPaBUTEJIS U 3allOMMHAET MHTepdeiic, C KOTOPOTO OH ObLI ITOJTyYeH.

ObyueHue, Mc Bpemsi, dyepe3 KOTOpOe€ HAYHETCS TEeCTUPOBAHME II0C/Ie OTHPABKU
o0yuarIero Kagpa.
IByHamp. BxiiroueHne/BbIKIIOUEHUS BO3MOXXHOCTU MPOBOVUTD

IBYHaIlpaBjeHHbI TeCT (M. pasgen 10.2.2).

CornacHo RFC 2544, unTtepsan coctasiseT 7000 mc (2000 MC OTBOAUTCS Ha MOTyYeHUe
OCTaTOYHBIX KaJipoB, 5000 Mc — Ha pecTabMIN3aLNI0 TeCTUPYEMOrO yCTPOIICTBA), a 0OyueHne

— 2000 mc.

[Tonb30BaTe/ib MOKeET 3aJlaBaTh IPOU3BOJIbHbIE 3HAUEHMS MHTepBaja B npenenax ot 100
1o 10000 mc, BenmumHa 00yueHMsI He To/iKHA ObITh MeHbIle 100 mc u rmpeBsimath 10 000 mc.
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17.3. RFC 2544. Pe3ynbTaTbl aHanusa

B coorBerctBUM c pekomeHpanyeit RFC 2544 pesynbTaThl TeCTOB IIPeICTaBISIIOTCS
B Ta0IMUHOI U rpadumueckoit hopmax.

17.3.1. NMponyckHaa cnocobHOCTb

I § N:1000 - B:—— - 15 52

MponyckHaa cnocoBHOCTL
Kagp Harp ¥ Kapp/c TecT
64 100,00 1488095 NoToeo
128 100,00 844594 NoToeo
256 100,00 452898 NoToeo
512 100,00 234962 NoToeo
1024 100,00 119731 NoToeo
1280 100,00 96153 NoToeo
1518 100,00 81274 NoToeo

CrapT [patir MauT o L1 Coxp, 3arp,

PucyHok 17.14. Pe3ynsmamel mecma: mabauua

Pe3ybTaThl TECTA OTOOPAKAIOTCS B TAGIMYHOM BUE: pasMep Kagpa (B 6aifTax); 3HaUeHMe

3arpys3kM KaHaia (B %); 3HauUe€HMEe MPOIMYCKHOI CIIOCOOHOCTH, IMOJYYeHHOEe B pe3ysbTaTe

aHanm3a. I[Ipy HaKaTuy Ha KIaBUIIY '~ IIPOUCXOOUT MepecyéT M0Je3HOit COCTaBIsIoNe

Harpy3Kky B COOTBETCTBUMU C OIpeae/éHHbIM ypoBHeM (Mout/c L1, Mout/c L2, Mout/c L3,
MowuT/c L4 vy Kagp/c):

— (usuueckuit ypopeub (Mout/c L1): yunutsiBaetcsi pasmep Ethernet-kampa (BKIroYast
CRC), mpeam0byJibl ¥ MeXXKaApOBOTO MHTEpBaa;

— KaHa/IbHBIN ypoBeHb (MOwuT/c L2): yumTbiBaeTcss ToibKo pasmep Ethernet-kagpa
(Bximrouast CRC);

— cereBoii ypoBeHb (M6ut/c L3): yumrtbiBaercss pasmep Ethernet-kampa 6e3 CRC,
Ethernet-3aronoBka, VLAN- 1 MPLS-meTOK;

— TPaAHCIIOPTHBIN ypoBeHb (MouT/c L4): yunutsiBaetcst pa3mep Ethernet-kampa 6e3 CRC,

Ethernet- 1 IP-3aronoska, VLAN- 1 MPLS-MeTOK.
15t mepexopa K rpaduyeckoit hopMe MpecTaBlIeHNs Pe3yabTaTOB CIYKUT KJAaBMUIIa -

(«I'pacduk»).
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L A:100 — B:——— - 00:01
HEwT o MponyckHas cnocoBHOCTE
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=
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— = = =
EF7 .4 H1—|1—|1—| ....................................
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e o (] (]
ERENENE
IEd 9. wl =l = e
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D = -t
LD
oz, 4- |23 B D
* ] L fa] o
[m] -t [t -t
=t =t L [
-— [mu] =t [ns¥ ]
o
* 64 128 256 51z 1024 1280 1518 G100
pasmep kagpa.b
Tabniua Buig

PucyHok 17.15. Peaynemamel mecma: 2paguk

Knauma ™ («Bupy) cayKuT [ NepeKkIodeHus] MeXAy [ByMs BapUaHTaMu

Fpad)I/I‘IECKOFO ImpeacTaBJ/IEHUA PE3y/JIbTaTOB TECTUPOBAHMS:

1. MakcumanbHOe 3HaueHMe 10 ocuM Y COOTBETCTBYET MaKCUMMaJIbHOM CKOPOCTU
coenyiHeHus. ITycTbie CTOMOIBI OTOOPAskalOT MaKCMMaIbHOE TeOpeTUUeCKoe 3HauUeHe
IIPOMYCKHO CITOCOOHOCTM.

2. MakcumanbHOe 3HaueHMe Mo ocuM Y COOTBETCTBYeT MaKCUMa/IbHOMY M3MepeHHOMY
3HAUeHMIO MPOIYCKHOV CTIOCOOHOCTN.

[To ocu X B 060MX CIyyasix OTJIOKeHbI 3HaUeHMsI, COOTBETCTBYIOIIME pa3Mepy Kazpa.

Ha 3amojmHeHHBIX CTOJOIAX AMarpaMMbl OTOOpakaeTcsl IOJIyueHHOe B pe3ysbTaTe
TeCTMPOBAHMSI 3HAUeHMe ITPOITYCKHO CIIOCOOHOCTM B KaAp/C U B IIPOLIEHTaX OTHOCUTETbHO
3aJaHHOI Harpy3KIu.

17.3.2. 3apepxkKa

L A:100 - Bi:——— - 21 46

SapepxKa
Kagp Harp.X Bpema mMc TecT
64 100,00 0,001 TloToeo
512 100,00 0,001 ToToBo
1280 100,00 0,001 ToToBo

Crapt [paduix Cozp, 2arp,

PucyHok 17.16. Pe3ynsmamsl mecma: mabauya

Tabnuua moKa3bIBaeT CpeaHee 3HAUEHME 3aAepsKKM (B MC) IJISI KaKIOTO 3aJaHHOIO
B HACTpOIKax pa3Mepa Kaapa AAaHHBIX M COOTBETCTBYKIee eMy 3HaueHMe ITPOITYyCKHOM
CITIOCOOHOCTH (B %), TIOJyUeHHOE B pe3yJbTare TecTa «IIpomycKHast CHOCOOGHOCTh».
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[l mepexopa K rpaduueckoit popme mpeAcTaBieHNs pe3yabTaTOB CIYKUT KJIaBUILA

(«I'paduk»).

F2

N A:1000 LAT B:1000 LAT 00105

[FAAEPRES, MC

Jagepsra

L T

L1 = | S P

L = | P

L | P

LT =

1515 1500
pasmep kagpa. b

TaGmua

PucyHok 17.17. Pe3ynemamesl mecma: epa@uk

Ha gmarpamme 1jis Kaskgoro pasmMepa Kagpa oToOpaskaeTcsl CTOJI0ell, BhICOTa KOTOPOTO
COOTBETCTBYET CpefHeMY 3HAUEHUIO 3a1eP>KKU (B MC).

17.3.3. lNoTepu Kappos

I 6 N:1000 - B:—— - 15 53
MoTepu kappob

Kagp Harp.® T[lloTepu X

64 100,00 0, 0000
128 100,00 0, 0000
256 100,00 0, 0000
Hh1z 100,00 0, 0000
1024 100,00 0, 0000
1280 100,00 0, 0000
1518 100,00 0, 0000

Crapt [paduk MauT o L1 Cozp,/3arp.,

PucyHok 17.18. Peaynsmamsl mecma: mabauya

B Tabsmiie AJ151 KaskAOro pa3Mepa rnakera (B 6aiiTax) ¥ COOTBETCTBYIOIIEl 3arpy3Ku KaHaia

F3

(B %) oToOpaskaeTcst 3HaueHMe YPOBHS MOTepb. [Ipy HaKaTHUM HA KIaBUITY IIPOUCXOOUT
Tepecy€eT IMOoJIe3HOM COCTABJISIIOILE HAarpy3KM B COOTBETCTBUM C OIPeNeNE€HHbIM YPOBHEM
(M6ut/c L1, MéuTt/c L2, M6ut/c L3, MéuTt/c L4 wim kanap/c):

— @dusnueckuii ypoBenb (Mout/c L1): yunutsiBaetcss pasmep Ethernet-kagpa (Bkirodast
CRC), mpeaM0by7bl 1 MEXKKaAPOBOTO MHTEPBAJIA;

— KaHa/IbHBIN ypoBeHb (MOwuT/c L2): yumTbiBaeTcs ToibKo pasmep Ethernet-kampa

(Bkimtrouast CRC);

— cereBoii ypoBeHb (M6ut/c L3): yumrthiBaercs pasmep Ethernet-kampa 6e3 CRC,
Ethernet-3aronoBka, VLAN- 1 MPLS-meTOK;
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— TPaHCIIOPTHHIN ypoBeHb (M6uT/c L4): yunutsiBaetcs pasmep Ethernet-kampa 6e3 CRC,
Ethernet- u IP-3aronoska, VLAN- 1 MPLS-MeTOK.

Ilis mepexopa K rpaduyeckoit popme IpecTaBIeHNs Pe3y/abTaTOB CIYKUT KJIaByUIIa -

(«I'paduk»).

Hl A:1000 - EB:1000 -— 01:11

noTepu. &
100 .

an
L
L
-1
S0

410
£
20
10

0 10 20 30 40 S0 &0 7O &0 90 100
Harpyska, &

TaGmua lereHpa

PucyHok 17.19. Pe3ynemamesl mecma: epa@uk

Ha rpaduke @y Kakgoro yKa3aHHOTO B HACTPOMKax pa3Mepa Kaapa IMoKa3aHa
3aBMCMMOCTb YPOBHS ITOTEPb KaZAPOB (B %) OT HArpy3ku (B %).

17.3.4. NpepenbHas HarpyskKa

G A:1000 - Bir—— - 21:12

MNpepensHan Harpyzka

Kagp Harp. ¥ KommuectBo TecT
1024 100,000 B6.150e+0D [oToRO
128 100,000 4,290e+08 [oTOBO
256 100,000 2_.315e+08 [oToBO
512 100,000 1.,.207e+08 [oTOoBO
1024 100,000 B6.158e+00 [oToRO
1280 100,000 4,944e+00 [oToRO
1518 100,000 4,.151e+0D [oTORO

Crapt [paduik Bpema.c Co=p, 3arp,

PucyHok 17.20. Pe3ynsmamsl mecma: mabauya

B Tabimile [Jig KaXKIOro pasMepa Makera oToOpaskaeTcsl 3aJjaHHAas B HACTPOJKaxX TecTa
Harpy3ka ¥ BpeMsl, B TeUYeHMe KOTOPOTrO YCTPOICTBO CHPAB/SIETCSI C MaKCMMabHOJ
Harpyskoii. Eciu BpeMst oIlpenelnTh He yIaaoCh, B CTOJOIE COCTOSIHUSI TeCTa BbIBOOUTCS

«Ommnbkar, a B cTosbLe «BpeMsi, ¢» — IIPOUYEePKM.

IIpu HaxkaTuyu Ha kiaasumry ' («Kagpbl») BMecTo cronbra «Bpems, c» oTo6paxkaeTcs

cronber; «KoauMuecTBO», B KOTOPOM TIPEACTaBJIEHO KOJMUYECTBO KaJpoB, IlepeJaHHbIX

3a BpeMs TeCTUPOBAHMA.

s mepexopa K rpaduueckoit opMe MpeicTaBleHMs pe3y/IbTaToOB CIYKUT KIaBuiIa -

(«I'pacduk»).
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| H) A:1000 - B:i———

EPEMA T HPE.IJ.E.I'IbHaFl Harp4ska
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pasmMep Kagpa.b
Tabmiua

PucyHok 17.21. Pe3ynemamesl mecma: 2pa@uk

Ha puarpaMme [j1s1 KaskJIOro 3aJJaHHOIO pasMepa Kagpa oToOpaskaeTcsl CToJbel, BbICOTa

KOTOPOTO COOTBETCTBYET BpeMeHM, B TeUeHMe KOTOPOro YCTPOWCTBO CIIPABIISIIIOCH

C MpeIesIbHO Harpy3Koii.
Ha cTosibuiax gmarpaMMbl OTOGpaskaeTcsl KOJMYECTBO IMAKEeTOB, MepeJaHHbIX 32 BpeMs

TeCTUPpOBaHMAI.
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17.4. Y.1564. HacTpoiika cepB1COB U TECTOB

HacTtpoiika mapaMeTpoB TeCTUPOBAHMS 110 peKoMeHAanum Y.1564 BBIITOIHSIETCS B MEHIO
«A3mepennsi» = «Y.1564» = «HacTpoiikn».

17.4.1. O6wme HaCTPOMKHU

—  A:1000 - B:i— - 14:39

HacTtporkm
KonuuecTteo cepBucoe B

Tononorva TecToB
HacTpornku cepBucoB
TecT KOHPHUrYpauMM

TecT NPOMIBOAMTESIEHOCTH

Mo yrondaHHm

PucyHok 17.22. MeHro «Y.1564. Hacmpodliku»

KonnuecTBO cepBUCOB KonnuecTBO TecTupyemMbix cepBucoB (0T 1 go 10).

Torosiorus TeCToB ITepexopn B MmeH10 «Tormosorus TectoB» (CM. pasgen 17.1.1).

HacTpoiiku cepBucoB [Tepexon B MmeHI0 «HacTpoiiku cepBUCOB» (CM. paszen 17.4.2).

TecTbl KOHOUTYpaALIN [Tepexon B MmeHI0 «TecTbl KOHGUTYpaum» (CM. pasaen 17.4.3).

TecT Npou3BOAUTENBHOCTU [lepexon B MeHI «TeCT NMPOM3BOOUTENBHOCTM» (CM. pasgen
17.4.4).

17.4.2. HacTpoiku cepBucoB

MeHo «HacTpoiiku CepBUCOB» CIYKUT IJisi YCTAHOBKM IapaMeTpOB, OIpedesstolnX
BEPXHIOI0 I'pPaHMIy OOMYyCTUMOro o6béma maHHbIx Ay cepBucoB (CIR m EIR), a Takxke
BeJIMUMHbBI Harpy3ku A1 tecta Traffic Policing.

EE  A:1000 - B:1000 - 13 44
HaCTIiOF‘IKH CEIiBHCOB
CIRE {L2) 10 MeuT/C
EIR (L2) 1 MGuT/C
TP (L2) 11 MeuT C

Pazmep kagpa 64
MNapameTpr SAC

3aronoBokK

L4 KonupoeaTe Bocraeure i

PucyHok 17.23. MeHto «Y.1564. Hacmpoliku cepsucoss
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CIR (L2) l'apaHTHpOBaHHasI IIPOITYCKHAS CIIOCOOHOCTb.

EIR (L2) MakcumanbHO goryctumoe npesbiineHue CIR.

TP (L2) 3HaueHue Harpy3ku mjs Tectra Traffic Policing. 9Ta BenmuunHa
nomkHa 6bITh 60sbie CIR (L2) + EIR (L2).

Pasmep kagpa Pasmep kagpa gjs cepsuca.

[TapameTtpsr SAC [Tepexon B meHt0 «I[TapameTpsl SAC» (cm. paspen 17.4.2.1).

3arosmoBoK [Tepexon B MeHIO «3aroJioBOK» (CM. pasgen 17.1.2).

Homep cepBuca, AJjisI KOTOPOTO OCYIIECTBJISIETCSI HACTPOJKa, OTOOpaykaeTcsl B BepXHeil

yacTy 9KpaHa. Eciiu B meHIo «HacTpoiiku» (cM. paszen 17.4.1) BBI6GpaHO HECKOJIbKO CEPBUCOB,
NepexkIueHe MeXAy HUMMM BBINIOJHSIETCS ¢ TMTOMOUIbI0 KJIaBUIII @/ wm /R
Knapumm 2 / F3

UX [IJISI APYTOTO.

ITO3BOJIAIOT CKOIIMPOBATH H&CTpOﬁKI/I OIHOro cepByucCa M IIPMMEHUTD

17.4.2.1. NapameTpbl SAC

Mento «ITapameTpsl SAC» CIIYKUT OJIs HACTPOVKM MOKa3aTeseil KauecTBa OJIsl KaXKIoro
cepByCa B COOTBETCTBUM C COTIalieHeM 00 ypoBHe obocayskuBaumst (SLA).

— A1000 - Bi— - 15:05

ﬂaiameTEu 5aC

MNotepu kagpos 1,00e—03
FTID.mc 1
FD¥.mc 1
M. kGwur/c: 100

L4 KonupoeaTe BoraeuTe el

PucyHok 17.24. Menio «Y.1564. Mapamemper SAC»

[ToTepu kKagpoB JonmyCcTUMBINM YPOBEHBb MTOTEPDb KAAPOB.

FTD, mc MakcumanbHO JOITyCTUMA 3aJepyKKa pacrpoCTpaHeHUs KaJpoB.

FDV, mc MakcuManbHO OOIYCTMMOE OTKJIOHEHME 3aePXKKM pacIrpoCTpaHeHUs
KaJapoB.

M, K61UT/C M-daxTop.

HOMep cepBuca, Ojid KOTOPOro oCymecCTBJISIEeTCs HaCTpOﬁKa, 0To6pa>1<aeTc51 B BerHeVI

yacTy 9kpaHa. Eciu B meH1o «HacTpoiiku» (cM. paszen 17.4.1) BeI6paHO HECKOIbKO CEPBYCOB,
repeK/ryYeHe MeXIy HMMM BbITIOJTHSIETCS C TIOMOIIbIO KJIaBUII @/@ wm /R

Knapumm F2 / F3

IJIST IPYTOTO.

ITO3BOJIAIOT CKOIIMPOBATb H&CTpOVIKI/I OJHOTO CepBMCa U IIPMMEHUTDb UX
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17.4.3. Tectbl KOHDUIypaLun

MeHio «TecTbl KOHOUTYpaLMM» CITYSKAT IJ1S1 3aIaHNSI TapaMeTpOB aHaM3a (IJIUTeTbHOCTh
1rara, KOJIM4eCTBO IIaroB), a TakKske BbIOOpA TECTOB, KOTOPbIe OYIYT BBITTOTHSTHCS.

—  A:1000 - Br— - 16:46

TecTw KoHPUOYypaumM
LnvT., wara,. < ke

Tect CIE Bkn
Kon—Bo waroe 1

Tect EIE BwriEkn

Traf, Policing Brkn

PucyHok 17.25. MeHtw «Y.1564. Tecmsl KoHGpuU2ypayuu»

IOnaur. mara, ¢ 3HaueHMe IJIUTETbHOCTH IlIara, KOTOpoe OyaeT MCIO0Ib30BaThCS
IIJISI TECTOB KOHDUTYpaIIUn.

Tect CIR Bxitouenne/BoikintoueHue tecra CIR.

Kosi-Bo maros KonmuecTBO 11aroB 111 IpOBeAeHMs] TECTUPOBAHMS.

Tect EIR Bxitouenne/Boixintouenue tecra EIR.

Traf. Policing Bxitouenne/Boikatouenme tecra Traffic Policing.

17.4.4. Tect npousBOAUTENBHOCTH

MeH1o «TecCT MpOU3BOAUTENBHOCTU» CTYKUT IJIs1 HACTPOIKY TecTa MpOou3BOAUTETbHOCTH.

—  A:1000 - Bi— - 17:01

TecT MnpoOrM3IBoHUTEMNEHOCTH

Bunonnarts [la

OrpaHudeHus no BpeMeHA

AnvTensHocTe  00:15:00

no EpeMeHH no NAKETaM no GaiTam

PucyHok 17.26. MeHio «Y.1564. Tecm npou3sodumensHocmu»

BoinionHaTh BkitoueHne/BoIKIIIOUEHME TeCTa IPOU3BOAUTEIBHOCTN.

OrpaHunuyeHne Eciu BhIOpAHO «I10 BpeMeHM», TO TeHepalysl TeCTOBOTO ITOTOKA
OyaeT nmpekpaleHa 110 MCTeUeHM BpeMeHM, 3aJaHHOTO B ITYHKTE
MEeHIO «/IJINTe/IbHOCTb>.
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Ec/ii BBIOpaHO «I10 MMaKeTaM», TO TeHepalysl TeCTOBOrO IOTOKa
OymeT mpeKpalleHa TIOocjie TeHepalyy KOJIMYeCTBa ITaKeTOB,
YKa3aHHOT'O B IIYHKTe MeHI0 «K0JI-BO ITaKeTOB».

Eciu BBIGpPAHO «II0 OaiiTamM», TO reHepalysi TeCTOBOIO ITIOTOKa
OymeT IIpeKkpallleHa IIOCje TeHepaluy KOjuMyecTBa OaiiToB,
YKa3aHHOT'O B ITyHKTe MeHI0 «KoJi-Bo 6aifT».

HJIUTEeNbHOCTD OIUTeNbHOCTD TeCTa IIPOU3BOANTE/IBHOCTN.

17.5.Y.1564. PesynbTarbl aHanusa

Pe3ynbTaThl TECTUPOBAHMS 110 peKoMeHAanu Y.1564 1ocTymHbI B MeHI0 «V3MepeHusI» =
«Y.1564» = «Tectbi KoHpuUrypauum» u «M3mepenusi» = «Y.1564» = «TecT
MIPOU3BOAUTETLHOCTUY.

17.5.1. Tectbl KOHPUrypaumm

D A:1000 - B:lood - 20:34
TecT kKoHpUrypauum: cepeBuc 1
# IR FTD FDV FLE CocT
MGt/ C MC MC #
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 pelicing
Gr 13.50 0,00 0,00 0,00 CGoin

CrapT <y bl Coxp,/2arp,

PucyHok 17.27. Pe3ynsmamel mecma KoH@uaypayuu

IR, M6uT/C 3mMepeHHOe 3HaueHMe ITPOITYCKHO CITOCOOHOCTM (BBIBOZSTCS CpeIHVE 3HAUeHUS).

FTD, mc N3mMmepeHHOe 3HAUEeHMe 3aiepXXKM PacIIpOCTPaHEeHMS KaagpOoB (BbIBOISITCS CpegHMe
3HAUYEeHMS).

FDV, mc V3smepeHHOe 3HaueHMe OTKIOHEHMS 3aJepKKuM paclpoCTpaHeHUs] KaapoB
(BBIBOISITCS CpeHMe 3HAYEeHNS).

FLR, % N3mMepeHHOEe 3HaUeHMEe YPOBHS ITOTEPH KaJlPOB.

Coct CocTosiHMe TeCTMPOBaHMS (BO3MOXKHbIE BADMAHThI [IepeuncyieHbl B pasneie 14).

O1leHKa pe3y/lbTaTOB M3MepeHMil BBITIOJIHSIETCS B COOTBETCTBUM C MHOpMaluei,
BBIBOIMMOI1 B cTOJ1011e «CocT» («CocTostHme»). Huske onmcbiBaroTcst 3HaueHnst «Ox» 1 «CO0ii»,
OCTaJIbHbIe BO3MOKHbIE€ BApMAHTHI IIepeunciieHbl B pasaene 14.

Cocrosinue | Tect CIR Tect EIR Tect Traffic Policing
Ox 3HaueHUs Bcex Vi3mepeHHOe 3HaUeHMe V3mepeHHOe 3HaueHMe
ToKasaTeJsieil KauecTBa MPOITYCKHOI CIIOCOGHOCTYU MIPOITYCKHOM CIIOCOOHOCTYU
Haxo[sTCs B IIpeaenax, HaxoguTtcs B npegenax oT CIR | HaxoguTcs B ripegenax ot CIR
YCTaHOBJIeHHBbIX SLA. (c yuéToM 3aJaHHOTO YPOBHSI (C yuéTOM 3aJaHHOTO YPOBHSI
norepb Kazpos) no CIR+EIR: norepb Kagpos) Ao CIR+EIR+M:
CIRx(1-FLR) < IR < CIR+EIR CIRx(1-FLR) < IR < CIR+EIR+M
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Coboii 3HaueHMsT OJHOIO UIU
HeCKOJIbKMX
oKa3saTeJsieil KauecTBa
BBIXOJISIT 32 IPemeribl,

yCTaHOBJIEHHbIE SLA.

M3MepeHHOe 3HAUeHue
MPOITYCKHO CITOCOOHOCTY
menblIe ypoBHS CIRx(1FLR)
VSTV TIPEBBIIIAET

CIR+EIR

V3mepeHHOe 3HaUeHMe
MPOITYCKHO CITOCOOHOCTH
meHble ypoBHs CIRx(1-FLR) nn
npesbimaet CIR+EIR+M

Knapummu F2 / F3

CJIy>KaT [Jis TepeK/JIIoueHns] MeXIy pesy/ibTaTaMyu U3MepeHuit OJIs

Ka>Xaoro cepBuca.

17.5.2. Tect npoussoauTenbHocTu. Pesynbrarthbl

El  n:1000 Y B:1000 Y 20:36 B A:1000 - B:———- - 20:39
TecT Nnpor3IBoqMTENBHOCTH L CEIO,IZI,HI:!I-_"I TecT MpOrU3IBOANTENBHOCTHI CepPBHC 1
# IR FID  FDV¥ FLR CocT Makc. Cpea. Mum.
MouT/C MC MC A FTD.mc 00,004 Q0 003 00,003
1 10,00 0,00 Q.00 0,00 TecT FDV_.mc 00,001 00,000 00,000
IR MBuT/c 10,000 10,000 10,000
FLE ©,00e+00 Kon—-eo O
Teryyan IR.mbps: 0,000
ET 00:00:0° RT 00:14:53 T: 376.994 R: 376.994 MB
Cron oL b Coxp,/3arp, Crapr L4 Fr Coxp,/3arp,
PucyHok 17.28. Pe3ynbmamsi mecma npou3go0umenbHocmu
IR, Mbut/c Vi3MepeHHOe 3HaYeHMe ITPOITYCKHOI CIIOCOOHOCTY (BBIBOJISITCS CpeIHIIE
3HaueHusl).
FTD, mc NsmepeHHOe 3HaueHMe 3aOepXKM pacHpoCTpaHeHUs KaApoB (OJisd
CBOJJHOTI'O TeCTa BbIBOISTCS CpeJHMe 3HAUeHNS).
FDV, mc VsMepeHHOe 3HayeHMe OTKJIOHEHMS 3aJepKKU pacIlpoCTpaHeHMs
KaJpoB (/19 CBOJHOI'O TeCTa BbIBOLSATCS CpegHMe 3HAUeHNS).
FLR, % 3mMepeHHOe 3HaYeHNe MOTepPb KaApOB.
Cocr CocTosiHME TeCTUPOBAHMSI.
Kos-Bo KonnuecTBO NOTEPSIHHBIX MTAKETOB.
Texyias IR Tekyliiee 3HaueHe MHGOPMALMOHHOI CKOPOCTMU.
ET Bpewms, npoiuesaiiee ¢ Hauasja Tecra.
RT Bpewms, ocTaBiiieecst 10 OKOHUaHMS TeCTa.
T KonmuecTBO nepemaHHbIX 6aiiTOB.
R KosinuecTBO NMpUHSATHIX 6AATOB.

O1leHKa pe3y/lbTaTOB M3MepeHMil BBITIOIHSIETCS B COOTBETCTBUM C MHbOpMaluei,
BBIBOIMMOI1 B cTOJ1011e «CocT» («CocTostHMe»). Huske onmcbiBaroTcst 3HaueHust «Ox» u «CO0ii»,
OCTaJIbHbI€ BO3MOXXHbIE€ BAPMAHTHI ITepeuncieHbl B pa3aesne 14.

Ok

3HaueHMs BCeX MoKa3aresieli KaueCTBa HaXOIITCS B IIpefesiaxX, yCTAHOBJIEHHbIX SLA.

C6oit

3HaueHusI OAHOr0 WIM HeCKOJbKMX IOKa3aTeseil KauecTBa BBIXOAST 3a IpeJeibl,
yCTaHOBJIeHHbIe SLA.

Knasuium

F2/F3

CIY>KaT OJid TIepeKJIIUYeHMsI  MeXOy CBOJIHO Ta6III/IU,EI‘/JI

n pe3yjibTaTaMI I/ISMeI)EHI/II‘/JI JJId KaKOoro cepsuca.
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17.6. BERT. Hactpoiika napameTpoB Tecta

Hactpoiika napametpoB Tecta BER BoinosnHsercs B meHo «M3mepenusi» = «BERT» =

«HacTpoiikm».

17.6.1. O6wme HaCTPOMKHU

gy N:1000 - B:—— - 13 52

BERT
HacTtporkm
1
Tun nocn, MNone=z.
MNone=z. AABBCCDD
Harpyzka (L2} 100 A
AavTensHocTe  Q1:00:00
Pazmep rkagpa [locToAHHBIA
Kagp 64

TononorA TecTOB
3aronoBok

1 2 3 4

PucyHok 17.29. Menio «Hacmpoliku BERT»

YpoBeHb Br160p ypoBHS mogenu OSI, Ha KOTOpoM OyIeT ITPOBOIUTCS TECT:
1 — dusmuecknii ypoBeHb, 2 — KaHaIbHbIN YPOBEHb, 3 — CETEBOIA
YPOBEHb, 4 — TPAHCIIOPTHBIN YPOBEHb.

Twurm mocit. BbI6Op CTaHIAPTHONM MM 3aaBaeMOii IT0JIb30BaTeIeM TeCTOBO
10CJIeOBAaTeIbHOCTH.

ITonb3. BBog rmosib30BaTeNbCKOI ITOC/Ie0BaTe/IbHOCTH.

Harpyska (L2) 3HaveHue nHbopMaiyoHHoit (L2) ckopocTy B ripoueHTax ( 1),
B k6ut/c ( 72 ) B Méut/c ( F2).

OUTeNbHOCTD 3aJlaHVe BpeMeHU U3MepeHusl.

Pa3smep kazpa

Ecim  BbiOpaHo «CiyyaifHblii», TO pasMep Kaapa Oymaer
M3MEHSTBHCA IO pPaBHOMEPHOMY 3aKOHY B 3aJaHHBIX Ipeneiax
(myHKTBHI MeHI0 «MuH. Kagp», «Maxkc. Kagp»).

Ecmu BbiOpaHO «IIOCTOSIHHBIN», TO OJISI TECTUPOBAHUS OymyT
MCIIO/Ib30BAThCSI KaApbl, pa3Mep KOTOPBIX 3a0a€TCSI B MYHKTE
MeHI0 «Kazp».

Kanp BBog pasmepa Kagpa JaHHbBIX.
Tonomnorus TecToB [Tepexon, B MeHt0 «Tormonorus TectoB» (CM. pasgen 17.1.1).
3aros0BoOK [Tepexon, B MeHI0 «3arosioBOK» (CM. pasgen 17.1.2).
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17.6.2. Hactpoiiku MPLS

CTek METOK Ha Iepefavy u npaBuia rmpuéeéma 3agarTcsi B MeHio «M3mepenus» = «BERT»
= «HacTpoiikn» = «3arosoBok» = «JI0MOJIHUTEIbHO» = «MPLS».

EaEh A:1000 - B:1000 - 10:00
MPLS
Mprem

Mepesaqa He CHOHMMYPHPOBaHA

MPHEM HE CHOHPUrYPHMPOESH

PucyHok 17.30. MeHo «MPLS»

[Iepemaua

[Tepexon B MeH0 «CTek MeTOK» (CM. puc. 17.31).

[Tpuem

[Tepexon B MmeH1o «I[IpaBuia nmpuéma» (cm. puc. 17.32).

) A: 1000 - B:r— - 14:00
CTek MeToK
3
Metka ©
MPLS CO5 ©
TTL 128
Metka ©
MPLS CO5 ©
TTL 128
Metka ©
MPLS CO5 ©
TTL 128
Brikn 1 2 3

PucyHok 17.31. MeHto «Cmek MemMoK»

Kon-Bo meTok

Bbi60p KonmuecTBa MeTOK (OT 1 10 3), KOTOpoe 6yneT nob6aBieHO

B nepeaaBaeMbIﬁI ITaKer.

MeTtka 3HaueHue MeTKIU.
MPLS COS Kiacc o6cmyskuBaHus makeTa.
TTL Bpems kx13HM nakeTa C METKOM.
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gy N:1000 - B:—— - 14:52
MNpaBuvna npuema
1
Metka 1 O
MeTka 2 0O
MeTka 3 ©
Brren 1 2 2

PucyHok 17.32. MeHto «llpasuna npuéma»

Kon-Bo meTOK Bp160p Ko/muecTBa METOK B IPMHMMAEMBbIX IIaKeTaXx.
MeTka 1, MeTka2, MeTka 3 3HaueHe METKMU.

17.7. BERT. Pe3synbtatbl aHanusa

PesynbraTsl Tecta BER BoiBO#STCS B MeHI0 «3mepeHusi» = «BERT».

W] A:1000 - B:1000 - 11 45

BERT
ET OO 0004 BT O0:59:56

EITs 2.587et+0b
EEITs ©.000e+00 BEE ©0.,0002+00

L55 0 #L355 0,000
LOS 0 #L05 0,000
CrapT Coxp, . 3arp.

PucyHok 17.33. MeHto «BERT»

ET Bpewms, npoitesiiee ¢ Hayaja Tecra.

RT Bpewmsi, ocTaBilieecst 10 OKOHUaHMS TeCTa.

BITs KoimuecTBO MPUHSITHIX OUT.

EBITs KoynmuecTBO OMIMOOYHBIX OUT.

BER OTHOIIEHNEe KOJMYEeCTBA OMMOOYHBIX OUT K OOIIeMy YMCTY
TIPUHSITBIX OUT.

LSS BpeMsi, B TeueHMe KOTOPOTO Hab/I0a/1ach TTOTeps] CMHXPOHMU3ALNA
TeCTOBOI MOC/Ief0BATEIbHOCTH.

%LSS OTHoOllIeHNe BpeMeHM, B TeueHMe KOTOPOro Habozanach Mmoreps
CMHXpPOHM3ALMM TEeCTOBOW IOC/IeOBAaTEeJIbHOCTY, K BpeMeHH,
[polIeflemMy C Hayasia Tecta (B [IPOLEeHTax).

LOS Bpewms, B TeueHye KOTOPOI'O CUTHAJI OTCYTCTBOBAJI.
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2%LOS

OTHo1IeHNe BpeMeH!, B TeueH1e KOTOPOTO CUrHal OTCYTCTBOBAJ, KO
BpeMeHH, NpollelIeMy C Hauaia TecTa (B IIPOLEeHTaXx).

HacTtpoiiku

[Tepexon B meHto «HacTtpoiiku BERT» (cm. pasgen 17.6.1).

Crapr ( ')

3armyck Tecra.

Coxp./3arp.( ™)

[lepexons, B MeHIO COXpaHEHMsSI M 3arpy3kyu pe3yJbTaTOB TecCTa
(cMm. paspen 18).

INpumeuanue. LSS 5TO COCTOSIHME OTCYTCTBUSA CUHXPOHMU3ALNUY C IPUHUMaEMbIMU TaHHbIMMU,
IIpM KOTOPOM HET BO3MOXHOCTU oOLeHuBaTb napaMetrp BER. Bo3MoOXHble TIpPUYMHBI
OTCYTCTBUS CMHXPOHU3ALIUN:

— HeCOOTBEeTCTBMeE TeCTOBBIX I10C/IeN0BATe/IbHOCTEN (HallpuMep, Ha IpUEMe HaCTpOeHa
TICII 2el5, a B kaHase nepenaétcs [1CIT 2e23);

— KaHajJ, B KOTOPOM IepefaETcs I0CAeI0BaTeNbHOCTh, MMEET CAMUIIKOM BbICOKUIA
ypoBeHb BER (rmoporosoe 3Hauenue cocrasiset 0,01).

17.8. MakeTHbi mxutTEep. HacTpoiika napamMeTpoB TecTa

HaCTpOﬁKa I1apaMeTpoB adHa/IM3a IIdKEeTHOTO [KUTTepa BbIIIOJHAETCA B MEHIO

«3mepenns» = «[lakeTHbI IXKUTTEP» = «HACTPOMKM».

— A:1000 - B:r— - 14:56

MakeTHHA ARUTTEPR
Hactporkm

MopT NpHeMa A
P opor - me I

AnvTensHocTe  00:01:00

TecToBHA NOTOK

PucyHok 17.34. Merio «[TakemHbili Oxcummep. Hacmpoliku»

[TopT nipuéma

Bpibop 1mopTta, Ha KOTOPOM OyIeT MPOMUCXOOUTb M3MepeHue
IDKUTTEpA.

[Topor, mc

HOpOI‘OBOE 3HaUYeHle IKUTTepa.

HInUTeIbHOCTh

Bpems nsmepeHust JXuTTEpa.

TecTOBBIN ITOTOK

[Tepexon, B MeHI0 «TeCTOBBIN MTOTOK» (CM. pasgen 17.10).
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17.9. NMNakeTHbi mxutTep. Pesynbratbl aHanusa

Pe3ysibTaThl aHaIM3a MAKETHOTO IKUTTEPA B TAOJIMUHOM U rpadmueckomM BuAe AOCTYITHbI
B MeHI0 «/M3mepeHusi» = «IlakeTHBIN IKUTTEP» = «OTUET».

=3 A:1000 GEN B:1000 PJ 10 05

MakeTHA gXUTTEp
ET Q00006 ET Q0:00:54

RX-RATE /61.90 TX-RATE 761.90

FkTs 9.10e+06 TX-—FKTs 9.,08e+06
000Ps O, 00e+00 #000Ps 0,000
INOPs 9,10e+06 AINOPs 100,000

< 100 ms “PKTs 100,000
»= 100 ms “PKTs 0L 000

HacTporkmu

Cron ["patir PacnpeneneHue Coxp,/3arp,

PucyHok 17.35. Ikpar «akemHeoili dxcummep. Om4éms

ET Bpewms, npoiiemaiiee ¢ Hayaja Tecra.

RT Bpewms, ocTaBiiieecst 10 OKOHUYaHUS TeCTa.

RX-RATE, TX-RATE CKOpOCTBh TECTOBOTO IMOTOKA Ha ypoBHe L2.

PKTs Oob11ee KOJIMYECTBO IIPUHSITHIX ITAKETOB.

TX-PKTs Ob11ee KOJIMYECTBO ITepeJaHHbIX ITaKeTOB.

OO0OPs KomnuecTBO 1akeToB, NMPUHITBHIX HE B TOM MOpSIKe,
B KOTOPOM OHM ObUIM OTITPABJIE€HbI.

%000Ps [IpoiieHT OT OOIIEero KOAMYecTBa IPUHSITHIX MMAKETOB,
TIOTYYeHHBIX HE B TOM IIOpSIAKE, B KOTOPOM OHM ObLIN
riepeaaHbl.

INOPs KonnuecTBo makeToB, MPUHATHIX B TOM 3Ke MOpSIKe,
B KOTOPOM OHM ObUIM OTITPaBJI€HbI.

%INOPs [TpoiieHT OT OOIIEero KOJMYeCTBa IPUHSTHIX MAKETOB,
TIOTYYeHHBIX B TOM JKe TOpsJIKe, B KOTOPOM OHM ObLIN
OTTIpaBJIEHBbI.

<ms %PKTs [Ipo1eHT OT 001IEero YnMcja IPUHSTHIX ITAKETOB, IKUTTEP
KOTOPBIX ObIJI MEHBIIIE 33ITAHHOTO MTOPOTa.

>=ms %PKTs [Tpo1eHT OT 061IEro YMcia MPUHSTHIX TAKETOB, I)KUTTEP
KOTOPBIX ObIJI 60JIbIlIe IV paBeH 3aJaHHOMY ITOPOTY.

HacTpoiiku [Tepexon, B meHio «IlakeTHbli mxkuttep. HacTporiku»
(cm. paspen 17.7).

Coxp./3arp. ( ™) [lepexon, B MeHIO COXpaHeHUSI pe3yabTaTOB TecCTa
(cm. paspen 18).

IIpy HaxkaTuM Ha Kaapumry ' («CTapT») HAUMHAETCS ONpefieleHye IKUTTepa IIaKeToB,

IOCTYIIAIOIIMX Ha MOPT, BbIOpaHHBIM B MeHIO «[lakeTHblii mkuTTep. Hactpoiikm». Ilocie
3alycka M3MepeHUl HaCcTPOMKM JaHHOTO MEHK0 CTAHOBSTCA HeOOCTYIHBbIMU [JIs
pelakKTUPOBAHMUSI.
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Ilpy HaxkaTUM Ha KIaBuiry 2

M A:100 - Bi:——— - 03:41
MakeTHHEA aRUTTER
o0 N [ Fee T
0,0 12,5 25,0 37,5 &0,0 62,5 75,0 &7.5 100,0  inf
l#rTep, ms
PacnpegeneHue OraéT Cozp, /3arp,

PucyHok 17.36. IkpaH «lakemHeili dxummep» (2paguk)

(«['paduk») ocyliecTBiaseTCS TMepexold K 3KpaHy,
cojepkaiieMy rpaduueckoe IpecTaBjieHe pacipee/ieHs MakeTHOTO JKUTTepa.

IIpy HaxkaTUM Ha KIaBuiy '° («PacnpemeneHye») OCyLIeCTBISETCS Iepexof K SKpaHy,
cozepkaiieMy MHGOPMAIIUIO O pacipeneaeHnu JKUTTepPa.

B A:1000 — B:1000 GEN 14 41
MNakeTHHAM aXUTTER
PacnpegeneHue
xnTTep . -ms MNakeTw. %
{ 0,000, .. 0.125) 100,000
( 0,125,.. 0,250} 0O, 000
( 0.250... 0.375) 0,000
( 0.375... 0.500) 0,000
( 0,500, .. 0.625) 0O, 000
( 0,820, .. 0.,750) 0O, 000
( 0.750, .. 0.875) 0,000
{ 0.875... 1,000} 0,000
( 1.000,.. ) 0O, 000
CrapT OryéT [padguk Coxp, darp.

PucyHok 17.37. kpaH «llakemHeoili dxcummep. PacnpedeneHues

Ha skpaHe oToOpaskaloTcs Ba CTOJOIA: B MepPBOM MPUBeIEHbl TPaHUIbI MHTEPBAJIOB,
BO BTOPOM — KOJINYECTBO [MaKeTOB (B IIPOLIEHTAaXx), AKUTTEP KOTOPBIX I1OI1aJl B OIpeSeeHHbIN
MHTepBaJI. BepxHsis rpaHuLia MHTEepBasia 3a4a€TC B MeHI0 «IlakeTHbIN mkutTep. HacTpoiikm»
" obo3HaueHa kak «Ilopor, Mc». VHTepBan OT HyJs OO 3aJaHHOTO IOpOra OeJIuTCs
Ha OIlpefleJIEHHOEe 4YMCJIO IIOABIHTEePBAJIOB; II0 pe3yJabTaTam
MOABIHTEPBAJIA B IIPABOM CTOJIOIE OTOOpakaeTcs MPOLIEHT IaKeTOB, MKUTTEP KOTOPbIX

HaXOINUTCA B 3TUX ITpeaeiax.

TeCTa [OJd KaXaoro
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17.10. TecToBbIN NOTOK

HacTpoiika mapaMeTpoOB TeHepanuy TeCTOBOTO TpaduKa BBIIOJHSIETCS B MEHIO
«3mepeHmnsi» = «TeCTOBBIN MOTOK».
17.10.1. O6wme HACTPOIKH
G A:1000 - B:1000 - 13:15 G A:1000 - B:1000 - 13:18
TecToBRHA NOTOK TecToBEA NOTOK
OTnpaexka Bwkn OTnpaexka Bwkn
MopTt nepepgayu A MopTt nepegayw A
Aa— o Gavran
AnmTensHoCcTE  Q0:01:00 Kon—-Bo GaRt ©
Harpyzka (L2} 100 % Harpyzka (L2} 100 A
Pazmep kagpa [locToAHHBIA Pazmep rkagpa [locToAHHBIA
Kagp 64 Kagp 64
3aronoBokK 3aronoBokK
ET —3:—:— RT —t——i— ET —3:—:— RT —i——i—
N0 EpeMeHHd na NAKETAaM no BaiTan o EpeMeHK g NaKeTam no BaiTam
PucyHok 17.38. MeHto «Tecmogsili nomok»
OTmnpaBka BxtoyeHne/BbIK/IIOUEHME TeHepaluy TeCTOBOTO IMMOTOKA.

[TopT nepemaun

BeibOp 1mopTa, C KOTOpPOro OyHaeT IPOUCXOAUTb TeHepalys
Tpaduka.

OrpanunuyeHmne

Eciu BbIGpaHO «IO0 BpeMeHU», TO TeHepalys TeCTOBOTo MOTOKa
OyzeT rpekpaieHa 1o ucTeueHny BpeMeH!, 3aJJaHHOTO B ITyHKTe
MeHIO «ITUTeTbHOCTb».

Ecnu BbIOpaHO «II0 TaKeTam», TO TeHepalyusi TeCTOBOTO MOTOKa
OyzmeT mpekpallleHa TOC/ae TeHepaluuyu KOJIMYecTBa I1aKeToB,
YKa3aHHOTO B ITYHKTe MeHI0 «KOj1-BO IakeToB».

Ecny BbIOpaHO «II0 OaifTaM», TO reHepalusi TeCTOBOrO MOTOKa
OymeT mpekpalleHa TIOocje TeHepauuu KojaudyecTBa 06aiiToB,
yKa3aHHOT'O B MyHKTe MeH0 «Kos-Bo 6aiiT».

JInTenbHOCTh

Bpemsi, B TeueHMe KOTOPOro OyIeT IMPOMCXOIUTh TeHepalus
Tpaduka.

Koi-Bo maketon

Ko/inyecTBO mmakeTos, KOTOpoe 6Y,ILQT CreHepnpoBaHO.

Kos-Bo 6aiit

KosnmuecTBo 6aiiTOB, KOTOPOEe OYAEeT CreHepyPOBaHoO.

Harpyska (L2)

3nauenne uHGOpMauoHHOii (L2) ckopocTy B mponeHTax ( F1),
B K6uT/C ( 72 ) B MéuTt/c ( F2).

Pasmep kagpa

Ecmm  BbiOpaHo «CiyuaifHbIfi», TO pa3Mep Kamapa Oymer
U3MEHATHCS 10 PaBHOMEPHOMY 3aKOHY B 33JjJaHHBIX IIpezesax
(TyHKTBI MeHI0 «MMH. Kagp», «Makc. kagp»).

Ecnu BbiOpaHo «IIOCTOSIHHBIN», TO [JiI TECTUPOBAHUS OYIyT
UCIIO/Ib30BaThCSl KaApbl, pa3Mep KOTOPBIX 3aJa€TCSd B IYHKTe
MeHIo «Kazp».

Kanp

Pasmep Kajapa (;1r000e 3HaUeHMe B IIpeesiax ot 64 mo 9600 6aiiT).
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3arosmoBoK [Tepexon B MeHIO «3aroJioBOK» (CM. paszen 17.1.2).
ET Bpewmsi, mpouiefiee ¢ Hayajia reHepanum Tpaduka.
RT BpeMsi, ocTaBlieecs 10 3aBeplieHus reHepauum Tpaduka.

17.10.2. Hactpoiika MPLS

CTek MeTOK pjid TeCTUpPOBaHMSI 3aHa€Tcsi B MeHIO «CTek MeTokK»: «M3mepeHus» =
«TecToBbIN TOTOK» = «3arojIOBOK» = «Jl0MOMHUTENIbHO» = « MPLS».

[— Az 1000 - B:—— - 15:12
CTek MeTOK
3
MeTtka ©
MPLS CO5 ©
TTL 128
MeTka ©
MPLS CO5 ©
TTL 128
MeTka ©
MPLS CO5 ©
TTL 128
Brikn 1 2 3

PucyHok 17.39. MeHto «Cmek Memok»

Kos-Bo meTOK Bbi6op KonMmMuecTBa MeTOK (OT 1 1o 3), KoTopoe 6ymeT 1ob6aBIeHO
B IlepefaBaeMblil ITaKeT.

MeTtka 3HaueHue MeTKU.

MPLS COS Kiacc o6cmyskuBaHus MakeTa.

TTL BpeMs >kM3HM IMakeTa C METKO.
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17.11. TecTtoBbIE AaHHbIE

17.11.1. O6wme HACTPOIKH

HacTpoJika mapameTpoB TeCTa BIIIOIHSIeTCs B MeHI0 «M3MmepeHnsi» = «TecToBble JaHHbIE»
= «HacTpoiku».

o A:1000 — B:1000 — 13:09

TecToBRe paHHbBE
HacTtporkm

MopT npréma M

TecToBHHA NOTOK

PucyHok 17.40. MeHto «Tecmogsie daHHbie. Hacmpoliku»

[TopT mpuéma [lopT ong mpuema OaHHbBIX, CTeHEPUPOBAHHBIX IPOTPAMMOIA
«TeCcTOBbIV IIOTOK» U MIepelaHHbIX HAa TECTUPYEMOe YCTPOIICTBO.
TecTOBBIN IOTOK [Tepexon B MeHI0 «TeCTOBbIN MOTOK» (CM. paspgein 17.10).

17.11.2. Pe3ynbTatbl

 A:1000 - B:1009 - 13:08

TecToBRE AaHHBE

Rx kagpw 89525496
Tx kagpw 89525496
Rx GanTh 1434664448
Tx GanT 1434664448

HacTtpoiku

CrapT

PucyHok 17.41. MeHio «Tecmosbie OaHHbIe»

Rx KagpsI KonnuecTBo KaipoB, IPUHSITHIX TPUOOPOM OT TECTUPYEMOTO YCTPOIICTBA.
TX KagpbI KosnuecTBO KaipoB, lepefaHHbIX TPOOPOM Ha TeCTUpPyeMoe YCTPOCTBO.
Rx 6aitTbl KosinuecTBO 6aiATOB, MPUHSITHIX TPMOOPOM OT TECTUPYEMOTO YCTPOICTBA.
Tx 6aiThI KonunuecTBo 6aifTOB, IepelaHHbIX ITPMOOPOM Ha TECTUPYEMOE YCTPOICTBO.
Hactporiku [Tepexon B MeH10 «HacTporiku» (cm. puc. 17.40).

149



17.12. Tect BpeMeH#H

17.12.1. O6wme HACTPOIKH

HacTporika rmapaMeTpoB TeCTa BbINIOIHSIETCSI B MeHI0 «V3MepeHusi» = «TecT BpeMeHU» =
«HacTpoiikn».

HacTpoirK

L Pexum BIY

AmmTensHocTe  Q0:01:00

Hactpolkn PTP
Hactpoikn NTP

NTP PTP

PucyHok 17.42. MeHto «Tecm apemeHu»

Pexxum Pesxum paboThl pmbopa: MpoBepKa cepepa 1o MPOTOKOIY
cuaxpouusanumu NTP mau PTP.

OnUTeNnbHOCTD IIUTeNbHOCTb aHAIN3A.

Hactporiku PTP [Tepexon B meHto «Hactpoiiku PTP» (cm. paspen 17.12.2).
Hacrporiku NTP [Tepexopn, B MeHto «Hactporiku NTP» (cm. pasgen 17.12.3).

17.12.2. Hacrpoviku PTP

e A:—— - B:—— - 13:05

Hactporkn PTFP

[M:Tul=1e)) TecTOoBLA

MopT A
Sapepxka EZE
Qomen 9

TecToBwi OnopHeE

PucyHok 17.43. MeHto «Hacmpoliiku PTP»

Cepsep Tur cepBepa (TECTOBBIN MM OTIOPHBIIN) [IJIST TIOPTA.
[TopT [TopT A wiu B, [1y11 KOTOPOTO 3a1a€TCS TUII CepBepa.
3amepikka MexaHusm onpeznenenus 3agepxkku: «<E2E» nnm «P2P».
HomeH Homep PTP-pgomena B coorBeTcTBUM ¢ IEEE 1588.
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17.12.3. Hactpoitku NTP

o Az1000 — B:1000 — 13:46

Hactporkm NTFP

88,147 ,254,227
TecToewin 88,147,254 232

PucyHok 17.44. Menw «Hacmpotiku NTP»

OnopHbIi

[P-agpec iy JOMeHHOe MM 9TaJIOHHOTO CepBepa.

TecTOBBIN

[P-agpec Uiy JOMEeHHOe MMs cepBepa, JiT KOTOPOro
TpebyeTcss M3MEpPUTh PaCXOKAEeHMe IIKaa BpeMeHU
OTHOCUTEILHO OIIOPHOIO CepBepa.

17.12.4. Pesynbtathbl

Ea A:1000 - B:1000 - 14:32

TecT BpeMeHH
MuH, Cpen. Makc,
Ref 564, 00us 1.40ms 1.40ms
Test —996,00us —994,00us —994,00us
Diff 1.56ms 2.40ms 2.40ms

Ref. Time 05-05-2017 14:32:00
Test Time 05—05-2017 14:32:00

ET Q0:00:02 RT OQ:00:58

HacTporkm

Cron

PucyHok 17.45. Mento «Pe3ynbsmamsi»

Ref 3HaueHMe BpeMeHM OMOPHOro cepBepa (MMHMMAJbHOE, CpeHee
Y MakKCMaJIbHOe).

Test 3HaueHMe BpeMeHU TeCTOBOrO cepBepa (MMHUMAJIbHOE, CpefHee
Y MakCUMaJbHOe).

Diff PasHuila 3HaueHMii BpeMeHM OIIOPHOTO M TeCTOBOTO CepBepa
(MMHUMa/IbHAs, CpeqHSSI U MaKCUMaJIbHas).

Ref. Time Texylllee 3HaUeHME BpeMeHM OTIOPHOI'O cepBepa.

Test Time Teky1iee sHaUeHNMe BpeMeHM TeCTOBOI'0O cepBepa.

ET Bpems, nipouieniiee ¢ Hayasaa TeCTUPOBAHUS.

RT Bpems, ocTaBuieecst 1O OKOHUYaHUS TeCTUPOBAHMS.
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17.13. Cratuctuka

[IpocMOTp CcTaTUCTUUECKOI MHGOPMAIIUY 10 TIPUHMMAaeMOMY U IiepefaBaeMoMy Tpaduky
BBIMOJIHSIETCS B MeHI0 «MI3MepeHMsi» = «CTaTUCTUKA».

17.13.1. CBoaHasa cTaTMCTUKA NO ABYM NOpPTaM

L K A:100 - B:r——— - 03 Q2

CTtaTtucTHEKa

Mopt A Mopt B

Rx kagpw 20 28541892

Tx kagpw 299638424 22

Ex 6aniTw 2592 1826681766

Tx GanTh 1917980744 1408

Ex kBuT/C 0 O

Tx kBMT/C 0 O
Copoc < i

PucyHok 17.46. IkpaH «Cmamucmuka»

Rx kagpsbl KonnyecTBO MpUHSTHIX KaAPOB.

Tx kKagpsl KonmuecTBO nepenaHHbIX KagpoOB.

Rx 6aiiThI YucIio IpUHSTHIX OAMTOB.

Tx 6aiThI Yucio nmepegaHHbIX 6aiiTOB.

Rx K6UT/C VHbopmaius o Tekyleit Harpy3ke Ha MPMEMHOI YacTy IOPTa.

Tx K6UT/C VHbopmaiius o Tekylieli Harpy3ke Ha nepeaarolieil yacTu nopra.

C6poc ( F1) C6poc cTaTUCTUYECKOl MHPOPMALIUN.

@ /@ ) F2 / F3 [lepexkmoueHne  MeXAy  9KpaHaMM  CO  CTATUCTUUYECKOI
nHbopMalmei.

17.13.2. Cratuctka no TMnam Kaapos

| ] A:z100 - B:—— - 11 32
CtatmcTuka no Tunam kagpoe (A)
THN Rx T
Broadcast 288 18
Multicast O 0O
Unicast 2578 1417864479

Copoc o el B

PucyHok 17.47. IkpaH «Cmamucmuka no munam Kaopos:»

Broadcast Kazpsl ¢ mMpoKoBelaTeabHOM afpecauyei.
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Multicast

Kapgpsl ¢ rpyIirnoBoit agpecaumen.

Unicast Kazgpsl ¢ eqMHMYHON afgpecalyeri.

Pause Kapgpel mayssl.

Rx Yncmo NpuHSATHIX KaApOB.

Tx Yuciio nepesaHHbIX KagpoB.

Cépoc ( F1) C6poc cTaTUCTMUYECKOI MHPOPMAII VM.

@ /@ ) F2 / F3 [lepekntoueHne MeXAy OSKpaHaMM CO  CTATUCTUYECKONM
nHdopmarmei.

A/B Bb160p mopTa, Jist KOTOPOTO OyIeT OTOOpaskaThCsl CTaTUCTHUKA.

17.13.3. Cratuctuka no pasMepam Kaapos

W A:100 - By— - 11 33
CtaTt. no pa3zmepamM kagpoe (A)
pazmep Rx Tx
< B4 0 0
64 1377 1307113894
65, .127 125 22
128, .250 38 78080423
256, .5011 27 22254063
D12,.1023 3 7231975
1024, ,1518 0 3051007
> 1518 O 1332286
Copoc < i B

PucyHok 17.48. SkpaH «Cmamucmuka no pazmepam Kaopos»

pasmep Pasmep kazmpa (B 6aiiTax).

Rx Yncio npuHATHIX KaApOB.

Tx Uuciio nepegaHHbIX KagpoOB.

C6poc ( F1) C6poc craTucTuueckoi MHbopMalun.

(:)(:)/FZ/ F3

[TepexiitoueHue
nHbopMalmein.

MEXIOy SKpaHaMu Cco

CTaTUCTUYECKOI

A/B

Bbi60p mopTa, 151 KOTOPOro OyAeT 0TOOpaskaTbCsl CTAaTUCTHUKA.
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17.13.4. CratucTMKa No ypOBHAM

W A:l00 - B;—= - 11:33
CTaTUCTMKAa no ypoeHam (A)
UpoB. Rx
2 3028
3 1493
CBpoc L4 i EB

PucyHok 17.49. kpaH «Cmamucmuka no yposHIm»

YpOB. 2 KomnuectBo npuHATHIX (RX) KafpOB HA KaHAJIbHOM YPOBHE.
YpOB. 3 KomnuectBo npuHATHIX (RX) KagpOB Ha CETEBOM YPOBHE.
Cépoc ( F1) C6poc cTaTucTHYeCcKoit MHPOpMaIUN.

@/@/ F2 / F3

[TepektoueHne MeXIy 9KpaHaMy CO CTaTUCTUUECKOi MHpOopMaleit.

A/B

BriOop 1opTa, 4151 KOTOPOro 6ymeT OToOpakaThCsI CTATUCTHUKA.

17.13.5. Cratuctuka: olwmbKn Kaapos

Ea A:1000 - B:1000 — 08:30
CtatncTura: oumbkm ragpos (A)
Ex
CRC 0
Runt )
Jabber O
PER 0, 000e+00
CApoc < o B

PucyHok 17.50. IkpaH «Cmamucmuka: ouwubku Kadpoe»

CRC KomnuecTBO  TNPUHATBIX  [AKETOB, MMEIIIUX  HeINpaBUJIbHYIO
KOHTPOJIBHYIO CYMMY.

Runt KonnuecTBO TPUHSITHIX MAKeTOB MaHHBIX JIMHON MeHee 64 6ailT
C IIPaBUJIbHOJ KOHTPOJIbHOM CYMMOJA.

Jabber KonnuecTBO MPUHSITHIX MMAKETOB JAHHBIX pasMepoM bosee 1518 baiir,
VIMEIOUIMX HeIIPaBUJIbHYI0 KOHTPOJIbHYIO CYMMY.

PER YacToTa OmMOOK TaKeTOB - OTHOIIEHMe KOJINYeCTBa IPUHSITHIX
nakeToB ¢ CRC-ommbraMu K 06111eMy KOJIMYECTBY IMIPUHSITHIX TAKETOB

Cépoc ( F1) C6poc cTaTucTuueckoi nHpopmauun.

@/@/ F2/ F3

[TepekioueHne MeXXAy SKpaHaMM CO CTAaTUCTUUECKO MHbOopMallneii.

A/B

Bb160p mOPTa, [J151 KOTOPOTO OYIeT 0TO6pakaThCsl CTaTUCTHKA.
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17.14. HapyweHue ob6cnyxmMpaHus

EE  A:1000 - B:1000 - 10:58

HapyweHue o6cayxrBaHMA

Max duration, us : 1
Min duration, us : 1
Avg duration, us 1 1
Total duration, us: 87
PkTs : 128
INTs : 128

Unhandled INTs: 372
Elapsed time : 00:00:01

HacTporkm

CrapT MpepueaHua  Coxp,s3darp,

PucyHok 17.51. MeHto «HapyweHue ob6cy#usaHus»

Max duration

,H,JII/ITeJIbHOCTb CaMOTIO ITPpOAO/DKUTEJIbHOTO ITpepbiBaHMA, MKC.

Min duration

,H,JII/ITeJIbHOCTb CaMOI'O KOPOTKOTIO ITpepbIBaHMA, MKC.

Avg duration CpenHsisl IJINTEIbHOCTD IPePbIBaHMIA, MKC.

Total duration CyMMapHasl IJINTeIbHOCTD IIPepbIBaHMIA, MKC.

PKTs CyMMapHasi AJIUTEeIbHOCTb IPePbIBaHNI B ITAKETaX.

INTs KonnuecTBO  3aBepIIEHHBIX  CYIIECTBEHHBIX  MpepbIBaHUINI
(IMUTENBHOCTh KOTOPBIX ObTa BbINIE 33JaHHOTO IIOPOTa,
cM. puc. 17.53).

Unhandled INTs KosmmuecTBO MOTEPSIHHBIX 3allyceil O IIpepbIBaHMSIX. 3aluch
TepsieTcsl B Cjiydyae, ecau 3a 1 ceKyHOy mpoucxogut Gosee 128
TIpepbIBaHMIA.

Elapsed time Bpewmsi, poiiieHHoe OT Havaja TecTa.

HacTtporiku [Tepexomd B MeHIO HACTPOEK TecTa, CM. puc. 17.53.

Crapr ( F1) 3amyck TecTa.

IIpepoiBanms ( F2)

[Tepexon B MeHI0 «IIpepbiBaHMsI», CM. puc. 17.52.

Coxp./3arp. ( ™)

[Tepexof B MeHI0 COXpaHEeHUs pe3yabTaTOB TecTa (CM. paszen 18).
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EE  A:1000 - B:1000 - 10:59
HapyweHHe oGCayxMBaHMA
MpepwBaHHUA

e b cpunariin R
Started : 07—03-2019
08:25:07.9/7668/°669
Duration. us: 1
PKTs : 1
L4 »x

PucyHok 17.52. MeHto «[TpepbigaHus»

Started [aTa v BpeMs1 HavaJia IpepbIBaHMS.
Duration IUTeNnbHOCTb IpepbIBaHMS B MKC.
PKTs OIUTeNbHOCTD IpepbIiBaHMS B ITaKeTax.
— A - Bi——- - 07:56
HapyweHue obcayxvBaHMA
HacTporkmK
0
Bpema BoccTt., ©
MopT npuéma B
AnuTensHoCTE 001 00:00
Harpyzka (L2} 100 A
Kagp 64
TecToBi Notok Bokn
HacTporkin noTtoka
PucyHok 17.53. MeHw «Hacmpolikus
Bpems mipep. [Topor, mpu mnOpeBbIllIeHMM KOTOPOTO MpepbiBaHME CUUTAETCS

CylleCTBEeHHBbIM, B MKC.

Bpems BoccT.

TTIpoMeXyTOK BpeMeHu 6e3 ImpepbIBaHuii cepBica, IOCae KOTOPOro
aHa/IM3aToOp MPUMET pellieHle, UTO IepUoJ, IoC/ieIoBaTeIbHOCTU
IIOTepb AKeTOB 3aKOHYEH, B MKC.

[TopT nnpuema

IMopt npuéma tpaduka (A min B).

JnUTenbHOCTD InutenbHOCTD TecTa (0T 1 ¢ 1o 24 u).

Harpyska (L2) 3HaueHMe nHbopMaLMoHHoI (L2) ckopocTy B mponeHTax ( ),
B k6ut/Cc ( 72 )y B Méut/c ( F2).

Kanap Pa3mep Kagpa B 6aniTax.

TecTOBBIN ITOTOK

BxiroueHne/BbIKIIOUEHME TECTOBOTO ITOTOKA.

HacTporiku nmotoka

[Tepexon, B MeHI0 «TeCTOBBIV IOTOK» (CM. pasgen 17.10).
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17.15. MNMpukas N2870

Hacrtpoiika mapameTpos,

BBITIOJIHSETCS B MeHI0 «3mepeHusi» = «IIpuka3 870».

E® A:1000 -  B:1000 -  15:18
Mpukaz 870
PeaynbtaTtw
Hauano 17052021 14:35:54
OkoH4aHue 1/7-05-2021 14:36:54
ET 00:01:00 RT 000000
TX 74999808 RX 74930176
CrapT Hactpoik  Pesynetatw  Coxp,/3arp.

PucyHok 17.54. MeHio «lpukaz 870

MIPOCMOTP Ppe3ylbTaTOB U 3amyck Tecta «lIpuka3 870»

HacTpoiikn [Tepexon B MeHIO HACTPOEK MapaMeTpoB TecTa (cM. pasmen 17.15.1).
PesynbTaThl [Tepexomd B MeHIO ITPOCMOTPA Pe3yIbTaTOB TecTa (cM. paszen 17.15.2).
Hauasno IlaTa u Bpems Havasia TecTa.

OxkoHuaHMe IlaTta ¥ BpeMsi OKOHYaHMUS TeCTa.

ET Bpewms, npoienliee ¢ Hayajia TecTa.

RT Bpemsi, ocTaBieecst 10 OKOHYAHMS TeCTa.

TX KonmyecTBO nakeToB, IepeJaHHbIX 3a BpeMs TecCTa.

RX KonnuecTBO MmakeTOB, IIPUHSTHIX 32 BpeMs TeCTa.

Crapt/Crom ( F )

BxiroueHue/BhIKIIOUEHME TECTA.

HacTpoiikm ( i )

[Tepexon B MeHIO HACTpOEK MapamMmeTpoB TecTa (CM. pasmen 17.15.1).

PesynbTaTsl ( i )

[Tepexomd B MeHIO IPOCMOTpA pe3yaIbTaToB TecTa (CM. pasgen 17.15.2).

Coxp./3arp. ( 7 )

[Tepexon B MEHIO COXpaHEeHMS pe3yJIbTATOB TecTa (CM. paszen 18).
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17.15.1. Hactpoiiku

Ea A:1000 —  B:1000 —  15:25

Hactporkm

KonmnmuecTBe cepBuyucoe I

TononorvAa TecTOB
HacTponkKn cepBUcoB
OGume

Mo ymomaHKn

PucyHok 17.55. MeHw «Hacmpoliku»

KosnuecTBo cepBUCOB KonmnuecTBo TecTupyembix cepucoB (0T 1 1o 10).

Tonomorust TeCToB [Tepexon B meHI0 «Tomosorust TecToB» (cM. pasgen 17.15.1.1).
HacTtpoliku cepBuCOB [Tepexon B MmeHIo «HacTpoiiku cepBucoB» (cM. pasmen 17.15.1.2).
O6bmue [Tepexon B meHIo «O61mue» (cm. pasmen 17.15.1.3).

T10 yMOTYaHMIO ( F4 ) C6poc HACTPOEK TeCTa K 3HAUEHMSM I10 YMOTYAHUIO.

17.15.1.1. Tononorua Tectos

Ea A:1000 —  B:1000 —  15:31

TononorkvA TecToB

MopT nepepayr JAE

MopT npwéma A

fwcT., IP 192,168.1.1

A B LT SHYMOHHER

Pucyrok 17.56. MeHto «Tonosnozus mecmos»

C 1MoMOIIBI0 3TOT0 MEHIO 3aJa€TCS TTIOPT MPUEMA U TIOPT nepegauu JaHHbIX. OOUH U TOT
>Ke TIOPT MOMKeT CIY>KUTb U IJI Tiepenaun, U IJisl mpueémMa (Harmpumep, Ipu UCIOJIb30BaHUN
dyukuunu «Ilneitd» Ha ymanéHHOM KoOHIle). [IpM omHOHAINpPaBJIeHHOM TeCTUPOBAHUU
B KauecCTBe IOpTa fepenaun/mpuéma BbiompaeTcs «IMcTaHIMOHHBbI».

158



17.15.1.2. Hactpoiiku cepBucoB

Az1000 - B:1000

)

— 15:36

HEICTEOI;‘I KK CEEBP‘ICOB

Pazmep kagpa D12
Harpyzsrka (L2} 10 MGuT/C
3HaueHuA SLA
3aronoBok
L4 KonupoeaTe BoraeuTe el

PucyHok 17.57. MeHto «Hacmpoliku cepgucos»

Cepsuc

Homep HacCTpaBaeMOIo cepBucCa.

Ecnu B menio «HacTpoiikm» (cMm. pasmen 17.15.1) B mosie «Koamu4ecTBO CepBUCOB»
YKa3aHO HECKOJbKO CepBUCOB, MEpeKIUeHre MeXAY HUMMU BbIIIOTHSIETCS

F1/

C IIOMOIILbI0 KJIABUIII @/ Win

F4 F2 , F3

. KnaBumin IIO3BOJISIIOT

CKOIMPOBATh HACTPOIIKM OAHOTO CEPBIMCA U TIPUMEHUTD UX JIJIST APYTOrO.

Pasmep kagpa

Pasmep kazpa 111 cepBuca B 6aiiTax.

Harpyska (L2)

3HaueHne nHopmaimoHHoii (L2) cKOpocTu B MpoIeHTax ( F ), B KOUT/C ( i )

v B M6ur/c ( F2).

3uayeHusa SLA

[Tepexon B MeHI0 «3HaueHMsT SLA».

3aroJioBOK [Tepexop, B MeHI0 «3arojioBok» (CM. pasgen 17.1.2).
E® A:1000 -  B:1000 -  16:39
3HaveHna SLA
OueHka PD  Brkn
PD &,0000 MC
OueHka PDY  Brkn
PD¥ 33,0000 MC
OueHka PL  Bkn
PL ©.,.10000 A
OueHka BW  Bkn
EW L2 10 MéuT/C
L4 konupoeaTe BoraguTe o
PucyHok 17.58. MeHto «3HayeHus SLA»
CepBuc Homep HacTpanBaemoro ceppuca.

Ecnu B meH1o «HacTtpoiiku» (cm. pasgen 17.15.1) B mosie «KonmuecTBO CepBUCOB»
YKa3aHO HECKOJbKO CepBUCOB, IIepeKIloueHre MeXAy HUMM BbIIIOTHSIeTCS

C IIOMOIIBIO KJIaBUIII @/ wm 1y

F4 F2 , F3

. KnaBuin ITIO3BOJIAIOT

CKOIMMPOBAThb HaCTpOVIKM OOHOIO cepBMCa M IpMMEHNUTDb UX OJIS APYTroro.
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Ouenka PD

BKITIOUMTB/BBIK/TIOUUTD OII€HKY CpedHeil 3aJepsKKy repefnauy MakeTOB JaHHBIX
(PD - Packet delay).

PD 3HaueHMe CpegHel 3aiepP>KKU Tlepelau MakKeTOB JAHHbBIX, COOTBETCTBYIOIIee SLA.

Oueunka PDV BKIIOUMTB/BBIKJIKYNTh OLIEHKY Bapualuy 3aJepskKKy repemauy MakeToB JaHHbIX
(PDV - Packet delay Variation).

PDV 3HaueHMe BapualMy 3aJepXXKU Tepenaul MakeTOB MTaHHBIX, COOTBETCTBYIOIIEe
SLA.

OuenHka PL BKITIOUMTD/BBIKIIOUNTD OLIEHKY KO3(duiieHTa rmorepb naketoB gaHHbIX (PL -
Packet Loss).

PL 3HaueHMe K03 duieHTa MoTephb MaKeTOB JaHHbIX.

Ouenka BW BK/IIOUMTH/BBIK/IIOUNUTD OLIEHKY IPOITyCKHOM CIIOCOOHOCTM KaHajla Iepenaun
IAHHBIX.

BW L2 3HayeHue MPOMYCKHOM  CIIOCOOHOCTM  KaHajla  [epemayM  JaHHBIX,

COOTBETCTBYIOIIEe SLA, IIpy KOTOPOi1 rapaHTMPOBAHHO HET MOTEPb ITaKeTOB.

17.15.1.3. O6wume

Ea A:1000 -  B:1000 -  16:56

OGume

€o:01:00

PucyHok 17.59. MeHto «Obwues

IuTenbHOCTh TecTa 3amaércs B ¢opmare hh:mm:ss. MuHMMaNbHOe 3HAauYeHHE -
1 cekyHia, MakcuMMasibHOe — 99 yacoB 59 MUHYT 59 cekyH[I.
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17.15.2. PesynbTathbl

I OCTYITHO HECKOJIBKO TUIIOB TabJIUIL C pe3ybTaTaMy U3MepeHmii

. [lepexkintoueHne mexny

Ta6IMIIAMM BBITIOMHSIETCS IPY HaXKaTUM Ha Kaasymm 1 / F2
17.15.2.1. CBoAHble pe3ynbTaThbl
Ea A:1000 -  B:1000 -  17:23
PeaynetaTtm: cBOogHLIA
# PD PDV PL BH L2 TecT
MC MC b4 MGmTSCc cTaT
1 5.165 2,081 0.1 10,00 3epuw
L4 = MHC Cozp, 2arp,

PucyHok 17.60. MeHto «Pe3ynbmamei: C800HbI»

PD M3MepeHHOe 3HaueHMe CpedHel 3adep>XKu mep

TIpy HaXaTuUy Ha KIABUITy >

MC MJIN MKC.

egauyl IMaKeTOB HOaHHbIX.

BBIIIOJTHACTCSA BbI60p eIVHNUIL U3MEePEHUI —

PDV

naHHbIX. [Ipy HaXaTuyu Ha KIaBuimy o

n3sMepeHums — MC MJIn MKC.

V3mepeHHOe 3HaUeHMe CpefHel Bapualy 3aIep>XKKM repeaaun MakeToB
BBITTOJTHSIETCST BBIOOP €IMHMUIL

PL N3mepeHHOE

BeiBoasITCS cpeaHne 3HaueHMd.

3HaueHue Ko3duiMeHTa I0Tepb I1aKETOB TaHHBIX.

BW L2

V3MepeHHOe 3HAueHMe TIPOMYCKHOM CITOCOOHOCTM KaHala Tepemaun
IAHHBIX HAa YpOoBHe L2. BoIBOISTCS CpelHIEe 3HAUEHMS.

Tect cTaT CocTosiHMEe  TeCTUPOBAHUS

B paszeie 14).

(BO3MOXKHbBIE

BapUaHTBI

nepeuymncieHbl

17.15.2.2. CeopaHble pesynbTaThl (SLA)

E® A:1000 B:1000 17:27

PeaynstaTt: ceogHea {SLAD

# FD FDV PL BW L2 Tect

1 1]'4 Ok Ok Ok Ok

Peaynbtar Tecta: 0Ok

LC - MK Coxp, 3arp,

PucyHok 17.61. Metw «Pe3ynemamei: c800HbIl (SLA)»
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B Tabnuile BBIBOASITCS Pe3yJbTAaThl COOTBETCTBUS M3MEPEHHBIX 3HAYEHMI 3aJaHHBIM
IMOPOrOBbIM 3HaUeHUSIM SLA:

Ok 3HaueHMe mapaMeTpa HaXOAUTCS B Ipeienax, YyCTAHOBJIEHHBIX B MeHI0 «3HaueHus1 SLA».
Cooit 3HaueHMe mapaMeTpa BbIXOIUT 3a MpeJiesibl, YCTAHOBJIEHHbIE B MeHIO «3HaueHusT SLA».

17.15.2.3. Pe3ynbTatbl Ang cepBuca

E® A:1000 - B:1000 —  17:34
Peaynstatw: cepemc 1
Makc. Cpen. MuH.
PD. mc 8.314 5,165 3.084
PDY. mMc 5,230 2,081 0
BW L1 10,406 10,391 10,372
BW L2 10,015 10,000 9,982
BW L3 9,663 9.648 9.631
ET 00:01:00 RT 0000200
TX 74999808 Rx 24999672
PL. % 0,09284 Kon—Bo 136
L o MG Coxp, 3arp,

PucyHok 17.62. MeHto «Pe3ynsmamesi: cepsuc 1»

PD, mc H3MepeHHOe 3HAueHMe CpeldHel 3aJepXXKu Iepemauu IIaKeTOB JAaHHbIX
(MakCcUMMaJIbHOE, CpeiHee M MUHMMAaJIbHOE).

PDV, mc H3MmepeHHOe 3HAUYeHMe BapuallMM 3aAepKKMU Mepegauy MakeTOB HAaHHbIX
(MakcMMa/IbHOE, CpeJlHee ¥ MMHMMAaJIbHOE).

BWL1 3HaueHMe IPOMYCKHOM CIIOCOOHOCTM KaHaja Iepemadyy JaHHbIX,
repecuMTaHHOe Ha ypoBHe L1 (MakcumManibHOe, CpefiHee M MMHMUMAIbHOE).

BW L2 Vi3MmepeHHOe 3HavYeHMe TIPOITYCKHOM CIOCOOHOCTM KaHajla Iiepemaun
IaHHBIX Ha ypoBHe L2 (MakcMMaibHOE, CpeflHee U MUHUMAJIbHOE).

BW L3 3HaueHMue TIPOITYCKHOV CIOCOOHOCTM KaHajla T[epefauM [aHHBIX,
repecuMTaHHOE Ha YpOoBHe L3 (MakcuManabHOe, CpeiHee M MUHMMAIbHOE).

ET Bpems, mpoieiiee ¢ Hayaaa TecTa.

RT Bpemsi, ocTaBiieecst 10 OKOHYaHMS TeCTa.

TX KosnuecTBO 1akeToB, IepeJaHHbIX 38 BpeMs TecCTa.

RX KonmyecTBO mmakeToB, IPUHSTHIX 38 BpeMS TecTa.

PL, % V3mepeHHOe 3HayeHue Ko3pduUIMEeHTa TOTepb IMaKeTOB JaHHBIX.
BeiBOIUTCS CpejHee 3HAUEHNE.

Kon-Bo KonnuecTBO NOTEpSIHHBIX TAKETOB 3@ BpeMsI IPOBEeAEeHMS TeCTa.
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17.15.2.4. Pesynbtathbl anga cepsuca (SLA)

Ea A:1000 —  B:1000 —  17:38
Pesynstatw: cepemc 1 (5LA)
SLA 3Hau, CocT
FD. mc 6,000 5.165 Ok
FD¥. mc 3,000 Z2,081 Ok
PL. % 0, 10000 0,09284 Ok
BW L2 10,000 10,000 Ok
L4 = MHC Cozp, 3arp.,

PucyHok 17.63. MeHro «Pe3ynemamei: cepsuc 1 (SLA)»

B Tabuile BBIBOAUTCS CBOAHAsT MHGOpMAIMS IO pe3yibTaTaM TecTupoBaHusi. Homep

cepBluca BbIOMpaeTcs Ipy HaxKaTuy Ha kaasumm F1 / F2

SLA 3HayeHMe, YCTAHOBJIEHHOE B MeHI0 «3HaueHus SLA».

3Hay. CpenHee M3MepeHHOe 3HaUeHMe (cM. pasmen 17.15.2.1).

Coct B cTonb61ie BoIBOAUTCS MHGOPMAIIMS O COOTBETCTBUM M3MEPEHHBIX 3HAUEHUI
3aJlaHHBIM ITOPOrOBbIM 3HaUeHUsIM SLA (cMm. pasmen 17.15.2.2).
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18. CoxpaHeHune pe3ynbTaToB TECTOB U CTaTUCTUKU

Il coXpaHeHUs! pesyJIbTaToOB, CTATUCTUKY M MApaMeTPOB TECTOB CAYKUT KHOIMKa 4

«Coxp./3arp.», IOCTyITHasl B MEHIO HEKOTOPBIX TecTOB (Harmpumep, RFC 2544, Y.1564). ITocne
HakaTMsI Ha 3Ty KHOIKY OCYIIECTBJISIETCS Iepexo/ B MEHI0, B KOTOPOM MOYKHO BBITIOJTHUTH
ciaenylouye necTBUS :

KOIMPOBATh COXPaHEHHbIe JaHHbIe Ha USB-HakomuTens ( F1);

COXPaHUTDb JaHHbIE B TaMATb mpubopa ( 72 );

3arpy3UTh COXpaHeHHbIe JaHHble ( 72 );

yIaIUTb COXpaHEHHbIe faHHble ( 74 ).

LN Az100 - B:—— — 13:35
Hma zanmck Bpema coxpaHeHuA
rfc 16—-10-2018 14:00:49
ms 16-10-2018 14:00:51
te_-Et 16—-10-2018 15:25:54
Pd 16—-10-2018 14:00:55
KonupoeaTe CoxpaHuTE 3arpysHTE HgamiTe

PucyHok 18.1. Menr «Pe3ynsmamei»
[nsg xonupoBaHus NaHHbIX HA USB-HakomuTens cienyer:
1. TMogkmounTs K mpubopy USB-HaKOMMUTED.
IMpumeuanue. ITognepxkuBaioTcss USB-HakonmuTe i ToabKo ¢ (aiinoBoit cuctemoit FAT32.
F1

2. Haxarb

Jst coXpaHeHMs JaHHBIX B MaMSTh pubopa ciieayer:

1. Haxkartsp @

2. BBecTu MM4 3aIimcHu.

3. Haxatp @

s 3arpy3km COXpaHéHHbIX OJaHHbBbIX CJIeOyeT:

1. BpiGpaTh 3amuCh.

2. Haxarp F® («3arpysurb»).

PEBYJIbTaTbI M InmapaMeTpbl 6y,ELYT AJOCTYITHBI B MEHIO COOTBETCTBYIOLIMX TECTOB.

164



[ ynaneHust COXpaHEHHBIX JAHHBIX CIeAyeT:

1. BpibpaTh 3amiuch, KOTOPYIO HEOOXOIMMO YIIUTh.
2. Haxatp F4 («Vmanutb»).

3. Haxate P («Ila»).
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19. UHTepdeitc KOMaHAHOM CTPOKH

19.1. Pexxumbl

[Jist TOTO, YTOOBI YAQJIEHHO YIIPABISITh IPUOOPOM, HEOOXOAMMO MOAK/IIOUUTHCS K HEMY
o uutepdeiicy Ethernet. [Topsimok moak/IoueHMs onMcaH B pasgene 5.2.

Vrpasinenue npubopom bepkyT-ET ocyiecTBisieTcs c TOMOIIbI0 MHTepdeiica KOMaHIHO
ctpoku (Command Line Interface, CLI), KoTopblii MMeeT aBa peskuma paboTbl. Texymii
PEeXXUM OIlpeLesisieTCs 110 BUAY IIPUTJIalleH sl B KOMaHOHOM CTPOKe:

[Ipurnaimenne Pexxum
BERcut-ET OCHOBHOVI peXXuUM
BERcut-ET(config) Pesxum KoHGUrypauum

B ocHoBHOM pexume pab6oTbl CLI goCTymHBI KOMaHZbI, KOTOpbie BBIBOASAT TeKyIye
HACTPOVIKY U pe3yabTaThl TeCTOB. Pexkum KOHGUrypammum CaIy>KUT IJ1S1 YCTAaHOBKY 3HAUYeHUIA
rapamMeTpOB aHa/I13a U BbITIOJTHEHUS TECTOB.

19.2. NMepeknoueHue Mexay pexxumamm

[lj1s1 Iepexo/ia M3 OAHOTO PeXXMMa B IPYTroi MCIOIb3YIOTCS CJIeAYIOIIie KOMaH/IbI:

1. Tlepexop 13 OCHOBHOTO pekuMa B PeKMM KOHPUTYpaImmn:

BERcut-ET configure
oK
BERcut-ET(config)

2. Ilepexon 13 pesxuMa KOHOUTypaluy B OCHOBHOM PesKUM:

BERcut-ET(config) exit
OK
BERcut-ET

19.3. Cnucok KkoMmaHpA,

Kaskaplit peskuM umeeT CBOi Habop KOMaHJ, AJ1s1 0OTOOpaskeHMst KOTOPOTO CYKUT KOMaH[1a
«help». Hannpumep:

BERcut-ET help

show version

show options

show rfc2544 header src mac
show rfc2544 header src ip
show rfc2544 header src udp
show rfc2544 header dst mac
show rfc2544 header dst ip
show rfc2544 header dst udp
show rfc2544 header vlan count
show rfc2544 header vlan 1 id

BERcut-ET(config) help
rfc2544 header src mac <XX:XX:XX:XX:XX:XX>

166



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

rfc2544 header src udp <int>

rfc2544 header dst mac <XX:XX:XX:XX:XX:XX>
rfc2544 header dst ip <i.i.i.i>

rfc2544 header dst udp <int>

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

rfc2544 header vlan 1 priority <int>

rfc2544 header vlan 2 id <int>

19.4. ABTopononHeHue

Ha yir060M 3Tarne BBOJA KOMaH/Ibl MOXKHO MCITOIb30BaTh (DYHKLIVMIO aBTOAOIIOTHEHNS. JTa
(OYHKIMS TTO3BOJISIET BBECTU TOJbKO YaCTh K/IIOYEBBIX CJIOB WIM apTyMEHTOB, IOCJIE Yero

i 7| .
Ha>XaTb Ha KJIaBI/IIHy @ nian L EC]II/I BBeOdeHHbIe CMIMBOJIbI O6eC1'Ie‘II/IBaIOT YHI/IKaJ'[bHOCTb
KOMaH/Ibl, TO OHA OyAeT morojaHeHa. Hanpumep:

BERcut-ET(config) r [EEE

BERcut-ET(config) rfc2544

19.5. Uctopusa komaHa,

KomaHapl, BBOAMMbIE B KOMaHIHYIO CTPOKY, XpaHSTCS B crenuaabHom Oydepe. s
BbI30Ba paHee BbIMOJHEHHbIX KOMaH/, MCIIOIb3YIOTCS C/IeAYyIOoIIe KAaBUIIN:

Knasuimn HasHaueHne
T BbI30B KOMaH/, B OpsiAKe OT IOC/IeaHel BBeIEHHOI K IepBOit
\L BbI30B KOMaH/1 B MOPSIAKE OT 60jiee paHHel K ITocaeIHei BBeIEHHOI.

19.6. CMHTaKcUC KOMaHA,

B HacTosillleM pPYKOBOJCTBe IIpM OMNMCAHMM apryMeHTOB KOMaH[ IPUMEHSIOTCS
clieyroliyie 0603HaYeHUSI :

Ob6o3HaueHme [Tpumep Onucanue

[ txgen port [a | b] BepTukanbHasg yepTa
paszesnser
B3aMMOMCKIIIOYaoIye
3JIeMEeHTHI.

[napameTp 1 |...| napameTp n] bert topology tx [a | b | remote] | KBagpaTHbie CKOOKM

[napameTp 1-napameTp n] y1564 nservices [1-10] 03HAYaloT, YTO HeOOXOIMIMO

BBECTY OIVH U3 3aK/ITIOUEHHBIX
B HUX 3JIEMEHTOB MU OTHO
3HaueHMe 13 yKa3aHHOTO
nuarnasoHa. HabupaTb CKOOKM
He HY)KHO.

<napameTp> rfc2544 header src ip <i.i.i.i> VrioBble CKOOKM 03HAYAIOT,
YTO BMECTO YCJIOBHOTO
0603HaUYeHMs MapaMeTpa
Heob6X0IMMO BBECTH eT0
3HAUYeHue.

HabupaTb CKOOKM He HY>KHO.
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20. KomaHpbl OCHOBHOIO peXuMma

20.1. RFC 2544

Komanga

| VHdopmaryst, BBIBOAMMAsI B KOHCOJTb

3aros0BOK

show rfc2544 header src udp

Homep UDP-miopTa oTripaBuTess

show rfc2544 header src mac

MAC-aapec oTIipaBuUTeNs

show rfc2544 header src ip

IP-agpec oTnpaBuTesns

show rfc2544 header dst udp

Homep UDP-miopTa nosydaTesnst

show rfc2544 header dst automac

MAC-azmpec, TIIOMy4YeHHBII B

ARP-3ampoca

pesysbTaTe

show rfc2544 header dst mac

MAC-agpec nomyJyaTesns

show rfc2544 header dst ip

[P-anapec momy4yaTesnst

show rfc2544 header vlan count

KonnyectBo VLAN-Teros

show rfc2544 header vlan [1-3] id

3HaueHue uaeHTudukaropa VLAN

show rfc2544 header vlan [1-3] priority

3HavYeHue IpuopuTteTa Tpaduka

show rfc2544 header mpls count

KonnuectBo MPLS-MeTok

show rfc2544 header mpls [1-3] label

3HaueHne MPLS-meTku

show rfc2544 header mpls [1-3] cos

KJIacC OOC/TY>KMBaHMS MMaKeTa

show rfc2544 header mpls [1-3] ttl

Bpemsl K13HM raketa ¢ MPLS-meTkoii

show rfc2544 header autoarp BK/IIOYEHa U (GYHKUUS aBTOMAaTUUYeCKOTO
npoBeneHust ARP-3arpoca
show rfc2544 header diffserv 1MOJig, BbIOpaHHBIE [JIS 3aJaHuUs  Kjacca

obcyskuBaHus Tpaduka

show rfc2544 header dscp 3HaueHne DSCP-6uToB IP-3arosioBka

show rfc2544 header precedence IIPMOPUTET Kagpa

show rfc2544 header tos UM o6CTy>kuBaHus [P-makera
Tomnomnorus

show rfc2544 topology tx MOPT Nepefauy JaHHbIX

show rfc2544 topology rx MOPT NpUEMa AAHHBIX

show rfc2544 topology remote ip

[P-agpec MCTaHIMOHHOTO Mpubopa

Pasmep kazgpa

show rfc2544 frames [1-9] size

pa3Mep Kaapa Ojisd aHajin3a

show rfc2544 frames [1-9] enable

3alpeleH0 WM pas3peleHo MCIO0Ib30BaHMe
TPV aHaJTM3€e COOTBETCTBYIONIETO pa3Mepa Kaapa

[IponryckHas

CITIOCOGHOCTh

show rfc2544 throughput enabled

paspelieHo M BBIOJHEHUE
MIPOITYCKHOJi CITOCOOHOCTHU

aHa/JIn3a

show rfc2544 throughput duration

OJINTEJIbHOCTDb HpO6bI

show rfc2544 throughput maxrate

BeJIMYMHA HATPY3KUA

show rfc2544 throughput resolution

BeJIMUMHA pa3pelieHnst

show rfc2544 throughput threshold

BeJIMUMHa I10pora rnnoTepb

3agepkka

show rfc2544 latency enabled

pa3penieHo Ji BbIIIOJIHEHME aHa/IM3a 33 EePKKN

show rfc2544 latency count

KOJINYECTBO MPOo6

show rfc2544 latency duration

IOTUTEIbHOCTD MTPOOBI
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Komanga

VHdopmariyst, BBIBOAMMAsI B KOHCOJTb

show rfc2544 latency rates src

MCTOYHMK 3HAYeHMi Harpysku (throughput —
MPOITyCKHAst ~ CIOCOGHOCTh, manually —

BPYYHYIO)

show rfc2544 latency rates [1-9]

3HaUYeHMe Harpysku Ijisi BBIOpAaHHOrO pasmepa
Kajapa

[Totepn

KaZpoB

show rfc2544 frameloss enabled

paspelieHo i BBIMIOHEHWE aHaIn3a YpPOBHS
MOTEPh KaZpoB

show rfc2544 frameloss duration

IJIUTEIbHOCTh IIPOOBI

show rfc2544 frameloss steps

KOJIM4eCTBO 1IaroB

show rfc2544 frameloss rates start

Ha4va/IbHad Harpyska

show rfc2544 frameloss rates stop

KOHeYHasi Harpy3Ka

IIpenenbHast Harpyska

show rfc2544 back2back enabled

paspelleHo m BBITIOJIHEHYE aHanmsa
MpeJebHO HAarpy3Ku

show rfc2544 back2back count

KOJINYECTBO MP0o6

show rfc2544 back2back duration

OJINTEJIbHOCTDb l'IpO6bI

show rfc2544 back2back rates src

MCTOYHVK 3HAYEHWMIT Harpy3Ku
(throughput — mnpomyckHasi CIIOCOGHOCTb,
manually — BpyuHy1o)

show rfc2544 back2back rates [1-9]

3HAUYE€HNME Harpy3Ku

JloroIHNUTEe/IbHbIE HACTPOMKM

show rfc2544 advanced wait

3HaUYeHMe rapaMeTpa «MHTePBaI»

show rfc2544 advanced learn

3HaueHye rapamMeTpa «o0yueHme»

show rfc2544 advanced check_link

BKJTIOUEHA JIM TTIPOBEPKA YCTAHOBKY COEIVTHEHMS
C YAAJAEHHBIM IIPUOOPOM

show rfc2544 advanced bidirection

BKJ/IIOUE€Ha JIn BO3MO>XHOCTb IIPOBOOMUTD
LLBYHaHpaBHeHHbIﬁ TeCT

PesynbTaThl TECTOB

rfc2544 results show

BBIBOJ, Pe3y/IbTaTOB ¥ MapaMeTPOB IOC/IeLHero
IIPOBEIEHHOIO TeCTa

rfc2544 results clear

yaaneHue pes3y/bTaToB MOCIeHEero
IMPOBEIEHHOIO TeCTa

results rfc2544 list

BBIBOZ,  CIMCKAa  COXpaHEHHBIX  (haitios,
cofiepsKalMx pe3yiabTaThl ¥ TapaMeTpPbl TECTOB

results rfc2544 show <umst_daitna>

BBIBOJ, COZIEP>KMMOT0 COXpaHEHHOTO haiiia

results rfc2544 copy <ums_daiina>

KOITMpPOBaHMe COXpaHEHHBIX daiinos
Ha USB-Hakonuresb

results rfc2544 load <ums_daiina>

3arpysKa COXpaHEHHbBIX JaHHBIX /IS ITPOCMOTpA
Ha Ipubope Win yepes KOMaHAHYIO CTPOKY

results rfc2544 save <ums_gaiina>

COXpaHeHMe De3yJbTaTOB U  IapaMeTpoB
MIPOBEIEHHOrO TecTa B daiit

results rfc2544 delete <ums_daitna>

ynasieHue COXpaHEHHOro daiina

results rfc2544  rename <umsi_cdaitna>

<HOBOe mms_cdariina>

M3MeHeHMe UMeHM COXpaHEHHOTO ¢aiina

TecTupoBaHue
rfc2544 start HauaThb BBITIOJIHEHME TeCTOB
rfc2544 stop OCTAHOBUTD BBITIOJIHEHVE TECTOB
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Komaunpa VHdopmariyst, BBIBOAMMAsI B KOHCOJTb

show rfc2544 status BBIBOJT MHGOpPMAIIMM O 3aMyIIeHHBIX TECTax IO
meTtoauke RFC 2544

show rfc2544 trial [all | current] all - BbIBOJT pe3yIbTaTOB BCeX MPOO6 MOCIeaHErO
TeCTa;
current — BBIBOJ, pe3yJIbTaTOB TEKYIIEii
BBITIOJTHEHHOJ TTPOOBI.

20.2.Y.1564

Ipumeuanue. HacTpoiiku 3arosioBka, CEpBMCOB M IIOKaszaTesieli KavyecTBa OTOGPasKAIOTCS /ST CepBUCA,
BBIOPAHHOIO C ITOMOIIbI0 KOMAaHIbI pekuMa KoHpurypauum «y1564 service <1 — 10>».

KomaHnga | ViHdopMalys, BBIBOAMMAs B KOHCOJIb

Tornosorus
show y1564 topology tx TIOPT Iepeaauy JaHHbIX
show y1564 topology rx TIOPT MPUEMA JaHHbBIX
show y1564 topology remote ip IP-agpec nyCTaHLIMOHHOTO IIpubopa

HacTpoiiku
show y1564 HACTPOJiKM BCeX TeCTOB MO pekomeHaauun Y.1564
show y1564 nservices KOJIMYECTBO TeCTUPYEMBIX CEPBMCOB

HacTpoiiku cepBucoB

show y1564 service cepBMC, BBIOPAHHBIN C ITOMOIIbI0 KOMaHAbI Y1564 service
show y1564 frame pasmep Kajpa, 3aJaHHbIN IS cepBuca
show y1564 serv_setup cir 3HaueHMe TapaHTUPOBAHHO IMPOITYCKHO CIIOCOOHOCTY
show y1564 serv_setup eir 3HaueHMe MaKCMMaJIbHO JOMyCTUMOro mpeBbieHns: CIR
show y1564 serv_setup tp 3HaueHue Harpy3ku s tecta Traffic policing

3aroJioBOK
show y1564 header src mac MAC-azpec OTIIpaBUTeJISI
show y1564 header src ip [P-agpec oTripaBuTeNS
show y1564 header src udp Homep UDP-niopTa oTripaBuTesist
show y1564 header dst automac MAC-anpec, nosyuyeHHblii B pe3ynbTraTe ARP-3amnpoca
show y1564 header dst mac MAC-azpec roxyJaTess
show y1564 header dst ip [P-anpec ronyyaTens
show y1564 header dst udp Homep UDP-nopTa noayuaresnst
show y1564 header vlan count Koyin4yectBo VLAN-Teron
show y1564 header vlan [1-3] id 3HaueHue uaeHTudukaropa VLAN
show y1564 header vlan [1-3] priority 3HaYeHue mpuopureTa Tpaduka
show y1564 header mpls count KosimyectBo MPLS-MeTOK
show y1564 header mpls [1-3] label 3HaueHue MPLS-meTKn
show y1564 header mpls [1-3] cos KJ1acC 00CTy>KMBaHUSI MaKeTa
show y1564 header mpls [1-3] ttl BpeMsI X13HM rmakeTa ¢ MPLS-MeTKoOii
show y1564 header autoarp BKJIIOYEHA M (PYHKIUMSI aBTOMATUYECKOTrO MPOBeAeHMs

ARP-3ampoca
show y1564 header diffserv 0I5, BbIOpaHHbIEe /1T 3aJaHus Kiaacca OOCTy>KMBaHUS
Tpaduka
show y1564 header dscp 3HaueHne DSCP-6uToB IP-3arosioBka
show y1564 header precedence 3HavYeHMe TIpUopuUTeTa Kaapa
show y1564 header tos U obcaykuBaHus [P-makera
ITapameTtpsr SAC

show y1564 sac flr ] IOIYCTUMBbIi YPOBEHD TTOTEPh KaApPOB
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Komaunpa VHdopmariyst, BBIBOAMMAsT B KOHCOJTb
show y1564 sac ftd OOITyCTUMAsI 3aep>KKa PacIpoCTpaHeHs KagpoB
show y1564 sac fdv IOITyCTMMOE OTKJIOHEHME 3aJepPKKM PacIpoCTpaHEeHMsI

KaJpoB

show y1564 sac m-factor

BesimuHa M-gakTopa

HacTpoiiku TecToB

show y1564 tests cfg duration

IJIUTeIbHOCTD IlIara JJIs TECTOB KOH(Urypaumm

show y1564 tests cfg cir BKJIIOUEH My BbiKIoueH TecT CIR
show y1564 tests cfg steps KOJIMUecTBO ImaroB ay1st Tecta CIR
show y1564 tests cfg eir BKJTIOYEH VI BbIK/IIOUEH TecT EIR

show y1564 tests cfg traf policing

BKJIIOUeH miu BoikiaoueH Tect Traffic Policing

show y1564 tests perf enabled

pa3penieHo Ji BbIIIOJIHEHVE TeCTa ITPOMU3BOAMNTE/IbHOCTA

show y1564 tests perf type

TUI OTpaHuueHus : «by time» — 1o Bpemennu, «by packets»
- 110 makeTam, «by bytes» — o 6ajiTam.

show y1564 tests perf duration

OJIUTEJTIbHOCTD TeCTa IIPOMN3BOAUTEJIbHOCTHU

show y1564 tests perf bytes

KOJIMYEeCTBO 0aiiTOB, IIOCJAe TeHepaluu KOTOPOro
3aBepIINTCS TeCT

show y1564 tests perf frames

KOJIM4eCTBO IIaKeTOB, IIOC/Ieé TeHepaluum KOTOPOro
3aBEepUINUTCA TeCT

PQSYHbTaTbI TEeCTOB

y1564 results show pe3yJIbTaThl ITOC/IETHErO TeCTa 110 pekoMeHgaum Y.1564
y1564 results clear yIaJeHye pe3yibTaTOB IMOCTIeJHEro MPOBeIEHHOTO TeCTa
y1564 results perf show pe3y/bTaThl MOCAEIHEro TeCTa MPOM3BOAUTETbHOCTY

results y1564 list BBIBOJ, CITMCKA COXPaHEHHBIX (aiaoB, CoaepsKalIux

pe3yJbTaThbl U ITapaMeTpPbl TECTOB

results y1564 show <ums_¢aiina>

BBIBOJ, COZIEP>KMMOT'0 COXpaHEHHOTO haiiia

results y1564 copy <ums_cdaitna>

KONMPOBaHMe COXpaHEHHbBIX (daiinoB

Ha USB-Hakonuresnpb

results y1564 load <ums_daiina>

3arpy3ka COXpaHEHHBIX [AHHBIX [JI1 MPOCMOTpa Ha
npubope Wiy yepe3 KOMaHIHYIO CTPOKY

results y1564 save <umsi_¢aiina>

COXpaHeHMe pe3yIbTaTOB U MapaMeTPOB IMPOBEIEHHOTO
TecTa B aiin

results y1564 delete <ums_cdaiina>

yaajeHue CoxpaHeHHoro daiiia

results yl1564 rename <wums_¢aiina>

<HOBOe ums_(aiira>

M3MeHeHMe UMeHM COXpaHEHHOTO daiina

TecTupoBaHue
y1564 start HAyaTh BBITIOJIHEHME TECTOB
y1564 stop OCTAQHOBUTD BBITIOJIHEHUE TECTOB
show y1564 status BbIBOZA, MHGOpPMALMM O 3alylleHHbIX TecTax IIo

pekoMeHmauuu Y.1564

show y1564 trial current

BBIBOJI, PE3Y/IbTATOB TEKYIIE/ BHITTOJIHEHHO TIPOOBI

20.3. BERT

Komanga

\ Nudopmanysi, BBIBOAVMAasi B KOHCOJb

3aroJjioBoK

show bert header src mac

MAC-aapec oTripaBuTens

show bert header src ip

[P-anpec oTripaBuTens

show bert header src udp

Homep UDP-miopTa oTnpaBuTesst

show bert header dst automac

MAC-aapec, rojiyueHHbIi1 B pedyibTaTe ARP-3ampoca
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Komanga ViudopMmatusi, BBIBOAMMAS B KOHCOJIb
show bert header dst mac MAC-azpec mosygaTesst

show bert header dst ip [P-agpec nmomyuaresnst

show bert header dst udp Homep UDP-nopTa moyyaresst

show bert header vlan count

KonnuyectBo VLAN-Teros

show bert header vlan [1-3] id

3HaueHue ugeHTudukaropa VLAN

show bert header vlan [1-3] priority

3HAuUeHMe IpuopuTeTa Tpaduka

show bert header mpls tx count

BBIOOD KosmuecTBa MPLS-MeTOK Ha nepegauy

show bert header mpls tx [1-3] label

3HaueHue MPLS-meTku

show bert header mpls tx [1-3] cos

KJ1acc obcmy>kuBaHus rmakera ¢ MPLS-meTkoit

show bert header mpls tx [1-3] ttl

BpeMsI Ku3Hu nakera ¢ MPLS-meTKkoit

show bert header mpls rx count

KOJIMYECTBO METOK B ITPMHMMAEMBbIX ITaKeTaX

show bert header mpls rx [1-3] label

3HaueHue MPLS-meTku

show bert header autoarp

BKJIIOUEHA m byHKUMS
npoBeneHuss ARP-3arpoca

dBTOMAaTM4YeCKOIo

show bert header diffserv

T10J151, BBIOpAHHBIE )11 3aJaHMsI K1acca 00CTyKMBaHMS
TpaduKa

show bert header dscp

3”Hauenye DSCP-6utoB IP-3arososka

show bert header precedence

3HaUYeHMe IIpruopnuTeTa Kagpa

show bert header tos

Tun o6cayskuBaHus [P-makera

asMep Kajpa

show bert frame random min

MMUHMMAaJIbHOE 3HavyeHue pasMepa Kajapa B ciiyyae
pPaBHOMEPHOTO 3aKOHA pacIpeeeHN s

show bert frame random max

MaKCMMa/IbHOe 3HauyeHue pasmepa Kagpa B CIyyae
pPaBHOMEPHOTO 3aKOHA pacIpeeeHNs

show bert frame constant

pasMepbl KaJpoB AJ1s1 TECTUPOBAHMS

show bert frame type

3aJ1aH CJIyJaliHbIN MM IOCTOSIHHBIN pa3Mep Kajapa

Tomnonorus

show bert topology tx

TIOPT Tepeauy JaHHbIX

show bert topology rx

MOPT NpUéMa JaHHBIX

show bert topology remote ip

[P-azmpec AMCTAHIMOHHOTO MpUbopa

[TapameTpsl TeCTMPOBAHMUS

show bert level

ypoBeHb Mogenu OSI, Ha KOTOpom 6yIeT MPOBOAUTHCS
TeCT

show bert pattern

CTaHOapTHAs TeCTOBAS IMOCJIeJ0BATE/IbHOCTDb

show bert user-pattern TecToBas MoCJIeL0BaTeIbHOCTD, 3aJaHHasg
I0JIb30BaTeieM
show bert rate Harpyska

show bert duration

OJINTEJIbHOCTb I/I3M€peHI/II‘/JI

PesynbTaThl TECTA

bert results show

BBIBOJ, pe3y/lbTaTOB U [apaMeTpoOB IIOCIeLHEr0
MPOBENEHHOTO TECTA

bert results clear

yoaJleHue pe3yjabTaTOB IIOCIeOTHEro HpOBe,E[éHHOI‘O
TeCTa

results bert list

BBIBOJI CITMCKA COXPaHEHHBIX (hailyioB, COmEpIKAlINX
pe3yabTaThl U TapaMeTpbl TECTOB

results bert show <ums_cdaitia>

BBIBOJI, COJIEP3KMMOTO COXpaHEHHOTO (haiiia

results bert copy <ums_daitna>

KOITMPOBaHMe COXpaHEHHBIX dbaiinos

Ha USB-Hakonmuresb
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Komanga

Wudopmarniysi, BLIBOgMMAs B KOHCOJTb

results bert load <ums_daitna>

3arpy3ka COXPaHEHHBIX MAHHBIX IJIT ITPOCMOTpa Ha
npubope Wwin yepe3 KOMaHAHYIO CTPOKY

results bert save <ums_daiina>

coxpaHeHUe pe3yIbTaToB "
MPOBEIEHHOrO TecTa B (aiin

rmapaMeTpoB

results bert delete <ums_daitia>

yaaseHue coXxpaHEHHOTO daiina

results bert rename <umsa_daivia> | U3MeHeHMe MMEHM COXpaHEHHOTO daiina

<HOBOe mMms_caitia>

TecTupoBaHue
bert start HayaTb BLITIOJIHEHME TecTa
bert stop OCTAHOBUTD BBIIMIOJIHEHME TecTa

show bert status

BBIBOJI, MHGOPMALIMM O 3aITyIIIEHHOM TeCTe

show bert trial

BBIBOJ], TEKYIIMX Pe3yabTaTOB TecTa

20.4. MNMakeTHbIA pXKUTTEP

Komanpma \ Wubopmatiys, BbIBOAMMAasI B KOHCOJIb
HacTpoiiku
show jitter txgen BK/IIOUEH WIM BBIKJIIOUEH TeHepaTop TeCTOBOTO
Tpaduka

show jitter port

MOPT, HA KOTOPOM OymeT IPOUCXOAUTD
u3MepeHue MKUTTepa

show jitter threshold

IIOPpOTOBO€ 3HAUEHME IPKUTTEPA

show jitter duration

OJINTEJIbHOCTb I/IBMEpEHI/II‘/JI

PQSYJIbTaTbI TecTa

jitter results show

pe3yybTaThl TecTa «IIaKeTHBIN IKUTTEP»

jitter results clear

yaaneHue pes3y/bTaToB MOCeJHEero
MMPOBEAEHHOTO TECTA

results jitter list

BBIBOT, CIucKa COXpaHEHHbBIX daiinos,
copepsKalyxX pe3yabTaThl M TapaMeTpPhl TeCTOB

results jitter show <ums_daitna>

BBIBO/JI, COIEPKMMOTO COXpaHEHHOTO (aitna

results jitter copy <ums_daitia>

KONMUPOBaHMe COXpaHEHHBIX daiinon
Ha USB-HakomnuTeb

results jitter load <ums_daiina>

3arpysKa COXpaHEHHbIX JaHHBIX JJIS1 TPOCMOTpa
Ha rpubope Wiy yepe3 KOMaHIHYIO CTPOKY

results jitter save <ums_gaiina>

COXpaHeHMe De3yJbTaTOB U IlapaMeTpoB
MPOBEIEHHOrO0 TecTa B (aiin

results jitter delete <ums_cdaiina>

ynasieHue COXpaHEHHOTro (ariina

results jitter rename
<HOBOe ums_(aiira>

<umsi_cdaitna> | u3sMeHeHMe MMeHM COXpaHEHHOTO daiina

TecTupoBaHue

jitter start

Ha4vaTb BbIMTO/THEHME TeCTa

jitter stop

OCTaHOBUTD BbIIIOJIHEHME TeCTa

20.5. TecTtoBbIN NOTOK

Komanga

\ Vudopmariysi, BHIBOAMMAsT B KOHCOJb

3aros0BOK

show txgen header src mac

MAC-agpec oTTipaBuUTeIS

show txgen header src ip

IP-anpec oTnipaBuTens
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Komanga

VHdopmariyst, BBIBOAMMAsI B KOHCOJTb

show txgen header src udp

Homep UDP-miopTa oTripaBuTess

show txgen header dst automac

MAC-agpec, TIOMy4YeHHBII B
ARP-3ampoca

pesysbTaTe

show txgen header dst mac

MAC-agpec nomyJyaTesns

show txgen header dst ip

IP-agpec nonyvaresns

show txgen header dst udp

HoMmep UDP-niopTa moJiyyaTesst

show txgen header vlan count

KomuectBo VLAN-Teros

show txgen header vlan [1-3] id

3HaueHune uaeHTudmkaropa VLAN

show txgen header vlan [1-3] priority

3HaueHue mpuopureTa Tpadumka

show txgen header mpls count

BbIOOp KomuecTBa MPLS-MeTOK

show txgen header mpls [1-3] label

3HaueHne MPLS-meTku

show txgen header mpls [1-3] cos

Ky1acc obcryskuBanms rmakera ¢ MPLS-meTtkoit

show txgen header mpls [1-3] ttl

BpeMs K3HM nakera ¢ MPLS-meTKoi

show txgen header autoarp BKIIOUeHA JM (QYHKIMUS aBTOMATUYECKOTO
npoBeneHust ARP-3arpoca
show txgen header diffserv TOJisI, BbIOpaHHBIE JISI  3agaHMsl  Kjacca

obcy>kuBaHus TpaduKa

show txgen header dscp

3HaueHue nnoisa DSCP

show txgen header precedence

3HaYeHMe IMPUOPUTETA Kaapa

show txgen header tos

TUII O6CJ'Iy7KI/IBaHI/I$I IIaxkeTa

Tomnonorus
show txgen port MOpPT, C KOTOpOro OyJIeT TreHepupOoBaThCS
TECTOBBIN TpapuK
Pasmep kagpa
show txgen frame random min MMHMMaJbHOE 3HAueHMe pasmepa Kaapa

B CJIydae paBHOMEPHOI'O 3aKOHa pacCIipeaejIeHnuA

show txgen frame random max

MaKCMMaJIbHOe 3HaueHMue pasMepa Kajapa
B C/Tyuae paBHOMEPHOTO 3aKOHA pacIpeiesieHus

show txgen frame constant

pasMephbl KaJpoB [JIs TECTUPOBAHMS

show txgen frame type

3aaH CHIy4YalHbIil WM TIOCTOSIHHBIVA pasMep
Kazpa

OrpaHnyeHn

e reHepalumn

show txgen limit type

CrIoco6 orpaHuMyeHusl TeHepaluu TeCTOBOTO
Tpaduka: by time (roBpemeHu), by packets
(o rmaketam), by bytes (1o 6aiiTam)

show txgen limit duration

BpeMsd, II0 MCTeYEHMM KOTOPOIrO 3aBEPHINTCA
TEeCT

show txgen limit bytes

KOJIMYEeCTBO 6aiiTOB, TOC/Ie TeHepaLyy KOTOPOTO
3aBEPIIUTCS TECT

show txgen limit frames

KOJIM4eCTBO ITaKeToB,
KOTOPOI'O 3aBepHINTCA TeCT

1mocjie  reHepanuu

show txgen cir value

3HaueHue MHpopmaioHHoi (L2) ckopocTu

Tectup

OBaHIe

show txgen rate

BeJINYMHA HAarpy3Ku

txgen results show

pe3yJabTaThl reHepanyim TECTOBOI'O ITIOTOKaA

txgen start

Ha4yaTb reHepanmnio TeCTOBOIO ITOTOKa

txgen stop

3aBepUINTDb reHepanynio TeCTOBOI'O II0TOKaA

show txgen status

BBIBOJI MHGOPMAIMM O 3ayIIIeHHOM TecTe
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20.6. lNpukas 870

Komanga

Wudbopmatiyst, BBIBOAMMAsT B KOHCOJb

show order870 status

BBIBOA, MHGOPMALIMM O 3aITyIIEHHOM TeCcTe

show order870 topology tx

MIOPT Iepegaun

show order870 topology rx

TOPT Npuéma

show order870 topology remote ip

IP-azmpec AMCTaHIMOHHOTrO Mpubopa

show order870 nservices

KOJIMYeCTBO TeCTUPYEMbIX CEPBMCOB

show order870 service

cepBuc, BbIOpaHHBI C
KoMaH bl «order870 service»

IIOMOIIIbIO

show order870 duration

IJIMTE/IbHOCTh M3MepeHMIt

show order870 serv_setup header autoarp

BKJIIOYEHa JiM (QYHKIMS aBTOMaTUUeCKOTO
nposeneHnust ARP-3arpoca

show order870 serv_setup header src mac

MAC-aapec oTIIpaBuUTeNs

show order870 serv_setup header src ip

IP-ampec oTripaBuUTeNs

show order870 serv_setup header src udp

HoMmep UDP-1iopTa oTripaBuTes

show order870 serv_setup header dst
automac

MAC-aapec, rmosmydyeHHbIli B pe3ynbraTe ARP-
3arpoca

show order870 serv_setup header dst mac

MAC-agpec nonyJyaTtess

show order870 serv_setup header dst ip

[P-axgpec nmomyyaTesnst

show order870 serv_setup header dst udp

HoMmep UDP-miopra moJiyyaresis

show order870 serv_setup header vlan count

komuectBo VLAN-MeTOK

show order870 serv_setup header vlan [1-3] id

3HaueHne ugeHTudukaropa VLAN

show order870 serv_setup header vlan [1-3]
priority

3HavYeHue IpuopuTteTa Tpaduka

show order870 serv_setup header mpls
count

konnyectBo MPLS-MeTOK

show order870 serv_setup header mpls [1-3]
label

3HayeHue MPLS-meTku

show order870 serv_setup header mpls [1-3]
cos

KJIacc OOCTY>KMBaHMS MTaKeTa C METKOM

show order870 serv_setup header mpls [1-3]
ttl

BpeMsI KU3HM MaKeTa C MEeTKOM

show order870 serv_setup header diffserv

BbIOpansI 1moJis IP Precedence u Type of Service
v riosie DSCP

show order870 serv_setup header dscp

3HayeHue oy DSCP

show order870 serv_setup header precedence

3HaUYeHMe IMPUOPUTETA Kajpa

show order870 serv_setup header tos

THUII O6CIIY)KI/IB3.HI/IH IIakeTa

show order870 serv_setup frame

pasmep Kajpa Jijisl cepBuca

show order870 serv_setup rate

3HaueHue nHpopMaumoHHo (L2) ckopocTn

show order870 serv_setup sla est_pd

BK/IIOU€Ha WMJIM BBIKJIIOYE€Ha OIIe€HKa CpE}lHEﬁ
3aep>XKH repegauy 11akeToB JaHHbIX

show order870 serv_setup sla pd

3HaUeHMe CpedHeil 3aJepxKKu I[epemaun
MaKeTOB JaHHBIX, COOTBETCTBYIOIIEee SLA

show order870 serv_setup sla est_pdv

BK/IIOU€HA MJIM BBIK/IIOUE€HA OI€HKa BapMalumn
3adepP>KKUM I1epegadn rmakeToB JaHHbIX

show order870 serv_setup sla pdv

3HaUeHMe Bapualuyu 3a7epKKU Iepegaun
MMaKeTOB JAHHbBIX, COOTBETCTBYIOIIee SLA

show order870 serv_setup sla est_pl

BKJ/IIOUEHA W BBIKJ/TIOUEHA OlleHKa
Ko3dduiMeHTa moTepb MakKeTOB TaHHBIX
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Komanga

Wudbopmatiyst, BBIBOAMMAsE B KOHCOJIb

show order870 serv_setup sla pl

3HaueHMe Ko3hduIMeHTa MOTepb I1aKeTOB
TaHHBIX

show order870 serv_setup sla est bw

BKJ/IIOUEHA W BBIKJTIOUEHA OIleHKa
MPOTYCKHOJ CITIOCOOHOCTM KaHaia IMepemadn
TaHHbBIX

show order870 serv_setup sla bw

3HAueHMe IIPOITyCKHOJ CIOCOOHOCTM KaHaja
rnepemauy OaHHBIX, COOTBETCTBYIOIIEee SLA,
IIpM KOTOPOJ TapaHTMPOBAHHO HET MOTepPhb
I1aKeToB

order870 start

3aIlyCTUTD TecTupoBaHue mo ITpukasy N2870

order870 stop

OCTaHOBUTH TecTupoBaHue o [Ipukasy N2870

order870 results show

BBIBO/I pe3yJ/IbTaTOB M ITapaMeTPOB OC/IeJHEro
IMPOBEIEHHOIO TeCTa

order870 results clear

yaajiieHue pe3yabTaToB
IMPOBEIEHHOIO TeCTa

IIOC/IeJHEero

20.7. TecT BpeMeHH

Komanga

Wubopmanysi, BBIBOAMMAsT B KOHCOJIb

show testtime mode

pexxum paboThl TMpubopa: MpoBepka ceppepa IO
npoTtokony cuHxpoumnsanuu NTP viam PTP

show testtime duration

JJINTEJIbHOCTDb aHa/IM3a

show testtime ntp server reference

IP-agpec uau 1OMeHHOe UMS STAJIOHHOTO cepBepa

show testtime ntp server test

IP-agpec wiM QOOMEHHOe WMMS CepBepa, s
KOTOPOTrO TpebyeTcst MU3MEePUTh PACXOKIEHME KA
BpeMeHY OTHOCUTEILHO OIIOPHOTO CepBepa

show testtime ptp reference port

TOPT, 111 KOTOPOT'O 3a[1aé€TCS OIIOPHBIN cepBep

show testtime ptp reference delay

MexaHU3M oIpezesieHns 3aep>KKU 111 OTIOPHOTO
cepBepa: «E2E» unu «P2P»

show testtime ptp reference domain

Homep PTP-pmomena B coorBercTBuM c IEEE 1588
JIJIsI OTIOPHOTO CepBepa

show testtime ptp test port

TOPT, /11 KOTOPOT'O 3a1aéTCS TECTOBBIN cepBep

show testtime ptp test delay

MexaHU3M OIpeAeeHus 3aJepP>XKKU OIS TECTOBOTO
cepBepa: «E2E» unau «P2P»

show testtime ptp test domain

Homep PTP-pmomena B coorBercTBuM c IEEE 1588
IlJIsI TECTOBOTO CepBepa

testtime start

3aIlyCTUTb TECT BPEMEHU

testtime stop

OCTaHOBUTDb TECT BpeMeH!

testtime status

BbIBO/], I/IH(I)OpMaI_U/II/I O 3allyIl€HHOM TeCTe

testtime results show

BBIBOJ, PE3y/JbTAaTOB M IapaMeTpOB MOCIeIHEro
MMPOBENEHHOTO TECTA

testtime results clear

yaaJIeHe pe3yJabTaTOB ITIOCJIeJHETO HpOBeﬂéHHOFO
TeCTa
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20.8. TectoBbIE AAHHbIE

Komanga

Wudopmarniysi, BLIBOgMMAs B KOHCOJTb

show testdata port

MOopT JAJjis1 T[puemMa [OaHHBbIX, CreHepMpPOBAHHBIX IPOrpaMMOit
«TeCTOBBIN ITOTOK» U MepeJaHHbIX HAa TeCTUPYEMOE YCTPOMCTBO

testdata start

3aMyCTUTDb TECT

testdata stop

OCTaHOBUTD TECT

testdata results

BBIBOJI pe3Yy/IbTATOB TEKYILEV reHepannuy Tpapuka

20.9. Wnewid

Komanga

Wudopmarniysi, BLIBOAMMAs B KOHCOJTb

show loopback [a | b] layer

ypOBeHb, Ha KOTOpOM OyaeT IPOUCXOOUTb IepeHarpaBiIeHne
TeCTOBOro Tpaduka it BBIGPaHHOTO MopTa

loopback a show

CTaTUCTHUKA paboThI nuteiida ajst mopra A

loopback b show

CTaTUCTMKA paboTsl nuteiida ajst mopra B

20.10. NapameTpbl ceTn

Komanga

‘ VHdopmatiusi, BbIBOAMMAs B KOHCOJIb

ITopt A/B

show network [a | b] dhcp

BK/ItoueHa jiu pyHkuyst DHCP

show network [a | b] ip

IP-agpec mopTa

show network [a | b] subnet

MacCKa I1ogceTy Ojis ropTa

show network [a | b] gateway

IP-appec uuito3a

show network [a | b] dns

[P-anpec y3/a ceTu, KOTOPbI ComepskUT 6a3y JaHHbIX DNS

show network mpls BK/IIOUEHA WIM BBIKJIIOUEHA BO3MOKHOCTh OTIIPaBKU
ITaKeTOB C MeTKaMM 151 TOPTOB A 1 B
[Topt LAN
show lan dhcp BKiIt0YeHa iu pyHKuyst DHCP
show lan ip IP-ampec mopTta

show lan subnet

MacKa ITIoaceT OJjid ropTa

show lan gateway

IP-anpec uuito3a

20.11. NMapameTpbl UHTEpPEiicoB

Komanpga

‘ VHdopmariysi, BBIBOAMMAsT B KOHCOJIb

[Topt A/B

show gbe [a | b] speed

CKOPOCTbD I1epemadm JaHHbIX

show gbe [a | b] state

COCTOSTHME TTOPTa (BKITIOYEH/BBIK/TIOUEH)

show gbe [a | b] mac

MAC-aapec nopra

show gbe [a | b] vlan count

konnyectBo VLAN-Teros

show gbe [a | b] vlan [1-3] id

3HaueHue uaeHTudnkaropa VLAN

show gbe [a | b] vlan [1-3] priority

3HaueHue npuopuTeTa Tpaduka

show gbe [a | b] mpls tx Isr

IP-anpec uHTepdertica MaplIpyTu3aropa,
OCYIIeCTBJISIIOIIer0 KOMMYTALIMIO [0 MeTKaM

show gbe [a | b] mpls tx rule

BK/IIOUE€HO MJIM BBIKJIIOUEHO ITPABUJIO Ha OTIIPAaBKY
ITaKeTOB B I10JACEThb

show gbe [a | b] mpls tx subnet

IP-agpec noaceTu

show gbe [a | b] mpls tx mask

MacCKa I1oaceTmn
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Komanga

VHdopmariyst, BBIBOAMMAsT B KOHCOJTb

show gbe [a | b] mpls tx stack count

KoauuectBO  MPLS-meTOK, KOoTOpoe  Oymer
no6aB/IeHO B IIepeiaBaeMblii makeT

show gbe [a | b] mpls tx stack [1-3] label

3HaueHue MPLS-MeTKM B Iiepe/laBaeMbIX MaKeTax

show gbe [a | b] mpls tx stack [1-3] cos

KJ1acc obaTyskuBaHms rmakera ¢ MPLS-meTkoit

show gbe [a | b] mpls tx stack [1-3] tt]

BpeMs Kn3HM nakera ¢ MPLS-meTKoi

show gbe [a | b] mpls rx count

KonnuyectBO MPLS-mMeTOK B IpUMHMMAaeMbIX
raKkeTax

show gbe [a | b] mpls rx [1-3] label

3HaueHMe MPLS-MeTKM B IpMHMMAaEeMbIX MaKeTax

show link [a | b]

COCTOAHME coeaHEHMS

show port status [a | b] rx

IIPMHUMAIOTCS JIM JaHHbIe Ha TTOpTy A/B

show port status [a | b] tx

repemaloTcs I JaHHbIe ¢ TopTa A/B

ITopt LAN

show lan mac

MAC-agpec riopTa

show lan vlan count

KonmuectBo VLAN-Teros

show lan vlan [1-3] id

3HaueHue uaeHTudukaropa VLAN

show lan vlan [1-3] priority

3HaYeHue IpuopureTa Tpaduka

20.12. Tectbl TCP/IP

Komanga

VHdopmatiusi, BbIBOAMMAs B KOHCOJIb

ping <i.i.i.i>

3aMyCK TecTa «IX0-3aIlpocy»

20.13. TpaH3ur
Komanpa Viudopmatiysi, BBIBOAMMAsI B KOHCOJIb
show passthrough cocTosine pekuma «TpaH3uT»: «off», «transit,

«transit+test».

20.14. CuHxpoHU3aLMA BpEMEHU

Komanga

Wudopmariusi, BbIBOgMMAast B KOHCOJTb

show timesync syncmode

BBIOPAHHBIN PEXUM aBTOCMHXpOHM3amuu: «PTP»
mnu «NTP»

show timesync enable

BK/IIOUEH JIn
dBTOCMHXPOHM3aAIIUN

BbIOPAHHBIIA pPEXUM

show timesync ptp mode

pexkuM paboThl Ipubopa: BeIOMbIi VIV BeTyLMit

show timesync ptp port

uHTepdeiic, BbIOpaHHBIN 111 paboTsl ¢ PTP

show timesync ptp delay

MeXaHMU3M omnpeneneHus 3amepkku: «E2E» wmiu
«P2P»

show timesync ptp domain

HoMmep PTP-nomeHa B coorBetcTBuu ¢ IEEE 1588

show timesync ntp servers [1 — 4]

agpeca NTP-cepBepoB

20.15. TectoBble KOHPUrypaLuuu

Komanga HelicTBUE

testconf 1 repexof, B epBYI0 TECTOBYI0 KOHPUTYpaLnio
testconf 2 repexoz, BO BTOPYIO TECTOBYI0 KOHMUTYpaIIIo
testconf show HOMep TeKylleii TeCTOBOI KOHbUTrypaium
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20.16. Jlor

KomaHnga ViHdopMmalus, BBIBOAMMAs B KOHCOJIb

log [off | on] BBIK/IIOUEHME/BK/IIOUEHE  CUCTEMbBI  ITPOTOKOJIMPOBAHMS
COOBITHIA

log show BBIBO/JI COOOIIEHMIT O TPOU30IIEIIINX COOBITHUSIX

20.17. NMpodunu

Komanga

HeiicTBUE

profiles rename <n> <name>

3agaHue UMeHU TpoduIst

profiles save <n>

COXpaHeHMe TeKyLX HACTPOEK B STUEKy n

profiles lock <n>

YCTAaHOBKA 3aIIMUThI OT 3aIlMCU OJIs SIYEIKU N

profiles unlock <n>

OTMEHa 3allIUThI OT 3allMCU OJId STYEIKU N

profiles load <n>

3arpysKa mpoduisi HACTPOEK M3 STYEHKY N

profiles delete <n>

yaajeHue Mpodusst HACTPOEK U3 STUEIKM N

profiles list

oTOoOpaskeHMe CITMCKAa COXpaHEeHHbIX mpoduieii B hpopmare
«index, name, data, status», rme index — Homep SUeiiKH,
B KOTOPOJ coxpaHeH Ipoduiab, name — ums rpoduis, data —
IaTa coxpaHeHus, status — cocTossHMe (3allIMIIeH OT 3alucu
VI HET)

profiles show <n>

BBIBOJI, COJIEP>KMMOTO0 Tpoduiisi n

20.18. Cratuctuka

Komanga HeiicTBUe

statistics show [a | b] BBIBOJI CBOJHOM CTAaTUCTUYECKON MHPOpMaum
IJist mopta A/B

statistics show [a | b] [layer | error | type | size] BBIBOJl CTaTUCTUUECKO uHpoOpMauuu [js

nmoprta A/B 1O YpOBHSIM, IO OIIMOOYHBIM
KaZpam, 110 TUIIaM KaJpoB, 10 pa3Mepam KaJipoB

statistics clear

yIajeHue CTaTUCTUYeckoil uHbopMauuu Ojs
nopra Au B

20.19. NoBepka

Komanpga

HeiicTBUE

show test-pattern status

BK/IIOUE€Ha nim BBIK/IIOUEHAa redHepanmns TeCTOBOM
I1oCjae0BaTeJIbHOCTHU

test-pattern start

BKIIIOUUTDH reHepanmnio TeCTOBO I1ocjIe0BaTeJIbHOCTU

test-pattern stop

BBIK/IIOUUTD I'eHepanmnio TEeCTOBOM MOC/Ie[0BaTeIbHOCTU

20.20. O6wme KoMaHAabI

Komanga HelicTBUE

show version BBIBOJT, HOMEpa BepCUM IMPOrPaMMHOI0 obecrieueHnst
exit BBIXO/T 13 OCHOBHOTO PeXMMa

reboot repesarpyska nmpmbopa

help BBIBOJI CITMCKA TOCTYITHBIX KOMAaH]

history IIPOCMOTP TOC/IEIHUX AECSTY BBEIEHHBIX KOMaH]I
configure repexo, B peskuM KOHOUTyparmn
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Komanga

HeticTBUE

password M3MeHeHMe Maposist

show options MMPOCMOTP OTKPBITHIX OTIIIA

show time MPOCMOTP TEKYILETO BpeMeHMU

show date MIPOCMOTP TeKYIei TaThl

show timezone BBIBOJI BHIOPAHHO BPEMEHHOJ 30HbI

show sensors

BBIBOZ, MH(pOpMaIum o TeMieparype mpoieccopa, FPGA,

6aTapen 1 CKOPOCTH BpalleHNsI BEHTUIISITOPA

show sfp [a | b]

BBIBOJI, MHGbOpMatuy 06 SFP-momyse

180



21. KomaHabl pexxuma KOHpUrypaumum

21.1. RFC 2544

Komanga ‘ HeicTBHUeE
HacTpoiiku 110 yMOoI4aHuIo
default rfc2544 cbpoc TT0JTb30BATEIbCKMX HaCTpPOEeK
K 3aBOZICKMM YCTaHOBKaM
3aroJioBoOK
rfc2544 header src udp <int> yCTaHOBKA HOMepa UDP-mnopra
OTIIPABUTEJIS

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

ycraHoBka MAC-aapeca OTIIipaBUTe S

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

ycraHOBKa [P-aipeca oTIpaBuTeIs

rfc2544 header dst udp <int>

ycraHoBKa HoMepa UDP-niopTa nony4daTtess

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

ycraHoBka MAC-aapeca rmoJyJyaTess

rfc2544 header dst automac

npoBefgeHne ARP-3ampoca, B pe3y/ibTaTe
KoTOoporo BmecTO Tekymero MAC-anpeca
rojyuaTesist oymet nmoacrtasieH MAC-amgpec,
COOTBeTCTBYIOLIMI [P-anpecy ronyyartesns

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

ycraHoBKa [P-agpeca nonydaresns

rfc2544 header vlan count [off | 1| 2| 3]

BbIOOp KomuecTBa VLAN-Teros

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

yCTaHOBKAa 3HaueHMs] uAeHTUdUKATOpA
VLAN

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

yCTaHOBKA 3HAYEHMSI MpUOpUTeTa Tpaduka

rfc2544 header mpls count [off | 1 | 2 | 3]

BbIOOD KosmuecTBa MPLS-MeTOK

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

ycTaHOBKa 3HaueHust MPLS-meTku

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

yCTaHOBKA KJIacca 06CTy>KMBaHMS TTaKeTa

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

yCTaHOBKA  BpeMEeHM JKM3HM  TIaKkeTa
¢ MPLS-meTkoi#1 (unciio B quarasoHe 0-255)

rfc2544 header autoarp [off | on]

BBIK/IIOUEHME/BKITIOUEHM e byHKIIMM
aBTOMAaTUYeCKOI0 MpOBeIeHUS
ARP-3armpoca

rfc2544 header diffserv [prec+tos | dscp]

BbIOOp TONeil AN 3amaHMs  Kiiacca
ob6CTyskMBaHMUS Tpaduka

rfc2544 header dscp <int>

ycTaHOBKa 3HaueHus mosst DSCP, 8 6ur

rfc2544 header precedence <int>

YCTaHOBKAa 3HAYEHMS ITPMOPUTETA Kaapa

rfc2544 header tos <bin>

yCTaHOBKA TUIIa 00CTY>KMBAHUS MTaKkeTa

Tomonoru

a

rfc2544 topology tx [a | b | remote]

YCTAaHOBKA IIOPTa I1epegadum JaHHbIX

rfc2544 topology rx [a | b | remote]

yCTaHOBKA ITOpTa Mpuéma JaHHbIX

rfc2544 topology remote ip <i.i.i.i>

ycraHoBka IP-ampeca IOMCTaHLIMOHHOTO
npubopa

Pasmep kamgpa

rfc2544 frames [1-8] enable [on|off]

3ampeT/paspellieHne MCIoAb30BaHUsI TIPU
aHa/M3e COOTBETCTBYIOIIEro pa3Mepa Kajgpa

rfc2544 frames [1-8] size <XXXX>

3ajaHue pasmepa Kagpa (B Oaiirax,
B AuarnasoHe 64-9600 6aiiT)
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[TporyckHast ClTOCOGHOCTD

rfc2544 throughput duration <int>

yCTaHOBKa TIPOGBI

(B cekyHpax)

OJINTEJIbHOCTU

rfc2544 throughput enabled [no | yes]

3ampeT/paspelleHne BbITOJIHEHNUST aHaIM3a
MIPOITYCKHOJi CITOCOOHOCTHU

rfc2544 throughput maxrate <int> <%|kbps/mbps> yCTaHOBKa BEJIMUMHBI Harpy3Ku
(TI0 YMOTYaHUIO Harpyska 3a/1a€TCs
B IIPOLIEHTAX)

rfc2544 throughput threshold <int> yCTaHOBKA BeJMUYMHBI TIOpOra IOTeph

(B pOLIEHTAax)

rfc2544 throughput resolution [10] 1] 0.1 |
0.01]

BBIOOD BEJIMYMHBI pa3penIeHms

3agepkKa

rfc2544 latency enabled [no | yes]

3ampeT/pa3pelieHe BbIMOTHEHNUS] aHAIM3a
3a/IePKKA

rfc2544 latency count <int>

yCTaHOBKA KOJIMYeCTBa Mpod

rfc2544 latency duration <int>

yCTaHOBKaA IJTATETbHOCTY MpOObI

(B cekyHax)

rfc2544 latency rates src [throughput | manually]

BbHIOOD MCTOUHMKA 3HAYEHMII HaArpysKu;
ecm  ykasaTb «manually», TO MOXHO
MCIIONb30BaTh KoMaHpay «rfc2544 latency
rates [1-9] <XXXX> [%|kbps/mbps]»

rfc2544 latency rates [1-9] <XXXX> [%|kbps/mbps]

BBOJl 3HAU€HMII HArpysku ISl Kaskaoro
pasmMepa Kajzpa

[ToTepu Kaf,

POB

rfc2544 frameloss enabled [no | yes]

3ampeT/paspellieHyie BbIMOTHEHNST aHaIM3a
YPOBHSI TIOTEPb KaIPOB

rfc2544 frameloss duration <int>

yCTaHOBKaA IJTATeTbHOCTY MpOObI

(B cekyHzax)

rfc2544 frameloss steps <int>

YCTaHOBKa KOJIMYeCTBa IdroB

rfc2544 frameloss rates start <XX> [%|kbps/mbps]

yCTAaHOBKA HAYaJIbHOI HATrPy3KU

rfc2544 frameloss rates stop <XX> [%|kbps/mbps]

yCTaHOBKA KOHEYHOIt Harpy3Ku

IIpenenpHas HA

rpy3Ka

rfc2544 back2back enabled [no | yes]

3alpeT/pa3pelleHre BbIIIOJIHEHUS aHaIn3a
MpeJenbHOM HAarpy3Ku

rfc2544 back2back count <int>

yCTaHOBKA KOJIMYeCTBa Mpo6

rfc2544 back2back duration <int>

YCTaHOBKa JJINTETIbHOCTU Hp06bl

(B cekyHzax)

rfc2544 back2back rates src [throughput | manually]

BHIOOP MCTOUHMKA 3HAYEHMII HaArpysKu;
ecmu  ykasaTb «manually», TO MOXHO
MCITONb30BaTh KoMaHy «rfc2544 back2back
rates [1-9] <XXXX> [%|kbps/mbps]»

rfc2544 back2back rates [1-9] <XXXX>
[%]kbps|mbps]

BBOJl 3HAUEHMII HArpys3ku ISl KaskAoro
pasMepa Kagpa

JlornonHuUTeIbHbIE HACTPONKA

rfc2544 advanced wait <int> yCTaHOBKa 3HAUEHUS rmapameTpa
«MHTEepBa» (B MWIIUCEKYHAX)
rfc2544 advanced learn <int> yCTaHOBKaA 3HAYEHMS napameTrpa

«0byueHMe» (B MUUTUCEKYHaX)
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rfc2544 advanced check link < off | on > BKJTIOUNTD/BBIKIIOUNTD MPOBEPKY
YCTAHOBKM  COEIVHEHUS  C yIAJIEHHBIM
npubopom

rfc2544 advanced bidirection < off | on > BKJTIOUMTb/BBIK/ITIOUUTD BO3MOKHOCTb

IIPOBOAUTD I[BYHaHpaBHEHHbIﬁ TeCT

TecTupoBaHue

rfc2544 status

BBIBOJT MH(GOPMAIIMM O 3aITyIIeHHbIX TeCTaX
o metoauke RFC 2544

rfc2544 trial [all | current]

all - BbIBOJ pe3ynbTaTOB Bcex IMPoO
MOCJIeTHErOo TeCTa;

current — BBIBOJ, Pe3YJbTaTOB TeKYyIIEN
BBITTOJTHEHHOJ TTPOOBI.

21.2.Y.1564
Komanna \ HeiicTBUe
HacTpoiiku 1o ymonyaHuio
default y1564 cOpoC MOJIb30BATEILCKUX HACTPOEK K 3aBOACKUM

yCTaHOBKAM

Tomnonorusa

y1564 topology tx [a | b | remote]

yCTaHOBKA ITOPTa Mepefaun JaHHbIX

y1564 topology rx [a | b | remote]

YCTaHOBKa I1OpTa anéMa JAJaHHBIX

y1564 topology remote ip <i.i.i.i>

ycTaHoBKa IP-agpeca qyCTaHIIMOHHOTO Mpubopa

Hacrtpoiiku

y1564 nservices [1-10]

YCTAaHOBKaA KOJIMYeCTBa TECTUPYEMbIX CEPBMCOB

y1564 tests perf duration <hh.mm.ss>

YCTaHOBKA IPOJOJDKATETbHOCTY  BBITIOJTHEHUS
TeCTa IMIPOU3BOAUTEbHOCTY (YKa3bIBAETCS 00IIAst

IJINTEIbHOCTD Tecra B dpopmare
«YaChl:MUHYTbI:CEKYHIbI»)
HacTpoliku cepBuCOB
y1564 service [1-10] BbIOOD cepBUCa
y1564 frame <int> pasmMep Kampa g cepBuca (B Oajirax,
B namna3oHe 64-9600 6aiiT)
y1564 serv_setup cir <int> [% | kbps | mbps] yCTaHOBKa 3HAYEeHUS rapaHTMPOBAHHOM

MIPOITYCKHOJi CITOCOOHOCTHU

y1564 serv_setup eir <int> [% | kbps | mbps]

YCTaHOBKA 3HAYeHMSI MaKCMMAaIbHO JOMTYCTUMOTO
rpesbieHns CIR

y1564 serv_setup tp <int> [% | kbps | mbps]

yCTaHOBKA 3HAUEHMSI HATPY3KMU ISl TeCTa
Traffic policing

3aroJIoBOK

y1564 header autoarp < off | on >

BBIK/IIOUEeHM€e/BKIII0UeHN e dyHKUIMU
aBTomaTtunyeckoro nposenenusi ARP 3ampoca

y1564 header src mac <XX:XX:XX:XX:XX:XX>

ycraHoBka MAC-agpeca OTIipaBUTE S

y1564 header src ip <i.i.i.i>

YCTaHOBKa IP—a,upeca OTIIPpABUTEJIA

y1564 header src udp <int>

ycraHoBKka HoMepa UDP-miopTa oTripaBuTess

y1564 header dst automac

npoBegenne  ARP-3ampoca, B  pesyibTare
KOTOporo BmecTO Tekymero MAC-angpeca
nosyuatenss Oymer mopacraBieH MAC-anpec,
COoOTBeTCTBYOLMI [P-afpecy ronyuarens

y1564 header dst mac <XX:XX:XX:XX:XX:XX>

ycraHoBka MAC-anapeca 1oJiyyaTess
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y1564 header dst ip <i.i.i.i>

ycTtaHoBKa [P-agpeca nony4dartesns

y1564 header dst udp <int>

ycraHoBKa HoMepa UDP-nopTa rosy4dartess

y1564 header vlan count [off | 1|2 | 3]

ycTaHOBKa KosimuectBa VLAN-Teros

y1564 header vlan [1-3] id <int>

yCTaHOBKA  3HaueHus uaeHTudukaropa VLAN

y1564 header vlan [1-3] priority <int>

yCTaHOBKA 3HAYEHMsI MpUopuTeTa Tpaduka

y1564 header mpls count [off | 1|2 | 3]

yCcTaHOBKa Konndyectsa MPLS-MmeTOK

y1564 header mpls [1-3] label <int>

ycTaHOBKa 3HaueHust MPLS-meTku

y1564 header mpls [1-3] cos <int>

YCTaHOBKA KJj1acca OGCJ’IY)KI/IB&HI/IS[ I1akeTa

y1564 header mpls [1-3] tt] <int>

YCTaHOBKA BpEMEHM >KM3HM I1aKeTa C MeTKOIi
(uncio B guamnasoHe 0-255)

y1564 header diffserv [prec+tos | dscp]

BBIOOD TTOJIE¥ IJISI 3a1aHMsI KJ1acca 00CTy>KMBaHMST
Tpaduka

y1564 header dscp <int>

yCTaHOBKaA DSCP-6uTOB

[P-3arosioBka

3HAaUYeHud

y1564 header precedence <int>

yCTaHOBKA IIPMOPUTETA KaJapa

y1564 header tos <bin> yCTAHOBKA TUIIa 00cyskuBaHust IP-makera
ITapameTtpsni SAC
y1564 sac flr <float> YCTaHOBKA JIOITyCTMMOTO YPOBHSI TOTepPb KaJpOB
(B 3KCIIOHEeHLIMaAbHO dhopme, Haripumep, le-7)
y1564 sac ftd <int> yCTaHOBKa IOITyCTUMOIA 3aJIeP3KKU
pacrpocTpaHeHus KaJjpoB, MC
y1564 sac fdv <int> YCTaHOBKA AOMYCTUMOIO OTKJIOHEHUST 3aJepsKKu

pacIpoCcTpaHeHusT KapoB, MC

y1564 sac m-factor <int>

yCTaHOBKA BesimuMHbI M-dakTopa (B KOUT/C)

HacTtpoiiku TecToB

y1564 tests cfg duration <int>

YCTAHOBKA [JIUTEJIbHOCTM 1Iara Jjsl TeCTOB
KoHurypauym (B CeKyH/1aX)

y1564 tests cfg cir [on | off]

BK/IIOUeHMe/BbIKII0oueHue Tecta CIR

y1564 tests cfg steps <int>

yCTaHOBKA KoyimuecTBa maros 1y Tecta CIR

y1564 tests cfg eir [on | off]

BKIIOUeHMe/BhIKIIoueHe Tecta EIR

y1564 tests cfg traf policing [on | off]

BKJIIOUeHMe/BuIKIIOUeHe Tecta Traffic

Policing

y1564 tests perf duration <hh:mm:ss> yCTaHOBKa IJTATETbHOCTYU TecTa
MPOU3BOAUTENBHOCTY  (yKa3bIBaeTcss  0oOIast
IOUTEIbHOCTh TecTa B dbopmare
«YaCbl:MUHYTHI:CEKYHbI»)

y1564 tests perf enabled < yes | no > paspelnTh/3alpeTUTh  BBINIOJHEHME  TecTa
MTPOU3BOAUTEIHHOCTU

y1564 tests perf type < by time | by packets | by | Bboibop Tuma orpaHuueHus: «by time» -

bytes >

o BpemeHu, «by packets» - IO mMmakeram,

«by bytes» — 1o 6aiiTam.

y1564 tests perf bytes <unsigned long long>

YCTaHOBKA KOJMYeCTBa 06aifToB, KOTOpoe Oymer
CreHepupPOBaHO

y1564 tests perf frames <unsigned long long>

YCTaHOBKA KOJIMUYECTBA IAKETOB, KOTOpOe Oymer
CreHepUpPOBaHO

KomnuposaHme HacTpoek

y1564 copy [1-10] [1-10]

CKOMMPOBATh  HACTPOWKU
Vi MPUMEHUTD UX JIJISI APYTOTO

OOHOIO cepBuca

TecTupoBaHue
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y1564 status

BBIBOJT MHGpOpPMAaNMK O 3alylleHHbIX TeCcTax
1o pekoMeHgaiumu Y.1564

y1564 trial current BBIBOJl PEe3yJbTAaTOB TEKyIlel BBIIOJHEHHON
MpOObI
21.3. BERT
KomaHnga ‘ HeiicTBUE
HacTpoiiky 1o ymon4aHuio
default bert CcOpOC MOJIb30BaTEIbCKMX HACTPOEK K 3aBOJICKUM

yCTaHOBKaM

3aros0BOK

bert header mpls tx count [off | 1] 2] 3]

BbIOOp KonmuecTBa MPLS-MeTOK Ha mepemavy

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

yCTaHOBKA 3Ha4YeHns1 MPLS-meTKkn

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

YCTaHOBKA KJjIaccCa OGCJ’IY)KI/IB&HI/IS[ IIakeTa

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

yCTaHOBKA BpeMeHU SKU3HA rmakeTta
¢ MPLS-meTKkoi#1 (uncio B guarasone 0-255)

bert header mpls rx count [off | 1| 2| 3]

BbIOOD KojmuecTBa MPLS-MeTOK Ha mpuem

bert header mpls rx [1-3] label <int>

ycTaHOBKa 3HaueHus1 MPLS-meTku

bert header autoarp [off | on]

BBIKJIIOUEHe/BKJIIOUeHIe byHKLIMU
aBTOMAaTMU4YeCKOro mpopeneHust ARP-3ampoca

bert header diffserv [prec+tos | dscp]

BBIOOD TT0JIe¥i 1)1 3a[iaHMs Kj1acca 00CTy>KMBaHMUS
Tpaduka

bert header dscp <int>

ycTaHOBKa 3HaueHus 1osst DSCP, 8 6ur

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

ycraHoBka MAC-aapeca OTIIpaBUTENS

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

ycTaHoBKa IP-agpeca oTIipaBUTeNS

bert header src udp <int>

ycraHoBka HoMepa UDP-miopTa otripaBuTens

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

ycraHoBka MAC-agpeca moayJyaTesist

bert header dst automac

IIpoBefieHNe ARP-3armpoca, B pe3yJibTaTe
KOTOpOoro BmecTo Tekymero MAC-agpeca
nosyyarenss Oymetr moxpcrasaeH MAC-ampec,
cooTBeTCcTBYOUIMI [P-anpecy rosmyvartesns

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

ycraHoBKa [P-aipeca momyuaresnst

bert header dst udp <int>

ycTaHoBKa HoMepa UDP-niopTa nosyyartesnst

bert header vlan count [off | 1| 2 | 3]

BbIOOD KomuecTBa VLAN-Teros

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

yCTaHOBKA 3HaueHus uaeHtTudmkaropa VLAN

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

yCTaHOBKA 3HAauUeHMe IpuopuTeTa Tpaduka

bert header precedence <int>

YCTaHOBKAa 3HAYEHMS ITPMOPUTETA Kaapa

bert header tos <int>

YCTaHOBKa TUIIA O6CJ'IY)KI/IB3.HI/I$I ImaxkeTa

Pasmep kamgpa

bert frame random min <int>

yCTaHOBKA MMHMMAJIbHOTO 3HAYeHUs] pasmepa
KaZpa B (©JIyyae paBHOMEpPHOrO  3aKOHa
pacripenenenusi (B OaifTax, B JMamasoHe
64-9600 6aiiT)

bert frame random max <int>

YCTaHOBKA MAaKCMMaJIbHOTO 3HAaueHus pasmepa
Kapa B (©JIyyae paBHOMEpPHOTO  3aKOHa
pacripenenenusi (B OaifTax, B JMamasoHe
64-9600 6aiiT)

bert frame constant <int>

yCTaHOBKA pasMepa Kajpa [Jis TeCTUPOBAHMS
(B baiiTax, B guarnasoHe 64-9600 6aiiT)
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Komanga HeicTBUeE
bert frame type [constant | random] BBIOOD 3aKOHA M3MEHEeHMsI pa3Mepa Kazpa
Tomnonorus

bert topology tx [a | b | remote]

BBIOOD TTOPTA ITepeauy JaHHbIX

bert topology rx [a | b | remote]

BBIOOD ITOpTA ITpMEMA JAaHHBIX

bert topology remote ip <i.i.i.i>

YCTaHOBKA IP-agpeca
nmpubopa

IVICTAHIIVIOHHOTO

[TapameTpsbl TECTUPOBAHUS

bert level [1]23]4]

BbIOOpP ypoBHSI Momenu OSI, Ha KOTOpoM Oyaer
TIPOBOJUTHCS TECT

bert pattern [user | crtp | 2e11-1|2e15-1 | 2e20-

1]2e23-1]2e29-1|2e31-1]

BBIOOD CTaHIAPTHOM WIN 3a/laBaeMoit
T10JIb30BaTeJIeM TECTOBOJ MOCIeI0BATEIbHOCTH

bert user-pattern <hex>

BBO/J, IT0JIb30BaTE/IbCKOM ITOC/IeI0BATEIbHOCTHU

bert rate <int> <%|kbps/mbps>

YCTAHOBKA BeJMYMHbBI HArpy3ky (MO YMOJUYAHUIO
Harpyska 3aJja€Tcs B MPOIEHTAax)

bert duration <hh.mm.ss>

3agaHye JJINTEeJIbHOCTU U3MEpPEeHM s (YKaBIJIBaETCH

obmiast  IIUTEIbHOCTh TecTa B  dopmarte
«YaChl:MUHYTbI:CEKYHIbI»)
TecTupoBaHue

bert status

BBIBOA, MHGOpMAILMM O 3aITyllleHHOM TecTe

bert trial

BbIBO/J TEKYIIMX PE3YJIbTATOB T€CTa

21.4. MakeTHbIA IKUTTEP

Komanga

\ HencTBue

HacTpoiiku o ymonyanuio

default jitter

‘ C6pOC ITOJIb30BaTEJIbCKMX HACTPOEK K 3aBOIJCKMM YCTAHOBKAM

HacTpoiiku

jitter port [a | b]

BbIGOpP MOpTa, HA KOTOPOM OyAeT MPOMCXOIUTb M3MepeHMe
IDKUTTEpA

jitter threshold <int>

3aaHye ITIOPOroBOro 3HaueHma I>KUTTepa, MC

jitter duration <hh.mm.ss>

3alaHMe BpeMeHM U3MepeHUsl IKUTTepa (YKa3bIBaeTcs ooias
IJTUTEIbHOCTb TeCTa B (pOpMaTe «4acChl:MUHYTHI:CEKYHIbI»)

21.5. TecTtoBbIM NOTOK

Komanga ‘ HericTBUe
HacTpoiiku o ymomnyanuio
default txgen cobpoc MOJIb30BATEIbCKIUX HaCTpPOeK
K 3aBOZICKMM yYCTaHOBKaM
3aroJIoBOK

txgen header mpls count [off | 1| 2| 3]

BbIOOp KonudecTBa MPLS-MeTOK Ha mepegauy

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

yCcTaHOBKa 3HaueHuss MPLS-meTku

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

YCTaHOBKa KJjiaCCa O6CJ'IY)KI/IBaHI/IH ImakeTa

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

yCTaHOBKa BpeMeHM SKU3HU rmaxkera
¢ MPLS-meTkoi1 (unciio B guarnasoHe 0-255)

txgen header autoarp [off | on]

BBIK/IIOUEHME/BKJIIOYEHME byHKLIMU
aBTOMaTUUeCKOro nposeneHns ARP-3amnpoca

txgen header diffserv [prec+tos | dscp]

BBIOOp  ToOMeit  Jyia  3ajaHus  Kiacca
o6CTyskMBaHMS Tpaduka
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Komanga

HeticTBUE

txgen header dscp <int>

3amaTh 3HaueHye noust DSCP, 8 6ut

txgen header src mac <XX:XX:XX:XX:XX:XX>

ycraHoBka MAC-aapeca oTpaBUTeIs

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

ycraHoBKa IP-agpeca oTripaBuTes

txgen header src udp <int>

yctaHOBKa HoMepa UDP-miopTa oTripaBuTens

txgen header dst automac

poBesieHue ARP-3anpoca, B pe3yJibTaTe
KOTOporo BMecTO Tekymero MAC-anpeca
rnojyvartens Oymer mnoacraBieH MAC-ampec,
cooTBeTCTBYIOW NI IP-anpecy nmonyuaresns

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

ycraHoBka MAC-afapeca rosyJyaTesns

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

ycraHoBKa IP-agpeca momyyartesns

txgen header dst udp <int>

ycTaHoBka HoMmepa UDP-miopTa nosyvyarens

txgen header vlan count [off | 1| 2| 3]

BBIOOD KosmuecTBa VLAN-Teros

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

yCTaHOBKa 3HaueHus uaeHTudnkaropa VLAN

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

yCTaHOBKA 3HAYEHMSI MpUoOpuTeTa Tpadmka

txgen header precedence <int>

yCTaHOBKA 3HAYEHMSI IPUOPUTETA Kaapa

txgen header tos <bin>

YCTaHOBKaA TUIIA O6CJIY)KI/IB8HI/I$[ I1aKkeTa

Tormonorusa

txgen port [a | b]

BBIOOD TOPTA, C KOTOPOTrO OYAET IMPOUCXOOUTD
reHepauys Tpaduka

Pasmep kamgpa

txgen frame random min <int>

YCTaHOBKA MMHMMAJIbHOTO 3HAYeHUs pasMepa
KaJpa B (©JIyyae paBHOMEPHOrO 3aKOHa
pacripenesnieHust (B 6aiiTax, B AuarasoHe
64-9600 6aiiT)

txgen frame random max <int>

YCTAaHOBKA MaKCMMAaJIbHOTO 3HAUYeHMUs pa3mepa
Kafipa B (CJyyae paBHOMEPHOTO  3aKOHa
pacripenesnienust (B OaiiTax, B AuarasoHe
64-9600 6aiiT)

txgen frame constant <int>

YCTaHOBKA pasMepa Kajpa [Ji1 TeCTUPOBAHMUS
(B 6aiiTax, B guarnasoHe 64-9600 6aiiT)

txgen frame type [constant | random]

BBIOOD 3aKOHA M3MEHEHMsI pa3Mepa Kagpa

OrpaHuueHu

e reHepauyumn

txgen limit type [by time | by packets | by bytes]

BBIOOp  criocoba
TEeCTOBOro Tpaduka

OTpaHMYEeHUs] TreHepaluun

txgen limit duration <hh.mm.ss>

YCTaHOBKa BpeMEHH, II0 MCTEeUYEHMM KOTOPOro

3aBepIINTCS TecT (B dbopmare
«4aChl:MUHYThI:CEKYHbI»)

txgen limit bytes <int> yCTAaHOBKAa  KojauuecTBa  6aifToB,  mocie
reHepalyy KOTOPOTO 3aBEPIINUTCS TeCT

txgen limit frames <int> YCTAHOBKAa  KOJIMYeCTBAa  IIaKeTOB, IIOCie

reHepanyy KOTOpPOro 3aBepuInTcda TeCT

[TapameTpsl TeCTUMPOBAHMUS

txgen rate <int> <% | kbps | mbps>

BBOJ|, TpeOyeMoii Harpy3ku

txgen cir value <int> <% | kbps | mbps> BBOJ  3HaueHuss uHbopmanmonHoit  (L2)
CKOPOCTHU
TecTupoBaHue

txgen status

BBIBOJI, MHGOPMAIIMM O 3aITyIIIeHHOM TeCTe

187



21.6. MNpukas 870

Komanga

HejicTBUE

order870 status

BBIBOJI, MHGOpPMALIMM O 3aITyIIEHHOM TeCTe

order870 topology tx < a | b | remote >

BBIOOD TTOPTA Iepegaun

order870 topology rx < a | b | remote >

BBIOOD TTOpTA MIpUEMaA

order870 topology remote ip <i.i.i.i>

ycraHoBka  IP-agpeca
npubopa

OVCTAHLMOHHOTO

order870 copy [1-10] [1-10]

CKOIMMPOBATh HACTPOWMKM OJHOTO CEepBUCA
Y IPUMEHUTD UX JJIS1 APYTOTO

order870 nservices <int>

3a1aTh KOJINYECTBO TeCTUPYEMbIX CEPBICOB

order870 service <int>

BBIOpATh CEPBUC

order870 duration <hh.mm.ss> YCTAaHOBUTb  JJIUTENIBHOCTh  U3MEPEeHMIA
(B popmare «4acChl:MUHYTHI:CEKYHIbI»)
order870 serv_setup header autoarp < off | on > BKJIIOUMTD/BBIKITIOUNUTD dbyHK1IMIO

aBTOMAaTM4eCKOro rmpoBeneHusi ARP-3arpoca

order870 serv_setup header

<XXXXXX XX XX XX >

SIC mac

yctaHoBUTb MAC-agpec oTIIpaBuUTeIst

order870 serv_setup header src ip <i.i.i.i>

ycTaHOBUTD [P-agpec oTmipaBuTes

order870 serv_setup header src udp <int>

yctraHoBUTh HoMep UDP-niopTta oTripaBuTesis

order870 serv_setup header dst automac

npoBeneHue ARP-3ampoca, B pe3yibTare
KOTOpOro BMecTO TeKymero MAC-anpeca
nosyvaTesst oymet roacraBieH MAC-azmpec,
COOTBeTCTBYIOLINIA IP-ampecy mosryyaTesst

order870 serv_setup header dst
mac <XX:XX:XX:XX:XX:XX>

yctaHoBUTb MAC-afpec moyyaresst

order870 serv_setup header dst ip <i.i.i.i>

ycTaHOBUTD IP-azpec momyvyaTens

order870 serv_setup header dst udp <int>

ycTaHOBUTb HOMep UDP-1iopTa nosnyyarens

order870 serv_setup header vlan count < off | 1|2 |
Z>

YCTAaHOBUTDb KOMM4eCcTBO VLAN-MeTOK

order870 serv_setup header vlan [1-3] id <int>

YCTAHOBUTD uneHTuduKaTopa

VLAN

3HauYeHue

order870 serv_setup header vlan [1-3] priority <int>

YCTAHOBUTDb 3HAUeHMe NIpuopuTeTa Tpaduka

order870 serv_setup header mpls count < off | 1 |2 |
3>

YCTaHOBUTDb KOMM4UecTBO MPLS-MeTOK

order870 serv_setup header mpls [1-3] label <long>

YCTaHOBUTDb 3HaUeHre MPLS-meTku

order870 serv_setup header mpls [1-3] cos <int>

YCTAHOBUTb KJacC OOCTY>XKMBaHUS TakeTa
C MeTKOM

order870 serv_setup header mpls [1-3] tt] <int>

YCTAHOBUTDb BpeMs XU3HM I1aKeTa C METKOIi
(unciio B puarasone 0-255)

order870 serv_setup header diffserv < prec+tos |
dscp >

BbIOpaTh ToNist IP Precedence m Type of
Service miu nmone DSCP

order870 serv_setup header dscp text

YCTAaHOBUTH 3HaueHwue 1nosist DSCP

order870 serv_setup header precedence <int>

YCTAaHOBUTDb 3HaUEHMe TIPUOPUTETa Kaapa

order870 serv_setup header tos text

YCTaHOBUTD TUIIT O6CJIy)KI/IBaHI/[$I ImakeTa

order870 serv_setup frame <int>

YCTAaHOBUTb pasMep Kaapa sl CepBuca
(B 6aifTax, B Auamna3oHe 64-9600 6aiiT)

order870 serv_setup rate <int> <% | kbps | mbps>

YCTAaHOBUTb 3HaueHMe MHOOPMAIMOHHOI
(L2) ckopocTtu
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order870 serv_setup sla est_pd < off | on >

BKIIIOUUTDb MJIM BBIK/IIOUUTL OLE€HKY Cpe,I[Heﬁ
3aJepXXKHM 1repegauy 1rakeToB JaHHbIX

order870 serv_setup sla pd

YCTQHOBUTb 3HAUYeHME CpenHel 3aJepsKKu
nepenaun MaKeTOB TAQHHBIX,
COOTBeTCTBYIOIIEe SLA (B MWIJIMCEKYHIAX)

order870 serv_setup sla est_pdv < off | on >

BK/IIIOUUTDH nimn BBIK/IIOUUTDb OLIEHKY
Bapmanum 3aJep>KKM IIiepenadym I1aKeToB

JAHHBIX
order870 serv_setup sla pdv YCTAHOBUTb 3HAUEHME Bapualuy 3aJep>KKu
nepenaumn IaKeToB JaHHBIX,

COOTBeTCTBYIOIIEe SLA (B MMWIJIMCEKYHIAX)

order870 serv_setup sla est_pl < off | on >

BKJIIOUMUTh WM  BBIKIIOUMTb  OII€HKY
Ko3(hduIMeHTa NoTephb MaKeTOB JaHHbIX

order870 serv_setup sla pl

YCTAaHOBUTb  3HaueHMe  Ko3dpduimeHTa
TOTEePb MAKETOB JaHHbIX (B IPOLIEHTAX)

order870 serv_setup sla est bw < off | on >

BKJIIOUMUTh WM  BBIKIIOYMTb  OII€HKY
IIPOIYCKHOJ CIIOCOGHOCTY KaHajia mepeaaun
TaHHBIX

order870 serv_setup sla bw <int><% | kbps | mbps> | ycTaHOBUTb 3HaYeHMe MIPOITYCKHOA

CIIOCOGHOCTM KaHajia Ilepefayy [TaHHBIX,
cooTBeTcTByWOIiee SLA, T1ipy  KOTOpO¥H
rapaHTUPOBAHHO HET TIIOTePb [AKETOB
(T10 YMOJTYQHMIO — B IIPOLIEHTAX)

21.7. TecT BpeMeHu

Komanga

HeiicTBUe

default testtime

c6poC TOb30BATENbCKUX HACTPOEK K 3aBOJCKUM
yCTaHOBKaM

testtime mode < ntp | ptp >

BBIOOD pekuMa paboTel TpMbOpa: MpoBepKa cepeepa
110 TPOTOKOJY cuHXxpoHM3auu NTP uianu PTP

testtime duration <hh.mm.ss>

YCTAHOBKA [JIUTEJbHOCTM aHaimu3a (B Qopmare
«4aChl:MUHYTbI:CEKYHIbI»)

testtime ntp server reference <text>

ycTraHoBKa IP-agpeca wiM [IOMEHHOTO WMMeHU
STaJIOHHOT'O cepBepa

testtime ntp server test <text>

ycraHoBka IP-ampeca wiaM [OMEHHOrO MMEHU
cepBepa, [JsI KOTOPOro TpebyeTcs U3MepUTh
pacxoXJeHue 1IKaJd BpeMeHUM  OTHOCUTEIbHO
OIIOPHOTO cepBepa

testtime ptp reference port<a|b >

BBIOOp IOpTa, OJISI KOTOPOTO 3aJaéTcsl OIOPHbIN
cepsep

testtime ptp reference delay < e2e | p2p >

BbIOOpD MexaHu3Ma OIpeAeeHusT 3aJep>KKu s
oropHoro cepBepa: «E2E» munu «P2P»

testtime ptp reference domain <int>

ycTaHOBKAa Homepa PTP-pmomeHa B COOTBETCTBUU
c IEEE 1588 njist ormopHoro cepsepa

testtime ptp test port<a|b >

BBIOODP TOpTa, IJISI KOTOPOTO 3aJaéTCSI TeCTOBbINA
cepsep

testtime ptp test delay < e2e | p2p >

BbIOOpD MexaHu3Ma OIpeAeeHusT 3aJep>KKu s
TecToBOro cepsepa: «E2E» uau «P2P»
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testtime ptp test domain <int> yctaHoBKa HoMmepa PTP-gomeHa B COOTBETCTBUMU
c IEEE 1588 njis TecToBOrO cepBepa

21.8. TectoBbIE AAHHbIE

Komanga HeicTBUe

testdata port<a|b > BBIOOp MoOpTa IJig MpuémMa AAaHHBIX, CTeHEPUPOBAHHBIX
nporpamMMoit  «TecTOBbI/I IOTOK» U IepelaHHbIX
Ha TeCTUPyeMOe YCTPOVICTBO

21.9. Wnewid

Ipumeuanue. HacTtpoiiku niieiida BCTYaloT B CUITY TOMBKO IOC/Ie BBITIOJIHEHUS KOMaHbI «settings apply» min
nepe3arpysku npubopa KoMaHzaoit «reboot».

Komanga HeicTBUe
loopback [a | b] layer [off | 1|2 ]3] 4] BbIOOp TMoOpTa [ BKIOYeHus 1uieida
M 3aJaHMe ypOBHS, Ha KOTOpoM Oyner
MPOUCXOIUTHh TlepeHarnpaBjeHe TeCTOBOTrO
Tpaduka

21.10. TpaH3ur

Hpumeuanue. BraoueHne 1 BoIK/IIOUeHNe pexkuMa « TpaH3UT» BO3MOKHO TOJILKO IIOC/IE BBIITOTHEHMS KOMAHIbI
«settings apply» win repesarpysku nmpubopa KoMaHI0¥i «reboot».

Komanga HericTtBue

passthrough < off | transit | transit+test > «off» — oTKIIOUNTH Mepengavy TPaH3UTHOTO Tpaduka.
B aTOM pexkume BO3MOkeH 0O0MeH Tpadukom uvepes
nopThl A 1 B cpeactBamu OC yCTpoiicTBa.

«transit» — BKJIIOUUTH TPaH3UT 0e3 [oOaBIEHMUS
TeCTOBOro TpaduKa: MpMOOpP MPOITyCKaeT uepes cedst
rmakeTsl ¢ mopta A (B) Ha ropt B (A). O6meH Tpadmka
¢ OC ycrpoiicTBa HEBO3MOXEH, IOOCTYITHA TOJBKO
TpaH3UTHas Iepegaya.

«transit+test» — BKIIOUUTb TPAH3UT C H0OaBIeHMEM
TeCTOBOro TpaduKa: mepemadya CeTeBOro Tpaduka
ocyulectsisiercss ¢ mopra A (B) Ha mopt B (A)
c nobaByieHreM TeCTOBOro Tpaduka.

21.11. CuHxpoHM3aLMA BpEMEHU

Komanga HercTBUE

timesync syncmode < ntp | ptp > BBIOOP peskuMa aBTOCHMHXpOoHM3auyn: «PTP» mim «NTP»

timesync enable < no | yes > BKJTIOUYEHM€e/BBbIKITI0UeHN e BBIOPAHHOTO pexxuma
ABTOCMHXPOHM3ALNN

timesync ptp mode < slave | master > | BbIOOp peskuMa paboThI TpubOOpa: BeIOMbIN WM BeTyInit

timesync ptp port<a|b > BbIOOD MHTEpdeiica s paboTel ¢ PTP: «A» mim «B»

timesync ptp delay < e2e | p2p > BBIOOp MexXaHM3Ma ormpeneneHust 3amepskku: «E2E» win
«P2P»

timesync ptp domain <int> ycTaHOBKa HoMepa PTP-momena B coorBeTcTBUM C IEEE
1588
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Komanga HeicTBUeE
timesync ntp servers [1-4] text ycTtaHoBKa agpecoB NTP-cepsepoB

21.1. TecToBble KOHUrypauuu

KomaHnga VudopManusi, BBIBOAMMAS B KOHCOJIb
testconf 1 repexo, B IEPBYIO TECTOBYIO KOHPUTYPAIINIO
testconf 2 repexo]; BO BTOPYIO TECTOBYI0 KOH(PUTypalyio
testconf show HOMep TeKylleli TeCTOBOI KOHbUTypaun

21.2. NMapameTpbl ceTu

Ipumeuanue. HacTpoiikyu ceTeBbIX IIapaMeTPOB BCTYHAKT B CUIY TOJAbKO IIOC/I€ BBIITOJHEHMS KOMAaHIbI
«settings apply» wiu nepesarpysku npu6opa KOMaH0it «reboot».

Komanga | HeicTBUe
ITopTt A/B
network [a | b] dhcp [off | on] BKJIIOYeHMe/BbIKII0UeHre GyHkuym DHCP
network [a | b] ip <i.i.i.i> ycTaHoBKa IP-ampeca
network [a | b] subnet <i.i.i.i> YCTaHOBKA MAaCKMU MOJCeTU
network [a | b] gateway <i.i.i.i> ycraHoBKa IP-anpeca nuitosa
network [a | b] dns <i.i.i.i> ycTaHoBKa IP-agpeca ceTu, KOTOPBIA COIEPSKUT
6a3y DNS
ITopt LAN
lan dhcp [off | on] BKJIIOUeHMe/BbIKII0YeHre GyHkuymyu DHCP
lan ip <i.i.i.i> ycTaHoBKa IP-ampeca
lan subnet <i.i.i.i> YCTAaHOBKA MAaCKM ITOACETH
lan gateway <i.i.i.i> ycraHoBKka [P-agpeca nuito3a
MPLS
network mpls [off | on] BBIK/IIOUEeHV€e/BKITI0UEHNE BO3MOXHOCTHU
oTmpaBky nakeToB ¢ MPLS-meTkamu

21.3. MNapameTpbl MHTepdencoB

Tpumeuanue. HacTpoiiku mapamMeTpoB MHTEP(ECOB BCTYIAIOT B CMTY TOJBKO ITOC/IE BBIMOJHEHMS KOMAH/IbI
«settings apply» uiu repesarpysku npmuéopa KOMaHI0it «reboot».

Komanga ‘ HericTtBUe
[Topt A/B

gbe [a | b] speed [autoneg. | 10| 100 | 1000] | BbIGOp CKOPOCTHM TTepemaun JaHHbIX

gbe [a | b] state [off | on] BBIK/TIOUEHMe/BKII0UeHMe TToOpTa

gbe [a | b] mac <XX:XX:XX:XX:XX:XX> 3aganne MAC-anpeca ropra

gbe [a | b] vlan count [off | 1| 2| 3] BBOJ, KosmuecTBa VLAN-Teros

gbe [a | b] vlan [1-3] id <int> yCTaHOBKa 3HaueHust ugeHTudukaropa VLAN

gbe [a | b] vlan [1-3] priority <int> yCTaHOBKA 3HAUeHMs MpuopuTeTa Tpadumka

gbe [a | b] mpls tx Isr <i.i.i.i> ycraHoBKa IP-aapeca uHTepdeiica MmapuipyTusaTopa,
OCYIIeCTBSIIONIer0 KOMMYTAIMIO TI0 METKaM

gbe [a | b] mpls tx rule [off | on] BBIK/IIOUeHNEe/BK/IIOUEHe  TIpaBuja  Ha OTIPAaBKY
MaKkeToB B MOJCETh

gbe [a | b] mpls tx subnet <i.i.i.i> yctaHoBKa [P-afnpeca nogcetn

gbe [a | b] mpls tx mask <i.i.i.i> yCTaHOBKA MacKy MOACeTH
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Komanga

HeticTBUE

gbe [a | b] mpls tx stack count [off | 1|2 3]

BbIOOP KosmuecTBAa MPLS-MeTOK, KoTOpoe Oyamer
n06aBJIeHO B IIepejaBaeMbIii MakeT

gbe [a | b] mpls tx stack [1-3] label <int>

ycTaHoBKa 3HaueHusi MPLS-meTku B mepefaBaeMbIx
rakeTax

gbe [a | b] mpls tx stack [1-3] cos <int>

YCTaHOBKA KJj1acca
¢ MPLS-meTko

006CTY>KMBaHMS rmakeTta

gbe [a | b] mpls tx stack [1-3] tt]l <int>

YCTaHOBKA BpeMeHMU XusHu mnakera ¢ MPLS-meTkoi
(unciio B puarasoHe 0-255)

gbe [a | b] mpls rx count [off | 1| 2| 3]

BbIOOp KojmuecTBa MPLS-MeTOK B IIpMHMMAaEMbIX
MakeTax

gbe [a | b] mpls rx [1-3] label <int>

yCTaHOBKa 3HaueHUsT MPLS-MeTKM B mpuMHMMAaeMbIX
MakeTax

ITopt LAN

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

3aganue MAC-agpeca 11 ropra

lan vlan count [off | 1] 2] 3]

BbIOOD KosmuecTBa VLAN-Teros

lan vlan [1-3] id <int>

yCcTaHOBKA 3HaueHus uaeHTudukaropa VLAN

lan vlan [1-3] priority <int>

yCTaHOBKA 3HAYEHMsI MpUopuTeTa Tpadmka

21.4. O6wume KoMaHAbI

Komanga HericTBUE

exit BBIXO/, U3 pexkuMa KOHGUrypaum

help BBIBOJI, CITMCKA TOCTYITHBIX KOMaH],

history ITPOCMOTP NOCAeHUX NEeCSITU BBeJEHHBIX KOMaH]I
settings apply IIpMMEeHeHVe HaCTPOeK

settings save

COXpaHeHNe HaCTpOeK

timezone < utc+2 | utc+3 | utc+4 | utc+5 | utc+6 |
utc+7 | utc+8 | utc+9 | utc+10 | utc+11 | utc+12 >

BBIOODP BPEMEHHOJ 30HbI

time <hh.mm.ss>

HaCTPOIKa TEeKYIEero BpeMeHu

date <dd.mm.yy>

HACTPOIiKa TeKyIei OaThl
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22. MeTtogMKa noBepKu

HOpH,E[OK npoBeneHMA ITOBEPKAU HpI/IBe,I[éH B METOJMKeE ITIOBEPKN.

23. TexHnueckoe ob6cnyxmpaHue npubopa

TexHuueckoe 06CTysKMBaHMe MPUO0PA COCTOUT U3 CAEOYIONMX OTepaIuii:

— TIepuoAMNYeCcKuit BHEIIHMII OCMOTP YCTPOICTBA, 6JI0Ka MUTAHMS U KabeJiei ¢ 1e/bio
COoZlep>kaHus B VICIIPAaBHOM U UMCTOM COCTOSIHUM

— TIepuoAMYEeCKMil 3apsi aKKyMyJISITOPHOW OaTapeu sl yBeauMueHUs] €€ cpoka
CITY>KOBI ¥ IOAAEPsKaHMUSI HOMUMHAIbHOM éMKOCTHA.

Ipumeuanue. Tlpu gaUTENIBHOM XpaHeHUM HpubOpa Ha CKiIame OaTapeid PeKOMEHIYeTCs
3apspkaTh 1 pa3 B 3 MmecsIia.

23.1. Mpoueaypa 3apapa akKKkyMynaTopHoi 6arapem

AKRKYMYJISITOpHYIO 6aTapelo ciemyeT 3apssKaTh:
— TIpY YaCTMYHOM MJIM TIOJIHOM paspsifie B Ipoliecce SKCIUTyaTayu mpubopa;

— eCc/lM IIpU IIOJIHOCTHIO pa3psbKeHHON OaTapee IpuOOpP He MCIIOJb30Bajcsl OoJblile
1 mecs1a;

— eCJiM TIpM TIOJHOCTBIO 3apsDKeHHOM Oarapee mpubOOp He MCIOJIb30BajCcs OoJblie
4 Mecs1IeB.

[yt 3apsima aKKyMY/ISITOPHOM 6aTapeu cjienyeT MOAKIIOUNUTD K IMPUO0PY BHEIIHMIA OJIOK
MUTaHUS U yOeouThCs, UTO 3apsi[, Havalcsi — CBeTOAMONHbBIN MHAMKATOp «Power» ropur
opaHkeBbIM. Iloc/ie OKOHUaHMS 3apsia LBET MHAMKATOPA U3MEHUTCS Ha 3eJIEHDIN.

Eciy nmpubop AjinTenbHOe BpeMsi He MCITOb30Ba/ICS WM HAXOOWUJICS Ha XpaHeHUU, ero
6aTapest MOJIHOCTHIO paspskaeTcs. B aToM ciyuae mpy MOAK/IIOUYEHUM OJI0KA IMTUTaHUS OyaeT
MIPOBEAEH TIpeBapUTEIbHBIN IOA3aps aKKyMYJISTOPHOM OaTapeu 6e30MacHBIM MaJIbIM
TOKOM, KOTOPbBIi MOXeT IIPOAo/DKaTbCsl A0 48 uvacoB. IIpy 3TOM 3HaueHMe TOKa,
oToOpaskaemMoe B MeHIO «HacTpoiiku» = «YCTAaHOBKM mpubopa» = <«AKKYMYJISITOD»,
coctaByseT 0 A. Kak ToabKO 3HaUeHMe TOKa AOCTUTHET >0.5 A, HaUHETCS 3apsil B 0ObIYHOM
pexxume, IJIMTEIbHOCTb KOTOPOTO COCTaBUT OKOJIO 2-3 4acoB.

Ecimu B Teuenme 20-24 yacoB mpubOp He Hayvasl 3apsokaTbes (MHAMKATOP «Power» roput
3eJIEHBIM), CJIeyeT BBIHYTb IITeKep 6/0Ka NMUTaHMs M3 mpubopa Ha 5-10 ceKyHm, a 3aTeM
BCTaBUTb 0OpaTHO. Ecjim 3apsa Tak M He Havajcs, HeoOXOAMMO IOBTOPUTH AAaHHYIO
TpolieAypy elile 2 pasa: uepe3 Kaxkable 24 yaca 3apsifia BBIHMMAaTb 1 BCTaBJISITh IITekep 6710Ka
nutaHus. ECiiu mocse BBINIOJTHEHMS BbIlIeNepeuncIeHHbIX OeMCTBUM (3-X CYTOK 3apsina)
b6aTapes Tak M He MOA3apSIaNUIaCh, He 3apSIan/Iach ITOTHOCTHIO MM He BBIIIA Ha IMPOLEaypy
3apsa, cjieIyeT 00paTUThCSI B TEXHMUYECKYIO ITOAIEPsKKY (CM. pasaen 24).

Ipumeuanue. HCTpyKLMS, IPUBEIEHHAS BbIIIe, aKTya/IbHA JIJIT TPMOOPOB C arrapaTHbIMU
Bepcusimu 4.0, 4.1, 4.2.
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24. TexHu4yeckas noanepxka

3asgBKM 110 BCEM TEXHMUYECKMM BOIIPOCAM IIPUMHMMAIOTCS CIYKO0i IOAEePsKKA
o pabounm gusIM ¢ 10:00 mo 18:00. O6paTUTHCS B CITY3KOY MOXKHO:

— 10 Tenedony: +7 (812) 330-0118,;

— 1o e-mail: support@metrotek.ru.
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25. Cneundukaumm

25.1. UnTepdeiichbl

VismeputenbHble uHTEpdeiichl (A u B) | 2xRJ-45 (10/100/1000 BASE-T)

2x1G SFP (1000BASE-SX, 1000BASE-LX, 1000BASE-EX, 1000 BASE-T)
ViHTepdeiichl yIIpaBaeHUs 1xRJ-45 (10/100/1000BASE-T)

1xUSB B
IlononHuTEeIbHbIE MHTEPdEIiChI 1xmicro SD

1xUSB A (host)

25.2. O6wme xapakTepUCTUKU

Odu3nuecKue napaMeTpbl

T'abapuTHbIe pa3Mepbl U3MePUTETbHOTO0 6710Ka (JIx111xB) 200x101x44 Mmm
Macca u3MepuTeNbHOTO 610Ka 0,48 kr
Hucruieint, kinaBuaTypa
Hucnnein 320x240 Touek, LIBeTHOM!
KnaBuarypa AndaButHO-11M(ppoBas (25 KaaBuIII)
YcnoBus sKCIuyaTauum

Iuana3oH pabounx TeMIepaTyp 0-35 °C

[nanasoH TeMnepaTyp TPaHCIIOPTUPOBKU U XpaHEHUS -10...+45 °C

OTHOCHUTEJIbHAS BJIAKHOCTb BO3yxa 80 % mpu Temmepatype 25 °C

DJIEKTPONUTAHNE

HanpspkeHne BHeIIHEro MCTOYHMKA TUTAHUS 18 B

[MoTpebasieMmast MOIIHOCTD 6-24 Bt

barapes Li-ion

Bpemst 3apsiga 6aTapen OKOJIO 3 4yacoB

Bpemst pa6oTel OT 6aTapen 0 6 yacoB (BpeMs pabOThl 3aBUCUT OT TUIIA
BBITTOJTHSI@ MBIX TEeCTOB " YCJIOBUIA
SKCIUTyaTaumn)

Vsmepenre 06b€éMa JaHHBIX

IuamasoH u3MepeHuit KoamuuectBa MHopmaiuu (o6béma | ot 10 mo 10
JIaHHBIX), 6AT:

[lpemensl  momycKaeMoit — aOGCOMIOTHOM  TOTPEIIHOCTU
U3MepeHuii KoandecTBa uHopmauuu (06bEMa JAHHBIX) B
IuanasoHe, 6aiT:

ot 10 mo 107 BKTIOY.: *10
cbire 107 mo 10'!: #Kx10™*, rme K - wmsMepeHHOe 3HaueHUe
KosmuecTBa MHGopMaum (06b€Ma JaHHBIX),
6aiT
llpyroe
[Tnatdpopma He momynabHasi, Ha 6ase Linux
lapantusa 12 nnu 24 mecsua

25.3. TectupoBaHue

CoxpaHeH1e OTUETOB — BERT, RFC 2544, Y.1564, nakeTHbIi IKUTTEP
—  ®@opmartsl otuéToB: pdf, docx, html, txt
RFC 2544 — AcuMMMeTpUYHOe TeCTUpPOBaHUE

— CuMMeTpUUYHOE TeCTUpOBaHNe
— TIpomyckHas CITOCOOGHOCTD

— TloTepu kKagpos

— 3ajgepsKka
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[IpepenpHas Harpys3ka
[TapannenbHOe TeCTUPOBAHME
3agaBaeMble pa3mMepbl KaJipOB
I'paduueckye pesyabTaThbl
3amaHue rmapamMeTpoOB KaapoB

ITU-T Y.1564

oo 10 TIIOTOKOB [JaHHBIX C HE3aBUCUMOJ KOHGUIypalyeii Harpysku
1 3ar0JI0BKOB KaJipa

TecTbl KOHOUTYpALIUN

TecT MpoU3BOAUTETBHOCTU

Tect CIR

Tect EIR

Tecrt Traffic Policing

Vi3MepeHHOe 3HaUYeHMe MMPOIYCKHO crmocobHocT IR
ITorepu kappos (FLR)

3agepskka nepegauy gaHHbIX (FTD)

OTKIOHEeHMe 3afepKKu rnepegaun gaHHbIX (FDV)
3agaHye JOMYCTMMOTO YPOBHS MOTEPh KaJpOB
3azmaHue nomycTuMbIX ypoBHelt FTD, FDV

3aganue M-dakTopa

OpHoHampaBaeHHOe TeCTUPOBaHKe

3aaHue TapaMeTpPOB KaipoB

[Tpukas 870

IOo 4 T1OTOKOB JaHHBIX C He3aBUCUMMON KoHbUrypalueii Harpysku
" 3ar0JI0BKOB KaJpa

Vi3MepeHHOe 3HaYEeHMe IMPOITYCKHO CITOCOOHOCTY Ha ypoBHe L2

CpepnHss 3amepskKa nepenaun naketos ganubix (PD - Packet delay)

Bapuanusa 3amepkky Trepefgauy makeToB gaHHbiX (PDV - Packet delay
Variation)

KosdduumeHT moreps naketoB AaHHbIX (PL - Packet Loss)

IMporycKkHAas ClIOCOOHOCTDb KaHasIa rmepegaun naHHbeix (BW L2)

3agaHye JOMYCTUMMOTO YPOBHS MIOTEPh KaJIpOB

3aJaHue IOMyCTUMBIX ypoBHeli PD, PDV

3aaHye AOMYCTMMOTIO YPOBHS MPOITYCKHO CITOCOGHOCTY
OnHoHampaBaeHHOe TeCTUPOBaHMe

3agaHye mapamMmeTpoB KaJpoB

BERT

®usnyecknit, KaHaJIbHbIN, CETeBO, TPAHCIIOPTHBIN YPOBHYU TeCTUPOBAHUS
PesynbraTtsl aHanusa: BITs, EBITs, BER, LSS, %LSS, LOS, %LOS

TecToBble mociemoBatenbHocTn: CRTP, 2ell-1, 2el5-1, 2e20-1, 2e23-1,
2e29-1, 2e31-1, 3amaBaeMast IojIb30oBartesieM (4 6aiiTa)

Pesxum Ciry4aiiHOTO M OCTOSIHHOTO pasMepa KaJapoB

3aJaHue rapaMeTpoB KapoB

[TakeTHBIN IKUTTED

Br160p OpOTOBOTO 3HAUEHUS IKUTTEPA

3amaHue QIMTeIbHOCTY M3MepeHMI

PKTSs — ob11iee uMcjI0 MPUHSATHIX IAKETOB

0OO0OPs, %000Ps — KoIMUeCcTBO U IIPOIIEHT IMaKeTOB, IMPUHSITHIX HE B TOM
MOpSIZIKe, B KOTOPOM OHM ObUTM OTIIPABJIEHBI

INOPs, %INOPs — KOMMUeCTBO U MPOLEHT MaKeTOB, MPUHSTHIX B TOM 3Ke
MOpSIAIKe, B KOTOPOM OHM ObUTM OTIIPABJIEHBI

[TpolieHT MakeTOB C AXXKUTTEPOM MeHbIIIe 3aJaHHOTO ITOpoTa

[TpoIIeHT MaKeToB C IKUTTEPOM, OOTBIIUM WM PABHBIM 3aJaHHOMY ITIOPOTY
I'paduueckoe 1 TabIMUHOE OTOOPAsKEHMSI pacripeneneHus IKUTTepa

[P-uMHCTpYMEHTHI

9xo-3amnpoc (Ping)
Mapupyt (Traceroute)
DNS lookup
TCP-knveHT

Hacrporika
rapamMeTpoB KaZpoB

MAC- u IP-agpec oTripaBuUTe/ISsI/TI0Ty4YaTeNs
Howmep nopra oTipaBuTe/Isl/IoIy4yaTesis
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— Tlonst VLAN, MPLS, ToS, Precedence, DSCP
— PasmepsI kagpoB 64—9600 6aiiT

CraTucTtuka
(RFC 2819)

— Ilo Tunam KagpoB

— Ilo pasmepam KagpoB

— Ilo ypoBHSIM

— Tlo om604YHBIM KagpaM

— KonmuecTBO NpUHSTHIX U IepefaHHbIX IAKETOB

— OrobpaskeHne HArpy3Ku Ha MIOPTY B peaIbHOM BpeMeHMU

— Tunsl kagpos: broadcast, multicast, unicast

— PacnpepeneHue no pasmMepam

— KonnuectBo KagpoB, mepelaHHbIX Ha KAHAJIBHOM U CETEBOM YPOBHSIX

— TlakeTsl cBepxMaioil (runt), cBepx6osblioii (jabber) IIMHBI U TAKETHI
c omm6ounoit CRC

TpaHsur

— BxiioueHue B pa3pbiB COeAMHEHNSI MEKIY CETEBBIMM YCTPOIICTBAMM
— CO6Op CTaTUCTUYECKUX JAHHBIX O ITPOXOsIeM Tpaduke

Ineid (Loopback)

— UnTennekTyanbHbIi 1uieiid Ha  (GM3MUECKOM, KaHaJbHOM, CETEBOM
M TPAHCIIOPTHOM YPOBHSIX

— BosmoxkHocts mogmeHsl MAC-agpecoB, VLAN-meToOK, IP-agpecos, UDP/TCP-
TIOPTOB

l'eHepauus TeCcTOBOro
MIOTOKa

B03MOKHOCTD 3a/1aBaTh:
— pasMep Kazpa;
—  JINTeJIbHOCTb reHepaLyu;
—  BeJIMYMHY HATPYy3KU,;
— TapaMeTphl 3aTOJIOBKOB Kajpa.

Tect BpeMeHU

V3smepeHue pacxoxXIeHMs IIKaJI BpeMeHU B CeTSIX OIepaTOpOB CBSI3Y OTHOCUTENIbHO
HallMOHAJIbHOV IIKa/Ibl BpeMeHu Poccuiickoit @enepanun UTC (SU) B COOTBETCTBUMA
¢ npukasom MunakomcBs3u Poccum N2277

TecToBbIE TAHHbIE

N3mepeHne KoJuvecTBa IMepelaHHbIX U  TIPUHATBIX [JaHHBIX, a TaKKke
MPOJIO/KUTENBHOCTh CeaHca Mepenauu B COOTBETCTBUM C MpUKa30oM MMHKOMCBSI3U
Poccuum N2277

ITepexsaTt ARP

OrcnexuBanue ARP-0OTBeTOB, Mepenarolnxcs B CeTU, U «IepexBaT» COIepyKaliuxcs
B HuX IP- u MAC-afpecoB ceTeBbIX YCTPOICTB

YnaneuHoe
yIipaBJjieHle

— Yepes USB-KOHCOJIb
— Tlo ceTtu ¢ ucrnonb3oBaHmeMm SSH-mpoTokoia
— JlocTyT K pe3yJibTaTaM TecToB 1 oTuéTam uepe3 Web-unrepdeiic

IIpouee

— ET-ob6HapyxkeHue: KoHurypauusi pexuma <«llneiip» Ha ymaméHHOM
bepkyT-ET

— OAM: BiwueHue pexkuma «llneitdp» KaHATbHOTO YPOBHS Ha YOTIEHHOM
ycTpoiicTBe 1o TpoTokony OAM B cooTBeTcTBUM co cTangapTom IEEE 802.3ah

— Tect kabenst — TecT MeOHOro Kabensl Ha OOGPBIB, KOPOTKOE 3aMbIKaHMUE,
ompeesieHNe PaCCTOSTHUS IO TOUKM 0OpbIBA

— Tlomb3oBaTenbckue KOHGUTrypaluy — TapajieabHOe IpoBeleHMe 2 TeCTOB
BERT n/unu RFC 2544

— JIByHampaBiieHHbIN TecT RFC 2544

— LACP mMoHMTOD - IIpOBEpPKa COCTOSIHUS arperMpoOBaHHbIX KaHAJIOB

— HWudopmanmst o6 SFP - BeiBom cBemenuii 06 SFP-mMomyie: mMpou3BOIUTEND,
MO/IeJib, TIOAJepKMBaeMblil peskuM repefaun JaHHBIX U T. II.

— CuHXpoHM3ALMS BpeMeHM - moagepskka IpoTokojoB PTPv2 (IEEE 1588)
1 NTPv4 (RFC 5905)

— Tlopgepskka VLAN Q-in-Q 1 MPLS

[Tpodummn

— HacTpoiiku TOMmosoruit, 3aroIoBKOB U pa3MepoB KaapoB s TecToB RFC 2544,
Y.1564, BERT, makeTHbI/i [KUTTEP, TECTOBBbIi IIOTOK, a TaKxke
MHOVBUAYAJIbHBIE HACTPOVKM [IJIS1 K&KIOTO U3 ITUX TECTOB

— HacTpoiiku ceTeBbIX MHTEpdEIICOB

— Hacrtpoiiku IP-yTuanTt: 5x0-3amnpoc, Mapupyt, TCP-kaueHT
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25.4. Onuum nocTaBKu

ETIP [Mogmepskka ceTeBbIX IMTPOrPaMM U IMPOTOKOJOB: Traceroute, DNS lookup, mepexsat ARP.
ETWEB TectupoBanue HTTP-coenunenmii (Tpebyet omiyu ETIP).
ET]T WN3mepeHne IMakKeTHOrO MKUTTepa B COOTBETCTBMM € MeToaukoil RFC 4689. PesynbTaThl

aHamm3a: PKTs, OOOPs, INOPs, %0O00Ps, %INOPs, pacnpezneyieHne IKUTTEPa, KOIUIECTBO

MMaKeTOB, IKUTTEP KOTOPBIX ObLI MeHbIe/00JIbllle 3aJaHHOTO IOpora. PekuM CiaydaifHOTO

M ITIOCTOSIHHOT'O pa3Mepa Kajpa.

ETRC VaoanéHHoe yIpaieHue mpubopoM 1o nmpotokony SSH, VNC yrpasnenue uepe3 WEB.

ETMM TecTbl KOHGUTYpALMK U CIYKO MO pekoMeHzauyuu Y.1564. Bo3MOKXHOCTb HAcTpoiiku mo 10

CepBUCOB C MHOUBUAYAIbHBIMU [IapaMeTpaMu:

MAC/VLAN/MPLS/IP/ToS/Harpyska.

ETAT?® AcuMMeTpUYHOE TeCTUpPOBaHMeE:

— u3MepeHMe OJHOCTOPOHHEeN 3aJepXKKu, IMPOIMYCKHO} CIOCOOHOCTM KaHajla, IOTepb
I1aKeTOB U [IKUTTEpa;

— [MarHoCTMKa KaHaJIOB, XapaKTepUCTUKM KOTOPBIX PpA3AUUYHBl IS Ilepefaroliero
¥ IPMEMHOTO HaIlpaBJIeHUIA.

ETBIDIR!® I ByHarpaB/ieHHbI TecT 10 MeToguke RFC 2544.

ET2P!¢ [Togmepskka ABYX MepelaTuMKOB: ITPOBeieHMe U3MepeHNiT Ha IBYX MHTepdeiicax.

ETPTP CuHxpoHM3sauus 1o MNpoTokosay PTPv2 103BOJsSIeT BBINOJHATHL M3MepeHue 3ahepsKKuU

o metoauke RFC 2544, a Takke aHaiu3 IO pekoMeHpauuu Y.1564 mpu TecTUpOBaHUMU

aCYMMeTPUYHBIX KaHAJIOB.

AcuMMeTpuuYHOe TecTupoBaHme!®:

— U3MepeHMe OFHOCTOPOHHE! 3aJepXKy, IPOIYCKHOM CIOCOOHOCTM KaHajaa, I0Tephb
[IaKeTOB U JIKUTTEPA;

— [MarHOCTMKa KAHAJIOB, XapaKTepUCTUKM KOTODBIX pa3JIM4uHbl [Js1 Iepefarouiero
¥ IPMEMHOTO HaIlpaBJIeHUIA.

ETMPLS [Mogpmepskka 0o 3-x MPLS meTok, kondurypanus MPLS Label, MPLS CoS 1 MPLS TTL.

ETTIME V3mepeHye pa3sHOCTU (PaCXOKIEeHNs) IIKaJl BpeMeHMU B CETSX OIIepaTOPOB CBSI3Y OTHOCUTENIBHO

HAUMOHAIbHOJ 1wKaabl BpemeHu Poccuiickoit @epepanuu UTC (SU) B cooTBeTCTBUM

¢ npukazoM MumHkoMmcBs3u Poccum N2277.

ETDATA N3mepeHue KOIM4YeCcTBa rnepegaHHONM (TIpUHSITOI) uHopMalumn (IaHHBIX)
U MIPOJIOJDKUTEBHOCTU CeaHca Mepefauy JaHHbIX B COOTBETCTBUM C TPUKA30M MMHKOMCBSI3U
Poccnm N2277.

ETLACP IuarsocTuka nepejauu yrpas/siolyX ITakeToB MPOTOK0JI0B BToporo ypoBHs (Layer 2 Control
Protocol).

ETSDT O6HapykeHMe M M3MepeHMe KpaTKOBpeMeHHbBIX MpepbiBaHuii cepBuca (Service Disruption
Test).

ET870 VismepeHMe TapaMeTpPOB CETeil Iepenaun JaHHbIX ¥ 00paboTKa pesysJbTaTOB B COOTBETCTBUM

¢ npuka3om MuHcBsi3u Poccuy N2870 B aBTOMaTU3MPOBAHHOM peXyuMe.

15 Haumnas ¢ Bepcun IO 4.0.26/1.1.34, onumsa ETAT (acMMMeTpUUYHOE TECTUPOBaHME) BXOOUT B COCTAB
onmuyu ETPTP. Ilpu otkpsitun omiuu ETAT otmenbHo, He B cocTtaBe ETPTP, ¢yHKIMS acMMMeTPUYHOTO
TECTUPOBAHUS MO-TIpEKHEMY OyIeT aKTUBMPOBaHa, mpu 3ToM omilvst ETAT B criicKe OmMiuit He 0TOGPa3UTCSI.

16 Haumnas ¢ Bepcuu I1O 4.0.26/1.1.34, nByHaTIpaBIeHHbIN TeCT U QYHKIVS OO PKKM IBYX MepefaTUMKOB
BKJ/TIOUEHBI B COCTAB IMPOrpaMMHOTr0 obecreuenus npubopa. AktuBaiius onuuit ET2P u ETBIDIR He TpeGyeTcs.
Ecau kmou gas omiuii comepskut ET2P u ETBIDIR, mocie akTuBaLMM KIOUa ST OMNINUM He OTOOPa3sITCS
B CIMCKEe OMIINIA.
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26. MeToaMKa NpoBepPKMU HA COOTBETCTBUE NpUKasy MUHKOMCBA3U
Poccum N2277

IaHHAsg MeTOoIMKa OIpenesseT IOPSIOK IpoBedeHMs MpoBepku Impubopa bepkyr-ET
Ha COOTBETCTBME TpuKasy MuHKomcBsI3u Poccun N2277 «O6 yrBepskaeHun OO6s13aTeIbHbIX
METPOJIOTMUECKMX TPeOOBaHMII K M3MEPEeHMUSIM, OTHOCSIIMMCS K cdepe rocymapcTBEHHOTO
perynmMpoBaHusi obecriedeHust eJMHCTBA U3MepPeHUit, B UaCTM KOMIIeTeHIIMK MUHMUCTEPCTBA
CBSI3M UM MaCCOBBIX KOMMYHMKauuin Poccuiickon @epepanum». Bepcust mporpaMMHOIO
obecnieueHus npubopa bepkyT-ET momkHa 6bITh He Hiske 1.1.18.

1. Ilopsmok MpoBepKM BBIMIOJHEHUSI TPEOOBaHMIA M0 KOJIMYECTBY MepelaHHOi (TIPUHSITO)
MHbopMaum (TaHHBIX):

1.1. TIogkII0UNTh GJIOK IMUMTAHMS K Pa3bEMY IIUTAHMS U BKIIOUUTH IIpubop bepkyT-ET.

1.2. lTopxmounts nopThl A, B 1 LAN bepkyT-ET K mapuipyTusaropy (cm. puc. 26.1).

1.3. Y6enuThcs, YTO coemyHeHe YCTaHOBIEHO — MHAMKATOp «Link» moptoB A, B 1 LAN
TOPUT 3€JIEHBIM.

1.4. TlogkmounTh IpubOOp, C IMOMOIIBI0 KOTOPOIO BBIMIOJIHSIETCS IIPOBEpKa (Jajiee II0
TEKCTY — IIPOBEPSIONINI IIPUO0P), K MapIIPyTU3aTOPy (CM. puc. 26.1).

1.5. TlogkM0uNTh I€PCOHATbHBIN KOMIIbIOTEp HemocpeacTBeHHO K bepkyT-ET win
K JIOKQJIbHOM CeTu, B KOTOpoit HaxoauTtcs bepkyT-ET.

MapLlpyTn3aTop
A B Port
LAN —
bepkyT-ET npoBepALWMin npubdop

PucyHok 26.1. Cxema nodkaoyeHus npubopos 0715 Npos8epKU 8bINOJIHEHUS mpebosaHuli no Koauyecmesy nepedaHHoll
(npuHamot) uHgopmayuu

IMpumeuanue. Ha puc. 26.1 npuBeneHa obmias cxema noakaoueHnus bepkyt-ET 6e3 yuera
0COOEeHHOCTel MOAK/IIUeHMs TPoBepsitolero mpmubopa.

1.6. ITogkmounTbes K bepkyT-ET mo mpotokosy SSH 1o yuéTHOI 3ammchio «adminy.
1.7. CoOpocuThb CTAaTUCTUKY Ha TIOpTax A u B.
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2.

1.8. BrimounThb pexkxum «TpaH3uT».
1.9. Ha nipoBepsitorieM rpubope BKIIOYNUTD reHepalnio TeCTOBBIX JaHHbBIX.
1.10. ITocsie 3aBepiieHMs reHepauyuy MPOCMOTPETDb CTaTUCTUKY Ha bepkyT-ET.

1.11. CpaBHUTH KOJIMYECTBO MAKETOB U 0AiITOB, epegaHHOe ITPOBEPSIIOIIUM IIPUO0OPOM,
C KOJIMYECTBOM ITaKeTOB U 6aiiTOB, 3aduKcupoBaHHbIX bepkyT-ET.

1.12. TIpu HEOOXOAMMOCTH ITIOBTOPUTD ITPOLIEAYPY reHePaLMM TeCTOBBIX JAHHBIX.

ITopsIIOK IMPOBEPKM BBITTOTHEHMST TPeOOBAHMI IO PACXOKIEHUIO IITKAJIbI BpEMEHN:
2.1. [Toak/II0UYNUTD 6JIOK IUTAHMS K pa3beéMy MUTAHMS U BKIIOUUTb Mpmubop bepkyT-ET.
2.2. ITopxmountb optT A (B) m mopt LAN BepkyT-ET Kk mapuipytusatopy (CmM. puc. 26.2).

2.3. V6eouThCs, YTO COeIMHeHNe YCTaHOBIeHO — uHauKatop «Link» mopros A (B) u LAN
TOPUT 3€JIEHBIM.

2.4. TlogkIOYnTh  TpPOBepsIOIINMIA  MpuObop ¢ ycTaHOBAeHHbIM NTP-kineHTOM
K MapupyTus3aTopy (CMm. puc. 26.2).

2.5. TlopkmounTs I1IK HenmocpencTBeHHO K BepkyT-ET man K IOKaJIbHOM CETH, B KOTOPOit
HaxoguTcs bepkyT-ET.

MapLlpyTmU3aTop
A/B Port Port
LAN —
bepkyt-ET nposepaoLmii npubop NTP-cepsep

PucyHok 26.2. Cxema noOkoyeHUs npubopos 0415 nposepKu 8biN0JIHeHUs mpebo8aHuli N0 pacxoxoeHUr WKasl
8pemeHu

Ipumeuanue. Ha puc. 26.2 npuBeaeHa obmas cxema noakinwoueHnust bepkyr-ET 6e3 yuera
0COOEHHOCTE MOAKIIOUEeHMS ITPOBEPSIONIEro mpmubopa.

2.6. ITopxmountbes K bepkyT-ET no mporokosny SSH nop, yU€THOM 3a1MChIO «USer».
2.7. IlepeiiTu OZ, YUY€ THYIO 3aIIUCh «IO0t».

2.8. Hactpoutsb bepkyT-ET B kauecTBe NTP-cepBepa.

200



2.9. 3apaTts sTamoHHbIn NTP-cepsep.

2.10. ITpoBepuUTh NMOAKIIOYEHME K CETU, B KOTOPOM HAaXOAUTCS 3TaoHHbI NTP-cepsep.

2.11. OctaButb bepkyT-ET 1 mpoBepsionii pubop MoaKIoUYeHHbIM K ceTy Ha 86 400 ¢
(24 yaca).

2.12. Kakaplii TeCTOBBIM MEpUOJ IMPOBepSIONNiA MPUOOp ompenenseT 3HauyeHue
IO OITyCKaeMOJ MOTPEIHOCTY U3MEPEHMS PACXOXKIEHMS LIKaJIbl BpEMEHM.

2.13. Y6enuTbcsl, UTO 3HAUEHME [OMYCKAeMOJi MOTPEIIHOCTM HAXOOUTCS B IIpemelax
0,3 c.
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27. CnpaBouHble Tabnuubl

Tabnuya 27.1. lpuopumemsi u munsl mpaguka

3HaueHue Omnmcanne

1 Background

0 (Default) Best Effort

2 Excellent Effort

3 Critical Applications
4 Video

5 Voice

6 Internetwork Control
7 Network Control

Tunbl Tpaduka Network Control m Internetwork Control 3apesepBupoBaHbI [is1
COOOIIeHNIi yIpaBiaeHusT CceThbio. [IpMopuUTeThl 4 M 5 MOTYT MCIIOIL30BaThCS IJISI 0COO0
YYBCTBUTEJIbHOTO K 3a/iepskkaM Tpaduka, Takoro, Kak BUAeo muian peub. [IpuopuTeTsl Tpaduka
¢ 3 nmo 1 mnpemgHasHaueHbl i1 Pa3/MYHBIX 3a4a4y — OT IIOTOKOBBIX IIPUJIOKEHUI
no FTP-Ttpadmka, CHoOCOOGHOrO CIIpaBUTBCSI C BO3MOXHBIMM IoTepsimu. Kmace O
pesepBUpYyeTCS O «MaKCMMaJIbHO JIydllleii» HOCTaBKM M MPUCBAMBAETCS B TeX CIydasx,
KOTJa He crielnduiMpoBaH HUKAKOI APYyroli Kiacc.

Ta6nuuya 27.2. 3Ha4eHus nons Precedence

3HaueHue Onucanne [Ipumeuanue

0 Routine OOBIYHBIN TPUOPUTET

1 Priority [TpenriouyTuTe/IbHBIN IPUOPUTET
2 Immediate Heme[yieHHbBIV IPUOPUTET

3 Flash CpOYHbBIil TIPUOPUTET

4 Flash Override OKCTPEeHHBIN IPUOPUTET

5 CRITIC/ECP Kputnueckuit npuopurtet

6 Internetwork Control MeskceTeBOe yIpaBjeHMe

7 Network Control CeTeBoe yIpaBJieHIE

Tabnuya 27.3. 3HayeHusa nong ToS

3HaueHue Onucanne [Tpumeuanue
MuHuMMU3upoBaTh 3anepxkky. HMcronb3yercs, Koraa
BpeMs [OCTaBKM T[IakeTa C MCXOLHOIO CeTeBOro

1000 Minimize delay .
YCTpOJCTBA [0 aapecaTa (BpeMsl OKUAAHUSI) Hambosee
Ba)KHO U JOJIKHO OBITH MUHMMAaJIbHbBIM.
. MaxkcumasibHasi TIPOITyCKHasi ClIOCOOHOCTh. YKa3bIBaeT,
Maximize

0100 throughput YTO MaKeT JOJIKeH ObITh IepeHarpaB/ieH yepes3 KaHal C
& MaKCMMaJIbHO ITPOITYCKHO CITOCOOHOCTHIO.
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3HaueHue Onucanne [Tpumeuanue
Maximize MakcumasnbHasg HaOEXHOCTb. Vcronb3yeTcs, Kormga
0010 reliability BaXHO MMETb YBEPEHHOCTb, UTO HaHHbI€ TOCTUTHYT
agpecata 6e3 MOBTOPHOI Iepeaun.
e MyHMMMU3NpPOBATL CTOMMOCTL. Mcronb3yeTcs:, Korma
Minimize

0001 HeoOXOIMMO MMHMMM3MPOBATh CTOMMOCTD Ilepenauin
monetary cost

TaHHbIX.
O6biuHOE  OOC/TysKMBaHME. B asrom  ciayuae

0000 All normal MapIIpyTHU3alus I1akeTa OTHAETCS Ha YCMOTpeHMe
rpoBariaepa.

Tabnuya 27.4. Knacc obcnymusanus mpaguka u 3HaqyeHue nons DSCP

Knacc Tpaduka 3uauenue 1ojss DSCP
Default 000000
AF11 001010
AF12 001100
AF13 001110
AF21 010010
AF22 010100
AF23 010110
AF31 011010
AF32 011100
AF33 011110
AF41 100010
AF42 100100
AF43 100110
EF 101110

Kaxkmomy kmaccy oOcCaykuMBaHUs Tpaduka CTaBUTCS B COOTBETCTBME OIpele/IEHHOe
3HaueHue 1ojisg DSCP. B tabnuiie nmpuBemeHbl peKOMeHayeMble 3HAUE€HUSI B COOTBETCTBUMU
¢ metoaukamu RFC 2597 [11] u RFC 2598 [12].

Default — «HerapanTupoBaHHas Iepemaua». TpaduKy JaHHOrO Kjaacca OOCTYy>KMBaHUS
BBIJIEJISIIOTCSI CeTEBbI€ PEeCypChl, OCTaBIIMECS CBOOOIHBIMM IIpU Iepemaue Tpaduka APyrux
KJIaCCOB.

AF (Assured Forwarding) — «rapaHTuMpoBaHHasI Iepefgavar. VIcmonb3yeTcs st JOCTaBKU
Tpaduka OonbmHcTBa TCP-TipwioskeHuit € MOpUMMeHEHMeM YeTbIpEX He3aBUCUMBIX
AF-xnaccoB. BHyTpy Kaxkmoro kjacca IP-makeram MoskeT ObIThb Ha3HayeHa OJHA U3 TPEX
IUCLIUTIIMH OTOpachIBaHMS MaKeTa JaHHbIX (CM. MmeToauky RFC 2597[11])).

EF (Expedited Forwarding) — «HemenjieHHasi Tmepefada». IlpuMeHseTcs Ajis
obcmyskMBaHus Tpaduka, UYyBCTBUTEILHOTO K 3aJepskkaM M TPeOyIolero MUHUMAaTbHOTO
IKUTTEpPa, TAKOTo, Kak Buaeo wiu peub (Voice over IP — VoIP).
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Tabnuua 27.5. 3HayeHue nona ECN

3uauvenue | Ommcadue

00 Not-ECT (Not-ECN-Capable Transport) — moTox, He nmoaaepskusarominit ECN.

01 ECT (1) (ECN-Capable Transport) — roTtox, rnoaaepskuparoriuit ECN.

10 ECT (0) (ECN-Capable Transport) — 1moTok, mnoaaepskuBatouimuii ECN.
TpakTyeTcst MapuipyTusatopamu Tak xxe, kak u ECT (1).

11 CE (Congestion Experienced) — monTBepskaéHHAsI IIeperpysKa.

ECN (Explicit Congestion Notification) — «sIBHOe yBegoMJieHME O I€Perpy>KeHHOCTM».

YcTraHOBKa OUT [aHHOTO

JaeT BO3MOXHOCTb MapUIPyTH3aTOpaM Yy3HATh

O BOSHMKHOBEHUU IePErpy>keHHOCTU Ha IIYTU CJIeJOBaHMA JaHHBIX K 3aJaHHOMY Yy3J/Iy CeTUu

6e3 oTOpachIBaHMS ITaKeTa.

[Tone ECN omnncano B metonuke RFC 3168 [13].

Tabnuya 27.6. Homepa nopmos npomokona TCP/IP

Howmep nopra (1poToxou)

Onucauue

21 (FTP)

IIPOTOKOJI ITepegaun ¢Gaiiyion

22 (SSH)

6e30macHbI MMPOTOKOJ i1  YOQJIEHHOIO
yIIpaB/ieHusI U iepenaun ¢aiaon

23 (TELNET)

IIPOTOKOJI IJIs1 JOCTYyNa K yAaJléHHOMY CETeBOMY
YCTPOJCTBY

25 (SMTP) IIPOTOKOJI TIepefau 3J1IeKTPOHHOM ITOYThI

80 (HTTP(WWW)) l'[pOT(iKOJI, MCIIOIb3yeMbIii Be6:6pay3epaMM
1 Be6-cepBepaMu JJis1 Tiepenaun paiiyion

161 (SNMP) IIPOTOKOJI OISt yIpaBJIeHUS CeTeBbIMU

YCTPOICTBAMM
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28. CTpyKkTypa Kaapos

32 buta

0,1,2,3,4,5,6,7,8,9,10,11,12 13,14,1516,17,18,19,20,2122 23,24,25,26,27,28,29,30,31

Preamble
(7 octets) SFD

Payload (64 - 9600 octets)

— Interpacket gap —
(12 octets)

PucyHok 28.1. Cmpykmypa nakema 1-20 ypogHs

- 32 buta >

0,1,2,3,4,5,6,7,8,9,10,111213,14,1516,17,18,19,20,21,22,23,24,2526,27,28,29,30,31

MAC destination

(6 octets) MAC source
(6 octets)

VLAN tag O (optional)
VLAN tag 1 (optional)
VLAN tag 2 (optional)

Ethertype Payload
(46 - 9582 octets without VLANS)

Frame check sequence

PucyHok 28.2. Cmpykmypa kadpa 2-20 yposHs

< 32 buta -
0,1,2,3,4,5,6,7,8,9,10,1112,1314,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31
Version IHL DSCP ECN Total Length
Identification Flags Fragment Offset
Time to Live Protocol Header Checksum

Source IP Address

Destination |P Address

Payload
(26 - 9562 octets)

PucyHok 28.3. Cmpykmypa nakema 3-20 yposHs
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0,1,2,3,4,5,6,7,8,9,10,1112,13,1415

32 buTa

16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31

Source port

Destination port

Length

Checksum

Payload
(18 - 9554 octets)

PucyHok 28.4. Cmpykmypa delimazpammsi 4-20 yposHs

32 buta

0,1,2,3,4,5,6,7,8,9,10,1112,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31

Payload
(18 - 9554 octets)

PucyHok 28.5. [aHHbie delimaepammsl 5-20 yposHs
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