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1. BeBepeHue

HacTtosiiee pyKOBOACTBO COAEPKUT ONMCAaHME IYHKTOB MEHIO TecTepa-aHajau3aTopa
cereit Ethernet BepkyT-ET. [domonHuTtenbHass MHGopManus 00 YCTpPOMCTBe IpuBeaeHa
B PYKOBO/ICTBAX, BXOSIINX B KOMIUIEKT ITOCTaBKM:

— «Tectep-anamm3zatop ceteit Ethernet bepkyT-ET. Kparkoe pyKoOBOACTBO
T10 3KCIUTyaTauyum»

— «Tecrep-ananusarop cereit Ethernet BepkyT-ET. PykoBOACTBO 1O TeCTUPOBAHUIO»

— «Tecrep-ananusatop certeit Ethernet Bepkyr-ET. PykoBOACTBO MO KOMaHIaM
YOQJIEHHOTO YITPaBIEHUS»

Ilpumeuanue. Tlepen HauajoM paboOThl C MPUOGOPOM PEKOMEHAYETCS MU3YUUTh KpPaTKOe
PYKOBO/ICTBO IT0 3KCILTyaTallM.



2. CTpyKTypa rnaBHOro MeHio

['MmaBHOE MeHIO IIpubopa COCTOUT M3 TPEX MOAMEHIO (Iajee — MEHI0), MepeK/IIdYeHne
MeXIy KOTOPBIMM OCYLIeCTBJASIeTCSl MpM HaxaTuyM Ha Kiaapumm |+ (Hactpoiikn),

F2 (MuCcTpy™MeHTh), ' (M3MepeHus).

1. Mento «bepkyT-ET. HacTpoiiku».

o  A:1000 - Bi—— — 15:28

Bepryrt—ET
HactpoikKm

MapaMeTpy CceTH

MNapamMeTps WHTeppercos
YcTtaHoBKKM npubopa

MNpogan
NMor

Hactpolfki  MHCoTPymeHTH  Mamepedua

PucyHok 2.1. Merto «bepkym-ET. Hacmpolikus»

2. MeH1o «bepkyT-ET. UHCTpYMEHTBI».

— A:1000 BER B:1000 BERE 09 27

Bepryt—ET
HHcTpyMeHTH

IP HMucTtpymMeHTH

MNepexeat ARP
TecT kaGenA
Wnerp
TpaHzuT
LACP moHuTOR

Hactpoiku  MHoTpumentd  MamepeHua

PucyHok 2.2. Merio «bepkym-ET. MHcmpyMeHmbi»



3. MeHio «bepryT-ET. i3mepeHus ».

E® A:1000 - B:1000 - 08:37

Bepryt-ET
HzmepeHmnA

¥.1564
BERT
MakeTHHA axUTTEpR
TecToBHIM NOTOK
TecToBREe gaHHBE
TecT BpeMeHH
CrtatmcTHka
HapyweHue oGCcnyxreaHmA

HacTpolkk  MHCTpuMeHTH  MamepeHun

PucyHok 2.3. Merto «bepkym-ET. M3mepeHus»



3. CTpoka craryca

gy A:1000 - B:——— - 16:21
|

PucyHok 3.1. Cmpoka cmamyca

CTpoka cTraryca pacIiojJiokeHa B BepXHeil 4acTu 3KpaHa Ipubopa M COOEepKUT ITaHHbIE
0 CJIenyIoLIMX MapamMeTpax (cjieBa Halpaso):

— 3apspn 6arapeu;
— HOMep TeCcTOoBO KoHuUrypaiumn';

— CKOpOCTh coeamHeHus1 Ojs mopra A (Hanpumep, «A:1000» o3HavaeT, YTO CKOPOCTb
cocrasssier 1000 M6uTt/c);

IMpumeuanue. ITpu mogxmoueHny SFP-Momysist IBeT HaATIMCY M3MEHMUTCSI C 6€JI0T0 Ha JKEITHINA.

— TeCT, 3amylleHHbIi C MCIOoAb30BaHMEM TOpTa A («—» O03HauyaeT, YTO TeCTUPOBaHMeE
B JaHHbBI/i MOMEHT He OCYIIeCTBJISIETCS);

— CKOpPOCTb COeauHeHMs Ajs nopra B;
Ipumeuanue. ITpu nogxaoueHmy SFP-Momyist HBET HAAIMCY M3MEHUTCS C 6€10r0 Ha JKEJIThIA.

— TeCT, 3amyllleHHbI C UCIIOJb30BaHMeM IopTa B («—» 03HavaeT, UTO TeCTMpPOBaHMeE
B JAHHBIVi MOMEHT He OCYIIeCTBJISIeTCS);

— TeKylllee BpeMs CyTOK.

! Mogpo6uas uHbopMauus mpeacTasieHa B opoumope «Tectep-anannsatop cereit Ethernet Bepkyr-ET.
PYKOBOJICTBO I10 TECTMPOBAHMIO».
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4. A6bpeBuaTypbl TECTOB

IIpoBoayiMbIe TECThI 0603HAYAIOTCS B CTPOKE CcTaTyca (CM. pa3gen 3) abopeBuaTypamu:

THR (throughput)

AHaM3 MPOITyCKHOM CITOCOOHOCTH

LAT (latency) AHanus 3agepkKku
BTB (back-to-back) AHanus npeebHO HarPy3Ku
FRL (frame loss) AHanu3 ypoBHS ITOTePb KaJpoOB

LB1 (loopback layer 1)

[lneiid Ha pusmueckoM (TIepBOM) YPOBHE

LB2 (loopback layer 2)

[llneiid Ha KaHATBHOM (BTOPOM) YPOBHE

LB3 (loopback layer 3)

[lIneitd Ha ceTeBOM (TpPeTheM) YPOBHE

LB4 (loopback layer 4)

[[Ineiid Ha TpaHCIIOPTHOM (UETBEPTOM) YPOBHE

BER (bit error rate test)

Omnpenenenyue Ko3dduieHTa 6MTOBBIX OLINOOK

PJ (packet jitter)

OmnpepneneHye MaKeTHOTO JKUTTepa

GEN (generate)

['eHepanus TeCTOBOrO MOTOKA

J+G (jitter + generate)

OHpe,Z[eJIEHI/Ie ITIaKEeTHOTO IKUTTEpPpA U reHepanyusa TeCTOBOI'O

TpaduKa 3amyiieHbl Ha OJJHOM ITOPTY

PTH (pass through)

Pesxxum «TpaH3ut»

REM (remote)

[TopT McI0/Ib3yeTCs A1 YAAJIEHHOTO TECTUPOBAHMS

Y (Y.1564) TectupoBaHue 1Mo pekomeHgannmn Y.1564
LAC LACP moHuTOp
SDT HapymieHune o6C/Ty>KMBaHUS

10



5. CocTosiHMe TecTUpOBaHuUS

B Tabnuie pe3ynbTaTOB OOJBIIMHCTBA TECTOB eCTh cToj0en «CoctosHue» («CocTy),
B KOTOPOM BBIBOAUTCS MHGPOPMAIIMSI O COCTOSIHUM TecTMpoBaHMs. OmucaHue BO3MOKHBIX

3HAUYeHMI1 IIpeiCTaBIeHO B TabauIle HIKe.

0 A:1000 - B:1000 - 20:34
Tect kKoHpUMrypauyum: cepeuc 1
# IR FTD FDV FLER CocT
MeuT/c MC MC #
Tect CIRE

1 10,00 Q.00 0.00 0,00 Ok
Tect CIR/EIR
Gr 11,00 Q.00 0,00 0,00 Ok
Traffic policing
Gr 13.50 Q.00 0.00 0,00 CGon

CrapT < i Coxp./3arp.

PucyHok 5.1. Pe3ynemamesl mecma KoHgu2ypayuu

«OK» TecT yCcrnemHo 3aBepliéH.

«C60ii» Bo Bpems TecTa Ipou301IIa OmuoKa.

«OTm» TecT ObIT OTMEHEH MOJib30BaTeeM (B Ipoliecce BHITOJHEHUSI TecTa
6bl1a HaXKaTa KiaBuiia «CTOI»).

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

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

«<Kmy» TecT B ouepey Ha BBITIOJIHEHME.

«Hact» BolimosiHsIeTcsl HacTpoiika mpuobopa (3TO COCTOSTHME BO3HMKAET Iepep,
cocTosiHMEM «TecT»).

«Tect» TecTupoBaHMe MPOBOAUTCS B TAHHBI MOMEHT.

11



6. RFC 2544, Hactpoika Tononorum u 3aronoBkKa

HacTpoiika TOMOJOTMM TeCTUPOBAHMS U TTapaMeTpPOB 3ar0JIOBKA TMAKETOB BBITIOIHSIETCS
B MeHI0 «M3Mmepenus» = «RFC 2544» = «HacTpoiikm».

gy A:1000 - B:——— - 12:30

HacTporkK

Tononorva TecToB

3aronoBok
Kagpw

MponyckHana cnocoBHOCTE
Sapep®ka
MoTepn kagpobB
MNpepensHana Harpyska

AononHUTensHO

Mo yromaHKn

PucyHok 6.1. Hacmpoliiku RFC 2544

6.1. Tononorua TecTos

gy N:1000 - B:—— - 12:36

Tononorkva TecToB

MopT nepepayun JAE

MopT Npuém A

flvcT, IP 192 ,.168.1.1

A B N T AHUMOHHE

PucyHok 6.2. MeHto «Tonosnozusi mecmos»

C oMo1IbI0 3TOr0 MEHIO 33Ja€TCS MOPT MPUEMA U TIOPT nepenaun gaHHbIX. OOUH U TOT
>Ke TIOPT MOXeT CIY>KUTb U [IJIS lepefauu U il IpueMa (HarpuMmep, Ipu UCIOJIb30BaHUM
dbyukuum  llneitd). Ilpy acMMMeTpMUYHOM  TeCTUMPOBaAaHMM B  KauecTBe IIOpTa
repeaauy/mpyremMa BbioMpaeTcs «IMcTaHIMOHHbI».
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6.2. OcHOBHble NapaMeTpbl 3aro/ioBKa

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 6.3. MeHto «3a20/1080K»

MAC Ormp. MAC-agpec oTripaBUTeIS.

MAC ITomyu. MAC-agpec nosyuarers.

[P Ormip. [P-agpec oTripaBuUTeNS.

IP I[Tomyu. [P-agpec momy4varers.

IIOTIOJTHUTE/IBHO 3HaueHus1, 3aJaHHbIe B MEeHIO «3arojIoBOK (Jo1.)» (pasgen 6.3).

IMpumeuanue. Tlpu BIOOpe MyHKTa MeHI0O «MAC OTtrip.» i «MAC ITonyd.» M HaXkKaTUM Ha

xiasumy ' ( 72 ) BMecTo Tekymero MAC-ampeca 6yzmeT nozacTasieH MAC-ampec opTa A

(B), 3amaHHblil B MeHI0 «I[TapameTpsl MHTepdeiicoB» (cM. pazgen 30).

IMpumeuanue. TIpu Bri6Ope yHKTA MeHI0 «IP OTtmp.» mim «IP IToayd.» 1 HaskaTuM Ha KIaBUIILY

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

B MeHI0 «I[lapameTtpsl ceTu» (cM. pasgen 0).

Ipumeuanue. TIpu BoIGOpe MyHKTa MeHI0 «MAC ITomyd.» ¥ Ha)XaTuM Ha KJIaBuIry -

oyzer
npoBeneH ARP-3ampoc. B pesynbraTe 3arnpoca Bmecto Tekyiiero MAC-agpeca momy4daress

oynet roactasiaeH MAC-aapec, cooTBeTCTBYIONIMIT IP-aapecy mosmyuaTess.
[Tpu 3amauum MAC-agpecoB HeOOXOIMMO YUUTHIBATH CJIeIyIOlIee:

— B KauectBe MAC-aapeca oTnpaBuTesnsi ykasbiBaeTcsi MAC-aapec wuHTepdeiica
MCTOYHMKA;

— eI MCTOYHMK M ToJydyaTeflb COedMHEHbl HalpsMylo, 0e3 MTPOMeKYTOUHbBIX
MaplIpyTHU3aTopoB, B KauectBe MAC-agpeca nosny4dartessi ykasbiBaeTcs:t MAC-anpec
mHTepdeiica mosyuaTess;

—  eCJIM MEXIY MCTOUHMKOM M ITOJTyJaTeieM CYyIeCTBYET XOTSI ObI OAVH MapUIpyTU3aTop,
B KauecTBe MAC-azpeca noyiydaTesiss Heooxoaumo ykazaTb MAC-anpec 6/mskaitiero
K UICTOUHMKY MapIIpyTu3aTopa.
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6.3. [lononHuTenbHbIe NapaMeTpbl 3aroJI0BKa

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 6.4. MeHto «3a20/1080k (0on.)»

Auto-ARP

Ecau BeiOpaHO «BKiT», TO IIpu 3aITycKe TeCTOB Oy[IeT aBTOMaTUUeCKN
npoBenéeéH ARP-3arpoc. B pesyibraTe 3arpoca BMeCTO TEKYILEro
MAC-agpeca mnosydaTtens Oymer moxactaBieH MAC-ampec,
COOTBeTCTBYIOIMIT [P-ampecy mosydaresns, 3aJaHHOMY B MeEHIO
«3aroJ0BOK».

VLAN

[Tepexon B MeHI0 «VLAN».

MPLS

[Tepexon B MeHIO «CTEK METOK».

[P DiffServ

[TosBosisieT BbiOpaTh mosiss Precedence um ToS («<PREC+TOS») mnu
niosie DSCP («DSCP») s 3amaHust Kjacca 00C/ay>kuBaHus Tpaduka
OT pa3JIMUHBIX MpUIOXKeHMii. OmcaHue 1oJseii mpeAcTaBIeHo HIKe.

Precedence

[losie, KOTOpOe yKa3bpIBaeT MPUOPUTET Kajapa. Bo3moxXHO BoceMb
3HaUeHUM mnpuopurera Kaapa B coorBerctBUM ¢ RFC 791 [2].
OTmnpaBuUTeNb MOXET YCTAHOBUTH B 3TOM ITojie Jilo6oe 3HaueHue
13 TabIUIIbI 36.2.

ToS

[Tone, koTopoe omnpepensieT TUI obcaykuanus IP-nakera (Type of
Service). OTmnpaBuTe/Nb MOXET YCTaHOBUTb B 3TOM TIIoJie Jii06oe
3HaueHue M3 Tabnuibl 36.3, PYKOBOACTBYSICh METOOMKOI
RFC 1349 [4]. Takke BO3MOXHO YCTAaHOBUTb JIIOOYIO OPYTYIO
KOMOMHAILIMI0O U3 4-X OUT B COOTBETCTBMM C HACTpOKaMu
MapuIpyTmU3aTopa.

DSCP

[Tonre DSCP coctout 13 8 6UT U MO3BOJISIET 3a/1aBaTh OOJIbIIIEE YMCIIO
KJIaCCOB 0OcCayskmMBaHMs Tpaduka, yeM monst Precedence m ToS.
OmucaHue crapmux 6 OUT IpeacTaBAeHO B Tabil. 36.4. Miuangiime
26uta ucnonab3ywoTcs mpoTokosiom TCP  pag  mepenaun
MHGOpMaLVM O Meperpyskax u OMy1caHbl B Tab6JI. 36.5.

UDP src

Homep UDP-niopTta oTripaBuTesi.

UDP dst

Homep UDP-niopra nosyuaresi.
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ITpumeyanue. TIpu BbIGOpe NyHKTa MeHI0 «VLAN» ¥ HaxaTuu Ha Kkiasumry o / ©2

B KauecTBe HacTpoek VLAN OyayT aBTOMaTM4YeCKM TOACTaB/IeHbl HACTPOIKM, 3aJlaHHbIe
B MeHI0 «[TapameTpsl MHTepdeiicoB» = «VLAN» mst mopta A/B.

ITpumeyanue. TIpy BoIGOpe MyHKTA MeHIo «MPLS» 1 HaxkaTuy Ha Kiapumry @/ F2

HacTpoek MPLS OymyT aBTOMAaTMueCKM IIOACTaBJEHbl HACTPOVIKM, 3aJaHHbIe B MEHIO
«[TapameTpsl uHTEpdeEiicoB» = «MPLS» myst mopta A/B.

B KaueCTBe

6.4. Hacrpoiika VLAN

[— g A 1000 - B;j——— - 11:17

VLAN

LRzl Broikn

ID 1000
Mpuopurter 2

ID 2000
Mpuoputer 4

ID 4000
Mpuoputer 7

Brkn 1 2 3

PucyHok 6.5. MeHto «VLAN»

VLAN Br160p KoMmuecTBa MeTOK (1-3, BoIki).

ID 12-6utHbiit uaeHtTudukarop VLAN, mpepacTaBisieT co60it 4ymCiio
or0 mo 4095. OpnosHauHo ompegensier VLAN, KoTopoit
npuHaziexut kagp. Hynesoe snauenme VLAN ID nmoka3sbiBaeT, 4TO
JaHHBII Kaap He HecérT wmHpopmaumu o VLAN, a comepsKut
mHbopMaluio ToibKO O Tpuoputete. Eciu 3Hauenne VLAN ID
YCTAHOBJIEHO paBHbIM 1, TO MpM IMPOXOAe 4yepe3 MOPT CETEBOro
KomMMmyTaTopa 3HaueHume VLAN ID png storo Kazapa Oymer
yctaHoBsieHO paBHbIM VLAN ID mopra.

[TpuopureT [lone, koTOpoe ompenensier mnpuoputeT Tpaduka. CyiiecTByeT
8 3HaueHuit nmpuopureta ([1]), COOTBETCTBME MEXIY IIPUOPUTETOM
" TUIIOM TpaduKa IpeCcTaBIeHo B Tabuiie 36.1.
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6.5. Hactpoiika 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 6.6. MeHto «Cmek Memok»

KoJs-Bo meTOK Br16op KonmdecTBa MeTOK (1-3, BbIKi).
MeTtka 3HaueHue MeTKU.

MPLS COS Kiacc o6cmyskuBaHus makeTa.

TTL Bpems >knM3HM IMakeTa C METKO.

6.6. Bbibop pasmepa kappa

) A: 1000 - B:—— - 12:25
Kagpw

64 Bk
2 128 Brn
3 256 Brn
4 512 Brn
5% 1024 Bekn
6 1280 Bkn
7 1518 Bkn
& 9800 Bukn
9 64 Burn

Brn Brrkn Mo yrondaHHm

PucyHok 6.7. MeHto «Kadpei»

Pa3Mepr repeagaBaeMbIX KaapPpOB MOXXHO 3a4d4Tb ABYMS criocobamm:

1. BbiOpaTh cTaHIApTHbBIE pa3Mepbl B COOTBETCTBUM ¢ MeToayKoit RFC 2544 — knaBuiia

4 («I1o ymomuaHuio»): 64, 128, 256, 512, 1024, 1280, 1518 6ajit. [Ipu 9TOM MMeeTCs
BO3MOXHOCTb JOIOJHUTEILHO 3a1aTh OAMH KaJp IIPOM3BOJILHOIO pasMepa.

2. BBecTu pasmepbl KaJpoB BpyuyHYIO. Pa3zmep He AO/KHbI ObITh MeHbIle 64 O6aiT
1 ripeBbIaTh 9600 6ajiT.
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7. RFC 2544. Hactpoiika napamMeTpoB TeCTOB

3agaTb 3HaA4YeHMS InmapaMeTpoB TeCTOB [/ IIpOBEACHMA aHa/IMn3a MOXHO IOBYMA

criocobamu:

1. BpiGpaTh CTaHJapTHbIE HACTPOIKM B COOTBETCTBUM C MeToauKoit RFC 2544: MeHI0

«smepennsi» = «RFC 2544» = «HacTpoiiku», KiIaBuila

F («Ilo ymomuaHMIO»).

HacTpoiiku 6yayT MpMMeHeHbI IJjis BCeX MOAMEHIO, TOKa3aHHbIX Ha puc. 6.1, Kpome
«Tomonorust TecToB» U «3arojI0OBOK».

2. IIpoBecTu HaCTPOIKY BpyUHYIO (CM. pasmensl 6.1-6.6, 7.1-7.5).

Ipumeuarue. Bo3MOXXHOCTb M3MEHEHMS CTAaHIAPTHBIX, OIIpeIeTéHHbIX MeToaKkoi RFC 2544,
3HAUYeHMI1 IMapaMeTpOB TECTOB IPeayCMOTpPeHa B Mpubope OISl ONMTUMMU3ALUM CKOPOCTU U
MoBbINIeHMS 3PPeKTUBHOCTY IIPOBEAEHMST aHAIM3A.

7.1. NponyckHasa cnocobHOCTb

Hl  A:1000 — B:1000 - 02:15%

MponyckHaa cnocoBHOCTL
MNapameTpw

| BunonusaTs WK
Harpyzka.¥ 100

MpoGa.c 50

Her Na

PucyHok 7.1. Hacmpolika napamempos mecma

BLINONHATD Bx/I0ueHMe/OTKIIOUeHe aHaa13a IPONTYCKHOi CIIOCOGHOCTH.

Harpyska (L1) 3HaueHne @usmuueckoii (L1) ckopoct B mpoueHTax ( '),
B KO6uT/C (72 ) mm B M6ut/c (7).

ITpo6a, ¢ ITepuon BpeMeHH, B TeUeHMe KOTOPOTo BLITIOIHSAETCS IIpoba s

KaXK[I0T'0 3aJaHHOr'0 B HACTPOViKax pa3Mmepa kagpa (1-2886 c¢).

Paspemenne, %

PaspemieHnue, ¢ KOTOpbIM OyfeT IPOMU3BOAMUTLCS IIOMCK
TPOITYCKHOJi cr1oco6HOCTH. Bo3mokHble 3HaueHus: 10 ( 71),

1(%)y, o1 (¥), 001 (™). HaumeHblee 3HaueHMe
paspelieHuss COOTBETCTBYET HauOOoJIbIeii TOUHOCTY U3MepeHMsT
TIPOITYCKHO CIIOCOOHOCTY KaHasa.

[Topor noTteps, %

[Topor pomyctumbix 1otepb (0-10%). Ecam  KoamuyecTBO
IIPUHATBIX [AKeTOB  OKa3bIBaeTCs MeHbIle KOJIMYeCTBa
riepefaHHbIX Ha BeJIMUYMHY JOIYCTMMOTO IOpora MoTepb, TeCT
CUUTAETCS ITPOIEHHbBIM.
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7.2. 3apepxKa

gy N:1000 -

B:——-

13:22

BrnonHATe

Kon—-Bo npo6
MpoGa.c

3apepxkKa
HacTtporkm

a
20
120

Harpyzkm (L1}

Het la

PucyHok 7.2. Hacmpolika napamempos mecma

Boinio/nHATh

BkiroueHne/OTKIIIOUEHME aHa/IM3a 3aJlep>KKY Iepenadyy JaHHbIX.

Kos-Bo mpo6

KoJymuecTBO ITOBTOPEHMI TeCTa IJ1s1 KasKI0ro 3aJJaHHOro pasmepa

Kazpa.
ITpoba, c [lepuomd BpeMeHM, B TeUeHMe KOTOPOTO BBITIOIHSIETCS TIpoba s
Ka)KI0ro 3aJaHHOIr0 B HACTPOVKax pasMmepa Kazxpa (1-2886 ¢).
Harpysku (L1) [Tepexon B meH1o «Harpysku (L1)».
gy A:1000 - B:——— - 13:25
Harpysku (L1)
Mpon. cnoc.
64 Gant 100 %
128 Gant 100 %
256 Gant 100 %
512 GanTt 100 %
1024 Gant 100 %
1280 Gant 100 %
1518 Gant 100 %
9600 Gant 100 %
64 Gant 100 %
Mpon, cnoc, BpuydHU
PucyHok 7.3. Merto «Haepy3ku (L1)»
NcTouHUK

Ilpu BbIGOpe «IIpom. cmoc» ( F') Tect «3amepxkka» 6ymeT
IIPOXOAUTH TPV 3HAYEHUM HATPYy3KM, MOJIYYEHHOM B pe3y/bTaTe

tecta «[IpomyckHasi crioco6HOCTh». [Ipn BbibOpe «BpyuHyo» (

FZ)

IIpn 1IMpoBeJeH TeCTa 6y,ELYT MCIIOZIb30OBAHbI 3HAUEHMS, 3aJaHHbIE

I1OJIb30BATEJIEM.
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7.3. 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 7.4. Hacmpoliika napamempos mecma

BoImmonHaTs

BxitoyeHne/OTKIIOYEHME aHAJ/IM3a YPOBHS MOTEPb KaAPOB.

ITpoba, c

Ilepuon BpeMeHM, B TeUYeHME KOTOPOTO BBIIMOJIHSIETCS ITpoba mAjist
Ka’k[IOTO 3aJaHHOTO B HACTpOIiKax pasmepa kagpa (1-2886 c).

Komn-Bo maros

KosuecTBO 111aroB M3MeHeHMsI Harpy3Ku.

Hau. narp. (L1),
Kon. Harp. (L1)

[Tonsi «HavanbHast Harpy3ka (L1)» u «koHeuHasi Harpy3ka (L1)»
TO3BOJISIIOT 3a/1aTh AMana30H 3HaUYeHMIi Harpy3Ky, Ha KOTOPOii 6yeT
MIPOBOOUTHCSI aHAIM3 YPOBHS moTepb. 3HaueHus: ¢pusmueckoit (L1)

CKOPOCTH 3a/al0Tcsl B IpoLeHTax ( ' ), B K6ut/c ( 72 ) uamu B Méut/c

(F3 )

7.4. MNpepenbHasa Harpyska

=g ;1000 - B:——— - 14:14

MNpepensHan Harpyska
Hactpomkn

Bunonuarte JEIE]

Kon—-Bo npo6 50
MpoGa.c 60O

Harpyskm (L1

Her la

PucyHok 7.5. Hacmpolika napamempos mecma

BoinionHATH

BriiroueHne/OTK/IIOUEHNE aHA/IM3a TIpefeIbHOV Harpy3Ku.

Kos-Bo mpo6

KommyecTBO TOBTOpeHMIt TecTa [JiI KakOOro  3aJaHHOTO
B HACTpOJKax pazMepa Kaapa.

IIpoba, c [lepuon BpeMeHM, B TeUYeHME KOTOPOTO BBIIMIOJHSIETCS IIpoba jist
Ka)XJ0ro 3aJaHHOTO B HACTPOJKax pa3sMmepa kagpa (2—-2886 ¢).
Harpysku (L1) [Tepexon B meHo «Harpysku (L1)» (cm. puc. 7.3).
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7.5. lononH1UTeNnbHbIe HAaCTPOMKH

AononHUTensHo

HHTepean.mc 7000
OgyueHme . Mmc 2000

Aeunanp . M

Her la

PucyHok 7.6. MeHio «/lonosHumenbHo»

NHTepBan, mc

BpeMst MeXIy OKOHYaHMEeM OJHOJ ITPOObI M OTIIPAaBKO 00y4YaloIero
Kajapa.

Ilpumeuanue. OOyuvaromuii Kaap uMeeT oauHakoBbie MAC-aapeca
OTIIpaBUTeJS U NoydaTessi. Korga KomMyTaTop moayJyaeT Takovi Kagp,
OH OT(GWJIbTPOBBIBAET €ro, T.K. BBIXOJAHOV MHTepdeic coBnagaeT co
BXoAHbIM. IIpum 3stom kommyrtatop cumuTbiBaeT MAC-agpec
OTITPaBUTEJIS U 3alIOMUHAET MHTepdeic, C KOTOPOTO OH ObLI ITOJTyYEH.

ObyueHne, Mc Bpems, uepe3 KOTOpoe HAUYHETCSI TeCTUPOBaHME IIOC/e OTIIPABKU
o0yuarIero Kagpa.
I ByHarp. BritoueHue/BbIK/IIOUEHUS BO3MOXHOCTU IIPOBOOUTD

IBYHaIIpaBJeHHbIl TeCT?.

CorsnacHo RFC 2544, unTtepsain coctasiser 7000 mc (2000 Mc OTBOAUTCS Ha TMOTyUeHMe
OCTaTOYHBIX KaipoB, 5000 Mc — Ha pecTabuUIM3aLNI0 TECTUPYEMOT0 YCTPOICTBA), a 06yueHue

— 2000 mc.

[Tonb30BaTes b MOXKeT 3aaBaTh ITPOM3BOJIbHbIE 3HAUEHMA MHTEPBAJia B IIpedesjaax OT 100

o 10000 mc, BenmumuHa 00y4eHMs He To/DKHA 0bITh MeHbIie 100 mc 1 mpeBsbiaTh 10 000 mc.

2 Tlompo6Hast uHbopMalus mpencrasieHa B 6poinope «Tectep-ananmusarop certeir Ethernet Bepkyt-ET.
PYKOBOJICTBO I10 TECTMPOBAHMIO».
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8. RFC 2544. Pe3ynbTaTbl aHanusa

B cootBercTBUM ¢ pekomeHpmauyeit RFC 2544 pe3ynbTaThl TECTOB ITPEeICTAaBIISIIOTCS
B Ta0IMUHOI U rpadumueckoit hopmax.

8.1. MponyckHasa cnoco6HOCTb

E f N:1000 - B:—— - 15 52

MponyckHana cnocoBHOCTL
Kagp Harp ¥ Kapp/c TecT
64 100,00 1488095 MNotoeo
128 100,00 844594 MNotoeo
256 100,00 452898 MNotoeo
512 100,00 234962 MNotoeo
1024 100,00 119731 MNotoeo
1280 100,00 96153 MNotoeo
1518 100,00 81274 MNotoeo

Crapt [paduir MEuric L2 Cozp, 3arp.,

PucyHok 8.1. Pesynemamsi mecma: mabauya

Pe3ynbTaThl TeCTa OTOOPAsKAIOTCS B TAOJMYHOM BUIe: pa3Mep Kaapa (B 6aiiTax); 3HaueHue

3arpy3km KaHajia (B %); 3HaUYeHune HpOHYCKHOVI CHOC06HOCTI/I, ITOJIYyYU€HHO€ B pPE3YyJIbTAaTe

aHanu3a. IIpy HaXKaTUM Ha KIaBUIIy ' ° IIPOMCXOJMT MepecyéT IMONe3HOi COCTaBIgIolei

Harpy3KM B COOTBETCTBUM C OIpeieIEHHBIM YpoBHeM (Mo6uT/c L2, M6uT/c L3, MouTt/c L4 unn
Kazp/c):
— KaHa/IbHBbIN ypoBeHb (MOwuT/c L2): yumThiBaeTcs ToibKo pasmep Ethernet-kampa
(Bkirouast CRC);

— cereBoii ypoBeHb (M6ut/c L3): yumrtbiBaercs pasmep Ethernet-kampa 6e3 CRC,
Ethernet-3aromoBka, VLAN- 1 MPLS-meTOK;

— TPaAHCIIOPTHBIN ypoBeHb (MouT/c L4): yunutsiBaetcst pasmep Ethernet-kazgpa 6e3 CRC,

Ethernet- u IP-3aronoska, VLAN- 1 MPLS-meTOK.
Il mepexopa K rpaduueckoit Gpopme NpecTaBlIeHus Pe3y/abTaTOB CIYKUT KAaByUIIa -

(«I'pacduk»).
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L A:100 — B:——— - 00:01
HEwT o MponyckHas cnocoBHOCTE
DB e ee e BTN e R TP E PR LT PP TR P R PP PP RLRPRRTS
769,49} B - s P
aE aE =
=
—r = = =
— = = =
EF7 .4 H1—|1—|1—| ....................................
o . . .
e o (] (]
ERENENE
IEd 9. wl =l = e
= o L L+
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 8.2. Pe3ynemamsl mecma: 2paguk

F3

Knasuiia («Bug») caykuT [Oaa TepekIoueHus] MekAy [OBYMs BapuaHTaMMu

Fpad)I/I‘IECKOFO IIpeaCTaBJ/IEHUA Pe3y/JIbTaTOB TECTUPOBAHMS:

1. MakcumajabHOe 3HaueHuMe 10 ocu Y COOTBETCTBYET MAaKCUMMAaJIbHOM CKOPOCTU
coenyHeHus. ITycTbie CTOMOIBI OTOOPAskalOT MaKCMMaIbHOE TeOpeTUUeCKoe 3HauUeHne
IIPOMYCKHO CITOCOOGHOCTM.

2. MakcumajapHOe 3HaueHue 1Mo ocu Y COOTBETCTBYET MaKCUMMaJIbHOMY M3MepPeHHOMY
3HAYEHMIO MIPOITYCKHO CITOCOOHOCTHA.

[To ocu X B 060MX CIyyasix OTJIOKeHbI 3HaUE€HMsI, COOTBETCTBYIOIIME pa3Mepy Kazpa.

Ha 3arojHeHHBIX CTOJOIAX [AuarpamMMbl OTOOpaskaeTcsl IOJyuyeHHOe B pe3yJsbTaTe
TeCTUMPOBAHMS 3HAUEHMe MTPOMYCKHOM CITOCOOGHOCTM B KaZp/C U B MPOIEHTAaX OTHOCUTEIbHO
3aJaHHOI Harpy3KIu.

8.2. 3apepxkKa

L A:100 - B:—— - 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 [patir Coxp, 3arp,

PucyHok 8.3. Peaynemamsi mecma: mabauya

Tabnuia MOKasbIBaeT CpefHee 3HAUEHMe 3aJepiKKM (B MC) AJIS KaXKIOTro 3aJaHHOTO
B HACTpPOJKax pasMepa Kaapa OaHHBIX M COOTBETCTBYIONee €My 3HaueHye IPOITyCKHOI
CIIOCOOHOCTH (B %), MMOJTyUeHHOE B pe3yJibTaTe TecTa «I[IpomycKHast CTOCOOGHOCTh».
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s mepexopa K rpaduueckoit opMe mpeicTaBleHMs pe3y/IbTaToOB CIYKUT KIaBuiIa -

(«I'paduk»).

Il A:1000 LAT B:1000 LAT 00105

FALEP¥Ra, MC Eanepmﬁa
L

L1 = | S P
L = | P
L | P

L =

B4 123 256 1oz 1515 1500
pazmep kagpa. b

Tatnvua

PucyHok 8.4. Peaynemamesl mecma: epaguk

Ha nuarpamme Ajisi KaKIOro pasMepa Kaapa oToOpaykaeTcsi CTosbell, BbICOTa KOTOPOTO
COOTBETCTBYEeT CpeJHeMy 3HaUeHUIO 3aeP>KKHU (B MC).

8.3. lNoTepu Kaapos

I § n:1000 - B:—— - 15 53
MoTepn kagpobB

Kagp Harp.% TlloTepn X

654 100,00 0.,0000
128 100,00 0.,0000
256 100,00 0.,0000
512 100,00 0.,0000
1024 100,00 0.,0000
1280 100,00 0.,0000
1518 100,00 0.,0000

CrapT =ETET MEuT o L2 Coxp, 2arp,

PucyHok 8.5. Pesynemamsi mecma: mabauya

B Ta6uiie 11 KaskAoro pasMepa rakera (B 6aiiTax) ¥ COOTBETCTBYIOIIEH 3aTpy3KM KaHasIa

(B %) O0TOGpa>kaeTcsl 3HaUeHMe YPOBHS MoTepb. [Ipy HaxKaTUM Ha KIaBUITY '° IPOUCXOIUT

TIepecY€ET MOJIE3HONM COCTABISIONIEN HArPY3KM B COOTBETCTBUM C OIPEIEJIEHHBIM YPOBHEM
(Méwut/c L2, Méut/c L3, MouTt/c L4 vau Kamgp/c):

— KaHa/IbHBbIN ypoBeHb (MOwuT/c L2): yumThiBaeTcs ToibKo pasmep Ethernet-kampa
(Brirouast CRC);

— cereBoii ypoBeHb (M6ut/c L3): yumrtbiBaercs pasmep Ethernet-kampa 6e3 CRC,
Ethernet-3aronoBka, VLAN- u 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.

Jlis1 mepexopa K rpaduueckoit opMe MpeicTaBIeHMs pe3y/IbTaToOB CIYKUT KIaBuia -

(«I'paduk»).

L] A:1000 - B:1000 — 01:11

notepu. % MoTepu kagpos
A0fp-ceee- e e e S e e e e _

an

&0
7 - . : : R
50 : .

sl 0 AR SO O S
20 : : : : : :
20 R R . R R R R :
P USUUU OO UUUNS SUVUO SUNOUN ! SOVNE SUOUOEY A OO S

o 10 20 30 48 S0 &4 70 &0 @0 100
Harpyska, &

Tagmua fMereHpa

PucyHok 8.6. Pe3ynemamsl mecma: 2paguk

Ha rpaduke @i Kakgoro yKa3aHHOTO B HACTpoOiKax pa3Mepa Kaapa ToKa3aHa
3aBUCUMOCTb YPOBHS IOTEPb KAZAPOB (B %) OT HArpy3Ku (B %).

8.4. NpepenbHasa Harpyska

B A:1000 - B:——— - 21:12

MNpepensHan Harpyzka

Kagp Harp. ¥ KomuectBo TecT
1024 100,000 6.150e+05 lNoTOBO
128 100,000 4,290e+068 [oTOBO
256 100,000 2.315e+06 [oToOBO
512 100,000 1,207e+068 [oTOBO
1024 100,000 6.158e+05 lNoToBO
1280 100,000 4,944e+05 lNoTOBO
1518 100,000 4.,151e+05 lNoTOBO

Crapt [paduk Bpema.c Coxp, 3arp.

PucyHok 8.7. Pesynemamsi mecma: mabauya

B Tabsmnile s KaKIOro pasMepa Maketa oToOpaskaeTcsl 3aJilaHHasi B HACTPOiiKax TecTa
Harpyska ¥ BpeMsl, B TeueHMe KOTOPOTO YCTPOIMCTBO CIIPABJSIETCS C MaKCHMMAaJIbHOM
Harpyskoi. Ecjiin BpeMst onpefenuTh He yAaaoCh, B CTOJOIlE COCTOSIHUSI TeCTa BbIBOAUTCS

«Ommnbkar, a B cTosbLe «BpeMsi, ¢» — IMIPOUYEepPKM.

Ilpy HaXkaTuMyM Ha KAaBUIIy

(«Kampbi») BMecTo cTonbia «Bpemsi, c» oToOpaskaeTcs
cronbern «KoamyecTBo», B KOTOPOM IIPEICTaBJII€EHO KOJMYECTBO KaJpoB, MepemaHHbIX

3a BpeMs TeCTUPOBAHMA.

Jlis mepexopa K rpaduueckoit GopMe IMpeficTaBlIeHMs] pe3y/IbTaToB CIYKUT KIaBuia -

(«I'paduk»).
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| H) A:1000 - B:i———

EPEMA T HPE.IJ.E.I'IbHaFl Harp4ska

Bl — - —--

(=N [=H ("N
(v N = =3 = CL (v N (=8
=P SR =1 R U7 R -1 R -1 S =7 AR =1 R (=1 R
1] s D " ] ] 1
-ty ay ety -y
L - -
=T [=g] - [up] [un] [t -
i.0f .- =t |..|cal... Jcal... @[3 o] oo
— o -r (] [y M _
Lo o — =3 Lo =t L
- [ ] r [N - [np] -
[du] =t [t ] — w =t oo
0
0 1024 128 o6 Biz  i0e% 1280 1L
pasmMep Kagpa.b
Tabmiua

PucyHok 8.8. Pe3ynemamsl mecma: 2paguk

Ha mpuarpaMme j1s1 KaskIOro 3aJJaHHOrO pasMepa Kagpa oTobpaskaeTcst cToiber], BbICOTa
KOTOPOTO COOTBETCTBYET BpeMEHM, B TeUeHMe KOTOPOro YCTPOICTBO CIIPaBIISIIIOCH

C IIpee/ibHOM Harpy3Koii.
Ha cTonbuiax gmarpamMMbl OTOOpaskaeTcsl KOJIMYECTBO IMAKETOB, MepeJaHHbIX 3a BpeMs

TeCTUPOBAHMA.



9. Y.1564. HacTpoiika cepBuCcOB 1 TeCTOB

HacTpoiika mapaMeTpoOB TeCTUPOBAHMS M0 pekoMeHAau Y.1564 BBIMTOJHSIETCSI B MEHIO
«A3mepennsi» = «Y.1564» = «HacTpoiikn».

9.1. O6wme HaCTPOMKH

— Ap1000 - Bir— - 14:39

Hactporkm

KommuecTBe cepBucob I

TononorvAa TecToB
HacTpolku cepeucoe
TecTr KoHPMIYpRaummM

TecT NpoHUIBOAMTENEHOCTH

Mo ymomuaHumw

PucyHok 9.1. Merto «Y.1564. Hacmpoliku»

KosmnuecTBo cepB1COB KonmuecTBo TecTupyembix cepBucoB (0T 1 mo 10).

Tomnosorusi TeCToB [Tepexon B MeHI0 «Tomosorus TeCToB» (CM. pasfen 6.1).
HacTpoiiku cepBucoB [Tepexon B MeHI0 «HacTpoiiku cepBUCOB» (CM. pasgen 9.2).
TecTbl KOHDUTYpALIUU [Tepexon B MeHI0 «TecTbl KOHGUTYpaLyu» (CM. pasaen 9.3).
TecT npon3BOAUTEIBLHOCTU [Tepexon B MeHI0 «TeCT IMMPOM3BOAUTEIbHOCTU» (CM. pa3aen 9.4).

9.2. Hactpoiiku cepBucos

MeHo «HacCTpoiikyu CepBUCOB» CIOYKUT [Ji YCTAHOBKM MapaMeTpPOB, OIpPenesIsIoIInX
BEPXHIOI0 TI'PaHMIy MOMYCTUMOro 00béma maHHbIX mys cepBucoB (CIR m EIR), a Takke
BeJIMUMHbBI Harpy3ku Ajs Tecta Traffic Policing.

EaE A:1000 - B:1000 - 13 44
HEICTEOI;‘IKH CEEBMCOB
CIR {L2) 10 MeuT/C
EIR (L2} 1 MGuT/C
TP (L2) 11 MGUT/C

Pazmep kagpa 64
MNapameTpr SAC

3aronoBokK

L4 KonupoeaTe Becragute b

PucyHok 9.2. Merto «Y.1564. Hacmpoliku cepsucos»

CIR (L2) l'apaHTHpOBaHHasI IIPOITYCKHAS CIIOCOOHOCTb.
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EIR (L2) MakcumanbHO Jorycrumoe rnpessbiineHue CIR.

TP (L2) 3Hauenue Harpys3ku mjs Tecta Traffic Policing. Ota BenmuumHa
nosskHa 6bITh 60sbiie CIR (L2) + EIR (L2).

Pasmep kagpa Pasmep kagpa gjs cepsuca.

[TapameTtpsl SAC [Tepexon B meH1o «[TapameTtpbl SAC» (cM. pasgen 9.2.1).

3arosmoBoK [Tepexon, B MeHIO «3aroJioOBOK» (CM. paspen 6.2).

Homep cepBuca, AJjisi KOTOPOTO OCYIIECTBJSIETCSI HACTPOiika, OToGpaxkaeTcsi B BepXHeit
yacTy sKpaHa. Eciu B MeHio «HacTtpoiiku» (cMm. pasgen 9.1) BbIOpaHO HECKOJIBKO CEPBMCOB,

repexkaoueHe MeXIy HUMMM BBIIIOJHSIETCSI C TTIOMOIIbI0 KIaBUII @/@ wm F1 /4

Knasyuum 2 / F® nosponsiioT ckomuMpoBaTh HACTPOKM OFHOTO cepByca M IMPUMEHUTD

UX JIJI1 OPYTOTO.
9.2.1. Napametpsbi SAC

MeHto «ITapameTpsl SAC» CIIYKUT IJis1 HACTPOWMKM MOKa3aTesieil KauecTBa Ojisd KaXIoro
cepBiCa B COOTBETCTBUM C COT/IalieHeM 00 ypoBHe obocayskuBaumst (SLA).

—  A:1000 - B:i— - 15:05

HEEEMETEH SAC

Motepu kagpoe 1.00e—03
FTID.mc 1
FDV.mc 1
M. kbur/c: 100

L KonupoeaTe BoraguTte i

PucyHok 9.3. Merto «Y.1564. [Tapamempesi SAC»

[ToTepu KagpoB JonyCcTUMBIN YPOBEHB MOTEPD KAAPOB.

FTD, mc MaxkcuManbHO OOIYyCTUMas 3aePrKKa pacrpoCTpaHeHs KagpoB.

FDV, mc MaxkcuManbHO OOIYCTUMOE OTKJIOHEHUe 3a0ePXKKU PacIrpoCTpaHeHus
KaJpoB.

M, K6uT/C M-daxkTop.

Homep cepBuca, 1Jisi KOTOPOTO OCYIIECTBJSIETCS HACTPOIiKa, OTOGpaXkaeTcsi B BepXHeit
yacTu 3kpaHa. Eciu B meHo «HacTpoiiku» (cm. pasgen 9.1) BBIOpaHO HECKOJIBKO CEPBMCOB,

repeKkIUeHe MeXAy HUMM BBITIOJHSIETCS ¢ TMTOMOIIbI0 KIaBUII @/@ wm VR

Knapumm F2 / F3

IJISL APYTOTO.

ITO3BOJIAIOT CKOIIMPOBATb HaCTpOVIKM OIOHOIO CepBMCa U IIPMMEHUNTDb UX
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9.3. TecTbl KOHUTrypaumm

MeH10 «TecTbl KOHPUTYpAUUU» CIYSKUAT IJI 3aJaHNSI TapaMeTpoB aHa/IU3a (IIUTETbHOCTD
11ara, KOJIM4ecTBO I1aroB), a TAKKe BbIOOpA TECTOB, KOTOPBIE OYYT BBITIONHSITHCS.

—  A:1000 - B:i— - 16:486

TecTe KoHPUMYpaumm
AT, wara,. c el

Tect CIE Bkn
Kon—eo waroe 1

Tect EIE Bwikn

Traf. Policing Bwekn

PucyHok 9.4. MeHto «Y.1564. Tecmeol KoHGU2ypauyuu»

Inwut. mara, ¢ 3HaueHMe JINTEIBHOCTM IIara, KOTopoe OymeT
MCIIO/Ib30BATHCS JIJISI TECTOB KOHDUTYpaIlUn.

Tect CIR Bknwouenne/BoiknwoueHne tecta CIR.

KoJi-Bo maros KonnuecTBO 11aros A1 IpOBeeHMST TeCTUPOBAHMS.

Tect EIR BkinroueHne/BoikiaoueHne Tecta EIR.

Traf. Policing BktoueHne/BoikaoueHme tecta Traffic Policing.

9.4. TecT Nnpon3BOAUTENLHOCTH

MeHi1o «TecT IIPOU3BOOAUTEIbBHOCTU» CIIY>KUT OJIA BbI60pa JJINTEJIbHOCTU aHaJ/In3a.

— Ap1000 - Bir— - 17:01

TecT NnEporU3IBogHUTENBEHOCTH

Bunonuarte JEIFE

AnvTencHocTE  Q0:15:00

Her la

PucyHok 9.5. MeHio «Y.1564. Tecm npou3800umenbHOCMU»

Boinio/HATH BkiroueHne/BbIKIIOUEHME TeCTa IIPOMU3BOAUTEIbHOCTN.
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Orpanunuenmne

Eciv BbIOpAaHO «IIO0 BpeMeHU», TO TecT OyIeT 3aBepileH
1O ICTEUEHUM  BpPEMEHM, 3aJaHHOTO B MYHKTE MEHIO
«ITUTEeTbHOCTDb>.

Eciiv BhIOpPAHO «IIO MaKeTaMm», TO TeCT OyaeT 3aBepIleH IOoCje
reHepanyy KOJMYECTBA I1aKeTOB, YKA3aHHOTO B IYHKTE MEHIO
«Kos-Bo makeToB». ECyiv BBIOpAHO «IIO OaiiTamM», TO TecT Oymer
3aBepIleH II0c/ie TeHepaluy KojaudecTBa 6aiiToB, YKa3aHHOTO
B ITYHKTe MeHI0 «KoJj1-Bo 6aiiT».

I uTenbHOCTD

HIUTeNIbHOCTb TecTa IMPpOM3BOOUTEJIbHOCTN.

Ko-Bo makeToB

Ko/muecTBO IakeToB, KOTOPOe 6yIeT CreHepupoBaHo.

Komn-Bo 6aitt

KosnuecTBO 6aiiTOB, KOTOpPOE OyIeT CreHEPMUPOBAHO.
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10. Y.1564. Pe3ynbTaTtbl aHanusa

Pe3ynbTaThl TECTUPOBAHMS 110 peKoMeHAaum Y.1564 1oCTyIHbI B MeHIO «V3MepeHusI» =

«Y.1564» =
MIPOM3BOAUTEBHOCTI».

«TecTsl

KOHburypauum» u «l3mepeHust» =

10.1. TecTbl KOHDUrypaumum

«Y.1564»

=

«TecT

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 13,50 0,00 0,00 0,00 CGon

CrapT < i Coxp, 3arp,

PucyHok 10.1. Pe3ynsmamesl mecma KoH@uaypayuu

IR, Mb6urt/c Vi3MepeHHOe 3HaUeHMe ITPOMYCKHO CITOCOOHOCTY (BBIBOASITCS CPeaHYEe 3SHAUEHMS).

FTD, mc N3mMmepeHHOe 3HAUEeHMe 3aiep>KKM PacIIpOCTPaHeHUs KaagpoB (BbIBOLSTCS CpegHMUe
3HAUeHUs).

FDV, mc V3mepeHHOe 3HaueHMe OTKIOHEHMSI 3aJepKKM paclpoCTpaHeHUs KaLpoB
(BBIBOISITCS CpeHME 3HAYEeHNS).

FLR, % W3mepeHHOe 3HaUeHVEe YPOBHS MOTEPb KaJPOB.

Coct CocTostHMe TeCTPOBaHMS (BO3MOXKHbIE BAPMAHTHI TTepeunc/ieHbl B paszgere 5).

OlleHKa pe3yJbTaTOB M3MEpPEeHMi BBITIOJHSIETCS B COOTBETCTBMM C MHMOpMAaImeit,

BBIBOIMMOI1 B cTOJ1011e «CocT» («CocTostHMe»). Hiske onucbiBatoTcst 3HaueHus «OK» 1 «CO0ii»,

OCTaJIbHbI€ BO3MO>XHbI€ BAPpHMaHTbI ITepeurC/JI€HbI B pa3gejie 5.

Cocrosinue | Tect CIR Tect EIR Tect Traffic Policing
Ok 3HaueHus Bcex Vi3MepeHHOe 3HaUeHMe V3MepeHHOe 3HaUeHMe
rokasareJsieit KauecTBa TIPOIYCKHOIi CTIOCOOHOCTH MIPOMYCKHOJI CLIOCOGHOCTH
HaxofsTCs B Ipeaenax, HaxoguTtcs B ripegenax oT CIR | HaxoguTcs B ripegenax ot CIR
YCTaHOBJIeHHbIX SLA. (c yuéTOoM 3aJaHHOTO YPOBHS (Cc yuéTOoM 3aJaHHOTO YPOBHSI
noTepb Kazapos) Ao CIR+EIR: nmotepb Kaapos) 1o CIR+EIR+M:
CIRx(1-FLR) < IR < CIR+EIR CIRx(1-FLR) < IR < CIR+EIR+M
Co6oit 3HaueHMs1 OAHOTO UM N3mepeHHOEe 3HaUeHNEe V3smepeHHOE 3HaUeHNe
HECKOJbKUX MIPOMYCKHO CTIOCOOHOCTH MIPOTYCKHO CIIOCOOHOCTHU
ToKkasarTeJsieil KauecTBa meHble ypoBHs CIRx(1FLR) meHbl1e ypoBHs CIRx(1-FLR) nimn
BBIXOZISAT 3a IIpefesibl, WU TIpEeBbILIaeT npesbiiaet CIR+EIR+M
ycTaHOBJIeHHbIe SLA. CIR+EIR
Knasumm 2 / F3 conyskat mis mepeximioueHus MeXAy pesylbTaTaMy M3MepeHuit Jjist

Ka>Xaoro cepBuca.
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10.2. Tect npoussoauTenoHocTU. Pesynbrartbl

LN A:1000 ¥ B:1000 ¥ 20:36 LI A:1000 - B;y——— - 20:39
TecT MNpoUM3IBoAWMTENEHOCTH CEIO,IZI,HHI-_"I TecT I'IPOHBBOHHTEHI:HOCTH: CEPBP‘IC 1
# IR FID FDV FLR Coct Makc. Cpea. MuH.
MéuT/c  mc MC # FTD.mc 00,004 00,003 00,003
1 10,00 Q00 0,00 0,00 Tect FD¥ . mc 00,001 00,000 00,000
IR.MouT/c 10,000 10,000 10,000
FLE ©,00e+00 Kon-Bo Q
Texyyan IR mbps: Q0,000
ET Q0:00:07 RT 00:14:53 Tz 376.994 K: 376,994 MB
Cron <« > Coxp,#3arp, CrapT < 2 Coxp, 3arp,
PucyHrok 10.2. Pe3ynemamsi mecma npou3g8ooumenbHoCcmu
IR, Mb6uT/c Vi3MepeHHOe 3HaUeHMe IIPOITYCKHO CIIOCOOHOCTH (BBIBOASTCS CpeaHMe
3HaueHusl).
FTD, mc N3smepeHHOe 3HaueHue 3a[epPXKM pPaCOpoOCTpaHEHUS] KaLpoB (IJisd
CBOZHOIO TeCTa BbIBOISTCS CpefHMe 3HAYUEHNS).
FDV, mc N3smepeHHOe 3HauyeHMe OTK/JIOHEHMS 3alepKKM pacrpoCTpaHeHUs
KaJpoB (/11 CBOAHOI'O TeCTa BbIBOASTCS CpeHMEe 3HAUEHMS).
FLR, % 3mMepeHHOe 3HaYeHMe MOTePb KagpOB.
Cocr CocTosiHMe TeCTUPOBAHUS.
Koisn-Bo KonnuecTBO NOTEPSIHHBIX ITAKETOB.
Tekyiast IR Tekylee 3HaueHMe MHGOPMAILMOHHO CKOPOCTM.
ET Bpewms, nipouiesiiee ¢ Havasa TecCTa.
RT Bpewms, ocTaBiiieecst 10 OKOHUaHMS TeCTa.
T KonmuecTBo nepemaHHbIX OaiiTOB.
R KosinuecTBO NMpUHSATHIX 6AATOB.

O1leHKa pe3y/lbTaTOB M3MepeHMil BBITIOIHSIETCS B COOTBETCTBUM C MHOpMaluei,
BBIBOIMMOI1 B cTos1O1e «CocT» («CocTostHMe»). Huske onmycbiBaioTcs 3HaueHMst «OK» 1 «CO0it»,

OCTaJ/IbHbI€ BO3MO>XXHbI€ BAPMAHTLI ITepeuyCJIeHbI B pa3aese 5.

Ok 3HaueHMs1 BCeX IIOKasarTesjeil KauyeCcTBa HAxXOOATCS B IIpepeliax,
YCTaHOBJIEHHBbIX SLA.
Cooit 3HaueHMs1 OJHOTO WMJIM HECKOJIbKMX IOKasaTesieil KaueCTBa BbIXOIST
3a MpeJesbl, yCTaHOBIeHHbIe SLA.
Kmaumm  F2 / P2 cmykaT s mepexmioueHMss MeXKAy CBOAHON — Ta6iuieit

M pe3yjabTaTaMu I/IBMepeHI/IIZ OJISI KaXKO0ro cepBuca.
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11. Wneiid

HacTtpoiika mapameTpoB IlepeHampaBieHusi Tpaduka, IpuUXOASIEro Ha mpubop,
BBITIOJIHSIETCSI B MeHI0 «VITHCTpyMeHTbI» = «Illneiid».

o A:1000 - Bi— - 12:24
Wnerp

A
Tun 2

ET—oGHapyxeHWe
0AM

PucyHok 11.1. Mento «Llneligp»

[TopT

Bri6op mopTa (A wiu B), Ha KoTopoMm OymeT opraHM30BaH 1uieid.

Tun

Boibop ypoBHsS wmopenu OSI, Ha KOTOpOM OyIeT HPOMUCXOOUTD
TrepeHaripaBjieHe TeCTOBOro Tpaduka:

— BbIKT — OTK/IIOYEHME BO3MOXKHOCTM OpraHmsanuu nuieida

Ha BbIOpPAaHHOM IIOPTY;

— 1 — dusmueckunii ypoBeHb;

— 2 — KaHanbHbIM ypoBeHb (MAC);

— 3 — ceTreBoM ypoBeHb (IP);

— 4 — tpaHcnopTHbIi ypoBeHb (TCP/UDP).

ET-o6HapykeHne

[Tepexon B MeH10 «ET-06HapyxeHue» (cM. pasmen 13).

OAM

ITepexon B meHio «OAM» (cM. pasgen 12).
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12. OAM

HacTtpoiika mnapameTpoB coeauHeHUs I10 MOpoTOKOoay OAM BBIINIOJNHIETCSI B MEHIO
«HCTpYyMeHTbI» = «lllneitd» = «OAM».

12.1. OcHOBHOE MeHI0

— Ap1000 - Bir— - 12:30

0AM

MopT A
w Buikn
OSHapyxenmre Fault

YpanéHHoin nputop

Brikn MNaccHeHRE AKTHEHRI

PucyHok 12.1. Mexro «OAM»

[TopT

Bri6op nopTa aj1st HacTpoiiku OAM.

Pexxum

Bosmoskubie coctossHusg OAM:

AKTUBHBIIT — aKTUBHBII PEXUM; B aKTUBHOM peXMMe IMOPT MOXKeT
MoChbUIaTh KOMaHAbl Ha OOHapyskeHMe YCTPOMCTB U BKIIOUEHME
dyukunm «llneiid» Ha ygajiéHHOM MMPUOOpe, a Takke pearupoBaTh
Ha komaHabl Ethernet OAM oT y1a1€HHOTrO YCTPOIICTBA;
[TaccuBHBIVI — MACCUBHBIN pPEXMM; B MAaCCMBHOM peXuMe IOpPT
He MOXXeT MHULIMMPOBATh BKIAOUeHMe hyHKinm «llneiid», a MoxkeT
TOJLKO pearuMpoBaTh Ha KomaHAbl Ethernet OAM oT ynmanéHHOTo
YCTPOVICTBA;

Boiki — OAM OTKIIIOUEH.

ObnapykeHue

CocTosiHMe OOHapy>kKeHMsT YIaJEHHOTO CeTeBOro yCTpoiicTBa. Bo3aMoskHbIe

COCTOSTHMSI:
— Fault — HauvaJbHOe COCTOSIHME, COeIVHEeHVe C YAAJIEHHbIM
YCTPOICTBOM He YCTAaHOBJIEHO;
— Sendlocal — OTIIpaBKa OAMPDU C uHdopmarnmeit
0 MOJIIeP>KMBaeMbIX peskuMax paboThl;
— Passive wait — oxkuganume OAMPDU ¢ wuHbopmalimeit

0 TTOJIIeP>KMBAEMbBIX PEXMMAax paboThI OT yAaJEHHOTO YCTPOICTBA,
CKOH(UTYPUPOBAHHOTO B aKTUBHOM PEXIME;

Send loc/rem — ornpaBka OAMPDU ¢ wuHbopmatmeii
0 TOMIIeP>KMBAEMbBIX peKMMax pabOThl JIOKAJIBHOTO U YIAJTEHHOTO
nmpubopa M ¢ MEeTKOI, O3Hayalolieii BO3MOXHOCTb YCTaHOBJIEHUS
COeIVIHEHUS,
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— Send loc/rem ok — monyuenne OAMPDU ¢ nudopmartiyeit o TomM, 4TO
pexkuMbl pabOThI JIOKAJTLHOTO U YAATEHHOTO YCTPOMCTBA SIBIISTIOTCS
COBMECTUMBbIMU;

— Send any — coenyHeHMe YCTaHOBJIEHO.

IIpumeuarue. YcrielHoe coejiHeH e BO3MOKHO TOJIbKO B TOM CJTyuae, eciu
yOaIEHHBIN Tpubop nmoamepskuBaeT GyHKIMIO «Remote loopback» (pexkum
ynanéHHoro muieiida). B ciydae oTcyTCTBUS OJaHHOV QYHKINUM COCTOSTHME
OoOHapy>KeHMs yIaJIEHHOTO YCTPOiCcTBa MpuMeT 3HaueHume «Send loc/rem
ok».

Yan€HHbIN
npubop

[Tepexon B MeHIO, copepskaliee MHPopMaIuio 00 yIaaIéHHOM YCTPOICTBE
(cMm. paspgen 12.2).

12.2. YpanéHHblii 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 12.2. Merto «YdanéHHeslili npubop»

MAC agpec MAC-agpec yoaJ€HHOTO YCTPOICTBa.

Vendor OUI YHUKaTbHbIN UAeHTUGUKATOP OpraHu3aln, UCII0Ib3yeMblii
s reHepauyu MAC-agpeca.

Pexxum Cocrossame OAM ynajIEHHOTO KJIMEHTA.

Unidirectional [Mopmep>kka OMHOHAITPAaBAEHHOIO COeqMHEHMS.

Rem. loopback

IMoppepskka peskuma yaaJeHHOTO 1uieiida.

Link events

[Moamepskka yBeqoMiieHMs 00 o1nbKax coeiiHeHMSI.

Var. retrieval

Ho,unepH(Ka CUMTDBIBAHMA II€epeMEHHbIX, MCIIO/TIb3YEMbIX OJId
OLI€HKU KaueCTBa KaHaJia CBA3M.

LB status

CocrosHue pexkxuma «Illneiid» Ha ymajéHHOM npubope.
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13. ET-o6HapyxeHue

[Tapamerpbl ET-o00HapyskeHMs 3amaloTcsi B MeHIO <«MHCTpymeHTh» = «Illneitgp» =
«ET-o6HapyskeHue».

—  A:1000 - B:— - 13:22

ET—oBHapyxeHHe

I3 ABRTOMATHUYSCKH

IF 0.0.0,0
lWlnedp Bokn

A B AeTomMaTHHeckd JBHapuYReHMeE

PucyHok 13.1. MeHio «ET-0b6HapyxeHues

[Topt Beibop mopra (A/B/ABTOomMaruyecku), C KOTOpPOro Oymer
OCYIIIECTBJISIThCSL Tlepefnava OaHHbIX. Ecau mpubOp IOIK/IIOUYEH
K CEeTU M YCTAaHOBJIEHO 3HaueHMe «ABTOMATUYECKM», BbIOOp IlOpTa
MIPOM3BOAMUTCS CJIeIyIONIMM 00pa3oMm:

— ecnu mopT A u niopT B HaxonasTcsa B OHOI ceTu (T.e. CeTeBbie
vyactu IP-agpecoB, 3amaHHbIX B MeHIW0O «IlapameTpsl
nHTepdeiicoB», COBNAIAIOT), TO JaHHbIE OYAYT OTIIPABJISIThHCS
cropra A;

— ecau nopT A u opT B HaxXOASTCS B pa3HbIX CETSIX, TO JaHHbIE
OyIyT OTIIPABJISITHCS C ITOPTA, KOTOPBIM HAXOAUTCS B TOM JKe
CeTH, UTO U yIOaJE€HHbI TpUoop;

— ecau mopT A, mopT B u ymanéHHbIi mpuOGOp HAXOOSTCS
B Pa3HbIX CETSX, JaHHbIE OYIYyT OTIIPABISITHCS C ITOPTa A.

P [P-ampec yias€éHHOro yCTpOCTBa.

[neid Bb160p ypoBHS 1i1eiida:

—~ B _ ppikmouenne pexuma «Ilneiid»;

- F2 _pxmouenne meiida KaHaTbHOTO YPOBHSI;

— B _ pxmouenne meiida ceTeBoro yposHs;

- 4 _ pxmouenne meiida TpaHCIIOPTHOTO YPOBHSL.

35



14. Tectb1 TCP/IP

HacTpolika nmapaMeTpoB, IIPOCMOTpP pe3yabTaTOB U 3aIryck TecToB TCP/IP BbimosHsIeTCS

B MeHI0 «IP THCTpyMeHTbI».

—  A:1000 — B:1000 - 09 2/

IP WHcTpymMeHTH

Ixo—2anpoc

MapupyT
DNS
TCP krmeHT

14.1. 3xo-3anpoc (Ping)

PucyHok 14.1. MeHto «IP-uHcmpymeHmbi»

L] A:100 — Byr—— - 07:58

Axo—zanpoc (192,168,225,190)

CrapT CTATUCTHKS HacTpoliky

PucyHok 14.2. MeHw «3x0-3anpoc»

Crapt ( F1)

3amyck Tecra

Cratuctuka ( 72 )

[Tepexon k akpany «CTaTUCTUKa» (CM. pasnaein 14.3)

Hacrpoiikn ( F2)

[Tepexon B MeH10 «HacTporiku» (cM. pasaen 14.2).
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14.2. 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 14.3. Menro «Hacmpoliku 3xo-3anpoca»

[TopT

Beibop mopta (A/B/ABTOMaTMuecku), C KOTOporo Oymder
OCYIIeCTBJSITbCS Tlepefaya HaHHbIX. Ecay Mmpubop MOAKIIOUEH
K CeTM U YCTaHOBJIEHO 3HaUeHMe «ABTOMAaTUYECKN», BBIOOP MmopTa
IIPOM3BOAMUTCS CJIEIYIONIMM 00pa3oM:

— e nopT A ¥ 1opT B HaXoasTCs B OOHOM ceTu (T.e. CeTeBbIe
vyactu IP-agpecoB, 3amaHHbIX B MeHI0 «[lapameTpsl
uHTep(deiicoB», COBIIAAAIOT), TO 3XO0-3aIllpoc Oymer
OTHpPAaBJIEH C TTOPTa A;

— ecmm mopT A u mopT B HaxomsATCs B Pa3HBIX CeTSX,
TO 9X0-3aIlpoCc  OyJeT OTHpaBjeH C T[opTa, KOTOPbIi
HAXOAUTCSI B TOM Ke CeTU, UTO U TeCTUpPyeMoe YCTPOICTBO;

— e opT A, opT B u TecTupyemoe yCTpOMCTBO HAXOISITCS
B Pa3HbIX CETSX, 9X0-3aIpoc OyIeT OTIIpaBJieH C mopTta A.

IP anpec

IP—aLLpec y3Jia, JOCTVXKMMOCTb KOTOPOTI'O HEO6XO,ILI/IMO ITPpOBEPUTD.

Pa3smep nakera

Pa3mep ICMP-mnakera B 6aiiTax.

KonnuectBO

KosnmuecTtBo oTmipaBisieMmbix 1akeToB (0T 0 7o 9999). Eciu BbiOpaHO

HyJiIeBOe 3HaueHMe, ITaKeThbl OyAyT OTIIPAB/SATHLCS IO TeX IMOp, ITOKa

He 6yjeT HakaTa Knapuma 1 («Crom»).

Bpems oxxupaHus

Bpems oxxugaHus oTBeTa Ha 3X0-3arpoc (B MC).

[Taysa

Bpems Mexxay OTIIpaBKOM [BYX IOCAe[0BaTeNbHbIX 3aIllpOCOB
(B MC).
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14.3. 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 14.4. Cmamucmuka mecma «3x0-3anpoc»

B craTuctuke otobpaxkaercs nHdopmalyss 0 MMHUMMAaJIbHOM, CpeJHEM, MaKCMMaIbHOM
BpeMeHM MeXIy OTIpaBKOi 3ampoca M MOoJyyeHMeM OTBeTa, a TakKke O KOJIMYeCTBe
repeJaHHbBIX, IPUHSTHIX, TOTEPSIHHBIX 1 TOBTOPHBIX (C OJMHAKOBBIM ITOPSIAKOBBIM HOMEPOM)
MakeToOB. 3HAUeHMe B CTPOKe TaliMayT COOTBETCTBYET KOJMYECTBY ITAKETOB, MIJISI KOTOPBIX
BpeMsl OTBeTa Ha 3X0-3aIpoc ObIJIO ITPeBbIIIeHO.

14.4. Mapuwpyt (Traceroute)

L A:100 = B:——— - 07 59

MapuwpyTt { 192,168,225,190 )

CrapT HacTpoliky

PucyHok 14.5. Merro «Mapwpyms»

Crapt ( F1) 3armyck Tecra.

Hactpoitku ( F2) [Tepexon B MeHI0 «HacTpoiiku» (cM. pasgen 14.5)
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14.5. Hactpoiiku mapwpyTta

— A1000 - Bi— - 13:34

HacTpolkn mapupyTta

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

A B ABTOMaTHHECHH

PucyHok 14.6. Mexr «Hacmpoliku mapwpyma»

[TopT

Beibop mopra (A/B/ABTOMaTuyecku), € KOTOporo Oyper
OCYIIeCTB/ISITbCSL Tepefava AaHHbIX. EcauM mpubop MOAKIIOUEH
K CeTM ¥ YCTAaHOBJIEHO 3HAaueHMe «ABTOMAaTUYECKN», BIOOp MopTa
MMPOM3BOAUTCS aBTOMATUYECKIA:

— ecu nopT A v mopT B HaxomsTCS B OAHOV ceTu (T.e. CeTeBbie
vyactu I[P-agpecoB, 3amaHHbIX B MeHI0 «[lapameTpsbl
MHTepdeiicoB», COBIAIAIOT), TO JaHHbIEe OYIYT OTITPABJISITbCS
criopra A;

— ecau nopT A u opT B HaxXOoZSTCS B pa3HbIX CETSIX, TO JaHHbIE
OyayT OTIIPaBJSITHCS C TIOPTa, KOTOPBI HAXOIUTCSI B TOM 3Ke
CeTu, UTO U TeCTUpPyeMoe yCTPOICTBO;

— ewIu nopT A, opT B u TecTupyemoe yCTPOCTBO HAXOOSATCS
B Pa3HbIX CETAX, JaHHbIe OYIYT OTIIPABISITHCS C ITOpTa A.

IP anpec

[P-agpec y3na.

Makc. y37108B

MakcuMaJbHOE KOJIMYECTBO MapIIPyTM3aTOPOB, KOTOPOE MOXKET
OBITD ITPOVIEHO TTaKeTaMM.

Pasmep nakera

Pa3mep Kagpa B 6aiiTax.

Bpems oxxunaHus

Bpemsi, IO MCTeueHMM KOTOPOTO Oy[eT OTIpaBjeH CIeTyIoInuit
3amnpoc (B caydae, ecjiv He TIPUILET OTBeT Ha MpeabIayIuii).
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14.6. DNS (DNS lookup)

E® A:—— - B:—— - 09 22

DNS
A

Yzen ntc.metrotek,ru

IFP 0.0,.0.0

PucyHok 14.7. Metto «DNS»

[Topt BriOop 1opTa Aj1s1 Ipuéma u rnepeaun JaHHbIX.
V3en Mms y3ia, IP-agpec KOTOpOro HEOOXOAMMO OIPEIeTUTh.
P [TonryyeHHBINT B pe3ynbTaTe MpoBedeHus Tecta IP-agpec

y3Jia, MMs KOTOPOTO 3aJaHO BbIIIIE.

14.7. TCP-knueHT

s A:——— - B:——— - 09:26

TCP KnuveHT
HacTporkm
L TopT M
Yzen ntc.metrotek,ru
TCP nopt 80

HTTP
Pain Findex.html

PucyHok 14.8. Hacmpotiku mecma « TCP-knueHm»

[Topt Bbi6op mopTa /15 IpuéMa 1 rnepeaun JaHHbBIX.

VY3en HomenHoe ums unu IP-agpec ysia.

TCP-mmopT Homep mopra HasHaueHus (HamboJiee YaCTO MCIIOJIb3yeMble
HOMepa IOPTOB MPUBeAeHbI B Tabuile 36.6).

darin IlyTh K (aitsty, comepskumoe KOTOPOTO OyAeT MOoKa3aHO B OKHE
pe3ynbTaToB B ciyvae ycremHoro HT'TP GET-3armpoca.
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15. Nepexsat ARP

NMepexeaTt ARP (A)

ARP-TatnuHua nycTa

Pucyrok 15.1. MeHto «ARP MoHumop»

A/B ( F4 ) [Tepexon k Tabauiie IP- 1 MAC-agpecos gjist iopta A (B).
16. TpaH3ur
Ea® A:1000 PTH B:1000 PTH 15:10
TpaHsuT
Bkn
Mopt A Mopt B
Rx kagpw O O
Tx kagpw O O
Rx GanTh O O
Tx GanTh O O
OwmG KM O O
Brkn Bra
PucyHok 16.1. MeHro «TpaHzum»
Bk ( F1 ) 3aBepiieHMe TeCTUPOBAHMSI.
Bxia( F2) BxitoueHne QyHKIumM «TpaH3UT».
Rx kagpsl KonnuecTBO Kagpos, NpuHATHIX mopToM A(B).
TX KaZpbl KonnuecTBO Kagpos, nepegaHHbIX TOpTOM A(B).
Rx 6aiiThI KonnuecTBo 6aiiTOB, MPUHATHIX MOpTOM A(B).
Tx 6aitThbI KonnuecTBo 6aiiTOB, mepemaHHbIx mopToM A(B).
(0)1117(6) 471 KonunuecTBO mnakeToB, MNpuHATBIX noptom A(B) M umeromux
HeIpaBWIbHYI0 KOHTPOJIbHYIO CYMMY.
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17. LACP MmoHuTOp

EE A:1000 LAC B:1000 LAC 09:50

LACP mMoHuTOp

MIT status 1 up

Channel count : 2

Host MAC : Q0:21:ce:28:20:h2
Parther MAC : Q0:21:ce:28:19:aa
Current state : ok

Elapsed time 1 00:01:4/

OGuan cTaTUCTHUEA

LACPDU cTtaTtucTHKAa
HacTpoirkK

Cron

Pucyrok 17.1. Mertwo «LACP moHUmop»

MII status CocTosiHMe arpernpoBaHHOIO KaHasa.

Channel count KonmuecTBO KaHAJIOB B TPYIIIIE.

Host MAC MAC-aapec JIOKaJIbHOTO IIpubopa.

Partner MAC MAC-agpec yoanéHHoro mpubopa.

Current state CocTosiHMe TeCcTUpPOBaHMS. BO3MOKHbBIE BAPUAHTHI:

e «wait for connection» — cocTOsIHME OXUAAHUSA COeOVHEeHMS

c ymaneHHbIM Mpubopom bepkyT-ET, Bo3HMKaeT cpasy IMocje

HakaTusi Ha kiaasumy ' («CTapT») M coxpaHseTcs, IOKa

He BBITIOTHSITCSI BCe HYDKeIepeuncaeHHbIe YCIOBUS :
o B TIpyIIlle ABa KaHAaJa,
o €eCTb CoeiMHeHMe MexXIy Npubopamu;

o MAC-azgpec ypanéHHoro mpubopa coBragaer ¢ MAC-
ajzpecom, ykaszaHHbIM B nosie «Partner MAC» meHo «LACP
MOHUTOP» = «HacTpoitkm».

e «wrong partner MAC» - coeguHeHMe YCTAaHOBJIEHO,
HO MAC-anpec YO QJIEHHOTO npubopa He COBITIaJaeT
¢ MAC-appecom, ykaszaHHbiM B mosie «Partner MAC» MeHI0
«LACP MmoHuTOp» = «HacTpoiiKm».

e «ok» — coeaMHeHMe YVCIIEIIHO YCTAHOBJIEHO M HET cOoeB
B TeUeHMM Bcero BpeMeHu MoHuTopuHra («Elapsed time»).
o «fail» - He BbINONTHSIETCS XOTS ObI OOHO W3 YCIOBUIA,
TepeuncIeHHbIX B TyHKTe «wait for connection».
e «ok, fail occurred» - coenuHeHMe YCIENIHO YCTAaHOBJIEHO,
HO 32 BpeMsI MOHUTOPVHTA HaOII0Ia/ICh OLIUOKN.
Elapsed time Bpewms, mpomrefiiee oT Hauaja MOHUTOPMHTA.

O6mag cratuctuka | [lepexon B MeHio «O61ias craTucTuka» (cM. puc. 17.2).

LACPDU cratucrtuka | I[lepexon B meHwo «LACPDU craTuctuka» (cMm. puc. 17.4).

Hacrporiiku [Tepexon B MeH0 «HacTpoiiku» (cMm. puc. 17.5).

Crapt/Cron ( ™) 3amyck/3aBeplieHue TecTa.
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Eawm A:1000 LAC B:1000 LAC 10 43

MopT A
RX bytes 1 8184
Rx packets : 6B
BX errors I
TX bytes 1 9204
T® packets 1 77
TX errors 1 0

Link failure count: ¢

0GyanA cTATUCTHUEA

Cron A B Bond

PucyHok 17.2. Merro «Obwas cmamucmuka. lopm Ax»

RX bytes KosmaecTBo MpUHSITHIX 6aiTOB 111 opTa A (B).

RX packets KosnmuecTBO NpuHATBIX KaAgpoB 1Jist moprta A (B).

RX errors KomnuecTBO  NPUHATBIX  KagpoOB C  HeINpaBWIbHOMU
KOHTPOJIbHOM CyMMOI¥ Ajis ropta A (B).

TX bytes KonmuecTBo nepemaHHbIx 6aiToB aJ1s1 mopta A (B).

TX packets KonnuecTBO nepesaHHbIixX Kagpos i nmopra A (B).

TX errors KomnuecTBO 1mepemaHHBIX KaApoOB C  HeINpPaBUIbHOM

KOHTPOJIbHOM CyMMOI Ajist mopTta A (B).

Link failure count

KosinuecTBO 1oTeph COeAVMHEHMSI MEXIY TPUOOpaMu.

A(F),B( ) Bond( ) | llepexmouenre Mexny CTaTUCTMKOM s mopra A, B

1 00beIMHEHHOTO MHTEepdeiica («<Bond»).

G A:1000 LAC B:1o90 LAC 13 o4

Wrong partner MAC error: 657
Channel cnt error: 379

0Gyan cTaTHCTHEA

Bond
bytes 1 330256
packets : 266/
errors 1 ©
bytes 1 340160
packets : 2746
errors 1+ 0

Cron A i Bond

PucyHok 17.3. Menio «Obuwas cmamucmuka. Bond»

RX bytes KonmuecTBo MpMHATHIX 6aiiTOB 1J1 MHTepdeiica Bond.

RX packets KosimuecTBO MpUHSITHIX KaApoB Ajist mHTepdeiica Bond.

RX errors KonnyecTtBO  MPUHATBIX  KaZpoOB  C  HENPaBUIbHO
KOHTPOJIbHOV cyMMOi1 1j1st uHTepdeiica Bond.

TX bytes KonmmuecTBo nepemaHHbIX 6aiToOB Aj1s1 MHTepdeiica Bond.

TX packets KonmuecTBo nepemaHHbIX KaapoB ojs uHTepdeiica Bond.

TX errors KomnuecTBO mepefgaHHbIX KagpoB C  HeIpaBUIbHOM

KOHTPOJIbHOV cyMMOi1 1j1st uHTepdeiica Bond.
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Wrong partner MAC error

KonnuecTBO MHTEPBAJIOB BpeMEHM JIMTENIbHOCTbIO 1 c,
B TeUeHMe KOTOPBIX COCTOSIHME TecTa ObLJIO «wrong partner
MAC».

Channel cnt error

KomnuecTBO MHTEpBaJIOB BpeMeHU [JIUTEJbHOCTBIO 1 C,
B TeueHle KOTOPbIX KOJIMUEeCTBO KaHAIOB ObIJIO MeHbIIIe JBYX.

Ea  A:1000 LAC B:1000 LAC 10 43

RX
TX

Illegal frames
Unknown frames

LACPDU cTaTtUcTHUKAa

MopT A
LACPDU frames
LACPDU frames

113
116

e

markers frames
markers resp frames
markers frames
markers resp frames

B OEE RE R Rk ok
OO OO0O

Cron A B

PucyHok 17.4. Mexro «LACPDU cmamucmukax

RX LACPDU frames

KommuectBo npuHsaTeix LACPDU-mtakeToB gJis ropra A (B).

TX LACPDU frames

KonmnuecTtBo nepenanHbix LACPDU-nakeToB mjis moprta A (B).

Illegal frames

KonmnyecTBO mMakeToB, B IOJje TOATUIIA KOTOPBIX YKa3aH
He «LACPDU» mnn «MARKER», njist mopta A (B).

Unknown frames

Kazpsl, pa3zMep KOTOPBIX MEHbIIIE pa3Mepa, JOITYyCTUMOTrO IJIsT
LACPDU, ngnsg mopta A (B).

RX markers frames

RX markers resp frames

TX markers frames

TX markers resp frames

KosmnuecTtBo nipuHsThiX (RX) 1 nepemanubix (TX) cy>keOHbIX
Ka/JIpOB, UCITOJIb3YIONMXCS TIPU BbIBOZE U3 00CTYKMBAHMS
OIHOT'0 U3 KaHAJIOB, 14 ropTa A (B).

ACP),B(®)

[TepexmoueHre Mexay CTaTUCTUKOM 151 mopTa A u B.

E® A:1000 1BZ B:——— - 15 49

HacTporkm

M-Iy 00:21:CE:28:19:0A

Pucyrok 17.5. Hacmpotiku mecma «LACP moHumop»

Partner MAC MAC-agpec yoanénHoro npubopa bepkyt-ET.




18. TecT Kabenga

JyarHoCTKa HeMCIIpaBHOCTEl KabesIs BBIMOIHSIETCS B MeHI0 «MHCTpyMeHTh» = «TecT
Kabensa».

L] A:100 — B:—— - 15:30

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

3aryx.pp —— ——— -1.9 -2.7
mct. .M ——m— ———— 1’ 16
MNonApH.

Nepekp. MDI MDDl —4Mm8m8 ————

Crapt A B

PucyHok 18.1. Mexw «Tecm kabensi»

Cocrostnue | CocTostHMe Kabess:

— TeCT — UAET TeCTUPOBaHMe Kabesst Ha Ha/lnule HeMCIIPaBHOCTE ;

— HOpM. — HOpMaJIbHOE COCTOSsIHME Kabes;

— 0OpBIB — OTCYTCTBME COeAMHEHNSI KOHTAKTOB BMUTO MaphI;

— K.3. — JBa wiu 60iee IMIPOBOHMKOB BUTOJ ITapbl KOPOTKO3aMKHYThI;
— 060i1 — HEBO3MOXXHO ITPOBECTU TECTUPOBAHME.

3aTyx. nb 3HaueHMe 3aTyXaHus CUTHaza.
Hdvict. m PaccrosiHue 10 06HApY>KeHHOTO JledeKTa.
[TonspH. [TonsspHOCTH BUTBIX Map:

—  «*+»: TIOJIOKUTEIbHAS MOJISIPHOCTh (HOpMaJibHOE COCTOSIHUE);

— «—»: OTpMULATeJbHAas MOJSIPHOCTh (COeAMHEeHNe NBYX MPOBOIHUKOB
BUTO Mapbl HA OHOM KOHIIe 00paTHO UX COeIMHEHNIO Ha IPYTOM).

[Tepexkp. Pexxum BrimwueHus BuTbIX map (MDI/MDI-X); 3HaueHus, BbIBOAMMbIE

B cTpoKe «[lepekp.» MO3BOJSIIOT ONPeeTUTh TUIT Kabetsl.
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19. BERT. HacTpoiika napameTpoB TecTta

Hactpoiika napametpoB Tecta BER BoinonHsiercss B MeHIO «M3mepenusi» = «BERT» =

«HacTpoiikm».

19.1. O6wMme HaCTPOMKH

gy N:1000 - B:—— - 13 52

BERT
Hactporkm
1
Tvun nocn. MNonez.
Mone=., AABBCCDD
Harpyzra (L2} 100 A
AnvTencHocTe Q1 :00:00
Pazmep ragpa [locToAHHBIA
Kagp 64

Tononorva TecToB
3aronoBok

1 2 3 4

PucyHok 19.1. MeHrto «Hacmpoliku BERT»

YpoBeHb Br160p ypoBHS mogenu OSI, Ha KOTOpoM OyIeT TPOBOIUTCS TECT:
1 — dusmuecknii ypoBeHb, 2 — KaHaIbHbIN YPOBEHb, 3 — CETEBOIA
YpPOBEHb, 4 — TPAHCIIOPTHBIN YPOBEHb.

Twurm nocit. BbI6Op CTaHIAPTHONM MM 3aJaBaeMOii IT0JIb30BaTe/IeM TeCTOBO
TOC/IeJ0BaTEIbHOCTN.

[Tonbs. BBop, 110/1b30BaTE/IbCKOM ITOCTIEA0BATETbHOCTHA.

Harpyska (L2) 3HaueHye nHbopmMaiyonHoit (L2) ckopocTy B ipoueHTax ( 1),
B KO6uT/C (72 )y B Méut/c ( F3).

OnUTenbHOCTD 3ajaHue BpeMeHU U3MepeHMsI.

Pasmep kagpa

Ecmm  Bbi6bpano «CiyuaiiHblii», TO pasmep Kajpa Oymer
M3MEHSIThCSI TI0 paBHOMEpPHOMY 3aKOHY B 3aJJaHHBIX IIpejeiax
(myHKTBI MeHI0 «MuH. Kagp», «Maxkc. Kagp»).

Ecmn BbiOpaHO <«IIOCTOSIHHBIN», TO IJISI TECTUPOBAHMUS OYyIyT
MCIIOJIb30BAThCSl KaJpbl, pa3Mep KOTOPBIX 3aJaéTCsl B IIYHKTE
MeHIo «Kazp».

Kazp BBoJ pasmepa Kagpa JaHHBIX.
Tononorust TeCToB [Tepexon B MeHI0 «Tormosorust TeCToB» (CM. paszen 6.1).
3aroyioBOK [Tepexon B MeHI0 «3arosioBOK» (CM. paszen 6.2).
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19.2. Hactpoiku MPLS

CTek METOK Ha Iepefavy U mpaBuia rmpuéeéma 3agaroTcs B MeHio «M3mepenus» = «BERT»
= «HacTpoiikn» = «3arojioBok» = «JomoJHUTEeNbHO» = «MPLS».

EaEh A:1000 - B:1000 - 10:00
MPLS
Mprem

Mepesaqa He CHOHMMYPHPOBaHA

MPHEM HE CHOHPUrYPHMPOESH

PucyHok 19.2. MeHio «MPLS»

[Tepenaua [Tepexon B MeHI0 «CTe€K MeTOK» (CM. puc. 19.3).
[Tpuem [Tepexon B meH1o «[IpaBuia nmpuéma» (cm. puc. 19.4).
gy N:1000 - B:—— - 14:00
CTtek mMeTOK
3
Metka ©
MPFLS COS ©
TTL 128
Metka ©
MPFLS COS ©
TTL 128
Metka ©
MPFLS COS ©
TTL 128
Braren 1 2 a

PucyHok 19.3. Mexrw «Cmek memok»

Kosi-Bo MmeTOK Bribop KomMuecTBa MeTOK (OT 1 1o 3), KoTopoe 6ymeT Jo0aBIeHO
B IlepefaBaeMblil ITaKeT.

MeTtka 3HaueHMe METKI.

MPLS COS Kiacc o6cmyskuBaHus MakeTa.

TTL Bpems k13HM 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 19.4. MeHto «[pasuna npuéma»

Kon-Bo meTok

Bbl60p KOJ/IM4eCTBa METOK B ITPMHMMAEMBIX ITaKeTaxX.

MeTka 1, MeTka2, MeTka 3

3HayeHlMe MeTKMN.
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20. BERT. Pe3synbTatbl aHanusa

PesynbraTsl Tecta BER BoiBO#STCS B MeHI0 «M3mepeHusi» = «BERT».

W] A:1000 - B:1000 - 11 45

BERT
ET Q00004 BT 00:59:56

BITs 2.587et+0b
EBITs ©.,000e+00) BEE ©O,000e+00

LS55 O #LSS O, 000
LOS 0 #L0S O, 000
Crapt Coxp,#3arp,

PucyHok 20.1. Mexro «BERT»

ET Bpewms, npoieniiee ¢ Hayaja TecTa.

RT Bpewmsi, ocTaBiiieecst 10 OKOHUYaHMS TeCTa.

BITs KoimuecTBO IMPUHSITBIX OUT.

EBITs KonuecTBO OMMOOYHBIX OUT.

BER OTHOIIEHNEe KOJMUEeCTBA OMMOOYHBIX OUT K OOIIeMy YMCTY
TIPUHSITBIX OUT.

LSS BpeMsi, B TeueHMe KOTOPOTO Hab/0Ia/Iach MOTePs CMHXPOHU3ALUNA
TeCTOBOI MOC/IeA0BATEIbHOCTN.

%LSS OTHolIeHNe BpeMeHM, B TedeHMe KOTOpOro Habsomanach rorepst
CMHXPOHM3ALMU TECTOBOW IOC/IeJOBAaTEeJIbHOCTY, K BpeMeHH,
MpolIelnieMy ¢ Hauasia Tecta (B IMPOLeHTax).

LOS Bpems, B TeueHMe KOTOPOTO CUTHA/I OTCYTCTBOBAJI.

%LOS OTHo1IeHMe BpeMeH!, B TeUeHMe KOTOPOr0 CUTHAJI OTCYTCTBOBAJ, KO
BpeMeHH, IpollelieMy C Hayaia TecTa (B IIPOLEeHTax).

HacTtpoiiku [Tepexon B MeH10 «Hactporiku BERT» (cm. pasnmen 19.1).

Crapt ( F1) 3armyck TecTa.

Coxp./3arp.( ™)

[lepexon, B MeEHIO COXpaHeHUSI M 3arpy3Ku pe3yJbTaTOB TecTa
(cMm. pasgen 28).

Ipumeuanue. LSS 5TO COCTOSIHME OTCYTCTBUS CUHXPOHU3ALUUU C IPUHMMAEMBIMU JAHHBIMMU,
IIpU KOTOPOM HeT BO3MOXKHOCTM OlleHuBaTb napameTp BER. Bo3MoO)XHble TIIpUMUYMHBI
OTCYTCTBUS CMHXPOHU3ALIN:

— HEeCOOTBETCTBME TECTOBBIX ITOC/IeIOBATEIbHOCTEN (HAaIIpUMep, Ha IIpMéMe HacTpoeHa
IICII 2el5, a B ka"ase nepemaércs [1CIT 2e23);

— KaHajJ, B KOTOpPOM IlepefaETcsl I10C/aeI0BaTelbHOCTh, MMEET CAUIIKOM BbICOKUIA
ypoBeHb BER (mmoporosoe 3Hauenue cocrasiser 0,01).
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21. NakeTHbIN pKuTTEp. HacTpoiika napameTpos Tecta

HacTtpoiika mnmapameTpoB aHaiu3a IIAKeTHOTO [KUTTEpa BbBINOJHSAETCS B MEHIO
«N3smepeHusi» = «IlakeTHbIN IKUTTEP» = «HacTpoOnKkm».

— A:1000Q - Bir— - 14:56

MakeTHHA AXWUTTER
HacTtporkK

MopT NpHvema A
GRS 100

AmuTensHoCTE  Q0:01:00

TecTOoBHH NOTOK

PucyHok 21.1. Merto «llakemHsili dxummep. Hacmpodkus

[TopT mpuéma Bbi6bop mopTta, Ha KOTOpPOM OyJieT MPOUCXOAUTb M3MepeHue
IKUTTEpa.

[Topor, mc [Toporosoe 3HaueHMe IKUTTEPA.

IIUTEeNbHOCTD Bpems namepeHus mxkuTTepa.

TecTOBBIN ITOTOK [Tepexon B MeHI0 «TeCTOBBIV OTOK» (CM. paszgein 23).
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22. MakeTHbIN pxuTTep. PesynbraTtbl aHanusa

PesysibTaThl aHaIM3a MAKeTHOTO IKUTTEpa B TaOJIMUHOM U rpadyueckomM Bue AOCTYITHbI
B MeHI0 «/M3mepeHusi» = «IlakeTHBIN IKUTTEP» = «OTUET».

] A:1000 — B:1000 GEN 12:09
MakeTH gXUTTEp
OTueT
ET 00:00:06 RT 00:00:54

PKTs 9,438e+06
000Ps 7.725e+04  X000Ps 0,818
INOPs 9.36let06 XINOPs 99,182

< 1 ms ¥PKTs 100,000
»= 1 ms ¥PKTs 0,000
CrapT ["patir PacnpengeneHue Coxp,/3arp,

PucyHok 22.1. SkpaH «[lakemHsili Oxummep. Omuém»

ET Bpems, nipomieniiee ¢ Hayasa TecrTa.

RT Bpemsi, ocTaBuieecst 10 OKOHYaHMS TeCTa.

PKTs Ob11ee KOJIMYECTBO IIPUHSTHIX ITAKETOB.

OOOPs KonnuecTBo makeToB, NMPUHATBHIX HE B TOM MOpSIKe,
B KOTOPOM OHM ObUIM OTIIPaBJI€HBI.

%000Ps [TpoiieHT OT OOIIEro KOJMYecTBa IPUHSTHIX MMAKETOB,
TTOTYYeHHBIX HE B TOM IIOpSIAKE, B KOTOPOM OHM ObLIN
repeaaHbl.

INOPs KonnuecTBo makeToB, MPUHATBIX B TOM 3Ke MOpSIKe,
B KOTOPOM OHM OBbLJIM OTITPaBJIEHBI.

%INOPs [IpoiieHT OT OOIIEero KOJMYEeCTBa IPUHSITHIX MAKETOB,
TIOJTYYEHHBIX B TOM K€ TOpPSIKe, B KOTOPOM OHM ObLIN
OTHpaBJIEHBbI.

<ms %PKTs [TporeHT OT 061IEro YMca MPUHSITHIX TAKeTOB, IKUTTEP
KOTOPBIX ObIJI MEHbIIIe 33IaHHOTO MTOPOoTa.

>=ms %PKTs [IpolieHT OT 001Iero Ymca MPUHSTHIX TaKeTOB, IKUTTEP
KOTOPBIX ObII O0JIbIIIEe UJIV PABEH 3aJaHHOMY ITOPOTY.

HacTpoiiku [Tepexon, B meHio «IlakeTHbli mxkutTep. HacTporikm»
(cm. paspen 21).

Coxp./3arp. ( ™) [lepexon, B MeHIO COXpaHEHUSI pe3yJbTaTOB TecTa
(cMm. paspen 28).

IIpy Ha)kaTUM Ha KIaBuUIIy

(«CtapT») HAaUMHAETCS OIpefe/ieHNe IKUTTepa I1aKeToB,
MOCTYMNAKIIMX HA TOPT, BhIOpaHHBI B MeHI0 «IlakeTHbIVi mKuTTep. HacTpoiiku». ITocie
3alycka M3MepeHUl HaCTPOMKM JaHHOTO MEHK0 CTAHOBSITCS HeOOCTYIHBbIMU [JIs

pegakKTMUpOBaHMA.
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Ilpy Haxkatuy Ha KiaBumy (2 («paduk») OCYLIECTBISETCS Iepexof, K 5KpaHy,

cogepKamemy I‘pa(l)I/I‘{eCKOE ImpeacTaB/I€eHNMEe paciipenejaeHs IaKeTHOro IKUuTTepa.

L_H] A:100 — B:r—— - 03:41

NakeTw & MNakeTHHRA a%UTTER

20

0,0 12,5 25,0 27,5 E0,0 E2,5 75,0 87,5 100,0  inf
L#rTep, ms
PacnpegeneHue Oraér Co=p, 3arp,

PucyHok 22.2. 3kpaH «llakemHbil Oxummep» (epaguk)

IIpy HaskaTuy Ha KIaBumy 2 («PacmpeneneHne») OCyLIeCTBISETCS Iepexo K SKpaHy,
cojepxkaiieMy MHGOpMaIMIO O pacrpeneneHnn JKUTTepa.

] A:1000 — B:1000 GEN 14 41
MakeTHA gXUTTEp
PacnpegeneHue
xrTTep -Mms MNakeTw. %
{ Q000 ., O 1253 100,000
{ 0,125, .. 0,250} Q000
{ 0.250,.,. 0.375) 0,000
{ 0.375,.. 0,500} 0,000
{ 0,500, .. 0.625) Q000
{ 0,625, .. 0,750} Q000
{ 0.750,.,. 0,875} 0,000
{ 0,85, .. 1.000) 0,000
{ 1,000, .., ) Q000
Crapr (rusT [pair Coxp,/darp.

PucyHok 22.3. JkpaH «[lakemHbili Oxxummep. PacnpedeneHue»

Ha sKkpaHe 0TOOpaskaloTCS IBa CTOJIOIA: B IIepPBOM IIPUBEAEHBI I'PAHUIIBI MHTEPBAJIOB,
BO BTOPOM — KOJIMYECTBO MAKeTOB (B IIPOLIEHTAX), I)KUTTEP KOTOPBIX ITOIIAJI B ONIpeae1e HHbIN
VHTepBaJl. BepxHss rpaHuUlia MHTEepBaJia 3a4a€eTcsl B MeHI0 «IlakeTHbI IxKkuTTep. HacTpoikm»
u obo3HaueHa Kak «Ilopor, mc». VHTepBa/i OT Hy/ASl IO 3aJ@HHOTO IOpOTra [IeJUTCS
Ha OMpefe/ieHHOe UMCJIO [OJABbIHTEPBAJIOB; II0 pes3yjabTaTamM TeCcTa M KaXKOoro
MOJBIHTEPBA/JIa B IIPAaBOM CTOJIOIIE OTOOPAa)KaeTcsl IPOIEHT IMaKeTOB, IKUTTEP KOTOPBIX
HaXOOUTCS B 3TUX MpeJesax.
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23. TecTOBbIM NOTOK

HacTpoiika IapaMeTpoB TreHepalyy TEeCTOBOTO TpaduKa BBIMOJHSIETCS B MEHIO

«3mepeHmnsi» = «TeCTOBbIN MOTOK».

23.1. O6wme HaCTPOMKH

o  A:1000 - B:ilQo - 13:15 —  A:1000 - B:ilQog - 13:18
TecToBERA NOTOK TecToBRA NOTOK
Ornpaeka Bwikn Ornpaeka Bwikn
MopT nepepgayur A MNopT nepepayur A
o Bperoi o Gavran
AnuvTencHocTE Q0101 :00 Kon—-eo Gant 9
Harpyzra (L2} 100 % Harpyzra (L2} 100 A
Pazmep kagpa [locToAHHBIA Pazmep ragpa [locToAHHBIA
Kagp 64 Kagp 64
3aronoeck 3aronoeck
ET —i:—:— RT ——i—i— ET —3:—:— RT ——i—i—
no EpeMeHH no NakeTaM no GBaiTam no EpeMeHAd no NakeTaM no GBaiTam
PucyHok 23.1. MeHio «Tecmoseili nomok»
OTmnpaBka BxroueHne/BbIK/IIOUEHME TeHepaluy TeCTOBOTO IMOTOKA.

[TopT nnepemaun

Bpi6Op I1OpTa, C KOTOPOro OyAeT HPOUCXOAUTb TeHepamus
Tpaduka.

OrpaHuyeHne

Eciu BbIGPAHO «IMO0 BpeMeHM», TO TeHepalys TeCTOBOTO ITOTOKa
OymeT mpekpaiileHa o UCTeYeHU BpeMeH!, 3aJJaHHOT0 B ITYHKTe
MeHIO «[ITUTeTbHOCTb».

Eciu BpIOpaHO «ITI0 MTaKeTam», TO TeHepalyusi TeCTOBOrO IOTOKa
OyzmeT mpekpallleHa TOC/ae TeHepaluuyu KOJIMYecTBa I1aKeTOB,
YKa3aHHOTO B ITyHKTe MeHI0 «KOJ-BO ITakeTOB».

Ecny BbIOpaHO «I10 OaifTaM», TO reHepalysi TeCTOBOrO MOTOKa
OyzmeT mpekpalleHa TIOc/e TeHepaluu KojauyecTBa OaifToB,
yKa3aHHOTO B MyHKTe MeHI0 «Kos-Bo 6aifT».

HInTenbHOCTh

BpeMsi, B TeueHMe KOTOPOTO OyJeT MPOUCXOAUTb TeHepalus
Tpaduka.

Kos-Bo maketon

Ko/inyecTBO MmakeTos, KOTOpoe 6Y,ELeT CreHepnpoBaHO.

Komn-Bo 6aitt

KosnuecTBO 6aiATOB, KOTOpOe OyIeT creHepupoBaHo.

Harpyska (L2)

3nauenne uHGOpMauoHHOii (L2) cKOpocTH B mponeHTax ( F1),
B K6uT/C ( 7% ) ym B Méut/c ( F2).

Pasmep kagpa

Ecmm  BbiOpaHo «CiyuaifHbIii», TO pa3Mep Kazpa Oymer
M3MEHSATHCS 10 pPaBHOMEPHOMY 3aKOHY B 3aJaHHBIX IIpeneyax
(myHKTBI MeHI0 «MMH. Kagp», «Makc. kagp»).

Ecnu BbiOpaHO «IIOCTOSIHHBI», TO IJISI TeCTUMPOBaHUS OyIyT
MCIIO/Ib30BaThCAd KaApbl, pasmMep KOTOPBIX 3a4a€TCsl B IIYHKTE
meHto «Kazp».
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Kanp Pa3mep Kagpa (/1:0b6oe 3HaUeHMe B mmpenesnax ot 64 o 9600 6aiir).
3aroJioBOK [Tepexon B MeHI0 «3arosioBOK» (CM. pa3zen 6.2).

ET Bpewmsi, mpouiefiee ¢ Hayaja reHepanum Tpaduka.

RT Bpewmsi, ocTaBIiieecs 0 3aBepilieHns reHepauuu Tpaduka.

23.2. Hactpoika MPLS

CTek MeTOK pjig TeCTUpPOBaHMSI 3aHa€Tcsi B MeHIO «CTek MeToK»: «M3mepeHus» =
«TecToBbIN ITOTOK» = «3arojIOBOK» = «JlOMOMHUTENIbHO» = « 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 23.2. Mexr «Cmek memok»

Kois-Bo meTOK Bb160p KomuecTBa MeTOK (OT 1 10 3), KOTOpOe 6yAeT m00aBIeHO
B [1epeaBaeMblil ITaKeT.

MeTtka 3HaueHue MeTKU.

MPLS COS Kiacc o6cmyskuBaHus makeTa.

TTL Bpems >kxu3HM MakeTa C METKOM.
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24. Tect BpeMeHH

24.1. O6wme HaCTPOMNKH

HacTtpoiika mapamMmeTpoB TeCTa BbINIOJHSAETCS B MeHI0 «M3mepeHnus» = «TecT BpemeHU» =
«HacTpoiikn».

HacTpoirK

L Pexum BUTIY

AmmTensHocTe  Q0:01:00

Hactpolkn PTP
Hactpoikn NTP

NTP PTP

PucyHok 24.1. MeHro «Tecm apemeHu»

Pexxum Pesxum paboThl mpmbopa: MpoBepKa cepepa 1o MpOTOKOIY
cuaxpouusanumu NTP muim PTP.

IIUTeNbHOCTD IIUTeNbHOCTb aHAIN3A.

Hacrtporiku PTP [Tepexon B meHto «Hactpoiiku PTP» (cm. paspen 24.2).
Hacrporiku NTP [Tepexon B meHto «Hactpoiiku NTP» (cMm. paszen 24.3).

24.2. Hactpoiiku PTP

Hactponkn FTFP

TecToBui
MopTt A
Sapepxka EZE
JoMen 9

TecToBwi OnopHEE

PucyHok 24.2. Merro «Hacmpotiku PTP»

Cepsep Tur cepBepa (TeCTOBBIN MM OTIOPHBIN) [IJISI TIOPTA.
[TopT [Topt A wiu B, Ajist KOTOPOro 3aa€TCsI TUIT CepBepa.
3azepikka MexaHusm onpeznenenus 3agepxku: «<E2E» nnm «P2P».
JomeH Homep PTP-momena B coorBetcTBuM ¢ IEEE 1588.
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24.3. Hactpoiiku NTP

o Az1000 — B:1000 — 13:46

Hactporkm NTFP

88.,147,254,227

TecToewin 88,147,254 232

PucyHok 24.3. Merto «Hacmpoliku NTP»

OnopHbIi [P-agpec mwin foOMeHHOe MMSI 3TaJIOHHOT'O cepBepa.

TecToBBIN [P-azmpec uiu gfOMeHHOe MMS cepBepa, IJid KOTOPOro
TpebyeTcsT M3MEPUTHh PACXOXKIEeHMe IIIKaJl BpeMeHU
OTHOCHUTEJILHO OIIOPHOTO cepBepa.

24.4. Pe3ynbTathbl

EE A:1000 - B:1000 - 14:32

TecT BpemMeHH
MnH. Cpen. Makc.
RBef 564, 00us 1.40ms 1.40ms
Test —996,00us —994,00us —994,00us
Diff 1.5Bms 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 O0:00:58

HacTpohkKm

Cron

PucyHok 24.4. MeHro «Pe3ynsmamsi»

Ref 3HaueHMe BpeMeHM OIOPHOro cepBepa (MMHUMAJIbHOE, CpeaHee
Y MakCUMaJIbHOe).

Test 3HaueHNe BpeMeHU TeCTOBOTO cepBepa (MUHMMAJbHOE, CpefHee
¥ MakCUMaJbHOe).

Diff PasHuila 3HaueHMil BpeMeHM OIIOPHOTO UM TeCTOBOrO cepBepa
(MMHUMaIbHAas, CpegHSs U MaKCUMaJlbHas).

Ref. Time Teky1iee sHaUeHNMe BpeMeHM OIIOPHOTO cepBepa.

Test Time Texylllee 3HaUeHME BpeMeHM TeCTOBOrO cepBepa.

ET Bpems, nipouieniiee ¢ Hauasaa TeCTUPOBAHUS.

RT Bpems, ocTaBieecst 1O OKOHUYaHUS TeCTUPOBAHUS.
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25. TecToBble AaHHbIE

25.1. O6wme HaCTPOMKH

HacTpoiika mapamMeTpoB TeCTa BBITTOTHIETCS B MeHI0 «V3MepeHms» = «TecToBble JaHHbIE»

= «HacTpoiku».

o  Ar1000 — B:1000 — 13:09

TecToBREe pAaHHBES
HacTtporkm

MopT npréma M

TecToBHA NOTOK

PucyHok 25.1. Menr «Tecmoseie 0aHHble. Hacmpolikus

[TopT nipuéma

[lopT Oy mpueMa JOaHHbBIX, CTeHepUPOBAHHBIX ITPOrPaMMO¥
«TecToBbBIIi TOTOK» ¥ TIepeIaHHBIX HA TECTUPYEMOE YCTPOIICTBO.

TecTOBbIN IMOTOK [Tepexon B MeHI0 «TeCTOBBINM IMOTOK» (CM. paszes 23).

25.2. Pe3ynbTathbl

— @ A:1000 — B:1000 — 13:08

TecToBbe AaHHbS

Rx kagpw 89525496
Tx kagpw 89525496
Rx GalTh 1434664448
Tx GarTh 1434664448

HacTpoikm

Crapt

PucyHok 25.2. MeHrio «Tecmossie OaHHbIe»

RX KagphI KonnuecTBO KaApoB, IPUHSTHIX TPMOOPOM OT TECTUPYEMOTO YCTPOICTBA.
Tx Kaapsl KonnuecTBO KaJipoB, IepegaHHbIX ITPMOOPOM Ha TeCTHPYEMOE YCTPOICTBO.
Rx 6aitTbI KonnuecTBo 6aiATOB, MPUHSITHIX TPMOOPOM OT TECTUPYEMOTO YCTPOICTBA.
Tx 6aiiThI KonnuecTBO 6aitTOB, ITepeJaHHBIX TPMOOPOM Ha TECTUPYeMOe YCTPOICTBO.
HacTtporiku [Tepexon B MeHI0 «HacTpoiiku» (cm. puc. 25.1).
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26. CTaTucTuka

[IpocMOTp CcTaTUCTMUUECKOI MHPOPMALMK 10 IIPUHMMaeMOMY U IlepeaBaeMoMy Tpaduky
BBITIOJIHSIETCS B MeHI0 «M3MepeHMsi» = «CTaTUCTUKA».

26.1. CBopgHas cTaTUCTUKA NO ABYM NOpTaMm

L N A:100 — Byr—— - 03 Q2

CtaTMcTHKa

MopT A MNopT B

Rx kagpw 20 28541892

Tx rkagpw 29968424 22

Rx Ganitw 2592 1826681766

Tx GaniTh 1917980744 1408

Rx kGuT/C 0 0

T= kKGMTSC 0 0
Copoc (a4 el

PucyHok 26.1. SkpaH «Cmamucmukas

Rx kapgpsl KonmyecTBO MPpMHSATHIX KaIPOB.

Tx Kagpbl KonnyecTBO nepegaHHbIX KaIpOB.

Rx 6aitThl Ynco MpUHSTHIX 6aiiTOB.

Tx 6aiThI Yucsio riepeaHHbIX OAiiTOB.

Rx K6UT/C VHbopmalus o Tekyliei Harpy3ke Ha IPUEMHOI YacTy MOpTa.

Tx K6UT/C VHbopmalius o Tekylelt Harpy3ke Ha Mepeapleii yacTu mopTa.

C6poc ( F1) Copoc craTucTMueckoi MHGopMalun.

@/@/ F2 / F3 [lepexmoueHre  Mexay  SKpaHaMM  CO  CTATUCTUYECKOW
nHbopMaImei.

26.2. Cratuctika no TMnam Kaapos

| ] Az 100 - Br——— - 11 32
CtaTucTMKa no TvnaMm kagpoes (A)
THN Rx T=
Broadcast 288 18
Multicast o Q
Unicast 2578 1417864479

Copoc <4 s B

PucyHok 26.2. SkpaH «Cmamucmuka no munam Kadpos»
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Broadcast

Kapgpsl ¢ miMpoKoBelaTe/bHOM apecarueii.

Multicast Kapgpsl ¢ rpyIirnoBoit agpecaumen.
Unicast Kazpsl ¢ eqMHNMYHONM afgpecaryern.
Pause Kagpsl mayssl.

Rx Yncmo NpuHATHIX KaAgpOB.

Tx Yuciio nepeiaHHbIX KaapOB.

Cépoc ( F1) C6poc cTaTUCTUUYECKOI MHPOPMAIIUMN.

[Tepekitouenmne CTaTUCTUYECKOI

nHdopmarmei.

MeXIy 9KpaHamMu CO

@/®/ F2 / F3
A/B

Bb160p mopTa, IJisi KOTOPOTOo OyIeT OTOOpaskaThCs CTaTUCTHUKA.

26.3. CtaTuctnka no pasmMepam Kaapos

W Az100 - B;— - 11 33
Ctar. no pazmepam kagpoe (A)
pasmep Rx Tx
< 64 o 0
64 1377 1307113894
65, .127 125 22
128, .255 38 78080423
256, .911 27 22254063
D12, .,1023 3 7231975
1024, 1518 o 3051007
> 15138 o 133228
Copoc <y bl B

PucyHok 26.3. IkpaH «Cmamucmuka no pasmepam Kaopog»

pasmep Pa3mep kagpa (B 6aitTax).

Rx Yncno npuHATHIX KagpOB.

Tx Uuciio nepegjaHHbIX KaJgpOB.

Cépoc ( F1) Copoc cTaTucTUIecKoi MHGopMaLn.

[TepexitoueHue CTaTUCTUYECKOI

nHdopMalmein.

MeXIy  9KpaHaMu  CO

@/®/ F2 / F3
A/B

Br160Op mOpTa, /11 KOTOPOTo 6yaeT 0To6paxkaThCsl CTAaTUCTHUKA.
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26.4. CtaTMCTUKA NO YPOBHAM

W A:190 - B:;—— - 11:33
CtatmcTika no ypoeHam (A)
Ypoe, Rx Tx
2 3028 1417864721
3 1493 1417864337
Copoc o F B

PucyHok 26.4. IkpaH «Cmamucmuka no yposHsIM»

YpOB. 2 KomnuectBo mnipuHsaThiX (RX) M mepepmaHHbix (TX) KagpoB Ha
KaHaJIbHOM YPOBHE.

YpOB.3 KomnuectBo npuHATHIX (RX) 1 nnepenanHbix (TX) KagpoB Ha CeTeBOM
YPOBHE.

Cépoc ( F1) Copoc cTaTUCTUUECKOM MHPOPMAIIUN.

@/@/ F2 / Fa [lepexntoueHue MeXIy 3KpaHaMU co CTAaTUCTUUYECKOM
nHdopmarmei.

A/B Bb160p mopTa, [i71s1 KOTOPOTO OyZeT 0To6pakaTbCst CTAaTUCTHUKA.

26.5. Cratuctuka: olwmbku Kaapos

W A:100 - B:r——— - 11:34
CrtatmcTira: ouwmbBrn kagpos (A)
Rx
CRC 0
Runt 0
Jabber 0
CEpoc o bl B

PucyHok 26.5. JkpaH «Cmamucmuka: owubKu Kaopos»

CRC KomnuecTBO TMPUMHSATBHIX I1AaKeTOB, MMEIOIUX HeNPaBUW/IbHYIO
KOHTPOJIbHYIO CYMMY.

Runt KoimmuecTBO NpUHATHIX ITAKeTOB JAHHBIX IJMHON MeHee 64 OaiiT
C TIPaBUJIbHOJ KOHTPOJIbHOM CYMMOJA.

Jabber KomnuecTBO MPUMHSTHIX ITAKETOB JaHHBIX pasmepoMm Oojee 1518
6aiiT, UMEeIIINX HEeITPABUIbHYIO KOHTPOIbHYIO CYMMY.

Copoc ( F1) C6poc cTaTuCcTMUeCcKoi nHGopMaIun.
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[lepexnaioueHne  MeXOy  SKpaHaMM  CO  CTATUCTUYECKON
nHdopmariimei.

®/®/ F2 / F3
A/B

Br160p mopTa, AJ1s1 KOTOPOro 6yAeT 0TOOpaskaTbCsl CTaTUCTHKA.
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27. HapyweHue obcnyxuBaHus

EE A:1000 - B:1000 - 10:58

HapyweHue obcaykuMEaHMA

Max duration,. us
Min duration, us
Avg duration, us
Total duration. us:
PkTs 128
INTs 128
Unhandled INTs: 372
Elapsed time : 00:00:01

HacTporkm

CrapT NpepugaHua  Coxp, 3arp,

(L)
ek ok b
O e b ok

.

-

PucyHok 27.1. MeHto «HapyweHue obcnyxugaHus»

Max duration

InUTeIbHOCTh CAaMOTO IIPOOO/DKMUTETBbHOTO ITPpEPbIBAHMA, MKC.

Min duration

,H,JII/ITEHI)HOCTB CaMOI'O KOPOTKOTIO ITpepbIBaHMA, MKC.

Avg duration

CpenHsisl IJIMTEIbLHOCTb IpePbIBAHMI, MKC.

Total duration

CyMMapHasi AJIUTeIbHOCTb IpepbIBaHN, MKC.

PKTs CyMmMapHas OJIUTeNbHOCTb IPepbIBaHN B IIaKeTax.

INTSs KomnuecTBO  3aBepIIEHHBIX  CYLIECTBEHHBIX  IIPepPbIBAHUIA
(IMUTEeNbHOCTh KOTOPBIX OblJla BbIllle 3aJ@aHHOTO IIOpora,
CM. puc. 27.3).

Unhandled INTs KoinuecTBO TMOTEPSIHHBIX 3aruceil O IpepbiBaHUSX. 3aluch
TepsieTcsl B Cjiydyae, eciau 3a 1 ceKyHAy npoucxogut 6osee 128
IIpepbIBaHMIA.

Elapsed time Bpems, nipoiiieHHOe OT Havasia TecTa.

HacTtporiku [Tepexon B MEeHIO HACTPOEK TeCTa, CM. puc. 27.3.

Crapr ( F') 3armyck Tecra.

IIpepoiBanus ( F3)

[Tepexon B meH1o «I[IpepbiBaHMSsI», CM. pUcC. 27.2.

Coxp./3arp. ( ™)

[Tepexon B MeHIO COXpaHEHMsI pe3yabTaTOB TecTa (CM. paszen 28).
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B:1000 - 10:5%9

E® A:1000 -

HapyweHne oGcnyxmreaHmA

MNpepweaHya
# npeppBEaHAn JRLE]

Started 1 O7-03-2019

08:25:57.97668.7669
1
1

Duration, us
PKTs

-
-
-
-

< >

PucyHok 27.2. Mento «[lpepeisaHus»

Started

IaTa v BpeMs Hayasia ImpepbIBaHMSI.

Duration

,H,JII/ITEHI)HOCTI) ImpepbiBaHNuAg B MKC.

PKTs

IinTenbHOCTh IpepbIiBaHMS B ITaKeTax.

W A:——— - B:—— - 07:56

HapyweHue obcayxmvBaHK1A
HacTpoirkK

Bpema npep. 0

Bpema BoccT.
MopT nNpuéma B
AnuTensHoCTE 001 00:00

Harpyzka (L2} 100 A
Kagp 64

TecToBw noTok  Bukn
HacTporki notoka

PucyHok 27.3. Mexr «Hacmpolikus

Bpewms mipep.

HOpOI‘, IIpM1 TIIpeBbINIEHVIM KOTOPOI'o IIpepbiBaHMEe CUUTAETCAI
CylreCTBEHHbIM, B MKC.

Bpems Boccr.

ITpoMeXyTOK BpeMeHM 6e3 IpepbhIBaHMIi CepBUCa, MOCIe KOTOPOTO
aHaIM3aTOp MPUMET pelleHue, YTO MepUOoJ, TOCIeI0BaTeIbHOCTU
MOTePb [MaKETOB 3aKOHYEH, B MKC.

[TopT nnpuema

[Mopt npuéma Tpaduka (A uiu B).

HInTenbHOCTh IOnutenbHOCTDh TecTa (0T 1 ¢ 7o 24 u).

Harpyska (L2) 3uauenne nHbopMaLmoHHoli (L2) ckopocTy B mpoueHTax (1),
B KO6uT/C (72 ) wm B Méut/c ( F3).

Kanp Pa3mep kazpa B 6aiiTax.

TecToBbII ITOTOK

BkiroueHne/BbIKIIOUEHME TeCTOBOrO ITOTOKA.

Hacrpoiiku nmotoka

[Tepexon B MeHIO «TeCcTOBBIN MTOTOK» (CM. paspgen 23).

63



28. CoxpaHeHue pe3ynbTaToOB TECTOB U CTaTUCTUKM

Il coXpaHeHUs! pesyJIbTaToOB, CTATUCTUKM Y [ApaMeTPOB TeCTOB CIYKUT KHOMKa 4

«Coxp./3arp.», IOCTYITHAsI B MEHIO HEKOTOPBIX TecToB (Hampumep, RFC 2544, Y.1564). [Tocne
HaXkKaTusl Ha 3Ty KHOIIKY OCYIIECTBJISeTCS Mepexo], B MEHI0, B KOTOPOM MOXXHO BBITIOJIHUTh
ciaenylouye neicTBUS :

KOIMPOBATh COXPaHEHHbIe JaHHble HAa USB-Hakomurens ( 1 );

COXpaHMUTb JaHHbIe B TaMATb pubopa ( 2 );

3arpy3UTh COXpaHeHHbIe JaHHble ( 72 );

VIaIUTh COXpaHEHHbIe JaHHble ( T4 ).

LN A;100 - B:—— — 13:35
HuAa zanmcK Bpema coxpaHeHWA
rfc 16—-10-2018 14:00:49
ms 16-10-2018 14:00:51
tefﬁt 16—10-2018 15:25:54
PdJd 16—-10-2018 14:;00:55
KonuposaTe CoxpaHuTe JarpysuTe YpamiTe

PucyHok 28.1. MeHro «Pe3ynsmamsi»

I konpoBaHMs NaHHbIX HA USB-HakomuTeNb ClIeayerT:
1. TMogkmounTh K mpubopy USB-HaKOMMUTED.
2. Haxatp .

s COXpaHeHMs 0JaHHbBIX B ITaAMATb HpM6opa cIenyer:

1. Haxkartsp @

2. BBecTu um4 3armcu.

3. Haxatp @

s 3arpy3km COXpaHéHHbIX JaHHbIX CjIieayeT:

1. BbiGpaThb 3amiCh.

2. Haxatp F* («3arpysutsb»).

PQSYIIbTaTbI U IIapaMeTpbl 6Y,ZLYT AJOCTYITHBI B MEHIO COOTBETCTBYIOIIMX TECTOB.
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i ynaneHust COXpaHEHHBIX JaHHBIX CIeIyeT:

1. BbIGpaThb 3am1Ch, KOTOPYIO HEOOXOAVIMO YIAINUTb.
2. Haxatp F4 («Vmamutb»).

3. Haxate P («lla»).
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29. MNapameTpsbl ceTH

HacTpolika ceTeBbIX IapaMeTpOB [Jjisi MOPTOB A,

B u LAN BbIImonHgeTcs B MEHIO

«3mepeHusi» = «IlapamMmeTpsl CeTU».

— A:1000Q - Bir— - 15:23

MapameTpw ceTH

LAN
DHCP Bkn

IP apgpec 192,168,222,187
Macka nogcetTn 255,.255.255.0

lnwz 192,168,222,.101

DNS 192.168,.222,101

MPLS Bwkn

A B LA

PucyHok 29.1. Merio «llapamempsi cemu»

[Ipumeuanmne. [lox 3arosoBKoM MeHI0 «IlapameTpsl ceTu» pacIiojiokeHa IyCcTas CTPOKa,
B KOTOPOJi BBIBOJISITCSI COOOILEHMST O COCTOSTHMM HacTpoiiku rmopta LAN (cm. pa3gen 29.1).

[Topt

Bri60p nopTa (A, B umm LAN) 1151 HaCTpOKM.

Ilpumeuanue. Ha Bpemsi nmpumeHeHusi HacTpoek mnopta LAN Bce
NyHKTel MeHI0 «[lapameTrper cetu», KpoMe myHKTa <«[lopT»,
6/mokupyTCs. [lepexom K HACTPOMKAM IPYTOro MOpPTa UM BBIXOJ, U3
MEHIO He B/IMSIeT Ha IIpMMeHeH e HaCTpOoeK.

DHCP

ITpu BrIoueHuun 3To¥i PyHkium IP-agpec mopra, Macka IOJICETH,
IP-agpec nuto3a u IP-azmpec y3ia, KOTopsiit comepskut 6asy DNS,
OyayT rpemocTaBiieHbl TecTepy cepepoMm DHCP aBTOMaTHYECKMN.

[P-anpec

[P-agpec nopra.

Macka nmogceTtu

Omnpegnensier, kKakas yacTb [P-ampeca, yka3aHHOTO B IpeabiaylieM
ITyHKTe, OTHOCUTCS K afipecy CeTH, a Kakasi — K afpecy y3Ja B CeTH.

1103 [P-anpec nuiro3a.
DNS IP-ampec y3/1a ceTu, KOTOPbIi comepkuT 6a3y maHHbix DNS.
MPLS BkiroueHne/BbIK/IIOUEHE  BO3MOXHOCTM  OTIIPaBKM  I[1aKeTOB

cMeTrkamu paa noptroB A um B (gna mopra LAN MPLS
He TioaaepxkuBaetcs). [Ipu Bbibope 3HaUeHUST «BBIK/I» MMyHKT MEHIO
«[TapameTpsl nHTEpPeEiicoB» = «MPLS» cTaHOBUTCSI HEIOCTYITHBIM
LTSI peJaKTUPOBAHMS.

Ipumeuanue. 1P-agpec nuio3a u IP-agpec y3iia ceTu, KOTOPbIi cogepskuUT 6a3y gaHHbIx DNS,
3aJ1al0TCST HE3aBMUCUMO [IJISI KaXKIOTO IopTa.
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29.1. Hactpoiika nopta LAN

[Tpu HacTporvike nopta LAN B myCcTO# CTpOKe 1107, 3arojIOBKOM MeHIo «[lapameTpsl ceTu»
MOTYT OTOOpaXkaThCs CAeIyIOlIe COOOIeHMS :

1. «Mpét HacTpoiika» — O3HAyaeT, YTO BbBIINIOJHSIETCS IOIbITKA NPUMEHUTb HOBbBIE
HACTPOMKM IOPTa.

MNapaMeTpy WHTEpPPercoB
Haét HacTpofika...

MopT MR
CocTtoAnme Brn
CropocTe HABTOCOA,

MAC apgpec ©0:21:CE:28:02:83

ABTOCOrNacoeaHue
YLAN
MPLS
A B LAM

PucyHok 29.2. CoobueHue «Moém Hacmpolka...»

2. «HeBanumHble MapamMeTpbl» — OTOOpaskaeTcs B CJiydae BBOHA HeHENCTBUTENbHBIX
3HAYeHMIi CeTeBbIX ITapaMeTpPOB.

E® A:—— - B:——— — 17 20

MNapameTpy ceTH
Heepaanausie napameTtph!

LAN
DHCP Bwkn

IP appec 192,168,222 ,187
Macka nopceTn 255,255, 255.1

Wz 192,.168,222,101

DNS 192,.168,222,101

MPLS Bwkn

A B LAM

PucyHok 29.3. CoobweHue «HeganudHeie napamempeil»

3. «Het orBera. [IoBTOp...» — BBIBOAUTCS, KOT1a Mpu BKIOUeHnM ¢pyHKImu DHCP Bpems
OXXUIAHMS OTBETA HA 3alPOC 3HAYEHU I CeTEBBIX [IapaMETPOB ITPEBBICUIIO AOITYCTUMYIO
BeJIMYMHY.
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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 29.4. Coobwerue «Hem omeema. losmop...»

B ciayyae BO3HMKHOBEHMSI OIIMOOK Mpu HacTpoiike mopta LAN Ha 3KpaH BbIBOISITCS
clieIyrolye coo0eHusI:

1. «OmmbKa HACTPOMKM CeTu» — OTOOpaskaeTcsl TIpU TMOIBITKE TMPUMEHUTD
HeJeliCTBUTE/IbHbIE 3HAUEHMS CETEBbIX TapaMeTpPOB.

E® A:— - B:—— - 17 20

Owubka!
Owrbka HAcTPOHKH CceTH

PucyHok 29.5. CoobujeHue 06 owubke

2. «OTCyTCTBYeT coefuHeHMe» — BBIBOAMUTCS, KOTAAa 3HAUEHMSI CeTEeBBbIX IMapamMeTpOB
He yaanoch nonyunutbh o DHCP 3a crangapTHOe Bpems M3-3a OTCYTCTBUS Ha IOPTY
COeVIHEeHUSI.

wm A:—— - B:——— - 17 20

DwHbrka'
O0TcyTcTBYST COSAHHEHHS

PucyHok 29.6. CoobueHue 06 owubke
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30. NapameTpbl uHTEpdeiicoB

HacTpoiika mapameTpoB coeauHeHus: jisi optoB A, B u LAN BBIINIOJIHSIETCSI B MEHIO

«3mepeHnnsi» = «[lapameTrpsl MHTEepGEICOB».

e A;—— - B:—— - 22:53

MNapaMeTpy WMHTepperncos

LAN

CoctonAaHme Brkn
CropocTe ABTOCOMA,
MAC appec 00:21:CE:28:02:83

ABTOCOr nacoBaHue
YLAN
MPLS
A B LA

PucyHok 30.1. Merto «llapamempesl uHmepgelicog»

Ilpumeuarue. Tlon 3aro1I0BKOM MEHIO PacCIIOOXKeHa IIyCTas CTPOKa, B KOTOPOM BO BpeMs
npuMeHeHMs HacTpoek nmopTta LAN BeiBoguTCS coobIeHne «MaeT HacTpoiiKa...».

[TopT

Bri6op mopTa (A, B mnu LAN) 111 HacTpOMKNA.

Ilpumeuanue. Ha Bpemsi mpumeHeHMs HacTpoek mopta LAN Bce
MMyHKTbI MeHI0 «I[lapaMeTpbl MHTepdeiicoB», Kpome MyHKTa «IlopT»,
6;0kMpyroTCs. [lepexos K HaCTpoitKaM APYToro MopTa Uiy BbIXO, U3
MEHIO He B/IMSET Ha ITpUMeHeHe HaCTPOeK.

CocTosgHue

BrIK/II0OUeHMe/BKIKOUEHME [TOPTa.

IlpumeuaHnue. BbIKIIOUEHME HEMUCIIOJb3YeMOro IOpTa IIO3BOJISIET
9KOHOMUTD 3apsiji 6aTapen.

CkopocThb

YcTaHOBKA CKOPOCTM Ilepenauy JaHHbIX. [Ipu BibOpe «ABTOCOIIL»
CTAHOBUTCSI OOCTYIIHBIM NYHKT MEHI0 «ABTOCOIJIaCOBAHMEY.
Ilpumeuanue. B cnyyae wucrionb3oBaHuss SFP-mopnysieil CKOpOCTh
nepeJilauy JaHHBIX BCErla ycTaHaBaMBaeTcs paBHoit 1 T'6/c.

MAC agpec

MAC-agpec moprta (A, B wmmm LAN), napamerpbl KOTOPOro
HaCTpPauBawTCS.

Ipumeyanue. Tlpy HakaTMy Ha KiaaBumy ' (3aBOACKON) B

kauectBe MAC-agpeca mnopacrasisercss 3aBoiackoin MAC-aapec
npubopa, ykasaHHbIit B MeHIo «MHbopmaiusi» (cM. pasmen 31.3).

ABTOCOr/1IacOBaHMe

[Tepexon B MeHI0 «ABTOCOT/IacOBaHue» (cM. puc. 30.2).

VLAN

[Tepexon B MeH1o «VLAN» (cm. puc. 6.5).

MPLS

[Tepexon B meH10 «MPLS. HTepdeiic A/B» (cm. pasgen 30.1).
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e A:—— - B:——— - 22:53

ABTOCOM NacoBaHMe

1000 M
100 Brn

1¢ Bkn

Brikn Brn

PucyHok 30.2. MeHto «Asmocoenacosarues

i yCTAaHOBKM  COeAVMHEHMSI C TeCTUpyeMbIM 0OOpyJOBaHMEM B  pexume
aBTOCOTJIAaCOBaHMSI HEOOXOAMMO BbIOpaTh TIpPEeAIOUYUTAaeMble CKOPOCTU COeOMHEHUS

C TTIOMOIIBIO KJIaBUII ! .

"
CoenyHeHMe OyIeT yCTaHOBJIEHO TOJIBKO B TOM CJTyyae, ecjiy Ha IPOTMBOIIOIOKHOM KOHIIe
TaK>Ke MCII0/b3YyeTCsl aBTOCOTIacOBaHMe, M KaK MMHMMYM O HA IpeAriounTaeMasi CKOpOCThb

coBnagaer. CoeguHeHNe YCTAHABIMBAETCS HA MPeAIIOYNTaeMOM CKOPOCTU, MaKCMMaIbHOM!
I7151 060UX YCTPOMCTB.

30.1. Hactpoiika MPLS

MPLS. HHTepgpenc A

Mprem

Aapec LSE: 100,100,100,100

Merka COS S5 TTL
Crer Ha nepegaqy: 40000 0 1 128
Mogoers; 20,20,20,20/2055, 255, 255,0

MeTku Ha mpuem: | 20000 |
MpuHumaTe NULL: Bukn

PucyHok 30.3. MeHto «MPLS. Mnmepdelic A»

[Tepenaua [Tepexon B meH1o «[lepenava» (cm. puc. 30.4).
[Tpuéem [Tepexon B MmeH10 «[IpaBuia nmpueéma» (cm. puc. 30.6).

Takke Ha 3KpaHe oToOpaskkawTcsl IapaMmeTpbl MPLS, 3amaHHbie B MeHI0 «[IpaBuia
npuema» u «Ilepemavar.
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[— Az 1000 - B:— - 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

PucyHok 30.4. Menro «[lepedaqax»

Anpec LSR [P-agpec uHTepdeiica MapHIpyTU3aTopa, OCYILECTBIISIONIEro
KOMMYTAIIMIO II0 METKaM, K KOTOPOMY ITOJIK/II0YeH mpubop.

[TpaBuiio Bri/iroueHne/BbIK/IIOUEHME TMIpaBuja Ha OTIIPAaBKy IIaKeTOB
B IIOJICETh, ITapaMeTpPbl KOTOPOW 3a4al0TCS HIKE.

IP nmopceTu [P-anpec nogceTu.

Macka nmogcetu Macka rmogceTu.

CTek MeToK ITepexon B MeHI0 «CTeK MeTOK» (cM. puc. 30.5).

[— A: 1000 - B:r— - 15:28
CTek MeToK
2
Metka 1000
MPLS CO5 ©
TTL 128
Metka 20000
MPLS CO5 ©
TTL 128
Metka ©
MPLS CO5 ©
TTL 128
Brikn 1 2 3

Pucyrok 30.5. Mexrw «Cmek memok»

Ynciio MeToK

Bribop kosmuecTBa MeTOK (0T 1 Mo 3), KoTopoe 6ymeT mobaBieHO
B IlepefaBaeMblil ITaKeT.

MeTtka 3HaueHNne MeTKMN.
MPLS COS Kiacc o6cmyskuBaHMs MakeTa.
TTL Bpems >ku3HM 1akeTa ¢ METKOM.
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[— Az 1000 - B:— - 15%:37
MNpaBuvna npuema
Brikn
Meteka 1 ©
MeTrka 2 ©
MeTtka 3 ©
Bukn 1 2 3

PucyHok 30.6. MeHto «[pasuna npuéma»

Kon-Bo meTok

BbI60p KOJIM4eCTBa METOK B IIPMHMMAEMBbIX ITaKeTaxX.

MeTka 1, MeTka 2, MeTKa 3

3HaueHe MEeTKHA.

72



31. Hactpouku npubopa

31.1. Hactpoiika aucnnes

- A:;—— - B:——— - 22:52

fuvcnnen 1 np.
W 20~
Aprocte 28 %
3eyk knaevw Brkn

LCD aBtoBukn Bworn
ABTOoBLEANYeHMe Boikn

PucyHok 31.1. Menr «Jucnneli u np.»

SIpKOCTh MHOMK.

Vi3MeHeHMe SPKOCTY CBETOIMO/IOB.

SpxrocTtb

N3meHeHMue APKOCTHU ITOACBETKM 3KpaHad.

3BYK KJIaBMIII

BxitoueHne/BbIK/IIOUEHME 3BYKa HAa>KaTUS KJIaBUIIL.

LCD aBTOBBIKII.

B mone MOXHO 3amaBaTh CJeAyloliMe 3HAYeHUS aBTOMATUYECKOTrO
BBIK/IIOUeHMs noacBeTku: Boikii, 20 ¢, 40 ¢, 60 ¢; 11 yBeanueHUsI BpeMeHU
aBTOHOMHOJ pabOThI CIeyeT BbIOPATh MMHMMAIbHOE 3HAUEHME,

ABTOBBIK/TIOUEHME

B 1mone MOXHO 3ajaBaThb CJeAylollie 3HaueHMs aBTOMATUUYECKOTO
BBIK/TIOUeHMsI Tipubopa: Beiki, 1, 5, 10 MUHYT.

31.2. OcHOBHbIE HACTPOMKU

e A;——— - B:—— - 09:19

OCHOBHHE HACTPOHMEM
Aawk EUS

flata 09-06-2017

Epema 09:19:30
Kamarmrpag

4 Camapa EraTepuHbypr F

PucyHok 31.2. MeHro «OcHOBHbIE HACMPOUKU»

SI3BIK Boibop s13bIKa MHTEpderica.
Hata BBog, min BbIOOp TeKYIIei TaThl.
Bpewms BBo, v BEIOOp TEKYILET0 BpeMEHM.

BpemeHHas 30Ha

BbI60p BpeMEHHOI 30HBI.
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31.3. Uudopmauus

EE  A:1000 - B:1000 - 13:40

HHpoprayma
HOSTHAME et
PROGEAM w.4.0.21/1.1.26
LINUX w.3.18,0-—stcmtk—0.0.23
FPGA w,0.0,.4-8
Hd w.4.1
5/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:B/
MCUsFPGA v,.0.3.68-3
{c) MetpoTek

WHbopHawmHa Bpema

PucyHok 31.3. SkpaH «MHpopmayus»

HOSTNAME Wwms ycTpoiicTBa.

PROGRAM Bepcus I10.

LINUX Bepcusg simpa Linux.

FPGA Bepcusg mukpokona FPGA.

HW ArnirtapaTHas Bepcusl.

S/N CepuiiHblii HOMeD.

MAC A MAC angpec ropra A.

MACB MAC anpec niopra B.

MAC LAN MAC apgpec nmopta LAN.
MCU/FPGA Bepcust MCU/FPGA T10 nmpubopa.
Bpemst ( F2) [Tepexop K 9kpaHy «BpeMst paboThi» (CM. pasmen 31.4).

31.4. Bpemsa paboTbl

W A:100 - Bi— - 11 %9

Bpema patoTw

Terkyyee 01:34:33

WHpopmal e Bpeta

PucyHok 31.4. SkpaH «Bpems pabomei»

Texylee

BpeMH pa6OTbI an60pa OT I1ocCJieAHero BKII0UeHIA 410 HaCTOoAlIero
MOMEHTa.

Nudopmanys ( F1)

[Tepexon K skpany «MHbopmanus» (cM. pasgen 31.3).
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31.5. Uudopmaumsa 06 SFP

E® A:—— - B:—— - 17:18
HugopmMauma o SFP-mogyne (A)

Ext, identifier + GBICASFP function iz defined by

two—wire interface ID only

Connector + LC

Encoding + 8BS10B

Bit rate nominal + 1300 MBitsds

Length SH-km 10 km

Length SH-100m T 10000 m

Vendor + OPTOMAY

Yendaor PN + SPS-71116

Yendor OUI + 00 OE FA

Yendar SH T 073401530

Date code 07,0821

SFF-28472 compliance @ Functionality not included
A B

Pucyrok 31.5. SkpaH «HUHpopmayus o SFP-modyne»

Ha skpaHe oToOpaxkaloTcsl IMOJApOoOHble cBemeHMsT 00 SFP-mopyse: IpOU3BOOUTEND,
MO/IeJIb, MOIePXKMBAEMbIN PEXXUM Iepenaun JaHHbIX U T.1. s MpOKPYTKMU MHOOpMaALK

B OKHE€ MCIIOJIb3YIOTCA K/IaBUIIIN @ 71 @

I[Tocse mogk/Ir0YeHsT MOIY/IS MHGOPMAIIMIO Ha 9KpaHe cjaeayeT 0OHOBUTD, BbIOpAB IOPT,

K KOTOPOMY OH TIOJicOefiMHeH — ' (mopT A) unu 2 (mopt B).

31.6. Akkymynarop

m— A:——— - B:—— - 22:51

AKKYMYNATOR

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

PucyHok 31.6. 3kpaH «AKKymynsmop»

Ha skpaHe oToOpaskaeTcss nHboOpMalMs 0 COCTOSIHUYM akKymyJsitopa: Temrepartypa (°C),
HamnpspkeHue (MB), Tok (MA), Tekyias/MakcuMalbHas EMKOCTb (MAUY).
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32. Npodunu

B mpubope MOKHO €O34aBaTh MPOGUIM HACTPOEK, UYTO IMO3BOJISIET OBICTPO BBITTOIHSITH
HaCTPOIKY OCHOBHBIX TECTOB M CETEBbIX MHTep(eiiCOB MPpM ITPOBEAeHNM TECTUPOBAHMSI.

| A:1000 - Bi——— - 13:50

Mpoprnm
WMAa npopuna  Bpema coxpadHeHwA
Il profile-1 13-04-2010 12:01:16

QO N® A A WM

[

CoxpaHHTE JarpysuTe HgamiTe

Pucyrok 32.1. Mento «lpogunu»

[TpoduIb HACTPOEK BKIIOYAET B CeOS:

— HaCTPOWKM TOIIOJIOTMIA, 3ar0JIOBKOB M pa3MepoB KaapoB st TecToB RFC 2544,
Y.1564, BERT, nmakeTHbIif DKUTTEp, TECTOBBIN MOTOK, a TaKKe MHAMBUIyaTbHbBIE
HACTPOMKM AJISI KaKI0TO U3 ITUX TECTOB.

— HAaCTpPOMKU ceTeBbIX MHTEpP(dericoB.
— Hactpoiiku IP-ytunut: sxo-3amnpoc, mapupyt, TCP-ki1MeHT.

Ons cosmaHus mpoduias HACTpoeK HeoO6XOOMMO BBIIIOJHUTH JKejlaeMble HaCTPONKM,

F2

nepeiiTu B MeH10 «[Ipoduan» U HakaTb Ha KIABUIIY («CoxpaHuTb»). yis1 3arpysku

COXPaHEHHOro IMPO(UIIS UCTIONb3YeTCS KIaBUIIa 2 («3arpy3uThb»).
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33. MNpoTrokonupoBaHue COObITUIA

Cucrema  IPOTOKOJMPOBAHMUSI  COOBITMII  obOecreuMBaeT  BBIBOJ,  COOOIIEHMIA
O Mpou3omeamux coobITHUsIX B MeHI0 «bepkyT-ET. Hactpoitku» = «Jlor», a Takxke
B KOHCOJIbHBIV TepMMUHAJI IIPU MTOIKIIOUEHNM K Ipuoopy uepe3 USB-uHTepdeiic.

K mpoToKOMMpPyeMbIM COOBITHSIM OTHOCSITCSI

3alyCK/IIpepblBaHMe TeCTa;

— BKJIIOUeHMe/BbIKIIOUeHMe peskuma «lllneid»;

— M3MeHeHMe COCTOSIHUS COeIMHeHS;

— JCITOJIb30BaHMe Mpubopa s yAJIEHHOTO TECTUPOBAHMS
— BKJIIOYEHMe/BBIK/IIOUeHMe puobopa;

— HU3KWUI 3apsa 6aTtapen.

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

<paTa> <BpeMms> <OoTnpaBuUTenb> <coobueHne>

Hampumep, npu BKIoueHuUn pexkuma «Illneiig» 2-ro ypoBHS Ha MOPTY B B KOHCOJIbHBIA
TepMUHaJI 6y/IeT BbIBeJIEHO COObIIeHe:

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

| nara | EpemMa | OTHPABHTENE coobIeHNE

Pucyrok 33.1. CoobweHue o skmoyeHuu pexcuma «Llinedig»

I[To ymoyaHMIO BIBOJ, cO0OIIeHMI1 uepe3 USB-uHTepdeiic OTKIIOUYEH. BbIBOI cOOOIIEHMI]
MO>KHO BKJIIOUUTb/OTK/IIOUUTD C TIOMOIIbI0 KOMaH/Ibl YIaJE€HHOTO yIipaBieHus «log on/off».

L0 A:100 — B:—— — 11:24

Mor

2009-11-23 11:02:12 BERcut-ET: power on
2009-11-29 11:;02:332 Port Az link up
2009-11-29 11:11:38 Port A: link down
2003-11-23 11:23:47 Port A: link up

MuHcTHTE PesyneTaTH

PucyHok 33.2. Menro «Jloe»
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F1

KnaBuiia («OUMCTUTDB») CIYKUT IJIT OUMCTKU copepxkmumoro Oydepa. [Ipy HaxkaTUM

Ha K1aBumry 4

(«PesynbTaThl») OCYLIECTBJISIETCS [epexof, B MeHI0 «Pe3yyibTaTbl» IS
COXpaHeHMsl COOOIeHN 0 Tpou30IIe AKX COObITHUSIX. COOOIIeHMSI TaK)Ke COXPAHSIIOTCS TP

COXpaHEHMM Pe3yJIbTaTOB 1 HACTPOEK 1100010 TecTa.
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34. CUHXpOHM3aLUS BPEMEHMU

I CUMHXpPOHM3aIMM BpeMeHu> B mpuboOpe UCIOAb3yeTcs MpoTokon PTPv2
(IEEE 1588 [15]) u NTPv4 (RFC 5905[16]).

Cranpapt IEEE 1588 mpepronaraer, uto nmpotokona PTP mpemocTaBisieT CTaHOapTHBIN
MeTO[, CMHXPOHM3aLM YCTPOMCTB B C€TU C TOYHOCTHIO Bbille 1 MKC (mo 10 HC). [JaHHBIN
IIPOTOKOJI 06eCIIeuMBaeT CMHXPOHM3AIMIO BeJJOMbIX YCTPOVICTB OT BEIYILIET0, YAOCTOBEPSISCh,
YTO COOBITMSI ¥ BpeMeHHble MEeTKM Ha BCeX YCTPOMCTBAX MCIOJIb3YIOT OOHY M Ty Ke
BpeMeHHyI0 6a3y. B mpoTokosie mpemycMOTpeHbI [ABe CTyIeHUM MJis CUHXPOHM3ALUU
YCTPOJMCTB: OIpeneneHne BeAyllero YCTPOMCTBA M KOppekiusi pa3bera BO BpeMeHH,
BBI3BAHHOTO CMeIeH/eM OTCYeTa YacOB B KaKIOM YCTPOMCTBE U 3aJep>KKaMM B repepave
IAHHBIX I10 CETH.

PasHuila BO BpeMeHM MeXIy BeOylMM U BeJOMBIM YCTPOWICTBAMMU SIBJISIETCS
KOMOMHAIIMEN CMeNeHMs] OTCUYEeTa YacoB M 3aIepskKKyu Ilepefauy CUHXPOHM3UPYIOUIErO
Cco00IIeHNS.

OYHKIMSA CUMHXPOHM3ALMM TI03BOJISIET BBINOJHSITh M3MeEpeHMue 3aJepXXKKM M0 MeTOAMKe
RFC 2544, a Takke aHa/Ju3 M0 pekoMeHaanuu Y.1564 mpyu TecTUpOBaHUM aCMMMETPUYHBIX
KaHaJoB.

;11 HaCTPOVIKM ITapaMeTpOB CMHXPOHM3ALNK ClieqyeT nmepeiT B MeHIo «HacTpoiiku» =
«YcTaHOBKM ITpubopa» = «CUHXPOHM3AIUS BpeMEeHM».

— A:1000 - B:1000 — 14:00

CHHXPOHHBEIL[HFI BpemMeHH

AeTocHHxp. PTP

T (1
Hactponkn FTF
WHpopmauma

Her la

PucyHok 34.1. Merto «CuHXpOHU3aUUS 8peMeHU»

ABTOCUHXD. Br160p peskuma aBTocMHXpoHmu3auymn: «<PTP» (cMm. pasmen 34.2) unn
«NTP» (cMm. paspen 34.3).

Bxitounts BkiTioueHme/BbIK/IIOUEHNE BBIOPAHHOIO PEXXMMa aBTOCMHXPOHMU3AII M.

Hactpoiiku PTP | Ilepexon B meHto «PTP» (cMm. paszen 34.2).

udopmariius [Tepexon B MeH10 «MHpopMaLysi» (cM. pasmen 34.2.1).

® OYHKIMS He BXOOUT B 6a30BYI0 KOH(PUTYpaLyio, JOCTYITHA IIPY JTOMOTHUTEILHOM 3aKa3e O,
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34.1. PyyHas HacTpoiiKa

Ecniv HM OOMH U3 PEeXMMOB aBTOCMHXPOHM3AIMM He BKJIOUEH, I0JIb30BaTe/lb MOXeT
CaMOCTOSITeJIbHO YCTAaHOBUTH [MJiI Mpubopa AaTy, BpeMs UM BpPeMEHHYI 30HY B MEHIO
«HacTpoiiku» = «YcTaHOBKMU ITpubopa» = «OCHOBHbIE HACTPOIKM» (CM. paszen 31.2).

34.2. Hactpoiiku PTP

— A 1000 - B:1Q00 - 14;01
PTP
L Pewam JEERITER
Mopt A
3apepxra P2P
lomeH ©
Bepometi Benuupri

PucyHok 34.2. Hacmpoiika napamempog cuHxpoHuzayuu PTP

Pexxum «Bemomblit» — MPUOOP CMHXPOHU3UPYET CBOM YaChl OT BHEIIHETO
PTP-cepBepa, eciii Tako cepBep MPUCYTCTBYET B CETU.

«Bemymmuiit» — mpubop SIBIASIETCSI MCTOUHMKOM CUHXPOHM3ALIHU,
Ipyrue YCTPOMCTBA CUHXPOHMU3UPYIOTCS OT CUCTEMHBIX 4YacOB

npuobopa.
ITopT Wutepdeiic myst paboTsl ¢ PTP.
3amepxKKu MexaHusm onpeznenenus 3agepxkku: «E2E» nan «P2P».
HomeH Homep PTP-nomena B coorBetcTBuu ¢ IEEE 1588.

34.2.1. Undpopmauus

ITocsie BBITIOJHEHMSI HACTpPoeK pexkuma PTP-cuMHXpOHM3AlMM M Iepexoja B MEHIO
«IHpOopMaIMs» Ha 9KpaHe 0TOOpaskaeTCs BeJIMUMHA 3aI€PXKKIU Y CMEIeHMS.

— 1000 — B:1000 - 14:01

CHHXpOHMSauHH BpeMeHW

CHeneHme : Q. 000000000 ¢
Sapepxra: QL 000000000 ¢

PucyHok 34.3. UHgopmauus 0 CUHXPOHU3AUUU 8peMEHU
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34.3. CuHxpoHusauumsa no npotokony NTP

[Ipu BbIOOpE 3TOTO peXkyMa BBIMOJHSTH TOTOJHUTE/IbHbIE HACTPONKM He TpedyeTcs.
BpemMs Ha ripubope BbICTaBJISIETCS C MCIIOJb30BaHMEM CTaHIAPTHBIX CEPBEPOB.

81



35. YnpasneHue onuuamu

OnuusiMu SIBJISTIIOTCS (PYHKLMM ITpuOOpa, JOCTYIIHbIE IIPY TOIOJHUTEIbHOM 3aKase. [IJis
aKTMUBAIMM OILIMIA KJII0Y, CTeHepUPOBAHHbIN IJI YKa3aHHOTO CepuifHOTO HoMepa Mpuobopa,
He0oOX0IMIMO BBECTY HEIIOCPEICTBEHHO B IIpubope B MeHI0 « OImium».

Onuuga OmnucaHue

ETIP HOuarHoctuka ceteit TCP/IP (mapipyTusauus, JOCTYITHOCTb y3J10B, DNS)

ETWEB TectupoBanme HTTP-coenunenuii (Tpebyet omiiuu ETIP)

ETJT N3mepeHure makeTHOTO OXKUTTepa

ETRC VnanénHoe yrnpasieHue nmpubopom uepes WWW-unTepdeiic

ETMM TecTtupoBaHue 1o pekomeHgauuu Y.1564

ETMPLS [Tonpepskka MPLS

ETAT AcCMMeTpUYHOe TeCTUPOBaHNe

ET2P [Toppepskka OByX mepegaTunKkoB

ETBIDIR IIByHarpaBieHHbIN TecT 110 MeToauke RFC 2544

ETPTP CyHXpOHM3aL s BpeMeHu

ETTIME NsmepeHne pasHOCTM (PacXOXAeHMs) IIKaJ BpeMeHUM B CeTsIX
OIlepaTOpPOB CBSI3M OTHOCUTEJIbHO HAlLMOHAJIbHOM WIKaJbl BpeMeHU
Poccuiickoin @epepauyum UTC (SU) B COOTBETCTBMM C MPUKA30M
MwunkomcBsasu Pocenn N2277

ETDATA W3mepeHne KonuuecTBa TMepelaHHON (TIPUHSTON) WHGOpMaAIUM
(IaHHBIX) M  TIPOAOJ/DKUTENIBHOCTM  CeaHca IepefayM  JaHHBIX
B COOTBETCTBUM C MPpUKa30M MuHKoMCBsI3u Poccum N2277

ETLACP [uarHocTuka mnepenauyy yIpasJsiOMX MaKeTOB IMPOTOKOJIOB BTOPOTO
ypoBHs (Layer 2 Control Protocol)

ETSDT ObnapykeHMre U u3MepeHue KpaTKOBpPEMEHHBIX IIpepbIBaHMII cepBuca

(Service Disruption Test)
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36. CnpaBouHble TabauLbI

Tabnuya 36.1. [puopumemsi 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

Tuner Tpadmra Network Control u Internetwork Control 3apesepBupoBaHbI IJIs
COOOIIeHNI yIpaBiIeHusT ceThblo. [IpuMopuUTeThl 4 M 5 MOTYT MCIOJB30BAaThCS [IJIST 0CO00
YYBCTBUTEJIbHOTO K 3a/lepskkaM Tpaduka, Takoro, Kak BUaeo muian peub. [IpyuopuTeTsl Tpaduka
¢ 3 mo 1 mpegHasHayeHbl M1 Pa3MYHBIX 3aJad — OT IIOTOKOBBIX ITPUJIOKEHMIT
mo FTP-tpaduka, CIOCOOHOTO CIIPaBUTHCSI C BO3MOXHBIMM IoTepsMu. Kimacc O
pesepBUpYyeTCs IJs1 «MaKCMMaJIbHO Jydllieii» MOCTaBKM M IIPUCBAMBAETCsl B TeX Cydasx,
KOTZa He crienu@uIMpoBaH HUKAKOM APYyroii Kiacc.

Tabnuuya 36.2. 3HayeHus nonsa Precedence

3HaueHue Onucanne [Ipumeuanue

0 Routine OOBIUHBIV TPUOPUTET

1 Priority [IpenrouTuTeIbHbIN ITPUOPUTET
2 Immediate HememnieHHbI IpUOpPUTET

3 Flash CpOYHbBIIl TPUOPUTET

4 Flash Override OKCTPEeHHBIN IPUOPUTET

5 CRITIC/ECP Kputnueckuit npuopurtet

6 Internetwork Control MexkceTeBoe yIpaBJieHKe

7 Network Control CeTeBoe yIipaBJieHIe

Tabnuua 36.3. 3HayeHus nona ToS

3HaueHue Onucanne [TpumeuaHue

MuHuMusupoBats 3anepxkky. HMcronbsyercs, Kormga
BpeMsl [OCTaBKM IIakeTa C MCXOOHOTO CeTeBOro
YCTPOJACTBA 10 ajjpecarta (BpeMsl OXUAaHUs) Hambosee
BasKHO U JTOJKHO ObITh MUHMMAIbHbBIM.

Maximize MakcyuMasibHasl IPOITYCKHAsT CITOCOGHOCTD. YKa3bIBaer,
0100 throughput YTO ITaKeT JOJ/KEH OBbITh EpeHAIIpaB/IeH uepes3 KaHaJ C

MaKCUMaJbHO MPOITYyCKHOM CIIOCOOHOCTBIO.

1000 Minimize delay
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3HaueHue Onucanne [Tpumeuanue

Maximize MakcumanbHas HaOEeXHOCTb. Kcronb3yercsi, Koraa

0010 reliability Ba)XHO MMETb YBEPEHHOCTb, UTO HAaHHbIE TOCTUTHYT
ampecata 6e3 MMOBTOPHOI Iepegaun.

MuHMMMU3NpOBaTh CTOUMMOCTb. Mcmosb3yeTrcs, Korna

Minimize
0001 HeoOXOIMMO MMHMMM3MPOBATh CTOMMOCTD Ilepenauin
monetary cost
IQHHBIX.
O6bruHOEe  obciaykuBaHue. B 3TOM  C/ydae
0000 All normal MapluipyTu3auus IakeTa OTHAETCS Ha YCMOTpeHue
rpoBariaepa.
Tabnuya 36.4. Knacc obcnymusanus mpaguka u 3HaqeHue nons DSCP
Knacc Tpaduka 3HaueHue 1ojst 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 oOcaykuMBaHUs Tpaduka CTaBUTCS B COOTBETCTBME OIpele/IEHHOe
3HaueHue mosst DSCP. B Ttabnuile npuBeaeHbl peKOMeHAyeMble 3HAUeHUS B COOTBETCTBUMU
¢ metoaukamu RFC 2597 [11] u RFC 2598 [12].

Default — «HerapanTupoBaHHasl nepengauva». TpaduKy JaHHOrO Kjaacca OOCTYy>KMBaHMUS
BBIJIEJISIIOTCSI CeTeBble pPecypchbl, OCTaBIIMeCs CBOOOMHBIMM TIpU Teperaue Tpaduka IpyTux
KJIaCCOB.

AF (Assured Forwarding) — «rapaHTupoBaHHas mepemadar. VICIoab3yeTcs AJisl TOCTaBKU
Tpaduka OonbmmHcTBA TCP-TIpMiokeHMii C IIpUMMEHEHMeM YeThIPEX He3aBUCUMBbIX
AF-xnaccoB. BHyTpy kaxkporo kiacca IP-maketam MoskeT ObIThb Ha3HaueHa OJHA U3 TPEX
IUCLIUTIIMH OTOpachIBaHMS TTaKeTa JaHHbBIX (CM. MeToauky RFC 2597[11])).

EF (Expedited Forwarding) — «HemeqjeHHass Tiepenauva». IlpuMeHsieTcs [Jis
obcmy>kuBaHusT TpaduKa, YyBCTBUTEIBHOTO K 33aIepKKaM U TpeOyoIero MMHUMATbHOTO
IDKUTTEpa, TAaKOTo, Kak Buaeo win peusb (Voice over IP — VoIP).
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Tabnuua 36.5. 3HayeHue nong ECN

3uauvenue | Onmcanue

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, mnoagepskuBaiommii ECN.
TpakTyeTcst MapuipyTusaTopamu Tak xxe, kKak u ECT (1).

11 CE (Congestion Experienced) — rmoaTBepxaeHHas meperpyska.

ECN (Explicit Congestion Notification) — «sIBHOe yBegoMJieHME O I€pPerpy>KeHHOCTM».

YcraHOBKa OUT [aHHOTO

JaeT BO3MOXHOCTb MAapUIPyTH3aTOpaM Yy3HATh

0 BO3HMKHOBEHUM Tleperpy>keHHOCTU Ha MYTU Cef0oBaHMs JAHHBIX K 3aJaHHOMY y3J/Iy CeTU

6e3 oTOpachIBaHMS ITaKeTa.

[Tone ECN omnucano B metonuke RFC 3168 [13].

Tabnuya 36.6. Homepa nopmos npomokona TCP/IP

Homep nopTta (mpoTOKOM)

Onucauue

21 (FTP)

IIPOTOKOJI Iepegaun ¢aiiion

22 (SSH)

0e30MacHbIit  TMPOTOKONA  IJisl  yAQJIEHHOTO
yIIpaB/ieHusI U iepenaun ¢aiaon

23 (TELNET)

IIPOTOKOJI IJIs1 JOCTYyNa K yAaJéHHOMY CETeBOMY
YCTPOMCTBY

25 (SMTP) TIPOTOKOJI Ilepeauy 3JIeKTPOHHOM MOYThI
i 6-6
80 (HTTP( ) EI;(;T;IC«;H, UCIIOJIb3YeMBI1  Be U pay3epaMu
pBepamu i epenaun Ghaiaon
161 (SNMP) IIPOTOKOJI 1S yIpaBlIeHUs CeTeBbIMU

YCTPOICTBAMM
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37. CtpyKTypa 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 37.1. Cmpykmypa nakema 1-20 yposHs

32 buta

0,1,2,3,4,5,6,7,8,9,10,111213,141516,17,1819,20,21,22,23,24,2526,27,2829,30,31

| 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 37.2. Cmpykmypa kadpa 2-20 ypogHs

32 buTa
0,1,2,%3,4,5,6,7,8,9,101112,1314,1516,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31
Version IHL DSCP ECN Total Length
Identification Flags Fragment Offset
Time to Live Protocol Header Checksum

Source IP Address

Destination IP Address

Payload
(26 - 9562 octets) N

PucyHok 37.3. Cmpykmypa nakema 3-20 yposHs




32 buTa

0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31
Source port Destination port

Length Checksum

Payload
(18 - 9554 octets)

PucyHok 37.4. Cmpykmypa Oelimazpammsi 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 B
(18 - 9554 octets)

PucyHok 37.5. [aHHbie delimaepammsl 5-20 yposHs
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