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1. BBepeHue

Hacrosiniee pyKOBOZCTBO COIePKUT OIMCaHMe ITYHKTOB MEHIO TeCTepa-aHaan3aTopa
ceteit Ethernet BepkyT-ET. lononHuTenbHas nHbopMaius 06 yCTpoiicTBe MpuBe-
JleHa B PYKOBOJCTBAX, BXOASIINX B KOMIIJIEKT IIOCTaBKU:

— «Tecrep-ananmusaTop ceteit Ethernet BepkyT-ET. KpaTkoe pyKOBOICTBO 10 3KC-
TUTyaTanum»

— «Tectep-ananusatop ceteit Ethernet BepkyT-ET. PyKoBOACTBO 1O TeCTMPOBA-
HUIO»

— «Tectep-ananusatop ceteit Ethernet BepkyT-ET. PykoBoz#cTBO 10 KOMaHAaM
YOAJIEHHOTO YIIPaBIeHMSI»

IIpumeuanue. Tlepen HauagaoM pabOThI C TPUGOPOM PEKOMEHAYETCS MU3YYUTh KPaTKOe PYKO-
BOJICTBO I10 9KCIUTYaTaLuN.



2. CTpyKTypa rnaBHOro MeHto

InaBHOe MeHI0 Tpu6opa BepkyT-ET cocTOUT 13 TPEX MOAMEHIO (ajiee — MEeHI0),
MepeKIUeHe MEeXIY KOTOPIMUM OCYLIECTBJISIeTCS IIPYU HaxkaTUM Ha KJIaBULIU

F1 (Hactpoiikn), F2 (UHCcTpymeHThI), F3 (V3MepeHwus).

1. BepkyT-ET Hactpoiiku.

"  A:1000 - By—— - 15:28

Bepryr—ET
HacTporkn

MNapaMeTpw ceTh
NapaMeTpy UHTepPpercoR
YcTaHoBKM npuGopa

Npogpran
Nor

HacTpolikh  MHCTPYmeHTH  MamepeHua

Puc. 2.1. Mentw «bBepxym-ET Hacmpotiku»

2. BepkyT-ET VHCTpyMeHTBHI.

— A:1000 - B:——— - 15:34

Bepryr-ET
WHCTpYMeHTH

MapupyT
DNS
MNepexeaTt ARP
TCP kreHT
TecT kabenn
llneAgp
TpaHauT

HacTpoiikn  MHoTpymenTw  MamepeHua

Puc. 2.2. Menio «bepkym-ET HHcmpymeHmol»



BepkyT-ET. PykoBoACTBO Mo 3KCnyaTaumm

3. bepkyT-ET M3mepenus.

— A3 1000 - Bi——— - 16:04

BepkyT-ET
Wameperun

Y.1564
BERT
MakeTHHA AXMTTEP
TecToBb MOTOK
CratncTuka
CoxpaH. paHHbe

Hactpofikk  MHoTPUMeHTH  MamMepeHma

Puc. 2.3. Meniw «bepkym-ET H3smepeHus»



3. Crpoka cTtaTtyca

n:1ooo - Bi——— - 16:21]
]

Puc. 3.1. Cmpoka cmamyca

Crpoka craTyca pacIojioskeHa B BepXHe 4acTy S9KpaHa mpmuéopa M COIepsKUT JaH-
HbIE O CJIEAYIOIIMX ITapaMeTpax (CieBa HaIpaBo):

— 3apsap 6atapeu;

— HOMep TecTOBOi KOHGUTYpaLMK' ;

— CKODOCTb coeAyiHeHMs 115 opTa A (Hampumep, «A:1000» o3HavaeT, 4YTo CKO-
pocTb coctasisier 1000 MouT/c);

IHpumeuanue. Tpyu nogkaoueHnnu SFP-Monyss BeT HAOIIMCK U3MEHUTCS ¢ 6e/Ioro Ha
SKEJITBIN.

— TecCT, 3aMylleHHbII C UCII0NIb30BaHMeM MOopTa A («—» 03HA4aeT, UYTO TeCTUPO-
BaHMe B JaHHBIVi MOMEHT He OCYIIECTBJISIETCS);

— CKOPOCTb COeIMHEHMS IS TIopTa B;

Ipumeuanue. Tpyu nopxnioueHuyn SFP-Mooyis LBET HAAIUCK U3MEHUTCS ¢ GeIoro Ha
SKEJITBIN.

— TecT, 3aMyIleHHbliT C UCTIONb30BaHMeM MopTa B («—» 03HAUaeT, YTO TECTUPO-
BaHMe B JaHHbI/I MOMEHT He OCYLIeCTBJISIeTCS);

— TeKyllee BpeMsi CyTOK.

! MNonpo6Has MHbOpMaLWMs NpeacTaBneHa B 6polutope «Tectep-aHanusatop ceTeit Ethernet bepkyT-ET. PykoBoa-
CTBO MO TECTUPOBAHUIO».



4. A66peBuaTypbl TEeCTOB

[TpoBOAMMbBIE TECThI 0603HAYAIOTCS B CTPOKE CTaTyca (CM. pasaen 3) abopeBuary-

pamu:

THR (throughput)

AHanu3 nporrycKHo#i Croco6HOCTU

LAT (latency) AHanu3s 3aJepkKu
BTB (back-to-back) AHanm3 rnpepenpbHO Harpy3Ku
FRL (frame loss) AHanu3 ypoBHS MOTepb KaJipoB

LB1 (loopback layer 1)

Ineiid Ha pusnyeckom (IEPBOM) YPOBHE

LB2 (loopback layer 2)

Inefid Ha KaHAIBHOM (BTOPOM) YPOBHE

LB3 (loopback layer 3)

[neiid Ha ceTeBOM (TpeTbeM) YPOBHE

LB4 (loopback layer 4)

IlIneiid Ha TPAaHCIOPTHOM (YETBEPTOM) YPOBHE

BER (bit error rate test)

Omnpenenenne Ko3pbuiyeHTa OUTOBBIX OMNOOK

PJ (packet jitter)

OrmnpepeneHie MakKeTHOTO IKUTTepa

GEN (generate)

leHepanyisi TeCTOBOrO IOTOKA

J+G (jitter + generate)

OnpepeneHe NMakeTHOTO IKUTTepa U reHepaLysi TECTOBOTO
TpaduKa 3amylieHbl Ha OJHOM IOPTY

PTH (pass through)

Pexxum «TpaH3uT»

REM (remote)

HOpT VICIIOJIb3YeTCs OJId y,[[af[éHHOI‘O TeCTUPOBAHUA

Y (Y.1564)

TectupoBaHue 10 pekoMeHgauyu Y.1564

10



5. CocTosiHMe TecTUpOBaHUA

B Ta6nuiie pe3ynbTaToB GOMBIIMHCTBA TECTOB eCTh cTonb6el «CocTostHme» («CocT»),
B KOTOPOM BBIBOOUTCS MHGOPMALVS O COCTOSIHUM TeCTupoBaHus. OmycaHue BO3-
MOSKHBIX 3HAUEHUI IPeJICTaBIeHO B TAGIUIIE HIKE.

(M0 A:1000 - B:1000 - 20:34
TecT koHpurypauwm: cepemc 1
# IR.M6/c FTD.mc FDV.mc FLR.% CocT
Tect CIR
1 10,00 0,00 0,00 0,00 Ok
Tect CIR/EIR
Gr 11,00 0,00 0,00 0,00 Ok
Traffic policing

Gr 13.50 0,00 0,00 0,00 Coon

CrapT 44 > Coxp,/3arp,

Puc. 5.1. Pe3ynemamsi mecma KoHuzypayuu

«Ox» TecT ycIieliHO 3aBepIIEH.

«C60i1» Bo Bpems TecTa IMpOu30IiIa OloKa.

«OT™M» TecT 6bUT OTMEHEH I10Ib30BaTeIeM (B IIPOLiecce BBIMOTHEHMS TecTa Oblia Ha-
>karta kinaBuia «CToI).

«[Ipep» TecT 6bLI TpepBaH (HarpyuMep, MPONaAJIo COeAVHEHME C TECTUPYEeMbIM 060py-
JOBaHMEM).

«H/0O» TecTupoBaHMe HA4YaI0Ch, OLHAKO JaHHbIE HA IPUEM ellle He TTOCTYIIUIN.

«OKmy» TecT B ouepeayt Ha BbIIIOJIHEHME.

«Hact» BrImoHsIeTCST HACTPOIiKa MPrbopa (3TO COCTOSTHYE BOSHMKAET Iepejt COCTOS-
HueM «Tect»).

«Tect» TecTypoBaHMe MPOBOAUTCS B JaHHBIII MOMEHT.

11



6. RFC 2544. HacTpoiiKa Tononorum u sarosoBka

HacTpojika TOnonornu TeCTUpoOBaHus M IIapaMeTPOB 3arol0BKa [1aKeTOB BbIIOJ-
HseTcs B MeHIo «V3Mepenns»=-«RFC 2544»=-«HacTpoiiku».

[ €y A:1000 - B:——— - 12:30
HacTpoiku
3aronoBok
Kappw

MponyckHana cnocoBHoCcTE
3apepx¥ka
NoTepwn kappoB
MNpepensHan Harpyaka

[loneAHUTeNEHO

Mo yuomaHL

Puc. 6.1. Hacmpoiixu RFC 2544

6.1. Tononorusa Tecrtos

[ €y A:1000 - B:——— - 12:36

Tononorusa TecToB

MopT nepegayd Ml

MopT nNpuén A

Mmcr, IP 192,168.1.1

A B JHCTAHUMOHHER

Puc. 6.2. MeHio «Tononozus mecmoe»

C NOMOIIIbIO 3TOTO MEHIO 3aa€TCSl MOPT MpMEMA U MOPT Nepegaun JaHHbIX. OauH
Y TOT JXe TIOPT MOKeT CJIYSKUTh U [IJIS lepefaun U IJis npuéma (Harnpumep, mpu uc-
nonb3oBaHuu GyHkuuu lneid). IIpy acMMMETPUYHOM TECTUPOBAHUM B KaUeCTBE
ropTa rnepegaum/mpmuema BoioMpaeTcs «IMCTaHIMOHHbIN».

12



6. RFC 2544. Hactpovika Tononoruun u 3aronoska

6.2. OCHOBHblIE NapaMeTpbl 3aro/IoBKa

[ gy A:1000 - B:—— - 12:41

3aronoeok

00:21:CE:08:09:32
MAC nonyu, 00:21:CE:08:09:31

IP otnp. 192,168.2.1

IP nonyq, 192,168.2.1

NonoAHUT&NBLEHO
YLAN Burn
HPLS TX O

P ToS 0000b: precedence O
uze BOGOOBO000

A B

Puc. 6.3. Menio «3a201080K»

MAC Otnp. MAC-azpec oTripaBuTens.

MAC Monyu. MAC-azpec nonyvaTensi.

IP Otnp. [P-agpec oTipaBuUTes.

IP Monyu. IP-azmpec nomyvarens.

[lononHuTeNbHO 3HaueHMs, 3aJaHHble B MEeHI0 «3arojIoBOK (A01.)» (pasnen 6.3).

Ipumeuanue. Tpu Bri6Ope myHkTa MeHo MAC Otnp. wim MAC Monyy. u HaXkaTuM Ha Kia-
Bumy F1 ( F2 ) BMmecTo Tekyiero MAC-aapeca 6ynet mogcrasien MAC-agpec mopra A (B),
3aJaHHbI B MeHI0 «[lapameTpbl MHTEPGEICOB» (CM. pasmen 24).

Ipumeuanue. Tlpu BoIGOpe myHKTa MeHI0 |P OTnp. mau IP Monyy. M HaxkaTUM Ha KIABUIITY

F1 (' F2 ) BMecTo Tekyuiero IP-agpeca 6ymer mozcrasieH IP-aapec mopra A (B), 3agaHHbIi
B MeHIo «[lapameTpsl ceTu» (CM. pasfen 23).

Ipumeuanue. Tpu BbIGOpE MyHKTa MeHIO MAC Monyy. 1 HaskaTUM Ha KiaaBumry F3  Gyger
npoBenéH ARP-3ampoc. B pesynbrarte 3ampoca BMecTo Tekyiiero MAC-aapeca momyvatenst 6y-
net nnoacrasned MAC-anpec, cooTBeTcTByIomMI IP-anpecy momyuarerns.

Ipu 3aganuu MAC-agpecoB HeOGXOIVMMO YUMUTHIBATh CJIEAYIONIEe:
— B kavectBe MAC-agpeca ornpasuTens ykasbiBaeTcsi MAC-agpec nHTepdeiica
MUCTOYHUKA;

— eQIM MCTOYHMK U TOJyYaTeb COeqVMHEHbI HAIIPSIMYI0, 6€3 ITPOMEXYTOYHBIX
MapuIpyTM3aTopoB, B KauyecTBe MAC-agpeca nosyJyaresns ykasbiBaeTcss MAC-
agpec uHTepdeiica momyyarens;

— ecu MeXIY MCTOUYHMKOM U TOyvaTesieM CYIIeCTBYeT XOTS Obl OIMH Mapiil-
pyTusarop, B KauectBe MAC-azipeca mojyJaTesis Heo6xoaumo ykasaTb MAC-
agpec 6KaifIero K MCTOYHUKY MapuipyTH3aTopa.

13



BepkyT-ET. PykoBoACTBO Mo 3KCnyaTaumm

6.3. [lonoJsIHMTEeNbHbIE NapaMeTpbl 3aroJioBKa

[ €y A:1000 - B:——— - 11:08

3aronosok (gon.)

Auto—ARP Bwkn

YLAN
MPLS

LRt a' s PREC+TOS
L]

Precedence
ToS 0000
UDP src 60000
UDP dst 50000

FREC+TOS DsCP

Puc. 6.4. Menio «3azon06ox (don.)»

Auto-ARP

Ecnu BeI6paHo «BKi1», TO IIpY 3aIycKe TeCTOB OyeT aBTOMAaTUUYeCKM IIpo-
BeneH ARP-3anpoc. B pesynbraTe 3anpoca BMecTo Tekyuiero MAC-agpeca
royuaTess 6ymer nopcrasieH MAC-agpec, cooTBeTCTBYIOIMi [P-anpecy
rosry4yaTessl, 3aJaHHOMY B MeHIO «3arojIoBOK».

VLAN

Ilepexon B MeHI0 «VLAN».

MPLS

IMepexon, B MeHIO «CTE€K METOK».

IP DiffServ

TMo3BonseT BbI6GpaTh nois Precedence u ToS («PREC+TOS») miu nosne DSCP
(«DSCP») mst 3amanust Kinacca O6CAYKMBaHUS TpaduKa OT PasaMUHbIX
npwiokeHuit. OnMcaHye 1onei npeacTaBaeHo HIDKe.

Precedence

ITone, xoTOpOE yKa3biBaeT NPUOPUTET KaApa. Bo3MOXKXHO BoceMb 3Haye-
HMI1 IpyopuTeTa Kagpa B coorseTcTBuM ¢ RFC 791 [2]. OTnipaBuTens Mo-
SKET YCTaHOBUTD B 9TOM I10J1€ JIF060e 3HaUeHue 13 Tabauipl A.2.

ToS

Ione, koropoe ompexenser Tun obcrykuanusi IP-makera (Type of
Service). OTIIpaBMUTEb MOXET YCTAHOBUTH B 3TOM TIOJIE JII000€ 3HAUEHME
13 Tabmuipl A.3, pyKoBOACTBYsICh MeToaukoit RFC 1349 [4]. Takke BO3-
MOKHO YCTaHOBMTbD JTI00YIO APYTYI0 KOMOMHALMIO U3 4-X OUT B COOTBET-
CTBMM C HACTPOJKaMy MaplipyTu3aTropa.

DSCP

IMosne DSCP coctouT 13 8 6MUT U ITO3BOJISIET 3aaBaTh OOJIbIlIee YMC/I0 Kaac-
coB o6cTykuBauus Tpadmka, uem rosist Precedence u ToS. Omucanne crap-
mmx 6 6UT MpeacTaBaeHo B Tabl. A.4. Miaamuie 2 6MTa MCIOMb3YIOTCS
npotokosom TCP st mepemaum uHGOpManuy O eperpysKax u OMuCaHbl
B Tabm. A.5.

UDP src

Homep UDP-niopTa oTipaBuTens.

UDP dst

Homep UDP-niopra nosmyyarersi.

IIpumeuanue. TIpu BrIGOpe myHKTa MeHI0 VLAN M Hakatuu Ha KinaBumry F1 / F2 B Ka-
yectBe HacTpoeK VLAN 6GyayT aBTOMATUUECKM MOACTaBIE€HbI HACTPOIKHM, 3aJJaHHbIE B MEHIO

14



6. RFC 2544. Hactpovika Tononoruun u 3aronoska

«[TapameTpbl uHTEpdeiicoB» = «VLAN» mjis mopra A/B.

Ipumeuanue. Tpu BbIGOpe MyHKTa MeHIO MPLS u Haxxatuu Ha kiasumy F1 / F2 B ka-
yecTBe HacTpoek MPLS 6GyayT aBTOMaTHUYeCKy TIOACTaBAEHbl HACTPO KM, 3aJaHHbIe B MEHIO
«[TapameTpsl uHTEpdeiicoB» = «MPLS» mis mopta A/B.

6.4. Hactpoiika VLAN

=gy A:1000 - B:——— - 11:17
vLAN

Buikn

ID 1000

MpuopuTeT 2

ID 2000

Mpuoputer 4

ID 4000
Mpuoputer 7

Buikn 1 2 3

Puc. 6.5. Menw «VLAN»

VLAN Bo160p KommuectBa MeTok (1 — 3, Beiki).

ID 12-6utHblit uneHtudukarop VLAN, npencrasisier co6oit uncio ot 0 go 4095.
OpHo3HauHO onpenensieT VLAN, KoTOpoi pMHaaaexxuT kaap. HyneBoe 3Ha-
yenre VLAN ID mokasbiBaeT, YTO JAaHHbBIN Kagp He HECET MHDoOpManuu o
VLAN, a comepskuT nHMOpMaInio TOIbKO o nipuoputete. Eciu snauenne VLAN
ID ycTaHOB/IEHO paBHBIM 1, TO IPM NPOXOe Yepes MOPT CeTeBOro KOMMYTAaTo-
pa 3HaueHue VLAN ID gjis aToro kazapa 6ymert ycraHOBiIeHO paBHbIM VLAN ID
nopTa.

Mpuopwuter Tone, koTopoe omnpenensier npuoputet Tpaduka. CymecTByeT 8 3HAUEHUIt
npuopurera ([1]), cOOTBeTCTBME MeXAy NPUOPUTETOM M TUIIOM Tpadukxa
TpefcTaBIeHo B Tabmuie A.1.
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BepkyT-ET. PykoBoACTBO Mo 3KCnyaTaumm

6.5. Hactpotika MPLS

[ gy A:1000 - B:——— - 11:29

CTtek meTok

L__Kon-5o_rmeTox B
MeTka 30000
MPLS COS ©
TTL 128
MeTka 20000
MPLS COS ©
TTL 128
MeTka 10000
MPLS COS ©
TTL 128

Eiirin 1 2 3

Puc. 6.6. MeHio «Cmek memok»

Kon-Bo MeTok Boi6op kommuectsa MeTok (1 — 3, BeIki).
MeTka 3HaueHye METKMU.

MPLS COS Krnacc o6cmyskuBaHus akeTa.

TTL Bpemsi xX13HM NIaKeTa C MeTKOIA.

6.6. Bbibop pasmepa Kaapa

[ g) A:1000 - B:—— - 12:25

Kappes

84 Bkn
2 128 Bkn
3 256 Bkn
4 512 Bkn
S 1024 Bkn
6 1280 Bkn
7 1518 Bkn
8 9600 Bukn
9 64 Beikn

o
E3
E

Brkn Mo YroAYaHHe

Puc. 6.7. Menio «Kadpwt»

PaSMepr nepegaBaeMbIX KaAPpOB MOXXHO 3a4aTh IBYMSA crioco6amu:

1. BeiGpaTh cTaHAApPTHBIE pasMephbl B COOTBETCTBUM ¢ MeToauKoii RFC 2544 —
kiaBumia F4 («ITo ymomuaHuio»): 64, 128, 256, 512, 1024, 1280, 1518 6aiiT.
IIpu 3TOM MMeeTCst BO3MOKHOCTb TOMTOMHUTENbHO 3aJaTh OfMH KaJp Mpou3-
BOJIBHOTO pa3Mepa.

2. BBecTy pasMepsl KagpoB Bpy4uHYI0. PazmMep He TOKHBI ObITh MeHbIIIE 64 GaiiT
u nipeBbitiaTh 9600 6aiiT.
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7. RFC 2544. HacTtpoiika napaMeTpoB TeCTOB

3amaTh 3HAUEHMs IMapaMeTpPOB TECTOB [JIs1 MIPOBEAEHMS aHaIM3a MOKHO JBYMSI
crioco6ammu:

1. BbiOpaTh CTaHZApTHbIE HACTPOJKM B COOTBETCTBUM C MeToaMKoii RFC 2544:
MeHI0 «M3mepennsi»=-«RFC 2544»=-«HacTpoiikn», Ki1aBuiia F4 («IIo ymosn-

yaHU0»). HacTpoiiku 6yayT npuMeHeHb! ISl BceX MOAMeHI0, TOKa3aHHBIX Ha
puc. 6.1, kpome «Toronorust TeCToB» U «3aroI0BOK».

2. TIpoBecTy HaCTPOIKY BPYUHYIO (CM. pasmensl 6.1-6.6, 7.1-7.5).

ITpumeuanue. Bo3MOXHOCTb M3MeHEHMSI CTAaHIaPTHBIX, OIIpele/IEHHBIX MeTomuKoi RFC 2544,
3HAYeHU MapaMeTPOB TECTOB MpeaycMoTpeHa B ipubope BepkyT-ET AJis onTUMU3aIUU CKO-
POCTM U TIOBBIIIeHNST 3D (MEKTUBHOCTY ITPOBEIEHNS aHAIM3a.

7.1. MponycKkHasa cNOoCoO6HOCTb

[ gy A:1000 - B:——— - 12:35
MponyckHana cnocobHOCTE
Hactpomku

fla
Harpyaka (L1} 100 %

MNpoGa.c 60
Paspewenmne.”% ©.01
Nopor noteps.% ©

Her la

Puc. 7.1. Hacmpolixa napamempos mecma

BbinonHaTb BriTioueHne/0TKITIIOUEHE aHa/IM3a IIPOITYCKHO CIIOCOGHOCTM.

Harpyska (L1) 3naueHue pusuueckoii (L1) ckopoctu B mponeHTax (- F1 ), BK6Gut/c ( F2 )

v B M6ut/c ( F3 ).

Mpoba, c [Teprop BpeMeHU, B TeUeHE KOTOPOTO BBITIOTHSAETCS Mpoba AJIs KaXKaoro
3a[IaHHOTO B HACTpoJikax pasmepa kagpa (1-2886 c).
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BepkyT-ET. PykoBoACTBO Mo 3KCnyaTaumm

Pazpewenue, %

PaspeleHue, ¢ KOTOPbIM GYAET TPOU3BOAUTHCS MTOMUCK MPOITYCKHOI CIT0-
cobHOCTH. Bo3moskHbie 3Hauenus: 10 (( F1 ), 1 ( F2 ), 0,1 ( F3 ), 0,01

(' F4 ). HauMmeHbIllee 3HaYeHMe pa3pelieHysi COOTBETCTBYET HaubGObIIe
TOYHOCTM M3MepeHMsI IPOITYCKHO CITOCOGHOCTHM KaHaJIa.

Mopor notepb, %

Iopor pmonyctumsix notepsb (0—-10 %). Eciay KonmvyecTBO NMPUHATHIX MaKe-
TOB OKa3bIBAeTCsI MeHbIlle KOMMYeCTBa NepefaHHbIX Ha BeIMUMHY AOIy-
CTUMOTO [0pOra NoTepb, TeCT CUMTAETCS IPOJIeHHbIM.

7.2. 3apepxKKa

[ €y A:1000 - B:——— - 13:22
3apepxka
HacTporku

fla
Kon—-Bo npo6 20

MNpoBa.c 120

Harpyakm (L1}

Her La

Puc. 7.2. Hacmpoiixa napamempos mecma

BbinonHaTb BritoueH1e/OTK/IIOUEHNE aHAIM3a 3a/I€PXKKY TTepelauyl JaHHbIX.
Kon-Bo npo6 KonmmuecTBo MoBTOpeHMiT TeCTa AJIsl KaXKOOT0 3aJaHHOTO pa3Mepa Kajpa.
Mpoba, ¢ Tepmon BpeMeH!, B TeUeHME KOTOPOTO BBITIOIHSIETCS Mpo6a IJist KaXkJ0T0o

3aJlaHHOTO B HaCTpo¥iKkax pazmepa Kagpa (1-2886 c).

Harpysku (L1)

IMepexon, B meHIo «Harpysku (L1)».
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7. RFC 2544. HacTtpoiika napaMeTpoB TeCcToB

[ gy A:1000 - B:——— - 13:25

Harpysku (L1)

Mpon, cnoc.
64 Gamt 100

128 Gamt 100

256 Gamt 100

512 Gant 100

1024 6ant 100

1280 Gamt 100

1518 6ant 100

9600 GanT 100

64 Gant 100

HENNENMNNSX

Mpon, cnoc, BpyuHyie

Puc. 7.3. Menio «Hazpysku (L1)»

McTouHmuK

[Tpu BbIGOPE «IIpom. croc.» ( F1 ) TecT «3amepskka» OyAeT MPOXOOUTb
[Py 3HaYEHUM HArpy3Ky, IOJYYeHHOM B pesynbraTe TecTa «[Ipormyck-
Hasi Croco6HOCTb». [Ipy BoiGope «BpyuHyto» (- F2 ) Ipu IpOBeeHUY Te-
cTa 6YIyT MCII0/b30BaHbl 3HAUEHMsI, 3alaHHbIe T10/Ib30BaTeJIeM.

7.3. NoTtepu Kagpos

[ €y A:1060 - B:——— - 13:29

MoTepu kappoe
HacTporkn

fla
MpoGa.c 60
Kon-eo waroe 9

Hau.narp.(L1) 100 %
KoH.Harp.{L1) 10 %

Her A

Puc. 7.4. Hacmpolixa napamempos mecma

BbinonHsaTb

BriroueHne/OTKIIIOUEHM e aHAIM3a YPOBHS IIOTEPb KaZpOB.

Mpo6a, c

I[Tepuon BpeMeHH, B Te4eHME KOTOPOTO BBIMIOMHSIETCS IP06a 151 KaXKA0ro
3a/IaHHOTO B HAacTpoJikax pasmepa Kagpa (1-2886 c).

Kon-Bo waros

KonnuecTBOo 111aroB u3aMeHeHMsI Harpysku.

Hau. Harp. (L1),
KoH. Harp. (L1)

[Mons «HavanpHas Harpyska (L1)» 1 «<koHeuHast Harpy3ska (L1)» Mo3BOISIOT
3aaTh OUAIa30H 3HAYeHUI HArpy3Ky, Ha KOTOPOi GyIeT MpPOBOLUTHCS
aHa/lM3 ypOBHS MOTepb. 3HaueHus1 pusnyeckoit (L1) ckopocTy 3amaroTcst

B mpoueHTax ( F1 ), B K6ut/c ( F2 ) wim B MouTt/c (| F3 ).
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BepkyT-ET. PykoBoACTBO Mo 3KCnyaTaumm

7.4. MNMpepenbHas HarpyskKa

[ €y A:1000 - B:——— - 14:14
MNpepensHan Harpyzka
HacTpoikm

fla
Kon—-Bo npo6 50

MNpoGa.c B0

Harpyakm (L1}

Her La

Puc. 7.5. Hacmpolika napamempos mecma

BbinonHaTb BriloueH1e/0TKIIIOUEHNe aHAIN3a TTPeIebHOI Harpy3Ku.

Kon-Bo npo6 KonmuecTBO MOBTOpeHMIt TecTa [JisI KaXOOro 3aJaHHOrO B HACTpOMKax
pa3mepa Kajzpa.

Mpo6a, ¢ Iepmon BpeMeHU, B TeUeHMe KOTOPOTO BBITOIHSIETCS Ipo6a IJist KaxKI0To

3aJjaHHOTO B HaCTPOJiKax pa3mepa Kazpa (2-2886 c).

Harpysku (L1)

IMepexon B meHIo «Harpysku (L1)» (cM. puc. 7.3).
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7. RFC 2544. HacTtpoiika napaMeTpoB TeCcToB

7.5. JononHuUTenbHble HACTPOIKMU

[ €y A:1000 - B:—— - 14:17

NonoAHUTENEHO

7000
06yvenme,.mc 2000

Puc. 7.6. Menio «/[onosHUMeNbHO»

WHTepBan, Mc BpeMst MeskIy OKOHUaHMEM OZLHOJi IPOOBI M OTIIPABKO# 06yUaIoIero Kagpa.

Tpumeuanue. O6yvaroMit Kaap uMeeT oguHakoBbie MAC-agpeca oTIpa-
BUTENSE M TonydaTess. Korma KOMMyTaTop MOaydYaeT Takoil Kaap, OH OT-
(OUIBTPOBBIBAET €ro, T.K. BBIXOAHOI MHTepPdEiiC COBMAgaeT CO BXOMHbIM.
Ipy 3TOM KOMMYTATOP CunThiBaeT MAC-apec OTIIpaBUTeIs 1 3aTIOMUHAET
nHTepeiic, C KOTOPOTO OH GBI TOTYUEH.

06yueHune, MC Bpemsi, uepes KOTOpOe HaYHETCS TECTMPOBaHMe MOC/Ie OTIIPaBKM 06yJaro-
IIero Kaapa.

CormacHo RFC 2544, unrtepsai coctasisietT 7000 mc (2000 Mc OTBOAMUTCS Ha TTOJTY-
YyeHMe OCTaTOUYHbIX KafipoB, 5000 MC — Ha pecTabUIM3AINIO TECTUPYEMOTO YCTPOTi-
cTBa), a 06yuenne — 2000 mc.

[Monb30BaTeb MOXKET 3a/1aBaTh IIPOM3BOIbHbIE 3HAUEHNSI MHTEPBAJIa B IIpeIeax
ot 100 go 10000 mc, BeinumHa 06ydeHMsI He JO/IKHA ObITh MeHbIle 100 MC 1 IpeBbI-
matb 10000 mc.
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8. RFC 2544. Pe3ynbTaTtbl aHanmsa

B cootBeTcTBUM ¢ pekomeHaanyeit RFC 2544 pe3ynbTaThl TECTOB IPEACTABIISIIOTCS
B TabnmMuHOI 1 rpaduueckoit popmax.

8.1. MponyckHas cnoCco6GHOCTb

€ A:1000 - B:——— - 15 52

MponyckHas cnocoBHOCTE
Kapp Harp % Kapgp/c TecT

64 100,00 1488095 [oToEO
128 100,00 844594 TloToso
256 100,00 452898 TloToeO
512 100,00 234962 ToToBo
1024 100,00 119731 lNoToeo
1280 100,00 96153 TloToBo
1518 100,00 81274 TloToeo

CrapT [padii MG/ L2 Cowp., £ 3arp.

Puc. 8.1. Pesynemamepl mecma: mabnuya

Pe3ynbTaThl TeCTa OTOOPAsKAIOTCS B TaOGIMUYHOM BUJIe: pasMep Kajapa (B 6aiiTax);
3HaveHMe 3aTPy3Ky KaHasa (B %); 3HaueHMe MPOIYCKHOI CITIOCOGHOCTH, TOJTyYeHHOe
B pe3ysbTaTe aHamM3a. [Ipy HAKaTUM Ha KJIABUINY F3  MPOUCXOOUT MEePecyéT mo-
JIe3HOI COCTaBJSIIONIElf HArpy3kM B COOTBETCTBMM C OIPEAENEHHBIM YpPOBHEM
(M6ut/c L2, M6uTt/c L3, M6uTt/c L4 vnu kagp/c):

— KaHaJbHbI ypoBeHb (MO61T/C L2): yunThiBaeTcs TonbKo pa3mep Ethernet-kagpa
(Bkmrouas CRC);

— ceTeBoit ypoBeHb (M6uT/C L3): yunthiBaetcst pasmep Ethernet-kagpa 6e3 CRC,
Ethernet-3aromoBka, VLAN- 1 MPLS-MeTOK;

— TpPaHCIIOPTHBIN ypoBeHb (M6ut/c L4): yunteiBaeTcs pa3mep Ethernet-kagpa
6e3 CRC, Ethernet- u IP-3aronoska, VLAN- 1 MPLS-MeTOK.
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8. RFC 2544. PesynbTathl aHanu3a

Inst mepexoma K rpaduyeckoil Gopme MpencTaBaeHUs Pe3YIbTATOB CIYKUT
Ki1aBuma F2  («I'paduk»).

44534 Reaprc, 100
452598 Faaprc, 100 %
54562 Faap/c, 100 %

[ 1483035 Kapo, 100

il
&)
ol
il
k4
|
i

Toz# 1280 1518 9100
pazmep kagpa,b

Tabauya By

Puc. 8.2. Peaynemamst mecma: epagpux

KnaBuia  F3 («Buji») CIY>KUT 1715 IePEKTIOUeHVSI MEXKY IBYMSI BapMaHTaMU rpa-
(uueckoro npeacTaBiIeHNsT PE3YIbTATOB TECTUPOBAHMS :

1. MakcuMasbHOe 3HaYeHMe o ocu Y COOTBETCTBYET MaKCHMMAIbHOI CKOPOCTH
coenyiHenust. [TycTpie CTO61bI 0TOOPAsKAIT MAaKCHMAaIbHOE TEOPETUUECKOe 3Ha-
YyeHye MTPOIYCKHOM CIIOCOGHOCTH.

2. MakcuManbHOe 3HaUeHue 0 0c Y COOTBETCTBYET MaKCMMaIbHOMY U3MepPeH-
HOMY 3HaueHMIO IIPOITYCKHOJ CIIOCOOGHOCTH.

ITo ocu X B 0601X CIy4Yasix OTI0KeHbI 3HaUeHMsI, COOTBETCTBYIOLIME pa3Mepy Kaapa.

Ha 3amoiHeHHBIX CTOIOLAX JyarpaMMBbl 0TOOpakaeTCs IIOYIeHHOe B pe3y/IbTaTe
TeCTUPOBAHUS 3HaUeHe MPOIMYCKHO CITOCOGHOCTY B KaIP/C U B IPOIIEHTaX OTHO-
CUTEJIbHO 33[JaHHO HarpysKu.
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BepkyT-ET. PykoBoACTBO Mo 3KCnyaTaumm

8.2. 3apaepikka

L] A:100 - B:——— - 21 46

3apepxka
Kapp Harp.% Bpema mMc TecT
84 100,00 0.001 TloToBO
512 100,00 0,001 [oToBO
1280 100,00 0.001 TloToBo

CrapT patiir Coxp, /3arp.

Puc. 8.3. Pesynemamepl mecma: mabnuya

Tabnuiia MOKa3bIBaeT CpeHee 3HAUEeHMe 3aJ€PSKKHM (B MC) AJIST KAXKIOT0 3aAaHHO-
T0 B HACTpOIiKaxX pa3mMepa Kaapa JaHHbIX ¥ COOTBETCTBYIOIIee eMy 3HauUeHue po-
ITyCKHO¥ cTI0CO6HOCTH (B %), IOTyYeHHOe B pe3yibTare Tecta «[IpoIycKHas croco6-
HOCTb».

Ing mepexoma K rpadwmyeckoit ¢opMe TMpenCTaBIeHUS DPe3YIbTATOB CIYKUT
KnaBuiia F2  («I'paduk»).

L1 A:z1000 LAT B:1000 LAT ©00:05
lBagepika, Mo 3anspika
- 0001 64 125 256 Loz4 5% 1500
paamep kagpa, b
Tadnuya

Puc. 8.4. Pe3ynsmamst mecma: 2pagux

Ha auarpamMme aj1st KaXXmIoro pasMepa Kaapa oTo6paskaeTcst CToIbel, BbICOTa KO-
TOPOTO COOTBETCTBYET CPEIHEMY 3HAUEHUIO 3a/IeP5KKM (B MC).
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8. RFC 2544. PesynbTathl aHanu3a

8.3. MNoTepu Kagpos

M & A:1000 - B:—— - 15 53
MoTepw kagpoe
Kapp Harp.% NoTepn #
64 100,00 0.0000
128 100,00 0,0000
256 100,00 0.0000
512 100,00 0.0000
1024 100,00 0,0000
1280 100,00 0.0000
1518 100,00 0,0000
CrapT Fpaiik Mede L2 Coxp, /3arp,

Puc. 8.5. Peynemamst mecma: mabauya

B tabmuiie o151 KaXkIOTo pa3mMepa rnakeTa (B 6aiiTax) ¥ COOTBETCTBYIOLIE 3arpy3Ku
KaHana (B %) oTo6paskaeTcsl 3HaUeHVe YPOBHS IOTepb. [Ipy HakaTuy Ha KIaBUITY

F3  TIPOMCXOAMUT TEePECUYET MOIE3HOM COCTABISIONIE HATPY3KY B COOTBETCTBUM C
orpenenéHHbIM ypoBHeM (M6uT/c L2, M6uT/c L3, M6uT/c L4 win Kaap/c):

— KaHaJbHbI ypoBeHb (MO6UT/C L2): yunuThiBaeTcs ToabKo pa3mep Ethernet-kagpa
(Bkmrouas CRC);

— ceTeBoit ypoBeHb (M6uT/C L3): yunthiBaeTcst pasmep Ethernet-kaapa 6e3 CRC,
Ethernet-3aromoska, VLAN- 1 MPLS-MeTOK;

— TPaHCIOPTHBIN ypoBeHb (MOuT/c L4): yuntsiBaeTcs pasmep Ethernet-kagpa
6e3 CRC, Ethernet- 1 IP-3aronoBka, VLAN- 1 MPLS-MeTOK.

Ins mepexoma K rpaduueckoit ¢opme IpencTaBieHMs] DPe3yabTaTOB CIYXKUT
kiaBuma F2  («I'padmk»).

L] A:1000 - B:1000 - 01:11
noTepu, MoTepu kalpos
100p- R

10 20 30 40 &0 60 g0 @0 80 100
Harpyska, %

Tatmmua flereqga

Puc. 8.6. Pesynemamst mecma: zpagux

25



BepkyT-ET. PykoBoACTBO Mo 3KCnyaTaumm

Ha rpaduke a1 KaXXgoro yka3aHHOTO B HACTPOJKax pazMepa Kajgpa rokasaHa 3a-
BUCUMOCTb YPOBHS IOTEPD KAaZPOB (B %) OT HArpy3Ku (B %).

8.4. MpepenbHag Harpyska

M0 A:i000 - B:—— - 21:12

NpegensHan Harpyska

Kapp Harp.¥% KonmuectBo TecT
1024 100,000 6,150e+05 [oToBO
128 100.000 4.290e+06 [oToBO
256 100,000 2,315e+06 [oToBO
512 100,000 1.207e+06 [oTOBO
1024 100,000 6,158e+05 [oToBO
1280 100.000 4.944e1+05 [oToBO
1518 100,000 4,151e+05 MNoToBO

CtapT Tpadui Bpema,c Coxp./3arp.

Puc. 8.7. Pesynemamst mecma: mabnuya

B Tabnuiie [/ KaXKAOTO pa3Mepa rmakeTa 0ToOpaskaeTcs 3aflaHHast B HACTPOKax
TeCcTa Harpyska ¥ BpeMsl, B TE€UEeHIE KOTOPOTrO YCTPOICTBO CIIPAB/SETCS C MAKCU-
MasIbHOM Harpy3Kkoii. Eciim BpeMst onpeiesinuTh He yAaaoch, B CTOMOLE COCTOSTHS Te-
cra BbIBOIUTCS «O11bKa», a B cronbue «Bpemsi, ¢» — IpovYepKiu.

Ipu HaxkaTuy Ha KnaBuiry F3 («Kagpsl») BMeCTO cTob1a «Bpems, ¢» 0ToOpaxka-
eTcst cronbery «KomnyecTBo», B KOTOPOM MPECTABIEHO KOJIMYECTBO KafpOB, Iepe-
JaHHBIX 33 BPeMs TECTUPOBAHMSI.

[na mepexoma K rpaduueckoit ¢opme mpencraBieHus Pe3yIbTaTOB CITyXKUT

kiaBuma F2  («I'padux»).

| B Az 1000 - Bi———— - 20:09
EpeMa, MpefensHan Harpyska
B WP P
agl o b ] B ] e s
ol b ] b b e s
ol o |[gf
o 1= 1= (= 2. || |
20 of 3 F A F ] e
o I ] B Rt I = B I -
" " = "
Loy L [=5
= 1@ =[] |m| fey] e
1,0} b AU % U DO 11 B = 1 121 O 1 -1 IO
2@ 1= =
= = ]
=t B 1= B N ) =1 =Y =
=] (R 5 N Y B ) =1 B 4 [ b=
o noo1024 128 256 512 1024 1230 518
pazmMep kagpa.b
Tafauua

Puc. 8.8. Pe3ynsmamst mecma: 2pagux

Ha AuarpaMme Ijisg KaXXa0ro 3aJlaHHOro pa3mMmepa Kajapa OTO6pa)KB.ETC${ CTOJ'I6€L[,
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8. RFC 2544. PesynbTathl aHanu3a

BBICOTa KOTOPOTO COOTBETCTBYET BPEMEHMU, B TEUeHMEe KOTOPOTO YCTPOICTBO CIIpaB-
JISJIOCH C TIpefle/IbHO Harpy3Koit.

Ha cron61iax ayuarpamMMbl 0TOOpakaeTcsl KOMMUECTBO MMAKEeTOB, TepeJaHHbIX 3a Bpe-
MSI TECTUPOBaHMSI.

27



9. Y.1564. HacTpoiika cepBMCOB 1 TECTOB

HacTtpoiika mapaMeTpoB TeCTUPOBaHMSI 0 peKoMeHauu Y.1564 BhITOIHSIETCS B
MeHI0 «V3MepeHusi»=«Y.1564»=-«HacTpoitku».

9.1. O6wMe HACTPOMKU

— A:1000 - B:—— - 14:39

HacTpoiku

Konuuecteo cepeucoe BN

Tononorua TecToe
HacTporkM cepBucoB
TecT KOHPUrYpaLMM

TecT NpPOUSBOAMTEALHOCTH

Mo yuomaHL

Puc. 9.1. Menro «Y.1564. Hacmpotiku»

KonnyecTeo cepsucos KonnuectBo TecTupyeMbix cepucos (ot 1 no 10).
Tononorus TectoB INepexop B MeHto «Tomosmorust TecToB» (CM. pasgen 6.1).
HacTtpoiiku cepsucos Iepexon B MeHI0 «HacTpoiiku cepBucoB» (CM. pa3zen 9.2).
TecTbl KOHbUrypaLmm ITepexop, B MeHI0 «TecTsl KOHGUrypauum» (cM. pasgen 9.3).

Tect npousBoanTensHoctn  [lepexop B MeHI0 «TeCT MPOU3BOAUTENbHOCTU» (CM. pasnen 9.4).
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9. Y.1564. HacTtpoiika cepBMCOB M TECTOB

9.2. HacTpoiku cepBucos

MeH1o «HacTpoiiky cepBUCOB» CIYKUT [IJIs1 YCTaHOBKM I1apaMeTpOB, OIpeJlesiio-
VX BEPXHIOI IPaHUILY JOMYCTUMOTO 00béMa maHHbIX ajst cepucoB (CIR u EIR), a
TaKKe BeMuMHbI Harpy3ku ajis tecta Traffic Policing.

— A 1000 - B:——— —  14:52
HaCTiOﬁ [ CeiBMCOB
CIR (L2) 10 M6/ c
EIR (L2) 1 M6/c
TP (L2) 11 M6/ c

Paamep kagpa 64
NapameTpe SAC

3aronoeok

<L KonuposaTe BoTaBuTE byl

Puc. 9.2. Menio «Y.1564. Hacmpoliku cepsucos»

CIR (L2) T'apaHTMpOBaHHAs MPOMYCKHAs CIIOCOGHOCTb.

EIR (L2) MakcumasnbHO JomycTuMoe npesbinieHne CIR.

TP (L2) 3HaueHue Harpysku s tecra Traffic Policing. 9ta BenuumHa
nomkHa 61Tk 60sbine CIR (L2)+EIR (L2).

Pasmep kagpa Pasmep kazpa gas cepBuca.

Mapametpbl SAC ITepexon B meH10 «ITapameTpsl SAC» (cM. pasgen 9.2.1).

3aronoBok Ilepexop B MeHIO «3aT0OI0BOK» (CM. pa3zen 6.2).

Homep cepBuca, 151 KOTOPOTO OCYIECTBIISIETCSI HACTPOJIKA, 0TOOPaskaeTcsl B BepX-
Heit yacTy 9KpaHa. Ecnu B MeH1o «<HacTpoiiku» (cM. paszen 9.1) BbI6paHO HeCKOIbKO

CepBUCOB, IIEPEK/II0UEHNE MEXAY HMMMU BbITIO/THAETCS C IIOMOIIbIO KJIaBUII /@

wiu  F1 / F4  KjmaBuiiu F2 / F3 TI03BOJISIOT CKOITMPOBAThb HaCTpOV[KI/I OIOHOTrO0 Cep-
BMUcCa U IIPMUMEHUTD UX OJId APYTOro.
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BepkyT-ET. PykoBoACTBO Mo 3KCnyaTaumm

9.2.1. MapameTtpbl SAC

Mewnto «I[TapameTpsl SAC» CIY>KUT IJ1S1 HACTPOMKY MOKa3aTtesieil KauecTsa sl Kax-
JIOTO CepBUCA B COOTBETCTBUM C COMIalIeHneM 06 YpoBHe o6cayskuBanust (SLA).

— A3 1000 - Bi——— - 15:05

HaiameTEu SAC

NoTtepwn kagpoe 1.00e—03
FTD.mc 1
FD¥.mc 1
M. Kéutsc: 100

<4 KonvpogaTe BomaemTe ¥

Puc. 9.3. Menio «Y.1564. [Tapamempot SAC»

Motepwu kappos JloITyCTMMBIN YPOBEHb IOTephb KaJpOB.

FTD, mc MaxkcumalibHO JOMyCTHMMas 3aJiep>KKa paclipoOCTpaHeHMS KapOB.

FDV, mc MaxkcuMaIbHO JONYCTMMOE OTKJIOHEHMe 3afepKKU pacIipocTpa-
HeHUS KaJipoB.

M, Kéut/c M-daxTop.

Homep cepBrica, 1jist KOTOPOTO OCYIIIECTBISIeTCS HACTPOIiKa, OTOGPAKaeTCs B BEPX-
Heii yactu 3KpaHa. Eciu B MmeHio «HacTpoiiku» (cM. paszen 9.1) BbIGpaHO HECKOTBKO

CepBUCOB, INEPEKIIYEHNE MeXXAY HUMU BbIITO/JIHAETCS C IIOMOIIbIO KJIaBUIIT /@

win  F1 / Fa KjaBumum F2 / F3 [O3BOJISIOT CKOIIMPOBATbH HACTPOVIKYU OLHOIO cep-
BYMCa ¥ IPUMEHUTD UX OIS IPYTOrO.
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9. Y.1564. HacTtpoiika cepBMCOB M TECTOB

9.3. Tectbl KOHdUrypaumu

MeHro «TecTbl KOHOUTYpaUUW» CTYKUT AJIS 3a[JaHNs TapaMeTPOB aHaIN3a (AJ11-
TeJIbHOCTD 11ara, KOJIMYECTBO LIATOB), @ TAK)Ke BbIOOpA TeCTOB, KOTOPbIe 6YIYT BbI-

IIO/THSATDBCA.

—  A:1000 - B:—— - 16:46

TecTs KOHpUIYpaLMm

GNTATETEEEY 10

Tect CIR Bkn
Kon-Bo waroe 1

Tect EIR Bukn

Traf. Pelicing Bwkn

Puc. 9.4. Menio «Y.1564. Tecmol KoHpueypayuu»

OnuT. wara, c

3HaueHye JJIUTEeNbHOCTH 1Iara, KOTOpoe GyIeT UCIOIb30BaThCs IS Te-
CTOB KOHGUTrypauum.

Tect CIR

Brirouenne/soikimouenye tecra CIR.

Kon-Bo waros

KonnuecTBo 1maros gjisi IIpoBeaeHMs TeCTUPOBAHMS.

Tect EIR

Bxmiouenne/BoikaoueHue tecta EIR.

Traf. Policing

Britouenue/BoikiaoueHme Tecra Traffic Policing.
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BepkyT-ET. PykoBoACTBO Mo 3KCnyaTaumm

9.4. TecT NpOoU3BOAUTENIBHOCTU

Memnio «Tect MIPOM3BOAUTETbHOCTM» CITY>KUT OJIA BI>I60pa JJINTEJIbHOCTY aHaJIN3a.

— A:1000 - B:—— - 17:01

TecT MNpOU3IBOAMTENBHOCTH

BunonHate JMIE

AAnTensHoCTL  00:15:00

Her la

Puc. 9.5. MeHio «Y.1564. Tecm npou3eodumensHOCMU»

BbinonHsaTb BritoueHe/BBIKIIOYEHME TECTA IIPOU3BOAUTEIBHOCTU.

OnutenbHocTb JuTenbHOCTb TECTa MMPpON3BOANTEIbHOCTU.
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10. Y.1564. Pe3ynbTaTtbl aHanmsa

PesynbTaThl TECTMPOBaHMS 10 peKoMeHaanuu Y.1564 gocTyIHbl B MeHI0 «M3mepe-
HUSI»=<«Y.1564»=-«TecTbl KOHbUTYpauun» u «Mzmepenusi»=-«Y.1564»=-«TecT npo-
M3BOAUTETBHOCTIY.

10.1. TecTbl KOHPUrypaummu

0 A:1000 - B:1000 - 20:34
TecT kKoHpUIrypaumm: cepeuc 1
# IR M6/c FTD.mc FDV_.mc FLR. % Coct
Tect CIR
1 10,00 0,00 0.00 0,00 0Ok
Tect CIR/EIR
Gr 11,00 0,00 0.00 0,00 0Ok
Traffic policing

Gr 13.50 0,00 0.00 0,00 CGoin

Crapr < b Coxp./3arp.

Puc. 10.1. Pesynemamsl mecma KoHpuzypayuu

IR, M6/c VisMepeHHOE 3HAau€HME IMIPOIMYCKHOM CIIOCOOHOCTM (BBIBOMSITCS
cpenHye 3HaYeHNs).

FTD, mc V3MepeHHOe 3HaueHMe 3a4ep>KKM pacIpoCTpaHeHs KaipOB (BbIBO-
LISITCSI CpefHMe 3HaYeHMs]).

FDV, mc V3mepeHHOe 3HauyeHMe OTKIOHEHUS 3aePKKM PacIpoCTpaHeHMsI
KaZpoB (BBIBOISTCS CpefHMe 3HAUEHNMS).

FLR, % M3MmepeHHOe 3HaueHMe YPOBHS MOTEPh KaApOB.

Cocr CocTosiHMe TeCTMpPOBaHMS (BO3MOXKHbIe BapMaHThI IlepevlcieHbl B
pasmere 5).
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BepkyT-ET. PykoBoACTBO Mo 3KCnyaTaumm

O11eHKa pe3yJIbTaTOB M3MEPEHMIT BBITIOHSIETCS B COOTBETCTBUY C MH(pOpMaIIMeil,
BBIBOZIMMOVi B cTOs61IEe «CocT» («CocTosiHMe»). Huke OMMChIBAIOTCS 3HAUeHUST «OK»

1 «C60i1», ocTambHbIe BO3MOYKHbBIE BAPMAHTHI IePEUMCIIeHbI B pasgene 5.

Cocrosinue | Tect CIR Tect EIR Tecr Traffic Policing
Ok 3HaueHMs Bcex IOKasa- |VMsmepeHHOe 3HaueHMe | VIsMepeHHOe 3HauyeHue
Tejelf KayecTBa HaXO- |[IPOIYCKHOM CIIOCOGHOCTY | TPOITYCKHOM C11oco6-
JATCS B IIpefieNiax, yCTa- | HAXOAMUTCSL B Ipefenax OT |[HOCTM  HAxOOUTCS B
HOBJIEHHBIX SLA. CIR (c yuétom 3amaHHOrO |npefenax ot CIR (¢ yué-
YPOBHS TIOTePb KaJApOB) |TOM 3a4aHHOTO YPOBHS
no CIR+EIR: CIRx(1-|moTepp  KagpoB) [0
FLR)<IR<CIR+EIR CIR+EIR+M: CIRx(1-

FLR)<IR<CIR+EIR+M

Cbon 3HaueHMsI ONHOro wuau|MsmepeHHOe 3HaueHMe | Mi3MepeHHOe 3HauyeHue
HeCKOJIbKMX TI0Ka3aTe- | [IPOIYCKHOJ CIOCOOHOCTM | IPOITYCKHOA C11oco6-
Jejt KauecTBa BBIXOAST |MeHbllle ypoBHS CIRX(1-|HOCTM MeHblle YpPOBHS
3a mpegenbl, ycraHoB- |FLR) wmmum  npespimaer |CIRXx(1-FLR) wim mpe-

neHHble SLA. CIR+EIR Bpimiaet CIR+EIR+M

Knapuiim F2 / F3 CITy>KaT OJis IIepeKII0YeHMA MeXOy pe3y/IbTaTaMu I/IBMEDQHI/Iﬁ
AJI KaXIO0ro cepsuca.

10.2. Tect nponsBOAUTENIBHOCTU. Pe3ynbTaThl

(MO A:1000 T B:1000 T 20:36 WD A:1000 - B:——— - 20:39
TecT Nnpor3BoOAMUTENMBHOCTH CEIOJ]HHI;! TecT npOMBBOHMTeﬂbHOCTMX CEPBMC 1
# IR.M&/c FTID.mc FDV.mc FLER.% CocT Makc. Cpen. MuH.,
1 10,00 0,00 0,00 0,00 Tect FTD.Mc 00,004 00,003 00,003
FDV.mc 00,001 00,000 00,000
IR.MG/c 10,000 10,000 10,000
FLR 0,00e+00 Kon-eo o]
Tekyyan IR.mbps: 0,000
ET 00:00:07 RT 00:14:53 T: 376,994 R: 376,994 MB
Cron <L s Coxp, /3arp. Crapr (<4 >> Coxp, /3arp,
Puc. 10.2. Pesynvmamsl mecma npousgodumeibHocmu
IR, M6/c V3mepeHHOe 3HaUeHMe MPOITYCKHOM CIIOCOOGHOCTY (BBIBOASITCSI CpeIHMeE
3HaueHus).
FTD, mc V3MepeHHOe 3HauUeHMe 3aJ€P>KKU paclpoCTpaHeHUsl KaJpOoB (OJ1s1 CBOL-

HOr'o TeCTa BBIBOASATCS CpegHue 3HaquI/IH).
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10. Y.1564. Pe3ynbrathl aHanu3a

FDV, mc Vi3MepeHHOe 3HaUeHVe OTKIOHEeHMS 3a[IepyKKY pacIIpOCTpaHeHus KapoB
(IJ11 CBOLHOTO TeCTa BBIBOLSTCS CpefHIe 3HAUeHNS).

FLR, % V3MepeHHOe 3HaueHMe MoTepb KaJipoB.

Coct CocTosiHMe TeCTUPOBAHMS.

Kon-Bo KomnmyecTBO MOTEPSIHHBIX MTaKeTOB.

Tekywas IR Tekyiiee 3HaYeHMEe MHPOPMALIMOHHOM CKOPOCTH.

ET Bpems, mpomieaiiee ¢ Havana TecTa.

RT Bpewms, ocTaBiieecst 4O OKOHUYaHMS TeCTa.

T KonuuecTBo repeaHHbIX 6aiiTOB.

KosnmuecTBo MpMHSATHIX 6ATOB.

O11eHKa pe3y/IbTaTOB U3MEPEHMII BBITIOHSIETCSI B COOTBETCTBUM C MHpOpMaIMeid,
BBIBOAMMOIi B cTOj161Ie «CocT» («CocTosiHMe»). Hiuke onuchIBalOTCS 3HaUeHust «OK»
u «C60ii», OCTaTbHbIE BO3MOKHBIE BAPMAHTHI ITepeYnC/IeHbl B pasgene 5.

Ok 3HaueHMs BCcex IOKa3aTesiell KauecTBa HAXOASTCS B IIpefieNaX, yCTaHOBIEeHHBIX SLA.

Cbov |3HaueHMs OGHOTO WIM HECKONbKMX TOKa3aTeseil KauecTBa BBHIXOAT 3a TMpeNebl,
YCTaHOBJIEHHbIE SLA.

KnaBummy F2 / F3  cayKat [Jj1s1 IEPEKITIOYEHMS] MEXKIY CBOAHOM Tabauieit u pe-
3y/IbTaTaMM M3MEPEHU 11 KasKIOTO CepBuca.
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11. Wneno

Hacrpoiika mapaMeTpoB IepeHampasieHns Tpaduka, MPUXOASIIEro Ha pubop
BepkyT-ET, BoInONHSIETCS B MeHIO «THCTpyMeHTbI»=>«I1lneiid».

— A:1000 - By—- - 12:24
lnenp
A
Tun 2

ET-o6HapyxeHue
0AM

Puc. 11.1. Menio «Ilinetip»

Mopt Boi6op nopTa (A min B), Ha KOTOpOM GyIeT OpraHM30BaH Iuieid.

Tvn Bb160op ypoBHst Mmozenu OSI, Ha KOTOPOM OYeT MPOUCXOAUTH TIepeHa-
MpaBJieH}e TeCTOBOro Tpadmka:

BBIKJI — OTK/IIOUYEHME BO3MOXKHOCTM OpraHusanuu muieiida Ha
BbIGPaHHOM TOPTY;

1 — dbusnyeckuit ypoBeHb;

2 — KaHa/nbHbIN ypoBeHb (MAC);

3 — ceTeBoJi ypoBeHb (IP);

4 — TpaHcnopTHbIi ypoBeHb (TCP/UDP).

ET-o6HapyxeHue IMepexon B MeHI0 «ET-06HapyskeHue» (cM. pasmen 13).

OAM [Tepexon B meHI0 «OAM» (cM. paszen 12).
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12. OAM

Hacrtpoiika mapaMeTpoB coeauHeHMs 10 MpOoTOKoy OAM BBITIONTHSIETCS B MEHIO
«AHCTpyMeHThI»=><«I1lneitd»=«OAM».

12.1. OcHOBHOE MeHIo

— A:1000 - By—— - 12:30
0AmM

[lopT A
Brikn
06HapyxeHne Fault

Ypan&HHwi npuGop

Ewten NaccHBHHR AKTHEHE

Puc. 12.1. Menio «OAM»

Mopt Bo160p mopra 15 HacTpoiiku OAM.

Pexum BosmoxkHbie cocTosiHuss OAM:

— AKTMBHBIN — aKTUBHbIV peXXVM; B aKTMBHOM pekuMe I10PT
MOKeT IIOChIIaTh KOMaH/Ibl Ha OGHApYyKeHVe YCTPOICTB U
BKIoueHne GpyHkuuu «Ineiid» Ha yoanéHHoM npubope, a
TaKkke pearupoBaTh Ha KomaHabl Ethernet OAM or ynanéH-
HOTO YCTPOJICTBa;

— IlaccuBHBII — IaCCUBHBINA PeXUM; B IACCMBHOM DPeXU-
Me IIOPT He MOXKeT MHULMMPOBATh BKIIOUeHue (QyHKIUU
«[llneiidh», a MOXeT TONBKO pearnpoBaTb HAa KOMAaH[bI
Ethernet OAM oT yma/séHHOTO YCTPOIICTBA;

— Bbika — OAM OTKIIIOUEH.
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BepkyT-ET. PykoBoACTBO Mo 3KCnyaTaumm

O6HapyxeHune

CocTosiHMe 0GHapYKeHMsI YIaTEHHOTO CETEBOTO YCTPOiicTBa. Bo3-
MO3KHbIE COCTOSTHUSL:

Fault — HavaabHOE COCTOSIHUE, COEAVHEHME C YAATEHHBIM
YCTPOJICTBOM He YCTaHOBJIEHO;

Send local — oripaBka OAMPDU ¢ nndopmanueit o mogaep-
SKMBAaeMbIX peskMMax paboThl;

Passive wait — oxxuganre OAMPDU c undopmariyeit o mog-
JePKMBAEMbIX PeXMMax pPabOThl OT YOATEHHOTO YCTPOJi-
CTBa, CKOHOUTYPUPOBAHHOTO B aKTBHOM PEXUME;

Send loc/rem — otnipaeka OAMPDU c undopmariyest o mosi-
IeP>KMBAaEeMbIX PEXXMMAX PabOThI IOKAJIbHOTO U YIATIEHHOTO
rpu6opa 1 ¢ MeTKOJ1, 03HaYaIoIIeii BO3MOXXHOCTb YCTAHOB-
JIeHUS COeIVHEeHNS;

Send loc/rem ok — nonyuenne OAMPDU c nndopmanmeit
0 TOM, YTO PEXMMbI PaGOThl JIOKATbHOTO U YAATEHHOTO
YCTPOJICTBA SIBJISTIOTCSI COBMECTUMbBIMMU;

Send any — coeiHeHMe YCTaHOBJIEHO.

Ipumeuanue. YcrieniHoe coeiHeHMEe BO3MOXKHO TOJIbKO B
TOM CJTyYae, ecly yAATEHHBIN TPUGOP Mo e pKuBaeT GyHK-
unio «Remote loopback» (pexxum ymanénHoro uuieiida).
B ciryuae orcyTcTBUSI TaHHOV (DYHKUMM COCTOSIHME OGHA-
pyskeHMsl yIalIEHHOTO YCTPOVCTBA IIPMMeT 3HaueHue «Send
loc/rem ok».

YaanénHbli npubop

ITepexon B MeHI0, cofepskauiee MHpopMauuio 06 ymaaéHHOM
ycTporicTBe (cM. paszen 12.2).
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12. OAM

12.2. YpanéHHbIM NpubOp

HE  A:1000 - B:1000 — 09:03

Ypan&nHeia npucop

MAC appec 00:21:CE:08:06:21
¥endor QUL Ox00 0Ox21 OxCE
Pexum AkT.
Unidirectional Mot supported
Rem., loopback Supported
Link events Not supported
¥ar. retrieval Not supported
LE status Down

LE up

Puc. 12.2. MeHio «YoanénHutii npuéop»

MAC agpec MAC-azpec ynajéHHOTro yCTpOiiCTBa.

Vendor OUI VHUKaNbHBIN MOEeHTU(UKATOP OpraHN3alN, VCIIONb3YeMblii [I/Is1 TeHe-
pauuu MAC-azpeca.

Pexxum Cocrostne OAM ynanéHHOrO KIMeHTa.

Unidirectional

Hon,uepxa(a OJHOHAIIPaB/JI€HHOTO COeAVHEHWS.

Rem. loopback

TMonaepskKa pexkuma yaanéHHoro nuieida.

Link events

Tonaepskka yBegoMIeHus 06 Omn6Kax COeIMHEHMS.

Var. retrieval

Hoa,uepxq(a CUMTBIBAHMS II€PEMEHHDIX, MCIIOIb3YEeMBbIX IOJISI OLEeHKM Ka-
YyeCcTBa KaHajia CBA3MN.

LB status

Cocrosinme peskuma «Illneiid» Ha ynanéHHoM npuéope.
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13. ET-o6HapyXeHue

[TapameTpsi ET-06Hapy>KeHMsI 3aAaI0TCS B MeHI0 «THCTpyMeHTbI»=>«1Ineiid»=-«ET-
OOHapYyKeHUEN.

—  A:1000 - Bi—— - 13:22

ET-o6HapykeHHne

ASTOMATHMECKK
IP 0.0.0.0
linernp Bwkn

A B FeTomaTiHeckk DSHapuYkeHe

Puc. 13.1. Mento «ET-o6HapyxceHue»

Mopt Bri6op nopTta (A/B/ABTOMaTUYECKM), C KOTOPOTO GYAET OCYIIECTBIISIThCS TIepe-
Jaya naHHbIX. Eciy mpubop NOAKITIOYEH K CeTH U YCTAaHOBJIEHO 3HAUYeHMe «AB-
TOMaTUYeCKI», BBIGOP MOPTa MPOMU3BOJUTCS CIEAYIOIUM 06pa3oM:

— eciau nopT A u nopT B HaxonsTCs B OHOI ceTu (T. e. ceTeBble yacTu IP-
aJpecoB, 3aJlaHHbIX B MeHI0 «[lapameTpbl MHTepbEiicoB», COBITaAAIOT),
TO JaHHbIe OYAYT OTIIPABISITHCS C MIOPTA A;

— e OpT A 1 OPT B HaXOJSATCS B PasHbIX CETSIX, TO JaHHbIE BYIYT OT-
MPaBJISITHCS C TOPTa, KOTOPBIt HAXOAUTCS B TOV JKe CeTH, UYTO U yIaleéH-
HBIiT IPM6OD;

— eciu nopT A, mopT B 1 ynanéHHbIi Ipubop HAXOASATCS B PA3HBIX CETSIX,
JaHHbIe GYoYT OTIPABISTHCS C ITOpTa A.

IP IP-agpec ynanéHHOro yCTpOCTBA.

Wneid Boi6op ypoBHs nieiida:
—  F1 — BrikmoveHne pexkuma «Ilneidy»;
— F2 — BrimioyeHue nuieiiha KaHaJIbHOTO YPOBHS;
— | F3 — pruoueHue meiia ceTeBoro ypoBHsi;

— | F4 — BrumioueHue 1uieiida TpaHCIIOPTHOTO YPOBHSI.
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14. Tectbl TCP/IP

Hacrtpoiika mapameTpoB, IpOCMOTP pe3yabTaToB U 3ammyck TectoB TCP/IP BbImo-
HsIeTcsl B MeHI0 « IHCTpYMeHTbI».

14.1. 3xo-3anpoc (Ping)

L] A:100 - B:——— - 07:58

3xo—zanpoc (192,168,225,190)

Crapr CraTHCTHES Hactpoiikk  Coxp./3arp.

Puc. 14.1. Menio «3xo0-3anpoc»

Crapt( F1) 3amycK TecTa.

Cratuctuka ( F2 ) IMepexop Kk skpaHy «CraTucTMKa» (CM. pasgen 14.3).
Hactpoiku (- F3 ) Iepexon B meHIo «HacTpoiikm» (cM. paszgen 14.2).
Coxp./3arp. ( F4 ) ITepexon, B MeHIO COXpaHEHMSI U 3arpy3Ky pPe3y/abTaToB

TecTa (CM. pasgen 22).
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BepkyT-ET. PykoBoACTBO Mo 3KCnyaTaumm

14.2. HacTpoiKku axo-3anpoca

— A:1000 - B:—— - 13:28

HacTporkKn sxo—aanpoca

MopT ABTOMaTHMYECKK
IP appec 192,168,002,002
Pasmep naketa 56
20
Bpema oxupaHmua 1000
Mayza 1000

Puc. 14.2. Menio «Hacmpotiku 3x0-3anpoca»

Mopt

Bri6op nopta (A/B/ABTOMaTMYeCKM), C KOTOPOTO GyeT OCYIecTB-
JISIThCS TIepefaya JaHHbIX. Ecy mpubop MOogKIIOUEH K CeT! U yCTa-
HOBJIEHO 3HaUeHMe «ABTOMAaTNYeCKI», BBIGOD ITOPTA TPON3BOAUTCS
CIenyomuM 06pa3om:

— ety mopT A u mopT B HaxomaTcs B ofHOI ceTu (T.e. ceTe-
Bble yactu IP-agpecoB, 3aiaHHBIX B MeHI0 «[lapameTpsl MH-
TepdeiicoB», COBIAZAIOT), TO 3X0-3arpoc GyaeT OTIpaBJIeH ¢
rnopra A;

— ety TopT A ¥ mopT B HaxopsTcs B pa3HbIX CETSIX, TO 3XO-
3ampoc GyJeT OTIPaBJIeH C TIOPTa, KOTOPbI i HAXOAUTCS B TO
JKe CeTH, UYTO Y TECTUPyeMOe yCTPOICTBO;

— ewm IopT A, ITopT B 1 TecTMpyeMoe yCTPOJCTBO HAXOHSTCS B
pasHBIX CeTSIX, 3X0-3aMpoc GyIeT OTIPaB/IeH C IopTa A.

IP appec

IP-a,E[I)EC y31a, JOCTVMKMMOCTb KOTOPOTO HEO6XO,I]I/IMO IIPOBEPUTD.

Pasmep naketa

Pasmep ICMP-makeTa B 6ajiTax.

Konuuectso

KonyuectBo otripasisieMbix makeTos (0T 0 1o 9999). Eciu BeIGpaHO
HyJIeBOe 3HaueHMe, IIakeThl OYIYT OTIPABISITLCS JO TeX 0P, IoKa

He Gymer HaxkaTa k1aBuma F1 («Crom»).

Bpems oxuaaHus

BpeMmsi oxumaHusl OTBETa Ha 9X0-3ampoc (B MC).

Maysa

Bpemst Mexxy OTIIPaBKOI1 ABYX I10C/IeI0BATEIbHBIX 3aIIDOCOB (B MC).
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14. Tectbl TCP/IP

14.3. CraTMCTMKa 3XO0-3anpoca

WD A:io0 - B:——— - 10 10
CTaTUMCTUKA 3X0—3arpocoB
Bpemn oTBeTa
MUHMMYM 9 mMc
MaKCHUMyM 19 mc
cpepgHes 10 Mc
oTnpaeneHo 8
nonyueHo &
notepsHo  ©Q {O0%)
noBTopHHe ©
TanmMayt 4
Crapr CraTHCTHES Hactpaoiit  Coxp,/3arp,

Puc. 14.3. Cmamucmuxa mecma «3X0-3anpoc»

B cratuctuke otobpaxkaeTcs nHboOpManys 0 MUHUMATbHOM, CpeJHEM, MaKCH-
MaJIbHOM BpeMeHU MeXIy OTIIPAaBKOi 3alpoca U MolyuyeHueM OTBeTa, a Takke O
KOJIMYECTBE TepeaHHbIX, TPUHSTHIX, MOTEPSIHHBIX Y TIOBTOPHBIX (C OAVHAKOBBIM
MTOPSIIKOBBIM HOMEPOM) MaKeTOB. 3HAaUeHNe B CTPOKE matimMaym coOTBETCTBYET KO-
JIMYECTBY MAKETOB, AJIT KOTOPBIX BPEMSI OTBETA HA HX0-3aIMpPOoC GbIJIO0 TPEBBILIEHO.

14.4. MapuwpyT (Traceroute)

L] Az100 - B:r—— - 07 59

MapuwpyTt { 192.168.225.190 )

Crapr Hactpofiky  Coxp./3arp,

Puc. 14.4. Menw «Mapupym»

Crapt( F1) 3amyckK TecTa.
Hactpoiku (- F3 ) IMepexop B MeHto «Hactpoiiku» (cM. pasgen 14.5).
Coxp./3arp. ( F4 ) Ilepexon B MeHIO COXpaHEHMUS U 3arpy3Ku pes3yabTaToB

TecTta (cM. pasgen 22).
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BepkyT-ET. PykoBoACTBO Mo 3KCnyaTaumm

14.5. HacTtpoiku mapwpyTta

— A:1000 - B:—— - 13:34

HacTpoiku mapupyrta

ABTOMaATHMYECKK
IP appec 192,168.,2.2
Makc. yznoe 30
Pazmep naketa 40
Bpema oxupaHmua 1000

A E AETOMSATIHHECHI

Puc. 14.5. Mento «Hacmpotiku mapupyma»

Mopt

Bri6op nopta (A/B/ABTOMaTMYeCKM), C KOTOPOTO GyeT OCYIecTB-
JISIThCS TIepefaya JaHHbIX. Ecy mpubop MOogKIIOUEH K CeT! U yCTa-
HOBJIEHO 3HaUeHMe «ABTOMAaTNYeCKI», BBIGOD ITOPTA TPON3BOAUTCS
aBTOMAaTHUeCKNU:

— ety mopT A u mopT B HaxomaTcs B ofHOI ceTu (T.e. ceTe-
Bble yactu IP-agpecoB, 3aiaHHBIX B MeHI0 «[lapameTpsl MH-
TepdeiicoB», COBIAAIOT), TO JaHHbIE OYAYT OTIIPABISITHCS C
rnopra A;

— eIy OpT A ¥ TOpT B HAXOJATCS B pa3HbIX CETSIX, TO JaHHbIE
GYIyT OTIPABJSITBCS C MTOPTA, KOTOPbIi HAXOAUTCS B TO Ke
CeTH, 4TO U TECTUPYeMOe YCTPOIICTBO;

— ewm IopT A, ITopT B 1 TecTMpyeMoe yCTPOJCTBO HAXOHSTCS B
pasHbIX CeTSIX, JaHHbIe GYAYT OTIIPABISTHCS C ITOPTa A.

IP appec

[P-agpec y3na.

Makc. y3nos

MakcuMasbHOe KOJIUUYECTBO MaplipyTH3aTOpOB, KOTOPOE MOXKET
6BITh MPOIIEHO MAaKeTaMMu.

Pasmep naketa

Pa3mep kazpa B GaiiTax.

Bpems oxupaHus

Bpemsi, o McTeueHMM KOTOPOTo OyIeT OTIIpaB/IeH CAeSyIoLuii 3a-
mpoc (B cayyae, ecy He MPUIIET OTBET Ha IpenbIAYLIiA).
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14. Tectbl TCP/IP

14.6. DNS (DNS lookup)

e (:1000 - B:——— -  13:42
DNS
L TopT M

Yzen metrotek.spb.ru

IP 0.0.0.0

Puc. 14.6. MeHio «DNS»

Mopt Br160op mopra a1 puéma u nepemaun JaHHbIX.
Y3en Wms y3na, [P-afpec KOTOPOro HEOGXOAMMO OTIPEETUTh.
P [MonydeHHbINt B pe3ynbTaTe NnpoBefeHust Tecta [P-agpec ysna, ums

KOTOPOTO 3a4aHO BBIIIE.

14.7. MoHuTOop ARP-3anpocos

[_1 A:100 - B:——— - 08:05

ARP monuTop (B)
ARP-Tafinuua nycra

Cron A

Puc. 14.7. Mentwo «ARP moHumop»

Cron ( F1) 3aBeplieHye TeCTMPOBaHMSI.
A/B ( F4 ) IMepexon K Tabnuie IP- u MAC-azmpecos st mopta A(B).
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BepkyT-ET. PykoBoACTBO Mo 3KCnyaTaumm

14.8. TCP-knueHT

— A3 1000 - Bi——— - 13:44

TCP knueHT
Hactpoikm
A
Yz3en metrotek.spb.ru
TCP nopt 80

HTTP
Painn  Sindex.html

Puc. 14.8. Hacmpoiiku mecma «TCP-xknueHm»

Mopt BbI60p mopTa 1 [IpMémMa u rnepefaui JaHHbIX.
Y3en IomenHoe ums uinn [P-agpec y3ina.
TCP-nopt Homep ropra Ha3HaueHus (HanboJiee YacTo UCIIOIb3yeMble HOMepa

MOPTOB NPUBeNEHbI B Tabnuie A.6).

Maiin ITyTh K daiiiy, copep>knUMoe KOTOPOro GyIeT MoKa3aHo B OKHE pe-
3y/bTaToOB B cayvae ycnemHoro HTTP GET-3anpoca.

14.9. TpaH3ur

— A:1000 - B:—— - 13:48

TpaHauT

TpaHanT A

Bririn B

Puc. 14.9. MeHni «TpaH3um»

Bbikn ( F1) 3aBepleHye TeCTMPOBaHMSL.

Bkn ( F2 ) Brimouenue GyHkimm «TpaH3uT».
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15. TecTt Kabenq

JMarHocTyKa HeUCITPABHOCTEN Kabessl BBIMOMHSIETCS B MeHIO « HCTPYMEHThI»=>
«Tect kabess».

3 A:100 - B:—— - 15 30

TecTt kaGena {(A)

Mapa 1-2 3-6 4-5 -8
COCTOSIHWE HOpPM, HOPM, K.3, K.3,
-1.,9 -2.7

17 16

Mepekp. MDI  MDI ——— ———

CrapT A B Coxp. /3arp.

Puc. 15.1. Menw «Tecm kabens»

CocTosiHue CocTosiHMe KabeJs:
— TecT — UIET TeCTUPOBaHMe Kabest Ha HaJIuuMe HeUCIIPaBHO-
cTeit;
— HOpM. — HOpMaJIbHOE COCTOSIHME KabeJs;
— 0OpBIB — OTCYTCTBME COEIMHEHNS] KOHTAKTOB BUTOI Maphl;

— K.3. — J1Ba Wiy 6oJiee MPOBOJHMKOB BUTOI Mapbl KOPOTKO3a-
MKHYTBI;

— 6071 — HEBO3MOKHO ITPOBECTY TECTUPOBAHME.

3atyx. ob 3HaueHNe 3aTyXaHMs CUTHasa.
Ouct. m PaccrosiHue 10 06Hapy>keHHOTo fedekTa.
MongpH. [TonsspHOCTD BUTBIX Map:

— <+> — NOJOXUTeNbHAs MOJSIPHOCTb (HOPMaJIbHOE COCTOSI-
HMe);

— <—> — oTpMULaTe/IbHas NOJSIPHOCTD (COeIVHeHe ABYX IIPO-
BOJHMKOB BUTOJ Napbl HA OOHOM KOHILIe 06paTHO UX COeAMHe-
HUIO Ha IPyTrOM).

Mepekp. Pexxum BrmoueHust Butbix nap (MDI/MDI-X); 3HaueHusI, BbIBOAU-
Mble B cTpoke «Ilepekp.» MO3BOJISIIOT OIPeAeIUTDb TUIT Kabess.
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16. BERT. HacTpoiika napamMeTpoB TecTa

Hacrpoiika napameTtpos Tecta BER BrinonHsieTcst B MeHIO «M3mepennsi»=-«BERT»=
«HacTpoiiku».

16.1. O6wmMe HaCTPOMKHU

[ €y A:1000 - B:——— - 13 52
BERT
HacTporku

1
Tun noca. [onez.
MNonsz. AABBCCDD
Harpyaka (L2} 100 %
AanTensHocTE  01:00:00
Paamep kagpa [ocToAHHBA
Kapp 64

Tononorma TecrtoB
3aronoBok

1 2 3 4

Puc. 16.1. Menw «Hacmpotixu BERT»

YpoBeHb Boi6op ypoBHst Mozenyu OSI, Ha KOTOPOM GYyIeT MPOBOAMUTCS TECT:
1 — dusnyecknii ypoBeHb, 2 — KaHAJIbHBII YPOBEHb, 3 — CETEBOI
YPOBeHb, 4 — TPAHCIIOPTHBIN YPOBEHb.

Tun nocn. BbI60p cTaHJAPTHOI WM 3ajaBAaeMOVi TI0JIb30BaTe/IeM TeCTOBOA I10-
Cl1el0BaTeNnbHOCTI.

Monb3. BBOJ 110/1b30BaTENIbCKOM I10C/Ie0BATE/IbHOCTH.

Harpyska (L2) 3nauenne uHbopmanyonHoit (L2) ckopoctu B mpoueHTtax ( F1 ),

B K6uT/C ( F2 ) mim B M6ut/c (| F3 ).

[OnutenbHoCcTb 3agaHue BpeMeHU U3MepeHusd.

Pasmep kagpa Ecin Bei6paHo «CiyuaiiHblii», TO pasMep Kagpa OGyaeT M3MEeHSTh-
cs1 ITI0 paBHOMEPHOMY 3aKOHY B 3aZJaHHbIX Mpefeiax (ITyHKTbl MeHI0
MuH. Kagp, Makc. kaap).
Ecv BbI6paHO «[IOCTOSTHHBIN», TO IJIs1 TECTUPOBAHMS 6YIYT UCIIONb-
30BaThCs Kafipbl, pa3Mep KOTOPBIX 3aJaéTCs B MyHKTE MeHIo Kagp>.

Kazp BBopg pa3smepa Kajipa JaHHbIX.
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16. BERT. Hactpoiika napameTpoB Tecta

Tononorus Tectos IMepexop B MeH1o «Toronmorust TectoB» (CM. pasgen 6.1).

3aronoBok ITepexon, B MeHIO «3arooBOK» (CM. pasfen 6.2).

16.2. HacTtporikn MPLS

CTex METOK Ha mepenauy U IpaBuiia MpUéMa 3afaioTcs B MeHI0 «/3MepeHus »=>
«BERT»=-«HacTpoiikn»=-«3aroioBok»=-«JlomomHuTenbHo»=-«MPLS».

[—=;gy A: 1000 — B:——— — 13:54
MPLS
Mprem

Mepeiava He CROHDUMYPHPOEAHA

MpuEM He CHOHPUPYPHPOES

Puc. 16.2. MeHio «MPLS»

MNepenava IMepexop B MeHI0 «CTeK METOK» (CM. puc. 16.3).

Mpuém ITepexon B MeHIo «IIpaBuiia mpuéma» (CM. puc. 16.4).

(=€) A:1000 - B:——— - 14:00

CTek MeToK

L __Kon—=0 meTok Ji
MeTtka ©
MPLS COS5 ©
TTL 128
Metka ©
MPLS CO5 ©
TTL 128
MeTtka ©
MPLS COS5 ©
TTL 128

Buikn 1 2 3

Puc. 16.3. Menio «Cmek memox»

Kon-Bo MeTok Bri6op kommuectBa MmeTok (0T 1 10 3), KoTopoe GyzmeT 106aBIeHO B
rnepenaBaeMmblii IaKkerT.
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BepkyT-ET. PykoBoACTBO Mo 3KCnyaTaumm

MeTka 3HaueHKe MeTKM.
MPLS COS Kracc o6cmyskmuBaHus makeTa.
TTL Bpemsi >k13HM MakeTa ¢ METKO¥A.

[ ) A:1000 - B:——— - 14:52
MNpaeuna npueMa
1
MeTtka 1 ©
Metka 2 ©
MeTtka 3 ©
Brikn 1 2 E

Puc. 16.4. Menw «I[Ipasuna npuéma»

Kon-Bo MeTok

BbI60p KO/IM4yeCTBa METOK B IIPMHMMAEMbIX ITaKeTax.

MeTtka 1, MeTka2, MeTka 3

3HaueHue MeTKU.
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17. BERT. Pe3ynbTaTbl aHanusa

Pesynbratel Tecta BER BoiBOgSTCS B MeHI0 «M3mepenusi»=-«BERT».

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

ET 00:00:04 RT  00:59:56
BITs 2.587e+05

EBITs 0.000e+00 BER 0,000e+00
LSS o #LSS 0,000
LOS o ¥L0S 0,000
Crapr Carpa/ 3aTEs

Puc. 17.1. Menio «BERT»

ET Bpewmsi, mpotiieziiee ¢ Havasa TecTa.

RT Bpemsi, ocTaBiieecs 10 OKOHUAHMUS TeCTa.

BITs KomnnuecTBo MPUHATBIX GUT.

EBITs KonuyecTBO OmIMOGOYHBIX GUT.

BER OTHOLIIEHMEe KOIMYeCTBa OUIMOGOYHBIX OGUT K OBIIEMY UMCTY
MIPUHSITBIX OUT.

LSS Bpemsi, B TeueHye KOTOPOTo HAaGJTIOAAIaCh IIOTEPSI CUHXPOHM -
3alMM TECTOBOI NTOC/IeN0BaTETbHOCTH.

%LSS OTHolIeHNe BpeMeH!, B TeUeHVe KOTOPOro Hab/Ioaanach mo-
Tepsi CMHXPOHM3aLlUY TeCTOBOJ IIOC/Ie,0BaTeIbHOCTH, K Bpe-
MeHM!, Npolle/ilieMy C Hayasla TecTa (B IPOLIeHTAaX).

LOS Bpems, B TeueHMe KOTOPOTO CUTHA OTCYTCTBOBAJI.

%LOS OTHoOlLlleHVe BpeMeHU, B TeueHMe KOTOPOro CUTHAaI OTCYT-
CTBOBaJI, KO BpeMeHH, IpolleuieMy ¢ Havyaja TecTa (B Ipo-
LIeHTax).

Hactpoiiku IMepexop, B meHIo «HacTtpoiiku BERT» (cMm. paspen 16.1).

Crapr ( F1) 3amycKk TecTa.

Coxp./3arp. ( F4 )

[Tepexon B MeHIO COXpaHEHMS U 3arPy3KM Pe3yabTaTOB TeCTa
(cm. paspen 22).
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BepkyT-ET. PykoBoACTBO Mo 3KCnyaTaumm

Ipumeuanue. LSS 3TO cOCTOSIHME OTCYTCTBMSI CMUHXPOHM3ALMM C [IPMHVMAaeMbIMM JaHHbI-
MM, IIPY KOTOPOM HeT BO3MOXKHOCTH OolleHuBaThb napameTp BER. Bo3MoyKHbIe TPUUMHBI OTCYT-
CTBUSI CUHXPOHM3ALMUN:

— HeCOOTBEeTCTBMeE TeCTOBBIX II0C/Ie[0BAaTeNbHOCTE (Harpumep, Ha mpuéme HactpoeHa [1CIT
2e15, a B kaHaste nepegaércs [1CIT 2e23);

— KaHaJi, B KOTOPOM I1epeiaéTcs 10C/Ie0BaTeIbHOCTD, IMEeT C/IMIIIKOM BbICOKMI yPOBEHb
BER (rtoporosoe 3HaueHue cocrasiset 0,01).
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18. MakeTHbIN AXXKUTTep. HacTpomka
napamMeTpoB TecTa

Hacrpoiika mapamMeTpoB aHa/in3a IMakKeTHOTO JKUTTepa BBIMIOIHSIETCS B MEHIO
«3mepeHusi»=«IlakeTHbIN IKUTTEP»=-«HacTporkm».

—  A:1000 - By—— - 14:56

NakeTHEA AXUTTEPR
HacTporku
NopT NpuéMa A
100
AanTensHocTE  00:01:00

TecToBHA MOTOK

Puc. 18.1. Menw «IlakemHplii Oxcummep. Hacmpotiku»

Mopt npuéma Bbi6op mopTa, Ha KOTOPOM GYIET MPOUCXOOUTH U3MEpPEHUe IKUTTepa.
Mopor, Mc TToporoBoe 3HauUeHMe IKUTTEPA.

[nutensHocTb BpeMmst usMepeHus AKUTTEPA.

TecToBbIM NOTOK Tlepexop B MeHI0 «TecToBbII MOTOK» (cM. pasgen 20).
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19. NakeTHbIN AXXUTTEp. Pe3ynbraTtbl aHanusa

Pe3ybTaThl aHAIM3a TAKETHOTO IPKUTTEPA B TAGMMYHOM U rpadnueckom BUae J0-
CTYIHBI B MeHI0 «/3MepeHusi»=>«[lakeTHbI IKUTTEP»=>«OTUET».

Ej A:1000 — B:1000 GEMN 12:09
NakeTHWA RUTTEp
OTuéT
ET 00:00:06 RT 00:00:54

PKTs 9.,438e+06
000Ps 7.725e+04  XO00Ps 0,818
INOPs 9.,381e+06 XINOPs 99.182

< 1 ms XPKTs 100,000
>= 1 ms XPKTs 0,000
CrapT paiiik PacnpejeneHue Coxp, /3arp,

Puc. 19.1. dxpaH «Ilakemuoiii Oxcummep. Omuém»

ET Bpewms, pouiepiiee ¢ Hayaaa TeCTa.

RT Bpems, ocraBlieecst 1O OKOHUYAHMS TeCTa.

PKTs O6111ee KOIMYECTBO MPUHSITHIX TTAKETOB.

00O0Ps KonnuecTBO MakeTOB, IPUHSTHIX HE B TOM ITOPsIIKE, B KOTOPOM OHU
6bUTM OTIIPABJIEHBI.

%000Ps TIpoLIeHT OT 06IIero KOJIMYECTBa MPUHSTHIX TTAKETOB, TIOJYYEHHBIX
He B TOM IOPSIAKE, B KOTOPOM OHU ObUIN TT€peIaHbl.

INOPs KonnuecTBO 1MakeToOB, IPUHSITBIX B TOM JKe ITOPsIAKe, B KOTOPOM OHU
6GBUTIY OTIIPABJIEHBI.

%INOPs [poreHT OT 06IIero KOMMYecTBa MPUHSITHIX MTAKETOB, TIOTyYeHHbIX

B TOM 3Ke IIopsaKe, B KOTOPOM OHU ObLIN OTITPpAaBJIEHbI.

<ms %PKTs

HpOHeHT oT 0611.[6[‘0 Yyuciaa NpMHATBIX ITIaKeTOB, IJKUTTEP KOTOPBIX
6bLT MEHbIIIe 3aIaHHOrO Imopora.

>=ms %PKTs

TIpoLeHT OT 061Iero YMCIa IPUHSTHIX TAKETOB, JSKUTTEP KOTOPBIX
6bUI GOJTbIIIe UV PaBeH 3aJaHHOMY ITOPOTY.

Hactporiku

Iepexon, B MeH!I0 «[lakeTHbI mxuTTep. Hactpoiiku» (cM. pasgen 18).

Coxp./3arp. ( F4 )

Tlepexop B MeHIO COXpaHEeHMS pe3y/lIbTaTOB TecTa (CM. paszen 22).

54



19. MakeTHbIM oxuTTEp. Pe3ynbTatbl aHanM3a

[Tpu HaxkaTuu Ha knasuiry F1 («CtapT») HaUMHAETCS OIpefesieHne IKUTTepa
MaKeTOB, MOCTYIAIOIMX Ha MOPT, BEIOPAHHBIN B MeHI0 «[lakeTHbIi mruTTep. Ha-
cTporiku». [Tocne 3amycka M3MepeHult HaCTPOMKY JaHHOIO MEHIO CTAHOBSITCS HeJl0-
CTYIIHBIMM 151 peJaKTPOBaHMs.

IIpu HaskaTuy Ha KaaBumry F2  («I'padux») ocyliecTBsIeTCS MTepexon K 3KpaHy,
copepxkaliemMy rpaduueckoe mpefcTaBieHKe pacipeneneHys IakeTHOro IKUTTepa.

(G A:100 - B:—— - 03:41

Makerw, % MakeTHei gwlTTep
100, . . . . .

0.0 125 5.0 I8 500 BEE TR0 BT.E D07 Ind
LavTTep, ns
PacnpegeneHue OTugT Coxp,/3arp,

Puc. 19.2. xpaH «ITakemHolii Oxcummep» (2pagux)

Tpy HaskaTUM Ha KIaBUINY F3 («PacrpenmeneHue») OCyleCTBISETCS Mepexos K
9KpaHy, cofepskallemMy MHGOPMAIIO O pacIpeieIeHUH [KUTTEPA.

W A:1000 — B:1000 GEN 14 41
NakeTHRA axUTTER
PacnpepeneHue
NEuTTepR . mMs MNakeTn, %
( 0,000, .. 0,125} 100,000
( 0.125... 0.250) 0,000
( 0.250... 0,375) 0,000
( 0.379... 0,500} 0,000
( 0.500, .. 0.625) 0,000
( 0,625, .. 0,750) 0,000
( 0.750... 0.875) 0,000
( 0.875... 1.000) 0,000
( 1,000, ,, ) 0,000
Crapr Orugr Cpaduir Coxp./3arp.

Puc. 19.3. 3xkpan «IlakemHsiii dxcummep. Pacnpedenenue»

Ha skpaHe 0TO6paskaroTCs ABA CTONOIA: B IEPBOM ITPUBEIEHbBI TPAHUIIBI MHTEPBA-
JIOB, BO BTOPOM — KOJIMYECTBO MMaKeTOB (B MPOLIEHTAaX), IKUTTEeP KOTOPBIX MONaj B
oInpeenéHHbI MHTepBaJl. BepxHsisl rpaHuIia MHTEpBaia 3aaéTcs B MeHI0 «IlakeT-
HbIN mkuTTep. HacTpoiiku» 1 o603HaveHa Kak «Ilopor, Mc». VIHTepBas OT HYJS 0
3aJaHHOTO [10pora Ae/lIUTCS Ha Ollpefe/IEHHOE YMC/I0 IO bIHTEPBAJIOB; 10 pe3y/bTa-
TaM TecTa JJIsl KakIOTO MOAbIHTEPBA/IA B PABOM CTOJIOIE OTOOPAKAETCS MPOIIEHT
IaKeTOB, I)KUTTEP KOTOPBIX HAXOAUTCS B ITUX IIpeleiax.
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20. TecTOBbIM NOTOK

HacTpoiika mapaMeTpoB reHepalnuy TeCTOBOTO TpaduKa BHITIOTHSIETCS B MEHIO
«3mepeHus»=-«TeCTOBbIIT TIOTOK».

20.1. O6wmMe HaCTPOMKHU

— A:1000 - B:—— - 15:05

TecToBHA MNOTOK

Buikn
MopT nepepaud A
AanTensHocTE  00:01:00

Harpyaka (L2} 100 %
Pazmep kagpa [MNoCcToAHHLA
Kapgp 64
3aronoBok
ET ——31—:— RT ——i——i——
Brikn Brn

Puc. 20.1. Menio «Tecmosbiti nomok»

OtnpaBska BitroueHye/BbIKIIOUEHME TeHepaly TeCTOBOTO MOTOKaA.

MopT nepepaun Br160p 110pTAa, C KOTOPOTO GYIeT IPOVCXOONUTD reHeparyst Tpaduka.
[LnvtenbHocTb Bpewmsi, B TeueHye KOTOPOro GyIeT MPOUCXOAMUTh reHepaLus Tpaduka.
Harpyska (L2) 3HaueHne mHpopmanmonHoit (L2) ckopoctu B mpoueHTax ( F1 ),

B KO6uUT/C (' F2 ) wim B Mout/c (' F3 ).

Pasmep kagpa Ecim Bbi6paHo «CiyyaiiHblii», TO pasMep Kaapa OGymeT M3MeHSTb-
Cs1 IO pAaBHOMEPHOMY 3aKOHY B 33JaHHBIX Mpefenax (IIyHKThl MEHIO
MuH. Kagp, Makc. kagp).
Ecnu BbI6paHo «[TOCTOSIHHBII», TO /ISl TECTUPOBAHMS GYOYT UCIIONb-
30BaThCS KaJpbl, pa3Mep KOTOPBIX 3a/1a€TCSI B ITyHKTE MeHI0 Kaap.

Kazp Pasmep kazpa (J1r060e 3HaUeHue B Ipefenax ot 64 go 9600 Gaiit).
3aronoBok Tlepexop B MeHIO «3aroloBOK» (CM. pasgen 6.2).

ET Bpems, npolie/iiee ¢ Havyaia reHepaiyu Tpaduka.

RT Bpems1, ocraBliieecs 1o 3aBeplieHus reHepanuy Tpaduka.
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20. TecToBbI1 NOTOK

20.2. HacTtpoiika MPLS

CTeKk MeTOK [IJIsl TeCTMPOBaHMS 3aa€TCsI B MeHI0 «CTeK MeTOK»: «/3MepeHUsI»=>
«TecTOBBII MTOTOK»=>«3aro0BOK»=«J10MmomHnTeNbHO»=«MPLS».

— A:1000 - B:——— - 15:12

Ctek mMeTOK

Kon—Bo meTok JK]

HeTtka ©

MPLS COS5 ©
TTL 128

MeTtka ©

MPLS COS5 ©
TTL 128

Metka ©

MPLS CO5 ©
TTL 128

Entcn 1 2 3

Puc. 20.2. MeHto «Cmek memok»

Kon-Bo MeToK Bbi6op kommuecTBa MeTOK (0T 1 10 3), KoTopoe 6ymeT J06aBaeHO B
riepeiaBaeMblif ITaKer.

MeTka 3HavueHNe MeTKU.

MPLS COS Kiacc o6cmyskuBaHus makeTa.

TTL BpeMs >k13HM MMakeTa ¢ METKOA.
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21. CraTMcTuKa

[TpocMOTp CTaTUCTMUECKOI MHGOPMAIIMY TI0 TTPUHMMAEMOMY U TIepejlaBaeMOMy
TpabuKy BbITIONHSIETCS B MeHI0 «M3MepeHusi»=>«CTaTUCTUKA».

21.1. CBoaHag cTaTUCTUKA NO ABYM noptam

1] A:100 - B:——— - 03 02

Cratuctuka

MopT A NepT B

Ex kappw 20 28541892

Tx kappb 29968424 22

Rx GaiTh 2592 1826681766

Tx GarTe 1917980744 1408

Ex Kéurtsc 0 0

Tx Ként/c 0 L]
CHpoc < ¥

Puc. 21.1. Skpan «Cmamucmuka»

Rx kampbl KonnyecTBO NPUHATHIX KaApOB.

TX kaapel KonmuecTBo nepegaHHbIX KapoOB.

Rx 6anTbl Yyicno mpUHATHIX 6aiiTOB.

Tx 6aiTbl Yucio nepefaHHbIX 6aiiTOB.

Rx Kéut/c VHdopmanys o TeKyieil Harpy3ke Ha IPUEMHOI YaCTy ITOPTa.

Tx KéuTt/c VHbopmaius o Tekyleit Harpy3Ke Ha repeaamolei yactu rnopTa.

Cbpoc ( F1) C6poc craTucTuyeckoit nHGopMauuu.

@ )/ F2 / F3 ITepex/roueHe MEXIY SKpaHAMM CO CTATUCTUUECKOi MHbOpMa-
Lueii.

58



21. Cratuctuka

21.2. CraTMCTMKa NO TUNaM Kaapos

M A:100 - B:———— - 11 32
CTaTMcTUKa No Tunam kagpoe (A)
THM Rx Tx
Broadcast 288 18
Multicast L] Q
Unicast 2578 1417864479
Chpoc £ > B

Puc. 21.2. SkpaH «Cmamucmuka no munam kaopoe»

Broadcast Kazpsl ¢ mmpokoBelaTe/bHO agpecannein.

Multicast Kazgpsl ¢ rpyninoBoii agpecanmei.

Unicast Kazpsl ¢ efMHUYHO agpecanyeil.

Pause Kappel mayssl.

Rx Uncno MpUHSTHIX KagpoB.

Tx Umncio nepefaHHbIX KaJpOB.

Cbpoc ( F1) C6poc craTuctTuyeckoit MHGOpMaIun.

@/@/ F2 / F3 Hepem“}oquMe MEXAY 9KpaHaMM CO CTaTUCTMUYECKO MHGOP-
Maruen.

A/B BbI60D 1OpTa, 111 KOTOPOro 6yIeT 0TO6PaskaThCsl CTATUCTUKA.
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BepkyT-ET. PykoBoACTBO Mo 3KCnyaTaumm

21.3. CraTUCTUKA NO pasMepaM Kaapos

O A:ico - Bi——— - 11 33
Ctat. no pasmepam kagpoe (A)
pasmep Rx T
< 64 L] ]
64 1377 1307113894
85..127 125
128, .255 38 78080423
256,.511 27 22254083
912,.1023 3 7231975
1024, ,1518 L] 3051007
> 1518 o 133226
CHpoc < ¥ B

Puc. 21.3. Ixpan «Cmamucmuxa no pazmepam Kaopos»

pasmep Pasmep kazapa (B 6aiiTax).

Rx Uncno IpuHSTHIX KagpoB.

Tx Yucno nepegaHHbIX KagpoB.

Cbpoc ( F1) C6poc cTaTuCcTUYeCcKoii MHGOPMAIIUN.

@/@/ F2 / F3 HepeKJ{queHMe MeXIy 3KpaHaMM CO CTAaTUCTUUYEeCKOi MHQOp-
Mauuei.

A/B Bb160p mopTa, 1St KOTOPOro 6ymeT 0To6paskaThCst CTATUCTUKA.
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21. Cratuctuka

21.4. CtaTUCTUKA NO YPOBHAM

M A:100 - B:———— - 11:33

3

ypoB. Rx T=
2

CtaTtucTuka no ypoeHsaM (A)

3028 1417864721
1493 1417864337

Chpoc £ > B

Puc. 21.4. Skpax «Cmamucmuka no ypoeHsm»

ypoB. 2 KonmnuectBo npuHaAThIX (RX) 1 nepenaHHbix (Tx) KagpoB Ha Ka-
HaJIbLHOM ypOBHe.

ypoB. 3 KonnuectBo npuHsTHIX (RX) 1 nepenanHbix (Tx) Kagpos Ha ceTe-
BOM ypOBHe.

Cbpoc ( F1) C6poc craTucTuyeckoit HGOpMaLn.

@/@/ F2 / F3 IMepexoueHne MeXIy SKpaHaMM CO CTATUCTUUeCKOoi uHbOp-
Maluen.

A/B BbI60p 1OpTa, 1711 KOTOPOro GyIeT 0TO6PaskaThCst CTATUCTUKA.
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BepkyT-ET. PykoBoACTBO Mo 3KCnyaTaumm

21.5. CraTucTHKa: OWWMOKM KaapoB

7 A:100 - B:——— - 11:34
CTaTucTUka: ouwmBku Kagpos (A)
Rx
CRC o]
Runt ]
Jabber L]
CBpoc < > E

Puc. 21.5. Skpan «Cmamucmuka: owubKu Kadpoe»

CRC KonmuyecTBO MNPUHATBHIX MAKETOB, MMEIOIIMX HeNpaBUIbHYIO
KOHTPOJIBHYIO CyMMY.

Runt KonnuecTBo NPUHATHIX TAKETOB AAHHBIX IJIMHO MeHee 64 6aiiT
C IIPaBUJIbHOM KOHTPOJIbHOM CYMMOVA.

Jabber KonyuecTBo NpUHSITHIX TAKeTOB JaHHBIX pa3mepoMm 6osee 1518
6ajiT, UMeILIMX HelPaBUIbHYI0 KOHTPOIbHYIO CYMMY.

Cbpoc ( F1) C6poc craTucTnyeckoi nuGopmaumu.

@ )/ F2 / F3 TepekiioueHne MeXAY 3KpaHaMu CO CTATUCTUUYECKOI MHOOP-
Marluers.

A/B BbI60p mopTa, [J1st KOTOPOTo 6ymeT 0To6paskaThCst CTATUCTUKA.
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22. CoxpaHeHUe pe3ynbTaToB TEeCTOB U
CTaTUCTUKMU

MeH10 «Pe3ylbTaThl» CIYyKUT OJis1 TPOCMOTpa MHGOPMaLuy 0 COXPaHEHHBIX U3-
mMepeHusx ( F1 ), IJisl COXpaHeHUs pe3yabTaToB (B TOM UMcjie M CTATUCTUKU) U T1a-

paMeTpoB TecToB ( F2 ), a Takke IJs 3arpy3ku ( F3 ) wim ymanenus ( F4 ) coxpa-
HEHHBIX Pe3yJIbTaTOB U IapaMeTpPOB MU3MepeHUIA.

Ipumeuanue. HaspaHmne TecTa 0TOGpaskaeTcs B 3aro/ioBKe MeHIo «PesyibraTel». Hampumep,
IIpY COXpaHEeHNM/3arpy3Ke/yaameHuy pe3y/IbTaToB TeCTa «JX0-3aIpoc» B 3ar0JIOBKE MEHIO 0T06-
paskaeTcst HaAIuCh «Pe3ybTaThl (IX0-3aIpoC)».

(- A:;100 - B;——— - 13 35
Paaynetate (3xo—zanpoc)
WMA zanmck Bpema coxpaHeHWA
[l ip ——i——i———— ——i—i——
2 trace 16-10-2009 14:00:25
3 i i
4 cable ——i—i——— ——i i —
5 rfc 16-10-2009 14:00:49
6 ms 16-10-2009 14:00:51
7 test 16-10-2009 15:25:54
8 pJ 16-10-2009 14:00:55
9
10
WHdoprawyma CoxpaHuTe JarpysuTe Ypanute

Puc. 22.1. Menio «Pe3ynomamult»

st mpocMoTpa MoApo6HOI MHGOPMAIIMY O 3aITUCHU CTYKUT KIaBuiia - F

M  A:i00 - B:—— - 15:26

WHpopMauua o sanucK

A zanucu:  test
Epema coxpadenda: 16-10-2009 16:25:54

Hauano Konewy,
FFC-2544  1E-10-2003 14:03:35 16-10-2003 14:13:25
EERT 16-10-2009 14:14:24 16-10-2009 14115160
F.I 16-10-2009 14:16:06 16-10-2003 14:17:10
CTR 16-10-2003 14:17:37 16-10-2003 14:17:50
Tect kafienalB-10-2003 14:01:23 16-10-2003 14701733
e e e i e
Mapupyr  —-i--1 !

TCP kadeHT —-f--f-——- ——;——;—— --;--;____ [,

Puc. 22.2. MeHio «HHpopmayus o 3anucu»

63



BepkyT-ET. PykoBoACTBO Mo 3KCnyaTaumm

Ilyist coXpaHeHMs JaHHbIX CJIeAYeT:

1. BribpaTh HOMep, I10J KOTOPIM HEOOXOAVIMO COXPAaHUTh M3MepeHuUs.

. Haxatpb @

. BBecTu ums sanmcu.

. Haxatp @

. Haxxatp F2 («COXpaHUTDb»).

(S B NS I

IIns 3arpy3Ky COXPaHEHHBIX PE3YAbTATOB M3MEPEeHMI U MapaMeTpPOB TeCTOB Ciie-
IyeT:

1. BpIGpaTh HOMep 3aIMNCH.

2. HaxaTp F3 («3arpysmTb»).
JInsl yoaneHus: COXpaHE@HHbIX pe3y/IbTaTOB M3MepeHuit cienyerT:

1. Bei6paTb HOMeEp 3amycy, KOTOPYK HEOOXOAMMO YIaIUTh.
2. Haxxatp F4 («Y@aauTb»).

3. Haxxatp F3 («[a»).
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23. NMapameTpbl ceTn

Hacrtpoiika ceTeBbIx ImapameTpoB Ajisi TOPTOB A, B 1 LAN BbITIOIHSETCS B MEHIO
«3smepeHnsi»=-«IlapaMmeTpsl ceTU».

—  A:1000 - B:—— - 15:23

NapameTpw ceTH

LAN
DHCP Bkn
IP appec 192,168,222,187
Macka nogcetn 255,255.255.0
Wlawz 192,168.222,101
DNS 192.168.222.101

MPLS Bukn

A B LA

Puc. 23.1. Menio «[lapamempeol cemu»

ITpumeuanue. Tlop 3aro10BKOM MeHI0 «[IapaMeTpbl ceTH» pacnoIoXKeHa ITyCcTast CTPOKa, B KO-
TOPOJi BBIBOISITCS COOBIIEHMSI O COCTOSIHUM HacTpoiiku nopra LAN (cM. paspen 23.1).

Mopt Boi6op nopra (A, B uiu LAN) 11st HACTpOViKM.
ITpumeuanue. Ha BpeMs1 IIpMMeHeHMsI HacTpoeK nopra LAN Bce IyHKTBI
MeHIO «[lapameTpsl ceTu», KpoMe NyHKTa «IlopT», GiokupyroTcs. [lepexon,
K HaCTPOJKaM Jpyroro Iopra MM BBIXOA M3 MEHIO He BIIUSIeT Ha [IpYMeHe-
HMe HacCTpoeK.

DHCP Ipu BrIIOUEeHMM 3TOV GhyHKuMM IP-agpec mopTa, Macka roxaceTu, [P-agpec
uutio3a 1 IP-ampec y3ia, KOTopbiit copepkut 6asy DNS, 6yayT rpemocTas-
JeHbl TecTepy cepsepom DHCP aBTOMaTHuecku.

IP-appec IP-agpec nopTa.

Macka noacetu

Omnpepensiet, Kakast uacTh [P-aipeca, yKa3aHHOTO B MPebIAYIIEM ITyHKTE,
OTHOCHUTCSI K a[Jpecy CeTH, a Kakasi — K aipecy y3ja B CeTHU.

Lnto3 IP-agpec uunro3a.
DNS IP-ampec y3/ia ceTu, KOTOPbIi comepskuT 6a3y maHHbIx DNS.
MPLS BxitoueHye/BbIK/IIOYEHNE BOSMOXXHOCTY OTIIPaBKY MAKETOB C METKAMM 11

noptoB A u B (mist mopra LAN MPLS He nongepskusaetcst). [Ipu Bei6ope 3Ha-
yeHMsI «BbIK/I» MyHKT MeHI0 «I[lapameTpbl uHTEpdeiicoB»=-«MPLS» cTaHO-
BUTCSI HEIOCTYITHBIM /11 PeaKTPOBAHMS.
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BepkyT-ET. PykoBoACTBO Mo 3KCnyaTaumm

Ipumeuanue. IP-agpec 1ttosa u [P-ampec ysia ceTu, KOTOPbIi comepskuT 6a3y JaHHbix DNS,
3a/IaI0TCSI He3aBYCUMO /IS KAXKI,0TO MOpTa.

23.1. Hactpoika nopta LAN

[Tpu HacTpolike nmopra LAN B yCTOJ CTPOKe 1107, 3ar0JIOBKOM MeHI0 «ITapamMeTpsl
CeTU» MOTYT OTOOPAKAThCS CIeAyIolINe COOOIIeHNS :

1. «Mp€T HacTpoiika» — O3HAYaeT, YTO BBIMOIHSIETCS MOMNbITKA TPUMEHUTb HO-
BbI€ HACTPOIKM TTOPTA.

A:——— - B:——— - 17 21

MNapamMeTp WHTeppeRcoB
HaBT HacTpoiika...

LAN
CocTosinme Bkn
CropocTe HABTOCOIrA.
MAC appec ©00:21:CE:28:02:83

ABTOCOrnaceBaHue

MPLS

A B LAN

Puc. 23.2. CoobweHue «HM0ém Hacmpotika...»

2. «HeBanupgHbie ImapamMeTpbI» — OTO6pa)Ka€TC${ B (Jy4yae BBOJa HeleiCTBUTE/b-
HbIX 3HAUEHU CeTeBbIX ImapamMeTpoB.

Ai——— - Bi—— - 17 20

MNapameTpw ceTH
Hepaauanwe napametpsi!

LAN
DHCFP  Bukn
IP appec 192.168.222.187
Macka nogcetTH 255,255,.255.1
linws  192.168.222.101
DNS 192,168,222,101

HPLS Bukn

A B LA

Puc. 23.3. CoobujeHue «HesanudHsie napamemput!»

3. «Her orBerta. IIoBTOD...» — BBIBOLUTCS, KOra Ipy BrIoueHnu pyHKkuunu DHCP
BpeMs OXKMOaHUs OTBeTa Ha 3alpoC 3HaueHWJi CeTeBbIX IlapaMeTPOB IIPeBbI-
CUJIO SOIYCTUMYIO BeINUMHY.
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23. MapameTpbl ceTn

Ar——— - Bi—— - 17 20

MNapaMeTpw ceTH
Het oteeta. MNoetop...

LAN

DHCP  Bkn
IP appec 0.0.0.0
Macka nogcetm ©0,0.0.0
=z 0,0,0.0
DNS ©.0.0.0
MPLS Bukn
] B LA

Puc. 23.4. CoobujeHue «Hem omeema. ITosmop...»

B cryyae BO3HMKHOBEHMS OMIMOOK ITpy HacTpoiike mopta LAN Ha 9KpaH BbIBOASIT-
sl CIeyIonIyie COOOUIeH s :

1. «Ommbka HaCTPOWKM CETU» — OTOOPpasKaeTCsI ITPY MOTIBITKE TPUMEHUTD Hefeil-
CTBUTE/IbHbIE 3HAUeHMSI CeTeBbIX 1apaMeTpOB.

== Ar—— - B:——— - 17 20

Ouwnbka!
OwnBKa HAcTPOiKH ceTH

Puc. 23.5. CoobujerHue 06 owiubke

2. «OTCYTCTBYeT COeAMHEHMEe» — BBIBOOUTCS, KOT]a 3HAUEHMSI CETEBBIX ITapaMeT-
pOB He yrnanochk nomyuuTh o DHCP 3a craHZapTHOe BpeMst U3-3a OTCYTCTBUSI
Ha IOPTY COeIMHEHNSI.

== A:—— - B:—— - 17 20

Owrbka!
0TCYTCTBYET COCAHHEHHE

Puc. 23.6. Coobujerue 06 owiubke
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24. NapameTpbl UHTEpdeicoB

Hacrtpoiika mapameTpoB coeaviHeHus 1Jisi OopToB A, B 1 LAN BbINO/MHSIETCS B Me-
Hi0 «/3MepeHUsI»=-«IlapaMeTpbl MHTEPDEICOB.

[ A:—— - B:——— - 22:53

MNapamMeTps WMHTeppeRcos

LAN

CocTtoanme Bkn

CropocTe ABToCOr.

MAC agpec 00:21:CE:28:02:83
ABToCOr nacoBaHue

MPLS

Puc. 24.1. Mento «ITapamempst unmepeticos»

IIpumeuanue. ITop 3ar0IOBKOM MEHIO DAcIiONoOkeHa MycTas CTPOKa, B KOTOPOi BO BpeMst
npuMeHeHust HacTpoek noprta LAN BeiBogutcs coobiienne «VInET HacTpoiika...».

Mopt

Boi6op mopra (A, B miau LAN) /11 HacCTpOiKuL.

IIpumeuanue. Ha Bpems nmpumeHeHMs1 HacTpoek ropra LAN Bce
MyHKTBI MeHI0 «[TapameTpsl MHTepdeicoB», KpoMe MyHKTa «IlopT»,
60KMpytoTCs. [Tepexop K HACTPOKaM JPYroro MopTa W BbIXOT, U3
MeHIO He B/IMsIeT Ha pUMeHeHe HaCcTPOeK.

CocTosHue

BrIktoueHye/BKIOYEHNE TTIOPTA.
IIpumeuanue. BrIKTIOUEHME HEWCIIONb3YEMOTO TMOpPTa IO3BOJSIET
9KOHOMMUTH 3apsiyi 6aTapen.

CkopocTb

VcraHOBKA CKOPOCTY Iepefauy AaHHbIX. [Ipy BeiGOpe «ABTOCOM.»
CTaHOBUTCS AOCTYIIHBIM ITYHKT MEHIO «ABTOCOIVIaCOBaHME».
Ipumeuanue. B ciryuae ucnonb3oBanusi SFP-mopymneii ckopocTs Ie-
penavy JaHHBIX BCEra yCTaHaBIMBaeTcs paBHoit 1 ['6/c.

MAC appec

MAC-azpec nopta (A, B unu LAN), mapaMeTpbl KOTOPOTO HacTpau-
BalOTCS.

ITpumeuanue. [Ipy HaxxaTuM Ha kiasuury  F1 (3aBoACKOIM) B Kaue-
crBe MAC-ampeca nopcrasisieTcst 3aBogckoit MAC-ampec npu6opa,
yKa3aHHbI B MeHI0 «THpopMauusi» (cM. pasgen 25.3).

ABTOCOrNacoBaHue

Ilepexop B MeHI0 «ABTOCOITIaCOBaHMe» (CM. puc. 24.2).

VLAN

Iepexon B MeH0 «VLAN» (cM. puc. 6.5).

MPLS

ITepexon B MeHI0 «MPLS. UnTepdeiic A/B» (cM. pasgen 24.1).
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24. MapameTpbl UHTEPdEIicoB

[ A;——— - B:;—— - 22:53

ABTOCOrnacoBaHue

1000 M
100 Bkn
1¢ Bkn

BEwrin Brn

Puc. 24.2. MeHio «ABmocoznacosaHue»

[y yCTAaHOBKYM COEOMHEHUS C TECTMPYEMBIM 060PYIOBaHMEM B PEKMME aBTOCO-
I7IaCOBaHMUsST HEOOXOAMMO BbIGPATh MPENNOUYNTaEMbIE CKOPOCTY COEAVHEHUS C TIO-
MOUIBIO KIaBUII F1 U F2 .

CoenuHeHMe GymeT yCTAaHOBJIEHO TOJBLKO B TOM C/Ty4ae, ey Ha MPOTUBOIIONOK-
HOM KOHIIe TaKKe UCII0/Ib3yeTCs aBTOCOITIacoBaHMe, ¥ KaK MMHMMYM OJIHA MTpeAIio-
yuTaemas CKopocTb coBnazaet. CoequHeHNe YCTaHABIMBAETCS Ha MPeIoYUTae MOt
CKOPOCTH, MAaKCUMAaJIbHOJ [IJ1s1 060X YCTPOMCTB.

24.1. HacTtpoika MPLS

0 A —— - B:—— - 08 46

MPLS. WHTeppenc A

Nprén

Anpec LSRY 100,100,100,100

Merka COS 5 TTL
Crex Ha nepenaqy: 40000 O 1 128
Mogcers: 20,20,20,20/255,255,255,0

MeTki Ha mpuem: | 20000
MeurmmaTe MULL: Bekn

Puc. 24.3. Menio «<MPLS. Humepdaetic A»

Mepenava Ilepexop B meHIo «[lepemgaua» (cMm. puc. 24.4).

Mpuém Iepexon B MeHIo0 «IIpaBuiia mpuéma» (CM. puc. 24.6).
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BepkyT-ET. PykoBoACTBO Mo 3KCnyaTaumm

Takske Ha 9KpaHe oToOpaskaroTcsl mapamerpbl MPLS, 3amaHHbie B MeHIo0 «[IpaBuia
npuémar u «Ilepegava».

— A3 1000 - Bi——— - 15:31

Nepepava
[l BeP 192,168.1,1

MNpaeuno  Bkn
IP neoacetn 192.168.1.0
Macka nogcetTH 255,255,255,0
Ctek MeTOK

Puc. 24.4. Mentio «Ilepedaua»

Anpec LSR [P-agpec mHTEpdelica MapuUIpyTU3aTOPa, OCYIIECTBIISIIOLIETO
KOMMYTAIIMIO [0 MeTKaM, K KOTOPOMY ITOJIK/TIOU€eH pu6op.

Mpasuno BriIroyeHue/BbIKITIOUEHE [TPaBI/Ia Ha OTIIPABKY MTAKeTOB B ITOJ-
CeTbh, TapaMeTPbl KOTOPOI1 3aIAH0TCST HYIKE.

IP noaceTn IP-anmpec noxceTu.

Macka nogcetu Macka rogceTu.

Crek MeTOK Iepexon B MeHI0 «CTeK METOK» (CM. puC. 24.5).

— A:1000 - B:—— - 15:28

Ctek meTOK

2
Metka 1000
MPLS COS5 ©
TTL 128
MeTtka 20000
MPLS COS5 ©
TTL 128
MeTka ©
MPLS CO5 ©
TTL 128

Brikn 1 2 3

Puc. 24.5. Meniwo «Cmexk mMemox»

Yucno meTok Br160p KonmuuecTBa MeTOK (OT 1 10 3), KOTOpoe 6yzeT nobaBieHo
B IIepefaBaeMblii ITaKkeT.

70



24. MapameTpbl UHTEPdEIicoB

MeTka 3HaueHMe MeTKM.

MPLS COS Kracc ob6cmyskuBaHms rmakeTa.

TTL Bpemsi >k13HM MakeTa ¢ METKOIA.

-  A:1000 - By—— - 15:37

MNpaeuna npueMa

Kon—Bo MeTok JUESEE]
o]

MeTka 1
Hetka 2 0
Metka 3 ©

Buikn 1 2 3

Puc. 24.6. Menio «[Ipasuna npuéma»

Kon-Bo MeTok BbI60p Ko/imyeCTBa METOK B IIPMHMMAaeMbIX ITaKeTax.

MeTtka 1, MeTka 2, MeTka 3 3HayeHue MeTKM.
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25. HacTtpoiku npuéopa

25.1. Hactpotika gucnnes

[ pz——— - B3;——— - 22:52

lucnneld v np.
W 20 x
Aprocte 28 %
3eyk knaBvuw Bkn

LCD aeToBekn  Boikn
ABTOBBIKMMeHWe Buikn

Puc. 25.1. Menio «/Jucnneii u np.»

SIpKOCTb UHAMK.

Vi3meHeHMe SIPKOCTY CBETOIMOIOB.

SipkocTb

N3meHeHne SIPKOCTU ITOACBETKM 3KpaHa.

3BYK KNaBuLL

BritoueHme/BbIKIIOUEHYE 3BYKa Ha’KaTu KJIaBUII.

LCD aBToBbIK.

B mone MOXHO 3a/aBaTh CJIeAyIOL[Me 3HAUEHMS] aBTOMAaTUYeCKO-
ro BbIK/IIOUeHMs nopcBeTku: Boiki, 20 ¢, 40 c, 60 c; nns yBenuue-
HUSI BpeMeHM aBTOHOMHOJI pa6GOThI ClIeyeT BbIOPATh MUHMMAIbHOE
3HAYeHMe.

ABTOBbIK/IIOYEHUE

B mone MOKHO 3a/iaBaTh ClefylollMe 3HaUeHNs] aBTOMaTN4eCKOTro
BBIK/TIOUeHMs npubopa: Beiki, 1, 5, 10 MUHYT.
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25. Hactpoitku npubopa

25.2. OCHOBHbIE€ HAaCTPOMKH

D
-
I
|
1
1
=]
P
I
|
|
1

22:54

OCHOBHBlEé HACTPOMKKU

RUS

flata 14-08-2015
Bpema 22:54:05

ENG RUS

Puc. 25.2. MeHio «OCHOBHble HACMPOTIKU»

A3bIK Bri6op s13biKa MHTEpdesica.
[ata BBog mu BbIGOD TEKYIIE AaThl.
Bpems BBopg mu BbIGOD TEKYIErOo BpEMEHU.

25.3. Undopmauusa

[ Ar——— - B:—— - 22:52

WHpopmauma
HOSTNAME  etn
PROGRAM v.0.4,.8-6
LINUX  +.3.18.0-mtk—0.0.3+
FPGA v.0.0,1-6
HW  v.6.1
S5/N 8888
MAC A 00:21:CE:08:00:01
MAC B 00:21:CE:08:00:02
MAC LAN ©0:21:CE:12:AF:94

(c) MeTpoTek

NHbopHayHa Bpena

Puc. 25.3. dxkpan «HHpopmayus»

HOSTNAME Vms ycTpoiicTBa.
PROGRAM Bepcusg I10.
LINUX Bepcus sapa Linux.
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FPGA Bepcusa mukpokoga FPGA.

HW AnmnapaTrHas Bepcusl.

S/N CepuitHbIit HOMeD.

MAC A MAC aapec nopra A.

MAC B MAC appec nopra B.

MAC LAN MAC appec mopta LAN.

Bpemsi ( F2 ) Tepexon K 5KpaHy «Bpemst paboTbi» (cM. pasgen 25.4).

25.4. Bpems pa6oThbl

[ n:ico - Bi——— - 11 59

Bpema patoTh

Teryyee 01:34:33

Whdoprauma Bpema

Puc. 25.4. Oxpan «Bpems paGombl»

Tekywwee Bpemst paboThI Tpu6GOpa OT MOCTeAHEr0 BKIIOUEHYS 0 HACTOSIILETO
MOMeEHTa.
MHdopmauums ( F1 ) IMepexop k akpany «HbOpManms» (cMm. pasgen 25.3).
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25. Hactpoitku npubopa

25.5. Uudopmauua o6 SFP

G —

- Bi—— - 17:18

WHpopmauma

o SFP-mogyne (A)

Ext, identifier
two-wire interface [D
Connector :
Encoding H
Eit rate nominal
Length SH-km
Length SH-100m

¢+ GBIC/SFP function iz defined by

only
LC
8B/10R

¢+ 1300 HBits/s

10 kn
10000

Vendor
Yendor PN

'endor SN
Date code

Yendor QUL

OPTOUAY

SP5-7111G
0O 0E Fr
073401530
¢ 07, 08,21

SFF-8472 compliance ; Functionality not included

]

]

Puc. 25.5. dxpan «HUHpopmayus o SFP-modyne»

Ha skpaHe oTo6paskaioTcs oapo6HbIe cBefeHst 06 SFP-moyiie: Ipou3BOIUTEb,
MOZEJTb, TIOAIEPKMBAEMbIN PEKMM ITepefayuy JaHHbIX U T.J. J[J1s1 TPOKPYTKM MHGOP-

Mal}y B OKHe UCITO/Ib3YIOTCS KJIaBUIIN "
IMocsie MOAKIIOUEHST MOAYJIS MHGOPMALIMIO Ha 9KpaHe CyienyeT OGHOBUTH, BbI-
6paB MOpPT, K KOTOPOMY OH IOACOeAHEH — F1  (TopT A) wiu  F2  (TIopT B).

25.6. AKKymynsitop

=

77777 - By—— - 22:51

AKKYMYMATOR

Temnepatypa 26 °C
Hanpaxenne 10420 mB

Tok —421 WA
EMkocTe 407/2118 mAu

Puc. 25.6. SxpaH «AKKymynamop»

Ha skpane oTo6pakaeTcst MHGOpMAaIys O COCTOSTHUM aKKYMYJ/ISITOpa: TEMITepaTy-
pa (°C), Hanipspkenue (MB), TOK (MA), TeKylas,/MakCMMaabHast EMKOCTD (MAY).
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26. Mpodpunu

B nipu6ope BepkyT-ET MOKHO cO3/1aBaTh MPOQMIM HACTPOEK, UTO ITO3BOJISIET OBICT-
PO BBIMOJHSATH HACTPOIMKY OCHOBHBIX TECTOB M CETEBBIX MHTEP(DEICOB IIpM IIPOBeIe-
HUM TECTUPOBAHMS.

M1 A:1000 - B:——— - 13:50

Mpopunm
WMA npopuna  Bpema coxpaHeHus
HEN profile-1 13-04-2010 12:01:16

COWNN®OAWNE

[y

CompaHiTe JarpysuTe Ynante

Puc. 26.1. Meniw «IIpogunu»

ITpodnib HACTPOEK BKITIOUAET B Ce6s:

— HaCTPO¥KM TOTIOJIOT M1, 3aT0JIOBKOB 1 pa3MepoB KaapoB s TecToB RFC 2544,
Y.1564, BERT, makeTHbI IKUTTEDP, TECTOBBIN MOTOK, a TAKKE MHIAUBUIYAIb-
Hble HACTPOVIKM JJIS1 KaXKIOTO U3 3TUX TECTOB.

— HACTPOVKM ceTeBbIX MHTeP(dEIicoB.
HacTpoiiky IP-ytunut: sxo-3anpoc, mapuipyT, TCP-kineHT.
st co3panust Mpoduiis HACTPOeK HEOOXOAVIMO BbITIOTHUTD JKelaeMble HaCTPO-

KM, TepeiiTy B MeHIo «[Ipoduan» 1 HaskaTh Ha KiaBuiry F2  («CoxXpaHUTb»). [Ist
3arpy3Ku COXpPaHEHHOTO MPOMWIIS UCIIONb3YeTCs KaBuia F3 («3arpy3suThby»).
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27. MpoToKonnpoBaHUe COObITUMN

CucreMa MPOTOKOIMPOBaHMsI COGBITHIT 06ecTieunBaeT BbIBO, COOBIIEHMI O MPo-
MU30IIeqIIX COOBITUSIX B MeHI0 «bepkyT-ET. HacTpoiiku» = «Jlor», a Takke B KOHCOJTb-
HbI/ TepMMUHAJT TPY TIOAKIIOUEHNY K Tpubopy yepes USB-uHTepdeiic ¥ Ipu yaanéH-
HOM y1mpaByieHuu 1o rnporoxony TELNET.

K mpoTokonmpyeMbIM COOBITUSIM OTHOCSITCS :

— 3amycK/TIpepbiBaHMe TeCTa;

— BKJIIOUEHMe/BBIKIIOUeHMe pexkuma «Lnerd»;

— M3MeHeHMe COCTOSIHUSI COeIVIHeHNS;

— WCIIONMIb30BaHMe Mpubopa Ijisl yIAIEHHOTO TECTUPOBAHUS;
— BKJIIOUEHME/BBIK/IOUEHMEe MPU6opa;

— HU3KUI 3apsiy 6aTapen.

B c1yuae BO3HMKHOBEHMSI OHOTO U3 MePeUulCIeHHbIX BbIIIE COObITHUIT B KOHCOJb-
HbI/ TepMIMHaJ/MeHI0 «/lor» 6yIeT BhIBeIEeHO COOOIeHe BIIa:

<paTa> <ppema> <OTnpaBUTENb> <coobueHne>

Hanpumep, nipu BriIoueHun peskuma «Illneiid» 2-ro ypoBHs Ha mopTty B B KOH-
COJTBHBIN TepMUHaJ GyIeT BbIBEIEHO COObIIeHMe:

[2009-10-05) 06 :33:31|[Port B

| JlaTa BpeMA | OTHpPABHTENE | coobuUIEHHE

loopback layer 2 on

Puc. 27.1. CoobujeHue o éxoueHuu pexcuma «lnetigh»

ITo yMOUaHUIO BBIBOA, cooO1ieHNit yepe3 USB-unTepdeiic 1 mo mporokony TELNET
OTK/IIOUYEH. BpIBOZ, COOBIIEHIMIT MOSKHO BK/IIOUMTh/OTK/IIOUNTD C [IOMOILIbI0 KOMaHIbI
YAAIE€HHOTO yIpaBieHus Log on/off.
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BepkyT-ET. PykoBoACTBO Mo 3KCnyaTaumm

L1 A:100 - By ——— - 11:24

Ner

2009-11-29 11302312 BERcut-ET: pawer on
2003-11-23 11:02:33 Port A: link up
2003-11-29 11311738 Port A: link down
2003-11-29 11323147 Port A link up

OumcTIHTE Peaynctatu

Puc. 27.2. Menio «JIoz»

KnaBuma  F1 («OUUCTUTB») CTYSKUT AJISI OUUCTKU comepskumoro 6ydepa. [Tpu Ha-

>KaTuUM Ha KJIaBuIly  F4  («Pe3ynbTaTbl») OCYILECTBIISIETCS IePeXo/ B MeHI0 «Pe3yib-
TaThI» IJISI COXpPaHEeHMsI COOOIIEeHMIT O IPOM30IIeqIINX COObITHSIX. COOOIIEHNS TAKKE
COXPAHSIIOTCSI IPU COXPAHEHUM PE3Y/IbTATOB U HACTPOEK J100020 TeCTa.
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28. CMHXpOHM3aLMUA BPpEMEHU

Ilna cuHXpoHusauuyu Bpemeny’ B npu6ope BepkyT-ET ucCIoAb3yeTcss IPOTOKON
PTPv2, peann3oBaHHbIi B COOTBETCTBMUM cO cTaHmapToM IEEE 1588. OyHKIMs CUH-
XPOHM3AIMY 03BOJISIeT BBIMNOMHATD MU3MepeHue 3aJepskku 1o MeTonuke RFC 2544,
a TakKe aHaJIM3 1o peKoMeHaanyu Y.1564 rpy TeCTUpOBaHUYM aCMMMETPUYHBIX Ka-
HaJIOB.

EZd  A:1000F LB2 B:———— - 16 22

CMHXPOHMBBL[MH BpemMeHH1

HeT
MopT A
WHrkancynsums  UDP
IP mactepa ©0.0.0.0¢
Pexmm EZE
floMen ©Q

WHpopMauma

Her la

Puc. 28.1. MeHio «CuHXpoHU3ayus pemeHu»

Mopt Bri6op PTP-mopra: mopt A wiu B npu6opa.
ITIpumeuanue. B cnyuae, korma aHaanus nposoautcs rpu 100 % Ha-
Ipy3Ke, He peKOMeHZYeTCsl BbIOMPATh IJIS1 CUHXPOHM3ALUMHU TOT 3Ke
IIOPT, KOTOPBII UCTIONb3YeTCsl IJ1s1 TeCTUPOBaHMS, T.K. 3TO MOXKET
IIPpUBECTU K IIOTepe CMHXPOHMU3alUN.

Mukancynaums BbIGOp Tuna nHKancysiuyy: UDP v Ethernet.

IP mMacTepa IP-agpec cepBepa TOYHOTO BpeMeHMU.

Pexum Boi60op pesknma pa6oTsl mpotokosna PTPv2: E2E wim P2P.
[omeH HOMeDp JOMeHa.

NHdopmauus repexo;, B MeHio «VIHGopMarms».

TToce BBITTOMTHEHNMS BCEX HACTPOEK U Iepexoia B MeHIo «THbopmalysi» Ha 9KpaHe
oTo6pasuTcs coobuieHne «OkugaHMe CMHXPOHM3aLMI», KOTOPOe 03HAYAET, UTO MPU-
60D TbITAETCS BBITIOTHUTD CUHXPOHMU3ALMIO CUCTEMHOTO BPEMEHM C CEPBEPOM TOY-

! (DyHKLLMﬂ HEe BXOAMT B 6330Byl'0 KOHqJMI'ypaLLMIO, A0CTYyNHa Npu AONONHUTENbHOM 3aKa3e onuuu.
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HOTO BpeMeHU. B ciryuae yCIenrHoi CMHXPOHM3AY Ha 9KpaH OyaeT BbIBeJeHa MH-
dbopMmanus 0 HacTpoiikax cepBepa TOUYHOro BpeMenu (MacTep) 1 OCHOBHOTO cepBepa
(I'pangmacrep).

1l A:1000 - B:——— - 18:50

CMHXpOHMEaLlMFl BpeMaHH

MacTtep: 00:18:63:Ff:fe:00:bl: d
CreuneHne : —0. 000000056 sec
3apepxka: 00,000001072 sec

IpaHgmMacTep

ID: 00:18:683:FFf:fe:00:bl1:7d
MproputeT—1:128 MNpuoputeT—-2:128
HoTounnk : BCTROSHHHA OCUMNANATOR

Puc. 28.2. HHpopmayus 0 CUHXPOHU3AYUU 8peMEHU
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29. YnpaBneHue onumamu

Omnuysmu aBisiioTcst GyHKuuy npuéopa BepkyT-ET, moCTymHbIe PU OOTOTHM-
TeJIbHOM 3aKase. [IJist akTUBaIMM OTIMIA K/TI0Y, CTeHEPYPOBAHHBIN [IJI YKa3aHHOTO
cepuitHOro HoMepa Iprubopa, HeOOXOAMMO BBECTM HEITOCPENCTBEHHO B Mpubope B
MeHI0 «Orum».

Onuus Onucanue

ETIP Iuarnocruka ceteit TCP/IP (MmapuipyTusanusi, LOCTYIIHOCTb y3710B, DNS)

ETWEB TectupoBanyue HTTP-coequuenuii (tTpebyet omiyy ETIP)

ETJT M3mepeHMe MakeTHOTO AXKUTTepa

ETRC VnanénHoe ympasieHue mnpubopom mno mporokony TELNET wu uepes
WWW-unrepdeiic

ETMM TecTupoBaHue 1o pekoMeHmauuu Y.1564

ETMPLS MMonmepskka MPLS

ETAT AcuMMeTpuYHOe TeCTUPOBaHue

ET2P IMopmepskka OBYX [epefaTunuKoB

ETPTP CUHXpOHM3aLMs BpeMeHU
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A. CnpaBoYHble Tabnuubl

Tabnuuya A.1. ITpuopumemst u munst mpaguka

3HaueHne

Omnmcanue

1

Background

0 (Default)

Best Effort

2

Excellent Effort

Critical Applications

Video

Voice

Internetwork Control

N | oo W | W

Network Control

Tumns! Tpaduka Network Control u Internetwork Control 3apesepBupoBaHbl Jjist
COO0O0IIeHNH yIIpaBieHusT ceTbio. [IpMOpUTETHI 4 U 5 MOTYT UCIIOIb30BAaThCS IJISI 0CO-
60 YYBCTBMUTEJILHOTO K 3a[epskKaM Tpaduka, TakKoro, Kak BUAEO WK pedb. IIpuo-
puTeTsl Tpaduka ¢ 3 o 1 mpegHa3HAYEHBI AJI PA3TNIHBIX 331U — OT MOTOKOBBIX
nipwitoxkeHuit o FTP-Tpadumka, crmocOGHOTO CITPaBUThHCS C BO3MOXKHBIMM ITOTEPSIMU.
Kiacc 0 pesepBupyeTcs 1jisi «MakKCMMAaIbHO Jy4lleii» JOCTaBKU U TPUCBAMBAETCS B
TeX CIydJasix, Koraa He crenuGuumupoBaH HUKAKO IPYToii Kiac.

Tabnuuya A.2. 3naueHus nons Precedence

3HaueHue Omicanue IIpumevaHue

0 Routine OOGBIYHBIIT TPUOPUTET

1 Priority IIpenmnouTuTeNnbHbI IPUOPUTET
2 Immediate HeMepJieHHBI IpUOPUTET

3 Flash CpOYHbII TPUOPUTET

4 Flash Override DKCTPEHHbII TPUOPUTET

5 CRITIC/ECP KpuTudeckuit mpuopuTeT

6 Internetwork Control MexceTeBoe ynpaBjieHue

7 Network Control CereBoe yIipaBiieHe
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A. CnpaBoyHble Tabauubl

Tabnuuya A.3. 3nauerus nons ToS

3HaueHNne Omnmcanue IIpumeuyaHue

MUHMMU3MPOBATh 33JEPXKKy. cronb3yercsi, Korma
BpeMsI JOCTaBKY ITaKeTa C ICXOLHOTO CETeBOr0 YCTPOt-
CTBa /10 afpecara (BpeMst OKMaHmMs1) Haubonee BaXXHO
U IOJDKHO GbITh MMHMMAIbHBIM.

1000 Minimize delay

MakcumanbHasi IPOITYCKHAst CIIOCOGHOCTh. YKa3bIBaeT,
0100 Maximize throughput YTO MAaKeT JO/KEeH ObITh IepeHarpasieH yepes KaHas
C MaKCMMAJIbHOJ IIPOITYCKHOV CITOCOGHOCTBIO.

MakcuManbHass HaOE&KHOCTb. Vcronmb3yeTcs, Koraa
0010 Maximize reliability B&XKHO VIMETb yYBePEHHOCTb, YTO JaHHbIE NOCTUTHYT
azmpecara 6e3 IIOBTOPHOJ Iepeaym.

MuUHMMU3UPOBATh CTOMMOCTb. lcronb3yeTcs, Koraa

0001 Minimize monetary cost HEOOXOAMMO MUHMMMU3UPOBATh CTOMMOCTD Iepenaun
JaHHbIX.
0000 All normal OGbIYHOE 06CTyKMBaHKe. B 3TOM CiTy4yae MapuIpyTH3a-

LM TTaKkeTa OTHAETCS HAa YCMOTpPEeHMe IpoBaiimepa.

Ta6nuya A.4. Knacc obcnyxcusarus mpaguka u 3Hauerue nons DSCP

Kiacc Tpadpuka 3uauenmne mosss DSCP
Default 000 000
AF11 001010
AF12 001 100
AF13 001110
AF21 010010
AF22 010100
AF23 010110
AF31 011010
AF32 011100
AF33 011110
AF41 100010
AF42 100 100
AF43 100110
EF 101110

Kaxxmomy kimaccy o6cTyskMBaHMsT TpadyuKa CTaBUTCSI B COOTBETCTBIUE OIpPEAEEH-
Hoe 3HaueHue ot DSCP. B Tabnuile npuBeneHbl peKOMeHyeMble 3HAUEeHMSI B CO-
oTBeTcTBUM ¢ MeToamukamy RFC 2597 [11] u RFC 2598 [12].

Default — «HerapaHTupoBaHHas nmepemaya». TpaduKy JaHHOTO Kaacca 0OCTyKI-
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BaHMSI BBIIESIOTCS CETEBBIE PECYPChI, OCTABIIECS CBOOOIHBIMY ITPU ITepefave Tpa-
(uxa gpyrux K1accos.

AF (Assured Forwarding) — «rapaHTupoBaHHas repenauar. Vicrmonb3yeTcs 41si 10-
craBku Tpadmka 6onpmmHCcTBa TCP-IpmioskeHnit ¢ MpUMeHeHeM YeThIPEX He3a-
BucUMBbIX AF-KinaccoB. BHyTpu Kaskzmoro kinacca IP-nmaketaMm MoskeT ObITh Ha3HaUeHa
OJTHA U3 TPEX IUCIUTIIMH OTOPACHIBAHMS ITAKETA JAHHBIX (CM. MeToauKy RFC 2597 [11]).

EF (Expedited Forwarding) — «HeMe[ieHHas! epenayar. [[puMeHsieTcs AJis1 06-
Cy>kuBaHMS TpadMKa, IyBCTBUTEIBHOTO K 3a[]ePKKaM ¥ TPeOYIONero MyHMMab-
HOT'O IXUTTepa, TaKOoro, Kak Buzeo win peus (Voice over IP — VoIP).

Tabnuuya A.5. 3nauerue noas ECN

3HauyeHMe Onmncanme

00 Not-ECT (Not-ECN-Capable Transport) — motok, He nopepsxkuatomuit ECN.

01 ECT (1) (ECN-Capable Transport) — noTtok, nogaepxxusatomiyiit ECN.

10 ECT (0) (ECN-Capable Transport) — notok, nogzaepsxkusawomuit ECN. TpakryeTcs

MapupyTusaTopaMu Tak xe, kak u ECT (1).

11 CE (Congestion Experienced) — noaTBepXaéHHas IieperpysKa.

ECN (Explicit Congestion Notification) — «IBHOe yBeIOMIIEHME O TIEPErPy;KEHHO-
CTU». YCTAaHOBKA OUT JAHHOTO IOJIS1 aeT BO3MOXKHOCTb MapuUIpyTHU3aTOpaM y3HATDb O
BO3HMKHOBEHUY [TePerpy>KeHHOCTY Ha IyTH CJIef0BaHMS JAHHBIX K 3aJlaHHOMY Y3JTy
cetu 6e3 oTOGpachIBaHKS MTAKETA.

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

Ta6nuya A.6. Homepa nopmoe npomokona TCP/IP

Homep nopra (IIpoToKoi) Onmcanue
21 (FTP) MIPOTOKON Nepefaun Gaiion

6€e30IacHbIi1 MPOTOKOM IJIs1 YOAIEHHOTO YIIPaBIeHNs U mepe-
22 (SSH) "

nauu daitnos
23 (TELNET) MPOTOKOJ IJ1s AOCTYTIA K YAaJIEHHOMY CETeBOMY YCTPOICTBY
25 (SMTP) IIPOTOKOJI [Tepeiauyt 37IeKTPOHHOI ITOYThI
80 (HTTP(WWW)) MIPOTOKOJ, UCIIOb3yeMblit BeO-6pay3epamu 1 Be6-cepBepaMu

[uist iepeaun daiion

161 (SNMP) MIPOTOKOJ /15 YIIpaBJIeHMsI CeTeBbIMY YCTPOCTBaMM
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B. CrpykTtypa Ethernet-kappa

Destination MAC Address

Source MAC Address

Length/Type

Frame Check Sequence

Puc. B.1. Cmpykmypa Ethernet-kadpa

Destination MAC Address — MAC-aapec nonyuatess. [Tosne gjHoi 6 6aiiT, co-
IepXKUT afpec y3ja ceTu, KOTOpOMY ITpefHa3HayeH Kajp.

Source MAC Address — MAC-aapec ormpasutens. [Toje njvHOI 6 6aiiT, comep-
SKUT afipec OTIIpaBUTeNs Kaapa.

Length/Type — [nyuuHa/Tur. Ilone comepkut 16-6MTOBOE 1e10€e YMUCIO U IPUHU-
MaeT OfHO M3 IBYX 3HAUEHMIL:

— eQIu YMCIIO, 3aMCaHHOe B 3TOM I10J1e, MeHblile uau paBHo 1500, To moje mpu-
HuMaeT 3HaueHue Length (yimHa) 1 onpepensieT LAMHY [0S JaHHBIX;

— eCIu 3HaYeHue, 3alyucaHHOe B 3TOM I10jie, 60Jblie uau paBHO 1536, TO mosne
npuHuMaet 3HaueHue Type (Tuir) 1 ykasbiBaeT TUII UCIIO/Ib3YeMOTrO IIPOTO-
KoJna.

Data — mosie JaHHBIX, MOKET COAEpsKaThb OT 46 wiu 42 (B ciay4yae, KOraa Kaap Co-
nepxkut VLAN-meTKy) 1o 1500 Gaitt.

Pad — Padding (mone sanonHenus). Eiv moie JaHHBIX MMEET IJIMHY MeHee 46
6aifT, TO KaJp JOTIOMHSIETCS MOJIEM 3aIOTHEHMSI 0 MMHMMAaIbHO BO3MOKHOTO 3Ha-
yeHUs1 — 64 Gaiir.

Frame Check Sequence — KonTtposnbHas cymma. [Tose coctouT us 4 6aiit, comep-
SKaIMX KOHTPOIbHYIO CYMMY.
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BepkyT-ET. PykoBoACTBO Mo 3KCnyaTaumm

Destination MAC Address

Source MAC Address

Tag Protocol Identifier

Tag Control Information —>| Priority | CF1 | VLANID |

Length/Type

Frame Check Sequence

Puc. B.2. Cmpykmypa Ethernet-kadpa, codepxcawezo VLAN-memky

Tag Protocol Identifier — meTka «/meHTMHUKATOP MPOTOKOJA». 16 OUT, KOTOpbIE
OIpeessIIoT MPUHAMJIEKHOCTD Kaapa K crangapty 802.1Q [1].

Tag Control Information — Vndbopmanust nys ynpasiaeHus: metkoit. TCI cogep-
SKUT TPU OIS

— Priority — User (VLAN) Priority. Tpu 6uta, KOTOpbIe copepkat MHGOpMAINIO
0 IpMOpUTETE Kaapa (BO3MOKHO BOCeMb 3HaUeHuit mpuopureTa([1])).

— CFI — Canonical Format Indicator (MEguKaTOp KaHOHMYecKoro ¢popmara). Of-
HOOUTOBBIN (p1ar, KOTOPHINE BCErTa paBeH HYIO AJig Kaapos Ethernet.

— VLAN ID — VLAN Identifier (VID). 12-6utHblit unentTudurarop VLAN, xo-
TOopbIit onpenenéH B crangapte 802.1Q [1]. OgHo3HauHO omnpenensiet VLAN,
KOTODOJi IPUHALIEXNT Kaap.
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