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1. BeepeHue

HacTtosiiiee pyKOBOACTBO COAEPKUT ONMCAaHME MYHKTOB MEHIO TecTepa-aHajau3aTopa
cereit Ethernet BepkyT-ET. [omomHutenbHasi MHboOpManys o6 YCTPOWCTBe MpuBeneHa
B PYKOBOJICTBAX, BXOASIINX B KOMIUIEKT ITOCTaBKMA:

— «Tectep-anamm3atop ceteit Ethernet bepkyT-ET. Kparkoe  pyKoOBOACTBO
T10 3KCIUTyaTauyum»

— «Tecrep-ananusatop cereit Ethernet bepkyT-ET. PyKOBOACTBO IO TECTUPOBAHMIO»

— «Tecrep-ananusatop ceteit Ethernet BepkyT-ET. PykoBOACTBO MO KOMaHIaM
YOQJIEHHOTO YITPaBIEHUS»

Ipumeuanue. Tlepen HauasoM pabOThI C MPMOOPOM PEKOMEHIYETCS M3YIMTh KpaTKoe
PYKOBO/ICTBO IT10 3KCILTyaTallMM.



2. CTpyKTypa rnaBHOro MeHto

['MmaBHOE MeHIO IpuOOpa COCTOUT M3 TPEX MOAMEHIO (Iajiee — MEHI0), MepeK/IIUYeHe

MeXIy KOTOPBIMM OCYLIeCTBJASIeTCSl MpM HaxaTuyM Ha kKiaapumm |+ (Hactpoiikn),

F

F2 (MucTpymentsl), ° (M3mepeHwus).

1. Mento «bepkyT-ET. HacTpoiiku».

i Ar1000 - Br— - 15:28

BepkyTt-ET
HacTporkK

MapameTpr ceTwH

MNapameTpy WMHTeppenCcoB
HcTaHoBKKM npubopa

Mpogunm
Nor

HacTpofky  MHCTpUMeHTH  MamepeHuA

PucyHok 2.1. MeHto «bepkym-ET. Hacmpoliku»

2. MeHnrto «bepkyT-ET. IHCTpyMeHTbI».
E® A:1000 - B:——— - 10:29

BepkyTt-ET
HMHCTpYHMeHTH

IPF HucTpyMeHTH

MNepexeat ARP
TecTt kabenn
lnemdp
TpaHanT
LACPF MoHuTOR
KoHpur, Smart SFP

HacTpofky  MHCTpUMeHTH  MamepeHuA

PucyHok 2.2. Merto «bepkym-ET. UHcmpymeHmbi»



3. MeHio «bepkyT-ET. i3mepeHus ».

EaE A:1000 - B:1000 - 08:37

Bepryt—ET
HamepeHun

¥.1564
BERT
MakeTHHA axXMTTER
TecToBEH NOTOK
TecToBRE paHHRE
TecT BpeMeHH
CrtaTncTmka
HapyweHue obcayxrBaHK1A

HacTpofkk  WMHoTpymeHTH  MamepeHuA

PucyHok 2.3. Merto «bepkym-ET. U3mepeHus»



3. CTpoka craryca

gy A:1000 - B:——— - 16:21
|

PucyHok 3.1. Cmpoka cmamyca

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

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

— CKOpPOCThb coeauHeHus1 Ijis roprta A (Hampumep, «A:1000» o3HavaeT, YTO CKOPOCThb
coctasisger 1000 MouTt/c);

Ipumeuanue. ITlpu nopkmoueHur SFP-momynsi 1BeT HaANMUCUM M3MEHUTCS C 0Oenoro
Ha >XEITBIN.

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

— CKOpOCTb COeIMHeHMs s rnopra B;

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

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

— TeKyliee BpeMs CYTOK.

! Tlonpob6Hast uHdopMalus mnpeacTaBieHa B 6porrope «Tectep-aHanusatop cereii Ethernet Bepkyr-ET.
PykoBOACTBO MO TECTUPOBAHUIO.
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4. A6bpeBuaTypbl TECTOB

IIpoBoayiMbIe TECThI 0603HAYAIOTCS B CTPOKeE cTaryca (CM. pa3aen 3) abopeBuaTypamu:

THR (throughput)

AHanu3 MpoIrycKHOV CIIOCOOHOCTHU

LAT (latency)

AHanus 3agepxkKu

BTB (back-to-back)

AHanus npenenbHOI HAarpy3Ku

FRL (frame loss)

AHanu3 ypoBHSI ITOTEPb KaIPOB

LB1 (loopback layer 1)

[lIneitd Ha pusMyeckom (IIepBOM) YPOBHE

LB2 (loopback layer 2)

[lnerid Ha KaHATBHOM (BTOPOM) YPOBHE

LB3 (loopback layer 3)

[llnesid Ha ceTeBOM (TPETbEM) YPOBHE

LB4 (loopback layer 4)

[[Ineiid Ha TpaHCIIOPTHOM (UETBEPTOM) YPOBHE

BER (bit error rate test)

Omnpenenenye Ko3hduiieHTa 6MTOBBIX OIMOOK

PJ (packet jitter)

OnpeaeneHMe ITIaKEeTHOT'O IPKUTTEPa

GEN (generate)

['eHepanys TeCTOBOrO MOTOKA

J+G (jitter + generate)

OmnpeneneHye MaKeTHOTO IKUTTEpa M reHepaiys TeCTOBOTO

TpaduKa 3amyiieHbl Ha OJJHOM ITOPTY

PTH (pass through)

Pexxum «TpaH3ut»

REM (remote)

[TopT McII0/Ib3yeTCs AJ1S1 YAATEHHOTO TECTUPOBAHMS

Y (Y.1564) TecTupoBaHue 1o pekomeHganuu Y.1564
LAC LACP moHuTOp
SDT Hapy1ieHne 06C/Ty>KMBaHMSI

11



5. CocTosiHMe TecTUpOBaHMUS

B Tabnuie pe3ynbTaTOB OOJBIIMHCTBA TECTOB eCTh cToj0en «CoctosHue» («CocTy),
B KOTOPOM BBIBOAUTCS MHGPOPMAIIMSI O COCTOSIHUM TecTMpoBaHMs. OmucaHue BO3MOXKHBIX

3HAUYeHMI1 IPeICTaBJIeHO B Tab/IMIle HIDKe.

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

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

CrapT < i Coxp, 3arp,

PucyHok 5.1. Pesynemamsi mecma KoH@uypauuu

«OK» TecT yCrnelHo 3aBeplieH.

«Cooit» Bo BpeMs1 TecTa MpoM30III/Ia OMIMOKa.

«OTm» TecT GbIT OTMEHEH IOJIb30BaTeNeEM (B IIpOLiecce BBIMIOJHEHMS TecTa
Obl1a HavkaTa KiaaBuina «CToI»).

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

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

«<Kmy» TecT B ouepey Ha BBITIOJIHEHME.

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

«TecT» TecTupoBaHMe MIPOBOAUTCS B JAHHbBI/A MOMEHT.
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6. RFC 2544. Hactpoiika Tononorun 1 3aronoBkKa

HacTpoiika TOMOJOTUM TeCTUPOBAHMS M TapaMeTPOB 3aro/ioBKa MAKeTOB BBIITOIHSIETCS
B MeHI0 «M3MmepeHus» = «RFC 2544» = «HacTpoiikim».

gy A:1000 - B:——— - 12130

HacTporkm

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 nepepaqyr JAE

MopT Npueém A

flvcr, IP 192,168.1.1

A B LT aHLHOHHER

PucyHok 6.2. MeHto «Tonosnozusi mecmos»

C NMOMOIIBI0 3TOTO MEHIO 3aAETCS MOPT MPMUEMA U MOPT Iepegauu JaHHbIX. OOVH U TOT
’Ke TIOPT MOXKEeT CJIY>XKUTb U [IJISl Tiepefauu, U IJisl IipueéMa (Harpumep, IIpyu UCII0Ab30BaHUM
dyukuuu lneiid). IIpu ogHOHaINpaBIeHHOM TeCTUPOBAaHMM B KauecTBe IOpTa
repegaum/mpuéma BoioMpaeTcs «IMcTaHIIMOHHbI».
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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 «3a2071080Kk»

MAC ormp. MAC-agpec oTripaBUTeIS.

MAC nonyu. MAC-agpec nosyuarers.

IP otmp. [P-anpec oTripaBuTes.

[P nmomyu. [P-agpec rosy4varers.

JlOTIO/THUTENIBHO 3HauveHus1, 3aJaHHbIe B MEHIO «3arojioBOK (Aor.)» (pasgen 6.3).

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

xnasumy ' (72 ) BMecTo Tekymero MAC-anpeca 6yzmet nozcTasiaeH MAC-azmpec oprta A

(B), 3amaHHbIil B MeHI0 «I[TapameTpbl MHTepdeiicoB» (CM. pa3gen 32).

Ipumeuanue. ITpu BbibOpe MyHKTa MeHIO «IP oTmp.» mnn «IP moiyd.» ¥ HaskaTUM Ha KJIaBUITY

F1" ( F#) BMecTo Tekymero IP-ampeca 6yner noacrasieH IP-agpec nopra A (B), 3aiaHHBbI

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

ITpumeuanue. TTpu BoIGOpe MyHKTa MeHI0 «<MAC TOMy4Y.» ¥ HKaTUM Ha KIaBUIIy -

oymer
npoBeneéH ARP-3ampoc. B pesynbraTe 3arnpoca Bmecto Tekyiiero MAC-agpeca nmomy4daress

oynet roactasiaeH MAC-aapec, cooTBeTCTBYIONIMIT IP-agpecy momyuaTers.
[Tpu 3amanum MAC-aapecoB HeOOXOIMMO YUUTHIBATh CIeAyIOIIee:

— B KauectBe MAC-agpeca oTtnpaBuTensi ykasbiBaeTcs:i MAC-ampec uHTepdeiica
MCTOYHUKA;

— eCIM MCTOYHMK M TIOJiydaTe/b COeOMHEHbl HaIpsIMylo, 0e3 MTPOMEeKYTOUHBIX
MaplIpyTU3aTopoB, B kKayectBe MAC-agpeca nosny4dartessi ykasbiBaeTcst MAC-angpec
mHTepdeiica mosyuaTess;

—  eCIM MeXIy MCTOUHMKOM U TToJTyyaTesieM CyIeCTBYeT XOTsI ObI OAVMH MapuIpyTu3aTop,
B KauecTBe MAC-aapeca moyrydaTesiss Heooxoammo ykazaTb MAC-amgpec 6/msKaiiero
K MCTOYHMKY MapuIpyTmu3aropa.
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6.3. [lononHuTenbHble 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. Mento «3azonoeok (don.)»

Auto-ARP

Ecau BeiOpaHO «BKiT», TO IIpu 3aITycKe TeCTOB Oy[IeT aBTOMaTUUeCKN
npoBenéH ARP-3ampoc. B pesyibTaTe 3amnpoca BMeCTO TEKYIero
MAC-agpeca mnosydaTtens Oymer moxacrtaBieH MAC-ampec,
coorBeTCTBYyOUMI IP-agpecy mosyuaTtensi, 3aJaHHOMY B MEHIO
«3aros0BOK».

VLAN

[Tepexon B MeH10 «VLAN».

MPLS

[Tepexon B MeHIO «CTE€K METOK».

[P DiffServ

[To3BonsieT BbiOpaTh mosst Precedence um ToS («<PREC+TOS») mnm
nosie DSCP («DSCP») s 3amaHust Kjacca o0C/Iy>KuBaHMs Tpaduka
OT Pas/IMYHbBIX MIPUIOKeHUIi. OnMcaHue mojiei npeacTaBJIeHOo HIKe.

Precedence

[losie, KOTOpOe yKa3bpIBaeT MPUOPUTET Kajapa. Bo3moxkHO BoceMb
3HaUeHU Mpuopurera Kazapa B cooTBercTBuUM ¢ RFC 791 [2].
OTmpaBUTeNb MOXKET YCTAaHOBUTb B 3TOM IIOjie JiFoOoe 3HaueHMe
13 TabuIbl 37.2.

ToS

[Tone, koTopoe omnpepensieT TUIl obcaykuBanust IP-nakera (Type of
Service). OTmnpaBuUTe/Nb MOXKeT YCTaHOBUTb B 3TOM IIojie Ji06o0e
3HaueHue U3 Tabmuibl 37.3, PYKOBOACTBYSICb METOIMUKOI
RFC 1349 [4]. Takke BO3MOKHO YCTaHOBUTb JIIOOYI0O IpYTYIO
KOMOMHAIIMI0O U3 4-X OUT B COOTBETCTBMM C HACTPOMKaMm
MapIuIpyTmM3aTopa.

DSCP

[Tone DSCP coctout 13 8 6UT U MO3BOJISIET 3a1aBaTh OOJIbIIIEE YMCIIO
KJIacCOB 0OcayskuMBaHus Tpadmka, yuem monsi Precedence u ToS.
Omucanue crapmux 6 OUT IpencTaBaeHO B Tabi. 37.4. Minapgiime
206uTa  MCIOJNB3YIOTCI  IpoTtokosiom TCP nns  mepemaunm
MHbOpMaLM O Ileperpyskax u onucaHbl B Tabs. 37.5.

UDP src

Homep UDP-niopta oTipaBuTesi.

UDP dst

Homep UDP-miopTa mnosiyuaresns.
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Ipumeuanue. Tlpu BbiOGOpe myHKTa MeHIO «VLAN» M HakaTMM Ha KJIaBUITY

F1 , F2
/

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

Ipumeuanue. Tlpu BbIOOpe MyHKTa MeHI0O «MPLS» M HaskaTuyM Ha KIaBUIITY

F1 / F2

B KauecTBe HacTpoek MPLS OyayT aBTOMATuMuecKyu IIO[CTaBJIEHbI HACTPOVKM, 3aJaHHbIE
B MeHIo «I[lapameTpbl MHTepdeiicoB» = «MPLS» njis mopra A/B.

6.4. Hactpoiika VLAN

gy N:1000 - B:—— - 11:17

YLAN

V0LAN BN

ID 1000
Mpuvoputer 2

ID 2000
Mpuvoputer 4

ID 4000
Mpuvoputer 7

Braren 1 2 3

PucyHok 6.5. Merto «VLAN»

VLAN

Bri6op KonmuecTBa MmeTOK (1-3, BbIki).

ID

12-6utHblii uaeHtTudukarop VLAN, mpencraBisieT cob00i 4UMCIIO
or0 pmo 4095. OpuosHauHo ompegensier VLAN, KoTopoit
npuHagiexuT Kaap. Hynesoe 3Hauenue VLAN ID noka3sbiBaeT, 4To
OaHHBIA Kamp He HecéT uHpopmanum o VLAN, a comepskuT
nHdopMaluio TOAbKO O mpuoputete. Ecau 3Hauenme VLAN ID
YCTAaHOBJIEHO PaBHBIM 1, TO MpuU IPOXOJe uyepe3 IOPT CETEBOTO
KomMmyTaTopa 3HaueHne VLAN ID pig storo Kazapa Oyzner
yctaHoBsieHO paBHbIM VLAN ID mopra.

[Tpuopuret

[lone, xoTopoe ompepnenser mnpuoputeT Tpaduka. CyliecTByeT
8 3HaueHuit nmpuopureta ([1]), COOTBETCTBME MEXIY IIPUOPUTETOM
" TUTIOM TpaduKa MpeacTaBieHo B Tabiuiie 37.1.
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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 Br160op KonmvecTBa MeTOK (1-3, BbIKi).
MeTtka 3HaueHue MeTKN.

MPLS COS Kiacc o6cmyskuBaHus IakeTa.

TTL Bpems >knM3HM IMakeTa C METKO.

6.6. Bbibop pasmepa kagpa

gy N:1000 - B:—— - 12:25
Kagpw

64 Bkn
2 128 Bkn
3 256 Bkn
4 512 Bkn
5 1024 EBEkn
8 1280 EBkn
7 1518 EBkn
8 9800 Bwkn
9 B4 Brikn

Brn Brikn Mo ymomiaHumn

PucyHok 6.7. MeHto «Kadpebi»

Pa3mepbl IlepeiaBaeMbIX Ka[pOB MOKHO 3aJaTh ABYMS CII0COOaMMU:

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

F4 («ITo ymomuaHuio»): 64, 128, 256, 512, 1024, 1280, 1518 6aiit. [Ipy 3TOM UMeeTCs
BO3MOXKHOCTb JOTIOJTHUTEILHO 3a4aTh OAVH KaJp IPOM3BOILHOIO pa3Mepa.

2. BBecTu pasmepbl KaJpoB Bpy4yHYIO. Pa3zMep He IO/KHbBI ObITh MeHble 64 OailT
u nipeBbIIaTh 9600 6aiiT.
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7. RFC 2544. Hactpoiika napamMeTpoB TeCTOB

3amaTh 3HAueHMs I1apaMeTPOB TECTOB [Js1 IIpOBeJeHMs aHaau3a MOKHO [OBYMS
criocobamu:

1. BpibpaTh CTaHOapTHbIe HACTPOMKM B COOTBETCTBUM C MeTomuKkoit RFC 2544: meHI0

«MsmepeHnss» = «RFC 2544» = «HacTpoiiku», knasuma '+ («I[Io yMOT4aHUIO»).

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

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

Ilpumeuanue. BO3MOXHOCTb WM3MEHEHMUSI CTAHAAPTHBIX, OINpPeNeJEHHbIX MEeTOONKO
RFC 2544, 3HaueHMii MMapaMeTpOB TeCTOB IpeayCMOTpeHa B Ipubope mJis ONTUMM3ALUU
CKOPOCTMU U MOBBIIIeHNST 3PheKTUBHOCTY ITPOBeAeHNS aHaTIM3a.

7.1. NponyckHasa cnocobHOCTb

m € A:—— - B:1000 — 14:32
MponyckHaa cnocoBHOCTL
HacTtporkm

L BunonnaTs MK
Harpyzka (L1} 100 %
MpoGa.c 6O

Paspewenme. X ©0.01
Mopor nortepk.XA 0.5000

Het la

PucyHok 7.1. Hacmpolika napamempos mecma

BoITIOIHATD BritoueH1e/OTK/IIOUEHe aHa/In3a IIPOITyCKHOM CTIOCOOHOCTH.

Harpyska (L1) 3HaueHne ¢usmuueckoit (L1) ckopoctu B mpoueHTax ( '),
B k6ut/c ( 72 ) wm B Méut/c (7).

ITpo6a, c [Tepron BpemMeHM, B TeUeHMEe KOTOPOT'O BBITIOJIHSIETCS ITpo0a JIJis
Ka>K[I0T0 3aJaHHOr0 B HACTPOViKax pa3Mepa kazgpa (1-2886 c¢).

Paspemenne, % Pa3pelienne, C KOTOPBIM OyJIeT IPOU3BOAUTHLCS TTOUCK

TMPOITYCKHOI1 crtoco6HOCTU. BosmokHble 3HaueHus: 10 ( 7' ),

1(™), 0,1 (¥, 001 (™). HaumeHbuiee 3HaueHMe
paspelieHusi COOTBETCTBYET HanOOoJbleil TOUHOCTY U3MepeHUsT
TIPOITYCKHO CIIOCOOHOCTY KaHasa.

[Topor noreps, % [Topor pomyctumbix 1otepb (0-10%). Ecam  KoamuyecTBO
MPUHSTBIX [AaKeTOB  OKa3bIBAETCS MeEHbIle KOJIMYeCTBa
repelaHHbIX Ha BEIMUYMHY JOMYCTMMOIO IMOpOra MoTepb, TECT
CUMUTAETCS NPONIEHHbBIM.
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7.2. 3apepxkKa

SapepxKa
Hactporkm

Bunonnarte JEIFET

Kon—Bo npo6 20
MpoGa.c 120

Harpysku (L1

Her la

PucyHok 7.2. Hacmpolika napamempos mecma

BbINONHATH BxtoyeHne/OTKIIOYEHME aHA/IM3a 3a4ePXKKH Iepegadn TaHHbBIX.
Kos-Bo 11po6 KonnuecTBO MOBTOpEHMI TECTa AJ151 KasKIO0T0 3aJaHHOTO pa3Mepa
Kajpa.
IIpo6a, c [leprop, BpeMeHU, B TeueHlie KOTOPOTO BBITIOIHSIETCS TIpoba [Ijis
Ka)KJ0ro 3aJaHHOTr0 B HACTPOJiKax pasmepa kagpa (1-2886 ¢).
Harpysku (L1) [Tepexon B meH1o «Harpysku (L1)».
gy A:1000 - B:——— - 13:25

Harpyskm (L1)

Mpon. cnoc.
64 Gamt 100

128 Gant 100
256 Gant 100
212 Gant 100
1024 Gaar 100
1280 GamAtr 100
1518 GamAr 100
9600 Gamt 100
64 Gaar 100

HHHEHEENEEER

Mpon, cnoc, BpyqHym

PucyHok 7.3. Metw «Haepysku (L1)»

VicTouHMK Ilpu BbIGOpe «IIpom. cmoc» ( F') Tect «3amepxkka» 6ymeT
MPOXOAUTDh IPU 3HAUYEHUM HArpys3Ku, MOJYYEeHHOM B pe3yJjbTaTe
TecTa «IIpomyckHasi criocobHOCTb». [Ipy BuIGOpe «Bpyunyto» (72 )
TIpU TTPOBEJeHUM TecTa OYIOyT MCII0/Ib30BaHbI 3HAUEHMSI, 3aaHHbIE

I1I0JIb30BATEJIEM.
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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. Hacmpolika napamempos mecma

BoImmonHaTs

BxitouyeHne/OTKIIOYEHME aHA/IM3a YPOBHS IOTEPb KaAPOB.

ITpoba, c

[lepron BpeMeHM, B TeUeHME KOTOPOIO BBIMOJIHSIETCS ITpoba Ijis
Ka’K[I0TO 3aJaHHOTO B HACTPOIiKax pasmepa kagpa (1-2886 c).

Komn-Bo m1aros

KosuecTBO 11aroB M3MeHeHMsI Harpy3Ku.

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

[Tons «HauvanpHast Harpyska (L1)» m «koHeuHas Harpy3ka (L1)»
TTO3BOJISIOT 3a7aTh AMaNa30oH 3HaYeHNi Harpy3Ky, Ha KOTOPOii OyaeT
MPOBOAUTBHCS aHAIMU3 YPOBHS MmoTepb. 3HaueHus: ¢pusmueckoit (L1)

CKOPOCTM 3a/al0Tcsl B IIpoueHTax ( ' ), BK6ut/c ( 72 ) umm B M6ut/c

(F3 )

7.4. MNpepenbHasa Harpyska

=) A:1000 - B:——— - 14:14

MpepensHan Harpyska
HacTporkK

L BunonnaT JIE
Kon-Bo npo6 50O

MNpoGa.c B0

Harpysku (L1)

Her la

PucyHok 7.5. Hacmpolika napamempos mecma

BoimmonHaTh

BkiroueHMe/OTK/IIOUEHME aHaIu3a Hpe,ELeJ'IbHOI‘/JI Harpy3ku.

Kos-Bo mpo6

KonuuecTBO TOBTOpeHMI  TecTa O  KaXOOTO  3aJaHHOTO
B HACTPOJKax pazmepa Kaapa.

IIpoba, c [lepuon BpeMeHM, B TeUYeHME KOTOPOTO BBITIOJIHSIETCS IIpoba mjist
Ka)K0ro 3aJaHHOTr0 B HACTPOViKax pa3sMmepa kagpa (2-2886 ¢).
Harpysku (L1) [Tepexon B meHto «Harpysku (L1)» (cm. puc. 7.3).
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7.5. lononH1UTeNnbHbIe HAaCTPOMKH

E=€A:—— - B:——— - 15 07

AononHUTensHo

HHTepean.mc 7000
OgyueHme . Mmc 2000

Iz VS s HeTt

Her la

PucyHok 7.6. MeHio «/lononHumensHo»

WNuTepBan, Mmc

BpeMst MeXIy OKOHYaHMEeM OJHOJ ITPOObI ¥ OTIIPABKO 00y4YaloIero
Kajapa.

Ipumeuanue. O6yuaronuii Kagp mmeeT oamHakoBbie MAC-ampeca
OTIIpaBUTeJS U NoydaTessi. Korga KomMyTaTop moayJyaeT Takovi Kagp,
OH OT(GWJIbTPOBBIBAET €ro, T.K. BBIXOJAHOV MHTepdeic coBnagaeT co
BXoAHbIM. IIpum 3srom kommyrtatop cumuTbhiBaeT MAC-agpec
OTITPaBUTEJIS U 3alIOMMHAET MHTepdeiic, C KOTOPOTO OH ObLI ITOJTyYeH.

ObyueHne, Mc Bpemsi, yepe3 KOTOpOe€ HAYHETCS TEeCTUPOBAHME II0C/Ie OTHPABKU
o0yuarIero Kagpa.
IByHamp. BxiiroueHne/BbIKIIOUEHUS BO3MOXXHOCTU IPOBOJVTD

IBYHATIpaBJeHHbIl TecT?.

CornacHo RFC 2544, unTtepsan coctasisgeT 7000 mc (2000 Mc OTBOAMTCS Ha TMOTyYeHUe
OCTaTOYHBIX KaipoB, 5000 Mc — Ha pecTabMIN3aLNI0 TeCTUPYEMOrO yCTPOIICTBA), a OOyueHne

— 2000 mc.

[Tonb30BaTe/ib MOKET 3aJlaBaTh IPOU3BOJIbHbIE 3HAUEHMS MHTepBaja B npenpenax ot 100
1o 10000 mc, BenmmumHa 00yueHMsI He To/ikKHA ObITh MeHbIte 100 mc u rmpeBsimath 10 000 mc.

? Mogpo6Hast uHboOpMaus IpeAcTaBieHa B Gpoirope «Tectep-aHanusatop ceteit Ethernet Bepkyt-ET.
PykoBOACTBO MO TECTUPOBAHUIO.
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8. RFC 2544. Pe3synbTaTbl aHanusa

B cootBercTBUM ¢ pekomeHmauyeit RFC 2544 pe3ynbTaThl TECTOB ITPeICTaBIISIIOTCS
B TaOaMUHOI U rpadumueckoit hopmax.

8.1. MNMponyckHasa cnoco6HOCTb

) n:1000 - B:—— - 15 52

MponyckHana cnocobHOCTL
Kagp Harp 4 Kagp/c TecT
64 100,00 1488085 NoToeo
128 100,00 844594 NoToeo
256 100,00 452898 NoToBO
212 100,00 234962 NoToBO
1024 100,00 119731 NoToBO
1280 100,00 96153 NoToBO
1518 100,00 81274 NoToBO

Crapt =ETET MEuT o L1 Coxp, 2arp,

PucyHok 8.1. Pesynemamsi mecma: mabauya

Pe3ybTaThl TECTA OTOOPAKAIOTCS B TAGIMYHOM BHUe: pasMep Kagpa (B 6aifTax); 3HaUeHMe

3arpy3km KaHajia (B %); 3HaUYeHune HpOHYCKHOVI CHOC06HOCTI/I, ITOJIYyU€HHOE€ B PE3YyJIbTaTe

aHanm3a. [Ipy HaKaTuy Ha KIaBUILY '~ IIPOUCXOOUT IepecyéT MoJe3HOit COCTaBIsIoNe

Harpy3Ku B COOTBETCTBUM C OmpenenéHHbIM ypoBHeMm (M6wut/c L1, M6ut/c L2, Mout/c L3,
Mo6wurt/c L4 v kagp/c):

— @dusnuveckuit ypoBenb (Mout/c L1): yunutsiBaetcs pasmep Ethernet-kagpa (Bkitouast
CRC), mpeaM0OyJ1bl ¥ MEXKKAIPOBOTO MHTEPBAJIA;

— KaHa/IbHBIV ypoBeHb (MOwuT/c L2): yumTbiBaeTcss ToibKo pasmep Ethernet-kagpa
(Bkimrouast CRC);

— ceTeBoit ypoBeHb (MOwuT/c L3): yumtbiBaercsi pasmep Ethernet-kagpa 6e3 CRC,
Ethernet-3aronoBka, VLAN- 1 MPLS-meTOK;

— TPaHCIIOPTHHIN ypoBeHb (M6uT/C L4): yuutsiBaeTcs pasmep Ethernet-kaapa 6e3 CRC,
Ethernet- 1 IP-3aronoska, VLAN- 1 MPLS-MeTOK.

Il mepexopa K rpaduueckoit Gpopme MpecTaBlIeHus pe3y/abTaTOB CIYKUT KAaByUIIa -

(«I'paduk»).
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PucyHok 8.2. Pe3ynemamsl mecma: 2paguk

Knasuma ™ («Bupy) cayKuT [ NepeKkIodeHus] MeXay JIBYMs BapUaHTaMu

Fpad)I/I‘IECKOFO ImpeacTaBJ/IEHUA PE3y/JIbTaTOB TECTUPOBAHMS:

1. MakcumanbHOe 3HaueHMe 10 ocuM Y COOTBETCTBYET MaKCUMMaJIbHOM CKOPOCTU
coenyiHeHus. ITycTbie CTOMOIBI OTOOPAskalOT MaKCMMaIbHOE TeOpeTUUeCKoe 3HauUeHe
IIPOMYCKHO CIIOCOGHOCTM.

2. MakcumanbHOe 3HaueHMe Mo ocuM Y COOTBETCTBYeT MaKCUMa/IbHOMY M3MepeHHOMY
3HAUeHMIO MPOIYCKHOV CTIOCOOHOCTN.

[To ocu X B 060MX CIyyasix OTJIOKeHbI 3HaUeHMsI, COOTBETCTBYIOIIME pa3Mepy Kazpa.

Ha 3amojsHeHHBIX CTOJOIAX AMarpaMMbl OTOOpakaeTcsl IOJIyueHHOe B pe3ysbTarte
TeCTMPOBAHMSI 3HAUeHMe ITPOITYCKHO CIIOCOOHOCTM B KaAp/C U B IIPOLIEHTaX OTHOCUTETbHO
3aJaHHOI Harpy3KIu.

8.2. 3apepxkKa

L A:100 - Bi:——— - 21 46

SapepxKa
Kagp Harp.X Bpema Mc TecT
64 100,00 0,001 TloToBo
512 100,00 0,001 TloToBo
1280 100,00 0,001 TloToBo

Crapt [paduir Cozp, 3arp.,

PucyHok 8.3. Pesynomamsi mecma: mabauya

Tabnuua moKa3bIBaeT CpeaHee 3HAUEHME 3aJepskKM (B MC) IJISI KaKIOTO 3aJaHHOIO
B HACTpOIKax pa3Mepa Kaapa AAaHHBIX M COOTBETCTBYKIIee eMy 3HaueHMe ITPOITyCKHOM
CITIOCOOHOCTH (B %), TIOJyUeHHOE B pe3yJbTaTe TecTa «IIpomycKHast CHOCOOGHOCThY.
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[ns mepexopa K rpaduueckoit popme mpeacTaBieHUs pe3yabTaTOB CIYKUT KIaBUIIA

(«I'paduk»).

F2

N A:1000 LAT B:1000 LAT 00105
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Jagepsra
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L = | P
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1515 1500
pasmep kagpa. b

TaGmua

PucyHok 8.4. Pezynemamesl mecma: epaguk

Ha gmarpamme 1jis Kaskgoro pasmMepa Kagpa oToOpaskaeTcsl CTOJI0ell, BhICOTa KOTOPOTO
COOTBETCTBYET CpefHeMY 3HAUEHUIO 3a1eP>KKU (B MC).

8.3. lNoTepu Kaapos

I 6 N:1000 - B:—— - 15 53
MoTepu kappob

Kagp Harp.® T[lloTepu X

64 100,00 0, 0000
128 100,00 0, 0000
256 100,00 0, 0000
Hh1z 100,00 0, 0000
1024 100,00 0, 0000
1280 100,00 0, 0000
1518 100,00 0, 0000

Crapt [paduk MauT o L1 Cozp,/3arp.,

PucyHok 8.5. Pesynemamsl mecma: mabauya

B Tabsmiie AJ1s1 KaskAOro pa3Mepa rnakera (B 6aiiTax) ¥ COOTBETCTBYIOIIEl 3arpy3Ku KaHaia

F3

(B %) oToOpaskaeTcst 3HaueHMe YPOBHS MOTepb. [Ipy HaxKaTHUM HA KIaBUITY IIPOUCXOOUT
Iepecy€eT IMOoJIe3HOM COCTABJISIIOIE HAarpy3Ku B COOTBETCTBUM C OIPeNeN€HHbIM YPOBHEM
(M6wurt/c L1, MéuT/c L2, M6ut/c L3, MouTt/c L4 wim kanap/c):

— @dusnueckunii ypoBenb (Mout/c L1): yunutsiBaetcs pasmep Ethernet-kagpa (Bkirovast
CRC), mpeam06yJibl ¥ MEXKaJIpOBOTO MHTEPBAJIA;

— KaHa/IbHBIN ypoBeHb (MOwuT/c L2): yumTbiBaeTcs ToibKo pasmep Ethernet-kampa

(Bkimtrouast CRC);

— cereBoii ypoBeHb (M6ut/c L3): yumrthiBaercs pasmep Ethernet-kampa 6e3 CRC,
Ethernet-3aronoBka, VLAN- 1 MPLS-meTOK;
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— TPaHCIIOPTHHIN ypoBeHb (M6uT/c L4): yunutsiBaetcs pasmep Ethernet-kampa 6e3 CRC,
Ethernet- u IP-3aronoska, VLAN- 1 MPLS-MeTOK.

Ilis mepexopa K rpaduyeckoit popme IpecTaBIeHNs Pe3y/abTaTOB CIYKUT KJIaByUIIa -

(«I'paduk»).

Hl A:1000 - EB:1000 -— 01:11

noTepu. &
100 .

an
L
L
-1
S0

410
£
20
10

0 10 20 30 40 S0 &0 7O &0 90 100
Harpyska, &

TaGmua lereHpa

PucyHok 8.6. Peynsmamesl mecma: epaguk

Ha rpaduke @y Kakgoro yKa3aHHOTO B HACTPOMKax pa3Mepa Kaapa IMoKa3aHa
3aBMCMMOCTb YPOBHS ITOTEPb KaAPOB (B %) OT HArpy3ku (B %).

8.4. NpepenbHasa Harpyska

G A:1000 - Bir—— - 21:12

MNpepensHan Harpyzka

Kagp Harp.X Kommuecteo TecT
1024 100,000 6.150e+0D [oTORO
128 100,000  4,2902+08 [oTOBO
256 100,000 2.315e+08 [oToBO
D12 100,000 1,2072+08 [oTOoBO
1024 100,000 6.158e+0D [oTORO
1280 100,000 4,944e+00 [oTORO
1518 100,000 4,.151e+0D [oTORO

Crapt [paduik Bpema.c Co=p, 3arp,

PucyHok 8.7. Pesynemamsi mecma: mabauya

B Tabauiie I KakAOTO pa3Mepa MmakeTa oToOpaskaeTcsl 3aJlaHHAsi B HACTPOIKaxX TecTa
Harpy3ka ¥ BpeMsl, B TeUYeHMe KOTOPOTrO YCTPOICTBO CIIPABJSIETCS C MaKCUMabHOJ
Harpyskoii. Ecu BpeMst ornpenenuTh He yAaloch, B CTOJIOIE COCTOSIHUSI TeCTa BbIBOAUTCS
«OmmbKa», a B cTojI011e «Bpems, c» — IIPOUYEPKN.

IIpy HaxxaTuy Ha KiaaBumy ° («Kampbl») BMecTo cTonbua «Bpemsi, c» oTo6paskkaeTcs
cronbern «KommyecTBO», B KOTOPOM IIPEJCTABIE€HO KOJMUYECTBO KaJpOB, TMepeIaHHbIX

3a BpeMs TeCTUPOBAHMA.

s mepexopa K rpaduueckoit GopMe mpeicTaBleHMs pe3y/IbTaToOB CIYKUT KIaBuIa -

(«I'pacduk»).
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PucyHok 8.8. Pe3ynemamsl mecma: 2paguk

Ha mpmuarpaMme [j1s1 KaskIoOro 3aJlaHHOrO pasMepa Kagpa oTobpaskaeTcst cTosber, BbICOTa

KOTOPOTO COOTBETCTBYET BpeMeHM, B TeUeHMe KOTOPOro YCTPOWCTBO CIIPABIISIIIOCH

C MpeIesIbHO Harpy3Koii.
Ha cTosibuiax AmarpaMMbl OTOOGpaskaeTcsl KOJMYECTBO IMaKeTOB, MepeJaHHbIX 3a BpeMs

TeCTUPpOBaAHMAI.



9. Y.1564. HacTpoiika cepBucoB 1 TeCToB

HacTpoiika mapaMeTpoOB TeCTUPOBaHMS M0 pekoMeHAau Y.1564 BBIMTOJHSIETCSI B MEHIO

«A3mepennsi» = «Y.1564» = «HacTpoiikn».

9.1. O6wwme HaCTPOIKK

— A:1000

B:———

HacTporkm

KonvuecTBo cepBrcoe I

Tononorvs TecToB
HacTporku cepBUCOB
TecTn KOHPMIYypalmum

TecT NPpoU3IBOAMTEILHOCTH

Mo yromaHKn

PucyHok 9.1. MeHio «Y.1564. Hacmpoliku»

KOHMQECTBOCGPBMCOB

14:39

KonmuecTBo TecTupyembix cepBycoB (0T 1 mo 10).

Tomonorus TecToB

ITepexon B MeHI0 «Tononorust TeCToB» (CM. pa3zen 6.1).

HacTpoiiku cepBucoB

ITepexon B MeHI0 «HacTpoiiku cepBUCOB» (CM. pasgen 9.2).

TecTbl KOHOUTYpaALIN

[Tepexon B MeHI0 «TecTbl KOHPUTYparum» (CM. pasgen 9.3).

TecT Mpon3BOAUTENBHOCTHU

ITepexon B MeHIO «TeCT IMIPOM3BOAUTEIbHOCTU» (CM. pa3aen 9.4).

9.2. HacTpoiiku cepeucos

MeHo «HacTpoiiku CepBUCOB» CIYKUT IJisI YCTAHOBKM IapaMeTpOB, OIpedessolnX
BEPXHIOI0 T'paHMIy [OMYCTUMOIro 00béma maHHbIX a4y cepBucoB (CIR m EIR), a Takke
BeJIMUMHbBI Harpy3ku Ajs1 Tecta Traffic Policing.

EE  A:1000 - B:1000 - 13 44
HaCTEoﬁxu ceisucos
CIR (L2} 190 MouT/c
EIR (L2} 1 MBUT/C
TP (L2) 11 MEuT/C
Pazmep kagpa 64

MNapameTpr SAC

3aronoBok

54

KonupoeaTe Bocragute

po

PucyHok 9.2. Merio «Y.1564. Hacmpoliku cepsucos»
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CIR (L2) l'apaHTHpOBaHHasI IIPOITYCKHAS CIIOCOOHOCTb.

EIR (L2) MakcumanbHO goryctumoe npesbiineHue CIR.

TP (L2) 3HaueHue Harpy3ku mjs Tectra Traffic Policing. 9Ta BenmuunHa
nomkHa 6bITh 60sbie CIR (L2) + EIR (L2).

Pasmep kagpa Pasmep kagpa gjs cepsuca.

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

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

Homep cepBuca, AJisi KOTOPOTO OCYIIECTBJISIETCS HACTPOIiKa, OTOGpakaeTcsi B BEpXHei

yacTy 9KpaHa. Eciu B meHio «HacTtpoiiku» (cMm. pasgen 9.1) BbIOpaHO HECKOJIBKO CEPBMCOB,
NepexkIueHe MeXAy HUMMM BBINIOJHSIETCS ¢ TMTOMOUIbI0 KJIaBUIII @/ wm /R
Knapumm 2 / F3

UX [IJISI APYTOTO.

ITO3BOJIIIOT CKOIIMPOBATDH HaCTpOVIKM OOHOro cepByucCa M IIPMMEHUTDH

9.2.1. Napametpsbi SAC

Ment «ITapameTpsl SAC» CIIYKUT OJIS HACTPOVKM MOKa3aTeseil KauecTsa OJisl KaXXIoro
cepByCa B COOTBETCTBUM C COTIalieHeM 00 ypoBHe obocayskuBaumst (SLA).

— A1000 - Bi— - 15:05

ﬂaiameTEu 5aC

MNotepu kagpos 1,00e—03
FTID.mc 1
FD¥.mc 1
M. kGwur/c: 100

L4 KonupoeaTe BoraeuTe el

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

[ToTepu kKagpoB JonmyCcTUMBINM YPOBEHBb MTOTEPDb KAAPOB.

FTD, mc MakcumanbHO JOITyCTUMA 3aJepyKKa pacrpoCTpaHeHUs KaJpoB.

FDV, mc MakcuManbHO OOIYCTMMOE OTKJIOHEHME 3aePXKKM pacIrpoCTpaHeHUs
KaJapoB.

M, K61UT/C M-daxTop.

HOMep cepBuca, Ojid KOTOPOro OCylieCTBJISIeTCA HaCTpOI‘/JIKa, 0T06pa>1<aeTc51 B BerHeﬁ

yacTu 3KpaHa. Eciu B MeHIo «HacTpoiiku» (cM. paszen 9.1) BbI6GpaHO HECKOJIbKO CEPBUCOB,
TepeK/IIoUeH e MeXIy HMMM BBITIOJTHSIETCSI C ITOMOIIbBIO K/IaBUIII @/@ wm /R

Knapumm F2 / F3

IJIST IPYTOTO.

ITO3BOJIAIOT CKOIIMPOBATb HaCTpOVIKM OOHOIO CcepBMCa M IIPMMEHUTDb UX
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9.3. TecTbl KOHUTrypaumm

MeHio «TecTbl KOHOUTYpaALMM» CITYSKAT IJ1S1 3aIaHNSI TapaMeTpOB aHaIM3a (IJIUTeTbHOCTh
1rara, KOJIM4eCTBO IIaroB), a TakKske BbIOOpa T€CTOB, KOTOPbIE OYIYT BHITTOIHSITHCS.

—  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. MeHio «Y.1564. Tecmbl koHGu2ypauyuu»

Hnur. mara, ¢ 3HaueHMe JINTEIBHOCTM IIara, KOTopoe OymeT
MCIIO/Tb30BATHCS [IJISI TECTOB KOHDUTYpaIlUN.

Tect CIR Bknwouenne/BoiknwoueHne tecta CIR.

KoJi-Bo maros KonnuecTBO 11aroB A1 IpOBeeHMST TeCTUPOBAHMS.

Tect EIR Bxkmouenue/Brikiniouedne tecta EIR.

Traf. Policing Bxitouenne/Boikinouenne tecta Traffic Policing.

9.4. TecT Nnpon3BOAUTENLHOCTH

MeHt1o «TeCT pon3BOAUTEBHOCTU» CIIYKUT IJIS1 HACTPOKM TeCTa IMPOU3BOAUTETIBHOCTU.

— A1000 - Bi— - 17:01

TecT MNpor3BoHMTENEHOCTH

Bunonnate [la

OrpaHaveHHs noe BpeMeHA

AnmTensHocTE Q015300

no EpeMeHH o NakeTaM no BaiiTam

PucyHok 9.5. MeHto «Y.1564. Tecm npou3go0umenbHocmu»

BoinionHaTh BkiroueHne/BbIKIIOUEHME TeCTa IIPOU3BOAUTEIbHOCTN.

OrpaHuyeHne Ecau BpIOpPAHO «II0 BpeMeHM», TO reHepalys TeCTOBOIO ITOTOKa
OymeT mpekpaleHa 1o UCTeUeHUM BpeMeH!, 3aJaHHOTO B ITYHKTE
MeHIO «JIJIMTeIbHOCTb>.
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Ecii BBIGPAHO «II0 MAKeTaM», TO TeHepalysl TeCTOBOrO IT0TOKA
OymeT IMpeKpalleHa IIoc/ie TeHepaluy KOJMYeCTBa IIaKeTOB,
YKa3aHHOT'O B YHKTe MeHI0 «K0JI-BO MakeToB».

Ecnu BbIOpAHO «II0 6GaiiTaM», TO TeHepalys TEeCTOBOIO ITOTOKa
OymeT MpeKkpalleHa IIoCJie TeHepaluy KOjauM4yecTBa OaifToB,
YKa3aHHOTO B MyHKTe MeHI0 «KoJi-Bo 6aifT».

I IUTeNIbHOCTD

OIUTeNbHOCTD TeCTa IMPpON3BOOUTEJIbHOCTN.

30



10. Pe3synbtatbl aHanusa

Pe3ynbTaThl TECTUPOBAHMS 110 peKoMeHAaum Y.1564 1oCTyIIHbI B MeHIO «V3mMepeHusI» =

«Y.1564» = «TecTbl
IIPpON3BOAUTE/IbHOCTI».

10.1. TecTbl KOHDUrypaumum

KOHbuUrypauum» u

«3smepenuss» =

«Y.1564» = «TecT

N  A:1000 - B:1000 - 20:34
Tect KOHpMrypauum: cepBuc 1

# IR FTD FDV FLE CocT
MéuT/C MC MC it

TecTt 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 SHAUECHMS).

FTD, mc N3mepeHHOe 3HaUeHMe 3aJIeP>KKU pacIipoCTpaHeHUsT KapoB (BbIBOASTCS CpeaHue
3HAUYEHMS).

FDV, mc NsmMepeHHOe 3HaueHMe OTKJIOHEHMS 3aJepXKuM pacrnpoCTpaHeHUs1 KagpoB
(BBIBOJSITCS CpeJHYEe 3HAUeHMS]).

FLR, % W3mepeHHOe 3HaUeHNE YPOBHS MOTEPDb KaJPOB.

Coct CocTosiHMe TeCTPOBaHMS (BO3MOXKHbIE BAPMAHTHI ITepeulC/ieHbl B paszerne 5).

O1leHKa pe3y/lbTaTOB M3MepeHMil BBITIOIHSIETCS B COOTBETCTBUM C MHbOpMaluei,
BBIBOIMMOI1 B cTOJ1O1Ie «CocT» («CocTostHMe»). Hiske onmmcbiBaioTcs 3HaUueHMs «OK» 1 «CO0i1»,

OCTaJIbHbI€ BO3MO>XHbI€ BaPpMaHTbI ITepeurC/JI€EHbI B pa3gejie 5.

Cocrosiane | Tect CIR Tect EIR Tect Traffic Policing
Ox 3HaueHUs BCcex V3MepeHHOe 3HaueHue U3MepeHHOe 3HaUeHMeE
rokasareJsieil KauecTBa MIPOMYCKHO CTIOCOOHOCTHU MIPOTYCKHO CIIOCOOHOCTHU
HaxXOJIsTCS B IIpefenax, | Haxonutcs B Ipenenax or CIR | HaxopuTes B penenax oT CIR
YCTaHOBJIeHHBIX SLA. (c yuéToM 3aJaHHOTO YPOBHS (C yuéTOM 3aJaHHOTO YPOBHS
norepb Kagpos) 7o CIR+EIR: norepb Kagpos) Ao CIR+EIR+M:
CIRx(1-FLR) < IR < CIR+EIR CIRx(1-FLR) < IR < CIR+EIR+M
C6oii 3HavyeHUs1 OGHOTO WU N3mepeHHOe 3HaUeHME N3mepeHHOe 3HAUEHUE
HECKOJIbKUX MIPOIYCKHOIi CTIOCOOHOCTY MIPOMYCKHOJI CLIOCOOHOCTH
roKasaTeJieii KauecTBa meHble ypoBHs CIRx(1FLR) meHblie ypoBHs CIRx(1-FLR) min
BBIXOZISAT 3a IIpefesibl, WU TIpEeBbILIaeT npesbiiaetT CIR+EIR+M
yCTaHOBJIeHHbIe SLA. CIR+EIR
Knasumm 2/ F3 coyskat mis mepeximioueHus MeXAy pesylbTaTaMy M3MepeHuii Jjist

Ka>Xa0ro cepBuca.
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10.2. Tect npoussoauTenbHOCcTU. Pesynbrathbl

LN A:1000 ¥ Bl ¥ 20:36 LI A:1000 - B;y——— - 20:39
TecT MNpoUM3IBoAWMTENEHOCTH CBOAHBA TecT MNPoOM3IBOAMTENbHOCTHMI CepBAUC 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,
PucyHok 10.2. Pe3ynsmamsl mecma npou3eooumesnbHocmu
IR, Mb6uT/c Vi3MmepeHHOe 3HaUeHMe IIPOITYCKHO CIIOCOOHOCTH (BBIBOASTCS CpeaHMe
3HaueHusl).
FTD, mc NsmepeHHOe 3HaueHMe 3aJepPKKM pacOpoCTpaHEeHUs KaApoB (IJ1s
CBOZHOIO TeCTa BBIBOISATCS CpefHMe 3HAYEHNS).
FDV, mc N3MepeHHOe 3HaueHMe OTKIOHEHUS 3aJepKKU pPaCIpPOCTPaHEHUS
KaJapoB (/11 CBOAHOI'O TeCTa BbIBOASTCS CpeHMEe 3HAUEHMS).
FLR, % H3mepeHHOe 3HaUeHMe IOTePb KaapPOB.
Cocr CocTosiHMe TeCTUPOBAHUS.
Koi-Bo KonmmyecTBO MOTepsiHHBIX [TAKETOB.
Texymas IR Tekylee 3HaueHre MHGOPMAILMOHHOM CKOPOCTMH.
ET Bpems, nipouiesiiee ¢ Havasa TecCTa.
RT Bpewms, ocTaBiiieecst 10 OKOHUaHMS TeCTa.
T KonmuecTBo nepemaHHbIX OaiiTOB.
R KonaecTBO NMpUHSTHIX 6AMTOB.

OueHKa pe3y/JbTaTOB M3MEPEHMI1 BBINIOJHSETCS B COOTBETCTBMM C MHQOpMaLMerd,
BBIBOIMMOI1 B cTos1O11e «CocT» («CocTostHMe»). Huske ommucbiBatoTcs 3HaueHMst «OK» 1 «CO0i1»,
OCTa/IbHbIe BO3MO>KHbIE€ BapMAHTbI ITlepeuncaeHbl B pasaene 5.

Ok 3HaueHMs1 BCexX IIOKa3aTejieil KavyeCTBa HAXOIATCS B IIpepeax,
YCTaHOBJIEHHBbIX SLA.
Cooit 3HaueHMsI OJHOTO WMJIM HECKOJIbKMX IMOKa3aTeseil KaueCcTBa BbIXOIST
3a MpeJesbl, yCTaHOBJIeHHbIe SLA.
Knapyumm  F2 / F3 cnoykar i mepexmioueHMs MeXAy —CBOAHON  Tabimuieit

1 pe3yJibTaTaMy U3MepeHuUit A1 KaXKA0ro cepBiuca.
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11. NMpukas N2870

HacTpoiika mapamMeTpoB, IPOCMOTD pe3yJbTaTOB M 3amyck TecTa «[Ipukas
BBITIOJIHSAETCS B MeHI0 «3mepeHusi» = «IIpuka3 870».

E® A:1000 — B:1000 —  15:18
Mpukaz 870
PeaynbtaTtw

Hauano 17-05-2021 14:35:54
OrkoHvyaHue 17—05-2021 14:36:54

ET 00:01:00 RT 000000
TX 74999808 RX 74930176
CrapT Hactpofky  Pesynetate  Coxp,/3arp.

Pucyrok 11.1. Merto «[puka3z 870x»

870»

HacTpoiikn [Tepexo, B MEHIO HACTPOEK MMapaMeTpoB TecTa (cM. pasgen 11.1).
PesynbTaThl Ilepexon B MeHIO MPOCMOTpa pe3yabTaToB TecTa (CM. pa3gen 11.2).
Hauasno IlaTta u Bpems Havasia TeCTa.

OxkoHuaHMe IlaTta ¥ BpeMsI OKOHYaHMUS TeCTa.

ET Bpemsi, mpoliiefiiiee ¢ Havaaa TecTa.

RT Bpems, ocTaBiieecs: 10 OKOHUYaHMS TeCTa.

TX KonnuecTBO mmakeToB, IepeJaHHbIX 3a BpeMsI TeCTa.

RX KonmyecTBO nmakeTOB, MPUHATHIX 3a BpEMS TeCTa.

Crapt/Crom ( F1 )

BxiroueHue/BhIKIIOUEHME TECTA.

Hactporiixku ( Z )

IIlepexon B MeHIO HACTPOEK ITapaMeTpoB TecTa (CM. pa3men 11.1).

Pesynbratei ( ©° )

Ilepexon B MeHIO MPpOCMOTpa pe3yabTaToOB TecTa (CM. pasmen 11.2).

Coxp./3arp. ( 7 )

Ilepexofl B MeHIO COXpaHeHUS pe3yJabTaToB TecTa (CM. pasgein 30).
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11.1. Hacrpoiiku

Ea A:1000 —  B:1000 —  15:25

Hactporkm

KonmnmuecTBe cepBuyucoe I

TononorvAa TecTOB
HacTponkKn cepBUcoB
OGume

Mo ymomaHKn

PucyHok 11.2. Mento «Hacmpoliku»

KosmnuecTBo cepBUCOB KonmuecTBo TecTMpyembIx cepBUCOB (OT 1 10 4).

Tonomorust TeCToB [Tepexon B meHi0 «Tononorust Tectos» (CM. pasgen 11.1.1).
HacTtpoiiku cepBuCOB ITepexon B MeHI0 «HacTpoiiku cepBucoB» (cM. pa3gen 11.1.2).
O6bmue [Tepexon B meH10 «O6111e» (cm. pasnen 11.1.3)

T10 yMOTYaHMIO ( F4 ) COpoc HACTPOEK TecTa K 3HAYEHMSIM 10 YMOTYAHMUIO.

11.1.1. Tononorusa Tecros

Ea A:1000 —  B:1000 —  15:31

TononorkmA TecToB

MopT nepepayn A

MopTt nNpwéma A

fwcT., IP 192,168.1.1

A B LHCT SHYHOHHER

PucyHok 11.3. MeHw «Tononozus mecmog»

C 1MoMOIIBI0 3TOT0 MEHI0 3aJa€TCS TIOPT MPUEMA U TIOPT nepegauu JaHHbIX. OOUH U TOT
>Ke TIOPT MOXKEeT CIY>KUTb U IJI Tiepenaun, U O npueémMa (Harpumep, npu UCI0JIb30BaHUU
dyukuunu «Ilneitd» Ha ymanéHHOM KoHIle). IIpM omHOHAMpaBIeHHOM TeCTUPOBAHUMU
B KauecCTBe IOpTa fepefaun/mpuéma BbiompaeTcs «IMcTaHIMOHHBI».
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11.1.2. HacTpoiiku cepBucoB

Ea A:1000 —  B:1000 —  15:36
HaCTiﬂﬁKH CEEBHCOB
Pazmep kagpa D12
Harpyzsrka (L2} 10 MGuT/C
3HaueHuA SLA
3aronoBok
L4 KonupoeaTe BoraeuTe el

PucyHok 11.4. Merro «Hacmpoliku cepsucog»

Cepsuc

Homep HacTpanBaemoro cepsuca.
Ecin B meHio «Hactpoiiku» (cM. pasgen 11.1) B nosne «KoamyecTBO CEpBUCOB»
YKa3aHO HECKOJbKO CepBUCOB, MEpeKIUeHre MeXAY HUMMU BbIIIOTHSIETCS

C TIOMOILBIO KJIaBUIII @/ wmm / F4  Knapumm F? / F3  nossomsior

CKOIMPOBATh HACTPOIIKM OAHOTO CEPBIMCA U TIPUMEHUTD UX JIJIST APYTOrO.

Pasmep kagpa

Pasmep kazpa 111 cepBuca B 6aiiTax.

Harpyska (L2)

3HaueHne nHopmaimoHHoii (L2) cKOpocTu B MpoIeHTax ( F ), B KOUT/C ( i )

v B M6ur/c ( F2).

3uayeHusa SLA

ITepexon B meH10 «3HaueHus SLA» (cm. paspgen 11.1.2.1).

3aroJjiIoBOK

[Tepexon B MeHI0 «3arojioBOK» (CM. pasfen 6.2).

11.1.2.1. 3HaueHusa SLA

E® A:1000 — B:1000 -  16:39
3HaveHna SLA
OueHka PD  Bkn
PD G.0000 MC
Ouenka PDY Brn
PDV 33,0000 MC
OueHka PL  Bkn
PL ©.10000 A
OueHka B Bkn
EW L2 10 MGuT A C
L4 KonuposaTe BorasuTte e

PucyHok 11.5. MeHio «3HayeHus SLA»

CepBuc

Homep HacTpauBaemoro cepsuca.
Eciu B meHto «Hacrporiku» (cm. paszen 11.1) B none «KoinuecTBO CepBUCOB»
YKa3aHO HEeCKOJIbKO CepBMCOB, II€peKIIoueHue MeXAY HMMM BbIIOJIHSeTCs
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C TIOMOIIbIO KJIaBUII @/@ wm o / F4  Knapumm P2 / F3' hosBomsior

CKOIMMpPOBAaThb HaCTpOI‘/JIKI/I OOHOIo cepByuCa M NIpMMEHNUTDb UX OJIS APYIroro.

Onenxka PD BK/IIOUNTB/BBIK/ITIOUNTD OIIEHKY CpefHel 3afepskKKu mnepefauy MakeTOB AAHHbBIX
(PD - Packet delay).

PD 3HaueHMe CpeHel 3aiep>KKU Tiepelau MakKeTOB JaHHbBIX, COOTBETCTBYIOIIee SLA.

Onenka PDV BK/II0UNTBL/BBIK/TIOUNTD OILIEHKY Bapualuy 3aepskKKu repemaun MmakeToB JaHHBIX
(PDV - Packet delay Variation).

PDV 3HaueHMe BapualMy 3aJepXXKU Tepenaul MakeTOB MaHHBIX, COOTBETCTBYIOIIEe
SLA.

Ouenka PL BKITIOUMTD/BBIKIIOUNTD OLIEHKY KO3(duiieHTa Mmorepb naketoB AaHHbIX (PL -
Packet Loss).

PL 3HaueHue Ko3pduimeHTa moTepb MakeToB JaHHbIX.

Ouenka BW BKITIOUMTDH/BBIKIIOUNTD OIIEHKY IPOITYCKHOM CIIOCOOHOCTM KaHajga Iiepegaun
IAHHBIX.

BW L2 3HaueHue MPOMYCKHOJ  CIIOCOOHOCTM  KaHaJla  MepemayM  JaHHBIX,
cooTBeTcTBYWOIIEee SLA, mpu KOTOPOI rapaHTUPOBAHHO HET MOTEPh MAKETOB.

11.1.3. O6wume

Ea A:1000 —  B:1000 —  16:56

0Gume

€o:01:00

PucyHok 11.6. Mento «Obujues

IuTenbHOCTh TecTa 3amaércs B ¢opmare hh:mm:ss. MuHMMaNbHOEe 3HAUYeHHE -
1 cekyHia, MakcuMMasibHOe — 99 yacoB 59 MUHYT 59 cekyH[I.

36



11.2. PesynbTatbl

I OCTYITHO HECKOJIBKO TUIIOB TabJINIL C pe3yIbTaTaMy U3MepeHMii

Ta6IMIIAMM BBITTOMHSIETCS IPY HaXKaTuM Ha Kiaapymm 1+ / F2 .

11.2.1. CBoaHble pe3ynbTaTtbi

. IlepexinoueHne Mexny

Ea A:1000 -  B:1000 -  17:23
PeaynetaTtm: cBOogHLIA

# FPD PDV PL BW L2 Tect
MC MC #* MGuT/Cc cTaT

1 2.165 2,081 0.1 10,00 3epw

L4 el MEC Cozp, 2arp,

PucyHok 11.7. Mento «Pe3ynbmamei: c800H®bI»

PD H3MmepeHHOe 3HAuUeHMe CpegHel 3aJep:kKKu Iepenadyu I1aKeTOB HAHHbIX.
I[Ipy Ha’KaTvM Ha KNABUIIY '° BBIIONHSETCS BHIOOP eqVHMULL M3MEePeHMs —
MC MJIM MKC.

PDV N3sMepeHHOe 3HaUeHMe CpeliHel Bapualuuu 3aep>KKU Iepeaun IakeToB

naHHbIX. [Ipy HaKaTuM Ha KIaBumy o

n3sMepeHums — MC MJIn MKC.

BBIITIO/THSACTCA BbI60p eI VHAL],

PL V3mepeHHOe 3HaueHMe Ko3d@duilMeHTa TOTepPb IaKeTOB JaHHBIX.

BeiBOOsITCS cCpeaHne 3HaueHMd.

BW L2 Vi3sMepeHHOe 3HaueHMe TMPOIMYCKHOW CIOCOGHOCTM KaHajla Tepenaun

IAHHBIX HAa YpOoBHe L2. BoIBOISTCS CpelHNEe 3HAUEHMS.

Tect cTaT CocTosiHME TeCTUPOBAHUA (BO3MO)KHIJI€ BapMaHTbl  IIepeuMC/IeHbI

B pasgese 5).

11.2.2. CeopHble pesynbTaTbl (SLA)

E® A:1000 -  B:1000 -  17:27
PeaynstaTt: ceogHea {SLAD

# FD PDV PL EW L2 Tect

1 Ok Ok Ok Ok Ok

Peaynbtar Tecta: 0Ok

LC - MK Coxp, 3arp,

PucyHok 11.8. MeHio «Pe3ynsmamei: c6o0Hwil (SLA)»
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B Tabnuile BBIBOISITCSI Pe3YIbTAaThl COOTBETCTBUSI M3MEPEHHbIX 3HAUEHMI 3aJaHHbIM
MOPOroBbIM 3HaueHussm SLA (cm. pasgen 11.1.2.1):

Ok 3HaueHMe mapaMeTpa HaXOAUTCS B Ipeienax, YyCTAHOBJIEHHBIX B MeHI0 «3HaueHus1 SLA».
Cooit 3HaueHMe mapaMeTpa BbIXOIUT 3a MpeJiesibl, YCTAHOBJIEHHbIE B MEHIO «3HaueHusT SLA».

11.2.3. Pe3ynbTaTbl Ang cepBuca

E® A:1000 - B:1000 —  17:34
Peaynstatw: cepemc 1
Makc. Cpen. MuH.
PD. mc 8.314 5,165 3.084
PDY. mMc 5,230 2,081 0
BW L1 10,406 10,391 10,372
BW L2 10,015 10,000 9,982
BW L3 9,663 9.648 9.631
ET 00:01:00 RT 0000200
TX 74999808 Rx 24999672
PL. % 0,09284 Kon—Bo 136
L o MG Coxp, 3arp,

PucyHok 11.9. Menro «Pe3ynsmamei: cepsuc 1»

PD, mc H3MepeHHOe 3HAueHMe CpeldHel 3aJepXXKu Iepemauu IIaKeTOB JAaHHbIX
(MakCcUMMa/IbHOE, CpeiHee ¥ MUHUMaJIbHOe).

PDV, mc H3MmepeHHOe 3HAUYeHMe BapuallMM 3aAepKKMU Iepedauyy MaKeTOB AaHHbIX
(MakcMMaJIbHOE, CpeJlHee ¥ MMHMMAa/IbHOE).

BWL1 3HaueHMe MPOIYCKHOM CIIOCOOHOCTM KaHaja Iepemadyy JTaHHbIX,
repecuMTaHHOe Ha ypoBHe L1 (MakcuManabHOe, CpeiHee M MMHMMAIbHOE).

BW L2 Vi3MepeHHOe 3HavyeHMe TIPOITYCKHOM CIOCOOHOCTM KaHajla Ilepemadn
IaHHBIX Ha ypoBHe L2 (MakcuMMabHOE, CpeflHee ¥ MUHUMAa/IbHOE).

BW L3 3HaueHMue TIPOITYCKHOV CIOCOOHOCTM KaHajlla T[epefauM [TaHHBIX,
repecuMTaHHOE Ha YpoBHe L3 (MakcumMaibHOe, CpeiHee M MMHMMAIbHOE).

ET Bpems, mpoieiiee ¢ Hayaaa TecTa.

RT Bpems, ocTaBiieecss 10 OKOHUYAHMS TECTa.

TX KosnuecTBO 1akeToB, IepeJaHHbIX 38 BpeMs TecCTa.

RX KonmyecTBO mmakeToB, IPUHSTHIX 38 BpeMS TecTa.

PL, % V3mepeHHOe 3HayeHue Ko3pduUIMEeHTa TOTepb IMaKeTOB JaHHBIX.
BeiBOIUTCS CpejHee 3HAUEHNE.

Kon-Bo KonnyecTBO NOTEpSIHHBIX TAKETOB 3@ BPEMSI IPOBEAEHNS TECTA.
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11.2.4. PesynbTtatbl ans cepsuca (SLA)

Ea A:1000 —  B:1000 —  17:38
Pesynstatw: cepemc 1 (5LA)
SLA 3Hau, CocT
FD. mc 6,000 5.165 Ok
FD¥. mc 3,000 Z2,081 Ok
PL. % 0, 10000 0,09284 Ok
BW L2 10,000 10,000 Ok
L4 = MHC Cozp, 3arp.,

PucyHok 11.10. MeHro «Pe3ynemamei: cepsuc 1 (SLA)»

B Tabuile BBIBOAUTCS CBOAHAsI MHGOpMAIMs IO pe3yibTaTaM TecTupoBaHusi. Homep

cepBluca BbIOMpaeTcs Ipy HaxKaTuy Ha kaasumm F1 / F2

SLA 3HauveHMe, YCTAHOBJIEHHOE B MeHI0 «3HaueHus: SLA» (cm. pasgen 11.1.2.1).

3Hay. CpenHee n3MepeHHOe 3HaueHue (cm. pasgen 11.2.1).

Coct B cTonb61ie BIBOAUTCS MHGOPMAIIMS O COOTBETCTBUM M3MEPEHHbIX 3HAUEHUI
3aJaHHBIM ITOPOrOBBIM 3HaUeHMsIM SLA (cMm. paspgen 11.2.2).
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12. Wneiid

HacTtpoiika mapameTpoB IlepeHamnpaBieHusi Tpaduka, IpUXOASIIEro Ha mpubop,
BBITIOJIHSIETCSI B MeHI0 «VITHCTpyMeHTbI» = «Illneiid».

— A:1000 - Bi— - 12:24
Wnemp

A
Tun 2

ET—obGHapyxeHWe
0AM

PucyHok 12.1. Mento «LLinelig»

[Topt

Br160p mopTa (A mau B), Ha KOTOpoM OyIeT OpraHM30BaH Iuieind.

Tun

Boi6op ypoBHs Mogmenu OSI, Ha KOTOpoM OyIeT IIPOMUCXOOUTh
repeHarpaBjieHNe TeCTOBOro Tpaduka:

— BBIKI — OTK/IIOUEHME BO3MOKHOCTM OpraHM3auumy Iuieiida

Ha BRIOPAaHHOM IIOPTY;

— 1 — dusmueckunii ypoBeHb;

— 2 — Ka”HaibHbINA ypoBeHb (MAC);

— 3 — ceTeBoM ypoBeHb (IP);

— 4 — TtpaHcnopTHbI ypoBeHb (TCP/UDP).

ET-o6HapykeHMe

[Tepexon B MeHI0 «ET-06HapyxeHue» (cM. pasmen 14).

OAM

[Tepexon B meHto «OAM» (cM. pasgen 13).
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13. OAM

HacTtpoiika mnapameTpoB coeguHeHUs 10 MOpoTokoay OAM BBINIOJMHSETCS B MEHIO
«HCTpyMeHTbI» = «lllneitd» = «OAM».

13.1. OcHoBHOE MeHI0

—  A:1000 - Bir— - 12:30

0AM

MNopT A
—ﬁ Buikn
OGHapyxeHne Fault

YpanéHHe npuiop

Brrkn MNaccHEHRR AKTHEHHIA

PucyHok 13.1. Mexro «OAM»

[Topt

Bri6op ropra aj1st HacTpoiiku OAM.

Pexxum

Bosmoskubie coctossHug OAM:

AKTUBHBI — aKTUBHBIN PEXMM; B aKTUBHOM peXMME IOPT MOKET
MochbUIaTh KOMaHAbl Ha OOHapyskeHMe YCTPOMCTB U BKIIOUEHNE
dyukuun «Illneiid» HA yoaJI€éHHOM MMPUOOpe, a TaKke pearnpoBaTh
Ha koMaHbl Ethernet OAM oT y#anéHHOTO YCTPOICTBA;
[TaccuBHBII — MACCUBHBIA PEXMM; B IIACCMBHOM peXMME MOPT
He MOKeT MHULIMMPOBATh BKItoueHne GyHkium «lIlneiid», a MoskeT
TOJIbKO pearpoBaThb Ha kKoMaHnabl Ethernet OAM oT yganéHHOTO
YCTPOJICTBA;

Boiki — OAM OTKI/IIOUEH.

O6HapyskeHMe

CocrosiHMe O6H8.pY)KeHI/IH y,ELaJ'IéHHOI‘O CeTeBOoIo YCTDOI./JICTBa. Bo3MoskHBIE

COCTOSTHMSI:
— Fault — HayanbHOe COCTOSIHME, COeIVHeHMe C YAAJE€HHBbIM
YCTPOICTBOM He YCTaHOBJIEHO;
— Sendlocal — OTIIpaBKa OAMPDU C uHdopMmaumen
0 MOJIIeP>KMBaeMbIX peskuMax paboThl;
— Passive wait — oxuganume OAMPDU ¢ wuHbopmalueit

0 TOJIIeP>KMBAEMbBIX PEXMMAax paboThI OT yAaJEHHOTO YCTPOJCTBA,
CKOH(UTYPUPOBAHHOTO B aKTUBHOM PEXIME;

Send loc/rem — ornpaBka OAMPDU ¢ wuHbopmatmeii
0 TOMIIeP>KMBAEMbBIX peKMMax paboThl JIOKAJIBHOTO U YHOAJTEHHOTO
nmpubopa M ¢ MeTKOI, O3Hayalolieii BO3MOXHOCTb YCTaHOBJIEHUS
COeIVIHEHUS,
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Send loc/rem ok — nonyuenne OAMPDU ¢ nndopmatiyeit o Tom, 4TO
pexkuMbl pabOThI JIOKAJTBHOTO U YAATEHHOTO YCTPOMCTBA SIBIISTIOTCS
COBMECTUMbIMU;
Send any — coefgyiHeHMEe YCTaHOBJIEHO.

INpumeuanue. YcneuHoe coegyHEHNE BO3MOXXHO TOJIBKO B TOM Ciyyae,
ecau yaanéHHbI mpubop mopmepskuBaeT PyHkuymio «Remote loopback»
(pexxuM ymanéHHoro muieida). B cayyae oTCyTCTBUSI HaHHOM (QYHKIIUM
COCTOSIHME OOHapyKeHMsI YIAJE€HHOIO YCTPOICTBa IIpUMeET 3HaueHue
«Send loc/rem ok».

Y naneéHHbIn
puo6op

[lepexon B MeHIO, comepskaiiee nHGopmaluio 06 yaaaéHHOM yYCTPOIICTBE
(cMm. paspen 13.2).

13.2. YpanéHHbit npubop

Il A:1000 -

B:1000 -

09:03

YpanéHHwa nputop

MAC apgpec
Yendor OUI
Pexum
Unidirectional
Rem, loopback
Link events
Var. retrieval
LB status

00:21:CEz08:06:21

Ox00 Ox21 OxCE
AKT.

Mot supported
Supported

Mot supported
Mot supported
Down

LE up

PucyHok 13.2. Merto «YdanérHeslili npubop»

MAC agpec MAC-agpec ygaJI€HHOTO YCTPOICTBA.

Vendor OUI VHUKa/IbHbIN UIeHTU(GUKATOP OpraHu3alinum, UCIIOIb3yeMblit
s reHepauyu MAC-agpeca.

Pexxum Cocrossame OAM ynajIEHHOTO KJIMEHTA.

Unidirectional [Mopmep>kka OMHOHAITPAaBAEHHOIO COeqMHEHMS.

Rem. loopback

[ToamepskKa peskMMa yIaJéHHOro nuieida.

Link events

IMopmepskka yBegoMJIeHMS 06 OIMOKax coeIVTHEHMS.

Var. retrieval

Ho,unepH(Ka CUMTDBIBAHMA II€pEeMEHHDIX, MCIIO/JIb3YEMbIX OJIS
OLI€HK! KayeCTBa KaHaJia CBA3M.

LB status

Cocrosaue pexkxuma «Illneiid» Ha ymajiéHHoOM npubope.
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14. ET-o6HapyxeHue

[Tapamerpbl ET-o0HapyskeHMs 3amaloTcsi B MeHIO <«MHCTpymeHTb» = «Illneitdp» =
«ET-o6HapyskeHue».

— A1000 - By— - 13:22

ET—oGHapyxeHHe

ABTOMAaTUYECKM
IP 0,0.0.0

Wnerp DBwrn

A B AeTomaTHYeckd JBHapUKeHME

PucyHok 14.1. Mento «ET-06HapyweHue»

ITopT Beibop mopra (A/B/ABTOMaTMyecku), C KOTOpOro OymeT
OCYIIECTBJISIThCSL Tepemava OaHHbIX. EcayM mpmbop IOOKIIOUEH
K CEeTU M YCTAaHOBJIEHO 3HaueHMe «ABTOMATUYECKM», BbIOOp IlOpTa
MIPOU3BOAMUTCS CJIeIYIONIMM 00pa3oMm:

— ecau nopT A u nopT B HaxomsTCS B OOHOM ceTu (T.e. CeTeBble
vyactu [P-agpecoB, 3amaHHbIX B MeHI0O «[lapameTpsl
nHTEepdeiicoB», COBNAIAIOT), TO JaHHbIE OYAYT OTIPAB/ISTHCS
criopra A;

— ecau nopT A v ropT B HaxXOSTCS B pa3HbIX CETSIX, TO JaHHbIE
OyayT OTIIPaBJSATHCS C IMOPTa, KOTOPBIt HAXOAUTCS B TO XKe
CeTH, UTO U yIOaJE€HHbI TpuUoop;

— ecau TopT A, mopt B M ymanéHHbI mpMOOpP HAXOMISATCS
B Pa3HbIX CETAX, JaHHbIe OYIYT OTIIPABISITHCS C IMOpTa A.

P [P-agpec ynaj€HHOTO yCTPOICTBA.

[neiid Bb160p ypoBHS 1i1eiida:

— P _ prikmouenne peskuma «Illneiid»;

- F2 _pxmouenne meiiga KaHaIbHOTO YPOBHSI;

— B _gxmouenue meiida ceTeBoro ypoBHs;

- F4 _ prmouenne neiida TpaHCIIOPTHOTO YPOBHSI.
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15. Tectbl TCP/IP

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

B MeHI0 «MIHCTpyMeHTbI» = «IP THCTpymMeHThI».
A;1000 - B:1000 - 09 27

IP WHcTpymMeHTH

JIxo—3anpoc

MapuwpyT
DNS
TCP krmeHT

PucyHok 15.1. MeHto «IP-uHcmpymeHmebl»

15.1. 3xo0-3anpoc (Ping)

L] A:100 — B:—— — 07:58

Ixo—szanpoc {192,168,225,190)

Crapt CramicTuka HacTpoliki

PucyHok 15.2. MeHr «3x0-3anpoc»

Crapt ( F1) 3aryck Tecra
Cratuctuka ( 72 ) [Tepexon K akpaHy «CtaTucTuka» (CM. pasgen 15.3)
Hactpoiiku ( F2 ) [Tepexon B MeH0 «HacTpoiiku» (cM. pasmen 15.2).




15.2. 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 15.3. MeHto «Hacmpoliku 3xo0-3anpocas

[TopT

Beibop moprta (A/B/ABTOMaTuMuecku), C KOTOporo Oymder
OCYIIECTBJISIThCS Ilepenauya HaHHbIX. Ecay mpubop MOAKIIOUEH
K CeT U YCTaHOBJIEHO 3HaUeHMe «ABTOMAaTUYECKN», BBIOOP MmopTa
MIPOM3BOAUTCS CIeIYIONIMM 00pa3oMm:

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

— e mopT A u mopt B HaxomsdTCsT B pa3HBIX CeTsX,
TO 3X0-3aIlpoCc  OyJeT OTHpaBjleH C I[opTa, KOTOPbIiA
HAXOJUTCS B TOM K€ CeTHU, YTO U TeCTUpPyeMoe YCTPOICTBO;

— ewm nopT A, mopt B 1 TecTupyemMoe yCTPOCTBO HAXOASATCS
B Pa3HBIX CETSIX, 9X0-3aIpoC OYIeT OTIpaBJIeH C mopra A.

IP agpec

[P-agpec y3ia, JOCTUKMMOCTb KOTOPOTO HEOOXOAMMO TPOBEPUTD.

Pasmep nakera

Pa3mep ICMP-mnakeTa B 6aiiTax.

KonnuectBO

KommaecTBo oTmipassieMmbix akeToB (0T 0 7o 9999). Eciu BbIOpaHO
HYyJIeBOe 3HaueHMe, MaKeThbl OYAYT OTIIPABJSITLCS N0 TeX MOp, Moka

He GyzeT HakaTta Kiaasuma 1 («CTom»).

Bpems oxxugaHus

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

[Taysa

Bpemsi MexIOy OTIIPaBKOW [OBYX IOC/I€N0OBATEIbHBIX 3aIllpOCOB
(B MC).
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15.3. CratucTuka 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 15.4. Cmamucmuka mecma «3x0-3anpoc»

B craTuctuke otobpaxkaercs mHdopmalys 0 MMHUMMAaJIbHOM, CpeJHEM, MaKCMMaIbHOM
BpeMeHM MeXKIy OTIIPaBKOW 3ampoca M TOJyYeHMeM OTBeTa, a TakKke O KOJMUYeCTBe
repegaHHbIX, IPUHSTHIX, TOTEPSIHHBIX M TOBTOPHBIX (C OJMHAKOBBIM ITOPSIAKOBBIM HOMEPOM)
MakeToB. 3HAUeHMEe B CTPOKE TaliMayT COOTBETCTBYET KOJIMYECTBY MAKETOB, IJISI KOTOPBIX
BpeMsI OTBeTa Ha 3X0-3aIpoc ObIJIO ITPeBbIIIEHO.

15.4. Mapuwpyr (Traceroute)

L A:100 - Bi;——— - 07 59

MapuwpyTt { 192,168,225,190 )

Crapt HacTpoliki

PucyHok 15.5. Merro «Mapwpyms»

Crapr ( 1) 3amyck Tecra.

Hacrpoiiku ( F2 ) [Tepexon B MeHI0 «HacTpoiiku» (cM. pasgen 15.5)
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15.5. 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 15.6. Merto «Hacmpoliku mapuwpymax»

[TopT

Beibop mopra (A/B/ABTOMaTuyecku), € KOTOporo Oyper
OCYIIIECTB/ISIThCSL Tepenava OaHHbIX. Ecau mpmbop MOAKIIOUEH
K CeTM ¥ YCTAaHOBJIEHO 3HAaueHMe «ABTOMaTUYECKM», BIOOp mopTa
MIPOU3BOAUTCSI aBTOMATUYECKN :

— ectu nopT A ¥ mopT B HAXOIATCS B OOHON CeTU (T.e. CeTeBbIe
vyactu IP-agpecoB, 3amaHHbIX B MeHIO «[lapameTpsl
nHTepdeiicoB», COBIIAAIOT), TO JaHHbIE OYIYT OTIIPABIISITHCS
cropra A;

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

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

IP agpec

[P-anpec ysia.

Maxkc. y3710B

MaKcuMaibHOEe KOJMUYECTBO MapIpyTH3aTOPOB, KOTOPOE MONKET
OBITDH ITPOIIEHO ITaKeTaMM.

Pa3smep nakera

Pa3smep Kagpa B 6aiiTax.

Bpems oxxumaHus

BpeMmsi, 1Mo ucTedeHUM KOTOpPOro OymeT OTIpaBeH CJIeYyIOIInii
3anpoc (B ciaydae, eciv He TIPUILET OTBeT Ha MpeabIayIuii).
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15.6. DNS (DNS lookup)

E® A:—— - B:—— - 09 22

DNS
A

Yzen ntc.metrotek,ru

IFP 0.0,.0.0

PucyHok 15.7. MeHro «DNS»

[Topt BriOop 1opTa Aj1s1 Ipuéma u rnepegaun TaHHbIX.
Y3en Vimst ysna, IP-apec KOTOPOTro HeOOXOAMMO OIIpeNeInUTb.
IP [TonyyeHHBIN1 B pe3yibTaTe IpoBedeHus Tecrta I[P-agpec

y3Jia, MMs KOTOPOI'o 3aJaHO BbIIIIE.

15.7. TCP-knueHTt

Ea® A:—— - B:——— - 00126

TCP knmeHT
HacTpoirkK

L MopT WL

Yzen ntc.metrotek,ru
TCP nmopt 80

HTTP
Papn  Findex.html

PucyHok 15.8. Hacmpoiiku mecma « TCP-knueHm»

[TopT Br160p mopTa A1 mpuémMa 1 rnepeaaun JaHHbIX.

VYs3en HomenHoe ums unu IP-agpec ysina.

TCP-nopt Homep mopra HasHaueHMs (Haubojiee YaCTO MCIIOIb3yeMble
HOMepa IOPTOB pUBeAeHbI B Tabuile 37.6).

daiin ITyTh K (aiiy, comepskMMoe KOTOPOTo OyAeT MOKa3aHO B OKHE
pe3ynbTaToB B ciyvae ycremHoro HT'TP GET-3armpoca.
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16. MNepexsar ARP

NMepexeaTt ARP (A)

ARP-TatnuHua nycTa

Pucyrok 16.1. MeHto «ARP MoHUmop»

A/B(F4)

[Tepexon k Tabauiie IP- 1 MAC-agpecos gjist iopta A (B).

17. TecTt Kabena

,H,I/IaI‘HOCTI/IKa HeMCHpaBHOCTeﬁ KabeJisl BBIMOIHSIETCSI B MEHIO <<I/IHCTpYM€HTbI» = «TecT

Kabesi».
L W A:100 - B:——— - 15:30
Tect katena (A)
Mapa 1-2 3-6 4-5 78
CocToAHWME HOPM, HOPM, K.3. K.2,
Jatyx.pp —m ——— -1.9 2.7
Aucrt. .M —— ———— 17 16
MonApH.
Nepekp. MDI MmbDI — —
CrapT A B
PucyHok 17.1. Mexw «Tecm kabensi»
Coctosgume | CocTostHMe Kabeis:
— TeCcT — UAET TeCTUPOBaHMe Kabesst Ha Ha/luule HeMCIIPaBHOCTeI;
— HOPM. — HOpMaJIbHOE COCTOSIHME KabeJs;
— 0OpBIB — OTCYTCTBME COeAMHEHNSI KOHTAKTOB BMUTO Maphl;
— K.3. — JBa wiu 60iee MIPOBOJHMKOB BUTO¥ Mapbl KOPOTKO3aMKHYThI;
— ¢60Ji — HeBO3MOKHO ITPOBECTY TeCTHUPOBaHMeE.
3aryx. nb 3HaueHMe 3aTyxXaHus CUTHAJIA.
Ouct. m PacctosiHue 10 06Hapy>keHHOTo fgedekTa.
[TonspH. [TonsipHOCTH BUTBIX MAp:
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—  «*+»: TIOJIOKUTEbHAA MOJISIPHOCTh (HOpMaJibHOE COCTOSIHUE);
— «—»: OTpuMLATeJbHAas MOJSIPHOCTb (COeAMHEHNEe OBYX IMPOBOJHUKOB
BUTOJ ITapbl HA OJTHOM KOHIe 00paTHO UX COeIMHEHMIO Ha IPYTOM).

[Tepexkp.

Pexxum BriawueHuss BuTbiXx mnap (MDI/MDI-X); 3HaueHus, BbIBOAMMbIE
B CTpoKe «IlepeKp.» MO3BOJISIIOT ONpeneauThb TUIT KabeJs.
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18. TpaH3ur

Ea NA:1000 PTH B:1000 PTH 15:10

Rx kagpw
Tx kagpw
Rx Galitw
Tx GalTh
OunaG K

TpaHzuT

TpaHzant M

MopT MopT

oo ooWm

Brkn

Brn

Pucyrok 18.1. Merio «TpaH3um»

Boixi ( F1) 3aBeplleHne TeCTUPOBaHMUS.

Bxia( F2) Bxmtouenne GyHkunm «TpaH3uT».

Rx kazpsl KonmnuecTBO KagpoB, NpuHSITHIX mopTom A(B).

Tx Kagpsl KonnuecTBO KagpoB, mepenaHHbIX TopToM A(B).

Rx 6aiiThI KoysmmuecTBO 6aiiTOB, MPUHATHIX TOPTOM A(B).

Tx 6aiiThI KonnuecTBo 6aiiTOB, mepemaHHbIx mopToM A(B).

(0)1117() 471 KomnuectBo 1makeToB, OpuHATBIX IopTtoM A(B) u umemmmx

HeIpaBUJIbHYI0 KOHTPOJIbHYIO CYMMY.
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19. LACP MoHuTOp

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 19.1. Mento «LACP MoHumop»

MII status CocTosiHMe arpermpoBaHHOIO KaHasa.

Channel count KonmuecTBO KaHAIOB B TPYIIIIE.

Host MAC MAC-aapec JIOKaJIbHOTO IIpubopa.

Partner MAC MAC-aapec yaaj€HHOro Impuoopa.

Current state CocrosHMe TecTUpPOBaHMSA. BO3MOKHbIE BAPUAHTHI:

e «wait for connection» — cocTOsIHME OXUOAHUS COEIVHEHMUS

c yoameHHbIM mnpubopom bepkyT-ET, Bo3HMKaeT cpasy Iocie

HakaTus Ha kiaasumy («CrapT») M coxpaHseTcs, IOKa

He BBITIOJIHSITCSI BCe HIKeIlepeurcIeHHbIE YCIOBUS:
o BTpyIIle ABa KaHaja,;
O €eCTb CoeIMHeHNe MeXIy MpubopamMu;

o MAC-azgpec ypanéHHoro mpubopa coBragaer ¢ MAC-
ajzpecom, yka3zaHHbIM B nojie «Partner MAC» meHto «LACP
MOHUTOpP» = «HacTpoitkm».

e «wrong partner MAC» - coeguHeHMe YCTAaHOBJIEHO,
HO MAC-anpec YO QJIEHHOTO npubopa He COBITIaJaeT
¢ MAC-agpecom, ykaszaHHbiM B mnosie «Partner MAC» MeHI0
«LACP moHuTOp» = «HacTpOiKm».

e «ok» — coemuMHeHMe YVCIIEIIHO YCTAHOBJIEHO U HET cOoeB
B TeUeHMM Bcero BpeMeHu MoHuTopuHra («Elapsed time»).
o «fail» - He BbINONTHSIETCS XOTS ObI OOHO W3 YCIOBUIA,
TepevrcIeHHbIX B TyHKTe «wait for connection».
e «ok, fail occurred» - coenuHeHMe YCHENTHO YCTAaHOBJIEHO,
HO 3a BpeMsI MOHUTOPVHTA HAOII0Ia/IMCh OIIMOKINA.
Elapsed time Bpems, nipoie/iiee OT HavYaja MOHUTOPUHTA.

O6mag cratuctuka | [lepexon B MeHio «O611ias craTucTuka» (cM. puc. 19.2).

LACPDU cratucrtuka | [lepexon B meHwo «LACPDU craTtuctuka» (cMm. puc. 19.4).

HacTpoiiku [Tepexon B MeH0 «HacTpoiiku» (cMm. puc. 19.5).

Crapt/Ctom ( ') 3amnyck/3aBepilieHue TecTa.

52



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 19.2. Merro «Obwas cmamucmuka. lopm Ax»

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

RX packets KosmmuecTBO NpUHATHIX KagpoB i rnmoprta A (B).

RX errors KomnuecTBO  NPUMHSITBIX  KaApoOB C  HEINPaBUIbHOM
KOHTPOJIbHOM CyMMOI Ajis rmoprta A (B).

TX bytes KonmuecTBo nepemaHHbIx 6aiToB a1 moprta A (B).

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

TX errors KomnuecTBO 1epemaHHBIX KaApOB C  HEINPaBWIbHOM

KOHTPOJIbHOM CyMMOI Ajis rmoprta A (B).

Link failure count

KonnuectBo IMOTEPb COEAMHEHN A MEXAY an6opaMM.

A( F2 ), B ( F3 ), Bond ( F4) [lepexitoueHue MeXOy CTAaTUCTUKOM pAjag mnopra A, B

1 00beIMHEHHOTO MHTEepdeiica («<Bond»).

G A:1000 LAC B:1000 LAC 13 04

Wrong partner MAC error: 657
Channel cnt error: 379

0Gyan cTATHMCTHUEA

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

CTon A B Bond

PucyHok 19.3. Menr «0bwas cmamucmuka. Bond»

RX bytes KonmuecTBo MpMHSTHIX 6aiiTOB 1Ji MHTepdeiica Bond.

RX packets KonmyecTBO MpUHATHIX KaaApoB 11 MHTepdeiica Bond.

RX errors KonmnyecTBO  MPUHATBIX  KaZpoOB  C  HENPaBUIbHO
KOHTPOJIbHOV CymMMoOit fijist uHTepdeiica Bond.

TX bytes KonmuecTBo nepemaHHbIX 6aiiTOB 4151 MHTEepdeiica Bond.

TX packets KonnyecTBO nepegaHHbIX KaapoB Ajs MHTepdeiica Bond.

TX errors KomnuecTBO mepegaHHbIX KagpoB C  HeINpPaBUIbHOM

KOHTPOJIbHOV cymMMoit fijist uHTepdeiica Bond.

53



Wrong partner MAC error

KonnuectBO MHTEPBAJIOB BpEeMEHU OJIUTEJIbHOCTBIO 1 C,
B T€UEeHMEe KOTOPBIX COCTOSIHME TecTa GbLIO «wrong partner
MAC».

Channel cnt error

KonnuecTBO MHTEpPBAJOB BpeMEeHM JIMTEIbHOCThIO 1 C,
B Te€UEHME KOTOPbIX KOJIMYECTBO KAaHAJIOB ObIIO MEHbIIIE IBYX.

Ea A:1000 LAC B:1000 LAC 10 43
LACPDU cTaTtHUCTUKA
MopT A
ExX LACPDU frames 113

T

Illegal frames
Unknown frames

LACPDU frames 116

markers frames
markers resp frames
markers frames
markers resp frames

B R R EE R kR ok
SOOOoO0O

Cron A i

PucyHok 19.4. Mexro «LACPDU cmamucmukax

RX LACPDU frames

KomnuectBo npunHaTseix LACPDU-mtakeToB gJis roprta A (B).

TX LACPDU frames

KommnuectBo nepeganHbix LACPDU-makeToB aJjis roprta A (B).

Illegal frames

KonmuecTBOo makeToB, B I0Jie TMOATUIIA KOTOPBIX YyKa3aH
He «LACPDU» mnu «MARKER», nj1s1 mopta A (B).

Unknown frames

Kapapsl, pasmep KOTOPBIX MeHbIIIe pa3Mepa, JOITyCTUMOTIO AJIs
LACPDU, gnsa mopta A (B).

RX markers frames

RX markers resp frames

TX markers frames

TX markers resp frames

KonmuectBo npunsaThiX (RX) 1 nepenanHbix (TX) cryske6HbIX
Ka/IpPOB, UCITOJIb3YIONMUXCS TTPU BbIBOZE U3 00CTYKMBAHMS
OJHOTO 13 KaHaJoB, Ajs noprta A (B).

A( F2 ),B( F3)

[TepexiitoueHme MexXny CTaTUCTUKONM IJist opTa A u B.

C#]

A;1000 LBZ2 By—— - 15 49

HacTporkm

(=l gt g0y O0:21:CE:28:19:AA

PucyHok 19.5. Hacmpoiiku mecma «LACP moHumop»

Partner MAC

MAC-agapec yoanénHoro npubopa bepkyt-ET.
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20. KoHdurypuposaHue M720 (Smart SFP)

Onga  ypanénHoro vyrpasieHusi M720 (Smart SFP) cnemyer 1iepeilTu B MEHIO

«/ITHCTpYMEHTbI»

«Kondur. Smart SFP». VYpmanéHHoe yIpaBjeHMe BbITIOTHSIETCS

nocpenctsoM REST API moBepx mportokona HTTP (rmopt TCP 80). [as 3ampoca AaHHBIX
ucrnosb3yeTrcst mpoTokoa JSON-RPC 2.0. dopmat o6meHa manHbiMu — JSON.

E® A:1000 - B:——— - 1B:21

Konpur, Smart SFFP

MNogkMYMTECA K
HacTpoikn IP
Wnengp
DU TP

(JEHOEWTE BCE

PucyHok 20.1. Merro «KoHgue. Smart SFP»

IToaxmounThCS K

[lepexon B MeHIO AJjid YCTAHOBKM ITapaMeTpPOB IOAK/IIOYEHMS
K M720 (Smart SFP), cm. pasnmen 20.1.

Vudopmarus

[Tepexon B meHIo «MHDopMmatius», cm. pasgen 20.2. B aToM MeHI0
npenacrasieHa MHbopmanyst 06 M720 (Smart SFP), Kk koTopomMy
BBITIOJIHEHO MOAKIII0UEHMeE.

Hacrporiku IP

[Tepexon B meHto «Hactpoiiku IP», cm. pasgein 20.3. B aToMm MeHIO
BBITIOJTHSIETCSI HaCTpoiKka rapamMeTpoB nHTepdeiicoB
Y MapuipyTusauuu (TOJAbKO ILUIK03a I0 yMOJAYaHuio) Ha M720
(Smart SFP), K KOTOPOMY BBITIOJIHEHO ITOAK/II0YEHME.

[neiid [Tepexon B meHio «lllneiid», cm. pasgen 20.4. B 3ToM MeHIO
BBITIOJIHSIETCST HAcTpoiika meiidha Ha M720 (Smart SFP).
OUNbTPHI [Tepexon B MeHI0 «®uabTpbl», cM. pasgen 20.5. B sTom MeHI0

BBITIOJIHSIETCST HACTPOTiKa 1ieiida Ha ocCHOBe (PUIbTPOB.

Ipumeuanue. Menio «MHbopMmalusi», «Hactpoiiku IP», «Illneiid», «PUABTPbI» JOCTYITHBI TOJBKO MTPU HATUUIUU
noakmaoueHnss K M720 (Smart SFP).

[Ipy HaxkaTUM Ha KIABUIILY

F4  («<O6HOBUTb BCE») IMpMOOp 3aIPOCUT BCe HACTPOIKM

¢ M720 (Smart SFP) 1 0OHOBUT TeKYyII[Vie 3HaUYeHMSI.
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20.1. NopknioueHne Kk M720 (Smart SFP)

®E=  A:1000

[  A:1000

[ A:1000

B:——

16:25

MopT
MogKAHYMTECA K
Napone admin

Ctatyc

MogKkNHYMTECA K

A

192.168.2.1 MogknwumTeca Kk 192,168,.2.1 192.168.2.1
EE T ﬂapoﬂb admin *xxxxxxx ﬂapoﬂb admnin **xxxxxx
MopkawueHo Ctatyc OTrAWMeHO Ctatyc OTrAwueHo

MogkNHYMTECA K

L llopT N

MogkAHYMTECA K

MopT
MNogKAHUMUTBECA K

A

OTKANYMTECA LA

MNoakmwumTeca Mo YMONHaHHH MogkmuuTeCA

PucyHok 20.2. MeHto «[To0kmo4umecs k»

[TopT

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

ITogkmounNTHCS K

IP-agpec M720 (Smart SFP). Ilpy HakaTuu Ha KiaaBumryy

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

[Taposb admin

[Taponb ajg yuéTHOi 3amucu «admin». [Ipy HaXkaTuy Ha KIaBUIILY

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

K 3aBOJCKMM 3HAUYE€HUSIM.

Cratyc

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

[loce ycTaHOBKM TapaMeTpOB TOAK/IIOUEHMS cjedyeT HaXaTb Ha KJIaBUIILY

(«ITopxmwountbca»). EciM mnopk/iaoyeHMe HEeBO3MOXKHO,

06 omobkKe:

F4

OymeT BbIBEIEHO COOOIIEHMeE

]

A:———— B:———— 16:29

OumGral

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

Pucyrok 20.3. Owubka nodkawdeHus
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20.2. Undopmauus

ma A:1000 - B:——— — 16:58

HHpopmaumna

Mpowzeon. Metrotek
HMa smart—sfp
Tun  SmartSFP

S5/N 00011
Hd 2.1

APP ©,0.1

FPGA ©.1.0-0

55 ¢.0.1

PucyHok 20.4. Mexr «MHpopmayusi»

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

Tun Twunn M720 (Smart SFP).

S/N Cepuitnbiit HoMmep M720 (Smart SFP).
HW ArnirmapaTHast Bepcusl.

APP Bepcust npuknagxoro I10.

FPGA Bepcust mukpokoga FPGA.

SYS Bepcus cucremuoro I10.

20.3. Hactpotiku IP

[EE  A:1000 - B:———

-~ 00:56 A:1000 - B:——— - 16:47 |[®mm A:1000 - B:—— — 09:58

HacTtpokrm IP

HacTponka uHTeppencos HacTponka uHTepipencoe HacTpolka wHTepfercos
HacTporkn MapupytTraaumm HacTporkn MapupyTraaummM HacTponkm MapupyTuraaumm
lWwzs vepes nopt ghel (B) llnws vepes nopt ghel (B) llnws vepes nopt gbhel (B)

HacTtponrm IP HacTponru IP

O8HOBMTE WsmeruTs < pd

PucyHok 20.5. Merro «Hacmpoliku IP»

Hactpoiika nHtepdeiicos ITlepexom, B  MeHio «Hactpoiika  uHTepdeiicoB»,

cm. paszgen 20.3.1.

HacTpoiiku mapiipytusaiuy | [Ipy Bbi60pe JaHHOTO ITyHKTa MeHI0 MOXXHO OOHOBUTD MJIN

M3MEHUTDb HaCTpOVIKM MapmpyTmnu3anonn.

[Ipy HaxxaTuy Ha Kiaasumy '° («OGHOBUTBL») MpUOOP

3aIIPOCUT HACTPOVIKYU 1IJTI03a 110 yModaHuto ¢ M720 (Smart
SFP) 1 0GHOBUT TeKyIllee 3HAUEHME.
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[Ip HakaTuM Ha KiaaBumryy 4

TIOPT».

(«i3MeHUTb») CTaHeT
IOCTYIleH [Jji1 HaCTpPOMKM IyHKT MeHw0 «Illnio3 yepes

[Il;r03 yepes mopT

gbel (B).

Bb160p nopTa c nomombio knaum F1 u F2 :gbe0 (A) uan

[Ipy HacTporike 1UI03a IO yMoaYaHuioo Ha M720
(Smart SFP), O6ymeT wuCIO/Jb30BaH
YKa3aHHBII B HACTPOIKaxX BhIOpaHHOIO ITOPTA.

11IJTI034,

[Tocsie BbIOOpA MUTIO3a CJIEIYET BEPHYTHCS B MYHKT MeHI0 «HacTpoiky MapiipyTu3aumm»

1 BbIOpaTh «CoxpaHuTb» ( 72 ) mmm «OT™MeHuTH» ( 74 ):

Ea A:1000 - B:——— - 16 36

Hactpomrkn IP

Hactpoika wHTep(encos

HacTpoiki mapupy T3 AL

Wmoz vepes nopt gbel (B)

CoxpaHuTe OrreHuTE

PucyHok 20.6. CoxpaHeHue unu ommMeHa Hacmpoek

ITpu BrI6GOpe «COXpaHUTh» BOSHUKAET CIeIYI0Iee COOOIIeHNe:

Ea A:1000 - B:——— - 17:05

Brrmanme |

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

Wnws vepes nopt: gbel (B)

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

La Her

PucyHok 20.7. CoobuweHue 06 uzmeHeHuu Hacmpoek M720 (Smart SFP)

Heob6xomumo otseTutb «[Ia» ( F2 ) mmum «Her» ( F4).
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20.3.1. Hactpoika uHTepdeiicos

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

PucyHok 20.8. Merio «Hacmpoliika uHmepgelicos»

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

VMt TopTa U3MeHsIeTcs IIpY HaKaTuUy Ha KIaBuIy 2y .

F3

n

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

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

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

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

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

ma A:1000 - B:——— - 16 44

HacTpoika wWHTeppercoB

NopT gbed {A)
IP agpec 192.168.12.10

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

L4 = CoxpaHdTe O THEHUTE

PucyHok 20.9. CoxpaHeHue unu ommMeHa Hacmpoek

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

BHuMaHKe |

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

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

la Her

PucyHok 20.10. CoobujeHue 06 usmeHeHuu Hacmpoek M720 (Smart SFP)

Heob6xomumo oteeTutb «[Ia» ( F2 ) mmum «Her» ( F4).

20.4. Wnend

E® N:1000 - B:—— - 17 13| =™ A:1000 - B:——— - 10 02
llneAgp llnenp
Mopt gbe® (A) Mopt gbed (A)
Yposeri Bk Bun
£ > BHOEMTE MzMEHUTE Brkn 2 3 4
PucyHok 20.11. Menio «lLnelig»
ITopT Bri6op mopta M720 (Smart SFP) nyist HacTpoiiku meiida: gbe0 (A) mnm gbel (B).
VIMs IopTa M3MeHsIeTCs TPY HaskaTuy Ha KiaaBumm F u F2 .
[Ipu HaxxaTuy Ha KIaBuimy '° («OGHOBUTB») MIPMUOOD 3aIIPOCUT HACTPOIIKU
nteiica ¢ M720 (Smart SFP) 1 00HOBUT TeKylilee 3HaUYEHMe.
IIpy Ha>xaTuy Ha KiIaBuIry 4 («VI3sMeHUTb») CTaHeT JOCTYIIeH /1711 HACTPOKM
ITYHKT MEHIO «YPOBEHb»>.
YpOBeHb | BpiGop ypoBHS muteiida: ' — mureiid BHIKMIOUEH, 2 — mutefid KaHANIbHOTO
ypoBHs (L2), F3' _ ineitp cereBoro yposust (L3), F4 e
TPaHCIIOPTHOTO YpoBHS (L4).

[locne HacTpoiiku Inuieiida ciaemyeT BepHYTbCS B ITYHKT MeHIo «[lopT» u BbIOpaTh

«Coxpauutb» ( F* ) mmm «OT™MennTb» (4 ):
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ma A:1000 - B:——— - 17:20

Wnerp

NopT gbed {A)

YpoBeHs Boikn

L4 = CoxpaHdTe O THEHUTE

PucyHok 20.12. CoxpaHeHue unu ommeHa Hacmpoek

[l KOppeKTHO paboThI 1IIeiida mepes coXxpaHeHeM HaCTPOEK He0OX0IMMO HACTPOUTD
dunabTpsel (cM. pasgen 19.5). Ecau vy oguH GUABTP He HACTPOEH U (GMIbTPbI BBIK/IIOUEHbI, TO
nieiid He MOXKET ObITh BKIIOUEH.

20.5. Ounbrpbl

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

PucyHok 20.13. MeHw «@Punsmpebi»

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

gbe0 (A) mm gbel (B). Mimsa mopTa M3MeHSIeTCS MpU HaKaTUU

F1 F2

Ha KITaBUIIU n

IIpy HaxkaTuM Ha KaaBumy > («O6HOBUTbH») IPUOOP 3aIIPOCUT
HacTpoiku ¢uabTpoB ¢ M720 (Smart SFP) 1 0GHOBUT TeKyIIe
3HAUeHMUsI.

ITpy HaXkaTuM Ha Kaasumy '+ («/I3MeHMUTb») CTaHeT JOCTYyIeH

1711 HACTPOMKY ITYHKT MeHIO «BKIIOUNTD».
F2

BKIIIOYNTB F1  BBIKTIOUNTD QUIBTPHI, — BKJIIOUUTD QUIBTPHI.
HacTpoiiku punbTpoB | Ilepexon B meHio «HacTpoiiku puabTpoB», cm. pasgen 20.5.1.
Cratuctuka puabTpoB | [lepexon B meHI0 «CTaTucTUKa PUIBTPOB», CM. pasaen.20.5.2.
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[Tocsie BKIIIOUEHMS MU BBIKIIOUEHMS] QUIBTPOB CeAyeT BepHYThCS B IMyHKT MeHIo «I[TopT»

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

ma A:1000 - B:——— - 18 01

PUNLTRR

Nopt gbed {(A)

Bxawumte [la

HacTporku puiLTROE
CTaTMCTHMKA QWILTROB

L o CoxpaHHTE OTHEHKTE

PucyHok 20.14. CoxpaHeHue unu ommeHa Hacmpoek

20.5.1. Hactpoitku punbtpoB

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

PucyHok 20.15. Menwo «Hacmpoliku ¢punsmposs»

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

F1 F2

c 0o 11 nmpu HaXkaTUM Ha KJIaBUILU "u

[Ipu HaxkaTuy Ha KIaBuury 2 («OGHOBUTDHY) IPUOOP 3aIIPOCUT
HacTpoitku GuabTpa ¢ M720 (Smart SFP) 1 06HOBUT TeKylliye
3HauYeHus.

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

Route Bbi60p MapiiipyTa cjieloBaHus TaKeTOB:

e None ( 1) — maxer 6yger 06pa6oTaH B COOTBETCTBUM
C O6LIVIMM TIpaBMIaMM Tlepejauyt TaKeTOB;

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

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

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

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

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

E® A:1000 - B:—— - 12 31

HacTporku guUbTpoEB

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

L o CoxpaHHTE OTHEHKTE

PucyHok 20.16. CoxpaHeHue unu ommMeHa Hacmpoek

20.5.2. Cratuctuka ¢punbTpos

Ea A:1000 - B:—— - 10 08

)

Az1000 -

CratMcTrrka PULTRoB

Nopt gbhed {A)

PnsTp 1

CrartmcTrrka puisTpoB

MopTt

gbel (B)

Kon—-Bo Sant 9 Kon-Bo Gant 9
Kon-Bo naketos 9 Kon—Bo naketos ©
L ol o o JAHOBMTE
PucyHok 20.17. MeHwo «Cmamucmuka ¢uasmposs»
[Topt Boi6op mopta M720 (Smart SFP) njst mpocMoTpa CTaTUCTUKU:

gbe0 (A) unu gbel (B). ims1 mopTa u3MeHsIETCSI TPU HasKaTUU

Ha kimaumm F1ou F2

OwibTp O ... ®uibTp 11

Br16op punbTpa Iy IpocMOTpa CTaTUCTUMKU. HoMep ¢uabTpa

F1 F2

N3MEHAETCH ITPpY Ha>KaTUM Ha KJIaBUIIN n

Kos-Bo 6aiiT

KosmaecTBO NMpUHSATHIX 6AMATOB.

Komn-Bo makeToB

KonnuectBo IIPMHATDBIX I1aKEeTOB.
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21. BERT. HacTpoiika napameTpoB Tecrta

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

«HacTpoiikm».

21.1. O6wme HaCTPOMKHM

gy A:1000 - B:——— - 13 52

BERT
HacTporkm
1
Tvn nocn. MNonesz.
MNone=z. AABBCCDD
Harpyzsra (L2} 100 %
AmuTensHoCcTE  Q1:00:00
Pazmep kagpa [locToAHHBIA
Kagp 64

Tononorva TecToB
3aronoBok

1 2 3 4

PucyHok 21.1. Merto «Hacmpoiiku BERT»

YpoBeHb Bri6op ypoBHst Mogenu OSI, Ha KOTOpoM OyIeT IIPOBOAUTCS TECT:
1 — dusmuecknii ypoBeHb, 2 — KaHaIbHbIN YPOBEHb, 3 — CETEBOIA
YPOBEHb, 4 — TPAHCIIOPTHBIN YPOBEHb.

Twurm mocit. BbI6Op CTaHIAPTHONM MM 3a7aBAaeMOii IT0Jb30BaTe/IeM TeCTOBO
10C/IeOBaTeIbHOCTH.

ITonb3. BBoj, mo/b30BaTenbCKOM IOC/Ie40BaTEIbHOCTN.

Harpyska (L2) 3HaueHye nHbopmMaiyonHoit (L2) ckopocTy B mpomeHTax ( 1),
B kK6uT/c ( 72 ) umm B Méut/c ( F2).

ONUTenbHOCTD 3ajaHue BpeMeHU U3MepeHMsI.

Pa3smep kazpa

Ecmm  BbiGpaHo «CiyvaliiHblii», TO pasmep Kajpa Oymer
M3MEHSThCSI 110 PaBHOMEPHOMY 3aKOHY B 3aJJaHHBIX Ipejenax
(myHKTBI MeHI0 «MuH. Kagp», «Makc. Kagp»).

Ecnn BbiOpaHO <«IIOCTOSIHHBIN», TO OJsI TeCTUPOBaHUS OYyOyT
MCTIOb30BaThCS KaZpbl, pa3Mep KOTOPBIX 3aJAETCS B ITYHKTE
MeHI0 «Kazp».

Kanp BBoJ pa3smepa Kajpa JaHHBIX.
Tomnonorust TeCToB [Tepexon B MeH10 «Tormosorust TeCToB» (CM. paszen 6.1).
3aroj0BOK [Tepexon B MeHI0 «3arosioBOK» (CM. paszesn 6.2).
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21.2. Hactpoiku MPLS

CTek MeTOK Ha Iepefavy u npaBuia rpuéeéma 3afarTcsi B MeHio «M3mepenus» = «BERT»
= «HacTpoiikn» = «3arosoBok» = «JI0MOJIHUTEIbHO» = «MPLS».

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

Mepenaqa He CHOHGMMYPHMPOBaHA

MpHEM HE CHOHBHUMYPMPOEAH

PucyHok 21.2. MeHio «MPLS»

[lepenaua [Tepexon B MeHI0 «CTE€K MeTOK» (CM. puc. 21.3).
[Tpuem [Tepexon B meH1o «[IpaBuia nmpuéma» (cm. puc. 21.4).
) A: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 21.3. Mexr «Cmek Memok»

Kon-Bo meTok Bribop KoMuecTBa MeTOK (OT 1 10 3), KOTOpoe 6yIeT 1o0aBIeHO
B [1epe/laBaeMblit ITaKeT.

MeTtka 3HaueHue MEeTKU.

MPLS COS Kiacc o6cmyskuBaHus makeTa.

TTL Bpems k13HM nakeTa C METKOJA.
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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 21.4. MeHto «[pasuna npuéma»

Koi-Bo meTok

Bb160p KO/IMYECTBA METOK B MMPUHMMAEMbIX TTaKeTax.

MeTka 1, MeTka2, MeTka 3

3HayeHlVe MeTKMN.

66



22. BERT. Pe3ynbtaTtbl aHanusa

Pesynbratsl Tecta BER BbIBO#STCS B MeHI0 «M3mepeHusi» = «BERT».

W] A:1000 — B:1000 — 11 45

BERET
ET Q00004 BT 00:59:56

ElTs 2.087e+0b
EBEITs ©.000e+00 BEE 0,000e+00

LS5 Q #LSS QL 000
LOS O ¥LOS QL 000
CrapT Coxp,darp,

PucyHok 22.1. Mexr «BERT»

ET Bpems, mpouieniinee ¢ Hayajia TecTa.

RT Bpemsi, ocTaBilieecst 10 OKOHUaHMS TeCTa.

BITs KomaecTBO MPUHSTHIX OUT.

EBITs KosnuecTBO OMINOOYHBIX OUT.

BER OTHOIIeHMe KOJMYeCTBA OIIMOOYHBIX OUT K OOIIeMYy YUCITY
TIPUHSITBIX OUT.

LSS BpeMsi, B TeueHMe KOTOPOTO HAO/IOIa/Iach MOTEPST CMHXPOHU3ALIUNA
TECTOBOJ MOCIeI0BATETbHOCTH.

%LSS OTHolIeHNe BpeMeHM, B TedeHMe KOTOpOro Habsomanach rnorepsi

CUMHXpOHM3alIUN TEeCTOBOM MOC/Jed0BaTe/IbHOCTU, K BpeMeHH,
rmponiegnieMy ¢ Hadajia TeCTa (B HpOLlEHTaX).

LOS Bpemsi, B TeueHe KOTOPOTO CUTHAJI OTCYTCTBOBAJI.

%LOS OTHo1IEeHNe BpeMeH!, B TeueHMe KOTOPOTO CUTHAJI OTCYTCTBOBAJ, KO
BpeMeHMU, NpollelemMy ¢ Havyasa TecTa (B MPOLeHTax).

HacTtporiiku [Tepexon B meH1o «Hactporiku BERT» (cm. pasmen 21.1).

Crapt ( F1) 3alycK Tecra.

Coxp./3arp.( ) [lepexon, B MEHIO COXpaHeHMSI M 3arpy3kKu pe3yJIbTaTOB TeCTa

(cMm. paspen 30).

INIpumeuanue. LSS 5TO COCTOSIHME OTCYTCTBUS CUHXPOHMU3ALNY C TIPUHUMAEMbIMU TaHHBIMMU,
IIpU KOTOPOM HeT BO3MOXXHOCTM OlleHuBaTb napamerp BER. Bo3MoyXHble IPUUYMHbBI
OTCYTCTBUS CMHXPOHU3ALIUN:

— HEeCOOTBETCTBME TECTOBBIX ITOC/IEIOBATEIbHOCTEN (HAIIpuMep, Ha IIpuéMe HacTpoeHa
IICII 2el5, a B ka"ase nepemaéTtcst [1CIT 2e23);

— KaHajJ, B KOTOPOM TIepefaeTcsl I0CAeI0BaTeNbHOCTh, MMEET CAMUIIKOM BbICOKUIA
ypoBeHb BER (mmoporosoe 3Hauenue cocrasiser 0,01).
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23. NakeTHbIN pKuTTEp. HacTpoiika napameTpos TecTa

HacTtpoiika mnapameTpoB aHaiu3a IIAKeTHOTO [KUTTEpa BbBINOJHAETCS B MEHIO
«N3smepeHusi» = «IlakeTHbIN IKUTTEP» = «HaCTpOnKm».

—  A:1000 - Bir— - 14:56

MakeTHHA AXWUTTER
HacTporkm

MopT NpHvema A
GRS 100

AmuTensHoCTE  Q0:01:00

TecToBHA NOTOK

PucyHok 23.1. Merto «llakemHsili dxummep. Hacmpodkus

[TopT npuéma Bri6op MmopTta, Ha KOTOPOM Oy[eT MPOUCXOIUTh M3MepeHue
IKUTTEpA.

[Topor, mc [ToporoBoe 3HaueHue IKUTTEPA.

IJINTeNbHOCTD Bpems namepeHust JKUTTEpA.

TecTOBBIN IOTOK [Tepexon B MeHIO «TeCTOBbBIN OTOK» (CM. pa3gen 25).
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24. MakeTHbIN pxuTTep. PesynbraTbl aHanusa

Pe3ysibTaThl aHaIM3a MAKeTHOTO KUTTEpa B TaOJIMUHOM U rpaduueckomM Bue AOCTYITHbI
B MeHI0 «/3mepeHusi» = «IlakeTHBIN IKUTTEP» = «OTUET».

B3 A:1000 GEN B:1000 PJ 10 05

MakeTHHA a¥UMTTED
ET Q00006 BT 000054

RX-RATE /61.90 TX-RATE 761.90

PKkTs 9.10e+06 TX—FPKTs 9.08e+06
000Ps O, 00et+00 #000Ps 0,000
INOFs 9,10e+06 AINOPs 100,000

< 100 ms APKTs 100,000
>= 100 ms 4PKTs 0,000

HacTporkmM

Cran [paguk PacnpeneneHue Coxp,s3arp,

PucyHok 24.1. SkpaH «[lakemHsili Oxummep. Omuém»

ET Bpems, nipomeniiee ¢ Hayasa TeCTa.

RT Bpewms, ocTaBiiieecst 10 OKOHUYaHUS TeCTa.

RX-RATE, TX-RATE CKOpOCTh TeCTOBOTO IMOTOKA Ha ypoBHe L2.

PKTs Oob11ee KOJIMYECTBO IIPUHSITHIX ITAKETOB.

TX-PKTs Oob11ee KOJIMYECTBO ITepeaHHbIX ITaKeTOB.

00O0OPs Ko/imuecTBO IakeTOB, NMPUHSITBHIX HE B TOM MOpSIIKe,
B KOTOPOM OHM OBUIM OTIIPABJI€HbI.

%000Ps [TpoiieHT OT OOIIEro KOJMYecTBa IPUHSTHIX MMAKETOB,
TIOJTYYEHHBIX HE B TOM IIOpSIIKe, B KOTOPOM OHM OBLIN
repeaaHbl.

INOPs KosmnuecTBO mMakeTOB, MPUHATHIX B TOM >Xe TOpSIKe,
B KOTOPOM OHM ObUIM OTITPaBJI€HbI.

%INOPs [IpoiieHT OT OOIIEero KOJMYECTBA IPUHSITHIX MAKETOB,
TIOTYYeHHBIX B TOM JKe TOpsIIKe, B KOTOPOM OHM ObLIN
OTIIpaBJI€HBbI.

<ms %PKTs [Ipo1eHT OT 001IEero YnMcja IPUHSTHIX ITAKETOB, IKUTTEP
KOTOPBIX ObI MeHbIIIe 3a[JJaHHOTO ITOPOra.

>=ms %PKTs [Tpo1ieHT OT 0O1LEero YmMcjia IPUHSITHIX ITAKETOB, IKUTTEP
KOTOPBIX ObII O0JIbIIIE MJIV PABEH 3aJaHHOMY ITOPOTY.

HacTpoiiku [Tepexon, B meHio «IlakeTHblVi mkutTep. HacTtporikm»
(cMm. paspen 23).

Coxp./3arp. ( ™) [lepexon, B MeHIO COXpaHeHUSI pe3yJbTaTOB TeCTa
(cMm. paspen 30).

F1

[Ipy HaskaTUM HA KIaBUIIY («CtapT») HAUMHAETCS OIpefiesieHMe IKUTTepa NaKeTOoB,

MOCTYMNAIIMX HA TOPT, BhIOpaHHBI B MeHI0 «IlakeTHbIVi mkuTTep. HacTpoiiku». Iocie
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3allyCKa MBMepeHMﬁ HaCTpOﬁKM OJAaHHOTO MEHIO CTAaHOBATCA HEeOOCTYIIHBIMU  OJId

penakTUPOBaHMSI.

IIpy HaxkaTuy Ha kiaasumry 2 («[paduk») ocyllecTBIgeTcd Iepexof, K SKpaHYy,

cozepskanieMy rpadudeckoe MmpeacTaBaeHNe pacipeneieHs MakKeTHOTO IKUTTepa.

LN A:100 — Byr—— - 03:41

NareTw & MNarkeTHHA gRMTTER
1 e s .

0,0 12,5 25,0 37,5 E0,0 E2,5 75,0 87,5 100,0  inf
Lsvrrep,ms
PacnpegeneHue OraéT Coxp,/2arp,

PucyHok 24.2. SkpaH «[lakemHsil Oxxummep» (2paguk)

IIpy HakaTuy Ha Kaapumy 2 («PacmpeeneHne») OCyLIeCTBISETCS Iepexos K 9KpaHy,
comepskalieMy MHGOPMAIIMIO O paclpeneeHnn IKUTTepa.

] Az 1000 - B:1000 GEN 14 41
MakeTHR gXUTTEP
PacnpepeneHue
[xu1TTep . -ms NakeTw. %
( 0.000, .., 0.125) 100,000
( 0,125, .. 0, 250) 0,000
{ 0,250, .. 0,.379) 0,000
{ 0.375... 0,500) 0,000
{ 0,500, .. 0,.625) 0,000
{ 0,625, .. 0. 750) 0,000
{ 0,750, .. 0,.879) 0,000
( 0.870,.. 1.,000) 0,000
( 1,000, .. ) 0,000
CrapT OTugT [patir Coxp,darp,

PucyHok 24.3. JkpaH «[lakemHbili Oxxummep. PacnpedeneHue»

Ha skpaHe OTOOpaskaloTCSl ABa CTOJOIIA: B MEePBOM IPUBEAEHbI T'PAHMUIIbI MHTEPBAJIOB,
BO BTOPOM — KOJIMYECTBO MAKeTOB (B IIPOLIEHTAX), I)KUTTEP KOTOPBIX ITOITIAJI B ONIpeaee HHbIN
MHTepBaJl. BepxHss rpaHuUlia MHTepBaJia 3a4aeTcsl B MeHI0 «IlakeTHbIN IxKuTTep. HacTpoikm»
n obo3HaueHa Kak «Ilopor, mc». VHTepBa/i OT Hy/Isl IO 3aJaHHOTO IIOpOra [IeJIUTCS
Ha Olpefe/ieHHOe UMCJIO [OABIHTEPBAJIOB; II0 pes3yjbTaTaM TecTa [JIsI KaXKAoro
MOJBIHTEPBA/JIa B IIPAaBOM CTOJIOIIE OTOOPAa)KaeTCsl IPOIEHT MaKeTOB, IKUTTEP KOTOPBIX
HaXOOUTCS B 3TUX Mpelesax.
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25. TecTOBbIM NOTOK

HacTpoiika mapaMeTpOB TreHepaluyu TEeCTOBOTO TpaduKa BbIIOJHSIETCSI B MEHIO
«M3mepeHnsi» = «TeCTOBbIN MOTOK».
25.1. O6wme HaCTPOMKHM
G A:1000 - B:1o0o - 13:15 G A:1000 0 - B:loog - 13:18
TecToBHM NMOTOK TecToBHM NMOTOK
OTnpaeka Beikn OTnpaeka Beikn
MNopT nepegavd A MNopT nepegavd A
ro_aperer o GavTan
AmuTensHoCcTE  Q0:01:00 Kon—-Bo Gant ©Q
Harpyzsrka (L2) 100 % Harpyzsra (L2} 100 %
Pazmep kagpa [locToOAHHBIA Pazmep kagpa [locToAHHBIA
Kagp 64 Kagp 64
3aronoBok 3aronoeok
ET —3;—:— RT —i——i ET —3:—:— RT ——i—i
N0 EpeMeHHd A0 NaKeETam no BaiTam o EpeMeHK A0 NaKeTam no BaiTam
PucyHok 25.1. MeHto «Tecmoasili nomok»
OTmnpaBka BxroueHne/BbIK/IIOUEHME TeHepaluy TeCTOBOTO IMOTOKA.

[TopT nepemaun

BeibOp 1mopTa, C KOTOpPOro OyaeT IPOUCXOAUTb TeHepalys
Tpaduka.

OrpanunuyeHmne

Eciu BbIGpaHO «IO0 BpeMeHU», TO TeHepalys TeCTOBOTo MOTOKa
OymeT mpekpaiileHa o UCTeYeHU BpeMeH!, 3aJJaHHOT0 B ITYHKTe
MEeHIO «/IJIUTeJIbHOCThb».

Ecnu BpIOpaHO «II0 TaKeTam», TO TeHepalyusi TeCTOBOTO MOTOKa
OymeT IMpeKpallleHa TI0cjie TreHepaluyuu KOJMYeCTBa I1aKeTOB,
YKa3aHHOTO B ITYHKTe MeHI0 «KOj-BO IakeToB».

Eciu BbIOpaHO «IMO GaifTam», TO TeHepamys TeCTOBOTO MOTOKa
OymeT TMpeKkpalleHa T0cjie TeHepalyuy KojudyecTBa OaiiToB,
yKa3aHHOT'O B MyHKTe MeHI0 «Kos-Bo 6aiiT».

HIUTe/IbHOCTh

Bpemsi, B TeueHMe KOTOPOTO OyneT IMPOUCXOIUTH TeHepalus
Tpaduka.

Komn-Bo makeToB

KonmuecTBO 1akeToB, KOTOPOe OyIeT CreHePUPOBAHO.

Kos-Bo 6aiiT

KosnnuecTBo 6aiiTOB, KOTOpPOEe OYAEeT CreHepypPOBaHoO.

Harpyska (L2)

3HaueHne nHGOpManMoHHOIi (L2) ckopocTy B rponeHTax ( F1),
B K6uT/C ( 72 ) B Méut/c ( F2).

Pasmep kagpa

Ecmm  BbiOpaHo «CiyuaifHbIfi», TO pa3Mep Kamapa Oymer
M3MEHSATbCS 10 paBHOMEPHOMY 3aKOHY B 3aJaHHBIX IIpereyax
(TyHKTBI MeHI0 «MMH. Kagp», «Makc. kagp»).

Ecmu BbIOpaHO <«IIOCTOSIHHBI», TO [JII TECTUPOBAHUS OYIyT
MCIIO/Ib30BaThCAd KaApbl, pasmMep KOTOPBIX 3a4a€TCsl B IIYHKTE
MeHIo «Kazp».
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Kanp Pa3mep Kagpa (J1ioboe 3HaUeHMe B mmpenesnax ot 64 1o 9600 6aiir).
3arosoBoK [Tlepexon, B MeHIO «3aroJioBOK» (CM. paspen 6.2).

ET BpeMmsi, mpoiiieiiiee ¢ Havyajaa reHepayu Tpaduka.

RT BpeMmsi, ocTaBIiieecst 10 3aBepiiieHs reHepauyu Tpaduka.

25.2. Hactpoika MPLS

CTek MeTOK pjig TeCTUpPOBaHMSI 3aHa€Tcsi B MeHI0 «CTek MeTOK»: «M3MepeHus» =
«TecTOBBIN IOTOK» = «3aTr0JIOBOK» = «JlOMMOJTHUTEIbHO» = «MPLS».

[— A 1000 - B:— - 15:12
CTek MeToK
3
Metka ©
MPLS CO5 ©
TTL 128
Metka ©
MPLS CO5 ©
TTL 128
Metka ©
MPLS CO5 ©
TTL 128
Brikn 1 2 3

PucyHok 25.2. Mexro «Cmek memok»

Koi-Bo meTOK Bb160p KoamuecTBa MeTOK (OT 1 10 3), KOTOpOe 6yaeT m06aBIeHO
B IlepefaBaeMblil ITaKeT.

MeTka 3HaueHMue MEeTKI.

MPLS COS Kiacc o6cmyskuBaHus makeTa.

TTL Bpems >kxu3HM 1akeTa ¢ METKOM.
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26. Tect BpeMeHH

26.1. O6wme HaCTPOMKH

HacTtpoiika mapamMmeTpoB TeCTa BbINIOJHSAETCS B MeHI0 «M3mepeHus» = «TecT BpemeHU» =

«HacTpoiikm».

W A:——— - B:—— - 12:59

HacTporrm

L Pexum BIY

AamTensHocTE QO 01:00

Hactpoikn PTP
Hactporkn NTP

NTP PTP

PucyHok 26.1. MeHto «Tecm spemeHu»

Pexxum

Peskum paboThI mpmbopa: MpoBepKa cepBepa 1o MPOTOKOIY
cuaxpouusanumu NTP muim PTP.

I IUTenbHOCTD

I uTenbHOCTb aHAIN3a.

Hactporiku PTP

[Tepexon B meHto «Hactpoiiku PTP» (cm. paspen 26.2).

Hactpoiiku NTP

[Tepexon B meHI0 «HacTtpoiiku NTP» (cm. pa3gen 26.3).

26.2. Hactpoiiku PTP

— A;—— - Br— - 13:05
HacTponrkk PTP
TecToBui
MopTt A
Sapepxka EZE
Nomen ©
TecToBwiA OnopHEE

PucyHok 26.2. Merro «Hacmpotiku PTP»

Cepsep Twur cepBepa (TeCTOBBIN WM OIIOPHBII) AJIs TTIOPTA.
[TopT [TopT A wiu B, [1y11 KOTOPOTO 3aJa€TCS TUII CepBepa.
3azepskka MexaHusm onpeneneHus 3agepxru: «E2E» nnm «P2P».
HomeH Homep PTP-momena B coorBeTcTBUM ¢ IEEE 1588.
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26.3. Hactpoiiku NTP

o Az1000 — B:1000 — 13:46

Hactporkm NTFP

88,147 ,254,227
TecToewin 88,147,254 232

PucyHok 26.3. Menio «Hacmpoltiku NTP»

OnopHbIi [P-agpec win joOMeHHOe MMSI 3TaJIOHHOT'O cepBepa.

TecToBBIN [P-ampec uiu gfOMeHHOe MMS CcepBepa, IIJid KOTOPOro
TpebyeTcsT M3MEPUTHh PACXOXKIEeHMe IIIKaJl BpeMeHU
OTHOCHUTEJILHO OIIOPHOTO cepBepa.

26.4. Pe3ynbTathbl

Ea A:1000 - B:1000 - 14:32

TecT BpeMeHH
MuH, Cpen. Makc,
Ref 564, 00us 1.40ms 1.40ms
Test —996,00us —994,00us —994,00us
Diff 1.56ms 2.40ms 2.40ms

Ref. Time 05052017 14:32:00
Test Time 05052017 14:32:00

ET Q0:00:02 RT Q00058

HacTporkm

Cron

PucyHok 26.4. MeHro «Pe3ynsmamsi»

Ref 3HaueHMe BpeMeHM OMOPHOro cepBepa (MMHMMAJbHOE, CpeHee
Y MakKCMaJIbHOe).

Test 3HaueHMe BpeMeHM TeCTOBOrO cepBepa (MMHUMAJIbHOE, CpefHee
Y MakCUMaJbHOe).

Diff PasHuila 3HaueHMii BpeMeHM OIIOPHOTO M TeCTOBOTO CepBepa
(MMHUMa/IbHAs, CpeqHSS U MaKCUMaJIbHas).

Ref. Time Texylllee 3HaUeHME BpeMeHM OTIOPHOI'O cepBepa.

Test Time Teky1iee sHaUeHNMe BpeMeHM TeCTOBOI'oO cepBepa.

ET Bpems, nipouieniiee ¢ Hayasaa TeCTUPOBAHUS.

RT Bpemsi, ocTaBilieecs: 10 OKOHUYaHUS TeCTUPOBAHMSI.
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27. TecToBble AAaHHbIE

27.1. O6wme HaCTPOMKH

HacTpoiika mapamMeTpOB TeCTa BbITIOJHSIETCS B MeHI0 «I3MmepeHnsi» = «TecToBbie JaHHbIE»
= «HacTtporkm».

o  A:1000 - B:1000 — 13:09

TecToBRE paHHLHE
HacTporkm

MopTt npméma M

TecToBHA NOTOK

PucyHok 27.1. MeHio «Tecmoesie 0aHHble. Hacmpodku»

[TopT npuéma [lopT pnsa nipyeMa OAaHHBIX, CreHEPUMPOBAHHBIX MMPOrpamMMOi
«TeCcTOBbIV IIOTOK» U MepeJaHHbIX HAa TECTUPYEMOe YCTPOWICTBO.
TecTOBBIN OTOK [Tepexon B MeHI0 «TecTOBBIN ITOTOK» (CM. pasmen 25).

27.2. Pe3ynbTathbl

— @ Ar1000 — B:1000 — 13:08

TecToBe AaHHbIS

Rx kagpw 89525496
Tx kagpw 89525496
Rx GalTh 1434664448
T=x GarTh 1434664448

HacTporkm

Crapt

PucyHok 27.2. MeHio «Tecmossie OaHHbies»

Rx kagpsbl KosnuecTBO KafpoB, MPUHSTHIX TPMOOPOM OT TECTUPYEMOTO YCTPOICTBA.
Tx Kazgpbl KonuecTBO KaipoB, IepegaHHbIX IIPUOOPOM Ha TeCTUPYeMOe YCTPOICTBO.
Rx 6aiiThI KonnuecTBO 6aiATOB, MPUHSTHIX IPMOOPOM OT TECTUPYEMOTO YCTPOICTBA.
Tx 6aiThI KonnuecTBO 6aitTOB, ITepefaHHBIX TPMOOPOM Ha TECTUPYEMOE YCTPOIICTBO.
HacTpoiiku [Tepexon B MmeHto «HacTpoiiku» (cm. puc. 27.1).
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28. CtaTucTuka

[IpocMOTp CcTaTUCTMUECKOI MHPOPMALMK 10 IIPUHMMaeMOMY U IlepefaBaeMoMy Tpauky
BBITIOJIHSIETCS B MeHI0 «MI3MepeHMsi» = «CTaTUCTUKA».

28.1. CBoaHas cTaTMCTMKA NO ABYM noptaMm

L A:100 — B:——— — 03 Q2

CtarvMcTHEa

Mopt A Mopt B

Rx kagpw 20 28541892

Tx kagpw 289968424 22

Ex GanTh 2592 1826681766

Tx GanTH 1917980744 1408

Ex kBuT/C O O

Tx kBMT/C 0 O
Copoc <4 s

PucyHok 28.1. SkpaH «Cmamucmuka»

Rx kagpsbl KonnyecTBO MpUHSTHIX KaIPOB.
Tx Kagpbl KonnyecTBO nepegaHHbIX KaIpOB.
Rx 6aiiThI YucIio IpUHSTHIX OAMTOB.
Tx 6aiiThl Yucsio riepeaHHBIX OaiiTOB.
Rx K6UT/C VHbopmaius o Tekylei Harpy3ke Ha MPMEMHOI YacTy IMOpPTa.
Tx K6UT/C VMHubopmaiius o Tekylileli Harpy3ke Ha mepeaaroleil yacTu mopra.
Cépoc ( F1) C6poc cTaTucTnueckoii MHpopMaIun.
/® ) F2 / F3 [lepexknmoueHne  MeXAy  3KpaHaMuM  CO  CTATUCTUUECKOI
nHdopMarluei.

28.2. Cratuctuka no TMnam Kagpos

W1 A:100 - Br—— - 11 32
CtatmcTtuka no Tunam kagpos (A)
THIN Rx T=
Broadcast 288 18
Multicast Q 0
Unicast 2578 1417864479

Capaoc A el B

PucyHok 28.2. SkpaH «Cmamucmuka no munam Kadpoe»

Broadcast Kazpsl ¢ IMpoKOBelaTe/IbHOM aJipecaleii.
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Multicast

Kapgpsl ¢ rpyIirnoBoit agpecaumen.

Unicast Kazgpsl ¢ eqMHMYHON afgpecalyeri.

Pause Kapgpel mayssl.

Rx Yncmo NpuHSATHIX KaApOB.

Tx Yuciio nepesaHHbIX KagpoB.

Cépoc ( F1) C6poc cTaTUCTMUYECKOI MHPOPMAII VM.

@ /@ ) F2 / F3 [lepeknoueHne MeXAy SKpaHaMM CO  CTaTUCTUYECKOI
nHdopmarmei.

A/B Bb160p mopTa, Jist KOTOPOTO OyIeT OTOOpaskaThCsl CTaTUCTHUKA.

28.3. Ctatuctuka no pasmMepam Kaapos

W A:100 - By— - 11 33
CtaTt. no pazmepam kagpoe (A)
pazmMep Rx Tx
< B4 O 0
64 1377 1307113894
65, .12 125 22
128, .250 38 78080423
256, .511 27 22254063
512,.1023 3 7231975
1024, ,1518 O 3051007
> 1518 O 1332286
Copoc < i B

PucyHok 28.3. IkpaH «Cmamucmuka no pasmepam Kadpog»

pasmep Pasmep kazmpa (B 6aiiTax).

Rx Yncio NpuHATHIX KagpOB.

Tx Uucio nepegaHHbIX KagpoOB.

C6poc ( F1) Copoc craTucTuueckoi MHbopMalun.

(:)(:)/FZ/ F3

[TepexiitoueHue
nHdopMalmein.

MeEXOy 9KpaHaMMu Cco

CTaTUCTUYECKOI

A/B

Bb160p 1OpTa, [IJ1s KOTOPOTo 6yaeT 0To6pakaThCsl CTATUCTHUKA.
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28.4. CtaTMCTUKA NO YPOBHAM

W A:100 - By— - 11:33
CtaTUcTMKa no ypoeHaM (A)
ypoe, Rx
2 3028
3 1493
Copoc < i B

PucyHok 28.4. SxkpaH «Cmamucmuka no yposHIM»

YpOB. 2 KomnuectBo npuHATHIX (RX) KaApOB HA KAHAJILHOM YPOBHE.
YpOB. 3 KomnuectBo npuHATHIX (RX) KagpOB Ha CETEBOM YPOBHE.
Cépoc ( F1) C6poc cTaTucTHUUYeCcKoit MHPOpMAaIUMN.

@/@/ F2 / F3

[TepekatoueHue CTaTUCTUUECKOI

nHdopMalmein.

MeXnay SKpaHaMu Cco

A/B

BriOop 1opTa, AJj151 KOTOPOro 6yaIeT 0ToOpakaThCsl CTATUCTUKA.

28.5. Cratuctuka: owmbku Kaapos

W  A:100 - Bi— - 11:34
CtatMcTHKa: ouwmbGru kagpos (A)
Rx
CRC 0
Runt O
Jabber O
Copoc < i B

PucyHok 28.5. IkpaH «Cmamucmuka: ouwubKu Kaopos»

CRC KomnuecTBO TIPUHSATBHIX I1AKETOB, MMEKINX HENPaBUWIbHYIO
KOHTPOJIBHYIO CYMMY.

Runt KonnuecTBO MPUHSITHIX MAKeTOB NAHHBIX JJIMHOV MeHee 64 6aiT
C TIPaBUJIbHOM KOHTPOJIbHOM CYMMOJA.

Jabber KonnuecTBO MPUMHSTHIX ITAaKETOB JaHHBIX pasmepoMm Oojee 1518
6aiiT, MMEeIIX HelpaBUIbHYI0 KOHTPOIbHYIO CYMMY.

C6poc ( F1) C6poc craTucTuueckoi nHGopmauun.

@/@/ F2/ F3

[TepekatoueHne CTaTUCTUYECKO

MHbopMmaluei.

MEXIOy SKpaHaMu Cco

Bb160p mopTa, J1Jisi KOTOPOro OyAeT 0TOOpaskaTbCsl CTATUCTHKA.
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29. HapyweHue o6cnyxuBaHus

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 29.1. MeHto «HapyweHue obcnyxusaHus»

Max duration

InUTeIbHOCTh CAaMOTO IIPOOOJ/DKUTETIbHOTO ITPEPbIBAHMA, MKC.

Min duration

IInTenbHOCTh CAMOTO KOPOTKOT'O IpepbIBaHMsI, MKC.

Avg duration CpenHsist IJIMTebHOCTDb IpepbIBaHMI, MKC.

Total duration CymmapHasi AJIMTeJbHOCTb IpepbIBaHMI, MKC.

PKTs CyMMapHasi AJIUTeIbHOCTb IIPePbIBaHNI B ITAKETaX.

INTSs KomnuecTBO  3aBepIIEHHBIX  CYLIECTBEHHBIX  IIPepPbIBAHUIA
(IMUTEPHOCTh KOTOPBIX OblJIa BbINIE 33aJaHHOTO IIOpOra,
CM. puc. 29.3).

Unhandled INTs KosmmuecTBO TMOTEPSIHHBIX 3aIllyceil O IIpepbIBaHMSX. 3aluch
TepsieTcsl B Cjiydyae, ecau 3a 1 ceKyHAy mpoucxogut Gosee 128
TIpepbIBaAHMIA.

Elapsed time Bpems, nipoiiieHHOe OT Havajia TecTa.

HacTtporiku [Tepexon B MEeHIO HACTPOEK TeCTa, CM. puc. 29.3.

Crapr ( F1) 3amnyck Tecra.

IpepbiBanus ( F2)

[Tepexon B meH1o «IIpepbiBaHMSsI», CM. puc. 29.2.

Coxp./3arp. ( ™)

[Tepexop B MEHIO COXpaHEHMS pe3y/IbTaTOB TecTa (cM. paszen 30).
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EE  A:1000 - B:1000 - 10:59
HapyweHHe oGCayxMBaHMA
MpepwBaHHUA

e b cpunariin R
Started : 07—03-2019
08:25:07.9/7668/°669
Duration. us: 1
PKTs : 1
L4 »x

PucyHok 29.2. Mento «[lpepeisaHus»

Started

I[aTa M BpeMs HaudaJia ITpepbIBaHMA.

Duration

IinTenbHOCTD IpepbIBaHMSI B MKC.

PKTs

IInTenbHOCTh IpepbIiBaHMS B ITaKeTax.

W A:——— - B:—— - 07:56

HapyweHue obcayxvBaHMA
HacTporkmK

Bpema npep. MY

Bpema BoccTt., ©
MopT npuéma B
AnuTensHoCTE 001 00:00

Harpyzka (L2} 100 A
Kagp 64

TecToBwi notTor  Bwkn
HacTporkm noToka

PucyHok 29.3. Mexr «Hacmpolikus

Bpems mipep.

[lopor, mpyu TIpeBbIIIEHUM KOTOPOTO IIpepbIiBaHME CUUTAETCS
CyIIeCTBeHHbIM, B MKC.

Bpems BoccT.

TTIpoMeXyTOK BpeMeHu 6e3 ImpepbIBaHuii cepBica, IoCae KOTOPOro
aHa/IM3aToOp MPUMET pellieHle, UTO IepUoJ, IoC/ieIoBaTeIbHOCTU
IIOTepb MAKeTOB 3aKOHYEH, B MKC.

[TopT nnpuema

IMopt nnpuéma Tpaduka (A min B).

JnUTenbHOCTD IlnutenbHOCTD TecTa (0T 1 ¢ 1o 24 u).

Harpyska (L2) 3HaueHMe nHbopMaLMoHHOI (L2) ckopocTy B mpoueHTax ( ),
B k6ut/Cc ( 72 )y B Méut/c ( F2).

Kanap Pa3mep Kagpa B 6aniTax.

TecTOBBIN ITOTOK

BxiroueHne/BbIKIIOUEHME TECTOBOTO ITOTOKA.

HacTporiku nmotoka

[Tepexon B MeHI0 «TecTOBBII MMOTOK» (CM. pasaen 25).

80



30. CoxpaHeHue pe3ynbTaToOB TECTOB U CTaTUCTUKMU

Il coXpaHeHUs! pesyabTaToOB, CTATUCTUKM Y [apaMeTPOB TeCTOB CIYKUT KHOMKa 4

«Coxp./3arp.», IOCTyITHasl B MEHIO HEKOTOPBIX TecTOB (Hampumep, RFC 2544, Y.1564). IToce
HakaTMsI Ha 3Ty KHOIKY OCYIIECTBI/ISIETCS Iepexo/i B MeHI0, B KOTOPOM MOSKHO BBITIOJIHUTD
ciaenylouye neicTBUS :

KOIMPOBATh COXPaHEHHbIe JaHHbIe Ha USB-HakomuTenns ( F1);

COXPaHUTDb JaHHBIE B aMAIThb mpubopa ( 72 );

3arpy3UTh COXpaHeHHbIe JaHHble ( 73 );

yIaIUTb COXpaHEHHbIe faHHble ( 74 ).

LN Az100 - B:—— — 13:35
Hma zanmck Bpema coxpaHeHuA
rfc 16—-10-2018 14:00:49
ms 16-10-2018 14:00:51
te_-Et 16—-10-2018 15:25:54
Pd 16—-10-2018 14:00:55
KonupoeaTe CoxpaHuTE 3arpysHTE HgamiTe

Pucyrok 30.1. MeHr «Pe3ynsmamel»
[nsg xonupoBaHus NaHHbIX Ha USB-HakomuTens cienyer:
1. TMogkmounTs K mpubopy USB-HaKOMMUTED.
IMpumeuanue. ITognepxkuBaioTcss USB-HakomuTeu ToabKo ¢ haitnoBoit cucteMoit FAT32.
F1

2. Haxarb

ISt coXpaHeHMs JaHHBIX B MaMSTh Mpubopa cyieyer:

1. Haxkartsp @

2. BBecTu MM4 3a1rimcu.

3. Haxatp @

s 3arpy3km COXpaHéHHbIX JaHHbIX CjIieayeT:

1. BpiGpaTh 3amiCh.

2. Haxarp F® («3arpysurb»).

PEBYJIbTaTbI M IapaMeTpbl 6y,ZLYT AJOCTYITHBI B MEHIO COOTBETCTBYIOLIMX TECTOB.
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i ynaneHust COXpaHEHHBIX JaHHBIX CIeIyeT:

1. BpibpaTh 3amiuch, KOTOPYI0 HEOOXOAMMO YI/IUTh.
2. Haxatp F4 («Vmanutb»).

3. Haxate P («lla»).
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31. NapameTpsbl ceTu

HacTtpolika ceTeBbIX mapameTpoB njisg noptoB A, B m LAN BBINIO/JHSIETCSI B MEHIO
«3mepeHusi» = «IlapamMmeTpsl CeTu».

—  A:1000 - Bir— - 15:23

MNapameTpw ceTH

LAN
DHCFP Bkn

IP apgpec 192,168,222,18/
Macka nogcetTn 255.255,.255.0

lnwz 192,168,222,.101

DNS 192.168,.222,101

MPLS Bwkn

A B LA

PucyHok 31.1. Merto «[lapamempsi cemu»

INIpumeuanue. Tlop 3arosoBkoM MeHIO0 «[lapamMeTpsl ceTu» pacIiojiOKeHa ITyCTasl CTpPOKa,
B KOTOPOJi BBIBOJSITCSI COOOILIEHMSI O COCTOSTHUM HacTpoiiku rmopta LAN (cm. pa3gen 31.1).

[Topt Boi6op mopTa (A, B mau LAN) 11151 HACTPOIKMN.

DHCP [Tpn BrItoueHuun 3Toii PyHkium IP-agpec mopra, MacKka ITOJICETH,
IP-anpec mumio3a u IP-azmpec y3ia, KOTopbiii comepskut 6asy DNS,
OyayT rpemocTaBiieHbl TecTepy ceppepoM DHCP aBTOMaTHUECKHA.

[P-agpec [P-agpec nopra.

Macka nogceTu Omnpepenser, Kakas yacTb IP-azmpeca, yka3aHHOTO B IpeAbIayIIeM
IYHKTEe, OTHOCUTCS K aZipecy CeTH, a Kakasi — K afipecy y3Ja B CeTH.

1103 [P-anpec uuirosa.

DNS IP-agpec y3ia ceTu, KOTOPbIN COmepsKUT 6a3y maHHbIX DNS.

MPLS BriitoueHne/BbIK/IIFOUEHME  BO3MOXXHOCTM  OTIIPAaBKM  [1aKeTOB

cMmeTrkamMu paaa noptoB A u B (mna mopra LAN MPLS
He TroagepskuBaeTcs). [Ipu Beibope 3HAUEeHUS «BBIK/I» ITYHKT MEHIO
«[TapameTpsl uHTEpdeEiicoB» = «MPLS» cTaHOBUTCSI HEIOCTYITHBIM
ILJIS1 peJaKTUPOBAHMS.

Ipumeuanue. 1P-agpec nuto3a u IP-agpec y3iaa ceTu, KOTOPbI COOepskKUT 6a3y JaHHbIX DNS,
3aJ1al0TCSI HE3aBUCUMO [IJIS1 KaXKA,0T0 IopTa.
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31.1. Hacrpoiika nopta LAN

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

1. «gmétr HacTpoiika» — O3HA4yaeT, UTO BbBIMOJHSETCS IOMNbITKA IPUMEHUTh HOBbIE
HACTPOMKM IOPTa.

E® A:——— - B:——— — 17 21

MapamMeTpw CeTH
HaéT HacTpoiika. ..

LAN

CocTosHue
CropocTb
MAC apgpec

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

ABTOCOr nacoBaHue
VLAN
MFLS

A B LAM

PucyHok 31.2. CoobueHue «Moém Hacmpolka...»

2. «HeBanumHble mapamMeTpbl» — OTOOpaxkaeTcs B CJiydae BBOHA HeHENCTBUTENbHBIX
3HAUYEHMI CeTEBbBIX ITAPAMETPOB.

E® A:——— - B:——— - 17 20

NapameTpw ceTH
Hepaanansle napameTtpb!

LAN
DHCP Bwkn

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

Wawz 192,.168,.222,101

DNS 192,168,222,101

MPLS Bwkn

A B LAM

PucyHok 31.3. CoobweHue «HeganudHeie napamempei!»

3. «Her orBera. [IoBTOp...» — BBIBOAUTCS, KOT1a Mpu BKIoueHnn ¢pyHKimuu DHCP Bpems
OXXUIAHMS OTBETA HA 3aIIPOC 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 31.4. CoobweHue «Hem omeema. loemop...»

B wIyyae BO3HMKHOBEHMSI OIIMOOK IPM HAcTpoiike mopta LAN Ha 3KpaH BBIBOASITCS
c/IeayIone COOOIeHMsI:

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

E® A:— - B:—— - 17 20

Owubka!
Ownbka HAcTpPOHKH CeTH

PucyHok 31.5. CoobueHue 06 owubke

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

wm A:—— - B:——— - 17 20

Dwubika!
O0TcyTcTBYST COSAHHEHHS

PucyHok 31.6. CoobuweHue 06 owubke

85



32. MNapameTpbl UHTEpdeicoB

HacTpoiika mapameTpoB coefyHeHus: jisi optoB A, B u LAN BBIIIOJIHSIETCSI B MEHIO
«3mepeHnnsi» = «[lapameTpsl MHTEepGEIICOB».

e  A;——— - B:—— - 22:53

MNapaMeTpy WMHTepperncos

LAN

CocTtoaHme Brn
CropocTe HABTOCOIA.
MAC appec ©Q0:21:CE:28:02:83

ABTOCOr nacoBaHue
YLAN
MPLS
A B LA

PucyHok 32.1. Merto «llapamempesl uHmepgelicos»

INpumeuanue. Ilon 3aro1I0BKOM MEHIO pacliOOXKeHa IyCcTasl CTPOKa, B KOTOPOIl BO BpeMs
npuMeHeHus HacTpoek nmopTta LAN BeiBoguTCS coobIeHne «MaeT HacTpoiiKa...».

[Topt

Br160p mopTa (A, B mau LAN) aj1st HaCTpOKu.

CocrostHne

BoIKiTIOueHMe/BKIIIOUEHME TTIOPTA.

IIpumeuanue. BBIKITIOUEHVE HEWUCIIOAb3YEMOTrO TOPTA TMO3BOJSIET
SKOHOMMUTD 3apsig 6aTapen.

CKopocCTb

YcTaHOBKA CKOPOCTH Tiepenaun NaHHbIX. [Ipyu BbiOOpe «ABTOCOTIL.»
CTAHOBUTCSI OOCTYIIHBIM INYHKT MEHI0 «ABTOCOIJIaCOBaHMEY.
IIpumeuanue. B cinyuae wncnonb3oBaHus SFP-mopynieit CKOpOCThb
repefauy JaHHBIX BCETIa yCTaHABAMBaeTcst paBHoii 1 ['6/c.

MAC agpec

MAC-agpec mnoptra (A, B wmin LAN), napameTpbl KOTOpPOro
HACTPauBaKOTCS.

IIpumeuanue. Tlpy HakaTMM Ha KiaaBumy ' (3aBOACKO)

B KauectBe MAC-agpeca mnopacrasisieTcsi 3aBonackoin MAC-appec
npubopa, ykazaHHbI B MeHI0 «VTHDopMaiyst» (cM. pasmen Ommoka! v
CTOYHMK CCBbUIKM He HalJeH.).

ABTOCOI/IacOBaHMKE

[Tlepexon, B MeHIO «ABTOCOrIaCOBaHMe» (CM. puc. 32.2).

VLAN

[Tepexon B MeHI0 «VLAN» (cM. puc. 6.5).

MPLS

[Tepexon B MmeH1o «MPLS. uTepdeiic A/B» (cMm. pasgen 32.1).
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e A:—— - B:——— - 22:53

ABTOCOM NacoBaHMe

1000 M
100 Brn
1¢ Bkn

Brikn Brn

PucyHok 32.2. MeHto «Asmocoenacosarues

IJisT  yCTAaHOBKM  COeAVMHEHMSI C TeCTUpyeMbIM 0OOpyJOBaHMEM B  pexume
aBTOCOTJIaCOBaHMSI HEOOXOAMMO BbIOpaTh IIpeArouuTaeMbie CKOPOCTU COeIVHEeHUS

F1 F2

C IOMOIIbIO KJIIaBUIIL n

CoenyHeHMe OyIeT yCTaHOBJIEHO TOJILKO B TOM CJTyyae, ecjiy Ha TPOTMBOIIOIOKHOM KOHIIe
TaKKe MCIO0Ab3yeTCsl aBTOCOIIacoBaHue, M KaKk MMHMMYM OJHA IpeAliouMTaeMasl CKOpOCThb

coBrnagaer. CoenyHeHMe YCTAHABIMBAETCS HA MPEIIIOUMUTAEMOl CKOPOCTH, MaKCUMAaTbHOI
I7151 060X YCTPOMCTB.

32.1. Hactpoiika MPLS

MPLS., HWHTepgeinc A

Mprem

Aapec LSE: 100,100,100,100

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

MeTki Ha npuem: | 20000 |
MpuHumaTe MULL: Bhkn

PucyHok 32.3. MeHto «MPLS. Unmepcpelic A»

[Tepenaua [Tepexon B MmeH1o «[lepenava» (cm. puc. 32.4).
[Tpuém [Tepexon B MeHto «[IpaBuia npuéma» (CM. puc. 32.6).

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

[ S —
-

15:31

MNepepava

Nl Recl 192 1658.1.1

Mpaeuno Bkn

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

CTek MeTOK

PucyHok 32.4. Menio «[lepedaqax»

Apnpec LSR [P-anpec mHTepdeiica MapuIpyTH3aTopa, OCYIIECTBISIONIEro
KOMMYTAIIMIO TI0 METKaM, K KOTOPOMY ITOJIK/IIOUEH ITPMOoP.

[TpaBuno Bri/iroueHne/BbIK/IIOUEHME TMIpaBuja Ha OTIIPAaBKy IIaKeTOB
B IIOZICETh, IapaMeTpbl KOTOPOJ 3aJaI0TCSI HUKE.

IP nopceTu [P-agpec rogceTu.

Macka nogcetu Macka nmoaceTu.

CTek MeTOK ITepexop B MeHI0 «CTeK MeTOK» (CM. puc. 32.5).

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

PucyHok 32.5. Mexrw «Cmek memok»

Ynciao MeTok

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

Mertka 3HaueHNue MeTKN.
MPLS COS Kiacc o6cimy>kuBaHus mmakeTa.
TTL Bpems xu3HM 1akeTa ¢ METKOMA.
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[— Az 1000 - B:— - 15%:37
MNpaBuvna npuema
Brikn
Meteka 1 ©
MeTrka 2 ©
MeTtka 3 ©
Bukn 1 2 3

PucyHok 32.6. MeHto «[pasuna npuéma»

Koi-Bo meTok

BbI160p KO/IMYECTBA METOK B IIPUMHMMAEMBbIX TTaKeTax.

MeTka 1, MeTtka 2, MeTka 3

3HaueHMe MeTKHA.
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33. YcTaHOBKM npubopa

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

YcTaHoBrkM npubopa

Aucnneld v np.,

OCHOBHHE HAaCTPOMKM
CUHXpOHMZAUWA BpeMeHd

TemnepaTypa
HUHpopmauma
WHpopmauma o SFP
AKKYMYNATOP
Oy
Noeepra Mo ymomdaHum

PucyHok 33.1. Menro «Ycmanosku npubopa»

33.1. Hactpoiika aucnnes

e A;——— - B:—— - 22:52

[Qvcnneln v np.,
20 %
Aprocte 28 %
3eyk Knaemu Brkn

LCD aBTOoBREKEA Brikn
ABTOoBRKMANMeHHMe Boikn

Pucyrok 33.2. Menxw «[ucnneli u np.»

ApKOCTb UHOVIK.

Vi3sMeHeHMe SIPKOCTY CBETOIMO/IOB.

ApxrocTtb

N3meHeHNe SAPKOCTU ITOACBETKM 3KpaHa.

3BYK KJIaBMIII

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

LCD aBTOBBIKII.

B mone MOXHO 3amaBaTh CjeAyloliMe 3HAaYeHUS aBTOMATUUYECKOTrO
BBIK/IIOUeHMs noacBeTku: Boikii, 20 ¢, 40 ¢, 60 ¢; 115 yBeJMueHUsI BpeMeHU
aBTOHOMHOJ PabOThI CIeayeT BbIOPATh MMHMMAIbHOE 3HAUEHNE,

ABTOBBIK/TIOUEHME

B mone MOXHO 3amaBaTh CJIeAylolivie 3HAYeHUS aBTOMATUUYECKOro
BBIK/TIOUeHMST Tpubopa: Beiki, 1, 5, 10 MuHyT.
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33.2. OCHOBHbIE HACTPOMKHU

[— Ar——— - B:——— - 09:19
OcHOBHRE HaCTROWMKM
HAawmrk RUS
QaTa Q9052017
Bpema 09:19:30
Kanuirpan
L4 Camapa EraTepuHbypr el

PucyHok 33.3. MeHro «OCHOBHbIE HACMPOUKU»

SI3bIK BriOop s13bIKa MHTEpdeiica.

Hata BBo, mii BbIOOp TEKYIIEe TaThI.
Bpems BBo, mii BEIOOp TEKYILIEr0 BpeMeHM.
BpemeHHast 30Ha Bb160p BpeMeHHO 30HbI.

33.3. CUHXpOHM3aLMUA BPEMEHMU

Onucanne meHO «CMHXpPOHM3aLVs BpeMeHN» IIPUBELEHO B paszeiie 36.

33.4. Temneparypa

EE A:1000 -

B:——— - 10 11

TemnepaTypa

MNpoueccop 40,0 °C
HuTepgpencHan nnarta 31,0 °C

PucyHok 33.4. SkpaH «Temnepamypax»

ITIpoieccop TemmepaTypa mpoiieccopa.

WurepdeiicHas naaTa Temrnepartypa uHTepdeiicHO IIaThl.
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33.5. Undpopmauus

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 33.5. SkpaH «MHpopmayus»

HOSTNAME Wwms ycTpoiicTBa.

PROGRAM Bepcus I10.

LINUX Bepcus sapa Linux.

FPGA Bepcus mukpokoga FPGA.

HW ArnirmapaTHas Bepcusl.

S/N CepuiiHblii HOMeD.

MAC A MAC angpec riopra A.

MACB MAC anpec niopra B.

MAC LAN MAC agpec nmopta LAN.
MCU/FPGA Bepcust MCU/FPGA T10 npubopa.
Bpemst ( F2) [Tepexon K skpaHy «Bpemst paboTsi» (CM. pasaen 33.6).

33.6. Bpemsa pabortbi

W A:100 - Bi—— - 11 59

BpemAa paSoTwn

Tekyyee 01:34:33

WHibopmaua Bpema

PucyHok 33.6. JkpaH «Bpems pabombi»

Texyiee

BpeMSI pa6OTbI an60pa OT IToCJieAHEero BKIIUYeH!A 10 HaCTOoAero
MOMEHTA.

Mudopmanys ( F1)

[Tepexon K akpany «MHbopManus» (cM. pasgen 33.5).
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33.7. Undopmauusa 06 SFP

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

Ext, identifier + GBICASFP function iz defined by

two—wire interface ID only

Connector + LC

Encoding 8B/10B

Bit rate nominal 1200 MBitssds

Length SH-km 210 km

Length SH-100m + 10000 m

Yendor + OPTOWAY

Yendar PH + SPS-T1116

Yendor OUI T 00 OE FA

Yendar SH + 073401590

Date code 07,0821

SFF-8472 compliance : Functionality not included
A B

PucyHok 33.7. SkpaH «MHpopmayus o SFP-modynex

Ha skpaHe oToOpakaioTcsi mompoOHbie cBemeHusi 06 SFP-momyne: IpOM3BOAUTEND,
MO/IeJb, MOMIIEPKMBAEMbIN PEXXUM Tepenaun JaHHbIX U T.1. s MpoKpyTKMU MHOOpMaLUN

B OKHE MCITOJIb3YIOTCA K/IaBUIIIN @ 71 @

I[Tocse rogk/II0YeHsT MOIY/II MHGOPMAIIMIO Ha 9KpaHe cjaeayeT 0OHOBUTD, BbIOpAB IOPT,

K KOTOpPOMY OH ToficoefivHéH — F' (mopT A) umun F2 (mopt B).

33.8. AkKymynarop

m— A:——— - B:—— - 22:51

AKKYMYNATOP

Temnepatypa 26 °C
Hanpaxenne 10420 WB
Tox —-421 mA
EmkocTe 40772118 MAu

PucyHok 33.8. SkpaH «AKkymynsmop»

Ha skpaHe oTobpaykaeTcs nH@opmalus 0 COCTOSIHMM akKKyMmyssiTopa: Temriepartypa (°C),
HamnpspkeHue (MB), TOk (MA), Tekyiias/MakCMMaibHast EMKOCTb (MAUY).
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33.9. Onuuu

Ea A:1000 - B:——— - 10:13

O mmM

ETIF ETHEE

ETIT ETRC

ETHMM ETHMPLS

ETPTP ETDATA

ETTIHME ETLACP

ETSDT

Copoc

PucyHok 33.9. Metio «Onyuu»

B MeHI0 0TOOpaskaeTcsl CIIMCOK OTKPBITHIX OMLMiA. JIJIsT OTKPBITHS OIIMIA C/ieayeT BBECTU

CreLaIbHbINM K04 B 1oJjie «Kimog».

[TosiHBIV CIMCOK OMILMII MPUBENEH B NOKyMeHTe «TecTep-aHaiu3aTtop ceteii Ethernet

bepkyT-ET. KpaTkoe pyKOBOACTBO 110 SKCIUIyaTalum».
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34. Npodunn

B mpnbope MOKHO C03[aBaThb MPOGUIM HACTPOEK, YTO IMO3BOJISIET GBICTPO BBITTOIHSITH
HaCTPOIKY OCHOBHBIX TECTOB U CETEBbIX MHTeP(EIiCOB IPM ITPOBEAeHNM TECTUPOBAHMSI.

| A:1000 - Bi——— - 13:50

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

QOUN® AL WM

[

CoxpaHHTE JarpysuTe HgamiTe

PucyHok 34.1. Mento «lpogunu»

[TpoduIb HACTPOEK BKIIOYAET B CeOS:

— HaCTPOWKM TOIIOJIOTUIi, 3ar0JIOBKOB M pa3MepoB KamapoB Ajsi TecToB RFC 2544,
Y.1564, BERT, makeTHbI IXUTTEp, TECTOBbIN IOTOK, @ TaKKe MHAMBUIYAIbHbIE
HACTPOMKMU OJ151 K&XKA0T0 U3 3TUX TeCTOB.

— HaCTPOVKM CeTeBbIX MHTeP(dENCOB.
— HacTpouku IP-yTunnuT: sxo-3amnpoc, Mmapupyt, TCP-kiueHT.

Ons cosmaHus mpoduas HACTpPOEK HeOo6XOAMMO BBIIIOJHUTL >KelaeMble HaCTPOIKU,

F2

nepeiiT B MeH0 «[Ipodunan» M HakaTh Ha KJIaBUIIY («CoxpaHuTb»). [Ijis1 3arpysku

COXpaHEHHOro PO UCTIONb3YeTCS KAaBUIIa > («3arpysuThby).
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35. MNpoTokonupoBaHue CO6bITUIA

Cucrema  IPOTOKOJMPOBAHMSI  COOBITMIT  obOecrieuMBaeT  BBIBOJ,  COOOIIEHMIt
O IMpou3omeamux coobITUIX B MeHI0 «bepkyT-ET. Hactpoitku» = «Jlor», a Takxke
B KOHCOJIbHBIV TepMMUHAJ IIPU TTOAKIIOUEeHNH K Tproopy uepe3 USB-uHTepdeiic.

K MpoToKOMMpPyeMbIM COOBITHUSIM OTHOCSITCSI :
— 3aIyCK/IIpepbIBaHMeE TeCTa;
— BK/IIOYeHMe/BbIK/IIOUeHMEe pexkuma «Illneiid»;
— UM3MeHeHMe COCTOSIHUSI COeIMHEHNS ;
— MCII0JIb30BaHMe Mpubopa s yIaTIEHHOTO TECTUPOBAHMS
— BKJIIOUYEHMe/BBIK/IIOUeHMEe Tpubopa;
— HU3KWUI 3apsa 6aTtapen.

B ciiyyae BO3HMKHOBEHMSI OJHOTO M3 II€PEUMCIIEHHBIX BbIllle COOBITMII B KOHCOJIbHbIN
TepMMHaj/MeHI0 «JIor» 6yaeT BbIBeZIeHO COOOIIeHe BUaa:

<paTa> <Bpemsa> <OTnpaBuTenb> <coobueHue>

Hampumep, npu BKIoueHun peskuma «Illneiid» 2-ro ypoBHS Ha MOPTY B B KOHCOJIbHBIA
TepMMHaJj OyaeT BbIBEAEeHO COOOIIeHME:

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

| narta ‘ EpEMA | OTHpPABHTENE | coobIenne

Pucyrok 35.1. CoobweHue o skmodeHuu pexcuma «Linedig»

I[To ymosruaHMIO BRIBOA, cO00OIeHMit uepe3 USB-uHTepdeiic oTKII0OUEH. BrIBOA, COOOIIEHMIT
MOSKHO BK/TIOUMUTB/OTKIIOUUTD C ITOMOIIIbI0 KOMaHbl yAATEHHOTO yripaBiaeHus «log on/off».

L] Az 100 — B:—— - 11:24

fMor

2003-11-29 11:02:12 BERcut-ET: power on
2003-11-23 11:02:33 Port A link up
2003-11-23 11:11:38 Port A: link down
2009-11-29 11:23:47 Port Az link up

JumcTiTE PesyneTaTa

PucyHok 35.2. Menro «/loe»

F1

KnaBuiia («OUUCTUTDB») CIYKUT [T OUMUCTKU cofepxkumoro Oydepa. [Ipy HaxkaTUM

Ha K1aBumry 4 («PesynbTaTbl») OCYILECTBSETCS ITepexof, B MeHI0 «PesymbTaTbl» IJId

COXpaHEeHMs COOOIIEHN O MTPOU30IIeAINX COOBITUSIX. COOBIIEHMS TAKKE COXPAHSIIOTCS IIPU
COXpaHEeHUM Pe3yJIbTaTOB M HACTPOEK JTI060T0 TecTa.
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36. CUHXpOHM3aLMSA BpEMEHH

I CUMHXpOHM3aIMM BpeMeHM> B mpubope UCIOAb3yeTcs MpoTokon PTPv2
(IEEE 1588 [15]) u NTPv4 (RFC 5905[16]).

Craupmapt IEEE 1588 mpenrmonaraer, uto mpotokos PTP mpemocTaBisieT cTaHOApTHBIN
MeTO[, CMHXPOHU3aLMM YCTPOMCTB B CeTU C TOYHOCTHIO Bbile 1 MKC (mo 10 HC). [JaHHBIN
IIPOTOKOJI 006eCIIeuMBaeT CMHXPOHM3AIMIO BeJJOMbIX YCTPOVICTB OT BEIYILIET0, YAOCTOBEPSISCh,
YTO COOBITMSI M BpeMeHHble MEeTKM Ha BCeX YCTPOMCTBAX MCIIOJb3YIOT OOHY M Ty XKe
BpeMeHHyI0 6a3y. B mpoTokosie mpemycMOTpeHbI [ABe CTyIeHUM IS CUHXPOHM3ALUU
YCTPOJACTB: OIpeJeseHNe BeAyllero yCTPOWCTBA M KOppekius paszbera BO BpeMeHH,
BbI3BAHHOTO CMeIlleH/eM OTCYeTa YacOB B KaXKIOM YCTPOMCTBE U 3aJlepkKKaMy B mepefave
IAHHBIX I10 CETH.

ITIporokon NTP wucronbsyer mjst cBoeii paboTsl mpoTokona UDP um yuuMThIBaeT BpeMs
nepenaun. AJITOPUTM KOpPpPEKUMM BpPEMEHHOJ IIKajdbl BK/IKOYAaeT BHeCEHMe 3aliepikKek,
KOPPEeKLMIO YaCTOThI YaCOB U P, MEXaHU3MOB, [IO3BOJISIOIIMUX JOCTUYb TOYHOCTU MOPSAKA
HECKOJIbKMX MWUIMCEKYH[, daXke IMOocjae OJUTe/IbHbIX IepUOOO0B, KOraa MOTepsHa CBSI3b
C CMHXPOHM3UDYOILIMMM UCTOYHMKaMU. B 4-i1 Bepcum npotokona NTP TOYHOCTH
CMHXpOHM3aUMMU crnocobHa pocturatb 10 mc (1/100 c¢) mpu pabore uepe3 KHTepHer,
n 1o 0,2 mc (1/5000 c) BHYTpM JTOKAJIbHBIX CETEIA.

PasHuiila BO BpemMeHM MeXIOy BenyliMM U BeOOMBIM YCTPOMCTBAMU SIBJISETCS
KOMOMHAIIMEN CMeNeHMs] OTCUYEeTa YacOB M 3aJepskKKu Ilepefauy CUHXPOHM3UPYIOUIErO
COOOILLeHUS.

OYHKIMS CUHXPOHMU3AIMM BpPEeMEHM IT03BOJISIET IOJIYYUTH OOiee TOUYHbIE Pe3y/IbTaThbl
OHOHAIMpPaBJIEHHOr'0 TecTa Py aHaim3e 3amepkku mo metoauke RFC 2544, a Takke mpu
TECTUPOBAHUM B COOTBETCTBUM C peKoMeHgaiuei Y.1564 u mpoBegennu tecta «IIpuka3s 870».

11 HAaCTPOMKM MapaMeTpPOB CMHXPOHM3ALUU CIeyeT nepeinTu B MeHto «HacTporiku» =
«YcTaHOBKM Mpubopa» = «CUHXPOHM3AIUS BpEMEeHM».

Em A:i000 - B:1000 -  11:22

CHHXpOHMBEILIIf‘IFl BpeMeHMn

AeTOCHMHXpP. NTP
Her
HacTtpoikm PTP

HacTtpoikim NTP
WHpopMaLma

Her La

PucyHok 36.1. MeHto «CuHXpOHU3AUUS 8peMeHU»

ABTOCUHXD. Boi6op pexkuma aBTOCMHXpoHM3aluuu: «PTP» (cm. pasgen 36.2) muanu «NTP»
(cM. pasgen 36.3).

BKITIOYUTD BrioueHne/BhIK/TIOUEHNE BRIGPAHHOTO PeskyMa aBTOCUMHXPOHU3AIINNA.

Hactporiiku PTP ITepexopn, B meHto «PTP» (cm. paspgen 36.2).

HacTtpoiiku NTP [Mepexop 8 MeH10 «Hactpoiiku NTP» (cMm. pa3gen 36.3).

Wuadbopmanys [Tepexop B meHio «MHpopmalus» (CM. pasgen 36.4).

> OYHKIMS He BXOOUT B 6a30BYI0 KOHMOUTYpaINIo, JOCTYITHA IIPY JOTIOJTHUTEIbHOM 3aKkase oy «ETPTP».
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36.1. PyyHas HacTpoiika

Ecnv HUM OOMH U3 pPeXMMOB aBTOCMHXPOHM3AIMM He BKJIOUEH, I0JIb30BaTe/ib MOXeT
CaMOCTOSITeJIbHO YCTaHOBUTb [IJiT Mpubopa AaTy, BpemMs M BpPeMeHHYI0 30HY B MeHIO

«HacTpoiikn» = «YcTaHOBKM Mpubopa» = «OCHOBHbIE HACTPOIKM» (CM. pasmen 33.2).

36.2. Hactpoiiku PTP

PucyHok 36.2. Hacmpolika napamempog cuHxpoHuzayuu PTP

— Q1000 — B:1000 - 14:01
PTP
G  Benyumin
MopTt A
Sapep#®ka FP2P
Jomen 9
Begomeii Bz auwmi

Pexxum «BemoMblit» — MpuOOpP CUMHXPOHMU3UPYET CBOM 4Yachl OT BHellHero PTP-cepmepa, ecin

TaKoi cepBep MPUCYTCTBYET B CETH.
«Bemymiuit» — mpubOp SIBIASIETCS MCTOUHUMKOM CUMHXPOHM3alUM, ApPYTUe YCTPOICTBa
CUHXPOHMU3UPYIOTCS OT CUCTEMHBIX YacoB npubopa.

IMopTt Wutepdeiic mius paborsl ¢ PTP. [lomyckaeTcs MCIIOAb30BaTh TOIbKO OOMH M3 TECTOBBIX
rnoptos — A uiu B.

3aZepsKKu MexaHnwn3sm onpepenenus 3anepsxku: «E2E» mnn «P2P».

HomeH Homep PTP-gomena B coorBetcTBuu ¢ IEEE 1588.

36.3. Hactpoiiku NTP

NTP-cunxpoHmusauus BbinoHsgeTcs 4vepe3 mopTt LAN. B meHwo <«Hacrtpoiiku NTP»
10 YMOJIYaHUIO YKa3aHbl aapeca cTaHgapTHbiX cepBepoB NTP. Eciv He MeHATb HACTPOIIKY,

BpeMsI Ha Ipubope OyeT BHICTABISITHCS C VICIIOIb30BAHMEM 3TUX CEPBEPOB:

PucyHok 36.3. Hacmpotika napamempog cuHxpoHuzayuu NTP. Cnucok cmaHdapmHsix cepsepos

EE A:1000 - B:1000 - 11:23

HacTtpoikn NTP
Cepeepa NTP

Q.debian,.pool . .ntp.org

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

KonupoEaTe Boraete OucTute Mo yMondaduw
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Iyt TOro, YTOOBI YKa3aTh CTOPOHHMIA CepBep, C/IeIyeT OTPeIaKTHPOBATh JIIOOYIO CTPOKY:
EE A:1000 — B:1000 - 12:15

HacTpoikn NTP
Cepeepa NTP

1.debian.pool.ntp.org
2.debian.pocl.ntp.org
192.168,89.102

konvposaTe Boragute Quucture Mo ymongaduw

PucyHok 36.4. Hacmpolika napamempog cuHxporuzauyuu NTP. [lobasneHue cmopoHHez20 cepsepa
36.4. Uudopmauus

[Tocse BBITIOTHEHMSI HACTpPOeK M BKIOUeHUsT pexkuma PTP-cuHxpoHM3aluu, B MeHIO
«MHdopmaiysi» 0To6pasuTCs BenuMHa CMellleHMs 1 3aJ1epsKKI

o A:1000 — B:1000 - 14:01

CHHXPOHHEEILI,HFI BpeHMeHH

CHenjeHu e = Q000000000 ¢
Sanep¥ka: 0, 000000000 ¢

PucyHok 36.5. Ungopmayus o PTP-cuHxpoHu3zayuu

[Tocme BbIMMOTHEHMS HACTPOEK U BKIWOUYeHMs pexuma NTP-cMHXpoHU3anuu, B MEHIO

«HbOpMaIMs» 0TOOPAa3UTCS CTAaTyC CMHXpOHM3anuu, [IP-aapec cepBepa, a TaKKe BeJIMUMHA
3a/IEPSKKU Y CMEIeHUSI :

EE A:1000 — B:1000 —  11:42

CHHXpOHHBEILI,P‘IFI BpeMeHH

CraTyc: CvHXpOoHMaMpOoBaHO
IP ceppepa: 192.168.89,102

Sapepxka: 0, 000924000 cek
CHenyeHme: -0, 000458000 cek

PucyHok 36.6. Ungopmauusi o NTP-cuHxpoHu3ayuu
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37. CnpaBouHble Tabnuubl

Tabnuya 37.1. lpuopumemsi u munel mpaguka

3HaueHue Omnmcanne

1 Background

0 (Default) Best Effort

2 Excellent Effort

3 Critical Applications
4 Video

5 Voice

6 Internetwork Control
7 Network Control

Tunbl Tpaduka Network Control m Internetwork Control 3apesepBupoBaHbI IS
COOOIIeHNIi yIpaBieHus ceThbio. [IpuMopuUTeThl 4 M 5 MOTYT MCIOJB30BAaThCS [IJISI 0CO00
YYBCTBUTEJIbHOTO K 3a/iepskkaM Tpaduka, Takoro, Kak BUAeo muian peub. [IpuopuTeTsl Tpaduka
¢ 3 nmo 1 mnpepgHasHaueHbl i1 PA3AMYHBIX 334a4 — OT IIOTOKOBBIX IIPUJIOKEHUI
no FTP-Ttpadmka, CHoOCOOGHOrO CIIpaBUTBCSI C BO3MOXHBIMM IoTepsimu. Kmace O
pesepBUpYyeTCs IJs1 «MaKCMMaJIbHO Jydllieii» MOCTaBKM M IIPUCBAMBAETCsl B TeX Cydasx,
KOTJa He crielnduiMpoBaH HUKAKOI APYyroli Kiacc.

Ta6nuuya 37.2. 3HayeHus nons Precedence

3HaueHue Onucanne [Ipumeuanue

0 Routine OOBIYHBIN TPUOPUTET

1 Priority [TpenriouyTuTe/IbHBIN IPUOPUTET
2 Immediate Heme[yieHHbBIV IPUOPUTET

3 Flash CpOYHbBIil TIPUOPUTET

4 Flash Override OKCTPEeHHBIN IPUOPUTET

5 CRITIC/ECP Kputnueckuit npuopurtet

6 Internetwork Control MeskceTeBOe yIpaBjeHMe

7 Network Control CeTeBoe yIpaBJieHIe

Tabnuya 37.3. 3HayeHusa nong ToS

3HaueHue Onucanne [Tpumeuanue
MuHuMMU3upoBaTh 3anepxkky. HMcronb3yercs, Koraa
BpeMs [OCTaBKM T[IakeTa C MCXOLHOIO CeTeBOro

1000 Minimize delay .
YCTpOJCTBa [0 ajapecaTa (BpeMs OKuaaHMsI) Haubosee
Ba)KHO U JOJIKHO OBITH MUHMMAaJIbHbBIM.
. MaxkcumasibHasi TIPOITyCKHasi ClIOCOOHOCTh. YKa3bIBaeT,
Maximize

0100 throughput YTO MaKeT JOJIKeH ObITh IepeHarpaB/ieH yepes3 KaHasl C
& MaKCMMaJIbHO ITPOITYCKHO CITOCOOHOCTHIO.

100



3HaueHue Onucanne [Tpumeuanue
Maximize MakcumasnbHasg HaOEXHOCTb. Vcronb3yeTcs, Kormga
0010 reliability BaXHO MMETb YBEPEHHOCTb, UTO HaHHbI€ TOCTUTHYT
agpecata 6e3 MOBTOPHOI Iepeaun.
e MyHMMMU3NpPOBATL CTOMMOCTL. Mcronb3yeTcs:, Korma
Minimize

0001 HeoOXOIMMO MMHMMM3MPOBATh CTOMMOCTD Ilepenauin
monetary cost

TaHHbIX.
O6biuHOE  obciaykuBaHue. B 3TOM  C/ydae
0000 All normal MapIIpyTHU3alus I1akeTa OTHAETCS Ha YCMOTpeHMe
rpoBariaepa.

Tabnuya 37.4. Knacc obcnymusanus mpaguka u 3HaqyeHue nons DSCP

Knacc Tpaduka 3uauenue 1ojss DSCP
Default 000000
AF11 001010
AF12 001100
AF13 001110
AF21 010010
AF22 010100
AF23 010110
AF31 011010
AF32 011100
AF33 011110
AF41 100010
AF42 100100
AF43 100110
EF 101110

Kaxkmomy kmaccy oOcCaykuMBaHUs Tpaduka CTaBUTCS B COOTBETCTBME OIpele/IEHHOe
3HaueHue 1ojisg DSCP. B tabnuiie nmpuBemeHbl peKOMeHayeMble 3HAUE€HUSI B COOTBETCTBUMU
¢ metoaukamu RFC 2597 [11] u RFC 2598 [12].

Default — «HerapanTupoBaHHas Iepemaua». TpaduKky JaHHOTO Kiacca OOCTYKMBAHMUS
BBIJIEJISIIOTCSI CeTeBbIe Pecypchbl, OCTaBIIMECS CBOOOMHBIMM IIpU Iepemaue Tpaduka IpyTrux
KJIaCCOB.

AF (Assured Forwarding) — «rapaHTMpoBaHHasI Iiepegadar. Vicrmonb3yeTcs [Jisl JOCTaBKU
Tpaduka OonbmiHcTBa TCP-TipwioskeHuit ¢ MOpUMeHEHMEM YeThIpEX He3aBUCUMbIX
AF-xnaccoB. BHyTpu Kaxkgoro kjmacca IP-makeram MoskeT ObITh Ha3HaueHa OJHA U3 TPEX
IUCLIUTIIMH OTOpachiBaHMS TTaKeTa AJaHHbBIX (cM. MmeToauky RFC 2597[11)).

EF (Expedited Forwarding) — «HemenjieHHasi Tmepefada». IlpuMeHseTcs Ajis
obcmyskMBaHus TpaduKa, UYyBCTBUTEILHOTO K 3aZepskkaM M TpeOyIolero MUHMMAaIbHOTO
IKUTTEpPa, TAKOTo, Kak Buaeo wiu peub (Voice over IP — VoIP).
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Ta6nuua 37.5. 3HayeHue nona ECN

3uauvenue | Ommcadue

00 Not-ECT (Not-ECN-Capable Transport) — moTox, He nmoaaepskusarominit ECN.

01 ECT (1) (ECN-Capable Transport) — roTtox, rnoaaepskuparoriuit ECN.

10 ECT (0) (ECN-Capable Transport) — 1moTok, mnoaaepskuBatouimuii ECN.
TpakTyeTcst MapuipyTusatopamu Tak xe, kKak u ECT (1).

11 CE (Congestion Experienced) — monTBepskaéHHAsI IIeperpysKa.

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

YcTraHOBKa OUT [aHHOTO

JaeT BO3MOXHOCTb MapUIPyTH3aTOpaM Yy3HATh

O BOSHMKHOBEHUN IIePErpy>keHHOCTU Ha IIYTU CJiegOBaHMS JaHHbBIX K 3aJaHHOMY Y3JIy CE€TU

6e3 oTOpachIBaHMS ITaKeTa.

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

Tabnuya 37.6. Homepa nopmos npomokona TCP/IP

Howmep nopra (1poToxosn)

Onucauue

21 (FTP)

IIPOTOKOJI ITepeaun ¢aiiion

22 (SSH)

6e30macHbI MMPOTOKOJ i1  YOQJIEHHOIO
yIIpaB/ieHusI U iepenaun ¢aiaon

23 (TELNET)

IIPOTOKOJI IJIs1 JOCTYyNa K yAaJléHHOMY CETeBOMY
YCTPOJCTBY

25 (SMTP) IIPOTOKOJI TIepefau 3J1IeKTPOHHOM ITOYThI

80 (HTTP(WWW)) l'[pOT(iKOJI, MCIIOIb3yeMbIii Be6:6pay3epaMM
1 Be6-cepBepaMu JJis1 Tiepenaun paiiyion

161 (SNMP) IIPOTOKOJI OISt yIpaBJIeHUS CeTeBbIMU

YCTPOICTBAMM
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38. 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 38.1. Cmpykmypa nakema 1-20 ypogHs

- 32 buta >

0,1,2,3,4,5,6,7,8,9,10,111213,14,1516,17,18,19,20,21,22,23,24,2526,27,28,29,30,31

MAC destination

(6 octets) MAC source
(6 octets)

VLAN tag O (optional)
VLAN tag 1 (optional)
VLAN tag 2 (optional)

Ethertype Payload
(46 - 9582 octets without VLANS)

Frame check sequence

PucyHok 38.2. Cmpykmypa kadpa 2-20 yposHs

< 32 buta -
0,1,2,3,4,5,6,7,8,9,10,1112,1314,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31
Version IHL DSCP ECN Total Length
Identification Flags Fragment Offset
Time to Live Protocol Header Checksum

Source IP Address

Destination |P Address

Payload
(26 - 9562 octets)

PucyHok 38.3. Cmpykmypa nakema 3-20 yposHs
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0,1,2,3,4,5,6,7,8,9,10,1112,13,1415

32 buTa

16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31

Source port

Destination port

Length

Checksum

Payload
(18 - 9554 octets)

PucyHok 38.4. Cmpykmypa delimazpammsi 4-20 yposHs

32 buta

0,1,2,3,4,5,6,7,8,9,10,1112,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31

Payload
(18 - 9554 octets)

PucyHok 38.5. [aHHbie delimaepammsl 5-20 yposHs
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