BepkyT-ET
Tecrep-anaymzarop Ethernet/Gigabit Ethernet

PyKOBO,Z(CTBO I10 IKCIIJIyaTallui 1 IIaCIIOPT
Bepcus 1.2.1, 2010

MetpoTek



© Metrporek, 2006—2010

Bepcust jokymentanuu 1.2.1 cCOOTBETCTBYET BEPCUH ITPOTPAMMHOTO
obecnevenns 0.3.3-1(MCU)/0.1.11(SYS FPGA)/ 0.7.3-3(EXP FPGA).
Hukakast 9acTb HACTOSINETO JOKYMEHTa HE MOXKET ObITH BOCIIPOU3BEJICHA,
nepejiafa, mpeodbpas3oBana, MOMeIIeHa B HH(MOPMAIMOHHYIO CUCTEMY UJIH
repeBejieHa Ha, JIPYTOil sI3bIK 0€3 MUCHMEHHOTO PA3PEIIeHusT TPOU3BO/IUTEIIS.
IIpousBosuTess ocraBiser 3a coOO MPaBo O€3 JOMOJIHUTEILHOTO
YBEJOMJICHHST BHOCUTH HE BJIASIONIAE Ha pabOTOCIIOCOOHOCTH TecTepa
BepkyT-ET uzmenenus B anmapaTHYIO 9acTh TPUOOpA WM TPOTPAMMHOE
obecrieuenne, a Tak»Ke B HACTOsAIee PyKOBOJCTBO MO 9KCILIyaTAIINH.



OTJIABJIEHUE

13 Meper 6esonacaocT

ll 1J1a Y TOBY [1]) 111
14 LODMAJBHEIC VCIOBUA SKCIIAVATAIIAW . . . . . . . . . . . . . . .
4 JlomycTUMbIe VCIOBUA SKCILIVATAIIAA - - « - « « « « o o o o o . .
4 AIapaTHbIC XAPDAKTEDUCTUKIM . « « « « v v v e e e e e e e e e

Bepxym-ET. Pyxosodcmeo no aKkcnAyamauuy

11

13
14
14
14



OTIJIABJIEHUE

[[apamerpbl TecTa «3aJIeKKAN . . . . . ... ... . 44

[[apamerprer Tecta «IloTepn KaapoBsy . . . . . . . . . .. 45

4 _Ilapamerpsr Tecta «IlpenenpHas HArpy3Kay . . . . . . . 45

7.7.5 _ JIOUOIHATENBHEIE HACTPOMKH - - « « « « v v v o v v v . 46
7.8 R 44, 1lpoBejeHne AHAIM3A . « . « v v o v e e 47
8 [IponvekHad cuocobHOCTEL. Pesvaprarel apaauza . . . . 47

8 AJIeDXKKA_PACIDPOCTPAHEHU, Pe3VILTATEL AHAIN3A .48

8 DOBEHEL IIOTePh KaJpoB. Pe3vibraTel agagu3a . . . . . 49

8.4 llpenenpHag Harpyska. Pesyaprare! anammz3a . . . . . . 51

7.8.5 _CoxpaHeHue pe3vibTATOB U3MEDEHUA - . . . . . . . . . . 52

(,2 é!iﬂ¥¥§ “ggg“g [3 POBAHMA . . . . . . . . .. oo 53
1210 COOKHBIE TRADTK - . o o o v v e e e i e e e 54
ii rpacdhuk. Hacrpoitka MPLS . . . . . . . ... 59

IMlneiidh (Loopback) . . . . . . . . . 60
w ----------- 61
7.11.2 Hactpoiika miaeiida TpeThero YpoBHd - - - « - « .« . . . 63
712 OAM . . . . 66
: “QOHADYIKEHUE - - « « « o v o v e e e e e e e e e 69
114 Tecrer TCP/IB . . . . . . . oo oo 71
i 71

74

T

[ 78

7.14.5 TCP-gmmeHd . . . . . . . o oo 79
[7.15 TRAHZHT . . . o o o 83

0 BOAHAA CTATUCTUKA 110 JIBYVM ITOPTAM . . - + « . . . . . 101
0 ATUCTUKA [10 TUHAM KAJIDOB . + + + « v v v v v v o v . 102
0 ATHUCTHUKA 110 DA3MEDAM KAJIDOH . .+ + + « + v o o . . . 102
0.4 ATUCTUKA 1O VDOBHAM - - - « « « o« o o o v e o o oo 103
0 ATUCTUKA: OIIUOKI KAJIPOHE . - « « « « o o v v o e au 103

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy



OrsiaByieHue 5

117
117
117
120
123
124
124

127

131

133

147

149

151

159

160

mAcmioPT 161

Bepxym-ET. Pyxosodcmeo no aKkcnaAyamauuy



Bepxym-ET. Pyxoeodcmeo no akcnayamauuy



1. OBIIIUE CBEAEHUHA

Tecrep-anaymzarop Ethernet/Gigabit Ethernet Bepkyr-ET (nanee —
upubop, TecTep) NpeIHa3HAYEH JIJIg IPOBEJICHUS aHAIN3A U JUATHOCTHIECKO-
ro TecTUpoBaHUs cereBoro obopynoBanus 1o meroguke RFC 2544 [5], s
OIEHKN COCTOSIHMST Kabesist, KOHTPOJIA CBIA3HOCTH KaHaJja. B mpubope peasn-
30BaHa BO3MOYKHOCTH OpraHn3anu mnuieiida, a TakKe Moy YeHns CTATUCTUKA
10 IPUHUMAEMOMY U IIepelaBaeMOMy TPaduKy.

[Tpubop BepkyT-ET obecrieunBaer BBIIOJHEHUE CIELYIOMMUX (DYHKITUIA.

e Tenepanusi/ananu3 Tpaduka Ha KaxaabHoM (MAC), ceresom (IP) u
TPAHCIIOPTHOM YPOBHSIX.

e COop u orobparkeHme CTATUCTUIECKON MH(MOPMAIINU 110 TPUHAMAEMO-
My ¥ IepeaBaeMoMy Tpaduky Ha GU3NIECKOM, KAHAJILHOM U CETEBOM
YPOBHSIX.

e TecTtupoBanue 0 METOJIUKE RFC-2544E|: Throughput (uponyckuag cro-

cobuocrs), Latency (3azepzkka pacupocrpanenus kajapos), Frame Loss

(yposenb norepb Kapos), Back-to-Back (upenesbnast Harpyska).

JnarmocTrka HencCIpaBHOCTEl Kabesis.

Opranuzanus nuieiicda (Loopback) Ha dbusndeckomM, KaHAJIBHOM, ceTe-

BOM M TPAHCIIOPTHOM yPOBHSIX.

e Bruiouenne pexkuma «Ilreiid» Ha yraséHHOM npuOOpPE MOCPEICTBOM
nporokoga OAM.

Oupenenenne koaddunuenra 6urosbix ommbok (BERT).

e ll3Mepenue AKETHOIO JZKUTTEPA.

Tonpo6roe onmcanue KaxiIoro Tecra mpeIcTaBIeHo B paszede [12]
p p p
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2. KOMNJIEKTAIIUA

Tabmuma 2.1. Kommiekrarus mpudopa

Haumenosanue KoJa-Bo

IMpuGop «Tecrep-ananuzarop FEthernet/Gigabit Ethernet

Bepkyr-ET» 1

Bpormmopa  «Tecrep-ananuzarop Ethernet/Gigabit Ethernet
Bepkyr-ET». PykoBoCcTBO 1O 9KCILTyaTallud U TMACIIOPT

Buok nuranusg (12 B, 1,5 A)

Kabess (220 B, 3-mo/rocHBIi )

Kabens USB

—_= = =] =

Kabess Ethernet
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MEPBI BE3OIIACHOCTU

. Tecrep Ethernet Bepkyr-ET coorBercrByer 0b1mM TpeboBaHusiM 6e30-

nacuoctu 1o 'OCTy 26104.

TTo criocoby 3armuThl YeI0BeKa OT TOPAXKEHUST 9JIEKTPUIECKIM TOKOM TeC-
Tep coorBercTByer Kjaccy 111, a 6ok muranns — kiaccy 11 mo TOCTy
26104.

Wcnbrranus, Hangajika, BBOJ, B 9KCIUIYATAIIMIO U SKCILIyaTAIUs TECTepa
JIOJIZKHBI IIPOU3BOIUTHCSI C YIeTOM TpeboBaHmii 6€301MacHOCTH, N3JI07KEeH-
wbix B ['OCTe 12.3.019.

IIpu skcmmyarannm Tectepa JOKHBI BBITOJTHITHCS OOTIHe TPEeOOBAHIST
MTOYKapHOi 6€30TIACHOCTH.

KauectBo Bo3myxa paGoueil 30HBI TP IKCIIYATAIMH TECTEPa JIOJKHO
coorBeTcTBOBaTh TpeboBanuam 'OCTa 12.1.005.

Brumanue! Bo enewrem b6a0Ke numaHus mecmepa ume-
emcst onactoe 0as HCU3HU HaAnpsHceHue. 3anpeu,aemcs
akcnayamayus, 6A0Ka NUMAHUSL C TNOBPEHCIEHHBIM KOP-
nYycom.
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4. IIPABUJIA U YCJIOBUZ OKCIIVIVATAIINN

. o mauama paborsl ¢ Tecrepom BepkyT-ET BHUMAaTE/IbHO U3ydnTE HA-
CTOSITIIEE PYKOBOJCTBO IO IKCILIYATAINH, Ha3HAUYEHNE KHOIOK KJIaBHa-
TYpBI, BHEITHAX Pa3bEMOB U COCTABHBIX JacTeil TecTepa.

Heobxoaumo obeperatb Tecrep u 6JIOK MUTAHUSI OT YIaPOB, IOMAIAHUS
BJIATH U TIBLIN, JIIUTEIHLHOTO BO3JACHCTBUS MPAMBIX COJIHEUHBIX JIy €.
Ecau Tectep nosBeprasicss Bo3AefiCTBUIO HUBKUX TEMIIEPATYP, TO M€
BKJIIOYEHHEM HEOOXOINMO BBIAEPXKATH €r0 B HOPMAJILHBIX YCIOBUAX HE
MeHee JIByX TacOoB.

IIpu auTe bHBIX TEepephIiBax B paboTe TecTepa PEKOMEHIYEeTCs OTKIIIO-
JaTh IpudbOp U OJIOK MUTAHUS OT CETH.

TecTep MOXKET IKCILTyaATUPOBATHCS IIPU CJIEYIONINX PEXKUMAX IJIEKTPO-
TUTAHUS:

e ot ceru 110-240 B, gacroroii 50 I'i, ¢ momornipbio 6J10Ka MUTAHKS,
[IPU TOM IIPOUCXOIUT OI3APSIIKA aKKYMYJISITOPHBIX 3JIEMEHTOB;

e 0T aKKYMyJIATOpHBIX 3jeMenToB (NiMh, ¢ HOMUHAJIBHBIM HAIIps-
sxerneM 4,8 B u emroctsio 4300 MAw).

Sapsij| aKKyMyJIATOPOB aBTOMATUYECKU BKJIFOYAETCsI IIPU [TOKTFOYeHIH
OJT0Ka TTUTAHUSI.

Bpewmst miosiHOTO 3apsijia aKKYMYJISITOPHBIX 3JIEMEHTOB OT BHEITHETO 0JI0-
Ka MUTAHUs [IPU HOPMAJIBHBIX KJIMMATHIECKUX YCJIOBUSIX — He GoJiee
12 gacos. Ilocsie mostHOrO 3apsijia aKKyMYJISITOPHBIX 3JIEMEHTOB 3apsiji-
HOE yCTPOWCTBO aBTOMATUIECKH OTKJIFOYAETCSI.

Cpok ci1y2KObl aKKyMYJISITOPHBIX 3JIEMEHTOB 3aBUCHUT OT KOJIHIECTBA
[UKJIOB «3apsij-pa3psii». st JaHHOTO THIIA AKKYMYJIATOPHBIX SJIeMEH-
TOB cpefauil CPoK cay2KO0bI — H00 MUKIIOB «3aps-pa3psiy. Bpems pado-
ThI OT BHYTPEHHUX aKKyMYJISITOPHBIX 9JIEMEHTOB — He MeHee 6 yacos L.

ITpumenwarue: 8 cayuae YCmMaHOBKY, NOAHOCTIDIO PA3PANHCEH-
HOIT UAU HOBVT AGKKYMYASTNOPHUL INEMEHMOE Neped 6K
weHueM mecmepa HeobToouMo ux 3apadums (6pems 3apadKu
ARKYMYAANOPOS DONAHCHO COCMaBAiMb He meree 30 munym).

ldpk. ceeromuomos — 40 %; IMoxcserka — 50 %; JAuciiieit aBTOBBIKI. — 5 MIIH.
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IIPABUJIA U YCJIOBUS SKCIIYATAIIUU

4.1

4.2

4.3

Brumanue! JIas numanus mecmepa om cemu 220 B,
c wacmomot 50 Iy, ucnoav3ytime MmoabKO WMamHbLl
610k numanus. Ucnoav3osarue 6a0Ka NUMAHUSA C 8bLLTO0-
HBLM MoKom mernee 1,5 A uau ¢ 3a3eMAEHHBIM NAIOCOM
Mootcem nogpedums npubop.

HOpMaJIbHI)Ie yci0BUu4d IKCILJIyaTaliun

TeMIieparypa okpyzxaorreit cpeiapt 1525 °C;

OTHOCHTEIbHAS BaazKHOCTH Bozayxa 40-80 %, npu temneparype 25 °C;
armocdepnoe gasjenue 84-104,7 kIla (630-800 mm pr. cT.);
nanpsizkenune ceru 110-240 B, ¢ gacroroii 50-60 ' (upu nmranuu te-
crepa oT GJIOKA IIUTAHUS ).

ormmycTumblie ycjoBUd 3KCILTyaTal[uu

Temieparypa okpyzxkatorieii cpeabl 5—40 °C;

OTHOCHTEIbHAS BaaxKHOCTH Bosayxa 90 %, npu Temmnepatype 25 °C;
armocdepnoe jgasienue 70-106,7 kIla (537-800 mm pr. ct.);
nanpsizkenue ceru 110-240 B, ¢ wacroroit 50-60 L' (ipu ucnosnb3oBanuu
BHEITHEro OJI0Ka [IUTAHU).

AnmnapartHbie XapaKTepUCTUKUI

TabapurHble paszMepbl n3MepuTeaIbHOro 6J10Ka He 60see 200 x 101 x 44 M.
T'abapurnbie pasmeps: 6sioka nuranus we 60see 90X 53X 35 MM.

Macca uzmepurenbaoro 6sioka ne 6osee 0,640 kr.

Macca 6iioka nuranus we 6osee 0,02 kr.

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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5. TIOATOTOBKA K PABOTE

1. UsBnekure Tectep n3 ymakoBku. [Ipomsseanre Bremmunit ocmotp. I1po-
BepbTe KOMILIEKTHOCTh TeCTepa B cooTBeTcTBUM ¢ Tabmumeii 211

2. BbluepKuTe TecTep B HOPMAJIbHBIX YCJIOBUAX HE MeHee 2 4acoB (B TOM
clydae, eCjii paHee TecTep HAXOIWJICsl B YCJIOBUSIX, OTJUYIHBIX OT HOP-
MAaJIbHbIX ).

3. Iopkirounte 610K HUTAHUSA TeCTepa K ceTH (€CJIM Jyisl IIMTaHUs TecTepa
OyJeT UCIoJIb30BaThes cereBoe Harpsizkerne 110-240 B, ¢ wacroroit 50—
60 T'n).

4. Bxirounte Tecrep.

Bepxym-ET. Pyxosodcmeo no aKkcnAyamauuy
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6. OIIMCAHUE IIPUBOPA

6.1 JIunesasi maHeJb

Buz munesoit nanenu nupubopa Bepkyr-ET nupencrasien na pucyuke [6.11

Link Tx Rx Test Link Tx RxTest

’V'

A Metrotek 4

/ )

Puc. 6.1. JIunesas nanenn

1 — CBeToauno/iHblE UHAUKATOPHI.
TpéxuperHble CBETOINO/HBIE UHINKATOPBI CJIY?KAT JJIsl aHAJIM3a COCTOsI-
Hus nHTEepQEHcoB.

Bepkym-ET. Pyxosodcmeo no akcnayamauu



18 OIIMCAHUE IIPUBOPA

3Hnauenue c6emoduodubir uHduKamMopos
CaerouoHble HHANKATOPLI, 0003Hadennble Ha puc. [ kak «Link», 0To6-
paskaloT COCTOSIHUE MOAKJIIOYECHUS:

® 3eJIEHBIIT — Coe/IJUHECHNE C TeCTUPYEMbIM O60py,ZLOBaHI/IeM YCTaHOBJICHO]
° KpaCHbIﬁ — CO€JJMHEHUA HEeT.

CBeToIno IHbIE WHINKATOPBI, 0003HAYEHHDBIE HA PUC. kak «Tx», oT06-
ParKaloT COCTOSHHE Mepeladn JaHHbIX:

e 3eJIEHBII (MUraeT Wi FOPUT IIOCTOSHHO) — HJIET Iepe/lada IaKeToB;
e He I'OPUT — llepejiaua IIaKeTOB He OCYIIECTBJIAETC.

CaeTonuoHbIe HHIANKATOPLI, 0003HadeHHbIe Ha puc. [0.]] kak «Rx», 0T06-
parkKarT COCTOsIHIEe MMPUEMA JTAHHBIX:

e 3eJIEHBIN (MHUIaeT Wi TOPUT IIOCTOSHHO) — UJET HPUEM [AKETOB;
® He rOpUT — IPHUEM ITAKETOB HE OCYIIECTBJISIETCH.

CBeToMuO/IHbIE HHINKATOPhI, 0003HAYEHHbBIE HA PUC. Kak «Testy», nmpu-
HUMAIOT CJIeTYIONIe 3HAUYECHUSI:

® 3eJIEHBIIl — IIPOBOJUTCS TECTUPOBAHHUE;
e 3esiéHbIil (Muranue) — BIOUEH pexxuM «[Ilneitd».

CBeTOMUOHBII MHANKATOP B HUXKHEl YacTH [epejHeil IaHe/n KOpIyca
pubopa 3aropaercsi Py BKJIFOUEHUN BHEITHETO MUTAHUSL:

® 3CJICHBII — aKKyMYyJISITOPHBIE 3JIEMEHTHI 3aPSIZKEeHbI;
e 3esIEHBIN (MUTAHME) — IPOMCXOIUT 3aPsi)| AKKYMYJISTOPHBIX 9JI€MEHTOB;
e 3eséublil (Mepranue) — npoucxoaut obuossenue sepeuil [10 npubopa.

2 — Crpoka craryca.

Ornncanue CTPOKU CTATyCa MPUBEJICHO B pa3jiese
3 — Hucnueii.

IIBeTHoit rpaduwyecKuii qUCILICIH.

4 — Knasuarypa.

Hasznavwernue xaasuus:

° Q — Bxkunrounts /Beikiountb (On/Off)
st BKIOYMEHNsT / BBIKJIIOYMEHNs] TUTAHNsT TeCTepa HEeOOXOJANMO HAZKATD
U yIepKUBATh KJIABUILY B TeUeHUe 1—2 CeKyH/I.

. — I'maBHoe menro (Main menu)

Kirapuma CJIIY2KUT I BO3BpaTa B IJTaBHOE MEHIO.

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy



6.1 JIumeBasi maHeJb 19

° @ — BsBog,

— B pPEXKUME MEHIO B CJIy4ae, KOI/[a BEICBEINBACTCSH BLIOPAHHBII Ty HKT,
Ha)kaTre Ha KJIABUIILY ODECIEYNBAET IIePEeX0/l B COOTBETCTBYIOIIEe
MEHIO U 0TODOparkeHrne COOTBETCTBYIONIETO SKPAHA;

— B peKuMe 33J]aHus JaHHBIX HaKaTHe Ha KJIABUIILY IPUBOJIAT K W3-

MEHEHUIO ITapaMeTpa b0 IIepeBo/iuT B MEHIO BbI60pa ITapamMeT-

poB. B ciyuae, korma kiasuiia @ BBIIOJIHAET (DYHKIIUIO BBOIA
JAHHBIX, JJId BO3BpaTa B IIpe/bllylliee MEHIO UCIIOJIb3yeTCsd KIaBU-

n1a

° ® — Ormena/Broixoz
Haxartne Ha KiaBunry o6GeCleqMBAET IEPEXOJ, B NPEABLAYINEE MEHIO,
a TAKZXKE B PEXKUME 3a/IaHUsl JAHHDBIX CJIY?KUT JUIst OTMEHBI BBOJIA JIAH-
HBIX.

° — NMudopmanuonnas mmaHesnb

IIpn nakaTnm Ha KJIaBHITY Ha 9KpaHe 0TOOPayKaloTCs MOJIICH K
CBETOJIMO/IHBIM HHMKATOPAM; IIBeT (hOHA ITOJIIUCH COBIIAJIACT C I[BETOM
COOTBETCTBYIOIIErO CBETOAMOIHOIO HHIUKATOPA.

F4 — DOyHKINOHAJIbHBIE KJIABUIIIN.

F1., F2 F3 |
° @, @, @, @ — KuaBuinm ynpasJjieHUsi KypPCOPOM.

JOICICICICICICICICIOIOIORS <

BUIlK BBoAa mudp, OyKB U 3HAKOB B COOTBETCTBYIOIIUE IIOJISI.

Hucpbl, OyKBBI 1 CUMBOJIBI, KOTOPBIE MOXKHO BBECTH C ITOMOIIBIO 1TU(PO-
BOI KJIABUATYPBI, IIPEJICTABJIEHBI B TAOJIHIIE

Tabauna 6.1. Iudpor, OyKBBI 1 CHMBOJIBI

KuaaBuina udpsr ByxksBbI CumMBOJIBI
D) 1 . @ / -
2 abc ---

3 def
4 ghi
) 5 jk1
6 mn o ---
7 pqrs ---
8 tuv ---

Bepxym-ET. Pyxosodcmeo no aKkcnaAyamauuy
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OIIMCAHUE IIPUBOPA

Tabuna 6.1. [ludpel, OyKBBI 1 CUMBOJIBL: TTPOIOJIZKEHIE

WXYZ

066
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6.2 Bxeurnue pazbEMbI

Pacrosiozkenue BHEIIHUX Pa3beMOB TecTepa Ha BepxHeil 1 60KoBoil naHe-
JISIX KOpILyca mpudopa IoKa3aHo Ha PUCYHKAX u 6.3

I = - 1

- T T

10wy S 1

Puc. 6.2. Bepxusa nanens tecrepa

V=4

S

] 12v= useB LN

T T T T

of ° =L

———

Puc. 6.3. BokoBas nanesn Tecrepa

Hasnauenue pazbéMoB U HOAKIIOYAEMbIE K HIM yCTPOICTBA IPUBEICHBI B
Tab/uIe

Tabsmna 6.2. Onucanue pazbéMoB mpubopa

MapxkupoBka Hasnauenue paszbéma Iloakarouyaemoe
YCTPOMCTBO M

KabeJb

A'B Pasbémbr RJ-45 s Kabesns Ethernet

HOAKJIIOUEHUSA K TECTUPYEMOMY
YCTPOMUCTBY WUJIA CETHU
Ethernet/Gigabit Ethernet
(CKOpOCTB Ilepe/iadn JIAHHBIX —

10,/100,/1000 M6ur/c)

Pazbémbl 151 110K TIOIEHIST SFP-motysib
SEP-momyeit

Bepxym-ET. Pyxosodcmeo no aKkcnaAyamauuy



22 OIIMCAHUE IIPUBOPA
Tabsmna 6.2. Onucanue pazbEMOB IPUOOPA: MIPOJIOJIZKEHIE
LAN! Pazném gia ymamnémmoro Kab6enn Ethernet
YIPABJIEHUST TECTEPOM
USB st mogkmovenns k I[TK mo Ka6ens USB
uarepdeiicy USB
12V (12 B) 1711 IOJIK/TF0UeHNsT BHEITHETO Biok nurannsa
0JI0Ka TTUTAHMA

IHamrame pasbéma 3aBHCHT OT BEPCHII IPHOOpa.

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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6.3 Ctpoka craryca

Crpoka craryca COIEPKAT JaHHbIE O CJIEAYIOMUX HapaMerpax (cjeBa Ha-
paBo):

e 3apsj barapen;
® CKODPOCTH coejHeHust Jiisi nopTta A (Hanpumep, «A:100» o3HaUaeT, 4T0
CKOPOCTB coefuHenns jijist mopra A cocrasiser 100 Méur/c);

ITpumenarue: npu nodxaovenuu SFP-modyrs yeem nadnu-
CU UBMEHUMCA ¢ 661020 HA HCEAMBIT.

® TeCT, 3AIYIIEHHbBI ¢ UCIIOJIb30BaHNeM opTa A;
® CKOPOCTH COeMHeHus Jjis mopra B;

ITpumewarue: npu nodkaroveruy SFP-modyars ueem nadnu-
CU UBMEHUMCA € BEN020 Ha HCEAMBIL.

® TeCT, 3AIlYIIEHHbBII C UCIIOJIb30BaHNeM TI0pTa B;
® TeKylllee BpeMs CyTOK.

Tecrbl, npoBoauMble ¢ ucnosb3oBanueM 1opra A (B), obosnavaiorcs B
CTPOKe cTaTyca abbpeBuaTypaMu:

e THR (throughput) — anasu3s upomnyckuoii cocobuocTy;

e LAT (latency) — aHaius 3a/epKKH;

e BTB (back-to-back) — anaiu3s npeenbnoil HarpysKu;

e FRL (frame loss) — ananus ypoBHsi IOT€Ph KaJPOB;

e LB1 (loopback layer 1) — uwieiid na dusuueckom (1iepBom) ypoBHe;

e LB2 (loopback layer 2) — muieiid Ha kanagbHOM (BTOPOM) YPOBHE;

e LB3 (loopback layer 3) — muieiid Ha cereBoM (Tperbem) ypoBHE;

e LB4 (loopback layer 4) — nureiid Ha TpascrnoprHOM (4eTBEPTOM)
YPOBHE;

e BER (bit error rate test) — onpeseienue koabduruenTa GUTOBBIX OIIU-
00K;

e PJ (packet jitter) — oupeesieHne HaKeTHOrO JZKUTTEPA;

e GEN (generate) — remepanusi TeCTOBOIO IOTOKA;

e J+G (jitter + generate) — ompejiesieHne AKETHOTO JPKATTEDPA U I'€He-
parus TecTOBOro TpaduKa 3aIlyeHbl HA OJHOM IIOPTY;

e PTH (pass through) — pexxum «Tpauzur»;

e CTR (complex traffic) — renepaius/puém cjokHOro Tpaduka,;

e REM (remote) — nopT uCHo/b3yercs Jjis yAaJEHHOIO TeCTUPOBAHUS.

Bepxym-ET. Pyxosodcmeo no aKkcnAyamauuy



24 OIIMCAHUE IIPUBOPA

6.4 CrTpyKTypa ynpaBJsIONIero MeHIO

Inasuoe menio npubopa BepkyT-ET cocrour us Tpéx nogmenio (jiajuee —
MEHI0), MEPEKIOUeHNe MeXKY KOTOPBIMU OCYIIECTBIISIETCS TPU HAXKATHU Ha,

kinasumu  F1 (Bepkyr-ET Hacrpoiiku), F2 (Bepkyr-ET Uucrpymen-
T1), F3 (Bepkyr-ET Wamepenus).

?

CrpyKTypa MeHIO IpeJcTaBjeHa B npuiozkenun [Al
Jljist mepexoia B MOIMEHI0 HeOOXO MO BBIOPATH COOTBETCTBY FOIIUIL ITYHKT

IIpy IOMOIIIHN KJIaBUWIIT @ u @7 3aTeM HazKaTb Ha KJIaBUIILY @

1. BepkyT-ET Hacrtpoiikn.

M A:1000 - B:—— - 13 33

ETS-1000
HacTpoikm

[apaMeTpbl ceTH
NapameTpr WHTeppencos
YcTaHoBKRM npuGopa

Mpopunm
fMor

Hactpofikk  WHoTPYMeHTH  MamepeHua

Puc. 6.4. Menio «BepkyT-ET Hacrpoiikns

2. BepkyT-ET VucTpyMeHTHI.

MO A:i00 - B:——- - 05:34
BepryT-ET
WHCTpYMeHTH!
3xo—3anEoc
DNS

Nepexeat ARP
TCP knmeHT
TecT kabens

neng
TpaHzuT

HacTpoiikd  MHCTpyMeHTH  WsmMepeHHa

Puc. 6.5. Mento «BepkyT-ET NncrpymeHnThI»
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3. BepkyT-ET U3smepenus.

) A:100 - B:——— - 05 35

Bepryt-ET
Wameperusn

RFC—2544
| Croxuei Tpague
BERT

MNakeTHLIA ARUTTER
TecToBHA MNOTOK
CratncTHka
CoxpaH. paHHwe

Hactpoiikm  MHoTpumerty  Mamepetiia

Puc. 6.6. Menio «BepkyT-ET V3mepenus»

Bepkym-ET. Pyxosodcmeo no akcnayamauu
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7. IIPOBEAEHUE AHAJIN3A. PEIIIEHUE
TUIIOBBIX 3A/IAY

7.1 TumnoBble 3aga4n

OcHoBHOI1 3aa4eil pu TectupoBanun Ethernet-cereii siBisiercst onpee-
JIEHHE COOTBETCTBUS IPEIOCTABJISIEMBIX YCJIYyT XapaKTePUCTUKAM, KOTOPBIE
oroBapuBaloTCd B coryiaienuu o6 yposHe obcsykuBanusd (SLA — Service
Level Agreement) Mex/y olneparopamu CBs3HM U KiaueHTamu. Ha mepsoM Me-
CTe CTOSIT BOIIPOCHI 00eCIIeYeHrs] TapaHTUPOBAHHOIO KAYECTBa, OOC/TY KUBAHUST
(QoS — Quality of Service), KoTopoe XapaKTepU3yeTcsl CJEYIONMME T1apa-
MeTpaMu: TPOIYCKHAs CIIOCOOHOCTH, YPOBEHb MOTEDPh KAJIPOB, 3aJeP:KKa U
npejiesibHasg HArpy3Ka. DTH IMapaMeTphl U HOABEPraioTCsl TECTUPOBAHUIO B CO-
orBercreun ¢ Merogukoit RFC 2544. /Tyist ipoBepKu TOCTHAKUMOCTH OTIPE/Ie-
JIEBHHOTO aJj[peca BHYTPH WIH 3a IpelejiaMi CeTH U MapIIPyTOB CJIeIOBAHUS
JIAHHBIX HCIIOJIB3YIOTCsl MHCTPYMeHTHl Ping (9xo-recr) u Traceroute (Mapmi-
pyr). Pexkum Loopback (Ilieiid) 1103B0JIsIeT 0CYIIECTBUTD [IEpEHAIIPABIICHIE
rpaduka Ha GU3TIECKOM, KAHAJIHHOM, CETEBOM U TPAHCIIOPTHOM YPOBHSIX.

7.2 Meroguka RFC 2544

Metromuka RFC 2544 omnpejesnsier HaOOp TECTOB, KOTOPBIE UCIOJIB3YIOT-
Cd NP AHAJU3E U OIEHKE BAXKHEHIUX XapPAKTEPUCTUK CETEBBIX yCTPOUCTB.
Coryracuo 1ol MerojuKe, npu tectupoBannu Ethernet-cereit pekomenryer-
Csl IPOBOJIUTH AHAJIM3, UCIOJb3Ys CJIEIYIONIIEe OCHOBHBIE pa3Mepbl Kajipa: 64,
128, 256, 512, 1024, 1280 u 1518 Gaiit. Biiarogapst npeycMOTpeHHBIM BO3-
MOKHOCTSIM aHAJIN3a IIPOILYCKHO CIIOCOOHOCTH, IIPEIEILHON HArPY3KH, YPOB-
Hel TIOTEPH KAJIPOB U 3aJIEPKKU, ITA METOINKA B HACTOAIIEE BPEMS sIBJISAETCS
CTAHIAPTOM «Jie-haKTO» I OTEHKHN Tpou3BoauTenbuoctn Ethernet-cereit.

B nputope BepkyT-ET BO3MOXKHO IIpOBejieHIE YETHIPEX CTAHIAPTHBIX
TecToB B cooTBeTcTBUM ¢ MeToaukoit RFC 2544.

1. Anaaus nponyckrot cnocobnocmu (Throughput). dmom mecm npogo-
dumcs das onpedeseHus MAKCUMAADHO B03MONACHOT CKOPOCTY KOMMY-
MAYUY OAA CEMEBVIT INCMEHMOB, KOMOPVIE PACTLOAAZANOMCA 6 MPAIHC-
nopmmuwix cemax Ethernet.

Bepxym-ET. Pyxosodcmeo no aKkcnaAyamauuy
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IIpomyckHasi crmocoOHOCTL — MaKCHMAaJIbHAsS CKOPOCTH MEepeIadn TaH-
HBIX, HA KOTOPO# KOJMIECTBO TECTUPYIOMNX KAIPOH], TPOIIEIIINX e~
pe3 DUT, paBHO KOJIMYECTBY KaJIPOB, OTIPABJICHHBIX €My C TECTUPYIO-
IEro 00OPY/IOBAHMS.

IIpu amam3e TPOIYCKHON CITOCOOHOCTH HEKOTOPOE KOJUIECTBO ITaKETOB
C MUHUMAJTLHBIM MEXKKaIPOBLIM HHTEPBAJIOM Itepemaérces Ha Bxom DU
(puc. IEUE) 3areM OACYUTHIBAETC KOJIMIECTBO IIAKETOB, IPULIEIIIINX C
BbixofHOTO TTIopTa DUT. Eciin oHO oKa3bIiBaeTcst MEHbIIE KOJTUIeCTBA I1e-
PEIAHHBIX TTAKETOB, TO MEXKKA/IPOBBIII MHTEPBAJI YBEJIMIUBACTCS U TECT
BBIIIOJIHSIETCSI CHOBA.

ITpumeuarue: 3a6UCUMOCTIG MENHCIY MEHCKADPOBHIM UHIMED-
BANOM U HAZPY3KOT ABAAENCHA 00pAMHOT, MOIMOMY 00N~
WUM BHAYEHUAM MEHCKAIPOBO20 UHMEPBAAL COOMBEMCMEY-
10M MEHDULUE 3HAYEHUA HADYIKU.

V1
1 >
S
npousowna notepsa
Kaapos

Vet oot 1 o] -
> NUT/DUT ) i
2] @ __iloopback
1) ;ﬂ
Q
ISy
O f
Q n
Ne nonertkum

V1, V2 - ckopocTb nepeaayum AGHHLIX

Puc. 7.1. Ananu3 npormyckHoii criocobHOCTH

Ananus sadeporcku (Latency). Omom mecm npumensemes 0as aHaau3a
B8PEMEHU, KOMOPOE HEOOXOOUMO KAOPY OAA NPOLOHCOEHUS OM UCTNOYHU-
KG K NOAYHAMENIO U 00pamHo, K UCToonomy sremenmy. Ecau epemsa 3a-
DEPICKU UBMEHACTNCSA, IMO MONCEM NPUBECTNU K Npobaremam 6 pabome
CEPBUCOB PEGALHOZ0 BPEMENL.

Ilpu anasmze 3ajepKKu cHaYAA OIPEJIEIISETCS POIYCKHAS CIIOCO0-
mocts DUT nyia BolmenepednciieHHBIX pa3MepoB kKajpa. Jlns Kaxkmo-
ro pazmepa MaKkeTa Ha COOTBETCTBYIOIIEH eMy MaKCUMAJbHON CKOPOCTH

1T‘epMI/IHbI K‘(M?]L @eﬁmaepamma " naxem B ONIHCAHUAX TECTOB ABJJIAIOTCA CHHOHUMaMU.
2B 9TOM M IOCJICAYIOMNX OIHNCAHUAX TECTOB BCE PACCMOTPCHHBIC JIECTBUS BBITOJIHSIIOTCSA

TecTepoM aBTOMaTHUICCKU.

3Ha pucyHkax HpeJCTABJICH OJMH U3 CHOCODOB TMOJIKJIONCHHS MPHOOpPA K TECTHPYCMOMY

yerpoitetBy /cern. JIpyrue BapuaHThl HOJKIIOUEHUST — CM. PasJIelt

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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MTOCBHLTIAETCS TMMOTOK KAJIPOB IO OMPEIETEHHOMY aapecy. MuHnMaIbHas
JUIUTEILHOCTD TeCTOBOro oToka — 120 ¢ (110s1b30BaTes b MOXKeT 3a/a-
BaTh Jpyroe 3HaveHue B npezenax or 1 g0 2886 ¢). Yepes mekoropoe
BpeMsl B OJIMH ITAKeT BCTaBJIsIETCsI MeTKa OmpejesiéHHoro gpopmara. Ha
TepeTaloNell CTOpOHe 3AlMChIBACTCS 3Hatdenne Ta — BpeMeHn, K KOTO-
pPOMY TIAKET ¢ METKOM OBLT MOJTHOCTRIO Tlepeaan. Ha mpuémmoit ctopone
OIIpEeIEe/IAeTCS METKA U 3alliChiBaeTcd 3uadenne 1T'b — Bpemenn mpuéma
nakKeTa ¢ METKOM.

Baznepxkka (Latency) — sro pasuuna (Tb — Ta). Dror Tect nosropsier-
ca ue mMeree 20 pa3 (I0Jb30BATEIb MOKET 33JIaBaTh JAPYroe 3HAYCHHUE B
upegenax or 1 g0 30). Ilo pesynbraram anaau3a BHIUUCISIETCH CPEHsIA
3aIepPKKA.

Ta

I - «anp c meTkoii

nayka Kaapos

T

!
T

3aaepxka = Tb - Ta

Tb

Puc. 7.2. Ananuz 3anepxRiu

3. Amnaaus yposns nomepv kadpos (Frame Loss Rate). Omom mecm neo6-
T00UM 0N NPOBEPKU CNOCOOHOCTNU CEMU NOJIEPHCUBAML NPUAONHCEHUS,
KOmopbie pabomarom 6 Peasvhom epement (6€3 603MONCHOCTNU NOBMOP-
Holl nepedanu), mak kax 60AbWOT NPoUEHM NOMeEPsL Kadpos Npueedém
K YTYOUeHuIo Kauecmea CEPEUca.

AHayin3 ypoBHsSI IOTEPh KAJIPOB MO3BOJISIET PACCYUTATH IPOIEHT Kal-
POB, KOTOPbIE He ObLIHU TepeJJaHbl CETEBLIM JIEMEHTOM TIPU TTIOCTOSTHHOMN
HArpy3Ke n3-3a HeJI0OCTaTKa alllapaATHBIX PECyPCOB.

IIpu amasmse yposusa norepnp kagpos na Bxog DUT ma ompemesrén-
HOfi CKOPOCTH TIOCBIJIAETCsI HEKOTOPOE KOJIMIeCTBO Kapos (input count)
U TOJICUUTBIBACTCS KOJIMYECTBO TAKETOB, IIPUIIEJIIIIX ¢ BHIXOIHOTO TIOD-
ta DUT (output count).

Bepxym-ET. Pyxosodcmeo no aKkcnAyamauuy



30

IITPOBEAEHUE AHAJIN3A. PEIIIEHUE TUIIOBBIX 3AJTAY

VpoBenb oTephb KaJpOB PACCUUTHIBAECTCHA IO (hOpPMyIIe:

100 x (input count — output count)

(input count)

IlepBast mONBITKA JIOJ2KHA OCYIIECTBJISITHCA HA CKOPOCTH, MAKCHMAJIb-
HOIt Jijist lanHoro coeumuenusi. Crieyiomnast MOMbITKA JOJKHA TPOX0-
IuTh Ha cKopocTH, cocrasisioneit 90 % or MakcuMaJbHOl, 3aTeM Ha
ckopocrH, cocrapssiomeit 80 % or MmakcuMasbHON. Mcnbtanus moBTo-
PAIOT, YMEHbBINAsk CKOPOCTD TeCTOBOro noroka ua 10 % (Bo3mMoxken MeHb-
mmii mar), 10 Tex mop, HOKa B JBYX MOIBITKAX IO HE OyIeT moTe-
PSIHO HU OHOTI'O KaJIpa.

100%
—

-~
notepu - X%

90%

—_

<. loopback

X9
notepu - X%

Ne nonbrTkm

X%, X5% — NOTepu NpU COOTBETCTBYHOLLEW Harpyske

Puc. 7.3. Anaym3 ypoBHS TIOTEPb KaJpOB

Ananaus npedeavhoti naepysku (Back-to-back). Tecm mossoasem oue-
HUMD BPEMA, 6 MEUEHUE KOMOPO20 YCMPOTUCMBO CNPABAAECMCA C MAK-
CUMANDHOT Ha2PY3KOT.

IIpu ananuze sepaBHOMepHOCTH Hepemgadn ganubix Ha Bxog DUT orcor-
JIAIOTCA KaJIpbl ¢ MUHAMAJIBHON MEKKaJPOBOIT 3a/IeP2KKOU U IIOACYUTHI-
BaeTcs KojndecTBo mmaketroB ¢ Boixosa DUT. Eciu koiudecTBo oTmpas-
JIEHHBIX K&JIPOB PABHO KOJIN4IecTBY Kaapos Ha Bbixoge DUT, To Bpewms, B
TeYeHne KOTOPOTO OTIPABJISIOTCA KaIPbl, YBEININBACTCS U TECT MTOBTO-
pgercs (HOKa B JABYX HOIBITKAX HOAPSL He OyIeT IIOTEPsiHO HU OJHOIO
kazpa). Eciu xe kosmuecrBo nakeros Ha Beixoge DUT Mmenbine dncia
OTIIPABJIEHHBIX, TO BPEMsI YMEHBIIIAETCS U TECT IIOBTOPSIETCSI.

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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31

nayka Kaapos

s
-~ __

I | I

1 kaap notepsH

KON1-BO KAApOB B Nayke

0

noTepb HeT

Ne nonbITku

Puc. 7.4. Aranu3 npejie/ibHOIl HAIPY3KU
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PEIIEHUE TUIIOBBIX 3AAY

7.3 lloakaroveHue npubdbopa m HAYAJIO PabOTHI

7.3.1 Cxembl MOAKJJIIOYEHUsT TIPpUOOpa

MACL

MAC2

MAC d = MAC2[MACs = MAC1] MAC d= MAC2 [MACs = MACT]
nopt A(B) nopt A(B)
[MAC d= MACTMACs = MAC 2| [MAC d= MACTTMACs = MAC?2]

"1 loopback
_ layer 2
MACd — MACs
Puc. 7.5. BapuanTt nojkaodenus 1

MAC 2
P2

IPs=1PIIPd=1P2

NUT/DUT N\ R ! loopback
nopT A(B) <~ TopT AB) <--- layer3
Fs=PIra=T] CFES I R
MACR

IMAC d = MACR[MAC s = MAC 2

MACd —
IPd —

MAC s
IPs

Puc. 7.6. BapuanT noakiouenns 2

MAC 1

MAC 2
P2

]
)

[Ps-=TPIIPd-TP2
[MAC d = MACR[ MAC's = MAC T

nopr 4 ——> NUT/DUT
nopr B r:fgf::gzal
-

MACR
IPs-TIPIIPd=1P 2
MAC d = MAC 2[ MAC's = MACR]

Puc. 7.7. Bapuanr noakiiogenus 3
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IPs=TP 1P d = IP 2|
[IMAC d = MAC 2| MACs = MAC 1

nopt A >

7/
%

@
29
&2,

nopt B
-
[[Ps=IP1lPd=1P 2
MAC d = MAC 2] MACs = MAC 1

Vbooo
22y

Puc. 7.8. BapuanT nojkiaodenust 4

Ha puc. MOKA3aHO CXeMATUIECKOe MOJK/IIoUeHue npubopa (¢ uCrnosb3oBa-
HUEM OJ[HOI'O LOPTa) K CeTH, cojepzKalleil ycrpoiicTsa, paboraioniye Ha Ka-
HAJBHOM YDOBHE, TaKue, Kak, HalpuMep, cereBoil kommyTarop (switch). B
9TOM CJIydae TeHepUpyeMbIit TpuOOpoM TpaduK JO0IKeH ObITH IepeHanpan-
JIeH 00PATHO IOCPEJICTBOM opranusanuu sHerHeil «iernn» (loopback). ITpu
9TOM BO BXOJANIUX NakeTax MeHstorcsa Mmectamu MAC-ajpeca ornipaBuTesis u
noJtydaresisi, 1 TpaduK BO3BPAINAETCs HA UCXOHBIH TOPT.
Ha cxemax moJik/Iro9ennsi BBEJICHBI CJeIyIONe 0603HaIeHUS:

MAC s — MAC-ajpec oripaBureis;
MAC d — MAC-ajpec noJrygareris;
MAC R — MAC-aapec numosa;

IP s — [P-azgpec ornipaBute)is;

IP d — IP-ampec mosygaresns.

Ha puc. ITOKA3aHO MO/IKJIIOYEHNE IIPHO0Pa K CETH, COIEePIKAINEN yCTPOii-
crBa, paboramoire HA KAHAJIHLHOM M CETEBOM YPOBHSX, TaKue, KakK, HAIIPU-
Mep, cereBoii KommyTaTop (switch), mapmpyrusarop (router). B orimdune or
[IPEJIBIIYINEro CIydasi, BO BXOAMIINX MakeTax MeHsitorcss Mmectamu u MAC- u
IP-agpeca ornpaBuresist u moJjydaTesisi, 1 TpapUK BO3BPAIIAETCsI HA UCXOJI-
HBII ITOPT.

B cityuae TectupoBanus yCTpORCTB/ cereii ¢ BO3MOXKHOCTBIO MaPIIPy TH3a~
iy IP-rpaduka ncnosbsyrores gapa nopra (puc. [[7). B sTom ciyuae nakeTst
[IEPEHAIIPABJISIIOTCS Ha JIPYTOil OPT MpubOpa MPU IIOMOIIKA MapIIPyTH3aTO-
pa. Takxke BepkyT-ET moxkeT ObITh MOJAKIIOYEH K CETEBOMY KOMMYTATOPY,
TaKoe MOJKJII0YeHNe TIOKa3aHo Ha puc. [1.8]

Bepxym-ET. Pyxosodcmeo no aKkcnaAyamauuy
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7.4 TectroBble KOHDUrypaImn

B mpubope BepkyT-ET nmeercs BO3MOXKHOCTD UCIIOIB30BAHNS IBYX Te-
CTOBBIX KOH(pUryparmii [1.

DTO 03HAYAET, YTO 00HOBPEMEHHO MOXKHO IPOBOIUTH JIBA HE3ABUCHMBIX
tecra RFC-2544 u BERT B ciemyomux KoMOMHAIUSIX:

BERT u BERT;
RFC-2544 u RFC-2544;
BERT u RFC-2544;
RFC-2544 u BERT.

Ha pucynke CXEeMATUYHO TIPEJCTABJIEH OJINH U3 4 BO3MOYKHBIX Bapu-
AHTOB TecTUpoBaHus: ¢ nmopra A ma mopr B mposojurcs tect RFC-2544, a ¢
mopra B na nopr A — BERT.

RFC-2544 (A—B)
———————— BERT (B—A)

Puc. 7.9. Cxema nogakmodenust

,H.HH MIEPEeKJIIOICHN A ME2K/Ty TEeCTOBBIMU KOHd)I/II‘ypaHI/IHIVH/I HCIIOJIB3YHOTCA

KJIQBUIITN @ u . Howmep BoIOpaHHOI B JaHHBI MOMEHT KOH(UIYPAIUH
oToOparkaeTcs B CTPOKE CTaTyca CIipaBa OT MHIMKATOPA 3apsiia OaTapen.

M @n:1000 - B:——— - 13 19

RFC-2544

3apepxka
MoTepn rapgpos
MpepensHas Harpyzka

HacTpoikm

Crapr Coxp./3arp.

Puc. 7.10. TecroBbie KoHDUrYpaImn

1B 6azosyio Kouduryparmus ze BXOAUT. JJ0CTYIHA IPU JOMOTHATEIHHOM 3aKa3€ OIIIHIL.
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7.5 TecToBBIE PEKMMBI 35

7.5 TecroBble pe>KNMbI

B mputope Bepkyr-ET cyrmecTByeT nBa TECTOBBIX perKuMa

1. BERT/RFC-2544.

2. Cuoxubrit rpaduk/IlakeTHbiii JKuTTED.

B pexknme «BERT/RFC-2544» npu nonsitke 3amyctutb Tect «CII0KHBIN
Tpacdury man «IlakeTHsrit mKUTTEP», TPUOOP BHITAET COODINEHNE O HEOOXO-
JINMOCTH TIPOBEJICHUsT PEKOHMUTypanun Jjist nepexojia B pexknM «CIiosKHbIii
rpaduk/Tlakernsrit mxurTep» (cm. puc. [L11).

[Iporecc pexonduryparmu, Ipyu KOTOPOM IIPOUCXOJIUT CMEHA MUKPOKO/IA
FPGA, 3anumaer okosio 40 cekyna. Y npubopos annapartHoii Bepcuu 2.1 u
Boie (cepuiinbie HOMepa 9XXX) peKOHMUrypaIHsl 3aHUMAET OKOJIO 3 CEKYH/IL.

Pekoudurypanus meobxommmMa Takzke Ipu mepexojie u3 pexuma «Cox-
ublit rpaduk/Ilakerusiii mxxurrep» B peskum «BERT/RFC-25445».

W A:1000 - B:——— - 11 48

BHuManme |

HeobxopumMa pekoHpurypauma.llpesectn?

la Her

Puc. 7.11. Coobrenne 0 HeOOXOIUMOCTU PEKOH(MUTY pAITUT

Bepxym-ET. Pyxosodcmeo no aKkcnAyamauuy
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7.6 RFC 2544. O06inue HaACTpONKU

0 A:ico - B:——— - 04:39

HacTpoikm

Tononorus TectoB
3aronoBok
Kappw

Sapepxka
NoTepwn kappoB
MNpepensHan Harpyaka

[loneAHUTeNEHO

Mo YMomaHH

Puc. 7.12. RFC 2544. Hacrpoiiku

SaﬂaTb 3HaYCHUsA ITapaMeTpOB TeCTOB JJId IIPOBEACHUA aHaJIn3a MOZKHO
ﬂByNHICHOCO6aMHZ

1. Beibpars crangapTHble HACTPOHKHU B cooTBeTcTBUH ¢ MeToinkoil RFC 2544
(kmaBuma « F4 («ITo ymosuanuios)). Hacrpoiiku 6y1yT IpuMeHeHbl Jis
BCeX MOJMEHI0, MoKasaHHbIX Ha puc. [ 12 kpome «Torosorusi TecToB»

U «3aro0BOK».

2. IIposecru Hacrpoiiky Bpy4nyto (cM. pasmesst [LOIHCED [CTIHTTH).

7.6.1 HacTtpoiika 3arojioBka

1] Az100 - B:——— - 01 44

3aronoBok

MAC Otnp, 00:21:CE:08:08:32
MAC TMonyu, 00:21:CE:08:09:31
182.168.2.1
IP Monyu, 192,168.2.1

[loneAHUTeNEHO
WLAN Bririn
MPLS TH ©
MPLS RY -—-—-—-——-
IF ToS 0000b: precedence O
UIP BOO00A50000

A E

Puc. 7.13. Menio «3aroygoBox»

e MAC Otnp. — MAC-aapec ornpasuresisi. B kagecrse MAC-ajpeca
ornpasuresist ykasbiaerca MAC-anpec uarepdeiica ucrouynnka.
e MAC ITonyu. — MAC-apec nosyaaress.
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— Ec/im ucTOYHUK ¥ TOTyYaTe b COEMHEHBI HAIPSIMYIO, 6e3 IpoMe-
JKyTOYHBIX MapIipyTtu3aropos, B KadectBe MAC-aapeca nosyda-
resist yKasbiaercst MAC-ajpec nunrepdeiica mojrydare)ist.

— Ecam Mexly MCTOYHMKOM M TIOJIydaTesieM CyIIeCTBYET XOTs Obl
OJINH MapIIPyTH3aTOp, HeoObxoMMO yKaszaTh MAC-anpec Gamxkaii-
HIEro K UCTOYHUKY MAPIIPYTU3aTOPA.

e IP Ornop. — IP-aapec orpasure/isi.
e IP IMTonyu. — IP-agpec momygaress.

CymecTByer BO3MOXKHOCTB aBTOMaTu4eckoil mojgcranosku MAC- u IP-
aJIPecoB:

e npu HaxkaTuu Ha KJiasuiry ~F1 (1 F2 ) Bmecro rekymero MAC-aupeca
oyaer noxacrasien MAC-anpec nopra A (B), ykasaumnbiii B Menio «u-
dopmarusi»;

e npu Haxkaruu Ha Kiasunry F1 (F2 ) Bmecro Tekyiero IP-aupeca 6y-
zet nogcrasiien [P-aapec mopra A (B), saganubtit B Menio «Ilapamerpnr
ceTu;

e npu HaxkaTuu Ha Kiasuiny F3 (upu Beibope «MAC Iloayu.») Gymer
nposenén ARP-3anpoc. B pesynbrare 3ampoca Bmecro tekytmero MAC-
ajipeca nojrydaresist oyaer nojcrasier MAC-ajpec, cooTBeTCTBY O
IP-anpecy nosryaaress.

Takke Ha sKpaHe 0TOOPAKAIOTCS 3HATCHNA, 33/aBAEMble B MEHIO «3aro-
JIOBOK (Io11.)».

7.6.2 Hacrpoiika 3arojoBKa (JOIOJIHUTEIBLHO)

[ Az100 - B:——— - 11 04

3aronosok {pgon.)

YLAN

MPLS

Precedence ©
ToS 0000

UDP src ©
UDP dst ©

Puc. 7.14. Mento «3aromosok (mor.)»

e VLAN — nepexon B Menio « VLAN», mossosioniee 3a1aBaTh J0 TPEX
VLAN-meroKk:
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ITpumewarue: npu nasrcamuu Ha Kiasuwy — F1 / F2

(«A»/«B»)

6 kauwecmee wacmpoerx VLAN b6ydym asmomamuuecky noo-
CMasAenv, Hacmpoltiky, 3adannvie 6 meno «Ilapamempuot
unmepgpeticoey = «VLAN» das nopma A(B).

YLAN [N

MNpuvopuretr 2
I

MNpuvoputet 4
I

MNpuvoputetr 7

VLAN

ID 1000

2000

4000

Biwirin

1

2 3

Puc. 7.15. Menio «VLAN»

ID — 12-6urnbiii uunenrudukarop VLAN, npencrasisier coboit
qucsio ot 0 g0 4095. Oxpmosnaqano oupejesnser VLAN, koropoii
npunaexut Kajap. Hymesoe 3nauenne VLAN ID nokaseiBaer, ato
JlaHHbBI Kaap He HecéT nadopmanuu 0 VLAN, a comepkut nadop-
MaIui ToJibKO 0 npuopurere. Eciu 3navenne VLAN ID ycranos-
JIEHO PABHBIM 1, TO IIPH IIPOXO/IE Y€PE3 ITOPT CETEBOIO KOMMYTATOPA
suauenne VLAN ID myist aToro kazpa OyaeT ycTaHOBJIEHO PABHBIM

VLAN ID nopra.

IIpuopurer — moje, KOTOpoe ollpejieiseT IPUOPUTET TpadHKa.
Cymecrsyer 8 snavennii npuopurera ([I]), coorsercrsue mex iy
HPHOPUTETOM M TUIIOM TpaduKa mpeacTasieHo B Tabaune [1]

Tabmuma 7.1. IIpuopurerst n Tumsr TpaduKa

3HadyeHHne

Omnucanue

1

Background

(Default)

Best Effort

Excellent Effort

Critical Applications

Video

Voice

Internetwork Control

0
2
3
4
5
6
7

Network Control

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy



7.6 RFC 2544. O6uiue HacTpoOiiku 39

Tunsr Tpaduka Network Control u Internetwork Control 3apezep-
BUPOBAHBI JJIsI COOOIIEHUit yupasienus cerbio. [Ipuopurerst 4 u
5 MOI'YT HCIIOJIB30BAThCS JIJIsT 0COO0 TyBCTBUTEIHHOIO K 3aJI€PXK-
KaM TpaduKa, TAKOI0, KaK BHUJIe0 Wwin pedb. [Ipuopurersl Tpaduka
¢ 3 mo 1 mpeaHasHaveHsbl JJId PA3INIHBIX 33289 — OT IIOTOKOBBIX
npunoxkennit 10 FTP-Ttpaduka, crrocobnoro cmpaBuThCst ¢ BO3MOK-
upiMu orepsmu. Kitace 0 pesepBupyercst Iy « MaKCUMAJIBHO JIy -
meii» JIOCTaBKHU U IPUCBAMBAETCS B TeX CIydasixX, KOTJa He CIIellu-
durmpoBaH HUKAKOI Jpyroii KJacc.

e MPLS — nepexon B MeHio «CTeK METOK».

ITpumenarue: npu naoicamuu na kiasuwy F1/ F2 («A»/«B»)
6 xauecmse nacmpoex MPLS 6ydym asmomamuuecku nod-
cmaesaenvl Hacmpotiky, sadannvie 6 meno «Ilapamempot
unmepgeticoer» = «MPLS» odas nopma A(B).

e Precedence — mosie, KOTOpoe yKa3blBaeT IPUOPUTET KaJipa. Bo3MOXK-
HO BOCEMb 3HaveHUil npropureTa Kaapa B coorsercrsnu ¢ RFC 791 [2].
OrnpaBuTeib MOXKET YCTAHOBUTH B 9TOM II0JIE JII0OOE 3HadYeHne u3 Tab-

JIAITBI
Tabmuna 7.2. 3uavenus nous Precedence
3uavyenue | Onucanue IIpumeyanue
0 Routine OOLITHBIN TpHOPUTET
1 Priority IIpeanoarnre/bHbBINH TPHOPUTET
2 Immediate Hewmengennntit mpuopurer
3 Flash Cpounblit ipuopurTer
4 Flash Override DKCTpEHHBII TPHOpUTET
5 CRITIC/ECP Kpurnueckuit mpuopurer
6 Internetwork Control | MeskcereBoe ynpasienue
7 Network Control CereBoe yrpasjenue

e ToS (Type of Service) — 1oJie, KOTOpPOe OIpeIeseT TUII OBCILY KU~
Banusi [P-rtakera. OTmpaBuTe/ib MOXKET YCTAHOBUTH B 9TOM I0JIe JI0O0E
suavenue u3 Tabuuipl [[3] pykosojcrsysics meromukoit RFC 1349 [4].
Takrke BO3MOKHO YCTAHOBUTD JIIOOYIO IPYTyI0 KOMOMHAIMIO 13 4-X 6UT
B COOTBETCTBUY C HACTPOWKAMU MapIIPyTU3ATOPA.
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Tabmuma 7.3. 3uauenus noas ToS

3uadvenue | Onucanue IIpumegyanue

1000 Minimize delay MuHIMU3UPOBATh 3aI€PKKY.
Wcnonb3yercst, Korjia BpeMst
JIOCTaBKH IIAKeTa ¢ UCXOJHOTO
CeTeBOro yCTpoicTBa 10
azpecara (BpeMsl OKUJIAHNA)
HauboJIee BaXKHO M JOJIZKHO
OBITH MUHUMAJIbHBIM.

0100 Maximize throughput MaxkcumasibHast TPOITYyCKHAST
CIIOCOOHOCTH. YKAa3bIBaeT, ITO
MaKeT J0JIXKEH ObITh
[epEeHAIIPABJICH Yepe3 KaHAJ
C MaKCHIMAaJIbHOI TIPOITyCKHOI
CIOCOOHOCTBIO.

0010 Maximize reliability MaxkcumasibHast HaJI6KHOCTD.
Wcnonp3yercs, Korjga BazKHO
UMeTh YBEPEHHOCTH, YTO
JIQHHBIE JTOCTUTHYT aJIpecara
6e3 ITOBTOPHOIT IIepeati.

0001 Minimize monetary cost | Munnmusuposars
cronMocTs. Vcnomb3syercs,
KOI'/1a HeOOXOIUMO
MUHAMHU3UPOBATH CTOUMOCTH
mepeiavun TaHHbBIX.

0000 All normal O6bIYHOE 0OCTYKUBAHUE.
B sTom cityuae
MapIIPyTU3AIHS [TaKeTa
OT/Ia€TCs Ha YCMOTPEHUe
npoBaiiziepa.

e UDP src — noJie nosposisier BBectu HOMep UDP-1m1opra otmpasuTess.
e UDP dst — mosie nossoJisier BBectu nomep UDP-nopra mosyaaresis.

7.6.3 RFC 2544. Hacrpoiika MPLS

Crek MeToK s TectupoBanus o Meroauke RFC 2544 3anaéress B MEHIO
«Crek meTok»: Hamepenus = «RFC 2544» = «Hacrpoiikus» = «3arojoBoK»
= «Jlononuurenproy = «MPLS».
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0 A:ico - B:——— - 19 22

Ctek meTOK

|__Kon-Bo_meTox K]
MeTka 30000
MPLS COS5 ©
TTL 128
MeTtka 20000
MPLS COS5 ©
TTL 128
MeTka 10000
MPLS COS5 ©
TTL 128

Brikn 1 2 3

Puc. 7.16. Menio «Crek MeTOK»

Komn-Bo MeToK — BbIOOp KostmdecTBa MeToK (0T 1 110 3).
MeTka — 3HaYEHHE METKH.

MPLS COS — kmacc obc/ryKuBaHus TaKeTa.

TTL — BpeMs KU3HU TaKeTa C METKOI.

7.6.4 TomoJsorus Tecros

W A:100 - Bi——— - 22:14

Tonenorma TecToB

MNopT nepegayud sl

NopT npuéma B

flucT, IP 192.168.1.1

A B JHCTAHUMOHHER

Puc. 7.17. Menrwo «TonoJsiorusa rectoB»

C mOMOIIBIO 9TOT0 MEHIO 3aJaéTCs MOPT MpUEMa U MOPT HepeIatdn JIaH-
vbix. OJIUH U TOT Ke MOPT MOXKET CJIyKUTh U Jiisl Tepejiadul U Jjisd [pUé-
Ma JaHHBIX (Hampumep, upu ucnosb3osanuu dynkiuu Loopback). B ciyuae
HCIIOJIb30BaHUsT (PYHKIIUU ACUMMETPUYIHOTO TECTUPOBAHUS B KadecTBe IOpPTa
nepejgaqn,/ npuema Boibupaercs «Iucrannuonuniit> (eMm. pasmes [L9).
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7.6.5 Brnibop pazmepa Kaapa

Brn
128 Brn
256 Brn
912 Brn
1024 Bkn
1280 Bkn
1518 Bkn
64 Buikn

NG UL W hJII
&
L

Brn Braren Mo YMomaHH

Puc. 7.18. Meno «Kaapor»

Pasmepsl KaJpoB Jjig POBEJIEHUsT TECTUPOBAHUS MOXKHO 3aJaTh JIBYMs
criocobamu:

e BriOparh craHJapTHBIE PA3MEPHI [I€PEIABAEMBIX KJIPOB B COOTBETCTBUM
¢ meroaukoit RFC 2544 (knasuma  F4 («Ilo ymomuanuio»)): 64, 128,
256, 512, 1024, 1280, 1518 Gaiir. [Ipu 3TOM MMeeTCsi BOSMOXKHOCTD J10-
HOJTHUTEJILHO 33JaTh OJIUH KaJIp IPOU3BOJILHOrO pasmepa (ot 64 1o 9600
Gaiir).

e BecTu Bce pasmepsl KaJpoB BPydHyIO. Pasmepbl KaJIpoB HE OJIZKHBI
6b1TH MenbIie 64 6aiitT u npessimaTs 9600 GaiiT.
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7.7 RFC 2544. Hacrpoiika napaMeTpoOB TE€CTOB

7.7.1 Ilapametpnl Tecta «IIponmyckHasi cmocoOHOCTH»

[ A:100 - B:—— - 23 27
MponyckHas cnocoBHoCTb
HacTpoikm

| Bunonnar IR
Harpyaka (L1} 100 %
MNpoGa.c B0

Pazpewerune,.¥ 0,01
Mopor notepk.% 9

Het La

Puc. 7.19. Hacrpoiika napamMerpoB Tecta

e BhIoIHATL — BKIIIOUEHNE/ OTKIIOYCHIE aHAIN3A IPOILYCKHON CrIoco0-
HOCTH.

e Harpyska (L1) — suauenue dusuueckoii (L1) ckopocru B nporenTax
("F1 ), B x6ur/c (' F2 ) wum B Mb6ur/c ( F3 ).

e IIpoGa, ¢ — nepuoj, BpeMeHHu, B TeIeHne KOTOPOT'O BBIIOJIHAETCH Ipoda
JUTsL KazKJI0r0 3aJIAaHHOIO B HACTPOIiKax pasmepa Kajpa (1-2886 c).

e Paspemenune, % — paspemnienue, ¢ KOTOPBIM OyJeT HPOU3BOIUTH-
¢ TIOMCK IPOILYCKHOM criocobrocTu. Bozmoxkubie 3navenus: 10 ( F1 ),

1 (F2),0,1 ( F3), 0,01 ( F4 ). Haumenbliee 3Ha4eHUE PA3PEIICHUS
COOTBETCTBYET HAMOOJIbIIEH TOYHOCTH U3MEPEHUS MPOITYCKHON CIIOCO6-
HOCTH KaHAJIa.

e ITopor norepb, % — nopor gonycrumbix morepsb (0-10 %). Eciau kou-
YECTBO NMPUHATHIX ITAKETOB OKA3BIBAETCS MEHBIIE KOJIUIECTBA IepeaH-
HBIX Ha BEJMYUHY JOIYCTHMOTO MOPOra II0TePb, TECT CUUTAETCH IIPOii-
JICHHBIM.
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7.7.2 IlapameTpbl TecTta «3ajepKKa»

1] A:100 - B:—— - 03 42

Sapepxka
HacTpoikm

| Bunonnar IR
Kon—-Bo npo6 20

MNpoBa.c 120

Harpyakm (L1}

Het La

Puc. 7.20. Hacrpoiika napamerpos Tecta

e BhIOIHATD — BKJIIOUEHNE,/ OTKIIOYCHIE AHAIN3 3a/I€PKKHU I€PEIadn
JIAHHBIX.

e Kos-Bo mpo6 — KOMMIECTBO MOBTOPEHUI TeCTa JIs KarKI0TO 3aIaH-
HOTO pa3Mepa Kajpa.

e IIpoba, c — mepmo BpeMeHu, B TeUeHHEe KOTOPOTO BBITTOJTHSIETCS Tpoba
JLUIS KazKJIOr0 3aJ]aHHOrO B HACTPOliKax pasmepa kajpa (1-2886 ¢).

e Harpysku (L1) — nepexon B mento «Harpysku (L1)».

[ m A:100 - B;——— - 22 23

Harpyakm (L1}

LN (Mpon. cnoc.

64 Gant 100
128 Gamr 100
296 Gant 100
512 Ganat 100

1024 Gant 100
1280 Gaat 100
1518 Ganat 100
89100 Gant 100

HHEHEMNENENR

Mpon. croc. Bpuqrue

Puc. 7.21. Mento «Harpysknu (L1)»

e Mcrounuk — upu Beibope «IIpom. croc.» (- F1 ) Ttecr «3aiepxkas Oy-
JIET MPOXOJINTH [PU 3HAYEHUU HATIPY3KU, OJYIEHHOM B PE3YJIbTATE Te-
cra «IIpomycknas crocobnoctby. [Ipu Boibope «Bpyunyio» (- F2 ) mpu
[IPOBEJIEHUN TeCTa Oy/IyT HCIIOJb30BAHBI 3HAYCHUS, 38/ IaHHbIE I0JIH30-
BaTeJIeM.
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7.7.3 Ilapametpsl Tecta «IloTepu KagpoB»

1] A:100 - B:——— - 21:32

NoTepwn kappoB
HacTpoikm

fla
MpoGa.c 1
Kon-Bo wares 10

Hau,Harp,.{L1} 100 4
Kon,narp.{L1} 10 %

Het La

Puc. 7.22. Hacrpoiika napaMeTrpoB Tecta

e BoimosiHATh — BKI/IIOYEHHE/OTK/IIOYEHUE AHAIM3a YPOBHA MOTEPD IIe-
peladm.

e IIpoba, c — mepmo BpeMeHn, B TeUeHHEe KOTOPOTO BBITTOJTHSIETCS Tpoba
JLJIsL KazKJIOr0 3aJ]aHHOIO B HACTPOiiKax pasmepa kaJpa (1-2886 ¢).
Ko/-BO 11aroB — KOJMYECTBO MIATOB U3MEHEHUsST HATDY3KH.

e Ilosist HauasbHas Harpys3ka (L1) u koneuynas Harpyska (L1) nos-
BOJIAIOT 3a/1aTh JMANA30H 3HAYCHUI HAPY3KH, Ha KOTOPOI OymeT 1po-
BOJUTHCS AHAJIU3 yPOBHs 10Teph. 3Hadenus dusndeckoii (L1) ckopocru

3agarorcd B uporenrtax (- F1 ), B k6ur/c (' F2 ) wiau B M6ur/c ( F3 ).

7.7.4 Ilapametpsl Tecta «IIpenenbHasi Harpy3kKa»

1] A:100 - B:——— - 21 34

MNpepensHas Harpyzka
HacTpoikm

BononHate MIE]

Kon-Bo npo6 1
MNpoGa.c 2

Harpyakm (L1}

Het La

Puc. 7.23. Hacrpoiika napamMeTrpoB Tecta

e BpimoaHsaTs — BK.HIO‘IGHI/IG/OTK.HIO‘IGHI/IG aHaJiu3a HpeﬂeﬂbHOf/I Harpys-
KH.
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e Kos-Bo mpob — KOMMYIECTBO MOBTOPEHUI TeCTa JJI KarKJI0TO 3aIaH-
HOTO B HACTPOMKAX pa3Mepa KaJpa.

e IIpobGa, c — mepuo BpeMeHH, B TeUeHHEe KOTOPOro BBIIOJIHSIETCs TpobHa,
JUTsL KazKJI0r0 3aJIAaHHOIO B HACTPOIiKax pasmepa Kajpa (2-2886 c).

e Harpysku (L1) — nepexon B menio «Harpysku (L1)» (em. puc. [[21).

7.7.5 JlomosHuTeIbHbIE HACTPOUKN

Ej A:100 - By———— — 10 56

[loneAHUTeNEHO

2000
06yvenme, . mc 2000

Puc. 7.24. Memnrto «/lomosiHuTe/1HHOS

e NurepBas, MC — BpeMsi MeXKJIy OKOHYAHUEM OJIHOI IIPOOBI U OTIIPAB-
KoM oby4aroriero Kaapagl.

e OGyueHme, MC — BpeMs, Uepe3 KOTOPOe HATHETCS TECTUPOBAHUE [IOCIIC
OTIPaBKN 00YIAIOIIET0O KaIpa.

Corstacuo RFC 2544, unrepsan cocrasiser 7000 mc (2000 mc oTBoguTCs
Ha [OJIydeHne OCTATOYHBIX KaapoB, 5000 Mc — Ha pecTabmIM3aIuio TECTUPY-
emMoro ycrpoiicrsa), a ooyuerune — 2000 mc.

[Tosb30BaTes b MOXKET 3a/aBaTh IPOU3BOJIbHBIE 3HAYEHUs] MHTEPBAJIA B
npezenax or 100 go 10000 mc, Besimunna 00y UeHUsI HE JTOJ2KHA ObITH MEHbIIE
100 mc u mpesbimaTs 10000 M.

SOnpesesnenne Tepyuna, «06yTAIONIHiT Kap» TPHBEICHO B IJIOCCADUI.
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7.8 RFC 2544. IIpoBeaenne aHajimnsa

7.8.1 IIponmyckHasi cmocobHOCThb. Pe3ynbpTaThbl aHajmn3a

o Tabsuma.
;1000 - B:;——— - 15 52
MpoenyckHan cnocoBHOCTE
Kapp Harp ¥ Kapp/c TecT

64 100,00 1488095 [loToBO
128 100,00 844594 TloToeo
256 100,00 452898 loToBo
512 100,00 234962 ToToeo
1024 100,00 119731 loToBo
1280 100,00 96153 TloToeo
1518 100,00 81274 TloToBo

Crapr

Tpadui Me/c L2 Coxp./3arp.

Puc. 7.25. PesysibraTsl Tecta: Tabsmma

Pesysbrars TecTa 0T06pazkaoTed B TabJIMIHOM BUjie: pa3Mep Kaapa (B 6aii-
Tax), 3HaYEeHHe IPOIYCKHOl criocobroctu (B %), LOJIydeHHOE B pe3yJibrare

aHAJIM3a 3HAYEHUE IPOILYCKHON CII0coOHOCTH (IIPU HAXKATUU HA KJIABUIIYy ~ F3
IPOUCXOAUT BBHIGOD euuun uaMepenud — Mour/c L2, M6ur/c L3, M6ut/c L4

wim Kaap/c).

e ['pacduxk.

]

A:100 = Bi——— - ©00:01

G

76,9

ST

384,90

192 4 oo

[N

QB2 s

MNponyckHaa cnocofHOCTE

ES]
=
=
i
o
.
a
E
I
B
I
[
=]
~
]
I3

044594 Kaap/c, 100 ¥
452898 Kaap/c, 100 %

g| 1488035 Kagp/c, 100

1024 1250 1515 9100
pasmMep kagpa.b

B
&
"
b}
E

Tabnua Biin

Puc. 7.26. Pesynbrars Tecra: rpaduk

ITpu nazkaruu Ha kiaasunty ~ F3 («Buiy ) npoucxoaur nepekiiouenmne MexK-
Iy JIBYyMsI BapuaHTaMHU rpaduuecKoro mpejCcTaBIeHns Pe3yIbTaTOB TeCTUPO-

BaHUA:
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1. MakcumajbHOE 3HAYEHNE TI0 OCH Y COOTBETCTBYET MAKCUMAJIBHOM CKO-
poctu coemunenns. IlycToie cTOMOIBI 0OTOOPAKAIOT MAKCUMAJIHLHOE TEO-
peTUYecKoe 3HAYMEHNE IPOILYCKHON CLIOCOOHOCTH.

2. MakcumaJjibHOE 3HadeHue 110 Ocu Y COOTBETCTBYET MAKCUMAJIHLHOMY W3-
MEPEHHOMY 3HAYEHUIO MTPOITYCKHOM CIIOCOOHOCTH.

ITo ocu X B 060mX cirydasx OTJIOXKEHBI 3HAUEHHS, COOTBETCTBYIOIIHE Pa3-
Mepy KaJIpa.

Ha zamosrenabx cTosibnax amarpaMMbl 0OTOOPaKAETCs MOy IeHHOE B pe-
3yJIbTaTe TeCTUPOBAHMS 3HAYCHHE [IPOILYCKHON CIIOCOOHOCTH B KAaJp/C U B IIPO-
[IEHTaX OTHOCUTEJIbHO 38 IaHHON HAI'DY3KU.

7.8.2 3agepkKa pacnpocTpaHeHusi. Pe3yibraTbl aHaImn3a

o Tabiuna.

[ A:100 - B:——— - 21 46

Sapepxka
Kagp Harp.* Bpema mMc TecT
64 100,00 0.001 TloToBO
512 100,00 0,001 [oToBO
1280 100,00 0.001 TloToBo

CrapT patiir Coxp, /3arp.

Puc. 7.27. PesymbpraTs Tecra: Tabdsmia

Tabyiuna MoKa3blBaeT CpejHee 3HAYeHHe 3aJeP:KKU (B MC) JIJIs KasKJI0ro
3aJIAaHHOTO B HACTPOHKAX pazMepa Kajpa JAHHBIX U COOTBETCTBYIONIEE €My
3HaUYeHUe NPOIYCKHOI crnocobuoctu (B %), LOJLydeHHOE B pe3y/bTaTe TecTa
«IIpomyckHast ClIOCOOHOCTD>.
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e ['paduxk.

H  NA:1000 LAT B:1000 LAT ©0:00

0,010

0, 0030

EAEPRES, MO

Bt 126

T S P
By D] e

T L S S P

Janlepsra

256 1024

1515 1500
pasmHep kagpa. b

Tatmya

Puc. 7.28. Pesynbrars Tecra: rpaduk

Ha aumarpamme a1 KaKa0oro pa3mepa Kajapa 0TOOpazkaeTcs CTOIOEeT], BbI-
€OTa KOTOPOT'O COOTBETCTBYET CPEIHEMY 3HAUYCHUIO 3aJ1€PKKU (B MC).

7.8.3 YpoBeHb norepb KaJpoB. Pe3ynbraThl anammnsa

o Tabiuna.
[ @ A:1000 - B:—— - 15 53
NoTepwn kappoB

Kaap Harp.” MoTepn #

64 100,00 0.,0000

128 100,00 0.0000

256 100,00 0.,0000

D12 100,00 0.0000

1024 100,00 0.,0000

1280 100,00 0.0000

1518 100,00 0.,0000
CrapT [padii MG/ L2 Cowp., £ 3arp.

Puc. 7.29. PesyibraTs Tecra: Tabdsmia

B Tabsuue juis Kaxk0ro pasMepa makera (B GaifiTax) W COOTBETCTBYIO-
nieit 3arpysku kanaja (B %) orobpazkaercs 3nadenue yposHa norepb (B %,

M6wur/c L2, M6ur/c L3, Mout/c L4).

Bepkym-ET. Pyxosodcmeo no akcnayamauu
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e ['paduxk.

HE  N:1000 — B:1000 - 01:11
noTepU, £ MoTepu kagpos
100 e DR

FY! S
1) _
0}
FY, BN
51
P
30|
21)
PT S

te a0 a0 40 50 &0 70 B0 @0 100
Harpyska, 2

Tatmmya fereqpga

Puc. 7.30. Pesymbrars Tecra: rpaduk

Ha rpaduxke /i KazKI0ro yKasaHHOTO B HACTPOHKAX pa3Mepa KaJpa I10-
Ka3aHa 3aBUCHMOCTH YPOBHsI 1I0Te€Pb KaJpos (B %) ot Harpy3ku (B %).
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7.8.4 IlpenenbHasa Harpyska. Pe3yjibTaThl aHaaimn3a

o Tabsuma.

0 A:i000 - B:——— - 21:12

MNpepensHas Harpyzka

Kapgp Harp.# Konuuecteo TecT
1024 100,000 6,150e+05 NoToBO

128 100,000 4,290e+06 oToBO

256 100,000 2,315e+06 [oToBo

912 100,000 1.,207e+06 [oToBO
1024 100,000 6,158e+05 NoToBO
1280 100,000 4,944e+00 oToBO
1518 100,000 4,151e+05 MNoToBO

CrapT patiir Bpeta,c Coxp, /3arp.

Puc. 7.31. PesymbraTs Tecra: Tabdsmia

B rabmurie m1s karkaoro pasmepa makera oToOparkaeTcs 3aJaHHas B Ha-
CTPOiKax TecTa HArpy3Ka U BPEMsl, B T€UYEeHHE KOTOPOI'O yCTPOMCTBO CIIpaB-
JISIeTCsI ¢ MAKCUMAJIbHOM Harpyskoii. Eciu BpeMmsi, B TeYeHHe KOTOPOI'O Te-
CTUPYEMOE YCTPORCTBO BBIAEPKUBAET MAKCUMAJIbHYIO HAIPY3KY, OIPEIE/]NTh
He yIaJI0Ch, B CTOJIOIE COCTOsIHUs TecTa BhiBoauTcs «Omubkas, a B cTosb11e
«Bpewms, ¢» — mpodepkm.

IMpu naxkarun na kiaasumy F3 («Kanpoi») Bmecro crosibna «Bpems, ¢»
oTobpazkaeTcs cTosoer] « KosmaecTBo», B KOTOPOM MPE/ICTABICHO KOJIMIECTBO
KaJIPOB, IIEPeJaHHbIX 38 BPEMs T€CTHUPOBaHUS.

e ['paduxk.
1 A:1000 - Bi—— - 20:09
BPEMA.C MpeaeneHan Harpyska
S0
PO
kN
ol ol |o
ol 1= = (= (2] e o
2,0 L4 R I R - R = R = =4 A =4
L O I T I 1 B | I
=2 Py I ] B
wo| || |
=| |8 1= (@B |=] |s] |m=
FIC B IO 1 OO - DO 15 S 1 OO ) R 1
f=3 fur) =+ jre) [ o f=3
2 = 2 B B (%] |&
=Y I 1] I A ] I =1 Y I 3
B || [E = B =] |F
e 1024 1z& 256 512 1024 12&0 515
pasMep Kaapa b
Tatnuua

Puc. 7.32. PesynbraTs Tecra: rpaduk

Ha mmarpamme s KakJI0ro 3aJ@aHHOI'O pasMepa Kajpa 0ToOparkaer-
csl CTOJIOEI], BBICOTa KOTOPOI'O COOTBETCTBYET BPEMEHU, B T€UEHUE KOTOPOIO
YCTPOMCTBO CIPAaBJISJIOCH C IIPEAE/IbHON HAIPY3KOM.
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Ha cronbmax guarpaMMbl 0TOOparKaeTcst KOJTUIECTBO TMAKETOB, MepeIaH-
HBIX 38 BpPEMsl T€CTUPOBAHMUSI.

7.8.5 CoxpaHeHue pe3yJIbTATOB U3MeEPEeHMUiA

B pexume recros o merojnke RFC 2544 npu nakatuu Ha Kiasurry — F4
(«Coxp./3arp.») IPOUCKXOIUT [EPEXOJ B MEHIO, B KOTOPOM BO3MOKEH BbIBO/L

unrdOpMAaII 0 COXPAHEHHBIX n3Mepenusax (- F1 ), coxpaHeHne pe3yJbTaToB u
napamerpoB recroB ( F2 ), a Takxke 3arpyska ( F3 ) wim ynasenue ( F4 )

COXPAHEHHBIX Pe3yJIbTATOB U IapaMeTpPOB U3MEPEHMUIA.
[ToapobHOe omucaHue MPOIECCOB COXPAHEHUs] U 3arPy3KH JAHHBIX — CM.

paszaen [.211
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7.9 AcuMMeTpuYHOE TeCTUPOBaHUE

OYHKIMSA aCHMMETPUIHOIO TeCTI/IpOBaHI/IEE UCIIOJIB3YETCs TP IIPOBEPKE
paboTOCIOCOOHOCTH KAHAJIOB CBA3H, JIJIsi KOTOPBIX CKOPOCTH HPUEMA U I1epe-
JIa9¥ JTAHHBIX PA3JINYHBI.

ITpu npoBeseHnn TeCTUPOBaHUS UCIIONIB3YyeTCst 2 pubopa Bepkyr-ET: j1o-
KAJIbHBIH, Ha KOTOPOM IIPOU3BOUTCA HACTPOIKA [TapaMeTpoB aHajIn3a, u Jii-
CTAHITMOHHDIN, HAXOAAIMNICA HA JIPYTOM KOHIIE AaCHMMETPUYHOTO KaHAJIA.

Teneparust TecToBOrO Tpaduka MOKET TPOU3BOIUTHCS JIBYMsI CIIOCOOAMI:

1. C siokajibHOrO pubOpa Ha JMCTAHIMOHHBINA. B 9TOM cilydyae Ha JIOKaJIb-
HOM npubope B KadecTBe II0pTa OTHpaBuTelst yKasbisaercs nopt A(B)
JIOKAJILHOTO TIPUOOPA, a B KadecTBe mopTa noJaydarens — « lucranm-
OHHBIN» .

2. C gucranmuoHHOTO NpubOpa Ha JIOKAJbHBIA. B aroMm ciydae nHa Jio-
KaJIbHOM IIpubOpe B KadecTBe MMOPTa OTIPABUTE ST HEOOXOIUMO YKa3aTh
«JducrannuoHHbIli» , a B KadecTBe 1nopra nojydarens — nopt A(B)
JIOKAJIBHOTO TIpUOOpa.

CxeMa IOJKJIIOUeHNs IIpejcTraBjena Ha puc. [(.33)

CICMMMCTPMHHbIﬁ KaHan nopt AB)

nokanbHerli bepkyT-ET AUCTAHLMOHHBIA BepkyT-ET

Puc. 7.33. Cxema moaKIOveHNs

Hike nepednciieHb TeCTBI, 71 KOTOPBIX BO3MOXKHO UCIOJIb30BaHNE DYHK-
U ACUMMETPUYHOTO TECTUPOBAHUSI:

1. RFC 2544: nponyckHasi ClIoCOOHOCTH, TIOTEPH KA POB, IpeJe/bHas Ha-
rpy3Ka.

2. BERT.

3. CuoxHblit TpaduK.

ITpumenarue: nepedaua dannuvz ocyuecmaasemes no npomoxoay UDP.
Hopm noayuwamenn — 9000.

B Gazosyio komduryparnus ue BxoauT. JJOCTYIIHA IPH JIOTOTHITETHHOM 3aKa3€ OTIIAH.
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7.10 Cuaoxublili TpaduK

OyHKIWS TeHepaIi CJI0KHOTO TECTOBOIO Tpad)HKaE II03BOJIET CO3/1aTh
710 10 OTOKOB JIAaHHBIX C pa3/jndHbIMU Hapamerpamu. C eé MOMOIIBI0 MOXKHO
MIPOBEPUTH, pabOTAET JIK B TECTUPYEMOM yCTPONCTBE IPUOPUTE3AIMST, UMUATHU-
pOBaTh pa3/IYHbIE MPOMUIA HATPY3KH.

R N:100 - By—— —  23:55

CnoxHein Tpapuk

WamepeHun

HacTpoikm

Puc. 7.34. Mento «CJroxkHblil Tpaduk»

e 3mepenusi — nepexos K 9kpany «Ciioxkublil Tpaduk: oT4éTs (3amyck
Tecra, 0TOOparXKeHue pe3ysibTaToB U3MepeHuil).

- A:100 - B;——— - 21:58
CAOKHBIA TRADWMK: OTYST

# Frm Rate.’ Loss.¥ BH.Mbps

1 64 7.82 0,00 76.19

2 64 0,00 100,00 0,00

3 684 0,00 100,00 0,00

Crapr Tpair Coxp./3arp.

Puc. 7.35. Dxpan «CioxHbIil Tpaduk: 0TIET

s Hauasa recrupoBaHus HEOOXOMMO HaXKaTh Ha Kiaasuiry ~ F1 (Crapr),
[IPE/IBAPUTEIHLHO HACTPOUB IIapaMeTphl Tecta B MeHio «Hacrpoiikms.

Ilo okoHUYaHUN TECTUPOBAHUS Ha SKPAHE JJIs KAaXKJIOr0 IOTOKA 0TOOpa-
KaeTcs:

— 3a/IaHHBIA pa3Mep KaJpa;
— zagannas undopmarnmonnas (L2) ckopocTs;

7B 6&30By}0 KOH(bI/II‘ypaL(I/IIO HE BXOIUT. ,Z];OCTyHHa OpHA JTOIOJTHUTEJIHbHOM 3aKa3€ OIIITUH.
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— IIOTepHU KaJpOB, IIOJIyYeHHbIE B pe3y/bTaTe TeCTUPOBAHNI;
— IIAPHUHA O0JIOCHI IIPOILyCKAHMUs, PACCUNTAHHAs 110 Pe3yIbTaTaM Te-
CTUPOBAHUS.

Ipu naxkaruu na kiaasunry F2 (Cpaduxk) ocymecrsisercs nepexomn K
9KpaHy, cojieprKalieMy rpaduaecKoe peJcTaBIeHIe Pe3yIbTaTOB TeCTa.

W n:ico - By———— - 00 08
ROTEp, &
100

21

51

Aol

21

noToK

Tamua

Puc. 7.36. 9kpan «Cioxubrii rpaduks» (rpaduk)

Ha mmarpavme st Kaxkoro moToka 0ToOpazKaercs CToJIel, BbICoTa
KOTOPOI'0 COOTBETCTBYET BEJIUIUHE IOTEPh KAJIPOB.

[Tpu naxkaruu #a kiasuirly F4 («Coxp./3arp.») ocylecrsisercs Ie-
pexos B MeHo «Pesysbrarer» (cm. paszmesn [L2])).

[Ipn HakaTum HA KIABHUILY OCYIIECTBJIAETCS TIEPEXOJ, K IKPAHY
«CoXKHBII TpaduK: 33JIEPKKA>.

] A:100 - B:——— - 21:58
CAoxHeA TRadWK: 3anepxka

# Cur.ms Min.ms Avg.ms Max.ms

1 0,001 0,001 0,001 0,001

2 0,035 0,035 0,035 0.035

3 0,105 0,100 0,105 0,100

CrapT patiir Coxp, /3arp.

Puc. 7.37. 9xpan «Cioxkubiit Tpaduk: 3aepKKay

— Cur — rekyras 3ajiep:KKa epejiadn JaHHbIX;

— Min — MunnMaJIbHAS 33JePKKa MEPEIaTN JTAHHBIX;
— Avg — cpejiHsis 3a/IepKKa IepeJiadn JAHHbIX;

— Max — mMakcumaJibHasi 3aJepKKa [epeiadn JTaHHbIX.
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IIpu nOBTOPHOM HaKATHH HA KJIABUIILY @ OCYIIECTBIIAETCS IEPEXOJ] K
skpany «CJI0XKHBI TpaduK: KaJIpbls.

- A:100 - B:;——— - 21 59
CAoxHeiA TpatMK: Kamps
# Tx RBx
1 780059 780059
2 1 o
3 1 [s]

Crapr Tpair Coxp./3arp.

Puc. 7.38. Dkpan «CiioxHbIil TpaduK: KaJIpbi»

Ha skpane 1 KazK/10ro moToKa 0TOOPaXKaeTCs KOJIMIECTBO IIePeIaH-
ubix (Tx) n npunsarsix (Rx) makeros.
e Hactpoitkm — nepexos B MeHIO «HacTpoiikus.

— A:100 - B:——— - 00 01

HacTpoikm

NoTokoe [N

NmvTensHoCcTE 5

Tononorua TecToB
3aronoBok

Kappt!
Harpysku (L2}

Puc. 7.39. Memnio «Hactpoiikn»

— ITOTOKOB — KOJIMYECTBO IIOTOKOB JaHubix (1-10).

— JAUTeabHOCTDb — JIJINTEIBHOCTD TeHEPAIIUH 3aJaHHOIO KOJIMIe-
cTBa IOTOKOB (1-2886 ¢).

— TormoJsoruss TectroB — mepexoa B MEHIO «Tomonorust TecTOB».
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O A:100 - B:———— - 22:14

Tononorus TecToB

MopT nepegayun s

NopT npuéma B

Mmcr, IP 192,168.1.1

A B JHETSHUMOHHEIA

Puc. 7.40. Menrwo «TonoJsiorus rectoB»

C OMOIIBIO 9TOTO MEHIO 33a6TCs IIOPT HPUEMA U IIOPT Hepe/ain
JaHHblX. OJUH B TOT JKe HOPT MOXKET CJIYy’KHUTb U I IIePeIadn
U i IpuéMa JIAHHBIX (HAIIPUMED, DU UCIOIb30BAHUN (DYHKIIUN
Loopback).

B cuyuae ncnosnb3osanust GYyHKIUE ACUMMETPUIHOIO TECTHPOBa-
HUsI B KAUECTBe [0pPTa IIepeiadn /npuema Boibupaercs «ucranimy-
ounblit» (cm. paszmes [79]).

— 3aroJI0BOK — IEpPexoJl B MEHIO «3aroJI0BOK>.

1] A:100 - B:——— - 03 16

3aronoBok
Motok 1
00:21:CE:08:00:01
MAC Monyu, ©00:21:CE:08:00:02
IP Omnp. 192.168.1.1
IP Monyu. 192.168.2.2

NlononH1TensHo
WLAN Brikn
HPLS TA
HPLS R —————-———-
1P ToS 0000b: precedence ©
UDP BO000./50000

A B

Puc. 7.41. Menio «3aroygoBox»
HomMmep nacTpauBaeMoro oToKa BLIOUpAETCs 1IPU HAXKATUU Ha, KJ1a-

o @) 1 @)

Hacrpoiiku aHaJoruunbl ONUCAHHLIM B pasjesax [£.6.1] u [[.6.2]
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— Kazapbr — mepexon B Menio «Kaapors.

COONmU LW BJII
& Ll
L iy

[

Puc. 7.42. Meno «Kaapor»

PasMepbl KaJIpoB I KaxKJI0ro ITOTOKa 3a4al0TCA BPYYHYIO B IIpe-
nesax or 64 10 9600 Gaiit.
— Harpysku (L2) — nepexon B merto «Harpysku (L2)».

—3 A:100 - B:——— - 00 03
Harpysku (L2}
10 %
2 0 %
3 0 o
4 ¢ %
5 0 o
6 0 %
7 0 o
8 0 %
9 0 o
10 © %
KEuric MEuT e

Puc. 7.43. Menio «Harpysku (L2)»

Buauenne nubopmannonHoii (L2) ckopocTn 3aJaércsi B NIPOIEH-
tax ( F1 ), B x6ur/c (' F2 ) wiu B M6ur/c (' F3 ).
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7.10.1 Cuaoxnsbiii Tpaduk. Hacrpoiika MPLS

Crek MeTOK Jijisi TeCTUPOBaHUs 3aaéTcst B MeHio «Crek MeTroky»: Hame-
perus = «Ciroxkubiii Tpacduky = «Hacrpoiikuy=- «3aromoBok» = «/lomos-

HATEeAbHO» = «MPLS».

M n:io0 -

Crek

MeTka
MPLS COS
TTL
MeTka
MPLS COS
TTL
MeTka
MPLS COS
TTL

Kon-Bo meTok N

METOK

10000
]

128
Q0000
L]

128
00000
]

128

Biwirin 1

2 3

Puc. 7.44. Menio «Crek MeTOK»

e Kou-Bo MmeTOK — BBIGOD KoJtmuecTBa MeTok (0T 1 110 3), KoTopoe Gyier
JIO0ABJIEHO B TI€PEIABAEMBIIl ITAKET.

MeTka — 3HaYeHUe METKH.

MPLS COS — kJjiacc 00C/Iy?KUBaHUsI [TAKETA.
TTL — BpeMs KU3HU TaKeTa ¢ METKOM.
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7.11 Illneiid (Loopback)

Jna recrupoBanus cereii mo meroguke RFC 2544, a takxke jjist perire-
HUsI psijia APYTUX 3ajad HeoOXoiuMa (DyHKIUs OpraHu3allud ILieioB —
Loopback. @yukmust Loopback 11o3BoJisieT BbIOJIHSITS TECTUPOBaHME ceTu 6e3
u3MeHeHust €€ HacTpoek. TecTupoBanue MOXKeT ObITH PeaIn30BAHO HA PA3HBIX
ypoBusx momeau OSI.

e Ha pusmueckom yposue (L1) Bech Bxousmuii Tpaduk mepeHanpas-
JisieTcst 0OpaTHO 6€3 M3MEHEHUIA, TIPU 9TOM BEJIETCS CTATUCTUKA TI0 ITPHU-
HUMaeMOMY TpaduKy.

e Ha kananbHOoM ypoBHe (L2) Bce BXojgiue Kajpbl IepeHAPABIIs-
F0TCsT 00paTHO, IIPU 3TOM MOryT MeHsiThbest Mectamu MAC-anpeca or-
[IPABUTEJIS U TOJIYyIaTeIsT; CYIECTBYeT BO3MOKHOCTD TOJACTAHOBKU JPY-
rux (3aJaHHbIX noab3oBareseMm) MAC-anpecos. Benéres crarucruka mo
[IPUHUMAEMOMY U IIepelaBaeMOMy TPaUKY.

IIpumeuarue: das waeliha xanarvrozo (L2) u cemesozo
(L3) yposnred naxemw ¢ odunaxosvimu MAC Dst u MAC
Sre, a max oice 6aoxu dannvix npomokosa OAM (OAMPDU)
u ARP-3anpocot, codeporcawsuecs 60 rodsuem mpagpuke, He
NEePEHANDABAAIOMCA.

e Ha cereBom ypoBHe (L3) Bce BXoJgilye NaKeThI II€PEHAIPABIISIOTCS
0bpaTHO, TIPU ITOM MeHSIOTCsa MecTamu IP-amgpeca ormpasuTesns u 1mo-
JIydarelisi; CylIIeCTBYeT BO3MOYKHOCTD IIOJCTAHOBKHU JIPYIUX (3aJaHHBIX
nosb3oBaresiem) IP-aapecos. Beaéres crarucTuka 1Mo MpUHUMAEMOMY
U 1iepegaBaeMoMy Tpaduky.

ITpumenarue: ecau 6xrodawut naxem codeporcum MPLS
MEMKY, OH Oydem nepenanpasier 6e3 USMEHEHUS €€ 3HaYe-
HUA.

e Ha tpancnopraom yposHe (L4) xomsmuii Tpadux nepeHanpasiisi-
ercst obpaTHO (6€3 MOBPEXKIEHHBIX [AKETOB), IPU ITOM, [IOMHUMO IIe-
pecranoBkun MAC-ajpecos u IP-ajpecoB, MeHSIOTCS MecTaMu HOMEpa
TCP/UDP uopros oTipaBuTesisi ¥ HOJLy 9aTeJIsl.

ITpumewanue: ecau exodswuti naxem codepocum MPLS
memry, o bydem nepenanpasaer 6e3 uMeHenus €€ 3nave-
HUA.
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1

A:100 - B:————

linengp

L__________lopT

Tun  Beikn

MNapamMeTpw ypoBHA 2
NapameTpw ypoBHA 3
ET-o6HapyxeHWe
0AM

Puc. 7.45. Mento «I1lneiidp»

e ITopr — BBIGOP MOpTa (A W B), Ha KOTOpOM OyJeT OpraHu3oBaHa

dbyurmus Loopback.

e Tun — BBIOOP ypPOBHSI, HA KOTOPOM OYJIeT IPOUCXOIUTH IIePeHaIIpaBJIe-

HIE TeCTOBOTO TpaduKa:

— BoIKI — OTKIIOYNTH OPrann3aIinio nuieida ma BHIOPAHHOM TTOPTY;

— 1 — dbusmgecknit;

— 2 — xanaubHbiil (MAC);

— 3 — ceresoit (IP);

— 4 — rpancnoprasiit (TCP/UDP).

e ET-ob6Hapyxxkenue — nepexon B MeHio «ET-obnapyxkennes.

e OAM — nepexosn B menio «OAM».

7.11.1 Hacrpoiika nuieiidpa BTOPOro ypoBHs

0 A:i000 -  B:1000 -

20:03

HacTpoikn wnenpa

MNapameTpw ypoBHA 2

Buikn
3amena MAC Bwkn
OTnpaeuTens
MonyuaTtens

SameHa YLAN Bwkn

ID ¢

Mpuoputer ©

00:00:00:00:00:00
00:00:00:00:00:00

Brikn

Brn

Puc. 7.46. Menro «Ilapamerpsr ypoBHs 25

e Oomen MAC — Br/IOUeHHE / BBIKJIIOYEHUE PEsKUMA, Ipu Koropom MAC-
aJipeca OTIPABUTEJIS U IOJIYIATe sl B IPUXOIANINX TaKeTaX MEHSIOTCS

MeCcTaMu.
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e 3amena MAC — Boibop pexkuma 3amenbl MAC-ajipecos:

— Boika — 3amena MAC-ajipecoB BBIKJIIOUEHA;

— Ornpasuresb — 3amena nojs «Source MAC Address» («MAC-
aJpec OTIpaBuTesNs» ), cM. puc. [LA]

— ITosy4aresnb — 3amena noss «Destination MAC Address» («MAC-
aJIpec moJjrydare/iay ), cM. puc. [LA7

— O6a — 3amena nosieit «Source MAC Address» u «Destination MAC
Address», cM. puc.

e Ornpasutenb — no3poser 3aj1arb MAC-aapec, KoTopbiil 6ymer mos-
crapjen B nojie «Source MAC Address» Ethernet-makera.

e IToayuarenp — no3Bossier 3agarb MAC-ajapec, KOTOPBIi OyIeT Mo~
crasjieH B nojie «Destination MAC Address» Ethernet-nakera.

e 3amena VLAN — Boi6op pexkuma 3amensl VLAN-meTok:

— Boika — 3amena VLAN-MeTOK BBIKJTIOUEHA;
— ID — 3amena nons «VLAN ID» («Uuenrudurarop VLAN>);
— Ilpuopurer — 3amena noss « VLAN priority» («IIpuopurer Tpa-

duxkar);
— ID+IIp — 3amena noJeit «VLAN ID» u «VLAN priority».

e ID — nosBoJisier 3a71aTh 3HAYEHNE, KOTOPOe OyJIeT MOJICTaBJIEHO B II0JIe
«VLAN ID» Ethernet-nakera.

e IIpuopurer — MO3BOJISIET 38/]aTH 3HAUEHIE, KOTOPOE OY/IET MO/ICTABIIe-
uo B nosie « VLAN priority» Ethernet-nakera.

npuém
P [MACd=MACI | MACs=MACZ |

loopback ! nopT AE)

-

[MAC d = Dst MAC[ MACs=MACT |
;| nepeaaya

Dst MAC — MAC-aapec nonyuatens, 3aAaHHLIN Nonb3oBatenem.

Puc. 7.47. Pexxum 3amens! «Ilomyd.»
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npuém — -
'PUEM MACd= MACT | MACs= MACZ ]

loopback P nopTA®)

[[MACd=MAC2 |MACs = Src MAC |

,[nepeaaya

Src MAG— MAC-aapec 0TnpasuTess, 36AGHHLIA NONb3oBaTEIEM.

Puc. 7.48. Pexxum 3amensr «OTop.»

npuéem < .
P [MACd=MAC1 | MACs=MAC2 |

loopback P nopT A®)

IIMAC d = Dst MAC[MAC s = Src MAC |}

Dst MAC —MAC-aapec nonyuatens, 3aAaHHbIM NONb30BATENEM.

Src MAC —MAC-aapec OTnpasuTens, 36AGHHLIIA NOMb3OBATENEM.

Puc. 7.49. Pezxxum 3amensr «Obay

7.11.2 Hactpoiika 1uieiipa TpeTbero ypoBHs

0  n:1000 -  B:1000 -  20:06

HacTpoiku wnenga
NapameTpw ypoBHa 3

0ca
OTnpaeutens 0,0,0,0
Monyuatens ©0,0,0.0

3amena Bwkn
ToS 0000
Precedence ©

Briren Ornpaeurens  MNongHatens Oda

Puc. 7.50. Menro «IlapameTrpst ypoBHs 3»

e 3amena IP — Broibop pexxuma 3amens [P-anpecos:

— Brika — 3amena [P-ajipecoB BBIKTIOUEHA;
— OrnpaBurenb — 3amena nojs «Source IP address» («IP-amupec
ornpasuTesigy ), cM. puc. [LH1}
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— INonyuarenp — 3amena noss <«Destination IP address» («IP-
aJpec mojryuaTess» ), cM. puc. [.H2}

— O6a — zamena mnoJeit «Source IP addresss u «Destination IP
address», cm. puc. [[.53

e OrnpaBuTesib — O3BOJIsIET 3a0aTh [P-ajipec, KoTopblit Oy1er mojcras-
JieH B moJie «Source IP address» Ethernet-naxera.

e Tlomydgarenp — mos3BossgeT 3a71aTh [P-aapec, KoTopolit 6yaeT moacTas-
sed B nojie «Destination IP address» Ethernet-nakera.

e 3amena — BbIOOD pexuMa 3amenbl noJeit ToS:

— Briki — 3amena nodsieit «Type of Services («Tui obciyxuBanus»)
u «Precedence» («Ilpuopurer») BbIKIIOYEHA,;

— ToS — zamena nosst «Type of Services;

— Prec — 3amena nosist «Precedences;

ToS-+Prec — 3amena noJieit «Type of Services u «Precedences.

e ToS — no3sBoJisieT 3a/1aTh 3HaUYEHNE, KOTOPOE OYIET MOJICTABJIEHO B I0JIe
«Type of Service» Ethernet-nakera.

e Precedence — mo3Bossger 3amaTh 3HaMEHNE, KOTOpoe OyIeT TMOICTaB-
sero B moje «Precedence» Ethernet-makera.

npuém
PUEM [ Tps-Tp2 | TPd-TP1 ]

loopback nopr AE)

[ IPs=SrcIP | TIPd=1IP1

>
nepeaava

Src IP —IP-aapec oTnpasuTens, 36AaHHLIA NOMb3oBaTesem.

Puc. 7.51. Pexxum 3amennt «OTmp.»

npuem
P [ Tps=1P2 | 1tPd=1P1 ]
T nopt A(B)
loopback
_ o [ TPs=1P2 | IPd=DstIP |

.| nepeaava

Dst IP — IP-aapec nonyuatens, 3aAGHHLIA NOnb3oBaTenem.

Puc. 7.52. Pexxum 3amens! «Ilomyq.»
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npuem
P! [ Ps=1P2 [ TPd=1P1 |

. nopt A(B;

loopback ! PTA®)
L IPs=5rcIP [ IPd=DstIP |i

nepeaava

Src IP — IP-aapec oTnpasuTens, 3aAaHHLIN NOMb30BATENIEM.
Dst IP — IP-aapec nonyuatens, 3aAGHHLIN NONb3oBaTeiem.

Puc. 7.53. Pexum 3amennr «O6a»

Bepxym-ET. Pyxosodcmeo no aKkcnaAyamauuy



66 IIPOBEAEHUE AHAJIN3A. PENIEHUE TUIMOBBIX 3AAY

7.12 OAM

Bazkuoit 3a1a1eil MOCTaBITUKOB YCIYT CB3H ABJIAETCS 0OECIIEUeHNe BhICO-
KOI'O yPOBHSI 8 MUHUCTPUPOBAHNS U TEXHIUIECKOrO 0OC/IyKuBanns Ethernet-
cereii. st sTux neseit 6611 pazpaboran cranpapr IEEE 802.3ah[8] (u3Bect-
HbIil Takke kak «Ethernet in the First Mile (EFM) OAM» — «Ethernet OAM
HA «IEePBOI MuJIe» ).

OAM (Operations, Administration, and Maintenance — skcruryaranus,
AJMUHUCTPUPOBAHUE U 00CIIYKIUBAHUE) — IPOTOKOJ MOHUTOPHUHIA COCTOSHUSI
KaHaJa, (PYHKIMOHUPYeT Ha KaHaJlbHOM ypoBHe Mosenun OSI. s nepenaqan
nadopmarun Mexk ity FEthernet-ycrpoiictBamu ncosib3yrorcest 6JIOKU JAHHBIX
nporokojga — OAMPDU.

Bazkuoit dpynkmmeit mporokosaa OAM sBiisieTcst BOSMOXKHOCTD BKJIIOYSHIUST
pexmma «ILaeitd» Ha ymaaénmom mpudope.

Iist yeraHoBjIeHus coeuHenust Mexk iy npubopom BepkyT-ET u ynaiés-
HBIM ycTpoiicTBoM 110 ipoTokosy OAM u s Brinouenus pexkuma «I1Leiicp»
HEOOXOINMO:

1. Henocpedcmeenno coenuanthb JokajbHblili BepkyT-ET u ynanénnoe
yCTpoﬁCTBoﬁ B COOTBETCTBUU CO CXEMOIi, IPUBEIEHHON HIXKE.

TNokanbHbrid bepkyT-ET YAanéHHoe ycTpoicTBO

puUsnYeckoe coeamnHeHue

Puc. 7.54. Cxema TecTupoBaHUsi

2. Ha ymanénnom npubope pazpemurb pabory nporokosa OAM B akTus-
HOM WJIU [TACCHBHOM DPEXKUME.
Ha mokanbsnom mpubope:

3. Ilepeiiru B mento «OAM>» (cum. puc. [L53)]).

4. B nyukre mento «ITopT» BEIOpaTh IOPT, K KOTOPOMY IIOJICOEIMHEHO Y Ia-
JIEHHOE YCTPOUCTBO.

5. B mynkTe menio «Pexumy» BLIOpATh aKTUBHBIN PEKUM pabOTHI ITPOTO-
kosia OAM.

6. CocrostHue oOHAPYKEHU YAAJIEHHOTO YCTPOUCTBA B IyHKTE MeHIO «00-
Hapy’KeHUe» JOJIKHO IIPUHATH 3HadeHne «Send any».

8Ha puc. [[54] BepkyT-ET npusejién B KarecTse MpUMepa yIaaéHHOrO yCTPOACTRA.
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7. Tlepeiitn B Menio «Ymagéuuwrii mpuoops. Ha sxpame momkma oTobpa-
3UThCs mHpOpMaIusa 00 yIaaéHHOM yCTPOfCcTBe.

8. Haxarb na kmasunry ~F1 («LB up»). Ha ynanéuanom ycrpoiicrse 6y-
zer Bro4ueH pexxuM «Ilneiid» Broporo (L2) yposus (Tpaduk O6yaer
HepeHAIPABIATLCA 0e3 samerve MAC-adpecos).

Hna seikmiouenns pexkuma «IIlefid» mHeoOXoanMo HaXKATL HA KIABUIITY

F1 («LB down»).

W n:i00 - Bi——— - 11:28

0nAmM
lopT A
AKTHUBHLIA
O6HapyxkeHne Send local

Ypan&HHeia npuGop

Biwirin NaccHeHki ARTHEHEA

Puc. 7.55. Menio «OAM>»

e ITopTt — BBIOGOD MOpPTA 151 HacTpoiiku OAM.
e Pexxum — Bosmoxkubie cocrognus OAM:

— AKTUBHBIN — aKTUBHBII PEXKUM; B AKTUBHOM PEXKUME HOPT MO-
JKET TOChLIATH KOMAH/IbI Ha OOHADYKEHUE YCTPONCTB 1 BKIIIOUCHIE
dbyurnun «ILneiid» Ha yraaéHHOM IpUbOpPE, a TAaKKE PearupoBarh
Ha koMmaHIbl Ethernet OAM ot ynasiéHHOTO yeTpoiicTBa;

— IlaccuBHBINI — IACCUBHBIN PEXKUM; B IIACCUBHOM PEXKHUME IIOPT HE
MOXKeT WHUIUUPOBAaTh BrJo4Yenne dyukiun «Ilieiid», a moxer
TOJILKO pearupoBaTh Ha KoMmaHbl Ethernet OAM ot ynaménuoro
YCTPOHCTBA;

— Boika — OAM orko4éH.

e OOHapy2keHUe — COCTOsIHIE OOHAPYKEHUS YIAJEHHOTO CETEBOI0 YCTPOii-
crBa. BosmorkHbie coCTOSTHUS:

— Fault — HadajibHOE COCTOSTHUE, COCUHEHUE C YIAAJEHHBIM YCTPOTi-
CTBOM HE YCTAHOBJIEHO;

— Send local — ornpaska OAMPDU c¢ undopmarumeit o mojiepKu-
BaEMbIX PDEKMMAX PabOTHI;

— Passive wait — oxumanne OAMPDU ¢ undopmarueit o moaep-
JKUBAEMBIX PEXKUMAX PabOTHI OT YJIAJEHHOIO yCTPOHCTBA, CKOHMU-
IYPUPOBAHHOIO B aKTUBHOM PEXKUME;
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— Send loc/rem — orupaska OAMPDU c¢ undopmarmeii o momep-
JKUBAEMBIX PEXKUMAX PabOThI JIOKAJILHOTO U YIAJIEHHOTO TPUOOpa 1
¢ METKOW, 03HAYAIONIEH BOZMOXKHOCTD YCTAHOBJICHUSI COEIMHEHNST;

— Send loc/rem ok — nonaydenne OAMPDU ¢ undopmanueii o Tom,
YTO PEXKUMBI PADOTHI JIOKAJTBLHOTO ¥ YIAJEHHOTO yCTPORCTBA SIBJISI-
IOTCSI COBMECTUMBIMU;

— Send any — coeaunenue yCTaHOBHEH(ﬂ.

e YaanéHubiii TpubOP — Mepexoj] B MEHIO, cojepzKaliee HH(MOPMAIIIO
00 yIaJIEHHOM yCTPOICTBE.

R A:1000 - B:1000 — 09:03

YpangnHwia npubop

MAC appec 00:21:CE:08:06:21
Yendor OUI Ox0Q Ox21 OxCE
Pexuim AxkT.
Unidirectional Not supported
Eem. loopback Supported
Link events Not supported
Var. retriewval Not supported
LB status Douwn

LB up

Puc. 7.56. Mento «Ymanéuusiit ipubop»

MAC agpec — MAC-ajpec yaaJiéHHOTO yCTpOiicTBa.

Vendor OUI — yHukaJibHbII HIeHTU(DUKATOP OPraHU3aIUN, UCIO b
gyeMmblit jisa reaepanun MAC-anpeca.

Pexxum — cocrosinme OAM ynaiéHHOrO KJIMEHTA.

Unidirectional — mnojep:kKa 0JHOHAIIPABICHHOTO COEINHEHMSI.
Rem. loopback — momuepxka pexkuma yaaaéHHOro muieiicda.

Link events — nojep:kka yBeJIoMIeHnsT 00 OMMOKAX COEIMHEHUSI.
Var. retrieval — moaepKKa CIUTHIBAHUS TEPEMEHHBIX,, HCIIOTH3YEMBIX
JIJIsE OTIEHKM Ka4eCTBa KAHAJIA CBA3M.

e LB status — cocrosmue pexxuma «Illmeiid» Ha ymaménnom mpudope.

IVererHoe coeIHEHIe BO3MOYKHO TOIBKO B TOM CJIyace, eI yIATCHHbI TPHOOD MOIIepIKI-
Baer dynkmmio «Remote loopback» (pesknm yranénnoro mueiida). B ciayuae orcyTersus sannoit
dyHuKIME cocTosine 06HAPYKEHNs YIAIEHHOrO yeTpoiicTBa npumet 3nadenue «Send loc/rem ok».
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7.13 ET-obunapykenue

Oyuknusa «ET-obHapyxkenune» MO3BOJsIET BKIIOUNTL pesknm «IILmeitd»
kanasabHOro (L2), ceresoro (L3) niau rpancnoprroro (L4) yposHs Ha yaiéH-
HOM Tecrepe-aHaansarope bepkyr-ET win ycrpoiicree o6pasoBanust nurefida
Bepkyr-ETL.

BepkyT-ET/BepkyT-ETL

Puc. 7.57. Cxema tecrupoBanust

B cooTBercTBUE CO CXEMOIT TECTHPOBAHUS MOYXKHO N0CAED08AMEAHO BKITIO-
garhb pexkuM «IILieiid» na neckonbkux ycrpoiicrsax Bepkyr-ET u/umu Bep-
KyT - ETL, KoTopble MOI'yT HAXOIUTHCS KAK B PA3HBIX, TAK U B OJIHOM TI0JICETH.

W n:io0 - Bi——— - 11:20

ET—o6HapyxeHne

192,168,222,173

linernp Bukn

OSHapykeHHe

Puc. 7.58. Mento «ET-o6napykenue»

Jlist oty ueHust JaHHBIX 00 yJIAaJIEHHOM IIPpUOOpEe U BO3MOXKHOCTHU BKJIFOUE-
Hust pexkuma «Lneiid» caemyer:
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® [OJIKJIIOYUTH TPUOOD K CeTH;
e B nose «IP-axpecy BBecTn IP-ampec ymaménnoro ycTpoiicTsa;

e HaxkaTh Ha Kiapuily F4 («OGHapyKeHue» ).

B cayuae ycrenmoro soinosnenns (pyHKIMA Ha, 9KpaH Ipubopa Oy1yT Bbl-
Begennl [IP-anpec, ums u MAC-aapec ypanénnoro yerpoiicrsa (eu. puc. [L59).
IIyukr mento «Illmeiic» crameT JTOCTYIHBIM I PEIAKTHPOBAHUSI.

[ n:ico - By———— - 08:18

ET—o6HapyxeHne

IP  192,168.222.173

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

Biwirin 2 3 4

Puc. 7.59. [Ipumep Boimonnenuss ET-o0HapyKeHMst

Yposenb 1uieiida BHIONPAETCs KHOITKAMU:

e F1 — pkynovenue/Boikiouenne pexkuma «IIlieiidy;
e F2 — pkyTIOvUeHMe TLIeli(a KaHAJTLHOTO YPOBHS;

e F3 — BK/IIOYEHME ILIelia ceTeBOrO YPOBHSI;

e F4 — prIIOYeHMe IjIefipa TPAHCIOPTHOIO YPOBHSI.

ITpumenarue: nepedaua dannvz ocyuecmansemes no npomoxony UDP.
Iopm noayuamens — 32792. Ilopm omnpasumens — 32793.
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7.14 Tecret TCP/IP

Tectpl, onmcanubie B JAHHOM pasjiesie, HEOOXOIUMBI IPU [TPOBEJICHUHN Te-
CTUPOBAHUS B CETAX, COJIEPKAIIMX YCTPOUCTBA, OCYIIECTBIIAIONINE KOMMYTa~
M0 U MapIIPyTU3AMUI epegaBaeMbIX JTaHHbIX. C IOMOIIBI0 peain30BaH-
upix B npubope TCP/IP TecToB MOXKHO OOHADYZKUTH MPOOJIEMbI, CBA3AHHDIE
¢ kouduryparueii cetu, yoeIuThbCs B CBI3HOCTU KaHAJIA MEXK/Ly Y3JaMHU CETH,
OIIPEEJINTH MAPIIPYTHI CJIAEI0BAHNSA JTAHHBIX, IPOBEPUTH PAOOTOCIIOCOOHOCTD
U OIEHUTH 3arPy2KEHHOCTH KAHAJIOB II€PEIadn JAHHDBIX.

7.14.1 Dxo-zanpoc (Ping)

WHCTpyMEHT «DX0-3aIIPOC» UCIIOJIb3YEeTCs [IJIsl IPOBEPKU CBI3HOCTH KaHAa~
JIa MEXKJIy Y3JIaMU CETH.

B mporiecce TectupoBanus 33 IAHHOMY Y3JIy CETH MOCHLIAIOTCS 3AIIPOCHI U
(UKCUPYIOTCsI TOCTYTIAOIIIE OTBETHI. DTa MPOIeypa OCHOBbIBaeTcs Ha [P- u
ICMP-1ipoTokoiax mepechuiku JefitarpaMM U [MO3BOJISIET IIPOBEPUTH paboTo-
CIIOCOOHOCTD KAHAJIOB IIepeadn JIAHHBIX U IIPOMEXKYTOUYHBIX YCTPONCTE.

st mpoBeieHnsT TeCTUPOBAHUS HEOOXOINMO:

1. HoakmounTs TpubOP K TECTHUPYEMOU CETH C HCIOJIHL30BAHUEM OJIHOTO
IIOpTa B COOTBETCTBUU CO CXEMOIl, IPUBEJIEHHON HIXKE:

nopt A(B) CeTb

Puc. 7.60. BapuanT nogkiirouenust 1

ITpumeuwarue: npubop maxotce moxcem 6vimsv NOOKAOUEH K
cemu ¢ ucnoavaosaruem 06yr nopmos (cm. puc. [7.01]). Ha-
CcMpotKy npubopa 0as 0aGHH020 CAYHAA AHANOZULHDL ONUCAH-
HOLM HACTPOTKAM OAA 00HO020 TMOPMA.
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—&D

Puc. 7.61. Bapuanr noakmodenns 2

2. Ilepeiitu B MeHI0 «x0-3ampoc» (eMm. puc. [[L62). Haxkarh na kjiaBuiry
F3 («Hacrpoiiku ).

[ ] A:100 - Bi——— - 07:58

3xo—zanpoc (192,168,225,190)

Crapt CTaTHCTURS Hacrpoiku  Coxp.#3arp.

Puc. 7.62. Menio «9xo-3ampoc»

(I)yHKL[I/IOHaIIbeIe KJIaBUIIN:

e F1 («Crapr») — 3amyck recra.
e F2 («Crarucrukay) — nepexon K skpany «CraTucrukas.
e F3 («Hactpoiiku») — mepexoj B Menio «HacTpoiikus.

e F4 («Coxp./3arp.») — nepexoj B Menio «Pesysbrarbis.

3. HaCTpOI/ITb IHapaMeTpbl TECTUPOBaHUA B MCHIO «HaCTpOfIKH 9XO0-3aIIpoca».
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0 A:i000 -  B:1000 - 20 14

HacTpoiki sxo—s3anpoca

[ Mopr WY
IP appec 192,168.,2.2
Pazamep naketa 56
Konmuecteo 20
Bpema oxupaHua 1000
Mayza 1000

A E AETOMATHHECKH

Puc. 7.63. Mento «Hacrpoiiku sxo-3ampocas

e IlopT — BBIOOp TOPTA, C KOTOPOTO OYIET OCYIIECTBIATHCS Tepe-
nada ganubix (A/B/Asromaruueckn).
Ecin npubop noK/I096H K CeTH U yCTAHOBJIEHO 3HAYeHNE «ABTO-
MATHUYIECKU», BBIOOD MOPTA IPOU3BOUTCS ABTOMATUICCKU:

— ecsin nopt A u nopr B naxougrces B onHoit ceru (T. e. cereBble
qactu [P-azpecos, 3ajanubix B MeHIO «[lapamerpsl nuaTepdeii-
COB», COBIIQJIAIOT ), TO IXO-3AIIPOC OYIET OTIPABJIEH ¢ OPTa A;

— ecu opT A u mopr B HaxomsiTCst B PA3HBIX CETsIX, TO 9XO-
3ampoc OyJ/ieT OTIPaBJIEH C IMOPTa, KOTOPbBI HAXOJIUTCS B TOI
ZKe CeTHU, 9TO U TECTUPYEeMOe yCTPONCTBO;

— ecsmu opT A, opt B 1 TecTupyemoe ycTpoiicTBO HAXOISITCS B
Pa3HBIX CETAX, IX0O-3aIPOC OyIeT OTIPABJIEH C IOPTA, KOTOPBII
HaXOJUTCHA B TOH K€ CeTH, UTO U ILIIO3 .

e IP anpec — IP-aapec y3ia, HOCTHKUMOCTH KOTOPOTO HEOOXOINMO
[IPOBEPUTD.
Pasmep makera — pazmep ICMP-nakera B Gaiitax.
KoJsmm4aecTBO — KOJIMYECTBO OTHpaBIsieMbIx akeTos (or 0 10 9999).
Ecsn BoIOpano HysieBoe 3HaUCHNE, TAKETHI Oy T OTIPABIATHC 10
Tex 1op, OoKa He Oy/er Haxkara Kiaasuma F1 («Cromy).
Bpewms oxkugaHus — BpeMs 0KHUIAHIs 0OTBETA Ha 3X0-3a11pOC (B MC).
ITaysa — Bpems MeXKIy OTIPABKOIl IBYX IOCEIOBATEIHHBIX 3a-
upocoB (B MC).

4. Haxkarp na kinasumry ~F1 («Crapry). Haunérea rectuposanue, B Xo/e
KOTOPOTO Ha 3KpaH OYLyT BBIBEJICHBI CTPOKH, COIEPKAIIHE CJIELYIONLYTO
urdopMalmo (cjIeBa HALIPABO):

e pasmep ICMP-makera;
e [P-ampec y3ma cern, oTBETHBIIIErO HA 9X0-3AIIPOC;

0TP-aapec mumosa sazaéres B Menio «IlapaMeTpsl ceTis.
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® II0pPA/IKOBbIM HOMED I1aKeTa;
e BpeMs MeXKJy OTIIPaBKOIl 3alIpoca 1 II0JIy4eHUeM OTBeTa.

[Ipumep pe3ysIbTaTOB TECTHPOBAHUSA IPEICTaBIeH Ha puc [L.64]

A:—— - B:——— - 19344

3xo—zanpoc (85,142.45,242)

56 B from 85,142.45,.242: n=1 time=331% ns
56 B from 85,142.45,242: n=2 time=3336 ns
56 B from 85,142,45,242: n=3 time=5370 ms
56 B from 85,142,45,242: n=4 time=5381 ms
56 B from 85,142,45,242: n=5 time=5415 ms
56 B from 85,142,45,242: n=f time=5388 ms
SE B from 85,142,45,242: n=7 time=5470 ms
56 B from 85,142,45,242¢ n=8 time=5534 ms
56 B from 85,142,45,242¢ n=9 time=5506 ms
56 B from 85,142,45,242: n=10 time=5612 ms

15 packets transmitted, 10 received, 5 packet loss
mindavg/max: 5315/5438/5612 ms

CrapT CTaTUCTUHA Hactpobky  Coxp, /3arp,

Puc. 7.64. Pe3ynbraTsl TecTa «DX0-3a11pOC»

ITo pesynbraram recTupoBanus popmupyerca craructuka (eMm. puc. [.65).

B cratucruke orobpazkaercss mHMOpPMAIUI O MUHUMAJBHOM, CPEIHEM,
MaKCUMaJIbHOM BPEMEHU MeXK/ly OTIIPABKOI 3allpoca 1 IIoJlydYeHueM OTBeTa,
a TakKe O KOJIMYeCcTBe IlepeJaHHbIX, PUHATHIX, IOTEePAHHBIX U ITOBTOPHBLIX
(¢ OIMHAKOBBIM TIOPAIKOBBIM HOMEPOM) HAKETOB. 3HAYCHUE B CTPOKE mMaili-
MAYM COOTBETCTBYET KOJIMYECTBY IAKETOB, /I KOTOPBIX BpeMs OTBETa Ha
9X0-3aIPOC OBLIO TIPEBBIIICHO.

W A:i00 - Bi—— - 10 10
CTaTnMcTHka 3xX0o—3anpocoe
Bpema oTBeTa
MMHMMYM 9 mc
MAaKCHMyM 19 mc
cpefHee 10 mc
oTnpaeneHo 8
nonyydeHo 8
notepsiio O (0%)
NoBTOpPHBEe ©Q
Tammayt 4
Crapt CTaTHCTURS Hacrpoiku  Coxp.#3arp.

Puc. 7.65. Craructuka Tecta «9xX0-3a1pocs

7.14.2 Mapupyt (Traceroute)

Mucrpyment <<MapmpyT>> UCHOJIb3YeTCs JIJI OIPeJIeIeHNsT MapIIPyTOB
crenoBanus Janubix B cerax Ha ocaose TCP/IP. B nponecce Tectuposamust

1B 6azosyio xonduryparmo me Bxoaut. JJoCTyTeH TIPH JOMOTHITEIHHOM 3aKA3¢ O,

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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YKa3aHHOMY Y3JIy CETH OTIIPABJISETCS MOCJIE0BATEILHOCTD JIeHTArPAMM, TIPU
9TOM OTOOPAYKAIOTCS CBEJCHNST O BCEX MPOMEYKYTOUHBIX MapIIPyTU3ATOPAX,
Jepe3 KOTOPBIE MPOIILIH JAHHbBIE Ha IyTH K KOHETHOMY y3J1y. Takum oO6pasom,
uHCTPyMeHT «MapiipyTs M03BOJISIET JUATHOCTUPOBATH JOCTYITHOCTH IIPOMe-
JKYTOYHBIX IIYHKTOB Ha IIyTHU IE€pPeIadn MOTOKA JAHHBIX B CETH.

st mpoBeieHnsT TeCTUPOBAHUS HEOOXOINMO:

1. TlomkmounTh Npubop K TECTUPYEMOil CeTH B COOTBETCTBHHU CO CXEMOIA,
npuBeieHHON Ha puc. [(.60)
2. Ilepeiitu B Menio «Mapiipyr» (cm. puc. [[66). Haxars na kjiaBuiry

F3 («Hacrpoiiku» ).

[ ] A:100 - Bi——— - 0/ 59
Mapupyr { 192,168.225,190 )

CrapT Hacrpoiiki  Coxp,+3arp.,

Puc. 7.66. Menro «Mapmpyr»

(I)yHKLLI/IOHa.HBHBIe KJIaBUIIIN:

e F1 («Crapr») — 3alyck Tecra.
e F3 («Hacrpoiiku») — nepexoq B Menio «Hacrpoiikus.

o F4 («Coxp./3arp.») — mepexoj B MeHI0 «Pe3yibrarsis.

3. Hacrpours mapamerps! TecrupoBamnus B MeHIO «Hacrpoiiku mapripyTas.

W A:100 - B:;———— - 22 21

HacTporkm MapupyTta

ABTOMaTHUUECKH
IP appec 192.168.1.1
Makc, yanos 30
Pazamep naketa 40
Bpema oxupaHma 1000

A B AETOMATHHECHH

Puc. 7.67. Menio «Hacrtpoiiku mapripyTas

Bepxym-ET. Pyxosodcmeo no aKkcnAyamauuy



76

IITPOBEAEHUE AHAJIN3A. PEIIIEHUE TUIIOBBIX 3AJTAY

ITopT — BBIOOpP TIOPTA, ¢ KOTOPOTO OY/IET OCYIIECTBIISATHCS TEpe-
nada ganubix (A/B/Asromaruueckn).

Eciu npubop MoJKII0OUEH K CETH M YCTAHOBJIEHO 3HAYeHHe «ABTO-
MAaTHUYIECKU», BBIOOD MOPTA IPOU3BOUTCS ABTOMATUIECCKU:

— ecyim nopt A u nopr B naxongarca B oumoii ceru (T. e. cereBble
qactu [P-azpecos, 3ajanubix B MeHO «[lapamerpsl naTepdeii-
COB», COBIAJAIOT ), TO JAHHBIE OYIYT OTIIPABIATHCA C IOpTa A;

— ecyim opT A u opT B HaXO/IsTCsT B PA3HBIX CETSIX, TO JAHHBIE
OYyT OTIPABJISATHCA C IOPTA, KOTOPBIH HAXOIUTCHA B TOH Ke
ceTu, 9TO U TeCTUPyeMoe YCTPOICTBO;

— ecyim opT A, mopT B u Tecrupyemoe yeTporcTBO HAXOAATCS B
Pa3HbBIX CETHAX, JAHHDBIE Oy/LyT OTIPABJISATHCH C IOPTA, KOTOPBII
HAXO/UTCS B TOH K€ CEeTH, YTO U ILII03 .

IP aapec — IP-aapec y3ina.

Makc. y3J10B — MakKCHMaJIbHOE KOJUYECTBO MapIIPyTU3ATOPOB,
KOTOpPOE MOXKET OBITh IIPOIJIEHO TAKEeTAMHU.

Pazmep makera — pasmep kajipa B HaiiTax.

Bpemsi oxxkuganusa — Bpems, 10 UCTEIEHUH KOTOPOro OyIeT oT-
paBJIeH CJIeLyIomuii 3apoc (B ciydae, ecju He [PUIIET OTBET Ha
UpebLILYIIuii).

4. Haxarb na kiaasuity F1 («Crapr»). Haunéres tectupoBanue, B Xoje
KOTOPOTO Ha, 3KPaH OYIyT BBIBEICHBI CTPOKH, COMIEPIKAIIIE CIIeTYIONTyTO
urdopManmio (CIeBa HAIPABO):

® HOMEp IIPOMEXKYTOYHOTO y3J1a;
e [P-anxpec mpomerxkyTounoro ysma;
® BpeMs OXKUJIAHWS OTBETa.

Ecau Bpems oxupanus orBeTa OT TPOMEKYTOUHOIO Y3JIa, MPEBBICUIIO
TafiMayT, B CTPOKE Pe3yJIbTATOB OY/IeT BBIBEJIEH 3HAUOK «*».
IIpumep pe3yabTaTOB TECTUPOBAHUS IPEACTABICH Ha puC. [T

2TP-aapec mumo3a 3amaéres B Menio «Ilapaverpsr cerms.

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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1] A:1000 -

B:——— - 18 28

MapuwpyT {

2

K] 10,45,72,1 21
4 195,131,241.4 18
5 195,131,252.4 20
B 134.85.177.138 15
7 216,233.43.240 41
4 209,85,250,183 53
9 BE,243,95,132 B2
0 209,86,248,78 63

*

12 203.85.252.83 68
13 203,85,243,81 72
14 203,85,228.104 71

195,131,127.1 8 ms

209.85.229.104 )

ms
m3
ms
ms
ms
ms
ms
m3

ms
ms
ms

CrapT

Hacrpoiin  Coxp,#3arp.

Puc. 7.68. PesynpraTs! Tecra «MapmpyTs»

7.14.3 DNS (DNS lookup)

DNS (Domain Name System — cucrema JJOMEHHBIX UMEH) — PaCIIPEIeNIEH-
Has 6a3a JAHHBIX, CIIOCOOHAS IO 3AIIPOCY, COJIEPKAIIEMY JIOMEHHOE UMSI Y318
coobmute ero IP-agpec. @yukiua DNS lookup (mouck ma cepsepe I/IMéH
rmoMoraer oOHapyKuTh omubku B pabore NS-cepBepos.

st mpoBeieHnsT TECTUPOBAHUS HEOOXOINMO:

1.

GU N

HOILK.HIO‘II/ITB HpI/I60p K TeCTprel\lOfI CeTu B COOTBETCTBUHU CO CXeMOfI,

npuBe/IeHHOI Ha puc. [.00)

[Tepeiitu B Mmento «DNS» (cm. puc. [[69).
B nynkre menio «Ilopr» yKasaTs IOPT s IPUEMA U IEPEJATH JTAHHDIX.
B myHKTE MEHIO «Y3€eI» BBECTH JOMEHHOE UM y3JIa.

Haxars na xiuasumy  F1 («Craprs). B nynkre menio «IP» orobpaszur-

ca [P-aznpec y3ama.

Ecmu IP-agpec onpenenuTh He yaajioch, B yHKTe MeHIO «IP» orobpa-
surcst HyJesoit IP-aznpec (0.0.0.0).
[Ipumep pe3yIbTaTOB TECTHPOBAHUS IPEICTABICH Ha puc. [L.69

3 A:100 - B:———— - 22 30

L lopr

Yaen metrotek,.spb.ru

IF 0.0.0.0

DNS

Puc. 7.69.

Memnio «DNS»

3B 6azosyio KoHduUrypamuo e BXOAUT. J0CTyIHA IPH JOMOTHITEILHOM 3aKa3€ OIHH.

Bepxym-ET. Pyxosodcmeo no aKkcnAyamauuy
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e IlopT — BBEIOOP TTOpTA JJI TPUEMA U TTEPEIATN TAHHBIX.

e ¥Y3eq — uma y3maa, IP-agpec KoToporo He0OXOIUMO OIIPEIETUTD.

o IP — nouryuennsiit B pesysibrare rposejeHus Tecta [P-ajapec y3na,
UMsi KOTOPOT'O 3aJIaHO BHIIIIE.

7.14.4 TIlepexBar ARP

Oyuxnus «Ilepexsar ARP» nossosnser orciexxkusars ARP-oTBeTsI, 1iepe-
JAIOIINECsT B CETH, W <«II€peXBaThIBaThLy cojep:kamuecss B aux IP- m MAC-
aJipeca cereBbIX ycTpoiicTB. Ha ocHOBaHUM TOJTy YeHHBIX JTAHHBIX (DOPMUPYET-

cst cimeok (em. puc. [C71)).
st mpoBeieHnsT TeCTUPOBAHUS HEOOXOINMO:

1. TloaxmounTsh TpubOpP K TECTUPYEMOI CeTH B COOTBETCTBUHU CO CXEMOIi,
npuBeaéHHOM Ha puc. [(L60l umm na puc. [LG11
2. Ilepeiitu B mento «Ilepexsar ARP» (cm. puc. [70).

LI A:100 - B:——— - 08:0%

Nepexeat ARP {B)
FRP-Tafnmua nycta

Cron A

Puc. 7.70. Mento «Ilepexsar ARP»

@yHKHI/IOHaHBHbIe KJIaBUIIN:

e F1 («Crom») — 3aBepliiieHne TECTUPOBAHUS.

e F4 («B»/«A») — nepexox K tabuune IP- u MAC-azpecos s
nopra B(A).

3. Haxarp na kyiasumry ~F4 st Beibopa nopra (A wiu B).

4. Yepes nexoropoe Bpems Haammuch «ARP-tabsmna mycras ncdesner u
Ha skpad OyayT BeiBoguThes IP- 1 MAC-agpeca cereBbIX yCTpOCTB.
IIpumep pe3ysbTaTOB TECTUPOBAHUS MpeJCTaBIeH Ha puc. [(1]

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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O A:ico - Bi———— - 00:09

Nepexsat ARP {A)

192,168,222,100  O0:17+9A106:1C:FS
192,168,222,156  00:23154147101:CD
192,168,222.8 O030E:AB A2 BB 4F
192,168,222,7 00313: 04390398 5F

Cron E

Puc. 7.71. Dxpan «Ilepexsatr ARP»

Ecin xakas-To u3 3amnuceit He OOHOBUTCSI B T€UEHUE OJIHON MUHYTBI, TO
oHa OyJeT yjaJieHa u3 CIICKA.

5. s 3aBepiienns TeCTUPOBAHMUSA HEOOXOMMMO HAXKATH Ha KyaBumry — F1
(«Cromy).

7.14.5 TCP-kaueHr

OyuKIms «TCP-xment>[ nossosster ycranouth TCP-coenunenue c
YJIAJIEHHBIM Y3JI0OM CETH, IPUHUMATH OT HEro JaHHbIe U HEePEaBaTh JaHHbIE
sTtoMy y3iay. C moMOIIBIO 9TOH (DYHKIMKN TaK:Ke MOYKHO YIPABJATH Y/IAJEH-
HBIM y3s10M 110 poTokory TELNET.

s ycTaHOBIEHNST COEIMHEHIST HEOOXOIIMO:

1. TlogkirounTsh TPpUOOP K CETU B COOTBETCTBHUM CO CXEMOM, IIPUBEIEHHOI
Ha puc. [(.60
2. Hacrpours napamerpsl coegunenus (Menio «TCP-kimuents =
«Hactpoiiku» (' F4 )):
BBIOpATH HOPT JJIsl IIPUEMA U [T€PeJIavdn JAHHBIX;
BBeCTH jloMenHoe uMs min [P-agpec y3mna;

BBECTH HOMEp 1opTa (HauboJIee YacTo UCHOJIb3yeMble HOMEPA T10P-
TOB TIpUBeeHb! B Tabaune [L.4)).

1B azoyio KouduUrypamuo ze BXOAUT. JJ0CTyIHA IPH JOMOTHATEILHOM 3aKa3€ ONIHH.

Bepxym-ET. Pyxosodcmeo no aKkcnaAyamauuy
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1] A:100 - B:—— -

L lopr J

TCP nopt &0

TCP krnmeHT
HacTpohkm

Yaen metrotek,.spb.ru

HTTP

Papn  Sindex,.html

Puc. 7.72. Hacrpoiiku tecra «TCP-kaunenT»

ITopT — BBEIOOP TIOpTA J7I TPUEMA U TTepeIadn JTaHHBIX;

VY3ea — gomennoe nmsa nin [P-agpec y3ma;

ITopT — HOMED TTOpTA HAZHAYCHUS;

Daiinn — uma daitra, coepKIMoe KOTOPOro Oy/IeT MOKa3aHo B

OKHe pe3ysbTaroB B ciay4ae ycueninoro HTTP GET-3zampoca.

3. Orkpeite TCP-coeunenne, HaXKaB Ha KJIABUIILY

F1 («OTKpBITH» ).

B cayuae yenemmoro coequnenus (eM. puc. [[773) MOXKHO BBOAUTH KOMAH[bI
COOTBETCTBYIOIIErO IIPOTOKOJIA, 3aIIPAllUBaTh y CepBepa BeO-CTPAHMIIBI.

B ciiyuyae BO3HUKHOBeHUsI IPO6GJIEM IIPU YCTAHOBJIEHUN COEJIMHEHNs] BBIBO-
aaTcest coobtenue 06 omubke. HekoTopbre coobennst 06 omubKax MpUBeIeHbI

B TabJmIe

Ta6sauua 7.4. Homepa nopros nporokosa TCP/IP

Howmep nopra (IIpoToKoJI)

Onucanue

21 (FTP)

IIPOTOKOJ iepeiatu dailion

22 (SSH)

6e301aCHBII IPOTOKOJI /I YIAJEHHOTO YIIPaB-
JIeHUsI ¥ tepejiadn baitios

23 (TELNET)

IIPOTOKOJI /IS JIOCTYIIA K YAAJIEHHOMY CETEBO-
My YCTPOUCTBY

25 (SMTP)

IIPOTOKOJI IIepeJladil 3JIeKTPOHHOH 11OYThI

80 (HTTP(WWW))

IIPOTOKOJI, HUCHOJIb3yeMbIil BeO-OpaysepaMu u
Beb-cepBepaMu T mepeaadn (paition

161 (SNMP)

IIPOTOKOJI JIJIfd yIIPpaBJICHUA CETEBbIMU yCTpOﬁ-
CTBaMM

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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B

TCP knueHT

connecting to

connected

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

3aKpHTE

HTTPGET

Hacrpoiin  Coxp,#3arp.

Puc. 7.73. Ilpumep

YCIIENIHOI'O COeIMHEHUA C y3JI0M

Tabsmmna 7.5. Omubky coemHeHUST

Coobiienue

Onucanue

protocol not supported

IIPOTOKOJI He TOJIJIePKUBALTCS

can’t assign requested address

HEBO3MOZKHO HaSHAYUTDb SaHpOLHeHHbeI aJipec

network is down

CeThb HEJOCTYIITHA

network is unreachable

ceTh He paboTaer

network dropped connection
on reset

YTEPsiHO COEUHEHNE C CETHIO

software caused connection

abort

IIporpamMMHOe 0DeclieueHre BBbI3BAJIO pa3pbIB
COETUHECHIST

connection reset by peer

y3eJI Pa30pBaJl COeTUHEHNE

connection timed out

UCTEKJIO BpeMsd OZKHTaHUA COCIUHCHU A

connection refused

OTKa3 B COCJJUMHCHUN

host is down

y3eJsq He oTBe4daceT

no route to host

OTCYTCTBYET MapIIPYyT JIO y3JIa

st mepenadn BeO-CTpaHUIL

TokoJie onpenenca HTTP GET-

ucriosibzyerca nporokoss HTTP. B srom nipo-
3anpoi. C ero moMmoIbo BO3MOXKHO IIPOBe-

puth, orBeuaeT jin cepep Ha HTTP-3anmpockr u momyanTs cojiep:KuMoe yKa-

3aHHOI'O pecypca.

st mosyuennst coiep:KuMoro aiiia ¢ cepepa HeOOXOIIMO:

1. B okue nacrpoek Tecra B nosie «®Daitny (cm. puc. [[T2) ykazarb ums

3amparrmBaeMoro (aiia.

5
L”DyHKHHH JOCTYIIHa IIPpU JOIOJHUTE/IbHOM 3aKa3€ OIIUn

Bepxym-ET. Pyxosodcmeo

no sKcnaAyamauuu
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2. YCTaHOBUTH COEJMHEHNE C Y3JIOM.
3. B okne «TCP kjment» naxkars na kiaasuity F2 («<HTTPGET»). Ilpu-
Mep pe3yJIbTaTOB TECTUPOBAaHUsI TIPEJICTaBeH Ha puc. [[.74

[ oY — - B:i——— - 16:40
TCP knmeHT

Location: http://twiki,ddg/bindview/Bercut

Content-Length; 216

Content-Tupe; text/html: charset=izo—-8853-1

¥-Padi avoid browser bug

<IDOCTYPE HTHL PUBLIC "-//IETF//DTD HTHL 2,0//EN">
<htmlr<head>

<titler302 Found</title

</head><body>

<hl>Found</hl>

<p>The document has moved <a href="httpi/ twiki,ddg’
bindview/Bercut " shered/ar, </p>

</hody><htnl>

3arpHTE HTTPCGET Hacrpoiikd  Coxp./3arp.

Puc. 7.74. Ilpumep orsera na HTTP GET-3ampoc

Bepxym-ET. Pyxosodcmeo no akcnayamauus
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7.15 Tpausur

B pexmme «Tpansur» mpubop BKIIOIAECTCS B PA3PBIB COCTUHEHNUST MEKTY
JByMsl ceTeBbIMH ycrpoiicrBamu. Tpaduk, npuxogamuii na mopr A(B) or-
upasJisiercsd Ha nopT B(A), npumep moakmodenus nokasad Ha puc. [[.75

Puc. 7.75. Ilpumep nonkrovuenus: B pexkume «Tpan3uTs

IIpu mepegate MaHHBIX ¢ TOPTA Ha MTOPT OCYIIECTBIACTCS COOP CTATUCTHIE-
CKUX JIAaHHBIX O MPOXo/siiieM Tpaduke. PesyabraTsl qocTynHbl B MeHIO «CTa-
TuUCTHKA. [Ipu mojcaére CTATUCTUKY IO YPOBHSIM ITOBPEXKJIEHHDBIE TTAKETHI HE
YUYUTBIBAIOTCA.

Eciin ckopocTn nepegadu JaHHbIX 15 mopTa A u 1j1st mopra B pasiumdHbl,
BO3MOKHBI TIOTEPU TPHU IPOBEICHUN TeCTUpOoBanHudA. llorepu mpom3oiayT B
TOM CJIydae, ecjii Iepejiada BeJIETcs ¢ IopTa ¢ OOJIbIIell CKOPOCTHIO Ha MTOPT
C MEHBIIIEN.

HE A:100 PTH B:1000 PTH 00 26

TpaHauT

IECE I Brn

Brikn Brn

Puc. 7.76. Menro «Tpanzur»

Bepxym-ET. Pyxosodcmeo no aKkcnAyamauuy
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7.16 JImarHoctuka MeIHOIO KabeJjis

IIpucop BepkyT-ET mo3BosisieT mpoBecTn TUATHOCTUKY MEITHOTO Kabesrs
THUIIA «BUTasl [apay, U3MEPUB OCHOBHBIE XapPAKTEPUCTUKHU U OIPEIEeINB €ro
COCTOSIHUE U THII.

JlJ1st IpOBeIeHUsT TECTUPOBAHUS HEOOXOIUMO:

1.
2.

Iepeiitu B Meno «Tecr kabensi» (em. pucllTT).

ToxkmounTs K 1pubopy TecTupyemblii Kabesb/Kabesan vepes pasb-
&M/ pa3bémbl RJ-451,

Haxkarp Ha kiaasunty ~ F1 («Crapr» ), Ipu 9TOM, B CIIydae HO/IKJIFOUEHHs]
JBYX KabeJieil, Gy/lyT OJHOBPEMEHHO [IPOTECTUPOBaHbI 062 HHTEepdeiica.
C nomomtp kiaasuir  F2 («A») n  F3 («B») BbIOpars mopr Js mpo-
CMOTDa PE3yJIbTATOB TECTUPOBAHUSL.

s onmpeenennst Tuma Kabesst He0OXOTIMO:

1.

b

Ilepeittu B Merto «TecT Kabessi».
OzmH KOHeI TecTupyeMoro KabeJis noak/ouuTh K nopry A(B) npubopa,

npyroit — k nopry B(A).

Haxare Ha knasunry  F1 («Craprs).

CpaBHATB pe3ysIbTaThl TECTHPOBaHUS, 0TOOpaskéHHble B cTpoke «Ile-
pekp.» mus nopra A u mopra B, u snauenus, upeacrasieHube B Tabim-
e

MmO A:100 - B:——— - 15 30

TecTt katena {A)
Mapa 1-2 3-6 4-5 -8

CocTosiHMe HOpM. HOpM. K.3, K.3.
3atyx.pp ——— ——— -1.9 -2.7
mcr. .M —— ———— 17 16
MonapH.

MNeperp. MDI MDI ——— ————

CrapT A B Coxp,/3arp.

Puc. 7.77. 9xpan «Tecr kabess»

e CocTosiIHIE — COCTOAHHNE KaDeJsd.

Bosmozkable cocrostams:

— TecT — UAET TeCTUPOBaHUE Kabessl Ha HAJUYNE HEUCIIPABHOCTEIT;

6 Iposeienne TecTa BO3MOXKHO TOMBKO HPH MOJKTIOYEHHH K aHATMZHPYEMOMY Kabesio ¢ He-
nosp30BaHueM paszbéMa RJ-45. SEP-momynmu muist TectupoBamHus He IPUMEHSIOTC.
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— HOPM. — HOPMAaJIbHOE COCTOsIHUE KabeJIs;

— 0OpBIB — OTCYTCTBUE COEIMHEHNs] KOHTAKTOB BUTO HAPDI;

— K.3. — JiBa win 0OJiee IIPOBOIHUKOB BUTOI Mapbl KOPOTKO3AMKHY-
TBI;

— cbolf — HEBO3MOYKHO IIPOBECTH TECTHPOBAHUE.

3aryx. 1B — 3HaueHune 3aTyXaHUs CUTHAJIA.

Juct. M — paccrosinue 10 0OHAPYKEHHOTO JledeKTa.
ITonsapH. — HOJSAPHOCTD BATHIX HAP.

Bosmozknbie cocrosinmst:

— <+4> — HOJIOKUTEIbHAA MOJAPHOCTD (HOPMAJILHOE COCTOSTHUE);
— <—> — oTpuLaTeIbHAs HOJAPHOCTb (COEJIUHEHHE JIBYX IIPOBOJI-
HUKOB BUTOMH IApbl HA OJHOM KOHIIE OOPATHO UX COEJUHEHUIO Ha
JIPYTOM).
e ITepekp. — pexum Brinodenus Burbix nap (MDI/MDI-X); suayenus,
BBIBOJIUMBIE B CTPOKE «IIepeKp.» MO3BOJSIOT ONPENEUTh THI Kabeis.

Tabauna 7.6. Oupenesenne Tuma Kadess

CKOpOCTb Ilapa |3nauenue B|3uadyenme B|Tun kabesis

crpoke «Ile-|cTpoke «Ile-
PeKp.»  OJd|pekp.» s
mopTa A nopta B

1-2 MDI MDI IepPeKPECTHBII

3-6 MDI MDI

4-5 — —

7-8 — —

1-2 MDI-X MDI-X MEPEKPECTHBIN

3-6 MDI-X MDI-X

4-5 — —

7-8 — —

10/100 1-2 MDI-X MDI PsMOii

3-6 MDI-X MDI

4-5 — —

7-8 — —

1-2 MDI MDI-X IPSAMOTT

3-6 MDI MDI-X

4-5 — —

7-8 — —

17CkopocTs mepegatn qaHubX ays mopra A 1 mopra B (B M6ut/c) 3amaéres B menio «Ilapa-
MeTPBI HHTEPdEIICoB».
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Tabsuna 7.6. Oupejesenne tuna kabess (TPOIOJKEHNE)

1000

1-2 MDI MDI TePEeKPECTHDIH
3-6 MDI MDI

4-5 MDI MDI

7-8 MDI MDI

1-2 MDI-X MDI-X IepPeKPECTHBII
3-6 MDI-X MDI-X

4-5 MDI-X MDI-X

7-8 MDI-X MDI-X

1-2 MDI-X MDI MIPSIMO

3-6 MDI-X MDI

4-5 MDI-X MDI

7-8 MDI-X MDI

1-2 MDI MDI-X MIPSIMO

3-6 MDI MDI-X

4-5 MDI MDI-X

7-8 MDI MDI-X
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7.17 BERT

BERT (Bit Error Rate Test) — Tecr, 03BOJISIONIHI ONPE/IEIUTH OCHOB-
HOI GUTOBBIN IMOKA3aTe b KadecTBa KaHaja — «bit error rate» (Koa(b(bI/ILLI/IeHT
GUTOBBIX OIMIMOOK), T.€. OTHOIIEHHE YHCJa OIMUOOYHBIX OUT K OBIIeMy Ko-
JINYECTBY TepefaHHbX O6uT. VI3BecTHast Ha NMPUEMHOM U IIePEeJIaroIeM KOHIIE
OmHapHas MMOCIeI0BATEILHOCTE MToMernaeTcss B Ethernet-kaap, KoTtopbrit me-
penaérca B dusnydeckyio cpepy. Ha mpuéMHOM KOHIE OCIEI0BATEIHHOCTD
CPaBHUBAETCS C MCXOIHOMN, W BBITUCIACTCS KOIDPUITUEHT OUTOBBIX OIHOOK.
st mopkrouernss K TDM-ceru ucrosib3yercsi KOHBEpTEp HHTEPGEiCcoB, KO-
TOPBII OCYIIIECTBIIsIeT TpeobpasoBaHue TpaduKa MaKeTHOM ceTu (Ethernet) B
Tpaduk, nmepemasaembrit B TDM-ceTax.

TectupoBanme MOKeT OBITH PEAJUIOBAHO HA YETHIPEX YPOBHAX MOJIE-

b OSI.

e Ha dpusumydeckoM ypoBHE JaHHBIE OTIPABIIAIOTCS IACTSIMU C OIPE/Ie-
JéHHbIM MexKKapoBbiM unTepBajiom (IFG — Interframe Gap). B srom
citydae rectuposanue nposoaurcs ¢ nopra A (B) ma mopr B (A) (em.
puc. [T.8]) wiu ucnosnbsyercs Gyukuus «ILleiid» (cm. puc. [[8J).

TecToBas KoHTp. TecToBas KoHTtp.
nocnepoearensHocts | cymma| IFG | nocneposatensHoCTh | cymma

Puc. 7.78. Kagp dusuveckoro yposus

e Ha kaHanmbHOM ypoOBHE K JaHHbIM j00aBisiercs Ethernet-zaronosox,
YTO MO3BOJIAET II€PEJATH TECTOBBIE IIAKETHI Yepe3 CeTh, KOTOpas COIEp-
JKHUT yCTpoiicTBa, paboTaromue Ha BTopoM yposae Mogesan OSI (mamnpu-
Mep, cereBoil KommyTaTop (switch)). Crocobbl nogk/ouenus npubopa
K TecTupyeMoil ceru noxkaszannl Ha puc. [L90] [.97]

MAC- TecToBas KoHTp.
3aronosok nocreAoBaTesbHoCTh cymma

Puc. 7.79. Kaap kanaabHOro ypoBHs

e Ha cereBoM ypoBHe janmble nomemaiorcsa B IP-maker, a 3atem — B
Ethernet-xap. 9To mosBoJsier mepeaTh TECTOBBIE TAKEThI 9e€pe3 CeTh,
KOTOpag COAEPKUT yCTPOHUCTBA, PAOOTAIONINE Ha KAHAJIHHOM U CETEBOM
ypPOBHsIX (HAIIpUMeED, CeTeBON KOMMYTaTOp, MaplipyTusarop (router)).
Crocobbl MOJKIIOUEHNsT TPUOOPA K TECTHPYEMOH CeTH MOKA3aHBI HA

puic. (730, (70T} (702
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MAC- IP- TecTtoBas KoHTp.
3arosoBOK|3arosIOBOK| MOCSe0BATELHOCTb | Cymma

Puc. 7.80. Kagp cereBoro yposu:

Ha TpamconoptHom ypoBHe dopmupyerca Ethernet-xamp, comep:xa-
muit IP- 1 UDP-3arosioBok, 4T0 M03BOJISET 11€PEATH TECTOBYIO HOCJIE-
JIOBaTEJIbHOCTh C UCIOJIB30BAHUEM TPAHCIIOPTHBIX MPOTOKOJIOB. Croco-
OBl TOAKJIIOYEHUS TPUOOPa K TECTUPYEMOii ceTn 1mokasanbl Ha puc. [.90]

701 (702

MAC- IP- UDP- TecTtoBas KoHTp.
3arofioBOK|3aronoBOK|3arosioBOK | MOCNEAOBATENbHOCTL | CyMMa

Puc. 7.81. Kagp TpancrnopTHOro ypoBHs

W7 A:1000 - B:1000 - 11 45

BERT
ET 00:00:04 RT 00:59:56

EITs 2.587e+05
EBITs ©.000e+00 BER 0,000e+00

Lss o 4SS 0,000
Los o #LOS 0,000

CrapT Coxp, £ 3arp,

Puc. 7.82. Dxpan «BERT»

ET — Bpewms, mporme/inee ¢ HavYaJa TECTa;

RT — Bpewmsi, ocraBieecsi 10 OKOHYAHUST TECTA;

BITs — koJinuecTBO IPUHSATHIX OUT;

EBITs — koanaecTBO OMUOOIHBIX OWT;

BER — oTHormenne KoJmiecTBa OMUO0THBIX OUT K OOIIEMY THCTY TPHU-
HSITBIX OUT;

LSS — Bpemsi, B TedeHrne KOTOPOro HAOJIIOAIACH TIOTEPsi CHHXPOHU3a~
[N TECTOBOII TOCJIE/I0OBATEIBHOCTH;

%LSS — orHoIeHne BpeMeHHU, B T€YEHHE KOTOPOTO HAOJIOIAIACH T10-
Tepsl CUHXPOHU3AIMHI TECTOBOI IOCIEI0BATEILHOCTH, K BPEMEHU, IIPO-
nIejieMy ¢ Hadaja Tecra (B IPOIEHTAX );

LOS — Bpewmsi, B TeueHne KOTOPOI'O CUTHAJI OTCYTCTBOBAUL;

%LOS — orHOIEHNEe BpeMeHH, B TeUYeHHe KOTOPOro CUTHAJ OTCYTCTBO-
BaJI, KO BPEMEHH, [POIIE/IIeMy ¢ Hauasa TecTa (B IPOIEHTaxX);
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e Hactpoiiku — nepexon B menio «Hactpoiiku BERT».

ITpumewarue: LSS smo cocmoanue omcymemeus CUHTPOHU3A-
YU € NPUHUMACMBMU JGHHDLMAU, NPU KOMOPOM HEM, BO3MONCHO-
cmu oyenusams napamemp BER. Bosmooicnvie npuswuns, omcym-

CmMeus CUHTPOHU3AUUU:!

® Hecoomeememeue mecmosuix nocaedosamesvhocmeds (hanpu-
mep, na npuéme nacmpoena IICII 2e15, a 6 xanane nepeda-

émes IICIT 2e23);

® KaHAN, 8 KOMOPOM Nepedaémcs nocacdosamesbHOCMb, UMe-
em cauwkom ewvicokul yposenv BER (nopozosoe snawerue

cocmasasem 0,01).

[Ipu maxkaTum HA KJIABUIILY

F4 («Coxp./3arp.») ocyiecTBisgercs nepe-
XOJl B MEHIO, B KOTOPOM BO3MOKEH BBIBOJ, HH(MDOPMAIUHE O COXPAHCHHBIX W3-

mepenugax (- F1 ), coxpameHnue pe3y/bTaToB U HapaMeTpoB TectoB ( F2 ), a

rakxke 3arpyska ( F3 ) u yuasenue ( F4 ) COXpaHEHHBIX PE3yJIbTATOB W Iia-

paMeTpoB U3MEPEHUIA.

IToapobHOe onucanme MPOIECCOB COXpaHEHUsl U 3arpy3KU JTAHHBIX ITPUBE-

Jieno B pasgedie [L211

[l @ A:1000 - B:———— -

BERT
HacTpohkm

[ Sposens

YpoeeHb
Tun nocn, llonea.

Monkz. AABBCCDD

Harpyaka (L2} 100 %
NmrensHocTs  01:00:00
Paamep kagpa [NocToAHHBA

Kapp 64

Tononorma TecrtoB
3aronoBok

2 3

Puc. 7.83. Menio «Hacrpoitku BERT»

e YpoBeHb — BbIOOp yposHs Mojesu OS], Ha KoTopoM OyieT IpOBOIUTCS

TeCT:

— 1 — dusudeckuii ypoBeHb;

— 2 — KaHAJILHBIN YPOBEHb;

— 3 — ceTeBOil yPOBEHD;

— 4 — TPaHCIOPTHBII YPOBEHb.

e Tun moci. 4*1Hﬂ60p CTaHﬂapTHOﬁ WM 3a/1aBaeMOll 10JIb30BaTeIeM
TECTOBOM IOCJIeJI0BATEIbHOCTH.
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IMoab3. — BBOJ MOJBL30BATENBCKOI TTOCIETOBATETLHOCTH.

Harpyska (L2) — 3nauenue undopmanuonnoii (L2) ckopocru B 1po-
nenrax (- F1 ), B k6ur/c (' F2 ) nam B M6ur/c (' F3 ).
JAauTenbHOCTD — 33JIaHIE BPEMEHU U3MEPEHHUS.

Pasmep kazpa:

— ecyim BeIOpaHO «CiryvgaiiHblii», TO pa3Mep Kajpa OyJ1eT n3MEHAThCs
[0 PABHOMEPHOMY 3aKOHY B 3aJaHHBIX IIpejiejaX (IYHKThl MEHIO
«Mumn. kajgp», «Makc. kKaap»);

— ecsu BbIOpaHO «IlocTOsiHHBINY, TO [JIsi TECTUPOBAHWUS OY/IyT WC-
[TOJIb30BATHCA KaJPhI, PA3MeEP KOTOPBIX 33aéTCH B IIyHKTE MEHIO
«Kanp».

e Kaap — BBoj pasMepa KaJipa JAHHBIX.
e TomoJsioruss TeCTOB — 1e€pexoji B MeHI0 « TOIOoJI0THsT TECTOB .

W A:100 - Bi——— - 22:14

Tonenorma TecToB

MNopT nepegayud sl

NopT npuéma B

flucT, IP 192.168.1.1

A B JHCTAHUMOHHER

Puc. 7.84. Menrwo «TonoJsiorusa rectoB»

C mOMOIIIBIO 9TOr0 MEHIO 331a8TCsl TOPT MPUEMA U TIOPT [epeiavn JTaH-
vbix. OJUH ¥ TOT Ke TOPT MOXKET CJIY>KUTb W JiIsl [epeadn U JIJis
npuéMa JaHHbIX (HalpumMep, Ipu ucnosb3oBanuu Gyukiun Loopback).
B ciiyuae ucnionb3oBanus (GyHKIMH aCUMMETPUYHOTO TECTUPOBAHUS B
KadecTBe [opTa nepejadn / mpuema Boioupaercs «Jlucrannuonnpiis (cu.
pazzen [L9).

e 3aroJI0BOK — Iiepexojl B MeHIO «3arosioBok» (cM. passues [LET]).

IocaenoBaTe ILHOCTH, NCTIONB3YeMbIe I TeCTHPOBAHNS, COOTBETCTBYIOT pe-
komenzanuu [TU-T O.150 [7].
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Tabsmra 7.7. TecToBble TOCIEI0BATEILHOCTH

Tun ImocJjie10BaTeJIbHOCTHA

IIpumenenue (pexkoMeHS.)

2e9-1

st onpeesienus omuboK (1pu mepe-
Jlave JIAHHBIX 110 KAHAJY CBA3HU CO CKO-
pocrbio e Gosee 14,4 k6ur/c).

2ell-1

it onpenesieHust OMUO0K U JZKUTTE-
pa (mpu Iepejade JAHHBIX 110 KaHa-
JIy CB3U CO CKOpocTbio 64 xbur/c u
64 xN x6utr/c, rae N — mesoe 9ncio).

2el5-1

Iljist ompejie/ieHus OMUOOK U JIZKUTTE-
pa (upu nepejade NAHHBIX 10 JIMHUU
CBSI3W CO CcKOopocThio 1544, 2048, 6312,
8448, 32064 u 44 736 x6ur/c).

2e20-1

s onpeesienus omuboK (1pu mnepe-
Jlade M0 KAHAJY CBSI3U CO CKOPOCTDHIO
He Gosee 71 K6uT/C).

2e23-1

st onpejiesiennst ommOOK U JKUTTE-
pa (upu nepejade NAHHBIX 10 JIMHUU
CBsI3U co cKopocThio 34 368 m 139 264
Kbur/c).

2e29-1

2e31-1

Jluist onipeienieHnst omuboK (Ipu

nepejiave JIAHHBIX HA BBICOKHX CKOPO-
crsix (Gosee 139264 x6ut/c)).
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7.17.1 BERT. Hactpoiika MPLS

Crek MeTOK Ha Ilepelady U IpaBuja npuéma 3ajaorcs B Mero « MPLS»:
Hsmepenus = «BERT» = «Hactpoiikuy» = «3arojioBok» = «lomojHuTe /b
no» = «MPLS».

[ n:ico - By———— - 19:17
MPLS
Mpreém

Puc. 7.85. Menio «MPLS»

e Ilepemauya — nepexosn B mMeHIO «CTEK METOK».
e IIpuém — mepexon B menio «IIpasmra mpuémas.

Takzke Ha 3Kpane oTobpazkaorcs Tekyinue Hactpoiiku MPLS.

[ n:ico - By———— - 19:18

CTek MeToK

| Kon-po_meTok [
Metka 00000
L]

MPLS COS
TTL 128
MeTka ©QQOQ00
MPLS COS5 ©
TTL 128
Metka 00000
MPLS COS5 ©
TTL 128

Biwirin 1 2 3

Puc. 7.86. Mento «Crexk MeTOK>»

e Koui-Bo MeTOK — BbIGOD KoJmmuecTBa MeToK (0T 1 110 3), KoTopoe Oyer
JI00ABJICHO B II€PEIABACMBII ITAKET.

MeTka — 3HaUYeHHE METKU.

MPLS COS — kmacc obciryKuBaHus TaKeTa.

TTL — BpeMsa KU3HU TaKeTa ¢ METKOM.
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0 A:ico - B:——— - 19:18

MNpaBuna npuema

1
Metka 1 QQQO0
Metka 2 00000
MeTka 3 QQOO0

Brikn 1 2 3

Puc. 7.87. Menio «IIpasuia npuémas

e Ko0u1-BO MeTOK — BBIOOD KOJIMYECTBA METOK B IIPUHAMAEMBIX ITAKETAX.
e Metka 1, MeTka2, MeTka 3 — 3HaYeHHEe METKU.

7.17.2 BapuaHTbl HOAKJIIOYEHUS

pu3snYeckad cpeaa (kabenb)

nopt A(B)
nopt B(A) ]

nopt A(B)

Puc. 7.89. Tecruposanue nHa puzndeckoM yposHe (Bapuant 2)
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na4xka kaapos

IO

nopt A(B)

L]

Ethernet-cetb

A

Switchy l
router

S o ol o

i

KOHBepTe| IH ””” ] o
Murep;eﬁgos “ 4,,,:LL|J"5"“P

X - nakeT ¢ OWWBKOI B TeCTOBOW NOCIIeA0BATENILHOCTU

Puc. 7.90. TecrupoBanue Ha KaHaJIbLHOM/CeTeBOM ypoBHE (BapuaHt 1)

navka Kaapos

10 Ethernet-cetb
nopT AB) o switch/ |

router =
T e

LI

X - NaKeT ¢ OLWMGKOU B TeCTOBOM MOCNEA0BATESIbHOCTU

Puc. 7.91. Tecruposanue Ha KaHAJILHOM/CETEBOM YpOBHE (Bapuant 2)

nayka kaapos
IO

nopt A(B) M:‘C;g;gmp s (JLLIneﬁqa

L]

DX - nakert ¢ owmbKoi B TeCTOBOM NOCNEAOBATENLHOCTY

Puc. 7.92. Tecruposanue Ha KaHAJILHOM/CETEBOM YpOBHE (Bapuant 3)
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7.18

ITakeTHbIN JXKUTTEP

Baxkmoit 3amaqeit mpu Tectupoanuu Ethernet-cereit siBisieTcs onpemerte-
HEE TIaKeTHOro JpKkuTTepa. B coorBercrBun ¢ meromukoit REC 4689 [6], na-
KETHBIN JIZKATTEDP — 9TO abCOJIIOTHASI PA3HOCTD 3aJePKEK PACIPOCTPAHEHUsT
JIBYX [IOCJIe/IOBATE/IbHO IIPUHSTHIX [TAKETOB, IIPUHAJIEYKAIUX OIHOMY ITOTOKY
JAHHBIX. DTOT IapPaMeTP MCIIOIb3yeTCs [JIsi OIEHKH BO3MOYKHOCTH CETH IIEpe-
JaBaTh YyBCTBUTEJBbHBIA K 3a1ep:KKaM TpaduK, TaKoil, KaK BUIEO WA Pedb.
OyHKIMS aHAJIN38 AKETHOIO JIKUTTepa sABJISIeTCs omuueil .

Ej A:1000 — B:1000 GEN 12:09
MakeTHRA axUTTEp
OTudT
ET 00:00:06 RT 00;00:54

PKTs  9,438e+06
000Ps 7.725e+04  XOO0OPs ©.818
INOPs 9.381le+06 XINOPs 99,182

< 1lms ¥%PKIs 100,000
>= 1ms #PKTs 0.000

CrapT Tpafuik PacnpegeneHue Coxp, /3arp,

Puc. 7.93. Dkpan «Ilakernsrii joxkurrep. OTaér»

ET — Bpewms, nporresinee ¢ HAYAIa TECTA;

RT — Bpewms, ocraBIiieecst 10 OKOHUIAHUS TECTA,;

PKTs — o01miee KOIUIeCTBO MPUHATHIX MAKETOB;

OOOPs — K0IM9eCcTBO AKETOB, IIPUHATHIX HE B TOM IOPsIJIKE, B KOTO-
POM OHU OBLIU OTIIPABJIEHBI;

%000Ps — KoIMIECTBO NAKETOB, IPUHSATLIX HE B TOM IIOPSIIKE, B KO-
TOPOM OHU OBLIN TEepPeJIAHbI, B MPOIEHTaX OT ODOIIEro KOJIMYeCTBa MMPU-
HSTBHIX [AKETOB;

INOPs — ko/in4ecTBO IAKETOB, IPUHSITHIX B TOM K€ MOPsiJIKe, B KOTO-
POM OHU OBLIU OTIIPABJIEHBI;

%INOPSs — KOJUYECTBO IIAKETOB, IPUHATHIX B TOM K€ MOPSIJIKe, B KO-
TOPOM OHU OBLIA OTIPABJICHBI, B IIPOIEHTAX OT OOIIEro KOJMIeCTBa TPU-
HSTBHIX TAKETOB;

< ms %PKTs — kosimdecTBo n1akeTos (IIPOLEHT OT OBIIEro Yuc/a Ipu-
HATBIX AKETOB), JZKUTTEP KOTOPBIX ObLI MEHBIIE 3aJIaHHOTO IOPOra;
>= ms %PKTs — KoJuuecTBO NakeToB (IPOIEHT OT OOMIEro Yuc/ia
IPUHATHIX TAKETOB), JZKUTTEDP KOTOPDHIX ObLI GOJIbINE WU PABEH 38 1aH-
HOMY TIOPOT'Y;

Hactpoiiku — nepexosn B menio «Ilakermnrit mxxurTep. HacTpoitkms.

8B 6azosyio xonduryparmo me sxoaut. JlocTyHA IPH OMOIHATETLHOM 3aKa3€ OTITIHH.
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IMpu maxkarunu wa kaasunry F1 («Crapr») HauuHAETCS OUpEIEICHUE
JIZKHTTEpa TaKeTOB, IIOCTYIIAIOIUX Ha MOPT, BLIOPAHHDIA B MeHIO «IIakeTHbIit
mxurTep. Hacrpoiikns. [Tocse 3amycka n3ameperunit HACTPORKM JTAHHOTO MEHIO
CTAHOBATCA HEJOCTYIHBIME JIJIS PEAAKTHPOBAHES.

B ciyuae noakimodenus npubopa B COOTBETCTBAU CO CXEMaMHM, IIPEJCTAB-
senbiME Ha puc. [.97u puc. [[L.98] omHOBpeMEeHHO ¢ onpe/ie/IeHrneM TaKeTHOTO
JIZKUTTEpa HAYHETCS MeHepalus TeCTOBOro noToka (eM. pasmes [L19).

ITpu naxkaruu wa Kiuasumy F2  («I'paduk») ocymiecrsisgercs nepexom K
9KpaHy, CoAeprKaIeMy IpadUIecKoe IIPeICTABICHAE PACIPEICICHUS TaKeT-
HOT'O JIZKUTTEpA.

O A:100 - B:—- - 03:41

NareTw, 2 MakeTHuA AXMTTER
101, . . .

0.0 12,5 EE.8 FT.E B0 BE.E TE.0 5.5 100.0  inf
LwmTTEp. M3
PacnpeaencHue OruéT Cowp., £ 3arp.

Puc. 7.94. Dkpan «Ilakerubiit jprurreps> (rpaduk)

ITpu naxkaruu wa kiaasunty F3  («Pacupeje/ienues ) OCyIeCTBIISIETC Te-
pPexo K 9KpamHy, cojepzkaiieMy nHdOPMAIUIO O PACIPEIEIEHAN YKUTTEPA.

B A:1000 — B:1000 GEN 14 41
MakeTHHA axUTTEp
PacnpepneneHne
[xuTTep -MS NakeTw, %
[4 0,000, .. 0.125) 100,000
4 0.125,.,. 0,250) 0,000
4 0.250,.. 0.375) 0,000
( 0.370... 0.500) 0.000
4 0.500,,., 0,625) 0,000
4 0.625,.. 0.,750) 0,000
( 0.790... 0.875) 0.000
4 0.875... 1.000) 0,000
4 1,000, .. ) 0,000
CrapT Orugr pauk Coxp, /3arp,

Puc. 7.95. Dkpan «Ilakernsrit jukurrep. Pacupeneiennes

Ha skpane orobpazkaiorcs gBa CcTOJIONA: B MEPBOM IPUBEICHBI IPAHUIIBI
UHTEPBAJIOB, BO BTOPOM — KOJIMYECTBO HAKETOB (B IIPOLEHTAX ), JZKUTTEP KO-
TOPBIX IIOTAJI B OIPEe/IEHHbIN nHTepBajl. BepxHsis IpaHUIla UHTEPBAJIA, 3a-
naérest B Mernro «Ilakernsbrit mxurrep. Hactpoiikuy u obo3Havuena kak «Ilo-

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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por, Mc». IHTepBaI OT HyJis JI0 33JJaHHOTO MOPOTa JCJUTCH Ha OIPEIEICHHOE
YUCI0 TOABIHTEPBAJIOB; MO PEe3yJIbTaTaM TECTa I KaskKIOTO MOJBIHTEpBAIA
B IIPABOM CTOJIOIE 0TOGpasKaeTcst MPOIEHT MaKeTOB, JXKUTTEP KOTOPLIX HAXO-
JINTCSL B 9TUX TPEJeJIax.

ITpu naxkaruu na kiasunty F4  («Coxp./3arp.») NpOUCXOAUT LEPEXO/l B
MEHIO, B KOTOPOM BO3MOYKEH BBIBOJI MH(POPMAIIMU O COXPAHEHHBIX M3MEpPEHH-
ax (- F1 ), coxpaHeHue pe3yJbTaToB U napamerpos tectoB ( F2 ), a rakke

zarpyska ( F3 ) u ynasenue (- F4 ) COXpaHEHHBIX PE3YJILTATOB U APAMETPOB
u3MepeHuil.
IToapobHOEe OnmcaHue MPOIECCOB COXPAHEHUA W 3aIPY3KU JTAHHBIX — CM.

paszesn [L211

WD A:ico - Bi———— - 11:30

NakeTHoin gruTTEPR
HacTpohkm
A
Mopor.mc 100
NmrensHocTs  00:01:00

TecToBHA MNOTOK

Puc. 7.96. Memnrto «Ilakerunrit mxxurTep. Hacrpoiikms

e ITopt npuéma — BBIOOD 1OpPTA, HA KOTOPOM OYJIE€T IIPOUCKXOJIATH U3Me-
peHue JKUTTEpa;

ITopor, Mmc — oporoBoe 3HaUYEHUE JIZKUTTEPA;

JuTeIbHOCTh — BpeMsT U3MEPEHUs JKUTTEPA,;

TecToBBIlT TIOTOK — TIEPEXO B MEHIO « 1e€CTOBBIN TTOTOK».

Bepxym-ET. Pyxosodcmeo no aKkcnAyamauuy
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7.19 TecToBbIl ITOTOK

DyHKIMA FeHepali TECTOBOIO IIOTOKa MPUMEHACTCS TPH U3MEPCHUH T1a-
KeTHOTO JKuTTepa. CymecTByer BO3MOXKHOCTD I'€Hepalii TeCTOBOIO IOTOKA,
U U3MEpPEeHUsl ITaKeTHOrO JZKUTTEPa Ha 0aHOM 1nopty (cM. puc. [[O7), a Takxke
reHepalyy TeCTOBOrO IIOTOKA Ha OJIHOM IIOPTY U M3MEPEeHHN MaKeTHOTO JZKIT-
repa Ha apyrom (cMm. puc. [[98), upudém Hopr npuéMa MOXKET PACIIOJIAraThCs
Ha yIaJEHHOM mpubope, cM. puc. [.99

ITocyte BKIIOYEHUS T€HEPAIUE TECTOBOTO MOTOKA HACTPONKH MEHIO CTaHO-
BATCS HEJOCTYIIHBIMHA JIJIsI PEJIAKTHPOBAHMS.

reHepauus TeCcToBOro NOToka

opTAB) | ilnetig
onpeperieHne AXUTTepa
Puc. 7.97. Usmepenne mxurrepa. Cxema 1
reHepauus TeCTOBOro NOTOKA
opT B(A) —
ilnenop

opT ARy~

onpefeneHue 4XuTTepa

Puc. 7.98. Usmepenne mxurrepa. Cxema 2

reHepaLus TeCTOBOrO NOTOKA
i
|
\l
nopt A(B) nopt A(B)

onpejeneHue axuTrepa

Puc. 7.99. Usmepenne mxurrepa. Cxema 3

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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|| A:1000 - Bi——— - 02:02

TecToBRHA MOTOK

Buikn
MopT nepepaun A
MamTensHocTe  O0:01:00

Harpyszka (L2) 100 %
Pasmep kagpa [locToAaHHBA
Kagp 64
3aronoBok
ET —t—:1— RT ——i—i=

BEwrcn Ern

Puc. 7.100. Menro «TecToBblIil IOTOK»

OTnpaBka — BK/IIOUEHUE/ BBIKJIIOYCHUE MEHEPAIU TECTOBOIO TIOTOKA;
IlopT mepemadu — BBHIOOP TOPTA, ¢ KOTOPOTO OYIET MPOUCXOINTD Te-
Hepannsa Tpapuka;

e JIIMTEJIbHOCTD — BpeMs, B T€ICHHE KOTOPOro OyJeT MPOUCXOAUTD Ie-
Hepanus Tpadpuka;

e Harpyska (L2) — snauenne undopmanumonroii (L2) ckopocru B 1po-
uenrax (- F1 ), B k6ur/c (' F2 ) wiau B M6ur/c ( F3 );

e Pasmep kajzpa:

— ecyu BeiOpano «CiryuaiiHblii», TO pa3Mep Kajpa Oy1er H3MeHATbCsI
[0 PABHOMEDHOMY 3aKOHY B 3aJIQHHBIX Mpejesax (IyHKTbI MEHIO
«Mumn. kajgp», «Makc. kKaap» );

— eciu BoeIOpano «IlocTosHHBINY, TO AJII TECTUPOBAHUSA OYIYT WC-
[TOJIb30BATHCH KaJPhI, PA3MeEP KOTOPBIX 33/a€TCA B IIyHKTE MEHIO
«Kamp».

Kazap — pasmep kazpa (060e 3aadenue B npeaenax ot 64 10 9600 Gaiir);
3aroJI0BOK — IIepexo/l B MEHIO «3ar0JI0BOK» ;

ET — Bpewms, mporreinee ¢ Hadaa reHepannn Tpaduka;

RT — Bpewms, ocTaBiieecs /10 3aBepINeHUsT TeHepann Tpapuka.

7.19.1 TecroBsiii notok. Hacrpoiika MPLS

Crek MeTOK JijIsi TecTUpOBaHUs 3amaércs B MeHIO «(CrTek MeTok»: M3-
Mmepenus, = «TecToBblil MOTOK» = «3arojioBok» = «JlomojHuTEIbHO> =

«MPLS».

Bepxym-ET. Pyxosodcmeo no aKkcnAyamauuy
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D A:ioo - Bi———— - 19:54

Ctek meTOK

|__Kon-Bo_metox [
MeTka 10000
MPLS COS5 ©
TTL 128
Metka 00000
MPLS COS5 ©
TTL 128
MeTka ©QQOQ00
MPLS COS5 ©
TTL 128

Brikn 1 2 3

Puc. 7.101. Mento «Crexk MeTOK»

e Kou-Bo MmeTOK — BBIGOD KoJmuecTBa MeTok (0T 1 110 3), KoTopoe 6yier
J100aBJIEHO B IIEPEIABAEMBII ITAKET.

MeTka — 3HavYEHHE METKH.

MPLS COS — kJjiacc 00C/Iy?KUBaHUsI TAKETA.

e TTL — Bpems KU3HU TAKeTa C METKOI.

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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7.20 Crarucruka

,H.HH TIEPEKJIIOICHUA ME2KJ1y dKpaHaMU I/ICHOJII)SyfITe KJIaBUIIIN @/@

uim F2 / F3
ITpu naxkaruu wa kiaasuity ~F1 («C6poc») npoucxomur c6poc CTaTucTu-

KH.
Bo Bcex IKpaHaX, KpOMe 3KpaHa <<(jTaTI/ICTI/IKa>>7 IIpU HazKaTUU Ha KJIaBH-

nry < F4  npoussogurca Beibop nopra (A, B).

7.20.1 CsBoaHas cTaTHUCTUKA IO ABYM IOpTaM

1] A:100 - B:—— - 03 02
Cratnctuka

MopT A MopT B
Rx kappwh 20 28541892
Tx kappw 29968424 22
Rx GairTe 2592 1826681766
Tx GanT 1917980744 1408
Rx Kéur/c ] L]

Chpoc < >

Puc. 7.102. Dkpan «Crarucruka»

Rx Kazmpbl — KOJIMYIECTBO MIPUHSITHIX KaPOB.

Tx KaJApbl — KOJUYIECTBO MMEPEJIAHHBIX KaPOB.

Rx 6aiiThl — 9uc/o NpUHATHIX OANRTOB.

Tx 6aliThbl — YNCIO MEPEIAHHBIX OANTOB.

Rx K6wur/c — undopmaius o Tekyiieil Harpyske Ha IPUEMHOI dacTu
opTa.

Bepxym-ET. Pyxosodcmeo no aKkcnAyamauuy
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7.20.2 CrarucTuKa mo TUIIaM KaJpOB

WD A:ioo - Bi———— - 11 32
CratmcTmka no Tunam kagpos (A)
™M RBx T
Broadcast 288 18
Multicast O Q
Unicast 2578 1417864479
Pause o Q
Copoc < B ]

Puc. 7.103. Dxpan «Crarucruka 1mo TUIamMm KaJpoB»

Broadcast — kaJpbl ¢ IIIPOKOBEIATEILHON aIpecaliueii.
Multicast — kaapsI ¢ TpyIIoBoOil ajpecariyeii.

Unicast — xaapbl ¢ equHITIHON aIpecarineit.

Pause — kajipbr maysbl.

Rx — 9mco npuHATHIX KaIpoB.

TX — 49uC/I0 IepeIaHHbIX KaJIPOB.

7.20.3 Craructuka 1o pa3mepam KaJapoB

W n:ico - By———— - 11 33
CtaT. no paaMepaMm kagpoe (A)
pasmep Rx Tx
< 64 o Q
64 1377 1307113894
65,.127 12% 22
128, .255 38 78080423
256,,511 27 22254063
512..1023 3 7231975
1024,.1518 o 3051007
> 1518 o] 133226
Copoc < i B

Puc. 7.104. 9kpan «CraTuctuka 1o pasMepaMm KaJIpoBs

e pasmep — pasMmep Kajpa (B Haiitax).
e RX — 9mC/I0 NPUHATHIX KaIPOB.
e Tx — yncJio nepeJaHHbIX KaJIPOB.

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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7.20.4 CrarucTuKa Mo ypOBHSIM

_m

Az100 -

3

CratncTuka

ypoB. RBx
2

3028
1493

no yposHsm (A}
Tx

1417864721

1417864337

Copoc < ¥ B

Puc. 7.105. 9kpan «CraTucTUKa 10 yPOBHSIM»

e ypoB. 2 — KoyuuecTBO npuaaThx (Rx) u nepegannbix (Tx) kagpos na
KAHAJLHOM yPOBHE.

e ypoB. 3 — koumnuecrBo npudaTeix (Rx) u nepegannbix (Tx) kagpos na
CEeTEeBOM yPOBHE.

7.20.5 CrarucTuka: onmbKMN KaJapoB

WD A:ioo - Bi———— - 11:34

CratucTuka: owmGkm kagpos {(A)
Rx
CRC o]
Runt ]
Jabber L]

Copoc < ¥ B

Puc. 7.106. 9kpan «CraTucTuka: OMUOKKN KaIpOB»

¢ CRC — KOJIMYeCTBO NPUHSTBHIX KaJIPOB, UMEIOIIUX OIHOOUHYIO KOH-
TPOJIBHYIO CYyMMY.

e Runt — xonmyecTBO NPUHATHIX MAKETOB JAHHBIX JJIUHON MeHee 64 H6aiiT
C IPaBUJIBHOU KOHTPOJILHOU CyMMOIA.

e Jabber — KoOIMTECTBO MPUHATHIX MAKETOB JAHHDLIX pasMepoM boJree
1518 GaiiT, IMEIOIIUX HEIPABUIHHYIO KOHTPOJBHYIO CYMMY.

Bepxym-ET. Pyxosodcmeo no aKkcnaAyamauuy
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7.21 CoxpaHEHHBIE JaHHbIE

Memnro «Pe3yabTaTbly CIyKAT JJIsT TPOCMOTPa NHMOPMAINN O COXPAHEH-
HbIX u3Mepenusx (- F1 ), /s coxpaHeHus pe3yJbTaToB (B TOM YUCJIE U CTa-
TUCTHKH) U HapaMeTpoB TectoB (- F2 ), a Takxke i 3arpysku (- F3 ) wmwim

yaasenusi (- F4 ) COXpaHEHHBIX PE3YJIbTATOB U APAMETPOB U3MEPEHUIl.

ITpumevanue: naszsanue mecma 0mobPAANCAEMCA 6 3420A08KE
mento «Pesyavmamors. Hanpumep, npu coxpanenuu,/3a2pyske/yoarenuu
DPE3YALINAMOE MECTNA «DTO-3ANPOC» 6 3420408KE MEHIO 0MOOPa-
orcaemes nadnuco «Pesyavmamol (Dxo-sanpoc)s.

[ A:100 - B:—— - 13 35
Peaynetate (3xo-zanpoc)
WMa 3anmcu Bpema coxpaHeHWs
[l ip ——i——i———— ——i——1——
2 trace 16—-10-2009 14:00:25
3 -1 ——i——i——
4 cable et et et St
5 rfc 16—-10-2009 14:00:49
6 ms 16—-10-2009 14:00:51
7 test 16—-10-2009 15:25:54
8 pd 16—-10-2009 14:00:55
9
19
WMHoprawma CopaHUTE BarpysHTE Ypanre

Puc. 7.107. Mento «PegynbraTnr»

st mpocmoTpa moapobHOit nHMOPMAIUK O 3allUCh HAXKMUTE Ha, KJIaBU-
nry F1

W A:100 - B:——— - 15:26

Whgopmaumsa o sarmck

Ve sammout  test
Bpema coxpaenuat  16-10-2003 15325154

Haqano Kaorew

RFC-2544  16-10-2003 14:03:35 16-10-2003 14:13:25
[BERT 16-10-2003 14314124 16-10-2003 14315:50
() 16-10-2003 14:16:06 16-10-2003 14:17:10
CTR 16-10-2009 14317137 16-10-2003 14317150
TecT kafenalB-10-2009 14301323 16-10-2003 14301133

Puc. 7.108. Mento «Uudopmarins o 3amucus

J st coxpaHeHus! JJaHHBIX:

L J BbI6€pI/ITe HOMED, 110 KOTOPBIM XOTUTE COXPAaHUTb U3MEPEHU I,

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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® HaXKMHUTE @,

® BBEIUTE MM 3aIIUCH;

® HaXKMUTe @;

e naxxmure F2 («Coxpanurb»).

,H.HH 3arpy3kKun COXpaHéHHbIX pe3yIbTaTOB I/I3M€peHI/II7I u ITapaMeTpoB Te-
CTOB:

e BbIOEpUTE HOMED BAIINCH;

o maxkmure F3  («3arpysurb»).
JlJist yjasieHust COXpaHEHHBIX Pe3yJIbTATOB U3MEpPEeHHUIt:

e BBIGEpUTE HOMED 3AIMCH, KOTOPYIO XOTUTE YIAJHUTh;
o HaxkmurTe F4  («Ymaaurb»).

e naxkmure F3  («/lay).

Bepxym-ET. Pyxosodcmeo no aKkcnaAyamauuy
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7.22 TIlapamerpsl ceTu

3 A:100 - B:———— - 02 40

NapameTpe ceTn

A
DHCFP  Bkn
IP appec 192.168.222.179
Macka nogcetTH 255,255,.2055.0
linwz  192.168.222,.100
DNS 192,168,222,100

MPLS Bkn

A E LAN

Puc. 7.109. Mento «ITapamerpn ceTm»

e ITopT — BoIGOP HOpTa (A, B wim LAN) s HacTpoiiku.
e DHCP — upu Briatouenun sroit dyuknuu [P-anpec mopra, Macka moj-

cern, IP-ajpec nutoza u [P-ajgpec y3ia, koropstit cojgepxut 6azy DNS,
OymyT npemocrasiierbl Tecrepy cepsepom DHCP aBromarnvecku;

o IP-anpec — IP-aapec nopra;
e Macka mojceTu — onpejenser, Kakas dactb [P-ajpeca, ykazanuoro

B IPEJIBLIYIIEM IIYHKTE, OTHOCUTCS K aJIpeCy CeTH, a Kakasd — K aJIpecy
y3J1a B CETH.

e IIlmro3 — IP-axpec mumioza.
e DNS — IP-azpec y3mna cetu, KOTOPBIi cofepKuT 6a3y gaHuabix DNS.
e MPLS — BKJIOUeHVE/BBIKJIOUEHNE BO3MOXKHOCTH OTIIPABKU [AKETOB

¢ merkamu ig oproB A u B (s nopra LAN MPLS ne nomnepzxu-
Baercs). I[Ipu Boibope 3uavenus «Boikiy nynkr menio «MPLS» (Menio
«ITapamerpsl unTepdEiicOB» ) CTAHOBUTCS HEJAOCTYIIHBIM IS PEIAKTHU-
pOBaHUSI.

ITpumewarue: IP-adpec wnrosa u IP-adpec ysaa cemu, komo-
puitd codeporcum 6a3y dannovir DNS, zadaromes nezasucumo 0as
Kaotcdo20 nopma.

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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7.23 Ilapamerpsl nuHTEepdeiicoB

3 A:100 - B:———— - 23 50

NapameTpw vHTeppencoB

[ Mopt &

CocTtoaHme Bkn

CrkopocTe ABTOMaTHYECKM
AeTocorn. Bkn
MAC agpec ©00:21:CE:08:06:0A0

YLAN
MPLS

A E LAN

Puc. 7.110. Menio «Ilapamerpsr uarepdeiicos»

ITopTt — BBIOOP MOpPTA JIJIsi HACTPOIKY.
CocrosiHue — BBIK/IIOYCHNE /BKJIIOYEHHE TIOPTA (BBIK/IIOYEHUE HEUC-
[I0JIb3yEMOI'0 1IOPTa, [O3BOJIsIeT SKOHOMUTD 3apsij barapen).

e CKOpOCTh — BBIOOP CKOPOCTHU TEpeadn JaHHBIX. Kcan BLIOpaHo 3Ha-
qeHre « ABTOMATUYECKU» , TO IIPOUCXO/INT ABTOMATUIECKOE OIIpeIeIe-
Hue cKopocTu nepegaqn (Oyger BoIOpano Jioboe u3 3uadenuii 10,/100/1000
Mo6ur/c). Ilpu sTOM 3HAYEHUE MYyHKTa «ABTOCOIJI.» ABTOMATUYECKU
U3MeHseTCd Ha « BKJII» ¥ CTAHOBUTCS HEJOCTYITHBIM JIJIsI PEJIAKTHPOBA-
HUS.

e ABTOCOIJI. — BKJIIOUYEHHE pekuMa «auto-negotiation» (aBrocorsacosa-
HUE), IPU KOTOPOM [IPOUCXOUT aBTOMATUIECKOE OIIPEIEJICHIE CKOPOCTH
U peKMMa coe/InHeHns. B 9ToM cirydae Hy?KHO BBIOPATD YKEJIaeMyTI0 CKO-
pocTh coenuHenns (Um BbIOpaTh « ABTOMATHYECKH » , €CJIA BO3MOYKHA
nmobast ckopocrs 10/100/1000 M6uT/c) n yCTaHOBUTH 3HAYEHUE IIyHKTA
MeHo «ABTOCOII.» B cocTosiine « BKJT».

Coeurennue 6y1eT yCTAHOBJIEHO TOJIBKO B TOM CJIy4ae, €CJIU HA TPOTHBO-
[TOJIOZKHOM KOHIIE COEJIMHEHUsI TAKYKE UCIIOJIB3YETCsI aBTOCOIIACOBAHUE,
U KaK MUHUMYM OJIUH IIPEITOYNTAEMbI PEXKUM COBITAIAET.

e MAC aapec — MAC-aupec nopra (A, B uiu LAN), napamerpsr Ko-
TOPOTO HACTPAMBAIOTCS [);

e VLAN - nepexoq B mero « VLAN» (cm. puc. [[T3);

MPLS — nepexoy B merto «MPLS. Uurepdeiic A» («MPLS. Uurep-
deiic B»).

ITpumeuarue: 8 cayuae ucnosvzosanus SEFP-modyaeti ckopocmy

YTpu naskarnn na knasumy — F1 - (3asojckoii) B kadectse MAC-ajpeca MOJCTABIACTCH 3a-
Bozickoit MAC-azpec npubopa, ykasaHublii B MeHo «HpopMarms».

Bepxym-ET. Pyxosodcmeo no aKkcnaAyamauuy
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nepedauu dannulx 6cezda yemanasausaemcs pasnot 1 I'6/c.

MPLS. WHTepgpenc A

Mprem

Agpec LSR: 100,100,100,100

Metka COS S TIL
Crex Ha nepedaqys 40000 O 1 128
NogceTe: 20,20,20,20/255, 255, 255,0

MeTku Ha npuem; | 20000
MpuHumaTe HULL: Beka

Puc. 7.111. Menio «MPLS. Nuarepdeiic A»

e Ilepenaga — nepexoj B Menio «Ilepeatay;
e IIpuém — mepexon B menio «IIpasmira mpuémas.

Takke Ha sKpane orobparkarrcs: napamerpbl MPLS, 3a/1anHbie B MeHIO
«IIpuémsy un «Ilepemagas.

7 n:ico - By———— - 2355

MNepepaqa
ATl 192,.168.1.1

MNpaeuwno Bkn
IP nogcetw 192,168.1.0
Macka nogcetTH 255,255,.2055.0
Ctek meTOK

Puc. 7.112. Mento «Ilepenaaas

e Anpec LSR — IP-anpec nnrepdeiica MapriipyTu3aTopa, OCyIecTBIIsg-
IOIEro KOMMYTAITUIO 110 METKaM, K KOTOPOMY ITOIKJIIOYEeH PUdOp.

e IIpaBuiio — BKJIIOUEHUE/BLIK/IIOYEHUE TIPABUJIA HA OTIPABKY HAKETOB
B II0JICETh, MapaMeTPhl KOTOPOIl 33 /1al0TCsI HUKE.

e IP momaceru — IP-ajpec nojicern.
Macka mojceTu — MacKa I0JICETH.
Crek MeTOK — 1epexos B MeHio «CTek MeToK».

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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R  A:100 - B:—— - 23:57

Ctek meTOK

HYucno metorx [

MeTka 10000
MPLS COS5 ©
TTL 128
MeTtka 20000
MPLS COS5 ©
TTL 128
MeTka 30000
MPLS COS5 ©
TTL 128

Brikn 1 2 3

Puc. 7.113. Mento «Crek MeTOK»

e Kou-Bo MmeTOK — BBIGOD KoJmuecTBa MeTok (0T 1 110 3), KoTopoe 6yier
J100aBJIEHO B IIEPEIABAEMBII ITAKET.

MeTka — 3HavYEHHE METKH.

MPLS COS — kJjiacc 00C/Iy?KUBaHUsI TAKETA.

e TTL — Bpems KU3HU TAKeTa C METKOI.

N A:100 - By——— - 12 19

MNpaBuna npuema

Kon-Bo metok WSS
L]

MeTka 1
Metka 2 0O
Metka 3 ©

Brikn 1 2 3

Puc. 7.114. Memnto «IIpauma nmpuémas

o Ko0/-BO MeTOK — BBIOOD KOJIMYECTBA METOK B TPUHUMAEMBIX TTAKETAX.
e Metka 1, Metka 2, MeTka 3 — 3HaueHue METKH.

Beprym-ET. Pyxosodcmeo no akcnayamauu
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7.24 Hacrpoiiku npubdopa

7.24.1 Hactpoiika aucnies

HE  A:1000 LAT B:1000 LAT  00:01

lucnnea m np.

=

Aprocte wHauk, Wl 14

Nopceetka [l 18
eeTHOCTEL

o 20
28

3eyk knaBmuw Bukn

HMHEN

LCD aBToBwKn Bokn
ABTOBRKAWYeHMe Bukn

Puc. 7.115. Mento «/ucmeit u mp.»

ApkocTb UHAUK. — U3MEHEHHUE sIDKOCTH CBETOUOIOB.

ApkocTb — u3MeHeHMe sIPKOCTH II0JICBETKU SKPAHA.

IIBeTHOCTH — M3MEHEHUE IBETHOCTU M300PAKEHUS.
KouTrpacTtHOCTh — U3MeHEHNE KOHTPACTHOCTH M300pasKeHMUsI.

3BYK KJIABUII — BKJIIOYEHUE /BLIKJIIOUCHUE 3BYKA HAYKATHU KJIABUIIL.

LCD aBTOBBIKJI. — B I10Jle MOYXKHO 33J[aBaTh CJIEIYIONINE 3HAUECHISI
aBTOMATUYIECKOI'O BBIKJIIOUeHUsT ojcBeTKH: Boiki, 20 ¢, 40 ¢, 60 c; mjs
yBeJIMYeHUsI BpEMEHU aBTOHOMHON paboThl BEIOEPUTE MUHUMAJIHLHOE 3HA~
qeHue.

e ABTOBBIKJIIOYEHNE — B I10JI€ MOXKHO 33/[aBATDh CJIe/IYIONNe SHAYCHUS
aBTOMATUYIECKOTO BBIKJIIOUeHUS rpubopa: Boiki, 1, 5, 10 MumyT.

7.24.2 OcHOBHbBIE HACTPOIKM

WM A:100 - Bi——— - 09:22

OCHOBHEIE HACTPOMKKM

RUS

flata 03-11-2009
Bpema 08:22:41

flor Bkn

ENG RS

Puc. 7.116. Mento «OcHOBHBIE HACTPOMKM>
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SI3BIK — cMeHa a3bIKa mHTepdeiica.

data — BBOM 11 BBIOOP TEKYIEH TaTDI.

Bpemst — BBOJ, nin BBIOOD TEKYIIETO BPEMEHH.

JIor — BKJIIOUEHHUE/ OTKJIIOUEHNE CUCTEMbI IIPOTOKOIMPOBAHUA COOBITHUIH

(em. pasznes [720)).

7.24.3 Wnadopmaiiusa

M A:100 - B:——— - 11 07

HHpopmMaumn

MCU

SYS FPGA
EXP FPGA
BOOT
FILES

v.,0,.2,.48-5
1,11
6.11-7

L2/ Fd90dE

HHW

S5/N

MAC A 00:21:CE:08:09:31

HMAC B 00:21:Cl 8:09:32

MAC LAN ©00:21:CE:08:09:33
" MeTtpoTtek

Wrdopmawma Bpema

Puc. 7.117. Dkpan «Nudopmanus»

MCU — Bepcust nporpammbr MCU;

SYS FPGA — Bepcust mukpokoga system FPGA;
EXP FPGA — Bepcust mukpokoja expansion FPGA;
BOOT — Bepcus 3arpy3vnka;

FILES — Bepcusa ¢aitoBoit cuctemsbr;

HW — ammaparnas Bepcus;

S/N — cepuiinbiii HOMEP;

MAC A — MAC azpec nopra A;

MAC B — MAC ajpec nopra B;

MAC LAN — MAC ajpec nmopra LAN.

ITpu maxkaruu Ha Kiasuiry F2 («Bpewmsi») ocyinecTBisieTcs epexoj] K
sKkpaHy «Bpemsi paboThI».

Bepxym-ET. Pyxosodcmeo no aKkcnAyamauuy
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WD A:ico - Bi———— - 11 59

Bpemna paGoTh

Teryyee 01:34:33
MNpeppayyee 03:07:35

WMHoprawma Bpeta

Puc. 7.118. 9kpan «Bpemsi paborsi»

e Tekyree — Bpems paboOThI TPUOOPA OT MOCIEIHEr0 BKIIOUEHNS 10 Ha-
CTOSIIEr0 MOMEHTA.

e IIpenspiayiee — BpeMst pabOTHI TPUOOPA OT MPEIBIIYINETO BKIIOICHUS
JIO TIPEJIBIIYINEro BhIKTFOUEHMSI.

7.24.4 Wudopmanus o SFP

0 n:100 - B:——— —  14:40

Whgopmauun o SFP-mogyne (A)

MNponaeegutens FINISAR CORP,
Mogens FCLF-8521-3
Pexnm  1000BASE-T

A B

Puc. 7.119. Okpan «Uudopmanust o SEFP-moytes

Ha skpane orobpazkaercst nHGOPMAITHST O TPOM3BOSUTEE, MOJIETH U MO/~
JIEPXKUBAEMOM peyKUMe Tepegadn Janabix SEP-momysist. Beibop opra mpons-
BOJIUTCsI TIDM HAsKaTUM Ha Kiaasuimm  F1 (mopr A) u  F2 (nopr B).

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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7.24.5 AXKKyMyJadaTop

N A:1000 - B:1000 — 03:01

AKKYMYnATop

Temnepatypa 60 °C
Hanpsxenmne 59490 MB
Tok B3 mA
EMkocTe 2205/220% mMAu
Bpema sapapa 9216 c

Puc. 7.120. 9kpan «AKKyMy/IsiTOp>

Ha skpane oroGpazkaercst ”HGOPMAIHsL O COCTOSHIN aKKYMYJISTODA: TeM-
neparypa (°C), manpsikenue (MB), Tok (MA), Tekyias/MakcuMasbHAs M-
KOCTh (MAY), Bpems 3apsi/ia — BPEMsl, IPOIIEIIee OT HAYANA 3apAIa aKKy-

MyssiTopa (c).

7.24.6 VYmupaBJjieHUE ONMIUIMU

Onnusivu siByisirorest pyamnuu rnpubopa BepkyT-ET, nocrynsbie ipu j10-
MMOJIHUTEJILHOM 3akase. [y akTuBanuu omiuii K04, CreHepUPOBAHHBIN JIJIst
YKa3aHHOIO CEPUITHOr0 HOMEepa Ipudopa, He0OXOINMO BBECTU HEIIOCPEICTBEH-
HO B ipubope B MeHio «ONIuny Uik ¢ NCHOJb30BAHUEM KOMAHJIBI YIAJTEHHOIO
ynpasjenus ats (cum. npuioxkenue [C)).

Tabauna 7.8. Onmun

Ormus Omnucanue
Huarnocruka cereii TCP/IP (Mapripyrusanus, J0CTyIIHOCT
ETIP
y3708B, DNS)
ETWEB Tecruposanue HTTP-coeaunenuii (Tpebyer onmuu ETIP)
ETJT zmepenne makeTHOrO JXKUTTEPA
ETRC VYnanéunoe yupasienne npudopom 1o nporokosy TELNET u
qepes WWW-unrepdeiic
ETMM T'eneparus ciaoxxaOrO Tpadnka
ETMPLS Homumepxka MPLS
ETAT AcuMMerpudHOe TECTUPOBAHUE
ET2P Ilognep:xka IByX mepesaTInKkoB

Bepxym-ET. Pyxosodcmeo no aKkcnaAyamauuy
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7.25 IIpoduan

B mputope BepkyT-ET MoxkHO co3maBaTh mpodum HACTPOEK.

M A:1000 - B:——— - 13:50

Mpogum
WMa npogpunna  BpeMa coxpaHeHus
BEl profile-1  13-04-2010 12:01:16

CUHNE AWK

=

CopaHUTE BarpysHTE Ypanre

Puc. 7.121. Memnio «IIpoduan»

IIpocduib HACTPOEK BKIOYAET B CEO:

® HACTPONKHU TOIOJIOIUil, 3ar0JIOBKOB M Pa3MePOB KaJpOB I TECTOB
RFC 2544, BERT, makeTHbIil JKUTTEp, CJIOXKHBIIA TpaduUK, T€CTOBBII
[IOTOK, & TAKXKe UHIUBUJYaJIbHbIE HACTPONKY JJIsi KaXKJI0OI'0 U3 ITUX Te-
CTOB.

® HACTPONKN CETEBLIX MHTEPQEIHCOB.

e nacrpoiiku [P-yrummr: sxo-3anpoc, maprpyr, TCP-kauent.

s cozmamms mpoduis HACTPOEK HEOOXOIMMO BBITIOJTHATD YKeJTaeMble Ha-
crpoiiku, nepeiitu B Menio «IIpodunmu» u nazkars nHa knasunry F2 («Coxpa-
HUTDH» ).

Komanmer yaaaéumnoro ymnpasjieHus it pabOThl ¢ TPOMUIAMA HACTPOEK
OTMCAHBI B IPUIOKEHUT

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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7.26 IIporokosmmpoBaHHE COOBITUIM

CucreMa TPOTOKOJMPOBAHUST CODBITHIT 0O6ECTIEYnBaET BBIBOJL, COODIIEHUIT O
npousoIie X coobTuax B Meaio « bepkyr-ET. Hacrpoiikuy» = «Jlor»,
a TaK»Ke B KOHCOJIbHBIN TepMUHAJI IIPH MTOJIKJIF0YeHnn K ipubopy depe3 USB-
uHTepdeiic u upu yaaaéaHoM yupasjenun 1o nporokosy TELNET.

K mporoxkomupyeMbiM COOBITUAM OTHOCATCST:

3AILyCK /IPEPHIBAHKIE TECTA;

BKJIIOYeHue/ Boikiouenue pexxkuma, «lieiid»;
U3MEHEHUE COCTOSTHUSI COeIMHEHNST;

HCIOJIb30BaHUE TPUOOPA JJIsd YAAJEHHOTO TECTUPOBAHUSI;
BKJIIOYEHNE / BBIKJIIOUeHUE 11pubopa;

HUBKUI 3apsij barapen.

B ciaydae BOBHUKHOBEHHSI OJHOIO W3 IIEPEYUC/IEHHBIX BBIIIE COOBITUI B
KOHCOJIbHBII TepMuHa/I/MeHio «JIors OyJer BbIBEJIEHO COODIIEHNE BUIA:

<maTa> <BpeM${> <O'I‘HpaBI/I'I‘eJII:> <coobumenue>

Hanpuwmep, npu Briaouenun pexxkuma «IILeiip» 2-ro yposHst Ha nopry B
B KOHCOJIbHBIIl T€PMUHAJ OYIEeT BBIBEIEHO COOOIIEHIE:

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

| OaTa BpeMAa OTHOPABHTENE COOGH.[EHHE

Puc. 7.122. Coobienue o Briodenun pexxkuma «I1lmeiid»

[To ymosraanuio BbIBOJ coobienuit yepe3 USB-unrepdeiic u o mpoToko-
sy TELNET orkimouén. BeiBos coobmenuii MOXKHO BKJIIOYUTD / OTKJIIOUUTD €
[TOMOIIIBIO KOMAH/IbI YIAJIEHHOTO yIIpaBieHus: 1log on/off.

Bepxym-ET. Pyxosodcmeo no aKkcnAyamauuy
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1] A:100 - B:——— - 11:24

flor

2009-11-29 1102112 BERcut-ET: power on
2009-11-29 11302133 Port A link up
2003-11-29 11311138 Port At link down
2003-11-29 1123147 Port A: lirk up

OUMCTHTE PezyneTaTh

Puc. 7.123. Menrwo «Jlor»

Kanasuma = F1 («OuucruTby ) CiyzKuUT JJIsd OUUCTKU COIePKUMOro 6yde-

pa. Ilpu maxkaruu na kiasunty F4  («Pesysbrarsi») ocyniecTBisercs Ie-
pexos B MeHI0 «Pe3ysbrarsly [1J1si COXpaHeHus COODIIEeHnit O MPOU3OIIE IIINX
cobbITusix. CoOOIeHNsT TaKYKe COXPAHSIIOTCsI IIPU COXPAHEHUHN Pe3yJIbTaATOB U
HACTPOEK 4100020 TECTA.

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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8. VYIAJEHHOE YIIPABJIEHUE

ITpubop Bepkyt-ET mpemocrapisier BOSMOXKHOCTH CBSI3U C MEPCOHAIb-
ubiM komibiorepoM (IIK) wepes unrepdeiic USB 1.1/2.0 uiau nopr LAN.

Hna nopximouennsi npubopa k [TK depes USB-unrepdeiic Heobx0muMo
[peBapUTENbHO YCTaHOBUTD Apaitep Virtual COM Port.

Brumanue! Yemanoexa dpatieepa neobroduma das Kop-
pexmnot uHuYuasudauuy npubopa 8 Bawet cucmeme.

Daitsiel IpaitBepoB i PA3JINIHBIX OMEPAIMOHHBIX CHCTEM W YKA3AHUS 110
X yCTaHOBKe pejicTasyennl Ha caiite kommanun «FTDI Chips»:
(http://www.ftdichip.com/Drivers/VCP.htm).

8.1 VYmnpaBjieHWe B pexXnMe TEPpMHUHAJIA

BzammogeiictBue ¢ mpubopom MOKET 00ECIIeTNBATHCT KaK CTAHIAPTHHIMA
cpencrsamu OC Windows 95/98 /XP /2000,/2003 — nporpammoit HyperTerminal,
TaK U TEPMUHAJIBHBIMU IIPOTPAMMAMI CTOPOHHUX TPOU3BOIUTEIEH.

st 0GHOBJIEHHST MEKPOKO/Ia TepMUHAJIbHAST IPOIPaMMa J0JIKHa, obectie-
quBaTh GyHKIMUN nepegadu GaitsioB mo npoTokoay X-modem.

8.1.1 HacTpoiika nmapaMeTpoB NOAKJIIOYEHUS

1. ¥Y6emurecn, gro nuranue npubOpa BKIIOYEHO.

2. Hopxnrounre ananuzarop BepkyT-ET k USB-nopry kommbooTepa c
[TOMOIIBIO KabeJIst, BXOJISIIETO B KOMILJIEKT IIOCTABKU.

3. B caydae mcnosb3oBanus nporpammbl HyperTerminal, Bxomdamieil B
crangaprayio nocrasky OC Windows, BbITOJIHUTE CJIe/IyTOIIee.

o Cozpaiite HoBoe nogxmodenue (Menio «Daitn» = «Hosoe moako-
qeHue» ).
o 3ajaiiTe MM IOKIIOYCHUS.

Bepxym-ET. Pyxosodcmeo no akcnaAyamauuy
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OnMcaHHe NoaKAKME HHA

% Hosoe noak nioyeHme

BEaauTe HaseaHue NOAKMONEHUA W BBISEOMTE 1717 HEMD SHAU0K;

Hazeanue:
[BERCutET |

ER
>

SHauok:

&le

Puc. 8.1. Beibop numenu coepuHeHUst

e Ompenenure, kKakum COM-1iopToM B crCTeMe sIBJISIETCsT TTOKJIO-
vennblit BepkyT-ET, 00paTuBmmch K CTaHIAPTHOMY MTPUIOKE-
uuio «/lucnerdep yerpoiicrs» («Moit komubiorep» = «CpoiicTBay
= «O6opynoBanue» = «Jlucrnerdep ycrpoiicTs ).

% [IHcneTue p YCTPOHCTE
KoHcone  JeficTere  BMaA  Cnpaeka

m g 2 A

< ASUS Cther Devices
+ . D¥D m CO-ROM arckoscael
IDE ATAJATAPT KOHTpOANEPEI
% EnagnaaanTepsl
S Anckosoa rrbiix anckos
Z JIMCKOBEIE YCTPOACTES
= @ Apyrue yoTpoficTea
&3 PCI Device
@, SevroBtis, BHASD H HTPOSEIS YCTRORCTES
2 Knaenatypol
4 Konnetatep
% HKoHTpOANEpES rHEIH: SHCKOE

¥
e
+
¥

KOHTpONNEpE! ¥HMEEPCANEHOI NOCNEADBATENEHOA WHE! USE
R MoHHTOPB!
1) MbIM H HHBIE YKE3LBEHWAHE YETROACTES
=& MopTei (COM MLPT)
¥ USE Serial Pork (COM4)
MocneaoBaTensHelR nopT {COM1)
+ ﬂ Mpoueccopel
+ E8 CeTesbie Nnatel
+- I CucTenHee yoTpoiicTea
+-{8g ¥cTpoficTea HID (Human Interface Devices)
+|-8 ¥OCT-KOHTPONNEps! WhHel IEEE 1394

[ [ [ [

Puc. 8.2. Okno «/lucmeruep ycrpoiicTsy»

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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e Bribepure moCe10BATEIBHBIN TOPT, K KOTOPOMY TOJKJIIOY€H [TPHU-
o0p.

Moaxawue Hye

% BERcutET

Beeqime cEEAEHUA O TENEPOHHOM HOMEDE!

LTpaHa HiW paruoH:

o ]
Hormep 1enedona; | |

Puc. 8.3. Beibop nomepa COM-nopra

e YcTaHOBUTE cjleiyromue mapaMeTpbl IOC/JIe10BaTeJIbHOI'O ITIOpTa.

CeoHcrea: COM4

MNapateTpel nopTa ‘

Cropocte [Gurdc): | 57600 ~
EMTHI AaHHBI @
Cronoske GUTe !Zl
Unpaenerwe noroxors | L

BocoTaHosHTs YMonsaHia

[ ok ][ omeda ][ Npaserms |

Puc. 8.4. Ilapamerpsl mopra

e ITocne mazkarust knonku «OK» HyperTerminal nonbsitaercs ycra-
HOBUTDH coeannenne ¢ npubopom BepkyT-ET. /g nmposepkn co-
ejuHenns BeeuTe Komauay «AT», nmpubop goken orBerutsb «OK».

Bepxym-ET. Pyxosodcmeo no akcnAyamauuy
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Bpera roarso-erms: 0:00:07 Asrossop | 57600 8-N-1 M

Puc. 8.5. Coeunenne ycraHOBJIEHO

ITocyie yCHENIHOro yCTAHOBJIGHUS COEJIUHEHHs C TeCTEPOM II0JIb30BATEIb
MOZKeT YIPAaBJIATL IPUOOPOM, UCIOIL3YS] KOMAH/IBI, OMMCAHHbLIC B IPUIOZKe-
HUAHT

8.1.2 OonosJenue Bepcuii 110 nmpubopa

Brumanue! Hexoppexmmuvie delicmeus 60 8pems onepa-
yuld no obrosaeHur npozpammmozo obecnewenus (110)
MO2Yym npusecmu NPubop K COCMOAHUIO YACMUYHOU, HePa-
60mocnocobHocmu, 80CCMAHOBAECHUE MOHCHO Bydem npo-
uU38eCMU MOABKO 8 CEPBUCHOM UEHMPE.

[Mocnemuue Bepcun 1O g upubopa Bepkyr-ET jocrymmbr B cetn
Uurepuer (http://www.metrotek.spb.ru). Homepa Tekymnux Bepcuii mpo-
rpaMMHOro obecredenus npecrasienbl B Menio «udopmarus» («Ycranos-
ku BepryT-ET»=«udopmarusi» ). O6HOBIsSIT Mukpokojsl FPGA u npo-
rpammy MCU M0OKHO B JIFOOOH TIOC/IE0BATEIBHOCTH UJIU BBIIOJIHSITH TOJBKO
OJIHY U3 9TUX OIepaInii, ecjiu OOHOBJIEHUE JIPYTOil YacTh HE TPeOyeTCs.

8.1.2.1 O6uosienune mukpokoga FPGA (system FPGA)

1. Veranourb coeaunenue ¢ KomnborepoM o USB (em. pasmes BIT).
IIposepurs coemunenne komauaoit AT. ITpubop moszken orserutsb OK.
2. BBectn komany ATR.
Briopars «system FPGA».
B mento mporpammer HyperTerminal «Transfers» = «Send File» B okme
«Filename» ykazarb nyrb K aitiny mukpokona FPGA (umsa daiina:

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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b3et-sys_nomep eepcuu.rpd)u BokHe «Protocoly BeiGpars «Xmodems.
Hazkars knonky «Send». Bpems nepesanucu — 1 munyra. Eciu n306-
pazKeHue Ha SKPaHe BOCCTAHOBUJIOCH — IIPOIECC IEPE3AIUCH ITPOIIET
YCIIEIITHO.

8.1.2.2 OGHuosJsienne mukpokoga FPGA (expansion FPGA)

1. Yeranosurs coegunenue ¢ kKommbiorepom mo USB (em. pasmen BIT).
IIpoBeputs coeuuenne komauoit AT. [Ipubop mosrken orseruTh OK.
2. BBectn komany ATR.
Bribpars «expansion FPGA».
B mento mporpammer HyperTerminal «Transfers» = «Send File» B okme
«Filename» ykazarb 1myTb K aitiny mukpokoga FPGA (umsa daii-
Ja: b3et-exp-gbe_xomep eepcuu.rpd) u B okue «Protocol» BeiGparhb
«Xmodem». Haxkatp knonky «Sends. Bpewmst nepesamnucu — 4 MUHYTBI.
Ecin mzobpakenne Ha 9KpaHe BOCCTAHOBUJIOCH — IPOIECC HEPE3AINCH
ITPOTIIEST YCIIETTHO.

8.1.2.3 O6nosJsenue nporpammbl MCU

1. Veranosurs coequnenue ¢ Kommbiorepom 1o USB (em. pasmen BILT]).
IIpoeeputh coeaunenue komanoit AT. [Ipubop mosken oreeruts OK.

2. BBectn komany ATR.
Brioparns «MCU>».
B mento mporpammer HyperTerminal «Transfers» = «Send File» B okme
«Filename» yxazarb nyrb kK daitiay uporpamvel MCU (ums daiina:
b3et-mcu_xomep eepcuu.bin)u B okue «Protocol» BeiGpars «Xmodems.
Bpewms nepezanucu — 1 munyta. Eciin nzobpazkenne Ha 3KpaHe BOCCTa-
HOBUJIOCH — IPOIIECC TIEPE3AUCH TTPOIIEJT YCIIEITHO.

ITpumevanusn: Ecau eepcus npoepammv, MCU necosmecmuma
¢ sepcuamu mukporodos system FPGA wu expansion FPGA, no-
cae 3a6EPUWEHUS 00HOBAEHUA NPUOOD 6vidacm npedynpestcierue u
021CUAEMYIO BEPCUIO NPOPAMMHO20 obecnevwerus. B amom cayuae
caedyem UIMEHUMsG MEKYULYIO BEPCUI0 NPOZDAMMbL HA 02HcUIae-
MYI0.

Ilocae obnosaenus murpoxodos FPGA uau npoepamm MCU pe-
KOMEHOYEMCA MOHKUM MYNDBLM CEPHCHEM HANCAMD KHONKY N~
napammozo copoca wepes omeepcmue Ha 060k080U naresu npPubopa,
padom ¢ passémom numanus 12 B.

Bepxym-ET. Pyxosodcmeo no aKkcnaAyamauuy
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8.1.2.4 Oo6HoBJienue $aitjIoBoOii CUCTEMBI

1. VYeranosurs coeunenue ¢ kommbiorepom 1o USB (em. pasmen BILT]).
IIposepurs coepmuenne komauaoit AT. IIpubop joiken orseruth 0K

2. BBectn xkomamnmy ATR.
Briopars «FS image».
B mento mporpammer HyperTerminal «Transfers» = «Send File» B okme
«Filename» ykazarb myTh K daiiiny ¢ obHosenuamu (nma daiira: b3et-
fs_nomep eepcuu.bin)u B okue «Protocol» BeiGpars «Xmodem». Bpe-
Ml TIEPE3AIUCH COCTABJIAET OKOJIO b cekyHi. Eciam mzobparkenume Ha
9KpaHe BOCCTAHOBIJIOCH — IPOIIECC IIEPE3AINCH IIPOIIEST YCITEIITHO.

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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8.2 VYpanénHoe ynpasJjenue no nporokosy TELNET

TELNET (Telecommunication Network) — nporoxou st ocryna K yia-
JIBHHOMY CE€TE€BOMY YCTPOICTBY. DTOT IIPOTOKOJI IO3BOJIsIET 1ToJIb3oBaTe 0 1TK
B3aMMOJEHCTBOBATH C IIPUOOPOM, HAXOMSAIIMMCS Ha JPYTOM KOHIIE COEJIUHe-
Hus. C HOMOIIBIO KOMaH,I, IpeJICTaBIeHHbIX B puiozkennn [C] BozmMoKHO ocy-
MIECTBJIATH HACTPOHKY HapaMeTPOB TECTOB, MIPOCMATPUBATL CYIIECTBYIOIINE
HACTPOMKM U BBLIMOJHATH TECTUPOBAHUE.

Vnanéunoe yupasienne 1o nporokosy TELNET asaserca onunefﬂ st
yupassieaust BepkyT-ET 1o nporokoiny TELNET Heo6X0MiMO HOAKIIOIUTHCS K
upubopy vepes nopt A(B) niam nopr LAN, B KOHCOJIBHOM T€pPMHUHAJIE BBECTU
komamay «telnet IP-ampec  mopras.

VMg nosib3oBaresis u naposib (1o ymosrdanuio) — admin.

1B 6azoByo konburypammo He BXOAUT. Jl0CTYIHO IpH JTOMOIHATEIHHOM 3aKA3¢ OIIIIHIL.
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VOAJIEHHOE YIIPABJIEHUE

8.3 VYpanénnoe ynpanJsenue yepes W W W-unrepdeiic

Vnanéumoe ynpaBneHHdg TO3BOJISIET MMPOCMATPUBATEL U cOXpanaTh Ha [TK
pe3y/IbTaThl 1 HACTPONKN OCHOBHBIX TECTOB C UCIIOJIb30BaHuEM BeO-Opaysepa.
1t mpocMOTpa pe3ysIbTaToOB U HACTPOEK TECTOB HEOOXOIMMO:

1. HoupkmounTeest K npubopy vepes nopt A(B) mwau LAN nopr.
2. B ajgpecnyro cTtpoky Beb-Opaysepa Beectu [P-ajipec coorBeTcTBYIONMEr0o
opTa.

Jljist coxpaHeHusl pe3y/IbTaTOB TECTUPOBAHUsT HEOOXOIMMO:

1. Beibpars Tun pasupenurens (cum. puc. B6):

e zansTag (comma);
e TouKa ¢ 3androii (semicolon).

2. Haxars na ccouiky «Download reports. lammbie OymayT coxpaHeHbl B
daiia ¢ pacmmpeHneM .Csv.

REC2544 BERT Jitter Screenshot Complex Tiaffic Saved Results

RFC2544 test report o
Download report(separated by Isemlmmnﬂ)

Tester

Started
Stopped

Configuratioen

MAC

IP address

VLAN
P

upP
Frames

Throughput

Latency

Frame loss

Back- to-

Results

Frame
84
128
256
512
1024
1280
1518
64

back

%

100.00
100.00

100.00

: BERcut-ET

1 29-12-2009 10:25:55
1 29-12-2009 10:28:53

: 00:21:CE:08:0E:Bl -> 00:21:CE:08:0E:B2
: 0.0.0.0 -> 0.0.0.0

: ToS 000b; precedence @

1 0/0

: 64 128 256 512 1024 1280 1518 64

: 10s; rate 100 %

: 2 trials; 10s each; rate_source: Throughput
: disabled

: disabled

Throughput
Mb/s Frm/s  Status
761.905 1488095 Passed
854.865 844594 Passed
ceee ceee Pending
cee- cee- Pending
980.843 119731 Passed
S S Pending
Pending
Pending

Puc. 8.6. Pesynbrarer Tecros 1o meroguke RFC 2544

8.3.1 IloaydueHme MOMEHTAJIILHBIX CHUMKOB KpaHa

s oty ueHnst CHUMKA dKpaHa Ipudopa HeOOXOIMMO:

’B 6a30By10 KOH(MUI'YPAIIIO He BXOAUT. JIOCTYIIHO IIPI IOIOIHITETEHOM 3aKA3€ O,
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1. Honkmountbes K nputopy depes nopr A(B) wim LAN nopr.
2. B agpecnyio cTpoky Be6-Opay3epa BBECTH:
http://[P-axpec_nopra A(B)/sshotl

sshot [PNG Image,

File Edit View History Bookmarks Iools Help
< & v & @ {2 [@[ntprio2.168.222 179/sshot ¥ | [Ecooals @&
|5/ Latest Headlines¥ k| Lingvo Gnline — onn... [g|Bugzilla Main Page |g| metrotek.spb.ru »

MNapameTpw ceTH

[ __________llopT ]
DHCP  Bkn
IP appec 192,168,222.,179
Macka nogcetn 255.255.255.0

s 192,168,222,100
DNS  192.168.222.100

MPLS

Dane

Puc. 8.7. Ilosyuenne cHuMKa SKpaHa
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A. CTPYKTYPA MEHIO

BepkyT-ET HacTpoinku

JNor

Lucnnen u np.

‘ OCHOBHbIE HACTpPONKKN ‘ WHchopmanmna AkKyMynaTop ‘

’ WHdopmauma o SFP ‘

Puc. A.1. Crpykrypa mento «Bepkyr-ET Hacrpoitku»

MapwpyT

Axo-3anpoc

YaanéuHemm npubop

Puc. A.2. Crpykrypa menio «Bepkyr-ET UncTpymenTs»

BepkyT-ET NsmepeHns

MNakeTHeIN
BRUTTEP

TecToBbIN
noTok

CroXHBIN

CraTucruka
Tpadmnk

1 CoxpaH. paHHEle

Puc. A.3. Crpykrypa menio «bBepkyr-ET Usmepenus»
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BepkyT-ET UsmepeHus

MponyckHas
cnoco6HocTb

3apepxka

Tononorus
TecToB

MoTepwn kaapos

3aronosok

JononHuTtensHo

MpeaencHas -
HacTponc
MponyckHas

crnoco6HocTh

3apepxka

| MoTepu kazpor

JononHuTtensHo

MNpeaensHas
Harpyska

Puc. A.4. Crpykrypa menio «RFC-2544» («Bepkyr-ET Usmepenus» =
«RFC-2544»)

BepkyT-ET W3mepeHusn

CNoXHbIW Tpacgpmk

‘ N3mepeHnsa ‘ \ HacTpoiku

e N

‘ Tononormnsa TecToe

Kagpb! Harpyskun

‘ 3aronoBok

HononHuTensHo

Puc. A.5. Crpykrypa menio «Cioxubiit rpaduk» («Bepkyr-ET Usmepe-
uusi> = «Citoxkublii Tpaduk»)
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BepkyT-ET WUamepeHus

HacTpoukmn

‘ Tononoruna TecToB

‘ 3aro/ioBok

DononHWTensHoO

| Mepepaya

’ Mpném

Puc. A.6. Crpykrypa wmenio <«BERT» («Bepkyr-ET Usmepenusi»

«BERT»)

BepkyT-ET NamepeHuns

‘ MakeTHbIN BXUTTEP

HacTponkn
TecToBbIA NOTOK

=

Puc. A.7. Crpykrypa mento «Ilakerupiii mxurrep» («Bepkyr-ET Usmepe-

Hus» = «IlakeTHbI JEKUTTED> )
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Puc. A.8. Crpykrypa menio «Tecrosoiii norok» («Bepkyr-ET Wsmepe-
uusi» = «TecToBblii OTOK> )
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B. CTPYKTYPA ETHERNET-KAIPA

Destination MAC Address

Source MAC Address

Length/Type

Frame Check Sequence

Puc. B.1. Crpykrypa Ethernet-kaspa

e Destination MAC Address — MAC-ajpec nosyuaress. [lose -
HOIt 6 6aiiT, COMEPKUT aJpec y3Jia CeTH, KOTOPOMY IIPEJIHA3HAYEH Kap.

e Source MAC Address — MAC-aapec ornpasuresns. Ilose amunoit
6 GaiiT, COJEPKUT aJIpec OTIIPABUTENA KAJIPA.

e Length/Type — Tyuna/Tum. [Toae cogepzxur 16-6urosoe nesoe duc-
JIO ¥ IPUHUMAET OJIHO U3 JBYX 3HATEHMWIA:

— €eCJIM YHCJI0, 3allUCAHHOE B 9TOM I10Jie, MeHbIre miu pasuo 1500, To
noste npunumaer 3uadenue Length (dymna) u onpejesser mmny
TOJIsT JTAHHBIX;

— eCJIM 3HAYEHME, 3allICaHHOEe B 9TOM I0Jie, 60JbIne uin paBHo 1536,
To noJsie npuanmaer 3Hadenne Type (Tum) u ykassiBaer THIl uc-
ITOJIb3YEMOT'0 TIPOTOKOJIA.

e Data — noJie JaHHBIX, MOXKeT cojiep:kaTh OT 46 min 42 (B ciyuae, Korja
kazap cogep:xkur VLAN-merky) g0 1500 Gaiir.

e Pad — Padding (noste 3anosuenus). Eciu nose JaHHbIX uMeeT JjiuHy
menee 46 6aiiT, TO KaJap AOMOJTHAETCH [OJIEM 3aI0JHEHUS IO MUHUMAJIb-
HO BO3MOXKHOI'O 3Hadenus — 64 Oaifr.

e Frame Check Sequence — Konrposbaasi cymma. [loste cocrour us
4 GaiiT, co/lepKaIX KOHTPOJIBHYIO CYMMY.

Bepxym-ET. Pyxosodcmeo no aKkcnAyamauuy
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Destination MAC Address

Source MAC Address

Tag Protocol Identifier

Tag Control Information  |——| Priority | CFT | VLANTD |

Length/Type

Frame Check Sequence

Puc. B.2. Crpykrypa Ethernet-kajpa, comepxkaiero VLAN-meTky

e Tag Protocol Identifier — merka «Umentudukarop mpoToKOIA>.
16 6uT, KOTOpbIE OIPEIe/SA0T IPUHAJIEXKHOCTh KaJlpa K CTAHIAPTY
802.1Q [1I.

e Tag Control Information — Mudopmarus 115t yrpaBjieHnst METKOIA.
TCI comepxkut Tpu MOJIS.

— Priority — User (VLAN) Priority. Tpu 6ura, KoTopsle cojepKar
uHMOPMAIMIO O IPHOpHUTeTe Kajpa (BO3MOXKHO BOCEMb 3HAYEHU
upuopurera([I])).

— CFI — Canonical Format Indicator (MEanKaTop KaHOHHYIECKOTO
dbopmara). OHOOGUTOBBIH (hJiar, KOTOPBI Beerja paBeH HyJI0 JJIst
kaipoB Ethernet.

— VLAN ID — VLAN Identifier (VID). 12-6urHblit nuerTudukaTop
VLAN, koropsrit onpeenén B crangapre 802.1Q [I]. Oxuoznauno
oupegessier VLAN, KoTopoii IpuHaIIesKUT KaIp.

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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C. KOMAH;I;I:)I YZ[AJIEHHOI‘O YVIIPABJIEHU A

Ta6muna C.1. Koman/ sl yanéHHOro yrupasieHns: (KOHCOJbHBIH TePMUHA)

Komaupga Onucaunwne

AT IycTasl KOMAH/Ia, HCIOIb3YETCsI AJIsl HIPOBEPKH COCIHECHMUS

ATR epe3arpyska Ipuoopa

ATM BBIBO/] TEKYIIUX PE3YJIBTATOB U3MePEHUit

ATMN BBIBOJI, PE3Y/IBTATOB H3MEPEHHI, COXPAHEHHBIX [O/] HOPSIIKOBBIM HOMEPOM «N»
(N=1.10)

ATMA BBIBO/J] BCEX COXPAHEHHBIX PE3YJIBTATOB N3MEPEHUIT

ATMI BBLIBOJL HHQOPMAIINN O COXPAHCHHBIX PE3YJILTATAX MU3MECPEHIIT

ATI BBLIBOJL HHQOpMAINN O Ipubdope

ATH BBIBO/] CIIDABKHU 110 KOMaHaM

ATS BBOJI KJIIOUa (YUCJIO B JIECATHIHOM BHJE) JUls aKTHBAIME OIIUiL, K09 BBO-
T cpady nocie ats (6e3 npobesa)

ATC [Iepexo7l B PEKUM, B KOTOPOM BO3MOYKHA HACTPOIKa U 3aIlyCK TeCTOB (O~
OHAJIBHO)

Ta6muna C.2. Komane! yiaanéusoro yupasieanst (TELNET)
Komauna | Nudopmanus, BbIBoguMAasi B KOHCOJIb

RFC 2544

show rfc2544 header

src udp nomep UDP-mopra ornpasuress

show rfc2544 header

Src mac MAC-aapec oTnpasuTes

show rfc2544 header

src ip IP-axpec ormpasuress

show rfc2544 header

dst udp womep UDP-nopra nosy4aresis

show rfc2544 header dst mac MAC-azpec nosryuaress
show rfc2544 header dst ip IP-anpec mosyuaress

show rfc2544 header precedence 3Ha4YCHNEe IIPHOPHUTETA KaJpa
show rfc2544 header tos THIT 00C/IY?KIBAHMUST ITAKCTA

show rfc2544 topology port tx

IIOPT IlepeIavn JAHHBIX

show rfc2544 topology port rx

OPT IpHUEMa JIAHHBIX

show rfc2544 throughput duration

JINTEILHOCTD IPOOBI JIJIs aHAJIM3a IIPOILYCKHOI CIIOCOOHO-
cTh, ¢

show rfc2544 throughput enabled

Oy/IeT JIM BBIMOIHATHCS TECT OIPEICICHUS IPOILYCKHOI
CIIOCOOHOCTH

Bepxym-ET. Pyxosodcmeo no aKkcnaAyamauuy
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KoMAHOBI Y,ZLAJIEHHOI‘O YIIPABJIEHU A

Tabmuua C.2. Komanpr ynanénuoro ynpasierns (TELNET) (npodoasicenue)

show rfc2544 throughput maxrate

BeJIMYrnHa Harpy3Kd [JId aHaJInu3a HpOHyCKHOﬁ CII0COOHO-
CTH

show rfc2544 throughput threshold

BEJINYMHA TIOPOra MOTePh JIJIsl AHAJIN3a [TPOIIYCKHOI CIIo-
cobHOCTH

show rfc2544 frames 1

show rfc2544 frames 2

show rfc2544 frames 3

show rfc2544 frames 4

pasMep KaJpa, 3aJIaHHbIl moIb30BaTe eM (M CTaHapT-

show rfc2544 frames 5

HOe 3HaueHue B cooTBeTcTBUE ¢ MeToaukoil RFC 2544)

show rfc2544 frames 6

show rfc2544 frames 7

show rfc2544 frames 8

show rfc2544 latency enabled

Oy/IeT JIN BLINOJIHSTHCS AHAIN3 3aCPIKKI PACIIPOCTPAHC-
HHsA KaJpOB

show rfc2544 latency count

KOJIM1IECTBO Hp06 JJId aHaJIn3a 3aJ1epPzKKN

show rfc2544 latency duration

JUTATEJILHOCTD TPOOLI JIjId  aHaji3a 3aJepKKI  pacipo-
CTpaHEeHHsI Ka/IpOB, ¢

show rfc2544 frameloss enabled

6y;(eT JIX BBITIOJTHATHCA aHAJNA3 YPOBHS IIOTEPh Ka/[POB

show rfc2544 frameloss duration

JINTEJILHOCTD TPOOBI JIJIsl aHAJIM3a YPOBHSI IIOTEPh Ka/l-
poB, ¢

show rfc2544 back2back enabled

6y;[eT JIA BBITOJTHATHCA aHaJIN3 Hpe,ZLeJIbHOﬁ HarpyskKun

show rfc2544 back2back count

KOJIM1IECTBO Hp06 JJId aHaJInu3a Hpe,ILeJILHOﬁ Harpysku

show rfc2544 back2back duration

JUINTEJIBLHOCTD IIPOOBI JIsl aHAJIN3a IPEIC/IbLHON HArpy3-
KH, C

rfc2544 start

3amyck TectoB mo meroguke RFC 2544

rfc2544 stop

0OCTaHOBKa, Bcex TecToB 1o Meroguke RFC 2544

rfc2544 results

pesyabrarsl TecToB mo Metoguke RFC 2544

Cito2kHbBIN Tpaduk

show ctraf nstreams

KOJIMYIECTBO ITOTOKOB JaHHBIX

show ctraf stream

HOMEP HACTPanBacMOr0 MOTOKa

show ctraf topology port tx

IIOPT IIepeavn JAHHBIX

show ctraf topology port rx

OPT IpHUEMa JIAHHBIX

show ctraf duration

JJIUTEJILHOCTD I'eHepalli 3a/aHHOT'0 KOJInYIeCTBa IIOTOKOB

show ctraf header src mac

MAC-azapec ornpasuresis

show ctraf header src ip

IP-ajpec ornpasuresist

show ctraf header src udp

womep UDP-niopra ormpasureis

show ctraf header dst mac

MAC-azpec nosydaresist

show ctraf header dst ip

IP-axpec nomywaress

show ctraf header dst udp

nomep UDP-mopra nosywaresist

show ctraf header precedence

3HaYeHUE NPpUOpUTETa KaJlpa

show ctraf header tos

TUTL O6CIIy}KI/IBaHI/IH makKeTa

show ctraf rate

3HavYeHne NHGMOPMAIMOHHON CKOPOCTH
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Tabmuua C.2. Komanpr ynanénuoro ynpasierns (TELNET) (npodoasicenue)

show ctraf frame

pasmep Kajpa

ctraf start

3aIlyCK reHepaliuu KOMIIJICKCHOT'O Tpacbm(a

ctraf stop

OCTaHOBKa I'eHepaliu KOMILJICKCHOI'O Tpa(bm(a

ctraf results

Pe3yabpTaThl reHepanu KOMIIJICKCHOTO Tp‘dd)I/IKa

BERT

show bert header src mac

MAC-aapec orpasuTes

show bert header src ip

IP-ajpec ornpasuresist

show bert header src udp

womep UDP-niopra ormpasuresis

show bert header dst mac

MAC-azpec nosryuaress

show bert header dst ip

IP-azpec nmosryaaresist

show bert header dst udp

nomep UDP-mopra nosywaresist

show bert header precedence

3HaAYCHUE IIPpUOpUTETa KaJpa

show bert header tos

THIL O6(’JIy)KI/IBE],HI/I9[ ImakeTa

show bert topology port tx

IIOPT Iepeaa’dn JaHHbIX

show bert topology port rx

TOPT HPHUEMA JTAHHBIX

show bert level

yposenb Mozean OS], na KoTopom GyeT MIPOBOAUTHCS TECT

show bert pattern

CTaH/JapPpTHas TeCTOBasd IIOC/ICI0BATCIBHOCTD

show bert user-pattern

TeCTOBas IOCJIeI0BATEJIBHOCTD, 3a/laHHagd I10JIb30BaTe/IeM

show bert frame

pa3Mep KaJpa, 3aJaHHbIIl 110J1b30BaTesIeM

show bert rate

3a/laHHasd HarpysKa, k5 /c

show bert duration

JJIUTEJILHOCTD I/ISMepeHI/Iﬁ

bert start

3amyck Tecta BERT

bert stop

ocranoB Tecta BERT

bert results

pesysbrarel Tecta BERT

ITakeTHbIil H2KUTTED

show jitter port

[OPT, Ha KOTOPOM OyJIeT HMPOUCXOJNTH U3MEDPEHUe JIZKHUT-
Tepa

show jitter threshold

TIOPOT, MC

show jitter duration

JJIUTEJIHLHOCTD I/ISMepeHI/Iﬁ

jitter start

3allyCK TecTa «ITakeTHbrit JZKUTTEP»

jitter stop

ocraHoBKa Tecta «IlakeTHBI JKUTTEDS

jitter results

pesysbraThl TecTa «lIakeTHBIN JZKUTTED>

TecToBbI MOTOK

show txgen header src mac

MAC-aapec orpasuTes

show txgen header src ip

IP-axpec ormpasuress

show txgen header src udp

womep UDP-niopra ormpasuresis

show txgen header dst mac

MAC-azpec mosryuaress

show txgen header dst ip

IP-anpec nomygaress

show txgen header dst udp

nomep UDP-mopra nosywaresist

show txgen header precedence

3HaAYCeHUE NIpUOpUTeTa KaJpa
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KoMAHOBI Y,ZLAJIEHHOI‘O YIIPABJIEHU A

Tabmuua C.2. Komanpr ynanénuoro ynpasierns (TELNET) (npodoasicenue)

show txgen header tos

TUTL O6CIIy}KI/IBaHI/IH makKeTa

show txgen port

[OPT, ¢ KOTOPOro Oy/eT IeHepHpOBATBhCs TECTOBBI Tpa-
duk

show txgen frame

pasmMep KaJpa, 33JIaHHBII IT0Ib30BaTEIeM

show txgen duration

JJIUTEJIHLHOCTD I/ISMepeHI/Iﬁ

show txgen rate

3ajlaHHasd Harpyska, k5 /c wi %

txgen start

3allyCK reHeparimn TeCTOBOI'O IIOTOKa

txgen stop

OCTaHOBKa I'eHepaIluu TeCTOBOI'O ITOTOKa

txgen results

Pe3yabpTaThl reHepanu TeCTOBOI'O ITOTOKa

ITapameTps! ceTu

show network a dhcp

srrodena jm oyukius DHCP s nopra A

show network a ip

IP-axpec mopra A

show network a subnet

MacCKa IIOJICEeTH I TopTa A

show network b dhep

srurouena jin dyukipsa DHCP g nopra B

show network b ip

IP-aspec nopra B

show network b subnet

MacKa [oJIceTH Jisi opra B

show network gateway

IP-axpec mumioza

show network dns

IP-agpec y3ma ceTm, KOTODLI COREP:KHUT 0a3y JAHHBIX
DNS

ITapamerpsr uarepdeiicoB

show gbe a speed

CKOPOCTD IIepeJiavn JaHHBIX JIJIsd IOpTa A

show gbe a state

cocrosuue mopTa A (BK/IIOYEH /BHIKITIOUEH)

show gbe b speed

CKOPOCTh TepeJiadn JAHHBIX JJIst TopTa B

show gbe b state

cocrosiane opTa B (BKIIIOYEH /BBIKIIIOYEH)

Tecrsr TCP/IP

ping

| 3allyCK TeCcTa <<9XO—3‘<LHpOC>>

CoxpaHeHue /3arpy3ka pe3yibTaToB

results save N

COXpaHEHHE Pe3yJIbTaTOB H3MEPEHHUIT I10/] HOPSIIKOBBIM HO-
mepom «N» (N =1 .. 10)

results load N

3arpyska pe3yIbTaToB H3MEePEeHUi, COXPAHEHHBIX I10J] 0~
PSIIKOBBIM HOMepOM «IN»

results show

0TOOPaXKCHUE TEKYIUX PE3yJIbTATOB M3MEPEHHI

results show N

BBIBO/] PE3YJIBTATOB U3MEPEHUIT, COXPAHEHHBIX HOJ TTOPsI-
KOBBIM HOMepOM «N»

results show all

BBIBO/I BCEX COXpaHéHHI:IX PE3YIBTATOB I/ISMepeHI/Iﬁ

results info

BBIBO/T HH(MOPMAIUH O COXPAHEHHBIX Pe3yJIbTaTaX n3Mepe-
HUH

Jlor

log < off | on >

BBIKJIIOY€HNE /BKJIIOYeHHEe  CHUCTEMbI  IIPOTOKOJIMPOBAHMSI
coOBITHiT

log show

BBIBOJI, COODIEHIIT O MPOM3OIIE/IIINX COOBITHIX

O6me KoMaH bl
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Tabmuua C.2. Komanpr ynanénuoro ynpasierns (TELNET) (npodoasicenue)

show version HOMepa Bepcuii IporpaMMHOrO 06ecIedeHnst
exit BBIXOJ] 13 KOMAH/[HOT'O PesKnMa

reboot epesarpyska mpubopa

help CIINCOK JOCTYIHBIX KOMAH,T

configure [epexoz] B PeKNM KOHMUryparmun

username U3MEHEHNe NMEHU [O0JIb30BaTesd

password U3MEHEHNe apoJIst

show options MIPOCMOTP OTKPBITBIX OIIAIT

show time [IPOCMOTP TEKYIIEro BpeMeH!

show date IIPOCMOTP TEKyIIeil 1aTs
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Tabmma C.3. Komanasr yaanénnoro ynpasieans (TELNET). Pexum kouduryparmn

Komanna

| HeiicrBue

RFC 2544

rfc2544 header src udp <int>

ycranoBka HoMmepa UDP-nopra ormpa-
BUTeJIsT

rfc2544 header src mac < XX:XX:XX:XX:XX: XX >

ycranoBka MAC-axpeca ormpaBuTesist

rfc2544 header src ip <i.ii.i>

ycTanoBKa IP—a,:[peca OTIIpaBUTEJIA

rfc2544 header dst udp <int>

ycranoBka noMepa UDP-mopra mosy-
qareJist

rfc2544 header dst mac <XX:XX:XX:XX:XX: XX >

ycranoka MAC-a/ipeca nosydaresist

rfc2544 header dst ip <i.ii.i>

ycTanoBKa IP—a,:[peca oJrydgaTesid

rfc2544 header vlan count < off [ 12| 3 >

BBIOODP KosmdecTBa VLAN MeTok

rfc2544 header vlan < 1|2 |3 > id <int>

YCTaHOBKa 3HAUCHUS HJICHTU(PUKATOPA
VLAN

rfc2544 header vlan < 1| 2 | 3> priority <int>

YCTaHOBKA 3HAYEHUsI IPUOPUTETA TPa-
duka

rfc2544 header mpls tx count < off | 1 |2]3 >

BbI60p KoJIn4decTBa METOK Ha Iepeiady

rfc2544 header mpls tx [1-3] label <int>

ycTanoBKa 3HAY€HUsI METKN

rfc2544 header mpls tx [1-3] cos <int>

YCTAHOBKa KJacca OOCIIy?KUBAHUS IIa-
Kera

rfc2544 header mpls tx [1-3] tt] <int>

YCTaHOBKA BPEMEHM XKHU3HU IIaKeTa C
MeTKOI

rfc2544 header precedence <int>

ycTanoBKa 3Ha4Y€HUA IIpUopUuTeTa Kal-
pa

rfc2544 header tos text

ycTanoBKa THUIIAQ O6Cﬂy)KI/IBE],HI/I9[ ITaKe-
Ta

rfc2544 topology tx < a | b | remote >

ycTaHnoBKa IIOpTa Iepeadnl JaHHbIX

rfc2544 topology rx < a | b | remote>

ycTanoBKa Iopra HpI/IéMa JIaHHbIX

rfc2544 topology ip <ii.ii>

ycranoska [P-ajpeca JIuCTaHIIMOHHOTO
npubopa

rfc2544 throughput duration <int>

YCTAHOBKA JIJTUTEJIBHOCTH TIPOOBI ISt
aHaJIM3a IIPOILYCKHON CIIOCOOHOCTH

rfc2544 throughput enabled < no | yes >

3a1peT/ paspelieHne BbIIOJTHEHNS aHa-
JIN3a IPOIIYCKHOM CIIOCOOHOCTH

rfc2544 throughput maxrate

yCTaHOBKa BEJWYIUHBI HArPy3KW JIJId
aHaJm3a HpOHyCKHOﬁ CIIOCOOHOCTH

rfc2544 throughput threshold <int>

YCTaHOBKa BEJHYUHBI IIOpOra II0TE€Phb
JIJIsT AHAJIA3A [IPOILYCKHOMN CIIOCOOHOCTH

rfc2544 throughput resolution < 10 | 1| 0.1 | 0.01 >

YCTAHOBKA BEJIMIUHBI PA3PEIICHUST JIJIsT
AQHAJII3a IIPOILYCKHOI CIIOCOOHOCTH

rfc2544 frames [1-8| enable <on|off>

3aIpeT/pa3peIieHue  UCIOIbL30BAHIS
P aHaJu3e  COOTBETCTBYIONIETO
pa3Mepa Kajpa

rfc2544 frames [1-8] size < XXXX >

33JlaHne pa3Mepa KaJjpa

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy




139

Tabmuna C.3. Komanapr ynanénuoro ynpasierns (TELNET) (npodoasicenue)

rfc2544 latency enabled < no | yes >

3a1peT/ paspelieHne BbIIOJTHEHNs aHa-
JIN3a 33/IeP?KKN PACIPOCTPAHCHMUS

rfc2544 latency count <int>

yCTaHOBKa KOJIMICCTBa Hp06 JJId aHa-
JIN3a 3aJI€P2KKU PacIIpOCTPpaHEeHUA

rfc2544 latency duration <int>

YCTaHOBKa JJINTEJILHOCTH IIPOOLI JJIs
aHAJIN3a 3aJIePKKN PACIIPOCTPAHEHHS

rfc2544 latency rates src <throughput | manually>

3a[aHNe NCTOTHUKA 3HAYCHII HATDY3-
ki (throughput — npomyckuas croco6-
HOCTh, manually — Bpy4HyIO)

rfc2544 latency rates [1-8] < XXXX > <%|kbps/mbps>

BBOJI 3HAYEHUIT HAIPY3KH JIJIsT KazKJI0TO
pasMepa Kajpa

rfc2544 frameloss enabled < no | yes >

3aIpeT/ pa3peIieHne BHIIOTHEHNST aHa-
JIM3a yPOBHA IIOTEPb KaJIpPOB

rfc2544 frameloss duration <int>

YCTaHOBKa JJINTEJILHOCTH IIPOOLI JIs
aHaJIN3a YPOBHH IIOTEPb KaJpOB

rfc2544 frameloss steps < XX >

ycTaHnOBKa KOJIMICCTBa MIaroB JjIsd aHa-
Jin3a ypOBHS IIOTEPHh Ka/I[POB

rfc2544 frameloss rates start < XX > <%|kbps/mbps>

YCTaHOBKa HAYaJIbHON HArpPy3KH I
aHaJIN3a YPOBHH IIOTEPb KaJPOB

rfc2544 frameloss rates stop < XX > <%|kbps|mbps>

YCTAHOBKa KOHEYHOH HArpy3KH I
aHaJIu3a yPOBHA II0TE€Pb KaJIpOB

rfc2544 back2back enabled < no | yes >

3anpeT/pa3pemeHI/Ie BBIITOJTHEHUA aHa-
JI3a Hpe,[(eJ'IbHOﬁ HarpyskKunu

rfc2544 back2back count <int>

YCTaHOBKa KOJIHYECTBA IIPO0 JJId aHa-
JIN3a IPEJICJIbHON HArPYy3KN

rfc2544 back2back duration <int>

YCTAHOBKA JIJTUTEJIBHOCTH TIPOOBI ISt
aHaJIu3a IpelebHOIl Harpy3KHu

rfc2544 back2back rates src <throughput | manually>

3alaHie NCTOYHNKA 3HAYEHHI HATPY3-
ku (throughput — npomyckuas croco6-
HOCTh, manually — Bpy4HyIO)

rfc2544 back2back rates [1-8] < XXXX > <%|kbps

mbps>

BBO/I 3HAUEHHI HAIPY3KH JJIs KaXKJI0T0
pasMepa Kajpa

rfc2544 advanced wait <int>

YCTaHOBKa 3HAYEHUs IIapaMeTpa <«WH-
TEpPBAJI»

rfc2544 advanced learn <int>

YCTAHOBKa 3HAMCHUS [IapaMeTpa «00y-
UCHUE»

Cito2kHbBIN Tpaduk

ctraf header mpls tx count < off | 1| 2] 3 >

BbI60p KoJIn4ecTBa METOK Ha Iepeady

ctraf header mpls tx [1-3] label <int>

yCTaHOBKa 3HAYCHUSA METKN

ctraf header mpls tx [1-3] cos <int>

YCTAHOBKa KJacca OOCIIy?KUBAHUS IIa-
KeTa

ctraf header mpls tx [1-3] ttl <int>

YCTaHOBKa BPEMEHM XKM3HU IIaKeTa C
MEeTKOM

ctraf nstreams <int>

BBO/I KOJIMYECTBA ITIOTOKOB JITAHHBIX

ctraf stream <int>

BBO/I HOMEpa HaCTPanBaCeMOI'0 IIOTOKa
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Tabmuna C.3. Komanapr ynanénuoro ynpasierns (TELNET) (npodoasicenue)

ctraf topology tx < a | b | remote >

ycTaHnoBKa IIOpTa IepeJadn JaHHbIX

ctraf topology rx < a | b | remote >

YCTaHOBKA HOPTa IPUEMA JTAHHBIX

ctraf topology ip <i.ii.i>

yeranoBka [P-ajipeca jucrasHiimorHOrO
npubopa

ctraf duration <int>

ycranoBKa JAJIUTEJIbHOCTU TeHepalnunu
3a/ITaHHOT'O KOJIn4YeCcTBa IIOTOKOB

ctraf header src mac <XX:XX:XX:XX:XX: XX >

ycranoska MAC-aapeca ormpasuTelist

ctraf header src ip <ii.ii>

ycranoBka IP-azpeca ornpasuress

ctraf header src udp <int>

ycranoBka HoMmepa UDP-nopra ormpa-
BUTeJIs

ctraf header dst mac <XX:XX:XX:XX:XX:XX>

ycranoBka MAC-apeca mosydaresist

ctraf header dst ip <iiii>

ycTanoBKa IP—a,:[peca oJrygaTesid

ctraf header dst udp <int>

ycraxoBka Homep UDP-mopra momywa-
TeJs

ctraf header precedence <int>

yCcTaHOBKa 3HAYCHUA IIPUOPUTETA Ka/l-
pa

ctraf header tos text

ycTanoBKa THUIIa O6CIIy}KI/IBaHI/IH maKe-
Ta

ctraf rate <int>

BBO/I 3HAMCHUSI HHQPOPMAINOHHOI CKO-
pocTu

ctraf frame <int>

BBOJI padMepa KaJpa

BERT

bert header mpls tx count < off [ 1|2 |3 >

BbI60p KoJIn4iecTBa METOK Ha Iepeady

bert header mpls tx [1-3] label <int>

ycTanoBKa 3HA1€HUsI METKN

bert header mpls tx [1-3] cos <int>

YCTAHOBKa KJacca OOCIIy?KUBAHUS IIa-
KeTa

bert header mpls tx [1-3] tt] <int>

YCTAHOBKA BPEMEHHU JKHI3HH IIaKeTa C
MeTKOI

bert header mpls rx count < off [ 1|2 |3 >

BbI60p KoJIM1IeCcTBa METOK Ha IIpUeM

bert header mpls rx [1-3] label <int>

yCcTaHOBKa 3HAYCHUSA METKN

bert header src mac <XX:XX:XX:XX:XX:XX>

ycranoska MAC-apeca ormpasuTelist

bert header src ip <i.iii>

ycranoBka IP-azpeca ornpasuress

bert header src udp <int>

ycranoBka HoMepa UDP-nopra ornpa-
BUTEJIA

bert header dst mac <XX:XX:XX:XX:XX:XX>

ycranoBka MAC-apeca mosydaresist

bert header dst ip <i.ii.i>

ycranoBka IP-agpeca momywaress

bert header dst udp <int>

ycranoBka noMepa UDP-mopra mosy-
qaTesist

bert header precedence <int>

ycTanoBKa 3Ha4Y€HUdA IIpUopUuTeTa Kal-
pa

bert header tos text

ycTanoBKa THUIIAQ O6Cﬂy)KI/IBE],HI/I9[ ITaKe-
Ta

bert topology tx < a | b | remote >

ycTaHnoBKa IIOpTa IepeJadn JaHHbIX
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Tabmuna C.3. Komanapr ynanénuoro ynpasierns (TELNET) (npodoasicenue)

bert topology rx < a | b | remote >

ycTanoBKa Iopra Hpnéma JIaHHbIX

bert topology ip <i.iii>

yeranoBka [P-ajipeca jucrasHiimorHOrO
npubopa

bert level < 1234 >

BoIOOp yposHs Mozean OSI, ma xoro-
pPOM GyieT IPOBOAUTLCS TECT

bert pattern < user | crtp | 2e11-1 | 2e15-1 | 2¢20-1 | 2e23-1
| 2629-1 | 2e31-1 >

BBIOOD CTaHJIAPTHON MJIN 3a/[aBaeMoil
[I0JIB30BAaTEJIEM TECTOBOI IOCIeI0Ba-
TeJIbHOCTH

bert user-pattern hex

BBOJ TOJIb30BATEIbCKOM nocJjie/1oBa-
TEJIbHOCTU

bert frame <int>

BBOJ pazMepa KaJpa

bert rate

BBOJI TpeOyeMOil HArpy3KH

bert duration <hh.mm.ss>

3aJlaHne JJIUTEeJIbHOCTU U3MEPEeHUA

ITakeTHbI TKUTTED

jitter port < a | b >

BBIOOD IIOpTA, Ha KOTOPOM OyJeT Ipo-
HCXOJINTH M3MEPEHUE JZKUTTEPA

jitter threshold <int>

3a/[aHNe TTOPOTOBOTO 3HAYMEHUS JIZKUT-
Tepa

jitter duration <hh.mm.ss>

3aJlaHie BPEMCHU U3MEPEHUA JIZKUTTEC-
pa

TecToBbIII MOTOK

txgen header mpls tx count < off [ 1 ]2 |3 >

BbI60p KoJIn4decTBa METOK Ha Iepeiady

txgen header mpls tx [1-3] label <int>

ycTanoBKa 3HA1€HUsI METKN

txgen header mpls tx [1-3] cos <int>

YCTAHOBKa KJacca OOCIIy?KUBAHUS IIa-
KeTa

txgen header mpls tx [1-3] ttl <int>

YCTAHOBKa BPEMEHHN JKHI3HH IIaKeTa C
MeTKOI

txgen header src mac <XX:XX:XX:XX:XX:XX>

ycranoBka MAC-anpeca orpaBuresist

txgen header src ip <iiii>

ycranoBka IP-azpeca ornpasuress

txgen header src udp <int>

ycranoBka HoMmepa UDP-nopra ormpa-
BUTeJIsT

txgen header dst mac <XX:XX:XX:XX:XX:XX>

ycranoBka MAC-apeca mosydaresist

txgen header dst ip <ii.ii>

ycTanoBKa IP—a,:[peca oJrygaTesid

txgen header dst udp <int>

ycranoBka HoMepa UDP-mopra mosry-
qaTeIs

txgen header precedence <int>

yCTaHOBKa 3HAYCHUA IIPUOPUTETA Ka/l-
pa

txgen header tos text

ycTanoBKa THUIIa O6CIIy}KI/IBaHI/IH maKe-
Ta

txgen port < a|b >

BBIOOD IOpPTa, ¢ KOTOPOro OyJeT mpo-
ucxoauTh redepanus rpaduka

txgen frame <int>

BBOJI pazMepa KaJpa

txgen duration <hh.mm.ss>

3a/laHue JIUTEJIbHOCTH U3MEPEHUA
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Tabmuna C.3. Komanapr ynanénuoro ynpasierns (TELNET) (npodoasicenue)

txgen rate

| BBOJI TpeOyeMoil Harpy3Ku

IIneiid!

loopback < a|b > layer < off | 1]2|3]4 >

BBIOOD yPOBHSI, Ha KOTOPOM Oy/IeT IIPO-
HUCXOUTH I€PeHAIPaBIeHne TeCTOBOIO
TpaduKra

loopback < a | b > mac swap < off | on >

BBIKJIIOYEHUE / BKIIOYEHIEe pexKuMa,
npu koropom MAC-azpeca ormpasu-
Telsd WM IOJIydaresss B IIPUXOJAIINX

ImakeTax MEHAKTCA MeCTaMu

loopback < a | b > mac replace < off | source | destination
srctdst >

BbIOOp pezkuMa 3amennl MAC-aapecos
(BbIKJI | oTmpaBuTesns | mosydareis |
06a)

loopback < a | b > mac src <XX:XX:XX:XX:XX:XX>

ycranoska MAC-azpeca, koropsiii Gy-
ner nojcTasyaeH B noje «Source MAC
Address» Ethernet-nakera

loopback < a | b > mac dst <XX:XX:XX:XX:XX:XX>

ycranoBka MAC-azpeca, KOTopblii 6y-
ner mojcTaBieH B moje «Destination
MAC Address» Ethernet-naxkera

loopback < a | b > vlan replace < off | id | priority | id+pr

BBIOOD pexknMa 3amenbl VL AN-meTok
(Bbika | id | mpuopurer | id-+mp)

loopback < a | b > vlan id <int>

YCTAHOBKA 3HAYEHUsI, KOTOpoe Oyjer
nojgcrasieno B nose «VLAN ID»
Ethernet-nakera

loopback < a | b > vlan priority <int>

loopback < a | b > ip replace < off | source | destination
srctdst >

BbIOOp pexnma 3amensl [P-axpecos
(BbIKJI | oTmpaBuTesns | mosydaress |
06a)

loopback < a | b > ip src <i.iii>

ycranoBka IP-anpeca, xoroperit Oy-
JeT TmojcTaBjeH B 1moje <«Source [P
Address» Ethernet-nakera

loopback < a | b > ip dst <i.iii>

ycranoBka [P-agpeca, Koropslit Oymer
nojicrasied B moJsie «Destination IP
Address» Ethernet-nakera

loopback < a | b > tos replace <
tos-+prec >

off | tos | precedence |

BBIOOP pexKuMa 3aMeHb! mojeit ToS

loopback < a | b > tos flags <bin>

YCTaHOBKA 3HAYEHUs, KOTOpoe Oymer
nmozcrasieno B nose «Type of Services
Ethernet-nmaxera

loopback < a | b > tos precedence <int>

YCTAHOBKA 3HAYCHUsA, KOTOpoe Oyier
nojicraBiieno B 1osie  «Precedence»
Ethernet-nmakera

Tpausur

passthrough < off | on >

BBIKJIIOYEHUE / BKIIOYEHIEe
TPaH3UT

pexxnma

'Komanmsr u3 paszgenos «Ilneiid» u «Tpansurs BCTYHAIOT B CHJIYy TOJIBKO IOCJIE KOMAH/IbI
settings apply wim nepesarpysku npubopa KoMaH10ii reboot.
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Tabmuna C.3. Komanapr ynanénuoro ynpasierns (TELNET) (npodoasicenue)

ITapamerps! ceTn

2

network a dhep < off | on >

BKJIIOUYCHUE /BBIKJIIOUCHNE  (DYHKIUI
DHCP st mopra A

network a ip <ii.ii>

ycranoBka IP-agpeca s mopra A

network a subnet <i.iii>

ycTanOBKa MAaCKH IIOJICETH JIJIg II0PTa

A

network a gateway <i.ii.i>

ycranoska [P-ajpeca mumosa jiist mop-
Ta A

network a dns <i.iii>

ycranoBka [P-ajipeca cetm, KOTOpBIii
conepzkutr 6a3y DNS, mrsa nopra A

network b dhep < off | on >

BKJIIOYCHUE /BBIKJIIOUCHNE  (DYHKIUI
DHCP st nopra B

network b ip <iiii>

ycranoBka IP-agpeca s mopra B

network b subnet <i.i.i.i>

ycTanOBKa MAaCKH IIOJICETH JIJIg II0PTa

B

network b gateway <ii.i.i>

ycranoska [P-ajpeca mumosa jiist mop-
Ta B

network b dns <i.ii.i>

yceranoBka [P-ajipeca cetm, KOTOpBIii
conepxkut 6a3y DNS, mys mopra B

lan dhep < off | on >

BKJIIOUYCHUE /BBIKJIIOUCHNE  (DYHKIUI
DHCP st mopra LAN

lan ip <iiii>

ycranoBka [P-agpeca s mopra LAN

lan subnet <iiii>

ycTanOBKa MAaCKH IIOJICETH JIJIg II0PTa

LAN

lan gateway <i.ii.i>

ycranoska [P-ajpeca mumosa jiist mop-
Ta LAN

network mpls < off | on >

BbIKIIIO‘IeHI/Ie//BKI[IO‘IQHI/IG BO3MOZKHO-
CTH OTIIPABKHU IIAKETOB C MeTKaMNI

ITapamerps! unrepdeiicoB

gbe a speed < automatic | 10 | 100 | 1000 >

BBIOOD CKOPOCTH TIE€PEJAMN  JAHHBIX
I opTa A

gbe a state <offjon>

BbIKIIIO‘IeHI/Ie//BKI[IO‘IQHI/IG nopTa A

gbe a mac <XX:XX:XX:XX:XX:XX>

samanne MAC-ajpeca st mopra A

gbe b speed < automatic | 10 | 100 | 1000 >

BBIOOD CKOPOCTH IIE€PEJadn JaHHDBIX
st mopra B

gbe b state <offlon>

BBIKJIIOUCHIC / BKIIIOYUEHNE 1TopTa B

gbe b mac <XX:XX:XX:XX:XX:XX>

saganue MAC-ajpeca jist nopra B

lan mac <XX:XX: XX XX XX XX >

saganne MAC-aapeca jyist nopra LAN

lan vlan count < off [ 123 >

BBOJI Koammuectsa VLAN mMeTok

lan vlan < 1|23 >id < int >

YCTaHOBKA 3HavYeHusi 12-0MTHOrO WJIeH-

tucdukaropa VLAN

2Komanpr u3 pazzenos «Ilapanmerpsr cetns 1 «Ilapamerpsr marepdeiicoBs BCTYIAIOT B CHITY
TOJILKO IIOCJIe KOMAH[BI settings apply i mepesarpyskn npubdopa KoManoil reboot.
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Tabmuna C.3. Komanapr ynanénuoro ynpasierns (TELNET) (npodoasicenue)

lan vlan < 1| 2| 3 > priority < int >

YCTAHOBKA 3HAUCHUs IPHOPUTETA TPa-
dbuka

>

ghe < a|b > vlan count < off | 1| 2 |

3>

BBOJI KosmmuectBa VLAN meTox

ghe <a|b>vlan<1|2|3>id <

int >

YCTaHOBKA 3HavYeHusi 12-0MTHOrO WJIeH-

tudukaropa VLAN

gbe

<a|b>vlan <1|2]3 > priority < int >

YCTAHOBKA 3HAUCHUs IPHOPHUTETA TPa-
duka

gbe <a | b > mpls tx lsr <i.iii>

ycranoBka [P-agpeca  wumrepdeiica
MAapIIPYTU3aTOPA, OCYIIECTBIISAIONIErO
KOMMYTAITIIO 110 METKaM

BBIKIHO‘IQHI/IQ/ BKJIIOYCHHUEC IIpaBUJIa Ha

gbe <a | b > mpls tx rule < off | on >
OTIPABKY IAKETOB B IIOJICETH
gbe <a | b > mpls tx subnet <i.i.ii> IP-azpec noncern
gbe <a | b > mpls tx mask <i.i.ii> MacKa IOJICeTH
gbe <a | b > mpls tx stack count < off | 1|2 |3 > BBIOOP KOJIMYECTBA METOK
gbe <a | b > mpls tx stack [1-3] label <int> YCTAHOBKA 3HATEHUsI METKH
. CTaHOBKa KJacca OOCIIyKHBaHUS I1a-
gbe <a | b > mpls tx stack [1-3| cos <int> ¥ ‘ ° ¥ ‘
KeTa
. CTAHOBKa BPEMEHU YKU3HU IIAaKeTa C
gbe <a | b > mpls tx stack [1-3] tt] <int> Y . P
METKOii
BBIOOD KOJIMYeCTBa METOK B IPHHIMA-
gbe <a | b > mpls rx count < off [ 1|2 |3 > P P
eMBIX [TaKeTaxX
gbe <a | b > mpls rx [1-3] label <int> YCTAHOBKA 3HAUCHHST METKIH

IIpodunan

profile rename [n] [name]

3a/laHne MMEeHN HpO(i)I/II[H

profile save [n]

coxpaHenue
AYeHKy n

TEeKyIIUX HaCTPOEK B

profile lock [n]

YCTaHOBKa 3aIllATHI
AYEHKU N

OT 3alucu I

profile unlock [n|

OTMEHa 3allUThI OT 3allUCU JIJId AYCHKI
n

profile load [n]

3arpyska npoduiis HaCTPOeK U3 sdeil-
KO 1

profile delete [n]

yjasieHre npoduiisi HaCTPOeK n3 sraeii-
KO 1

profile list

0TOOpazkKeHne CIUCKA COXPAHEHHBIX
npoduieii B dhopmare «index, name,
data, status», rje index — HOMEp sTueii-
KH, B KOTOPOil COXpaHeH MpO(hUIib,
name — umsg npoduid, data — gara co-
XpaHeHus, status — cocroguue (3arm-
[IeH OT 3alliCU WJIM HeT)

profile show [n]

BBIBOJUT COJCPZKAMOE IPOGUIST 1l

O6me KoMaHIbI

exit

BBIXO/I U3 pezKnMa KOH(bI/II‘ypaL(I/II/I
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Tabmuna C.3. Komanapr ynanénuoro ynpasierns (TELNET) (npodoasicenue)

help

BbIBO/I CITUCKa JTOCTYIIHBIX KOMaH/

time HH:MM:SS

HACTPOIKa TEKyIero BpeMeHn

date DD-MM-YYYY

HACTPOIKa TEKYyIIeil gaTbl
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D. CHEHU®UKAIIUU U TEXHUUYECKUE
BO3MO>XHOCTHU IIPUBOPA

Tabmuma D.1. Cuennduxanun BepkyT-ET

Jucnei IBernoit rpacduaeckuii jguciieii, 320X 240 Touek
Kuaasuarypa [Inénounas (25 Kaasum)
WNurepdeiic niis nmogkiarodeHuss K
pd A . USB-kjmmenT
KOMIIBIOTEPY
Hanpsi>keHne BHEIIIHErO UCTOYHU- 12B

Ka IMMATaHUuA

ITorpebiisiembrii TOK

He 6osee 1,5 A

AKKyMyJISITOPDHBIE 3JIEMEHTBI

NiMH ¢ nomunanbubiM Hanpszkenuem 4,8 B u éMKOCTBIO
4300 MAg

DJieMeHTbI 3alllUThbI II0 3JIEKTPO-
IIUTAaHUIO

Bamura OT nepeHanpsazKeHi

Buyrpennnii npegoxpanurens 5 A

WNurepdeiicer Gigabit Ethernet

2x10/100/1000Base-T u SFP

WNurepdeiicel ynpasiaeHus

USB, LAN 10/100 Ethernet

TabapurHble pa3Mepbl
TeJbHOro OJioKa

u3Mepu-

200x101x44 mm

Macca nzmepuresbHoro 6JioKka

0,640 xr

Tabmuma D.2. Texanueckue Bo3moxkuoctu Bepkyr-ET

TecTupoBanme B COOTBETCTBUA
c meroaukoiit RFC 2544

Ioctynubie rectsr: Throughput (mponycknas cioco6HOCTS )
Frame Loss (yposenb noreps xapos), Back-to-Back (mpe-
JleabHag Harpyska), Latency (3ajepkka).

Pazmepsr kagpos: 64, 128, 256, 512, 1024, 1280 u 1518
OaiiT, 3a/1aBaeMblil ITOJIHb30BATEIEM.

IP-TecTnI

Ping (9xo-recr), Traceroute (Mapmpyr), DNS lookup
(momnck Ha cepsepe nMméH), TCP-kimeHT.

Opranusanus nueiiga (loopback)

[neitd na dusnaeckom (PHY), kanamsaom (MAC) u ce-
resoM (IP) yposusax ¢ nomuep:kkoit VLAN ¢ Bo3MOKHO-
CTBIO 3aMEHBI HOJIE.

Tect kabesst

Tect mennoro Kadessi Ha OOPBIB, KOPOTKOE 3aMbIKaHUE,
OIIpe/IeJIeHNe PACCTOSTHUS JI0 TOYKH OOPbIBA.
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Tabiuua D.2. Texanueckue Bozmokuoctn Bepkyr-ET (npodoaoicenue)

BERT

Tect MO3BOJISET OUPEEIUTH OCHOBHOI OMTOBBIN MOKa3a-
TesIb KadecTBa Kanaaa — «bit error rate» (kosddunment
GUTOBBIX OIMIUOOK).

ITakeTHbIll KATTED

V3Mepenne makeTHOro JRKATTEPA, OTOOPaXKEHUE Pe3YIbTa-
TOB B Bujie Tabsmil u rpacdukos. Mcnosb3yercst st oreH-
KI BO3MOYKHOCTHU CETHU [EpeIaBaTh TyBCTBUTEILHBIA K 3a-
JIePKKaM TpaduK.

I‘eHepaunﬂ TEeCTOBOI'O IIOTOKa

BosmozxkHOCTB 33/1aBaTh pazmMep KaJipa, JUINTEJTbHOCTD e~
HepAIlN! 1 BeJIMINHY HAIPY3KH.

VYaanéaHoe ynpaBJieHUe

Vupasiienne npubOpoM B peKHUMe TepMUHAJA, 110 TTPOTO-
kosty TELNET, uepes WWW-nunrepdeiic. Boinonnenne
TECTOB, HACTPOWKA [apaMeTpPOB, IMOJIydYeHHe Pe3yJIbTaToB
U3MEPEeHUIt.

Crarucruka 1o IIpUHUMaeMOMY U IlepegaBaeMOMYy Tpa(i)n-

Crarucruka
Ky Ha (DU3MIECKOM, KAHAJBHOM U CETEBOM YPOBHSIX.
BriitoueHre B paspbiB  COEJIMHEHUs] MEXKJY CETEBbIME
Tpansur ycrpoiicrBamu, ¢60p CTATHCTUYICCKUX JAHHBIX O TPOXOJIs-

meM Tpaduxe.

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy




149

E. YCTPAHEHUE HEUCIIPABHOCTEU

Tabsmna E.1. BoamoxKibie HencripaBHOCTH

XapaKTepHbIe
OpU3HAKA
HENCIIPaBHOCTH

Bo3morkHast npuanHa

Mertopn ycrpanenust

HexoppekTHoe cucremuoe
BpeMd

Brina markata kHOMKA arr-
mapaTHoro copoca

YcTaHOBUTH CHCTEMHOE Bpemsl

[Ipu6op me BRIIOUIAETCS

Paszpsxena
TOpHasl barapest

AKKYyMYJI-

BkiounTh  BHEITHUIT MCTOMHUK
[IATAHUA, 3aPAIUTH OaTapero

C6oii mporpammbl

TOHKI/H\'I TYIBIM CTE€PZKHEM HazKaTb
KHOIIKY aIlltapaTHoro cbpoca te-
pe3 oTBepcTHe Ha GOKOBOI TaHE
prbopa psIoM ¢ Pa3bEMOM ITUTa~
"ust 12 B

He npowucxoaur 3apsi 6a-
Tapen OT BHEITHero 0JI0Ka
A TAHST

Hewucnpasen 6Ji0k nmTa-
HUs, OOPBIB B IIITEKEpe,
oBpeK ieHa barapest

IIpoBepuTh U IpU HEOOXOIUMOCTH
3aMEHUTH OJIOK IUTAHUsI, HaTapero

Bepxym-ET. Pyxosodcmeo no aKkcnaAyamauuy
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F. TJioccArPumn

10Base-T
Cranzapr nepezadn JaHHbIX €O ckopocTbio 10 M6ur/c no ceru Ethernet
€ WCIOJIb30BAHUEM KabeJisl THUITAa «BUTAs Tapasy.

100Base-T (100Base-TX)
Cranzapr nepenadn JaHHbIX co ckopocrbio 100 M6ur/c no ceru Ethernet
€ WCIOJIb30BAHUEM KabeJisl THUITAa «BUTAs Tapasy.

1000Base-T
Cranapr nepejadn JaHHBIX co ckopocThio 1000 Mour/c (1 I'6ur/c) no
ceru Ethernet ¢ ncrnonbp3oBanmem Kabers TUIIA «BUTas mapas.

Back-to-back
IIpenenbuas narpyska. Tect, onpene/sionuit BpeMsi, B T€I€HNE KOTOPOTO
YCTPOMCTBO CIIPABJIACTCH ¢ MAKCUMAJbHONI HAIPY3KOIL.

ARP
Address Resolution Protocol (mporokos paspemenus agpecos). CereBoii
IPOTOKOJI, IPEIHAZHAYEHHBI J1j1s1 1peobpazosanus [P-anpecos (agpecos

cereBoro yposusg) B MAC-anpeca (ajpeca KaHAJIbHOIO YPOBH:) B CETSIX
TCP/IP. On onpenenén 8 RFC 826 [3].

Auto-negotiation
Asrocornacosanue. [Iporeypa, obecrieanBaromniasi aBTOMATHIECKOE OITpe-
JeJICHNE CKOPOCTU U PeZKUMa COCJIMHCHM.

CSMA /CD
Carrier Sense Multiple Access with Collision Detection (MHOKecTBEHHBIIT
JIOCTYI ¢ KOHTPOJIEM Hecylleil u obHapyKenueM kosuiusuii). Texuosorus
MHOKECTBEHHOTO JIOCTYTIa K 0DIIeil mepegaloreit cpee B JJOKaIbHOM ceTn
¢ KOHTPOJIEM KOJLIM3WIA, UCIOJIb3yeTcst B ceTsix Ethernet.

DHCP
Dynamic Host Configuration Protocol (uporokos punamudeckoit kordu-
rypanuu ysJja ceru). [IpoToKOJI, MCHONIb3yeMblil y3/7I0M CeTH i aBTO-
MaTUIeCKOro mnojrydenus [P-ajgpeca u qpyrux nmapaMerposB, HEOOXOIUMbBIX
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Jutst paborsl B cersx TCP/IP.
DNS

Domain Name System (cucrema moMenubix umén). Pacnpenenéunas cu-
crema (6a3a TAHHBIX ), KOTOPAas HCHOJIB3YETCH i IPe00pPa30BaHIA IMEHH
cereBoro ycrpoiicrsa B IP-agpec. DNS paboraer B cersix TCP /IP.

DUT
Device Under Test. Tectupyemoe ycTpoiicTBO.

EIR

Excess Information Rate. ®opcupoBannasi CKOPOCTh IePeIadn JAHHBIX.

Ethernet
Texrosioruss OCTPOEHUs JIOKAIBHBIX ceTeil. ONUChIBAETCS CTAaHIaPTAMEI

IEEE rpynmsr 802.3.

Frame loss rate
YpoBeHb HOTEPH KA IPOB. TecT, olpeIesIsitoIuil MPOIeHT KaJIpOB, KOTOPbIe
He ObLIHN TIepeTaHbl CETEBBIM JIEMEHTOM MPU MTOCTOSHHON HATPY3Ke M3-3a
HEJ0CTaTKa allllapaTHBIX PECYPCOB.

FTP
File Transfer Protocol (uporokou nepenaqu daiinos). [Iporokos, npenna-
3HAYEHHBIN JTsl Iepeadn GailyioB B KOMIIBIOTEPHBIX CETsIX.

Full-duplex
JynieKCHbI pexkuM. Pexkum, npu KOTOPOM Iepejada JaHHBIX MOXKeT
[IPOM3BO/IUTHCS OJHOBPEMEHHO C IIPUEMOM.

Gateway
[MTr03. CereBoe ycTpoiCTBO, MTO3BOJISIONIEE COSIUHUTD MEXK Ty COOOIl JiBe
i OoJiee Pa3HOTUIIHBIE CETEBBIE CUCTEMBI U IIpeobpasyioliee HHMOpMa-
[IUOHHbBIE TIOTOKU, TIePEIAIOIIIecs] MeXK 1y HUMU.

Half-duplex
[Tonyaymmexcuniit peskum. Pexkum, mpu KOTOPOM mepegatia BeIETcs B 000-
UX HAIIPABJIEHUSIX, HO C PA3JIeJIEHUEM 10 BDEMEHHU, TO €CTh B KayK bl MO-
MEHT BPeMeHHU Iepejlada BeJIETCsl TOJIBKO B OJHOM HAIIPABJICHUN.

ICMP
Internet Control Message Protocol (IpoToKoJ MeXKCeTeBbIX yIIPaBJIIO-
mux coobmenuii). CeTeBoil NPOTOKOJI, BXOAMAIIUE B CTEK MPOTOKOJIOB
TCP/IP. B 0CHOBHOM HUCIIOJIB3YeTCA I epefadn coobuennii 06 omub-
Kax W JIPYTUX MCKIIOUUTENbHBIX CUTYAIUIX, BOBHUKIIUX IIPH IE€peiade
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JaHHBIX.

IEEE 802.1Q
Crangapr, KOTOPBIil Ope/iesisieT n3MeHeHus B CTPYKType Kayipa Ethernet,
o3BoJIsroNe nepeasars urdopmanmio o VLAN mo cern.

1P
Internet Protocol (mporokos Internet). OjH U3 OCHOBHBIX HPOTOKOJIOB
cemeiicra TCP/IP, ofecreunBaer HerapaHTHPOBAHHYIO JIOCTABKY IAKe-
TOB, HE TPEOYIONIYIO YCTAHOBKU COEMHEHNUSI C IIOJIY IATEIEM.

IP address
Internet Protocol address. Yuukasbubiii ugenrudurarop (agpec) ycrpoii-
CTBa, MOJK/IIOUEHHOIO K 00bEIUMHEHHON CeTH HA OCHOBE CeMeNcTBa IIPOTO-
kosio TCP/IP. Ilpencrasisier coboii 32-6uToBoe JBOMYHOE YUCIIO.

Jabber-dpeiim
[Taker maHHBIX pasmepom Gostee 1518 GaiiT, uMeroMii HEITPABUIBHY IO KOH-
TPOJIBHYIO CYMMY.

Jumbo-dpeiim
[Taker namabix pazmepom 6osiee 1518 aitr. Popmar TAKOTO KaIpa aHAJIO-
ruded pOpMaTy CTAaHIAPTHOI'O KaJpa, HO COAEpP:KUT DoJiee JJIMHHOE 110J1e
JIAHHBIX, 9TO OOECIIEYMBAET JIydIlee COOTHOIIEHUE MEXKIY YHCJIOM CJIy-
2KEeOHBIX OafiTOB M yncaoM 6afiTOB JaHHBIX M, COOTBETCTBEHHO, Oosiee ad-
derTuBHYO 1Iepenady HHPOPMAIHH.

LAN
Local Area Network (sokanbnasi cets). Cerh, KOTOpasi HOKPBIBAET OTHO-
cHUTeJIbHO HeOOJIbIIY0 TeppuToprio (Hampumep, cerb Ethernet). Xapak-
TepU3yeTCsl BBICOKON CKOPOCThIO Iepenadn gaHHbX (or 10 M6ut/c g0
HecKoJIbKUX ['6uT/c) u HeboubuM KoabGUIuenToM ommboK.

LD
Latency Deviation. /leBuanus 3a/iepKKH.

LoT

Latency over Time. Pacmnpeesienne 3a1epKKn BO BpDEMEHH.

MAC address
Media Access Control address. YHUKaJIbHBINA HACHTUMUKATOD, KOTOPBIA
UCIIONIb3YETCS JIJIst aJIPEeCAIlu yCTPOUCTB ceTn Ha (DU3UIECKOM YPOBHE.
B cern Ethernet ucnosnbsyercs 48-6urosniit MAC-azapec.
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MDI
Medium Dependent Interface (umrepdeiic, 3aBucamuii ot nepegaomei
cpe/:u)I). ITopr Ethernet-ycrpoiictBa, narorimit BOSMOKHOCTb CETEBBIM KOH-
IIEHTPATOPAM M KOMMYTATOPaM MOJKIIOUATHCS K JIPYTUM KOHIIEHTPATO-
paM 6e3 UCIOIb30BaHNA KPOCCOBEPHOTO KabeIs.

MDI-X
Medium Dependent Interface with Crossover (unrepdeiic, 3apucampuii ot
HepeIaloIeli Cpeibl ¢ IIepeKpécTHbIM coequnenneM). Ethernet-unrepdeiic
RJ-45, ncronb3yemblii B ceTEBBIX KOMMYTATOPAX U KOHIIEHTPATOPAX.

MPLS
Multi-Protocol Label Switching (MyabTHIPOTOKOJIbHAS KOMMYTAIH 110
merkam). Texuosiorus nepecbuiku [P-jefitarpaMm, KoTopast UCHOJIb3yeT-
Csl B BBICOKOCKOPOCTHBIX KOMMYTHPYIOIIUX YCTPOACTBAX.

NUT
Network Under Test. Tectupyemasi cers.

OAM
Operations, Administration, and Maintenance (3kciuryaraius, ajiMuHu-
crpupoBanue u 00cayKuBanue). IIpOTOKOJ MOHUTOPHHIA COCTOSIHUS Ka-
HAJIA.

OSI
Open Systems Interconnection Reference Model (srasionnas Mozen B3au-
MoOzIeicTBUSI OTKPBITBIX cucreM). Paspaborannas MexiyHapoaHoit opra-
nuzanueil no crangaprusamuu (ISO) cemuypoBHeBas uepapxudeckas MO-
JIeJIb JIJIsl CETE€BBIX KOMMYHMKAIMI 1 CBA3U CETEBBIX IIPOTOKOJIOB. Y POBHHI
MOJIEJTH PACIIOJIOYKEHBI BEPTUKAJILHO JPYT HAJ JIPYTOM, KayKJIblii yPOBEHD
B3aMMOJIEHCTBYET ¢ COCEIHUMU W BBIIOJIHSIET OIPEIeICHHbIE (DyHKIUHA.

RJ
Registered Jack. CrammaprusupoBanubiii dpusudeckuii naTepdeiic, uc-
[I0JIb3YEMBIH JIJIsl COEIMHEHNS TEJIEKOMMYHUKAIIMOHHOTO 000Dy I0BAHUS.

RJ-45
Ojmu u3 pazbémoB crapjapra Registered Jack, mcnonbsyercs B cersix
Ethernet mjst coeuuenust BUTHIX map.

Runt-dpeiim
[Taker mammbix jgumnoit menee 64 6aiiT ¢ NMPaBWIBHONW KOHTPOJIBHOM ITO-
CJIeJ0BATEIbHOCTBIO.
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SFP
Small Form-factor Pluggable. KommakTabliii npuémonepesaTduk, IpuMe-
HsIEMBII JIIsT TIepeadu JTaHHBIX B TeJeKOMMYHUKanusx. Vcnosb3yercs
JUIsT TIPUCOE/IMHEHUsI IIJIAThI CETEBOr0 YCTPOCTBA K ONTOBOJIOKHY WJIM
HEIKPAHUPOBAHHOW BUTOI TIApe, BBICTYIAIONINX B POJIK CETEBOTO KabeJs.

SLA
Service Level Agreement. OCHOBHO# JOKYMEHT, perjiaMeHTUPYONuil B3a-
MMOOTHOIIECHUS MEXK/Iy IMOCTABIUKOM YCIYTH U KJIACHTOM.

TCP
Transmission Control Protocol (porokos ynpasienust nepeaqeit). Cran-
JIAPTHBI TIPOTOKOJI TPAHCIIOPTHOTO YPOBHsI, BXOJSIININI B CeMeficTBO Ipo-
rokosioB TCP /IP u obecrieunBaromniuii HaIE2KHY IO Y IIIEKCHY IO IIOTOKOBYIO
nepeiady JIAHHbBIX.

TDM
Time Division Multiplexing (MysbTUILIEKCHDOBAHUE C Pa3JEJIEHUEM 110
Bpemenn). TexHosorus nepejadn JaHHBIX, HUCIIOJIL3YIONAs BPEMEHHOE
VILUIOTHEHUE KAHAJIOB; MIPEJLyCMATPUBAET TIepelady KayK0ro MOTOKA JTaH-
HBIX 110 KaHAJIy CBsI3U B TedeHne (PUKCUPOBAHHOIO IPOMEXKYTKA BPEMEHH.

Throughput
IIpomycknast cmocobrocTh. Tect, ompemenaOmuii MAKCHMAJILHYIO CKO-
POCTh, Ha KOTOPOil KOJIMIECTBO TECTUPYIOMINX KAJIPOB, IPOIIE/IIIIX Yepe3
DUT, paBHO KOJUYECTBY KaJIPOB, OTIPABJIEHHBIX €My C TECTHPYIOIIEro
00bopyIoBaHUs.

ToS
Type of Service (tun o6ciyzkusanus). Habop u3z uerbipéxburHbix daros
B 3arojioBke [P-nmakera. OHu J1af0T BO3MOXKHOCTH IIPUKJIATHON IIPOrPaMMe,
[epeIaonieil JJAHHbIe, COOOIIUTE CETU THII TPEOYEMOT'0 CETEBOTO 00CIIY KH-
BaHUSI.

Traceroute
[Iporpamma, npejHa3HAYeHHAs JJjIs OLPEJEIeHNs MapIIpPyTOB CJjel0Ba-
nus ganabix B cerax TCP/IP, ocnosana na nporokose ICMP.

UDP
User Datagram Protocol (IpoTokoJ1 o1630BaTe/IbCKUX JefTarpamm). 1o
TPAHCIIOPTHBII IPOTOKOJI JIJIsl [IepeJIavn JaHHbBIX B ceTsiX [P, obecieunBaer
HEHA/IEXKHYIO JOCTABKY COOOIIEHN 63 YyCTAHOBKHU COCIMHEHUS C ITOJIyda-
TeJIeM.
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VLAN
Virtual Local Area Network (BupryasibHas JiokajabHasi cetb). IIpejcras-
Jisier cOOOM TPYIITy CEeTEBBIX YCTPONCTB, KOTOPBIE (DYHKIMOHUDYIOT TaK,
KaK 6y/JITO OHU TIOJIK/IIOUEHBI K OJJHOMY CEIMEHTY CETH.

VLAN ID
VLAN Identifier (VID). 12-6urubiii upenrudurarop VLAN, korTopbiii
onpesiesién B crangapre 802.1Q [I]. Oxnosunauno onpenensier VLAN, ko-
TOPOIT TPUHAJICIKUT KaJp.

VLAN Priority
Tpu 6ura, KoTOpPBIE COMEPKAT MHMOPMAIIUIO O TPUOPHUTETE Kagapa. Bos-
MOXKHO BoceMb 3Havenuii npuopurera ([I]).

I'pynnoBas anpecanus
B pexwume rpynioBoil ajpecanun HaKeTbl IEPEJAIOTCs OIpeesIEHHON
IrpyIIe IIoJryvareseii.

Enununyanas agpecamus
B pexmume emmnuaHoll agpecanun JaHHbIE MIEPEIAIOTCS €TUHCTBEHHOMY
ITOJIYYaTeJ0, 8 Ipec KOTOPOro YKa3bIBAETCs SBHO.

KananbHbIl ypoBeHb
Data Link layer. Ilpemnasnaten mis obecredeHnsi B3anMOJIEHCTBUAS Ce-
Teil Ha PU3NIECKOM YPOBHE M KOHTPOJIS 3a OIIMOKAMU, KOTOPbIE MOLYT
BO3HUKHYTH. KaHaJbHBINA yPOBEHb MOXKET B3aUMOJEHCTBOBATH C OJHUM
WA HECKOJbKUMY (DU3MIECKUMU YPOBHSIMHU, KOHTPOJIUPYsl UX U yIIPaB-
JISIST 9TUM B3aUMOJIEHCTBHIEM.

Ob6yuaromiuii Kajap
Kamp, koropsrit umeer ompunakosbie MAC-ajipeca OTIpaBuTesi U HOJIY-
qaresisi. Korjga KoMMyTaTop moJjiydaer Takoil KaJp, OH OT(PUIBTPOBBIBAET
€ero, T.K. BBIXOJ[HOI nHTep(eiic coBmagaer co BXOAHbIM. [Ipu 3TOM KOMMY-
tatop cunteiBaeT MAC-aapec orpasuTe/ist U 3aroMuHaeT uarepdeiic, ¢
KOTOPOTO OH OBLIT MTOJTyIeH.

CeTteBoii KOMMYTaATOPD
VerpoitcTBO, HCIOIb3yeMOoe JIJIsl COEMHEHUS HECKOJILKUX y3JI0B KOMIIHIO-
TepHoit ceTn. [lepemaéT maHmbe HETOCPEACTBEHHO TOTydaTe io. Paboraer
Ha KaHaJbHOM yposHe Mojesn OSI.

CeTeBoii KOHIIEHTPATOP
VerpoiicTBo, HCHoNIb3yeMoe st 00beIMHEHNs] HECKOJILKUX Y3JI0B KOM-
nbloTepHoit cern. Bee yerpoiicTBa, MOJKIIIOIEHHBIE K TIOPTAM KOHIIEHTPA~
TOpA, MOJIYYAIOT OJIHY U Ty Ke HH(MOPMAIIUIO.
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CereBoii ypoBeHb

Network layer. [Ipennasuaden st onpe/ie/IeHusI Iy TU [IePeIadn JTaHHbIX.
OrBedaer 3a TPAHCIANUIO JIOTHIECKUX &JIPECOB U UMEH B (DU3NIECKUE,
olpejiesieHre KpaTdaimx MapliipyToB, KOMMY TAIIUIO U MapIIPyTU3aIINIO,
OTCJIe’KUBaHNUE HEN0JIa/I0K B CETH.

TpaHCHIOpPTHBIT YPOBEHDb

Transport layer. OGecrnieanBaer HaJIE)KHYIO TPAHCIOPTUPOBKY IMTAKETOB
MeK/ly JBYyMs KOHEYHBIMU TOYKaMu cetu. HecMoTps Ha TO, 9TO MPOTO-
KOJIbl HU2KHEr'O YPOBHS IIPOBEPSIOT IPABUJIBHOCTD BBIIIOJHEHUS KaXK 0
olepalnyu IIpu Iepejiade JIAHHBIX, Ha3HAYEHHE ITOI0 yPOBHS COCTOUT B
JIOTIOJTHUTEJIBHON ITPOBEPKE ITPABUJIBHOCTH II€PEIABAEMBIX JIAHHBIX.

dusudyeckuii ypoBeHb

Physical layer. [lpenna3ssader HENOCPEJICTBEHHO /sl IIePEIavl MOTOKA
nmanHbiX. OCyIecTBisieT nepegady JeKTPUIeCKUX WU OIMTUIECKUX CUT-
HaJI0B B Kabe/b U WX MPUEM U MPeoOpa3oBaHre B OUTHI JAHHBIX B COOT-
BETCTBUU C METOJIAMU KOJAMPOBaHUsI MTU(POBBIX CUTHAJIOB.

IlITupokoBeniaTeJabHasi aJgpecarus

CDopMa nepeaadn JaHHBbIX, IIPpU KOTOpOfI ITaKeTbl TaHHbIX IIepeJaroTCd
BCEM CTaHIUAM, KOTOPbIE HAXOJAATCA B JIOKAJIbHOI CeTH.
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ITPEAMETHBIN YKA3ATEJIb

BERT, R7 110 pa3Mepam KaIpos, [L02)
110 TUIIAM KaJpoB, [L02
DNS lookup, [[7] 110 ypoBHaM, [10J

Crpyxkrypa Ethernet-kanpa, [31]

Loopback, CxXeMBbI OJKJIIOYEHNST,

Ping, [T YpoBeHb OTEPh KaJPOB,
Traceroute, [[4 YenoBust SKCILUTyaTarmn

JIOITy CTUMBIE yCJI0BHst, [14]
JxurTep, HOpMaJIbHBIE yCjI0BUs, [[4]
Samepxka, [ Lneiidp,

BTOPOT'O YPOBHSI,
Mepsnt 6e3omacuocru, [[1] TPETHEro YpOBHSI,

Mertonnka RFC 2544,

Hacrpoiiku npubopa, [[101

ITapameTpnr
back-to-back,
latency, @4

throughput,

IOTEPH KaApOB,
IIpenensuas HArPY3KA,
IIpomnyckHasi criocobHOCTD,

Pesynprarer anammsa
3a1ePIKKa PACIIPOCTPAHCHHS,
npejiesibHasl Harpyska, [l
IIPOIYCKHAasA CIOCOGHOCTD, [47]
YPOBEHb HOTEPh Ka/IPOB,

Coxpanenue pesyabTaTos, [[04]
CraTuctuka

o aByM nopram, [[01]

10 OMIMOOYHBIM KaJIpaM,
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1. OBIIIVE CBEJEHN A

1.1. Tecrep-ananuzarop Ethernet/Gigabit Ethernet BepkyT-ET coor-
BeTCTByeT TpebOBaHUsIM HOpMaTUBHOIO JoKyMenTa «P/I 45.176-2001 Ammapa-
Typa CBSI3U, pean3yionas (PYHKINNT KOMMYTAIUN KaJIPOB B JIOKAJILHOU CeTH
Ha ypOBHE 3BeHA JaHHbIX. Texuamiaeckne TpeOOBAHUSI».

1.2. IlpeanpusgTre-u3roToBUTEIb:

HTII-Metporek

105082 1. MockBa

ya. B. Iloarosas, gom 26 B, cTp. 2, mom. 139
Teo.: (495) 961-0071, (812) 560-2919
www.metrotek.ru

www.metrotek.spb.ru



2. CBUAETEJIBCTBO O IIPUEMKE

2.1. Tecrep-anamuzarop Ethernet/Gigabit Ethernet BepkyT-ET, cepuii-
HbIIT HOMED U3rOTOBJIEH U
MIPUHSAT B COOTBETCTBUU € OOSI3ATEHHBIMA TPEOOBAHUSIMU TOCYIaPCTBEHHBIX
CTaH/IAPTOB, JCHCTBYIONIECH TeXHUYECKO JJOKYMEHTAIMe U IPU3HAH [OJ/IHBIM
JJTIST KCILTyaTaIlim.

Hauvagpuuk OTK

M. II. ®poctr M.A.

JIMYIHadAd IMOAINCH pacmncprBKa IO CH

YHCJIO, MECHAIL, 'O



3. TAPAHTUIMHBIE OBSIBATEJIBCTBA

3.1. llpenpusgaTie-u3roToBUTE/b TAPAHTUPYET COOTBETCTBUE KATECTBA Te-
crepa TpebDOBaHUSIM TEXHUYECKHUX YCJIOBUI NPU COOJIIOJEHUH MOTPeduTe/1IeM
YCJIOBUI U TPaBUJI TPAHCIOPTUPOBAHUSA, XPAHEHNS U IKCILTyaTallln, yKa3aH-
HBIX IKCIUIyaTAIIMOHHOI JIOKYMEHTAIIUEH.

3.2. TapanTuifuplii CpoOK IKCILIyaTanuu — 12 MecdaleB ¢ MOMEHTa BBOJIA
TecTepa B IKCILIYATAIMIO, HO He Gosiee 18 MecsIieB ¢ MOMEHTa, OTIPY3KH IO~
TPeOUTEIIO.

lapanTuitabeiii cpok xpanenns — 6 MeCSIEB CO JHS U3TOTOBJIEHUs TECTEPA.

3.3. [Ipeanpusitue-u3roroBuTE/Ib 00SI3aHO B TEUEHUE CPOKA TAPAHTHUH IIPO-
U3BO/INTH OE3BO3ME3/IHO 3aMEHY WJIM PEMOHT TecTepa, B TOM YHCJIE €CJId B
TeYeHNEe ITOTO CPOKa MOTpedUTEIeM OyIeT 0OHAPYKEHO HECOOTBETCTBUAE TpPE-
OOBaHMAM TEXHUICCKUX YCJIOBUI.

Brumanue! Be3d npedsasaeHus nacnopma npemeH3ul K Kaue-

cmey pabomuvr mecmepa He NPUHUMAIOMCS U 2GPAHMUTHBIT pe-
MOHM HE NPOU3BOIUMCSL.

ﬂaTa peajm3anuun Tecrepa

ITocraBmuk

TIOIITNCH



4. CBEAEHUN A O PEKJIAMAIINAX

4.1. B ciy4dae oTkaza TecTepa B pabOTe UM HEUCIPABHOCTH €0 B IIEPUOT,
rapaHTURHBIX 00sI3aTEIbCTB, & TaKyKe ODHAPYKEeHHs HEKOMILIEKTHOCTH IIPU
[IEPBUYHON MPUEMKE TeCTepa HOTpeduTeseM IOJKEH OBITH COCTABJIEH aKT O
HEeOOXOIMMOCTH PEMOHTA U OTIPABKHU U3/IEIUS U3TOTOBUTEIIIO.

B akre JOJIZKHDBI ObITh YKa3aHbI CJeJYyIoNne JaHHbIC:

e obo3HateHHE TecTepa, 3aBOJCKOIl HoMep, JlaTa BLIIyCKa U JlaTa BBOJIA B
SKCILTyaTaIUIO;
HaJIMYUe 3aBOJCKUX ILJIOMO;
xapakrep jnedekra (Win HeKOMILICKTHOCTH).

AKT BBICBLIAETCH 110 aJipecy, ykazanHoMy B myHkTe 1.2 ITacmopra.

4.2. Pexyramanuio ma TecTep He MPEeIbaBISIOT:

® [I0 UCTEeYEHUU rapaHTUHHOIO CPOKa;
® IIPU HAPYIIEHUHU HOTPeOnTeSeM IPABUJI SKCILIYATAIINN, TPAHCIIOPTHPO-
BaHUS U XPAHEHUs, IPELYCMOTPEHHBIX PYKOBOJICTBOM I10 SKCILIyaTaIN.
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