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1. OBIIIUE CBEAEHUHA

Tecrep-anaymszarop Ethernet/Gigabit Ethernet Bepkyr-ET (zanee —
upubop, TecTep) NpeIHA3HAYEH JJisl IPOBEICHUS AHAIU3A U JIMATHOCTUIECKOTO
TECTUPOBaHUs ceTeBoro obopyaosanus 1o Meroguke RFC 2544 [B], ais onenku
COCTOSTHUST KabeJIst, KOHTPOJIS CBI3HOCTHU KaHaja. B mpubope peaim3oBana BO3-
MOKHOCTB opranusanuu nuieiida (loopback), a Takzke nosydeHus CTaTUCTHKY
110 IPUHUMAEMOMY U IIepelaBaeMOMy TPaduKy.

[Tpubop BepkyT-ET obecrieunBaer BBIIOJIHEHNE CIELYIOMMUX (DYHKITUIA.

e Tenepanusi/anamus tpaduka #a KanajsbHoM (MAC), ceresom (IP) u
TPAHCIOPTHOM yPOBHSIX.

e COop m orobparkeHue CTATUCTHIECKON MH(MOPMAIUU O PUHAMAEMO-
My ¥ IepeJaBaeMoMy Tpaduky Ha (DU3NIECKOM, KAHAJTHLHOM M CETEBOM
YPOBHSIX.

e TecTtupoBanme 1Mo METOJIUKE RFC-2544f1: Throughput (upomycknas cio-

cobuocrs), Latency (3azep:kka pacupocrpanenus Kajapos), Frame Loss

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

JnarmnocTrka HencrpaBHOCTEH Kabess.

Opraunuzanus muieiicda (Loopback) na dusnaeckom, KaHATIBHOM, CETEBOM

U TPAHCIOPTHOM YPOBHSIX.

e Brurtouenne pexuma «Ilreiid» Ha yraséHHOM pubOpE MOCPEICTBOM
nporokoa OAM.

Oupenenenne koaddunuenra 6urosbix ommbok (BERT).

e ll3mMepenue TAKETHOIO JZKUTTEPA.

Tonpo6roe onmcanue KaXKioro TeCTa IpeJCTABICHO B PA3IEIIC
p p p
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2. KOMNJIEKTAIIUA

Tabmuma 2.1. Kommaekrarus mpudbopa

Haumenosanue Koua-Bo

IMpuGop «Tecrep-ananuzarop Ethernet/Gigabit Ethernet

Bepkyr-ET» 1

Bpormmopa  «Tecrep-ananusarop 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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3. MEPHBHI BE3OIIACHOCTU

1. Tecrep Ethernet BepkyT-ET coorBercrByer oOImM TpeboBaHmsIM 6€30-
nacnoctu 1o 'OCTy 26104.

2. Ilo crrocoby 3aImuThl 9e/I0BEKA OT MOPaKEHUs JJIEKTPUIECKIM TOKOM TeC-
Tep coorBercTByeT Kaaccy 111, a 60k nuranus — xiraccy 1 mo TOCTy
26104.

3. Ucnbrranust, HAIaKa, BBOJ, B SKCIUIYATAIINIO M IKCILIYATAINA TECTEPA
JIOJIZKHBI [IPOM3BOIUTHCS C YI€TOM TPeOOBaHMiT DE30IIACHOCTH, U3JIOZKEH-
weix B ['OCTe 12.3.019.

4. Tlpwm sxcrryaTanun TecTepa JOMKHBI BBIMOIHATLCS 00Ine TpeboBaHMUsT
MTOYKapHOI 6€30TIACHOCTH.

5. KadecrBo BO3myxa pabodeil 30HBI IPHU IKCIJIYATAINA TECTEPA JIOJIZKHO
coorBeTcTBOBaTh TpeboBanuam 'OCTa 12.1.005.

Brumanue! Bo enewHem b6a0Ke numarus mecmepa ume-
emcst onacHoe 0Asl HCU3HU HANPAAHCEHUE. 3anpeuwaemcs
akcnayamayus, 6A0Ka NUMAHUSL C NOBPEHCIEHHBIM KOPNY-
com.
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4. IIPABUJIA U YCJIOBUZ OKCIIVIVATAIINN

. Jlo magamna pabotsl ¢ TecrepoM BepkyT-ET BHEUMaTEIbHO U3yUUTE HA-
CTosiIiee PYKOBO/JICTBO 110 SKCILIyaTallil, HA3HA'UEHIe KHOIIOK KJIaBUATY-
Dbl, BHEIITHUX Pa3bEMOB U COCTABHBIX YacTeil TecTepa.

Heobxommmo obeperars Tecrep u GJIOK MUTAHUS OT YAAPOB, ITOIAIAHUST
BJIATU W IIBLIH, JJIUTEIBHOTIO BO3/IEHCTBHUS MPSIMBIX COJTHEYHBIX JIyYeil.
Ecmm TecTep monseprasicst BO3AefICTBUIO HU3KNAX TEMIIEPATYP, TO IIE€peJ
BKJIIOUEHHEM HEeOOXOJ/IMMO BBIJIEPXKATH €I0 B HOPMAJIbHBIX YCJIOBHAX HE
MeHee JIByX YacoB.

IIpu juTenpbHBIX epepbIBax B paboTe TecTepa PEKOMEHJIYeTCsl OTKJIIO-
49aTh NpubOP u OJIOK MUTAHUS OT CETH.

TecTep MOYXKeT IKCIITyaTHUPOBATHCS IIPU CJIEIYIONINX PEXKUMAX JIEKTPO-
MIATAHUS:

e or ceru 110-240 B, gacroroii 50 ', ¢ momompbio 6JI0Ka MUTAHUSI,
[IPU TOM IIPOUCXOUT OI3APSIIKA aKKYMYJISITOPHBIX 3JIEMEHTOB;

e Or akKyMyJaTOpHbIX j1eMenToB (NiMh, ¢ HoMUHAIBHBIM HApsIZKe-
ureM 4,8 B u emkoctsio 4300 MAuq).

3apsi| aKKyMYyJISITOPOB aBTOMATHIECKU BKJIFOUAETCSI DU [TOKTFOYEHUH
OJT0Ka TTUTAHUSI.

Bpewmst mostHOTO 3apsiia aKKyMyJISATOPHBIX 3JIEMEHTOB OT BHEIITHETrO 0JI0-
Ka MUTAHWs [P HOPMAJIBHBIX KJINMATHYECKUX YCJIOBHAX — He OoJiee
12 gacos. Ilociie mosiHOrO 3apsifia AKKYMYJISSTOPHBIX 9JIEMEHTOB 3apsii-
HOE yCTPOWCTBO aBTOMATUIECKH OTKJIFOYAETCSI.

Cpok CityzKObl AKKyMYJISITODHBIX 3JIEMEHTOB 3aBHCUT OT KOJUYECTBa
[IUKJIOB «3apsii-pa3psiiy. st qaHHOrO THIA aKKYMYJISITOPHBIX 3JIEMEH-
TOB cpefHuil cpok cyK0nl — H00 MUKIOB «3apsI-pa3psany. Bpems pado-
ThI OT BHYTPEHHUX aKKyMYJISITOPHBIX 3JIEMEHTOB — He MeHee 6 dacos L.

IIpumenarue: 6 cayuae YCMaHOSKY NOAHOCTNDIO PA3PANCEH-
HOIT UAU HOBVT AKKYMYAATNODHOIT INEMEHMOE NEPED 6KAN0-
weHuem mecmepa HeobTooumo ux 3apadums (6pems 3apadku
ARKYMYAANOPOG DOAHCHO COCTNABAAML He menee 30 munym).

ldpk. ceeromuomos — 40 %; IMoxcserka — 50 %; JAuciiieit aBTOBBIKI. — 5 MIIH.
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IIPABUJIA U YCJIOBUSA SKCILJIVATAIIUU

4.1

4.2

4.3

Brumanue! Ias numanus mecmepa om cemu 220 B,
¢ wacmomotl 50 I'uy, ucnoav3ytime MoabKo wWmMamHubil
610k numanua. Hcnoav3dosarue 6a0Ka numaHus ¢ 8b1ro0-
HBILM MOKOM MmeHee 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.);
nanpsizkenue ceru 110-240 B, ¢ wacroroit 50-60 'y (nupu nuranuu Tecre-
pa or 6JI0KA IUTAHUS ).

ormmycTumbie ycjoBUS 3KCILTyaTallun

Temieparypa okpyzxkatorieii cpebl 540 °C;

OTHOCHTEIbHAS BIaKHOCTH Bozayxa 90 %, npu Temmneparype 25 °C;
armocdepnoe gasienue 70-106,7 kIla (537-800 mm pr. cT.);
nanpsizkenue ceru 110-240 B, ¢ wacroroit 50-60 ['u (1pu ucnosb3osanum
BHEIIHEro OJI0Ka [IUTaAHU).

AnmnapartHble XapaKTepPUCTUKUI

TabapuTrHble pasMepbl n3MepUTEILHOTO 6J10Ka He 6osee 200X 101 X 44 mm.
T'abapurnbie pasmeps: 6isioka nuranus ne 60ee 90x 53X 35 MM.

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

Macca 6sioka nuranus we 6osee 0,02 kr.
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5. TIOATOTOBKA K PABOTE

1. UsBnekure Tecrep n3 ynakoBku. [Ipomsseanre BHemmamit ocmotp. I1po-
BepbTe KOMILIEKTHOCTB TecTepa B cooTBeTcTBUU ¢ Tabauneii P21

2. BbLuepKuTe TeCcTEp B HOPMAJBHBIX YCJIOBHUIX HE MeHee 2 9acoB (B TOM
clydae, ec/id paHee TecTep HAXOJUJICS B YCJIOBUSIX, OTJIMYHBIX OT HOP-
MAaJIbHbIX ).

3. Ioakurounre GJIOK IUTAHKUS TecTepa K ceTu (eciu JJisd MUTaHUs TecTepa
OyJeT UCIoIb30BaThCsl ceTeBoe Hampsizkerue 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

Bun simnesoit nanesn npubopa Bepkyr-ET upencrasien na pucynke Bl

Link Tx Rx Test Link Tx Rx Test

&

| Metrotek 4

\

Puc. 6.1. JIunesas nanesnn

1 — CBeroanoaHbie NHANKATOPDI.

TpéxnBeTHbIE CBETOINOHBIC NHINKATOPHI 00ECIIEINBAIOT JIOCTATOMHBIN 00b-
éM mHbOpMAIUN JIjIsi aHAJIN3a U IPUHATHAS PEIleHuil IPU IIPOBEJIEHIN TeCTH-
pOBaHUSI.

Bepxym-ET. Pyxosodcmeo no akcnayamauu
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3Hnauenue c6emoduodubir uHduKamMopos
CeeTomnogabie THAMKATOPEI, 0003Hadenubie na puc. Bl kak «Link», 0To6-
paskaloT COCTOSIHUE MOAKJIIOYECHUS:

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

Caeroauoauble MHAMKATOPLI, 0bo3Hadennble Ha puc. Bl kak «Tx», 0To6-
paskaioT COCTOSTHUE TePeJavu JaHHbIX:

e 3eJIEHBII (MUraeT WM FOPUT IIOCTOSHHO) — MJIET Iepe/lada IaKeToB;
e He I'OPUT — llepejiaua IIaKeTOB He OCYIIECTBJIAETCS.

Caeroauoubie MHIMKATOPLI, 0003HadeHnble Ha puc. Bl kak «Rx», 0T06-
parkKarT COCTOsIHIEe MMPUEMA JTAHHBIX:

e 3eJIEHBIH (MHUIaeT WK TOPUT IIOCTOSHHO) — UJET HPUEM [AKETOB;
® He rOpUT — IPHUEM ITAKETOB HE OCYIIECTBIISIETCH.

Caerouo Hbie MHINKATOPBI, o0o3Hadennbie Ha puc. Bl kax «Test», npu-
HUMAIOT CJIeTYIONIe 3HAUYECHUSI:

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

CBeTOMUOHBII UHANKATOD B HUKHEH YacTH Iepe/Hell IaHeIn KOPILYCa
pubopa 3aropaercsi Py BKJIFOUEHUN BHEITHETO MUTAHUSL:

® 3CJICHBII — aKKyMYyJISITOPHBIE 3JIEMEHTHI 3aPSIyKEeHbI;
e 3esIEHBIN (MHUIaHUe) — IIPOUCKOJNT 3apsi)] AKKYMYJISITOPHBIX JIEMEHTOB;
e 3eséublil (Mepranue) — npoucxoaut obuossenue sepeuil [10 npubopa.

2 — Crpoka craryca.

Ornncanne CTPOKU CTATyCa MPUBEJICHO B pa3jiese
3 — Hucnueii.

IIBeTHoit rpaduwyeckuii qUCILICIH.

4 — Knasuarypa.

Hasnavwenue xaasuwi:

° 0 — Bxkunrounts /Beikiountb (On/Off)
st BK/IIOUeHNst / BBIK/IIOUEHHsT [TUTAHASA TECTEPA HEOOXOAUMO HAZKATH
U yIepKUBaTh KJIABUILY B TeUeHUe 1—2 CeKyH/I.

o — I'maBHoe menio (Main menu)

Kasuma, CJIY2KUT JIJIsd BO3BpaTa B INTaBHOE MEHIO.

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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-

« ™

— BsBog,

B PEXKUMe MEHIO B CJIyUae, KOIJIa BhICBeUNBAETCs BEIODAHHbII IIYHKT,
HaykaThe Ha KJAABUIITY 00ECIeIrBaEeT MEPEX0Jl B COOTBETCTBYIOIIEE
MEHIO W OTOOparKeHHe COOTBETCTBYIOIIETO IKPAHa;

B peXnMe 3aJIaHns JIAHHBIX HarKaThe Ha KJIABUIIY HNPUBOJIUAT K U3-
MEHEHUIO [TapaMerpa Jubo IepeBOIUT B MEHIO BbIOOpa IIapaMeTpOB.
B ciyuae, korpa KiaBurmina @ BBINOJIHsIET (DYHKIMIO BBOJA JIaH-
HBIX, JIJIs BO3BpaTa B IPEJIbIIYIEE MEHIO HCIOJJIb3YeTCs KJIABUIIIA

— Ormena/Bsixon,

Haxxatne ma kiaBumry obecriedmBaeT HEpeXoJi B IIPEIbILYINEe MEHIO,

a TaK2Ke B pezKNMe 3aJaHusd JaHHbIX CJIY2KUT JJId OTMEHbI BBOJa JaHHDBIX.

— KoHTeKkcTHOe MeHIo

Knasuma C.)'Iy}KI/IT LL.HH BbISOBa KOHTEKCTHOI'O MEHIO.

@

.

— q)yHKI_[I/IOHaJIbeIe KJIQBUIIIN.

@ @ @ KaaBuimn YIiipaBJieHUA KYypCOpPpOM.
.’ ‘7 .’ @’ ’7 .a .a .7 ., @, @ — K.T[a-

BUIIN BBOJIA UMP, OYKB U 3HAKOB B COOTBETCTBYIOIIIUE MOJIS.

ITpumenarue: npu HAAHCAMUU HA KAQGUULY @ HG IKPAHE 0TMoo-
PAACAOMCA NOONUCY K c8eMOJUOOHDIM UHOUKATMOPAM; UBEM, PoHa
nooNUCY co8NAJAEM ¢ UBEMOM COOMBEMCMEYIOU,EL20 C8EMOJUOIHO-
20 unduxamopa.

Tudpoi, 6yKBBI 1 CHUMBOJIBI, KOTOPBIE MOYKHO BBECTH C TIOMOIIHIO UM POBOIi
KJIABUATYPBI, IIpecTaBiennbl B Tadsmie Bl

Tabsuna 6.1. [ludpsr, 6yKBBI 1 CUMBOJIBI

Kuaasumia Hudps! ByxkBbI CuMBOJIBI
©) 1 . a /-
2 abc ---
3 def
4 ghi
(52 5 ikl
6 mn o ---
7 pars ---
8 tuv ---

Bepxym-ET. Pyxosodcmeo no aKkcnaAyamauuy
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OIIMCAHUE IIPUBOPA

Tabuna 6.1. [ludpsl, OyKBBI 1 CUMBOJIBL: ITPOJIOJIZKEHIE

9 WXYVZ I

©O)

6.2 Bueumnue pazbEMbl

Pacnosiozkenue BHEITHUX Pa3bEéMOB TecTepa Ha BepXHel 1 00KOBOI HaHe 51X
KopIryca Ipubopa MOKA3aHO Ha PUCYHKAX i

I 2 & Bl

T—T T

0y SNy

Puc. 6.2. Bepxussa naneib Tecrepa

12v= USB  LAN |

)

1

S~ ;
ﬂ

Puc. 6.3. BokoBasi rmanesib Tecrepa

Haznauenne pazbéMoB U MOAKIIOYAEMbIE K HIM YCTPOICTBA IPUBEIECHBI B

TabJmie
Tabmmuma 6.2. Onucanne pazbEMOB IpPUOOpA
MapxkupoBka Hasnauenue pazbéma Iloakarouaemoe
yCTpoicTBO miin Kabeib
A, B Pazbémbr RJ-45 moia Kabesn Ethernet

IIOAKJ/IIOYECHNA K TECTUPYEMOMY
yCTpOfICTBy nJjam ceTu

Pazbémbl 1151 110K IIOIEHIST SFP-motysie
SEP-momyteit

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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Tabsmuna 6.2. Ouucanue pa3zbéMOB TpubOPA: IPOIOJIZKEHIE

LAN! Pazném gia ymamnémmoro Kab6enn Ethernet
YIPABJIEHUST TECTEPOM

USB st mogkmovenns k I[TK mo Ka6enan USB
uarepdeiicy USB

12V (12 B) 1711 IOJIK/TF0UeHNsT BHEITHETO Biok nurannsa
0JI0Ka TTUTAHMA

6.3 Ctpoka craryca

Crpoka cTaTyca COIEPXKUT JaHHBIE O CJIELYIONHNX IapaMerpax (Cjesa Ha-
paBo):

e 3aps baTapen;

CKOPOCTb Ilepeiadn JaHHbIX s nopra A (manpumep, «A:100» o3nava-
€T, UTO CKOPOCTD IePeIadn JaHHbIX Jj1d HopTa A cocrasiger 100 Mour /¢);
TeCT, 3allyIeHHbIl ¢ UCI0JIb30BaHNEeM TopTa A;

CKOPOCTD TIE€PEJIavn JIAHHDBIX Jjist TopTa B;

TECT, 3AIYIIEHHBIA ¢ NCIOIb30BaHNeM mopra B;

TeKyIIee BpeMs CYTOK.

Tectpl, npoBoguMbIe ¢ HcHoab3oBanneM nopra A (B), obosmauaiorcs B
CTPOKE cTaTyca abbpeBUaTypPaMM:

THR (throughput) — anasuu3s upomnyckuoii ciocobuocTy;

LAT (latency) — anaiaus 3aeprKKu;

BTB (back-to-back) — anaiu3z npejebHOll HArPY3KH;

FRL (frame loss) — aHaiu3 ypoBHs [IOTEPh KaJ[POB;

LB1 (loopback layer 1) — uwieiid na dusnueckom (1iepBom) ypoBHe;
LB2 (loopback layer 2) — uwieiid Ha kanagbHOM (BTOPOM) YPOBHE;
LB3 (loopback layer 3) — uwieiid na cereBoM (Tperbem) ypoBHE;

LBA4 (loopback layer 4) — nwieiid na rpancriopraomM (4eTBEPTOM) YPOBHE;
BER (bit error rate test) — onpezesnenne koadbdurnenTa GUTOBBIX OIIN-
00K;

PJ (packet jitter) — oupeesieHue IaKeTHOrO JPKUTTEPA;

e GEN (generate) — remepaiusi TeCTOBOIO LIOTOKA;
e J+G — omupeje/ienne NaKeTHOTO JZKUTTEPA U FEHEPAIsd TECTOBOTO TPa-

(bI/IKa 3allylleHbl Ha OJJHOM IIOPTY;

e PTH — pexum «Tpansurs;
e CTR — renepaius/upuém cJ0KHOIoO Tpaduka.

IHamrame pasbéma 3aBHCHT OT BEPCHII IPHOOpa.

Bepxym-ET. Pyxosodcmeo no aKkcnaAyamauuy
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7. IIPOBEAEHUE AHAJIN3A. PEIIIEHUE
TUIIOBBIX 3A/IAY

7.1 TumnoBble 3aga4n

OcHoBHOI1 33 1a4eil ipu TectupoBanun Ethernet-cereit siiisiercst onpeee-
HUE COOTBETCTBUS IIPEJIOCTABISIEMBIX YCJIYT XapaKTEPUCTUKAM, KOTOPbIE OT0-
BapuBalOTCs B corvianiennu o6 yposae obciyxkuBanus (SLA — Service Level
Agreement) Mexk/1y oriepaTopaMu CBsi3u U KimeHTamu. Ha niepom mMecre cTosit
BOIIPOCHI 00ECIIEYeHHs] MAPAHTUPOBAHHOIO KadecTBa o0cayupanug (QoS —
Quality of Service), KoTOpoe XapaKTepU3yeTcsl CJIEAYIONUMU [TapaMeTPaMu:
MIPOITYCKHAsT CIOCOOHOCTD, YPOBEHD MOTEPh KAJPOB, 3aJeP:KKa U MpeiebHas
HADY3Ka. DTU MapaMeTpbl W IOJIBEPralOTCs TECTUPOBAHUIO B COOTBETCTBUH
¢ merogukoit RFC 2544. Jljs npoBepKu JOCTUKUMOCTU OIMPEIETEHHOTO aJl-
peca BHYTPHU WK 32 MPEJEeJaMU CeTH U MAPIIPYTOB CJICJIOBAHUS JAHHBIX UC-
oJIb3y10TCe nHCTPyMeHThl Ping (9xo-tect) u Traceroute (MapuipyT). Pexxum
Loopback (Ilieiid) mossosisier ocyiecTBuTh nepeHanpasjienue Tpaduka Ha
dusnIeckoM, KaHAILHOM U CETEBOM YPOBHSIX.

7.2 Meroguka RFC 2544

Meromuka RFC 2544 omnpepesisier HabOp TECTOB, KOTOPBIE HCIOJIB3YIOT-
Ccd IPHU aHajn3e U OIEHKE BAaKHEHIINX XapaKTEPUCTUK CETEBBIX yCTPOUCTB.
Coryracao 3T0#f MerofuKe, pu TectupoBannu FEthernet-cereit pekomenryer-
Csl IPOBOJIUTH AHAJIN3, UCIOJIb3Ysl CJEYIONIe OCHOBHBIE Pa3Mephl Kajipa: 64,
128, 256, 512, 1024, 1280 u 1518 Gaiit. Byarogapsi mpeaycMOTPEHHBIM BO3-
MOXKHOCTSIM aHAJIM3a, IIPOILYCKHOM CIIOCOOHOCTH, IIPEIEIbHON HAIPY3KU, YPOB-
Hsl [IOTEPh KAJPOB U 3aJEePKKU, 9Ta METO/INKA B HACTOSIIEE BPEMsI sIBJISAETCS
CTAHIAPTOM «Jie-haKTO» I OTEHKHN Tpou3BoauTenbuoctn Ethernet-cereit.

B nputope BepkyT-ET B0o3M0OKHO TPOBE/IEHNE TETHIPEX CTAHIAPTHBIX TE-
croB B coorBercTBuu ¢ Meroaukoit RFC 2544.

1. Anaaus nponycrknot cnocobnocmu (Throughput). Dmom mecm nposo-
dumcs 0as onpedenenus MAKCUMAALHO B03MONACHOT CKOPOCTIU KOMMY-
MaYUY ONA CEMEBVIT IAEMEHINOB, KOMOPHLE PACTLOAA2AGIOMCA 6 MPAHC-
nopmmuwix cemax Ethernet.
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ITponyckHas CIIOCOOHOCTH — MaKCHMAaJjbHas CKOPOCTDH IEPEIadn JaH-
HBIX, HA KOTOPOI KOJIMYECTBO TECTUPYIOMINX KaIPOR, IPOIIE X Yepe3
DUT, paBHO KOJMYECTBY KaJpOB, OTIIPABJIEHHBIX €My C TECTUPYOIIEro
000PYIOBAHUSI.

ITpu anajmse HPOIYCKHOMN CIIOCOOHOCTH HEKOTOPOE KOJMYIECTBO MAKETOB
¢ MIHHMAJILHBIM Me2KKA[POBLIM HHTEPBAIOM mepeaaéres na sxon DUTH
(puc. ZOH). Barem noncunthsaercs kommuecTso nakeros, npumemIx
¢ BoixogiHOro opra DUT. Ecsin 0HO 0Ka3bIBaeTCsl MEHbIIe KOJIUIeCTBa
[epe/IAHHBIX [TAKETOB, TO MEXKKa/[POBbIIl HHTEPBAJI yBEJININBACTCS U TECT
BBIIIOJIHSIETCSI CHOBA.

ITpumeuarue: 3a6UCUMOCTIL MENHCIY MEHCKAOPOSHIM UHMED-
BANOM U HA2PY3KOUT ABAAEMCHA 00PaAMHOT, NOIMOMY OOALUUM
BHAYEHUAM MEACKAOPOE020 UHMEPBAAL COOMEBETNCMEYION, MEHD-
wWue 3HAYEHUA HA2PY3KU.

V1

1

i -

npousoLwna noteps
Kaapos

vt NUT/DUT
1

loopback

Ne nonbrTkm

V1, V2 - ckopocTb nepeaayum AGHHLIX

Puc. 7.1. Anasms npormyckuoii criocobrocTn

Ananaus sadeporcku (Latency). Omom mecm npumeHsemcs 0ai anaiu3a
8pEMEHU, KOMOPOE HEOOTOOUMO KAOPY OAL MPOTOHCOEHUS 0T UCTNOUHU-
KQ K NOAYHAMENIO U 00PamHo, K ucrodnomy asemenmy. Eeau epemsa 3a-
0EPIICKU USMEHACMNCA, IMO MOICEM NPUGECU K npobaemam 6 pabome
CEPBUCOB PEANLHO20 GPEMEHAL.

Ilpn amammse 3afepKKH CHA4aJIa OIPEIEIACTCA IMPOIyCKHAA CIIOCOD-
nocts DUT 151 BbIIENEpEeYUC/IEHHBIX pasMepoB Kajipa. Jjis KarxKjioro
pasmMepa rmakera Ha COOTBETCTBYIOIIEH eMy MaKCUMAJILHON CKOPOCTH 110~

1’I‘epMI/IHbI ’KI(L()[), ()CY'Z’H'L(LZ[)(LMM(I " naxem B OIIMCAHUAX TECTOB ABJIAKTCA CUHOHUMAaMUN.
2B 9TOM U IIOCJIEAYIONIUX OIIMCAHUAX TECTOB BCE€ PaACCMOTPEHHBIE ,ILefICTBHH BBITIO/THAIOTCA Te-

CTEepPOM aBTOMATUICCKH.

'SHa PUCYHKaX IIpeIcTaBJIeH OAUH U3 c1rrocoboB TIOAKJJIIOYIE€HU A npn60pa K TeCTUpyeMoOMy yCTpOﬁ-

cTBY /cern. [Ipyrue BApHAHTBI MOJIK/IIOMCHAS — cM. passen L3
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CBLIIAETCs TOTOK KJIPOB 110 OLPeeIEHHOMY aspecy. MuHuMabHas 1Ji-
TEJILHOCTD TECTOBOrO moToka — 120 ¢ (I0Ib30BaTENb MOKET 33/aBaTh
JIpyroe 3Hadenue B npegenax or 1 10 2886 ¢). Yepes nekoTopoe Bpems B
OJINH ITAKeT BCTABJIAETCS MeTKa ompe/iesénnoro gpopmara. Ha mepejaio-
mieil cropone 3anuckiBaeTcs 3Hadenne Ta — BpeMenn, K KOTOPOMY ITaKeT
€ MeTKOI ObLI MOJTHOCTRIO Hepenan. Ha mpuémuoil cTopone omnpeiesisier-
cd METKAa W 3alliChIBaeTcd 3uadenne 1b — BpeMeHnm mpuéma makera C
METKOI.

Baznepxkka (Latency) — sro pasuuna (Tbh — Ta). Dror TecT nosropsier-
ca me Menee 20 pas (LOJIb30BaTE/Ib MOXKET 3a/IaBaTh JAPYroe 3HAYEHUE B
upegenax ot 1 g0 30). ITo pesysnbraram aHaJn3a BbIYUCIAETCS CPEJIHSIS
3a/1ePKKA.

Ta

Il - «azp c meTroin

nayka Kaapos

/]

< loopback

3agepxka = Tb - Ta

Tb

Puc. 7.2. Ananus 3ajiepKKu

3. Amnaaus yposns nomepv xadpos (Frame Loss Rate). Dmom mecm neob-
TO0UM OAS NPOBEPKYU CNOCOOHOCTU CEMU NOJIEPHCUBAMD NPUNOHCEHUS,
Komopbie pabomaiom 6 peasbrom epemen (6€3 603MONCHOCTIU NOBIMOP-
Holl nepedavu), mak kax 604vwWoll npouenm nomepsv kadpos npusedém
K YTYOUeHuI0 Kavecmea CEPEUca.

Anayinz ypoBHsI IIOTEPH KaPOB M03BOJISET PACCIUTATH IIPOIEHT KaJIPOB,
KOTOpPBIE He OBLIN MEPEIAHbI CETEBBIM 3JIEMEHTOM IIPU TOCTOSTHHON Ha-
Ipy3Ke U3-3a HEJI0CTATKA AMAPATHBIX PECYPCOB.

IIpu anmanuze ypoBus norepsr kanpoB ua Bxojg DUT ma omupemesrén-
HOIl CKOPOCTH MOCBLIAETCA HEKOTOPOE KOJIMIECTBO Kaapos (input count)
U [OJICYUTHIBACTCS KOJIMYECTBO MAKETOB, IPUIIE/IINX € BBIXOJHOIO TIOD-
ta DUT (output count).
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VpoBenb oTephb KaJpOB PACCUUTHIBAECTCHA IO (hOpPMyIIe:

100 x (input count — output count)

(input count)

IlepBast monbITKA HOJIZKHA OCYIIECTBIISITHCST Ha, CKOPOCTH, MaKCUMAJIbHON
Jtst TaHHOTO coeunaenns. Cireyrommast MoMbITKa JTOJIZKHA TTPOXOIUTH Ha
ckopocru, cocrapysomeiit 90 % or MakCMMAaJbHON, 3aTEM HA CKOPOCTH,
cocrasystiomeit 80 % or makcumabHOi. VenbITanust IOBTOPSIIOT, yMEHb-
nrasi CKOpOCTh TeCTOBOro 1moroka uHa 10 % (Bo3MOKeH MeHbIIHii mar), 10
Tex IOp, IMOKa B JIBYX IOIBITKAX IOAPs HE Oy/eT MOTEepsiHO HU OIHOI'O
KaJIpa.

100%
==
-
notepu - X%
90% ‘loopback
S -

. %9
notepu - X%

Ne nonbrtku
X%, X5% — NOTepu Npu cOOTBETCTBYHOLLEM Harpyske

Puc. 7.3. Ananus ypoBHS TIOTE€DPH KaJpOB

Ananrus npedeavnoti naepysku (Back-to-back). Tecm noseoasem oue-
HUMD 6DEMA, 68 MEUEHUE KOMOPO20 YCMPOolicme0o CNPABAAECMNCA C MAkK-
CUMANDHOT, Ha2PY3KOT.

IIpu anasmse mepasnomepHocTu nepegadn maHuabix na sxox DUT orcer-
JIAIOTCA KaJApbl ¢ MUHUMAJBbHON MEXKKaJAPOBOI 3a/1€PKKOIl U TOJCYATHI-
BaeTrcs KoamdecTBO nmakeToB ¢ Beixona DUT. Eciu kommdyecTBo ormpas-
JIEHHBIX KaJ[POB PABHO KOJNYIeCTBY KaipoB Ha Bbixoge DUT, To Bpemsi, B
TedYeHre KOTOPOro OTIIPABJISIIOTCS KAJIPhl, YBEJIUINBAETCS U TECT TIOBTO-
pgercs (MOKa B JABYX IMONBITKAX HOAPs HE OyJeT IHOTEPSHO HU OJHOTO
kazpa). Eciu ke kosmuecrBo nakeros Ha Boeixoge DUT menbine uduncia
OTIIPABJIEHHBIX, TO BPEMS YMEHDBIIAETCS U TECT IIOBTOPSIETCS.
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nayka Kaapoe
s
I [
1 kaap noTepsH
KOJ1-BO KaApOB B Nayke Tt ;
MeHblUaeTCs ' |OOprCk
I <
notepb HeT
Ne nonbrtku
Puc. 7.4. Ananu3s npejie/ibHOI HATPY3KU
7.3 llomkaroveHue npubdbopa m HAYAJIO PabOTHI
7.3.1 Cxembl MOAKJJIIOYEHUsT TIPpUOOpa
“7771 loopback
__ layer 2
MACs
MAC 2
P2
MAC d = RACR]MAC s = MACT
NuT/DUT N R . loopback
nopr A(B) <> m < nopT A(B) <--- layer3
\;ﬂﬂﬂﬂﬂ

MACR

[MAC d = MACR[MAC s = MAC 2

MACd — MACs
IPd — 1IPs

Puc. 7.6. BapuanT noakiouenus 2
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TPs=IPI[Pd=1P 2
[MAC d = MACRIMAC's = MAC 1]

nopt A >

nopt B

TPs=TPIIPd=1P 2
[MAC d = MAC 2[MAC's = MACR]

TPs=IPI[Pd=1P 2
[MACd = MAC2[MAC's = MAC 1]

nopt A >

nopt B
-

TPs=TP I[P d=1P 2
[MAC d = MAC 2] MAC's = MAC T

Puc. 7.8. BapuanT nojk/rouenust 4

Ha puc. [[Hnokazano cxemaTnueckoe HOAKII0YeHe IPUOopa (¢ UCII0JIb30BAH-
€M OJIHOIO [IOpTa) K CeTH, colepKalleil ycrpoiicTsa, paboTaloniyie Ha KaHab-
HOM yDOBHE, TaKue, Kak, HalpuMmep, cereBoil kommyrarop (switch). B srom
cJlydyae TeHEepUPYyeMblil TPUOOPOM TpapUK JI0J?KEeH ObITh IT€PEHAIPABJIEH 00-
PATHO IIOCPEICTBOM Opranu3anuu BuentHeil «meriu» (loopback). Ilpu arom BO
BXOJANIUX MakeTax MeHsirorcst Mectamu MAC-agpeca oTIipaBuTe ist U MOJTY Ya-
Tessd, u TpadUK BO3BPAIIAETCHA HA MCXOIHBIN OPT.
Ha cxemax monkimrodennsi BBEIEHBI CJIELYIONIE 0003HAYECHIIS:

MAC s — MAC-aupec ornpaBureis;
MAC d — MAC-aapec nosydareist;
MAC R — MAC-azapec muiosa;

IP s — IP-azpec ornpaBuTes;

IP d — IP-ampec mosygaresns.

Ha puc. [CH nokazano nojak/odenne npubopa K ceTH, cojepykaiieil yerpoii-
crBa, paborarolire Ha KAHAJIBHOM U CETEBOM YPOBHSIX, TaKWe, KaK, HAIPU-
Mep, cereBoil KommyTaTop (switch), mapmpyTtusarop (router). B otsinune ot
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MPEJBIIYIIEro CIydasi, BO BXOJAIMX HakeTax MeHstorcs Mectamu 1 MAC- u
IP-azpeca orpaBuTesist u morydaress, u TpaduK BO3BPAIIACTCS HA NCXOTHBIN
[IOPT.

B cityuae TecTupoBaHus yCTPOUCTB/ceTeil ¢ BO3MOXKHOCTBHIO MAPIIPYTH3a-
uu [P-rpaduka ucnosbsyiores asa nopra (puc. [L1). B arom ciydae nakerst
[IEPEHATIPABJISIIOTCS HA JPYTON MOPT TPHOOpa TIPH TOMOIIU MapIIPYTH3aTOPA.
Takxe BepkyT-ET MoxkeT ObITH TOAKIIOUEH K CETEBOMY KOMMYTATOPY, TAKOE
[IOJIKJIIOYEHNE [TOKA3aHO HA PHUC.

7.4 RFC 2544. O061ue HacTpoiiku

[ n:ico - By———— - 04:39

HacTpoikm

Tononorua TecToB
3aronoBok
Kappt!

Sapepxka
MoTepn rapgpos
MpepensHas Harpyzka

NlononH1TensHo

Mo ymonm-anim

Puc. 7.9. RFC 2544. Hacrpoiiku

BaﬂaTb SHaYCHUA ITapaMeTPOB TECTOB JJid IIPOBEICHUA aHaJIN3a MOXKHO
ﬂByNHICHOCO6aMHZ

1. Beibparb cranmapTHbBIe HACTPOIKY B cooTBeTcTBUN ¢ MeToaukoit RFC 2544
(kmapuma F4 («ITo ymosuanuios)). HacTpoitku GyyT NpuMeHeHbI JJIst
BCEX TIOJIMEHIO, TIoKa3aHHbIX Ha puc. [L9 kpome «Tomosorust recToB» u
«3aroJI0BOK».

2. IIposecru nHacrpoiiky Bpy4nyto (cMm. pasmesst [CIIHCAD, [COTHZLT).
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7.4.1 HacTtpoiika 3arojioBKa

H  A:1000 - B:1000 — 01:53

3aronoBok

MAC Otnp. ©00:21:CE:08:00:11
MAC Mony4, ©00:21:CE:08:00:12

IP Otnp. 192.168.1.1
IP Monyu., 192.168.2.2

VLAN: Buka.
IP: ToS 0000, precedence ¢
UDP: 60000/50000

Puc. 7.10. Mento «3arogoBox»

e MAC Otmp. — MAC-anpec ornpasuresisi. B kauecrse MAC-anpeca
ornpasuresist ykasbiaercas MAC-anpec uarepdeiica ncrounnka.
e MAC ITonyu. — MAC-ajpec niosyaares.

— Ecam ucrounuk u noJrydaresb COCIUHEHbI HAIIPSMYIO, Oe3 IpoMe-
JKYTOYHBIX MapIIpyTU3aTOPOB, B KayecTe MAC-ajipeca nosrydare-
st yraseiBaercs MAC-ajpec nunrepdeiica mosrydareis.

— Ecim Meky MCTOYHUKOM U IOJIydaTeseM CyNeCTBYeT XOTs Obl
OJIUH MapIIPYyTU3aTOP, HeobxoauMo yKasaTb MAC-aapec Gauxkaii-
IIero K UCTOYHUKY MAPIIPYTU3ATOPA.

e IP Ornp. — IP-axpec oripaBuTeis.
o IP Ilonyu. — IP-aapec nomyvareis.

CymecTByer BO3MOXKHOCTH aBroMaTudeckoil mojcranoBku MAC- u IP-
aJIPecoB:

e 1pyu HaxkaTuu Ha Kiasumty ~F1 (CF2 ) Bmecro texkymero MAC-apeca
oyaer nogcrasien MAC-anpec nopra A (B), ykasaumnbiii 8 menio «u-
dopmarms» ;

e Ipu HAXKATUM HA Kjasuily ~F1 (1 F2 ) Bmecro rekyiuero IP-aapeca 6y-
zet noacrasien IP-anpec mopra A (B), saganubiit 8 menio «Ilapamerpor
ceTu;

e npu Haxkaruu Ha Kiasuily F3 (upu Boibope «MAC Ilosyu.») Gyumer
nposesien ARP-zampoc. B pesyibrare 3ampoca BMecTo Tekyimero [P-
aJipeca noJryuarejist oyjger nogacrasiieH [P-agapec, coorsercrByromuit MAC-
AJIPECy TIOJTY daTeIsl.

Takzke Ha 9KpaHe 0TOOpPArKAIOTCs 3HAYEHUsI, 3aaBacMble B MEHIO «3aro-
JIOBOK (HOIL.)>».
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7.4.2 Hacrpoiika 3arosioBka (OMOJIHUTEIHHO)

M} N:1000 - B:1000 - 21 44

3aronosok (gon.)

YLAN [N
ID 4095

MpuoputetT ©

Precedence ©
ToS 0000

UDP src 60000
UDP dst 50000

Biwirin Eirn

Puc. 7.11. Mento «3arosnosok (z1o1.)»

e ID — 12-6urnbiii npentuduxkarop VLAN, mpexacrasisier coboii duciio
or 0 1o 4095. OxurozHauHo ompesessier VLAN, KOTOpoii npuHaIIe:KuT
kayip. Hynepoe 3navenne VLAN ID mokasbiBaeT, 9TO JaHHBIN Kajp HE
nvecér nadopmarun 0 VLAN, a comepkut nHMOPMAINIO TOJIBKO O IIPHO-
purere. Ecim 3uauenune VLAN ID ycranossieno paBubiM 1, TO mipu mipo-
X07le gepe3 mopt cereBoro kKommyraropa 3uadenne VLAN ID s sroro
kajipa Oyner ycranosseno pasubiM VLAN ID mopra.

e IIpuopurer — noJe, KoTopoe onpe/iessier npuopurer Tpaduka. Cyrie-
crByer 8 3nauennii npuopurera ([I]), coorsercTBre MeK Iy IPHOPUTETOM
u TuroM Tpaduka upejacrasieno B Tabiune [CI

Tabmuma 7.1. IIpuopurerst n Tumsr TpaduKra

3unauenne | Onucanue

1 Background

0 (Default) | Best Effort

2 Excellent Effort

3 Critical Applications
4 Video

Voice

Internetwork Control
Network Control

K= R EeA

Tunsr Tpacduka Network Control u Internetwork Control 3apezepsupo-
BaHBI JIJIs1 COOOIeHmil yipasienus cerbio. [Ipuopurerst 4 u 5 MoryT uc-
[TOJIB30BATHCSI JJIsl 0CODO TyBCTBUTEJILHOIO K 33JIepKKaM TpaduKa, TaKO-
ro, KaK Bueo uin pedb. [Ipuopurersl Tpacduka ¢ 3 o 1 npegHazHadeHbI
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JI7IST PA3JIUTIHBIX 337129 — OT MOTOKOBBIX mpumoxkenwnit 10 FTP-rpaduka,
CIIOCOOHOTO CIPABUTLCHA € BO3MOXKHBIMU 1oTepsamu. Kimacc 0 pesepsBu-
pyercst Jisi « MAKCHUMAJIBHO JIydIlieily JOCTaBKU U IIPUCBAUBAETCS B TEX
cJIydasix, KOrJa He crenuduInpoBaH HUKAKON Ipyroil Kjacc.

e MPLS — nepexon B MeHio «CTeK METOK».

e Precedence — moJie, KOTOpoe yKa3bIBA€T MPUOPUTET KaJpa. Bo3mMoxK-
HO BOCeMb 3HaUeHuii npuopurera Kajapa B coorsercrsuu ¢ RFC 791 [2].
OrnpaBureib MOXKET yCTAHOBUTH B 3TOM II0JIe JII0O0e 3HAYEHUEe 13 Tab-

JIAITBI

Tabmuna 7.2. 3uavenus nonas Precedence

3uavenue | Onucanue IIpumeyanue

0 Routine OOLITHBII TPHOPUTET

1 Priority IIpeanoarnre/bHBIN TPUOPUTET
2 Immediate Hewmengennntit mpuopurer

3 Flash Cpounblit ipuopuTer

4 Flash Override DKCTpEHHBII TPHOpUTET

5 CRITIC/ECP Kpurnyecknit npuopurer

6 Internetwork Control | MezkcereBoe yrnpasienue

7 Network Control CereBoe yupasienne

e ToS (Type of Service) — moJsie, KOTOpPOe ONpeEIIeT THII OBCILY KU~
Banus [P-makera. OrnpaBureib MOXKET yCTAHOBUTH B 9TOM MOJIE JIIODOE
sHavenne u3 tabsmupt [3 pykoojcreysick Merogukoit RFC 1349 [H].
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Tabmuma 7.3. 3uavenus noas ToS

3HadyeHUne

Onucanue

IIpumeyanue

1000

Minimize delay

MuHIMN3IpPOBaTh 3aJEPIKKY.
Wcnonb3yercst, Koryga BpeMst
JIOCTaBKHU TAKeTa C MCXOJIHOTO
CeTeBOI'0 YCTPOUCTBA 110
azpecara (BpeMsl OXKHUJIAHWs )
HanboJIee BaXKHO U JOJIZKHO
OBITH MITHIMAJIBHBIM.

0100

Maximize throughput

MaxkcumasibHast TPOITyCKHAasT
CITIOCOOHOCTD. Y KA3bIBAET, ITO
[aKeT JO0JIXKEH ObITh
IepeHaIpaBjen depe3 Kana
C MAKCHMAJIBHOIT ITPOITYCKHOI
CIOCOOHOCTBIO.

0010

Maximize reliability

MakcumasibHast HaJIEKHOCTD.
Wcnonb3yercst, Korga BaXkKHO
UMeTh yBEePEHHOCTH, ITO
JaHHbIe JJOCTUTHYT ajipecaTta
6€e3 ITOBTOPHOII IIepeati.

0001

Minimize monetary cost

MuHIMUBHPOBATH CTOMMOCTD.
Wcnonb3yercs, Korga

H606XO,HI/H\/IO MUHUMU3UPOBATH
CTOUMOCTD IIepe/avun JaHHbIX.

0000

All normal

O6braHOE 06CITYKIBAHEE.
B sTom ciryuaae
MapIIPyTU3aIisl ITaKeTa,
OTJAETCe Ha yCMOTPEHHUE
posaiijiepa.

e UDP src — nosie nozsosisier BBectu Homep UDP-topra ornpasutess.
e UDP dst — mosie ospoJisier BBectu Homep UDP-nopra mosty4aare)isi.

7.4.3 RFC 2544. Hacrpoiika MPLS

Crek MeTOK 1t TecrupoBanus 110 Meroguke RFC 2544 3anaéres B MeHIo
«Crek meTok»: Hamepenus = «RFC 2544» = «Hacrpoiiku» = «3arojgoBok»
= «Jlononuurenproy = «MPLS».
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0 A:ico - B:——— - 19 22

Ctek meTOK

3
MeTka 30000
MPLS COS5 ©
TTL 128
MeTtka 20000
MPLS COS5 ©
TTL 128
MeTka 10000
MPLS COS5 ©
TTL 128

Brikn 1 2 3

Puc. 7.12. Menio «Crek MeTOK»

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

MPLS COS — kmacc obc/IyKuBaHus TaKeTa.

TTL — BpeMs KU3HU TaKeTa C METKO.

7.4.4 TomoJsioruss Tecros

IR  N:1000 - B:1000 — 02:01

Tonenorma TecToB

MNopT nepegayud sl

NopT npuéma A

A B

Puc. 7.13. Menro «Tomosiorust recToB»

C IOMOIIBIO 9TOI0 MEHIO 3aJIa€TCsI IIOPT PUEMa U IOPT IIePeJain JaHHbIX.
OMH U TOT 2Ke [IOPT MOKET CJIYy?KUTh U JJIsl [IePeJavun U s IPUEMa, JaHHBIX
(manpumep, npu ucnosnbzosanun Gynkmuu Loopback).
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7.4.5 Bbibop pazmepa Kaapa

R  A:100 - B:—— - 10:34

W@ JaIIO -
I
o1
2}

Mo YMomaHH

Puc. 7.14. Mento «Kaapsr»

Pasmepsl KaIpoB Jjisl IIPOBEIECHUs] TECTUPOBAHUS MOXKHO 3aJIaTh JIBYMs
crocobamu:

e BriOpars crangapTHbie pa3Mepbl [I€PeIaBaeMbIX Ka/[POB B COOTBETCTBUN
¢ merogukoit RFC 2544 (kuasuma  F4 («ITo ymosrganuio»)): 64, 128,
256, 512, 1024, 1280, 1518 6aiit. IIpn 3TOM mMeeTCsT BOBMOXKHOCTD JI0-
HOJTHUTEJILHO 33JIaTh OJMH KaIp [IPOU3BOJILHOTO0 pasmepa (or 64 10 9600
Gaiir).

e Beectu Bce pasmepbl KaJIpOB Bpy4HYyIO. Pasmepbl KaJipoB He JOJIXKHBI
6bITb MeHbIe 64 6aiiT u npepbimars 9600 GaiiT.

7.5 RFC 2544. Hacrpoiika napaMeTpoOB TE€CTOB

7.5.1 Ilapametpnl Tecta «IIpomyckHasi cmocoOOHOCTH»

0 A:ico - B:——— - 10 51

MponyckHas cnocoBHoCTb
HacTpoikm

fla
Harpyska.® 100
MNpoGa.c 10

Het La

Puc. 7.15. Hacrpoiika napaMeTrpoB Tecta
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e BhinosHATH — BKIIIOUEHNE /OTKIIIOUEHNE AHAJN3a TTPOITYCKHOM CIIoco6-
HOCTH.

e Harpyska — BesmumHa HATPY3KH 3aJa8TCsd B IPOLEHTAX OT CKOPOCTU
recrosoro noroka (1-100 %).

e IIpo6a — mepnoj BpeMeHH, B TEYEHUE KOTOPOTO BBITOJIHACTCA TECT JJIs
KazKJIOI'0 3aJIAHHOT0 B HACTPOMKAx pasMmepa Kaipa (1-2886 c).

7.5.2 IlapameTpsl TecTta «3ajepKKa»

0 A:ico - B:——— - 1052

Sapepxka
HacTpoikm

| Bunonnar IR
Kon—-Bo npo6 20

MNpoBa.c 120

Harpyzaku

Het La

Puc. 7.16. Hacrpoiika napameTrpos Tecta

e BoIoyiHATS — BKIIIOUEHNE /OTK/IIOYEHIE AHAIN3A 3a1EPXKKH II€PEIadn
JAHHBIX.

e KoJs-Bo mpob6 — KOIUTIECTBO MOBTOPEHMH TECTa JITsT KayKI0T0 38 TaHHO-
ro pa3mMepa Kajpa.

e IIpoba — mepuos BpemeHun, B T€IE€HNE KOTOPOTO BLITTOIHIETCS TECT JIJIsT
KazKJIOI0 33JIAHHOTO B HACTPOMKax pasmepa Kapa (1-2886 ¢).

e Harpyskm — nepexos1 B MmeHIO «Harpyskms.

0 A:ico - B:——— - 10:53

Harpyzsku

Ll L8 lMpon. cnoc.

84 Gant 100
128 Gamtr 100
256 Gant 100
212 Gant 100

1024 Gaat 100
1280 Ganat 100
1518 Gaatr 100
9600 Gant 100

HEMNHERENR

Mpon, cnoc, BpuqHL

Puc. 7.17. Menio «Harpysku»
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e Ncrounuk — upu Boibope «IIpor. coc.» (*F1 ) tecr «3ajuepxkias Oy-
JIET TIPOXO/IUTD TIPU 3HAYECHUY HAIPY3KU, [TOJIYIYCHHOM B PE3YJILTATE TECTA,
«IIpomycknas crnocobuocrb». [Ipu Boibope «Bpyunyto» ( F2 ) npu mnpo-
BEJICHUH TecTa OYIyT WCIOJIH30BAHbI 3HAYCHUs, 3JIAHHBIE M0JIb30BATE-
geMm (0-100 % ). VimeeTcst BO3MOXKHOCTD BBIOODA BEJIMIUHDI HATPY3KH JJIst
BOCBMU Pa3MepoB KaJipa (pasmepbl 3ajaiorcs B MeHo «Kaupory ). Ecin
JIJIsT OJTHOTO WJIM HECKOJHLKUX PAa3MEpPOB KaJPOB BEJUYIUHA HATDY3KU HE
3aJaHa mian 3aaana pasaoit 0 %, aHaus 3a/I€pyKKU JIJIs 3THX PA3MEPOB
KaJIPOB IIPOBOJIUTHLCA HE OYIeT.

7.5.3 Ilapametpsl Tecta «IloTepu kagpoB»

7 n:ico - By———— - 10 54

MoTepn rapgpos
HacTpoikm

| Bunonnsrs WK
MNpoGa.c B0
War.% 10

Hau.narpyska.® 100
KoH.Harpyaka,” 1

Her la

Puc. 7.18. Hacrpoiika mapaMeTpoB TecTa

e BroimosiHaTs — BRIIOUEHUE,/ OTKIIIOUEHNIE aHAJIN3a YPOBHS [IOTEPh [epe-
JTATI.

e IIpoba — mepuos BpemeHu, B TeUIEHNE KOTOPOTO BLITTOIHIETCST TECT JIJIsT
KazKJIOI0 33JIAHHOTO B HACTPOHKax pasmepa Kaipa (1-2886 c¢).

IMTar — mar usmenenust Harpysku (1-10 % ).

e [losim HavasIbHAsI HArpy3Ka U KOHEYHAasi HATPYy3Ka IMO3BOJISIOT 3a-
JATDh IAATIA30H 3HAUEHNI HATPY3KH, HA KOTOPOIt Oy/IeT MPOBOINTHLCSA aHa-
JIN3 yPOBHS IIO0TE€Ph. SHAYEHUs 33Jal0TCsd B IIPOIEHTaX OT CKOPOCTU Te-
CTOBOTO IOTOKA.
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7.5.4 Ilapamerps! Tecta «IIpenesnbHass Harpyskas»

L A;——— - B:l10¢ - 18:03

MNpepensHan Harpyaka
HacTpoikm

Bunonnnats [MIE]

Kon—Bo npot 50
MpoGa.c 60O

Harpyzsku

Her la

Puc. 7.19. Hacrpoiika napamMeTrpoB Tecta

e BhINosHATH — BKIIOUEHNE /OTKIIIOUEHIE aHAJIN3a MPEIENTbHOM HATPY3-
KH.

e Koi-Bo mpo6 — KOJIMIECTBO OBTOPEHHIT TecTa JJIsl KasKI0I0 33 1aHHO-
ro B HACTPOIKAaX pazmepa Kajpa.

e IIpo6Ga — mepnoj BpeMeHH, B TEYEHUE KOTOPOTO BBITOJHACTCA TECT JJIs
KaXKJI0I'0 3aJIAHHOT0 B HACTPOMKAxX pasMepa Kaipa (2-2886 c).

e Harpysku — nepexon B meno «Harpyskwu» (em. pue. [LI7).

7.5.5 JlomosiHUTEJIbHBbIE HACTPOWKU

0 A:ico - B:——— - 10 56

NlononH1TensHo

7000

06yuenme.mc 2000

Puc. 7.20. Memnrio «/lomosiauTenH0»

e VMHTepBasi, MC — BpeMst MEXK 1y OKOHIaHUEM OJHOMN IPOOBI 1 OTIIPABKOM
00y JaOIIEero Kaﬂpaﬁ

e OGyuenmne, MC — BpeMs, 9epe3 KOTOPOE HATHETCST TECTUPOBAHUE ITOCIIe
OTIPaBKN 00YIAIOIIETO KaIpa.

4Ompeenenne Tepmua <0Gy AN KaIp» TIPHBEICHO B TJIOCCAPHH.
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Corutacao RFC 2544, uarepsai cocrasisier 7000 mc (2000 Mc orBosuTcs Ha
[IOJIy9€Hre OCTATOYHBIX KaIpoB, 5000 Mc — Ha pecTadbMIN3AIIIO TECTUDPYEMOTO
yerpoiicrsa), a obyuenue — 2000 mc.

ITob30BaTE L MOKET 33/1aBATH TPOU3BOIbHBIC 3HAUEHUS HHTEPBAJIA B IIPe-
genax ot 100 mo 7000 mc, Beuannaa 00y IeHnsT He MOKHA OBITH MeHbIre 100 Mc
u npesbimaTh 2000 Mc.
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7.6 RFC 2544. IIpoBeaenune aHajimnsa

7.6.1 IIponmyckHasi cmocobHOCTh. Pe3ynbTaThbl aHamn3a

e Tabsuma.

L  A:1000 — B:1000 - 15 41

MponyckHas cnocobHoCTh
Kapp % Me/c TecT
64 100,00 761,905 Tlotoso
128 100,00 864.865 [ovoeo
256 100,00 927,536 [loToBO
512 100,00 962,406 [oToBo
1024 100,00 980.843 TlovoBo

CrapT paidr Kanp/c JlaHHuE

Puc. 7.21. PesynpraTs! Tecra: Tabdbsma

Pesysbrars TecTa 0T06pazkaoTed B TabJIMIHOM BUjie: pa3Mep Kaapa (B 6aii-
Tax), 3HaYeHUe HPOIYCKHOMN crocobHocru (B %), HOJLydYeHHOE B Pe3yJbTare

aHAJIM3a 3HAYCHNE TIPOILYCKHOM CII0COOHOCTH (U HAXKATUY HA KJIABHILY ~F3
[IPOUCXOJUT BLIOOD e uHuUL u3Mepernst — Mout /¢ umu kaap/c).

e ['pacdux.

HE  A:1000 - B:1000 — 14:28

BT MpanyckHan cnocobHoCTE

64 l2g 256 Gl2 1024 1080 1518
pasmep kagpa.b

Tafnuuya

Puc. 7.22. Pesynbrars Tecra: rpaduk

JuarpamMMa H0Ka3biBaeT 3HaYEHUs IPOIYCKHOI criocobuoctu (B M6ur/c)
JLIST KazKJIOT0 3aaHHOr0 B HACTPOMKAX pasMepa HaKeTa JaHHBIX.
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7.6.2 3agepKKa pacnpocTrpaHeHus. Pe3ynbraTbl aHammusa

o Tabsuma.

W n:i00 - Bi——— - 11:21

Sapepxka
Kapp Harp.® Bpema.mc TecT
64 100,00 0.001 [loToBo
128 100,00 0,001 TloToBo
256 100,00 0.001 TloToBO

512 oT
1024  — — Koy
1280  ——— — Koy
1518 oy
9600 ¥ny

T: 1235.391 R: 1235.391 MB

Crapr Tpadui LarHee

Puc. 7.23. PesysibraTsl Tecta: Tabsmma

Tabsuna MOKa3BIBAET CpeJHEee 3HAYEHWE 3aJIePyKKU (B MC) JJI KayKJIOTO
3aJAHAOTO B HACTPOMKAX pasMepa Kajpa JAHHBIX U COOTBETCTBYIOIIEE €My
3HaYEHUe HPOIYCKHOI criocobuoctu (B %), MOJIyueHHOE B PE3yJIbTare TecTa
«IIpomycknas criocCOOGHOCTD».

e ['pacduxk.

Hl  A:1000 LAT B:1000 LAT  00:05

SANEPHEG, MO Zanepria
0,0100

IR L R O P P TS PSP PP SRR
By DB O] oo e
TS S P

64 126 256 Loz4 5% 1500
pasmep kagpa. B

Taénvya

Puc. 7.24. PesynbraTs Tecra: rpaduk

Ha jmarpamme st KakJIoro pasmepa Kajpa 0ToOpazKaeTcs: CTOJI0er, BbI-
€OTa KOTOPOT'O COOTBETCTBYET CPEIHEMY 3HAUYCHUIO 3aJ€PKKU (B MC).
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7.6.3 VYpoBeHb norepb KagpoB. Pe3ynbpraTsl aHa/3a

o Tabsuma.
IR  N:1000 - B:1000 — 00:26
MoTepn rapgpos
Kapp Harp.® Notepwn.%
64 100 18,5830
64 90 7.0022
64 80 10,4815
Crapt papmk laHHue

Puc. 7.25. PesysibraTsl Tecta: Tabsmia

B rabsuie g Kaxka0ro pazmepa nakera (B 6aiiTax) u cOOTBeTCTBYIONIEN
zarpy3ku Kanasa (B %) orobpazkaercs 3HadeHue ypoBHsd 1orepb (B %).

e ['paduxk.

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

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

Tatmmya fereqpga

Puc. 7.26. Pesysnbrarsl Tecra: rpaduk

Ha rpadmuke st KazKI0ro yKasaHHOTO B HACTPOHKAX pasMepa Kajpa I10-
Ka3aHa 3aBUCHMOCTH YPOBHsI 1I0Te€Pb Kapos (B %) or Harpysku (B %).
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7.6.4 IlpenenbHas Harpyska. Pesynbprarsl aHa/m3a

o Tabsuma.
W n:i00 - Bi——— - 11:27
MNpepensHan Harpyaka
Kapp Bpema.c
64 10,00 loToBO

128 10,00 FNoToBO
256 OTHMeHEH
512 ¥ny

1024 oy

1280 ¥ny

1518 oy

9600 ¥ny

T: 779.376 R: 770,798 MB
Crapr Tpadui Kanp LarHee

Puc. 7.27. PesysibraTsl Tecta: Tabsmma

B rabaurne myis Kazkmoro pasmepa makera 0ToOparkaeTcs BpeMs, B T€IEHNe
KOTOPOTO YCTPOMCTBO CIIPABJISIETCS ¢ MAKCUMAJILHON Harpy3koit. Ecim Bpemst,
B TeYeHUe KOTOPOr0 TECTUPYEMOE YCTPOUCTBO BBIAEPXKUBAET MAKCUMAJIBHYIO
HArpy3Ky, ONpPEJEJINTh He YIAJI0Ch, B CTOJIOIE COCTOSIHUSI TECTA BBIBOUTCS
«Ommbkay, a B crosidie «Bpewmsi, c» — mpodepKu.

ITpu naxkaruu Ha kiaasuury F3 («Kazapsi») Bmecro crosbua «Bpems, ¢»
orobpaxkaercst croJiber] «KoyimaecTBo», B KOTOPOM IPEJICTABIEHO KOJUIECTBO
K&JIPOB, IIE€PEIAHHDBIX 32 BPEMs TeCTa.

e ['pacduxk.

0 N:1000 -  B:1000 —  14:09

BREMA T MpegeneHan Harpyska
P O e VO U DR PURIOY
2,0
IOCT DN UNUUUN  TUIUIY TR
FUCUOON  DUUUUIURY  UUUOUUN  TUUUUINY TR
FUCTN  DUUUUNY  UUUUUN  TUIUIY TN
" 256 1024 1518

pasmHep kagpa. b
Tatmya

Puc. 7.28. Pesynbrars Tecra: rpaduk

Ha pmarpamme 1 KaxKI0ro 3aJaHooro pasmepa Kajpa 0ToOparkaer-
¢ CTOJIOEI], BBICOTA KOTOPOrO COOTBETCTBYET BPEMEHU, B TEUYEHHE KOTOPOIO
YCTPOMCTBO CIIPABJISAJIOCH C IIPEACJIbHOU HAIrPYy3KOI.
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7.6.5 CoxpaHeHue pe3yJIbTATOB U3MEPEHUIt

B pexume recros o meronke RFC 2544 npu makatun Ha KJjiaBuiry — F4
(«/JaHHbIE» ) IPOUCXOIUT IIEPEXOJ] B MEHIO, B KOTOPOM BO3MOXKEH BBIBOJL UH-

dopmaruu o coxpanéHHbIX u3MepeHusx ( F2 ), coXxpaHeHHe DE3yJbTaTOB U
napamerpoB TecToB ( F3 ), a TakiKe 3arpy3Ka COXPAHEGHHBIX DPE3YJIbTATOB U

napamerpos usMepenuii (- F4 ).
[Togpo6Hoe onucanme MPONECCOB COXPAHEHUS W 3arpy3KH JIAHHBIX — CM.

pasznei [CIX

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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7.7 CioxHbIil Tpaduk

OYHKIWS MeHepalnyd CJI0KHOTO TECTOBOTO Tpad)HKaE II03BOJIET CO3/1aTh
710 10 MOTOKOB JIAHHBIX C pas3IndIHbIME MapamMeTpamu. C e€ MOMOIIbI0 MOYXKHO
[IPOBEPUTH, PAOOTAET JIM B TECTUPYEMOM YCTPOUCTBE TPUOPUTEIAINA, UMUTH-
pOBaTh pa3/InYHbIE MIPOMUIA HATPY3KH.

R N:100 - By—— —  23:55

CnoxHein Tpapuk

WamepeHun

HacTpoikm

Puc. 7.29. Mento «CiroxkHblit Tpaduk»

e Nsmepenusi — nepexon B Menio «Ciioxublii Tpaduk» (3alyck Tecra,
orobpazkeHue pe3ysbTaToB U3MEPEHHUIi ).
e Hactpoitkm — nepexos B MmeHIO «HacTpoiikus.

W n:ico - By———— - 00 08

HacTpoikm

[loTokos [

MmtensHocTe 5

Tononorus TecToB
3aronoBok
Kappw
Harpyzaku

Puc. 7.30. Menio «Hactpoiiku»

e TIoTOKOB — KOJIMYECTBO MOTOKOB JAaHHbLIX (1-10).

e JIJINTEIBHOCTD — JJINTEJHLHOCTD MeHEePAIUK 38 [aHHOTO KOJIMYECTBA [0~
ToKOB (1-2886 ¢).

e Tonosorusi TecToB — nepexo/| B MeHto «Tomosorusi recro». C mmomo-
MIBIO 9TOTO MEHIO 334a8TCs OPT NPUEMA U HOPT IIEPEJIady JAHHBIX.

B 6a30By10 KOHGMUIYpAIIO He BXOAUT. JIOCTYIIHA DI IOIOIHITEEHOM 3aKA3€ O,
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e 3aroJioBOK — IE€pPEX0]] B MEHIO «3arojI0BOK».
e Kaapser — nepexon B memnio «Kamapois.
e Harpysku — nepexoj B mero «Harpyskus.

N AN:100 - By—— - 08:17

3aronoBok
Motor 1

[u(s(ONehyss I 10:21:CE:08:00:01
MAC Monyu., ©00:21:CE:08:00:02

IF Ornp. 192.168.1.1
IP Mony4. 192,168.2.2

[loneAHUTEeNLHO
MPLS TX 00001k
MPLS RY -
1P ToS 0000b: precedence O
unp BO000/F0000

A B

Puc. 7.31. Menio «3aronosok»

Howmep macrpanBaeMoro moroka BbIOMpPAaeTCS MPU HAYXKATUU HA, KJIABUIIIH

@.®

Hacrpoiiku aHaJIorudHbl ONMUCAHHBIM B paszgenax [LATl u

B n:ico - By———— - 00:09

[

COONmU LW BJII
o
iy

Puc. 7.32. Meno «Kampor»

Pasmepbr KaipoB J1jisi KaxKI0r0 MOTOKA 33/IAI0TCsl BDYYHYIO B IIpeJiejiaX OT
64 no 9600 Gaiir.
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0 A:icd - B:——— - 00 10

Harpyzsku

20
10
10

[y
O(.Om\.IO')U'IAL\JI\JI

Puc. 7.33. Mento «Harpysku»

Besnmanna sarpysku 3a/1a6TCsl B IIPOIEHTAX OT CKOPOCTH TECTOBOTO IIOTOKA.
CyMMapHasg Harpyska He JoJzKHa rnpesnimarh 100 %.

W n:ico - By———— - 00:05
CnoxHein Tpapuk
# Harp.¥% Kapp MNortepu.% MoTepu.nkr
1 20 64 0.000 o
2 10 256 0,000 [}
3 10 212 100,000 123405
4 10 64 0,000 o]
5 20 1024 100,000 125769
6 10 64 0,000 [}
7 10 212 100,000 123405
8 10 512 0,000 o]
Crapr Tpadui LarHee

Puc. 7.34. kpan «Cioxubiii rpadbuk» (Tabiuma)

D yHKIMOHAJIbHbIE KJIABUILIN
F1 (Crapr) — 3aIycK TecTa.
F2 (I'paduk) — mepexox K sKpaHy, cojepzKariemy rpaduyueckoe mpej-
CTABJICHUE PE3YJILTATOB TECTA.
F4 (Hdanuble) — nepexon B MeHio «lannbie» (cMm. pazupen [LIF).

@ / @ — Iepexos K 9KPamy, CoJepKarieMmy nHMOOPMAIUIO O KOJUIECTBE
IepeJIaHHbIX U IPUHATBIX 1aKeTOB.

ITo okonvanuu TecTupoBanus Ha SKPAHE I KAXKJOIO IMOTOKA 0TOOpaXKa-
eTcs:

e 3a/laHHas HAI'PY3Ka;

e 33 IaHHBIA pasMep KaJapa;

® II0TepH, IIOJIyYeHHbIC B Pe3y/bTaTe TeCTUPOBAHUA, B IIPOIICHTAX U B IIa-
KeTax.
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0 A:icd - B:——— - 00:05
CnoxHeia Tpapuk

# Tx Rx

1 1559717 1559717
2 237827 237827
3 123405 o}
4 780786 780786
5 125769 o}
6 780786 780786
7z 123405 0
8 123405 123405

CrapT patiir JlaHHEE

Puc. 7.35. Dxpan «CioxHbIil Tpaduks

Ha sxpane s KaxKa0ro HOTOKa 0TOGPAKAETCsT KOJIMIECTBO HEPEJIAHHBIX
(Tx) n upunsarsix (Rx) makeros.

W n:ico - By———— - 00 08
ROTEp, &
100

noToK

Tamua

Puc. 7.36. Qkpan «Cioxubrii rpaduks» (rpaduk)

Ha mmarpamme j1st KarkK10T0 MOTOKA OTOOparKaeTCs CTOJIOEIT, BHICOTA KO-
TOPOI'O COOTBETCTBYET BEJIMUKMHE II0TEPD.
7.7.1 Cuaoxubriit tpaduk. Hacrpoiika MPLS

Crek MeTOK Jjist TeCTUpOBaHus 3a1aércs B MeHio «Crek MeToK»: M3mepe-
Hus = «Crioxubiil Tpadukys = «Hacrpoiikuy = «3arojoBok» = «JlomosHu-
TenbHo» = «MPLS».
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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. 7.37. Menio «Crek MeTOK»

e Kou-Bo meTok — BbIGOD KoJmuecTBa MeToK (o1 1 110 3), Koropoe Oyier
J100aBJIEHO B IIE€PEIABAEMBII ITAKeT.

MeTka — 3HaYEHHE METKH.

MPLS COS — kJjiacc 00C/Iy>KABaHUsI [TAKETA.

e TTL — Bpewms KU3HU AaKeTa C METKOI.
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7.8 Illneiid (Loopback)

g recrupoBanus cereit mo meroguke RFC 2544, a takske jyist perire-
HUsl psifia JIpYTUX 3ajad HeoObxoauma (DYHKIUsI OpraHu3aiyy nuieiidpoB —
Loopback. @yukius Loopback 1mo3BoJisier BBIIIOJIHATE TECTUPOBAHME ceTH 6e3
u3MeHeHusI eé HAaCcTpoeK. TecTupoBaHre MOYXKeT ObITh PEaIn30BAHO HA PA3HBIX
ypoBusx momeau OSI.

e Ha ¢dusmueckom yposHe (L1) Bech Bxopsinmit Tpaduk nepeHanpas-
JisieTcs 00paTHO 06e3 M3MEHEHUiT, IPU 9TOM BeJAETCH CTATUCTHUKA IO IIPU-
HUMaeMOMYy Tpaduky.

e Ha kanasbaoMm yposHe (L2) Bce Bxosiiye Kaipbl [IePEHAIIPABIIAIOTCS
0o6paTHO, Ipu 3TOM MOryT MeHsaATbcst Mectamu MAC-ajipeca oTripaBuTe)ist
U IOJTydaTelist; CyIeCTBYeT BO3MOXKHOCTD IIO/ICTAHOBKH JPYIUX (3a/1aH-
HbIx nosb3osarenem) MAC-aapecos. Benéres craTucTuka 1o mpuHAMa-
€MOMY U IepeIaBaeMoOMy TPadUKy.

ITpumeuarue: das waretda xarnarvrozo (L2) u cemesozo (L3) yposnet
naxemu, ¢ odunarxosvimu MAC Dst u MAC Src, a max oice 6aoku dannoix
npomoxoaa OAM (OAMPDU) u ARP-3anpocuwi, codepoicaujuecs 60 6rodausem
mpagure, He NEPERANDPABAAIOMCA.

e Ha cereBoMm ypoBue (L3) Bce BXOJsINue IAKEThI IEPEHAIIPABIISIIOTCSI
00paTHO, IIPU TOM MEHS0TCsd Mectamu [P-ajpeca ormpaButesss U 1mo-
JIydaTesisi; CYIEeCTBYeT BO3MOXKHOCTh IMOJCTAHOBKU JPYTUX (3aJaHHBIX
nosb3osaresiem) [P-agpecos. Benéres crarucruka 10 IPUHUMAEMOMY
U 1epesiaBaeMoMy TpauKy.

e Ha Tpancnopraom yposHe (L4) Bxomsimuii Tpaduk nepeHanpasiisi-
ercst oOparHO (6€3 IIOBPEXKICHHBIX IIAKETOB), 1P 3TOM, IIOMUMO IIe-
pecranoBku MAC-anpecos u IP-ajgpecoB, MeHSFOTCS MecTaMu HOMepa
TCP/UDP uopros oTnpaBuTesist U HOJLy 9aTeJIsl.

2 A:100 - B:—— - 15:48

MopT A
e Y

NapaMeTpw ypoBHA 2
MNapameTpw ypoeHA 3
onmM

< 2 3 4

Puc. 7.38. Mento «I1lneiid»
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e ITopr — BoiGop mopra (A wiu B), ma xoropom Oyuer opraHuzoBaHa
dyuknms Loopback.

e Tun — BBEIGOP YpOBHHA, HA KOTOPOM OyJIE€T IIPOUCXOAUTH MepeHaIpaBJie-
HHUE TeCTOBOro Tpaduka;

BBIKJI — OTKJIIOUUTH OpraHu3amuio nuietida Ha BBIOPAHHOM IOPTY;
— 1 — dusmygecknit;

— 2 — kanasbueii (MAC);

3 — ceresoit (IP);

— 4 — rpauncnoprusiii (TCP/UDP).

e OAM — nepexoja B merro «OAM>».

7.8.1 Hacrpoiika nuieiidpa BToporo ypoBHs

0  n:1000 -  B:1000 -  20:03

HacTpoiku wnenga
NapameTpw ypoBHa 2

Brikn
3amena MAC Bukn
Ornpasutens  00:00:00:00:00:00
MNoayuatens 00:00:00:00:00:00

3ameHa YLAN Bokn
D ¢
MpuoputetT ©

Biwirin Eirn

Puc. 7.39. Menro «Ilapamerpsr ypoBHs 25

e O6men M AC — BriioueHue / BbIKJIIOYEHIE PesKUMa, 11pu Koropom MAC-
aJipeca OTIIPABUTE/ISI U TOJYyIaTessd B MIPUXOIASIINAX aKeTaX MEHSIOTCS
MEeCTaMU.

e 3amena MAC — Bribop pexuma 3amensr MAC-anpecos:

— Boika — zamena MAC-aapecoB BBIKJIIOUEHA;

— Ornpasuresbs — 3amena noss «Source MAC Address» («MAC-
aJ[pec oTHpaBUTeA» ), cM. puc. [T

— INonyuarens — 3amena nossa «Destination MAC Address» («MAC-
aJipec 1oJtydaress» ), cM. puc. [LI0%

— O6a — zamena noseit «Source MAC Address» u «Destination MAC
Address», cMm. puc.

e OrnpaBurenb — nossosisier 3aarb MAC-ajpec, Koropslit Oyer moj-
crasiied B nojte «Source MAC Address» Ethernet-nmaxera.
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e IToayuarenp — mnosBosser 3agarh MAC-anpec, KoTopsiit OyaeT mo-
crasjen B nojie «Destination MAC Address» Ethernet-nakera.

e 3amena VLAN — Boi6op pexkuma 3amennl VLAN-meToK:

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

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

e ID — mosBosisier 3a71aTh 3HAUEHHE, KOTOPOe OyJIeT IMOJCTABJIEHO B I0Jie
«VLAN ID» Ethernet-nakera.

e IIpuopurer — MO3BOJISIET 3aJIaTh 3HAYEHIE, KOTOPOE OYJIET TO/ICTaBIIe-
uo B nosie « VLAN priority» Ethernet-nakera.

npuéem - -
P [MACd= MAC1 | MACs-MAC2 |

loopback | nopr A®)

.

{MAC d = Dst MAC| MACs = MACT |
nepeaaya

Dst MAC — MAC-aapec nonyJatens, 364aHHbLIN NONb30oBaTENEM.

Puc. 7.40. Pexxum 3amensr «Ilomyd.»

4%

npuém -
UM [WACd= MACT | MACs=MAC2 |

loopback 3 nopTA®)
.

[[MACd=MAC2 |MACs=Src MAC]

Src MAC—~ MAC-aapec oTnpaeuTens, 3aAGHHLIN NONb3oBarenem.

Puc. 7.41. Pexxum 3amennbr «OTip.»
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npuém
P! [MACd=MACT | MACs=MAC2 ]

loopback P nopT A®)

IIMAC d = Dst MAC[MAC s = Src MAC ||
5| nepenaya

Dst MAC —MAC-aapec nonyuatens, 3aaaHHbIV NONb30BaTENIEM.

Src MAC —MAC-aapec oTnpasuTens, 3aAaHHEIN NOMb3OBATESIEM.

Puc. 7.42. Pexxum 3amennsr «O6a»

7.8.2 Hacrpoiika uuieiidpa 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. 7.43. Menro «Ilapamerps! ypoBHs 3»

e 3amena IP — Boibop pexknma 3amenst [P-anpecos:

— Buika — 3amena [P-anpecoB BuIKIIOUEHA;

— Ormnpasurens — 3amena noss «Source I[P address» («IP-azpec

ormpasutTesisy ), cM. puc. [LI%

— IMony4aresnb — 3amena nojis «Destination IP address» («IP-aapec

nostygaresis» ), cm. puc. [LA5

— O6a — 3amena noseii «Source IP address» m «Destination IP

address», cm. puc. [LZ0

e OTmpaBuUTEJ b — MO3BOJSET 330aTh [P-apec, KOTOpbIit OymeT moacTas-

Jgen B noJie «Source IP address» Ethernet-nmakera.

e Tlonmyduyarenp — mosBosgeT 3amarh IP-aapec, KoToporit Oymer moacras-

jgeH B noJie «Destination IP address» Ethernet-makera.

e 3amena — BbIOOD pexkuMa 3aMenbl noJeit ToS:
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Boika — 3amena nosieii «Type of Services («Tui o6cityKuBamusi» )
u «Precedence» («Ilpuopurer») BbIKIIOYEHA,;

— ToS — 3amena noJsist «Type of Services;

Prec — 3amena nosst «Precedences;

— ToS+Prec — 3amena nouieii «Type of Service» u «Precedence».

e ToS — mo3BoJisieT 3a1aTh 3HAYEHIE, KOTOPOE OYIET MOICTABJIEHO B II0JIe
«Type of Service» Ethernet-nakera.

e Precedence — mo3sBosser 3aaTh 3HAYEHAE, KOTOPOE OYIET TOICTaBIe-
HO B noJie «Precedence» Ethernet-makera.

npuéem
PUeM [ Tps-Tp2 | Tpd-TPi ]

Ioopbackiiii nopT AGB)
[ IPs=SrciP | 1IPd-=IP1 |

nepeaaya

Src IP —IP-aapec oTnpasuTens, 3aAGHHLIN NOSb3OBATESIEM.

Puc. 7.44. Pexxum 3amennt «OTmp.»

npuém =
5 [ tPs=1P2 | Tpd-1p1
i nopt A(B)
loopback :
[ IPs=1r2 | IPd=DstIP |

_|nepenaua

Dst IP — IP-aapec nonyyatesns, 3aAaHHLIN NOMb30OBATENIEM.

Puc. 7.45. Pexxum 3amens! «Ilomyq.»
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npuém
P [ Ps-tP2 [ 71Pd=1P1 |

loopback | nopr A®)

L_IPs=5SrcIP [ IPd=DstIP ||

;| nepenaya

Src IP — IP-aapec OoTNpaBsuTens, 3aAGHHLIM NOJIb3OBATESIEM.
Dst IP — IP-aapec nony4atens, 36AGHHLIA MONb3oBaTenem.

Puc. 7.46. Pexxum 3amensr «Obay

7.9 OAM

Barkuoit 3a/1a1eil MoCTaBIUKOB yCJIYT CBS3U SIBJISETCsT 0OECIIEEHIE BbICO-
KOI'O YPOBHS 8 IMUHUCTPUPOBAHMS U TEXHUIECKOro obcirykuBanust Ethernet-
cereit. dug srux neseit 6o11 paspaboran crangapr IEEE 802.3ah[8] (ussecr-
ublil Takzke Kak «Ethernet in the First Mile (EFM) OAM» — «Ethernet OAM
HA <«IIepBOil Muje» ).

OAM (Operations, Administration, and Maintenance — sxciutyarammst, aj-
MUHUCTPUPOBAHUE U OOC/Iy’KMBAHUE) — IPOTOKOJ MOHUTOPUHTA COCTOSIHUSI
KaHaJa, PYHKIHOHUpYyeT Ha KanajabHoM yposue mojenn OSI. [lisa mepemadn
nadopmarmn Mexkay Ethernet-ycrpoiicrBaMn MCIONB3YIOTCS OJOKHM JTAHHBIX
nporokoja — OAMPDU.

Baxnoit dynkimeit mporokosa OAM siBjisieTcst BOSMOXKHOCTH BKJTFOUEHST
pexxkuma «Ilneiicd» na yranéanom npubope, Ipu 9TOM 00a yCTPOHCTBA JOJIK-
bl nojaepkuBaTh crangapt IEEE 802.3ah.

Bepkyr-ET u ynanxémmoe yCTpoﬁCTB(ﬂ JIOJIZKHBI OBITH COEIMHEHbBI Henocpeo-
CMBEHHO B COOTBETCTBUU C IIPUBEJIEHHON CXEMOW TECTUPOBAHUSI.

YnanéxHoe ycTpoiicTeo

puU3lnYeckoe coeamnHeHne

Puc. 7.47. Cxema tecTupoBanus

6Bepxyr-ET npuseién B KauecTse IpHMEpa YAAJICHHOIO YCTPOHCTBA.
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WD A:ioo - Bi———— - 11:28

AKTUBHLIA
O6HapyxeHne Send local

YpangnHwia npubop

Brikn MNaccHEHRN AKTHEHEIA

Puc. 7.48. Menio «OAM>»

e ITopt — BBIGOD MOpTa It HAacTpoitku OAM.
e Pexxum — Bosmozkuble coctoanua OAM:

— AKTUBHBIA — aKTUBHBIA PEXKUM; B aKTUBHOM PEXKUME MOPT MO-
2KeT TOCKLIATH KOMAH/IbI Ha OOHAPY2KeHIe YCTPONCTB U BKJIFOUEHUE
byurnun «Ireiid» Ha yragséHHOM TpUOOPE, a TAKZXKe pearupoBaTh
na kKoman el Ethernet OAM ot ymanénnoro ycrpoiicrsa;

— ITaccuBHBINH — TACCUBHBIN PEKUM; B ITACCUBHOM pPEXKUME TTOPT HE
MOXKeT MHUIUUPOBaTh BKJoueHue dyukimn «Ilneiid», a moxker
TOJIBKO pearnpoBaTh Ha Komasjbl Ethernet OAM ot yrasiéHHOTO
YCTPOHCTBA;

— Boika — OAM orriiogén.

e ObGHapy2keHMe — COCTOsTHIE OOHAPYKEHUS YIAJIEHHOTO CETEBOI0 YCTPOii-
crBa. Bo3MOXKHBIE COCTOSIHUS:

— Fault

Send local

— Passive wait
Send loc/rem
Send loc/rem ok
— Send any

CoeiHeHne CINTAETCS YyCTAHOBJIEHHBIM B TOM cJiiydae, ecau moje «O6-
HApYy’KeHne» MpUHUMaeT 3HadeHne «Send ally»ﬂ.
e YaaséHHbIl IpUOOP — 1epexol] K SKPaHy « YIaJEHHBII mpubop».

TVenemnoe coeiHeHne ¢ YaaIéHHBIM ITPHGOPOM BO3MOMKHO TOJIBKO B TOM CJIyHae, €CJIH IpHGop
noyiepxkuBaer Gyuknuio «Remote loopbacks (pexum yranénuoro nuieiida).
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[ A:ico0 -

B:1000 — 09:03

MAC appec
Yendor OUI
Pexim
Unidirectional
Eem. loopback
Link events
Var, retrieval
LB status

YpangnHwia npubop

00:21:CE:08:06:21
Ox00 0x21 OxCE
AKT.

Not supported
Supported

Not supported
Not supported
Down

LB up

Puc. 7.49. Dkpan

«YnanéHublii 1pudop»

MAC agpec — MAC-anpec yaajaéHHOro yeTpoiicTsa.

Vendor OUI — ynukaabHBIH HaeHTHGUKATOP OPraHI3AINH, UCIIOTIH3Y-
eMblil 1151 redepanun MAC-aapeca.

Pexxum — cocrosiime OAM ynaj€HHOrO KJIMEeHTa.

Unidirectional — moiep:kKa 0JHOHAIIPABICHHOTO COEINHEHMSI.

Rem. loopback — momuepxka pexkuma yiaaaéHHOro muieiicda.

Link events — nmommepkka yBegoOMICHUS 00 OMMUOKAX COETUHEHNSI.
Var. retrieval — noiep:kka CIUTHIBAHUS TIEPEMEHHBIX, HCIIOIH3YEMbIX
JIJIsE OTIEHKM Ka4JecTBa KAHAJIA CBsI3W.

LB status — cocrosiaue pexxuma «IlLneiid» Ha ynajséaaom mpubope.

[Tpu HaxkaTuu Ha KJIABUILY ~F1  OPOMCXOAUT BKJIIOUEHUE / BBIKJIIOYCHUE Pe-
xkuma «IIlreiid» Broporo (L2) ypoBHs Ha yIaaéHHOM IpubOpE.
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7.10 ET-ob6unapykenue

Oyuknusa «ET-obHapyxkenne» mo3BoisieT BKIOINTL peskum «I1Lreiid» ka-
HasbHOro (L2), cereporo (L3) mim tpancnoprroro (L4) yposHst Ha yjasnén-
HOM TecTepe-anasu3arope bepkyr-ET nian yerpoiicrse obpazosanust muieiida
Bepkyr-ETL.

Puc. 7.50. Cxema tecTupoBanus

B coorBeTcTBHM CO CXEMOI TECTUPOBAHUS MOYKHO NOCAEJOGAMEALHO BKITIO-
yarh pexkum «Illneiid» Ha meckombkux yerpoiictsax Bepkyr-ET u/umm Bep-
kyT - ETL, KoTopble MOryT HAXOJUTHCS KaK B PA3HBIX, TAK U B OJTHOMN TOJICETH.

D A:ioo - Bi———— - 11:20

ET—o6HapyxeHne

192.168.222.173

linedp Bukn

OSHapYwEHHE

Puc. 7.51. Menio «ET-o6napy:xkenues»

Jljist oIy 9eHnst JaHHBIX 00 YIaJEHHOM ITpUOOpe U BO3MOXKHOCTHU BKJIHOUE-
Hust pexkuma «Lneiid» ciaemyer:
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® TIOJKJIIOYUTH IPUOOD K CETH;

e B nose «IP-axpecy BBecTn IP-ampec ymaméHnoro ycTpoiicTsa;

® HaKaThb Ha KJIaBUIITY

F4 («O6uapy»xenues ).

B cnyuaae ycmermioro BoimosHeHust (GyHKIME Ha 9KpaH Tpudopa OyIyT BbI-
Besiennl [P-anpec, mast w MAC-anpec ymanénnoro yerpoiictsa (em. puc. [Lh2).

IIyuxt menro «I1lreiid» craHeT JOCTYIHBIM JJIs PEIAKTUPOBAHUSI.

1

Az100 - Br———— - 08:18

ET—o6HapyxeHne

IP 192.168.222.173
'l 3

192.168.222.173
WA
MX-100
MAC
00:18:63:00:04:1B

Brikn

Puc. 7.52. Ilpumep Boinosaenns ET-obnapyxenus

VYposenb nueiia BHIONPAETCS KHOITKAME:

e F1 — pkynovenue/Boikiouenue pexkuma «IIlieiidy;
e F2 — BKIIOYeHMe Ijieliha KaHAJIBHOTO YPOBHSI;

e F3 — prunouenwue nuieiia cereBoro ypoBHsi;

e F4 — pyJIOYeHMe IIjiefipa TPAHCIOPTHOIO YPOBHSI.
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7.11 Tecre: TCP/IP

TecTpl, onucannbie B JAHHOM pa3zjese, HEOOXOIUMBI IIPU IIPOBEIECHUN Te-
CTUPOBaHUs Yepe3 mapiipyrusupyembie ceru. C UX MOMOIIBIO MOYXKHO OOHa-
PYKUTH IPOOJIEMBI, CBsSI3aHHBIE ¢ KOH(DUIYypaIeil ceTu, yoeauTbCst B JOCTH-
KUMOCTH y3J1a CETH, OIPEJIeIUTh MapPIIPYThI CJIeJOBAHUS JAHHBIX, IIPOBEPUTH
paboTOCIIOCOOHOCTD U OIEHUTDH 3ArPYKEHHOCTh KAHAJIOB [I€Peadn JAHHDBIX.

7.11.1 3xo-3anpoc (Ping)

WNucrpyment Ping (SXO—TGCTHpOBaHI/Ie)E UCIOJIB3YETCs JIJIsi IPOBEPKHU 10~
CTYKMMOCTH OIIPEJIeJIEBHHOTO aJIpeca BHYTPH WX 3a IpejiejaMu rmojceru. [Ipo-
rpaMMa IOChLIAET 3AIIPOCHI 3aJaHHOMY Y3JIy CeTU U (DUKCUPYET MOCTYIIAIONIUE
OTBETHI. DTa mpotierypa ocuoBbiBaercs Ha [P- u ICMP-niporokosiax nepecbuikm
JiefirarpaMm, TO3BOJISIET MPOBEPUTH PAbOTOCIOCOOHOCTD U OIPEIETUTD 3arpy-
JKEHHOCTh KaHAJIOB Iepelavn JAHHBIX ¥ [IPOMEXKYTOUHBIX YCTPONCTB.

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. 7.53. Hacrpoiiku tecra Ping

e ITopTt — BBIOOD HIOPTA, C KOTOPOT'O OYJIET OCYIECTBISTHCS IIepeada, JIaH-
ubiX. Eciu yecranoBieno 3Hadenne « ABTOMaTUYIECKU», BLIOOD TOPTa PO~
U3BOJIUTCST ABTOMATUIECKU.

e IP anpec — IP-aapec y3ma, 1OCTHKUMOCTH KOTOPOTO HEOOXOIITMO TTPO-
BEpPUTD.

Pasmep kagpa — pasmep OTHPaBJILIEMOro Kajpa B OaiiTax.
KoJsmm4decTBO — KOJMYECTBO OTHpaB/geMbix nakeros (ot 0 mo 9999).
Ecau Buibpano mymeBoe 3nadenune, makeThbl OyIyT OTHPABIATHCST IO TEX
op, 1oka He 6yzer Haxkara Kiaapuma F1 («Crony).

Bpems oxkuzauus — BpeMsl OKUJAHUS OTBETA Ha 9X0-3a1poc (B MC).
ITaysa — BpeMsi MexXK/ly OTIPABKOI JIBYX ITOCJIE0BATEIbHBIX 3alIPOCOB
(B MC).

8B 6a30By10 KOHGMUIYpAIIO He BXOAUT. JIOCTYIICH IpH OMOIHITEIHHOM 3aKa3€e OIIIIHIL.

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy



7.11 Tecrer TCP/IP 61

Ar—— - B:——— -  19:44

Ixo—zanpoc (85,142,45,242)

56 B from 85,142,406, 242 n=1 time=halh ns
56 B from 85,142,45,242¢ n=2 time=H396 ns
56 B from 85,142,45,242¢ n=3 time=Ba70 ns
56 B from 85,142,45,242¢ n=4 time=H33Ll ns
56 B from 85,142,45,242 n=h time=5415 ns
56 B from 85,142,45,242¢ n=f time=H302 ns
56 B from 85,142,45,242¢ n=7 time=B470 ns
56 B from 85,142,45,242¢ n=0 time=H534 ns
56 B from 85,142,45,242¢ n=3 time=B50E ns
56 B from 85,142,45,242: n=10 time=5612 ms

15 packets transmitted, 10 received. 5 packet loss
mindavgsimax; 5315/5438/0612 ms

Crapt CTaTHETHRE HacTpofikn

Puc. 7.54. PesynpraTs! Tecra Ping

O A:1000 - B:1000 — 20 43

CrarncTuka 3IXO—3anpocos

Bpemna oTBeTa

MUHHMMYM 10 mMc
MaKCcHmMymM 19 mc
cpegHee 10 mMc

oTnpaeneHe 13
nonyuyeHo 13
notepaHe O (OX)

NnoBTopHwe O

CrapT Janpoc HacTpokisi

Puc. 7.55. Craructuka tecra Ping

B cratucruke oTobpazkaeTcs nHGOpPMAIA O MUTHIMAJILHOM, CPETHEM, MaK-
CUMAJIBHOM BPEMEHU MeKJIy OTIIPABKOMN 3aI1poca U Oy 9eHIHeM OTBeTa, a TaK-
JKe 0 KOJIMYeCTBE [ePeIaHHbIX, IPUHATHIX, IOTePIHHBIX U IIOBTOPHBIX (C 01~
HAKOBBIM [OPSIJIKOBLIM HOMEPOM) HAKETOB.

7.11.2 MapupyT (Traceroute)

Nucrpymenr Traceroute (TpaccupoBKa MapiipyTa B CeTI/I>H UCTIOJIB3YeTC s
U151 OIIPEJIeJIEHUsI MAPIIPYTOB CJIe0BaHUs JaHHBIX B cersix Ha ocHose TCP /IP.
[Iporpamma ormpaB/iser yKa3aHHOMY y3JIy CETH MOCJIEI0BATEIbHOCTD JIeiTa~
rpaMM, IIPpA 3TOM OTOOpaKasi CBEJIEHUsI O BCEX ITPOMEXKYTOUYHBIX MapIIpyTU-
3aTopax, Yepe3 KOTOpbIE MPOILIN JAHHBIE HA IIYTH K KOHETHOMY y3J1y. Takum
00pa30oM, MHCTPYMeHT Traceroute mo3BOJIsSIET JTUATHOCTUPOBATH BCE IIPOMEXKY-
TOYHBIE YHKTHI HA MYTHU [EPEJIAIN MOTOKA JAHHBIX B CETH.

9B 6a30By10 KoHGbUIYpAIMIO He BXOAUT. [JOCTYIeH IpU JOHOIHATEILHOM 3aKa3¢ O
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MO A:1000 - B:1000 —  20:46

HacTpoiku mapuwpyta

ABTOMaATHMYECKK
IP appec 192,168.,2.2
Makc. wmcno ys 30
Paamep naketa 40
Bpema oxupaHua 1000

A E AETOMATHHECKH

Puc. 7.56. Hactpoiiku Tecta Traceroute

e ITopTt — BBIOOD HIOPTA, C KOTOPOT'O OYJIET OCYIECTBISTHCS IIepeada, JIaH-
ubix. Eciu yecranoBsieno 3uadenne « ABTOMATHIECKN», BLIOOD TOPTa PO~
U3BOUTCH ABTOMATHIECKH.

e IP anpec — IP-ampec yzia.

Makc. 9uciio y3 — MaKCUMaJIbHOE KOJTUIECTBO MAPIIPY TU3ATOPOB, KO-
TOPOE MOXKET OBITH ITPOIICHO ITaKETAMHU.

Pasmep Kajzpa — pa3mep Kajpa B OaiiTax.

BpeMms oxkusiaHus — BpeMsi, 110 UCTEIEHUN KOTOPOTO OYIeT OTIIPABJIEH
cteyIonmii 3a1poc (B ciydae, ecjid He IPUIIE] OTBET Ha IPEeIbLILy Iuii).

W nA:——- - Bi——— - 2054
Mapupyrt { 72,14,207,.99 )
Yaen IP apgpec BpeMA . MC
1 192,168,222,100 7z
2 195.131.127.1 rd
3 10.45.72.1 23
4 195.131.241.4 20
5 195,131.252.4 24
6 193.232.246.232 32
7 216,239,43.242 52
8 209.85.254.153 73
Crapr HacTpoiikm

Puc. 7.57. PesyneraTsl Tecta Traceroute

e V3eJ — HOMEpP MPOMEKYTOUHOTO Y3JIA.
e TP aapec — IP-aapec mpoMeKyTOIHOTO y3J1a.
e BpeMsl — BpeMsl OXKUJAHUsT OTBETA.

7.11.3 DNS (DNS lookup)

DNS (Domain Name System — cucreMma JJOMEHHbBIX HMEH) — PaCIPeIesIEH-
nag 6a3a JIAHHBIX, CIIOCOOHASI 110 3aIIpOCy, COJleprKalleMy JOMEHHOe UMs y3Jia,
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coobmures ero IP-ampec. @yuximsa DNS lookup (mouck ma cepsepe I/IMéH
rmoMoraer oOHapyKuTh omubku B pabore NS-cepBepos.

DNS lookup BeimosiHsieTcst jijisi yKa3aHHOTO mMeHH y3Ja. Kcau [P-anpec
OIIPe/IeJINTh He yaJioch, Bce ourel [P-anpeca OyyT paBHBI HYyJIO.

R  A:100 - B:r—— - 14:36
DNS

RNl ru.com

IP 8.15.231.97

CrapTt

Puc. 7.58. Hacrpoiiku Tecra DNS lookup

e ¥Y3esq — nmd y3maa, IP-agpec KoToporo HEOOXOIUMO OTIPEIETNUTD.
e IP — monyuennstit B pesyabrare mposenenus tecta [P-agpec y3ma, mvs
KOTOPOTO 33JIaHO BBIIIIE.

7.11.4 TCP-kjaueHT

QyuKIus «TCP-xment»I nossosser ycranouthb TCP-coeunaenue ¢ yna-
JIEHHBIM y3JIOM CETHU, IPUHUMATH OT HErO JAHHBIE U IIE€PEIaBaATh [TAHHBIE ITOMY
y3iy. C MOMOIIBIO 9TOi (DYHKIIUU TaKKe MOYKHO YIPABJSITH YAAJEHHBIM Y3~
siom 110 mpoTokosry TELNET. Komamas! yaaaéHHoTo yIpaB/IeHns TpUBEIeHbI
B IPUJIOKEHUN

[Topsi/10K feficTBHIT IPU YCTAHOBJICHUN COE/IMHEHMS.

1. Hacrpouts napamerpsl coeputenns: (Mento « TCP-kiamenT» =
«Hactpotiku» (' F4 )):

e BBecTH JloMenHoe nMs win [P-agpec y3mna;
e BBecTH HOMED 10pTa (HauboJiee YaCTO UCIOJb3YEeMble HOMEpa 110D~
TOB TIpuBeIeHbl B Tabute [CA).

2. Orkpoirs TCP-coenunenue, nazkas KHONIKY ~ F1 («OTKPBITHY ).

B ciayuae ycnernoro coepunenust (em. puc. [LJ) MOKHO BBOIUTH KOMAH/IbI
COOTBETCTBYIONIErO IPOTOKOJIA, 3AIPAIUBATE Y CepBEPa BEO-CTPAHUIIHI.

10B Gazomyio komdurypamuo e BXoaut. JT0CTYIHA TPU TOMOTHATETHHOM 3aKa3¢ OIIIHIL.
1B 6azosyio xonduryparmo ue sxoaut. JlocTymHa IPH IOMOIHATETLHOM 3aKa3¢ OTITIHH.
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B ciyuae Bo3HMKHOBeHUsI IPOOJIEM IIPH YCTAHOBJIEHUN COEIUHEHUs] BBIBO-
aaTcest coobrenne 06 omubke. HekoTopnie coobrennst 06 oMmOKax MpUBEIeHbI
B Tabsmne [L0

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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Ta6auna 7.4. Homepa nopros nporokosa TCP /TP

Howmep nopra (IIpoToKoJI)

Onucanue

21 (FTP)

[IPOTOKOJI iepeiain (haition

22 (SSH)

6e30IaCHBII TTPOTOKOJT JIJIsl YIAJIEHHOTO yIIPaB-
JIeHUs U Tiepenadn aitmon

23 (TELNET)

IIPOTOKOJI JJIsl JOCTYIa K yJIaJ€HHOMY CeTeBO-
My YCTPOUCTBY

25 (SMTP)

IIPOTOKOJI IIEepe/iaun 3JIEKTPOHHOM IOYTHI

80 (HTTP(WWW))

[IPOTOKOJI, UCIIOJIb3yeMblil BeO-Opaysepamu u
BebO-cepBepaMu I rmepegadn gpaiijion

161 (SNMP)

IIPOTOKOJI /i1 yIIPABJIEHUs CETEeBBIMHU yCTPOi-
CTBaMu

1

Ar——

Br——

04 27

TCP knueHT

cohhecting to

connected

metrotek,spb,ru (192,168,222,104380)

3arpuTe

HTTFGET HacTpoiikm

Puc. 7.59. IIpumep

YCIIENIHOI'O COeIMHEHU A C y3JI0M

Tabmmuma 7.5. Omubkyu coemHEHUsT

CoobGiienue

Onucanue

protocol not supported

IIPOTOKOJI He TIOJIEPIKUBAETCSI

can’t assign requested address

HEBOBMOZ2KHO HaSHAYUTDh 3aHpOH_IeHHbII71 aJipec

network is down

CeThb HEJOCTYIIHa

network is unreachable

CeThb He pa60TaeT

network dropped connection on
reset

YTepsaHO coeIMHEHNE C CeThIO

software caused connection

abort

IpOrpaMMHOE 00eCIlevUeHre BBI3BAJIO DPa3PbIB
COeIMHEH s

connection reset by peer

y3€eJI pa30pBaJjl COeINHEHne

Bepxym-ET. Pyxosodcmeo

no sKcnaAyamauuu
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Tabauua 7.5. Omubku coequnenus (npodossicerue)

connection timed out HUCTEKJIO BPeMs OKMJIAHUS COEINHEHUS
connection refused OTKa3 B COEINHEHII

host is down y3eJI He OTBEYaeT

no route to host OTCYTCTBYET MaplIpyT 0 y3Ja

s mepemadn BeO-cTpanuil nctosb3yercs mporokos HTTP. B stom mporo-
KoJie onpegiesica HTTP GET-3aHpo. C ero moMoIIb0 BO3MOXKHO [TIPOBEPUTH,
oreedaer jin cepBep Ha HTTP-3ampockr u moiyunTh CoepKuMOe yKA3aHHOIO
pecypca.

Mg momywennst comep:kumoro daitaa ¢ cepBepa HEOOXOJANMO B OKHE Ha-
crpoek Tecra B nose «Paiiir» (cm. puc. [LHI) ykazaTh MMsl 3aIPalIIBAEMOrO
daiina, a 3arem (mocie ycraHoBJIeHUs coeluHeHUs ¢ y3soM) B okue «TCP

KJIMeHT» HaxkaTh Ha kiasuily F2 («<HTTPGET»).

T —— - B3———— - 16:40
TCP knueHT

Location: httpi//twiki,ddg/bin/view/Bercut

Content-Length: 216

Content-Typed text/html: charset=iso-8859-1

#-Pad; avoid browser bug

<IDOCTYPE HTHL PUBLIC "-//IETF//OTD HTHL 2,0//EN">
<html><head>

<titler302 Found</title>

</head><bady>

<hl>Found</hl>

<p>The document has moved <a href="http://twiki,ddg/
bindview/Bercut " hered/ar, 4/p>

</hody><htnl>

3arpuTe HTTFGET HacTpoiikm

Puc. 7.60. IIpumep orBera na HTTP GET-3ampoc

M n:—— - B:——- - 04:40

TCP knmeHT
Hactpoikm

metrotek.spb.ru
Mopr &0

HTTP
Papn  Sindex,.html

Puc. 7.61. Hacrpoiiku tecra «TCP-kuenT»

12(DyHKL{H9[ JOCTYIIHA IIPU JOIIOJTHAUTE/IbHOM 3aKa3e OIIUN
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e ¥Y3esq — jmomennoe umsa min [P-amgpec y3ma;

e ITopt — HOMEp TIOpTA HA3HAYEHNSI;

e Paiin — nMma dailia, comepKUMOe KOTOPOTo Oy/eT IOKa3aHO B OKHE
PEe3YIIBTATOB B CJIydae YCIENHOrO 3a1poca.

Bepxym-ET. Pyxosodcmeo no aKkcnaAyamauuy
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7.12 Tpausur
B pexunme «Tpamsur» mpubOp BKIOTACTCS B PA3PBIB COCIMHEHUS MEXKLY

JByMsl cereBbiMu ycrpoiictBamu. Tpaduk, npuxomsamuii na mopr A(B) orupas-
jgercst Ha nopt B(A), npumep mojK/IIOUeHUs TOKA3AH HA PUC.

CeTb

Puc. 7.62. IIpumep nogksodenust B pexkume «T'pan3uT»

[Ipu mepeate JaHHBIX ¢ TTOPTA HA MTOPT OCYIIECTBISETCS COOP CTATUCTHIE-
CKUX JIAaHHBIX O IpoxojsiieM Tpaduke. Pesynbrarsl gocTyHbL B MeHIO «CTa-
TUCTUKAY.

IIpu mojicuére CTATUCTUKYU IO YPOBHSM MOBPEXKIEHHBIE TTAKETHI HE Y IUTHI-
BaIOTCH.

Eciin ckopocTu nepegadn JaHHbIX st HopTa A u s nopra B pas/imaHbl,
BO3MOKHBI TOTEPH TIPHU IPOBEJICHNN TeCcTUpoBanusd. [loTrepu mpon3oiiyT B TOM
cllydae, ec/id Iepejiada BeJIETCsl ¢ mopTa ¢ OOJIbINeil CKOPOCTHIO Ha IOPT C
MEHBIIIEN.
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HE A:100 PTH B:1000 PTH 00 26

TpaHauT

IECE I Brn

Brikn Brn

Puc. 7.63. Menro «Tpanzut»

7.13 ImarHocTuka MeJgHOTO Kabeiis

@ yHKIMOHAIbHBIE KIABUIIN
F1 (Crapr) — 3aIyCcK TecTa.

ITpu naxkaruu na kiaasumm  F3 (A) u  F4 (B) upoussomurcs BoIGOD 1op-
Ta, K KOTOPOMY TIOJIK/IFOUEH TECTUPYEMBIN Kabesb.

B An:——— - B:——— LB1 02:48

TecTt katena {A)

Napa 1-2 3-6 4-5 /-8
CocTosiHue 06pHB 0GPHB 0GPHE OGPHB
3aryx. g -1,9 -2,/ -1,9 -2.7

Ivct., m 17 18 18 17
MonapH.
MNepexp.

CrapTt A B

Puc. 7.64. Dxpan «Tecr kabes»

ﬂaHHbeI TeCT IIO3BOJIAET OlIpeJIe/INTh COCTOAHUE U ITapaMeTPbI KabeJIsl.

e Cocrosinue — cocrognue kabess (MIET TecTupoBanue (TecT)/HopMaabHOe
(nopm.) /06pbIB/KOpOTKOE 3aMblkanue (K.3.) /cOoii).

e 3aTyx. — YMCJEHHOE 3HAUYeHUE 3aTyXaHUs CUTHAJIA.

e Tuct. — paccrosguue 10 jgedeKra.

e ITossIpH. — MOJIAPHOCTH BUTBLIX IIAP.

e ITepekp. — nepekpécruoe Briodenue surbix nap (MDI/MDI-X).

Brumarue! Ilposederue mecma 603mM0oCHO MOABKO NPU NoJKAN0-
YEHUU K GHAAUSUPYEMOMY KGOEAIO C UCTONDIOBAHUEM DA3BEMOB
RJ-45. SFP-mo00yau das mecmuposanus He NpuMeHAI0ME.

Bepxym-ET. Pyxosodcmeo no aKkcnaAyamauuy
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7.14 BERT

BERT (Bit Error Rate Test) — recr, mo3BOIMOMHiT ONPEAEIUTH OCHOB-
HOIl OGUTOBBIN ITOKa3aTe/b KadecTBa KaHaja — «bit error rate» (Koa(b(bI/ILU/IeHT
6uTOBBIX OMMOOK), T. €. OTHOIICHHE YUC/Ia OMMOOYHBIX OUT K O6IIeMy Ko-
JINYECTBY IepeJaHHbIX OuT. VI3BecTHast HA NMPUEMHOM M II€PEJAIOIIEM KOHIIE
OuHapHas MoC/IeI0BATEIHLHOCTD ToMeraeTcsa B Ethernet-kaap, koTopsiit mepe-
naéred B dusmdeckyio cpeay. Ha npuémMHoM KOHIE OCIe0BATEIbHOCTD CPAB-
HUBAETCS ¢ WCXOIHOMN, W BBIYUCAAETCS KOIDDUIMEHT OUTOBBIX OMmuOoK. Jlrs
nojkrodennst K TDM-ceTn ucrosib3yercst KOHBepTep UHTePdEicoB, KOTOPBIi
ocyecTBIsier npeobpasosanue Tpaduka nakerHoit ceru (Ethernet) B rpaduk,
nepemaBaemblii B TDM-ceTsx.

TecrupoBanue MOKeT OBITH PEATH30BAHO Ha 9€ThIPEX ypoBHAX Mojesn OSI.

e Ha dusmyeckoM ypoBHE JAHHBIE OTIPABIAIOTCA IACTAMU C OIpee-
JEHHBIM MeKKaipoBbiM nHTepBasioM (IFG — Interframe Gap). B arom
cilydae TecTupoBaHue nposojuresi ¢ nopra A (B) Ha nopr B (A) (em.

puc. [LA) nnn ucnonbsyercs dyukims «leiid» (em. puc. [LTH).

TecTosas KoHTp. TecTosas KoHTp.
nocneaosatenbHoctb | cymma || IFG | nocneposatenbHocTb | cymma

Puc. 7.65. Kagp dusuveckoro yposus

e Ha xaHasbHOM ypOBHE K JaHHBIM J00aBjsiercs Ethernet-zarososox,
YTO IO3BOJISIET MEPEJIaTh TECTOBbIE AKEThl Yepe3 CeTh, KOTOpas COJIep-
JKUT yCTpoiicTBa, paboraromnie Ha BropoM yposae mojean OSI (Hanpu-
Mep, cereBoil KommyTaTop (switch)). Criocobbl nojK/IOUeHnst Ipudbopa K
TecTUpyeMoii ceru nokasannl Ha puc. [L70 [T 78

MAC- TecTosas KoHTp.
3aronoBok nocrieaoBaTeslbHOCTh cymma

Puc. 7.66. Kagp kanaabHOro ypoBHs

e Ha cereBoMm ypoBHe mannble nomemaiorca B IP-maker, a sarem — B
Ethernet-xap. 9To mozsoJisier nepeaTh TECTOBbIE TTAKETHI Yepe3 CeTh,
KOTOpask COJEPKUT yCTPOHCTBA, paboTaloNie Ha KAHAJBLHOM U CETEBOM
YyPOBH#X (HALPUMED, CETeBOW KOMMYTATOpP, MapiipyTusarop (router)).
Crocobpl MOAK/IIOMEHNsT MTPUOOPa K TECTUPYEMON CETH IIOKA3aHbI Ha

puc. [C74Q, [T [
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MAC- IP- TecToBas KoHTp.
3aroJI0BOK |3arOSI0BOK| NOCNEA0BATENLHOCTL [ CYMMa

Puc. 7.67. Kagp cereBoro yposH:

Ha tpancnoptHOM ypoBHe dopmupyerca Ethernet-kamp, comepxka-
muit [P- u UDP-3aroioBok, 4To mo3BoJsiser nepegaTb TeCTOBYIO MOCTIe-
JIOBaTEJIbHOCTh C MCIIOJIb30BAHNEM TPAHCIIOPTHBIX IIPOTOKOJI0B. CriocoObI
[OJKJIIOYeHNs IPrbopa K TeCTUPYEMOIi ceTu 1moKaszanbl Ha puc. [L70 [C71

rave: |

MAC- IP- UDP- TecTosas KoHTp.
3aroJ10BOK|3aronoBOK 3aroI0BOK | MOCNeA0BATENbHOCTL | CyMMma

Puc. 7.68. 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 JlaHHuE

Puc. 7.69. Dxpan «BERT»

ET — Bpewms, mporme/inee ¢ HaYaJa TECTa;

RT — Bpewmsi, ocraBieecsi 10 OKOHYAHUST TECTA;

BITs — koJinuecTBO HPUHSATHIX OUT;

EBITs — KoauaecTBO OMUOOIHBIX OWT;

BER — orHomenue KoJmmaecTBa OMMMOOIHBIX OUT K ODIEMY THCTY MPH-
HSITBIX OUT;

LSS — Bpewmsi, B TeueHre KOTOPOro HaAOJIIOIAIACH [TOTEPsI CHHXPOHU3a~
UK TECTOBOII 1TOCJIeI0BATEIBHOCTH;

%LSS — orHOmERNE BpEMEHH, B TEIEHNE KOTOPOTrO HABJIIONAIACEH TOTePST
CHHXPOHU3AIMH TECTOBOH [TOCJIEI0BATEILHOCTH, K BDEMEHH, IIPOIIIe/IIIIe-
My € HaJaJja Tecta (B IPOIEHTAX);

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

%LOS — orHOImEHNEe BpeMeHH, B TeUeHHe KOTOPOTO CUIHAJ OTCYTCTBO-
BaJI, KO BPEMEHH, [IPOIIE/IIeMy ¢ Hauasa TecTa (B IPOIEHTaxX);

Bepxym-ET. Pyxosodcmeo no aKkcnAyamauuy
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e Hactpoiiku — nepexon B menio «Hactpoiiku BERT».

ITpu naxkatuu Ha Kjaasuiry F4 («/JaHubie») OCYIIECTBIISIETCS EPEXOJ B
MEHIO, B KOTOPOM BO3MOYKEH BBIBOJ, HH()OPMAIUU O COXPAHEHHBIX M3MEPEHH-
ax (1 F2 ), coxpaHeHnue pe3yJbTATOB M IapaMeTpoB TecToB ( F3 ), a Takxke
3arpy3Ka COXPAHSHHBIX PE3YIbTATOB U TAPAMETPOB m3Mepenuii (- F4 )

[Toapo6roe onucanue MpoNeccoB COXPAHEHHUs W 3arpy3KH JIAHHBIX ITPUBe-
JIEHO B paszjelie

3 A:1000 - B:1000 - 21 04

BERT
HacTpohkm
[ Ypoeen |
Tun necn. llonks.,

Monkz. AABBCCDD
Kapgp 64
Harpyaka(K6/c) 85
AmTencHoCTL  91:00:00

Tononorua TecToB
3aronoBok

Puc. 7.70. Menio «Hacrpoiiku BERT»

e YpoBeHb — BbIOOD ypoBHs Mojen OS], Ha KoTopom Oy1eT IPOBOIUTCSE
TECT:

— 1 — dusuvecknit ypoBeHb;

— 2 — KaHaJIbHBII YPOBEHb;

— 3 — ceTeBOil yPOBEHD;

— 4 — TPAHCIOPTHBI yPOBEHb.

e Tun mocJji. — BLIGOP CTAHIAPTHON WK 3a4aBaeMOil 110JIb30BaTe/IEM Te-
CTOBOIl II0CJIE0BATEILHOCTH.

ITonb3. — BBOJ IOJIL30BATEILCKON IOCIEI0BATEILHOCTH.

Kanap — BBoz pasMepa Kajpa JaHHBIX.

Harpyska (K6/c) — BBog Tpebyemoii HArpy3Ku.

JIuTeIbHOCTD — 3aJlaHKe BPEMEHU M3MEPEHNUs.

Toroyiorusi TeCTOB — 1EPEXOJ] B MEHIO « TOIIOJIOTHs TECTOBY.
3aroJiIoBOK — IepEXoJ B MEHIO «3arojI0BOK».

IlocieioBaTeILHOCTH, UCIOJIbL3yeMble JIJIsl TECTUPOBAHUS, COOTBETCTBYIOT Pe-
komerpanuu ITU-T O.150 [].
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Tabauma 7.6. TecTroBble mocie0BaTEIBHOCTH

Tun nociaenoBaTeIbHOCTH IIpumenenue (pekoMmeHn,.)

st onpenesennst omuboK (npu mepe-
2e9-1 Jade JIAHHBIX 110 KAHAJLY CBA3U CO CKO-
pocrbio e Gosee 14,4 k6ur/c).

st ompenenenust ommubOK U JZKATTE-
pa (upu nepemade JAHHBIX 110 KaHa-

2ell-1
JIy CBsi3U €O CKopocrbio 64 K6ur/c u
64 xN x6utr/c, rae N — mesoe 9nciio).
lj1st onipejiesieHnst OIMMUO0K U JRKUTTEPA,
9%15-1 (1pu nepejiaye JAHHBIX 110 JIMHUU CBSA3K

co ckopocThio 1544, 2048, 6312, 8448,
32064 u 44 736 kbur/c).

st onpenesennst omuboK (npu mepe-
2e20-1 Jlade 110 KaHaJly CBA3HU CO CKOPOCTBIO He
Gosee 71 k6ur/c).

ljist onipeiesieHnst OIMUOO0K U JRKUTTEPA,

2e23-1 (1pu nepejiaye JAHHBIX 110 JIMHUU CBSA3K
co ckopocTbio 34 368 u 139 264 x6ur/c).

2e29-1 st oupezenenus: ommboK (1pu

9031-1 mmepesade JMaHHbIX HA BBICOKHX CKOPO-

crsix (Gosee 139264 x6ut/c)).

7.14.1 BERT. Hactpoiika MPLS

Crek METOK Ha Iiepejiady U IpaBujia MpuéMa 3aatrcs B MeHto « MPLS»:
Hsmepenus = «BERT» = «Hacrpoiiku» = «3aroioBok» = «/lomosiHureb-
Ho» = «MPLS».

[ n:ico - By———— - 19:17

MPLS

Mpreém

Puc. 7.71. Menio «MPLS»

Bepxym-ET. Pyxosodcmeo no akcnaAyamauuy
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e Ilepenauya — nepexosn B MeHIO «CTEK METOK».
e IIpuém — mepexon B menio «IIpasmra mpuémas.

Takzke Ha 3Kpane orobpazkaorcs Tekyinue Hactpoiiku MPLS.

[ n:ico - By———— - 19:18

CTek MeToK

| Kon-po_meTok [
Metka 00000

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

Biwirin 1 2 3

Puc. 7.72. Mento «Crek MeTOK>»

e Kou-Bo meToK — BBIGOD KoJmuecTBa MeToK (o1 1 110 3), KoTopoe Oyier
JI00ABJICHO B II€PEIABACMBII ITAKET.

MeTka — 3HaYeHUE METKHU.

MPLS COS — kmacc obcryKuBaHus TaKeTa.

TTL — BpeMs KU3HU TAaKeTa ¢ METKOM.

[ n:ico - By———— - 19:18

MpaBvna npuema

| Kon-po_meTox JN
Metka 1 00000

MeTka 2 QQQO0
Metka 3 00000

Biwirin 1 2 3

Puc. 7.73. Menio «IIpasuia npuémas

e Ko0s1-BO MeTOK — BBIOOD KOJIMYECTBA METOK B IPUHUMAEMBIX MTAKETAX.
e Metka 1, Metka2, MeTka 3 — 3HaYeHHEe METKU.
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7.14.2 BapuaHTbl HOAKJIOYEHUS

@u3nYeckas cpeaa (kabesnb)
nopt A(B)

nopt B(A) ]

nopt A(B)

|

IO

X — nakeT ¢ OWWBKOU B TeCTOBOW NOCMeA0BaTeIbHOCTU

Puc. 7.76. TecrupoBanue Ha KaHaJIbLHOM/CeTeBOM ypoBHE (BapuaHnt 1)

Bepxym-ET. Pyxosodcmeo no aKkcnAyamauuy
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nayka kaapos

CI1] Ethernet-cetb

nopt A(B) c >

LI

X — NaKeT ¢ OWMGKO B TeCTOBOW MOCNIEAOBATESIbHOCTU

Puc. 7.77. TecrupoBanue Ha KaHAJILHOM/CETEBOM yPOBHE (BapuaHt 2)

navka kaapos

] VA _—
nopTA®) < | ircpaeitos w | Wnetip
D=

X< - naker ¢ owmbKoli B TeCTOBOM NOCEAOBATENLHOCTI

Puc. 7.78. Tecruposanue Ha KaHAJILHOM/CETEBOM yPOBHE (Bapuant 3)

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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7.15 TIlakeTHbIil J>KUTTEP

Baxkmoit 3amateit mpu tectuposBanun Ethernet-cereit saBisieTcsa ompemese-
HUEe [AaKEeTHOro JKuTTepa. B coorsercrBun ¢ Meronukoii REC 4689 [6], ma-
KETHBIN JRKUTTEP — 9TO abCOJIIOTHAsI PA3HOCTH 3aJI€PXKEK PACIPOCTPAHEHUsT
JIBYX IIOCJIEJIOBATEIbHO IPUHSITHIX [TAKETOB, IPUHAJJIEIKAIINUX OJJHOMY ITOTOKY
JAHHBIX. DTOT IapaMeTp UCIIOJIb3YeTCs st OIEeHKH BO3MOXKHOCTHU CETH IIEpe-
JaBaTh YyBCTBUTEJILHBIN K 3a/ep:KKaM TpaduK, TAKOH, KaK BUIEO UIU Pedb.
OyHKIMS aHAJIN3a AKETHOIO JKUTTEPa ABJISIeTCS ormmei.

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 PacnpejeneHue  JlaHHue

Puc. 7.79. Dkpan «Ilakernsrit joxkurrep. OTaér»

ET — Bpewms, nporresinee ¢ HAYAIa TECTA;

RT — Bpewms, ocraBIiieecst 10 OKOHUIAHUS TECTA,;

PKTs — o01miee KOIUIeCTBO MPUHATHIX MAKETOB;

OOOPs — ko/IM4eCcTBO MAKETOB, IIPUHSATHIX HE B TOM IOPSIJIKE, B KOTO-

POM OHU OBLIU OTIIPABJIEHBI;

e %0O0O0Ps — KOIMIECTBO MAKETOB, IPUHATHIX HE B TOM HMOPSIKE, B KOTO-
POM OHU OBbLIH TIepeJIAHbI, B IPOIEHTAX OT ODIIEro KOJUIECTBA TPUHATHIX
[TAKETOB;

e INOPs — ko/mmuecTBO 1aKeTOB, IPUHSITHIX B TOM K€ IOPsiJIKEe, B KOTO-
POM OHU OBLIN OTIIPABJIEHBI;

e %INOPS — KOJIMYeCTBO NAKETOB, IPUHATLIX B TOM YK€ MOpSJIKe, B KO-

TOPOM OHU OBLIN OTIPABJICHBI, B IPOIEHTAX OT ODIIEr0 KOJMIECTBA ITPU-

HSTBHIX TAKETOB;

e < ms %PKTs — kosnuecrBo n1akeToB (IIPOIEHT OT OBINEro YucJIa MpH-
HATBIX AKETOB), JZKUTTEP KOTOPBIX ObLI MEHBIIE 3aJIAHHOTO IOPOra;

e >=— ms %PKTs — konuuecTBo nakeros (IPOLEHT OT OOLIEro 4Yuca
HIPUHATHIX [AKETOB), JIZKUTTEP KOTOPBIX ObLI GOJIbINE WK PABEH 33a1aH-
HOMY TIOPOT'Y;

e Hactpoiiku — nepexosn B menio «Ilakermprit mxxurTep. HacTpoitkms.

3B 6azosyio KoHduUrypamuo e BXOAUT. J0CTyIHA IPH JOMOTHITEILHOM 3aKa3€ OIHH.
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ITpu maxkarun na kiasumaty F1 («Crapr») HauuHaercs oupezesieHue
JPKUTTEPa MMAKETOB, MOCTYIAIONIUX Ha MOPT, BLIOpAHHBIN B MeHIO «IlakeTHbIi
qekurrep. Hacrpoiikuy. [locse 3amycka uaMepenuii HACTPORKU JAHHOTO MEHIO
CTAHOBSTCS HEJOCTYIHBIME JJIs PEJIAKTUPOBAHUS.

ITpu naxkaruu Ha kuasumry F2  («I'paduk») ocymecTsiisgercs nepexon K
IKpaHy, cosepKamemy rpaduIecKoe MpeICTABIEHNE PACIPEIETEHIs TAKETHO-
IO JIZKUTTEPA.

W n:i00 - Bi——— LB2 20:12

NareTe, NakeTHHH LXUTTER
100 e P PP

U0 1205 5.0 B7.5 500 625 75.0 G7.5 100.0 ind
JuTTEp MS

Pacrpenensrve OrugT

Puc. 7.80. kpan «I[lakerubrit mexurreps> (rpaduk)

ITpu maxkaruu Ha Kiasuily F3  («Pacipeseiienues) ocyinecTBisercs me-
PexoJ] K 9KpaHy, cojepKalneMy HHMOPMAIUO O PACIPeIe/IeHIN JZKUTTEPA.

E1_ A:1000 — B:1000 GEN 14 41
MNakeTHHA ARUTTER
PacnpeneneHne

[xuTTEp . MS NakeTw.

4 0,000, .., 0,125) 100,000
4 0.125,.. 0.250) 0,000
4 0.250. .. 0.375) 0,000
4 0.375... 0,500} 0,000
4 0,500, .. 0.625) 0,000
4 0.625... 0.750) 0,000
4 0.750, .. 0.875) 0,000
4 0.870... 1,000} 0,000
4 1.000, .. ) 0,000
Crapt [ Cpapir JaHHbe

Puc. 7.81. Dxpan «Ilakerusiii mxkurrep. Pacupenenenues

Ha skpamne orobpazkaiorcst aBa CTOJIOIA: B HEPBOM IPUBEICHBI IPAHUIIBI
UHTEPBAJIOB, BO BTOPOM — KOJIMYECTBO HAKETOB (B IPOLEHTAX ), JZKUTTEDP KOTO-
PBIX IIOIIAJI B OIIPEIEIEHHDIA nHTepBas. BepxHsis rpaHuiia MHTEPBAJIa 3a1a6TCs
B Menio «Ilakernprit mxkurTep. Hactpoiikny m obozmnadena kax «Ilopor, mc».
WNurepBan or Hy/Is J0 3aJaHHOIO [IOPOra JEJUTCS Ha OIPEIeIEHHOE UHCJIO
[IOJIBIHTEPBAJIOB; TI0 Pe3yJibTaTaM TecTa JJIsl KaXKJ0ro IOJbIHTepBaJia B IIpa-
BOM CTOJIOIe 0TOOPArKAaEeTCsl IPOIEHT AKETOB, JZKUTTEP KOTOPBIX HAXOUTCS
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B 9THX IIPEIEJIax.
ITpn makatnm Ha kKnasunty F4  («/laHHBIE» ) TPOUCXOJNT TIEPEXO]] B Me-
HIO, B KOTOPOM BO3MOKEH BBIBOJ MH(MOPMAIMH O COXPAHEHHBIX M3MEPEHUAX
(' F2 ), coxpaHeHue pe3yJbTaTOB U IapaMerpos TectoB ( F3 ), a Takxke 3a-
I'py3Ka COXPaHEHHBIX PE3yJILTATOB U AapaMeTpOB u3Mepenuii (- F4 ).
[Toapobnoe onucanme MPONECCOB COXPAHEHUS W 3arpy3KH JIAHHBIX — CM.

pasnes [LIX

W n:i00 - Bi——— - 11:30

MNakeTHEA ARUTTER
Hactpoikum
A
Mopor.mc 100
AmTencHoCTL  90:01:00

TecToBA NOTOK

Puc. 7.82. Menio «Ilakerusnrit moxkurTep. Hacrpoitkus

e IlopT mpuéma — BBIOOP MOpTA, HA KOTOPOM OyJIET TMPOUCXOINTD U3Me-
peHme IKUTTEPA;

ITopor, Mc — moporoBoe 3HAYECHHE JIXKUTTEPA;

M TeIbHOCTD — BpEMsI U3MEPEHUsI IXKUTTEpa,;

e TecToBBIil MOTOK — MEepexo)] B MeHIO « [eCcTOBBIi OTOK>».

Bepxym-ET. Pyxosodcmeo no aKkcnAyamauuy
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7.16 TecToBBIN ITOTOK

OyHKIUS reHeparul TECTOBOTO MOTOKA MPUMEHSETCS TIPU U3MEPEHUH T1a-
KeTHOro JKuTTepa. CyIecTByeT BO3MOKHOCTD MeHEPAIMA TECTOBOTO MMOTOKA
U U3MEPEHUsl [TAKETHOrO JKUTTepa Ha ogHoM nopry (cm. puc. [LXF), a Takxe
reHepaIy TECTOBOTO IIOTOKA Ha OJHOM MOPTY U U3MEPEHUN ITaKETHOTO JXKUT-
repa Ha japyrom (cMm. puc. [[Z), upuuém nopr npuéMa MOKeT PACIIOJIAraThCs
Ha yJaJeHHOM Ipubope, CM. pUC.

[Tocie BKIIIOYEHUST TE€HEPAIMH TECTOBOTO TOTOKA HACTPONKU MEHIO CTAHO-
BATCSl HEJOCTYIHBIMU JIJIs PEIAKTUPOBAHUS.

reHepauusa TeCToBOro NnoToKa

opTAB) T | ‘

onpefeneHue AxuTTepa

Puc. 7.83. Usmepenne mxurrepa. Cxema 1

reHepauusa TecToBoro nNnoToka

opt B(A) ——————

opr A(B)——

onpefeneHue AxuTTepa

Puc. 7.84. Usmepenue jxurrepa. Cxema 2

reHepauus TecTosoro NoToka

: A\
=]
QO «——q
<
A
>
~
o
-
=]
[s]
©
3
>
~
— B

onpejeneHue axutTepa

Puc. 7.85. Usmepenne mxurrepa. Cxema 3
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WD A:ioo - Bi———— - 11 31

TecToBHA MNOTOK

Buikn
MopT nepepavd A
Kapp 64
AmTencHoCcTL  90:01:00
Harpyska 100 %

3aronoBok
ET 00:00:00 RT —y—r——
Braren Bra

Puc. 7.86. Mento «TecToBblil TOTOK»

OTnpaBka — BKJIIOUEHUE/ BBIKJIIOUEHIE T'eHEePAIU TECTOBOIO II0TOKA;
ITopT mepemayvu — BLIOOD MTOPTa, C KOTOPOTO OYIET MPOUCXOINTDH TeHE-
parust TpaduKa,;

Kazap — pasmep kazpa (060e 3aadenue B npeaenax ot 64 10 9600 Gaiir);

(] ,Z[JII/ITGJIBHOCTI) — BpeMs, B TedeHrue KOTOPOIro 6yﬂ€T IIPOUCXO/IUTDH I'e-

Hepanns Tpapuka;

Harpyska — BejuduHa Harpy3kKd 3aJaéTcs B IPOIEHTAX OT CKOPOCTH
recroBoro noroka (- F1 ) nim B k6ut/c ( F2 );

3aroJI0BOK — I11epexo/l B MEHIO «3arojIOBOK» ;

ET — Bpewms, npore/inee ¢ HavaJia reHepannn Tpapuka;

RT — Bpewms, ocTaBiieecs 10 3aBepINeHUsT TeHepann Tpapuka.

7.16.1 Tecrossiii notok. Hacrpoiika MPLS

Crexk MeTOoK Jijisl TecTupoBanus 3a7aércs B MeHIO «CTek MeTok»: HM3amepe-

Hus = «TecToBbIl TOTOK» = «3arojioBok» = «lonogaurenproy = «MPLS».

D A:ioo - Bi———— - 19:54

Ctek meTOK

Kon-Bo metox BN

MeTka 10000
MPLS COS5 ©
TTL 128
Metka 00000
MPLS COS5 ©
TTL 128
MeTka ©QQOQ00
MPLS COS5 ©
TTL 128

Brikn 1 2 3

Puc. 7.87. Menio «CTek MeTOK»

e Koui-Bo MmeToK — BbIGOp KoJmmuecTBa MeToK (o1 1 110 3), Koropoe Oyuer
JIOGABJICHO B TIEPEIABACMBIH TAKET.

Bepxym-ET. Pyxosodcmeo no aKkcnaAyamauuy
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e MeTka — 3HaYeHHE METKU.
e MPLS COS — kmacc obcryKuBaHus TaKeTa.
e TTL — Bpems KU3HU TTAKETa C METKOI.

7.17 Crarucruka

st mepexJTIovueHnsT MeXKJTy SKpaHAMU HUCHOJIb3YHTE KJIABUIIU @/@
wan  F2 / F3
P yHKIINOHAJIbHbIE KJIABUIITN

F1 (Cbpoc) — cOpoC CTaTUCTHUKHY.
Bo Bcex sxpanax, kpome sKpana « CTaTucTuKay, IpU HAXKATUU Ha KJIABUIILY

F4 npoussoauTcs BbIGOp mopra (A, B).

7.17.1 CBogHad CTAaTUCTUKA IO ABYM IOPTaM

W A:icd - B:——— - 11 31
Cratnctuka
MopT A MopT B
Rx kappwh 2789 1417210644
Tx kappw 1417864374 1101
Rx GairTe 118316 575901987
Tx GanTw 743612617 70464

Copoc < ¥

Puc. 7.88. Dkpan «Crarucrukas

e Rx xaapbl — KOJIMIECTBO IPUHSATHIX KAJIPOB.
e TX KaJApbl — KOJIMIECTBO [IEPEIAHHBIX Ka/IPOB.
e Rx GaliThl — 9uCI0 MPUHATHIX OANTOB.

e Tx GaliThl — YNC/IO MEPEIAHHBIX OANTOB.
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7.17.2 CrarucTuKa mo TUIlaM KaJIpOB

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. 7.89. 9kpan «Crarucruka mo TUIAM KapPOB»

Broadcast — kaJpnl ¢ IMIIPOKOBEIATEILHON aIpecaliueii.
Multicast — kaapsI ¢ TpyIIoBoil ajpecarueii.

Unicast — xaapbr ¢ equHITIHON aIpecarineit.

Pause — kajipbr maysbl.

Rx — 9mcio npuHATHIX KaIpoB.

TX — 49uCJI0 epeIaHHbIX KAJIPOB.

7.17.3 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%
128, .255 38 78080423
256,,511 27 22254063
512..1023 3 7231975
1024,.1518 o 3051007
> 1518 o] 133226
Copoc < i B

Puc. 7.90. Dkpan «Crarucruka 1mo pazMepam KaJpoB»

e pasmep — pasMmep Kajpa (B Haiitax).
e RX — 9mC/I0 NPUHATHIX KaIPOB.
e Tx — yuncJio nepeJaHHbIX Ka/JIPOB.
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7.17.4 CrarucTuKka Mo ypOBHSIM

_m

Az100

3

ypoe.
2

CratncTuka

RBx
3028
1493

no yposHsm (A}
Tx

1417864721

1417864337

Copoc < ¥ B

Puc. 7.91. 9kpan «Crarucruka 1o ypoBHSIM»

e ypoB. 2 — kosjmvecTBo npuHATHIX (Rx) u nepenanubix (Tx) Kaapos Ha
KaHAJBHOM YPOBHE.

e ypoB. 3 — kosmuectBo nupuaaThix (Rx) u nepegannpix (Tx) kajapos Ha
CETEBOM YDOBHE.

7.17.5 CrarucTuka: onmbKMN KaJapoB

WO A:ioo - 11:34

CratucTuka: owmGkm kagpos {(A)
Rx

CRC

Runt

L]
L]
Jabber L]

I3 5 B

Copoc

Puc. 7.92. Dxpan «Crarucruka: onmmOKN KaJIpoB»

¢ CRC — KOJMYECTBO NPUHATHIX KaJIPOB, UMEIOMIUX OIMUOOYHYIO KOH-
TPOJIBHYIO CYyMMY.

e Runt — xosmdecTBO NIPUHATHIX TAKETOB JAHHBIX JAJIHHON Menee 64 6aiiT
C IPaBUJIBHOU KOHTPOJILHOU CyMMOIi.

e Jabber — KoOIMYIECTBO MPUHATHIX MTAKETOB JAHHLIX pa3MepoM Oojee
1518 GaiiT, IMEIOIIX HEPABUIHHYIO KOHTPOJBHYIO CYMMY.
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7.18 CoxpaHEHHBbIE JaHHbIE

Memnro «Jlammbie» CayKAT 71 TPOCMOTpa WHMOPMAINA O COXPAHEHHBIX
usMepenusx ( F2 ), jig COXpaHEHHs PE3YJILTATOB (B TOM YUCJE U CTATHCTH-

KH) U apamerpoB TectoB ( F3 ), a TakKe Jyis 3arpy3KH COXPAHEHHBIX De-

3yJITATOB U ApaAMeTpPOB u3Mepenuii ( F4 ).

WD A:ioo - Bi———— - 12 26
NaHHze
WMa 3anmcu Bpema coxpaHeHWs
testl 27-03-2009 11:52:55
2 test2 27-03-2009 11:52:34
3 test3 27-03-2009 11:55:15
4
5
[+
7z
8
9
19
WMHoprawma CopaHUTE BarpysHTE

Puc. 7.93. Menmo «/lanubies
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Jist coxpaHeHus JaHHBIX:

BBIOEpPUTE HOMED, IO/ KOTOPBIM XOTHTE COXPAHUTH M3MEPEHNUs;
HaXKMUTe ;
BBEJIUTE UM 3allUCH;

HazKMHUTE @;

HaxkmuTe  F3 («CoxpaHuTb» ).

Juist 3arpy3Ku COXPaHEHHBIX PE3yJbTaTOB M3MEPEHUII U MapaMeTpPOB Te-

CTOB:

BbIOEpUTE HOMED 3alliCH;
Haxkmure F4  («3arpyska).

s mpocmoTpa moapoOHoit nHMOpMAaINT O 3alMCH HAYKMUATE HA KJIABUIITY

F2

W n:i00 - Bi——— - 11:57

WHpopMauma o 3anvcK

Wma zanucus  testl
Bpema coxpadenun; 27-03-2003 11:52:55

Hauano Koney
RFC-2644  01-08-1970 11323109 01-08-1970 11326334
BERT 27-02-2009 11343142 27-03-2009 11345151
FJ 27-03-2009 11339339 27-03-2009 11:39:47

Puc. 7.94. Mento «Undopmarus o 3amucus

7.19 IlapameTpsl ceTn

W n:i00 - Bi——— - 2012

MNapameTpw ceTH

__________lopT W}
DHCF  Bkn

IP agpec 192.168.222,151
Macka nogcetwn 255,255,.255.0

linwz  192.168.222,.100
DNS 192,168,222,100
MPLS Bwkn

A B LAN

Puc. 7.95. Menio «Ilapamerpnr cetus
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ITopTt — BBIGOD HOpTa (A, B mum LAN) mia macrpoiiku.
DHCP — npu Bxitodennn 31oit dpynuxmun [P-agpec mopra, macka 1mos-
ceru, [P-aspec numoza u [P-agpec ysia, koropsrit cogepxkut 6azy DNS,
OyayT mpegocTapierbl Tecrepy ceppepom DHCP aBromarunyecku;

e IP-aapec — IP-ampec mopra;
Macka mojiceTu — ornpejienseT, Kakas Jactb [P-agpeca, ykazannoro B
[PEIBIIYINEeM [IyHKTe, OTHOCUTCS K aJPecy CeTH, a Kakas — K aJpecy
y3Jia B CETH.
ITnroz — IP-ajpec numo3a.
DNS — IP-azpec y3ia ceru, KOTOpbIil comepkut 6a3y gaHHbix DNS.
MPLS — BkJro4yeHue /BHIKJIIOUEHUE BO3MOXKHOCTU OTIIPABKH IIAKETOB €
merkamu g moptoB A u B (s mopra LAN MPLS ne nomuepzxku-
Baercst). Ilpu BbiGope 3HaveHns «Bbikiay» myHKT MeHio «MPLS» (MeHnto
«ITapamerpnl unTepdERCOB») CTAHOBUTCS HEJIOCTYIHBIM JJIs PEIAKTH-
pOBaHUSI.

7.20 Ilapamerpsl nuHTEpdeEiicoB

N A:100 - By——— - 2351

NapameTpw vHTeppencoB

L__________lopr U

CrkopocTe ABTOMaTHUYECKM
Aetocora, Bkn
MAC agppec 00:21:CE:08:01:E9

YLAN Bukn
ID ¢
Mpuopurer 1
MPLS

A E LAN

Puc. 7.96. Memnrto «Ilapamerpnr uarepdeiicoBs

e ITopT — BBHIOOP TTOpTA /11T HACTPOWK;

e CKOpOCTBh — BBIOOP CKOPOCTH ITE€peIadn JAHHLIX. e BLIOpaHo 3uade-
nre « ABTOMaTUYECKU» , TO IPOUCXOIUT ABTOMATHIECKOE OIIPeIe/IeHne
ckopoctu nepegadn (Oyaer BuiOpaHo Jioboe u3 suadenuii 10/100/1000
Mo6ur/c). IIpu sTOM 3HAYEHUE MYHKTa «ABTOCOINI.» ABTOMATUYECKH
n3Mensiercd Ha «BKJI» 1 craHOBUTCH HEIOCTYIIHBIM I PEIAKTADPOBA-
HUS.

e ABTOCOIJI. — BKJIIOUEHUE DexKuMa «auto-negotiation» (aBrocoriacosa-
HUE), I[P KOTOPOM IIPOUCXOUT ABTOMATUIECKOE OLPEE/IeHIE CKOPOCTH
U peXKUMa, COeJIMHeHns . B 9TOM ciiydae HyKHO BBIODATD KeJIaeMyIo CKO-
pOCTh coe/uHenus (U BoIOpaTh « ABTOMATHYECKH >, €CJIM BO3MOKHA

Bepxym-ET. Pyxosodcmeo no aKkcnAyamauuy
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mobast ckopoctsb 10/100/1000 M6ut/c) 1 yCcTaHOBHTDH 3HAYCHHE ILyHKTA
MeHo «ABTOCOII.» B cocTosiine « BKJ».
Coeurenue OyIeT yCTaHOBJIEHO TOJILKO B TOM CJIydae, eCJIU Ha IIPOTUBO-
[IOJIOZKHOM KOHIIE COEJINHEHHs] TaKKe MCIOJIb3YeTCsl aBTOCOIIACOBAHUE,
U KaK MOHUMYM OJIUH MPEAIIOINTACMBIN PEKUM COBIIAIAECT.

e MAC aagpec — MAC-aapec nopra (A, B uiu LAN), napamerpsl KoTo-
poro macrpamsaoTcs L;

e VLAN - Bk/o4eHue /BbIK/IIOUEHUE HACTPOiKU mapamerpos VLAN;

e ID — 12-6urHbiit unenrupukarop VLAN, npesncrasisier coboit aucjio ot
0 o0 4095;

e ITpuopurer — uosie, Koropoe ompejesier npuopurer Tpaduka (CM.
rabur. [Z).

e MPLS — nepexon B menio «MPLS. Unrepdeiic A» («MPLS. Murep-
deiic B»).

ITpumeuarue: 6 cayuae ucnorvaosarus SFP-modyneti ckopocmy
nepedauu dannolr 6ceeda yemanasausaemcs pachot 1 I'6/c.

MPLS. WHTepgenc A

Mpreém

Agpec LSR: 100,100, 100,100

Metka CO5 5 TTL
CTex Ha nepegaqy; 40000 0 1 128
MogeeTe: 20,20,20,20/255,255,255,0

MeTku Ha npuems | 20000
MpuHumaTe HULLS Buka

Puc. 7.97. Mento «MPLS. Unrepdeiic A»

e Ilepenaua — nepexon B Menio «Ilepematias;
o IIpuém — mepexon B menio «IIpasmra mpuémas.

Takzke Ha sKpane orobpaxkatorcs napamerpsl MPLS, 3ajanubie B MeHio
«IIpuémsy u «Ilepemagas.

UMpu maxarun na kiasumy  F1 o (3asogckoit) B kagecrse MAC-ajipeca mojicTaB/sercst 3a-
Bozckoit MAC-azapec npubopa, ykaszanubiii B Merio «ndopmarnms».

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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0 A:ico - B:——— - 2355
Nepepava
192.168.1.1
MNpaBuno Bkn
IP negcetw 192,168,1.0

Macka nogceTw
Crek

255.255.255.0
MeToK

Puc. 7.98. Mento «Ilepemauas

e IP momaceru — IP-ajpec nojicern.

Bepxym-ET. Pyxosodcmeo no aKkcnaAyamauuy

Macka mozaceru — MacKa IIOJICETH.
Crek MeTOK — nepexol B MeHIo «CTeK METOK».

R N:100 -

Crek

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

METOK

Hucno MeTok [

10000
]

128
20000
L]

128
30000
]

128

Biwirin 1

2 3

Puc. 7.99. Menio «Crek MeTOK»

Anpec LSR — IP-azpec maTepdeiica MapIiipyTu3aTopa, OCyIIeCTBIIsI-
IOIEro KOMMYTAITUIO 110 METKaM, K KOTOPOMY ITOJIKJIIOYEeH TPUOODP.
IIpaBuiio — BKIIOYEHNE / BBIKJIIOUCHUE [IPABUIIA HA OTIIPABKY [IAKETOB B
IOJICETh, TapaMeTPbl KOTOPOil 3ajiatoTcs HuzKe. [Ipu BBIKIIOUeHNN TIpa-
BUJIa TAKeThI Oy Iy T nepemaBaTbesi ¢ Merkoit NULL.

Kou-Bo meToK — BbIGOD KoJmuecTBa MeToK (o1 1 110 3), Koropoe Gyer
JI00ABJIEHO B TI€PEIABAEMBIIl ITAKET.
Metka — 3HaYeHUE METKHU.
MPLS COS — kJjiacc 00C/Iy?KUBaHUsI [TAKETA.
TTL — BpeMs KU3HU TaKeTa C METKOI.
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[ — - B:r——— - 08 47

MNpaBuna npuema

MpuHumats NULL TG

Kon-Bo metok 1
MeTka 1 20000
MeTka 2 20000
MeTka 3 20000

Brikn Brn

Puc. 7.100. Mento «IIpasuna npuémas

e ITpunumare NULL — Br/noueHue/BbIKIIOYCHUs] IPUEMA [TAKETOB €
metkoit NULL.

e KoJii-Bo MeTOK — BBIOOD KOJIMIECTBA METOK B IPUHUMAEMbBIX TAKETAX.

e Metka 1, Metka 2, MeTka 3 — 3nadeHne METKH.

7.21 HacTpoiiku npudopa

7.21.1 Hactpoiika aucnies

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

lucnnea m np.

=

Aprocte wHauk, Wl 14

Nopceetka [l 18
Usethocte [l 2

0
KoHtpactHocTs I P

3eyk knaBmuw Bukn

HMHEN

LCD aBToBwKn Bokn
ABTOBRKAWYeHMe Bukn

Puc. 7.101. Mento «Iucmmeit u mp.»

SIpKOCTb MHAUK. — U3MEHEHNEe SIPKOCTU CBETOINOIOB.

SApkocTb — u3MeHeHrne APKOCTH IMOJICBETKN SKPaHa.

IIBeTHOCTDH — M3MEHEHHE IIBETHOCTU M300ParKEeHMSI.

KouTpacTHOCTh — M3MeHEHHEe KOHTPACTHOCTH N300PaKEeHUSI.

3BYK KJIABUII — BKJIOYEHNE/BBIKJIIOUEHNE 3BYKA HAYKATHs KJIABUIIL.
LCD aBTOBBIKJI. — B IT0JI€ MOYKHO 3aaBaTh CJEIYIONINE 3SHAYCHUST aB-
TOMaTUYIECKOI'0 BBIKIOYeHus: mnojcBerkn: Beiki, 20 ¢, 40 ¢, 60 c; s
yBeJINYEHUsI BDEMEHU aBTOHOMHOI pabOThl BEIOEpUTE MUHUMAJIBHOE 3HA-
qeHue.

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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¢ ABTOBBIKJIIOYEHHNE — B II0JI€ MOXKHO 33/IaBATh CJIEJYIOIIIe 3HAYCHU
ABTOMATHUYIECKOI'O BBIK/IIOYeHus npudbopa: Beiki, 1, 5, 10 MumHyT.

7.21.2 OcHOBHBIE HACTPOIKM

HE A:1000 FRL B:1000 FRL 00:20

OcHOBHHE HacTpoMKuW

Pycckui

flata 06-03-1974
Bpema ©00:20:03

English Pycckui

Puc. 7.102. Mento «OcHOBHBIE HACTPONKM>

e 3bIK — cMmeHa si3pIKa MHTEpdAeiica.
e JlaTa — BBOJ WM BBIOOD TEKYIIEH JATHI.
e Bpemsi — BBO mn BBIOOP TEKYINErO BPEMEHH.

7.21.3 Wnadopmaiiusa

EJ A:1000 - B:—— - 16 44

WHpopMauma

MCU v

SYS FPGA v

GBE FPGA v

BOOT w

HW v

S5/N 8

MAC A 00:21:CE:08:00:29

MAC B 00:21:CE:08:00:2A0

MAC LAN 00:21:CE:08:00:2B
8 MeTpoTek

WHpoprayms Bpena

Puc. 7.103. Dxpan «Undopmarus»

Ha skpane orobparkaroTcsi HOMepa BEepCUil IIPOrPAMMHOIO 0OeCIeYeHus,
cepuitabiii Homep, MAC-aapeca nmopros npubopa.

IMpu naxkatum Ha Kiaasuiry F2 («Bpemga») OCYIIECTBIIAETCS MEPEXO] K
sKkpany «Bpemst paboTbI».

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

Bpemna paGoTh

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

WMHoprawma Bpeta

Puc. 7.104. 9kpan «Bpewmsi paborbr»

e Tekyree — BpeMsa pabOTHI TpUOOPA OT MOCIEIHETNO BKAIOYCHUS 10 Ha-
CTOSIIEr0 MOMEHTA.

e IIpenpiayiee — BpeMst pabOTHI TPUOOPA OT MPEIBIIYIIEr0 BKIIOUCHUST
JIO TIPEJIBIIYINEro BhIKIFOUEHMSI.

7.21.4 Wudopmaius 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. 7.105. Okpan «Uudopmanust o SEFP-moytes

Ha sxpame orobpazkaercs nHdoOpMaInis O TPOU3BOTATEIE, MOJIETN U TTO-
JIEPXKUBAEMOM pexkuMe repejaan ganubix SFP-mopynsa. Beibop mopra mpons-
BOJIUTCsI TIPM HAXKaTUU Ha Kiaapuimm  F1 (mopr A) u  F2 (nopr B).

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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7.21.5 AXKKyMyJadgaTop

[ A:icod -

B:1000 — 03:01

Temnepartypa
HanpaAxeHue
Tok

EMKOCTE
Bpema =zapapa

AKKYMYnATop

80 °C

24590 mB

63 mA
2205/220% mAu
9216 c

Puc. 7.106. Dkpan «AKKyMy/IsTOp»>

Ha skpane orobpaxkaercst mH(MOPMAIIUsT O COCTOSIHUU aKKYMYJISITOPA: TEM-
neparypa (°C), nanpsikenne (MB), Tok (MA), Texymasi/MakcuMagbHas €M-
KOCTH (MAY), BpeMs 3apsijia — BpeMs, IPOIIE/Iee OT HATAJIA 3aPALa AKKYMY-

agropa (c).

7.21.6 VYmupaBJjieHUE ONIUIMU

Onnusivu siBJisitorest pyuknuu npubopa Bepkyr-ET, noctynabie mpu J10-
IMOJIHUTEJILHOM 3aKa3e. 1 akTuBaIuu oniuil KJIrod, CreHePpUPOBAHHBIN JIJTst
YKA3aHHOI'O CEPpUIHOIO HOMepa pubopa, HeoOXOINMO BBECTH HEIIOCPEICTBEH-

HO B nipubope B MeHIO «OIIuuy UK ¢ UCIOIH30BAHINEM KOMAHJIBI YIAJIEHHOTO

ynpasnernus ats (em. mpumoxenue [B).

Tabauna 7.7. Onmun

qepe3 WWW-unrepdeiic.

Ormus Onucanune

ETIP Huarnocruka cereit TCP/IP (mapupyrusanus, JOCTYIHOCTD
y3zaos, DNS).

ETWEB Tecruposanne HTTP-coenunennii (rpedyer onnun ETIP).

ETJT Wzmepenne makeTHOrO JKATTEPA.

ETRC Vrnanéunoe yupassienne npudopom o nporokory TELNET u

Bepxym-ET. Pyxosodcmeo no aKkcnaAyamauuy
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8. VYIAJEHHOE YIIPABJIEHUE

[Tpubop BepkyT-ET mpemocrapisier BO3MOXKHOCTH CBSI3U C IEPCOHAIb-
ubiM komibiorepoM (ITK) gepes unrepdeiic USB 1.1/2.0 wiau nopr LAN.

Hna moakmodenus: npubopa K [TK wepes USB-unrtepdeiic neobxoammo
[peBapuTeNIbHO yCTaHOBUTD Apaitsep Virtual COM Port.

Brumanue! Yemanosekra dpatieepa neobxroduma 0as Kop-
pexmnoti uHuYuasudauuy npubopa 8 Bawet cucmeme.

Barpysure nocieanaono Bepcuto VCP apaiisepa ¢ caiita komnanun «FTDI
Chip» http://www.ftdichip.com u usBjekuTe hailjibl U3 apxuBa B JIOOOMH
VJIOOHBIN KaTaJIor.

Ccbuika Ha dailjibl HHCTAJUISIIN HeOOXO0UMOTO JipaiiBepa Jjist pa3InIHbIX
orepanuoHubIx cucteM: http://www.ftdichip.com/Drivers/VCP.htm

8.1 VmnpapiieHue B pexknMe TepMUHAJIA

BzammoneitictBue ¢ mpubopoM MOXKET 00eCIeTNBATHCSA KAaK CTAHIAPTHHIMA
cpeacrsavu OC Windows 95/98 /XP /2000/2003 — nporpammoii HyperTerminal,
TaK ¥ TePMUHAJIbHBIME [IPOTPAMMAMU CTOPOHHUX ITPOU3BO/IUTEIEI.

s obHOBIEHNST MUKPOKO/Ia TEpMUHAJIbLHAS ITPOrpaMMa, JIOKHa obecrre-
auBaTh QYHKINK mepegadn (aitjoB mo mpoToKoay X-modem.

8.1.1 Hacrpoiika napaMeTpoOB IOAKJIIOYEHUSI

1. Yb6emaurech, 9T0o nuraHue npubOpa BKIIFOYEHO.

2. Houpxmrounre anammzarop BepkyT-ET k USB-tiopry KoMmiboTepa ¢ mmo-
MOIIBIO KabeJisi, BXOISAIIEr0 B KOMILIEKT ITOCTABKM.

3. B cay4ae ucnosip3oBanust nporpaMmMbl HyperTerminal, BXo/isIneii B cTaH-
paprayio noctasky OC Windows, BBITIOJHUTE CJIeLyIOIIee.

e Cozpaiire HoBoe nojxiouenue (menio «Painy = «Hosoe nojksio-
YeHUe» ).
e 3ajiaiiTe MM IOIKJIIOYCHUS.

Bepxym-ET. Pyxosodcmeo no aKkcnAyamauuy
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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. Boibop umenu coepuHeHust

e Ompenenure, kakum COM-1iopTOM B crCTeMe SIBJISIETCS TTOKJIFO-
vennblit BepkyT-ET, o6paTuBmmch K CTAaHIAPTHOMY TPUTOZKEHITIO
«ducneruep ycrpoiicrs» («Moit kommbiorepy = «CpoiicTBay =
«O6opynoBanue» = «Jlucmerdep 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
+-8), Jeykoebie, BHASO H HMPOBLIS YOTROMCTES
+- i KnaeHatypel
+ :J KonnetaTep
+ KOHTpOANSk! MHBIKHY AHCKOE
=
R
0

¥
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 «/ucrerdep ycrpoicrs»

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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e Bribepure mocsie1oBaTeIbHBIH TOPT, K KOTOPOMY MOJKJIIOYEH [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 Ilocne naxkarus knonku «OK» HyperTerminal nonbrraercs ycra-
HOBUTL coemuaenue ¢ mpudbopom BepkyT-ET. Jl1a nposepkn co-
euHenns BeeauTe Komauay «AT», npubop gomken orBerutsb «OK».

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

Puc. 8.5. Coeiunenne ycTaHoOBIEHO

ITocue YCIIenIHoro yCTaHOBJICHU I COCJUHEHU A C TECTEPOM 11OJIb30BaTE/Ib MO-
2KeT YIIPpaBJIATDH HpI/I6OpOM7 HCIIOJIB3Yysl KOMaH/Ibl, OIIMCAHHbIC B HpI/IJIO}KeHI/II/I

8.1.2 Oo6nosJsenue Bepcuii II0O nmpubopa

Brumanue! Hexoppexmuwvie deticmeusi 60 epems onepa-
yuld no obHosaeHulo npozpammuozo obecnevenus (110)
MO2ym npusecmu npubop K COCMOAHUIO YACTUYHOU HEPQ-
bomocnocobHoCcMU, 80CCMAHOBAEHUE MOAHCHO bydem npo-
uU38eCMU MOABKO 8 CEPBUCHOM UEHMPE.

[Tocneaaune Bepcun 110 s npudbopa BepkyT-ET nocrynabr B ceru MH-
repuer (http://www.metrotek.spb.ru). Homepa Tekyimux Bepcuii mporpamm-
HOro obecriedenus npejcrasienbl B Menio «udopmanusy («Yceranosku BepkyT-
ET»= «Uudopmanus» ). O6uosisars Mukpokoas FPGA u uporpammy MCU
MOXKHO B JIFOOOH ITOCJI€/I0BATE/IbHOCTH WJIA BBIIOJIHSITEH TOJBKO OJHY U3 ITUX
oneparuii, ecjiu OOHOBJIEHME JPYTroil YacTu He Tpebyercs.

8.1.2.1 OGHoBJsienne mukpokoga FPGA (system FPGA)

1. YeranoBurs coegunenue ¢ KomubiorepoM mo USB (em. pasmen BII).
IIpoBeputs coeuuerne komauoit AT. [Ipubop mosken orseruTsh OK.

2. BBectn komany ATR.
Briopars «system FPGA».
B mento nporpammvbr HyperTerminal «Transfers = «Send File» B okme
«Filename» ykazarb nytb K daiiiry mukpokona FPGA (ums daiina:
b3et-sys_nomep eepcuu.rpd)u BokHe «Protocoly BeiGpars «Xmodems.

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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KATh KHOIKY <« ». M 1T nucu — 1 munyra. Ecim n306-
Hazxxa (o) Send». Bpe epe3aInc 1 a. Ec 300
pakeHne Ha 3KPaHe BOCCTAHOBUJIOCH — IIPOILECC IIEPE3AIMCU IIPOLIE
YCIIEIITHO.

8.1.2.2 O6uossenune mukpokoga FPGA (expansion FPGA)

1. Veranourb coeaunenue ¢ KomnborepoM 1o USB (em. pasmes BII).
IIposepurs coepmuenne komanoit AT. ITpubop joiken orserutsb OK.

2. BBectn komamnmy ATR.
Briopars «expansion FPGA».
B mento nporpammvbr HyperTerminal «Transfers = «Send File» B okme
«Filename» ykazarb nythb K daiiiy mukpokoma FPGA (ums daiia:
b3et-exp-gbe_nomep eepcuu.rpd)u B okue «Protocol» Boibparsh «Xmodemy.
Hazxars kHOIKY «Send». Bpemsi nepezamucu — 4 munyTbl. Eciin m306-
pazKeHue Ha 9KpaHe BOCCTAHOBUJIOCH — IIPOIECC MEPE3AlNCH TPOIITET
YCITEIITHO.

8.1.2.3 Oo6uosJsenune nporpammber MCU

1. YcranoBurs coenmnenne ¢ KomubiorepoM o USB (cm. paszmen BI).
IIposepurs coemuenne komanaoit AT. ITpubop joiken orserutsb OK.

2. BBectn komany ATR.
Bribpars «MCU>».
B mento nporpammver HyperTerminal «Transfers = «Send File» B okme
«Filename» ykazarb myTh kK aiiry uporpamvel MCU (umsa daiiia:
b3et-mcu_romep eepcuu.bin)u Bokue «Protocoly BeiGpars «Xmodems.
Bpewms nepesanucu — 1 munyTa. Ecin nzobpazkenne Ha 9KpaHe BOCCTa-
HOBHJIOCH — IIPOIIECC TIEPE3AIUCH TTPOIIEIT YCIIETHO.

ITpumevarusa: Ecau eepcus npoepammv, MCU necosmecmuma
¢ sepcuamu muxpoxodos system FPGA u expansion FPGA, no-
cae 3agepuenus 0bnosaenus npubop evidacm npedynpesicoenue u
021CUDAEMYIO BEPCUIO NPOZPAMMIO020 obecnevenus. B amom cayuae
cAedyem UMEHUMD MEKYWYIO BEPCUIO NPOZPAMMDL MG 0dicudae-
MYIO.

Hocae obrosaerus mukporkodos FPGA uau npoepamm MCU pe-
KOMEHOYEMCA MOHKUM MYNBLM CMEPHCHEM HANCAMH KHONKY GN-
napammnozo copoca wepez omeepcmue na 60K060U nNaHesy npubopa
padom ¢ passémom numanus 12 B.

8.1.2.4 Oo6HoBJienue ¢$HaitjIoBoOii CUCTEMBI

1. Veranosurs coemunenne ¢ Komibiorepom mo USB (em. pazgen BITI).
IIposeputs coemunenne komaunoit AT. Ilputop moizken orseTuTh 0K

Bepxym-ET. Pyxosodcmeo no aKkcnAyamauuy
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2. BBectn xomamnmy ATR.
Briopars «FS image».
B menio nporpammer HyperTerminal «Transfers = «Send Files B oxne
«Filename» ykazarb myThb K daiiiy ¢ obHosenuamu (umMs daiiia: b3et-
fs_nomep eepcuu.bin) u B okue «Protocoly Boeibpars «Xmodems. Bpe-
Mg IIEePe3AICA COCTABJSgeT OKOJIO 5 cekyHA. Ecim m3obparkenwe na
9KpaHe BOCCTAHOBUJIOCH — IIPOIECC EPE3AICH [IPOIIEST YCIEIIHO.

8.2 Vaanéunnoe ynpasnijeHue yepe3 TELNET

TELNET (Telecommunication Network) — nporokos jyist goctyna K yia-
JIEHHOMY CETEBOMY YCTPOHCTBY. DTOT MIPOTOKOJI TIO3BOJIsIET ToJIb30BaTes o [TK
B3aMMOJIEICTBOBATD C IPUOOPOM, HAXOMANIUMCH HA JPYTOM KOHIIE COEJIMHE-
. C HOMOIIBIO KOMAH I, IpeIcTaBaeHHbIX B npustoxkennn [Bl BosmozkHO ocy-
IIECTBJIATh HACTPONKY TECTOB, IPOCMATPUBATH CYIIECTBYIOIINE HACTPONKU U
BBIIOJIHSITH TECTUPOBAHUE.

Ynanéunoe yupasienue yepes TELNET asnsercsa ommefﬂ. s ypasiie-
mnsg BepkyT-ET mo nporokory TELNET meo6x0oauMo mOAKIIOUATEHCS K TIPH-
6opy 4epe3 nopr A(B) mwiu nopr LAN, B KOHCOJBHOM TepMUHAJE BBECTH KO-
mamiy <«telnet IP-anpec mopras.

VMg mosib3oBaresisa u naposib (o ymoadanuio) — admin.

8.3 VYpanénnoe ynpanJsenue yepes W W W-unrepdeiic

Vnanéumoe praBHeHI/IGE TO3BOJISIET TTPOCMATPUBATHL U COXpaHaTh Ha [IK
pPe3yJIbTATHl U HACTPOUKHU OCHOBHBIX TECTOB.

st mpocMoTpa pe3yIbTaTOB HEOOXOIMMO HOJAKIIOUNTHCS K IPUOOPY depes
nopt A(B) unu LAN nopt u B agpecuyio crpoky Be6-6paysepa ssectu [P-aapec
COOTBETCTBYIONIETO TTOPTA.

1B 6azoyo konburypammo He BXoAuT. JI0CTYIHO IPH JTOMOJHATEIHHOM 3aKA3¢ OIIIIHIL.
’B 6a30By10 KOHGMUIYPAIIIO He BXOAUT. JJOCTYIIHO IIPH JOIOIHITEILHOM 3aKa3¢ O,
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8.3 Ynanénnoe ynpasiienue yepes WW W-unrepdeiic 101

BERcut-ET
MetrOtEk Gigabit Ethernet Analyzer

REC2544 BERT itter

RFC2544 test report (download)

Started : 01-01-1970 00:02:27

Stoped i 23-10-2071 14:41:04

configuration

MAC : 00:21:CE:08:00:01 -> 00:21:CE:08:00:02
1P address : 192.168.222.199 -> 192.168.222.164
VLAN HE

P : ToS 0000; precedence O

uop : 60000,/50000

Frames 1 1024

Throughput : 25s; rate 100%

Latency : disabled

Frame loss : disabled

Back-to-back : disabled

Results

Throughput

Frame % Mb/s Frm/s  Status

1024 - Pending

Latency

Frame Rate,% Time,ms Status

1024  ----- e--e- Pending

Frame loss
Frame Rate,% Loss,%

Back - to-back

Frame Time,s Status
1024 Pending

©2008. STC Metrotek, Matiotek

Puc. 8.6. Pesynprarer Tecros 1o meroguke RFC 2544

8.3.1 IloaydyeHMe MOMEHTAJILHBIX CHUMKOB KpaHa

st oy gennst Konnu SKpaHa mprodopa HeoOX0ANMO MTOAKIIOIHTHCS K TTPH-
6opy depe3 nopr A(B) wiu LAN nopr u B agpecayio crpoky BeG-Gpaysepa
geectu: http://IP-agpec _mopra_A(B)/sshotl
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File Edit Wiew History Bookmarks Tools Help
a0 - 2 i rﬁ httpy/192.168.222.172/sshat ;J R

[ Most Visited @ Getting Started [5|Latest Headlines> |k Lingvo Online — oHn... |@]Bugzilla Main Page

MapameTpn ceTh

MNMopT A

Brn
IP appec 192.168,222,172

Macka nogcetm 255,255,255,0

lMopT B

DHCP  Bkn
IP appec 192,168.222,166

Macka nogceTtn

oz
DNS

205.205.205.0

192,168,222,100
192.168.222.100

Done

Puc. 8.7. Ilosyuenune cunmka sxpana
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A. CTPYKTYPA ETHERNET-KA/IPA

Destination MAC Address

Source MAC Address

Length/Type

Frame Check Sequence

Puc. A.1. Crpykrypa Ethernet-kaspa

e Destination MAC Address — MAC-aupec noy4aareisi. [lose gm0
6 GailT, COIEPKUT aJIpec y3Jja CeTh, KOTOPOMY IPeIHA3HAYEH KaJIp.

e Source MAC Address — MAC-aapec ormpasuress. Ilose amuHoit
6 GaiiT, COIEPKUT aJpec OTIPABUTEIIH Kaapa.

e Length/Type — Jdnuna/Tu. Iose conepkur 16-6uroBoe 1iesioe 9ucaio
U IPUHUMAET OJIHO M3 JBYX 3HAYEHUI:

— eCJIM 9HCJI0, 3aIIMCAHHOE B 9TOM I10Jie, MeHbIle uian pasao 1500, To
noste upunumaer 3uadenne Length (Jymua) u oupezenser mmny
ITOJIsI JTAHHBIX;

— ecJIM 3HAYEeHHe, 3alllCAHHOE B 9TOM II0JIe, O0JIbIne min paBHo 1536,
10 nojie npunumaer 3uadenue Type (Twur) u ykassiBaer Tui uc-
[I0JIb3YEMOI'0 IIPOTOKOJIA.

e Data — moJie JaHHBIX, MOXKeET cojiepzkaTh or 46 uau 42 (B ciydae, Korjia
kazap cogep:xkur VLAN-merky) g0 1500 Gaiir.

e Pad — Padding (uosie 3anosenust). Eciau nose naHHbIX UMeeT IJIUHY
menee 46 6aiiT, TO KaJIp JOTOJIHIETCS OJIEM 3AII0JIHEHUS 0 MUHUMAJIBHO
BO3MOXKHOI'O 3HadYeHus — 64 GailT.

e Frame Check Sequence — KonrposibHasi cymma. Ilosie cocrour us
4 GaiiT, co/lepKaIX KOHTPOJIBHYIO CYMMY.

Bepxym-ET. Pyxosodcmeo no aKkcnaAyamauuy



104 CTPYKTYPA ETHERNET-KAJIPA

Destination MAC Address

Source MAC Address

Tag Protocol Identifier

Tag Control Information —>| Priority | CFI | VLAN ID |

Length/Type

Frame Check Sequence

Puc. A.2. Crpykrypa Ethernet-kanpa, conepxarmiero VLAN-merky

e Tag Protocol Identifier — merka <«Mgentudurarop TpoOTOKOJIAY.
16 OuT, KOTOpBIE OIpPEIEsISIOT MMPUHAJJIEXKHOCTh KaJpa K CTAHIAPTY
802.1Q [1I.

e Tag Control Information — Uudopmanus mis yrpaBiaeHusS METKOIL.
TCI comepxkut TpH MOJIS.

— Priority — User (VLAN) Priority. Tpu 6ura, KoTopble cojepzxar
uadopMaIyio o npuopurere Kaiapa (BO3MOXKHO BOCEMb 3HAYCHUIL
upuopurera([I])).

— CFI — Canonical Format Indicator (mmamkaTop KaHOHHYECKOrO
dbopmara). OnHOGUTOBBIH (urar, KOTOPHIl Beerja paBeH HYyJIO /st
kaipoB Ethernet.

— VLAN ID — VLAN Identifier (VID). 12-6urHblit npenTudukaTop
VLAN, koropsiit onpeenén B crangapre 802.1Q [1]. Oanosnauno
oupegeissier VLAN, KoTopoii mpuHaIIesKUT KaIp.
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B. KOMAHIBI YIAJEHHOTIO YIIPABJIEHUS

Ta6muna B.1. Koman/is! yanéHHoro ynpasieHus: (KOHCOJBHBIH TePMUHA)

Komanga Onucaunwne

AT mycrasi KOMaH/Ia, HUCIIOJIb3YeTCsl sl TIPOBEPKU COeIMHEHU ST

ATR epe3arpyska mpuoopa

ATM1 BBIBOJI, PE3YJILTATOB U HACTPOEK TecToB 1o Meroauke RFC 2544

ATM2 BBIBOJI Pe3y/IbTaToB U HacTpoek Tecta BERT

ATM3 BBIBOJI, PE3YJILTATOB M HACTPOCK M3MEPEHUs MAKETHOIO JZKUTTEPA

ATI BBIBOJI MHMOpMAIUN 0 mpubope

ATH BBIBO/[ CIIPABKHU 110 KOMAH/IAM

ATS BBOJ KJIf09a (YHCJIO B JIECSTHYHOM BHJIE) JIUIsl AaKTUBAIMK OIIMIL, KJIIOY BBO-
JuTest cpady nociie ats (6e3 npobeita)

ATC [epexoJ] B PEXKUM, B KOTOPOM BO3MOXKHA HACTPOHKA U 3AILyCK TECTOB (OMIO-
HAJIBHO)

Tabauua B.2. Komanapr yaanéunoro ynpassenus (TELNET)
Komanna | NMudopmarusi, BbIBOguMAasi B KOHCOJIb

RFC 2544

show rfc2544 header

src udp nomep UDP-niopra ornpasuresist

show rfc2544 header

Src mac MAC-azapec ornpaBuress

show rfc2544 header

src ip IP-aznpec ornpasuTesist

show rfc2544 header

dst udp nomep UDP-mopra nosywaress

show rfc2544 header

dst mac MAC-azapec nomyaaress

show rfc2544 header

dst ip IP-azpec momyaares

show rfc2544 header

vlan enabled snadenue napamerpa VLAN (Bka/Bouka)

show rfc2544 header

vlan id snavenue uienrudukaropa VLAN

show rfc2544 header

vlan priority 3Ha4YeHue puopuTeTa TpaduKa

show rfc2544 header

precedence 3HaUYEHNEe IIPUOPUTETa KaJIpa

show rfc2544 header

tos TUI 00CIIY?KUBAHUST ITAKCTA

show rfc2544 topology port tx

IOPT IepeJiavdn JaHHBIX

show rfc2544 topology port rx

IOPT IPHEMA JAHHBIX

show rfc2544 throughput duration

JUIATEBHOCTD IIPOOBI JIJIs aHAJIN3a IPOILYCKHOI CIIOCOOHO-
cTH, ¢

Bepxym-ET. Pyxosodcmeo no aKkcnaAyamauuy
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KoMAHOBI y,[[AJIEHHOI‘O YIIPABJIEHU A

Tabmuua B.2. Komanasr yranéuanoro ynpasienust (TELNET) (npodoaorcenue)

show rfc2544 throughput enabled

Oy/IeT JIM BBIIOJHATHCS TECT OIPEJIEJIEHUs TIPOILyCKHOI
CITOCOOHOCTHI

show rfc2544 throughput maxrate

BEJIMYNHA HATPY3KH JJIsl AHAJIN3a IIPOIYCKHOH CIIOCOOHO-
CTH

show rfc2544 frames 1

show rfc2544 frames 2

show rfc2544 frames 3

show rfc2544 frames 4

pasMep KaJipa, 3aJ[aHHbLl 1oJab30BaTesIeM (Ui CTaHIapT-

show rfc2544 frames 5

Hoe 3HaueHue B coorBeTcTBUE ¢ MeToaukoii RFC 2544)

show rfc2544 frames 6

show rfc2544 frames 7

show rfc2544 frames 8

show rfc2544 latency enabled

Oy/IeT JIN BBIIOJIHATLCS AHAJIN3 3a/ICPYKKH PACIPOCTPAHe-
HUA KaJpOB

show rfc2544 latency count

KOJIMYIECTBO Hp06 JJId aHaJIn3a 3a1ePzKKN

show rfc2544 latency duration

JUIATEIBHOCTD IPOOBI JIJIsl aHAJIN3a 3aJ€PKKH PACIIPOCTPA-
HEHHUs KaJpoB, C

show rfc2544 frameloss enabled

6y,ZLeT JIX BBINIOJIHATHCA aHAJIN3 YPOBHS IIOTEPh Ka/[POB

show rfc2544 frameloss duration

JUIATE/IBHOCTD TIPOOBI JIJIsi AHAJIN3a YPOBHS IOTEPh KaJl-
poB, ¢

show rfc2544 backtoback enabled

6y,ZLeT JIN BBITIO/THATHCA aHaJIn3 npeaemﬂ{oﬁ Harpysku

show rfc2544 backtoback count

KOJIMYIECTBO Hp06 JJId aHaJIu3a Hpe,ILeJILHOﬁ Harpysku

show rfc2544 backtoback duration

JUINTEJIHOCTD HPOOBI I AHAJIN3a IIPEIEJILHON HArpys-
KH, C

rfc2544 start

3amyck TectoB mo meroguke RFC 2544

rfc2544 stop

OCTaHOBKa BceX TecTos 1o Meroguke RFC 2544

rfc2544 show

pesyabrarsl TecToB 1o Metoguke RFC 2544

BERT

show bert header src mac

MAC-azapec oTnpasuTeis

show bert header src ip

IP-azmpec ornpasuTesist

show bert header src udp

unomep UDP-mopra ormpasuress

show bert header dst mac

MAC-azapec nomyaaresst

show bert header dst ip

IP-anpec nomygarens

show bert header dst udp

nomep UDP-niopra nosygares

show bert header vlan enabled

snadenue napamerpa VLAN (Bka/Bouka)

show bert header vlan id

snavenue uientudukaropa VLAN

show bert header vlan priority

3HAYCHUE IPUOPHUTETA TPpadUKa

show bert header precedence

3HAYUCHUC IIPpUOPpUTETA KaJpa

show bert header tos

THUIL O6C.}'Iy)KI/IB‘dHI/IH ImakeTa

show bert topology port tx

IOopT Iepegadn JaHHbIX

show bert topology port rx

OPT UPHEMA JAHHBIX

show bert level

yposenb Mojesn OSI; Ha KOTOpoM GY/IET TPOBOAUTHCS TECT
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Tabmuua B.2. Komanasr yranéuanoro ynpasienust (TELNET) (npodoaorcenue)

show bert pattern

CTaHJapTHagd TeCTOBasd IT0CJIEJ0BATE/IbHOCTH

show bert user-pattern

TeCTOBag IIOCJICI0OBATECJIBHOCTD, 3a/laHHasd I10JIb30BaTe/IeM

show bert frame

pa3Mep KaJIpa, 33JJaHHBII 110J1b30BaTesIeM

show bert rate

3aj1aHHas HArpyska, kb /c

show bert duration

JJINTEJIBHOCTH 1/13MepeHm71

bert start

3amyck Tecta BERT

bert stop

ocranoB Tecta BERT

bert show

pesynbraTsl Tecta BERT

ITakeTHBIl JKUTTED

show jitter port

IIOPT, HA KOTOPOM 6y;(eT TIPOUCXOIUTH U3MEPEHUEC JIZKUTTE-
pa

show jitter threshold

TIOPOT, MC

show jitter duration

JJATEJIbHOCTD I/ISMepeHI/Iﬁ

jitter start

3allyCK TecTa «ITakeTHbIiT JZKUTTEP»

jitter stop

ocraHoBKa Tecta «llakeTHbIit JZKUTTEP»

jitter show

pesynbrarhl Tecta «llakeTHBIN JZKUTTED>

TecToBbBI TOTOK

show txgen header src mac

MAC-azapec ornpasurest

show txgen header src ip

IP-aznpec ornpasuTesist

show txgen header src udp

nomep UDP-mopra ormpasuress

show txgen header dst mac

MAC-azapec nomyuares

show txgen header dst ip

IP-anpec nomygarens

show txgen header dst udp

nomep UDP-niopra nosygares

show txgen header vlan enabled

snavenne napamerpa VLAN (Bka/Bouka)

show txgen header vlan id

3uadeHne uneHTudukaropa VLAN

show txgen header vlan priority

3HAYUCHHE IIPUOPHUTETa TPaduKa

show txgen header precedence

3HAYUCHUC IIPpUOPpUTETa KaJpa

show txgen header tos

TUII O6CJ’[y)KI/IBaHI/IH ImakKeTa

show txgen port

IOPT, C KOTOPOT'O OyJIeT reHeEPUPOBATHCS TeCTOBbII Tpaduk

show txgen frame

pasMep Kaapa, SR,HRHHbIﬁ IOJIb30BaTeJJIeM

show txgen duration

JJINTEJIBHOCTHh 1/13MepeHm71

show txgen rate

3amannas Harpyska, x5 /c wm %

txgen start

3allyCK MeHePAINN TeCTOBOI'O IIOTOKA

txgen stop

OCTaHOBKa I'eHepalluy TeCTOBOTO IIOTOKa

txgen show

Pe3yIbTaThl reHepanul TeCTOBOI'0 IIOTOKa

ITapameTrpsl ceTu

show network a dhcp

Brurouena ju dbyuknug DHCP s nopra A

show network a ip

IP-aapec nmopra A

show network a subnetmask

MacKa IOJICeTH JIJIst IopTa A

show network b dhcp

BriroueHa jm dyuknus DHCP s nopra B
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KoMAHOBI Y,ZLAJIEHHOI‘O YIIPABJIEHU I

Tabmuua B.2. Komanasr yranéuanoro ynpasienust (TELNET) (npodoaorcenue)

show network b ip IP-azpec nmopra B

show network b subnetmask

Macka IOJICeTH JJist IopTa B

show network gateway IP-ajzpec muoza

show network dns

IP-azpec y3ia ceTn, KOTOpPEBIi comepkut 6a3y nanusix DNS

ITapamerps! unrepdeiicoB

show gbe a speed

CKOPOCTB TI€peJadn JIAHHBIX Jist opTa A

show gbe b speed

CKOPOCTD IlepeJavu JJaHHbIX JJId IOpTa B

Tectrsr TCP/IP

ping 3allyCK TecTa «IX0-3alpocy
O6me KoMaHabI

exit BBIXOJ] U3 KOMAHJIHOTO PEZKIMa
reboot epe3arpyska mpuoopa
help CITMCOK JIOCTYIIHBIX KOMAH]T
configure [epexo/| B pesKuM KOH(MDUIypalun

Tabmmma B.3. Komanapr yaanénnoro ynpassienus (TELNET). Pexum kouduryparmn
Komanpna | HeiicTBue

RFC 2544

rfc2544 header src udp text

ycranoBka nomepa UDP-nopra ormpa-
BUTEJIsT

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

ycranoska MAC-aapeca ormpaBure)ist

rfc2544 header src ip <iii.i>

ycTanoBKa IP—a,:(peca OTIIpaBUTEJIA

rfc2544 header dst udp text

ycranoBka Homepa UDP-mopra mosty-
qaTeIs

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

ycranoka MAC-a/ipeca mosygaresist

rfc2544 header dst ip <i.ii.i>

ycranoBka IP-azpeca momywaress

rfc2544 header vlan enabled < off | on >

BKHR)‘IQHI/IQ/ BBIKJIIOYCHUE

VLAN

mapaMmeTpa

rfc2544 header vlan id text

YCTaHOBKa 3HAYCHUS UICHTHMUKATOPA
VLAN

rfc2544 header vlan priority text

YCTAHOBKA 3HAYEHUS [IPUOPUTETA TPa-
buka

rfc2544 header precedence text

ycTranoBKa 3Ha'€HUsI IIpUoOpUuTeTa Kal-
pa

1fc2544 header tos <0000 | 1000 | 0100 | 0010 | 0001 >

ycTanoBKa THUIIQ O6C.)'[y)KI/IB‘<LHI/IH ImakKeTa

rfc2544 topology port tx < a | b >

YCTaHOBKa IIOPTa IepeIavn JaHHBIX

rfc2544 topology port rx < a | b >

ycTanoBKa IIopTa HpI/IéM‘d JAHHBIX

rfc2544 frames user enabled < no | yes >

3anper/paspeleHue moJIb30BaATEbCKO-
0o pa3Mepa KaJipa JaHHBIX

rfc2544 throughput duration text

YCTAHOBKA JIJINTEJTLHOCTU TPOOBI JIJIst
aHaJIM3a IPOILYCKHON CIIOCOOHOCTH
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Tabmuua B.3. Komanas! yranéuanoro ynpasienust (TELNET) (npodoaorcenue)

rfc2544 throughput enabled < no | yes >

3anper/paspelieHne BhIIOJIHEHNS aHa-
JIN3a IPOIIYCKHOMN CIIOCOOHOCTH

rfc2544 throughput maxrate text

yCcTaHOBKa BEJIWYUHBI HArpy3KHd JIjIsd
aHaJm3a HpOHyCKHOﬁ CII0COOHOCTH

rfc2544 frames 1 text

rfc2544 frames 2 text

rfc2544 frames 3 text

rfc2544 frames 4 text

rfc2544 frames 5 text

rfc2544 frames 6 text

rfc2544 frames 7 text

rfc2544 frames 8 text

3aJIaHNE Ka,/IPa IIPOM3BOIBHOIO Pa3Mepa

rfc2544 latency enabled < no | yes >

3aIpeT/pa3peIIeHne BLITOJHCHUS aHa-
JIn3a 33/IePKKN PACIPOCTPAHEHU S

rfc2544 latency count text

YCTaHOBKa KOJIHYECTBa P00 JJIs aHa-
JIN3a 33/IePKKN PACIIPOCTPAHCHMUS

rfc2544 latency duration text

YCTAHOBKA JIINTEJILHOCTU TPOOBI JIJIst
aHaJIN3a 33JIePKKU PACIPOCTPaHEHU ST

rfc2544 frameloss enabled < no | yes >

3anpeT/pa3pemeHI/Ie BBITIO/THEHUA aHa-
Jin3a ypOBH{ IIOTEPh Ka/[POB

rfc2544 frameloss duration text

YCTaHOBKa [JTUTEILHOCTH IIPOOLI I
aHaJN3a yPOBHA II0TEPb KaJIpOB

rfc2544 backtoback enabled < no | yes >

3aIpeT/pa3pelieHne BLITOJHCHUST aHa-
Jln3a MpeJIesIbHOI HArpy 3K

rfc2544 backtoback count text

YCTaHOBKa KOJHYECTBa P00 IS aHa-
JIN3a IIPEJICJIbHON HArPYy3KN

rfc2544 backtoback duration text

YCTAHOBKA JIJINTEJILHOCTU TPOOBI JIJIst
aHaJIu3a IpeleIbHOIl Harpy3KHu

BERT

bert header src mac <XX:XX:XX:XX:XX: XX >

ycranoBka MAC-anpeca ornpaBuTesist

bert header src ip <i.iii>

ycTanoBKa IP—a,:[peca OTIIpaBUTEJIA

bert header src udp text

ycranoBka Homepa UDP-nopra ormpa-
BUTEJIsT

bert header dst mac <XX:XX:XX:XX:XX:XX>

ycranoska MAC-a/peca mnostygaresist

bert header dst ip <i.i.ii>

ycranoBka IP-agpeca momywaress

bert header dst udp text

ycranoBka Homepa UDP-mopra mosty-
qaTeIs

bert header vlan enabled < off | on >

BKHIO‘IQHI/IQ///BLIK.}IIO‘-IGHI/IG mapaMmeTpa

VLAN

bert header vlan id text

yCTaHOBKa 3HAYCHUA I/I,[IeHTI/I(bI/IK‘dTOp‘d

VLAN

bert header vlan priority text

YCTAQHOBKA 3HAYCHHS [PHOPHUTETA Tpa-
dbuka
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KoMAHOBI y,[[AJIEHHOI‘O YIIPABJIEHU A

Tabmuua B.3. Komanas! yranéuanoro ynpasienust (TELNET) (npodoaorcenue)

bert header precedence text

ycTanoBKa 3HaY€HUsI IIpUoOpUTeTa Kall-
pa

bert header tos < 0000 | 1000 | 0100 | 0010 | 0001 >

ycTanoBKa THUIIQ O6C.)'[y)KI/IB‘dHI/IH ImakeTa

bert topology port tx < a | b >

YCTaHOBKa IIOPTa IepeIavn JaHHBIX

bert topology port rx < a | b >

ycTanoBKa IopTa HpI/IéMa JIaHHbIX

bert level < 1234 >

BbIGOp ypoBHa Momesun OSI, ma Koro-
pOM OyJIeT TPOBOJIUTHCST TECT

bert pattern < user | crtp | 2e11-1 | 2e15-1 | 2€20-1 | 2e23-1
| 2629-1 | 2e31-1 >

BBIOOD CTAHJAPTHOI MM 381aBaeMOil
[IOJIL30BATE/IeM TECTOBOIl I10CJIe10Ba~
TeJIbHOCTHU

bert user-pattern hex

BBOJI TIOJIb30BATEJILCKOI  TOCJIE/I0BA~
TEJILHOCTHU

bert frame <int>

BBOJI padMepa KaJpa

bert rate <int>

BBOJI TpeOyeMoil Harpy3Ku

bert duration <hh.mm.ss>

3a/laHue JIJINTEJIbHOCTHU U3MEPEHU A

ITakeTHbIl RKATTED

jitter port < a|b >

BBIOOD TIOPTa, HA KOTOPOM OyJeT IIpo-
HMCXOJINTH M3MEPEHUE JZKUTTEPA

jitter threshold <int>

3a/[aHNEe MTOPOTOBOTO 3HAYUCHUS JZKUT-
Tepa

jitter duration <hh.mm.ss>

3a/laHne BPpEMEHU U3MEPEHUA JZKUTTe-
pa

TecToBbBII TOTOK

txgen header sr¢c mac <XX:XX:XX:XX:XX:XX>

ycranoska MAC-apeca orpasuresist

txgen header src ip <iiii>

ycranoBka IP-agpeca ormpasuress

txgen header src udp text

ycranoBka nomepa UDP-nopra ormpa-
BUTeJIsT

txgen header dst mac <XX:XX:XX:XX:XX:XX>

ycranoBka MAC-apeca mosrygares

txgen header dst ip <ii.ii>

ycTanoBKa IP—a,:[peca oJrygaTesid

txgen header dst udp text

ycranoBka HOMepa UDP-mopra mosty-
qaTesist

txgen header vlan enabled < off | on >

BKJIIO‘IeHI/Ie//BI:IKI[IO‘IQHI/IG

VLAN

rapamerpa

txgen header vlan id text

YCTaHOBKa 3HAYCHUS UICHTHMUKATOPA
VLAN

txgen header vlan priority text

YCTAHOBKA 3HAYEHUS [IPUOPUTETA TPa-
duka

txgen header precedence text

ycTanoBKa 3HaY€HUsI IIpUoOpUTeTa Kall-
pa

txgen header tos < 0000 | 1000 | 0100 | 0010 | 0001 >

ycTanoBKa THUIIA O6C.)'[y)KI/IB‘dHI/IH ImakKeTa

txgen port < a | b >

BBIOOD IOpTA, C KOTOPOTo GyeT IIPOHC-
XOJHUTH PeHeparys TpaduKa

txgen frame <int>

BBOJI padMepa KaJpa
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Tabmuua B.3. Komanas! yranéuanoro ynpasienust (TELNET) (npodoaorcenue)

txgen duration <hh.mm.ss>

3alaHue JIJINTEJIbHOCTH U3MEPEHM A

txgen rate

BBOJL TpeOyeMOiil HArpy3KH

ITapameTps! ceTu

network a dhep < off | on >

BKJIIOUCHHNE / BBIKJTIOICHUE byuxImm

DHCP st mopra A

network a ip <iii.i>

ycranoBka [P-azpeca mopra A

network a subnetmask <i.i.i.i>

ycTaHOBKa MaCKH IIOJICETHU JIJId IIopTa A

network b dhep < off | on >

BKJIIO‘IeHI/Ie//BI:IKI[IO‘IQHI/IG

DHCP nust nopra B

byHKIII

network b ip <iiii>

ycranoBka IP-aapeca mopra B

network b subnetmask <i.i.ii>

YCTaHOBKA MACKU MOJICETH Jjis IopTa B

network gateway <i.i.ii>

yeranoBka [P-ajpeca mumosa

network dns <i.i.ii>

ycranoska IP-azpeca cerm, KoOTOpbIi
conepxkut 6azy DNS

ITapamerps! unrepdeiicoB

gbe a speed < automatic | 10 | 100 | 1000 >

BBIOOD CKOPOCTH TI€PE/IATH JIAHHDBIX JIJIST
mopra A

gbe b speed < automatic | 10 | 100 | 1000 >

BBIOOD CKOPOCTH IIE€PEIAYH JAHHBIX JIJIs
mopra B

O6mue KoMaHIbI

exit

BBIXO/I U3 peKnuMa KOH(bI/II‘ypaL(I/II/I

help

BBIBO/] CITUCKa JOCTYIHBIX KOMaH/{
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C. CHEIU®UKAIIUU U TEXHUYECKUE
BO3MOXKHOCTU IIPUBOPA

Tabmuma C.1. Cnerudukannun Bepkyr-ET

Hucnuiteii

IIBernoit rpaduteckuit gucmeit, 320 X240 Touex

Kuasuarypa

IInénounas (25 kasum)

NuTepdeiic ansa noak/oveHus: K
KOMIIBIOTEPY

USB-ksmmenT

Hanpﬂ)KeHue BHEIIITHETO UCTOYHU-
Ka IMMATaHUuA

12 B

ITorpebiisiembrii TOK

He 6osiee 1,5 A

AKKyMyJISITOPDHBIE 3JIEMEHTBI

NiMH ¢ nomunanbubiM HanpsizkenneM 4,8 B u éMKOCTBIO
4300 mAu

DJieMeHTbI 3allIUuThbl IIO 3SJIEKTPO-
IIUTAaHUIO

3ammra OT nepeHanpsyKeHui

Buyrpennuii npegoxpanuresns 5 A

WNurepdeiicer Gigabit Ethernet

2x10/100/1000Base-T u SFP

WNurepdeiicel ynpasiaeHus

USB, LAN 10/100 Ethernet

TabapurHble pa3Mepsbl
TeJbHOro OJioKa

usMepu-

200x101x44 mm

Macca nzmepuresbHoro 6JioKka

0,640 xr

Tabmmma C.2. Texanteckne Bozmokaoctn BepkyT-ET

TecTupoBanme B COOTBETCTBUU
c meroaukoiit RFC 2544

Hocrynnsie rectsr: Throughput (poryckaast crioco6HOCTS ),
Frame Loss (yposenb noreps kaapos), Back-to-Back (mpe-
JlesibHAs HAarpysKa), Latency (3azepikka).

Paszmepsr kagipos: 64, 128, 256, 512, 1024, 1280 u 1518 6aiir,
3aJ[aBAEMBIil TI0JIb30BATEIIEM.

IP-TecTnI

Ping (xo-recr), Traceroute (Maprpyr), DNS lookup (mo-
uck Ha cepsepe nmMén), TCP-kiment.

Opranusanus mueiida (loopback)

Ineitd na dusnueckom (PHY), xanamsrom (MAC) u ce-
resoM (IP) yposusix ¢ nmomepxkoit VLAN ¢ Bo3moxHO-
CTBIO 3aMeHbI MOJIeii.

Tect kabesst

Tect megHOro Kabejist Ha OODPBIB, KOPOTKOE 3aMbIKAHUE,
OTIpeJIeJIeHNE PACCTOSTHUS JI0 TOYKH OOPBIBA.

Bepxym-ET. Pyxosodcmeo no aKkcnaAyamauuy
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Tabmuna C.2. Texuuueckue Bozmoxkuoctu Bepkyt-ET (npodossicerue)

BERT

Tect MO3BOJISIET OUPEJIEIUTH OCHOBHONH OUTOBBIN MOKa3a-
TesIb KadecTBa Kanasta — «bit error rate» (kosddunment
GUTOBBIX OIMIUOOK).

ITakeTHbIll KATTED

VI3Mmepenne MakeTHOro JZKUTTEPa, OTOOPaXKEHNE Pe3yJIbTa-
TOB B BHjie Tabiui] u rpadukos. Vcrmob3yercs jijisi OeH-
KU BO3MOXKHOCTH CETH [EepeIaBaTh 1yBCTBUTEJIbHBIN K 3a-
JeprKKaM Tpaduk.

I‘eHepaunﬂ TEeCTOBOI'O IIOTOKa

BosmoknocTs 3a1aBaTh pasMep Kaapa, JINTCILHOCTD re-
HEPAIH U BEeJIMYUHY HAarpPy3KH.

VYaanéaHoe ynpaBJieHUe

VipasiieHne IpuObOPOM B PEXKUMe TEPMUHAJIA, 110 TTPOTOKO-
ny TELNET, yvepes WWW-unrepdeiic. Boiosinenne re-
CTOB, HACTPOIKA TIAPAMETPOB, MOJIy9YeHUe Pe3YJIbTaTOB 13-
MepeHuii.

CraTucTuka 1o IpUHUMaeMOMY U IIepe/laBaeMOMYy Tpa(i)n-

Crarucruka
Ky Ha (DU3MYECKOM, KAHAJIBHOM U CETEeBOM YDOBHSIX.
Briitouenne B paspbiB  COEIMHEHUS MEXKJY CEeTeBBIMU
Tpansur ycrpoiicTBaMu, c60p CTATHCTUICCKUX JAHHBIX O MPOXO/If-

meM Tpaduke.
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D. YCTPAHEHUE HENMCIIPABHOCTEM

Tabsmma D.1. BoaMmoxKibIe HeHCIIpaBHOCTH

XapaKTepHbIe
MIPpU3HAKHU
HEeNCIIPaBHOCTH

Bosmoxxnas nmpuiuHa

Metopn ycrpanenust

HexkoppekTHoe cucremMHOE
BpeMd

Brira mazkara KHOIKA arl-
rapaTrHoro copoca

VCTaHOBUTH CHUCTEMHOE BpeMsl de-
pe3 wmenio «IIpubop»=-«bazosbie
HaCTPOUKMU»

IIpubop He BKIIOUAETCST

Paszpsizxena
TOpHAas barapest

aKKyMyJId-

BruiounTh BHEITHUN UCTOYHUK U~
TaHUs, 3apsIUTh OaTapeio

C6oit mporpamMmb

TOHKI/H\I TYUBIM CTE€PzKHEM HazKaTb
KHOIIKY alapaTHoro cbpoca te-
pe3 oTBepcTHe Ha OOKOBOM ITaHesn
mpurbOpa PSIIOM € PA3bEMOM MTHUTA~
aus 12 B

He npoucxoaut 3apsi 6a-
Tapeu OT BHEIIHEro 6JIoKa
IINTaHUA

Hewucnpasen 670k mnuTa-
HUsI, OOpDBIB B IIITEKEpE,
MOBpesK/ieHa barapes

IIpoBepuTh 1 IpU HEOOXOUMOCTH
3aMEHHUTH OJIOK HUTAHW:A, OaTapero

Bepxym-ET. Pyxosodcmeo no aKkcnaAyamauuy
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E. T'moccArumn

10Base-T
Cranzapr nepejadu JanHbix co ckopocTbio 10 Mour/c no ceru Ethernet
€ WCIOJIb30BAHUEM KabeJisl THUITAa «BUTAs Tapasy.

100Base-T (100Base-TX)
Cranzapr nepejadu Janubix co ckopocrbio 100 M6ur/c o ceru Ethernet
€ WCIOJIb30BAHUEM KabeJisl THUITAa «BUTAs Tapasy.

1000Base-T
Crangapr nepejadn JaHHLIX co ckopoctbio 1000 Mour/c (1 I'6ur/c) no
ceru Ethernet ¢ ncrnonbp3oBanmem Kabers TUIIA «BUTas mapas.

Back-to-back
IIpenenbuas narpyska. Tect, ompejensiomuii BpeMsi, B T€U€HUE KOTOPOrO
YCTPOMCTBO CIIPABJIACTCH ¢ MAKCUMAJbHONI HAIPY3KOIL.

ARP
Address Resolution Protocol (mporokos paspemienus agapecos). CereBoii
IPOTOKOJI, TIPEJIHASHAYECHHDIH /11 1ipeobpazosanus [P-aapecos (agpecos

cereBoro yposus) B MAC-aiapeca (ajapeca KaHAJILHOIO YPOBHSI) B CETSIX
TCP/IP. On onpenenén 8 RFC 826 [3].

Auto-negotiation
Asrocornacosanue. [Iporenypa, obecrieunBarorias aBTOMaTHIECKOE OITpe-
JeJICHNE CKOPOCTU U PeZKUMa COCJIMHCHM.

CSMA /CD
Carrier Sense Multiple Access with Collision Detection (MHOKeCTBeHHBIIT
JIOCTYII ¢ KOHTPOJIEM Hecylneil u obHapykenuneM KoJumm3uii). Texuosorus
MHOKECTBEHHOTO JOCTyTa K O0TIeil mepeaiomneii cpejie B JTOKAJIbLHON ceTn
¢ KOHTPOJIEM KOJLIM3WIA, UCIOJIb3yeTcst B ceTsix Ethernet.

DHCP
Dynamic Host Configuration Protocol (nporokos aunamudeckoii kondu-
rypanuu y3sja ceru). [IpOTOKOJI, UCIIOIB3YEMbIi y3JIOM CETH JJisi aBTOMA~
THYECKOT0 ojrydenusi [IP-ajpeca u Ipyrux napamMeTpoB, HEOOXOUMBbIX JJIsT
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118 I'moccAaprun

pabotsr B cersix TCP/IP.
DNS

Domain Name System (cucrema momeHHBIX nMEH). Pacupenesnénnas cu-
creMa (6a3a JJAHHBIX ), KOTOpast UCIOJIB3YETCs It IPE0OPA30BAHNS UMEHH
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
TexHoJi0rUs IOCTPOEHUS JIOKAJIbHBIX ceTeil. OIMChIBAaeTCs CTaHIaPTAMEA

IEEE rpynmsr 802.3.

Frame loss rate
YpoBeHb 1OTEPDh KaIPoB. TecT, olpeessioliuil IPOIEeHT KaJIPOB, KOTOPhIe
He OBLIN MepeIaHbl CeTEBLIM 3JIEMEHTOM IIPU TOCTOSIHHON HATPY3Ke M3-3a
HEJ0CTaTKa allllapaTHBIX PECYPCOB.

FTP
File Transfer Protocol (uporokou nepenauu daitios). IIporokod, npenna-
3HAYEHHBIN JTsl Iepeadn GailyioB B KOMIIBIOTEPHBIX CETsIX.

Full-duplex
JyniekcHbIi pexkumM. PexkuM, mpr KOTOPOM Itepejiava JaHHBIX MOXKET IIPO-
U3BOIUTHCsT OTHOBPEMEHHO C IIPUEMOM.

Gateway
[MTr03. CeTeBoe yCTPOICTBO, MTO3BOJISIONIEE COCUHUTD MEXKLy CODOil JiBe
niau 6oJiee Pa3HOTHUIIHBIE CETEBBIE CUCTEMBI U Ipeobpasytoriee HHMOpMa-
[IUOHHbBIE TIOTOKU, TIePEIAIOIIIecs] MeXK 1y HUMU.

Half-duplex
[Tonyaymmekcusiit pexkum. Pexkum, Tpu KOTOPOM Tiepegatia BeJIETcs B 000-
UX HAIIPABJIEHUSIX, HO C PA3JIeJIEHUEM 110 BPEMEHH, TO eCTh B KarKJbIil MO-
MEHT BPeMeHHU Iepejlada BeJIETCsl TOJIBKO B OJHOM HAIIPABJICHUN.

ICMP
Internet Control Message Protocol (1ipoTokoJ1 MeKceTeBbIX yIPaBJISIONUX
coobmennii). CereBoil mpoTokoJ1, Bxoggmuii B crek nporokosos TCP /IP.
B ocHoBHOM uncIosib3yercst jijis repejadn coobieHuii 06 ommubKax u Jipy-
IUX UCKJIIOYATEIbHBIX CUTYAIUAX, BO3HUKIIUX [IPU Iepegade JaHHbBIX.
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IEEE 802.1Q
CranapT, KOTOPBII OIIpeie/isieT M3MEeHeHUsI B CTPYKType Kaapa Ethernet,
o3BoJIstoNe nepeasars urdopmanmio o VLAN mo cern.

P
Internet Protocol (nporokou Internet). OuH n3 OCHOBHBIX IPOTOKOJIOB Ce-
meiictsa TCP/IP, ofbecriednBaer HerapaHTUPOBAHHYIO JOCTABKY MAKETOB,
He TPEOYIOIIYI0 YCTAHOBKU COEIMHEHNS C ITOJIY IaTEJIEM.

IP address
Internet Protocol address. Yuukaabubiit ugenruduxarop (agpec) yerpoii-
CTBa, MOJKIIOYEHHOTO K 00bEIMHEHHOM ceTr Ha OCHOBE ceMeficTBa IIPOTO-
kosioB TCP/TIP. TIpexcrapisier co6oii 32-6MTOBOE JIBOUIHOE YHCIIO.

Jabber-dpeiim
[Taker nannbix pazmepom Oostee 1518 GaiiT, MEIONUiI HEITPABUIBHYIO KOH-
TPOJIBHYIO CYyMMY.

Jumbo-dpeiim
ITaker manHHBIX pasmepoMm bosiee 1518 Gaitr. PopmaT TAKOro KaIpa aHasIo-
ruden GopMaTy CTAHJAPTHOTO KaJipa, HO COJAEP:KUT HoJjiee JJIMHHOE ITOJIe
JIAHHBIX, 9TO 00ECIIEUNBAET JIyUIliee COOTHOIIEHNE MEKLY YUCTIOM CJIyKeO-
HBIX 0AWTOB M IMCJIOM OAMTOB JAHHBIX U, COOTBETCTBEHHO, Oostee 3 dex-
TUBHYIO [1€peJlady WHMOPMAIIUH.

LAN
Local Area Network (oxkanbnast cers). CeTb, KOTOpasi HOKPBIBAET OTHOCH-
TeJIbHO HeBOJIBbIIIY 0 TeppuToputo (Hanpumep, cerb Ethernet). Xapakrepu-
3yercsi BBICOKOH CKOPOCTBIO Trepeiadn JaHHbix (o1 10 M6ut/c 10 HeCKOIb-
kux I'6ut/c) u HeGombImM K03 OUIMEHTOM OIMUGOK.

LD
Latency Deviation. /leBuanus 3a/iepKKH.

LoT
Latency over Time. Pacupemenrenne 3aaepKKu BO BpEMEHH.

MAC address
Media Access Control address. YHUKaJIbHBIA UICHTHMDUKATOD, KOTOPHIHA
UCIIONIb3YETCsT JIUIST AJIPECAIIAN YCTPOWCTB CeTn Ha (PU3MUECKOM ypPOBHE.
B cern Ethernet ucnosnbsyercs 48-6urosniit MAC-azapec.

MDI
Medium Dependent Interface (unrepdeiic, 3aBucsamuii or nepeaoei
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cpenpl). [Topr Ethernet-yerpoiicrsa, Jaronuii BO3MOKHOCTD CETEBBIM KOH-
[EHTPATOPAM ¥ KOMMYTATOPAM MOJIKJII0YATHCS K JPYTUM KOHIIEHTPATOPAM
6e3 UCIO0JIb30BAHUS KPOCCOBEPHOI'O Kabesrs.

MDI-X
Medium Dependent Interface with Crossover (unrepdeiic, 3aBucsimuii ot
TepeIaloneil cpeabl ¢ IePeKPECTHBIM coem/IHeHHeM). Ethernet-unrepdeiic
RJ-45, ucnosib3yemblii B ceTeBbIX KOMMYTATOPaX U KOHIEHTPATOPAX.

MPLS
Multi-Protocol Label Switching (My/JbTUIPOTOKOIbHAS KOMMYTALUS 110
merkam). Texuosorus nepecbuiku [P-geiitarpaMy, KOTOpasi UCHOJIb3yeT-
Cs1 B BBICOKOCKOPOCTHBIX KOMMYTHPYIONUX YCTPOMCTBAX.

NUT
Network Under Test. Tecrupyemast cerb.

OAM
Operations, Administration, and Maintenance (3kcruryaranus, aJMUHE-
crpupoBanue u 06cayKusanue). [IpoTOKOJI MOHUTOPHUHTA COCTOSHUS Ka-
HAJIA.

OSI
Open Systems Interconnection Reference Model (srasonnas mMomens B3a-
UMOJIEHCTBUA OTKPBITBIX cucTeM ). Paspaborannas Mex ryHapoaHoit opra-
auzanueii o crapgaprusamuu (ISO) ceMuypoBHEBas mepapxudeckas MO-
JIeJIb JI7IS CETEBLIX KOMMYHUKAINN U CBA3HM CETEBLIX IIPOTOKOJIOB. Y DOBHU
MOJIEJIM PACIIOJIOXKEHbl BEPTUKAJIBHO JIPYT HAJ[ JIPYIOM, KaXK/blil YPOBEHb
B3aMMOJIEHCTBYET C COCEHUME U BBIIOJIHIET OIpeeéHuble dhyHKIUH.

RJ
Registered Jack. CranmaprusnpoBanubiii pusndeckuii narepdeiic, ucmorb-
3yeMBbIil JIJIs COEJIMHEHUsT TEJIEKOMMYHUKAIIMOHHOTO 000DY/I0BAHUSI.

RJ-45
Omuu u3 paszbémos cramjgapra Registered Jack, ucnosbsyercs B cersix
Ethernet g coemnnenns BUTBIX map.

Runt-dpeiim
IlakeTr nauHBIX JJIMHON MeHee 64 OaiiT ¢ MPaBUIbHON KOHTPOJBHOI TOCIe-
JIOBATEJILHOCTBIO.

SFP
Small Form-factor Pluggable. KommaxTHbIil TpuéMoriepe1aTank, IpuMeHsi-
eMbIil JIJIsl Tlepe/lavn JAHHBIX B TeJIEKOMMYHUKaIuAX. Vcmoib3yercs s
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IIPUCOEIMHEHNU IIJIaThl CEeTEBOI'0 YCTPOUCTBA K ONTOBOJIOKHY WJIM HEdKpa-
HUPOBAHHON BUTON IMape, BHICTYIAIONINX B POJIM CETEBOrO KabeJsis.

SLA
Service Level Agreement. OcHOBHOI JJOKYMEHT, perJIaMeHTHPYIONIHI B3a-
MMOOTHOIIEHUST MEYK/LYy TOCTABIIUKOM YCIYTH U KJIUEHTOM.

TCP
Transmission Control Protocol (nporokos yupasienus nepejgadeii). Cran-
JAapTHBIA IPOTOKOJI TPAHCIIOPTHOI'O YPOBHHA, BXOAAIINAN B CEMEHCTBO IIPO-
rok0;108 TCP/IP u obecrieduuBaioniuii HaJIEXKHYIO Iy ILJIEKCHYIO IIOTOKOBYIO
nepeiaty JTaHHbIX.

TDM
Time Division Multiplexing (MysbruinsekcupoBanue ¢ pasjejeHueM 10
BpeMenn ). TexHo/0rus nepeadn JaHHbIX, HCHOJIb3YI0Iasd BDEMEHHOE YILIOT-
HEHUE KaHAJIOB; IIPEyCMAaTPUBAET Iepelady KarKJI0ro MOTOKa JaHHBIX 110
KAHAJIy CBA3U B TeUeHME (DUKCHPOBAHHOIO ITPOMEYKYTKA BPEMEHHU.

Throughput
IIpomycknast criocobHoCTh. TecT, ompeaeTsaommuii MaKCUMAIbLHYIO CKOPOCTD,
Ha KOTOPOH KOJUYIECTBO TECTUPYIONUX KA poB, mnporremmux depes DUT,
PABHO KOJIMYECTBY KaJIPOB, OTIIPABJICHHBIX €My C TECTHPYIOMIEro 000py/10-
BaHUSI.

ToS
Type of Service (Tum o6ciykupanusi). HaGop u3 4eTbipéxOuTHbBIX (iraros
B 3arosioBke IP-nakera. OHu Jal0T BO3MOXKHOCTD IIPUKJIAIHOI IIPOrpaMMe,
repearoneil Janabie, COOOMNTD CETH TUI TPEOYEeMOTO CeTEBOTO OOCITY KU~
BaHUSL.

Traceroute
ITporpamma, npejHasHAMEHHAS IS ONPEJIETEHIS MAPIIPYTOB CJIEJIOBAHUS
nansbix B cerax TCP/IP, ocnosana na nporokosie ICMP.

UDP
User Datagram Protocol (I1poToko.1 no1b30BaTe/IbCKuX jefirarpamm). 1o
TPAHCIOPTHBIN TPOTOKOJI /I TIepeIatdn JaHHBIX B ceTax 1P, obeceanBaer
HEHAJIEXKHYIO JIOCTaBKY COOOIEeHnil 6e3 yCTAHOBKY COEJIMHEHUS C MTOJTYda-
TeJIeM.

VLAN
Virtual Local Area Network (Bupryasbhas JiokasbHas cers). IIpegcras-
JigeT co0oii IPYIIly CETEBBIX YCTPONCTB, KOTOPbIe (PYHKIHOHUPYIOT TAK,
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KaK 6y,D;TO OHHU IIOAKJ/IIOYEHBI K OTHOMY CErMEHTY CETH.

VLAN ID
VLAN Identifier (VID). 12-6urnpiii upenrudurarop VLAN, koropsiit
oupezenén B crangapre 802.1Q [I]. Oaunosnauno oupenensier VLAN, ko-
TOPOIT TPUHAJICIKUT KaJp.

VLAN Priority
Tpu 6ura, KOTOPBIE COJEPKAT MHMOPMAIIUIO O IpUopuTeTe Kajapa. Bos-
MOXKHO BoceMb 3Havenuii npuopurera ([I).

I'pynmoBas azgpecarnus
B pexkume rpynmoBoii ajpecayu makeThl IepeJatoTcs OPEIeTIEHHON TPYII-
I1e IoJry4aresiei.

Enuuunyanas agpecamus
Takast ajipecariust 03HAYAET, YTO JAHHBIEC TIEPEJIAIOTCA €IUHCTBEHHOMY a1
pecarty, aJIpec KOTOPOTO SBHO YKa3bIBACTCSI.

KananbHbIlN ypoBeHb
Data Link layer. IIpennasuaden jijisi obeciedeHusi B3auMOJIEHCTBUsI ceTeil
Ha (PU3MIECKOM yPOBHE U KOHTPOJIS 38 OIMUOKAME, KOTOPbIE MOTYT BO3-
HUKHYTH. KaHAJIbHBIH YPOBEHb MOXKET B3AMMOJICHCTBOBATD C OJTHUM WJIN
HECKOJIBKUMU (PUBUIECKUMI Y POBHIME, KOHTPOJUPYS UX U YIIPABJIsIS ITUM
B3aNMOJIENCTBUEM.

OO0yuaromuii kKaap
Kanp, xkoropsriit umeer ommnakosbie MAC-ajpeca oTmpaBuTesst U MOJIy-
garens. Korga KoMMyTaTop moJjydaer Takoil Kajp, OH 0T(hUIBTPOBBIBAET
ero, T.K. BBIXOJIHOI unTepdeiic coBuagaer co BXoaubiM. [Ipu 3roM KOMMY-
tarop cuurbiBaer MAC-anpec ornpasurens n 3anoMunaer naTepdeiic, ¢
KOTOPOT'O OH OBLJI [TOJIYI€H.

CeteBoii KOMMyTaTOPD
YVCTpOoiCTBO, UCIOIB3yeMOe JJI COeIMHEHNs HECKOJIBKUX Y3JI0B KOMITHIO-
TepHoit cetu. [lepemaér manmbie HETOCPEICTBEHHO MOTyIaTe 0. PaboTaer
Ha KaHaJbHOM ypoBHe mozean OSI.

CerteBoii KOHIIEHTPATOP
YVCTpoiicTBO, UCIOIB3YEMOE [JIsi O0beIMHEHNsT HECKOJIBKUX Y3JI0B KOMITHIO-
TepHOIl ceru. Bee ycrpoiicTBa, MOAK/IFOYEHHBIE K IOPTAM KOHIIEHTPATOPA,
[IOJIyYalOT OJIHY U TY Ke WH(MOPMAIIHIO.

CerteBoii ypoBeHb
Network layer. [Ipennasaaden Jijisi OnpejesieHns Iy TH IepeIadn JTaHHbIX.

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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OrBedaer 3a TPAHCJSIUIO JOIHIECKUX aPECOB U UMEH B (DU3NIECKUE,
olpejiesieHre KpaTdalllinx MapiIpyToB, KOMMYTAIUIO U MapIIPyTU3aIIUIO,
OTCJIE’KUBAHUE HENOJIaI0K B CETH.

TpaHcropTHBIT YPOBEHDb
Transport layer. ObecnieanBaer HaJIEKHYIO TPAHCIIOPTUPOBKY ITAKETOB MEK-~
Jy JBYMsI KOHEYHBIMU TOYKaMU ceTu. HecMoTpst Ha TO, YTO IIPOTOKOJIBI
HUKHErO YPOBHSI IIPOBEPSIIOT IPABUJIBHOCTH BBIOJHEHUs KaXKJI0M oepa-
[UU [IpU TIepejiade JAHHBIX, HA3HAYEHUE 9TOI0 YPOBHSI COCTOUT B JOIOJI-
HUTEJIHLHO TTPOBEPKE MPABUILHOCTH TI€PEIABAEMbBIX JIAHHDIX.

®Dusnvdeckuit ypoBeHb
Physical layer. Ilpenna3sHadeH HeMOCPeJICTBEHHO sl ME€PEIadd MOTOKA
maaabix. OCyIIecTBIISIET Mepeiady JeKTPUIeCKUX WA ONTUICCKUX CUT-
HaJI0B B Kabesb U X IPUEM U ITpeodbpas3oBamne B OUTHI TaHHBIX B COOTBET-
CTBUU C METOJAMU KOAMPOBAHUS (D POBBIX CUTHAJIOB.

IITupokoBeraTesbHasi aJpecariusi
Dopwma nepesadn JaHHBIX, P KOTOPOIi IIAKETHI JAHHbIX [I€PEIAI0TCS BCEM
CTAHIMSAM, KOTOPbIE HAXOAATCA B JIOKAJIBLHOI CEeTH.
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1. OBIIIVE CBEJEHN A

1.1. Tecrep-ananuzarop Ethernet/Gigabit Ethernet Bepkyr-ET coorser-
cTByeT TpebOBaHUSIM HOPMATUBHOTO joKyMeHTa «PJ1 45.176-2001 Anmapary-
pa CBsI3u, peaym3yomnias (DYHKIUH KOMMYTAIINA KA IPOB B JIOKAJIHHON CETH Ha
YPOBHE 3BeHa JAHHBIX. 1eXHUIeCKUe TPeOOBAHMS ».

1.2. IlpeanpusgaTre-u3roToBUTEIb:

000 «HTL-Merporek»

107023, Mocksa,

DJIeKTPO3aBOJICKAs YiI., H2

Teu.: (495) 961-0071, (812) 560-2919
www.metrotek.ru
www.metrotek.spb.ru



2. CBUAETEJIBCTBO O IIPUEMKE

2.1. Tecrep-anasuzarop Ethernet/Gigabit Ethernet Bepkyr-ET, cepuii-
HBIIl HOMEp U3rOTOBJIEH U IPUHAT B COOTBETCTBUU C
00s13aTeIbHBIMEA TPEOOBAHUSIME TOCYIAPCTBEHHBIX CTAHIAPTOB, AEHCTBYIONIE
TEXHUYIECKON JIOKYMEHTAINEH U MPU3HAH NOHBIM JIJI SKCILIYATAIIIH.

Hauvanapuuk OTK

M. II. ®pocr M.A.

JIMYIHadAd IMOAINCH pacmncprBKa IO CH

THCJI0, MECHII, TOJ



3. TAPAHTUIMHBIE OBSIBATEJIBCTBA

3.1. IlpennpusTre-u3roToBUTEbL FAPAHTUPYET COOTBETCTBUE KAUECTBA Te-
crepa TPeOOBAHMSIM TEXHUYECKHMX YCJIOBHUI IpU COOJIFOJEHUU MOTPeOuTe/eM
YCJIOBUIT W MPaBWJI TPAHCIOPTUPOBAHUS, XPAHEHUS U SKCIUIyaTAIlUN, YKa3aH-
HBIX IKCIUIyaTAIIMOHHOI JIOKYMEHTAIIUEH.

3.2. TapauTuiiHbI CPOK IKCILIyaTaluu — 12 MeCsSIeB ¢ MOMEHTa BBOJIA
TecTepa B 9KCIUIyaTaIlUio, HO He 6Gojiee 18 MecsilieB ¢ MOMEHTa OTTPY3KHU IO-
TPeOUTEIIO.

lapanTuitaeiii cpok xpaHneHus — 6 MECAIEB CO [IHs M3TOTOBJIEHUS TECTEPA.

3.3. Ilpeanpusitne-u3roToBUTEb 00SI3aHO B T€UEHHE CPOKA FapaHTUU IIPO-
U3BO/INTH OE3BO3ME3/IHO 3aMEHY HWJIM PEMOHT TecTepa, B TOM HYHCJE eCIU B
TeYEHNEe 9TOrO CPOKa MOTpeduTeseM OyIeT 0OHAPYKEHO HECOOTBETCTBUE TPE-
OOBaHMAM TEXHUICCKUX YCJIOBUI.

Brumanue! Be3 npedssasaenus nacnopma npemenH3ul K Kaue-

cmey pabomut, mecmepa He NPUHUMAIOMCA U 2aPAHMUTHBLT DEMOHN
He npou3eodumcs.

ﬂaTa peajm3anuun Tecrepa

ITocraBmuk

TIOIITNCH



4. CBEAEHUN A O PEKJIAMAIINAX

4.1. B ciygae oTkaza Tecrepa B paboTe WM HEHCIPABHOCTHU €r0 B IIEPUO/T
rapaHTURHBIX 00s3aTE/IbCTB, & TaKyKe ODHAPYKEeHHs HEKOMILJIEKTHOCTH IIPU
[IEPBUYHON IPUEMKE TecTepa HoTpeduTesieM JI0/2KEeH OBITH COCTABJIEH aKT O
HEeOOXOIMMOCTH PEMOHTA U OTIPABKHU U3/IEIUS U3TOTOBUTEIIIO.

B akre JOJIZKHDBI ObITh YKa3aHbI CJeJYyIoNne JaHHbIC:

e obo3HateHHEe TecTepa, 3aBOJICKOI HOMep, JaTa BLIIyCKa U JaTa BBOIA B
SKCILTyaTaIUIO;
HaJIMYUe 3aBOJCKUX ILJIOMO;
xapakrep pedekra (Win HeKOMILICKTHOCTH).

AKT BBICBLIAETCH 110 aJipecy, ykazanHoMy B myHkTe 1.2 ITacmopra.

4.2. Pexyamanuio ma TecTep He MPEeIbaBISIOT:

® [I0 UCTEeYEHUU rapaHTUHHOIO CPOKa;
® IIpU HAPYIIEHUH MOTPEOUTEEM MPABUJI SKCILIYATAINI, TPAHCIOPTUPO-
BaHUS U XPaHEHU, IIPEyCMOTPEHHBIX PYKOBO/ICTBOM I10 3KCILTyaTAIAH.
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