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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.

1. Tenepanusi/ananus rpaduka Ha kanaiabHoM (MAC) u ceresom (IP) ypos-
HIX.

2. Co0op u orobparkeHue CTATUCTUICCKON MH(MOPMAIUU 0 IIPUHAMAEMO-
My U mepejiaBaeMoMy TpaduKy Ha PU3TIECKOM, KAHAJIHHOM U CETEBOM
YPOBHSIX.

3. TecrupoBanue MO METOJIMKE RFC-2544f1: Throughput (upomycknas cio-
cobuocrs), Latency (3azep:kka pacupocrpanenus Kajapos), Frame Loss
(yposenb norepb Ka1pos), Back-to-Back (npemesnbnas Harpyska).

4. JImarHocTuka HEMCIIpaBHOCTEH Kabests.

5. Opranuzanus muieiida (Loopback) na dbusuueckom, KanajabHOM U ceTe-
BOM YPOBHSIX.

6. Brirouenne pexuma «Illreiid» Ha yraséHHOM TPUOOPE MOCPEICTBOM
nporokoa OAM.

7. Oupenenenne kKoaddunuenra 6urosbix onmmbok (BERT).

8. l3mepenue makeTHOrO JIZKUTTEPA.

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.
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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 3esiéHBIN (MuUraHne) — BKIIOYEH pexkumM Loopback.

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.

° @ — BBog,

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy



6.2 Buernmame pa3béMbI 19

— B peKUME MEHIO B CJIy9ae, KOIJia BBICBEINBACTCS BEIOPAHHBII Ty HKT,
HayKaTHe KJIABUIIA 00ECIEINBAELT IIEPEXO0/I B COOTBETCTBYIOIIEE Me-
HIO 1 OTOOpazKeHUe COOTBETCTBYIOIIErO S9KPAHA;

— B pexKmuMe 3aJ[aHUusl JAHHBIX HaXKaTUe KJIABUINU ITPUBOJIUT K U3Me-
HEHWIO TTapaMeTpa OO0 MePeBOINT B MEHIO BLIOOpa mapamMeTpos. B

cilydae, KOoIa KJIaBuIla @ BBINIOJTHAET (DYHKIUIO BBOJIA JTAHHBIX,

JJIsl BO3BpaTa B IIPEAbIAyHiee MEHIO UCIIOJIb3yeTCsd KJIaBUIIla @

° @ — Ormena/Beixog
Haxkarme Ha knapunry obGecriedmBaeT Hepexojl B IIPeAbLIyINee MeHIO,
a TaK¥Ke B PexKHUMe 3aJaHus JIAHHBIX CIYKUT JJIsi OTMEHbBI BBOJA JAHHDBIX.

L] — KoHTeKkcTHOe MeHIo
Kirapuma CIIY)KI/IT JJIgd BBI3OBa KOHTEKCTHOI'O MEHIO.
(] — q)yHKI_[I/IOHaJIbeIe KJIQBUIIIN.

° @ @ @ @ Knasumin ynpasiieHnss KypcopoM.
JOICICICICICACICICIORONORS S5

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

ITpumevarue: npu HAHCAMUU HA KAQGUULY @ HG IKPAHE 0Too-
PAAHCAIOMCA NOONUCYU K €8EMOIUOIHBIM UHOUKATODAM.

6.2 Bxeunrnue pazbEMbI

Pacnosiozkenne BHEITHIX Pa3bEMOB TeCTepa Ha BEpXHeil 1 00KOBOM MaHesax
KopITyca Ipubopa MOKA3aHO Ha PUCYHKAX i

I = * |

1T T T

3 N

—
—

Puc. 6.2. Bepxusa nanens tecrepa

Bepxym-ET. Pyxosodcmeo no aKkcnAyamauuy
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OIIMCAHUE IIPUBOPA

|

—

12v= usB LAN
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Puc. 6.3. BokoBasi rmanesib Tecrepa

Haznauenne pa3’bé1VIOB " IIOAKJIIOYaeMble K HUM yCTpOfICTBa IIpuBEICHbI B

Tabsme Bl
Tabmmuma 6.1. Onucanne pazbEMoB mpubOpa
MapxkupoBka Hasznauenue pazbéma Iloakarouaemoe
YCTpOICTBO Mt KabeJsb
A, B Pazbémbr RJ-45 moia Kabesnn Ethernet
[IO/IKJIIOYEHNs] K TECTUDYEMOMY
YCTPOMUCTBY UJIA CETH
Pazbémbl 151 110IKTIOIEHUST SFP-motysib
SEP-momyteit
LAN! Pazném gna ymamnémmoro Kab6enn Ethernet
YIIpaBJIEHUS TECTEPOM
USB st mogkmoyenns k I[TK mo Ka6enas USB
uarepdeiicy USB
12V (12 B) 1711 IOJIK/TF0UeHNsT BHEITHETO Biok nurannsa

0JIOKA, ITUTaHUA

6.3 Ctpoka craryca

Crpoka craryca COIEpKUT JAaHHbIE O CJEIYIOIMUX IIapaMerpax (cjeBa Ha-

paBo):

e 3aps baTapen;

® CKODPOCTh II€PeJIavn JaHHBIX Jiist opra A (Hanpumep, «A:100» o3Haua-
€T, UTO CKOPOCTD IePeIadn JaHHbIX Jj1d HopTa A cocrasiger 100 Mour /¢);

® TeCT, 3AIYIEHHbBI ¢ UCIIOJIb30BaHNeM opTa A;

® CKOPOCTBH Iepejiavn JaHHbBIX Jiist opTa B;

® TeCT, BAIlyIIEHHbBIN ¢ UCIOIb30BaHIEeM TopTa B;

IHaymmame pasbéma 3aBHCHT OT BEPCHI IPHOODa.

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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TeKylllee BpeMs CyTOK.

Tectbl, npoBojumble ¢ ucnosb3oBanneM nopra A (B), obosmauaiorcs B
CTPOKe cTaTyca abbpeBuaTypaMu:

THR (throughput) — anasuu3s upomnyckuoii ciocobuocTy;

LAT (latency) — aHanmus 3aJepxKKu;

BTB (back-to-back) — anaiu3s npejebHONl HATPY3KH;

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) YDPOBHE;
LB3 (loopback layer 3) — mwieiid na ceresom (Tperbem) ypoBHe

BER (bit error rate test) — onpezesnenne koadbdurnenTa GUTOBBIX OIIN-
00K;

PJ (packet jitter) — oupenesieHne TaKeTHOrO JZKUTTEPA;

e GEN (generate) — remepaiusi TeCTOBOIO LIOTOKA;
e J+G — omnpejesienne NaKeTHOTO JZKUTTEPA M FEHEPAIA TECTOBOTO TPa-

(bI/IKa 3allyll€eHbl Ha OJTHOM IIOPTY.

Bepxym-ET. Pyxosodcmeo no aKkcnAyamauuy
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OIIMCAHUE IIPUBOPA
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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.

Bepxym-ET. Pyxosodcmeo no aKkcnAyamauuy
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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. O06inue HACTpONKU

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. 7.9. Menro «3arojioBok»

e MAC Otop. — MAC-ajpec ormpasuressa. B kadecrse MAC-anpeca
ornpasuresist ykasbiaerca MAC-anpec uarepdeiica ucrouHnka.

e MAC TIloayu. — MAC-aapec nosnyuaress. B kagectBe MAC-anpeca
HoJIy9aTesist B npocreiineM ciydae (€C/im UCTOYHUK U HOJTy 9aTe b COJIU-
HEHbI HALIPIMYIO, 6e3 [IPOMEKYTOYHbIX POyTepoB) ykasbiaercs MAC-
aJjipec narepdeiica moydaTesis; B 0oJee CJI0KHOM CIIydae, KOTJIa MKy
HMCTOYHUKOM U TIOJIyUYaTeJIeM CyINEeCTBYET XOTs Obl OJUH POyTep, He0OX0-
gumMo ykazarb MAC-ajpec 6mKafero K UCTOYHUKY POYTEPA.

e IP Ornop. — IP-ajpec orupasure/isi.

e IP IMTonyu. — IP-aapec momyaaress.

CyrmecTByerT BO3MOXKHOCTL aBToMarudeckoii mojcranoku MAC- u IP-
aJIpecoB:

e 1pu HaxkaTuu Ha Kiasumty F1 (CF2 ) Bmecro texkymero MAC-aipeca
oyaer nogcrasien MAC-anpec nopra A (B), ykasaumnbiii 8 menio «u-
dopmarusi»;
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e Ipu HAaXKATUM HA Kjasuiny ~F1 (1 F2 ) Bmecro rekyiuero IP-aapeca 6y-

zer nozcrassen IP-axpec nopra A (B), 3azansbiii B MeHo «Ilapamerpst
cerus;

upu Haxkaruu Ha kKiasuity F3 (upu BeiGope «MAC Ilosyu.») 6ymer
nposesién ARP-zanpoc, B pesysibrare KOTOpPOro BMecTo Tekyiero I1P-
aJipeca noJryuarejist oyzger nogacrasiieH [P-agapec, coorsercrByromuit MAC-
AJIPECy TIOJTYy daTeIsl.

Takzke Ha 3KpamHe 0TOOPAYKAIOTCS 3HAYUEHNS, 3a/1aBaeMble B MEHIO «3aro-

JIOBOK (Io11.)».

7.4.2 Hacrpoiika 3arosioBka (OIMOJIHUTEJIHLHO)

M3 A:1000 - B:1000 - 21 44

3aronosok {pgon.)

VLAN W]
ID 4095
Mpuoputer ©

Precedence ©
ToS 0000

UDP src 60000
UDP dst 50000

Brikn Brn

Puc. 7.10. Mento «3aromosok (mom.)»

e ID — 12-6urHbiit upentudukarop VLAN, mpezcrasiisier coboit 1ucsio

or 0 1o 4095. OxuroszHauHo ompesessier VLAN, KOoTopoii npuHa IesKuT
kayip. Hynepoe 3nadenne VLAN ID mokasbiBaeT, 9To JaHHBIN Kajp HE
necér uudopmanuu o VLAN, a cogep:kut nH(OPMAILNIO TOJIHKO O IIPUO-
purere. Ecim 3uadenune VLAN ID ycranossieno paBubiM 1, TO mipu mipo-
Xo7le gepe3 mopt cereBoro kommyraropa 3uadenne VLAN ID s sroro
kaJipa Oyner ycranosjeno paBabiM VLAN ID mopra.

ITpuopurer — moJjie, KoTopoe ompeiesier npuopurer Tpadura. Cyre-
crByer 8 snavenuit npuopurera ([I]), coorBercrBre MexK Ly IpUOPUTETOM
u TuroM Tpaduka upejacrasieno B Tabiaune [CI

Tabmuma 7.1. Ilpuopurerst u Tubsl Tpaduka

3unauenne | Onucanue

1 Background
0 (Default) | Best Effort
2 Excellent Effort
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Ta6suna 7.1. IIpuopurerst u Tunsl Tpaduka (npodosicerue)

3 Critical Applications
4 Video

5 Voice

6 Internetwork Control
7 Network Control

Tunsr tpacduka Network Control u Internetwork Control 3apezepsupo-
BaHBI [IJIs COOOIeHuit ypasienus cerbio. [Ipuopurerst 4 u 5 moryT mc-
[TOJIB30BATHCSI JJIsl 0CODO TyBCTBUTEJILHOIO K 33JIepyKKaM TpaduKa, TaKO-
ro, Kak BUeo uin pedb. [Ipuopurersl Tpacduka ¢ 3 o 1 npegHazHadeHbI
JI7IST PA3JIUTIHBIX 337129 — OT MOTOKOBBIX mpumoxkennit 10 FTP-rpaduka,
CIIOCOOHOTO CIPABUTLCHA € BO3MOXKHBIMU moTepsamu. Kiacc 0 pesepsBu-
pyercs st «MAaKCUMAJILHO JIyUIeil» JOCTAaBKU U MPUCBAUBAETCS B TEX

cJlydasix, KOrJa He crenuduInpoBaH HUKAKON Ipyroil KJacc.

e Precedence — mnosie, KOTOpoe yKa3blBaeT IIPUOPUTET Kajpa. Bo3zmoxk-
HO BOCEMb 3HaveHuii npuopurera Kajapa B coorsercreuu ¢ RFC 791 [2].
OrmpaBuTe/ib MOXKET YCTAHOBUTBH B 9TOM II0JIE JIFOOOE 3HAUYeHMe U3 Tab-

JIMITHI
Tabmuna 7.2. 3uauenus noas Precedence
3uauenne | Onucanne IIpumeuyanue
0 Routine OO6bIYHBII IpHOpPUTET
1 Priority IIpenmouTnTenbHbIil IpHOPUTET
2 Immediate Hewmenennnlit mpuopurer
3 Flash Cpounslit mpropuTeT
4 Flash Override DKCTPEHHBIii IIPUOPUTET
5 CRITIC/ECP Kpunrnaeckuit mpropurer
6 Internetwork Control | MekcereBoe yrnpasienue
7 Network Control CereBoe yrpasienue

e ToS (Type of Service) — moJie, KOTOpPOE OLPEIEIIIET TUIL OOCIIY K-
Banus [P-makera. OTnpaBuresb MOKET yCTAHOBUTH B 3TOM II0JIE JTI060€
suavenue u3 tabuunst [, pykosoacrBysice Meronukoit RFC 1349 [E].
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Tabmuma 7.3. 3uavenus noas ToS

3uavyenue | Onucanue IIpumeyanue

1000 Minimize delay MuHIMN3IpPOBaTh 3aJEPIKKY.
Wcnonb3yercst, Koryga BpeMst
JIOCTABKH ITaKeTa C UCXO/HOTO
CeTeBOI'0 YCTPOUCTBA 110
azpecara (BpeMsl OXKHUJIAHWs )
HanboJIee BaXKHO U JOJIZKHO
OBITH MUHUMAJIBHBIM.

0100 Maximize throughput MaxkcumasibHast TPOITyCKHAasT
CITIOCOOHOCTD. Y KA3bIBAET, ITO
[aKeT JO0JIXKEH ObITh
IepeHaIpaBjen depe3 Kana
C MAKCHMAJIBHOIT ITPOITYCKHOI
CIOCOOHOCTBIO.

0010 Maximize reliability MaxkcumasibHast HaJIEXKHOCTD.
Wcnonb3yercst, Korga BaXkKHO
UMeTh yBEePEHHOCTH, ITO
JaHHbIe JJOCTUTHYT ajipecaTta
6€e3 ITOBTOPHOII IIepeati.

0001 Minimize monetary cost | MunnMH3UpOBATH CTOMMOCTb.
Wcnonb3yercs, Korga

HEOOXOMMO MUHUMU3UPOBATH
CTOUMOCTD TEepPeJadr JIAHHDBIX.

0000 All normal O6braHOE 06CITYKIBAHEE.
B sTom ciryuaae
MapIIPYTU3AIH [TaKeTa
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.
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7.4.3 TomoJsorus recros

R A:1000 - B:1000 — 02:01

Tononorus TecToB

MopT nepegayun s

NopT npuéma A

5] B

Puc. 7.11. Menio «Tonosiorus recros»

C moMONIBIO 3TOTO MEHIO 3a4aéTCs MTOPT MPUEMA U TIOPT IE€PeIadn JAHHbIX.
O uH 1 TOT K€ MOPT MOKET CJIY>KUThb U JIJIST IePeJady U JIJIst IIPUEMa JaHHbIX
(manpumep, npu ucnosb3oBannu Gyuknuu Loopback).

7.4.4 Bbibop pazmepa Kaapa

R A:1000 - B:1000 — 02:09

Kappw

| 64 WE
128 Het

256 [fla

512 [fla

1024 fla

1280 [la

1518 fla

Nonea. Het
Monbz. 1500

HeTt la

Puc. 7.12. Mento «Kazapsr»

[Tosib30BaTe/Ib MOXKET BBIOPATH IjIsl IIPOBEJIEHUs] TECTOB CTAHIAPTHBIE Pa3-
MephblI IlepeiaBaeMbIX Kaipos: 64, 128, 256, 512, 1024, 1280, 1518 6aiit, a Takke
JOTMIOJIHATEILHO 3a1aTh JII0OO0I pasMep KaJpa B mpeaenaax or 64 qo 1518 Gaiir.
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7.5 RFC 2544. Hacrpoiika napaMeTpoOB TE€CTOB

7.5.1 Ilapametpsl Tecta «IIpomyckHass cmocoOHOCTH»

H  A:1000 - B:1000 — 02:15

MponyckHas cnocoBHoCTb
MNapamMeTpw!

BononHate MIE]

Harpyska.® 100
MNpoGa.c 90

HeTt la

Puc. 7.13. Hacrpoiika napamMeTrpoB Tecta

e Brpimoansars — BK.HIO‘IGHI/IG/OTK.HIO‘IGHI/IG aHaJIn3a HpOHYCKHOﬁ CI10CO0-

HOCTH.
e Harpyska — Besimunna Harpy3ku 3a1a€Tcs B IIPOIEHTAX OT CKOPOCTH

TEeCTOBOI'O IIOTOKA.
[ ] Hp06a — IIepuo/i BpeMEHH, B T€YCHNE KOTOPOI'O BBIIIOJIHACTCA TECT IAJIA

KayKJIOTO 33/IAHHOTO B HACTPOMKAX pasMepa Kajpa.

7.5.2 Ilapamerpsbl TecTta «3a/iep2KKa»

Hl  N:1000 - B:1000 — 02:23

Sapepxka
NapameTph

Bunonnnats [MIE]

Kon—Bo npot 20
MpoBa.c 120

Het Nla

Puc. 7.14. Hacrpoiika mapaMeTpoB TecTa

e BroimoaHATh — BKJ’IIO“IGHI/IQ/OTKIHOLIGHI/IG aHaJIn3a 3aJ€PzKKHU IepeJaan

JAHHBIX.
e KosimuecTBO Mpo6 — KOJIMYECTBO MTOBTOPEHUIT TeCTa JJIsi KayKJI0T0O 3a-

JIAHHOI'O pasMepa KaJpa.
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e ITpoba — mepuos Bpemenu, B TedeHne KOTOPOTO BBITOTHAETCA TECT JIJIst
KazKJIOTO 33/IaHHOTO B HACTPOUKAX pasMmepa KaJapa.

Brumanue! Ilpu svibope smozo mecma HeobLodumo evibpamy
mecm «IIponycknasn cnocobrocmos (6 9MOM cAYHaE 3HAUENUSL 0N
mecma «3adepaicray 6YOYm GHHUUCAAMBCA HA NOAYIEHHOT NPO-
nycrnol cnocobrocmu).

7.5.3 Ilapametpsl Tecta «IloTepm kagpoB»

Hl  N:1000 - B:1000 - 02:2%
MoTepn rapgpos
NapameTph
fla
MNpoGa.c B0
Het Nla

Puc. 7.15. Hacrpoiika mapaMeTpoB TecTa

e BroimosHaTs — BRIIOUEHUE,/ OTKIIIOUEHNE aHAJIN3A YPOBHS [IOTEPD Iepe-
JTATIN.

e ITpobGa — mepuos BpeMeHu, B TedeHnEe KOTOPOT'O BBITOJIHSIETCS TECT JIJIsT
KayKJIOTO 33IAHHOTO B HACTPOHKAX pasMepa Kajapa.

7.5.4 Ilapametrps! Tecta «IIpenesbHas Harpyskas»

Hl  N:1000 - B:1000 — 02:268

MNpepensHan Harpyaka
NapameTph

fla
Kon—Bo npot 50
MpoGa.c 60O

Het Nla

Puc. 7.16. Hacrpoiika napamerpos Tecta

Bepxym-ET. Pyxosodcmeo no aKkcnAyamauuy



36 IIPOBEAEHUE AHAJIN3A. PENIEHUE TUMOBBIX 3AAY

e BroimosHaTrs — BRIIOUEHUE/ OTKIIIOUEHIE aHAIN3a IPEEIbHO HAPY3-
KH.

e KoJ-Bo 11po6 — KOJIMYecTBO MOBTOPEHUIT TeCTa JIIst KaXKI0r0 33 [aHHO-
ro B HACTPOHKaxX pasmepa KaJpa.

e ITpobGa — mepuos Bpemenu, B TedeHne KOTOPOTO BBITOJIHAETCA TECT JIJIst
KazKJIOTO 33/IAHHOTO B HACTPOHKAX pasMmepa KaJapa.

7.6 RFC 2544. IIpoBegenune anajimsa

7.6.1 IIpomyckHasi criocobHOCTh. Pe3ynbpraThl aHam3a

o Tabiuna.

HE A:1000 THR B:1000 THR 19:28

MponyckHas cnocoBHoCTb
Kagp A M&/c TecT
64 100,00 761,905 [oToBo
128 100,00 864,865 [oToBO
256 100,00 927,536 [oToBo

912 BunonHs
1024 ¥ny
1280 oy
1518 ¥ny

T: 240,798 R: 240,761 MB

Cron Tpadii Kagp/c

Puc. 7.17. PesymbraTs Tecra: Tabdsmia

Pesynbrarsr Tecra oTobparkaroTcs B TAOIMYIHOM BHJE: Pa3Mep Kajpa

(B GaiiTax), 3HaYeHUE IPOILYCKHOIT criocobnocTu (B %), Oy YeHHOE B Pe-

3yJIbTATE AHAJIU33 3HAYEHUE IIPOILYCKHON ClI0COOHOCTH (IIpU HAXKATUY HA

KJaBuiLy ~F3  mpomcxouuT BbIOOD enuHu usMeperns — Méutr /¢ nim kajap/c).
e ['pacdhuxk.

HE  A:1000 - B:1000 — 14:28

BT MpanyckHan cnocobHoCTE

64 l2g 256 Gl2 1024 1080 1518
pasmep kagpa.b

Tafnuuya

Puc. 7.18. PesymbraTs Tecra: rpaduk
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Juarpamma nokasplBaeT 3Ha4€HUs IPOILYCKHOI ciocobuoctu (B Méut/c)
JUIST KazKJIOTO 3aJaHHOr0 B HACTPOMKAaX pasMepa IaKeTa JaHHBIX.

7.6.2 3aneprkKa pacnpocTpaHeHusi. Pe3ybTaTbl aHaImn3a

e Tabiuma.

HEE  N:1000 LAT B:1000 LAT ©0:03

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

256 0.84 0.001 TloToBO
1024 100,00 0.001 BenonHsw
1518 ——.—— ——.——— Ky
1500 -—.—— ———.—— ¥y
T: 253.096 R: 253.096 MB

Cron papmk

Puc. 7.19. PesymbpraTs Tecra: Tabsmia

Tabyna moKa3bIBaeT cpe/IHee 3HaUeHHe 3a1ePyKKU (B MC) T KazKJI0r0
3aJJaHHOTO B HACTPOiKaX pa3Mmepa KaJpa JAHHBIX W COOTBETCTBYIOIIEE
eMy 3HaueHUe IIPOILYyCKHOIT ciocobuocTr (B %), I0JIy9eHHOe B Pe3y/IbTaTe
Tecta «IIpomyckHast CltoCOOHOCTH».

e ['paduxk.

[ 1] A:1000 LAT B:1000 LAT 00:00
[EEEPRHE, MC Saneprka
B DLl et e e e

0, 0030
T S P
By D] e

B4 128 256 1024 1515 1500
pasmHep kagpa. b

Tatmya

Puc. 7.20. Pesynbrars Tecra: rpaduk

Ha mmarpamme st KaKa0oro pasmepa Kajgpa OTOOparkaeTcs CTOJOelr,
BBICOTA KOTOPOI'O COOTBETCTBYET CPEJIHEMY 3HAYCHUIO 3aJePXKKH (B MC).

Bepxym-ET. Pyxosodcmeo no aKkcnaAyamauuy



38 IIPOBEAEHUE AHAJIN3A. PENIEHUE TUMOBBIX 3AAY

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. 7.21. PesysibraTsl Tecta: Tabsmia

B rabuunge jyis Kaxk1oro pasMepa nakera (B 6aiiTax) u cOOTBETCTBYIOIIElH
zarpy3ku Kanasa (B %) orobpazkaercs 3Hadenue ypoBHs 1norepb (B %).
e ['pacuxk.

R  A:1000 — B:1000 - 01:11
noTepd, & Morepy Kanpos
101 . . .

Th 20 =0 41 50 &0 70 &0 a0 10
Harpyska. #

Ta6nvua flereHga

Puc. 7.22. PesynbraTs Tecra: rpaduk

Ha rpaduke ijst KaxI0ro yKasaHHOIO B HACTPOHKax pasMmepa Kalpa
[OKAa3aHa 3aBUCHMOCTh YPOBHsI I0Tephb Kaapos (B %) ot Harpysku (B %).
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7.6.4 IlpenenbHas Harpyska. Pesynbprarsl aHa/m3a

o Tabsuma.
0 A:i000 -  B:1000 -  14:00
MNpepensHas Harpyzka

Kagp Bpema.c
64 9.00 FNoToBO
256 10,00 loToBO
1024 10,00 FNoToBO
1518 10,00 loToBO

T: 1276,638 R: 1276,638 MB

CrapTt [paprk NlaHHee

Puc. 7.23. PesysibraTsl Tecta: Tabsmia

B rabnmie mys kaxkioro pasmepa rmakera 0ToOparXKaeTcst BpeMsi, B Tede-
HUE KOTOPOr0 YCTPONUCTBO CIIPABJISIETCS] ¢ MAKCUMAJILHOM HATPY3KOIA.
e ['paduxk.

0 N:1000 -  B:1000 —  14:09
BREMA T MpegeneHan Harpyska
P O e VO U DR PURIOY
40
IOCT DN UNUUUN  TUIUIY TR
FUCUOON  DUUUUIURY  UUUOUUN  TUUUUINY TR
FUCTN  DUUUUNY  UUUUUN  TUIUIY TN
" 256 1024 1518
pasmHep kagpa. b
Tatmya

Puc. 7.24. PesynbraTsl Tecra: rpaduk

Ha mmarpamme 115 KakJ0ro 3aJaHHOTO pa3Mepa KaJpa 0TobOpaKaeTcs
croJiberr, BHICOTa KOTOPOI'O COOTBETCTBYET BPEMEHHU, B T€I€HNE KOTOPOIO
YCTPOMCTBO CIPABJIAJIOCH C IIPECJIbHON HArPY3KOI.

7.6.5 CoxpaHeHue pe3yJIbTATOB U3MeEPEeHUiA

B pexume recros o merogauke RFC 2544 npu nHaxkaruu Ha KyraBuiny — F4
(«/JaHHbIE» ) IPOUCXOMUT IIEPEXOJ] B MEHIO, B KOTOPOM BO3MOYKEH BBIBOJL UH-
dopmarnuu 0 COXpaHEHHBIX u3MepeHusx ( F2 ), cCOXpaHEHHE PE3YJILTATOB U
napamerpoB TectoB (F3 ), a TakiKe 3arpy3Ka COXPAHEHHBIX DPE3YJILTATOB U

apaMeTpoB U3MEPCHUN ( F4 ).
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Jist coxpaHeHus JaHHBIX:

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

HazKMHUTE @,

o naxxmure F3 («Coxpanurb»).

Jutst 3arpy3Ku COXPaHEHHBIX PE3yJIbTATOB U3MEPEHUIl U MapaMeTpPOB Te-
CTOB:

e BLIOEpUTE HOMED BAIUCH;
o maxkmure F4  («3arpyskar).
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7.7 Ilneiid (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 yposue (L1) Bech Bxogsmuii Tpaduk mnepeHanpas-
JisieTcst 06paTHO 6e3 M3MEHEHUIt, TPU 9TOM BEJIETCS CTATUCTUKA 110 MTPHU-
HUMaeMOMYy TpaduKy.

e Ha kanasbsHOM yposHe (L2) Bce BxoJsInue Ka[phl IIEPEHAIIPABJISTIOTCSI
obpaTHO, 1pu 9ToM MeHsitoTcsi Mectamu MAC-ajipeca oTIipaBuTe ist U 10~
JIydarejisl; CyHIeCTBYeT BO3MOYKHOCTD IIOJICTAHOBKH APYIUX (3aJaHHBIX
nosb3osaresiem) MAC-anpecos. Benércs craructuka 110 IpUHIMAEMOMY
U 1iepegaBaeMoMy Tpaduky.

ITpumeuarue: das waretda xarnarvrozo (L2) u cemesozo (L3) yposnet
naxemuv, ¢ odunaxosvimu MAC Dst uw MAC Src, a max oice broxu darnnoir
npomoxoaa OAM (OAMPDU) u ARP-3anpocuwi, codepoicaujuecs 60 6rodausem
mpagure, He NEPERANDPABAAIOMCA.

e Ha cereBom yposue (L3) Bce Bxoigiue nakersl epeHAIPABIIAIOTCS
obpaTHO, TIpU TOM MeHsioTcs Mectamu IP-amgpeca ormpaBurens un mo-
JIydarejisl; CyHIeCTBYeT BO3MOYKHOCTD IIOJICTAHOBKH APYIUX (3aJaHHBIX
nosb3oBaresiem) IP-agpecos. Bengércs crarucruka 10 MPUHUMAEMOMY
U 1iepegaBaeMoMy Tpaduky.

N A:1000 - B:1000 — 18 50

linengp

L__________lopT

Tun  Beikn

MNapameTpw ypoBHA 2
NapameTpw ypoBHa 3
0nAmM

Puc. 7.25. Menio «Ilneiip»

e ITopr — BoIGOp MOpTa (A Wim B), ma koropoMm Oymer opraHuzoBaHa
dbyurmus Loopback.
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e Tum — BLIOOpP YPOBHS, HA KOTOPOM Oy/IeT TPOUCXOINTD ITepEeHAITpaBIe-
HIE TeCTOBOTrO TpaduKa:

— 1 — dbusmgecknit;
— 2 — kanassueii (MAC);
— 3 — ceresoit (IP).

e OAM — nepexoj kK merio «OAM».

7.7.1 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. 7.26. Menro «Ilapamerpsr ypoBHs 25

e Oomen MAC — Br/iOUeHHE / BBIKJIIOYEHUE PEsKUMA, 1pu Koropom MAC-
aJipeca OTTIPABUTE/IS U TOJYIaTe s B MPUXOJSAINIAX HaKeTaX MEHSIIOTCS
MEeCTaMU.

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

— Boika — zamena MAC-aapecoB BBIKJIIOUEHA;

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

— INonyuarens — 3amena nossa «Destination MAC Address» («MAC-
aJipec 1oJtydaress» ), cM. puc. [L27%

— O6a — 3amena noJeit «Source MAC Address» u «Destination MAC
Address», cMm. puc.

e OrnpaBurennb — nossosisier 3aarb MAC-ajpec, Koropslit Oymer moj-
crasiied B nojie «Source MAC Address» Ethernet-nakera.

e IToayuarenp — mno3Bossier 3agarh MAC-anpec, KoTopsiit OyaeT mo-
crasjieH B nojie «Destination MAC Address» Ethernet-nakera.

e 3amena VLAN — Boibop pexxkuma 3amensl VLAN-meToK:

— Boikia — zamena VLAN-MeTOK BBIKIIOUEHA,
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— ID — 3amena nonst «VLAN ID» («Uuenrudurarop VLAN>);
— Ilpuopurer — 3amena nossa «VLAN prioritys («IIpuopurer Tpa-

duxkar);
— ID+IIpuopuret — 3amena nojieit « VLAN ID» u « VLAN priority».

e ID — mosBosisier 3a71aTh 3HAUEHHE, KOTOPOE OyJIeT TMOJCTABJIEHO 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. 7.27. Pexxum 3amensr «Ilomy«d.»

.4%

npuém -
UM [WACd= MACT | MACs=MAC2 |

loopback 3 nopTA®)
.

[[MACd=MAC2 |MACs=Src MAC]

Src MAC—~ MAC-aapec oTnpaeuTens, 3aAGHHLINA NONb3oBaTenem.

Puc. 7.28. 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. 7.29. Pexxum 3amennsr «O6a»

7.7.2 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. 7.30. Menro «Ilapamerpsr 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. [L3T}

— IMony4aresnb — 3amena nojis «Destination IP address» («IP-aapec
nosygaresis» ), cM. puc. [[L32%

— Ob6a — 3amena noJgeit «Source [P address» u «Destination IP
address», cm. puc. [[33

e OTmpaBuUTEJ b — MO3BOJSET 330aTh [P-apec, KOTOpbIit OymeT moacTas-
Jten B noJie «Source IP address» Ethernet-naxera.

e Tlonmyduyarenp — mosBosgeT 3amarh IP-aapec, KoToporit Oymer moacras-
sten B noJte «Destination IP address» Ethernet-nakera.

e 3amena — BbIOOD pexkuMa 3aMenbl noJeit ToS:

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy



7.7 lneiid (Loopback) 45

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. 7.31. Pexkum 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. 7.32. Pexxum 3amensr «Ilomyq.»
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npuém
P [ Ps-tP2 [ 71Pd=1P1 |

loopback | nopr A®)

_ o [ 1Ps=srcIP | IPd=DstIP ]

;| nepenaya

Src IP — IP-aapec oTnpaeuTens, 30AGHHLIA NOMb30BATENEM.
Dst IP — IP-aapec nony4atens, 36AGHHLIA MONb3oBaTenem.

Puc. 7.33. Pexkum 3amensr «Obay

7.8 OAM

BakHoil 3a1a9eil MOCTABIIMKOB YCJIYT CBSI3U sIBJISIETCS ODECIIedeHne BhICO-
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
nporokojia — OAMPDU. O6a ycrpoiicTBa JIOJZKHBI TIO/IEPXKUBATH CTAHIAPT
IEEE 802.3ah 1 66ITh HEOCPEICTBEHHO COEINHEHDI.

Baxnoit dyuaknumeir nporokosia OAM siBiisieTcsi BOSMOXKHOCTD 3aITyCKa pe-
xuma «Ilneitd» mHa ymaaéHnom ycTpoiicTse.

IR  N:1000 - B:1000 — 08:10

0nAmM
MopTt B

Pexum  AxT.
O6HapyxkeHne Send any

Yaan8HHmA Npusop

Puc. 7.34. Mento «OAM>»

e ITopt — BBIOOD MOpTa It HAacTpoitku OAM.
e Pexxum — Bosmoxkubie coctogans OAM:
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— AKT. — aKTUBHBII PeXKIM; B aKTUBHOM PEXKHUME IIOPT MOKET IIOChI-
JIaTh KOMaH/Ibl Ha 00OHAPYKEHNE YCTPONCTB 1 BK/IOUYeHHEe (DYyHKIUN
«Ineitdp» nHa ypaséaaoM npubope, a TakKKe pearupoBaTh Ha KO-
manel Ethernet OAM ot ynasiéanoro ycrpoiicTsa;

— ITacc. — nacCUBHBINA PEXKUM; B IACCUBHOM PEXKUME IIOPT He MOKET
UHUIUUPOBaTh BKJoueHne (pyukimn «Illieiid», a MOKET TOJIBKO
pearupoBaTh Ha KomaHbl Ethernet OAM ot ynasménuoro ycrpoii-
CTBa;

— Boika — OAM orko4éH.

e OOHapy2keHMe — COCTOsIHIE OOHAPYKEHUS YIAJIEHHOTO CETEBOI0 YCTPOii-
CTBA.
e YaaséHHbI IPpUOOP — Mepexo] K SKPaHy « YIaJEéHHBII mpubop».

IR  N:1000 - B:1000 — 09:03

Ypan&HHeia npuGop

MAC appec 00:21:CE;08:06:21
Yendor OUI Ox00 0x21 OxCE
Pexvm AKT.,

Unidirectional
Rem. loopback

Link events
Yar, retrieval

Not supported
Supported

Not supported
Not supported

LB status Douwn

LB up

Puc. 7.35. Dkpan «¥YnagéHublil 1pubop»

MAC agpec — MAC-anpec yaajaéHHOro yeTpoicTsa.

Vendor OUI — yHukaJibHBIH HAEHTU(MUKATOP OPraHUu3aIlUN, UCIOJIb3Y-
embrit s reaepanun MAC-amapeca.

Pexxum — cocrositme OAM ynaj€HHOrO KJIMeHTa.

Unidirectional — moiep:kKa 0JHOHAIIPABICHHOTO COETNHEHNS.

Rem. loopback — momaepkka peknmMa, yIaaeHHOTO mneﬁ(baﬂ.

Link events — nmojmepkka yBegoOMICHUS 00 OMTUOKAX COETUHEHNS.
Var. retrieval — nojep:kKa CUuThIBAHNS [IEPEMEHHBIX, UCIIOJIb3YEeMbBIX
JIJIsT OTIEHKM KaJecTBa KAHAJIA CBsI3W.

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

ITpu HaxkaTuu Ha KiaBuily —F1 OPOMCXOAUT BKJIIOUYEHUE/ BHIKJIIOUECHHE Pe-
xuma «IILneitd» ma ymaménnom mpubope.

4¥Venemmoe coeuHen e ¢ yIATEHHLIM TPHGOPOM BO3MOYKHO TOTBLKO B TOM CJIytae, ecii Ipuoop
[IOJ/ICPKUBACT JTAHHYIO (PYHKIIHIO.
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7.9 Tecrs: 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.

7.9.1 Dxo-3anpoc (Ping)

WNucrpyment Ping (SXO—TGCTHpOBaHI/Ie)H 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. 7.36. 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).

B 6a30By10 KOHGUIYpAIIO He BXOAUT. JIOCTYIICH IpH OMOIHATEIHHOM 3aKa3€e OIIIIHIL.
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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. 7.37. 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. 7.38. 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.

7.9.2 Mapupyr (Traceroute)

Nucrpymenr Traceroute (TpaccupoBKa MapiipyTa B CeTI/I>E 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.

6B 6azoBy10 kondurypamumo ne sxoauT. J0oCTyIeH Ipu JIOHOIHATEILHOM 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. 7.39. 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. 7.40. PesynpraTs! Tecta Traceroute

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

7.9.3 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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coobmute ero IP-anpec. @ynkuusa DNS lookup (mouck na cepsepe I/IMéH)ﬂ 11o-
MoTaeT 0OHApYKUTH omubku B pabore NS-cepBepos.

DNS lookup BeimosiHsieTcst jijisi yKa3aHHOTO mMeHH y3Ja. Kcau [P-anpec
OIIPe/IeJINTh He yaJioch, Bce ourhl [P-aipeca OyyT paBHBI HYJIO.

R  A:100 - B:r—— - 14:36
DNS

RNl ru.com

IP 8.15.231.97

CrapTt

Puc. 7.41. 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.

7.9.4 TCP-kiaueHr

QOyHKITIA «TCP-xment»>f nossonster ycranouth TCP-coennenne ¢ yma-
JIEHHBIM y3JIOM CETHU, IPUHUMATDH OT HErO JAHHBIE U IIE€PEIaBaATh [TAHHbBIE ITOMY
y3iy. C MOMOIIBIO 9TOi (DYHKIIUU TaKKe MOYKHO YIPABJSITH YAAJEHHBIM Y3~
siom 1o mpotokosry TELNET. KoMamas! yaaaéHHoTo yIpaB/IeHns MpUBEIeHbI
B IPUJIOKEHUN

[Topsi/1oK feficTBHIT IPU YCTAHOBJICHUN COE/IMHEHMS.

1. Hacrpouts napamerpsl coeputenus: (Mento « TCP-kiamenT» =
«Hactpoiiku» (' 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. [L22) MOKHO BBOIUTH KOMAH/IbI
COOTBETCTBYIONIErO IPOTOKOJIA, 3AIPAIUBATE Y CepBEPa BEO-CTPAHUIIHI.

B 06a30ByI0 KOHMUIYypaIyio He BXOUT. JlocTynHa Ipy JONOTHATEIHHOM 3aKas3e OIIIUN.
8B 6a30By10 KOHGUIYpaImo He BXOAUT. JIOCTYIIHA IIPI IOIOIHITETEHOM 3aKA3€ O,
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HPOBE,E[EHI/IE AHAJIN3A. PEIIIEHUE TUITOBBLIX 3AAY

B ciyuae Bo3HMKHOBeHUsI IPOOJIEM IIPH YCTAHOBJIEHUN COEIUHEHUs] BBIBO-
aaTcest coobrenne 06 omubke. HekoTopnie coobrennst 06 oMmOKax MpUBEIeHbI

B Tabsmne [L0
Tabsauua 7.4. Homepa nopros uporokosa TCP/IP
CoobGiienue Ormnucanne
21 (FTP) IIPOTOKOJI Itepejadn (ailaos
22 (SSH) 6e3011aCHBII IPOTOKOJI JJIsI YAAJEHHOTO yIIPAaB-

JIGHWs U Tlepeaadn aitimon

23 (TELNET)

IIPOTOKOJI JIJIsl IOCTYIIa K Y/IAJ€HHOMY CETEBO-
My YCTPOUCTBY

25 (SMTP)

IIPOTOKOJI IIepe/Iaun 3JIEKTPOHHOMN IOYTHI

80 (HTTP(WWW))

[IPOTOKOJI, HCIOJb3YeMblil Beb-Opaysepamu u
BeO-cepBepaMu I mepegadn (paiion

161 (SNMP)

IPOTOKOJI JIJIsA YIIDaBJICHUSI CETEBbIMU yCTpOfI—
CTBaMu

B

TCP knueHT

connecting to

connected

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

3aKpHTE

HTTPGET HacTpokisi

Puc. 7.42. IIpumep

YCIIEUIHOI'O COeAMHEHUA C y3JI0M

Tabmuma 7.5. Omubkyu coeuHEHUsT

Coobiienue

Onucanue

protocol not supported

IIPOTOKOJI HE ITOJJACPZKUBACTCA

can’t assign requested address

HEBO3MO>KHO HASHAYUTDH 3&HpOIlIeHHI)II7I aJapec

network is down

CeThb HEJOCTYyIIHa

network is unreachable

ceThb He paboTaeT

network dropped connection on
reset

yYTepsdaHO coe/IMHEHNE C CEThIO
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Tabauua 7.5. Omubku coequnenus (npodossicerue)

software caused connection
abort

IpOrpaMMHOE 00ecIlevdeHne BBI3BAJIO DPa3PbIB
COeIMHEHNsT

connection reset by peer

y3€eJI pa30pBaJjl COeINHEHne

connection timed out

HUCTEKJIO BpeMd O2KMJaHuA COCIUHECHUA

connection refused

OTKa3 B COCJIMHEHUN

host is down

y3eJs He orBevaeT

no route to host

OTCYTCTBYET MapIIPyT JI0 y3Jia

s mepemadn BeO-cTpanuil nctosb3yercs mporokos HTTP. B stom mporo-
koute onpenesnén HTTP GET—SaHpocE. C ero moMoIIbI0 BO3MOXKHO ITPOBEPUTD,
orBevaer jin cepep Ha HTTP-3ampocs u oty quTh comepKuMoe yKa3aHHOTO

pecypca.

Ja mostydenust conepzkuMoro daiiina ¢ ceppepa HEOOXOJUMO B OKHE Ha-
cTpoek TecTa B 1oste «Paii» yKasarb UMs 3alpalluBaeMoro daiiia, a 3areM
(mociie ycranoBisienusi coenunenns ¢ y3ioM) B okae «TCP kimenr» HaxaTh

kiaguiry  F2 (<HTTPGET»).

e Te—

- - Bi——— - 16:46

TCP knueHT

<htmlr<head>

</head><body>
<hl>Found</hl>

</hody><htnl>

Location: http://twiki,ddg/bindview/Bercut
Content-Length; 216

Content-Tupe; text/html: charset=izo—-8853-1
¥-Padi avoid browser bug

<IDOCTYPE HTML PUBLIC "-//IETF//DTD HTHL 2,0//EN">
<titler302 Found</title

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

3aKpHTE

HTTPGET HacTpokisi

Puc. 7.43. Ilpumep orBera na HTTP GET-3ampoc

D(DyHKI_U/Ii?[ JOCTYIIHA IIPU JOIIOJTHATE/IbHOM 3aKa3e OIIUN
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0 A:—— - B:——— -  04:40
TCP krnmeHT
HacTpohkm
metrotek.spb.ru
MopT 380

HTTP
Pann  Sindex.html

Puc. 7.44. Hacrpoiiku tecra «TCP-kuenT»

e ¥Y3es — joMmennoe uMs mwim [P-anpec y3na;
e ITopT — HOMEp MOpTa HA3HAYUCHUS;

e Paiin — nMma dailia, comepKUMOe KOTOPOTo Oy/IeT IOKa3aHO B OKHE
pPEe3yJIbTaTOB B CJIydae YCIIEITHOIO 3aIIpOCa.

7.10 Tpausur
B pexume «TpaH3I/IT>> HpI/I60p BKJIIO9a€TCsA B Pa3pPbIB COCIUHEHUA MEZKITY

JIBYMs cereBbiMU ycTpoiictBamu. Tpaduk, npuxomsamuii na mopr A(B) ornpas-
Jgiercs Ha nopt B(A), npumep nogkiroueHus mokasan Ha puc. [LA3

CeTb

Puc. 7.45. Ilpumep nogksodenust B pexkume «T'panzuT»

ITpu nepejiave JaHHBIX C OPTA HA IOPT OCYIIECTBIIAETCsI COOP CTATUCTHYIE-

CKHUX JTaHHBIX O IIPOXO/ILAIIEM Tpad)I/IKe. Pe3yﬂbTaTbI JAOCTYIIHBI B MEHIO «Cra-
TUCTHUKA».
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[Ipu nmocuére CTATUCTUKY 110 YPOBHSIM HOBPEXK IEHHBIE TAKETHI HE Y IUThHI-
BaloTCH.

HE A:100 PTH B:1000 PTH 00 26

TpaHauT

IECE I Brn

Brikn Brn

Puc. 7.46. Menio «Tpansur»

7.11 JImarHOCTMKAa MeJHOTO Kabejis

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

ITpu naxkarun Ha Kiuasumu  F3 (A) u  F4 (B) npoussoaurcst BBIGOD HOD-
Ta, K KOTOPOMY TIO/IK/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. 7.47. Dxpan «Tect kabessi»

JlaHHBII TECT MO3BOJISIET OIIPEJIEIUTH COCTOSIHIE U TapaMeTpPhl Kabesrs.

e Cocrosinue — cocrosguue kabess (TecT (MIET TecTUPOBaHE)/HOPMAJIbLHOE
(nopm.) /06pbIB/KOpOTKOE 3aMblkanue (K.3.) /c6oii).

e 3aTyX. — YHCJICHHOE 3HAYCHUE 3aTyXaHHs CUTHAJIA.

e Tuct. — paccrosguue 10 jgedeKra.

e ITossIpH. — MOJIAPHOCTH BUTBLIX IIAP.

e ITepekp. — mepekpécrnoe Bryodenue surhix nap (MDI/MDI-X).
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Brumanrue! IIposederue mecma 603M0%CHO MOABKO NPU NOOKAI0-
YEHUU K AHANUSUPYEMOMY KADEAMO € UCTOABI0GAHUCM PA3BEMOG
RJ-45. SFP-m00yau 045 MecmuposaHus He NPUMEHAIMCH.

7.12 BERT

BERT (Bit Error Rate Test) — recr, mo3BOIMOMHIT ONPEJAEINTH OCHOB-
HOIl 6UTOBBIII IOKAa3aTe b KadecTBa KaHasa — «bit error rates (koaddurnuent
6uToBbIX OMIUOOK), T. €. OTHOIICHHE YUCJa OMUOOYHBIX O6UT K 0bIeMy Ko-
JINYECTBY IE€peJaHHbIX OuT. VI3BecTHast HA NMPUEMHOM W IIE€PEIAOIIEM KOHIIE
OuHApHAs TIOCJIEI0BATEIHLHOCTD HoMelnaeTcsa B Ethernet-kaap, KoTopslit mepe-
naéred B dusudeckyio cpeay. Ha npuémMHoM KOHIE OCIe0BATEIbHOCTD CPAB-
HUBAETCS ¢ WCXOIHOMN, W BBHIYUCAAETCS KOIMDDUIMEHT OUTOBBIX OMmMuOOK. Jlrs
noakmodenns K TDM-cetn ncmob3yercst Koupeprep nHTepdeiicoB, KOTOPDIi
ocymecTrIsier npeobpasosanue Tpaduka nakerHoit ceru (Ethernet) B rpaduk,
nepesaBaembiit B TDM-ceTsix.

TectupoBanue MOXKeT OBITH PEaIN30BAHO HA YeThIPEX ypoBHsX Mozean OSI.

e Ha dusmyeckom ypoBHE JAHHBIE OTIPABJAIOTCA YACTAMUA C OIPEIe-
JEHHBIM MeKKaApoBbiM uHTepBasoM (IFG — Interframe Gap). B srom
citydae rtecrupoBanue nposojgurcs ¢ nopra A (B) ma mopr B (A) (cm.

puc. [[B) ninu ucnonbsyercs dyukims «leiid» (em. puc. [LHH).

Tectosas KoHTp. Tectosas KoHTp.
nocneposatenbHocTh | cymma || IFG,| nocneaosatenbHocTh | cymma

Puc. 7.48. Kagp dusudyeckoro ypoHsi

e Ha xamasibHOM ypOBHEe jannble mHKancyaupyorca B Ethernet-kamp,
YTO II03BOJISET IIepeIaTh TECTOBBIE [IAKEThl Yepe3 CeTh, KOTOPast CoJep-
JKUT yCTpoiicTBa, paboraromniue Ha BropoM yposae mojean OSI (Hanpu-
Mep, cereBoit KoMmmyTaTop (switch)). Crocobbl mojKIUeHns Tpubopa K
TecTUpyeMoil cern nokasanbl Ha puc. [Lh6l [Ch7

MAC- TecToBaa KoHTp.
3arosioBoK nocneAoBaTenbHOCTb cymma

Puc. 7.49. Kaap kanaabHOro ypoBHs

e Ha cereBOM ypoBHe mannble momemarorca B IP-maker, a 3arem — B
Ethernet-kaap. 9To mospoisier mepeaTh TECTOBbIE AKETHI Y€Pe3 CeTh,
KOTOpasi COJIEPKUT YCTPONCTBA, pADOTAIONINE HA KAHAJILHOM U CETEBOM
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YPOBH#X (HALPUMED, CETeBOW KOMMYyTATOD, MapiipyTusarop (router)).
Crocobbl MOAK/IIOMEHNsT TPUOOpa K TECTUPYEMON CETH IIOKA3aHBI HA

puc. [[26, [[27 [LH3

MAC- IP- Tectosas KoHTp.
3arosl0BOK | 3arosioBOK| MOC/eA0BATENbHOCTL | CyMma

Puc. 7.50. Kagp cereBoro yposu:

Ha TpancnopTHOM ypoBHe nanmbie nnkarcysiupyorces B8 UDP-3aroso-
BOK, a 3aTeM B IP-zaromoBok m B Ethernet-kamp, aro mossossger mepe-
JIaTh TECTOBYIO MOCJIEJ0BATEILHOCTD ¢ UCIOIB30BAHIUEM TPAHCIIOPTHBIX
poToKOJI0B. CrIoco0bI MOJIKIIFOUEeHNsT TPUOOpa K TECTUPYEMOI CeTu Io-

kazanbl Ha puc. [[H0l 01

MAC- IP- UDP- TecTosas KoHTp.
3aroJ10BOK|3aronoBOK 3aroI0BOK | MOCNeA0BATE NbHOCTL | CymMma

Puc. 7.51. Kagp TpancnopTHOro ypoBHS

[ A:1000 BER_B:1000 BER 21:01

BERT
ET 00:01:40 RT 00:58:20

BITs 6.468e+06
EEITs ©.000e+00 BER ©,000e+00

Lss © ALSS 0,000
Los o 405 0,000

Cron

Puc. 7.52. Dxpan «BERT»

ET — Bpewms, mporme/inee ¢ HaYaJa TECTa;

RT — Bpewms, ocraBiieecs 10 OKOHYAHUS TECTA;

BITs — xomm9ecTBO MPUHATHIX ONT;

EBITs — koJyimuecTBO OMUOOIHBIX OUT;

BER — orHOImeHNe KOIMYeCTBa OMNOOYHBIX OUT K OOIIEeMy YHCITY ITPH-
HSITBIX OUT;

LSS — Bpems, B Tewenne KOTOPOTO HAOIIOAAIACH TMOTEPS CUHXPOHU3A~
[N TECTOBOI ITOCJIE/I0BATETLHOCTH;

%LSS — orHOmERNE BpEMEHH, B TEIEHNE KOTOPOTrO HABJIIONAIACEH TOTePST
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CHHXPOHU3AINN TECTOBOI MOCJIEI0BATEILHOCTH, K BPEMEHU, MTPOIIIEe/IIIe-
My € HaJaJja Tecra (B IPOIEHTAX);

e LOS — Bpewmsi, B TedeHrE KOTOPOTO CUT'HAJI OTCYTCTBOBAJI;

e %LOS — oTHOIIEHNE BPEMEHH, B T€YeHUE KOTOPOI'O CHUTHAJ OTCYTCTBO-
BaJl, KO BDEMEHU, IPOLIE/IIeMy ¢ Hadaja Tecra (B IPOIEHTaX );

e Hactpoiiku — nepexosa Kk merio «Hacrpoitku BERT ».

WM  A:1000 - B:1000 — 21 04

BERT
Hactpoikm
2
Tun nocn. [onks3.
MNonsa. AABBCCDD
Kapp 64
Harpyzaka{Ké/c) 65
NmrensHocTs  01:00:00

Tononorus TecToB
3aronoBok

Puc. 7.53. Menio «Hacrpoitku BERT»

e YposeHb — BbIOOp ypoBHs mojesn OS], Ha KOTOPOM 6yJ1eT TPOBOIUTCST
TECT:

— 1 — dusudeckuii ypoBeHb;

— 2 — KaHAJILHBIN YPOBEHb;

— 3 — ceTeBOil yPOBEHD;

— 4 — TPAHCIOPTHBII YPOBEHb.

e Tun moca. — BBIGOD CTAHJAPTHON UM 3aaBACMON TI0JIb30BATE/IEM Te-
CTOBOH MOCJIEIOBATEILHOCTH.

ITouib3. — BBOJ, I0JIb30BATEIBCKOI [IOC/IEI0BATEILHOCTH.

Kaznp — BBOJ pasMmepa KaJpa JaHHBIX.

Harpyska (K6/c) — BBog Tpebyemoii HArpy3Ku.

Bpems usm. — 3aJaHue BPEMEHN U3MEPCHHS.

TomnoJsiorusi TECTOB — Tepexo, K MeHIo « TOIoJIorust TeCTOB».

3aroJiIoBOK — IepexoJ] K MEHIO «3aroJioBOK».

TTocietoBaTEILHOCTH, UCTIOJIBL3YEMbIE JIJIsi TECTUPOBAHUS, COOTBETCTBYIOT Pe-
komerpanuu ITU-T O.150 [].
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Tabsmra 7.6. TecToBble OCIEI0BATEILHOCTH

Tun ImocJjie10BaTeJIbHOCTHA

IIpumenenue (pexkoMeHS.)

2e9-1

st onpenesennst omuboK (npu mepe-
Jlave JIAHHBIX 110 KaHAJLY CBI3H CO CKO-
pocrbio e Gosee 14,4 k6ur/c).

2ell-1

st ompenenenust ommubOK U JZKATTE-
pa (upu nepemade JAHHBIX 110 KaHa-
JIy CBsi3U €O CKopocrbio 64 K6ur/c u
64 xN x6utr/c, rae N — mesoe 9nciio).

2el5-1

lj1st onipejiesieHnst OIMMUO0K U JRKUTTEPA,
(1pu nepejiaye JAHHBIX 110 JIMHUU CBSA3K
co ckopocThio 1544, 2048, 6312, 8448,
32064 u 44 736 kbur/c).

2e20-1

st onpenesennst omuboK (npu mepe-
Jlade 110 KAHAJLY CBS3U CO CKOPOCTBIO HE
Gosee 71 k6ur/c).

2e23-1

ljist onipeiesieHnst OIMUOO0K U JRKUTTEPA,
(1pu nepejiaye JAHHBIX 110 JIMHUU CBSA3K
co ckopocTbio 34 368 u 139 264 x6ur/c).

2e29-1

st oupezenenus: ommboK (1pu

2e31-1

nepe/iate JIAHHBIX HAa BBICOKAX CKOPO-
crsix (Gosee 139264 x6ut/c)).

7.12.1 BapuaHTbl HOAKJIOYEHUS

Pusnyeckaa cpeaa ( Kqﬁgnb)

nopt A(B)
nopt B(A)

)

Puc. 7.54. TecrupoBanue Ha ¢usudeckom yposue (Bapuanr 1)
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60 IIPOBEAEHUE AHAJIN3A. PENIEHUE TUMOBBIX 3AAY

nopt A(B)

navka Kaapos

(] .

nopt A(B)

OUXIC]

X< - naker ¢ owwm6Kol 8 TecToBOM NOCHEAOBATENLHOCTM

Puc. 7.56. TectupoBaHue Ha KaHAJIBHOM /CETEBOM ypoBHE (Bapuat 1)

nayka kaapos

CI1] Ethernet-cetb

nopt A(B) c >

LI

X — NaKeT ¢ OWMGKO B TeCTOBOW MOCIIEAOBATESIbHOCTU

Puc. 7.57. TecrupoBanue Ha KaHAJILHOM/CETEBOM yPOBHE (BapuaHtT 2)

navka kaapos

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

X< - naker ¢ owmbKoli B TeCTOBOM NOCIEAOBATENLHOCTI

Puc. 7.58. TecrupoBanue Ha KaHAJILHOM/CETEBOM yPOBHE (Bapuant 3)
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7.13 IlakeTHblil 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.
OyHKIWS aHAJIN38 AKETHOIO JIKUTTepa sABJIsSIeTcs onuuei .

WO A:1000 - B:1000 —  21:10

NakeTHwA gxUTTEP
OTuéT
ET 00:00:19 RT 00:00:41

PKTs 2.984e+07
000Ps 2,000e+00 X000Ps 0.000
INOPs 2.984e+07 XINOPs 100,000

< 100 ms ¥PKTs 100,000
>= 100 ms XPKTs 0.000

HacTporku

CrapT PacnpeaencHue

Puc. 7.59. Dkpan «ITakernsriii mxxurrep. OTaér»

ET — Bpewms, mporme/inee ¢ HaYaJa TECTA;

RT — Bpewmsi, ocraBieecst 10 OKOHYAHUST TECTA;

PKTs — o01mee KOIUIeCTBO MPUHATHIX MAKETOB;

OOOPs — KOMMIeCTBO MAKETOB, IPUHSATHIX HE B TOM MOPSIIKE, B KOTO-

POM OHU OBbLIM OTIIPABJICHBI;

%000Ps — nponeHT oT 06IIEro KOJINIecTBa IPUHATBIX MaKeTOB;

e INOPs — ko/mmuecTBO 1IaKeTOB, IPUHSITHIX B TOM K€ IMOPsiJIKEe, B KOTO-
POM OHU OBLIU OTIIPABJIEHBI;
%INOPs — nponeaT ot o6IIEro KOJMIecTBa MPUHATHIX [AKETOB;
< ms % PKTs — kosudecTBo makeroB (IPOLEHT OT OOIIEro YucJa
HIPUHATHIX TAKETOR ), JZKUTTEP KOTOPHIX OB MEHBIIIE 33 JaHHOIO IOPOra;

e >= ms % PKTs — ko/ju4ecTBO NakeToB (IIPOIEHT OT OBIIEro Yucjia
[IPUHATHIX [AKETOB), JIZKUTTEP KOTOPBIX ObLI GOJIbINE WK PABEH 3aaH-
HOMY TIOPOT'Y;

e Hactpoiiku — nepexon Kk menio «Ilakernsrit joxurrep. Hactpoiikms.

ITpu maxkarum na kiasumyy F1 («Crapr») HauuHaercs oupejesieHue
JKUTTEpa [MaKeTOB, MMOCTYIAIINX Ha MOPT, BEIOpaHHBIH B MeHiO «llakerTHbril
mxurTep. Hacrpoiikus. [locse 3amycka nuaMepenuii HACTPOMKY JIAHHOTO MEHIO

0B 6azosyio xonduryparmo me Bxoaut. JlocTymHA IPH TOMOIHATETLHOM 3aKa3¢€ OTITIHH.
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CTAHOBSATCS HEJIOCTYIHBIME I pefakTuposanus. [Ipu HarkaTun Ha KIaBuILy
F2 («Pacupen.») ocymiecrsisiercs mepexo/ K 9Kpamy, cojepzkaiiemy uudop-
MAaIMIO O PacIpeIeJeHUN JKUTTepa.

M N:1000 - B:1000 GEN 01 49
MNakeTHEA ARUTTER
Pacnpepenerue
AxuTTEpR . .MS MakeTw, %
0,000, 1.250) 100,000
{ 1,250, 2,500) 0,000
{ 2.500, 3.750) 0,000
{ 3.790,. 5,000) 0,000
{ 5,000, 6.250) 0,000
{ 6,250, 7.500) 0,000
{ 7.500, 8.750) 0,000
{ 8,790, 10,000) 0,000
{ 10,000, vad) 0,000
Crapt OTueT

Puc. 7.60. Dkpan «Ilakernsrit jkurTep. Pacupeneiennes

Ha skpame oTobpazkaioTcss aBa CTOJONA: B MEPBOM IIPUBEICHBI TPAHUIIBI
UHTEPBAJIOB, BO BIOPOM — KOJIMYECTBO HAKETOB (B IPOLEHTAX ), AZKUTTEDP KOTO-
PBIX IOIIAJI B OIIPEIeIEHHBII nHTepBaJl. BepxHsisi rpaHulla MHTEPBaJIa 38,1a6TCsT
B MeHio «Ilakernsrii jzxurTep. Hacrpoiiku» u obosuadera kak «Ilopor, mc».
MuTepBan oT HyJIs 10 3aJaHHOIO IOPOTA JEJUTCA Ha OIPEIEJIEHHOE YHCIIO
[IOJIBIHTEPBAJIOB; IO PE3yJIbTaTaM TeCTa JIJIsi KaXKJO0ro IOJILIHTEPBAaJIa B Ipa-
BOM CTOJIOIEe OTOOpArKAETCS MPOIEHT HAKETOB, JKUTTEP KOTOPBHIX HAXOIUTCH
B 9THX Ipeiesax.

M A:1000 - B:1000 -  21:26

MNakeTHEA ARUTTER
Hactpoikm
[ lopt i
Mopor.mc 100
AmTencHoCTL  90:01:00

TecToBA NOTOK

Puc. 7.61. Memnrto «Ilakerusrit mxxurTep. Hacrpoitkms

e Ilopt — BBIOOpP mOpTa, Ha KOTOPOM Oy/IEeT MPOUCXOINTH M3MEPEHNe
JIZKUTTEPA;

ITopor, Mmc — oporoBoe 3HaYEHUE JIZKUTTEPA;

JauTesiIbHOCTD — BpeMsi M3MEPEHUsl RKUTTEPA,;

TecToBBIl TTOTOK — TEPexo K MeHIO « TecTOBBIH MTOTOK».
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7.14 TecToBBIl ITOTOK

OyHKIUS reHeparul TECTOBOTO MOTOKA MPUMEHSETCS TIPU U3MEPEHUH T1a-
KeTHOro JKuTTepa. CyIecTByeT BO3MOKHOCTD MeHEPAIMA TECTOBOTO MMOTOKA
U U3MEPEHUsl [TAKETHOIO JKUTTEpa Ha ogHoM nopry (cm. puc. [LH), a Takxe
reHepaIy TECTOBOTO IIOTOKA Ha OJHOM MOPTY U U3MEPEHUN ITaKETHOTO JXKUT-
repa Ha japyrom (cMm. puc. [[62), 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 nNnoToka

i
|
AopT B(A)———

AV
: A\
=]
O «——q
<
A
>
~
0
-
=]
[s]
©
3
>
~
— B
L@@ 2L /
Y

onpejeneHue axutTepa

Puc. 7.63. Usmepenne mxurrepa. Cxema 2

reHepauua TecToBOro noToka

puu

opTAB) ;j:fil.l_lnel‘/‘lqo

onpeaerneHue AXUTTepa

Puc. 7.64. Usmepenne mxurrepa. Cxema 3
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[ A:1000 GEN B:1000 - 21 30

TecToBHA MNOTOK

Bxn
MopTt A
Kapp 64
AmTencHoCcTL  90:01:00
Harpyska 100 %

3aronoBok

ET 00:00:42 RT 00:00:18

Brikn Brn

Puc. 7.65. Mento «TecToBblil TOTOK»

OTnpaBka — BKJIIOUEHUE/ BBIKJIIOUEHIE T'eHEePAIU TECTOBOIO II0TOKA;
ITopT — BBIGOP TIOPTA, C KOTOPOTO OYAET MPOUCXOIUTH TEHEPAIIAST TPa-
buka;

Kazap — pasmep kazpa (060e 3aadenue B npeaenax ot 64 1o 1518 Gaiir);
JauTesibHOCTD — BpeMsi, B T€UeHHEe KOTOPOIro OYIeT IMPOUCXOIUTH T'e-
Hepalus TpaduKa;

Harpyska — BejuduHa Harpy3Kd 3aJaéTcs B IPOIEHTAX OT CKOPOCTH
TecroBoro noroka (- F1 ) nim B k6ut/c ( F2 );

3aroJI0BOK — I1epexo/l K MEHIO «3arojloBOK»;

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

RT — Bpewms, ocTaBiieecs 10 3aBepINeHUsT TeHepann Tpapuka.

7.15 Crarucruka

15t IepeKITIIovueHns MeYKy SKPAHAMU UCIIOIb3YIITe KIIABUIITH @ u @
D yHKIIMOHAJIbHbIE KJIABUIIINA

F1 (C6poc) — cOpOC CTATUCTHUKU.

Bo Bcex 9KPpaHaX, KpOMeE 3KpaHa «CTaTI/ICTI/IKa», IIpU Ha2KaTUU Ha KJIaBUITNA

F3

(A) u F4 (B) upoussomurcs BbIGOD 1OpTA.
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7.15 Crarucruka

7.15.1 CsBoaHas cTaTHUCTUKA IO ABYM MOpTaM

HE  A:1000 LAT B:1000 LAT 00:10

Cratnctuka
MopT A MopT B
Rx kappwh 157 1329504591
Tx kappw 136079961 159
Rx GairTe 10048 1450938158
Tx GanTw 2579635870 10168

Copoc

Puc. 7.66. Dxpan «Crarucrukas

e Rx xaapbl — KOJIMIECTBO IPUHSATHIX KAJIPOB.
e TX KaJApbl — KOJIMIECTBO [IEPEIAHHBIX Ka/IPOB.
e Rx GaiiThl — 9mCI0 MPUHATHIX OANTOB.
e Tx GaliThI — YNC/IO MEPETAHHBIX OANTOB.

7.15.2 CrarucTuka mo TUIlaM KaJIpOB

Il A":1000 FEL B:1000 FEL 00:12
CratmcTmka no Tunam kagpos (A)
™M RBx Tx
Broadcast [+ 0
Multicast Q Q
Unicast 166 221732329
Pause o Q
Copoc A B

Puc. 7.67. 9kpan «CraTucruka mo THIAM KapPOB»

Broadcast — kaJpbl ¢ IIHPOKOBEIATEILHON aIpecaliueii.
Multicast — kaapsI ¢ TpyIoBoil ajpecaryeii.

Unicast — xaapbl ¢ equHITIHON apecarneit.

Pause — kajipbr maysnbl.

Rx — 9mco npuHATHIX KaIpoB.

TX — 49uCJI0 epeIaHHbIX KAJIPOB.
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7.15.3 CrarucTuka mo pazMepam KaJIpOB

[  A:100 - B:——— -  14:37
Crar. no pasmepam kagpoe (A)
pa3mep Rx Tx
< 64 L] o}
64 69 109296457
65,.127 53 67
128,255 13 0
256, .511 L] 23407389
512,.1023 L] 0
1024, .1518 L] 10389988
> 1518 L] 0
Copoc A B

Puc. 7.68. Dxpan «Craructuka mo pazMepam KaJpoB»

e pasmep — pasmep Kajpa (B HaiiTax).
e Rx — umciio npuHSTBHIX KaJIpoOB.
e Tx — yuncJio nepeJaHHbIX Ka/JIPOB.

7.15.4 CrarucTuka mo ypOoOBHSIM

HE A:1000 FRL B:1000 FRL 00:186

CratmcTuka no ypoeusm (A)
ypoB. Rx Tx
2 169 412713553
3 0 412748362

Copoc A B

Puc. 7.69. 9kpan «CraTuctuka mo ypoBHIM»

e ypoB. 2 — xoymuecTBO npuaaThx (Rx) n nepenannpix (Tx) kaapos Ha
KaHaJbHOM ypPOBHE.

e ypoB. 3 — koymuecTBo npuaaThX (Rx) n nepegannbix (Tx) kaapos Ha
CETEBOM yPOBHE.
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7.15.5 CrarucTuka: onmbKMN KaJapoB

HE A:1000 FRL B:1000 FRL 00:17
CratucTuka: owmGkm kagpos {(A)
Rx
CRC o]
Runt ]
Jabber L]
Copoc A B

Puc. 7.70. 9xpan «Crarucruka: ormuOKn Kaapos»

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

e Runt — Ko/mm4ecTBO IPUHATHIX IIAKETOB JIAHHBIX JJINHON MeHee 64 OaiiT
C IPaBWILHOM KOHTPOJILHOM ITOCIEI0BATEILHOCTDIO.

e Jabber — KOIMYIECTBO MPUHATHIX MMAKETOB JAHHBIX pa3MepoOM OoJiee
1518 6aiiT, mMEIoIIX HENPABUIBHYIO0 KOHTPOIBHYIO CyMMY.

7.16 IlapameTpsl ceTn

M} n:100 - B:——— - 14:38
MNapameTpw ceTH
MopT A
Buikn

IP appec 192.168.222.189
Macka nogcetTH 255,255,.2055.0
MopT B
DHCFP  Bukn
IP appec 192.168.2.2
Macka nogcetTH 255,255,.2055.0

linwa 192,168,222,100
DNS 192,168.222,100

Brikn Brn

Puc. 7.71. Menio «Ilapamerps! ceTns
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e IlopT A:

— DHCP — npu Briouenun sroit dyuknuu [P-anpec mopra A, mac-
ka mogiceru, [P-anpec mmmoza u [P-anpec y3a, KOTOPBIH cOIep:KAT
6a3y DNS, 6ymyr mpenocrasiennt Tecrepy cepsepom DHCP asro-
MaTUYECKH;

— IP-aapec — IP-aapec mopra A;

— Macka nosiceTu — ompeJiesisier, Kakasg dactb [P-anpeca, ykazan-
HOTO B MPEBILYIIEM IIYHKTe, OTHOCUTCS K aJIpecy CeTH, a KaKas —
K aj[pecy y3Jia B CEeTH.

e IlopT B:

— DHCP — npu Briitouenuu 3roit pyukimu [P-anpec mopra B, mac-
ka nojicetu, [P-ayipec mumioza u [P-ajipec y371a, KOTOPBIi COJIEPKUAT
6a3y DNS, 6ymyr npenocrasienst Tecrepy cepsepom DHCP aBro-
MaTHIECKH;

— IP-aapec — IP-ajpec nopra B;

— Macka nosiceTu — onpeJiesisier, Kakag dactb [P-anpeca, ykazan-
HOTO B IPEJBIIAYIIEM IIyHKTEe, OTHOCUTCS K &JIPeCy CETH, a KaKas —
K aJ[pecy y3ja B CeTH.

e IIlnaro3 — IP-ajpec nutroza.
e DNS — IP-azpec y3ma cetu, KOTOPBIi comepKuT 6a3y gaHuabix DNS.

7.17 Ilapamerpsl unTepdeiicon

NapameTpw WHTeppencoB

LAN

CropocTe ABTOMATHYSCKM
AeTocora., Bkn
MAC appec ©00:21:CE:08:06:FB

YLAN Bwkn
ID ¢
MpuoputeT O

A B LAN

Puc. 7.72. Mento «Ilapamerpsr uarepdeiicoB»

e ITopT — BBHIOOP TTOpTA /1T HACTPOWK;

e CKOpPOCTBH — BBIOOP CKOPOCTH Iepeiatin JaHHbIX. K BeIOpano 3uHade-
Hue « ABTOMAaTHUYECKU», TO IIPOUCXO/IUT ABTOMATUIECKOE OIIPE/ICICHUE
ckopoctu nepegadn (Gyaer BuiOpaHo Jioboe u3 suadenuii 10/100/1000

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy



7.18 Hacrpoiiku npuGopa 69

Mb6ur/c). Ilpu srom 3HadveHne HyHKTa «ABTOCOIJ.» ABTOMATHYECKU
u3Mensiercs Ha «BKJI» ¥ CTAHOBUTCSI HEJOCTYITHBIM JIJIST PEIAKTHPOBA-
HUS.

e ABTOCOIJI. — BKJIIOUEHUE peKuMa «auto-negotiation» (aBrocoriacosa-
HUE), IIPU KOTOPOM IIPOUCXOJUT ABTOMATHIECKOE OLIPEIeJIeHIe CKOPOCTH
U peXKUMa COeJIMHeHnsl. B 3TOM ciiydae HyKHO BBIOPATDH XKEJAEMYI0 CKO-
poCTh coeHenus (Uiu BoIOpaTh « ABTOMATHYECKH >, €CJIU BO3MOKHA
sobag ckopoctb 10/100/1000 M6ur/c) u yecraHOBUTH 3HAYEHUE ILYHKTA
MeHIO «ABTOCOTII.» B cocrosinne «Bkii». Coequnenue OyaeT ycTaHOB-
JIEHO TOJIbKO B TOM CJIydae, €CJIi Ha IIPOTUBOIOJIOKHOM KOHIIE COE/IU-
HEHUS TaKXKe HUCIOJIB3YeTCsl aBTOCOIJIACOBAHUE, M KaK MUHUMYM OJIUH
[PEJIIOIUTAEMBII PEKUM COBIIAJIAECT.

e MAC aapec — MAC-aapec nmopra (A, B unmu LAN), nmapamerpbl KOTo-
pOro HACTPAMBAIOTCS ;

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

o ID — 12-6urnbiiit nnentuduxkarop VLAN, npencrasisier coboii 4nciio or
0 mo 4095;

e ITpuopurer — nosie, Koropoe ompejesser npuopurer Tpaduxa (CM.

tabur. [LT)).

ITpumenarue: 6 cayyae ucnoivdosarus SEP-modyaet ckopocmob
nepedauu dannolr 6ce2da yemanasausaemcs pashot 1 I'6/c.

7.18 Hacrpoiiku npubdopa

7.18.1 Hactpoiika aucniaes

R N:1000 LAT B:1000 LAT ©0:01

lucnneld v np.

*

Apkocte wHguk. W 14

Noaceetka [l 18
lUeethocts [l 2¢
s

3Byk knaBvu  Brkn

ST

LCD aBToBRKA  Boikn
ABTOBHKNWYeHMe Bukn

Puc. 7.73. Mento «/lucmieit u up.»

UTIpu maskarun na xnasumry — F1 (Basomckoit) B kavecrse MAC-azpeca nojcrasisercs 3a-
Bozickoit MAC-azpec npubopa, ykasanublii B MeHio «/HbpopMarms».
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ApkocTh UHAUK. — n3MEHEHHUE siDKOCTH CBETOUO/IOB.

ApkocTh — u3MeHeHne siPKOCTH IIOJICBETKHU SKPAHA.

IIBeTHOCTH — M3MEHEHUE IBETHOCTU M300PAKEHUSI.

KonTpacTHOCTD — U3MeHeHNe KOHTPACTHOCTH M300paryKeHMUsI.

3BYK KJIABUII — BKJIOYEHNE/BBIKJIIOUEHUE 3BYKA HAYKATHs KJIABUIIL.
LCD aBTOBBIKJI. — B IT0JI€ MOYKHO 33aBaTh CJEIYIONINE 3SHAYCHUS aB-
TOMATHYIECKOr0 BbIKJIIodenus mojcserku: Boiki, 20 ¢, 40 ¢, 60 c¢; aua
yBeJINYEHUsI BDEMEHU aBTOHOMHOI pabOThl BEIOEpUTE MUHUMAJIBHOE 3HA~

TeHHUE.
e ABTOBBIKJ/IIOYEHHE — B I10JI¢ MOXKHO 33J[aBaTh CJICILYIONINE 3HAYCHUS
aBTOMATHUYIECKOI'O BBIK/IIOYeHus npudbopa: Beiki, 1, 5, 10 MumHyT.

7.18.2 QOcHOBHBIE HACTPOUKU

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

OcHOBHHE HacTpoMKuW

Pycckui

flata 06-03-1974
Bpema ©00:20:03

English Pycckui

Puc. 7.74. Menio «OcHOBHBIE HACTPONKHI»

e 3pIK — cMmeHa s13pIKa WHTEpdAEiica.
e JTata — BBOJ WM BBIOOD TEKYIIEil JATHI.
e Bpemsi — BBO mu BBIOOP TEKYINErO BPEMEHM.

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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7.18.3 Wnadopmaiiusa

[ A:icod -

B:1000 — 03:00

MCU

SYS FPGA
GBE FPGA
BOOT

HW

S/N

MAC A
MAC B

WHpopmauun

1.0.18
0.1.7
0.2.10
0.0.1/Fd90d6
v.1,0/0000

8002
00:21:CE:08:00:11
00:21:CE:08:00:12

W,
V.
W,
V.

@ MeTpoTek

Puc. 7.75. Dxpan «udopmarus»

Ha skpane orTobpazkaroTcst HOMEpa BepCHil MPOrpaMMHOI0 0OeCIeveHmnsI,
cepuitabiii Homep, MAC-aapeca mopros npubopa.

7.18.4 Wudopmainus o SFP

0 n:100 -

By——— - 14:40

WMHpopMaumna o

MNponasoauTens
Mogens
Pexnm

SFP-mogyne {A)

FINISAR CORFP,
FCLF-8521-3
1000BASE-T

A B

Puc. 7.76. Dxpan «udopmarus o SFP-momynes

Ha sxpame orobpazkaercs nrdopMaInis 0 TPOU3BOTATEE, MOJIETN U TTOI-
JIep:KUBaeMOM pekuMe Tepenadn JaHabx SEFP-momysisi. Beibop mopra npous-

BO/IUTCA ITPU HazKAaTUU Ha KJIABUIIIN

F1 (mopr A) u
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7.18.5 AKKyMyJadaTop

N A:1000 - B:1000 — 03:01

AKKYMYnATop

80 °C

24590 mB

63 mA
2205/220% mAu
9216 c

Temnepartypa
HanpaAxeHue
Tok

EMKOCTE
Bpema =zapapa

Puc. 7.77. Dxpan «AKKyMyasaTOp»

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

7.18.6 Ilopt LAN

s A - B:r—— - 19:36
MNopT LAN
1%l Bukn
IP appec 10.0.2.3
Macka nogcetn 255,255,.255.0
linwa 192,168,222,100
DNS 192.168.222.100
Brin Brn

Puc. 7.78. Menio «ITopr LAN»

DHCP — upu Brjitouenun 31oii dpyukiun [P-anpec mopra n Mmacka mo-
ceru OyyT nipesocrasiensl Tecrepy cepsepom DHCP aBromaruaeckun.
e IP agpec — IP-axpec nopra LAN.

Macka nojiceTu — onpeienseT, Kakas Jactb [P-agpeca, ykazannoro B
[PEIbIIYINEeM [IyHKTe, OTHOCUTCS K aJIPecy CeTH, a Kakas — K aJpecy
y3ja B CEeTH.

HTnro3 — IP-azgpec nuiro3a, ykasauubiii B MeHO «[lapamerpsr cetns.

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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e DNS — IP-ajpec y3sima cetu, KOTOpPbIit cojep:kut 6a3y DNS, ykazaHHbIi
B MeHIo «[Tapamerpnr ceTms.

7.18.7 VYmupaBiieHUE ONIUIMU

Onnusivu siBJisitorest pyuknuu npubopa Bepkyr-ET, noctynHbie mpu J10-
[IOJTHUTEIbHOM 3aKa3e. [ akTuBaImy Onuii Ko, CreHePUPOBAHHDBIN 171
YKA3aHHOI'O CEPpUIHOI0 HOMEpA Ipubopa, HeoOXOINMO BBECTH HEIIOCPEICTBEH-
HO B pubope B MeHio «OIIuny» WK C UCIOJIb30BaAHINEM KOMAaH/IbI YIAJEHHOTO
ynpagjenus <ats» (cm. npunoskenue [B).

Tabmuma 7.7. Ommun

Ormus Ormucanue

Hunarnocruka cereit TCP/IP (Mmapmipyrusansi, JOCTYIIHOCTb
ETIP

y3nos, DNS).
ETWEB Tecruposanne HTTP-coenuuennii (rpedyer onnun ETIP).
ETJT Wzmepenne makeTHOrO JKATTEPA.
ETRC Vranéunoe yupassienne npudopom o nporokoisy TELNET u

qepe3 WWW-unrepdeiic.

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»
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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».
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*e BERcut-ET - HyperTerminal

Dafin [paeka Bua Bozoe Mepeaia Crpaska

(s~ 3 0Dy &

at
0K

Bpera oo 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-
YUl o 06HO08AEHUIO NPOZPAMMHO20 ObecneverHus Mo2ym
npusecmu npubop K cCOCMOAHUINO wacmuwHol Hepabomo-
cnocobHocmu, 80CCMAHOBAEHUE MOHCHO bydem mpou3ee-
cmu 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 Oo6HnHoBJenue Mukpoko 0B FPGA

1. YeranoBurs coegunenue ¢ KomubiorepoM mo USB (em. pasmen BII).
IIpoBepuTh coemHeHe KoMaH10i1 AT.

2. BBectn komany ATR.
Buibpars «system FPGA» uim «expansion FPGA».
B mento nporpammvbr HyperTerminal «Transfers = «Send File» B okme
«Filename» yxazarp nyrb K daity mukpokona FPGA (pacriupenue
.rpd) u B okhe «Protocol» Beibpars «Xmodems. Haxkars knonky «Sends.

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy
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Bpewms nepesanicn — 1 munyta st «system FPGA» wiu 4 Mmuny T 1151
«expansion FPGA». Eciu nzobpakenue Ha 5KpaHe BOCCTAHOBUIOCH —
[IPOIIECC TIEPE3AIUCH TIPOIIEST YCIIEITHO.

ITpumewanue: nocie obHosaeHus Mmukpokodos FPGA wuau npozpamm
MCU pexomendyemcs MOHKUM MYNBM CIMEPHCHEM HAHCAML KHONKY GNNA-
pamHoz0 copoca uepes omeepcmue Ha 60K080T NAHEAU NPUOOPL PAJOM C PA3T-
émom numanus 12 B.

8.1.2.2 O6nosJjyenue nporpammbl MCU

1. Veranosurs coemunenue ¢ Komibiorepom mo USB (em. pazgen BILTI).
IIpoBeputh coemmuenne Komammoit AT.

2. BBectn xomamnmy ATR.
Brioparns «MCU>».
B menio nporpammer HyperTerminal «Transfers = «Send Files B oxne
«Filename» ykazarb myTb K aitny nporpamvbr MCU (pacruupenue
.bin) u B okue «Protocol» BoiGparh «Xmodem». Bpems nepesanucu —
1 vuayTa. Ecim m3obparkenne Ha dKpame BOCCTAHOBHUIOCH — IIPOTIECC
IePEe3aINCh IIPOIIEST YCIEITHO.

ITpumewanue: ecin Bepcust nporpammbl MCU HecoBMecTHMA ¢ BEPCUSIMU
MukpokoioB system FPGA u expansion FPGA, nociie 3aBepinenus: 0GHOBJIe-
HUsl TPUOOD BBLIACT MPEJLYIPEXKICHIE U OXKUJIAEMYIO BEPCUIO IPOIPAMMHOIO
obecrnieyenns. B a3roM ciydae ciiellyeT M3MEHUTH TEKYIILYI0 BEPCUIO IIPOrPaMMBbI
Ha OXKHUIAEMYIO.

8.1.2.3 Oo6HoBJienue HaityIoBoOii CUCTEMBI

1. Veranosurs coemunenne ¢ Komibiorepom mo USB (em. pazgen BILTI).
IIpoBepuThb coemHene KoMaH 0t AT.

2. BBectn xomamnmy ATR.
Briopars «FS image».
B mento nporpammvbr HyperTerminal «Transfers = «Send File» B okme
«Filename» ykazarb nyTb K daiiay ¢ obnosaenuamu (umga daiiia mpes-
CTaBJIEHO B BUJIE «<WWW _ HOMED 8epcut») U B okHe «Protocol» BeGpaTh
«Xmodem». Bpems nepesarnucu cocraBiseT 0KoJIo b cekyH 1. Kcm m306-
pazKeHue Ha 9KpaHe BOCCTAHOBUJIOCH — IIPOIECC MEPE3AIMCH TPOIITET
YCIIEIITHO.

8.2 Vaanénnoe ynpanjenue yepe3 TELNET

TELNET (Telecommunication Network) — nporokos jjist gocryna K yia-
JIBHHOMY CETeBOMY yCTPOMCTBY. DTOT IIPOTOKOJI IIO3BOJIsIET 10Jib30BaTe t0 [TK
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B3aMMOJIEICTBOBATD C IPUOOPOM, HAXOMANIUMCH HA JPYTOM KOHIIE COEJIMHE-
. C HOMOIIBIO KOMAHI, IpeIcTaBaeHHbX B npustoxkennn [Bl BosmozkHo ocy-
IIECTBJIATh HACTPONKY TECTOB, IPOCMATPUBATH CYIIECTBYIOIINE HACTPONKU U
BBIIOJIHSITh TECTUPOBAHUE.

Vnanéunoe ynpasjenne depe3 TELNET apnsercsa onunefﬂ. s yapasite-
g BepkyT-ET mo nporokory TELNET meo6xoamMo mOAKIIOUNTEHCS K TIPH-
6opy 4epe3 nopr A(B) mwiu nopr LAN, B KOHCOJBHOM TepMUHAJIE BBECTH KO-
many «telnet IP-anpec mopras.

VMg mosib3oBaTesisa u naposib (o ymoadanuio) — admin.

8.3 VYpanénnoe ynpasJsenue yepes W W W-unrepdeiic

Vnanéumoe praBHeHI/IGE TO3BOJISIET TTPOCMATPUBATHL U COXpaHaTh Ha [IK
pe3yJIbTaThl ¥ HACTPONKH OCHOBHBIX TecTOB. [Ijisi mpocMoTpa pe3yabTaToB
HEOOXOIUMO HOJAKIIOYNThCa K npubopy depe3 nopt A(B) wiu LAN mopr u
B &JIPECHYIO CTPOKY Beb-Opaysepa BBectu IP-ajipec coorBeTcTBYIOIIEro IOPTA.

BERcut-ET
Metrotek Gigabit Ethernet Analyzer

REC2544 BERT itter

RFC2544 test report (download)

Started
Stoped

configuration

MAC
IP address
VLAN

P

uop

Frames
Throughput
Latency
Frame loss
Back-to-back

Results

Throuahput
Frame %
1024

Latency
Frame Rate,%
lo24  -----

Frame loss
Frame Rate,%

Back - to-back
Frame Time,s
1024

: 01-01-1670 00:02:27
 23-10-2071 14:41:04

: 00:21:CE:08:00:01 -> 00:21:CE:08:00:02
: 192.168.222.199 -> 192.168.222.164

: ToS 0000; precedence O
: 60000/50000

1 1024

: 25s; rate 100%

: disabled

: disabled

: disabled

Mb/s  Frm/s  Status
- Pending

Time,ms Status
rrrrr Pending

Loss,%

Status
Pending

Puc. 8.6. Pesynbrarer Tecros 1o meroguke RFC 2544

©2008. STC Metrotek, Matiotek

B 6a30ByI0 KOH(MUIYpAIIio He BXOAUT. JIOCTYIIHO K JOIOTHITEIHHOM 3aKa3€e OIIIIUN.
’B 6a30By10 KOH(MUI'YPAIIIO He BXOAUT. JIOCTYIIHO DI JOIOIHITETEHOM 3aKA3€ O,
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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
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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 IyCcTasl KOMAH/Ia, HCIOIb3YETCs Il IPOBEPKH COC/IITHEHNST
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 cpa3dy nociie «ats» (6e3 nmpobesa)
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
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 nomyaaresst
show rfc2544 header dst ip IP-azgpec momyaress

show rfc2544 header

vlan enabled

snadenue napamerpa VLAN (Bki/Bbikir)

show rfc2544 header

vlan id

snavenue uienrudukaropa VLAN

show rfc2544 header

vlan prior

3Ha4YeHne IpUopuTeTa TpaduKa

show rfc2544 header

precedence

3HAYUCHUC IIPpUOPUTETa KaJpa

show rfc2544 header

tos TUI 00CIIY?KUBAHUST ITAKCTA

show rfc2544 topology port tx

IOPT Iepeiavdn JaHHBIX

show rfc2544 topology port rx

IOPT IPHEMA JAHHBIX

show rfc2544 frames user enabled

3a/laH WX HE 3aJaH TOJIb30BATEIbCKUIT pasMep Kaapa

show rfc2544 frames user val

pasMep Kaapa, SR,HRHHLIﬁ IOJIb30BaTeJIeM

show rfc2544 frames 64

BBIOpaH Jin KaJip pasmepom 64 Gaiita
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KoMAHOBI Y,ZLAJIEHHOI‘O YIIPABJIEHU I

Tabiuna B.2. Komanapt yranéuanoro ynpasienus (TELNET) npodoaoicenue

show rfc2544 frames 128

BBIOpaH Jin KaJip pasmepom 128 Gaiir

show rfc2544 frames 256

BBIOpAH JII KaJp pasMepoM 256 Gaitt

show rfc2544 frames 512

BBIOpAH JI KaJp pasmMepoM 512 Gaitt

show rfc2544 frames 1024

BBIOpaH Ji KaJp pasmepoM 1024 Gaiir

show rfc2544 frames 1280

BBIOpaH Ji KaJp pasmepom 1280 Gaiir

show rfc2544 frames 1518

BBIOpaH Jin KaJip pasmepom 1518 Gaiir

show rfc2544 throughput duration

JJATEJIbHOCTD HpO6I>I JJId aHaJIn3a HpOHyCKHOﬁ CII0COOHO-
cT!n

show rfc2544 throughput enabled

OyjieT JIM BBINOJIHSITBCSI TECT OIPEJEJIeHNs TPOIIYCKHOIT
CITOCOOHOCTH

show rfc2544 throughput maxrate

BeJIMInHa Harpy3KU JIJ1d aHaJaIn3a HpOHyCKHOﬁ CII0COOHO-
cT!n

show rfc2544 latency enabled

Oy/IeT JIN BBIIOJIHATLCS AHAJIN3 3a/ICPYKKH PACIPOCTPAHe-
HHS KaJPOB

show rfc2544 latency count

KOJIMYECTBO 1IPO0 JIJIs aHAJII3a 3aJIePIKKI

show rfc2544 latency duration

JJATEJIbHOCTD HpO6I:I JJId aHaJIn3a 3aJIeP2KKU pacIipocTpa-
HEeHUA KaIPOB

show rfc2544 frameloss enabled

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

show rfc2544 frameloss duration

JUINTEJILHOCTD IIPOOLI J1JIsT aHAJIN3a YPOBHS IOTEPb KaIPOB

show rfc2544 backtoback enabled

6y,ZLeT JIN BBITIOJITHATHCA aHaJIN3 npe,ueanof/'I Harpys3kKu

show rfc2544 backtoback count

KOJIMYIECTBO IIPO0 JIsI AHAIN3a [IPEICILHON HAIPY3KH

show rfc2544 backtoback duration

JJATEJIbHOCTD HpO6I:I JJId aHaJIu3a Hpe,ILeJILHOﬁ Harpysku

show network a dhcp

BrJrouena i dbyuknug DHCP s nopra A

show network a ip

IP-aapec mopra A

show network a subnetmask

MacKa IOJICeTH JJIst IopTa A

show network b dhcp

BrisoueHa ju dyuknus DHCP s nopra B

show network b ip

IP-aznpec mopra B

show network b subnetmask

MackKa IOJICeTH JIJist IopTa B

show network gateway

IP-ajpec numosza

show network dns

IP-azpec y3ia ceTu, KOTOpbIit comep:kutT 6a3y nanuabx DNS

show gbe a speed

CKOPOCTDH IlepeJavu JJaHHbIX JJId IOpTa A

show gbe b speed

CKOPOCTB TI€pejiadn JIAHHBIX Jisi opTa B

configure

[IEPEXO, B PEXKUM KOH(PUIYPAIIIT

rfc2544 start

3aIyck TectoB 1o Merojuke RFC 2544

rfc2544 stop

ocTaHOB Beex TecToB 110 MeTojuke RFC 2544

rfc2544 show

pesyabrarsl TecToB 1o Metoguke RFC 2544

ping 3aIlyCK TECTa «IXO0-3aIPOC»
exit BBIXOJI M3 KOMAHJIHOI'O PEXKNMa
reboot epe3arpy3ka mpuoopa

help CITMCOK JIOCTYIIHBIX KOMAH]T

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy




85

Tabmmma B.3. Komanapr yaanénnoro ynpasienus (TELNET). Pexum kouduryparmn

Komanna

HeiicrBue

rfc2544 header src udp <int>

ycranoBka Homepa UDP-nopra ormnpasuress

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

ycranoBka MAC-aznpeca ornpaBuTesist

rfc2544 header src ip <i.ii.i>

YCTaHOBKa IP-a;Lpeca OTIIpaBUTEJIA

rfc2544 header dst udp <int>

ycranoBka HoMepa UDP-nopra nosygares

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

ycranoska MAC-apeca nosrygares

rfc2544 header dst ip <i.ii.i>

ycranoBka IP-agpeca mosyaaresis

rfc2544 header vlan enabled < off | on >

BKJIIOUeHNe / BbIK/0YeHne napaverpa VLAN

rfc2544 header vlan id <int>

ycraHoBKa 3HadeHus naenruduxkaropa VLAN

rfc2544 header vlan prior <int>

YCTAHOBKA 3HAYCHUS IpHOpUTETa TpaduKa

rfc2544 header precedence <int>

YCTaHOBKa 3HaY€HUsA IIPUOPUTETa Kalpa

rfc2544 header tos < 0000 | 1000 | 0100 | 0010 |
0001 >

YCTaHOBKa TUII&Q O6Cﬂy)KI/IBE],HI/I9[ maxKeTa

rfc2544 topology port tx < a | b >

YCTaHOBKa IOPTa Iepeiavn JaHHBIX

rfc2544 topology port rx < a | b >

YCTaHOBKA IOPTa IPHEMa JaHHBIX

rfc2544 frames user enabled < no | yes >

3alpeT/ paspelieHne I0Jb30BATeIbCKOI0 pa3Me-
pa KaJpa JIAaHHBIX

rfc2544 frames user val <int>

YCTaHOBKa IIPOU3BOJIBHOI'O pa3Mepa Ka/lpa

rfc2544 frames 64 < no | yes >

BLIOOD KaJipa pa3mepoMm 64 Gaitra

rfc2544 frames 128 < no | yes >

BLIOOD KaJipa pa3mepom 128 daift

rfc2544 frames 256 < no | yes >

BLIOOD KaJipa pa3mepoM 256 Oaifr

rfc2544 frames 512 < no | yes >

BLIOOD KaJipa pa3mepom 512 daifr

rfc2544 frames 1024 < no | yes >

BBIOOD KaJipa pasmepom 1024 Gaiita

rfc2544 frames 1280 < no | yes >

BBIOOD Kajipa pasmepom 1280 Gaiir

rfc2544 frames 1518 < no | yes >

BBIOOD KaJipa pasmepom 1518 Gaiir

rfc2544 throughput duration <int>

YCTaHOBKa JIJINTEJIBHOCTH HpOGBI JIJI aHaJIn3a
HpOHyCKHOﬂ CITIOCOOHOCTHI

rfc2544 throughput enabled < no | yes >

3alper,/paspelieHne BbIIIOJHEHNs] aHAIN3a PO~
IIyCKHOI CIOCOOHOCTH

rfc2544 throughput maxrate <int>

YCTAHOBKA BEJIMYUHBI HAIDY3KH JUIS AaHAJIN3a
MIPOITYCKHOI CIIOCOOHOCTH

rfc2544 latency enabled < no | yes >

3alper/paspelieHne BBIIOJHEHHs aHAJIN3a 3a-
JIEPXKKHU PACIIPOCTPAHEHUS

rfc2544 latency count <int>

YCTQHOBKa KOJIHMYECTBA IPOO Iyls aHaIn3a 3a-
JIEPKKHU PACIPOCTPAHEHUS

rfc2544 latency duration <int>

YCTaHOBKA JTUTEJIbBHOCTH IIPOOBI JIJIsI aHAII3a
3aJIePKKN PACIIPOCTPAHEHIS

rfc2544 frameloss enabled < no | yes >

3ar1peT/pa3pemeHMe BBIIIOJIHEHUST aHaJIN3a YPOB-
He IIOTEPh KaJIpOB

rfc2544 frameloss duration <int>

YCTAQHOBKA JIJIUTEJLHOCTH IPOOBI JJIf aHaJIn3a
YPOBHS IIOTE€Pb Ka/IpOB

rfc2544 backtoback enabled < no | yes >

3alpeT/pa3pelieHue BLIIOJHCHAS aHAIN3a IIPC-
JIeIHHON HAIPY3KU
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Tabiuua B.3. Komanapt yranéuanoro ynpasienus (TELNET) npodoaoicenue

rfc2544 backtoback count <int>

YCTQHOBKa KOJIMYECTBa IPO0 [ aHa/M3a IIpe-
JeJbHOI Harpy3Ku

rfc2544 backtoback duration <int>

YCTaHOBKA JTUTEJIbBHOCTH IPOOBI JIJISI aHAJII3a
TIpeJIeNIbHOI HAIPY3KI

network a dhep < off | on >

Bryovenne /Boikitouenne dbyukuuun DHCP mia
mopra A

network a ip <ii.ii>

ycranoska [P-ajpeca mopra A

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

YCTaHOBKa MACKU IIOJICETH JIJisi opTa A

network b dhep < off | on >

BKJtoueHne/Boiksodenne gyukipn DHCP s
nopra B

network b ip <iiii>

ycranoBka [P-ajpeca mopra B

network b subnetmask <i.iii>

YCTaHOBKa MACKH IOJICETH Jijisi opTa B

network gateway <ii.ii>

ycranoBka IP-agpeca mosa

network dns <i.i.ii>

ycranoBka [P-ajipeca cetn, KOTOPBIN COJMEPKUT
6a3y DNS

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

BBIGOP CKOPOCTH Tepeiati JAHHBIX JIJIs mopTa A

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

BBIOOD CKOPOCTH Il€peiaydn JAHHBIX JjIs IopTa B

exit

BBIXO/I M3 PEXKIMa KOH(PUTYpaIun

help

BBIBOJL CIINCKa JOCTYITHBIX 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.
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Tabmuna C.2.

Texuuveckue Bosmoknoctn Bepkyr-ET: npojoirkenie

BERT

Tect mo3BOJISIET ONpEEINTH OCHOBHOW OWTOBBIN MOKA3a-~
Tesib KadecTsa KaHasia — «bit error rate» (koaddunment
GUTOBBIX OIMIUOOK).

ITakeTHbBIl JKUTTED

HSMepeHI/Ie ITaKeTHOI'O JIZKUTTEPa, OTO6pa}KeHI/Ie pe3yJbTa-
TOB B BUJIE Ta6.)'II/ILL I/ICHO.)'[L3yeTCH JIJIl OITEHKU BO3MOZKHO-
CTU CETH IlepegaBaTb ‘IyBCTBHTeJ’[beIﬁ K 3aJiepzKKaM Tpa-

buK.

I‘eHepaunﬂ TEeCTOBOI'O IIOTOKa

BosmoknocTs 3a1aBaTh pasMep Kaipa, JINTCILHOCTD re-
Hepanuy ¥ BeJINIHHY HAIDY3KH.

VYaanéHHoe ynpaBiieHUe

YupasiieHrue IpuOOPOM B PezKIMe TePMUHAA, 110 IIPOTOKO-
gy TELNET, 1epes WWW-nurepdeiic. Bermonnenne e-
CTOB, HACTPOUKA IIaPAMETPOB, IIOJIyY€HHIE PE3YJILTaTOB U3-
MepeHuii.

CraTucTuka 1o IpUHUMaEeMOMY U II€pe/laBaeMOMYy Tpa(i)n-

Crarucruka
Ky Ha (pU3NIECKOM, KAHAJLHOM U CETEBOM YPOBHSIX.
Briiouenme BpaspblB  COCIMHCHHST MEXKJIY —CETEBBIMU
Tpausut yeTpoiicTBaMu, c60p CTATHCTHYECKUX JIAHHBIX O MPOXOJIsi-

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
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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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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

Bepxym-ET. Pyxoeodcmeo no akcnayamauuy



95

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.

CeTteBoii KOMMYTaATOPD
YeTpoiicTBO, UCIOIB3YEMOE JJIsl COEJIMHEHNsT HECKOJIBKNX Y3JI0B KOMIIbIO-
TepHOit cetn. [lepenaér mannble HEMOCPEICTBEHHO MOy IATEIIO.

CeTeBoii KOHIIEHTPATOP
YVCTpOiCTBO, UCIOIB3YEMOE [IJIsi 00 beIMHEHNsT HECKOJIBKIX Y3JI0B KOMITHIO-
TepHOU cern. Bee ycTpoiicTBa, MOJIKIIOUEHHBIE K TOPTAM KOHIIEHTPATOPA,
[OJIYYAI0T OJIHY U TY K€ HH(POPMAIHIO.

CereBoii ypoBeHb
Network layer. Ilpennaznaden ajisa onpeeenns MyTH Mepegadn TaHHbIX.
OrBedaer 3a TPAHCJSIUIO JOMMIECKUX apPEcOB U UMEH B (DU3NIECKUE,
oIIpejie/IeHre KPAaTJaillliinX MapIipyTOB, KOMMYTAIIUIO U MAapIIPY TU3AIHIO,
OTCJIC’KUBAHUE HEIOJIAJIOK B CETH.

TpaHcropTHBIT YPOBEHDb
Transport layer. ObecrieanBaer HaJIEKHYIO TPAHCIIOPTUPOBKY ITAKETOB MEK-~
Jy JBYMsI KOHEYHBIMU TOYKAMU ceTu. HecMoTpst Ha TO, YTO IIPOTOKOJIBI
HUZKHErO YPOBHSI IIPOBEPSIIOT IPABUJIBHOCTH BBIMOJHEHUs KaXKJI0i omepa-
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MU [IpU Ilepejade JAHHBIX, Ha3HAYeHUE TOI0 YPOBHA COCTOUT B JIOIOJI-
HUTEJIbHON IPOBEPKe MPAaBUILHOCTH llepeaBaeMbIX JaHHbBIX.

dusudyeckuii ypoBeHb
Physical layer. Ilpemnasnaten HEMOCPEICTBEHHO JIsI MIEPEIAYN MTOTOKA
maaabix. OCyIIecTBIISIET Mepeiady JIeKTPUIeCKUX WA ONTUICCKUX CHUT-
HAJIOB B KabeJjIb U UX [IPUEM U IIPeodbpa3oBaHue B OUTHI JIAHHBIX B COOTBET-
CTBUU C METOJAMHU KOJAMPOBAaHUsI IU(PPOBBIX CUTHAJIOB.

IITupokoBeraTeabHasi aJpecariusi
Dopma mepegadn JaHHBIX, TP KOTOPOIi MAKEThI JAHHBIX IIEPEIAI0TCI BCEM
CTaHIIASAM, KOTOPbIE HAXOIATCS B JIOKAJILHON CETH.
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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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