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1 HA3SHAYEHUE

Tecrep cerent «ATLAN)» npegnazHadeH i aHaJIA3a
paboTociocOOHOCTH 000PYIOBAHMSI I CETMEHTOB CETEH mepeaadn
JAaHHBIX, COBMECTHMBIX cO cTanaaptamu Ethernet.

[Tpubop pexkoMeHIyeTCss IPUMEHSTH TIPH CTPOUTEILCTBE, YCTAHOBKE,
AKCILTyaTalMd U PEMOHTE 000PYyT0BaHMS TIOJJOOHBIX CETEH, a TAaKKE TIPH
MOITOTOBKE CYIIECTBYIONINX CETEH JJIS 3aITyCKa yCIIyT 10 Tiepeaaye
ITOTOKOBOT'O BUICO HIIH JIPYTHX CEPBHCOB, MPEIBSBISIONINX
MTOBBIIIICHHBIE TPEOOBaHUS K CETEBOM MHPPACTPYKTYpE.

«ATLAN)» oOecrieunBaer:

e [Iposenenue tectoB 1o Mmeroanke RFC 2544 ¢ HemocpeacTBEeHHbIM
MOAKIIOUCHHEM K MEITHBIM WJIM ONTUYECKUM uHTepdeiicam ceTeit
Ethernet.

e [IpoBeaenue TectoB no Mmeroguke RFC 2544 no6wix apyrux
cUCTeMax CBs3U, ucnoiib3yromux cranaapt Ethernet mis
nojakioveHus kK odopynosanuto (xDSL, WiFi u np.)

e li3mepenue Bapuanuu (u3MeHeHus ) 3anepxku [P makeros (IP Delay
Variation, Jitter) na 6aze RFC 3393

e CraHgapTHbIE CPEJICTBA TECTUPOBAHUS CETH (ping)

e (Oo6nHapyxenue nedeKTOB MOHTaXKa pa3bEMOB Ha MEIHBIX KaOeIsax

e JleTexkTupoBaHUe OOPHIBOB U 3aMbIKaHHUI B MEJTHOM CETEBOM Kabele
e Opra"uzanuio ciayXKeOHOM roJ0COBON CBSI3H

o dopmupoBaHue OTYETOB MO Pe3yJIbTaTaM U3MEPECHHUS

2 YCOIOBUA OSKCIUIYATALIMUA

e Temmeparypa OKPYKaloIen Cpeibl 20+ +50°C
e OTHOCUTENbHAS BIAXKHOCTh BO3/TyXa 10 90 % mpu 30°C
e AtMocdepHOe 1aBiieHUE 86 + 106 xIla

3  TEXHMYECKHUE JAHHBIE

DnexkTponuTaHue Mpudopa OCYIECTBISETCS OT YEThIPEX

METaUIOTHAPUIHBIX aKKyMYJISITOPHBIX OaTapeil Thumna AA HanpsKeHueM

1.2 B u emkxocthio 2,3 AU. D10 obGecrieunBacT HEMPEPHIBHYIO PabOTy
npubopa 6e3 noa3apsaaKku B TeueHue 4 yacoB (IprUMedaHue: BpeMs



paboOThI MOKET 3aBUCETh OT CKOPOCTH MOAKIIOYEHUS, TUIIA
MCIIOJIb3YEMOT0 ONITHYECKOTO MOYJISI, YCTAHOBIIEHHOM SIPKOCTH DKpaHa
Y UCIOJIb3YEMbIX aKKyMYJISITOPOB). Bilok nuTanust, BXOASIINIA B
KOMILJIEKT, TO3BOJISIET BBIMOIHATH 3aps] aKKyMYyJISITOPOB U pabOTaTh OT
CETH NIEPEMEHHOI0 TOKa ¢ HanpsbkeHnem 220 B.

Pasmep dpeiima (6aiiT)

B COOTBETCTBHH CO CrielIUPHUKAIICH 64, 128, 256, 512, 1024, 1280,
RFC2544 1518
ITonmp30BaTeNbCKUiA

[Tognepxka VLAN Yposnu 1 u 2 (QinQ)
OOpsIB, 3aMBIKaHUE,

Tect kabens HECOTJIacOBaHUE,
(mnst meHOTO MHTEp(detica 8P8C) OTIpeJIeJICHUE PACCTOSIHUS J10
nedexra

Jns meqHOTO MHTEpdeiica, B

Onpez[eneHI/Ie JJINHBI Kabes peKIMe 1000 M6ut/c

Mennsiit (8P8C, RG45) 10 Mbit/s
100 Mbit/s

1000 Mbit/s

Onruueckuit SFP monynb
Hyrmuiekc ITOJIHBIN



4 COCTAB U3JEJIMA 1 KOMIUIEKT IIOCTABKHA

No  HammeHnoBanue Kon-Bo IIpumeuanue
1 TIpubop ATLAN 1
2 byok nutaHus 1
3 [Tatu-kopa BUTAs mapa Kart. 1

Se
TexHHuueckoe onrucaHue u
4  uMHCTpYKUMSA 1O 1
AKCILTyaTaluu
Komnakr-auck ¢
S  nmporpaMMHBIM 1
obecrieueHuEM
6 Cymka sl IepeHOCKH 1
7  Kabens ms cBszu ¢ [IK 1




5 KOHCTPYKUUA U ITPUHIIAIT PABOTEI ITPMBOPA

5.1 KoncTpykuus npudopa

[IprGop BBIMOJIHEH B METAJUIMYECKOM yIapOIIPOYHOM KOPITYCE M3
JIETKOTO CILIaBa.

Ha nuueBoii manenu npubdopa, n300paxeHHOW Ha pUCYHKE 5-1,
PACIIONIOKEHBI:

® UVHJUKATOPHI aBapUil U COCTOAHUN

e rpadHuUeCKUN KUIKOKPUCTAUIMUCCKUN TUCIIICH ¢ MTOJCBETKOM
® KHOIKA BKJIFOYEHHUS U BBIKIIOUCHUS Mpubdopa

e (yukuuonaneusie kHonku F1, F2, F3, F4

® HaBHUTAIlMOHHBIC KHOIIKHU: «BJICBOY, «BIPABOY, BBEPX», BHHU3Y,
«Ok», «Esc»

® KHOMKA OBICTPOTO MEPEX0/ia B PEKUM YIIPABICHUS U3MEPEHUEM
® KHOIKH JIJIsI OBICTPOTO TIEPEKITIOUCHHS 3aKIa 0K MeHI0 P+ u P-
® JIOIOJIHUTENIbHEIC KHONKU: M1, M2

® UHIUKATOP 3apsia aKKyMYJISITOPOB (KpAacHbIN), HHAUKATOP
BKJIFOYEHHOI'O MUTAaHUS MpUuOopa (3eIEHBIN)
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Pucynok 5-1. JIunieBas nmanens npudopa

Ha nanenu pazpéMoB mpudopa, n300paxeHHON Ha pUCYHKE 5-2,
pacmoioKeHbl (CJIeBa HAMpaBo) :

® pa3beM ONTUYECKOTro MoayJs crtanaapra SFP

® pa3beM s MOJKIIOYCHHS TOJIOBHOTO TenedoHa
® pa3beM IS OJKIIOYCHHUS MUKPOOHA

e pazbem 8P8C (RG-45) nns meanoro xabens

e pazbem USB

® pa3zbeM IS NOJKIIOYEHUS BHEIIHETO OJIOKA MUTAaHUS U 3apSIHOTO
yCTpOWCTBA
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Pucynok 5-2. [lanens pazpreMoB

e Ha HmwkHel TopiieBoii maHenu nprudopa pacroyioKeH
aKKyMYJISITOPHBIN OTCEK.

6 VYKA3AHUNA MEP BE3OITACHOCTH

Buumanwne! Onruueckue MOAYJIN ABJIAIOTCA
HCTOYHHUKOM HCBUIANMOTIO JIA3CPHOTO
H3JIYYCHUA. He HaHpaBHﬂﬁTe OIITHYCCKHUC
paB’I)éMBI U COCAUMHCHHUA B JIMIIO WJIK I'Jla3a.

7 TOAI'OTOBKA K PABOTE

[Tpu nonyuenuu npudopa pacnakyiire ero. [Iposeas BHEIIHUI 0CMOTD,
yOenuTech B OTCYTCTBUM MEXAHMUYECKHUX MTOBPEXKICHUI KopITyca U
3JIEMEHTOB, PACIOJIO0KEHHBIX Ha JULEeBOM nanenu. Eciau npubop
XPAaHWJICS IIPU NOBBIIIEHHON BIAKHOCTH WIM B YCIOBUSX HU3KUX
TEMIIEpPaTyp, NPOCYIINTE €ro B T€UEHUE 24 4 B HOPMAJIbHBIX YCIOBUSX.

JIiist mutanus mprOopa UCIONIB3YIOTCS YETHIPE METAITIOTHIPHTHBIX
akkymyJssitopa tuna AA. Tlpu moakmoueHny 0JI0Ka MUTaHUS PUOOP
MEPEXOAUT HA MUTAHUE OT 3TOT'O BHEIITHETO NCTOYHHUKA U
aBTOMAaTUYECKH, (€CJIM 3TO HEOOXOIMMO) 3aMMyCKaeT MPOIIECC 3apsia
BCTPOCHHBIX aKKyMYJIATOpOB. [locie 3aBepiiieHus ux 3apsiaa mpuoop
POAOJIKaeT padoTy OT BHEIIHETO UCTOYHHUKA.

[TockonbKy HOBBIE aKKYMYJISITOPHI 001a/1af0T OOIBIITNM
TEXHOJIOTUYECKUM pa3OopOCOM MmapaMeTpoB, JJIsl BRIPABHUBAHUS UX
XapaKTEPUCTUK U TOCTHKEHUSI MAaKCUMAJIbHON €MKOCTH PEKOMEH 1y EeTCS
nepes; HayaJioM dKCIUTyaTaluu npou3BecTy 6 - 10 MUKI0B MOITHOTO
3apsaa-paspsaa.

Bxrounte npubop. g 3Toro HaxxmuTe KHONKY Bkii/Beikia 1Ba paza:
NEPBBIN pa3 - KPATKOBPEMEHHO, a BTOPOM pa3 - HAXKMUTE U MOJEPKUTE
€€ B HA)KaTOM COCTOSIHMM HECKOJIBKO CEKYH/I.
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I[J'IH BBIKITFOYCHMU A an/I6opa HaXXMHUTC 3Ty KC KHOIIKY U IMOACPIKUTE
HECKOJIBKO CCKYHA B HAXKaTOM COCTOSAHHU.

O npaBWJIBHOM BKJIIOYEHUH ¥ HOPMAIBHOM HAIPSHKEHUU TUTAHUS
CBUJIETEJIHCTBYET IMOSBJICHNE HA IKpaHe 3aCTaBKH, COOOIIAIOIIEH O TUTIE
npubdopa ¥ BEpCUU BCTPOSHHOTO MPOrPaMMHOT0 00ECTICUCHHUS.

[Tocne BkitoueHus mpubopa Haxkmute KHONKy (OK) uinu nmogoxxaure
HECKOJIbKO CeKyHA. B pe3ynpTaTe Ha 3KpaHe JOJIKHO OTOOpPa3UThCS
IJIaBHOE MEHIO (PUCYHOK 7-1).

— |/|H,E1VIKaTOp nuTaHua
MHaukaTop CKOPOCTU NOAKIIOYEHUS

WHavkaTop gybnuposanus IP agpeca B nogceTn
WHaukaTop nsmepeHusi

MHaukaTop pexuma roriocoBov CBA3U

v h Tekyluee Bpemsi
[y 1G ur 12:00:05

Ping

Wwnend-moaynb
KOHpurypauus
MamATb KOHOUIypauun
N3mepeHune
Pe3ynbTaThl
co3paHne OTYETOB
CTaTucTurka

TecT kabena (RG45)
MHpopMmauma SFP
ronocoBas CBfA3b
HacTponka

CBA3b C MK

Pucynok 7-1. ['maBHOE M€HIO

BcTpoeHHoe yCcTpoCTBO KOHTPOJISI aKKyMYJISTOPOB OTKJIFOUAET MPUOOp
MIPY CHUYKEHUH HAINPSXKEHUS MUTAHUS HUKE 10Ty CTUMOTO.

KonTponupoBaTh ypoBeHb 3apsiga aKKyMYyJISITOPOB MOKHO 110
M300pakeHnI0 OaTapeiiku B IEBOM BEpXHEM yIiy dKpaHa. [Ipu
MOAKJIIOYCHUH OJI0Ka MUTAHUS TPUOODP MEPEXOIUT Ha TUTAHUE OT CETH.
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HAYAJIO PABOTBI

8.1 I'maBHOE MeHIO mpudopa

[Ipubop pacnomaraer HabopoM (YHKIMH, JOCTYIl K KOTOPBIM
OCYIIECTBIISIETCS Yepe3 rI1aBHOE MEHIO.

['maBHOE MEHIO TIpUOOpa COCTOMUT M3 CTPAHMI], Ka)XAas W3 KOTOPBIX
COJICPKUT HECKOJbKO IMyHKTOB. Ha sKkpaHe MyHKTBHI OTOOpa)karoTcs B
dbopme crimcka.

C mnomomplo KHOMOK «N» M «MN» MOKHO H3MEHATh TEKYIHIA
BBIOpAHHBIN TMYHKT TJIABHOTO MEHIO, KOTOPBIM BBIIEINSETCS WHBEpCUEH
TEKCTa.

Haxatuem kHonku «Ok» MOXHO BOWTH B BBIOpAHHBIM MYyHKT MEHIO, a
MOCJIEAYIOIIMM Ha)KaTueM KHONKHM «ESc» BEPHYTHCS B INIaBHOE MEHIO.

Y GOJIBIIMHCTBA IMTYHKTOB TJIABHOTO MEHIO CYIIECTBYET COOCTBEHHOE
MEHIO, OPraHW30BAHHOE B OJIHY MJIM HECKOJBKO CTpaHUIl (3aKIa70K).
Br100op Teky1eit cTpaHuIlbl OCYIIECTBIISIETCS C TTIOMOIIIBIO IMTyHKTa MEHIO
Crtpanuua, 1100 Mpu MOMOITH KHOMOK «P+y - cienyrolias cTaHuIa u
«P-» - mpeapiayilas CTpaHuIla.

Ha crpanuiiax MeHto B popMe crrcKka 0TOOpakaroTCs UMEHA U
3HAUYECHUS Pa3IMYHBIX MAPAMETPOB.

C mnomompio KHOMOK «\» M «MN» MOKHO H3MEHATh TEKYIH
BBIOpAHHBIN MapaMeTp, KOTOPBIM BbiensieTcss MHBepcueil Tekcra. C
MOMOIIBI0 (PYHKIIMOHATBHBIX KHOIOK, @ TAKXKE KHOMOK «&», «2» |
«Ok» MOXHO BBINOJHATH PA3UYHBIE JEHUCTBUA CO 3HAYEHUSIMU DTHUX
napameTpoB.

8.2 Crniucok ¢GyHKIIHMI TJIaBHOTO MEHIO

HNurepdeiic

Hacrpoiika mpubopa Ha B3auMOACHCTBHE C PU3HICCKUM H
KOMMYHHKAIIHOHHBIM YPOBHSMH CUCTEMBI IIepeAavr TaHHBIX

Ping

OTtnpaBka u mpuém 3x0 3ampocoB 1o npotokory ICMP (Internet Control
Message Protocol)

Hlnendp-monyan

[Touck u HacTpoiika nmpubopa-nmapTHEPa JJ1sl MPOBEJACHUS TECTUPOBAHUS
Kondurypanus

Hactpolika mapaMeTpoB TECTUPOBAHUS

IHamsaTh KOHUTrypanuii
11
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CoxpaHeHue 1 3arpy3ka HacTpoeK nHTepdeiica 1 mapamMeTpoB
TECTUPOBAHUSI.

HN3mepenne

3aHy0K N OCTaHOBKa PI3MCpCHPII>i, I/IH(i)OpMaIII/IH 0 XOJC€ BBLIITOJIHCHU
HU3MCPCHUA, KPATKHUC PE3YJIbTAThI TCCTUPOBAHUA.

Pe3yabTartsl
[IpocMOTp pe3yabTaTOB U3MEPECHUN.
Co3nanue 0T4€TOB

Co3manue TEKCTOBOrO OTUETA MO PE3yabTaTaM MPOBEAEHHOTO
U3MEPEHUS.

CraTucTuka

OToOpakeHre CTaTUCTUKHU TPUEMA MTAKETOB.

Tect kateasn (RG45)

[IpoBenenue TecToB Kabess sl MEIHOTO HTEepdeiica
Nudopmanus SFP

[Tonyuenue nHbOpPMAIIUU 00 YCTAHOBICHHOM ONTHYECKOM MO/TYJIC
I'oocoBas cBsI3b

Opranuzarys KaHaja roJ0COBOM CBSI3H MEXTy H3MEPUTEIbHBIMU
npudbopamu.

Hacrpoiika
Hacrpoiika Tekyiien 1aThbl, BPEMEHU U APYTUX (DYHKIIHIMA.
Ceass ¢ [IK

CBs13b C IEPCOHAIBHBIM KOMITBIOTEPOM JIJIs TIepeIadyu OTYETOB 110
pe3ynbTaTaM U3MEPEHHUs.

JlJis BXOZa B HEKOTOPBIE MMYHKTHI TJIABHOTO MEHIO HEOOXO0IUMO
3aBEPIIUTH TEKYIIEE U3IMEPEHHE.



9 HACTPOUMKA UHTEP®EMCA

[ 1G 12:00:05
nop

Tvn: mMeJHbln

Pexum: ABTO (MDI)
Autoneg: BKN

Speed: 1000Mbi t
Duplex: Full

Flow Control: BbIKN

F1.NopT F3.VLAN
F2.CeTb
t TeKyu.lee Ha3Ha4veHune

kHonok F1, F2, F3, F4

Pucynok 9-1. MeHto HacTpoliku JTuHEHOTO HHTEpdeiica

C mnomomplo KHOMOK «N» M «MN» MONKHO H3MEHATh TEKYIIHIA
BBLIOpAHHBIN ITYHKT, KOTOPOMY COOTBETCTBYET 3HAU€HHE HEKOTOPOTO
napameTpa. BHU3y 3KpaHa 0TOOpa)kaeTcsi CIHUCOK 3HAYECHHM, KOTOPHIE
MOXKET MPUHUMATh 3TOT MapaMeTp, WM BapUaHThl JEHCTBUI, KOTOPBIE
MOYHO COBEPILHTH C €r0 TEKYIIUM 3HAYEHUEM.

Hanpumep, Haxatne KHONKM F2 NEPEKIIOUHAT TEKYLIYIO CTPaHHILY
pexxrma uHTep(deiic Ha HACTPOUKU CETH.

B HeKOTOpBIX Cily4asX MOJHBIX CIIUCOK BO3MOKHBIX 3HAYEHHM OOJIbIe
yeThlp€Xx. Torna xkHomnka F4 ucnonb3yercs ais MpocMOTpa OCTaIbHBIX
3HAYEHUH, KOTOpbIe OYIyT OTOOpakaThbCsl TPyNIaMy MO TPU 3HAYEHUS
MIOCJIE€ KaXKJ0T0 HaXKaTus KHONKK F4.

Crpanuna

Br16op cTpaHuIIb:
F1-Hacrtpoiiku nopra
F2-Hactpoiiku cetn
F3-Hacrtpoiiku VLAN

Tun

Bri6op Tuna unTepdeiica:
F1-menqnsni nimm F2-ontrnueckuit

13
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Pexum

Br16op pexrma paboTbl BCTPOEHHOT'O KpOCCOBEpaA JJIsl METHOTO KaOess.
[To3BOMIsIET UCITOIB30BATH KAK «IIPSAMOW» TAK U «IIEPEKPECTHBIN THUIT
naT4Y-KopJa IS MOAKITIOYSHUS TPprOOopa K aKTUBHOMY CETEBOMY
000py10BaHUIO.

PCKOMCH}IyeTCH HCIIOJIB30BATH PCIKUM ABTO.

Autoneg

VYmpasienue GyHKIMEH aBTOpAcO3HABAHUS U aBTOOTPEICTICHUSI.
PexoMenayemoe HauanbHOE 3HaUeHUE: Bk

Speed

OrpannyeHue MakKCUMaJIbHONW CKOPOCTH COEAMHEHUs (MPU BKIFOUSHHOM
aBTOOPACIIO3HABAHUH ).

Duplex

Tekymuid pexxuM CBSI3H — OYTUIEKC BCET1a BKIIOYEH
Flow control

Fl1-Bxonsuue «Pause» ppeiiMbl HTHOPUPYIOTCS.

F2- Bxonsuue «Pause» ppeliMbl mpuHUMAIOTCS, IEpeIaTYMK Mpudopa
JIEJIaeT May3y B COOTBETCTBUU C IMOJTYUYEHHBIM 3aIIPOCOM.

Crpanuna Cetb

MAC aapec

[Tpubop sBasieTcst cranAapTHEIM ycTpoiicTBoM cetr Ethernet. s
3amannsg MAC anpeca uCnonib3yiTe (QyHKIIMOHATBLHBIE KHOTIKH.

IP anpec

st 3aganus [P anpeca npuGopa BOWIUTE B PEXKUM PEAAKTUPOBAHUS U
UCIIOJIb3yiTe HIU(PPOBYIO KIIABUATYPy U KHOIIKU Kypcopa. Bel Taxxke
MO>KET€ BBIOPATh aJIPEC U3 CIUCKA MMOCIEIHUX UCIOJIb30BAaHHBIX
aJlpecoB.

Macka nojaceru

[Ipu oOpatieHnu K y3j1aM, HaXOAIIMMCS BHE MOACETH npubopa Oyner
UCIIOJIb30BAThCS apec 1032 10 YMOoT4aHuio. Takke Macka moJceTu
UCIIOJIb3YETCsI TP CO3AAHUU IIMPOKOBEIATEILHOTO 3ampoca Jyis
oOHapyKeHHUsl Ipyrux npuOoOpoB.

Ilaro3

Pa3peienue nnu 3anpeiieHue oopaieHui yepes 1mulko3.

Anpec nuio3a

IP agpec nuiro3a mo yMoT4aHUIO Ha KOTOPBIA OyayT MEPEHANPABIATHCS
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BCE 3aMPOCHI K MPUOOpaM, HaXOIAITUMCS BHE MTOACETH TAHHOTO
npuodopa.

Crpanuna VLAN

VLAN lev
VYposenb nognepxku VLAN:
Boiki — 63 moaaep KKy BUPTYalbHBIX CETEH,

1 — VLAN c oguum Terom (ctangapt 8§02.1Q) npu 3TOM UCTIONB3YIOTCA
HacTpoiiku VLANI,

2 — VLAN c aBoitnbim TerupoanueM (QinQ) npu stom VLAN2
ABJIsIETCSL BHEIIHUM (pacnosioxken ommke kK MAC aapecy), a VLANI1
BHYTPEHHHUM.

VLAN1

WNnentudukarop Tuna VLAN1. Bo3mosknblie 3nauenus "8100", "88A8",
"9100", "9200", "9300". Bo3moxkHa Mo/IepKKa JOMOTHUTEIbHBIX
HECTaHJapTHBIX TUIIOB.

VLANTI priority

3HadeHue 3-X GUTOBOrO MOJIsl MPUOPUTETA B COOTBETCTBUH CO
crtanaaptom 802.1p.

VLANT1 id
Howmep BupTyanbHOM ceTu.

VLAN2

Unentudukarop tTuna VLANI1. Bo3mosxnbie 3nauenus "8100", "88A8",
"9100", "9200", "9300". Bo3moxkHa Moi/Iep>KKa JOMOTHUTEIbHBIX
HECTAH/IAPTHBIX TUIIOB.

VLAN?2 priority

3HayeHue 3-X OUTOBOIO MOJIs MPUOPUTETA B COOTBETCTBUU CO
crtangaptom 802.1p.

VLAN2 id
Homep BupTyanpHOU ceTn.

PING

Yrunura Ping siBnsieTcs cTaHIapTHBIM CPEICTBOM TECTUPOBAHUS CETEM.
Omna ocnoBana Ha nipotokoje ICMP (Internet Control Message Protocol)
[Tpubop cnocoben npunumarb u 00padateiBaTh [CMP 3anpocsr.

15
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JIns1 OTIIpaBKM 3apOCOB HACTPOWTE MapaMeTphbl YTUIIUTHI HA CTPAHULIE
«Kondurypanus», ycTaHOBUTE Kypcop Ha MyHKT MeHi0 «CTapT» u
HaxkmuTe KHONIKY «F1». Ha skpane aBTomMarnuuecku oToOpazurcs
cTpanuna «Pe3ynbprarby.

He 3a0bIBaiiTe, 4TO Ha CTAHUILY HACTPOUKH MOKHO TaK>K€ BEPHYTHCS C
MMOMOIIIBIO KHOMIKU «P+».

Pe3ynbTaThl paboThl OyAyT OTOOpaKAaThCSl B BUE TaOJIUIIBIL.

IIpumeuyanne: BcTpoeHHBIN B TPUOOP MUKPOKOHTPOIIIEP SBISETCS
HU3KOCKOPOCTHBIM YCTPOMCTBOM, MTOATOMY PE3yJIbTaThl U3MEPEHUS
BPEMEHU OTKJIMKA SIBJISFOTCSI OTHOCUTENILHBIMU U HE MOTYT SIBJISITHCS
MEpOi MPOU3BOAUTEIBHOCTU. ITO K€ OTHOCUTCSI U KO BpEMEHU
06padoTku mpubdopom Bxoasmux ICMP-3anpocos.

Jlns uamepenus 3anepxkek ucnonb3yure tect RFC-2544 «Latency»

IP agpec:

F1. — Jlna nmocumBosibHOTO BBOAA [P anpeca. Mcnonp3y€re KHONKH €
CHUMBOJIaMU (P Ha KiaBuatype npudopa. C mOMOIIBI0 KHOTIOK « € » U
«=2» MOXHO MepeMeNIaTh Kypcop K TeM mudpam, KOTopble Tpedyercs
U3MEHMUTb.

F4. — Brei6op IP angpeca u3 TekyIiero crmucka aapecon

Jlannble

Pa3smep Ooka maHHBIX, OTHpaBiIsieMbIX B makete [CMP

Timeout

Bpems oxxnnanusa oTBETa Ha OTHPABICHHBIN 3aPOC B MAJUTUCEKYH/IAX.

Vcnonp3yiiTe KHOIKHM « € » U «—=2>» JIJIs K3MEHEHHS TeKYIIEro paspsia u
kHonku F1 u F2 mist ero usmenenus.

HNurepBan
HuTepBait oTrpaBku 3anpoCcOB B MUJUIMCEKYHAAX.

Hcnonb3yiTe KHOMKH «€» U «—=2» JIJI1 CMEHBI TEKYIIETO pa3psijia 1
kHoniku F1 u F2 g ero usmenenus.

TTL
[Tapametrp ICMP mnakera Time To Live (Bpewms sxu3nn)
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UTEN®-MOIYJIb

Jlst mpoBenenust tectoB RFC-2544 tpebyercs na mpubopa ATLAN.
OnuH 13 npubOPOB SABIISIETCS MHULIMATOPOM M3MEPUTEIBLHOTO MpoIecca,
a BTOPOI OpPraHu3yeT «IUIeH}» - IpUEM H3MEPHUTEIIBHBIX MTAKETOB Ha
JATbHEM KOHIIE CETH WM Ha BBIXOJE CETEBOTO 000OpYAOBaHUS U
NepeHanpaBlIeHUe WX 00pPaTHO MHULMATOPY n3Mepenus. JIro0oit u3
npubopoB ATLAN MoxkeT paboTath Kak B peKMME MHUILIAATOPA
WU3MEPEHUS, TaK U B PEKUME TIIeH(-MOTyIIs.

[ Aneg 12:00:05

Mnouck moayneun
IP ajgpec:
192.168.0.100
cTaTyc HeM3BecCTeH

UMs wnend-moaynsa

MAC aapec:
HeT CBA3MU

F1l.KOHpUr-s
F2.Mouck

Pucynox 11-1. MeHro HacTpoiiku nureih-mMoays

MeHto pexxuma «uie(-MoIysib» COCTOUT U3 IBYX CTPAHHUIL:
KOH(UTYpalluK U PE3YJIHTATOB IMOUCKA IPUOOPOB.

Cy1iecTByeT HECKOJIBKO CIOCOO0B BbIOOpa mpubopa-napTHEpa 11
OpraHu3alyy TECTUPOBAHUS:

e 3anath [P-agpec mpubopa 1 MepeBECTH €T0 B PEXKUM «IIIICH(»
(«Loop»), ecinu oH eni€ He HAXOAUTCA B 3TOM peKUME (CM. IMYHKT
MeHI0 «CTatycy).

e Brmonnauts nouck npudopoB ATLAN B TekyIieit mojacetu
(mpubop UCIONB3yeT MACKY MOJICETH, CM. HACTPOMKHU UHTEpPeiica,
CeTh)

¢ BxII0YuTh WK BBIKIIIOYUTH PEXUM ILIeH(ha MOKHO JIOKAIHHO B
MmeHto «Hactpotikay rmaBHoro meHto mpudopa. [Tynkr «lnetidy.

17
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Onrcanue MyHKTOB MEHIO:

Crpanuna

Br160p cTpaHuIib:

F1-Kondurypanus, F2-Pe3ynsTars! moucka
IHouck moayJien

F1-Crapr, F2-Cton

IP agpec:

F1. - Ins nocumBoabHOro BBoAA IP anpeca. Mcnonb3y€Te KHOMKHU C
CHUMBOJIaMU IIU(P Ha KiIaBuaType npuoopa. C MoMoOIIbI0 KHOIIOK « €< » U
«=2» MOXHO MEPEeMEIIaTh Kypcop K TeM 1udpam, KOTopbie TpedyeTcs
W3MCHHUTD.

F4. — Bei6op IP agpeca u3 Texymiero crnmcka aapecoB
Craryc

F1-BKJIrouenue pexuma nuieid Ha ynanéHHOM npudope
F2-BbIKJIrouenue pexxnma muieid

F4-006HOBUTH

CrpaBa oToOpaxkaeTcs pexum nprudopa, MoTyYEHHBIN B pe3yIbTaTe
TIOCTIC/THEH CBS3H C yNaJIEHHBIM PUOOPOM

Nms nuieid-mony.is

Jlnst ynoOcTBa pacro3HaBaHusi MOJTyJIEH B mporiecce paboTsl Bel MmokeTe
MPUCBOUTH MPUOOPY CUMBOIBHOE UMsI, KOTOPOE OyIeT 0TOOpaKaThCs
IIPU YCHEITHOM YCTAaHOBJIEHUU CBSI3U. {1151 moJyyeHus TOMOTHUTEIBHON
uHpopMaIu 00 U3MEPEHUN STOTO UMEHU CMOTPHUTE OMHMCAHKE ITyHKTA
rJIaBHOro MeHro «Hactpoiikay.

MAC aapec

OtoOpaxaer MAC aapec ynanénnoro moayis, uiu MAC anpec uuo3a
M0 YMOJYAHHUIO, WM OIIHUOKY B ClTydae HeyJauu MPH MOMBITKE
CBSI3aTHCSA C YJAIEHHBIM IPUOOPOM.

CymiectByeT BO3MOKHOCTH 3a71aTh MAC azipec Bpy4HYIO.

IIpumeuyanne: B ciydae ycneurHoro onpeaenennss MAC anpeca u
NepeKIoYeHus ynanéHHoro npubdopa B pexum nuierda, ero IP u MAC
azipeca aBTOMaTUYECKU KOMUPYIOTCs B KoH(purypanuio tecta RFC-2544
(crpanuna «llotok»).



12 KOHOUI'YPALIUA

OTOT IIyHKT MEHIO ITO3BOJISIET BBITOJIHUTBE HACTPOUKY TecToB RFC-2544.
MeH10 HaCcTpOMKU KOH(PUTypalluy COCTOUT U3 6 CTpaHULL:

Oo6mue, [Totok, Throughput, B-to-B (Back-To-Back), Frame loss,
Latency.

st cMeHbI cTpaHul] Bbl MOKETE UCIOIBb30BATh MTYHKT MEHIO
«HacTtpoiika» (Bceraa pacrnoioxkeH MepBbiM) U (YHKIIMOHATBHBIC
KHOITKHU WJIA KHOIIKU «P+» 1 «P-».

OnucaHue NyHKTOB, PACIIONIOKEHHBIX Ha cTpanuile «O0mue».
JORIR7 00700081
Merabutsl B cekyHIy Uiy npoteHTsI (3a 100% npuHuUMaeTcst CKOpOCTh

nepeavyy, YCTaHOBJICHHAs! B MEHIO HaCTpOWKH uHTepderica, eciii He
yKa3aHO MHOE)

Pa3mep ¢peiima

B cootBerctBuu ¢ pekomenaanueit RFC-2544 unu yctaHOBIEHHbBIN
noJib3oBaTesieM. (3To pazMep dpeiima Gpuzndecku rnepeaaBaeMblil Mo
kabeto, 6e3 yuéra nmpeamOysl u SFD (Start of Frame Delimiter), Ho ¢
yuétoM CRC)

IHouab30B.

Pasmep ¢peiima 3aaHHbIN TT0JIB30BaTENIEM (UCTIOIB3YETCS TOJIBKO
COBMECTHO C TIPEABIAYIIAM ITyHKTOM )

Throughput

BxiroueHue 1 BBIKIIOUCHUE TECTa HpOHYCKHOI\/’I CIIOCOOHOCTH U3 CITMCKA
IMPOBOJAHUMEIX K TCCTOB.

B-to-B

BxiroueHne 1 BBIKIIOUEHHE TECTa U3 CIIUCKA MTPOBOAUMBIX K TECTOB.
Frame loss

BxiroueHre 1 BBIKIIFOYEHHUE TECTA U3 CIIUCKA MPOBOJAUMBIX K TECTOB.
Latency

BxiroueHre 1 BBIKIIFOYEHHUE TECTA U3 CITUCKA MPOBOJAUMBIX K TECTOB.
Hopma

BxiroueHue 1 BBIKIIOYCHUE KOHTPOJIA COOTBETCTBUS PE3YJIbTATOB
TECTOB 3aIaHHBIM HOpMaM.

19
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Onrcanue MyHKTOB, PACIIONOKEHHBIM Ha cTpaHule «I1oTok»
IP agpec:

aapec uend-momyns (mpudbopa ATLAN B pexxume nuieida). Ha atot
aznpec OyIeT OTIPABIATHCS MOTOK U3MEPUTENBHBIX MTAKETOB.

F1. — JInsa mocumBonsHOro BBOAA IP anpeca. Mcnonb3yére KHOMKH C
CHUMBOJIaMH (P Ha Ki1aBuarype nmprodopa. C MOMOIIbIO KHOTIOK « €» U
«=>» MOXHO TIepeMeniaTh Kypcop K TeM nudpam, KoTopbie TpedyeTcs
WU3MEHUTD.

F4. — Boi6op IP aapeca u3 Tekyliero crnucka aJipecos

Ecmu Bei nepeBoanm yaanéHuuerii mpubop B pexum muierda ¢
MTOMOIIBI0 MEHIO «IIIEH(-MOTYIB» 3TO MOJIE 3aMOTHICTCS
aBTOMAaTHUYECKHU.

TTL

[Tapametp Time To Live (Bpems xu3nn) B IP 3aronoske
U3MEPUTEIBLHOTO TTAKEeTa.

TTL/DS

[Tapametp Type Of Service (Tun cepuca) / Differentiated service B IP
3aroJIOBKE M3MEPHUTEITHHOTO MaKeTa.

Precedence
Hcnonw3yercs s yanodcra npu ycraHoBke outos TOS/DS
Source UDP

3agaeT HoMep BeIXogHOTO 1opTa B UDP 3aronoBke u3MepuTeIbHOIO
TaKerTa.

Dest UDP

3agaet HoMep BxoaHOTO nmopta B UDP 3arosioBke u3MepuTEILHOTO
MaKeTa.

MAC aapec:

Otobpaxxaer MAC anpec ynanéunoro moayJs, uiu MAC aapec mnuio3a
M0 YMOJIYAHUIO, WJIK OLIMOKY B Clly4ae HEYAaud MPHU MOMBITKE
CBSI3aThCsI C YJIaIEHHBIM MIPUOOPOM.

CymectByeT Bo3MOKHOCTh 3a1aTh MAC azipec Bpy4yHYIO.

Ecnu Bel nepeBoaniiu yaan€HHbIi npuOop B pexuM nuierda c
MOMOILBIO MEHIO «ILIEH(-MOAYIIbY 3TO MOJIE 3al0IHIETCS
ABTOMAaTHUYECKHU.

OnucaHue NyHKTOB, pacloioKeHHbIX Ha cTpaHule « Throughput»
Bpemst
JUTUTENbHOCTH OJJHOM MOMBITKU (B OYEPEHOM IlIare TECTUPOBAHUSA)

ToyHOCTHL



[Ipenen nmpekpaiieHus: TOUCKa TOYHOTO 3HAYCHUS MTPOITYCKHOM
cnocooHoctH (Throughput). T.e. kpurepuii OCTAaHOBKH TecTa.

IHoBTOpPBI

UucTo moBTOPOB (IOMBITOK MOATBEPKIAECHUS TEKYLIETO Pe3yJIbTaTa)
nepes CAeAyIOIUM IaroM.

HauaabHasn CKOPOCTH

HavanbHast cCKOpOCTh /171 TOMCKA 3HAYEHUS MPOIYCKHOM CTIOCOOHOCTH.
Hcnonb3yercst 7151 yCKOPEHUS MOTy4YeHus pe3yibrara (0COOEHHO B
CJIydae HU3KHUX 3HAUYCHUH N3MEpPSIEMON CKOPOCTH)

Hopma

3amaércs mobp30BaTENEeM ISl yI00CTBA KOHTPOJISI COOTBETCTBHUS
PE3yIbTATOB TE€CTA 33/IaHHBIM TPEOOBAHUSAM.

Omnucanue MyHKTOB, paclooKeHHbIX Ha cTpanuile «Back-to-Back»
HavanbHas JIMTEJIbHOCTD

dakTUYECKN HaYaJIbHASI ITTMHHA ITAYKW» U3 U3MEPUTENIbHBIX aKETOB.
KoHkpeTHoe uncno nakeToB (ppeiiMoB) B mayke OyAeT 3aBUCETh OT
pa3Mmepa MaKkeToB.

TouHoCTHL

[Ipenen mpekpallieHus moMcKa TOYHOTO 3HAYeHUs pe3yiibrara, [Ipenen
W3MEHEHUSI JTUTEIbHOCTU «TIAYyKW» MaKeToB. T.e. KpuTepuil OCTaHOBKHU
tecta. 3mepsiercs Bo ppeitmax.

IHoBTOpPBI

YucTo moBTOPOB (MOMBITOK MOATBEPXKICHHUS TEKYIIErO Pe3yabTaTa)
nepes CIeAYIOMUM I1aroM (o4epeIHbIM U3MEHEHUEM YHCTa TaKeTOB B
«TIauKe»).

Hopma

3amaércs moyb30BaTENEM TSl Y1I00CTBA KOHTPOJISI COOTBETCTBHUS
PE3yNbTATOB TE€CTA 3a/IaHHBIM TPEOOBAHUSM.

Ornucanue MyHKTOB, PACIlOIOKEHHBIX Ha cTpaHuile «Frame loss»
Bpemsi

JIMUTeNbHOCTh OTHOM MOMBITKY (B OY€PETHOM IIare TECTUPOBAHUS )
HauyajnbHas CKOpPOCTH

HavanpHas ckopocTh TecTUpoBaHus. 3aaa€étcs B npoueHTtax. 3a 100%
MPUHUMAETCS yCTaHOBJIEHHAS TEOPETUYECKasi CKOPOCTh COSAMHEHUS
(10, 100 uau 1000 M6wuT/cek.) B meHto « UHTEpdEiicy.

Hopma

21
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3anaércs nonb30BaTeNEeM ISl y100CTBA KOHTPOJISI COOTBETCTBHUS
pe3yJbTAaTOB T€CTA 3aJJaHHBIM TPEOOBAHUSM.

Onrcanne MyHKTOB, PACIlONIOKEHHBIX Ha cTpaHule «Latency»
Bpems

JITMTENhPHOCTH OJTHOW MOTBITKYA TECTHPOBAHUS HA OTIPEICIICHHON JITHHE
bpeiima.

IHoBTOpPBI

Hucro ycpeaHeHu pe3yibTara.

CkopocTthb

CKOpOCTh OTITpaBKH (PpeMOB, Ha KOTOPOH OYIET MPOU3BOIUTHCS
U3MEPEHUE 3a/ICPIKKHU.

N3 Thr-put

Hcnons30BaTh pe3yiabTaThl U3MEPEHUS TPOITYCKHON CITOCOOHOCTH 1St
MPOBEJICHUS TeCTa «3aEPIKKay.

Hopma

3amaéTcs mosb30BaTesieM Jijis yA00CTBa KOHTPOJISI COOTBETCTBUS
PE3yIbTATOB TE€CTA 3aJaHHBIM TPEOOBAHUSIM.

CTATYC TEKVYIIEI'O USMEPEHM A

Jiist OBICTPOrO BXO/1a B MEHIO CTaTyCca MOKHO HCIIOJIh30BaTh KHOIIKY
«Crapt/Crony. DTOT pekUM MpeaHa3HAYECH IS YIIPABICHUS
U3MEpPEHUSAMH U MOTy4YeHUsI HH(OPMAITUH O TEKYIIIEM U3MEPEHUHU U
X0J1€ TECTUPOBAHMUSI.

= 1G 7 12:00:05
12:00:00 00:00:05 <— Bpewms
Tput 3aBepuweH ha WhcbopmaLts o
B2B BblIMOJTHEHUe xoae
FLOS B ovyepeau E BbINOMHEHNS
TecToB
Lat B ouepenau
128 1689189 nosT 1 UHdbopmaLus o
TX 1689189 RX 1689189 Tekyliem Tecte
)
¢ eHIo
ynpasneHus
Fl.CtapT
F2.Cton

Pucynok 13-1. Mento craryca
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B BepxHeit yactu s3xpaHa 0TOOpaxaroTcs - BpeMsi Hayajia U3MEPEeHUS U
BpeMms, IIpouIeuee ¢ ero Hayala.

B cpeaneit uactu skpaHa 0ToOpa)kaeTcs X0/ BHITIOJIHEHUS
TecTupoBaHus. HampoTuB KpaTKoro Ha3BaHUS TECTa OTOOpaXKaeTcs
cTaTyc TecTa (B OYepeu, BBITIOJIHEHNE, 3aBEPIIeH, IIPEPBaH) U
pE3yNbTAT MPOBEPKU HA COOTBETCTBHE 33JaHHON HOPME (71a MJIU HET).

Jlanee otoOpakaetcst ”HpOpMaIUs O CTAJANH BBITOTHEHUS TEKYIIETO
TecTa (TeKyIas JinHa GppeiMa, YHCiIo MepeIaHHbIX U MOTYICHHBIX
dbperiMoB, HOMEp TTOBTOpA U Jp.)

B mmxuelt yacty HaXOIUTCS MEHIO.
Craprt/Cron
F1 - 3amyck usmepenus. F2 - ocraHOBKa U3MepeHus.

PE3VJIBTATDI

DTOT peXUM UCIIONb3YETCS I MPOCMOTpPa pPe3yJIbTaTOB, KaK TEKYIIErO
U3MEPEHUS.

Mento coctout u3 4eThipéx auctoB: Throughput, B-to-B, Frame loss,
Latency u Jitter. Ha cTpanuiax, oTo0pakaroTcsi pe3yJIbTaThl
TECTUPOBAHUS M MX COOTBETCTBHUE 3aJJaHHBIM KPUTCPHUSIM.
[TepexroueHne CTPaHUIT BBHITTOHSIETCS C IIOMOIIIBIO TyHKTA MEHIO, JTHO0
C IOMOIIBIO KHOIIOK P+ P-.

PesynbTaTel oToOpakaroTcs B Bue TaOuIlkl. [lepBoiil cTonber — qyimHa
dbpeiiMa, BTOpo#t pe3ybTaT B BRIOPAHHBIX €IMHUIIAX (CM. HACTOMKY
HU3MEPEHUs) U Pe3yiIbTaT MPOBEPKH Ha COOTBETCTBUE 3aJaHHON HOpME
(ecyi BKITIOUEH PEKUM KOHTPOJISI HOPMBI). BbI MOkeTe M3MEHUTh
HOPMY KakK J10, TaK U MOCJIe IPOBEJICHUS TeCTa, Pe3yJIbTaThl OyayT
aBTOMATHYECKH MTPOBEPEHBI CHOBA.

Ha crpanuiie pe3ynbratoB Tecta Frame loss (motepu nakeTon)
pacnoiiokeH nyHKT MeHIo «Illary. Mcnonb3ylTe 3TOT IyHKT IS
IIPOCMOTPA BCEX PE3YJIBTATOB U3MEPEHHS.
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= 1G 12:00:05

Throughput

CTaTycC 3aBeplueH <— Metio

Bpems 00:01:25

64 100.0 % na

128 100.0 % aa <«— PesynbTarsl

256 100.0 % na

512 100.0 % aa

1024 100.0 % aa

1280 100.0 % aa

1518 100.0 % aa

F1.Throughput F3.Frame loss

F2.B-to-B F4.Latency

Pucynok 16-1. MeHto pe3ysbTaToB

CO3JAHHME OTYETOB

JU1st co3ganust OT4E

IIYHKTa MEHIO.

Jlnst mepenaun coznanubix Qaitno Ha [1K ncmonp3yiiTe MyHKT TJIaBHOTO

Ta BBINIOJHUTE U3MepeHue. Beenure nms Qaitna B
KOTOpOM OyJeT coxpaH€H oT4€T. Co3gaiiTe OTYET C MOMOILBIO TIEPBOTO

MEHIO «CBA3b ¢ [TK)».

Brinonnsiite OYHUCTKY IIPH IMOJTHOM 3aITOJJHCHUU IMMaMATH 11 XPaHCHUSA

OTYCTOB.

[Tpu BO3HMKHOBEHHH OLTUOOK MOIBITANTECh COXPAHUTH, CO3/IaHHbBIE

paHee OTYETHI U BBIIIOJIHUTE MOJHYK OYUCTKY.

Huxe npuBenén npuMepHsiil Bua Qaitia oTuéra.



JOzadr of MSMepeHMHM

Cozgam: 14:35:45, 28
NpuBop ATLAN S/N
Ha=wano MSMepeHMA: B4, 28.04_Z011
OpoHYaHME MIMepeHMA: 1 ao: 28.04_2011
EpsmA maMepsHMA: 0 =ac., 4 smE., 41 cex.

KoHtMrypauMsa

D SHHmOMeHO

oore: 1000 MEmr/cewm.
Oynmesxc: DOMHHA

AETOHaCTROMEA
FOpaEsnmeHMe DOTOHOM
Fma nopuBopa: ID 00
HMAZ agpec: 00:50:
IP agpec: 192 _1&8.
HMA mnemd-momyna:
MAC ampec

1 ()=

iation) : BExnEpweHED
Control) : MraopupoEars pause-gpeims

TOS/D5: 0
UDE nopT Mo HMxa (destination) @ B
(source): 8

BpemAa MIMepsHMA: 0 =wac.
Hopma: 100.0 %

-2 100.0 %
128 100.0 %
2586 100.0 %
Elz2 100.0 %

1024 100.0 %
1280 100.0 %
1 &

518 100.0

(Back-To-Back)

BPEB{H HIMepDEeHHMAZ U =ac.

, 0 wmaE., 35 cem.
MTENLHOCTE M&Y¥YXM DaRSToOED I C2H.
CTORPAEMSHHEY 34 3TC0 DpEeMA, IOPMHMMESTCR

Haganzzas g

n

Hopma: 100.0 %

g4 2%97€190 gp. (2 cex. = 2876180 4p.)
128 1689189 4p. (2 cex. = 1E89189 4p.)

s 305797 gp. (2 cex. = 205737 &p.)
z1z 465524 gp. (2 cex. =  4€9924 3p.)
1024 239463 dp. (2 cex. = 239463 4p.)
1280 192307 dp. (2 cex. = 192307 ap.)
1518 162548 4p. (2 cex. =  1E2E4% ap.)

BpemAa MIMepsHMA: 0 =wac.
[P

. 0 mmE., BE cem.

£4 1zB -1 512

100.0 % 0.0 % 0.0 % 0.0 % 0.0 %
0.0 % 0.0 % 0.0 % 0.0 % 0.0 %

0.0 % 0.0 % 0.0 % 0.0 % 0.0 %

T0.0 % o0 % 0.0 % 0.0 % 1.0 %

e0.0 % o0 % 0.0 % 0.0 % 1.0 %

50.0 % 0.0 % 0.0 % 0.0 % 0.0 %

40.0 % 0.0 % 0.0 % 0.0 % 0.0 %

30.0 % 0.0 % 0.0 % 0.0 % 0.0 %

0.0 % o0 % 0.0 % 0.0 % 1.0 %



Hozorx 10.0 % 0.0 % 0.0 % 0.0 % 0.0 %
1024 il 1518
¢ 100.0 % 0.0 % ® 0.0 %
500 % 0.0 % % 0.0 %
20.0 % 0.0 % % 0.0 %
TO.0 % 0.0 % % 0.0 %
g0.0 % 0.0 % ® 0.0 %
0.0 % 0.0 % ® 0.0 %
40.0 % 0.0 % % 0.0 %
0.0 % 0.0 % % 0.0 %
Z0.0 % 0.0 % % 0.0 %
10.0 % 0.0 % ® 0.0 %
PeSynzTaTH TSCTE IPEMEHHM IZamDepEex (Latenc
Bpewma mamepsxmA: O =ac., 1 wmaE., 48 cem.
Demume pacueéza: Store and Forward {nmpoxozgexune ppeimal
Hopra 0.125 mmnmucewr. [ 125.0 MHxpocew. )
g4 4. Mxpoce®. [(cropocTe 100,
128 ) MIEpOOeE . cropooTe 100
25E 1a MIEpOOeE . cropooTe 100,
512 13 Mxpoce®. [(cropocTe 100
10z4 35 2 MHEpoceR. (cmopocTe 100.
1280 43. Mxpoce®. [(cropocTe 100,
1518 51. MuEpocer. (cxopocTe 10000
min = 4.57 TE MMRpOCEH.
min = 6.8 MMEQOCSE.
min = d MHXQOCSE .
min = max = 1%.008 mMumpocsm.
min = max = 35.304 mMMmpocsN.
min = max = 43.520 mMumpocsE.
min = max = 51.208 MMxpoCsSE.

_3:'5:['1':'1‘51";1 COpeeneHMAa EapHMalMM EpEeMeHM NpOHOXNEeHMA NawreTa

o7 mrefif-MoZynA

s

0 mMHMxpocsE.
MHMEQOCSH .
MMEROCOSH.
MMEROCOSH.
MMEROCOSH.
0 MMxpoceR.
008 mMumpocemn.

[EE = R
[ = = T I R N e}

Throughput: TecT
Back to back: mecr
Frame loss: TECT
Latency: TecT

16 CTATHUCTHUKA

B atom pexxnmMe oToOpaXkaeTcst HEKOTOpasi CTaTUCTHKA 0OHAPY>KEHHBIX
OIIMOOK M aBapUUHBIX COCTOSIHUH.

17 TECT KABEJIA

B npubop BcTpoen npuémonepenaruuk Gigabit Ethernet ¢ hynkuusmu
0 OTPEICIICHNI0 HEUCTIPABHOCTEH METHOTO KaOes.
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B coBpemennbix cetsix Ethernet B kauecTBe cpebl nepenayu
UCIIOJIb3YETCS MEJIHbIN Ka0elb ¢ YEThIPbMS BUTHIMU MapaMu
MPOBOJAHUKOB. /{7151 moaKitoueHus kadesns K 000py10BaHUIO

UCTIOJIB3YIOTCS pasbEMbl SPEC.

Ha ckopoctsax coenunenust 10 Mout/c u 100 MOuTt/c ncnons3yrorcs
TOJIBKO JIBE Maphl U3 YETHIPEX, IPUUEM IO OJTHOM U3 HUX JIaHHbIE
MepeIatoTCsl OT YCTPOUCTBA 1 K YCTPOMCTBY 2, a 11O BTOPOM — B
obpatHoM HanpasieHuu. B pexxume 1000 MOut/c ucnosib3yroTcs Bce
YyeThIpe Maphbl, Mepeava 1mno KaxJa0i U3 HUX OCYyIIEeCTBISETCS B 000UX
HaIpaBJICHUSIX.

Kaxxapiii npuéMornepeaTynk nMeeT HHTepQEiic MOAKITIOUCHUS K CpeJie
nepeaaun (MDI — Media Dependent Interface — unrepdeiic, 3apucsmuii
OT cpenibl). JIst MeTHOTO COSMHEHHS UCTIONIBb3YEeTCS

g depeHnrnanbHbIA TpUéMoTepeIaTInK, KOTOPBIA JOJKECH OBITH
MOJIKITIOYEH K CAHMMETPUYHOM mape MpoBo10B. BcTpoeHHbIE B iprbop
npuéMonepeaTInKe CIIOCOOHBI aBTOMATHYECKH KOPPEKTUPOBAThH
MOJIIPHOCTH TIPOBOJIOB B TIape.

[TonxmoueHne K NpuéMonepeaTyuKy MpoBOJIOB, OTHOCSIIIUXCS K
pPa3HBIM BUTHIM NapaM B KaOelie, SBISETCS HEIOMyCTUMBIM U MIPUBOJIAT
K MOTE€pPE BO3MOKHOCTH YCTAHOBUTH CBsI3b. [IprMep HenmpaBUIBLHOTO
coeiMHeHus n300paxkeH Ha pucyHke 17.1. KonTakTsl 3 1 6 — BBIBOJIbI
OJIHOTO MPUEMOTIEPEAATUNKA U JTOJKHBI OBITh TOJKIIOUEHBI K OJTHOM
rape mpoBOJIOB.

[Ipumep npaBUIILHOTO MOAKIIOYEHHUS U300paXkeH Ha pucyHke 17-2.
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BI_DD- 8
BI_DD+ 7

~N o

6

5  BI_DC-5
4

3

NN
©
|
o
>
INY

BI_DA+ 1

BUA CO CTOPOHbI
KOHTaKTOB

MDI3 (Mapa 4)

L OO

MDI2 (Mapa 3)

L OO

MDI1 (Mapa 2)

MDIQ (Mapa 1)

Pucynok 17-1. HenmpaBuibHOE NOJIKIIIOUEHHE.

KoHHekTOop
8P8C
(RG-45)

~ 0o

______________

- N w A OO O N o

= N

BUA CO CTOPOHbI
KOHTaKTOB

MDI3 (Mapa 4)

MDI1 (Mapa 2)
T OO

N MDI2 (Mapa 3)

MDIO (Mapa 1)

?OOO<><><><><

Pucynok 17-2. [IpaBuibHOE NOIKITIOYEHHE.

KOHTaKT 10BASE-T 100Base-TX 1000Base-T
1 TD+ TD+ BI DA+
2 TD- TD- BI DA-
3 RD+ RD+ BI DB+
4 BI DC+
5 BI DC-
6 RD- RD- BI DB-
7 BI DD+
8 BI DD-

Tabmuma 17-1. [TogknroueHre BXO0OB M BBIXOJOB MPUEMOIIEPEIATINKOB K pa3bEéMy.



B HacTOsIIIIMiT MOMEHT OCHOBHBIM CTaHIapTOM IOAKIIOUCHHS KaOems K
pazséMy 8P8C —sBisiercss TIA/EIA-568-B, koTOpblii 3aMEHUT
yctapesmmii TIA/EIA-568-A.

I[BET MPOBOJIa Ha TEPEKPECTHLIH NEePEeKPECTHBIN
KOHTAaKT IIEPBOM KOHIIE A 10 100 1000 Mo6wut/c
Mobwurt/c

1 Oeblii-OpaHkeBblil |  0/3e1E6HBINI 0/3enénpIit

2 OpaHsKeBbIN 3eJ1EHbIN 3EJIEHBIN

3 Oesblii-3e1éHbIN | O/0paHiKeBbIii | O/OpaHXeBBIN

4 CUHUU CUHUU O0/KOpHUYHEBBIN

5 OeJbIii-CUHUI 0/cunuii KOPHUYHEBBIN

6 3eJICHBIU OpaH KeBbIN OpaHKEBbIN

7 OeJbIii-KOpUYHEBbIN | 06/ KOPUYHEBBIN CUHUU

8 KOPUYHEBBIN KOPUYHEBBII 0/cunuit

Ta6muma 17-2. Tlepexpéctanie kadbemu (T568B).

Buaumanue! He 3a0niBaiite, uTo Bam xa0beirb MOKET OTIMYATHECS OT
cTangapTHOro. [1apbl — B3aMMHO 3aMEHSIEMBI.

Jlyist opraHmu3anuu CBSI3M HEOOXO0IUMO, YTOOBI BBIXOJ] MepeaTINKa ObLT
MOJIKJIFOYEH KO BXOy MPUEMHUKA i HA000poT. /{711 aTOTO
HCIIOIB3YIOTCSl TAaK Ha3bIBa€MbI€ NMEPEKPECTHBIE KaOEIH.

bonemumHcTBO yerpoiicTB Ethernet criocoOHBI mepekIr0YaThCS B PEKUM
MDIX — T.e. MEHATh MECTAMH BXOJI U BBIXOJl HA CBOEM Pa3bEME,
MOATOMY MOTYT KOPPEKTHO paboTaTh C OOBIYHBIM MPSIMBIM KalOeseM.

MHorue ycTporcTBa HCIOJIB3YIOT PEXUM aBTOMATHYECKOTO
onpenenennst Heooxoaumoro pesxknma (MDI wimm MDIX) mis
ycTaHOBIIeHHUs CBs3U (Auto-MDIX).
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TX+ 1
TX- 2
RX+ 3

RX-

o N O O

MDI

Pucynok 17-3. CneBa — 06a ycrpolictBa B pexkume MDI u coeiuHEeHbI IEpEeKPECTHBIM
kabeneM. CripaBa — COeIMHEHHE MPSIMBIM KabesieM, IpaBoe yCTpocTBO B pexkume MDIX.

1 TX+ TX+ 1
2 TX- TX- 2
3 RX+ RX+ 3

4

5
6 RX RX- 6
7 7
8 8

MDI MDI

RN

RX+

30 TX+

MDIX

JIns1 3amycka TecTa BOMOUTE B PEKUM U YCTAHOBUTE KypCOP Ha ITYHKT
«Tect». Haxxmute kHoniky «F1» - Crapt. BepHuTte Kypcop Ha MyHKT
MeHI0 «CTpaHuIla» ¥ UCTIONB3YHTE (DYHKIIMOHATBHBIC KHOTIKHU IS
MIPOCMOTpPA PE3YyJIbTATOB TECTA. T€CT MPOBOAUTCS JIJIS KAXKIOW Mapbl
mpoBojioB, ¢ uMmeHamu MDIO, MDI1, MDI2 u MDI3, B ckobkax
YKa3aHbl CTAaHJapTHBIE HOMEPA KOHTAKTOB HAa Pa3bEME BXOISIINE B
COOTBETCTBYIOLIYIO ApY.

[TpumepHBIH BUT OCHOBHOT'O SKpaHa ¢ Pe3yJIbTaTaMHi U3MEPCHHSI
n300paxeH Ha pucyHke 17-4.

=3 LDown 12:00:05
Pe3ynbTaTh
TecT

MDIO(1-2): wcnpaBeH
IJINHHA: HeT JMaHHbIX
MDI1(3-6): He cornacoBaH
Ha paccTosiHun: 0 ™
MDI2(4-5): pa3pbiB

Ha paccTosiHum: 0 ™
MDI3(7-8): wucnpaBeH
IJINHHA: HeT JAaHHbIX

F1l.Pe3ynbTaTbhl F3.WHMO
F2.0OMNOMHUT.

Pucynok 17-4.

W3mepeHue JUIMHBI cerMeHTa Kabels U JOMOJHUTENbHBIX apaMeTPOB
POU3BOAUTCS TOJBKO IIpH ckopocTH coeauHenus 1000 Mout/c u

yCIIEIIHOM ycTaHOBieHUH cBs3u. Ha pucynke mig map MDIO u MDI3 B




18

19

rpade JuiMHa He yKa3aHa 1o npudrHe otcyTcTBus cBsizu (LDown — Link
is down).

PesynbraTel TectupoBanuss MDI1 yka3piBalOT Ha HECOTJIACOBAHHE
MMIIE/IaHCa, K TOMY JK€ PACCTOSIHHUE JI0 MECTa PaccoriacoBaHus
HEBEJTUKO. ITO MOXKET OBITh CIEACTBUM MOJKIIOUECHUS K OTHOMY
npuéMonepeaaTIYMKy Kujil U3 pa3HbIX nap (pazHomapka).

Ha cxopoctsax 10 u 100 MOut/c ncnonb3yeTcsi CTaHAapTHBIM
pedaeKToOMeTpUUECKUI METO AJ1 ONIPENETICHUSI PACCTOSHUS 10 MECTa
NOBPEXKICHUS UM HECOTIaCOBaHUs UMIeAaHcoB. [[nHa kabens MoxeT
OBITH OIpEJIEIeHa, €CIIN OTKJIIOYUTh Kabellb OT 000pyA0BaHUS HA
nanbHeM KoHIle. s aktuBaruu 0osee Tounoro DSP-metona
OTIPEENICHHS] ITTMHHBI, HEOOXOUMO YCTaHOBUTH CBA3b B pexxume 1000
Mowurt/c

NHOOPMAILIUSA SFP

CuuTpiBanue MHGOPMAILIMK U3 BHYTPEHHEH SHEPrOHEe3aBUCUMON aMsITH
SFP monynst MpOMCXOIUT aBTOMAaTUYECKH MPU €0 TOAKIOUYEHUH.
OOparmaiiTech K HaM, eciii Bam HE00X0IMMO IPOYUTATH 3HAYEHUS
npyrux nozieit mamsatu SFP Mmoayns (ontuueckast MOITHOCTD | JIP).

['OJIOCOBA CBA3b

CymiecTByeT BO3MOKHOCTh OPTaHU3aIUK TOJIOCOBOM CBSI3U MEKITY
IByMs iprubopamMu. BkiitoueHne rojlocoBOi CBSI3W aBTOMATUYECKU
oTkiIo4aeT pexxum mueida. [Ipudop ucnonszyer npocteie UDP makeTst
Jutst mepenaun nHpopmanuu. bydepusarus curnana MUHUMAambHa,
MO3TOMY B CETSIX C OOJIBITUMU MOTEPSIMH MAKETOB WJIM BHOCAIIUMU
W3MEHEHUS B TIOPSIOK CIICIOBAaHMS TAKETOB BO3MOYKHBI EPEKThI U
WCKa)XCHHSI TOJIOCOBOTO CUTHAJIA.

HpI/I opraHu3anyn CBA3U UCIIOJB3YHOTCA TC KC HaCTpOﬁKH CCTU U
IMOPTOB, YTO U IIPpKU TCCTUPOBAHHU.

Onrcanue NyHKTOB MEHIO

IP anpec

Anpec npubopa ¢ KOTOpbIM OyJET YCTaHABIMUBATHCS CBS3b.
Curnan

3Hauenus — Beikaroueno, ToHanbpHbIN curdai 1000 I'n, curaan ot
mMukpodona. (PexkoMeH1yeM HCIoab30BaTh TOHATBHBIN CUTHAI JIJIS
IPOBEPKU TAPHUTYPHI).
YyBCTB MUK.
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HacTpolika 4yBCTBUTEILHOCTH MUKPO(POHA

I'pomkocTh
Hactpolika rpoMKOCTH CUTHaja B HAyIIHUKAX
MAC aapec

Pesynbratel onpeaenenus MAC aapeca npudopa ¢ KOTOpsIM OyAeT
yCTaHaBJIUBATHCS CBSA3b. 3/1€Ch OyIeT 0TOOpaKaThCs aJIpec MITI03a, CIU
pUOOp HAXOJAUTCS B IPYTON MOJICETH.

Jns ycraHnoBieHus cBsizu 3anaite [P agpec u BeiOepuTe TN CUTHANA —
TOH 1 MUkpogoH. [lo saTtomy anpecy Oyner HanpasieH 3anpoc. Eciu
yAIEHHBIN TprOOP ATOT 3aMpoC MPUHSII, TO onlepaTopy OyeT
OTIIPaBJIEH 3BYKOBOW CUTHAN (3BOHOK B BUJE KOPOTKHUX NEPUOIUUECKUX
ryakoB) u B noiie [P agpec 3Toro MeHto, HO yke Ha yJalEHHOM
npubope, OyaeT coXpaHEH aapec BhI3bIBaBILEro npudopa. Jis
YCTaHOBJIEHHUSI CBSI3U OIIEPATOP HA JAJbHEM KOHIIE 10JDKEH BOUTHU B
PEXKUM TOJI0COBOM CBSI3HM B TaKXe BBIOpATh THUI CUTHAJA.

20 TIPOBEJEHWE U3MEPEHMI

20.1 Ocuossl Ethernet

32

[TompiTaeMcst KpaTKO U3JIOKUTH OCHOBHBIE TIPUHITUIIBI PAOOTHI CETEH ¢
MaKeTHOM mepenayeit JaHHbIX. HeKoTopble MOMEHTHI OBLITH CO3HATEIIHHO

yIpoueHsl. JleranpHoe onucanue Bbl cMOKeTe HATH B CTaHAApTE
IEEE 802.3.

KaGers

YcerpoiicTBO, KOTOpOE COBMECTUMO co cTanaaptamu Ethernet umeer B
CBOEM COCTaBe OJIUH WK OoJiee mMpuEMOoNepeaaTunKkoB (transceiver),
coCTosIIIMI U3 nepenaruuka(transmitter, Tx) u npuémHuuka (receiver,
Rx).

[lepenaua qaHHBIX OCYIIECTBIISIETCS MO KaOEMbHOM JIMHUM (METHOM WIN
ONITUYECKOMN) B BUJIE TIOTOKA (T.€. MOCIIEA0BATENBHOM Nepeaun) OauT
(omuH OalT — eMHUIIA U3MEpeHUsI HOPMAIIUK paBHas 8-MU OUTaM).
Opnun OUT, B CBOIO OYEPE/Ib, - 5TO MUHUMAJIbHAS €IMHUIIA UHPOPMAIIUH.

BailTel nepenaroTcsi ¢ HEKOTOPOM CKOPOCTBI0. DTa CKOPOCTh OMPEIEISAET
TEOPETUYECKYIO CKOPOCTh CUCTEMBI NIepeaaun. Hanpumep, npu



ckopoctu coeauHenus 1000Mowut/c 1 GailT aHHBIX TIepeaacTcs 3a
Bpems T=8 HaHocekyH (1 HaHOCEKYH/Ia 3TO OJJHA MIJIJTHOHHAS YacTh
CEKYH/IbI).

Bpewms niepenauu ato60ro 6aitta GUKCHPOBAHO U OJMHAKOBO JIJISt BCEX
Oaiit. HerpepbiBHAs mepeava mociae10BaTeIbHOCTH 0allT 00pasyer
dpeiim (maker, kaap, frame).

[lepenaya maHHBIX BCET/1a OCYIIECTBISETCS B BUJIC MTaKeTa
(mocneioBaTeNbHOM Mepe/laun HECKOJIBKUX JAECATKOB 0ailT). Jlms
OIIpEJICJICHHs] Hayaja MaKeTa UCIO0JIb3yeTCs ClielnaibHas METKA B BUJIE
oco0oit mocnenoBatenbHOCTH 0alT (sfd — Start Of Frame Delimeter).
[IpuéMHMK UCTIONB3YET ATy METKY I CHHXPOHU3AIUU C TIepeaaTYMKOM
JUTSl IOCJIEIYIOIIETO TpuéMa OCTaIbHbIX OalT makera.

Cy1iecTByeT OrpaHUY€HUE HA MUHUMAJIBHYIO U MAKCUMAJIbHYIO JUIMHY
rakera. [TakeTel TakkKe HE MOTYT IEPENABATHCSA HEMTPEPBIBHO. T.¢€.
3aMpeIIeHO TAKXKE MEPENABATH CIEAYIOLIIMN MTAKET Cpa3y MOCIe
3aBeplIeHus nepeaauu Texkyuiero. Heo0xoaumo BeiiepKaTh TaK
Ha3bIBAEMbI MUHUMAaJIbHBIN MEXIIAKETHBIN MHTEPBA. MakcuMaIbHbIN
MEKIMAKETHBI MHTEPBAJl HE OTPAHUYECH, OH SKBUBAJICHTEH OTCYTCTBUIO
Iepelayn.
MexnakeTHbIi UHTEpBan
(Inter-Frame Gap - ifg)
MakeT (Pperim) Ne 1 MakeT (Pperim) Ne 2
( ] ( ]
(ifg | sfd [ data] crc | ifg | sfd | data] crc | ifg ]

|-
Ll

Bpewms

Pucynoxk 20-1. Ilepenaua ¢pperimos

JImMTensHOCTh MUHUMAIBHOTO MEXKITAKETHOTO MHTEepBaia paBHa 12*T
(cm. onpenenenue T BbIlIE) U S5KBUBAJIEHTHA BpEMEHU niepeaadn 12
0OalT JaHHBIX.

[Tomumo npu3Haka Havyana (peiiMa u 06J10Ka JaHHBIX (hpeiima

nepenaéres TakKe CIeNUaIbHbIN KO KOHTPOJIS ETOCTHOCTH JaHHBIX —
CRC (Cyclic Redundancy Check).

Ecnu cxemaTuuecku oTo0pa3uTh nepeiady TaHHbIX, TO MOTYYUTCS
KapTUHKA, n300paxkeHHas Ha puc. CHavana nepegadu He ObLI0, TOTOM
ObL1 mepenan naket Nel, 00s13aTebHBIN MEKITAKETHBIA UHTEPBA,
noToM naket No2, onsiTb UHTEPBAJI U T.1.

Mo>kHO n300pa3uTh 3TO OOJIee AETATBHO CM. puc. 20-2
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MNakeT (Ppenm)

( )
((ifg11 | ifg12 [ st/ datat | data2 | data3 [l ] ifg1 | ifg2 | ifg3 ]

M 0 7 0 I 7 I 11 °1

¢ g BpeMsi, 3a koTopoe nepenaetcs 1
6afiT AaHHbIX NakeTa

Pucynoxk 20-2. I[lepenaua ¢ppeiiMOB U TaKTOBBIN CHTHAI.

[Tpumeuanue: Sfd u Cre Takke npencTaBisiOT co00i
MOCJIEIOBATENbHOCTH OaMT.

3a KaXIbIi IEPHOJI TAKTOBOTO CUTHAJIA Tiepeaéres 1 6allT JaHHBIX WIN
1 cuMBOJI MEXITAKETHOTO MHTEPBaJIa.

4 )
Tx1 << Rx3

[ Rx1 >> Tx3

L [Txin} [TXERX} [TxéRx] [TxéRx] )

% o ? o
(RN (BED

A B

- J - J

Pucynoxk 20-3.

Baxxubim aneMenTom 6ombimuHCTBA ceTeit Ethernet siBistrorest
KoMMyTaTophI (switch) u MapmipyTtuzaropsl (router). Ha pucynke — «K».
CoOCTBEHHO, UMEHHO OHH U TO3BOJIAIOT OOBEAUHATH B €AMHYIO CETh



OT/ICJIbHBIEC CETEeBbIE YcTporcTBa («A» 1 «By). Kak mpaBuio, y HuUx
HECKOJIbKO mpuémonepeaaTunkoB (moptos). Ha pucynke 20.3 y
KOMMyTaTopa 4 nopra.

JIr000i1 makeT, KOTOPBIM YCTPOUCTBO A OyJeT nepenaBarh ycTpoicTtBy b
npoaenaer cnenyromuid nyth: A Tx >>KI1 Rx>>K3 Tx>>B Rx.

[TpousBoANTENLHOCTH (TIPOIMTYCKHAS CIIOCOOHOCTH) TaKO# ceT OyaeT
ONPENEATHCS MAKCUMAJIbHOW CKOPOCTBIO IIepe/laun aKeTOB
YCTPOUCTBOM «A», CIIOCOOHOCTHIO IPHUHUMATD ITAKETHI HA ATOM
CKOPOCTH YCTPOUCTBOM «B» 1 crtocoOHOCThIO ycTpoicTBa «K)»
NPUHUMATh NakeTsl Ha NopT Nel u nepecbuiaTh ux yepes3 nopt Ne3.

Ecnu npeanonoxursb, 4To yCcTpoicTBa «A» U «B» crnocoOHBI
nepeaaBaTh U IPUHUMATh MTAKEThl HA MAKCUMAIbHOM TEOPETHUECKON
CKOPOCTHU (C MUHUMAJIBHBIM JTOITYCTUMBIM MEXIAKETHBIM UHTEPBAJIOM),
a TaK)Ke ¢ APYTMMH NPOU3BOJIBHBIMU MEKITAKETHBIMU HHTEPBAJIIAMH, TO
MOYHO IPOU3BECTH TECTUPOBAHNE HEU3BECTHOU NPOU3BOAUTEIILHOCTH
ycrpoiicta K.

Merononorust tectupoBanusi RFC-2544 u npubopst ATLAN
pa3paboTaHbl CIEIUANTBHO JUIsl BBIMOJIHEHUS TOI00HBIX 3a/1a4.

Jl1s TOTO, YTOOBI YyCTPOMCTBA, TOIKIIOUECHHBIC K OJTHOM CETH, MOTJIH
pa3nuuaTh APYT APYTa, HCIONB3YIOTCS ceTeBbie anpeca. [Ipu nepenaue
MakKeTa, B €ro 3aroJIoBKe MEPealoTCs aApec OTIPABUTENS U aJIpec
nosryuatens — Tak HazeiBaeMble MAC anpeca (MAC — Media Access
Control). Onu 10KHBI OBITh YHUKAJIBHBIMU JIJTS KOKJIOTO YCTPOMCTBA
Ethernet.

BonbpmmHCcTBO 33124 TpeOYIOT JBYXCTOPOHHEH CBSI3U CETEBBIX
YCTPOUCTB. B COBpEMEHHBIX CETsX Iepeaaya OCYILECTBISIETCS
OJTHOBPEMEHHO OT IlepefaTurka | K IpuEMHUKY 2 U OT IEpPEAATUHKA 2 K
npuéMHHKY 1. Takoil METO Ha3bIBAE€TCS MOJHBIM TyTUIEKCOM.

[ToaTOMy AJis TeCTUpPOBaHUS UCTIONB3YyeTCs fiBa pudopa. [Ipubdop «A»
TeHEPUPYET TECTOBBIN MOTOK MaKeTOB, MpuOOp «B» ero mpuHumaer, u
oTnpasisieT o0paTHO npubopy «A». Takum obpazom, mpudop «A»
MOKET CPaBHUBATh YKCJIO MMAKETOB OTIIPABICHHBIX IO CETU U
BEPHYBIIIMXCS 00PATHO, a TAKKE U3MEPATh BpeMsl Iy TEIIECTBUS TAKETOB
0 CETH.

Metoauvka onpeaeaeHus: MPOU3BOJUTEILHOCTH CETH OCHOBAHA HA
MONBITKAX MepeaTh M0 Hel TOT WIIM HHOM MOTOK JaHHBIX. OOBIYHO
TECTUPOBAHUE HAYMHAETCA C IOMBITKHU NEpeIaTh MAKCUMaJIbHBIN
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(TeopeTHUecKuil) MOTOK MAaKeTOB. B ciydae, eciy nmakeThl TEPSIIOTCA,
IIOTOK CHHYKAETCsI B IOJIOBUHY U BBINIOJIHAETCS CIEAYIOIIAs MTONBITKA.

20.2 IToaroToBka K MPOBEACHUIO U3MEPECHUN

36

[IpoBeppTe MPaBUIBHOCTh YCTAHOBKU TEKYILIEH 1aThl U BPEMEHU B
IyHKTE MeHIo «Hactpoiikay.

Boiinute B myHkT MeHto «IHTepdeiic» u HacTpoiiTe mpubop Ha Bamry
cucreMy rnepenauu (Beioepurte Tin uaTepderica, ycranoputre SFP
MOAYJIb, CKOPOCTb COEJIUHEHHS).

Ipumevanue: 11t pabOTHI C HEKOTOPHIMU MOJICTISIMH KOMMYTaTOPOB C
Makc. ckopocTbio 100 MOut/c Tpedyercss OTKIIOUEHUS PeKUMa
aBTOMaTU4YeCKoM HacTpoiku (Autonegotiation).

[Ipeiinute Ha ctpanuily «Cetb». 3anaite [P agpec u macky nojceru.
[Tpu HeoOxoaumocTu 3anante [P anpec nutto3a.

[ToBTOpUTE TIpEABIAYIIINE IIIATU U HACTPOUTE BTOPOU MPUOOP, KOTOPHIHA
OyJeT UCTIONIB30BaThCS B peKuMe Tuietida.

[ToaxntounTe mpuOOpbI K 000PYI0BAHUIO.

Boiinere B myHKT MeHto «l1Inefid-momynny

BrimostHUTE TOMCK TPUOOPOB B TIOJICETH U 3a/IalTE aJpec BTOPOTO
npubopa. [lepeBenure ero B pexxum muieida, ycTaHOBUB Kypcop Ha
nyHKT MeHto CtaTyc 1 HaxaB KHotiKy F1. Y6enurecs, 4to ycnemHo
onpenenén MAC aapec u nieid BKITIOYEH.

[lepetinure B myHKT MeHIO «KoHurypamus.

Hactpoiite ob1re napamMeTpbl TECTHPOBaHUS Ha cTpaHuIle « O0mumey
(BxITrOUMTE HEOOX0MMMBIE Bam TecThr).

Hacrpoiite napameTpbl HOTOKa U3MEPUTENbHBIX PpeiiMoB — nopTel UDP
Y TI0JIs1 IPUOPUTETOB Ha cTpanuiie «[1oTok».

3anaiite [P agpec npubopa-naptaépa (mernd-momyns), ecnu noiue «IP
azipec» He ObUIO 3aII0JTHEHO aBTOMATUYECKU IIPU BKJIFOUEHUH HIIeH]-
MOJTYJIS.

VY6enurech uto, coorBeTcTBYrommiit MAC anpec onpenenén. (Ecou
BTOPOI1 MpuOOp HE HAXOIUTCS B TOH K€ TIOJICETH, YTO U MIEPBBI MPUOOP
B nojie MAC azapeca OyaeT otoOpaxeH ajpec MUIt03a M0 YMOJIYAHHUIO)

He 3a0yapTe npoBepuTh MpaBa HA UCIIOIH30BAHNE COOTBETCTBYIOIIMX
MOPTOB KOMMYTaTOPOB, MapIIPyTHU3aTOPOB U CEpBEPOB B Baiiieii ceTu.

Hactpoiite mapameTpsl OTIENbHBIX TECTOB. OT 3HAYEHUN TapaMeTPOB



«HaYaJIbHAaA CKOPOCTb» N «TOYHOCTB>» 3aBHUCUT BPEMA IIPOBCIACHUA
TCCTUPOBAHUA.

[Iepennure B myHKT MeHIO «/3MepeHue» U 3aIyCTUTE U3MEPEHUE.

Hcnonb3ylite myHKT MEHIO «Pe3yapTatsDy 11 IPOCMOTPA PE3yJIbTaTOB
VU3MEpEHUS.

Hcnonp3yiite myHKT MeHIO «Co31anue oT4E€TOBY JJIsl Iepeiaun
pesynbTaToB u3mepenus Ha [1K mis nanpHeime o6padoTKy.

IIponycknas cnocodHocTh (Throughput)

MakcumalibHasi CKOpOCTh 00paboTKH PpeiiMOB, IIPU KOTOPOIl HU OJJUH
u3 (pperiMoB, neperaBaeMbIX YCTPOICTBY, HE TEPSAETCS MO MPUUUHE
neperpy3KH.

CRRCINC ] 3 feseaii] 20
........................ TECTMPOBaHNA

[Iporiecc uamepeHus: COCTOUT U3 MOMNBITOK (trial). JImuTenbHOCTh
KaXKJI0M MOMBITKY 3a1aéTcs nmosieM «BpeMs» B MeHI0 KOHpUTypanuu
Tecta. B TeueHue ykazaHHOTro BpeMeHH NpuOOp OTHPABIISIET MAKETHI
(UKCHUPOBAHHOM JJIMHBI M CUUTACT YHCIIO OTIPABICHHBIX U
MOJIYYCHHBIX 0OOpPaTHO MAaKEeTOB (YUCIIO OTIPABIICHHBIX ITAKETOB OyaeT
3aBHCETh OT pa3Mepa MakeTa U HHTepBaJia BpEMEHU MEXIY UX
OTIpaBKoi ). I3MeHss MeXIIaKeTHBIN HHTEpBaN (MHTEPBAI OTIIPABKH )
MOHO U3MEHSTh ITOTOK TMAaKETOB (CKOPOCTh Mepeaaun TaHHbIx). 3a 100
% - HBII TTOTOK MPUHUMAETCS OTIPaBKAa ¢ MUHUMAJIbHBIM MEKITAKETHBIM
UHTEPBAJIOM.

M3mepeHre HaunHAEeTCs C OTIPABKH MOTOKA CO CKOPOCTHIO Mepeaadn
JAHHBIX 3a/laHHOM apameTpoM «Hau. ckopocTby.

Ecnu peructpupyercs morepst XoTsi ObI OTHOTO MMaKeTa, UHTEPBAJ
OTHPABKH MAKETOB YMEHbIIAETCS (32 CUET YBEIUYEHUS MEXKIIAKETHOTO
MHTEpBAJIa) U TECT MTOBTOPSIETCA.

Ecnu notepu makeToB HE perUCTPUPYETCS, TO MOMbBITKA TOBTOPSIETCS C
TEKYIIIUM UHTEPBAJIOM yKazaHHoe B apamerpe «lloBTopsD» 4ucio pas.
B cnyuae ycniexa, muHTEpBal yMEHbIIAETCS, (CKOPOCTh NEpeiaun
YBEJIMYMBACTCS) U BBITIOJIHACTCS OUepeIHAs TOMBITKA.

ITonbITKH BBIMOJHSIOTCS CHOBA U CHOBA, Cy’Kas JHUaIla3oH IMOHCKaA.

Kaxcz[aﬂ ycrcuiHasd IOIIbITKa TOBOPHUT, UYTO UTOTOBOC 3HAYCHHC HC
MCHBIIC TCKYIICTO, d HCYCIICIIHAA — YTO HC OoblIIE.

Ha kaxnom mare uHTEpBaI MEKy MUHIMYMOM M MaKCUMYMOM
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ACJIINTCA IIOIIO0JIaM M BBITOJHACTCA O4YCPCAHAA ITOIIbITKA.

Korna ouepenHoe yMEHBIICHUE UM YBEIIMYEHUE CKOPOCTH ITOTOKA
CTaHET MEHbIIIE MapaMeTpa «TOYHOCThY», TEKYIllee 3HaUYeHue U OyIeT
ABJISATHCS PE3YJIBTATOM U3MEPEHMUS.

BuuMmanue: npouTuTe npuMedanus B KOHIle naparpada.

Ioapsia (Back-to-Back)
MakcuMainbHOe Yuciao GppeiiMoB, iepeJaHHbIX YCTPOMCTBY

MOCJIEIOBATENBHO U C MUHUMAJIBHBIM JIONYCTUMBIM UHTEPBAJIOM, IIPU
KOTOPOM HU OJIMH U3 PpeiMOB HE TEPSETCS MO MPUUUHE TIEPETPY3KHU.

JE=ICIEcle
TECTUPOBAHUA

N3mepenne HaunHAETCsl C OTIPABKU «IIaYKW IMAKETOB JJIUTEIbHOCTBIO
3aJJaHHOM MapaMeTpoM «/JINT-Th» U YKa3aHHOU B CEKyHIax. YHUCI0
MAKETOB B Mayke Oy/IeT 3aBUCETh OT TEOPETUYECKON CKOPOCTU
coenuHenus («utepdeiicy) u JIIMHHBI TaKeTa.

[TpubGop oTHpaBIsSeT «IMAYKy» U CUATACT YHCIIO OTIPABICHHBIX MTAKETOB
Y YKCJIO MOJTYYEHHBIX 00PATHO.

Ecin PETUCTPUPYCTCA TOTCPA XOTA OBl OJHOI'O I1aKkeTa, TO JJIMHHA
«IMAYKK» TaKE€TOB YMCHLIIACTCA (33 CUeT YMCHBUICHUS YHCIIa HaKCTOB)
H TCCT IMOBTOPACTCH.

Ecnu norepu nakeToB HE pETUCTPUPYETCS, TO TECT MOBTOPSIETCS C
TEKyLIEN JJIMHHOWN «IIayKW» yKa3aHHOe B nmapamerpe «I1oBTopen» uncio
pa3. B ciryuae ycrnexa, 4nuciio MakeTOB B MMAYKE «yBEIIUYUBACTCI» U
U3MEPEHUE TTOBTOPSETCHL.

OnuncanHble 1€WCTBUSA BBINOJHAIOTCS CHOBA M CHOBA, Cy’Kasl IMana3oH
noucka. Korma ouepeHoe yMEHbIIEHUE UIH YBETUUECHUE JJIMHHBI
«Ta4YKW» CTAHET MEHBIIIE apAMETPA «TOYHOCThY», TEKYIIEE 3HAUCHHUE U
OyJeT ABIATHCS PE3YNbTATOM U3MEPEHHUS.

IHoreps ¢ppeiimos (Frame loss)

[IpomueHT (hpeliMoB, KOTOPHIE OBLITN TOTEPSHBI IO TPUIHHE TEPETPY3KH,
OTHOCHUTEIBHO 0011IeT0 unciaa GperMoB, epeaaHHbIX YCTPOUCTBY IS
00paboTKH.

CRNCEN NG ) 3 tovet] 30
........................ TECTMPOBaHUA

W3mepeHre noTepb MakeTOB HAUMHAETCSA HAa CKOPOCTH MOTOKa (peiiMoB,
paBHOMY 3HA4YE€HUIO ITapaMmeTpa «Hay. CKopoCTb» B MEHIO HACTPOUKH



koH(purypauuu tecta Frame Loss. ToT mapamerp 3a1a€ércs B
MPOLIEHTax OT YCTAaHOBJIEHHOU TeopeTnyeckoi ckopoctu (10, 100 unun
1000 MbuT/cex.)

[Tpubop cuuTaer YMCIIO TECTOBBIX (PPEUMOB OTIIPABICHHBIX B CETh
(Notmp) 1 umciio noirydeHHbIX 00patHo (Nponyy). [loTepu
PacCUUTHIBAIOTCS 110 (hopMyIIe:

HOTepI/I = (Nnonyq* 100 %) /NOTHP

Ecnu notepu Ha nepBom 1mare tecta 6onbiie 0 %, TO TeCTOBBIN MTOTOK
yMeHnbiaercs Ha 10 % (3a c4€T yBeIMYeHUsI MEKITaKETHOTO UHTEPBAJIa)
Y U3MEPEHUE MTOBTOPSETCA.

Ecnu norepu paBHbl 0 %, TO U3MEpEHUE TOBTOPSAETCS €IIE OJIUH Pa3.
Ecnu u Bo BTOPOIt pa3 moTepb HE 3apErucTPUPOBAHO, TO U3MEPEHHUE
npekpamiaercs. CYuTaeTcs 4TO Ha BCEX MOCJIEAYIONMIMX marax (MoToK
90%, 80%, 70% u T.11.) NOTEPH HET.

3anep:xka (Latency)

HuTepBan BpeMeHH, KOTOPBIA TPeOyeTCsl yCTPOUCTBY it 00paboTKu
MIOJTy4Ye€HHOTO (peiima.

N3mepenne npon3BOIUTCS HA HEKOTOPOI CKOPOCTH NEpeiay aKeTOB
(ppeiimoB). PekoMeH1yeTcst HCIOJIb30BaTh 3HAYEHUS] CKOPOCTH,
NOJIyYeHHbIE B pe3ysbTare npoeaeHus tecta Throughput T.e. Ha
MAaKCHMaJIbHOU CKOPOCTH IIPU KOTOPOU HE PErUCTPUPYETCS IOTEPh
[IaKETOB B I1EPEAABAEMOM IIOTOKE.

B TecToBbie peiiMbl BCTABIAETCA ClIeUATbHAS METKA U 3aCEKACTCs
BpEMsI ITPOXOXKICHUS TakKuX (PperMOoB 1o ceTH (0T rIaBHOTO pubdopa 10
nuierd-mMoayis, 1 00paTHO — OT NUICH(-MOTYJIS 1O TIIABHOTO
pubdopa).

Ecnu Ha n3mMepsieMoM y4acTKe CeTH OOJbIINE TTOTEPH MTAKETOB, TO
(bpeitMbI ¢ METKOW MOTY TEPSITHCS, UTO TIPUBOJIUT K OYCHD OOJBIITAM
W3MEPCHHBIM 3HAUEHUSM 33/ICPKKHA. PEKOMEHTyeM B 3TOM clTydae
CHI)KAaTh CKOPOCTh TIOTOKA, Ha KOTOPOM MTPOU3BOAUTCS TECTHPOBAHUE.

VYcraHaBnMBaTh CIMIIKOM HU3KYH CKOPOCTh TECTUPOBAaHMS HE
pekoMeHayercs - Tak Kak cMbica TecToB RFC 2544 3akmrouaercs B
IPOBEJICHUU TECTOB M0l HArPY3KOil, T.€. YCIOBUSX, MPUOIMKEHHBIX K
peaNbHBIM.

N3mepurenpHble PpeiiMbl 11 ONPEAEIeHUs 3a1€PKKU OTIPABIIAIOTCS B
CepearHE MHTEPBAJIa OTIIPABKU NOTOKA. T.€. eClIN IIIUTEIbHOCTh
MONBITKM paBHa 1 cek. (myHKT «Bpewms» B HacTolikax Tecta Latency), To
B Teuenue 0,5 ceKyHbl OTIPaBIISIIOTCS OaiacTHbIe (hpeMBbl C
3aJaHHOM CKOPOCTBIO, 3aTEM NEPEAAIOTCA HECKOIBKO U3MEPUTEIBHBIX
¢bpeiimoB u HakoHeT] B TeueHue 0,5 CeKyH/ OIsITh MePealoTCs
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OannacTHble (PperiMbl, HUMUTHPYIOLIUE OOJIBIION TpaduK.

B pesyinbTare peructpupyercs cpeaHee BpemMs 1Mo BCeM TeCTOBbIM
(peiimam, a TaK’)K€ MUHUMAIBHOE U MAKCUMAIBHOE BPEMS.

Jitter (l:xutTep, Bapuanus 3aep:KKH)
N3mepenune Nponu3BOAUTCS OJTHOBPEMEHHO C U3MEPEHHUEM 3aICPHKKH.

W3mepenne n3mMeHeHus (Bapualii) BpeMEHH 3aICPKKHA MPOU3IBOIUTCS
Ha 00erX OTpe3Kax IMyTH, KOTOPBIM MPOXOIUT MaKeT: OT mpudopa — 10
nter-mMoayis v oT nuieid-momaynst oopaTHO 10 mpudopa.

BrimonHseTcst usmepenue no cuenyroomemMy npunHuuny. [Tpubdop A (cm.
pucyHnok 20-3) ornpasisier ppeiimbel @1 u D2 ¢ uaTepBagom B T
cexyHz. [Ipubop B (nuieitd-moynnb) peructpupyer uHTepBad, ¢
KOTOPBIM OHHM MOCTYIAIOT Ha €ro BXoA. Ecnu 3aaepkKka NpoXoKIACHHUS
NaKeTOB 0 CETH HEPAaBHOMEPHA, TO 3TO MHTEPBaI OyAET OTJIMYAThCA OT
UcXoaHOoro 3HaueHus T. @perimbl MOTYT Ja)Ke U3MEHUTH CBOU NOPSIAOK
cnenoBanus — cHayana npuaer 2 a nmorom @1. [loTOpuB 3TY
IPOLIEAYPY HECKOJBKO pa3, Mbl IIOJy4aeM HECKOJIBKO 3HAYEHUN
WHTEPBAJIOB, 3aTEM ONPEIEIAECTCSI MUHUMAIBHOE U MAKCUMAJIbHOE
3HAYEHUE U BBIYMCIIAETCA pa3Max U3MepeHus (OT MHUKa A0 MUKa).

IPDV (peak-to-peak) = IPDV(max) — [IPDV(min)

Jl1st pacy€ToB nMpruOOpPbI OOMEHUBAIOTCS JAHHBIMU, TIOATOMY TIPH
MOTEPSAX MAKETOB B CETU PACUET MOXKET OBITh HEBO3MOXKEH. B aTHx
cllydasix monpoOyiTe CHU3UTh CKOPOCTh MOTOKA UM MTOBTOPUTH
U3MEpEHUE.

IIpumeuanne: Tectol RFC2544 gensatorcs Becbma ctporumu. [1o
Metoguke RFC 2544 pe3ynbTaT u3MEpPEHUsI CUUTAETCS KOPPEKTHBIM,
TOJIBKO €CITU yJ1aJloCh OOHAPYKUTh CKOPOCTh Mepeaadu, Mpu KOTOPOil
HU OZIVH u3 ¢peiimoB He 06611 moTepsiH. Ham npuxoauiocs
CTaJIKUBATHCS ¢ 000pYyI0BaHUEM, KOTOPOE TEPSAET HECKOJIBKO (hpeiiMOB
Jake Ha HU3KUX MOTOKax nepenayu (O0NbIIne HHTEPBAIbI MEKIY
bpeirimamn). B aToM citydae pe3ynbTaThl U3MEPEHUS OYIyT TIIOXUMHU
WJTU BOOOIIIE HYJIEBBIMH.

Ecnu Brl HaGmroaere mioxyr NOBTOPSIEMOCTh PE3YIbTATOB
TECTUPOBAHUS, TO MONMPOOYUTE YBEIUUYUTH YUCIIO TIOBTOPOB.

Ipumeuyanmne: [Ipu pabote ¢ noTokamu OJU3KUMU K MPEAEIbHON



TEOPETUYECKON CKOPOCTH Tepeaaun (MUHUMAIbHBIM MEKITAKETHBIM
MHTEPBAJIOM) MOKET BO3HUKATH MpodiiemMa nepenoiHeHus oydepa
e (-Mo Iy U3-3a pa3HUIBI YACTOT MPUEMHHUKA | TIepeaTInKa.

Hanpumep, ecnu nepegaTunk reHepaTropa nakeToB nepenaér 3a 1
cekyay 125001000 6ailT naHHbIX, TUICH(-MOTYJIb UX TPUHUMAET, HO
nepenaér oopatHo co ckopoctbio 125000500 Gaiit B cexyny. Jaxe
Takasi HeOOJIbINast pa3HUIlA B YACTOTaX MPUBOAUT K TOMY KaXKIYIO
CeKyHy B nuieid-moayine HakaruBaeTcs 500 «muimrHuX 6ait». Pano
WM O3/1HO Oy(dep mepenosHseTcs U naker tepsiercs. Pesyiabrart
u3Mmepenus Throughput npu sTom nonyuaercs e 100% a, Hanpumep
98.,4%.

Jns yctpaneHust 3Toit mpoOaeMbl B OOJIBIIMHCTBE CydaeB Bbl MoxkeTe
BKJIIOUUTh PEXKUM «ycKOpeHue TX» B MyHKTE TIaBHOTO MEHIO
«Hactpoiika». 310 napameTp BKJIIOYAET OTIPABKY MaKeTOB U3 Oydepa
nuiei(-MoayJisd ¢ HECTaHAAPTHBIM MEXIaKeTHbIM UHTepBasioM 11*T
BMmecTo 12*T. Ho oOparmmaem Baire BHMMaHue, Ha TO, 9TO 3TO PEIICHHE
HE COOTBECTBYET CTAHIAAPTY ceteit Ethernet u Mmoxxet He
paboTaThk ¢ HEKOTOPEIM o0opyaoBaHueM. CoBpeMeHHOE 000pyA0BaHMUE,
KaK TpaBwiio, 6e3 mpoOsieM mpuHuMaeT GPeriMbl C TAKUM MEKITAKETHBIM
WHTEPBAJIOM.

41



20.3 Mupukatopsl aBapuil U COCTOSTHUM

NHaukaTopsl MO3BOJISIOT U3MEPUTEITIO ONIEPATHBHO OTCIIC)KUBATH
COCTOSIHMS TTpuOopa.

Nnpukarop Hasnauenne
Laser KpacHsliii — paboraet nazepHsiii nu3nydarenas SFP
MOZYJIA.
Link 3enéHblil — CBsI3b (COEIMHEHNE) YCTAHOBIICHO
H KpacHsiit — cBs3b (coequnennie) HE ycranoBiieHo
Loop 3enéHblil — MPUOOpP HAXOAUTCS B pekuMe nuierda
Test 3enéuslii - mpudop HaXOJIATCA B PENUME
IIPOBEIEHUS N3MEPEHNAN
3en€HbI — PE3yIbTaThl COOTBETCTBYIOT HOPME
Result Kpacusiii — pesynbsraTel HE cooTBETCTBYIOT HOpME
BrikntoueH — npoBepKa Ha COOTBETCTBUE HOPME
OTKJIFOUEHA
Error Bo Bpemst usmepenust IpuHAT XOTs ObI 1
OIIMOOYHBIN CUMBOJI
Eventl 3enEHBIN — IPUHAT BXOAIINN AaKEeT
Event2 3eJEHBIA — OTIPABJIEH UCXOISAIINMN aKeT
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CBA3b CIIK

[Tpu6op ocuamen uatepdeiicom USB. Jlannbiii nuaTEpdeiic
MpeAHa3HAYCH JJIs Mepelauu pe3yabTaTOB U3MEPEHUN Ha
MEePCOHAIBHBIN KOMITbIOTEP, paOOTAIOIINI MO/ YIIPABICHHEM
OTIEpAIIMOHHBIX CUCTEM, TIOJIIEPKUBAIOIITNX padoTy co cMeHHbIMU USB
HaKOMUTEJISIMHU.

[Moaxntounte npubop k komnbioTepy kadbemem USB
Brxrounte nmpubop 1 BOMAWTE B MyHKT riaBHOTO MeHI0 «CBsi3b ¢ [TK»

B cucreme nosmxeH nosiBUThCA (ieni-auck. Bel MokeTe COXpaHUTh
CO3JaHHbIE OTYETHI. JIaHHBIX TUCK 3aKPBIT JJIS 3aIIUCU U yAAJICHUS
daiinos. Mcnonp3yiite MyHKT MeHIO «OUUCTKa» ISl y1aJeHUs
HEHYKHBIX OTUETOB.

HACTPOUKA

B 3TOM myHKTE T71aBHOTO MEHIO BBl MOXKETE yCTAaHOBUTH TEKYIIUE ATy
u Bpemsi. Taxxe Bbl MoxkeTe 3a1aTh CHMBOJIBHOE UMS TPUOOpa IS
y100CTBa pacro3HaBaHus MPUOOPOB MIPH MOUCKE B PEIKUME «IILIeH (-
MOZYJIb». 31€Ch K€ PACIOI0KEHBI HEKOTOPBIEC TOMOJIHUTEIbHBIE
CHCTEMHBIEC HACTPOMKHU.

OBHOBJIEHUE BCTPOEHHOI'O ITPOI'PAMMMHOIO

OBECITEYEHUA (ITPOILINBKN)

Jli1st onepaTUBHOTO A00ABIEHUS HOBBIX (DYHKIMI U petieHust mpooiem,
CBA3aHHBIX C pabOTOM MUKPOIIPOTrpaMMbl, B MpUOOpe peain3oBaHa
BO3MOKHOCTh OOHOBJIEHUSI TporpaMmMHoro odecneuenus (110).
OOHOBIIEHHE MOKET OBbITh BBIMOJHEHO KaK CAMUM I0JIb30BaTENEM, TaK U
B OJMbKaiilieM CEpBUCHOM LIEHTPE.

HoctymnHbie 0O0HOBIeHHS Bbl MOKeTe HAalTH Ha HAIlIeM CalTe B CETH
NuTepHer.

CooOmaiite Bamu noxxe/jianusi, CBA3aHHbIE ¢ padoToii npudopa, a
Takxke 000 BceX 00HAPYKEHHBIX HEI0CTATKAX.

J1y1st OOHOBJICHHSI MUKPOTIPOTPAaMMEBI TIOTPEOYETCS YCTAHOBUTH Ha BaIll
[1IK USB apaiisep npudopa.

Ji1d ycTaHOBKM JpaiiBepa BBITIOJHUTE CICAYIOIIUE ICUCTBUS:
[Toaxnrounte npubop k komnbroTepy kadeaem USB.
[ToaxmtounTte K puOOPY ceTeBoi anantep (PEKOMEHIYeTCs MPOBOIUTh
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oOHoBnenue 10 npu nUTaHUK OT CETH)

Brxurounte npubop. [1pu mosiBieHnn Ha SKpaHe 3aCTaBKU HAXKMUTE
KHOTKY «F2». Ha skpaHe 101KHO NOSIBUTHCS MEHIO.

Boiigute B myHKT MeHI0 «O6HOBIEeHHE [10»

Ha sxpane Bamero koMmnproTepa JOJKHO OSIBUTHCSI OKHO MacTepa
MOIKJIFOYEHHS] HOBOTO 000pYA0BaHMUS.

OTtkaxkurech oT nmoakitoueHus kK y3my Windows Update, BeiOpaB
MIOCIICTHUHM U3 MPEAJIOKEHHBIX BAPUAHTOB.

Mactep HOBOro obopyaoBaHA

&

MacTep HoBoro obopypoeaHus

Bynet npoMsEEOEH NOKMCK TekYWera M 08HOENeHHOr
NPOrPaMMHOra 06ECNEYEHMA HE KOMAEKITERE, YCTEHOEOYHOM
KOMOaKT-OMCKE 050PYA0ESHMA MNK Ha BEES-Y3ne Windows
Update (c eawero pazpeweHKa).

MonuTuka KOHDHAEHUMENEH DT

PazpewnTe nogkndeHqe k yany Windows Update ana novcka
NPOrpaMMHOra o6ecnedeHHaY

(" Oa Toneko B 3TOT pas

(" Ha, cefuac M Keskasii pas Npu NOAKIKYEHKM
YCTROWCTEAR

InA Npoaon#seHHa HaskMHTe kHonky "Hanee".

< Hazan I Danee » | OTMeHa




BriOepute BapuaHT yCTAaHOBKHM U3 YKa3aHHOTO MECTa.

MacTep HOBOro obopyaoBaH1A

3TOT MacTep NOMoOraeT YCTAHOEWTE NPOrpaMMHOE
oSecneyeHKe A7 Yka2aHHoro YyoTpoicTea:
USB2COM

\.:) Ecnu c ycTpolcTBOM NOCTABNASTCH
\.{ﬂ
HCTEIHDBD'—IHHﬁ AWCK, BCTAGBLTE BI'0.

BblﬁBpHTE OEACTEME, KOTOpOe CNeoYyeT BeINOAHWMTE.

(" ABTOMATMYECKAA YCTAHOEKE (DEKOMEHOYETCH)

(8 YoTaHoEKa U3 YKAZ8HHOMD MeCcTa

INA NpoAoMKEHWS HEsKMWTE kHonkyY "Nanee".

<Hazan I Hanee » | OTMEHA

VYkaxure nanky «Driver», paclosokeHHYI0 Ha KOMIAKT-IUCKE €
J0TOTUIIOM «CBS3BIIPUOODY.

Mactep HOBOro obopyaoBaHA

JanaiiTe napaMeTpe NOMCKA W YCTAHOBKM.

G BrINOAHWTE NOWMCK HAWEOnee nooxo0dauero ,EI.FJEIHEIBFJEI E YkAZ38HHBL MECTax.

Monone2yiTe dhnaskkd ANa CYKEHMA MK PECWHEEHKA O5NaCTH NOMCKE, ERAKYSMKIWER No
YMONYEHKMI NOKENEHEE NENKK M CEEMHEIE HOCUMTENK. BYAeT YCTAHOENEH HaWEonee
NoOx00AWKWA JpaHeep.

[~ MoMck Ha CMEHHEX HOCKTENAX (OMCKETEX, KOMAEKT-OMCKaX...)

[v Bkam4uTe cneaylowee MecTo NOMCKE:;
o <]

(" He BEbNOAHATE NoMCK. H CaM BEIEEpY HU#HEIE Opafesp.

3TOT NepekAKYaTens NpMMEHARTCA AN BEEIS0pa ApafEepna YCTRORCTER M2 CMCKa.
YWindows He MOXKET repaHTUROBATE, YTO ERISPaHHEIR BaMM Apaieep SyneT HawSonee
NOAXOAALKMM O3 HMEKWEr0CA 0G0pYO0EaHMA.

< Hazan Nanee > OTtMeHa
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B cnyuae nosiBjeHus Ha 3KpaHe NpeaynpexaeHuss 00 OTCYTCTBUU
nu(poBOI MOANUCH ApaliBepa BEIOEPUTE MPOIOJKEHUE YCTAHOBKHU.

Y¢TaHOBKa obopyaoBaHMA

N

ﬂpDFpﬁMMHDE oSecnedeHue, YCTaHaenyMeaeMOe Ons.

LSBZCOM vitual serial port

HE TECTHMPOEB&EN0CE HE COBMECTMMOCTE CMWindows XP. ((oopoSHee
0 TEKOM TECTMPOESHMM.]

YecraHoBKa 3TOro NporpaMMHOro oGecneyeHHd MHoXeT
HapyuwuTe paéoTy cicremu. Microsoft pexomenayet
MPEKPaTHTh YCTAHOBKY M 06PATHTHCA K NOCTABWMKY
MPoOrpaMMHOro o6ecneyeHHs 3a BEPCHER, Npoweawe
NpoBEpKY Ha COBMECTHMOCTh.

‘ Bce paEHo NpooonKuTE | MPEeKpaTHTE YCTaHOEKY |

B cnydae ycnemHoro 3aBepiiieHus yCTaHOBKH JpaiiBepa Ha dKpaHe
JOJIKHO TOSIBUTHCSI COOTBETCTBYIOIIEE COOOIICHUE.

Mactep HoOBOro 0bopyAoBaHA

obopyaoBaHuna

MacTep saBEpWKN YCTAHOBKY NPOrpaMe A05:

(3 USB2COM virtual serial port

N3 2akpeITHA MECTEpa HaXMUTE kHONKY "MaToea".

% 3aBepweHne paboTel MacTepa HOBOIoO

< Hazan I [oToERD I

OmreHE.




B cniicke 060py10BaHMs 1OTAKHO MOSIBUTHCS JOMOJHUTEIBHOE
YCTPOUCTBO (MpU BKIFOUEHHOM MPUOOPE, HAXOASIIEMCS B PEKUME
cBs3u ¢ [1K).

L% Device Manager _ ol x|

KoHCoMe  FeicTeme  Bug  Crpaeka

s Keyboards il
) Mice and other pointing devices

= E8 Metwork adapters

...... B 1394 Net Adapter #2

______ 8 Marvel Yukon Gigabit Ethernet 10/100/1000Base-T Adapter, Copper R1-45
= 4 Ports (COM & LPT)

...... ’;,r Communications Port (TOM1)

...... ’;,r Communications Port (TOM2)

------ - Printer Port (LPTL)
------ s virtual seri

- %8 Processors

]@% SCET and RAID controlers

H- ), sound, video and game controlers

- Storage volumes

H- iy System devices
H-Bg Universal Serial Bus controllers (-

o O o O O o O e

[Tpu noakroueHrur Mpudopa K KOMIbIOTEpy ¢ yctaHoBiaeHHOM OC
Windows 7 macTep yCTaHOBKHM JipaliBepa MOXKET HE 3aITyCTUTHCS
aBroMartuuecku. He otkmrouaiite mpubop ot I1K.

JI1st ycTaHOBKHM JpaiiBepa BOMINUTE B JUCHIETYEP YCTPOMCTB. (CChLIKA B
okHe «Cuctemay) PackpoliTe myHKT ApeBOBUIHOTO MeHIO «IlopThl
(COM u LPT)»

Kmuknure ycrpoiicteo USB2COM Virtual Serial Port
[lepelinute Ha 3aknanky «paiiBep», HAXXMUTE KHONKY «OOHOBUTHY.
Jlanee cnenyiite yKa3aHUsIM MacTepa.

[lepen ooHoBIeHHEM [1O, pekoMeHyeTcs ckayaTh MPOrpaMMy-
OOHOBJIEHUE, COOTBETCTBYIOIIYIO BEPCUU Ballero nprudopa, ¢ Hallero
caiiTa ¥ IOMECTUTH €€ B TAIKy Ha JIOKAJIbHOM JIUCKE BaIlleTO
KOMITBIOTEPA.

JIns1 3ammycka 3TOM MpOrpamMMBbl Ha BallEM KOMITBIOTEPE MOXKET
noTpeOOBaTHCS YCTAHOBKA MAKETa MPOTPAMMHBIX KOMIIOHEHTOB

«NET Framework 2.0». [locineaHtoro Bepcuto 3Toro nakera Bel moxere
MOJIYYUTh HAa CaliTe WWW.microsoft.com v HAMTH Ha KOMITaKT-IUCKE
(mpuitaraercs K mpuoopy) B namnke «Microsofty.

«dotnetfx 20 x32.exe» - st 32-x 6utHeix Windows
47
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«dotnetfx 20 x64.exe» - st 64-x 6utHbIx Windows

Y CcTaHOBHUTE NAKET, COOTBETCTBYIOLIMI BalllEH ONEPALIMOHHON CHCTEME.
Brinmosnaute nepesarpysky I1K.

[Toaxmrounte mpubop k kommbioTepy kabemem USB.

[MonkmrounTe K MpUOOPyY CETEBOM aganTep (PeKOMEHIYETCs MPOBOINUTH
oOHoBnenue 10 npu nUTaHUK OT CETH)

Bxurounte npubop. [1pu mosiBieHnn Ha SKpaHe 3aCTaBKU HAXKMUTE
KHOTIKY «F2». Ha skpaHe 10IKHO NOSIBUTHCS MEHIO.

Boiinute B myHKT MeHI0 «O6HOBIEeHHE [10»
3amycTuTe MporpaMMy-oOHOBIICHUE

Haxwmute kHonky «Hauate 0OHOBIIEHHE)
Jloxautech OKOHYAHUS Mpoliecca 0OHOBICHHUS
Briiigute u3 pexxuma ooHoBienus 110

Boitaure B myHKT MeHIO «IIpoaoinkuTe»
JloxxauTech MOSIBJICHUS HA SKpaHe rJIaBHOTO MEHIO
BrixmmrouuTe puoop.

Bxnrounte npubop, npoBepbTe KOPPEKTHOCTH OOHOBJIEHUS IO HOMEPY
Bepcuu 110 (TpeTbe TpEX3HAUHOE YKCIIO Ha 3aCTaBKeE).

[Tepen npopomkeHneM paboThl pEKOMEHAYETCS IPOBECTH OUUCTKY
KOH(pUrypanmii.

[Ipu BO3HUKHOBEHUH MPOOJIEM 0OPATUTECH B CIYKOY TEXHUUYECKON
MOAJIEP>KKHU N0 TeNe(OHY WM AIEKTPOHHOHN MOYTe.

TPAHCIIOPTUPOBKA U XPAHEHUE

TpancnopTupoBanue npuOOPOB MPOU3BOAUTCS B YIIAKOBAHHOM BUJIE
KEJIE3HOIOPOKHBIM WJIM aBTOMOOMIIBHBIM TPAHCIIOPTOM B KPBITHIX
BaroHax WJIM 3aKPbITHIX aBTOMAIIMHAX B COOTBETCTBUU C MPaBUIIAMU
MEPEBO3KHU I'PYy30B, ACHCTBYIONIMX HA IAHHOM BHUJIE TPAHCIIOPTA.

[lepen anutenbHOU TPaHCTIOPTUPOBKOM, BO U30EKAHUE MTOBPEKICHUS,
BCTPOECHHBIN aKKyMYJISITOP CIIEAYET OTKIIOYATh OT pa3bema B
AKKyMYJISITOPHOM OTCEKE MOJ1 3aHEN KPBIIIKOW Mprudopa.

B nomemenusx ajist XxpaHeHus HE JOJKHO OBITH MBLIU, TAPOB KUCIOT U

LIEJI0YEN, arPECCUBHBIX Ta30B U APYTUX BPEAHBIX IPUMECEH,
BBI3BIBAIOIIX KOPPO3UIO.
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CBEAEHNMA O COAEPXXAHUU JPAT'OLIEHHBIX

METAJIJIOB

JparoneHHpIX METamIoB MPUOOP HE COAEPIKHUT.

26 TAPAHTUMHBIE OBSI3ATEJILCTBA

27

3aBOJI-U3rOTOBUTEIb FAPAHTUPYET pabOTOCIIOCOOHOCTH TpHbOpa npu
COOJII0JIEHNH YCIIOBUIM SKCIUTyaTallii, XpaHEHUSI U TPAHCTIOPTUPOBAHMUS,
YKa3aHHBIX B HACTOSIIEM TEXHUYECKOM OIHMCAHUMU.

["apaHTHITHBIN CPOK IKCIUTyaTalUu - 12 MeCALEeB ¢ MOMEHTA MPOJIAXKH
puoopa.

["apaHTUITHBIN CPOK HE pACIIPOCTPAHIECTCSA HA aKKYMYJISITOPHI.

B cnydae Bexona mpubopa u3 cTposi HE0OXO0AUMO COCTaBUTh
CONPOBOJIUTENIBHOE MUCHMO C YKA3aHUEM HEUCTIPABHOCTH, OAPOOHOTO
00paTHOTO ajipeca U KOHTAKTHBIX Tele(OHOB.

Y6enurenbHas npock0a BHICHUIATH MPUOOP AJI PEMOHTA B MOJHOM
KOMILJIEKTaLIUH.

CBUIAETEJIBCTBO O [TPUEMKE

Tectep unrepdeiica ATLAN, 3aBoackoit Ne
COOTBETCTBYET TEXHHUECKUM YCIOBUSM U MIPU3HAH TOJIHBIM K
AKCILUTyaTalHH.

IIpencraBurens 3aBoza
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