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1 HA3HAUYEHUE

Tecrtep ceteit «KATLAN» npeaHazHaueH AJisl aHalM3a
paboToCcIOCOOHOCTH 00OPYNOBaHUS UIIM CETMEHTOB CeTell nmepeaaun
JTAaHHBIX, COBMECTUMBIX co cTaHaapTamu Ethernet.

[Tpubop pexoMeHIyeTcsl IPUMEHSITh IIPU CTPOUTEIHCTBE, YCTAaHOBKE,
SKCIUTyaTalliu U peMOHTe 000py10BaHMs MOJOOHBIX CeTeH, a TakKe
IPU MOJITOTOBKE CYIIIECTBYIOIIUX CETeH AJis 3amycka yCIyrT Mo
nepeaayde MOTOKOBOIO BUJIEO WM JIPYTUX CEPBUCOB, MPEIbSBIISIOLINX
MOBBIIICHHBIE TPeOOBaHUS K ceTeBOW MHPPACTPYKTYpe.

«ATLAN» oOecrieunBaer:

e [IpoBenenue TectoB o Mmeroguke RFC 2544 ¢ HenocpencTBEeHHBIM
MOJKIIFOYCHUEM K MEJTHBIM WJIM ONTUYECKUM UHTepdelicam ceTei
Ethernet.

e [IpoBenenue TectoB 1o Mmeroauke RFC 2544 moOpix apyrux
CHUCTEMax CBSI3H, HCTIONB3ytomux ctanaapt Ethernet mis
noakIoYeHus: Kk obopyaosanuto (xDSL, WiFi u np.)

e I3mepenue Bapuanuu (n3meHeHus ) 3aaepxku [P maketos (IP Delay
Variation, Jitter) na 6aze RFC 3393

e CrangapTHble cpeicTBa TECTUPOBAHUS ceTH (ping)

e (OObnapyxeHnue AedeKTOB MOHTa)Ka pa3bEMOB Ha METHBIX Kabesax

e JlerekTupoBaHUE OOPHIBOB M 3aMBIKAaHUI B MEJTHOM CETEBOM Kadere
e (OpraHuzaiuio ciy>ke0HOM TroJI0COBOM CBSI3U

e @opmMupOBaHHE OTYETOB I10 PE3YJIbTaTaM U3MEPEHUS

2 YCJIOBHA OKCIUTYATALIMN

e Temmeparypa OKpy>Karolen cpebl —-20 ++50°C
e OrtHocHUTeNbHAs BIAXXHOCTh BO3AyXa 10 90 % nipu 30°C
e ATMocdepHOe JaBieHHe 86 + 106 kIla

3 TEXHUYECKHUE JTAHHBIE

DneKTponuTaHrue Mpubopa OCyIIECTBISETCS OT YeThIpeX
MEeTAJLTOTUAPUAHBIX aKKYMYJISITOPHBIX OaTapeii Tuna AA HanpshKeHueM
1.2 B u emkoctbio 2,3 AY. D10 obecrieunBaeT HeMpepbIBHYIO paboTy



npubopa 6e3 moa3apsIKu B TeueHrue 4 9acoB (MpuMedaHue: BpeMs
paboThl MOXKET 3aBUCETh OT CKOPOCTHU MOIKIIOUEHHS, TUTIA
UCIIOJIb3YyeMOTr0 ONTUYECKOTO MOYJIsl, yCTAHOBIEHHOM SIPKOCTH dKpaHa
U UCIIOJIb3yEeMbIX aKKyMYJISITOPOB). bJIOK MUTaHus, BXOASIINHI B
KOMIUJIEKT, MTO3BOJISIET BBIMOJIHSATE 3apsij] aKKyMyJISITOPOB U pabOTaTh OT
CeTH NePEeMEHHOro Toka ¢ HanpsixeHueM 220 B.

Pazmep ¢peiima (6aiit)
B COOTBETCTBHUU CO CHelupuKanuen 64, 128, 256, 512, 1024, 1280,

RFC2544 1518
[Tonp3oBarenbekuit

[Tognepxka VLAN Yposuu 1 u 2 (QinQ)
OOpbIB, 3aMBbIKaHUE,

Tect xabens HEeCOoTrJIacOBaHUe,
(mnst menHoro uHTep(etica PEC) OTIpeJIeJICHUE PACCTOSIHUS 10
nedexra

Jlis mentHOTO MHTEpdeEiica, B

Omnpenenenne JTMHBI Kabes pexcne 1000 Mour/c

Mennsrit (8P8C, RJ45) 10 Mbit/s
100 Mbit/s

1000 Mbit/s

Onrtuueckuit SFP monynb
Hyniexc IIOJIHBIN



4  COCTAB U3JEJINA 1 KOMIUIEKT ITOCTABKH

Ne  HanmeHoBanue Kon-Bo Ilpumeuanue
1 IIpubop ATLAN 1
2 bnox nutaHus 1
3 ITatu-kopx BUTas mapa Kart. 1
Se
TexHu4eckoe onucaHue u

4  WHCTPYKIHS MO 1
3KCIUTyaTaluu
Komnakr-auck ¢

5 nmporpaMMHBIM 1
obecrieueHreM

6 CymMmka Jisi IepeHOCKHU 1

Kaoenp s cBssu ¢ [IK 1




5 KOHCTPYKINMA U ITPUHIIAIT PABOTBI ITPUBOPA

5.1 Konctpykuusa npubopa

[TpuGop BBIMIOHEH B METAINIUYECKOM yIapONPOYHOM KOpPITyCe U3
JIErKoro cIrjiaBsa.

Ha nunesoit nanenu npubopa, n3o0paxeHHON Ha pUCyHKe 5-1,
PacroJIOKEHBI:

® VHAUKATOPHI aBAPUM U COCTOSIHUI

e TrpaduyuecKuil KUAKOKPUCTAIUIMUSCKUNA TUCTUICH ¢ TIOICBETKON
® KHOIIKA BKJIFOUYEHHUS U BBIKJIIOUEHMsI Tpubopa

e (dynkmumonanpable kHOMKY F1, F2, F3, F4

® HaBUTaIlMOHHBIE KHOIKH: «BJIEBOY», «BIIPABO», KBBEPX», KBHU3Y,
«Ok», «Esc»

® KHOIIKa OBICTPOrO Mepexo/ia B peKUM yIpaBIeHUS U3MEPEHUEM
® KHOIIKH JUisi OBICTPOro MepeKIIoueHus 3aKiagok MeHto P+ u P-
® JIONOJHUTEIbHBIE KHONKK: M1, M2

® HHJUKATOP 3aps/ia aKKyMYJSTOPOB (KpacHbBIN), MHAUKATOP
BKJIFOUYEHHOT'O TTUTAHUS TpUOOopa (3eIEHBIN)



L L —Event2
u

Event1
a

ATLAN

F1 || F2 || F3 || F4
1abc | | 2def | 3ghi|| 4jkl

P+ || >m || M1 || 4

5mno| | 6pqr || 7 stu || 8vwx

P- 4 ¥

9yz 0-+

O M2 || Esc || Ok
Bsp

Pucynok 5-1. JIuneBas nanens npudopa

Ha nanenu pa3pémMoB npudopa, n300pakeHHON Ha pUCYHKe 5-2,
pacrojoKeHsl (clieBa Halpaso) :

® pa3beM ONTHYECKOro Moayis ctannapra SFP

® pazbeM IS MOAKIIOYEHHUS TOJIOBHOTO TeedoHa
® pa3zbeM IS MOAKIIOYEHUS MUKPO(QOHa

e pazbem 8P8C (RJ-45) nnst menHoro kabens

e pa3zpem USB

® pa3zbeM JJis MOJKJII0YEHHUs BHEIIHETO 0JIOKa MUTaHUS U 3apsIIHOTO
yCTPOMCTBA



uUSB

]
12V

O

]

SFP

OYOY

Pucynok 5-2. [Tanens pa3beMoB

e Ha HuxHell TopiieBoii nanenan npudopa pacronoxeH
AKKyMYJIATOPHBIN OTCEK.

6 VYKA3AHUMA MEP BE3OITACHOCTH

Buumanue! Ontuueckre MOJIyJH SIBISIFOTCS
HMCTOYHUKOM HEBHUJUMOTO JIa3€pPHOTO
m3nyueHus. He nanpasnsiiTe onTudeckue
pa3bEMBI U COEIMHEHUS B JIMLIO WJIH Tiiasa.

7 TIOAI'OTOBKA K PABOTE

[Tpu nonyuenunu npubopa pacnakyiite ero. [IpoBens BHelHut ocMoTp,
ybenuTech B OTCYTCTBUM MEXaHMYECKHUX MOBPEKISHUH KopITyca U
3JIEMEHTOB, PacIlOJIOKEeHHbBIX Ha JIMleBoi nanenu. Ecnu npubop
XPaHUJICS MPU MOBBIIICHHOHN BIAXHOCTU UJIM B YCIOBUSX HU3KUX
TeMIlepaTyp, MPOCYLIUTe ero B TeueHue 24 4 B HOpMaJIbHBIX yCIOBHUSIX.

Jlns nutaHus npubopa UCIOJIB3YIOTCS YeThIPe METaNIOTUAPUIHBIX
akkymyJssitopa tuna AA. [1pu noaknrodeHun 6J10ka MUTaHUS TPUOOP
NEePEeXOJUT Ha IUTAaHUE OT ITOrO BHEIIHEI0 UCTOYHUKA U
aBTOMATUYECKH, (€ClId 3TO He0OXO0IMMO) 3aIlyCKaeT Mpollecc 3apsiaa
BCTPOEHHBIX aKKyMyJIATOpoB. [locie 3aBepieHus ux 3apsiaa npuoop
NPOJIOJKAET paboTy OT BHEIIHEr0 UCTOYHHUKA.

[TockobKy HOBBIE aKKyMYJIATOPBI 00JIa/Ial0T OOJBIIIAM
TEXHOJIOTUIECKUM pa3zOpocoM mapaMeTpoB, JUIsl BRIpABHUBAHUS UX
XapaKTEPUCTUK U JTOCTHKEHUS MAaKCUMaTbHOW eMKOCTH
pEeKOMeHAyeTCs Tiepe]] HauajoM dKCILTyaTaluu mpoussectu 6 - 10
[IUKJIOB TTOJHOTO 3apsia-pa3psa.

Bxmounte mpubop. s sToro Haxxmute KHONKY Bxii/Beiki nBa pasa:
HepBbIi pa3 - KPaTKOBPEMEHHO, a BTOPOH pa3 - HAXKMHUTE U MOAEPKUTE

9
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€€ B HAXXaTOM COCTOSTHUH HECKOJIBKO CCKYH.

JUd BBIKITFOUEHUS] TPUOOpa HAXKMUTE 3TY Ke KHONKY U TOJIEPKUTE
HECKOJIBKO CEKYHJI B HA)KaTOM COCTOSIHUM.

O npaBUJILHOM BKJIIOUYEHUU U HOPMAIbHOM HAMPSKEHUH MUTaHUS
CBHUJICTENIbCTBYET MOSIBJICHHE Ha SKpaHe 3aCTaBKU, COOOIIAOIIEH O THTIe
npubopa U BEpCUU BCTPOSHHOTO MPOrpaMMHOTO oOecrieueHusl.

[Tocne BkmtoueHus npubopa Haxxmute kHonKy (Ok) miu nogoxxaure
HECKOJILKO CEeKYyH/I. B pe3ynbrare Ha sKpaHe JOIKHO OTOOPa3UThCS
rJIaBHOE MEHIO (pUCYHOK 7-1).

— WHaukaTop nutaHus
— WHaukaTop ckopocTu NoAKnioHYeHNs
WnpukaTop ay6nuposanus IP agpeca B noacetn
NHAnKaTop M3mepeHus
WHpnkaTop pexxuma ronocoBoi CBA3n
MHawnkaTop coegnHernns PPPoE

v v hTeKyu.tee Bpems
= 1G 'urp 12:00:05
Ping

TecT RFC2544
MoakniwvyeHne no PPPOE
co3saHue OTYETOB
CTaTUCTUKA

TecT kabena (R145)
UHpopmauma SFP
ronocosasa CBfA3b
HacTpouka

CBA3b C MK

CneuumanbHble TecCTbl
reHepaTop Tpaduka

Pucynok 7-1. I'naBHOE MeHIO

BceTpoeHHoe yeTpoicTBO KOHTPOJISE aKKyMYJISITOPOB OTKITFOYaeT Mpruodop
MPU CHW)KEHUU HaMpsHKEHUs MUTAHUS HUXKeE JOMYCTUMOTO.

KoHTponupoBath ypoBeHb 3apsiia aKKyMyJISITOPOB MOKHO IO
n300pakeHuIo OaTapeiiky B IeBOM BepxXHeM yIiy aKkpaHa. [Ipu
MOJIKJIFOUEHUH OJI0Ka MUTaHUS MPUOOp MEPEXOAUT Ha TUTAHHUE OT CETH.



8 HAYAIJIO PABOTbBI

8.1 I'maBHOE MeHIO TTpubopa

[Ipubop pacnonaraer HabopoM GYHKIUH, OOCTYI K KOTOPBIM
OCYILIECTBIISIETCS Uepe3 II1aBHOE MEHIO.

['maBHOe MeHIO TIpUOOpa COCTOWT W3 CTPaHWI, KaXaas W3 KOTOPBIX
COJICP)KUT HECKOJIbKO TYHKTOB. Ha skpaHe MyHKTBI OTOOpa’karoTcs B
dbopme criucka.

C nomompio KHOMOK «W¥» H «P™» MOXHO H3MEHATh TeKyIuii
BBIOpAHHBIA MYHKT IJIaBHOTO MEHIO, KOTOPBIN BBIJIESETCS MHBEpCUEn
TEKCTa.

Haxxatnem kHomku «Ok» MOXHO BONTH B BHIOpaHHBIM MyHKT MEHIO, a
MOCJeAYIOIUM HaxkaTheM KHOMKU «Esc» BepHYThCS B IIaBHOE MEHIO.

VY OOJBIIMHCTBA ITyHKTOB INIABHOTO MEHIO CYIIECTBYET COOCTBEHHOE
MEHIO, OPraHU30BaHHOE B OJIHY WJIM HECKOJIBKO CTPaHMI (3aKJIa0K).
Br16op Texy1iei cTpaHUIbl OCYIIECTBISIETCS ¢ TOMOIIBIO MTyHKTa MEHIO
Crpannua, mu6o npu nomoIy KHomok «P+» - cnemyromas ctanuma u
«P-» - mpenpaymas cTpaHuua.

Ha ctpanuniax meHto B popMme crircka oToOpakaroTcsi UMeHa U
3HAYEHMS PA3IUYHbIX MapaMeTPOB.

C nomomplo KHOMOK «\N/» M «M™» MOKHO HU3MEHATh TEKYIUid
BbIOpaHHBIA TapaMeTp, KOTOPBIM BbiaenseTcss nHBepcued Tekcra. C
TIOMOIIIBIO (PYHKIIMOHAIBHBIX KHOIOK, a TaK)Ke KHOIMOK «<&», «2» H
«Ok» MOXHO BBIMOJHATH pa3ddHble JEHCTBUS CO 3HAYEHHSIMH ITHX
napaMeTpoB.

8.2 Crnmcok (pyHKIUH TIIaBHOTO MEHIO

HNuTepdeiic

Hacrpoiika npubopa Ha B3auMopeicTBrEe ¢ GU3NIECKUM U
KOMMYHUKAIMOHHBIM YPOBHSIMU CUCTEMBI TIepeiaun JaHHbIX

Ping

OrtnpaBka u npuém 3xo 3anpocoB 1o npotokosy ICMP (Internet
Control Message Protocol)

Tect RFC2544

MeHnto ynpaieHus TectoMm o meroauke RFC2544
MMoakaroyenue no PPPoE

MeHto yrnipasiieHus noJikiroYeHneM k ceppepy PPPoE.

11



COSIIRHHC OTY€TOB

Co3nanne TeKCTOBOTO OTUETA IO pe3yJibTaTaM POBEAEHHOTO
m3Mmepennst RFC2544 wnu tecta MeHoro kabers.

CraTHcTHKA

Orob6pakeHre CTAaTUCTUKHU TpUEMa IMaKeTOB.

Tect kateas: (RJ45)

[TpoBenenune TecToB Kabems Ak MeTHOTO UHTepdeiica
Nudpopmanusa SFP

[Tonyuenune nndopmaiuy 06 yCTaHOBICHHOM ONTUYECKOM MOJTYJIe
I'orocoBasi cBSI3b

Opraausanus KaHaja roJI0COBOM CBSI3U MEXIY U3MEPHUTEIIbHBIMU
npubopamu.

Hacrpoiika
Hactpoiika Teky1iei qaTbl, BpeMEeHH U JPYTUX QyHKIUH.
Cessb ¢ IIK

CBsi3b ¢ MepcoHaTBHBIM KOMIIBIOTEPOM IS Nepejadl OTYETOB 110
pe3yabTataM U3MepeHusl.

CneunajbHble TeCTbI

B sTom pexknme npousBoautcs tectupoBanue MPEG noTokoB u nouck
noctynHbix cepBepoB PPPoE, konTposs naketoB LLDP.

I'enepaTop Tpajduka

DTOT peXUM MpeHa3HaueH 71l uMUTauuu Tpaduka Ha ypoHe L2. Jlo

20 maagmmx 6ut MAC anpeca UCTOUHHKA MOTYT MEHSThCS CITy4alHbIM
obpazom.

[Tepen BX0/IOM B HEKOTOPbIE ITyHKTHI TJIABHOI'O MEHIO HE0OXOAMMO
3aBeplInTh Tekyiee namepenue RFC.



9 HACTPOMKA UHTEP®ENCA

= 1G 12:00:05
flopt

Tun: Me/HbIN

Pexum: ABTO (MDI)
Autoneg: BKN

Speed: 1000Mbit
Duplex: Full

Flow Control: BbIkn

Fl.MopT F3.VLAN
F2.CeTb
t TeKyu.|ee Ha3Ha4vyeHune

kHonok F1, F2, F3, F4

Pucynok 9-1. Mento HacTpoiiku uHeitHOrO HHTEpdeiica

C nomompio KHOMOK «\» M «P» MOKHO HU3MEHATH TeKyIIMii
BBIOpPAHHBIA IYHKT, KOTOPOMY COOTBETCTBYET 3HAaY€HHUE HEKOTOPOTO
napamerpa. BHU3y skpaHa oToOpakaeTcsi CIMCOK 3HAauyeHUH, KOTOpbIe
MOXET MPUHUMATh 3TOT MapaMeTp, WIK BapHaHTbl JEeHCTBUM, KOTOPHIE
MO>XHO COBEPILIUTH C €r0 TEKYIIMM 3HAaYEHUEM.

Hanpumep, Haxxkatue KHONKM F2 mNepexkiItoudT TEKYLIyH0 CTpaHUILy
pexxuma uHTepdelic Ha HaCTPOUKHU CETH.

B HeKOTOpBIX CiTy4asx MOJHBIX CIMCOK BO3MOYKHBIX 3HAYeHUH OoJblle
yeTbIp€X. Torma xkHonka F4 ucnonbe3yercst Il IPOCMOTpPa OCTaJIbHBIX
3Ha4YeHMH, KOTOpble OyIyT OTOOpakaTbCsl FPyNIIaMU MO TPU 3HAYEHUS
MocJie KaKJ1I0ro HaxkaTus KHONKM F4.

Crpannna

Br16op cTpaHuis:
F1-Hactpoiiku nopra
F2-Hactpoiiku cetn
F3-Hactpoiiku VLAN

Tun

Bri6op Tumna uatepdeiica:
F1-mennbnii nnu F2-ontuueckuii

13
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Pesxxum

Bri6op pexuma paboThl BCTPOSHHOTO KpoccoBepa Jisi MeHOTO
kabens. [1o3BosIsIeT MCTIONTB30BATh KaK «IIPSIMON» TaK U
«MepeKpECTHBII» TUI MAaT4Y-Kop/a AJis MOJKII0UeHUs mpudopa K
aKTUBHOMY CE€T€BOMY 00OPYI0BaHUIO.

PexoMenyeTcst UCMIOIB30BaTh PEXXUM ABTO.

Autoneg

VYnpasnenue ¢GyHKIMeH aBTOpacno3HaBaHUs U aBTOOIPeIeNISHHUS.
Pexomenayemoe HauanbHOe 3HaUeHUe: Bk

Speed

OrpaHnyeHre MaKCUMaJIbHOM CKOPOCTH COeIMHEHHUs (Tpr
BKJIFOUEHHOM aBTOOPACIIO3HABAHUN).

Duplex

Tekylmmii pexum CBSI3U — AYIUIEKC BCEra BKIFOUEH
Flow control

F1-Bxonsmue «Pause» dhpeliMbl UTHOPUPYIOTCS.

F2- Bxonsmue «Pause» ¢ppeitMbl mpuHUMArOTCA, NiepegaTunk mpudopa
JieNiaeT rnay3y B COOTBETCTBUU C MOJyYEHHBIM 3aIIPOCOM.

Crpannna Cetb

MAC aapec

[Tpubop siBnseTcs cTaHAapTHRIM ycTpoiicTBoM cetu Ethernet. [{ns
3ananus MAC agpeca ucnosb3yiTe GyHKIIMOHAIbHbIE KHOIKH.

IP agpec

Jlna 3aganus [P agpeca npubopa BOWIUTE B PEXXUM pelaKTUPOBAHUS U
UCIOJIb3YITe LUM(PPOBYIO KIaBUATYpy U KHOMNKU Kypcopa. Bl Takxke
MOXeTe BbIOpaTh ajpec U3 CIUCKA MOCIeAHUX UCIOIb30BaHHBIX
aZpecoB.

Macka noacern

[Tpu oOpareHny K y31aM, HaXOISIIAMCS BHE TI0JICeTH Tprudopa Oy et
UCIIONIb30BAThHCS afpec MITI03a 10 YMOTdaHuio. Takke MacKa MmoJceTH
UCTIOJNIb3YETCsl PY CO3AaHUH IMPOKOBEIIATEIEHOTO 3ampoca AJis
oOHapyXKeHUs IPYTrux MpruOOpOB.

laro3

Pazperienne vim 3amnpelienre oOpalleHii uepes uIro3.

Anpec uuio3a

IP agpec 1uir03a Mo yMoa4aHUIO Ha KOTOPBIA OyayT MepeHanpaBisiThCs
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BCE 3aMpOCHl K TprUOOpaM, HaXOISAIMIUMCSI BHE TIOJICETH TAHHOTO
npuodopa.

Crpannna VLAN

VLAN lev
VYposenb noaaepxku VLAN:
Brikn — 6e3 moaaepKKy BUPTYadbHBIX CETeH,

1 — VLAN c onaum terom (ctanaapt 802.1Q) npu 3TOM UCTONIB3YIOTCS
HacTpoiiku VLANI,

2 — VLAN c aBoitHeiM TerupoBanueM (QinQ) npu atom VLAN?2
sBIIIeTCs] BHEITHUM (pacnonoxen ommxke kK MAC anpecy), a VLANI
BHYTPEHHUM.

VLAN1

Unentudukarop tuna VLAN1. Bo3mosxubie 3Hauenus "8100", "88AZ",
"9100", "9200", "9300". Bo3MoxkHa mogAepKKa JOMOTHUATEIbHBIX
HECTaHJaPTHBIX TUIIOB.

VLANI priority

3HaueHue 3-X OUTOBOIO MOJISI IPUOPUTETA B COOTBETCTBUU CO
cranaaptom 802.1p.

VLANI1 id
Howmep BupTtyanbHOMU ceTH.

VLAN2

Unentudukarop tuma VLAN1. Bo3mosxusie 3Hauenwns "§100", "88AZ",
"9100", "9200", "9300". Bo3MoxxHa noAAepKKa JOTOTHUTEIbHBIX
HeCTaHAapPTHBIX TUIIOB.

VLAN?2 priority

3HayeHue 3-X OUTOBOTO MOJIS IPUOPUTETA B COOTBETCTBUU CO
cragaaptom 802.1p.

VLAN2 id
Howmep BupTyanbHOil ceTH.

PING

YTunura Pll’lg ABIACTCA CTAaHOAAPTHBIM CPEACTBOM TCCTHPOBAHUA CETEH.

Omna ocHoBana Ha nipotokoie ICMP (Internet Control Message
Protocol)

15
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[Tpubop cnocoben mpuauMarth u o06padarsiBate [CMP 3ampochr.

JI1st oTIpaBKM 3aIpOCOB HACTPOWTE MapaMeTpbl YTHIATHI Ha CTPAHULIE
«Kondurypauus», yctaHoBUTe Kypcop Ha MMyHKT MeHto «CTapT» U
HaxkmuTe KHOTKY «F1». Ha sxpane aBromatudecku orobpaszurcs
cTpanuua «Pe3ynbrarsy.

He 3a0pIBaiiTe, 4TO HA CTAHUITY HACTPOUKH MOYKHO TaK)XKe BEPHYTHCS C
IIOMOIIEI0 KHOIIKU «P+y.

Pe3ynbTaThl paboThl Oy 1yT OTOOpa)xaTbesi B BUjie TaOIUIIbI.

IIpumeuyanue: BcTpoeHHBIH B IPUOOP MUKPOKOHTPOJLIEP SIBIISETCS
HU3KOCKOPOCTHBIM YCTPOHUCTBOM, TTO3TOMY Pe3yJIbTaThl H3MEPEHUS
BpPEMEHH OTKIIMKA SIBIISIOTCS OTHOCUTEIPHBIMU U HE MOTYT SIBJISITHCSI
Mepoit IPOU3BOAUTEIIBHOCTH. DTO K€ OTHOCUTCS U KO BpEMEHH
00paboTku npudopom Bxoasmmx [CMP-3anpocos.

Jlnst u3aMmepenus 3aaepxkek ucnoib3yite Tect RFC-2544 «Latency»

IIpumeuanue: [Ipu ycranosnenHoit ceccun PPPoE icmp makeTst 6yayT
OTITPABIISATECS C ajpeca, HA3HAYSHHOT'O JJIsl CeCCUU Ha (HU3NYEeCKUit
anpec cepBepa PPPoE.

IP aagpec:

F1. — Jlna nocumBoasHOro BBoAa IP anpeca. Mcnone3yére KHONKY €
crMBoJIaMU MGp Ha KiaBuarype nprbdopa. C mOMOIIBIO KHOMOK «€» 1
«=2» MOXHO MepeMeIIaTh Kypcop K TeM 1udpam, KoTopbie TpedyeTcs
WU3MEHUTD.

F4. — Brei6op IP aapeca u3 Tekyiero crnvcka aapecoB

Jdannbie

Pa3mep Onmoka naHHBIX, OTHpaBisieMbix B makete [CMP

Timeout

Bpewms oxugaHus oTBeTa Ha OTIIPABIECHHBIN 3aMIpOC B MUJUTUCEKYHAAX.

Hcrnonb3yiiTe KHOIIKU «€» M «=2» IS U3MEHEHHS TEKYIIET0 pa3ps/ia u
kHonku F1 u F2 i ero n3aMeHeHus.

HuTtepBan
HHTepBai oTnpaBKH 3alIpOCOB B MUJUINCEKYHIAX.

Hcrnonb3yiiTe KHOIKU «€» M «=2» JUII CMEHBI TEKYIIETO pa3ps/ia u
kHonku F1 u F2 g ero n3sMeHeHus.

TTL
[Tapamerp ICMP naketa Time To Live (Bpemst xu3Hn)



11 TECT RFC2544

11.1 IIneip-momxynb

Jlna npoBenenus tectoB RFC-2544 tpeOyetcst aa npubopa ATLAN.
OnuH u3 npubOPOB ABISIETCS THULIUATOPOM U3MEPHUTENHHOTO
mpolecca, a BTOPOi OpraHu3yeT «Iieidy - mpuéM n3MepruTeTbHBIX
MaKeTOB Ha JlaJlbHEM KOHIIE CeTH MJIU Ha BhIXOJE CETEeBOTO
0o0opyAOBaHUs U TIepeHanpapieHrne nX 00paTHO HHUIIUATOPY
n3mepenus. Jlroboit 3 npudopoB ATLAN moxeT paboTaTh Kak B
peXrMe MHULIMATOpa U3MEPEeHUs], TaK U B peKUMe HuIei(-MOTy .

Pucynox 11-1. Menro HacTpoliku 1uterd-Morys

MeHto pexxnmMa «Iei-Moyb» COCTOUT U3 IBYX CTPaHUILI:

12:00:05

KOH(Ur-s

X

Aneg

Mnouck moaynem
IP ajapec:
192.168.0.100
cTaTyc Hen3BeCTeH

UMs wnend-moayns
MAC aapec:
HeT CBA3MU

F1l.KOHpuUr-s
F2.Mouck

KOH(UTypaluu 1 pe3yJbTaToB MOUCKa MPUOOPOB.

Cy1iecTByeT HeCKOJIbKO croco00B BIOOpa 1 HACTPOUKH mpudopa-

napTHEpa ISl OpraHu3aluy TeCTUPOBAHUS:

e 3anate [P-anpec npubopa 1 nepeBecTy ero B pexuM «uuierd»
(«Loop»), ecnu OH el& He HAXOAUTCS B 3TOM PeXHUME (CM. MMyHKT

MeHIo «CTaTycy).

e Brmonuuts nouck npubopoB ATLAN B Texymieit moncetu
(mpubop UcHob3yeT MacKy MOJICETH, CM. HAaCTPOHKU HHTepdeiica,

CeTb)

e BKIIOYNTH WK BRIKIIOYUTH PEKUM IIIeii(ha MOKHO JTOKaJTBHO B
meHto «Hactpoitka» rmaBHOro Merro pubdopa. [Tynkr «IlLteiidy.
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OnurcaHue MyHKTOB MEHIO:

Crpannna

Bri6op cTpaHuLib:

F1-Kondwurypanus, F2-Pe3ynpTaTsel noucka
ITouck moaynei

F1-Crapr, F2-Cton

IP anpec:

F1.— JIns nocumBosibHOTO BBoja IP anpeca. Mcnonb3y€Te KHOMKH C
cuMBoJIaMu uGp Ha KiaBuarype nprbdopa. C mOMOIIBIO KHOMOK « € » 1
«=2» MOXHO MepeMeIaTh Kypcop K TeM nudpam, KOTOpbie TpeOyeTcs
U3MEHMUTh.

F4. — Bri6op IP anpeca u3 Tekyuiero crnucka aipecon
Crartyc

F1-BKJIrouenue pexnma mnuielid Ha ynanéHHOM npudope
F2-BbIKJIrouenue pexrnma muiend

F4-00HOBUTD

CrnpaBa orobpaxkaercs pexuM npudopa, MoJydeHHbIN B pe3yibTaTe
nocieqHe! CBsI3U ¢ yAalIEHHBIM PUOOPOM

Hmsa mieiddp-monxy.is

Jlis ynoOcTBa pacro3HaBaHusi MOy el B mpoliecce paboThl Boi
MOXeTe MIPUCBOUTH MPUOOPY CUMBOJIBHOE UMSI, KOTOpOe OyieT
0TOOpakaThCsl IPH YCIIEITHOM YCTaHOBIIEHUHU CBsI3U. )i momyyeHus
JOTIOTHUTENbHOW NH(OpMAIIK 00 H3MEHEHUHU 3TOr0 UMEHU CMOTPHUTE
ONMCaHue MyHKTa riaBHoro meHro «HacTtpoiikay.

MAC aapec

Oto6paxaet ¢pusznueckuii agpec ynanéaHoro Mmoxydis, unu MAC anpec
IIJTF03a TI0 YMOJTYaHHIO, WM OIIMOKY B Cllyyae Heya4yH IPH MOTBITKE
CBSI3aThCS C yNaIEHHBIM MTPHUOOPOM.

CyiectByeT Bo3MOXHOCTb 3a7aTh MAC azpec Bpy4HYIO.

IIpumeuanue: B ciyuae ycnemHnoro onpeaenenuss MAC agpeca u
NepeKIoueHns yaanéHHoro npudopa B pexum mueida, ero I[P u MAC
aZipeca aBTOMAaTHYeCKH KOMUPYIOTcsl B KoHpurypaiuto tecta RFC-2544
(ctpanuna «IToTox»). B HHBIX cilydasx 3alOJIHSTH MOJI€ TOTOK JTOJKEeH
caM MOJIb30BaTeNb.

IIpumeuyanue: npu nposeaenun tectupoBanus u3 PPPoE ceccun,
NepeKtoueHre pexxrMa el -Moayis BO3MOXHO ocie Beoja [P
anpeca. [Touck mpubOpOB B 3TOM peKUMe HEBO3MOKEH.



11.2 Konduryparnus
DTOT IMYHKT MEHIO IT03BOJIIET BBIITOIHUTH HACTPOUKY TecToB RFC-
2544.
MeHnto HacTpoiKH KOH(DUTYpalluy COCTOUT U3 6 CTPaHMUII:

O6mme, [Torok, Throughput, B-to-B (Back-To-Back), Frame loss,
Latency.

JUtg cMeHBlI cTpaHuLl Bbl MOXKeTe HCIO0b30BaTh ITYHKT MEHIO
«Hactpoiika» (Bcerna pacmosoXeH NepBbiM) U PyHKIIMOHATbHBIE
KHOIIKY WJIA KHOIIKU «P+» 1 «P-».

Ornucanye MyHKTOB, PacOJIOKEHHBIX Ha cTpaHuIle «O0Ime.
Exnaunsi

Merabutbl B ceKyHy uiu npoueHTs (3a 100% npruHuMaeTcsi CKOPOCTh
nepeaaydn, yCTaHOBJICHHAs] B MEHIO HacTpOiiku uHtepdeiica, ecnu He
yKa3aHo UHOE)

Pa3zmep ¢peiima

B cootBetcTBUU ¢ pekomenaauueit RFC-2544 unu ycTaHOBIIEHHBIN
MoJIb30BaTeNeM. (3To pasmep (peiiMa pu3nUecKu TepeaaBaeMblil O
kabemto, 6e3 yuéra nmpeamOynbsl 1 SFD (Start of Frame Delimiter), Ho ¢
yuétom CRC)

Ioab30B.

Pazmep dpeiitma 3aaHHbIN TTOJIB30BaTENEM (UCTIOIB3YETCS TOJIBKO
COBMECTHO C MPEeabIAYIIUM ITyHKTOM)

Throughput

BkirodyeHue v BBIKIIOUEHHE TeCTa HpOHYCKHOfI CITOCOOHOCTH M3 CIIUCKA
MMPOBOAUMBIX K TECTOB.

B-to-B

BxJiroueHue U BBIKIIFOYEHHE TeCTa U3 CIIMCKA MPOBOJUMBIX K TECTOB.
Frame loss

BxiiroueHue 1 BBIKITIOUEHHE TECTa U3 CIIMCKA MPOBOJIUMBIX K TECTOB.
Latency

BxiroueHue U BBIKIIFOYEHHE TeCTa U3 CIIMCKA MPOBOJUMBIX K TECTOB.
Hopma

BxirodyeHue v BBIKIIOUEHHE KOHTPOJISI COOTBETCTBUA PE3YJIbLTATOB
TECTOB 3a/lTaHHBIM HOPMaM.

19
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OrnucaHue MyHKTOB, pacloyioKeHHbIN Ha cTpaHulle «[ToTok»
IP anpec:

anpec nueid-moayns (mpudbopa ATLAN B pexxume nuieiida). Ha stor
azpec OyJeT OTIPaBIATHCS MMOTOK U3MEPUTEILHBIX ITAKETOB.

F1. — Jlna nocumBoasHOro BBoAa IP anpeca. Mcnone3yére KHONKY ¢
crMBoOJIaMH IU(p Ha KiaBuarype nprbdopa. C MOMOIIBIO KHOMOK «€» 1
«=2» MOXHO MepeMeliath Kypcop K TeM 1udpam, KoTopbie TpedyeTcs
WU3MEHUTD.

F4. — Brei6op IP aapeca u3 Tekyiero crnvcka aapecoB

Ecnu Bel nepeBonunu ynan€uuelii npubop B pexuM 1uieida c
MTOMOIIIBIO MEHIO «IITeH(-MOTyIIb» 3TO TOJIe 3aMOTHSIETCS
ABTOMATHUYECKH.

TTL

[Tapametp Time To Live (Bpems xu3nu) B IP 3aronoBke
U3MEpUTENIbHOTO IIaKeTa.

TTL/DS

[Tapametp Type Of Service (Tun cepsuca) / Differentiated service B IP
3aroJjIOBKe U3MEPHUTEIHLHOIO MaKeTa.

Precedence
Hcnonbiyetcs ans ynobersa mpu yctanoBke 6utoB TOS/DS
Source UDP

3agaeT HoMep BbixoaHoro nopta B UDP 3aronoBke n3MepUTeIbHOTO
MIaKeTa.

Dest UDP

3agaet HoMep BxogHoro nopta B UDP 3aroioBke U3MepUTENBHOTO
MIaKeTa.

MAC aapec:

Ortobpaxaetr MAC anpec ynanéunoro moayis, unu MAC aapec nuio3a
M0 YMOJTYaHUIO, WM OIIKUOKY B ClIyyae HeyJauu MpH MOIbITKe
CBS3aThCS C yIaNEHHBIM TPUOOPOM.

CymiecTByeT Bo3MOXXHOCTH 3a1aTh MAC anpec BpydHYIO.

Ecnu Bel nepeBonunu ynan€uuelii npubop B pexuM 1uieida c
TTOMOIIIBIO MEHIO «IITeH(-MOTyIIb» 3TO TOJIe 3aMOTHSIETCS
ABTOMATHUYECKH.

OnucaHue MyHKTOB, pacoyioxkeHHbIX Ha cTpaHule « Throughput»
Bpems
JUTUTeNbHOCTh OTHOM MONBITKY (B OY€pPEJHOM IlIare TECTUPOBAHUS )



TouHnocThb

[penen npekpalieHus MOKCKa TOYHOTO 3HAYCHHUSI TIPOITY CKHOM
cnocobHoctu (Throughput). T.e. kpuTepuii ocTaHOBKH TecTa.

IToBTOPBI

YucTo moBTOPOB (MOMBITOK MOATBEPKAEHUS TEKYIIEro pe3ybTara)
nepes| CiaeAyIOIUM LIaroMm.

HavaabHas CKOpPOCTH

HauanbpHasi CKOpOCTh 715l MOMCKA 3HAUEHUS TPOITYCKHOM CIIOCOOHOCTH.
Hcnons3yeTcs AJid yCKOpeHUs MoJIy4deHus pe3yibTara (0cOOEHHO B
clly4yae HU3KUX 3HAUeHUH U3MepseMoil CKOPOCTH)

Hopma

3agaércs moiap3oBaTeneM JJIsl yA00CTBa KOHTPOJISI COOTBETCTBUS
pe3yJIbTaTOB TeCTa 3aJaHHBIM TPEOOBAHUSIM.

OrnurcaHue MyHKTOB, PacloyIoXeHHbIX Ha cTpaHulie «Back-to-Back»
HavajabHasi AJIUTEIBLHOCTD

dakTUUeCKN HavYalIbHAS ITTUHA «TTAa9KW» W3 U3MEPUTEITLHBIX ITaKETOB.
KonkperHoe uncio nakeToB (¢ppeliMOB) B auke OyeT 3aBUCETh OT
pa3Mepa MmakeToB.

TouHnocThb

[Ipenen npekpailieHus MorMcka TOYHOTO 3HAUYCHUsI pe3ylibTata, [Ipenen
U3MEHEHUS JUTUTEIbHOCTH «ITauyKW» MaKeToB. T.e. KpUuTepuil OCTAaHOBKHU
Tecta. M3mepsercs Bo Pppeiimax.

IHoBTOpHBI

YwrcTo mMOBTOPOB (MTOMBITOK TOATBEPKIASHUS TEKYIIETO Pe3yIbTaTa)
nepe CIeaYIOIIHMM IIIaroM (o4epe HbIM U3MEHEHUEM YHCTa MTaKeTOB B
«Tavke).

Hopma

3amaérces moap3oBareneM Jisl y1o0cTBa KOHTPOJISl COOTBETCTBUS
Pe3yJIbTaTOB TeCTa 3aIaHHBIM TPEOOBAHUSIM.

Ornrcanne MyHKTOB, PacIoJIOKEHHBIX Ha cTpaHulle «Frame lossy
Bpems

JUTTeNbHOCTh OTHOM MOMBITKY (B OUYE€PETHOM IlIare TECTUPOBAHUS )
HavanbHasi ckopocTh

HauanbHas ckopocTh TecTupoBaHus. 3agaérces B mpoieHTax. 3a 100%
MPUHUMAETCS YCTAaHOBJIEHHAS TEOpeTUYECKasi CKOPOCTh COSIUHEHUS
(10, 100 unm 1000 M6wuT/cek.) B mento «aTepdeiicy. Ecnu

IMOJIB30BATCJIb YMCHBIIACT HAYAJIIbHYIO CKOPOCTb TECCTUPOBAHUA, TO 1



BECh JHMarna3oH genuTcs Ha 10 cerMeHTOB ¢ MUHUMAJIBHBIM 3HAUYSHHUEM
0,1 %.

T.€. €CJIM Ha4aJbHYI0 CKOPOCTh 3a7aTh paBHOU 5% OT MakCcUMaIbHOU
TEOPEeTHUeCKOU, OT mosryuntcst uHTepBait 5%/10 = 0.5% u u3mepenus
OynyT MpOBOAUTCS IpHU 3arpy3ke kanana 5; 4.5; 4; 3.5; 3; 2.5; 2; 1.5; 1;
0.5 %.

Hopma

3agaéTcs mojp3oBaTeNeM I y100CTBa KOHTPOJISI COOTBETCTBHS
Pe3yJIbTaTOB TeCTa 3aIaHHBIM TPEOOBAHUSIM.

OrnucaHue MyHKTOB, PacOJIOKEHHBIX Ha cTpanule «Latency»
Bpems

JITMTeNbHOCT OHO# MOTBITKH TECTUPOBAHMS Ha OTPeICTICHHON IITMHE
dpeiima.

IToBTOPBI
YucTo ycpelHeHUH pe3yibTara.
CkopocTb

CxopocTh oTnpaBku (ppeliMoB, HA KOTOPOU OyIeT MPOU3BOAUTHCS
U3MepeHHe 3aJePKKH.

N3 Thr-put

Hcnonb30BaTh pe3yabTaThl U3MEPEHUS TIPOITYCKHOM CITOCOOHOCTH TSI
IIPOBEACHUS TeCTa «3aqEPIKKa».

Hopma

3aga€rcs monap3oBaTeneM JJIsl yA00CTBA KOHTPOJISI COOTBETCTBUS
pe3yJIbTaTOB TeCTa 3aJaHHBIM TPEOOBAHUSIM.

11.3 Cratyc Tekyiero usmepeHus

22

Jliis GBICTpOro BXoJa B MEHIO CTaTyca MOKHO UCIIOJIb30BaTh KHOIKY
«Ctapt/CTOm». DTOT pexxuM NpeJHa3HayeH AJs YIpaBIeHUs
U3MEPEHUSIMU U MOJTy4YeHUs] HHPOPMALIMU O TeKyIIeM U3MEePEeHUU U
X0Jl€ TECTUPOBAHUS.



=3 1G n 12:00:05

12:00:00 00:00:05 <— Bpews

Tput 3aBepiueH HOPpMa UHdbopmauns o

B2B BbllMONTHEeHUe xone

FLOS B oqepeﬂ'w BbINOJTHEHUA

TEcToB

Lat B ouyepeau

128 1689189 nost 1 WHdopmauns o

TX 1689189 RX 1689189 TekyLiem Tecte
ynpaeneHua

Fl.CtapT

F2.CTton

Pucynox 13-1. Menro ctaTyca

B BepxHeli yactu skpaHa 0ToOpa)karoTcs - BpeMsl Hayajia U3MepeHus U
BpeMs, MIpoILIe/IIIee C ero Havaa.

B cpenneili yactu sxpaHa oToOpaXkaeTcsi X0 BBITIOJTHEHHUS
TeCTUpOBaHus. HampoTuB KpaTKOTro Ha3BaHUs TeCTa OToOpakaeTcs
cTaTyc TecTa (B ouepe/u, BhIMOJIHEHNE, 3aBepIlieH, TpepBaH) U
pe3ysbTaT NPOBEPKU Ha COOTBETCTBUE 3alaHHON HOpMeE (B IPYTUX
peXKUMAX «J1a» WIIA KHET).

Hanee oToOpaxaeTcsi UH(GOpPMALKS O CTAANH BBITIOTHEHUS TEKYILIEro
TecTa (TeKyIasl IuHa GhperiMa, YUCIIo TIepeTaHHBIX U TTOTYIeHHBIX
b peliMoB, HOMEp TTOBTOpa U Jp.)

B HmkHe# yacTu HaXOAUTCS MEHIO YIIPABICHUS TECTOM.
Crapt/Cton

F1 - 3anyck u3mepenus. F2 - ocTaHOBKa U3MEpeHUs.

11.4 Pe3ynbTatel

DTOT peXXUM UCTIONb3YeTCs Il IPOCMOTpPA Pe3yJIbTaTOB TEKYLIETro
U3MEpPEeHHUS.

MeHto coctouT U3 4eThipéx ymctoB: Throughput, B-to-B, Frame loss,
Latency u Jitter. Ha cTpanmiax, oToOpaxarorcs pe3yiabTaThl
TECTUPOBAHUS U UX COOTBETCTBHE 3aJJaHHBIM KPUTEPHSIM.
[TepekitoueHre CTPAHUIL BBITTOTHSIETCS C TTIOMOIIBIO ITYHKTa MEHIO,
MO0 C ITOMOIIBIO KHOIIOK P+ P-.

Pe3ynbTaThl oToOpaxkatorcs B Buje Tabnuibl. [lepBriil cTonben — qivHa
dpelimMa, BTOpO pe3yJibTaT B BEIOpAaHHBIX SIMHUIAX (CM. HACTOUKY
U3MEpPEHUsI) U pe3yJIbTaT MPOBEPKU Ha COOTBETCTBUE 3aJJaHHON HOpME

(ecyu BKJIFOYEH PEKUM KOHTPOJISI HOpMBI). Bel MOXKeTe n3MEeHUTh
23



HOPMY Kak /10, TaK U MOCJe MPOBEJIEHUs TeCTa, pe3yJbTaThl Oy IyT
aBTOMAaTUYECKH MPOBEPEHBI CHOBA.
Ha ctpanune pe3ynbraroB Tecta Frame loss (motepu nakeToB)

pacrosnoxxeH myHKT MeHo «lllar». Mcrone3yiTe 3TOT MyHKT A
IIPOCMOTpA BCEX PE3YyJIbTaTOB U3MEPEHMUS.

= 1G 12:00:05
Throughput

cTaTyc 3aBeplueH <— Menio
Bpems 00:01:25

64 100.0 % Aa

128 100.0 % na <«— PesyneTathl
256 100.0 % Aa

512 100.0 % Aa

1024 100.0 % Aa

1280 100.0 % Aa

1518 100.0 % ha

F1.Throughput F3.Frame Tloss
F2.B-to-B F4.Latency

Pucynox 16-1. MeHnto pe3ynbTatoB

11.5 CraTtuctuka

BrIcTpBIil mepexoa Ha CTpaHULly CTAaTUCTUKHU MO TEKYIIEMY U3MEPEHHUIO.
(Cesxurecs ¢ pazpaborunkamu, eciii Bam tpeOyetcst coop
JOTIOJTHUTEJIbHBIX [TapaMeTPOB)

11.6 ITamath koHpUTYpaLIHid

CoxpaHeHue U 3arpy3Ka HacTpoek uHTepdeiica 1 mapameTpoB
TECTUPOBAHUS.

12 TIOAKJIFOYEHMUE I1O PPPoE

12.1 OcuHoBrel PPPoE

PPPoE — cokpamenue ot anri. Point-to-point protocol over Ethernet,
YTO MOXET OBITh MepPeBe/IEHO KaK MPOTOKOJ TOYKa-TOUKa Yepes
Ethernet. Cm. pexomenmamuio RFC 2516.

IIpoTokon Touka-TOUKa MOApPa3yMeBaeT yCTAHOBJIEHUE COEUHEHUS
Mexy aBymst Toukamu. [ onucanus PPPoE yno6Ho ncnonb3oBath
MO/IeNb KJIneHT-cepBep. OOBIUHO HECKOIBKO YAaNEHHBIX YCTPOUCTB
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(aboneHTCcKOE 00OpynOBaHUE) ycTaHaBnuBatoT coenuHeHue PPPoE ¢
cepBepoM TpoBaiepa.

Brigenstor nBe cranuu coenuHenus — oonapysxenue (PPPoE discovery)
u ceccus (PPPoE session). IIpouecc oOHapyxkeHuUs B CBOIO OYepeab
COCTOUT M3 YEThIPEX CTaUM:

1. PADI (PPPoE Active Discovery Initiation)

[Tonp30BaTenbcKOe 000pynOBaHNe (KIMEHT) JOKHO HANTH Tak
Ha3bIBaeMblil KOHIIeHTpaTop AocTymna (Access Concentrator - AC) nns
3TOTO0 OHO OTMPABIISIET MaKeT ¢ MmupokoBemareaTbHbiM MAC agpecom.

2. PADO (PPPoE Active Discovery Offer) Knuent oxunaer ot cepsepa

OTBeT — npeioxkeHre. OTBETOB MOXKET ObITh HECKOJIBKO, €ClI Ha
JTAaHHOM CEIrMeHTe CETH HaxoaaTcsl Heckoibko AC.

Ipumeuanue: OgHOM U3 MpoOIIEeM, KOTOPhIE BOZHUKAIOT MPH
vcnosib3oBaHnu nposaigepamu PPPoE, sBisercs Hannuue
HexKenaTenbHbIX CTOPOHHUX AC B ceTH, 0COOCHHO eCJIM OJIMH U3 HUX
MPUCHLUIAET CBOE MpeIJI0KEHNE paHbllle KOHLEHTpaTopa MpoBaiiaepa.
JlaHHBIN peKuM MO3BOJISIET OTCIIEIUTD MOAOOHbBIE CUTYalINH, YTOObI
MNPEANPUHSITH MEPHI IO UX YCTPAHEHHUIO.

B PADO nakeTte koHLIeHTpaTOp A0ocTyna coodiaet cBoit MAC-aapec u
ums (AC-name)

3. PADR (PPPoE active discovery request)

Kinuent BeiGupaet onun u3 orBetoB PADO u otnpaBnser Ha
cooTBeTcTByOIM MAC-anpec 3ampoc.

4. PADS (PPPoE Active Discovery Session-confirmation)

Cepgep otnpasisieT B oTBeT naketr PADS B koTopom coaepkuTcs
uneHtudukatop ceccun Session ID.

C‘-II/ITaeTCSI, YTO C 3TOT'0O MOMECHTA YCTAaHOBJICHA CECCUAI.

JI7st 3aBepILeHHsI CeCCUM, KaK KIIMEHT, TaK U cepBep MOTYT OTIIPABHUTH
npyr apyry naket PADT (PPPoE Active Discovery Termination).

IIpumeuanue: [locne npuéma PADS B BepxHeil yacTu 3KkpaHa
oToOpaxkaeTcst mpu3Hak ycrtaHoByieHus: ceccut PPPoE - cumBon «Py.

[Ipu npuéme ot cepsepa nakera PADT unaukarop racurcs.

Crnemyromuii 3Tam yCTaHOBICHHUS COSTMHEHUS BBITIOJTHSIETCS C
nomotnbto nporokoia PPP LCP (Link Control Protocol), siBistrorerocs
yacTbto mpotokosia PPP (cm. pekomennanuio RFC 1661).

[TakeTtsl LCP nepenatorcst BHyTpH naketoB PPPoE. C nmoMomnisto
nporokona LCP nBa ycTpolicTBa 10roBapuBaroTCs O apameTpax
COeIMHEeHUs B BUJI€ IByX IUAJIOTOB, UAYIIUX NapaljesbHO.
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[Tpumep xona auasngora ¢ OJHONH CTOPOHBI — CTOPOHBI KIIUEHTA.

3anpoc ot AC: Configure-Request(conpoBoskiaeTcst CIIMCKOM OTITUH 1
’KellaeMbIMH 3HAYCHUSIMH STUX OIIIUH )

Otset ot kirenTa: Configure-Reject (conmpoBoxaaeTcst CITUCKOM
OTIITUH, 3HAYEHUS KOTOPBIX 00CYX ICHUIO HE TOJIeKaT)

3anpoc ot AC: Configure-Request(comnpoBoskiaeTcst CIIMCKOM OTITUH 1
KellaeMbIMH 3HAYCHHUSIMH STUX OMIUH, HO YK€ TOJIBKO TeX Ha KOTOPbIe
He Obu10 Reject)

Otsert ot knuenTa: Configure-Nak (compoBoxaaeTcst CIUCKOM OTIUH U
3HA4YeHHH KOTOpPBIE JKeJaeT MOJyYUTh KIHEHT)

3anpoc ot AC: Configure-Request (cormpoBoskmaeTcst CIIMCKOM OTIUH U
’KellaeMbIMH 3HAYCHUSIMH STUX OIIIUH )

Otsert ot kiuenTa: Configure-Ack (B 3ToM cilydae KJIMEHT CIIUCOK
ONIHUNA U UX 3HAYEHUS] HE MEHSIET)

Hekotopsle cTaguu MOTYyT OBITh IPOMYILUEHBI, €CJI KIIMEHTa Cpa3y
yCTpauBarOT CIIUCOK OINLUN /WU UX 3HAYSHUS.

[Tocne nonyuenus obeumu ctoponamu Configure-Ack cepsep
HAaYMHAET OCYIIECTBISATH KOHTPOJb COSAMHEHUS C TIOMOIIBIO TTAaKETOB
tuna Echo-Request (Ha koTopeie knueHT otpaBisieT Echo-Reply).

Crnenytoieit ctagueit siBisieTcss UISHTUDUKALIHS.

[Tpubop nmognepxkuBaet 2 mporokoia uaeHtudukanuu PAP u CHAP
cM. RFC1334.

[Tocnenneit cranueit siBnsieTcst kKoHQuUrypauus [P mapamerpon
coequHeHus ¢ momoIikio nmporokojia [IPCP (Interne Protocol Control
Protocol) cm. RFC1332.

[Ipouecc kKoH(pUTYpaIK TaK)Ke UMeeT BUJ] IUajiora, MoJ00HO

nportokosry LCP, HO B JaHHOM cilydae TOJbKO OJTHOTO JAHaiora —
cepBepa ¢ KIMEHTOM.

12.2 Mento pexuma PPPoE
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Koundurypauus

B 3TOM nyHKTE MEHIO MPOU3BOJUTCS HACTPOMKA MapaMeTpoB
B3aMMOJICHCTBUS C yAAIEHHBIM CEPBEPOM U IIPOU3BOJUTCS 3aITyCK
MONBITKY COeTMHEHUS WM OTKIIFOUEHHE YCTAaHOBJIEHHOTO COeIMHEHMUSI.

Crartyc
OroOpakaeT Tekyllee COCTOSIHUAE MOIKIIOUEHUS K CepBepy.
JlomoyTHUTETBHAS CTPOKA HI)KE TAHHOTO ITyHKTa UCTIONB3YETCsI



JUISL IeTAIU3alH CTaTyca OIMepalu.

pado => padr

Jlnana3oH BO3MOXHBIX 3HaueHUH oT 1 1o 5. 3anaét HoMep
nosydeHHoro orseta PADO, ucnonb3yemslid 11

dbopmupoBanust PADR. (baktudecku 3agaét cepsep, ¢
KOTOPBIM MPUOOp OyJIeT NBITAaThCSl YCTAHOBUTH COEIUHEHNE)

TaiimayT
Jnana3zoH BO3MOXHbIX 3HaueHul oT 1 1o 10 cexyHa. 3anaér
BpeMsl O)KUJIaHUS OTBETA OT cepBepa.

MRU

Maximum Receive Unit. MakcumanbHOe 3HaueHue 1518,
MUHHUMaJIbHOE 64.

Auth mode

Tun nporokona ayreHTuduKanuu noiaszosarens — PAP umu
CHAP.

Jlorun, Ilapoasb
JloruH 1 mapoJib MoJab30BaTENs ISl MOAKIIOUEHUS K CEPBEPY.

Cnucok cepepoB AC, koTopble oTBeTH)IN Ha 3anpoc PADI npubopa
JOCTyNeH B MyHKTe MeHI0 «KonTpoas PADO.

Jlns kaxxnoro AC otobpaxkaetcs ero MAC aapec.

[Tpon3BoaUTCS KOHTPOJIb KOPPEKTHOCTHU JUIMHBI MakeTa (mapametp len).
Oro6paxaetrcsa umst AC (AC-n)

[TpoBepsieTcst HamMuKe 00s3aTeNIbHBIX TeroB (pppoe)
Service-Name(S-n) TAG u AC-Name(AC-n) TAG.

B nynkre meHto «Kontpoabs PADS» otobpaxatorcst pe3yabTaTbl
npoBepku JuinHbI, Hanuune Service-Name TAG u uaentudukatop
CECCHH.

B nynkte mento LCP Conf-Request oTo6pakaroTcsi mapameTpshl,
MOJIyYeHHbIE OT CepBepa B COOTBETCTBYIOLLEM ITAKETe.

IIpumeyenne: [Ipubop Bcerna cornamaeTcsi CO BCEMU ONUUSIMHU
3anpoca. T.e. B makere Conf-Ack nepenaércs Takoi ke CIIUCOK OMIIUA
KaK ¥ B 3aIpoce.

B nynkte meHto LCP Echo craTucruka otobpaxkaercs 4ucio
IPUHSTHIX OT cepBepa echo 3ampocoB U cpeHee 3HAUCHNE UHTepBasia
MPUX0Ja 3TUX 3alIPOCOB.

[Tynkt LCP Termination Request nmpegHazHadeH 1Jisi KOHTPOJISI

MOCTYIUICHUA COOTBETCTBYIOIICTO ITAKETA ITPOTOKOJIA LCP u moxet 27
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OBITH OJIE3€H MPU NOUCKE MPUUNHBI Pa3pbIBa CBSI3U T.K. OOBIYHO
COJZIEP>KUT TEKCTOBOE COOOLIEHHE OT cepBepa.

PAP auth u CHAP auth no3BossitoT KOHTPOMPOBATH (PaKT
MOCTYTUIEHUS U COJIEPKMUMOE OCHOBHBIX IOJIEH, COOTBETCTBYIOLIUX
IIPOTOKOJIOB UACHTU(DHUKAIUY.

IPCP Conf-Request B sTom makere cepBep npuchliaeT CBOM ip aapec.

IPCP Conf-Reject D10 oTBeT cepBepa Ha makeT Conf-Request
npubopa. [Ipubop oTnpasiseT cepBepy cleayrOIIe OMIUH:
IPADDR(3), PRIM_DNS(129), SEC_DNS(131), PRIM_NBNS(130),
SEC _NBNS(132)

IPCP Conf-Nak Dto oTBet cepsepa Ha makeT Conf-Request ¢
UCITPaBJIEHHBIM CIIUCKOM OMNIUHK (caMy 3HaUYeHUs MPUOOP BHICTABIISET B
0). B aTom makete cepBep BO3BpalllaeT Ha3HAUEHHbIE KIIMSHTY 3HAUeHUS
OITIU M.

ITocnie ycnenmiHoro ycTaHOBJIEHHUS coeJuHEeHUsI Bbl MoxkeTe
MOJIB30BAThCS MHCTPYMEHTOM Ping niy mpoBOIUTE U3MEPEHUS TI0
Metoarke RFC2544. Ko BceM n3MepHUTeIbHBIM MTakeTaM OyaeT
N00aBIsATHCS HEOOXO0IUMbIE 3aroJIOBKU ¢ HOMepoM ceccuu PPPoE.
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CO3IAHUE OTUETOB

JUig co3nanus oT4€Ta BEINOJHUTE U3MepeHue no Metoguke RFC2544
WJIU TeCT MeJiHoro kKabens. Beenure nms daitna, B koropom Oyaer
coxpaH€H oTuéT. Co3aiiTe OTUET C MOMOIIBIO TyHKTAa MEHIO
«Co3nanne otuéta RFC2544» nnn «Co3nanue oryéta RJ45».

s mpenynpexaeHus MyTaHULbl, COOTBETCTBYIOLIEE PACILIUPEHNUE K
datinam oTu€TOB J00ABISIETCS] ABTOMATHYECKH.

Jliis mepenaum co3ganHbixX (aitnos Ha [1K ucnone3yiiTe myHKT

[JIABHOT'O MEHIO «CB3b ¢ [TK».

Beimonnsiite OYHCTKY IIPH ITOJIHOM 3allOJITHCHUH ITaMATH IJIA XPpaHCHUA

OTYECTOB.

HpI/I BO3HUKHOBEHHH OIIMOOK ITOIMBITAUTECH COXpaHUTb, CO3JJaHHbIC
paHee OTYETHI U BBIMTOJIHUTE IMOJIHYIO OYHCTKY.

Hwuxe nmpuBen&n npumMepHsiil BU (aiioB-oTYETOB.

O0TYET 06 H3IMEPEHHH

Co3paH: 14:83:30, 30.086.2011
Mpueop ATLAN 5/H BBB0AA

MDI@, napa {1-2)

MCNpaBeH, AAWHA B H

NOAKANYEH K KaHaay B (BrAWYEH
skew B ns, NOAAPHOCTbL +

MDI1, napa (3-6)

MCNpPAaBeH, [NAWHA B H

NoOAKANYEH K KaHaay A {BKAWYEH
skew B ns, NOAAPHOCTbL +

MDI2, napa (4-5)

HCNpABEH, NAHMHA B H

NoAKANYEH K KaHaay D {BrAWYEH
skew @ ns, NOASPHOCTL +

MDI3, napa (7-8)

HCNpABEH, LAMHA B n

NoAKAWYEH K KaHaay C {BKAWYEH
skew B ns, NOAAPHOCTL +

KpOCCOBEp)

KpOCCOBEp)

KpOCCOBEp)

KpOCCOEEp)
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Ozuér of wsMepexmu

Cosgam: 14:35:45, 2E
Tipubop ATLAN S5/N
Eawano mamespexms: 12

o

DOroxga=Me MEIMEepeHHMA
BpsmA MaMepsHHA: 0O

VLEN: =summmuysHC

e 4 wmEL,

Cropocre: 1000 MBurn/cen.

Eynmesnc:
LZeTonacTpokka [Autone
¥opazpmedme morToxoM (FL
Hma npufopa: ID 000000
MAC apgpec: 00:50:
IP apgpec: 182 _I68.
HMmA mnemd-momyms:

MAC anpec mmeiib-Momyi

TOS/DS: O

43:00:

b}

otiation) :

UDP oopr uMcrouxmxa (destination) :
UDP nopT npuEMHEMxa (Source) :

Bpema mIMepseHMA: 0 Zac
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Hozorx 10.0 %

R = N N = =W ==

o o o ol o of o o o o

.:ES:,J'.'I':'.I‘ETH TeCTa EpEeMeHNM ZalepiEEH

[ = = T R B e B N e

(=1
of

= N ==

o off o o o ol of of of o i

= N N N =]

R N -]

(=1

of
(=1
(=1

w

o off off o o ol of of of of

R N -]

{Latency)

EpemMA MEMEpSHHA:

0 =mac.,

Do pacueETa: Store and

1 moae.,

Forward

48 cem.
[apoxozgeHne
MHKpOCeR . |

L A L

cropocTe 100.
cropocTe 100.0
cropocTe 100.0
cropocTe 100.
cropocTe 100.
cropocTe 100.
cropocTe 100.0

4 .57 MMEpoCeR.
@

£24 MMRpOoOCEHR.

Hopra 0.125 wpmmucew. [ 125.0
g4 MIIHPOCEH .
128 MIEpOOeE .
25E MIEpOOeE .
512 MIIHPOCEH .
10z4 5.304 MMEpoCem.
1280 S12 MMHpOCEH.
1518 MIEpOOeE .
g4 min = £.57&, max =
128 min = €.€ld, max =
258 min = 10.69%¢, max = 10.63
512 min = 1B.504, max = 1%.00
1024 min = 35.304, max = 35.30
1280 min = 23.504, max = 43.52
1518 min = 51.160, max = 51.20

® mnefth-Mogyan

[T S T I
[EV RN A . I
e = E==N=1

[N =T N S

= e

Hzord TecTHpOEaHMA

008 mumpocem
_ 000 mumpocem
000 mumpocewr
008 mumpocewm
008 mumpocsx.
008 mMEpocem.
008 mMEpocem.

Throughput: TeCcT DpoH

Back to back: mecT @
Frame loss: TECT I

Latency: TECT Opof

14 CTATUCTUKA

15

[ = = T I R N e}

MHXPOCSHK.
MHUEpOCSR .
MHUEpOCSR .
MHXPOCSHK.
MHXPOCSHK.

MHUEpOCSR .
MHUEpOCSR .
MHXPOCSHK.
MHXPOCSHK.
MHXPOCSHK.
MHUEpOCSR .
MHUEpOCSR .

bpermal

& R R B P

Sy NIeTaTE CHpedeNIeHMA EBapHMalMM EDEeMeHM NPOXOXINEeHMA NDaKeTa

(Jitter)

B sTom PEXKHUME OTO6pa)KaeTCﬂ HCEKOTOpasd CTAaTUCTUKA 06H3py>KeHHLIX

OIIMOOK U aBapUMHBIX COCTOSIHUI. BBl MOXeTe cBA3aThCs C
KOJJIEKTHBOM Pa3paboTUrKoB, eciniu Bam Heobxoanmo cobupaTs U

JAOITIOJIHUTEJIbHBIC MapaMETPhI.

TECT KABEJIA

B npu6op BcTpoen npuémonepenaruuk Gigabit Ethernet ¢ dynkunsimu
0 ONpeieJICHUI0 HEUCIPABHOCTEH MeTHOTO Kabes.
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B coBpemennsix cetsix Ethernet B kauecTBe cpeapl nepenadu
UCIIOJIb3yeTCsl MeAHbIN Kabellb ¢ YeThIPbMSI BATBIMU MapaMu
NPOBOAHUKOB. J1Jisi moakitoueHus Kkadesns K 000pya0BaHUIO

UCIIONB3YIoTCs pazbémbl 8PEC.

Ha ckopoctsax coenunenust 10 Mout/c u 100 M6uT/c ucnonb3yrorcs
TOJIBKO JIBE TApbl U3 YETHIPEX, MPUUYEM IO OJTHON U3 HUX JaHHBIC
nepeialoTcs OT yCTPOoicTBa 1 K yCTpOMCTBY 2, a IO BTOPOH — B
obOpatHom HampasieHuu. B pexxume 1000 MOuT/c ncmons3yroTcest Bce
YeThIpe Maphl, iepeiada 1mo KaKJa0l U3 HUX OCYIIECTBISETCS B 000MX
HaIpaBJICHUSX.

Kaxnprit mpuémonepenatynk uMeeT HHTepQeiic TOAKITIOUeHHS K cpeie
nepenaun (MDI — Media Dependent Interface — uaTepdeiic, 3aBucsuii
ot cpenbl). [l MegHOTO cOeIMHEHUS UCTIOIb3YyeTC s
nudepeHIanbHbIA npuéMorepeaTunK, KOTOPbIN AOKeH ObITh
MOKITFOYEH K CHMMETPUYHOM Tape mpoBoAoB. BcTpoeHHbIe B Tpubop
npuéMornepenaTinKi ClIOCOOHBI aBTOMAaTHUYECKU KOPPEKTUPOBATh
MOJIIPHOCTB MTPOBOJIOB B Mape.

[Tonkmouenre k npuéMorepeaTyuKy MpOBOJIOB, OTHOCSIIIUXCS K
pa3HBIM BUTHIM I1apaM B Kabelie, sIBIsSeTCs HeIOMyCTUMbBIM U TPUBOJIUT
K MOTepe BO3MOXXHOCTU YCTAHOBUTH CBsI3b. [[pruMep HempaBUIBHOTO
coeuHeHMs n3o00pakeH Ha pucyHke 17.1. KonTakTsl 3 U 6 — BBIBOJIBI
OJTHOTO TpUEMOTIepeIaTINKA U JOJKHBI OBITh TIOIKJIIOYEHBI K OJTHOM
nape MpoBOJIOB.

[Tpumep npaBUIILHOTO MOAKIIOUEHUS U300pakeH Ha pucyHke 17-2.

MDI3 (Mapa 4)
8 BI_DD- 8
|7 BLDD+ 7 MDI2 (Mapa 3)
6 [ BIDB-i6 T OO0
5 BLDC45S MDI1 (Mapa 2)
4  BLDC+ 4
3 13
-------- BLDB* MDIO (Mapa 1)
2 BI_DA- 2
1 BI_DA+ 1
BUA CO CTOPOHbI
KOHTaKTOB

Pucynox 17-1. HenmpaBuibHOE MOIKITIOUYECHHE.



KoHHekTOop
8P8C
(RG-45)

______________

~N o

______________

- N W » OO O N o

- N

BUJ CO CTOPOHbI
KOHTaKTOB

MDI3 (Mapa 4)

MDI1 (Mapa 2)
T OO

MDI2 (Mapa 3)

MDIO (Mapa 1)

?<><><><><><><><

Pucynox 17-2. IIpaBriibHOE TOAKITIOUEHUE.

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-

Tab6muma 17-1. IoakmrodeHne BX0I0B U BBIXOI0OB TPUEMOTIEPEIATINKOB K pa3bEMY.

B HacTosmuii MOMEHT OCHOBHBIM CTaHAAPTOM MOAKIIOUEHUS Kabels K
pazbpémy 8P8C —sBnsercs TIA/EIA-568-B, koTopblii 3aMeHMI

yctapeBmnii TIA/ETA-568-A.

KOHTaK | IIBET MpoBOJa Ha MTEPEKPECTHBIH NepeKPecTHbIN

T MIEPBOM KOHIIE A 101 100 1000 Mb6wut/c
Mo6ut/c
1 Oenblii- 0/3e1€HbIH 0/3enénbIit
OpaHsKeBbIH

2 OpaHKeBbIH 3eJIEHBIH 3eJIEHBIN
3 Oesblii-3esiI€HBIH | O/opaH:keBbIii | O/OpaHXeBbIN
4 CUHUU CUHUU O/KOpUYHEBBIHI
5 OeJbIi-CUHUI 6/cunmit KOPUYHEBBIH
6 3eJICHbIN OpaHIKeBbIH OpaHXXEBBIN
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7 OenbIif-KOPUIHEBBIN | 6/ KOPUYHEBBIHI CUHHI

3 KOPUYHEBBIN KOPUYHEBBIN 6/cunmit

Tabmuma 17-2. Ilepexpéctanie kabenu (TS68B).

Buumanune! He 3a0n1BaiiTe, uto Bain kabesib MOXKET OTIMYATHCS OT
crangapTHoro. ITapbl — B3aUMHO 3aMeHSIEMBI.

Jlns opraHu3aluy CBsI3U HE0OXOAUMO, UTOOBI BBIXOJ ITepeiaTurKa ObLI
NOAKJIIOYEH KO BXOy NpUEMHUKA U HA000poT. st aTOro
UCIIOJIb3YIOTCS TaK Ha3bIBaeMble MepeKpPECTHBIE KaOeu.

BonbmmHCTBO yeTpoiicTB Ethernet ciocoOHBI epeKITIOYaThCS B PEKUM
MDIX — T.e. MEHSITb MECTaMU BXOJ M BBIXOJ Ha CBOEM pa3bEMe,
MOATOMY MOTYT KOPPEKTHO paboTaTh ¢ OOBIYHBIM MPSIMBIM KabeseMm.

MHorue ycTpoiicTBa UCIIOJIB3YIOT PEKUM aBTOMAaTUYECKOTO
onpezeneHus Heooxoaumoro pexkuma (MDI ninu MDIX) nis
ycTaHoBJlieHHs cBs3U (Auto-MDIX).

™+ 1 1 TX+ X+ 1 EEE— 1 RX+
TX- 2 2 TX- TX- 2 — > 2 RX-
RX+ 3 3 RX+ RX+ 3 <“— 3 TX+
4 4
5 5
RX- 6 6 RX- RX- 6 <“— 6 TX-
7 7
8 8
MDI MDI MDI MDIX

Pucynok 17-3. CrieBa — 06a ycrpotictsa B pexxume MDI 1 coelMHEHBI TepeKpeCTHBIM

kabenem. CripaBa — coelMHEHHE IPSIMBIM KabelieM, paBoe ycTpoicTBO B pexume MDIX.

34

JUid 3amycka TecTa BOMANTE B PEXKUM U YCTAHOBUTE KypCcOp Ha ITyHKT
«Tect». Haxxmute kHonky «F1» - CtapT. BepHuTe Kypcop Ha IMyHKT
MeHIo «CTpaHuLa» U UCTIONb3yHTe (PyHKIMOHAIbHbBIE KHOMKY JJIs
POCMOTpa pe3yJIbTaToB TecTa. TecT MPOBOAUTCS AJI KaXKI0W Mapsl
npoBo0B, ¢ uMeHamu MDIO, MDI1, MDI2 u MDI3, B ckoOkax
yKa3aHbl CTaHIapTHbIE HOMepPa KOHTAKTOB Ha pa3béMe BXOSIINE B
COOTBETCTBYIOLIYIO Mapy.

[TpuMepHBI BUA OCHOBHOTO SKpaHa C pe3ysibTaTaMi U3MepeHUs
n300pakeH Ha pucyHke 17-4.
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[} LDown 12:00:05

TecT

MDIO(1-2): wucnpaBeH
ANVHA: HeT JAaHHbIX
MDI1(3-6): He cornacoBaH
Ha paccTosiHum: 0 ™
MDI2(4-5): pa3pbiB

Ha paccTosfiHuu: 0 ™
MDI3(7-8): wucnpaBeH
ANMHA: HeT JAaHHbIX

F1l.Pe3ynbTaThl F3.UHOO
F2.JlONONHUT.

Pucynox 17-4.

N3mepeHue AMHBI cerMeHTa Kabels ¥ IOMOJIHUTENIbHBIX MapaMeTpOB
MIPOU3BOJIUTCS TOJIBKO MpU cKopocTu coenruenus 1000 Mout/c u
YCIIeIIIHOM yCTaHOBJIeHUM CBsi3u. Ha pucynke nnsa map MDIO u MDI3 B
rpade nmuHA HE yKa3aHa 1Mo Mpu4uHe oTcyTcTBUA cBsizu (LDown —
Link is down).

Pesynbratsl TecTupoBanus MDI1 yka3biBalOT Ha HECOIJIacCOBaHUE
MMIIeIaHCa, K TOMY K€ PacCTOSIHHE 10 MeCTa pacCcorjacOBaHUs
HEBEJIMKO. DTO MOXKET OBbITh CJIE/ICTBUEM MOJKIIOUCHUS K OTHOMY
npuéMonepeIaTuruKy KUl U3 pa3HbIX Map (pasHonapka).

Ha ckopoctsix 10 u 100 M6ut/c ncnonb3yercsi CTaHIAapTHBIN
pediiekToMeTpUUeCKU METO T JIJIsl ONIpeIeICHUs PACCTOSTHUS IO MeCTa
MOBPEXXICHUS WJIM HeCOTJIaCOBaHUS UMIIeIaHCOB. JlTnHa Kabenss MOXeT
OBITH OMpeielieHa, €CJIM OTKJIIOYUTh Kabeb OT 000py/I0BaHUs Ha
nanbHeM KoHIie. s aktuBanmu 6ojee Tounoro DSP-metona

omnpezeNeHus IJTUHHBI, HEOOXOMMO YCTaHOBUTH CB3b B peskume 1000
Mobwurt/c

NHO®OPMAILIMA SFP

CuutsiBanre nHGOPMALIMKM U3 BHYTPEHHEH dHEProHEe3aBUCUMOM
namsata SFP Moaysst mpoucXoauT aBTOMAaTHYECKH TIPH €T0
noakmoueHur. O6paraiitech K HaMm, ecii Bam HeoOxoauMo
MPOYUTATH 3HAYCHHMS APYTUX nosiei mamsat SFP Momxyns (ontudeckas
MOIITHOCTB U JIp).
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17 TOJIOCOBAA CBA3b

Cy1iecTByeT BO3MOXXHOCTb OpraHU3allliy FOJI0COBO CBSI3U MEXKAY
IByMsl mpubopamu. BxiroueHne ronocoBoi CBS3M aBTOMaTHYECKU
oTKItouaeT pexxuM uueida. [pubop ucnonszyer npoctsie UDP
nakeTsl IS mepenaun nHdopmanuu. bydepusanus curnana
MUHHMaJIbHa, TO3TOMY B CETSX C OONBLINMHU MTOTEPSIMU ITaKETOB MU
BHOCSIIIIMMH U3MEHEHHS B MOPSIOK CIeIOBaHUS TAKETOB BO3MOXKHBI
neQeKThl M UCKa)KeHUs TOJI0COBOTO CUTHAJIA.

IIpu opraHu3anuy CBA3M UCIIOJIB3YIOTCS T€ K€ HACTPOMKH CETH U
3Ha4YeHMs IOPTOB, UTO U NpH TecTupoBanuu RFC.

IIpn ycranoBinenHoit PPPoE ceccun makeTsl ¢ TOJ10COBBIM CHUTHAIIOM
OyayT cHa0KaThCsl COOTBETCTBYIOIIKMMH 3ar0JIOBKaMHU.

Ornucanue MyHKTOB MEHIO

IP agpec

Anpec pubopa, ¢ KOTOPEIM OyAeT YCTaHABIUBATHCS CBS3b.
Curnan

3Hauenus — BeikitoueHo, ToHanbHBIN curdain 1000 I't, curuan ot
Mukpodona. (PekomeHyeM UCIIONh30BaTh TOHAIBHBIA CUTHAT JIJIs
MIPOBEPKHU TAPHUTYPHI).

YyBCTB MHK.

Hacrpoiika 9yBCTBUTETHHOCTH MHUKPO(QOHA

I'pomkocTh
HacTtpolika rpoMKOCTH CUTHaJla B HAYIIIHUKAX
MAC aapec

Pesynbrate! onpenenennss MAC anpeca npubopa, ¢ KOTOpsIM OyaeT
yCTaHaBJIMBAThCS CBSI3b. 371eCh OyIeT 0TOOpakaThecs aipec 1032,
ecyid IpruOOp HAXOAUTCS B APYTOH TOJCETH.

Jlnst ycTaHoBieHuUs cBsi3u 3anaiite [P anpec u BpIOepuTe TUI CUTHANIA —
ToH unu MuKpodoH. [lo sTomy anpecy Oyaet HamnpasieH 3amnpoc. Ecin
yIANEHHBIA MPUOOP 3TOT 3aMpoc MPHUHSII, TO oNlepaTopy Oyaer
OTIIpaBJieH 3ByKOBO CUTHAJ (3BOHOK B BUJE KOPOTKUX MEPUOIUUECKUX
ryzakoB) u B noinie [P agpec 3Toro MeHto, HO yxe Ha yJal€HHOM
npubope, OyJaeT coxpaHEH aapec BbI3BIBABILETo Mpudopa. s
YCTaHOBJIEHUS CBSI3U OTepaTop Ha AajibHEM KOHIIE TOJKEH BOUTH B
PEXXHM TOJIOCOBOH CBSI3U B TaK)Ke BBIOPATh THUIT CUTHAJA.
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18 TIPOBEJIEHME U3MEPEHUH RFC 2544

18.1 OcHoBsl Ethernet

[TorbITaemMcst KpaTKO U3JIOKUTH OCHOBHBIC IIPUHIIATIBI PAOOTHI CeTeit ¢
MaKeTHOM nepenayvel TaHHbIX. HekoTopble MOMEHTHI ObLITH
CO3HATeNbHO yIpolleHkl. JleTanbHoe onucanne Bel cMoxkeTe HallTh B
cranaapte IEEE 802.3.

KaGens

VYerpoiicTBo, KOTOpoe coBMecTHMO co cTanaaptamu Ethernet umeer B
CBOEM cocTaBe OJMH WU OoJiee mpuéMonepeIaTIuKoB (transceiver),
cocTosMi U3 epenatyuka(transmitter, Tx) u mpuémHuka (receiver,
Rx).

Ilepenaua naHHBIX OCYIIECTBISCTCS MO KaOeIbHOU TUHUM (MEAHON WIN
ONTUYECKON) B BUJIE MTOTOKA (T.€. TTOCIeI0BaTEILHON Mepenaun) OanT
(onuH GaliT — enMHMIIA U3MEPEHUs HHPOPMALIMK paBHas 8-MHU OUTaM).
Onun 6UT, B CBOIO OUepelb, - 3TO MUHUMAaJIbHAs eJMHULIA
UH(pOpMaLINH.

BbaliTel nepenatoTcsi ¢ HEKOTOPOH CKOPOCTHIO. ITa CKOPOCTh
onpeensieT TEOPeTUIECKYI0 CKOPOCTh CUCTEMBI iepenayun. Hampumep,
npu ckopoctu coeauHenHus 1000M6uT/c 1 GailT maHHBIX epena&Tes 3a
BpeMs T=8 HaHocekyH/ (1 HaHOCeKyH/a 3TO OJJHAa MIJJTMOHHAS YacTh
CEKYH/IbI).

Bpewms nepenauu moboro 6aiita GUKCHPOBAHO U OAMHAKOBO ISl BCEX
6aiiT. HenpepriBHas nepenava nocieoBaTelbHOCTH OaliT oOpasyer
¢peiim (maker, kaap, frame).

[Tepenava naHHBIX BCET/Ia OCYIIECTBIISIETCS B BUJIE TTaKeTa
(TmocnemoBaTeNbHON Tiepeiadl HECKOJIBKHUX ASCSITKOB OanT). Jlmst
oTIpeNieNieHUs Havaja MmaKeTa UCIoIb3yeTcs CreluaibHas MeTKa B BUE
oco0oit mocnenoBatenbHocTH 0aifT (sfd — Start Of Frame Delimeter).
[TpuéMHUK UCTIONB3YyeT 3Ty METKY JIJISi CHHXPOHHU3AIUH C
nepelaTINKOM IS TIOCIIeYIOIero MpruéMa ocTalbHBIX OalT makera.

CymecTByeT orpaHM4eHNe Ha MUHUMAJIbHYIO 1 MAKCHUMAJIBHYIO JUIMHY
naketa. [ lakeTsl Tak)ke He MOTYT IlepejaBaThCsl HENPEephIBHO. T.e.
3alpelleHo TaKkKe NepeaaBaTh CIeNyOIUi TaKeT cpasy mocie

3aBepIIeHHs Tepenaydn Tekymero. HeoOxoammo BeIepKaTh TaK
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Ha3bIBa€MbIi MUHUMAJIBHBIM MEXKIIAKETHBINA MHTEepBasl. MakcHUMalbHbII
MEXXITAKETHBIM UHTEPBAJ HE OTPAHUYEH, OH DKBUBAJIEHTEH OTCYTCTBUIO
nepenavu.

MexnakeTHbIN MHTepBan
(Inter-Frame Gap - ifg)

MakeT (Pperim) Ne 1 MakeT (Pperim) Ne 2

( 1 [ 1
(ifg | sfd | data] crc | ifg ]| sfd [ data] crc | ifg )

.
»

Bpems

Pucynoxk 18-1. Ilepenaua ¢ppeiimon

JIMUTeNbHOCTh MUHUMAJILHOTO MEXKITAaKETHOTO UHTepBaja paBHa 12*T
(cMm. onpenenenue T Bblllle) U SKBUBaJIGHTHA BpeMeHHU nepeaadu 12
OalT TJaHHBIX.

ITomumo npu3Haka Havana (peiima u 610Ka JaHHBIX (peiima

nepeaaéTcs TaKXKe CIelUaTbHbBIN KO KOHTPOJIS IIEJTOCTHOCTH JaHHBIX —
CRC (Cyclic Redundancy Check).

Ecnu cxemarnuecku oToOpa3uTh nepeady JaHHbIX, TO MOJYUYUTCS
KapTHUHKa, n300paxeHHas Ha puc. CHavasna rnepenadyu He ObLIO, TOTOM
ObL1 nepenan naxkeT Nel, o0s13aTeNIbHBIN MeXITaKeTHBIA HHTEpBAl,
oToM nakeT Ne2, onsTh HUHTEpBAI U T.[.

MosxHO n300pa3uTh 3T0 OOJiee AeTATBHO CM. puc. 18-2

MNakeT (Ppenm)

( )
ifg11 | 912 /¢ datat | data2 | data3 B/ ifg1 | ifg2 | ifg3 |

M 0 7 07— 7 I 171 °1I

¢ g BpeMms, 3a KoTopoe nepeaaeTca 1
GalT aaHHbIX NakeTa

Pucynoxk 18-2. Ilepenaya ¢ppeliMOB 1 TaKTOBBIM CUTHAI.

[Tpumeuanue: Sfd u Crc Takke nmpeAcTaBiIstOT coO0M
[IOCJIEOBATEIILHOCTH OAMT.

3a Kaxablid Iepruo] TAKTOBOTO CUTHaA repenaércs | 6ailT qaHHbBIX WA
1 cMMBOJI MEXIaKeTHOTO MHTepBaJia.



Tx1 << Rx3

[ Rx1 >> Tx3 |

Rx} [TxéRx] [Tx
O

P
X
N
)
-
X
P
X
N

L [Tx

Tx 1+ Rx

- B

Pucynox 18-3.

BaxxubIM anemeHnTOM GombinHCTBa ceTelt Ethernet siBnstoTcest
KOMMYTaTopsbI (switch) u mapuipytuzaropsl (router). Ha pucynke —
«K». CobcTBEHHO, MMEHHO OHU U MO3BOJISIIOT O0OBEAUHSTH B €JUHYIO
CeThb OTHeJIbHbIE ceTeBble ycTpoiicTBa («A» 1 «B»). Kak npaBuio, y HUX
HECKOJIbKO npuémonepeaaTurnkos (nmoproB). Ha pucynke 18.3 y
KOMMYyTaTopa 4 mopra.

JIro60ii makeT, KOTOpPbIN ycTpoicTBO A OyAeT nepenaBaTh yCTPOUCTBY
b nmponenaer cnenyroumii nyth: A Tx >> K1 Rx>>K3 Tx>>B Rx.

[IpousBoauTEHLHOCTD (ITPOITYCKHAS CITOCOOHOCTH) TaKOM ceTH OyeT
OTIPeNIeATHCS MAaKCUMAITbHON CKOPOCTHIO TIepeIaun IMaKeTOB
YCTPOMCTBOM «A», CTIOCOOHOCTHIO TPUHUMATH MTAKEeThl Ha dTOU
CKOPOCTH YCTPOUCTBOM «B» 1 crtocoOHOCTHIO ycTpoticTBa «K»
NpUHUMATh MakeThl Ha MopT Nel u mepechliaTh ux yepes nopt Ne3.

Ecnu npennonoxute, 4To ycTpoicTBa «A» 1 «B» crnocoOHbI
nepejaBaTh U MPUHUMATh MAKeThl HA MAKCUMAaJIbHOM TeopeTuiecKon

CKOPOCTHU (C MUHHUMAJIBHBIM JOITYCTHUMBIM MCKITAKCTHBIM
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WHTEPBAJIOM), a TaK)Ke C APYTMMH IPOU3BOJIBHBIMA MEKITAKETHBIMU
WHTEpBAJIaMH, TO MOKHO IIPOU3BECTU TECTUPOBAHUE HEU3BECTHOM
IIPOU3BOAUTENBHOCTH ycTporicTBa K.

Merognonorus tectupoBanust RFC-2544 u npubopsr ATLAN
pa3paboTaHbl ClieUaIbHO I BBIIIOJHEHHUS OJOOHBIX 3a4au.

J1J1s TOro, 4TOOBI YCTPOMCTBA, MOJIKIIFOYeHHBIE K OJTHON CETH, MOTJIH
pasnuyaTh APYyT Apyra, HCTIONB3YIOTCS ceTeBbIe anpeca. [Ipu mepenade
nakeTa, B €ro 3arojloBKe MepealoTcs aJipec OTIPABUTEINS U aJipec
nosrydarens — Tak HazbiBaembie MAC aapeca (MAC — Media Access
Control). OHu 10KHBI OBITh YHUKATBHBIMU JIJIS1 KQKJIOTO YCTPOKCTBA
Ethernet.

BonpmurHCTBO 33724 TpeOyIOT IBYyXCTOPOHHEH CBSI3H CETEBBIX
YCTPOMCTB. B cOBpeMEeHHBIX CeTsX Mepeadya OCyLIeCTBISIETCS
OZHOBPEMEHHO OT IepeaTtyrka | K MpuéMHUKY 2 U OT NepeaTunka 2 K
npuéMHUKY 1. Takoil MeTO Ha3bIBAETCSI MOJHBIM AYIIJIEKCOM.

[ToaToMy [Tl TECTHPOBAHMSI HCTIONB3yeTcs ABa pudopa. [Ipubop «A»
reHepHupyeT TeCTOBBIN MMOTOK MAaKeToB, MPHUOOp «B» ero mpuHUMaeT, u
oTmpasisieT oopaTHO TpuOOopy «A». TakuM ob6pa3zoM, Mpudop «Ax»
MOET CpaBHUBATh YUCJIO MTAKETOB OTIIPABICHHBIX 110 CETH U
BEPHYBILUXCSI 00OPATHO, & TAK)Ke U3MEPSATh BPEeMsI ITyTEIISCTBUS
MaKeTOB I10 CETH.

Mertonuka onpejeneHus Mporu3BOUTEILHOCTH CETH OCHOBaHA Ha
MOMBITKAX MepeaTh Mo Hell TOT WM MHOM MOTOK JaHHbIX. OOBIYHO
TeCTUPOBaHUE HAUYMHAETCS C MOMbBITKU NepeiaTh MaKCUMAaIbHBIHN
(TeopeTnyeckuii) MOTOK nakeToB. B citydae, eciu makeTsl TepsitoTCs,
MOTOK CHU)KAETCS B MOJIOBUHY U BBITOJHSIETCS CEAYyIOIIas MOMbITKA.

18.2 IloarotoBka Kk MpOBEICHUIO U3MEPEHUI
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IIpoBepbTe NpaBUIBHOCTH YCTAHOBKH TEKYIEH AaThl U BPEMEHH B
nyHkTe MeHro «Hactpoiikay.

Boiigute B myHKT MeHto «MHTepdelic» u HacTpoliTe mpubop Ha Bamry
cucTeMy nepenadu (Beioepute TUN UHTEpdeiica, yctanoBute SFP
MOJyJlb, CKOPOCTb CO€JTUHEHUSI ).

IIpumeuanue: 11 pabOTHI C HEKOTOPHIMHA MOJIETISIMU KOMMYTAaTOPOB C
Makc. ckopocThio 100 MOuT/c TpeGyeTcst OTKITFOUCHHSI peKruMa
aBTOMAaTUYeCcKOi HacTpoiiku (Autonegotiation).



[Ipeiinute Ha cTpanuly «Cetb». 3agaiite [P anpec u Macky nojaceTu.
IIpu HeoOxoaumocTu 3anakite IP anpec nutro3za.

[ToBTOpUTE MpEbIAYIIME IIaTK U HACTPOUTE BTOPOI MpUOOP, KOTOPHIiA
OyZeT UCIIONB30BaThCsl B peXKUMe Huteida.

[MonkmounTe MpubOpPsI K 000PYIOBAHUIO.

Brimmonnure nogkirouenue no PPPoE, ecnu Bel minanupyere
MPOBEJIEHNE U3MEPEHUSI BHYTPU CECCUMU.

Boiinete B mynkT mento «llneiid-momynny»

Ecnu n3mepeHus BEITIONHSIOTCS B MIpeiesiaX OAHON MOJICETH, TO
BBITIOJTHATE TTOMCK MPUOOPOB B TOJICETH, BEIOSPHUTE OJUH U3
00HapyKeHHBIX MPUOOPOB.

Ecnu nutelid-Momynb HaxoIUTCS 3a IIUTIFO30M UJIM U3MEPEHMUSI
BBINTOJIHSAIOTCA BHYTpHU ceccun PPPoE, To BBenuTe anpec BToporo
npubopa BpyUHYIO.

[lepeBeaute BTOpoii mpubop B pexxuM Luielda, ycTaHOBUB Kypcop Ha
nyHKT MeHto CtaTyc u HaxkaB KHOTKy F1. Y6enurecs, 4To ycnemHo
onpenenén MAC anpec u nuield BKITIOUYEH.

Ecnu coctosiHue Broporo npudopa He onpeaensTcs NpoBepbTe
HacTpolku [P agpeca nurro3a wim napameTpsl NOAKIIOYEHHS K TOUKE
noctyna. [Tonpo6yiiTe ucnoab30BaTh HHCTPYMEHT Ping.

[Tepeiinute B myHKT MeHt0 « KoHpurypamus».

Hactpoiite o6uue napameTpsbl TeCTUpOBaHUs Ha cTpaHuile «O01ue
(BKJIFOUMTE HeoOxoanuMBbIe Bam TecThI).

HactpoiiTe mapaMeTpsl OTOKa U3MEPUTENBHBIX (PPEeMOB — MOPTHI
UDP u nosst npuopureToB Ha ctpaHulle «l1oTok».

3anaiite IP anpec npubopa-napruépa (merid-monyns), eciu nomue «IP
azpecy» He OBLIO 3aMOJIHEHO aBTOMATUYECKH MPH TTePEKITIOUCHUH
nuieid-Mo Iy B pexxuM 1uieida.

Y6enuteck uto, coorBercTByrolmit MAC anpec onpenenés. (Ecnu
BTOPOI MpuOOp HE HAXOAUTCS B TOM ke MOJACETH, YTO U MEePBbII
npubop B nosie MAC aapeca Oynet oToOpa)xeH aapec LuIt03a Mo
ymonuanuto wii MAC aapec TOUKH A0CTYyIIa)

He 3a0yapTe mpoBepuTh MpaBa Ha UCIIOIH30BaHUE COOTBETCTBYIOIUX
MOPTOB KOMMYTaTOPOB, MapLIPYTHU3aTOPOB U cepBepoB B Baieit ceTu.

Hacrpoiite mapameTpsl oTIebHBIX TecTOB. OT 3HaUeHU apaMeTpoB
«HaYaJbHasl CKOPOCTb» U «TOYHOCTHY» 3aBUCUT BpeMsl MPOBEACHUS
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TECTUPOBAHUS.
Ilepeiinute B myHKT MeHIO «M3MepeHne» U 3aIlyCTUTE U3MEpPEHHUE.

Hcnonp3yiiTe myHKT MeHIO «Pe3ynbraTeDy U1t IpocMOTpa pe3yIbTaTOB
U3MEPEHUS.

Hcnonp3yiiTe nyHKT MeHIO «Co31aHne OTYETOBY Il Iepefauu
pe3ynbratoB m3mepenus Ha [1K nns ganpHeie o6paboTKw.

IIponycknasi cnocooHocTh (Throughput)

MakcumanbHasi CKOpOCTh 00paboTKu GppeitMoB, TPU KOTOPOIl HU OJIUH
u3 (hpeiiMoB, MepegaBaeMbIX YCTPOUCTBY, HE TepsSeTCs Mo MpUINHe
neperpy3KH.

([ [P oo P ¢
........................ TecTUpOBaHNS

[Tporiecc m3MepeHust COCTOUT W3 MOMBITOK (trial). JntensHOCTH
Ka)KJIOM MOMBITKY 3a7a&Tcs mosieM «BpeMs» B MeHIO KOHGMUTypaluu
TecTa. B TeueHne ykazaHHOrO BpeMeHU MPUOOp OTIPABISET MaKeTh
(UKCUPOBAHHOM IJTMHBI U CUUTAET YUCIIO OTIPABICHHBIX U
MOJIyYEHHBIX 00paTHO MaKeTOB (YKCIO OTIPAaBIECHHBIX TAKETOB OyieT
3aBHCETh OT pa3Mepa MaKeTa U MHTepBajia BpEMEHH MEXIY UX
oTnpaBkoil). I3MeHsiss MexXnakeTHbIN HHTepBall (MHTepBal OTIIPABKH )
MO>KHO U3MEHSTH MOTOK TaKeTOB (CKOPOCTh Mepeiauu JaHHBIX). 3a
100 % - HBIM MOTOK MPUHUMAETCS OTIPaBKa ¢ MUHUMAaJIbHBIM
MEXKITaKeTHbIM HHTEPBAJIOM.

N3mepeHune HauMHaeTCs ¢ OTIPaBKU [TOTOKA CO CKOPOCThIO IIepeiadun
JAHHBIX 3a7aHHON mapameTpoM «Hau. ckopocTby.

Ecnu peructpupyercs motepst Xotsi Obl OJJHOTO MaKeTa, UHTepBal
OTMPaBKHU MMaKETOB YMEHbINaeTcs (32 CUET yBEJIMUCHUSI MEXKITaKeTHOTO
WHTepBayia) U TECT MOBTOPSIETCS.

Ecnu nmotepu nakeToB He perucTpUpyeTcs, TO MOMbITKA MOBTOPSETCS C
TEKYLIUM UHTEPBaJOM yKa3zaHHOe B mapameTpe «[1oBTOpb» uncio pas.
B cnydae ycnexa, UHTepBall yMeHbIIaeTcsl, (CKOPOCTh Mepenadn
YBEJIMUMBAETCS ) U BBIMIOJHSAETCS OUepeIHast MOMbITKA.

[TonbITKM BEINOJHSAIOTCS CHOBA U CHOBa, Cy’Kasa Jualia3oH IMOUuCKa.

Kaxxnas ycnemHasi oneITKa FOBOPUT, YTO UTOTOBOE 3HAYEHUE HE
MeHbIIIe TeKYIIeT0, a HeyCIelHas — YTO He OOoJIbIIe.

Ha xaxnom mare vHTEpBall MEXly MUHIMYMOM U MaKCUMyMOM
JIEJIUTCS TIOTI0JIaM M BBITNIOJIHAETCSI OYepeIHAasl MOMbITKA.



Korna OUepEAHOC YMCHBIICHNUE UJIN YBEJIMUCHHUE CKOPOCTHU ITOTOKA
CTaHCT MCHbBIIC ITapaMETpa KTOYHOCTL», TCKYIICC 3HAYCHUEC U 6y;[eT
ABJISATBCA PE3YJIbTATOM U3MEPCHUA.

Baumanue: npodtuTe mpuMedaHus B KOHIlE Taparpada.

IMoapan (Back-to-Back)

MaxkcumanbHOe YuciIo GpeiMoB, IepelaHHbIX YCTPOUCTBY
[IOCJIEA0BATEIBHO U ¢ MUHUMAJIBHBIM JIOITyCTUMBIM UHTEPBAJIOM, IIPU
KOTOPOM HH OAMH U3 PpeiiMOB He TepsieTCs Mo MPUUNHE Meperpy3Ku.

JEESIICIE[cle
TecTnpoBaHnA

N3mepeHne HauMHAEeTCs C OTIPABKU «IIAYKW» ITAKETOB JJIUTEIBbHOCTBIO
3aJaHHOM MMapaMeTpoM «/[IuT-Te» U ykazaHHOM B ceKkyHaax. Hucio
[IaKeTOB B Mauke OyJeT 3aBUCETh OT TEOPETUUECKON CKOpOCTH
coenunenus («MHTepdeiicy) u ITUHHBI aKeTa.

[Tpubop oTOpaBiIsieT «MAaYKy» U CYUTAET YMCIIO OTIPABICHHBIX 1aKETOB
Y YHCJIO MOJIyYEeHHBIX 00paTHO.

Ecnu peructpupyetcst motepst XoTsi Obl OAHOTO MaKeTa, TO JJIMHA
«TAYKW» MaKeTOB YMEHbIIIaeTcs (32 CUéT yMEHbIIIEHUs YUCTIa TaKETOB)
Y T€CT IIOBTOPSIETCA.

Ecnu notepu nakeTtoB He perucTpupyeTcsi, TO TECT TOBTOPSETCS C
TeKyLIeH JJIMHHOW «IIauKW» yKa3zaHHoe B napametrpe «IloBTopsn uncio
pa3. B ciydae ycnexa, 4ncio MakeToB B AUKe «yBEJIUYUBACTCA» U
U3MepeHHe MMOBTOPSETCS.

OnucaHHble JeHCTBUS BBIOIHSIIOTCS CHOBA U CHOBA, CyXasl uana3oH
noucka. Korga ouepeiHoe yMeHbllIeHUE WA YBEJIMYEHNUE AJIMHHbI
«TIaYKW» CTAaHET MEHbIIE MMapaMeTpa «TOYHOCThY, TEKYILEe 3HAUeHUE U
OyJzieT SBISATHCS pe3yJIbTaTOM U3MEpPEeHUSI.

IHoreps ¢ppeiimoB (Frame loss)

[TpotieHT PpeitMoB, KOTOpPBIE OBLITN TOTEPSHBI TIO TIPUYHHE TTePerpy3KH,
OTHOCHUTEJIBHO 00I1ero uncia GppeiiMoB, mepeJaHHbIX YCTPOUCTBY TSI
00paboTKH.

CRCENCINC) gt 30
........................ TECTMPOBAHUA !

H3mepenne noTeps MaKkeTOB HAYMHASTCSI HA CKOPOCTH MOTOKA
¢bpeliMOB, paBHOMY 3Ha4YeHHIO napamerpa «Had. ckopocTs» B MeHIO
HacTpoiku KoHpurypamuu Tecta Frame Loss. OToT mapametp 3anaércs
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B [IPOLIEHTaX OT YCTaHOBJIEHHOM TeopeTnyeckoil ckopoctu (10, 100 win
1000 M6wuT/cex.)

[TpuGop cuuTaeT YMUCI0 TECTOBBIX PPEeiiMOB OTIIPABICHHBIX B CETh
(Norrp) 1 yucno nonydeHHbIx 00paTtHO (Nyojyy). [lotepu
paccUUTHIBAIOTCS IO opmyJie:

IMotepr = (Npoyyy™ 100 %) / Norrp

Ecnu notepu Ha nepBoM 1are Tecta 6omsbiie 0 %, TO TECTOBBIN MOTOK
ymeHblnaetcs Ha 10 % (3a cuét yBesnMueHHsI MeXXIaKeTHOTO MHTepBaJa)
Y U3MepeHHe MOBTOPSeTCS.

Ecnu notepu paBHbI 0 %, To n3MepeHre MMOBTOPSIETCS €IIE OJIUH pas.
Ecnu u Bo BTOpO#i pa3 moTeps He 3aperuCTPUPOBAHO, TO U3MEPEHUE
npekparaetcs. CuutaeTcss 4To Ha BCeX MOCISAYIONUX Iarax (IMoToK
90%, 80%, 70% u T.1.) MOTEPH HET.

3anep:kka (Latency)

WNuTepBan BpeMeHH, KOTOPbIH TpedyeTcs yCTPOUCTBY i 00paboTKH
MoJIy4eHHOTO (peiima.

N3MepeHne mpon3BOANUTCS HAa HEKOTOPOU CKOPOCTH Tiepelau TaKeTOB
(ppeiimoB). PexoMeHmyeTcst HCIIONB30BATh 3HAUSHHSI CKOPOCTH,
NoJTyueHHbIe B pe3ysibTaTe npoBefeHus tecta Throughput T.e. Ha
MaKCHMAaJIbHOM CKOPOCTH MPH KOTOPOil He pEeruCTpUpPYyeTCs MOTePh
MIaKeTOB B IlepejaBaeéMOM TIOTOKe.

B TecToBble (hpeiiMbl BcTaBIsAETCS CrIeMaIbHAS METKA U 3aCeKaeTCs
BpeMsl TIPOXOXKACHHSI TaKKX (hPEiMOB 1O ceTH (OT IITaBHOTO Mpudopa
1o meih-Moays, 1 00paTHO — OT MUIeH(h-MOIYIS A0 TIIABHOTO
npubopa).

Ecnu Ha n3MepsieMoM ydacTke ceTd OOJbIIIHe MOTepr MAaKeTOB, TO
(bpeiMBbl ¢ METKOW MOTY TePATHCS, YTO MPUBOIUT K OYEHB OOJBIINAM
W3MEpEHHBIM 3HAUCHUSM 3aJIepKKU. PEeKOMEeHIyeM B 3TOM cliydae
CHW)KaTh CKOPOCTh MOTOKA, Ha KOTOPOM MPOU3BOAMTCS TECTUPOBAHHUE.

YcTaHaBIMBaTh CIMILIKOM HU3KYIO CKOPOCTh TECTUPOBAHMS HE
peKkoMeHayeTcs - Tak Kak cMmblcs TecToB RFC 2544 3akimodaercs B
MPOBEJEHUM TECTOB MOJI HArPY3KOi, T.€. YCIOBUAX, NPUOIUKEHHBIX K
peabHBIM.

3meputenbHble GpeliMbl I OnpeesieHus 3aIep>KKU OTIPABIISIOTCS B
cepenvHe MHTepBaJia OTIPaBKU MOTOKA. T.e. ecliy JIUTeTbHOCTD
nonbITKU paBHa | cek. (myHKT «BpeMmsi» B HacTolikax Tecta Latency), To
B TeueHue 0,5 ceKyHIbl OTIPABIAIOTCS OaiacTHbIe (hpeitmMBbl ¢
3a/IaHHOM CKOPOCTBIO, 3aTeM MepelatoTCsl HECKOIbKO N3MEePUTETbHBIX
¢peiiMoB 1 HakoHel] B TeueHue 0,5 CeKyH[| ONATh MepeaatoTCs
OatacTHbIe GperMbl, UMUTHPYIOIIHE O0JbIION TpaduK.



B pesynbTaTe peructpupyercs cpeaHee BpeMs M0 BCeM TeCTOBBIM
(ppeiimam, a Takke MUHUMaIbHOE U MAKCUMaIIbHOE BpEMSI.

Jitter (JxuTTep, Bapuanus 3aepiKKHu)
N3mepenne mpou3BOIUTCS OJHOBPEMEHHO C H3MEPEHHUEM 3a/IePIKKH.

N3mepenune n3MeHeHNs (Baprallii) BpeMeHH 3a/IePKKHA MTPONU3BOIUTCS
Ha 00euX OTpe3Kax IyTH, KOTOPBIH MPOXOIUT IMaKeT: OT Mpudopa — 110
e -Mo Iy U OT ek d-Mo Iyt 00paTHO A0 MpUdopa.

BrinonusieTcs usmepenue no cienytoiiemy npuniumny. [pudop A (cm.
pucyHok 18-3) ornpasinsiet dhperimbl @1 1 @2 c uaTepBasioMm B T
cexyHza. [Ipubop B (ueti-momynb) peructpupyet nHTEpBall, C
KOTOPBIM OHU MOCTYNAIOT Ha ero BXo. Eciu 3aepxka IpOX0oxKIEHUS
MaKeTOB [0 CETU HepaBHOMEPHA, TO 3TOT UHTEPBaJ OyJIeT OTINYaThCA
OT UCXOHOTO0 3HaueHus: T. @peiiMbl MOTYT Ja)e U3MEHUTh CBOM
MOPANOK cienoBaHus — cHavyana npuaét @2 a norom @1. IloBTopus
ATy OpOoLEeAypYy HECKOJBKO pa3, Mbl MOJy4aeM HECKOJIbKO 3HAaUeHU I
WHTEpPBAJIOB, 3aTEM OIpe/eNsieTcs MUHUMAaIbHOE U MaKCUMAaJIbHOE
3HaUeHMEe U BBIUUCISETCS pa3Max U3MeHeHus (OT MUKa J0 MMHUKa).

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

Jliis pacu€ToB mpubOOpsl 0OMEHUBAIOTCS JAHHBIMU, IO3TOMY MTPU
MOTEPSX MAKETOB B CETH pacuéT MOKeT ObITh HEBO3MOXKeH. B aTux
Clly4asix monpoOyHTe CHU3UTh CKOPOCTh IMOTOKA MUJIU TOBTOPUTH
U3MepeHue.

IIpumeuanue: Tectol RFC2544 sBnstorcs BecbMa ctporumu. [1o
Metoauke RFC 2544 pe3ynbrar u3mepeHus: CUUTaeTCsl KOPPEKTHBIM,
TOJIBKO €CJIM y1aJoch 0OHAPYKUTh CKOPOCTh Mepeaun, Ipu KOTOPOi
HU OIVIH u3 ¢peiiMoB He Obu1 moTepsH. Ham npuxonuioch
CTaJIKUBaThCs C 000pYJ0BaHUEM, KOTOpOE TepsieT HECKOJIbKO (ppeiiMoB
Jake Ha HU3KUX MOTOKaX nepenayu (mpu OONbIINX HHTepBajIaX MEXIy
¢peiimamu). B aToM citydae pe3ynbTaThl U3MepeHus OyayT IUIOXUMHU
WJIN BOOOIIE HYJIEBbIMHU.

Ipumeuanue: Ecinu Bel HaOmonaere mioxyro MOBTOPSIEeMOCTh
pe3yNbTaTOB TECTUPOBAHUS, TO MOMPOOYHTE YBEIHUUYUTH YUCIIO
MTOBTOPOB.

I pumeuanue: [Ipu pabote ¢ noTokamu OJU3KUMHU K IpeIeTbHON
TEOPETUYECKON CKOPOCTHU Mepeaayn (MUHUMAIbHBIM MEKIIaKeTHBIM
WHTEPBAJIOM) MOXET BO3HUKATh IIpo0iIemMa nepernoiHeHus oOydepa
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el -MoIyis U3-3a pa3HULIBI YaCTOT MPUEMHHUKA U TIepeJaTInKa.

Hanpumep, ecniu nepegaTunk reHeparopa nakeToB nepefacT 3a |
cekyHay 125001000 6aiiT naHHBIX, IUICH(-MOIYJIb UX IPUHUMAET, HO
nepeaaét oopaTHo co ckopocThio 125000500 GaitT B cexynay. axe
Takas HeOOJbIIIasi pa3HUIIa B YACTOTaX MPUBOJUT K TOMY KaXKIyIO
CeKyHIy B nuieiid-moayie HakaruBaetcst S00 «umauX 6aiT». Pano
WM MO3AHO Oydep nepernoHseTcs u nakeT tepsercs. Pesynprar
u3Mmepenns Throughput npu sTom monmyuaercs e 100% a, Hampumep
98,4%.

Jlyis ycTpaHeHus 3Toii mpobyieMbl B OOJBIIMHCTBE ciiyyaeB Bl MoxeTe
BKJIFOYUTB PEXKUM «ycKopeHune TX» B IyHKTe IIaBHOIO MEHIO
«HacTtpoiika». DTo mapameTp BKJIIOYAET OTIPABKY MMakeToOB U3 Oydepa
el -Moayis ¢ HeCTaHAAPTHBIM MEXMaKeTHBIM nHTepBaioM 1 1*T
BMmecTo 12*T. Ho oGpariaem Baiiie BHMMaHue, Ha TO, YTO 3TO pellieHne
HE COOTBECTBYET CTAHIAAPTY cereit Ethernet u Mmoxet He
paboTtatb ¢ HeKOTOPKIM 00opyaoBaHueM. CoBpeMeHHOe 000py10BaHMe,
KaK MmpaBujio, 6e3 mpobiieM mpuHUMaeT PperdMbl ¢ TAKUM
MEKITaKeTHbIM HHTEPBAJIOM.

18.3 MHaukatopel aBapuii U COCTOSIHUI
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NuaukaTtopsl TO3BOJISIOT U3MEPUTENIO ONEPATUBHO OTCIIEXKUBATh
COCTOSIHUS TIprbopa.

Nupukarop Hasnauenne
Laser Kpacublii — paboTaeT nazepHsiii n3nydareinb SFP
MOJTYJISI.
Link 3enéHblil — CBSA3b (COCTMHEHNE) YCTAHOBIICHO
' KpacHbiit — cBs13b (coequnenne) HE ycranoBneHo
Loop 3enéHblil — mpubop HAXOAUTCS B peXKUMe IuIeida
Test 3enénslii - mpubdop H&X?ﬂHTCﬂ B peXUMe
MPOBEACHUS U3MEPEHUN
3enéHblil — pe3ysbTaThl COOTBETCTBYIOT HOpME
Result KpacHs1it — pesynsratsl HE cooTBeTCTBYIOT HOpME
BrikiiroueH — npoBepka Ha COOTBETCTBUE HOPME
OTKJTFOUEHA
Error Bo Bpems u3MepeHus mpuHAT XOTs ObI 1
OIIMOOYHBINA CUMBOJI
Eventl 3en€HbIi — MPUHST BXOSIIUNA MaKeT
Event2 3en€HbIi — OTIpaBlIeH UCXOASIINI aKeT




19 TECTHUPOBAHMUE ITOTOKOB MPEG

19.1 OcnoBsl TpancnoptHOro noroka MPEG

OnHuM U3 coco0o0B Mepenadn BUAEO U ayIM0 CUTHAJIIOB 110 CeTH
sBIgeTcs rpynmnoBas (multicast) paccbiika nmaketoB B popmare UDP.

[IpuMmepHBIil BUJ aKkeToB, NiepeaaBaeMbIX B ceTh nporpammoii VLC
player n3o0paxen Ha pucyHke 19-1. OGbIYHO B TeJIe CETEBOTO MaKeTa
COJIepKaTcsl HeCKOJIbKO MaKkeToB TpaHcnopTHoro notoka MPEG.

3aronosKku
MAC, IP, UDP

Maket
TPaHCNOPTHOrO
noToka
MPEG

Maket

noToka
MPEG

TPaHCNOPTHOrO

Maket

noToka
MPEG

TPaHCNOPTHOro

Maket
TPaHCNOPTHOrO
noToka
MPEG

Maket
TPaHCNOPTHOrO
noToka
MPEG

CRC

Pucynok 19-1.

Kaxxnpiii makeT TpaHCIIOPTHOTO MOTOKA UMeeT JITMHY 188 GalT u
HaymHaeTcs ¢ Oaiita cuaxponn3aruu (0x47). Kaxasril makeT coaepKuT

3aroJIOBOK M JaHHBIC. Me>1<y HHMMH MOXCET HAXOJUTCA HeoOs13aTeNIbHOE

noJte adaptation.

SYNC
0x47

3aronoBok

Mone Adaptation

(HeoBsi3aTenbHoOe none)

Mone
Payload
[aHHble

Pucynok 19-2.

Omnucanue 1oJiei 3arojoBKa:

qUCJI0

OalT

Sync byte

8

Bcerna pasen 0x47

Transport Error Indicator

WNHukarop TpaHCIIOPTHOM OMIMOKH

1

Payload Unit Start Indicator 1
Hayvasno nonesnoii Harpy3ku

=1, Koria B 1oJie TaHHBIX MaKeTa
conepxutcs PSI (Program Specific
Information). K manaOoMy THITY
nH(POpPMAIIHA OTHOCSTCS, HAITPUMED,
nakeTsl ¢ PAT nu PMT.

Transport priority 1 =1, o3HauaeT 6oJiee BEICOKUI PUOPHUTET
[Ipuopurer 1o cpaBHeHuIO ¢ 0
PID 13 Packet ID

Nnentudukarop nakera
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Scrambling control 2 00=not scrambled (He 3amudppoBaHO)
[u¢ppoBanue nakera Ol=reserved for future use
10=scrambled with even key
11=scrambled with odd key

Adaptation field exist 2 00=reserved for future use

[Ipu3Hak cyiecTBOBaHMS OIS 01=no adaptation fields, payload only

Adaptation 10=adaptation field only
11=adaptation field and payload

Continuity counter 4 HNukpemenTupyercs Ha 1 ¢ KaXIbIM

onuHAKOBEIM PID)

B tpancnoptHoMm notoke MPEG-2 06s13aTenbHO TOKHBI TPUCYTCTBOBAThH
nakeTsl ¢ PID=0. DT1oT naentudukatop nakera sBiseTcs ciyxkeOHbIM. B
naketax ¢ PID=0 nepenaércs Program Association Table (PAT) — criucok
BCEX IIPOrpamm, NeperaBaeMbIX B JAHHOM TPAaHCIOPTHOM MOTOKE.
Kaxnas nporpamma B Tabnuie PAT uMeet cBoit 16-Tu OUTHBIN HOMED U
cootBercTByomuii PID, B koTopoMm Tpancnupyetcst e€ Program Map Table
(PMT) — cniucok PID, cocTaBnstonuii mporpammy.

OO6pIuHO Tporpamma cocTout u3 Heckonbkux PID. Hanpumep, makeTs ¢
PID=7 moryT Hectn Bugeonndopmarimto, PID=8 — aynno Ha pycckom si3bIKe,
PID=44 - cy6Tutpsl. Konkpernsie Homepa PID kak pa3 u nepenarorcs B
PMT.

PID=7
4 PID=40 N\ [ Bugeo (Poccus 1) )
PMT gns
PID=0 \Poccusi 1) PID=8
PAT Ayawvo (Poccusa 1)

PID=66

PMT ans

HTB
—

Pucynoxk 19-3.

[Tpu6op ATLAN no3BosieT IpOBOJUTH MPOCTEHIINI MOHUTOPUHT
(mepBUYHBIE MMapaMeTphl, HeOOXoauMBbIe A fekoaupoBanus) MPEG-2
MMOTOKOB, NlepeaaBaemMbIix B makerax UDP.

Tectuposanue npoBoautcs B coorsetctBur ¢ ETSI TR 101 290 v 1-2-1
(2001-05). NanHast MmeToAMKA MpeaycMaTpUBaeT KOHTPOJIb CIETYIOIIUX
MapaMeTpoB:
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Tabmnuma 19-1

No

WNunukatop

VYenoBus

1.1

TS sync lost

[Toreps cuHXpOHU3ANU

YcIloBHE yCTAaHOBJICHUSI CHHXPOHU3AIUH — 5
CIIETYIOUIHX JIPYT 3a APYTOM MaKeTOB C
KOPPEKTHBIM TIOJIEM sync_byte.

VYcnosue notepu — 2 uiau 60J1ee CIIeIYIOIIIX
JIpyT 3a ipyroM naketoB ¢ HEkoppekTHbIM
mmoJyieM sync_byte.

1.2

Sync_byte error

Sync_byte He paBen 0x47

1.3

PAT error

[TakeTsr ¢ PID 0x00000 He mpuxoasT Kaxaple
0.5 cex.

[Taket ¢ PID 0x00000 He conep:kuT TadIuILy ¢
1d=0x00 (1.e. PAT)

[Toste Scrambling_control field e paro 00 mst
naketoB ¢ PID 0x00000

1.3.a

Pexomennayercs
U 3aMeHBI 1.3

PAT error 2

[TakeTs! ¢ cexnusimu table id = 0x00 ¢ PID
0x00000 ne mpuxoasT kaxasie 0.5 cek.

B makerax ¢ PID 0x00000 coxepxutcst Tabnuia
c table id oTymaasmM ot 0X00

[Tone Scrambling control field ve pauo 00 mst
naketoB ¢ PID 0x00000

1.4

Continuity
count_error

HexoppekTHast ociie10BaTeIbHOCTh
MOCTYIIJICHAS TAKETOB

OI[I/IH U TOT K€ NAaKCT MPUIICIT ABAXK/IbL

[Toreps makera

1.5

PMT error

[Takets! ¢ cexnusimu table id = 0x02 (1.e. PMT)
¢ PID, xotopsle yka3ansl B PAT, He npuxonst
kaxele 0.5 cek.

[Toste Scrambling_control field ve paBro 00 mtst

naketoB ¢ PID, koTopbie conepkaT CEKIUU ¢
table id = 0x02 (t.e. PMT)

1.5.a

Pexomennayercs
JUIA 3aMeHbl 1.5

PMT error 2

[Takets! ¢ cexnusimu table id = 0x02 (1.e. PMT)
co BceMu ¢ program map PID na kotopsle
cceutaercs PAT, ne nmpuxonsar kaxele 0.5 cek.

[Toste Scrambling_control field ve paBro 00 mtst
MAaKETOB, COJIEPIKAIIIX MHPOPMAIIHIO O CEKITUSIX
c table id = 0x02 (1.e. PMT) s kaxmoro

program_map_ PID na kotopsle cceutaetcsi PAT

1.6

PID error

[Takets! ¢ ykazubmM PID He nmoctynaror ¢
MUHUMAaJIbHBIM 33JJaHHBIM IIEPUOIOM

49



19.2 Menro pexuma MPEG

HNuTepdeiic

Hactpoiika npubopa Ha B3auMoielicTBrE C PUINUECKUM U
KOMMYHUKallMOHHBIM YPOBHSIMU CUCTEMBI NIEPEAAYN JAHHBIX.
DkBUBaJeHT MMyHKTa « UHTEpdeiicy B raBHOM MeHIO pudopa.

IMapameTpsi

ITo3BonsieT 3aaTh NapaMeTpbl TECTUPYEMOTO IMOTOKA, U HACTPONKH
TecTa. YNpaBleHUe MOJKIIOYEHNEM U OTKIFOYEHUEM OT IPYyTIIbIL.
(ITonnepxuaercsa Tonbko IGMPV3, cBsxxutech ¢ pazpaboTuukaMu st
pacmupeHust QyHKIUH).

KonTpoas IGMP gen.query

DTOT peXrM MO3BOJISIET MPOCMATPUBATH MMOCTYAKOIINE HA TPYIIIOBOM
anpec 244.0.0.1 o6mue IGMP 3anpockr (IGMP General Query).

PAT

Orobpaxenue Program Access Table npunumaemoro noroka. Beibop
TECTUPYEMOU POTrPaMMBL.
PMT

Ortobpaxenue Program Map Table npunumaemoro noroka. Beioop
TECTUPYEMBIX [IOTOKOB, U3 KOTOPBIX COCTOUT Iporpamma.

[Tomumo PAT u PMT, npubop cnoco6eH KOHTPOJIUPOBaTh ell€ TpU
notoka (PID)

Omuoxu oomue 1

Cuétunku ommooK npuéma, KOHTpos 4ETHOCTH (peiimoB Ethernet,
MaKEeTOB C HeCTaHAAPTHBIMU pa3zMepamu.
CraTucTuka oomas

Cuéryuku npruéma MakeToB pa3HbIX TUIIOB
Omuoxu u cekyuast MPEG

CuéTunku CeKyHI OTCYTCTBHS JaHHBIX, CHHXpOHM3AIH, omuook PAT,
PMT

ITapameTrp «NO SYNC sec» - yBenuuuBaeTcsi Ha 1 3a 1 cekyHay, eciu B
TeYeHHUe ITOU CeKYH]IbI ObLJIO 3apPEeTrUCTPUPOBAHO COCTOSTHHUE OTCYTCTBHUS
CUHXPOHU3AIIUH.

[TapameTtp «NO DATA sec» - yBenuuuBaeTcs Ha 1 3a 1 cekyHay, eciu B
TE€UEHHE 3TOU CeKyH/Ibl ObLIIO 3aPETrUCTPUPOBAHO MOJTHOE OTCYTCTBUE JAHHBIX
B Oydepe npuéma dpeiimoB TpancnopTHoro noroka MPEG (nnunuoit 188
Oair).

«SYNC erry» - Omubka 1.2 cm tabnuiry 19-1.

«Timeout err» - OmuOKH B cOOTB. ¢ Tabmutei 19-1.

[Tpumeuanue: Ha naHHbIf MOMEHT BO3MOXEH KOHTPOJIb TOJIBKO
noTokoB ¢ PAT, cocrositium u3 ogHoi cexiuu. Ecimm Bam TpeOyetcs
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pacmmpenrie QyHKIUN, 00paTUTECh B CIYXKOY MOIICPKKH.
Oun6xun MPEG Cont.counter

CuéTtunku ommMbOK HEeMIPEPHIBHOCTH MMOTOKOB C KOHTPOJIUPYEMBIMH
PID.

19.3 OcuoBbl IGMP

IGMP — Internet Group Message Protocol.

Yacro MPEG noToku nepenarorcst ¢ momolibio multicast (rpynmnoBoro)
tpaduka. J[namnazon [P anpecos ot 224.0.0.0 no 239.255.255.255.

PaccmoTpum nmpumep. Ecniu 651 B ceTH, MOeNTb KOTOPOI M300pakeHa
Ha puc. 19.4 oTCyTCcTBOBAJIO YIIpaBieHHe IPYIIOBLIM TPaPUKOM, TO BCe
nakeThl, ucrmyckaemsie [P makeTuzaropom, moctynanu Obl Ha Bce
OCTaJIbHbIE y3I1bl ceTU. T.e. 1 aboHeHT 1 1 aOOHEeHT 2 moyydayid Obl

¢ poBbIe TOTOKKU 000WX TeleKaHaioB. T.e. gaxe TeX, KOTOpbIe B
JTAHHBI MOMEHT HE MPOCMAaTPUBAIOT.

B ciiydac OOJBIIIOTO YKCIa BEIIAE€MbIX KaHAJIOB TAKOM IMOJIXO0]I HE
ABJIACTCA OIITUMAJIbHBIM HMCITIOJIB30BaAHHUEM HpOHYCKHOﬁ CITOCOOHOCTH
CCTH.

ITporoxon IGMP BBoOuT NMoHATHE NPUHAIJIEKHOCTHU K rpynme. Eciaun
aOOHEHT U3BABISET XKeJaHhe MPOCMAaTPUBATh ONPeIe/IEHHbIN KaHall, TO
ero abonentTckuit npuémuuk (STB npucraska win [1K) nadopmupyror
KommyTaTtop 2, a OH B CBOIO 04epe/ib 1Mo Ienovyke nHpopMupyer
kommyTtatop 1 mytém nepenaun IGMP nakera. @akTryecku oH
paropTyeT O NPUCOEINHEHNH K ONPEACIICHHOMN TPYyIIIIe U )KEJIaHUU
NpUHUMATh TpaduK, MpeHa3HAYeHHBIN 715 9TOU rpynibl. Takum
o0pa3om, KaX/Iblii a00OHEeHT Moy4aeT TpauK TOIBKO TeX TPy, B
KOTOPBIX OH COCTOMUT.

Crnenyromym BaXXHBIM 3JIEMEHTOM CHUCTEMBI SIBISI€TCS KOMMYTATop 1,
KOTOPBIN BBICTYTIAaeT B POJIH «KBepupa» (querier). Ero 3amaua
3aKJII0YaeTcsl B NEPUOJUUECKON pacChliiKe CIIeUaIbHBIX 3alPOCOB.
Kaxnoe aboHEeHTCKOe yCTpOCTBO MPH MOTy4YE€HUH TaKOro 3ampoca
JOJKHO COOOIIUTH 000 BCeX IpyIax, B KOTOPbIX OHO COCTOUT.

OcranbHble KOMMYTaTOPhl pa0OTAIOT B peKUME IIIMHUOHOBY (SNOop),
T.€. MPOCMATPUBAIOT 3TU OTYETHI O YJIEHCTBE B FPYIIAX CO BCEX
YCTPONCTB, KOTOPbIE K HUM MOJIKJIFOUeHbl. TakuM 00pa3om, oHU
MOJTy4atoT BO3MOKHOCTh HHPOPMUPOBATH KOMMYTATOP MPEIbITyIIero
YPOBHSI 00 OTCYTCTBUHU MOTPEOHOCTU B MPUEME JAHHBIX IS
OnpeNieJICHHOM TPYyNIbl, €CJIU Y HUX HEe OCTaJIOCh HU OJTHOrO aDOHEeHTa,
KOTOPOMY 3TH JIaHHbIE HY>KHBI.

Ecnu aGoHeHT u3bsBIISIET JKellaHue MOKUHYTh TPYIIy, TO ero
a0OHEHTCKOE YCTPOUCTBO opMHpyeT OTUET (report) 00 3TOM COOBITHN.
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CywectByet Heckonbko Bepcuii IGMP nportokona.
IGMPv1 (onucan B RFC 1112), IGMPv2 (onucan B RFC 2236),

IGMPv3 (onucan B RFC 3376).

19.4 IlpoBeneHue usmepeHuit

<

(udp:

ABOHEHT 1
Poccus 1

ABOHEHT 2
\ HTB

HTB
11233.1.1.3:5000)

BrinosniHuTe HacTpOMKy Ha TeCTUPYeMbI TOTOK. HacTpoiite rpymnmnoBoi

Crartyce

BxirounTh — BeI3bIBaeT OTIpaBKy HECKOJIBKUX COOOIIEHUH O
IIPUCOEIMHEHUH K IPYIIIIEe ¢ aApecoM, yKa3aHHbIM B yHKTe [P anpec.
(rec type=Change to Exclude mode)

anpec u noprt. [loakmouurecs k rpymrie, ecnu B Bamieii cetn ucnonbzyercst
IGMPvV3.

OTkirounTh - BBI3BIBa€T OTIPaBKY HECKOJBKUX COOOILEHUI O BBIXO/IE
U3 TPyNIbI C aApecoM, yKa3aHHbIM B IyHKTe [P agpec.

(rec type=Change to Include mode)

Kaxnoe u3 coobmenuii umeet popmar IGMPv3, Tumn coobmienus 0x22
(Membership report), IP 3aronoBok conepxwut ommuro Router Alert. [P
dest addr = 224.0.0.22; Cniucok unicast aipecoB MyCTOH.

B cocrosinnn «Bknrodyen» npubop oTOpaBiisieT OTYETHI HA MTOTyYEHHbIe

3anpockl IGMP General Query B popmare IGMPv3.

B cocrosanun «BeikiiroueH» 0T4ETHI HE OTIPABIISIFOTCSL.

IP anpec

Anpec rpynmnsl (rpynmnoBoit [P anpec). B 6ydpep MPEG nortoka



Hanpasisitorest ToJibko UDP maketsl, ¢ ykasanusM [P anpecom HazHaueHwus.
Moxet ObITh yeTanosineH aapec 0.0.0.0. B atom ciayuae Bce UDP ¢
Tr00BIMU afipecaMu OyIyT paccMaTpuBaThes Kak coaepxamue MPEG motoxk.

Dest UDP

Howmep nopra B 3aronoske UDP makera. B 6ypep MPEG mortoxka
HarnpasisitoTcst ToJibko UDP makeTsl, ¢ yka3aHHBIM HOMEPOM MOpTa
Ha3HAYEHUS.

Timeout

ITepuon BpemeHu i KOHTpoJsa napamerpa 1.6 «PID error».

Robustness

Uucno oJMHaKOBBIX 3aMPOCOB, OTIIPABIISIEMbIX MPUOOPOM MPHU BXOJIE B
IpyIILy ¥ BbIXoAe U3 rpynnbl. CTaHIapTHOE 3HaUeHWEe PaBHO 2. Y BelNYeHUe
ATOTO 3HAYEHUS MOXKET MOTPeO0BaTHCS MPU BHICOKOM YPOBHE MTOTEPh
MIAKETOB B CETH.

IIpoTokoa

Tun nakeros, B KoTopsIx oxunaaercs npuéM MPEG noroka. B nannsiii
MOMEHT JocTyIeH Tosibko Tun UDP.

Ecnu npubop nomyyaer notok UDP nakeToB ¢ 3aganHsiMu [P anpecom
Y TIOPTOM, TO B IMyHKTe MeHto «Ommnoku u cekynasl MPEG» napametp «NO
DATA sec» He oKeH yBeIMUMBaThCs. ECIM MOTOK JaHHBIX C 3TOr0O OpTa
apisieTcst norokoM MPEG napametp «NO SYNC sec» Takxke He JOTKeH
YBEIIMYUBAThCH.

Boiigute B pexxum PAT. Ecnu Bel Bunnte ctabuibHbIN CIIUCOK
JIOCTYITHBIX B TIOTOKE KaHAJOB, TO MOXKETe BhIOpATh OJIUH U3 HUX IS
JanbHEHIIe MpoBepKu OJIWH U3 HUX ¢ momotnbio kKHomku (Ok). Ecnu crincoxk
MOCTOSIHHO MEHSIETCSI, TO BEpOSITHON Ha TeKYIIyl0 KOMOMHAIIUIO ajgpeca U’
NOpTa MPUXOJAT HECKOJIBKO Pa3HbIX MOTOKOB JAHHBIX. 3a/1aiiTe KOHKPETHBIH
IP aapec, ecnu oH ycraHoBieH kak 0.0.0.0.

Boiinure B pexxum PMT u BbiOepuTe OAMH MIIH HECKOJIBKO MOTOKOB
TeKyIlel NporpaMmsbl JJIsl TECTUPOBAHUSI.

[TepeiinuTe B peskMM KOHTPOJIS OIIMOOK U CYETYMKOB HEMPEPHIBHOCTH.

19.5 Kontpons IGMP General Query

B aToM pexxrime Bbl MOXKETE BUJIETh MapaMeTphl 001ux 3anpocoB I[GMP
MOCTYIAIOIINX Ha PUOOpP.

IP anpec — agpec y3na (kBeprpa) OT KOTOPOIo MOCTYIHII 3aIpoc.

V — Bepcus npotokosia IGMP, koTopoMy cOOTBETCTBYET 3TOT 3aIpoc.

Sum= ok — 3anpoc coepKUT KOPPEKTHYIO KOHTPOJIBbHYIO CyMMY;

eIT — KOHTPOJIbHAs CyMMa OIIMO0YHa.

rt — Response time. Ilone nakera ¢ 3anpocom. 3a1aéT MakCUMaIbHOE

BpeMsi, BTeUeHHE KOTOPOro TpedyeTcsi OTBETUTh Ha 3alpoc. 53



s maketoB ¢ IGMPv3
qrv — 3nauenue nosst Querier’s Robustness Variable B makere ¢
3aIpOCOM.

19.6 Hcnonb3oBanue nporpammel VLC Player

Br1 moxete ucnonps3oBath nporpammy VLC Player nist opranuzamum
Bewanus B popmate MPEG nuist mocnenyroleid mpoBepky MpOX0XKI€HUs
JTAHHOTO MOTOKA uepe3 CEeTeBYI0 NH(PPACTPYKTYpYy.

Crnenytolas KoMaH/1a 3allycKaeT LUKINYecKoe BellaHue Qaiina
mp2.mpeg ¢ napamerpamu PID=7 nns suneo; PID=8 nns aynuno; Bee makerst
oynyt umets Tt UDP, anpec naznauenus 233.3.2.2; nopt HazHaueHus 5000.

D:\VLClvlc.exe -vvv e:\1\mp2.mpeg --extraintf=logger
:sout=#std{access=udp,mux=ts{pid-video=7,pid-audio=8},dst=233.3.2.2:5000 }

20 KOHTPOJIb I[TAKETOB LLDP

JIaHHBIN PeXKUM UCIIONIB3YETCS ISl IPOCMOTPA COIEPKUMOr0 NAKETOB
npotokona LLDP (Link Layer Discovery Protocol). Ha nannsrit
MomeHT npudop «ATLAN» ciocobeH mpuHUMAaTh U 1eKOIUPOBATh
ocHoBHbIe 1oJs naketa LLDP, yTo no3Bosnser uaeHTuuImponarsb
MOPT K KOTOPOMY MOJAKJIIOUEH Mpudop.

[Tpumeuanue: [1pu BrimouenHom VLAN, npubop 6ynet npuHUMaTh
ToNbKO TerupoBanHble LLDP nmakeTsl, B COOTBETCTBUM C HACTPONKAMMU.
ITpu noutn ogHOBpeMeHHOM npuéme Heckoabknx LLDP makeToB ot
Pa3HBIX YCTPOUCTB OTOOpaKkaThCs OyAeT MOCIeIHUN MPUHSTHIA MaKeT.
ITaketr LLDP npenctaBnsier co6oit mociaeq0oBaTeIbHOCTD U3 HECKOJIBKUX
TLV 6noxos (Type-Length-Value).

[TpubGopom nmoaaepxkuBaeTcs AeKoaupoBanue cieayromux TLV
6mokoB: Chassis ID, Port ID, Time to Live, Port description, System
name, System description.

(Ecnu Bam HEo0X01MMO pacHIMpUTh CIIUCOK JAEKOIUPYEMBbIX
napameTpoB CBSIKUTECH C TPYNION pa3paboTUNKOB.)
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I'EHEPATOP TPA®HKA

Pexxum renepaTtopa Tpadrka MOKeT MPUMEHSTHCS JJI TECTUPOBAHUS
000pyJOBaHUS HA YCTOMUUBOCTH K CETEBBIM aTaKaM.

JJis reHepanuy moToka HaCTPOWTE ero napaMeTpsl ¢ MOMOIIBIO MEHIO
pexrMa, YCTAaHOBUTE Kypcop Ha MYHKT MeHIo «I eHepanus U HAXKMUTE
F1.

I'enepanus

Tekymee cocrossane. Haxmure F1 nns 3anycka renepanvu, F2 s
OCTaHOBKH I'e€HEepaL1u.

Pazmep ¢peiima

3agaeT pa3Mepbl FreHepUpPYyeMbIX MakeToB. J(nana3oH BO3MOXKHBIX
3Ha4YeHui: oT 64 1o 1518 OaWr.

CkopocTb

OTto0pakaeTcsi B MpOLIEHTaX UM MeraduTaxX B CEKyHAY B 3aBUCUMOCTH
OT 00IIKX ycTaHOBOK B MeHIo Tecta RFC 2544.

Bapunanus

3agaét Bapuanuto (u3Menenue) miaamux out MAC aapeca
oTnpasuTens. Ynciio B ckoOKax MOKa3bIBAET TEOPETUUECKOE
KOJIMYECTBO Pa3IMYHBIX aJpecoOB B co3gaBaeMoM noTtoke. Hampumep,

IIpY 3HaUYE€HUHU BapHaluu paBHOH 3 6uTam, yncio paznudHsix MAC
aZpecoB «OTHpaBUTeNe» OyneT paBHO 2"3=8.

Jo 20 mmagmux 6utr MAC anpeca HCTOYHMKA MOTYT T'€HEPUPOBATHCS
nceBaocayyaiiHeIM 00pazoM. OcTanbHble cTapllire OUTHI aJpeca He
U3MeHstoTes. [ uX 3aaHus UCTIONIb3YETCsl MEHIO HaCTPOMKHU
JUHeMHOro nHTepQeiica B rIaBHOM MeHIO Ipubdopa.

Dest. MAC aapec

MAC anpec nonyuatens. KoHeuHbll afpec MoToka.
Dest. IP agpec

[P agpec nomy4garens.

[TakeTsl renepupytorcs B popmare UDP.

IP agpec oTmpaBuTeNs CTaTUYEH U 3a0a€TCs Ha 3aKJIAJIKE KITOTOK»
HacTpoiiku Tecta RFC 2544. Tam xe 3anaroTcs ipyrue napaMmeTpsl
3arosoBkoB [P u UDP.

HpuMeanue: Bn1 MokeTe CcBA3aThCS ¢ KOJIJIEKTUBOM p33pa6OT‘-II/IKOB,
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eciu Bam TpeOyroTcs reHepaliys moTokKa MakeToB, KOTOPhIe B TAHHBIN
MOMEHT TPUOOPOM He MOIEPKUBAIOTCS.

CBA3b CIIK

[Tpubop ocuamen nnrepdeiicom USB. Jlanusiii nunTepdeiic
IIpeHa3HavyeH Ul Nlepe/lay pe3yIbTaTOB U3MEPEHU Ha
NepCOHANTbHBI KOMIBIOTEP, pabOTAIOINi 10| yIIpaBIeHUEeM
OINepalMOHHBIX CHUCTEM, IOIEPKUBAOIINX padoTy co cMmeHHbIMU USB
HaKONUTEISIMH.

[TogkmounTe npubdbop K KoMmnbtoTepy kadbemem USB
Bxmrounte mpubop 1 BoHANTE B MMyHKT rIaBHOTO MeHIO «CBsi3b ¢ [TK»

B cucreme nomkeH mosBUThHCS (iem-auck. Bel MoxeTe coxpaHUTh
CO3/1aHHble OTUYETHI. JIaHHBIX IUCK 3aKPBIT IS 3alIMCU U yIAJICHUS
¢aitnos. Micnonp3yiiTe myHKT MeHIO «OUUCTKa» IS yAalleHus
HEHYXXHBIX OTUETOB.

HACTPOMKA

B sTOoM myHKTe TT1aBHOTO MEeHIO BbI MOXeTe ycTaHOBUTH TeKyIIMe AaTy
u Bpems. Takxke Bbl MoXxeTe 3a1aTh CUMBOJIBHOE UM Iiprbopa AJis
ya00CTBa pacno3HaBaHus MPUOOPOB MPH MOUCKE B PeXKUMe «IIIei (-
MOJZyJIbY». 31€Ch K€ PacIoNokKeHbl HEKOTOPbIE TOMOJHUTENbHbIE
CUCTEMHbBIE HACTPOUKH.

OBHOBJIEHME BCTPOEHHOI'O ITPOI' PAMMMHOI O

OBECIIEYEHNMA (ITPOLLIMBKN)

56

Jl5is oniepaTUBHOTO 0OABIEHUST HOBBIX (DYHKIIMH U pellieHus npooiieM,
CBSI3aHHBIX ¢ pabOTON MUKPOIIPOTPaMMBI, B TpHOOpE peain3oBaHa
BO3MOKHOCTbH OOHOBIIEHUS nporpaMmHoro obecrneuenus (I10).
OGHOBIIeHNE MOKET OBITh BHITIOJIHEHO KaK CAaMUM MOJIb30BaTelieM, TaK
U B OyikaiillieM CepBUCHOM LIEHTpE.

JloctynHble oOHOBIIeHUs: Bbl MOkeTe HAliTH Ha HallleM caiiTe B ceTH
HNnTepHer.

CoobOmaiite Bamu noxenanus, cBsi3aHHble ¢ padoToil npudopa, a
TakKKe 000 BceX 00HAPYKEHHBIX HEeJ0CTATKAX.

J1J1s1 0OOHOBJIEHUSI MUKPOIIPOTrpaMMBbI TOTpeOyeTcsl yCTaHOBUTD Ha Balll
IIK USB npaiiBep npubdopa.

JIyig ycTaHOBKHM JipaiiBepa BBIIOJHUTE CIAEAYIOIINEe TeHCTBUS:



[TogxmounTe mpubdop K KoMmnbroTepy kadbemem USB.

[TogkmtounTe K Mpubopy ceTeBoil agantep (peKOMeHIyeTcsl MPOBOJUTh
ob6nosnenue [1O npu nuTaHuM OT CETH)

Bxmrounre npudop. [1pu nosiBneHun Ha dKpaHe 3aCTaBKU HAKMUTE
KHONKY «F2». Ha akpaHe JOJDKHO MOSBUTHCS MEHIO.

Boiiaute B nyHKT MeHto «O0HOoBneHue [10»

Ha 9KpaHE Balll€T0 KOMIIBIOTEPA AOJI’KHO IMMOSABUTHCS OKHO MacCTeEpa
IIOJKJIFOUCHUA HOBOT'O O60py,Z[OBaHI/I5[.

Ortkaxurtech oT noakIodeHus k y3nmy Windows Update, BeiOpas
MOCJICTHAN U3 TIPEIJI0KeHHBIX BAPUAHTOB.

Mactep HOBOro obopyaoBaH A

=

MacTep HoBoro obopypoeaHus

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

MonuTuka KOHDHAEHUMENEH DT

PazpewnTe nogkndeHqe k yany Windows Update ana novcka
NPOrpaMMHOra oGecnedeHHaY

(" Oa Toneko B 3TOT pas

(" e, cefuac M Keskasii pas Npu NoOAKIKYEHKM
YCTPORCTER

o

INA Npoaon#seHHa HaskMHTe kHonky "Hanee".

< Hazam I Danee » | OTMeHa
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Bribepute BapuaHT yCTaHOBKH M3 YKa3aHHOTO MecTa.

Mactep HOBOro obopyaoBaHAA

3TOT MACTER NOMOraeT YoTEHOEWMTE NPOrpaMMHOE
OGeCneYeHIe ONa UKasaHHor YoTRoORCTEA!
USBZCOR

:\',\-‘ Ecau c ycTpoACTEOM NOCTABNAESTCH
<5 yCTAHOBOYHLI AMCK, BCTABLTE £r0.

BriGepyTe OEACTEME, KOTOPOE CASOYET BLINOAHMTL.

(" ABTOMATMUYECKAA YCTAHOEKE (EKOMEHOYETCH)

G YoraHoeka vz YkazaHHOro MecTa

INA Npoaon#seHHa HaskMHTe kHonky "Hanee".

< Hazan I Nanee » | OTtMeHa

VYxkaxute manky «Driver», pacronoxkeHHy0 Ha KOMIAKT-IUCKe C
aoroturnoM «CBs3bIpUOOp».

Mactep HOBOro 0bopyAoBaH1A

JanaiiTe napaMeTpel NOMCKA M YCTAHOBKM.

G BrINOAHWTE NOWMCK HaWBoNee nooxo0dauero ,EI.FJEIHEIBFJEI E YrAZ8HHEBIX MECT 3.

Monone2yiTe sk 008 CYREHMA MKW DECWHEEHWA O5NSCTH NOMCKS, BRAKYSMKIWER No
YMONYEHKMI NOKENEHEE NANKK M CEEMHEIE HOCUTENK. BYAeT YCTaHOBNEH HaMEONee
NoOx00AWKWA JpaHeep.

[ Mouek Ha cMEHHEX HOCKUTENAX (AKCKETEY, KOMAAKT-AMCKEX. ]

[v BrawuuTe cienymwese MECTO NOWCKE:
o <]

(" He BbNoAHATE NoMCK. H caM BbIEepY HU#HEIE opafiesp.

3TOT NepeKAKYaTens NPMMEHARTCA AN BEEIS0pa ApafEepna YoTRORCTER M2 CMCKa.
YWindows He MOXET rEpaHTHPOBATE, YTO ERSPaHHEIR BamMK Apafeep SYyneT HawSonee
NOAXOAALKMM AN HMEKWErocy 0G0pYa0EaHMA.

<Hazan Hanee » OTMEHA




B ciydae nosiBieHus Ha dKpaHe MpeaynpexJeHrs 00 OTCyTCTBUU
¢ poBoii MoANKCH ApaiiBepa BbIOepUTe MPOJOKEHNE YCTaHOBKH.

Y(TaHOBKa obopyaoBaHMA

! ! HFJDFIDE[MMHDE oSecnedeHue, YCTaHaENKMEaSEMOE OA.

USBZCOM virtual serial port

HE TECTHMPOEB&N0CE HE COBMECTHMMOCTE CMWindows XP. ((oopoSHee
0 TEKOM TECTHMPOESHMM.]

YcraHoBka 3TOro NporpaMMHOro oGecrnevyeHHs HoxeT
HAapYyuwuTE paéoTy cMcTeMu. Microsoft pekomenoyer
NpeKpaTUTk YCTAHOBKY H OBPATHTECA K NOCTABMHKY
nporpaMHHOro oGecned4yedHyd 3a Bepcyel. npoweawel
npoBepky HA COBEMECTHMOCTE.

‘ Bce paEHO NpooomkHTE I MpekpaTHTE YCTEHOBKY |

B cnydae ycneniHoro 3aBeplieHust yCTaHOBKH JpaiiBepa Ha dKpaHe
JOJIKHO TIOSIBUTHCS COOTBETCTBYIOLIEE COOOIIEHUE.

MacTep HOBOro obopyAoBaHA
% 3aBepweHune paboTbl MacTepa HOBOIo

obopyaoBaHunA

MacTep saBEpWKMN YCTAHOBKY NPOrpaMe A08:

(3 USB2COM virtual serial port

Inga zakpeITHA MECTEpa HEXKMUTE kKHOoNkY "MoToeo".

< Hazan I [oToERD I OmreHE.
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B crircke 060pynoBanHwus TOHKHO MOSBUTHCS TOTIOTHUTEIHHOE
YCTPOMCTBO (TIPH BKIFOYEHHOM MTPUOOpE, HAXOAIIEMCS B pEXKUME
cBs3u ¢ [1K).

L, Device Manager - ol x|

KoHcone  AelicTeie Bupg  Chpaska

«- | mEFS R A =R

e Keyboards LI
) Mice and other pointing devices

=) B8 Metwork adapters

------ H8l 1394 MNet Adapter #2

------ B8 Marvel Yukon Gigabit Ethernet 10/100/1000Base-T Adapter, Copper R1-45
= Ports (COM & LPT)

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

------ ¥ Communications Port (COM2)

------ & Printer Port (LPT1)

- #¥8 Processors

€8 5CS1 and RAID controllers

78, sound, video and game controllers
H - Storage volumes

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

[Tpu mogkroueHN: Npudopa K KoMIboTepy ¢ yctanoBieHHOH OC
Windows 7 macTep ycTaHOBKHM JpaiiBepa MOXKeT He 3aIlyCTUThCS
aBTroMmatudecku. He otkmirouaiite mpubop ot T1K.

JI7st ycTaHOBKM JipaiiBepa BOWIUTE B AUCTIETYEP YCTPOUCTB. (CChLIKA B
okHe «Cucremay) PackpoiiTe myHKT ApeBOBUIHOTO MeHIO «IlopThl
(COM u LPT)»

Knuknaute ycrpoiicteo USB2COM Virtual Serial Port
[Nepetinute Ha 3aKianky «JlpaitBep», HaxkmuTe KHOTIKY « OOHOBHUTBY.
Janee cnenyiiTe yKa3aHUsIM MacTepa.

[Tepen obnosnenuem I10, pexomenmyeTcst ckadaTh MPOrpaMmy-
O0OHOBJIEHME, COOTBETCTBYIOLIYIO BEpCUH Balllero Mpudopa, ¢ HaIlero
caiiTa ¥ IOMECTUTh €€ B ManKy Ha JIOKAJIbHOM JUCKE Balllero
KOMIIBIOTEpA.

I[J'[f[ 3allyCKa 3TOM I[MporpaMMbI Ha BalllCM KOMITBIOTEPEC MOKET
HOTp€6OBaTBC$I YCTaHOBKa ITake€Ta MpOoTrpaMMHBIX KOMIIOHCEHTOB

«NET Framework 2.0». ITocienHioro Bepcuto 3Toro naketa Ber
MOJKeTe MOJYYUTh Ha caliTe www.microsoft.com uiu HalTH Ha
KOMITaKT-IMCKe (TIpriaraeTcs K mpubopy) B manke «Microsofty.

«dotnetfx 20 x32.exe» - qysg 32-x 6utHbix Windows
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«dotnetfx 20 x64.exe» - g 64-x 6utHbix Windows

YcraHOBUTE MTAKeT, COOTBETCTBYIOIIUI Balllel ONEepaliMOHHON CUCTEME.
Brimosaute nepesarpysky K.

[ToagxmounTe npubdop Kk KoMmnbroTepy kadbemem USB.

[TogkmtounTe K Mpubopy ceTeBoil agantep (peKOMEHIyeTcsl MPOBOJUTh
ob6nosnenue [0 npu nuTaHUM OT CETH)

Bxmrounte npudop. [1pu nosiBneHun Ha dKpaHe 3aCTaBKU HAKMUTE
KHONKY «F2». Ha akpaHe JOJDKHO MOSBUTHCS MEHIO.

Boiiaute B myHKT MeHto «O0HOoBneHue [10»
3amycTuTte MporpaMMy-oOHOBJIEHUE

Haxxmurte kHonKy «HauyaTe 0OHOBIIEHHE»
JloxxauTech OKOHYaHUS Mpoliecca OOHOBJIEHUS
Brriinure u3 pexxuma ooHoBienus 110

Boitaute B myHKT MeHIO «IIpomomkuTey
JloxxauTech MOSIBJICHUS HA SKpaHe INIaBHOTO MEHIO
Brixmtounte npudop.

Bxmrounte mpubop, mpoBepbTe KOPPEKTHOCTH OOHOBIIEHUS [TO HOMEPY
Bepcuu 10 (TpeTbe TpEx3HauyHOE YHUCIIO Ha 3aCTaBKe).

[lepen mpopomkeHneM paboThl peKOMEHYeTCsl IPOBECTU OUUCTKY
KOH(UTYypaui.

[Ipy BOZHHMKHOBEHUH MPOOIIEM 00paTUTECH B CITy)KOy TEXHHUUECKOM
HOJJEPKKH 110 Tele()OHY WM JIEKTPOHHOH moyTe.

TPAHCITIOPTHUPOBKA U XPAHEHHUE

TpancnopTupoBaHue MPUOOPOB MPOUZBOJUTCS B YIIAKOBAHHOM BHUJIE
’KeJIe3HOIOPOKHBIM MM aBTOMOOUIIBHBIM TPAaHCIIOPTOM B KPBITHIX
BaroHax WJIM 3aKpbIThIX aBTOMAILIMHAX B COOTBETCTBUU C IIpaBUIIaMU
MepPEeBO3KH I'Py30B, JEUCTBYIOIIMX HA JAHHOM BUJE TPaHCIIOPTA.
[Tepen nnuTeabHON TPaHCTIOPTUPOBKOH, BO M30eKaHUE TTOBPEXKICHMUS,
BCTPOEHHBIN aKKyMYJIATOP ClIelyeT OTKIII0UaTh OT pa3bema B
AKKyMYJISITOPHOM OTCEKe I0J] 3a{Hel KPBIIIKOH mpubdopa.

B nomertieHusix 1yisi XpaHeHUs He TOJKHO OBITh MBUTH, MAPOB KUCIOT U
11esi04eil, arpeCCUBHBIX Ia30B U IPYTrUX BpeAHBIX TPUMECEH,
BBI3BIBAIOIINX KOPPO3HIO.
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CBEAEHMA O COAEP)KAHUN JTPAT'OLHEHHBIX

METAJIJIOB
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JlparoieHHbIX MEeTaJJIOB MPUOOP HE COAEPIKHUT.

TAPAHTUMHBIE OBSI3ATEJILCTBA

3aBO/I-U3rOTOBUTENb TAPAHTUPYET pabOTOCIIOCOOHOCTh MPUOOpa Mpu
COOJIOIEHUH YCIIOBUH SKCILTyaTalluy, XpaHeHUs U
TPAHCTIOPTUPOBAHUS, YKa3aHHBIX B HACTOSIIEM TEXHUYECKOM
OTHCaHUH.

["apaHTHITHBIN CPOK IKCILTyaTaluu - 12 MecsileB ¢ MOMEHTa POJAXKHU
npudopa.
["apaHTHIHBIN CPOK HE PACIIPOCTPAHAETCS HA aKKyMYJIATOPBI.

B ciyuae Bbixoaa npubopa U3 cTposi HEOOXOIUMO COCTaBUTh
COMPOBOUTEIHHOE MUCHMO C YKa3aHWEM HEeUCIPaBHOCTH, MOAPOOHOTO
o0paTHOTrO ajgpeca ¥ KOHTAKTHBIX Telle()OHOB.

[Ipubop BMecTe ¢ MUCHbMOM BBICBUIAETCS PEANPUITHIO-U3TOTOBUTEITIO
110 afpecy:

170043, Tseps, a/ga 43100, CBA3BITPUBOP
Ten. (4822) 42-54-91, 51-50-72, dakc (4822) 42-54-91

http://www.svpribor.ru, sales@svpribor.ru

Y6enurtenbpHast mpock0a BBICKUIATH MPUOOP AJISE PEMOHTA B TIOJTHOM
KOMIUIEKTaI1H.

CBUJAETEJIBCTBO O ITPUEMKE

Tectep unrepdeiica ATLAN, 3aBoackoit No
COOTBETCTBYET TEXHHUECKUM yCIIOBUSM U TIPU3HAH T'OJHBIM K
SKCILTyaTaliu.

[IpencraBurens 3aBona




