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PykoBoaACTBO MO 3KCnfyaTauum ycTpoucTBa obpasoBaHus wnenda wu
aHanu3a Tpaduka nakeTHblx ceten MAKC-EMB npegHasHavyeHo Ans
N3y4eHUs XapakTepucTuK nNpubopa u nNpaBun MO ero 3Kcnsyatauum ¢ Lenbto
NpaBUNbHOIO M 3PPEKTUBHOrO UCNoNb30BaHNS Npubopa.

B HacTodwem pykoBOACTBE MNPUHATbI Clneaylline COKpalleHuss W
00603HayeHus:

Tabnuuya 1.1

ARP Address Resolution Protocol, npoTokon paspelueHus
agpecoB

Back-to-back TecT onpegeneHuns npegenbHON Harpysku

CRC Cyclic Redundancy Checksum, KOHTpOnbHas cymma Ha
OCHOBE LMKITMYECKOro n3bbITOYHOro Koga

DHCP Dynamic Host Configuration Protocol, npoTokor
OVMHaMUYEeCKoW KoHMUrypauum yana cetu

DNS Domain Name System, cuctema JOMEHHbIX UMEH

DUT Device Under Test, TecTupyemMoe yCTPOUCTBO

Frame Loss Rate | Tect ypoBHS noTepb KagposB

VLAN ID NpeHtndgpukatop VLAN

IFG Inter Frame Gap, MexXKkagpoBbIv MHTepBarn

IP Internet Protocol, npoTtokon Internet
YHuKanbHbI ngeHTugukaTop (agpec) ycTponcTea,

IP-agpec NOAKIHOYEHHOro K 06begMHEHHOW CETU HA OCHOBE
cemencTBa npotokosioB TCP/IP

LAN Local Area Network, nokanoHas ceTb

Latency TecT onpegeneHnsa 3agepXXkn pacnpocTpaHeHusi KagpoB

MAC Media Access Control, ynpaBneHue JOCTYNoM K cpefe
YHuKanbHbI ngeHTngukaTop (agpec), ucnosibdyemblin ons

MAC-agpec -
agpecaumm ycTponcTB ceTU Ha M3NYECKOM YPOBHE
Operations Administration Maintenance; akcnsyaTaums,

OAM agAMUHUCTpUpoBaHue, obcnyxmnsaHue. NpoTokon
MOHWUTOPWHra COCTOSAHUSA KaHana

oSl Open Systems Interconnectionv Reference Model,
aTanoHHas Mogenb B3anMOAENCTBUS OTKPbITbIX CUCTEM

Ping yTUNuTa Ans NpoBepKkn CoeguHEHNN B CETSX HA OCHOBE
TCP/IP
Power over Ethernet, TexHonorus, no3sonsawoLlasa

POE nepefasatb yaaneHHOMY YCTPONCTBY BMECTE C AaHHbIMU
AEKTPUYECKYIO SHEPTUIO Yepesd CTaHOapPTHYK BUTYHO napy
B ceTn Ethernet.

Precedence [NprnoputeT Tpaduka




OavH n3 pasbemoB cTaHaapToB Registered Jack,

RJ-45 ncnonb3yembln B ceTsix Ethernet ons coegmHeHna BUTbIX
nap

SFD Start of Frame Delimiter, pasgenutenb Hadana kagpa
Small Form-factor Pluggable, npuémonepenatyuk,

SFP npUMeHsieMbIn AN nepegayn JaHHbIX B
TeNeKOMMYHUKaLNAX
Service Level Agreement, cornawueHue o6 ypoBHe

SLA obcnyxmnBaHus Mexay onepatopom npeaocTasisowemM
YyCRyru CBs3uM N KIMEHTOM

Throughput TecT NponyckHOM cnocoBHOCTH

ToS Type of Service, TN obCcny>xMBaHUs
Tag Protocol Indentifier, uaeHTumnkaTop npoTokona

TPID
TernposaHua VLAN

VID VLAN ldentifier, naeHtndpukarop VLAN

VLAN Virtual Local Area Network, BupTyanbHasa fiokanbHasi CeTb

VLAN-Ter CootBetcTBytowee none Ethernet kagpa

Bl Butas napa

K3 KopoTkoe 3amblkaHne

MK [NMepcoHanbHbIN KOMMNLIOTED

e [MporpammHoe obecrnevyeHue

YcnoBHble 0003Ha4YeHUN

B 3TOM pyKoBOACTBE WCMOMbL3YOTCA YCMOBHble 0603Ha4YeHUs, Kak
nokasaHo B criegyouien Tabnuue.

Tabnuua 1.2

OnucaHue

[Mpnmep

[enctBne nonb3oBaTenst Ha npubope
0TOBpaXarTCs XUPHLIM WPUEPTOM

HaxaTb knasuwy «BkrnroveHue»

HasBaHWA NyHKTOB MeHI0, nosien Beoaa u
nHpopmaumn  Ha K| B meHo «CTtaTuctuka»
OTOBOpaXaltTCA XXUPHbIM LWPUDTOM

oTobpaxeHus

TekcT, KoTopbln HeobxoaMmo BBOAUTL B

nons MeHo Ha npubope nnu komnbtotepe | http://192.168.0.111

oToGpaxaeTca cneayowmnM WpnudTom

[TyHKTbI, OTMEYEHHbIE Kak «BHumaHue!»
yKasblBalOT Ha MOTeHUuanbLHO OrnacHyo
KoTopas, ecnn ee He | BHumaHune!
npueeneT K nopye
obopyaoBaHua U TpaBme

cuUTyaumio,
n3oexarTb,
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1 Has3HaudyeHue

YcTponcteo obpasoBaHua wnenda u aHanusa Tpaduka nakeTHbIX ceTeun
MAKC-EMB npegHasHayeHO Anst  MCNOMb30BaHUS MPU  TEXHUYECKOM
obcnyxneaHum, NpoBegeHNUN PEMOHTHLIX paboT Ha ceTax Ethernet un Gigabit
Ethernet.

Yctponcteo MAKC-EMB (ganee npubop) moxeT dyHKUMOHMpPOBaTL B
6asoBom BapuaHTe «lUnend», nuMbo B pacwMpeHHOM BapuaHTe
«AHanuasaTtop» (onuMoHarnbHo).

B BapuaHTte «llUnend» npubop npegHasHadeH Ang opraHusaumn wnenda
Jom3nyeckoro, KaHanbHOro, CETeBOro U TPaHCNoOpPTHOro ypoBHA moaenu OSl, a
Takke cbopa ctatuctnyeckon nHdpopmaumm B cetax Ethernet/Gigabit Ethernet.

B BapuaHTe «AHanusatop» npubop npefHasHavyeH ANs opraHuMsauun
lwnenda pasnMyHoOro ypoBHs, a Takke npu ncnosibdosaHun K, nposeaeHuns
ANarHoCTUYECKOro TeCTUpPOBaHNSA ceTeBOro obopyaoBaHMss B COOTBETCTBUU C
MexayHapogHbiMu pekomeHgaumamm RFC-2544 n M.2301, 4tOo nossonser
MCMNONb30BaTb €ro Npu NPOBeAEHMN MYCKO-HaNagoYHbIX U PEMOHTHbIX paboT
Ha ceTax IP.

1.1. MpepenbHbIe YCNOBUA 3KCnyaTalum.

MAKC-EMB wumeeT nopTatuBHOE WCMNOSIHEHME W nMpeaHa3HadeH ans
aKcnnyarauum B yCNOBUSIX:

— TemnepaTtypa okpyxatowen cpeabl oT + 5 °C go + 40 °C;

— OTHOCUTENbHAas BNaXXHOCTb Bo3ayxa Ao 90% npu Temnepatype + 25 °C;

— aTtmocdepHoe aasrieHne He Huxe 450 mm pT. cT. (60 kla) n He Bblwe

795 mm pT. cT. (106 Kl1a).

MntaHme npubopa ocywecTBnaeTca OT CeTu MNepeMeHHOro ToKa
HanpsbkeHneM 220 *%%%/ 5.5, (Mpy nuTaHum npubopa OT 6Groka NUTaHMS).
[Mpnbop paccunTaH Ha HEMPEPDLIBHYIO KPYrnoCyTOYHYIO paboTy.




2 KomnnekKkTt noctaBku

Tabnuua 2.1

HanmeHoBaHue

KonunyecTtBo

[MpumeyvaHue

Mpnéop MAKC-EMB

1

Bnok nutanHua

Kabenb USB-nopta

[MaTykop AynNeKCHbIN

[MaTykopg ONTUYECKUU, OYNITEKCHbIN

**

OnTtnyecknin SFP-mogynb

**

CyMka

CD-guck ¢ nporpaMmMHbIM
obecneyeHnem

R RR NP

PykoBOACTBO MO 3KchnyaTauuu,
COBMELLEHHOE C NMacrnopTom

1

* [lonyckaeTcst NpUMEHEHME NOKYMHbIX U34enui ApYrux TUNoB, He
yXyALaLmX TEXHUYECKNE XapaKTEPUCTUKN U3OeNnsi B LIENIOM

** MocTaBnaTCA NO COrnacoBaHUID C 3aKa34vynkom

ol



3 YctpouctBo npubopa

3.1. Buag nepegHen naHenun npubopa nokasaH Ha pucyHke 3.1. Ha naHenu
HaxoOATCA: CBeTOAMO4HbIE MHAMKATOPLI U KNnasuaTtypa.

MAKC-EMB
ey

L1 L2 L3 L4
® @@@ ®

PucyHok 3.1. Bug nepegHen naHenu npmnbopa

3.1.1. CBeToamnoaHbIe MHAUKATOPLI

CBeToanogHble  mMHOMKATOpbl  (Oanee  wmHOoukatopbl) obecnednsBaloT
BM3yaribHbI KOHTPOJSIb HEKOTOPbLIX HACTPOEK Npubopa, BKIHOYEHHbIX OYHKLINNA,
nepegayun u npuema gaHHbIX.

Mpn6op MAKC-EMB nmeeT geBsTb MHANKATOPOB.

3HavyeHue cBeTOANOAHbIX MHAUKATOPOB:

NHaunkatopsbl L1, L2, L3, L4 oToGpaxatoT ypoBEHb BKIIHOYEHHOIO pexuma
«LUnend», ¢ nepBoro no 4eTBepTbin COOTBETCTBEHHO. OnucaHne pexMmoB
npuesegeHo B Tabnuue 3.1

6



Tabnuua 3.1. PeXnMbl MHOMKATOPOB COCTOSAHUSA «LLnend»

NHaonkaTopbl U
A P OnuncaHwue
NX 3HAYEHUS

L1 roput BkritoueH wrnend nepsoro (onanyeckoro) ypoBHS

L2 roput BkritoueH wrnendg BToporo (kaHasnbHOro) ypoBHS

L3 roput BkntoyeH wnend tpeTbero (CeTeBoro) ypoBHS
BkntoyeH wnend yetsepToro (TpaHCNOPTHOIO

L4 roput ® P (Tp P )
YPOBHS

L1 muraet BbibpaH wnend nepsoro (omsan4eckoro) ypoBHs

L2 muraer BbibpaH wnend BToporo (kaHanbHOro) ypoBHS

L3 muraer BbibpaH wnend Tpetbero (CeTeBoro) ypoBHSA

L4 muraet BbibpaH wnend 4eTBepToro (TpaHCNOPTHOroO) YpPOBHS

MHgukatopbl 10, 100, 1000 oTtobpaxatoT Tekywee wunv Bblbupaemoe
3HayeHne CKopocTu coeamHeHusi. OnmcaHne pexnmMmoB NpuBeAeHO B Tabnuue

3.2
Tabnuua 3.2. PexXuMmbl MHOMKATOPOB CKOPOCTU COeaNHEHNS
NHoukaTopbl 1
OnucaHuve
NX 3HAYEHUS

10 roput CuHXpoHM3aumsa yctaHoBneHa Ha ckopocTtu 10 MB/c
100 roput CuHXxpoHM3aums yctaHoBneHa Ha ckopocTtu 100 MB/c
1000 ropuT ﬁ)/lvllsl;épomsaum ycTaHoBrneHa Ha ckopoctu 1000

BbibpaHa ckopocTb coegmHeHns 10 Mb/c,
10 muraet

CMHXPOHM3aLUMs eLle He YCTaHOBIEHa
10 n 100 BbibpaHa ckopocTb coegmHeHnus 10, nmbéo 100 Mb/c,
MuratoT CYHXPOHM3aUMs eLle He YCTaHOBIEeHa
10, 100, 1000 BbibpaHa ckopocTb coeanHenust 10, nmbo 100, nndo
MuUraroT 1000 MB/c, cnHxpoHM3auma elle He yCTaHOBIEHaA

Nugukatop LINK oTobpaxaeT cocTtosiHne coeguHeHusi. [opuT B cnyyae
YCTaHOBKW CUHXPOHM3ALUUN U COeOUHEHNSA HAa (PU3NYECKOM YPOBHE.
NHaukatop FDX oTobpaxaeT pexum coeauHeHus. OnucaHme pexmnmos
npueeaeHo B Tabnuue 3.3
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Tabnuua 3.3. PexXumMbl MHOMKATOPOB COCTOSIHUS COeAUHEHNS
NHoukaTopbl 1
NX 3HAYEHUS

OnucaHue

LINK He ropuT | CMHXpOHM3aUus He yCTaHOBIEHA

LINK roput CHWHXpOHM3aLMs YCTaHOBIEHA B peXnme

FDX He roput nonygynnekca (half-duplex)

LINK roput CuWHXpOHM3aumMsa yCTaHOBIEHA B pexuMe gynnekca
FDX roput (full-duplex)

Nuankatop Hag knaBuwen Bknro4veHus npubopa oTobpaxaeT Hanuyue
HanNpsPKeHUs Ha BHYTPEHHUX UCTOYHWMKAX NuTaHuda. HaukaTop ropuvt, Korga
Npubop 3anuTaH n BKITHOYEH.

3.1.2. KnaBuaTtypa.
OnwvcaHune knasuLu.

©
=/ _ knaeuwa «L» B roynne L1, L2, L3, L4 npegHasHadeHa Angd
BKINIOYEHUA N NepPeKNioYeHns ypoBHSA pexnma «LLnend».

®
o/ - knaBuwa «S» B roynne 10, 100, 1000 npegHa3HayeHa Ang
nepeKkntoYeHnsa CKOPOCTU COeANHEHUNSA BPYYHYIO.

®
& _ Knaeuwa «BkntoyeHne/BbikntoyeHmne»

3.1.3. BHelwHMe pa3bemMbl

PacnonoxeHne BHeWHUX pa3beMoB nNpubopa Ha BEpXHEW, HWKHEN W
BGoKoBOW CTOPOHAX NpeacTaBneHo Ha pucyHke 3.2.

HasHayeHue pa3beMoB U NOAKMNIOYAEMbIE K HAM YCTPOWUCTBA NpUBEAEHbI B
Tabnuue 3.3.

Ha kopnyce npubopa vmeeTca MapKkupoBKa pa3beMOB B COOTBETCTBUUN C
Ha3BaHMAMU, NpuBeaeHHbIMKN B Tabnuue 3.3.

Tabnuuya 3.3. HazHavyeHune pasbemMoB npmnbopa

MapkupoBka HasHauyeHue
A Pasbem RJ-45 ang nogknioYeHus K TectTupyemomy
YCTPOUCTBY UNU CETH
SEP A PasbevM A9 NOAKITIOYEHNA K TeCTUpyeMOMY
YCTPOWUCTBY UnNu ceTtu Yeped SFP-moaynu
12 B Pasbem ans nogkntoyeHus 6rnoka nutaHmsa




Pasbem RJ-45 ona yoaneHHoOro ynpasneHus
npnbopom

Pasbem USB ans yoaneHHoro ynpaseHus
npnbopom

NoakntoyeHmne 3azemMmneHus

12B SFP A A

"\

MAKC-EMB

|
=\

on

o5

o5

o%

|

100 N
LINK 10 1000 FDX
o 0 @ o O

©- ©e

I N I -

LAN USB

%D =]

Puc. 3.2. Cxema pacnonoxeHusi pasbemoB npmnbopa
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NMogkntouyeHne npuemonepenarymka SFP

Pasbem SFP A npegHasHaveH Ansi NOAKNIYEHNSA K Npubopy ONTUYECKUX
moaynen SFP wnnu megHbix moaynen SFP ¢ BHewHWMKU pasbemamn RJI45.
MoxHo ucnonb3oBatb SFP Moaynu, noctaBnsiemble ¢ npubopom munu gpyrue
SFP mogynu.

[Mepen BcTaBkon SFP  mogyna HeobxoaumMo  yOooOCTOBEPUTCS, 4TO
npuvemMoriepeaTtymk U pasbeM MOALEPXKMBAOT OOHU U Te Xe Jom3nyveckune
nHTEpencol. Heobxoammo 3akpbITb 3anupatoLlyto 3awenky Ha SFP mogyne.
SFP moaynb BCTaBndeTcd B pa3beM C 3TUKETKOW, obpalleHHOW B CTOPOHY
nepegHen naHenu npubopa. lNocne Toro kak SFP mMogynb ycTaHOBMEH, OH
Ha4EeXHOo (puKcupyeTcs B pa3bemMe C NOMOLLbLIO 3anupatrowen 3aLlenkm BHyTpu
Moayns, 3To 6yaeT SICHO NOo 3BYKY LLEen4ka.

BHumanue! Ecnn npu nepson yctaHoBke SFP moayns 4yBcTByeTcs
COMPOTUBIIEHNE, HE HYXHO OKasblBaTb [AOMNOSHUTENbHOrO AaBlfieHUs, 3TO
MOXET BbI3BaTb MOBPEXAEeHMe pasbemMa.

NHpopmaumsa ob BcTaBneHHblx SFP moaynsax MoxeT oTtobpaxaTb, 4To
MOAYNb UMEETCA B Hann4umne eLle 4O Toro, kKak OH byaeT HageXXHO YCTaHOBIIEH.
Heobxogmmo ybeautbcs, 4to SFP Mogynb BcTaBfieH NpaBuibHO.

Ecnn SFP mMoayrnb He ucnonb3yeTca U ONTOBOJSIOKOHHAsA BUSIKA BblHYTa U3
Hero Heobxoaumo ncnonbL3oBaTb pe3nHOBYIO KPbILLKY ans
BOCMPENATCTBOBAHUA 3arpA3HEHUs.

[Mepen yoaneHnem SFP moayns u3 pasbema HeobxoaMmo OTCOeaUHUTb
ONTOBOJSIOKOHHbIE BUSKN HaXXaB Ha HUX 3aLleSiku, U OCTOPOXXHO BbIHYTb Kaberb
n3 npuemonepenatymka. lNocne atoro Heo6xoanMMO OTKPbITL 3allenky Ha SFP
MoAyne un NoTsIHYB Ha Hee N3BfeYb Moaysb U3 pas3bema.

Aans XpaHeHud SFP Moayneu Heobxoanumo Mcnonb30BaThb
aHTUCTaTUYECKNE KOPOOKM WM nNakeTbl, a TakkKe 3akpbliBaTb ONTUYECKME
pa3beMbl PE3NHOBbLIMU KPbILLKaMMU.
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3.2. XapaKkTepuCTUKN COCTaBHbIX YacTen npudopa

3.2.1. bnok nutaHus

bnok nutanma npegHasHaveH ans nutanusa npmbopa MAKC-EMB ot cetu
nepemMeHHoro Toka. lNpeacrasndeT cobon MMNynbCHbIM Bnok nutaHua. Mimeet
BCTPOEHHYIO 3aLUMUTY OT KOPOTKOrO 3aMblKaHWUS U NeperpysKku.

Bxopn: nepemeHHoe HanpsikeHune (100 + 240) B yactoton (50 + 60) My,

Bbixod:  nocTtosaHHOe  HanpsbkeHne 12B, Tok - pgo 15 A,
cTabunmsnpoBaHHbIN.

Pacnavka wrtekepa 6noka nMTaHus B COOTBETCTBUM C PUCYHKOM 3.3.

||<— +12
o6u.

PucyHok 3.3. Pacnaika wTtekepa 6510ka nuTaHums.
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4 MapkunpoBaHue

4.1. Mpnbop MeeT crneayoLLyo MapkKUpOBKY:

HaMMeHOBaHWe NpeanpUATUA-U3roToBUTENS;

YyCNOBHOE HauMeHoBaHWe annapaTypbl;

Mecsil, rog U3roTOBNEHUS;

NopsOKOBLIN HOMEpP annapaTtypbl N0 CUCTEME HYMepaLmu NpeanpuaTus-
N3roTOBUTENS.

4.2. MapkupoBka noTpebuTenbckon Tapbl COAEPXKUT:

TOBapHbI 3HAK 3aBOAA-U3rOTOBUTENS,;

HaMMeHoBaHWe N 3aBoackoe ob6o3HauveHne npudopa;
AaTy ynakoBKM;

cBeeHus1 0 TemnepaType TPaHCMOPTUPOBKM U XPaHEHMUSI.

4.3. TpaHcnopTHass MapKMpoOBKa AOSMKHa coaepXaTb:

HanMeHoBaHMe rpy3ooTrnpaBUTENTA U rpy3onosy4yaTtensa,

Maccbl GPYTTO U HETTO FPY30BOrO MECTa;

MaHUNYNALNOHHbBIE 3HAKN «XPYrNKoe — OCTOPOXHO», «Bepeyb OT Bnarm»,
«Bepx».

12



5 ¥YnakoBka

5.1. lMpubop C KOMMNEKTOM MNPUHAANEXHOCTEM W IKChyaTaunoHHOM
AOKYMEHTauMen nomMewarnT B TPaHCMOPTHYH CYMKY U YNakoBbiBalOT B
KapTOHHYIO KOPOOKYy B COOTBETCTBMM C KOHCTPYKTOPCKOW AOKyMeHTauuen.
HeobxogMmMoCcTb OOMNOSHUTENBbHOW YMNAKOBKM B SWMK OroBapuBaeTcd B
A0roBope Ha MOCTaBKy. YNakoBKy crnegyeT npou3BOAUTbL B MOMELLEHUN C
OTHOCUTENbHON BIIAXXHOCTLIO Bo3ayxa oo 80 % npu temnepatype ot 15°C go
35°C.
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6 O6wme ykazaHMA NO IKCNsyaTauum

6.1. o Ha4ana paboTtbl ¢ npudopom MAKC-EMB BHUMaTeNbHO n3yuute
HacTosiwee PykoBoACTBO NO  9Kcnfyatauuu,  HasHavyeHWe  KnaswLl
KnaBmaTypbl, BHELLHMX pa3beMOB M COCTaBHbIX YacTen npubopa.

6.2. PaboTta npubopa AosfmKHa NPOUCXOOMTb B YCNOBUSX, KOTOpble He
BbIXOOAT 3a npegensl paboymx ycnosBun skcrnsyatauuu. MNurtarowaa cetb He
OOJDKHA MMETb pe3KUX CKavykoB HanpsbkeHud. Pagom ¢ paboyvm mectom He
OOJTKHO ObITb UCTOYHUKOB CUSMbHBIX MarHUTHBIX U 3NTEKTPUYECKUX NOJIEN.

6.3. Obeperante npmubop 1 650K NUTaHMS OT yaapoB, NonagaHusa Brarv u
NbINK, ANUTENbHOIo BO3AENCTBUS NPAMbIX CONTHEYHbIX NyYen.

6.4. lNpun BBOOe npubopa B akcnnyatauumo nocrie ero npebbiBaHus B
YCIOBUSIX TMOHWXEHHOW TemnepaTypbl criegyeT BblaepXaTb npubop B
HOpMarnbHbIX YCMOBUAX HEe MeHee 2 4acoB, Nocfe 4Yero npuctynatb K
aKcnnyaTaumn.

6.5. lNpu nepepbiBax B paboTe 6Gonee AOBYX 4acoB pPeKOMeHOYyeTCs
OTKIoYaTb ONOK NUTaAHUS OT CETW.

6.6. o nuTaHMo NPUBOP MOXET SKCIITYaTUPOBATLCS B CrEAyHOLLMX pEXUMaX:

— oT cetun 220 *??B/ .55, yacToToit 50-60 My ¢ NOMOLLbIO 6roka NUTaHUS;

— oT POE, 4epes BuTble napsbl, nogkrtoveHHble K nopTy LAN npubopa.
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7 YkasaHue mep 6esonacHocTu

BHumaHue! Bo BHelwHeM Onoke MUTaHUA MMEETCSs OnacHoe OM1S1 XKMU3HU
HanpsbkeHne. 3anpelwiaeTcs akcnnyataumst 6noka NMTaHUSa ¢ NOBPEXOEHHbLIM
KOpMNyCOM.
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8 TMoproTtoBKa K paboTe

8.1. V3enekute npubop M3 ynakoBKW, MNPOU3BEAUTE BHELLUHUMA OCMOTP.
[MpoBepbTe KOMMNMEKTHOCTb B COOTBETCTBUM C Tabnuuen 2.1.

8.2. BolaepxuTte npnbop B HOpMasibHbIX YCIOBUSIX HE MEHEE 2 YacoB.

8.3. Noaknto4nte cocTaBHble YacTu npubopa.

8.4. MNopgkntounTte BNoK NUTaHUA K ceTn (ecnu ans nutaHna npubopa bynet
NCMNONb30BaTbCA CETEBOE HaMNpsXKeHne).

9.4. [na BkNoYeHUss npubopa HeoOXoOAMMO HaxaTb W yOepXuBaTb
knasuwy «Bknro4vyeHune/BbiknovyeHne» B TedyeHne 3 cekyHa. Korga Ha
npubop dyaeT nogaHo nNUTaHWe, N OH 3arpyauTcs, ceetoguon «PWR» OOSmKeH
OCTaTbCA ropeTb, a Takke OOSMKHbI 3aropeTbes nHankatopsbl «10, 100, 1000» B
COOTBETCTBUM C paHeEE COXPaHEHHbIMW HACTPOMKaMM.

[ns BbIKMOYeHUs npubopa HeO6XO0AMMO HaxaTb M yOepXXuBaTb KaBuLLy
«Bknro4vyeHue/BbiknovyeHne» B TeyeHne 3 cekyHa. [lpubop coxpaHseT
TeKylme HacTpPOMKM TMpPpU  KaXXOOM  MpaBUNbHOM  BblKNoYeHun. [lpu
nocneayrowemM BKAKOYEHUN MNPUOOP 3arpy’KaeT COXPaHEHHbIE HACTPOWMKN W
BKItOMaEeT YyCTaHOBSIEHHbIE NPWU BbIKNOYEHUU PYHKLMN.
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9 Mopspok paboTbl

9.1 Cxembl noakno4YeHUn npmdbopa

TecTbl C reHepaumen Tpaduka: Tect Tpadpuka, RFC-2544, [lakeTHbIn
mpxkutTep, BERT, MHoronotoyHoe TtectupoBaHue. [Ans npoBedeHus 3Tux
TectoB npubop MAKC-EM unn MAKC-EMB MOXHO nogkntodaTtb K y4acTKy
ceTm WnNu TecTUPyeMOMY CETEBOMY YCTPOMCTBY MO CXEMe WU3MepeHUn
npencraBneHHon Ha pucyHke 9.1. B kadecTBe TecTepa ceTu MOXET BbICTynaTb
kak npuoop MAKC-EM, tak 1 MAKC-EMB B BapuaHTe «AHanusatop». B
KayecTBe YCTpoucTtBa ocyuwecTtengwowero d@yHkumo «lWnend» moxer
BboiCcTynaTe kak npuoop MAKC-EM, tak u MAKC-EMB B BapuaHTax
«AHanunsartop», nnn «lWnend».

<

MAKC-EM
A Y
MAKC-EMB
Lnend
TecTep i @; JO RN

100
O

( l “ H x}‘ LINK 10 1000 FDX
[ o o e © ©°

@(( 4 X b )

Puc. 9.1 Cxema noakntoveHusi npubdopoB B pexXnume TECTUPOBAHUS

Mo npencraBneHHoOM cxeme, valle BCero npoBOOAT TeCTbl y4aCTKOB CeTH,
roe Tovka oopmupoBaHua wnenda yganeHa. lNpu aTom ypoBeHb wwnenda —
1, 2, nm6o 3 BblBUpaeTca B 3aBUMCUMOCTM OT TOro, Kakoe ceTeBoe
obopynoBaHue NpUCYTCTBYET Ha yyacTke ceTu. K npumepy, ecrnm y4acTok ceTtu
COOEPXUT TOSMbKO CEeTEeBble KOMMYTATOPbl — CBUTYM, TO HYXXHO BKIOYaTb
dyHkuuo  «llnend» ypoBHA 2, a ecnm  y4aCcTOK CeTU  COOepXuT
MapLpyTnsaTopbl, HeobxoaMmo BKNtoYaTb (pyHKuuo «linend» yposHs 3.
MoapobHee o pyHkumm «LLnend» B nyHkTax 9.2.2, 9.3.3.
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9.2 Py4yHoe ynpaBrieHue

9.2.1 CKopocTb coeanHeHus

[ns ycTaHOBKM XXefaemMon CKOPOCTU CoeNHEHNA HEODXOANMMO HaxaTb Ha
Knaeuwy Bblibopa ckopocTn «S» B rpynne 10, 100, 1000 n meTtogom nepebopa
BblbpaTb OQVH 13 TPEX BapuaHTOB CKOPOCTH:

- 10 Mb/c;
— 10 wnn 100 Mb/c;
— 10 vnn 100 vnu 1000 MB/c;

[Mocne HaxaTua Ha KHOMKY, WHOMKATOpPbl BbIOpaHHOro pexuma 6yayT
MUraTb B TeYeHMe Tpex CeKyHA Ans oTobpaxeHus Tekywiero Bblbopa (Cm.
Tabnuuya 3.2). lNocne 4ero, aBTOCOrfacoBaHWe W HaCTpoWKa CKOPOCTU
ocyulecTBnsaeTcs NnpMbopomM aBToOMaTUYECKM HA MaKCMMaribHOM U3 BblOpaHHbIX
OOCTYMHbIX cKopocTen. pu Hanuyunnm CUHXPOHWM3aLMKU 3aropuTca UHOMKATOP
coctosHua coeguHeHust LINK. Ecnn CUHXpoOHM3auuio HM Ha OOHOW U3
BbIOpaHHbIX CKOPOCTEN YCTAaHOBUTb HEe yAarnocCb, WHOMKATOPblI MPOAOSIKaloT
MUraTb B YCTAHOBSIEHHOM COCTOSIHUM.

9.2.2 Pexxum «lWneund»

dyHkums «LWnend» no3songeT BbLINOMHATL TecTupoBaHuMe ceTn 6e3
N3MEHEHNS €€ HaCTpPOeK, KOTOpoe MOXET OCYLLeCTBAATbLCS Ha pasHbiX
ypoBHAX mogenu OSI:

— Ha (uM3n4YecKOM ypoBHEe: BCe BXOAslLLUME Kadpbl 3aBopavnBaloTCcAa B
obpaTHOM HanpaBneHnn 6e3 N3MEHEHNIN CTPYKTYpPbI.

— Ha KaHanbHOM YpOBHe. BXOAsline Kagpbl 3aBopayMBalOTCs B
obpaTHOM HanpasneHuu. [Npu 3aBopoTe MOXET BbITb BKIHOYEH anroputMm
3ameHbl MAC-agpecoB WCTOYHMKA WM MnofydaTens, a Takke anroputm
nepectaHoskn MAC-agpecoB. Kagpbl, cogepxawme OONHAKOBbIE
3HayeHus nonen MAC-agpeca UCTOYHUKA M NonyyaTens, a Takke Kagpbl
OAM u 3anpocbl ARP, kagpbl rpynnoson nepegadm (Multicast)
PUNBbTPYIOTCA XKECTKUMN uUnbTpaMmn Npu Npueme U He 3aBopavymnBaloTCA
B 0OpaTHOM HanpaBneHun.

— Ha ceTeBOM YypOBHe: BXoAsluuMe Kagpbl 3aBopayMBaloTcs B oOpaTHOM
HanpasneHun. [Npn 3aBopoTe MOXET ObITb BKITHOYEH anropuTM 3ameHbl
IP-agpecoB nctoyHnka v nonyyartensd, unu anroputmMm nepecrtaHoBku |P-
agpecos. [lpu BknoYeHUM LWrnenda ceTeBoro YpoOBHS YCTaAHOBKW ASS
anropuMTmMoB nepecTaHOBKM nnm 3aMeHbl noneu Kagpa,
COOTBETCTBYHOLMX KaHanbHOMY YPOBHIO, Takke SABNAKTCS
JENCTBUTENbHLIMM.

[Onsa obpa3oBaHus wnenga GU3NYeCcKoro, KaHanbHOro, CETEBOro W

TPaHCMOPTHONO YPOBHSA HEOOXOOMMO HaXaTb Ha KrnaBuwly Bblbopa YpPOBHS
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wnenda «L» B rpynne L1, L2, L3, L4 n metogom nepebopa BbibpaTb ypOBEHb
wnenga wunu BbIKMOYUTL Wnend. [locne Haxatna Ha knaBuwy «L»,
NHOMKaATOpP BbIOpaHHOro pexuma bygetr muratb B TeYeHUe Tpex CekyHn Ond
oTobpaxeHus Tekywero Bblbopa (Cm. Tabnumuya 3.1). lNpu BKAOYEHHOM
Lnende HoMep MHAMKATopa COOTBETCTBYET BbIOpaHHOMY YPOBHIO Lunenda.
[pn BLIKNIOYEHHOM LWende He ropuT HXU OQMH UHONKATOP.

[Mpu BKOYEHMN LWNenda BTOPOro YPOBHA aBTOMaTUYecKu [eriaeTcd
nepecrtaHoBka nosien kagpa MAC-agpec MCTOYHMKA W nonyyatend mexay
coboun.

Mpu BKIOYeHUN Wnenda TpeTbero yposHd, nommumo MAC-agpecos
MCTOYHMKA W rnonyyartens, aBTOMaTU4ecKu [enaeTcs nepecTtaHOBKa Morewn
kKagpa IP-agpec nctoyHmnka n nonyyatens mexay cobon.

[Mpwn BKNOYEHUN LWNenda 4YeTBepToro yposBHs, nommmo MAC-agpecoB wu
IP-agpecoB  uCTOYHMKA M nofiydatensd, aBTOMaTU4eckn  Oenaetcd
nepectaHoBka TCP/UDP-nopToB NCTOYHMKA U nonyyaTtens mexagy cobon.

[ononHutenbHble napameTpbl Wnenda pasnuyHoro YpPOBHA MOXHO
HacTpauBaTb B rnporpaMmme yganeHHoro ynpasneHus (CMm. nyHKT 9.3.3).

9.3 YpaneHHoe ynpaBneHune

YpaneHHoe ynpasneHue npubopom MAKC-EMB nossonsieT npon3BoanTb
HacTPOMKM napameTpoB npubopa, HACTPOWMKM TeCcToB, 3anyckaTb TeCTbl,
npocMatpuBaTb W COXpaHATb pes3ynbTartbl TecToB. [Ona yganeHHoro
ynpaBneHus B npubope npegycMmoTpeHbl nopTel USB u LAN.

9.3.1 YaaneHHoe ynpaBrieHue no nopty USB

Ons ynaneHHoro ynpasneHus B npubope MAKC-EM umeetca USB nopt
(cM. pucyHok 3.2). [na opraHusaumm mnHtepdenca mexay npubopom n MK
HeobXO0OUMO YCTaHOBUTb MakeT ApanBepoB AN 3IMYyNSuMn BUPTYanbHOMoO
COM nopta CP210x VCP_Win2K_XP_S2K3.exe. [locne ycTaHOBKK
Apansepa Heobxoanmo nodknunTb npuodop K MK yepes kabenb USB, nocne
Yyero B gucnetyepe yCTPONCTB A0SMKeH nosBuTbed ewwe ogmH COM nopr.

9.3.2 YaaneHHoe ynpaBrneHue no Ethernet

YpaneHHoe ynpasneHue no Ethernet asnsietcs onuuen npubopa «05-RCx».

Ansa ynpaBneHuss npubopoM HeobxoAMMO NOAKMYUTL €ero K ceTu
naTykopaomM K pasbemy LAN (cm. pucyHok 3.2). Heobxoaumo npounssecTu
HacTpoukn BTOporo Ethernet-nHtepdenca cnyxawero nana yganeHHoro
ynpaBneHns wn3 nporpaMmmbl yaaneHHoro ynpaereHnsa «[llapameTpsbl
uHTepcencoB», ganee «Mopt Y. Ynp.».
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Npumevanne: B ypnaneHHom ynpasneHun no Ethernet oTkmoveHa
dPyHKUNSA «CHUMOK IKpaHa».

9.3.3 PaboTa ¢ nporpammon yaaneHHoOro ynpaBsneHus

Heobxognmo 3anyctutb nporpammy EMRemote.exe. Bug gmanoroBoro
OKHa nporpammbl NokasaH Ha pucyHke 9.3.1. Nporpamma aBnaeTcss eguHON
ana npmnbopos MAKC-EM n MAKC-EMB, Ho ynpaBnaTb eanHOBPEMEHHO
MOXET TOSTIbKO O4HMM NPUBopoM.

0t MAKC-EM(B ¥ad/ae HHoe YpaBiaeHHE E@a

Hactpoikk O Mporparme

MoaknrYerHe Yepes COM nopt MoaknHYeHHe yepes Ethernet Mopt &

Mopt PazteanHHTE IF OB AMHHTE L3 Ry T« 1000

WeTporcTeo: MAKC-EMB
CepMiAHEIA HomMEp! 33

CPU: 0,3,7 FPGA! 1,10,15 ®yHruA B paspaborke! Tx: 0,000 BrHfc
Penws: 1.3a Rt 0,000 GWT/c

TecTel LWinefidh (MopT A)

7T =N

| ’% TecT RFC-2544 ¥poBeHb Whefda - HacTpofk ypoBeHs 2

W =
= EReeten JameHa MaC

[' @%4 TecT kafiena |:| CTNRaEHTENS 00:00:00:00:00:00
B R ¥poBeHs 1

[ namyuarena 00:00:00:00:00:00

» ¥poBeHb 3 —
[] 3ameHa nproprTeTa |0 |
YpoEeHE 4 T

. ¥poBEHb 2
LUnefid [1 3ameHa YLAN ID 1}
F P
\

HacTpofikk vpoBeHe 3

JameHa IF

[] ornpaswrena 000,000,000, 000

[ namysatena 000,000,000, 000
[ 3ameHa TOS [ 3amena DECP
TS ooo1

M0 4 MO HEHHHD
Precedence [0

S [
_..—""". P
| Eq: ¢ TpaHzHT

‘ = |—| MNapameTpel MHTEpheRcos ‘
‘ CTATHCTHES ‘
Mepeaaqa fainos

’@ BblKJ‘IhJ‘-lEH] [@ ¥ POBEHE 1] ’@ ¥POEEHE 2] ’@ ¥PpoEEHE 3] ’G) YpoEEHE 4] " TPHMEHHTE

Puc. 9.3.1 lNporpamma yaaneHHoro ynpasrneHus no nopty USB

Onsa ynpasneHna no nopty USB B Bbinagawouwem cnvcke «lMopt»
Heobxoanmo BbiBpaTb Homep BupTyanbHoro COM nopTta, nNo KOTOpOMY
noaknoyeH unHTepdenc npubopa. Ona ycTaHOBMAEHUA CBSA3M HeobXxoaumo
Ha)kaTb KHOMKY «COoeAUHUTb>.

Onsa ynpasneHuss no nopTty Ethernet B o06nactm nporpammbl
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«MopknoyeHue 4yepes Ethernet» B none BBoga «IP» BBectn IP-agpec
BTOporo Ethernet-untepcenca npubopa n Haxatb KHOMKy «CoeauHUTb».
YnpasneHune npubopom no Ethernet aHanornyHo ynpasneHuto no USB.

B cnyyae ycnewHoro coeguMHeHnst B CTPOKE COCTOSIHUS A0SDKHA NOSIBUTLCS
HagnNUCb O TuMe NOAKIKYEHHOro YCTPOWCTBA, Takke MNOSBATCS 3HaYeHUd
Bepcun npowmBok CPU, FPGA, Homep penmsa 1O un cepuiHbIn HOMEP
npubopa. Ecnu TpebyeTca pasopBaTb CBA3b, Hanpumep, Ana OOHOBMEHUA
MUKpPOKOZOB rpubopa wunv noakniyeHus gpyroro npubopa, Heobxogumo
HaXkaTb Ha KHOMKY «Pa3beauHNUTb».

CocTtosiHne namepuTenbHOro noprta oTobpaxaeTcss B BepXHEW CTaTyCHOM
rpynne «MopTt A». 3HavyeHns oOHOBNAOTCSA aBTOMAaTUYECKN C YaCTOTOM pas3 B
cekyHay. 'pynna cogepxut YeTblipe nHaukatopa: Test, Rx, Tx, Link (cnesa
Hanpaso). B 3aBucMMocTn OT pexmnmoB paboTbl npubopa NMHOMKaToOpbl MOryT
NoKasblBaTb pPas3fM4YHyl0 CTaTyCHyl WHGopmauumo. WHAuKaTopbl Takke
cogepxart nognucu.

MHaonkaTopbl Test ykasbiBalOT HA TO, YTO MOPT 3aHAT BbINOSIHEHMEM TecCTa.
Mognucu nHgukatopa Test moryT 6bITb CreayloLero cogepXaHus:

BERT* — nopT 3aHAT npuemMom unu nepenaden tpaduka BER TecTa;

CAB* — nopT 3aHAT nepegaden n npuemMom curHanoB TecTa kabens;

DNS* — nopT 3aHAT nepegayvyen n npuemom naketoB Tecta DNS;

JIT** — nopT 3aHAT NpuemMomMm Unu nepegaden Tpaduka tecta «fMakeTHbIN
AKUTTEpP>;

LB1 — BkntoyeH pexum «LlWnend» nepsoro ypoBHs;

LB2 — BkntoyeH pexum «LlWnendy» BTOporo ypoBHs;

LB3 — BkntoyeH pexnm «LWnend» Tpetbero ypoBHs;

LB4 — BkntoyeH pexnm «LWnend» 4eTBepTOro ypoBHs;

MS** — nopT 3aHAT nepegadyen M npuemom  Tpaduka TecTa
«MHOronoTo4yHOCTbL>;

OAM — BKnoYeH akTuBHbIN pexxum OAM;

PING* — nopT 3aHAT nepegaden M npuemMom Tpaduka Tecta «IXo-
3anpocy;

RFC* — nopT 3aH4T npuemMoM wnn nepegadyen Tpaduka TecTa
«RFC 2544»;

TRT* — nopT 3aHAT nepegaden n npueMom naketos Tecta «MaplipyT»;

TRAF* — nopT 3aHAT NpUemMoM uUnu nepegadven gaHHbIX Tecta Tpaduka;

MHoukatop RXx oTobpaxaeT cocTosiHMe npuéma pAaHHbIX. [loacBeTka
nHamkaTopa RXx 3eneHbIiM UBeTOM coobLaeT 0 TOM, YTO NOPT 3a4ENCTBOBAH B
npueme Tpaduka.

MHgukatop Tx oTobpaxaeT nepefadvy AaHHbIX. [logcBeTka noanucum K
NHOMKaTOpPYy TX XEeNTbIM LBETOM coobLlaeT 0 TOM, YTO NOPT 3a4ENCTBOBAH B
nepegade Tpaduka.
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MHgukatop Link oTobpaxaeT cocTosHue coeaunHenus. [lognucu K
nuamkatopy Link oTobpaxaloT 3HayeHMe CKOPOCTM nepedayun u pexuma
aynnekca: 1000 gna 1000BASE-T n 1000BASE-X, 100 gna 100BASE-T, 10
anst 10BASE-T, NS — cuHxpoHusauma otcytctByeT. Cumon «H» o6osHavaer
pexxum nonyaynnekc, Cumeon «F» 0603Ha4YaeT pexxuM NOonHbIN aynrekxc.

Hwxe MHONKaATOPOB oTobpaxatroTcs MrHOBEHHbIE 3Ha4YeHus
MHPOPMAaLMOHHLIX CKOPOCTEN NMpuemMa u nepenadun JaHHbIX Ha MHTepdencax B
eanHuuax 6ut/c, 6e3 ydeTa npeambynbl, MeEXKaZpoBOro uWHTepBana Wu
pasgenutens Hadana kagpa. Takmm obpas3om, MakcumaribHas CKOpOCTb Ha
NHTepdrencax BolunCNSaeTcs no oopmyne:

V, =V, x > ;
(S+P+SD+IFG)
V. — NHbopMaLUMOHHas CKOPOCTb;

Vi

roe

—CKOpOCTb noaksntoyeHus (1000, 100, 10 Mout/c);
S — anuHa kagpa;

P — npeambyna (7 6uT);

D — pasgenutens Havana kagpa (1 6uT);

IFG — mexkaapoBsbiit HTepBan (12 6ur).

B ©6okoBon naHenu HaxoaaTca PyHKUMOHaNbHbIE 3aKnaakKu:
— «TecTt RFC-2544»*;
— «TeCT MHOronoToO4YHOCTU»**;
- «TecT Kabena»*;
- «lWnend»;
— «TCP/IP»*;
— «TecT Tpadmka»*;
— «[laKeTHbIN MXUTTEpP»**;
- «BERT»*;
- «OAM»;
- «[MapameTpbl uHTEpdEencoB»;
- «CTtaTtuctuka»;
- «[epenayva hannoB»*;

* MpumeyvaHue: dYHKUMM  OOCTYNHbl B pacLUMpPEHHOM  BapuaHTe
«AHanunsaTtop». B 6asoBom BapuaHTe wWwnend [OCTYNHbI 48 BXoda W
ynpaBieHUs NULWb TPU 3aKagku ¢ LBETHbIMU MKOHKaMW, OCTarbHble 3aKnagku
C cepbIMM MKOHKaMn BIOKUPYOTCA.

** NMpumeyaHue: QyHKUMM OOCTYMHbI NPU  aKTMBaUUM COOTBETCTBYHLLNX
Onummn.

[Mocne mn3aMeHeHns1 3Ha4YeHun NbbIX HACcTpPOeK HeobxoauMMO HaXmmaTtb
KHOMKN «MpUMEeHUTb», NMpu 3TOM HOBblE 3HAYEHMs nepenarTcs B Npubop.
Ecnn HeobxoguMMoO BEpPHYTb HACTPOMKM K 3HAYEHUSIM, COXPaHEHHbIM B
npubope, HYXHO HaxaTb KHOMKy «COpocutb». 3anyck TecToB
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OCyLLeCcTBNAeTCA nNpuM HaxaTum KHonkn «Ctapt», «Ctapt A->A», B
3aBUCUMOCTU OT BO3MOXHbIX U TpebyeMbIX TOMONOrMn NPOXoXXaeHNsa TecTa.

9.3.4 3aknapka «Tect RFC 2544»

PyHKUMA OOCTYyNHaA B paclUMPEHHOM BapuaHTe «AHanusaTop», onuus
«05-A».

9.3.4.1 OnucaHue tecta RFC 2544

Metognka RFC 2544 4qBnsieTca craHgapToM [OnNs  pasHOMiaHoOBOro
TEeCTUpOBaAHUS ceTen Ethernet. OHna onucbiBaeT cueHapum
aBTOMaTM3NPOBaAHHOW npouenypbl TecTupoBaHus Ethernet kaHana npwu
oTCcyTCTBMM paboyero Tpaduka. B cueHapum UKCUMPOBaHbI KHOYeEBLIE
napameTpbl ans TeCcToB NPOMyCKHOM cnocobHoCTH, 3a0EepPXKKU
pacnpoCcTpaHeHns nakeToB, 3aBUCMMOCTN YPOBHSA NOTEPb NMNaKeToB OT 3arpy3ku
KaHana W TecTa onpegenieHns npegenbHOM Harpyskn. Kaxgbin  TecT
NO3BONSET MNPOBEPUTL OMpPeLESieHHbIe MapaMeTpbl, onucaHHble B SLA.
MeTogonorna TecToB onpenensier pasmepbl KagpoB, NPOAOMKUTENbHOCTb
MCNbITAaHNA U YNCNO NOBTOPEHUN UCMIbITAHUN.

Mpnbop No3BoNSIET NpoBeAeHUE YETbIPEX OCHOBHbIX TECTOB MO METOAUKE
RFC 2544:

— MMponyckHaa cnocobHocTb (throughput). OueHka MakcumarbHOM
CKOPOCTU nepedayvyn OaHHbIX, MPU KOTOPOM KOMUYECTBO TECTOBbIX
KagpoB, npolleawmnx Yyepes TeCTMpyemoe yCTPOMCTBO UM Yy4acCTOK CeTH,
COOTBETCTBYET YMCIly KagpoB, OTNPaBrfieHHbIX C TecTupyloLlero
obopynoBaHua. [aHHbIN  TeCT npefHasHadyeH ana  dukcaumm
MakCUMasibHOM CKOPOCTWM KOMMYyTauun AOfsi CeTEBbIX 3JIEMEHTOB,
pacnosioXeHHbIX B TpaHCMOpPTHbIX ceTax Ethernet. MuHumanbHoe
onpegendemoe npubopom 3HayeHune [1ponyckHOM CNOCOBHOCTMH,

BblpaX€HHOE B MpoLEeHTax, onpegensieTca no dopmyrne roe L —

AnnHa naketa B banTtax.

— 3apepxka pacnpocTtpaHeHus (latency). AHanuM3 BpPEeMEHHOro
MHTEepBarna NPoOXoXXAeHUs Kagpa OT UCTOYHMKA K NofniydaTento u obpaTHo
B COOTBETCTBMW CO CXEMOW W3MEpPEeHUN npeacTtaBrieHHOW Ha PUCYHKe
10.8. llpn aTOM BeNMYMHA Ha3biBAeTCA KPYyroBoW 3agep>kkon. [lpu
nepegade OaHHbIX C OAHOrO MNopTa Ha BTOPOM B COOTBETCTBUM CO
CXeMOon M3MepeHUn npenctaBrieHHON Ha pucyHke 10.6.2 mn3amepsietcsa
NpoCTO 3agepxka nepegadn. [lo ymMonyaHul  pekoMeHOoBaHO

__ npoeoauth 30 uvCOLITAHUW, 00 UTOraM BhICYUTLIBAETCA CpeHdd
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3agepxka. MnHumanbHoe namepsemoe npnbopom 3HavyeHne 3agepKku
pacnpocTpaHeHne — 8 HC.

— 3aBUCUMOCTb YpPOBHSA notepb kagpoB (frame loss rate). NpoBepka
CMOCOBHOCTM y4yacTKa CeTM WM CEeTEeBOro YCTPOWCTBA NOLAEPXKMBATb
NpunoxeHuns, pabdoTtarowmne B peanbHOM BpeMeHn (NOBTOPHas nepegada
HeBO3MOXHa). C MOMOLLbI0 OAaHHOro TecTa pacCYUTLIBAETCH MPOLEHT
KagpoB, He nepefaHHbIX CeTeBbIM 3JIEMEHTOM MNpU  HEU3MEHHOM
Harpyske BCIeAcTBME HegocTaTka annapaTHbiX pecypcoB. BaxHo
Yy4MTbIBaTb, YTO DOMbLLOW NPOLEHT NOTEepb KagpoB BbI3bIBAET CHMXKEHUE
KayecTBa cepsuca.

— lMpepenbHaa Harpy3ka (back-to-back). Tect usmepsieT BpemeHHOM
WHTEepBarn, 3a KOTOPbIN YCTPOWMCTBO CrpasBndeTca C MakcMmalsibHOW
Harpy3Kkoun.

9.3.4.2 Hactpouku tecta RFC 2544

Hactpounku kagpoB, «HacTpounka 3aronoBka»

3aknagka coOepXuT OAMHAKOBble MOSIi HacTpoek ANns BCex TeCToB C
reHepaumen Tpaduka: TecT Tpadmka, RFC-2544, INakeTHbIN mxnTtTtep. Ho ang
Ka)K[4oro TecTta B NamsaTb COXPaHAKTCA MHANBUAYANbHbIE HACTPOWKMW.

Hactpownkn ckopoctn coegmnHenmsa, MAC-agpeca otnpasutens, IP-agpeca
otnpasutend, napametpoB VLAN n MPLS wuameputenbHoro uHtepdemnca
ocyuiectengetrcd B MeHw «[lapameTpbl uHTepdencoB». OnucaHue
HaxoauTca B nyHkTe 9.3.11.

YpoBeHb 2

ABtomatnyeckum MAC nony4y. — onuua onpegeneHns MAC-agpeca
nony4artena astomatnyeckm ¢ nomollbio ARP 3anpoca go npoBeaeHus TecTa.
Mpn BKkMAOYeHUN faHHoOW rankun, none «MAC nonyd.» nponagaet v ero
3Ha4YeHne UrHopupyeTcs.

MAC nonyy. — MAC-agpec nony4datensi. Ecnm TectMpyemblii y4acToOK ceTu
He cogepxut mapwpyTtusatopos, MAC-agpecom nonyyatens asnseTcs agpec
yCTPOUCTBA MpuHUMarLLero, nmbo 3aBopadmBaloLLEero TecToBble Kaapbl. B
NpoTMBHOM crydae B kadectBe MAC-agpeca nonydyartensi yctaHaBnnBaeTCs
MAC-agpec bnmkaniero mapLpytunsaTtopa.

MAC otnp. — MAC-agpec oTnpaBuTensl, B KadecTBe KOTOPOro
yCTaHaBnMBaeTca agpec uHtepdgenca, ¢ KOTOPOro reHepupyeTca TeCTOBbIN
Tpaduk. None oTtobpaxkaeT 3Ha4YeHMe, HacTpomKa KOTOPOro NpouM3BoanTCH B
MeHo «[lapameTpbl UHTEPdENCOB.

YpoBeHb 3
IP nonyuy. — IP-agpec nony4yatens.
IP oTnp. — IP-agpec otnpaBuTensa, B KayecTBe KOTOPOro ycTtaHaBlvBa-
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eTcs agpec uHTepdenca, ¢ KOTOporo reHepupyeTcst TectoBbin Tpaduk. None
oToOpakaeT 3HayeHue, HacTporka KOTOpPOro MpPOU3BOAUTCS B  MEHIO
«[lapameTpbl UHTEP(ENCOB.

ToS/Precedence — BkoveHUe/BbIKOYEeHMe HacTpoek QoS. [lpu
BKMIOYEHUN rankm 6nokvpyetca yctaHoBka DSCP, a ee 3HadeHue
urHopupyetcs. lNogpobHoe onncaHune nonen cMm. RFC 791. HasBaHue 6MTOB B
ToS 6ante npuBegeHnbl B Tabnuue A.1 lNpunoxeHne A.

Precedence — npuoputeT kagpa 3agaet outel PO-P2 B ToS bante. MoxeTt
npuHMMaTb 3HaveHnss oT 0 go 7. COOTBETCTBUA 3HAYEHUN WU Ha3BaHWUN
npuopuTeToB npueeaeHbl B Tabnuue A.2 lMNpunoxeHue A.

ToS — 6utbl TO-T3 B ToS 6ante. OTobpaxaeTcsa B ABONYHOU hopme U
MOXeT npuHuMaTh 3HadeHusa 0000, 0001, 0010, 0100, 1000.

DSCP — Bknto4veHue/BblkItodeHne HacTpoek QOoS. lNNpu BKNKOYEHUN ranku
6rnokmpyeTcsa yctaHoBka ToS/Precedence, a ee 3HayeHue WrHOpUpPYyeTCS.
HasgaHne 6GutoB B DSCP ©Oante npuBegeHbl B  Tabnuue A.3
[MpunoxeHne A.l'None MoXeT npuHUMaThb 3HadyeHue ot 0 0o 64, n otobpaxaet
6 ctapwunx 6ut DSO0-DS5 13 cooTBeTcTBYlOWEro 6anta 3aronoBka kagpa B
ABouyHoM  hopme. Takke oToOpaxaetrcsa nutepHas abbpesuaTtypa
(MoppobHoe onucaHue cm. RFC 2474, RFC 2597). CooTBETCTBME 3HAYEHUN U
Ha3BaHu DSCP npuseaeHbl B Tabnuuax A.4 n A.5 lNpunoxeHunsa A.

YpoBeHb 4
UDP ucTou4. — HoMep noprta UCTOYHMKA.
UDP nony4. — HoOMep nopTa nony4aTens.

IOna ycraHoBkm MAC-agpeca otnpasutens, |P-agpeca oTtnpasutend,
nonen VLAN u MPLS HeobxogMmo npoBECTU HACTPOMKM B MEHIO
«[MapameTpbl uHTepdencon» (cMm. n. 9.3.10).

HacTtpounku kagpoB, «Pa3mepbl kKagpoB»

Mpn TectnposaHun Ethernet-ceten metogmka RFC 2544 pekomeHpyet
OCYLLECTBNATbL aHanus, MWCnosnb3ysa cemMb npenonpeneneHHblX pasmepoB
kagpoB: 64, 128, 256, 512, 1024, 1280 u 1518 6ant. 3T 3Ha4YeHUs
yCTaHaBfMBalOTCA B BapwaHTe KOHurypauum no ymondyaHuiwo. B npubope
MOXHO yCTaHaBnuBaTb Jtobble Apyrve ONUHbl KagpoB, a Takke NPUMEHSATb
pacwupeHHbin cueHapun RFC 2544, npun KOTOPOM MUCMOSb3YHOTCA Kagpbl
NPOM3BOSIbHOM ANUHBI BKNoYass Jumbo-kagapbl* anuHon ot 1519 6ant go 9600
B6ant. Takke [OMOMHUTESNIbBHO MOXHO YCTAHOBUTb AN TECTUPOBaHUA eLue
OOMH Kagp ¢ AnnHou oT 64 go 9600 GamTt. B cTpokax ykasblBalOTCS ANUHbI
KagpoB B OanTax. YCTaHOBKa ranoykuM paspewaeT COOTBETCTBYHIOLLYIO
KOHpUrypaumo kagpa.

* MpumevaHue: HekoTopble MapLlupyTusaTopbl He nogaepxmsatoT Jumbo-
kKagpbl, nNuMbBo OOMmkHbl 6blTb  NpeaBapuUTENbHO  CKOHMUrypupoBaHbI.
O3HakoMbTECb C AOKYMEHTauuenm KOHKPETHOro MapluipyTu3atopa, 4Tobbl
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onpeaenuTb BO3MOXHOCTb ero paboTbl ¢ Jumbo-kagpamu.

HacTtpounku tecta, «llponyckHas cnocoO6HOCTb»

BbIinonHATL — YCTaHOBMEHHasl ranka paspelwaeT npoBedeHue TecTa
«[MponyckHas cnoCOBHOCTb.

HayanbHasa Harpy3ka — BenuuMHa Harpy3ku B MNpoueHTax, npwu
OOCTMXKEHUM KOTOPOW MpeKkpallalTcss uaMepeHusi Ttecta «[llponyckHas
CNOCOBHOCTb» ANA KaXaoro pasmepa kagpa. [pu yctaHOBKE 3HAYEHUS HyIb,
TEeCT NpogormkaeTcs 40 AOCTUXKEHUS MUHUMAnbHO BO3MOXHOW FrEHEepUpyemon
Harpysku, ykasaHHou B nyHkte 10.9.1.

KoHeuyHas Harpyska — BenuuMHa Harpysku, Bblpa)KeHHOW B MpoueHTax C
KOTOpOW HayMHaeTcs TecT «[lponyckHas cnocoBHOCTb» ANs KaXaoro pasmepa
Kagpa.

Mpob6a — nepuon BpeMeHn HENPEPLIBHOIO BbINOMTHEHUSA OQHOMO UCMbITAHNA
Tecta ¢ PUKCUPOBAHHBIMW 3HAYEHUSIMM NAapaMeTPOB U ANVH KaapoB.

Hactpounku Tecta, «3agepxka»

BbIinonHATL — YCTaHOBMEHHAsl ranka paspelwaeT npoBedeHue TecTa
«3agepxka».

Kon-Bo npo6 — KONMYecTBO MCMbITaHUA B TecTe 3aJepXka AN Kaxaoro
3aflaHHOro pasmepa kKagpa.

NMpo6a — nepuoa BpemeHn HernpepbIBHOrO BbIMOMHEHUSA O4HOMO UCTbITaHUS
TecTa C (PKCUPOBAHHbLIMW 3HAYEHNAMM NapamMeTpPoB U ASIMH KaapoB.

Nonb3oBaTenbCKkne Harpysku — ranka, npu ycTaHOBKE KOTOPOW TecCT
«3afepxka» MpoBOAUTCHA C Harpy3kamu, YCTaHOBMEHHbIMU B HaCTPOWMKax
HWKe, B MPOTUBHOM Cllydae TeCT MPOBOAUTCS C Harpys3koh U3MEpPeHHOW B
TecTe «[1ponyckHasi CnoCOBHOCTb».

Harpy3ka — BenuunHa Harpysku, BblpaXX€HHOW B MpoueHTax, C KOTOpPOW
npoBoauTca TecT «3agepxka». [na kaxgoro pasmepa  kagpa MOXHO
yCTaHaBnMBaTb CBOE 3HAYEHNe Harpysku.

HacTtpowku TecTta, «[loTtepu kagpoB»

BbIiNonHATL — YCTaHOBMEHHAA ranka paspellaeT npoBedeHne TecTa
«[loTepun kKagpoB».

NMpob6a — nepuoa BpeMeHU HENPEPbIBHOIO BbINOSTHEHNS OAHOIO UCTbITAHUSA
TecTa C PUKCUPOBAHHBLIMW 3HAYEHUSIMU NapaMeTpPoB U AJIMH KagpoB.

LWWar — BeninumHa Harpysku, BblpakeHHasd B NPOLIEHTaX, Ha KoTopoe Oyaer
YMEHbLLUEHO 3HAYeHMe Harpysku Ond Kaxgoro criefylowero UcnbiTaHus npu
BO3HMKHOBEHWUW NOTEPb KaapoB..

HavanbHaa Harpy3ka — HayanbHasi Harpy3ka - BefnUYMHa Harpysku,
Bblpa)eHHas B NpoLeHTax, C KOTOPOW HauyMHalTCa namepeHuna Tecta «llotepu
KagpoB».

KoHeyHas Harpy3ka — KOHeYHasi Harpyska - BenuuMHa Harpysku,
Bblpa)XeHHas B MpoLEHTaX, 4O KOTOPOM YMEHbLUAETCS Harpyska B U3MEPEHUSAX
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Tecta «[loTepn kagpoB». Ecnv Ha KakOM-TO M3 UCMbITaHUW TecTa NoTepb
KagpoB OTCYTCTBYIOT, [JanbHeuwee TMOHWKEHWEe Harpy3km OO BenUYnHbI
KOHEYHOW Harpysku He NMponCXoauT.

HacTtpounku tecra, «lpepenbHas Harpy3ka»

BbINONMHATL — YCTAHOBJIEHHbLIA (PfIAXXOK paspellaeT nposBefeHne TecTa
«[1pepenbHas Harpyska».

MuHuMmanbHoe BpemMsi — MVHUManbHOE BPEMSI OAHOro WUCMbITaHUA U3
BblbOpkM onpegensiemon napametpoMm «Komn-Bo», Ons  KOTOporo TecT
«[lpepenbHaa Harpyska» npoLlesi ycnewHo. BblumcngeTca aOna Kaxaoro
pasmepa kagpa.

MakcumanbHoe BpeMs — MakCMMasibHOro BpeMsa OLHOro UCMbITaHUS U3
Bblbopkn onpegensiemon napametpoMm «Kom-Bo», Ons  KOTOpOro TecT
«[lpegenbHaa Harpyska» npowest ycrnewHo. Bblucnsetrca AOnsg Kaxaoro
pasmepa Kagpa.

Kon-Bo — konnyectBo ucnbiTaHu B TecTe «[lpegenbHas Harpyska» Ansg
KaXKoro 3ajaHHOro pasmepa kagpa.

N3mepeHus, «lMponyckHas cnocobHOCTb»

B npouecce npoBegeHust TecTta nons  Tabnuubl  3anosfiHATCS
aBTOMaTM4eCKM B COOTBETCTBMM C pesynbTaTamu usmepeHun. Tabnuua
coaepXuT crneyowme obme nong:

«CTtatyc» — none oTobOpaxaeT TeKyllee COCTOsHME TecTa U MOXeT
NPUHMMATL creayoLlmne 3Ha4YeHns:

— loToBO — TecT npoLuen NONOXNTENBHO;

— XAy — TecT ewe He Havancs,

- WpeT — 9TOT TecT naet B AaHHbIK MOMEHT;

— CTon — TecT OCTaHOBIEH;

— OTKN. — TECT C 4aHHOW ASIMHON Kagpa OTKIOYEH;

— Owwmbka — TecT «[1ponyckHasa crnoCoBHOCTb>» 3aBEPLUNIICA HeyAa4yHO, T K
Oblnn  noTepu NpU  MUHMManNbHOW Harpyske; TecT «[llpeaenbHas
Harpyska» 3aBepLunncs HeygayHo, T K Obinn notepyM Ha MUHUMaNbHOM
BPEMEHHOM UHTEpBAarne;

— Het Cx. — BO BpeMsi NpoBedeHusi TecTa nponana CUHXPOHU3aunsd
NVHWUU;

— HeTt Tx — HeT nepenayvn TecToBOro Tpaduka;

— HeT RX — HeT npuema TecTtoBoro Tpaduka;

— RXTX — KOMWYECTBO MPUHATBLIX TECTOBbIX KagpoB 6Gonblwe 4em
OTNpaBnNEHHbIX.

[Mpy  BO3HMKHOBEHUM  KPUTUYECKMX  OLWIMOOK  TeKywee UcnbiTaHue

OCTaHaBNMBaETCA U NPoLEeCcC NepexoauT K criegyoLwemy TecTy.

«Kapp» — none otobpaxkaeT ANuHY TEeCTOBLIX NakeTOB B KaXX4OM TECTOBOM
NCNbITaHNN.
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«Harpy3ka» — none otobpaxaeT W3MepeHHoe 3HayeHue MpPOMyCKHOM
CNOCOBHOCTU BbIPaXXEHHOM B NMpoueHTax OT MakCMManbHOW CKOPOCTU KaHana,
€Cnn UCNbITaHME MpPOLUNO ycnewHo. B npouecce BbINOAHEHUS UCMbITAHUS
nosfie oTobpa)kaeT TeKYLLYH Harpy3Ky, NPy KOTOPOW BbIMNOSTHAETCS TECT.

«lMponyckHaa cnocobHocTb» — none B Tecte «[llponyckHas
CNOCOBHOCTb», €Cfn UCMbITaHWe MNPOLUMO YyCrnewHo, oTobpaxaeT 3HadeHue
NPONYCKHOM CNOCOBHOCTU BblipaxkeHHon B MowuT/c, nnbo B Kbut/c, KoTOpOE
paBHO WHMOPMaAUMOHHOMN CKOPOCTU. B npouecce BbINOSTHEHUA UCMbITAHUSA
nosie oTtobpaxaeT TeKywyl Harpysky, Mpu KOTOPOM BbINOSIHAETCH TecT.
3HayeHMe MakcumaribHOW MNPOMYCKHOW CMOCOBGHOCTU  BbIYUCNSETCA MO
doopmyne:

S
(S+P+SFD+IFG)’
V, — MH(pOpMaLMOHHas CKOPOCTb;

Vf

\/i :Vf X rge

—CKOpOCTb noakstoyeHuns (1000, 100, 10 Mout/c);
S — anuHa kagpa;

P — npeambyna (7 6uT);

D — pasgenutens Havana kagpa (1 6uT);

IFG — mexkaapoBsbit HTepBan (12 6ur).

N3mepeHusn, «3aaepxkka»

«Harpy3ka» — none B Tecte «3agepxka» oTobpaxaeT 3Ha4YeHne Harpysku
Bblpa)k€HHOW B NPOLIEHTax, Ha KOTOPOW BbINO NPOBEAEHO UCTbITaHME.

«3agepxKa» — nofie B TecTe «3agepxka» oTobpaxaeT U3MepeHHoe
yCpeAHEHHOe 3HaveHne 3adepXKu, eCcnn UCNbiTaHue MpoLwno ycnewHo. B
npouecce BbINOSHEHMST UCMNbITAHUSA Nofie oTobpaXkaeT Tekyllee N3MEpPEHHoe
3HaYeHne 3a4epPXKu.

NU3mepeHusn, «loTepu KagpoB»

«Harp.» — none B Tecte «[loTepn kKagpoB» OTOOpakaeT 3HaYeHUs
Harpy3oK BbIpaXeHHbIX B MNPOLEHTax, Ha KOTOpbIX ObIIM NpoBeaEHbI
ncnblTaHmsa. na npocmoTtpa Tpebyemoro ctonbua ¢ Harpy3kon Heobxoaumo
HaxkaTb Ha knasuwm nons «Harpyska», a 3aTem BblOMpaTh HYXHbIA cTonbeLl, ¢
Harpy3skon. [pu aTom B cTonbue «lMoTtepu» oTobpaxkaeTcs BeNMYMHA NOTEPb
KagpoB Ans BblbpaHHOM Harpysku. IsmepeHust npoBoAATCS A0 UCMbITaHWUS, B
KOTOPOM nOTepb MakeToB He 0OyaeT obHapyxeHo, noatomy B Tabnuue
OTODOpaXxarTCa 3Ha4YeHUs TOSbKO TeX Harpy3ok, Ha KOTopbIX Bbiiv npoBefeHbl
NCMbITaHWUS.

«MoTepn» — none B Tecte «[loTepn kKagpoB» oTOOpaxaeT 3HaYeHue
noTepb KagpoB, BbIpaXXeHHOE B MpoLeHTax Asis BbIbpaHHOM Harpysku.

U3amepeHus, «lMpegenbHas Harpyska»
«MuH.» — none B TecTe «llpegenbHass Harpyska» oTobpaxaeT
epBana BPE ApoBReeHHbIX




MUCMNbITAHUAX, Ha KOTOPOM YCTPOMCTBO CMpPaBnaAsiocb C  MakcuMarsibHOW
Harpy3Kkoun.

«Makc.» — none B Tecte «llpegenbHass Harpyska» oTobpaxaeT
MakcMMasribHOe 3HayeHWe MHTepBasa BPEMEHU B NPOBEAEHHbIX UCMbITAHUSIX,
Ha KOTOPOM YCTPOMCTBO CNpPaBnsfiocb C MakCUManbHOW Harpy3Kkoun.

9.3.5 3aknapka «TecT MHOronoTo4YHOCTU»

[na ogHoBpeMeHHOW reHepauun Tpaduka copepXawero kKagpbl C
pasnuyHbIMM NapamMeTpamm npumeHaeTcs TecT «MHOronoTOYHOCTb>.

NMpumeyaHue: Tect «MHOronoToOYHOCTb» SIBMSETCA onuuven npubopa
«05-MS».

9.3.5.1 Hactpouku tecta MHOronoTo4HoOCTb

3aknapgka «3aronoBokK»
HacTpoiku 3arorioBKOB TECTOBbLIX NMAKETOB aHarorMyHbl Ans BCeX TECTOB C
reHepauuen Tpadgmka (CM. NyHKT 9.3.2.2).

Bbibop noToka, Anst HACTPOEK 3arofnoBka ero KagpoB 3agaeTcs Yepes nose
«MoTok NeX». CmeHa HOMepa MOTOKa OCYLIECTBNSEeTCs nepebopomMm no
knasuwun «Beog», nmbo knasmwamm «Bneso» n «<BnpaBo».

3aknagka «JJononHUTenbLHo»

AKTUBHbIN — BKIOYEHME W BbIKINKOYEHME NOTOKA.

OnntenbHOCTb — BPEMEHHOW WHTepBan, 3ajaHHbln B doopmarte
«Y4Y:MM:CC», B T€4EHMNE KOTOPOro NpoxoauT TecT. Ecnu 3HadeHne paBHO Hyrto,
TO TeCT naet 6€CKOHEYHO.

Tun Harpy3km — napameTp He ucnonb3yeTcs. B TecTte reHepupyetcs
NOCTOSAHHAs Harpyska.

En. namepeHusa — BbIOOp eanHUL M3MEPEHNS B KOTOPLIX ByaeT BBOAUTCS
3Ha4yeHue B none «Harpyaska» ons BblbpaHHOro NoToKa.

Harpy3ka — BennunHa Harpy3ku anst BelopaHHOro noToka.

OnuHa nakeTta — AnvHa KagpoBs, BblpaXeHHas B Gantax reHepupyemblX B
TecTe Ans BblbpaHHOro NoTokKa.

9.3.5.2 Ctatuctuka tecta MHOronoTo4yHocCcTb

B none «U3mepeHus» otobpaxxatoTcst Nons:

OTr Hayana - Bpewmsd, npoweawee C Hayana 3arnycka TecTa
«MHOronoTo4YyHoOCTbL».

o OKOHY. — Bpemsi, oOcCTaBlleecd [OO OKOHYaHusa  TecTa
«MHOronoTo4YHOCTbL».

__ Harpyaka — 3HaJYeHue Harpy3ku reHepvpyemMoro notoka,
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TX Kagpbl — KONNMYECTBO NepedaHHbIX KaapoB BblIOpaHHOIo noToka.

RX Kagpbl — KOIMYECTBO NPUHATLIX KAAPOB BbIOpaHHOIo NoToKa.

Tx 6anT — KONIMYeCTBO NepefaHHbIX 6anT BbLIBPAHHOro NOTOKA.

NMoTepn* — KonNMYecTBO MOTepPsiHHbIX 6anT BblIGpaHHOro MOTOKa, paBHOE
pasHuLe Mexay nepefaHHbIM M NPUHATbIM KONMUMYECTBOM, OoTobpaxaeTcs B
ctonbue «Kon-Bo». B crtonbue «Koad.» oTobpaxaercs koaddpuumeHT
noTepb.

* MpuMeyaHune: BO BpeMs NpoBeeHusl TeCTa 3HaYeHne noTepb gaxe npu
NX OTCYTCTBMMN MOXET MNOKa3blBaTb BENMUYMHY OTIINYHYIO OT HYIIS, YTO CBS3aHO
C 3agepXxkamu nepegadm nHgopmaumm B KaHane, a Takke B nepegaroLlem u
npuemHoMm Bydepe.

3agepXKa — W3MepeHHOe YCpeOHEHHOe 3HadyeHue 3afepXKu A
BblIBpaHHOrO MOTOKa, €Cnu  UCMbiTaHMe npowsno ycnewHo. B npouecce
BbIMOSIHEHUS UCMbITAHNA Mofe oTobpaxaeT Tekyliee N3MepeHHOe 3HaveHue
3a1EPXKKN.

9.3.6 3aknapka «TecT Kabena»

PyHKUMA OOCTYyNHaA B paclUMPEHHOM BapuaHTe «AHanusaTop», onuus
«05-A».

TecTupoBaHune kabens NpoBOAUTCA B ABa 3Tana: TECT KayecTBa Kabens u
onpegeneHve napamMeTpoB BUTLIX nap. [lpn Tecte kadectBa kabens
ncnonb3yetTcs pedrieKToOMETPUIECKUA METO OMArHOCTUKN HEUCNPAaBHOCTU C
N3MepeHneM paccTosiHUA A0 MecTa gedekTa 1 TMna HemcnpaBHOCTU kabena u
BUNOK. TecT KayecTBa Kabenss oOcCywecTBNsieTcss nNpuM  OTCYTCTBUU
CUHXPOHM3aAUUM B NUHMWN, Takum ob6pa3om, BO BpeMs BbINOMHEHUS TecTa
nHamkatop Link 6yaeT racHyTb. TecT NpoBOAUTCA OTAENbHO ONA KaXKaow
Butoun napeol (Bl) 1-2, 3-6, 4-5, 7-8 pasbema RJ-45.

PesynbTaTthl TecTa kadecTtBa Kabensi, otobpaxatowmecd B none «Crartyc»,
MOryT BbITb CreayLWNMK:

— HopMa — kabenb B HOPME U MOAKMIOYEH K JIUHUW;

— owunbKa — TECT HE NponaeH?;

— 006pbIB — 06pbIB B BIT;

— K3 — kopoTkoe 3amblikaHue B BT,

— YAOB. — YOOBMNETBOPUTENBbHO**,

AOncT. — paccTosHne 0o MecTa KOPOTKOro 3amblkaHusa unmn obpbiBa, nnbo
TOYKM CYLLECTBEHHOIO OTPaKeHUsi MOCMaHHOro MMmnynbca B criyvae, Korga
none «CtaTtyc» npuvHMMaeT 3HayeHMe «yaoB.». B crnyyae KOpOTKOro
3aMblkaHns unn obpbiBa NMHUMM  paccTosHWEe [0 MecCcTa HeucrnpaBHOCTU
onpeaensieTca pedrieKTOMeTPUYECKMM METOAOM C TOYHOCTbiO +/-1 meTp. B
MHbIX CNyyasx anvHa kabens nsmepsieTca ¢ TO4HOCTbo 4o 10 MeTpoB.
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Kanan*** — kanan MDI nn6o MDI-X (Cm. Tabnuua A.7 MNMpunoxeHne A).

MonapH. — nondApHOCTb BUTOW napbl. MoXeT npuHMMaTb 3Ha4YeHUS:
nonoXxuTtenbHasa “+” unun oTpuyartenbHaga “-".
3aa. — 3agepxka nepekoca B BblbpaHHOM BWUTOW nape BcneacTeue

pas3HOCTU ONUH OTAESNbHbIX Nap, NokasblBaeT Pas3HOCTHYIO 3a4epXKKy OaHHOW
BUTOM Mapbl OTHOCUTENLHO CaMOW KOPOTKOWM BWTOW napbl. [lorpewHocTb
n3mepeHuns — 8 Hc.

* MpumeyaHue:. B cnyyae, ecnu BO BpPeMA TECTUPOBAHUA Ha LasibHEM
KOHUE IMHMS Haxogunacb B pexumme dopcupoBaHHbix 100 M6/c 6e3
aBTOCOracoBaHus n npu 3TOM He Bbina aBTOMaTUYeCKU
paCCUHXPOHN3MpPOBaHa.

** MpumeyaHue: B Bl HET KOPOTKOro 3aMblKaHUA U HET 0BpbIBa NUHUK, HO
amMnnuTyga OTpaXeHHOro curHasa Huskasi, Hanpumep, rno MpuYnHE Mroxoro
KOHTaKTa B BUJSIKaxX UNU po3eTKax.

*** [IpmevaHue: onsa npsiMoro kabens aBTocornacoBaHne NPoncxoamT no
cxeme MDI-MDIX, gna nepekpectHoro kabena - no cxeme MDI-MDI wvnu
MDIX-MDIX.

OnpeneneHne  napamMeTpoB  BUTbIX Nap  OCYLUECTBMASETcA  Mpw
CUHXPOHU3UPOBAHHOM NTUHUN.

9.3.7 3aknaaka «LWnend»

3aknagka «llUnend» oToOpaxkaeT HACTPOMKM U COCTOSIHUE PYHKLUK
«nend».

[Ona obpasoBaHna wnenda dU3NYeCcKoro, KaHarnbHOro, CEeTEBOro W
TPAHCMOPTHOrO YPOBHSA HEODXOAMMO HaXkaTb Ha COOTBETCTBYIOLLYIO KraBuLly
Bblbopa ypoBHs wnenda L1, L2, L3, L4.

HacTtpouka wnenda BToporo ypoBHA

[Mpn BKMAOYEHUM wWrenda BTOPOro YPOBHA aBTOMATUYECKM [enaeTcsd
nepecTtaHoBka nonen kagpa MAC-agpec WCTOYHMKA M nornydaTtena mexagy
cobon, ecnun He ycTaHOBMEHbI rankn «3ameHa MAC».

3ameHa MAC — npu ycTaHOBKe rarniok HanpoTus nonen «OTnpaBuTesnb» 1
«Mony4aTtenb» nponcxoant 3ameHa MAC-agpecoB UCTOYHMKA M MonyyaTens
B NpuHATLIX Kagpax Ha MAC-agpeca UCTOYHMKA M nornyyaTtens, 3ajaHHble B
COOTBETCTBYHOLLNX MNOSISIX.

OtnpaBuTtenb — 3agaé€T HoBbIM MAC-agpec oTnpaBuTens.

Mony4yaTtenb — 3agaét HoBbI MAC-agpec nonydaTens.

3ameHa VLAN ID — ranka Bkno4YeHns1 3aMmeHbl naeHtudukatopa VLAN ID.
[lone VLAN ID B nMpuUHATOM nNakeTe 3aMeHseTCAa Ha 3HadeHne us3
COOTBETCTRYIOLIEro Nons
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3ameHa lNMpuoputeT — 3amMeHa npuopuTeTa nepegasaemoro Tpaduvka (ons
ctraHgapta |IEEE 802.1p). lNone PCP B npuHATOM MNakeTe 3aMeHAeTCHa Ha
3Ha4yeHune U3 COOTBETCTBYIOLLEro noss.

HacTtponka wneunca TpeTbero ypoBHs

[Mpn BKMOYeHUN LWenda TpeTbero YpoBHA aBTOMAaTUYECKU [enaeTcd
nepecTaHoBKa nosien kagpa IP-agpec NCTOYHMKa 1 nonydartens mexay cobon,
€CI1 He YCTaHOBIEeHbI rasnikm «3ameHa |1P».

3ameHa IP — npun ycTaHOBKe ranok HanpoTtuB nosien «OTnpaBuUTeNb» U
«[lMonyyatenb» npoucxoamT 3ameHa |IP-agpecoB UCTOYHMKA U nony4vaTtens B
NPUHATBIX Kagpax Ha |P-agpeca WCTOMHMKA W nonyyaTtens, 3afdaHHble B
COOTBETCTBYHOLLNX MNOSISIX.

OtnpaBuTenb — 3a4aeT HOBbIN IP-agpec oTnpaBuTens.

NMonyyaTtenb — 3agaeT HoBLIW IP-agpec nony4vaTens.

3ameHa ToS/Precedence — ycTaHOBKa ranku BKMOYaeT 3aMeHy ToS
b6anta napametpoB QO0S. [Mpu BKMAOYEHUM ranku BGrOKMpyeTCcs ycTaHOBKa
DSCP, a ee 3HayeHune urHopupyetcs. [NoopobHoe onucaHne Mofen Cwm.
RFC 791. HasBaHue ©6utoB B ToS ©Oante npuBedeHbl B Tabnuue A.l
[MpunoxeHune A.

ToS — none 3apaeT HoBoe 3HadyeHme OutoB TO-T3 B TOoS OawnTte.
OTtobpaxaeTcss B OBOUYHOM bopMe U MOXET npuHUMaTb 3Ha4veHusi 0000,
0001, 0010, 0100, 1000.

Precedence — 3agaet HoBoe 3Ha4deHne outbl PO-P2 B ToS 6ante. MoxeTt
npuHMMaTb 3HadeHnss oT 0 go 7. CoOOTBETCTBUA 3HAYEHUN W Ha3BaHWUN
npuoputeToB npueeaeHbl B Tabnuue A.2 lMNpunoxeHue A.

3ameHa DSCP - ycrtaHoBka ranku BktoyaeT 3ameHy DSCP 6awnta
napameTpoB Qo0S. [lpn BKMAOYEHMM rankm OnokupyeTca YycTaHoBKa
ToS/Precedence, a ee 3HadeHue urHopupyetcs. HassaHne 6utoe B DSCP
6ante npmBeneHol B Tabnuue A.3 lMpunoxeHne A. lNone MoXeT NpUHMMaTb
3HayeHne ot 0 go 64, m otobpaxaer 6 cTapwumx 6ut DS0-DS5 w3
cooTBeTCTBYOWEro 6anTta 3aronoBka kagpa B ABoundHoW popme. Takke
oTobpaxaeTca nuTepHaa abbpesmatypa ([logpobOHoe onucaHue CcwMm.
RFC 2474, RFC 2597). CootsBeTcTBME 3HadYeHMMn W HaspaHun DSCP
npuseneHbl B Tabnuuax A.4 n A.5 MNpunoxeHus A.

9.3.8 3aknapgka «TCP/IP»

9.3.8.1 3aknagka «9xo-TectupoBaHue»

®YHKUMA [O0CTYNHa B paclUMPEeHHOM BapuaHTe «AHanmusaTop», Onuus
«05-A».

Oxo-TectnpoBaHue (Ping) npumeHsieTcs NS NpOBEPKU OOCTUXUMOCTU




€CNnn OHO CnNocoBbHO oTBeYaTb, OTBETUT Ha 9X0-3anpoc, MNOCHAHHbLIA COrnacHo
npotokony ICMP, axo-oTBEeTOM, MO KOTOPOMY MOXHO paccyuTaTb
ABYXCTOPOHHIOK 3aepXKy. Takke onpegendeTcd NpoLeHT NnoTepb Kaapos.

PesynbTaT TecTupoBaHUS NpegocTaBnsdeTcda B Buae Tabnuubl, KOTopas
oTobpaxkaeT MHpopMauno No LWeCTn nocneaHnM 3anpocam, a Takke B BUAe
CTaTUCTUKN 3a BeCb NMOCNeaHun uHTepBarn tectupoBaHud. [lepsbii cTonbel
Tabnuubl oTobpaxaeT HoMep 3anpoca. Btopon ctonbeu — cratyc 3anpoca,
KOTOPbIA MOXET NPUHUMATb 3Ha4YeHUS:

— 3anpoc — ObI1 OTNPaBeH 3X0-3anpoc, HO OTBET MOKa He npuwlen,

— [Mpowen — Ha 9x0-3anpoc 6bis1 NONy4YeH NpaBUrbHbIA OTBET;

— TanmayT — UCTEeKNo BpeMS OXnaaHNA OoTBETa Ha 9X0-3anpoc;

— [pepBaH — OXMgaHne oOTBeTa Ha MNOcnedHun 3xXo-3anpoc 6bino

npepBaHO Nosib30BaTeseEM.

Tpetnin ctonbeu, oTtobpaxaeT pasmep MNOSIe3HON Harpy3ku MOCHaHHOro
Kagpa B 6anTax. YeTsepTbln cToNbGeL oTobpaxaeT ABYXCTOPOHHIOK 3a[epPXKKY
pacnpocTpaHeHus.

Hactpounku Tecta 9xo-3anpoc

IP appec — agpec nonyyartens - YCTPOWUCTBA, Ha KOTOpOe MOoChIakTcH
ICMP-nakeTbl 4na NPOBEPKU €ro AOCTUXUMOCTU;

None3Hana Harpys3ka — AfMHa MONe3HoOW Harpysku kagpa B Gantax; ans
ceTen He nopgepxuBarowmx Jumbo-kagpbl MakcuMmanbHas AfivHa
nosiesHon Harpysku ICMP-nakeTa paBHa 1472 banTa;

May3a — Bpemsa mexay oTnpaBkon ABYX NocnegoBaTerbHbIX 3X0-3anpocos
(B MC).

CtaTtucTMKa 3X0-TeCTMpPOBaHuUA

Mo pes3ynbTataMm BbINOMHEHNS 3XO-TECTUPOBAHMSA MNpeaocTaBnseTcs
crneayoLLme n3aMepeHHble napameTpbi:

— KONMYEeCTBO OTMNPaBreHHbIX KaapoB;

— KOIMYECTBO MOSTYYEHHbIX KaapoB;

— KOIMYECTBO NOTEPSIHHbIX KaApPOB;

— cpeaHsis 3a4epxka;

— MWHMManbHas 3aaepxKa;

— MakcumanbHas 3aaepxka.

9.3.8.2 3aknagka «<MapuwpyT»

PyHKUMA OOCTYyNHaA B paclUMPEHHOM BapuaHTe «AHanusaTop», Oonuus
«05-A».

TecT MapLipyT npumeHsieTca Ans onpeaeneHns MapLLUpyToB NPOXOXKAEHNS
kagpoB B ceTtax TCP/IP. B npouecce Tecta B cTpokax popmupyemon Tabnumupl
oTobpaxarTcsa nHdopmauns 060 BCEX NPOMEXKYTOYHbIX
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MapLupyTM3aTopax, Yepes KoTopble NPoXoauT Kagp rno NyTU K KOHEYHOMY Y31y
ceTn. PesynbTaT TeCTUpPOBaHUA NpPeaocTaBnseTcs B Buae tabnuubl, KoTopas
oTobpaxaeT WHGoOpMaUuMIo O NPOMEXYTOYHbLIX Yy3nax. [lepBbin cTonbey
Tabnuubl oTobpaxkaeT HOMep NPOMEXYTOYHOro yana. Btopown ctonbey — IP-
agpec MNPOMEXYTOYHOro ys3na. B cnyyae wucTteyeHMss BpPEMEHU OXUAOAHUS
oTBeTa B CTpOKe OTobpakaeTcs Haanucb «TammayTt»*. Tpetun crtonbey
oToOpakaeT 3agepXKy oTKnMKa yana. lNepemelueHune no Tabnuue nponcxoaut
NOCTPaHMYHO C NOMOLLIbIO KMNaBULL NEPEKNIOYEHNS CTpaHWL, noa Tabnmuen.

* MpuMmeyaHune: MHorve yanbel ceTn BNOKMPYIOT BO3MOXHOCTbL OTBETOB Ha
kagpbol ICMP npoTokona, B Takmx criydasax BbIBOAUTCA coobuieHne
«TanmayT».

HacTtpounku tecta MapwpyT

IP-appec — IP-agpec nonyyartens, KOHE4YHOro y3rna ceTu.

Bpemsa oxugaHmna — BpeMsa OXugaHusi OTBeTa Ha 3anpoc  OT
NPOMEXYTOYHOIo y3na CeTw.

9.3.8.3 3aknapgka «<DNS»

®YHKUMA [OOCTYNHa B paclUMpPEeHHOM BapuaHTe «AHanusaTop», Onuus
«05-A».

DNS (cuctema [OOMEHHbIX WMMEH) — pacnpefeneHHaa cuctemMa ans
nonyyYyeHMn Hgopmaumm o gomeHax. PyHKUMS No3BonseT nonyyatb IP-agpec
X0CTa Nno ero JOMEHHOMY UMEHM.

Hactpownku tecta DNS

UmMa nomeHa — JOMeHHoe mms, No KoTopomy 6yaet npousBeaeH DNS-
3arnpoc.

CraTyc — TekyLwmi CcTaTyC BbINOSIHEHMS TecCTa.

IP gomMmeHa — nony4yeHHbIV IP-agpec gomMmeHa.

B Tecte DNS B none «CtaTtyc» MOXeET NpUHMUMaThb criegyroLlimne 3Ha4yeHus:

— npolwlen — TecCT npollen ynewHo 1 nony4veH oteeT Ha DNS-3anpoc;

— B npouecce — otnpasneH DNS-3anpoc, TecT B oXXngaHum oTBeTa,

— owmbKka — B npouecce 3anycka TecTta npousowrna owunbka
(HenpaBunbHOE UMSA JOMEHa U T 1)

— « » — TeCT eLle He 3anyckasrcs Hu pasy,
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9.3.9 3aknagka «TecTt Tpadumka»

®YHKUMA [OOCTYNHa B paclUMpPEeHHOM BapuaHTe «AHanusaTop», Onuus
«05-A».

9.3.9.1 OnucaHune TecTta Tpachmka

Tect Tpadwmka saBnsetca Haumbonee npocTbiM K3 BCEX TECTOB,
peanu3oBaHHbIX B nNpubope, C MOMOLBbID KOTOPOr0 MOXHO NPOBEPUTH
CNOCOBHOCTb KaHarna K nepegayve gaHHbIx. Bo Bpemsi Tecta, B COOTBETCTBUM C
BbIOpaHHOW Harpy3kon 1 pasmMepom KagpoB, reHepupyeTcs Tpauk B TeveHne
3alaHHOro BpeMeHU 1 aHanmM3npyrTcsa NnoTepu Kagpos.

B Tabnuue crtaTtyca Tecta otobpaxarTcs nons:

OT Havyana — Bpems, npollejllee ¢ Havyana 3anycka Tecta Tpaduka.

o OKOHYaHUuA — BpeMs, OCTaBLLEEeCs 40 OKOHYaHWUSA TecTa Tpadoumka.

Harpy3ka — 3HayeHne Harpysku reHepupyemoro rnoToka.

TX Kagpbl — KONNYECTBO NepedaHHbIX KaapoB.

RX Kagpbl — KONIMYECTBO NPUHATLIX KaZApPOB.

Tx 6anT — KONIMYEeCTBO NepefaHHbIX 6GanT.

NMoTepn* — KONUYECTBO MNOTEPSIHHbIX 6GanT, paBHOe pasHuUe MexXay
nepegaHHbIM 1 NPUHATLIM KOSIMYECTBOM, OToBpaxaeTcs B cTonbdue «Kon-so».
B ctonbue «Koadh.» oTobpaxaeTca KoadhpULMEHT NOTEPb.

* [lpumeyaHme: BO BpeMsi NpoBefeHUsI TeCTa 3Ha4YeHe NnoTepb gaxe npu
NX OTCYTCTBMMN MOXET MOKasblBaTb BENMUYMHY OTIINYHYIO OT HYJIS, YTO CBS3aHO
C 3agepXxkamu nepegadm nHpopmaumm B KaHane, a Takke B nepegaroLllem u
npuemHoMm Bydepe.

Runt — KonnM4ecTBO MNPUHATBLIX KagpoB ANIMHOM MeHee 64 6ant ¢
NpaBUbHON KOHTPOSIbHOM CyMMOW, oTobpaxaetca B ctonbue «Kon-so». B
ctonbue «Koad.» oTobparkaeTca KOaPPUUMEHT Taknx oMBOYHbIX KaapoB.

CRC — konnyecTBO NPUHATBLIX KagpoB C OLUMBOYHOM KOHTPOSIbHON CyMMOW,
oTobpaxaeTtca B crtonbue «Kon-so». B ctonbue «Koad.» oTobpaxkaeTtcs
KO3 (PULMEHT TaKkMX OLUMOOYHBIX KaapoB.

Jabber — KonuyecTtBO NPUHATBLIX KagpoB AnuHon ©Oonee 1518 6Gaunt c
HenpaBUITbHOWM KOHTPOSBHOM CYMMOW, oTobpaxaeTcs B ctonbue «Kon-so». B
ctonbue «Koadh.» oTobpaxkaeTcsa KOIPPULMEHT TaKMX OLLUMOOYHbIX KagpoB.

Ow. kagpbl — obuiee KONMYECTBO MPUHATBLIX KagpoB C owmnbkammn (Runt,
Jabber, CRC), otobpaxaetca B ctonbue «Kon-so». B ctonbue «Koady.»
oTobpaxaeTcs KOIdMULMEHT OLLNOOK.

Pause — obLee KonMyecTBo KaapoB naysbl.
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9.3.9.2 Hactpouku Tecta Tpacduka

HacTponku 3aronoBKOB TECTOBbIX MAKETOB aHANOrMM4YHbl AS1 BCEX TECTOB C
reHepauuen Tpadgmka (CM. NyHKT 9.3.2.2).

JononHutenbHble NapaMeTpbl

Tun Harpy3km — napameTp He ucnosnb3yeTcs. B TecTe reHepupyeTcs
NOCTOAHHAs Harpyska.

lNMpoueHT Harpysku — BennymMHa Harpysku, BblpaX€HHOW B NpPOLEeHTax, C
KOTOPOW reHepupyeTcsa TpadgouK.

OnvHa nakeTta — AnvMHa KagpoBs, BblpaXeHHas B GanTax reHepupyeMblX B
TecTe.

OnuTenbHOCTbL — BPEMEHHON WHTepBars, BblpaXeHHbIn B CeKyHOax, B
TeyeHne KOTOPOoro NpoxoauTt TecT. Ecnu sHayeHne paBHO Hyro, TO TeCT nget
6eCKoHeYHO.

9.3.10 3aknagka «lMakeTHbIN BXUTTEpP»

MakeTHbIN mxnTTEP onpenensetrca B RFC-3393 kak pasHuua CKBO3HbIX
3agepxek npoxoxaeHus OByx naketoB. [lpnbop nossonsieT npov3BOAUTb
N3MepeHne pacnpenerieHnss NakeTHoro [MKUTTepa B AuanasoHe OT Hynda Ao
BepxHen 3agaHHOW nosib3oBaTenem rpaHuubl.

NMpumeyaHue: ViamepeHne nakeTHOro [mMKUTTEpPa 4HABNSETCA Onuuen
npnbopa «05-PDV».

9.3.10.1 HacTtpouku Tecta lNakeTHbIN OXKUTTEP

3aknapgka «3aronoBok»
HacTponkn 3arofioBKOB TECTOBbLIX MAKETOB aHAOMMYHbl 151 BCEX TECTOB C
reHepauuen Tpadmka (CM. NyHKT 9.3.2.2).

JononHutenbHble NapaMeTpbl

Harpyska — oToOpaxaeT 3HayeHue Harpyskm BblpaXX€HHOW B MpoLEeHTaXx,
Ha KOTOPOW NPOBOAUTCA UCMbITAHME.

OnvHa naketa — OnvHa KagpoB reHepupyemMblX TECTOM BblpaXXeHHas B
banTax.

OnuTenbHOCTbL — BpPEeMEHHOW MWHTepBas, BbIPaXeHHbIN B CeKyHaaXx, B
TeYyeHne KOTOPOro NpoxXoanT TecT.

NMopor — 3HayeHve DKUTTepa BbIpaXXEHHOE B MUKPOCEKYHOAX, KOTopoe
ncronb3yeTcd B KavyeCcTBe BepxXHEW rpaHuubl  Ons  COCTaBreHud
pacripegerneHns prutrepa.
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9.3.10.2 Ctatuctuka tecta lNakeTHbIN XXUTTEP

B ctatuctuke otobpaxatrotcs oblumne pesynbraTbl TECTA:

Bpems oT Ha4ana — BpemMs4, npowlellee ¢ MOMEHTa 3anycka TecTa.

Bpems O OKOHYaHUA — BpeEMSI 40 OKOHYaHUA TecTa.

Rx. MakeTbl:

Bce — obuiee konnyecTBo NPUHATLIX KaapoB.

Mo nopsigKy — KONMMYECTBO MPUHATLIX KagpoB, MNpuUlIeawmnx B TOM Xe
nopsiake, B KOTOPOM W Obinu OTNpaBfieHbl, BbIPaXXEHHbIX B MNPOLEHTaxX OT
obLiero ymcna, a Takke B YACIIOBOM BUAE.

He no nopsaaKky — KOnMM4ecTBO MPUHATBLIX KagpoB, NpuULlenlnX HE B TOM
Xe nopsigke, B KOTOPOM M ObinNn OTNpPaBeHbl, BbipaXXeHHbIX B NpoLeHTax oT
obLero yncna, a Takke B YNCITOBOM BUAE.

PacnpepneneHve pxutrepa

«kutTep» — crtonbel nokasblBaeT AWanasoHbl OECATM UHTepBanos, B
KOTOpble nonagaltT 3HaAYeHUs MKUTTepa B NPUHATLIX naketax. VHTepBansbl
dopmupyloTCsa NyTeM AeneHuns 3HadeHust «fopor» Ha OecsTb paBHbIX YacTewn.

«%» — cTonbel, nokasblBaeT KOMMYECTBO KagpOB C JKNTTEPOM, 3HAYEHNEe
KOTOpOro nonarno B AaHHbIN AManasoH, BblpaXXeHHOe B MpoLeHTax OT obLuero
4yucra oTnpasBrieHHbIX NakeToB* .

* MpumeyaHune: B pacnpegeneHnn He y4uTbIBAKOTCA NakeTbl, npuweawuve
He Mo nopsaky, MO3TOMY €ecnn Takoe CcryvaeTcs, CyMMapHoe 3HayeHue
pacnpegeneHns MoxeT ObiTb MeHbLle 100%

9.3.11 3aknapka «BERT»

®OYHKUMA [OOCTYNHa B paclUMpPEeHHOM BapuaHTe «AHanusaTop», Onuus
«05-A».

BER TecT gBnsetca TeCToM NepBOro ypoBHS, NO3BOMAKOLLEM TECTUPOBATL
KaHan Ha Hanu4ne 6uToBbIX owKnbok. KoadhdurumneHT dmutoBbix owmnbok (BER)
paBeH OTHOLUEHMIO YuUcra MNPUHATbIX BUT C owmnbkamu K obwemy 4yucny
NPUHATBIX OUT.

BER Tect He npegHasHadyeH [OnNA TeCTUPOBAHUA Y4acTKOB CeTw,
cogepxawmx ceteBoe obopyaoBaHME BTOPOro U TPETbEro YPOBHS, T K Npu
aToM ByaeT NponcxoguTb NOTEPU NAKETOB HA 3TOM 060pyaOBaHUMN.

[Mpn TecTMpoBaHMM y4vacTka CeTU C 3aBOPOTOM, B YyOaneHHOM TOuKe
HeoOXoAMMO BKNOYaTh LWnend nepBoro YpoBHS.

B obnactn «<HacTtpounkm Tecta» otobpaxatoTca nons:

Tun nocnepoBaTtenbHOCTM — BbLIOOP TWUNa nocnegoBaTeNbHOCTMU:
nonb3oBaTenbckas, 3agasaemasa B none l.Mocn., MNCI1 2% -1, 2¥ -1, 2% -1,
2% -1, 2% -1, 2% -1, CRTP.
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NMonb3oBaTenbckasa — 32 6MTa NoNb30BaTENLCKOM NOCNeaoBaTENbHOCTH.

OnuHa Kagpa — AnvHa KagpoB, BblipaXkeHHasd B DanTax reHepupyemMblX B
TecTe.

En. m3amepeHna — BbIOOp BenuuMHbl, B KOTOpon OyaoeT 3agaBaTbhbes
3HayeHue Harpysku: %, but/c.

Harpy3ka — 3HayeHne Harpysku, BolpakeHHoe B % unn but/c.

OnntenbHOCTb — ANNTENBLHOCTbL TECTA.

B obnactu ctaTyca Tecta otobpaxarTcs nons:

Bpemsa oT Hayana — Bpem4, npouwleallee ¢ Hadana 3anycka BER Tecra.

Bpems 40 OKOHY. — BpeMsi, OCTaBLUueecs 40 OKOHYaHus BER TecrTa.

RX OUT — KONWMYECTBO NPUHATLIX OUT.

Rx Ebit — konnyecTBo NpUHATLIX GBUT C OLLIMBKamu.

BER — oTHOLWEHWE 4yMcna NPUHATBIX BUT C owmnbkamm K obliemy Yucny
NPUHATBIX OUT.

LSS — konu4ecTtBO CeKyH, C OTCYTCTBMEM CUHXPOHU3aALUN C TECTOBOW
nocnenoBaTenbHOCTLIO.

LOS — Konn4yecTBO CeKyH[, C OTCYTCTBUEM CUHXPOHU3ALUUU C FTNHUEN.

LSS, %% — oTHoweHne BpemMeHU, B TeYeHUW KOTOpPOro OTCyTCTBOBana
CUHXPOHM3aLUUA C TECTOBOW MNocrenoBaTeNbHOCTbIO, K BPEMEHW OT Hayana
TecTa.

LOS,%% — OTHOLWeHne BpeMeHW, B TeYeHUU KOTOpPOro OTCyTCcTBOBana
CUHXPOHM3ALNSA C JIMHUEN, K BPEMEHN OT Ha4yana TecTa.

9.3.12 YaaneHHoe ynpaBrneHue OAM

C nomouwbto dyHKum npotokona OAM npubop MAKC-EMB nossonsiet
oTobpaxaTb MHGOPMALIMIO O NOALEPKMBAEMbIX pexmnmax paboTbl yaaneHHOM
CTOPOHBLI, a TaKKe BKMoYaTb pexum wrenda B yganeHHoOu ToYKe.

B obnactn «<HacTtpounku Tecta» otobpaxatoTca nons:

Pexxum OAM - BbiGop pexuma OAM ana paHHOro nopra MOXeT
NPUHUMATb 3HAYEHUS:

AKTUBHbIN — nopT MoxeT oTBedatb Ha OAM KomaHabl OT yAaneHHbIX
YCTPOWCTB, nepuoandeckn nocbinaetr komaHgbl OAM  obBHapyxeHus
yoaneHHbix yctpoucts (OAM discovery), a Takke MOXeT BKNOYaTb Lunend
NepBOro ypoBHS Ha yAareHHOM YCTPOUCTBE.

MaccuBHbLIN — MOPT MOXeET Tonbko otBedyaTb Ha OAM komaHgbl OT
yOaneHHbIX YCTPOWUCTB;

BbIkntoyeH — yHKUNA BbIKNOYeHa.

B obnactn «Pe3ynbTat» oOTOOpaxaeT pexummbl paboTbl M HACTPOWMKK
yAaneHHOW CTOPOHbI, COAEPXKUT creayroLuime nons:
MAC-aapec — MAC-agpec obHapy>xeHHOro yganeHHoro yCcTpomcTaa.
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NMpousBoauTenb — yHMKaNbHbIN UOEHTUAMKATOP yaaneHHOro ycTpomncTea.

Ypan. wneud — nogaepxkka BKNIOYEHUS OYHKUUK wnenda yaaneHHbIM
YCTPONCTBOM.

Pexxum OAM ypan.— pexum OAM ypaneHHoro yctponcTtsa. COCTOSHUSA
aHanorn4yHbl Hawewn onMcaHuo BbiLLe.

Unidirectional — nopagepxka  oOgHOHaNpaBfIEHHOr0  COeANHEHUS
yOarneHHoro yCcTpoucTBa.
Link events — nopggepxka yBefoMieHUMM 06 owmnbkax coeguHeHUs

yOarneHHoro yCcTpoucTBa.

Ecnn ypaneHHoe yCTPOWCTBO nogAaepXuBaeT (YHKUUIO  BKIHOYEHUSA
Lwnenda, ero MOXHO BKIMIOYUTL UMK BbIKMIOYUTL C MOMOLLLIO KHOMOK «CTapT»
n «Cron».

NMpumeuvaHue: [lepen npoBefeHWeM TeCcTOB C reHepauven Tpaduka
dyHkumo OAM Ha nopTy, KoTopbI ByaeT reHepupoBaTb TECTOBbLIM TpaduK,
HeobXxoauMO BbIKMOYaTb UMW NEPEBOLUTL B «MACCUBHbLIN» peXxnm paboTsbl.

9.3.13 3aknapaka «MapameTpbl UHTepchencoB»

3aknagka «lMapameTpbl MHTepdencoB» OTOOpaKaeT HACTPOWKM ANS
N3MepuUTENbLHOro nopTa.

CkopocTb coeauMHeHUst — BbIOOp CKOPOCTU nepedayn AaHHbIX. [pu
ycTaHoBKe ranok «10», «100», «1000», coeguHeHue KoHurypupyetcs
aBTOMaTU4YECKM Ha MaKCUMarbHOW BO3MOXHOW U3 BblOPaHHbIX CKOPOCTEWN.
[Mfpn ycTaHOBKE TONLKO OOHOW ranku COoefuHeHne KOHUrypupyetcsd
NPUHYOUTENLHO 4S5 BblIOpaHHOM CKOPOCTU*,

[dynnekcHocTb — BbLIOOp pexnma coeanHeHna nonyaynnekc (half duplex),
nonHbin gynnekc (full duplex), npu ycTaHoBKe COOTBETCTBYHOLUMX (PIiaXKoB
«HDX» nnun «FDX», nnbo aBTOMaTM4yecku, Npu OOHOBPEMEHHOW YyCTaHOBKE
ob6ounx donaxkos.

MAC Aapec — MAC-agpec HacTpanBaemoro rnopra**;

DHCP*** — npn BknioyeHHON oyHKuuuK, IP-agpec nopTa, Macka noacetu u
apyrve napametpbl 6yayT nonyvyeHbl aBTomaTmuyeckm ot cepsepa DHCP.

IP Agpec — IP-agpec nogcetuy;

Macka nogceTu — macka noaceTu;

WWnro3 — wnto3 noaceTu;

* MpumeyvaHue: Npu onTnyeckom coeanHeHnn Yyepes SFP-moaynu, Beibop
CKOpPOCTW nepenayn Bcerga ocyulectasngerca asTtomatndeckm Ha 1000 Mout/c
BHE 3aBMCUMMOCTW OT YCTaHOBJIEHHbIX ranok.

** MpumeyaHue: Hoesoe 3HavyeHne MAC-agpeca nopta BCTynaeT B Cuny
TONbLKO nocrie nepesarpysku npmbopa.

*** TpumeyaHue: [lpu BkOYeHHON QyHKUMK Lnend Ha [OaHHOM
nHteppence npotokon DHCP pabotate He ©Oygetr. Heobxognmo
npeaBapUTENLHO BbIKI s % DONKM N0 DH
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HacTtponku VLAN

VLAN kKon-Bo**** — BknwodeHue/BoiknodeHne napametpos VLAN (B
cooTBeTCcTBUM cCcO crTaHgapTamu |EEE 802.1q, IEEE 802.1p). MoxeTt
npuHUMaTb 3HadyeHue paBHoe konundecTtBy VLAN TeroB ot 0 go 3, KOTOpble
Heobxogumo BcTaButb B Kagp. [lpu 3HavyeHnn pasHom O, Tpadwuk
reHepupyeTtcs 6e3 VLAN.

TPID — ngeHTndurkaTop npoToKona TermpoBaHunA.

PCP — npuoputeT nepepaBaemoro Tpadwuka (ans craHgapta |EEE
802.1p).

VID — ngeHtudukatop VLAN gnunHon 4 Ganta, MOXHO ycTaHaBnuMBaTb
3Ha4vyeHunsd B gnanasoHe 0-4095.

**** TMpumeyanue: [lpn BkNoYeHHbIX VLAN, u13-3a yBenuyeHuUs ONvHbI
nonewn 3anofiHeHUs KagpoB MUHUMarbHbIE ANUHLI ByayT cocTaBnATb 68 6ant
ana ogHoro VLAN-Tera, 72 6anta - gns aByx, 76 6anmt — gna Tpex. [pu
MEHbLUMX ANMHaX KagpoB TecT BblgacT coobuweHne o6 owunbke. Tect
RFC2544 co 3HayeHnaMU ONWH KagpoB Mo ymMonyaHuioo (C ANWMHOM KagpoB OT
64 6anT) 3anyckatbcs He byaeT.

Hactpoukn MPLS

MPLS kon-BO — BKOYeHME/BbIKNovYeHMe napameTtpoB MPLS. MoxeTt
npuHUMaTb 3HadeHue paBHoe KosnmdectBy MPLS metok ot O go 3. [lpum
3Ha4yeHun, pasHom 0, Tpaduk reHepupyeTcsa 6e3 MPLS meTok.

3HayeHue — 3Ha4YeHne MEeTKMN.

Qo0S — knacc obcnyxmnBaHus naketa.

TTL — BpemMsa XU3HU nakeTa.

NMpumeyvaHue: YnpasneHue HacTponkamm MPLS aBnsietca onuuen
npnbopa «05-MPLS».

9.3.14 3aknagka «CtaTuctuka»

[Mpubop HakannmMBaeT CTAaTUCTUKY MO MNPUHATLIM MU OTAPaBIIEHHbIM Kagpam
C pasgeneHvemM umHdopMauum rno ypoBHSM, MO TUNamMm Kagpos, Mo pasmepam
KagpoB, a Takke OWMBOYHbIM Kagpam.

Crtatucrtuka «O6wme» Mopt A

B nongax otobpaxaroTcs KONMMYeCTBO MNPUHATBLIX U NOMYyYEHHbIX OaHHbIX MO
nopTy A BblpaXeHHOe B banTax 1 B Kagpax.

RX Kagpbl — YMCII0 NPUHATBLIX KaapoB.

TX Kagpbl — YACNO NepeaaHHbIX Kagpos.

Rx, 6@aUT — Yncno NpuHATbIX 6anTos.

Tx, 6anT — YncCno nepenaHHbIX OanToB.
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CraTtuctuka no yposHam lMopT A

YpoBeHb 2 — KOnMyecTBo NpuHATLIX (RX) u nepenaHHbix (TX) kKagpoB Ha
KaHarnbHOM YpOBHe.

YpoBeHb 3 — KOnMyecTBO NpuHATBLIX (RX) U nepenaHHbix (TX) kKagpoB Ha
CeTeBOM YpPOBHeE.

Cratuctuka no tunam kagpos lMopt A

Broadcast — kagpbl ¢ LUMPOKOBELWATENbHOW agpecaumen.
Multicast — kagpbl C rpynnoBon agpecaumnen.

Unicast — kagpbl C eAUHNYHOW agpecaumen.

Pause — kagpbl naysbil.

RX — 4ncno NpuHATbIX KagpoB..

TX — 4nCno nepenaHHbIX Kagpos.

CraTtuctuka no pasmepam kagpos lNopt A
pa3mep — pasmep Kagpa (ykasbiBaeTcd B 6antax).
RX — 4ncno NpuHATBIX Kagpos.

TX — 4ncno nepefaHHbIX Kagpos.

Owno6ku kagpos MopTt A

CRC — KonnyecTBO NPUHATBIX KaAPOB C OLLUMOOYHOW KOHTPOSTIbHOM CYMMOW.

Runt — Konn4yecTBO MNPUHATBLIX KagpoB ANIMHOM MeHee 64 6ant ¢
NpaBUITbHOW KOHTPOSIbHON CYMMOW.

Jabber — konuyecTtBO NpuHATBLIX KagpoB AnvHon 6onee 1518 6ant c
HernpaBUbHOM KOHTPOJSIbHON CYMMOMN.

9.3.15 3aknaaka «Mepepaya hannos»

®YHKUMA [OOCTYNHa B paclUMPEeHHOM BapuaHTe «AHanusaTop», Onuus
«05-A».

[nsa coxpaHeHna otdyeToB Ha 1K HeobxooMmo B nporpaMmme yaaneHHoro
ynpaBneHus nepentn B 3aknagky «lMepemaya dannoB», HaxaTb KHOMKY
«OOHOBUTL» N BblIOpaTb paHee coxpaHeHHble hannbl B namaTy npobopa nnm
TeKywune pesynbTaTtbl TECTUPOBAHUA M cKavaTb parin C MOMOLLBbI KHOIMKK
«CkavaTtb». [locne 4yero oTyeT CO BCEMM HaACTpPOMKaMM U NpPoBedAEeHHbIMU
TecTamu BygeT COXpaHeH B AMPEKTOPUM NporpaMmbl yaaneHHoro ynpasneHus
B dranne copmata *.pdf. PaHee coxpaHeHHble dhannbl B namsatyu npobopa
MOXHO yOanuTb U3 nNporpaMmmbl yoaneHHoro yrnpasfieHnUs ¢ NOMOLLBbIO KHOMKK
«YpannTtb».
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9.4 Onuum npnbopa

HononHutenbHaa gyHKunoHanbHocTb npnbopa MAKC-EMB goctynHa npu
3aKkase COOTBETCTBYIOLLNX OMUUNA.

Mpnbop MAKC-EMB wmoxeT ¢yHKUnMoHMpoBate B 6a3oBoM BapuaHTe
«lnendg», nubo B pacWMpeHHOM BapuaHTe «AHanu3atop», KOTOPbIN
aBnseTca  onuuen npubopa. YTOObI BKNHOYUTL  ONUMIO  «AHanNu3aTop»,
HeobXoOUMO NOMYYUTb  KMKOY  akTMBauuMuM  ONuuK, KOTOpbIN  SBMSieTCH
nHamBmayanbHbIM ANS Kaxgoro cyuwecteywowero npuoopa MAKC-EMB. B
nporpaMmme  yganeHHoOro ynpasfieHuss HeobxoaMmo BOWUTM B MEHIO
«HacTpoukn», panee «AKTUBaUMA ONUUWA», TMOCME 4Yero OTKPOETCsS
AnarnoroBoe OKHO npeacTaBrieHHoe Ha pucyHke 9.4. Heobxogmmo BBecTU
NOJSTYYEHHbIN KINOY U HaXKaTb KHOMKY «OK>.

BeeamTe Kntod | |

L Ok ,| | Cancel

Puc. 9.4 AkTuBauma onumin B nporpaMmme yaaneHHoro yrnpassieHus
Ecnu aktuBauma onuum yCTpOMUCTBa npollna YCrnewHo B nporpaMmve
yaaneHHoro ynpasfieHus pa3bnoknpyoTcs KHOMKK, oTBeYatolmne 3a pexnuMol
TeCTMPOBaHUS.

[MepeyeHb Ha3BaHWI CyLLECTBYIOWMX ONunn npeactasneH B Tabnvue 9.4.

Tabnuuya 9.4

HassaHune Onuumn OnucaHune

05-A AHanmnsaTop, BKntoyaeT B ceba TecTbl N pyHKUMK: TecT
RFC-2544, Tect kabeng, Tectbl TCP/IP, TecT Tpaduka,
BERT, lNepena4va dannos

05-RC YpaneHHoe ynpasneHue no Ethernet
05-PDV 3mepeHne nakeTHOro prutrepa
05-MPLS HacTtpoukn nonen MPLS naketa
05-MS MHOronoTo4HOCTb

42




9.5 O6HOBNEHNEe MUKPOKOAOOB npudopa

[Mepen nepBbiM 0BHOBNEHMEM HEODBXOOMMO YCTAHOBUTL NakeT ApanBepoB
ansa amynaumm COM nopta CP210x_VCP_Win2K_XP_S2K3.exe. [locne
YCTaHOBKWN ApanBepa npu nogknodeHun npuodopa k NK yepes kabenb USB B
aucneTyepe YCTPOUCTB AOMMKeH nosButbes ewe oauH COM nopt. [Ons
KoppekTHOM paboTbl Heobxoanumo, 4yTobbl HOMep nopTta 6bin MeHblie 10, B
NPOTMBHOM Crlydae He06X0aMMO MOMEHATb HOMEP BPYUHYIO.

[ns obHoBNEeHMs MUKpokoaa npubopa Heo6xoanMo:

1.

hown

~N o

BKMIOYNTL Npnbop, yaepKuBas HaxaTton knasuwy «L» B rpynne L1, L2,
L3, L4 Ha npubope; Ha npmbope AOMKHbI 3aropeTbCs BCE MHAMKATOPSLI
kpome FDX;

3anycTuTb NporpamMmMmy emup.exe ¢ nocTaBnsaemMoro AncKa;

BblbpaTb cooTBeTcTBYOWMM COM nopT B 06nactu «MopT»;

Ha)kaTb KHOMKy «CoeauHUTb», B OkHe «CTaTyc» AO0SmKHa MNOSBUTLCS
Hagnuch «MopT OTKPbIT», a Takke BEPCUN TEKYLLMX NPOLLUNBOK,;

. HaXaTb kKHonky «O630p» W BblbpaTb 3arpyxaembin ann ¢

pacLumpeHmem *.emup;
Ha)kaTb KHOMKY «3anucb»;

. nocrie ycrnewHoro 3aBeplueHns OOHOBMNEHNA, O 4Yem CUrHannm3npyet

NHGOPMaUNOHHOE coobuieHne B nporpamme «[llpowmBka npudopa
3aBepLUeHa», BKITYMTbL Nprodop.

BHumaHue! OwmnboyHble genctemnsa B npouecce 06HOBEHUSI BCTPOEHHOIO

Nno

npubopa Moryt BBeCTM nNpubop B  COCTOSIHME  YaCTUYHOM

HepaboTtocnocobHocTU.  BoccTtaHoBneHne  paboTocrnocobHOCTU  MOXHO
NPON3BECTM TONbKO B CEPBUCHOWN OpraHm3aunmn.
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10 TexHun4eckoe obcnyxuBaHue

12.1. TexHnyeckoe obcnyxmBaHne npubopa cBOAUTCS K NEPUOANYECKOMY
BHELWHEMY OCMOTpPY 6r10Ka nuTaHus Nnpudopa n LWHYPOB C LEenblo COAEPXKaHNUSA
B MICMPABHOM W YNCTOM COCTOSIHUN.
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11 TpaHcnopTUpOBKa U XpaHeHue

11.1. TlMpubop, ynakoBaHHbIN B WTATHYO Tapy, paspellaeTcs
TpaHcnopTupoBatb MNpu Temnepatype Bo3gyxa oT -25°C go +55°C wu
OTHOCUTESNbHOM BNaxHocTn Bosgyxa 95 % aBTOMOOWUITbHLIM TPAHCMNOPTOM, B
3aKpbITbIX Xene3HO4OPOXHbIX BaroHax, repMeTUYHbIX oTannmMBaeMblX OTCeKkax
camorieToB W Cyxux Tpomax cygosB. [lpy  TpaHCNOPTUPOBKE OOSKHbI
cobntogaTtbCa npaBuiia NepeBO3KN U KPensieHUs rpys3oB, OEeWCTBYKOLWME Ha
COOTBETCTBYIOLLIEM BUe TpaHCnopTa.

11.2. TpaHcrnopTypoBka npubopa aBTOMOBUITbHLIM TPAHCMOPTOM MO
aoporam rnepBon KaTeropum ponyckaeTcsa Ha paccrtosiHne o 1000 km co
CKOpOCTbIO 0 60 KM/4, No goporamM BTOPOU N TpeTben KaTeropun U rpyHToBbIM
aoporam — Ha pacctosaHue oo 250 KM co ckopocTbio 40 KM/M.

11.3. lNpwun norpyske, TpaHCNOPTUPOBKE N pasrpy3ke OOSMKHbI BbINOMHATLCA
TpeboBaHNA MaHUNYNSALMOHHLIX 3HAKOB U NpeaynpeanTenbHbIX Hagnuceun.

11.4. Tllpubop [OOMKEH XpaHUTbCS B  OTaniMBaEeMbIX CKIaaCKuX
NOMELLEHUSAX B YNaKOBKE MpeanpuaTus-u3rotoButena npu Temnepartype
Bo3gyxa ot 0 pgo + 40 °C, oTHOcUTenbHOM BRaxHocTu Bosayxa 80 % npwu
Temnepatype + 35 °C. Cpok xpaHeHust - He bonee 6 mecsaueB.

11.5. B nomeweHuax gnsa xpaHeHuss npubopa He OO0MMKHO OblTb napos
KMCIOT, LWenoven n apyrux arpeCcuBHbIX XUOKOCTEN, Bbi3blBAKOLLINX KOPPO3NO
MeTarnsos.

11.6. [lpu TpaHCNOPTUPOBKE WU XpaHeHun npubopa Heobxoammo
cobnogartb obwmne TpedboBaHMa NpaBusl NoXapHoM Be3onacHoOCTH.

45



12 CBegeHuna o6 usgenuu

HanmeHoBaHMe: yCTPOMUCTBO 3aBOpPOTa N aHanusa Tpadmka
kaHanoB Ethernet/Gigabit Ethernet MAKC-EMB
O603Ha4veHune: MBCE. 468212.005

[aTa Bbinycka:

Mpeanpustue-usrotosutens: 3A0 HINM «KOMETEX»
Poccuna,190103, Cankr-leTepbypr, a/a 140.

T. (812) 333-06-61

T/ (812) 333-08-09
e-mail: mail@kometeh.ru
www.kometeh.ru
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MapaHTUKM usrotoBuTtens

[MpeonpuaTne-n3rotoBuTeNb rapaHTMpyeT COOTBETCTBME YCTPOMCTBA
3aBopoTa M aHanmsa Tpadumka kaHanos Ethernet/Gigabit Ethernet MAKC-EMB
TpeboBaHnam TexHudeckmnx ycrnosmmn MBCE. 468212.005 TY npu cobntogeHum
notpebutenem npasun  TPaHCNOPTUPOBKW, XPaHEHUS W 3Kchnyatauuw.
[[apaHTUNHBIN CPOK — 24 MecsLa CO OHS nonyyvyeHnsa npubopa 3akazyunKom.

B poroBope Ha MOCTaBKYy yKasdaHHble CPOKM MOryT OblTb WM3MEHEHbI MO
obotogHOMY corfacuio.
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CBuaetenbLCTBO O NPpUEMKe

Anannsatop MAKC-EMB MBCE. 468212.005 TY, 3aBoackon Homep
N3roTOBNEH W MPUHAT B COOTBETCTBUM C 0Osi3aTenbHbIMU
TpeboBaHNAMM FOCYQaPCTBEHHbIX CTaHAAPTOB, AEWCTBYIOLWEN TEXHUYECKOM
AOKYMEHTaUMEN 1 NPU3HaH rogHbIM 4 sKcnnyaTauuu.

HavyanbHuk OTK

JNTIM4YHaA noanncb paCLLII/Id)DOBKa noanmcu

4Yynucno Mecday rog

[ TaBHbIN UHXEHEP

NTM4YHaA noanncb paCLLII/I(*)pOBKa noanmcu

M.IM.
yncno MecsL roq
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CBuaeTenbCTBO 006 ynakoBKe

Anannsatop MAKC-EMB MBCE. 468212.005 TY, 3aBoackon Homep
ynakoBaH corfacHo TpeboBaHuMsaM, nNpeayCMOTPEHHbIM B
AENCTBYHOLLLEN TEXHNYECKON JOKYMEHTaLM N,

OOMKHOCTb nUYHasa Noanuch paclngpoBKa noanucu

ysacno  mecs roq
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CBeoieHUA O peknamauum

MpenobsBneHe peknaMauuMm SKCNIyaTUpYLUMU  NPeanpuUATUSMA U
opraHuM3auusiMM 3akasynka NpPOBOAUTCH B COOTBETCTBMM C YCTAHOBIIEHHLIMMU
npaBunamu.

CBefeHus 0 peknamMaumsx BHOCUTb B HUXKecneayoLLyo Tabnuuy:

Tabnuua
Hata Bpewms Komy n [ata nony4eHus
oGHapy- HapaboTkm  gol NpuuMHa BO3HNMKHOBEHNS Kkorga unu BBoja B
XeHns obHapyXeHuUsi | HeMcrnpaBHOCTU nepedaHa |aKcnnyataumio
aedekta | HeucrnpaBHOCTU peknama- |ycTponcTtea rnocre
umns peknamauuu
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MpunoxeHune A.

Tabnuua A.1. HasBaHue 6utoB B ToS bante

P2

P1

PO T3

T2 T1

T0

CuU0

Tabnuua A.2. 3Ha4veHusa nons Precedence

Precedenc
e

HassaHue

Routine

Priority

Immediate

Flash

Flash Override

CRITIC/ECP

Internetwork Control

~N| o oW I N|—L|O

Network Control

Tabnuuya A.3. HassaHue 6utoB B DSCP bante

DS5

DS4

DS3 DS2

DS1 DSO

ECN

ECN
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Tabnuua A.4. 3HadeHunsa nona DSCP

HassaHme [1BOMYHOE 3Ha4YeHune [ecatnyHoe 3HayeHune
DSCP DSCP
AF11 001010 10
AF12 001100 12
AF13 001110 14
AF21 010010 18
AF22 010100 20
AF23 010110 22
AF31 011010 26
AF32 011100 28
AF33 011110 30
AF41 100010 34
AF42 100100 36
AF43 100110 38
CS1 001000 8
CS2 010000 16
CS3 011000 24
C34 100000 32
CS5 101000 40
CS6 110000 48
CS7 111000 56
Default 000000 0
EF 101110 46
Tabnuua A.5. BepoaTHOCTM NoTepb Kagpos
no knaccuukauum AF ans nona DSCP
I_IIBOGT%%TAT:;);;Z Knacc 1 Knacc 2 Knacc 3 Knacc 4

HU3Kas AF11 AF21 AF31 AF41

cpenHas AF12 AF22 AF32 AF42

BblCOKas AF13 AF23 AF33 AFA43




Tabnuua A.6. lNepecyeT NponyckHOM crnoCOBHOCTHN NO YPOBHIO 2,

T,,4YUCTOro KaHana ans pasHblX ANnH Kaapos

CKopoCTb NOAKIOYEHUS Vi , Mb/c

[nuHa kagpa 10 100 1000

64 7,6190 76,190 761,90
128 8,6486 86,486 864,86
256 9,2754 92,754 927,54
512 9,6241 96,241 962,41
1024 9,8084 98,084 980,84
1280 90,8462 98,462 984,62
1518 9,8700 98,700 987,00

Tabnuuya A.7. HasHayeHue curHanos MDI n MDI-X KoHTakTam

KoHTakT MDI MDI-X
1 Bl_DA+ Bl_DB+
2 Bl_DA- Bl_DB-
3 Bl_DB+ Bl_DA+
4 BI_DC+ Bl_DD+
5 BI_DC- BlI_DD-
6 Bl_DB- Bl_DA-
7 Bl DD+ Bl_DC+
8 BlI_DD- BI_DC-
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