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1. YcnoBHble 0603Ha4YeHUs U COKpaLLeHus

B maHHOM PYKOBOJCTBE UCITOIb3YIOTCS 0003HAUeHMSI, PUBEIeHHbIE B TAOJIMIIE HIKE.

Tabnuya 1.1. YcnosHele 0603HayeHus

O6o3HaueHne KommeHTapuit
[IpmMmedaHue: BakHOe yKa3aHMe WK 3aMevaHue
TekcT O6o03HaueHue MyHKTa MeHIO IIpubopa

B TekcTe pykoBoacTBa 0e3 pacmmdpoBKM OyOyT TMPUMEHSITbCSI COKpalleHus,
TIpUBeIEHHbBIE B TAO/INIIE HIIKE.

Tabnuya 1.2. CokpawieHus

CokpauieHme KommeHTapmit

DUT Device under test (TecTupyemoe yCTpOJiCTBO)

NUT Network under test (TecTupyemas ceTb)

SLA Service Level Agreement (Coryiamenue 00 ypOBHe
00CTY>KMBaHMS)

QoS Quality of Service (KauecTBO 00C/Ty>KMBaHMS)

NGN Next Generation Networks (CeTu cienyoiiero nmokoaeHms)

[1IK [TepcoHa/ILHBIN KOMIIBIOTEP

1o [IporpaMmHOe obecrieueHme

L1 (coxkp. oT layer 1)

Ousumueckuit yposeHb mogenu OS]

L2 (cokp. ot layer 2)

KananbHb1 ypoBeHb Mozenyt OSI

L3 (coxp. oT layer 3)

CeteBoit ypoBeHb Mogenu OSI

L4 (coxkp. oT layer 4)

TpaHcropTHbIN ypoBeHb Moaenn OSI




2. O6wme cBepeHua

Mogynb ananmsa Ethernet/Gigabit Ethernet B5-GBE (manee — mopmynb, Moayiab B5-GBE)
COBMECTHO ¢ mpubopom bepkyr-MMT rmpenHasHaueH [Jjig IIpOBedeHMs] aHaaM3a
M IMarHOCTUYECKOTo TeCTUPOBAHMS CeTeBOro obopymoBaHus mo metoauke RFC 2544 [1], nns
OIIEHKM COCTOSTHMSI KabeJsisl, KOHTPOJISI CBSI3HOCTM KaHaia. B moayse peann3oBaHa QyHKIVS
opraHmusanum muieida.

2.1. O6bnactb NnpMMeHeHUs

— TMacnopTu3sanyst KaHAJIOB ¥ IMArHOCTMKA HEMCIIPABHOCTEN B CETSIX, MCITOIb3YIOIINX
texHonoruio Ethernet/Gigabit Ethernet.

— TIIpoBepka COOTBETCTBUSI KayecTBa IPEJOCTABISIEMBIX YCAYT COTJIAIIEHUIO
006 ypoBHe ob6cmykuBaHust SLA.

2.2. OCHOBHbIe BO3MOXXHOCTHU

1. Wutepdeiico:

— 2xSFP;

— 2x10/100/1000BASE-T;

— 1xLAN 10/100BASE-T;,

— 1xUSB1.1/2.0.

2. TectupoBaHMe B COOTBeTCTBUM C MeToauKoi RFC 2544:
— IIPOITyCKHAas CIIOCOOHOCTD;

— 3a/1epKKa;

— YpOBEHb II0TePb KaJpOB;

— TIpepenbHas Harpyska.

3. Opranmuzauus muieiida Ha pu3nveckoMm, KaHAJIbHOM, CETEBOM ¥ TPAHCIIOPTHOM
YPOBHSIX.



3. KoMnnekT nocTtaBKu

Tabsauua 3.1. Komnaekm nocmasku

HaumeHnoBaHue Koi-Bo
Mopynb ananm3a Ethernet/Gigabit Ethernet 1
PykoBoacTBO 1o 3kcrmyaTauun (auck CD) 1

4. Mepbl 6e30nacHOCTH

— o Hauasa pa6otsl ¢ MoaysneM B5-GBE ciiemyeT BHMMATEIbHO U3YUUTh HACTOSIIEE
PYKOBOJICTBO MO 3KCILTyaTaliy, Ha3HaUeHMe BHEIIHMX pPa3bEMOB U COCTABHBIX
yacTein MOLyJIs.

— TIlepen wucrionb30BaHMEM HEOOXOAMMO BbIAEpPKaTh MOAY/Ab B HOPMAaJbHBIX
YCJIOBUSX HEe MeHee 2-X YacCoB.

— Yw10BUS 3KCITyaTaliMM IOOJIKHBI COOTBETCTBOBATh YCJIOBUSIM, Ipe/ICTaB/I€HHbIM
B paspeiie 24.3.

— Tlpu skcrutyaTauyuy MOAY/ST NO/DKHBI BBITIOJNHSITHCSI OOIIMe TpeboBaHMUS IpaBMl
MOXKapHOi1 6e30TaCHOCTH!.

— IIurarmas ceTh He JO/DKHA MMETh Pe3KUX CKaUKOB HampspKeHus . PsagoM ¢ pabounm
MECTOM He IOJDKHO OBITh MCTOUHMKOB CMJIbHBIX MArHUTHBIX U 3JIEKTPUUYECKUX
I0JIe.

— HeobOxomumo ob6eperaTb MOAY/Ab OT YyAApOB, TMOMNagaHMs BAarM U IIbUIN,
IJIUTEIbHOTO BO3/IeJICTBUS MPSIMBIX COTHEUHBIX JTyUeii.



5. BHewHuit Bua moaynsa B5-GBE

Bup niepenHeit v 3amHeit maHeneir monyias B5-GBE mpencraBieH Ha puc. 5.1 u puc. 5.2.

Kaskgperit mopt mozyiist (A u B) comepskut nBa pa3béma — RJ-45 u SFPL.

2
F__J___T
Link A Link B
{ ActA E A?t B
"

Po PortB ..,
o U
: Kige
s ¥ G ¥ G i ¥ c— X — Y - -
CoOCOCHhChdEOHOD BS-GBE )

PucyHok 5.2. 3adHss naHens modyns B5-GBE

Tabnuua 5.1. OnucaHue uHOUKamMopos

MapxkupoBKa Onmcanne
@ CBeroayon, oToOGpaxaloluii MOAK/IIOUeHe BHEIIHEero
MMUTAHUS:
— He TOpUT — TMUTaHMe He TMOAAHO WM MOJIYJb
HeycrpaBeH (CM. pasfmen 25);
— TOpPUT 3eJ€HbIM — MNWUTaHMe TOJaHO, MOAYJIb
B paboueM pekuMe;
— TOPUT KpacHbIM — TMUTaHME TMOAAHO, MOJIY/Ib
B HepaboueM peskume (CM. pasgen 25).
puc. 5.1, uHaAuKaTOpsI 1 YeTplpe MHAMKATOpPA OTOOPaAXKAlOT HaIMuMe COeIMHEHMS

U IpUéma/mepeaun MakeToB B C/iyyae UCIIOJIb30BAHUS IJIst
TeCTUpPOBaHMS pa3béma RJ-45:
— Link (3enénblif, TOpUT TOCTOSIHHO) — COeOMHEeHUe
C TeCTUpPyeMbIM 000pyIOBaHMEM YCTAaHOBJIEHO.
— Link (RpacHblif, TOpDUT IIOCTOSSHHO) — COeAVMHEeHMUSI
HET.
— Act (Muraer wWIM TOPUT TMOCTOSIHHO) — WUIET
NpUEM/Tiepesaya MmakeToB.

'Bo BpeEMs TECTUPOBAHMSA MCITIOJIb3YETCS TOJIBKO OOAMH U3 paS'béMOB ImopTa.
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— Act (He roput) — nOpuém/riepegaya I1aKeTOB
He OCYILEeCTBJISIeTCS.
puc. 5.1, *HOAMKATOPBI 2 YeTbipe MHAMKATOPA OTOOpakalOT HaaMuMe COeIVHEeHMUS
U COCTOSIHME IIpuema/lepenauu IakeTOB B CilIyvyae
MCIIO/Ib30BaHMSI /ISl TeCTUpPOBaHMsI pasbémMa R]-45 mnn SFP:
— Link (3enéHbIif, TOPUT IIOCTOSIHHO) — COeOMHEHMe
C TeCTMpyeMbIM 000pyIOBaHMEM YCTAHOBJIEHO.
— Link (KpacHblIif, TOpUT IMOCTOSIHHO) — COeOVMHEHMS

HET.

— Act (Muraer wiIM TOPUT TOCTOSIHHO) — WIET
NpuéemM/mepenayva rnakeTos.

— Act (He roput) — nOpuEM/Tiepesadya MaAKETOB

He OCYIIeCTBJISIETCS.

HasHaueHMe pa3bEMOB U IIOJK/II0OUaeMble K HUM YCTPOICTBA IPMUBEIeHbI B Tabmmie 5.2.

Tabnuya 5.2. Onucanue pazvemos MoOy/is

MapxkupoBKa Hasnauenmne [Toxpkiouyaemoe yCTPOMCTBO
Port A, Port B Pasbémbl R]-45 gia nogxkimoueHus K | Kabesnb Ethernet
TeCTUPyeMOMY YCTPOMCTBY WM
cetu Ethernet/Gigabit Ethernet
(CKOpOCTh TmepefauyM MOAaHHBIX —
10/100/1000 M6wuT/c).
[Topxmouenne SFP-monynein njs | SFP-monyiib
coeqHEeHUS C TECTUPYEMBIM | C COOTBETCTBYIOIIUM

YCTPOJCTBOM WIn ceThlo | KabeyneM
Ethernet/Gigabit Ethernet
(CKOpOCTh TmepefauyM MOAaHHBIX —
10/100/1000 M6uT/C)
6..19V [TopkimoueHue BHelIHero OJioKa | Biiok nutaHus?
MUTaHUS
USB IMonkmouenne K [TK mo uaTepdeiicy | Kabear USB
USB
puc. 5.2, paz3bém 4 [TopxiroueHue K aHaAIM3aTOPY Aunanusatop bepkyr-MMT

Indpoit 3 Ha puc. 5.2 0603HaAYEHBI OTBEPCTUSI [JII 3aKpeIIeHMs MOJIYJS B mpubope
C TIOMOILbIO KPETIEXXHBIX BUHTOB.

Kuomnka BOOT u kHOIMKa, 0603HaueHHas Ha puc. 5.2 kak RESET, ciayskaT 111 0OHOBJIeHUSI
MPOIIMBKY MUKPOKOHTPOJIEPA MOIYJIS.

Kuorika RESET Takske C/TysKUAT J1J1s1 cOpoca MoayJist Iipu noaxItoueHnun 1o USB n/miu ripu
HQJIMYMY BHEIIHEro NUTaHMS.

2B cTaHAapTHYIO KOMILIEKTAIIUIO HE BXOOUT.

10



6. Ycranoeka moayns B5-GBE B npubop

BepxHusis nma”ens npubopa bepkyr-MMT mmeeT IBa YCTAHOBOYHBIX MECTa JIJIsi CMEHHBIX

MOJIYyJIen.

1)

LR e L)

)

KRS ENNENNE

¥

I

PucyHok 6.1. [MaHenb cMeHHbIX Modynel

Iy1st moakIroYeHus: cMeHHOro Moayist B5-GBE K npu6opy He06X0auMo BCTaBUTh MOMIY/Ib
B JII060e CBOOOAHOE YCTaHOBOUHOE MEeCTO M 3aBepHYTb KpeléskHble BUHTHI. [Ipy ycTaHOBKe
S9TMKETKa MOZYJSl OOJDKHA pacliojiaraTbCs JUIOM K I0Jb30BaTeIl0 (ecjiyM CMOTpPEeTh Ha
TepeaHION0 MaHelb Mprubopa).

Mopynbs omnpepensierca aHanusatopom bepkyr-MMT aBTomatuuecku. Ilocime 3TOro
3arpy)kalTcsl MporpaMMbl, HeoOXOAMMble [Jisi HACTPOVKM M TIPpOBeleHUS] M3MepeHMUiA.
3arpy’karTcsi TOJbKO Te IPOTpaMMbl, KOTOpble BXOASIT B KOMIUIEKT TOCTaBKU
(B COOTBETCTBUM C IIPUOOPETEHHBIMMU OITIMASIMM).

[l1st M3BJIeUeHMsT MOIYJIs HEOOXOIVIMO OTBEPHYTh KPENéKHbIe BUHTBI U, ITOTSHYB 3a HUX,
BbIHYTh MOAYJIb M3 YCTAHOBOYHOTO MecTa. [loce u3BieueHnss MOIyJ/sl 3arpy>keHHbIe paHee
MPOTrPaMMbl CTAaHYT HEJIOCTYITHBI.

IMpumeuanue: B MOMEHT YCTAaHOBKM MU u3BaeueHus Moysst B5-GBE npu6op bepkyr-MMT
MOXKeT HaXOAUTCS KaK BO BKIIFOUEHHOM, TaK M B BBIKIIOUEHHOM COCTOSTHUNA.

11



7. 'padmueckuin uHTepdeinc

7.1. 0630p

I'naBHOE MeHI0 pexkuMa usmepeHuit «GBE» comep>KUT KHOIIKM epexo1a K NPUI0KeHUSIM
IIJISI TIPOBEAeHMSI aHaI3a Y KHOITKY Iepexoa K HaCTPOlKaM ImapaMeTpoB U3MepeHUA.
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PucyHok 7.1. [nagHoe meHio
1 Texyiuii pexxuM usMepeHun.
2 [TaHen b MHAMKATOPOB COCTOSIHMS MHTepdelicoB (cM. pa3zaen 8).
3 MikoHKa cocTosiHMS GaTapens.
4 VikoHka nHdopmaiuy 06 OCHOBHBIX HACTPOIKaxX TeCTOB (CM. pa3gen 7.2).
5 KHOIKM TmepexiioueHnss MeXAy M3MepUTEeNbHbIMUM MOLYISIMM U OCHOBHBIMU
pesxkuMaMy U3MepeHUIA.
6 KHomnku mepexoma K HACTpOMKaM IapaMeTpOB WM3MEPEeHMI U OOCTYITHbIM
pexxumaM U3MepeHuit.

® Tlogpo6HOe omucaHMe TMpeacTaBlieHO B 6Gpomrope «bepkyT-MMT. VHUBepCcaJabHBI aHAIM3aTOP
TE€JIEKOMMYHUKAIIVOHHbBIX ceTeii. PYKOBO,ILCTBO 110 SKCITyaTalum».
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7.2. NMony4yeHue cBOAKU 06 U3MEPEHUAX U HACTPOMKAX

CraTycHasl TaHe/ib OTOOpaskaeTcs TP HaXKaTUM Ha KHOIIKY 0) i @ u COLIep>KUT
MHPOpPMALMI0O O HACTPOIKaX OCHOBHBIX TECTOB, @ TAaKKe O COCTOSIHMM BBITTOTHSIIONIMXCS
U3MepEeHUIA.

[ RFC 2541'3

Tononorusa : IA—E— e —i—BI
IP UICTOUYHMKA : 192.168.222.198
IP nonyuatens : 192.168.222.199

PucyHok 7.2. CmamycHas naHens

Ha nmaHenu oToOpaskatoTCss MHAMKATOPbI BpeMeHM TeCTUPOBAHMS [IJ1S1 BCEX BBITTOTHSIEMbIX
Ha TaHHbIVi MOMEHT M3MepeHMIi, a TaK)Ke HAaCTPOIKM TOIIOJIOTUM U 3ar0JIOBKa.

7.3. UnpukaTop BpeMeHU TeCTUPOBaHUS

VHaMKaToOp BpeMeHM TeCTMPOBAHMSI OTOOpakaeT BpeMsl, Ipolle/iiiee ¢ Hayajaa 3arycka
TeCcTa, ¥ BpeMsl, OCTaBIIeecst 40 OKOHUAHMS TeCTMPOBaHMS, B GOpMaTe «U4:MM:CC».

(] npowno 00:00:11, octanock 00:05:04 )

LIBeT MHAMKATOPA MOXET MEHSTHCS B IIPOLlecce aHaaM3a B 3aBMCUMOCTH OT CTaTyCa TeCTa
(cm. paspen 13.2):

— 3eJIEHBIN: TECTUPOBAHME ITPOXOSUT YCIIEIIHO;

— KpacHbIii: TpoM30IIa oIMoKa.

7.4. Beoa, undpopmaumu

[Tpu HACTpoOIiKe HEKOTOPHIX MTapaMeTPOB BO3HMKAET HEOOXOIMMOCTh BBO/IA KaKO-TMO0
uHpopMany (4nuciaa, CTpoku). I 3TUX I1iejeii MCIIONb3yeTcsl SKpaHHasi KiaBuaTypa
u xnasuma @.

OKpaHHas KjIaBMaTypa IIpeAcTaBjisieT co60ii BCIOMOraTeJlbHOE OKHO, KOTOpOe
oTo6GpaykaeTcs Mpy HaskaTUM Ha M0Jis, TpeJHa3HaueHHbIe 15 pefaKTUPOBaHMs.

4 KHomKa pacIioyio’keHa Ha fepeiHei maHeau Kopiryca rnmpubopa.

13



[ 192.168.222.11

il SOOE aE

SR SHO SO0 S
0 ] &= QR [ [T rpocen v |
( http:l]
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SEHOHOOEGEG

[l lcfvfvf~]~[. [ §

PucyHok 7.3. IkpaHHas knasuamypa: 8800 YUC/I08bIX U BYKBEHHbIX 3HAYEHUU

BBo 3HAUeHMIT OCYMIECTB/ISIETCS TIPY HaskaTMM HA KIABUIIM SKPAHHOM KIaBUATYPBHI.

IToaTBEepaAUTDH BBEIEHHDIE 3HAUCHMS

Haxkatp Ha knaBunry WESW.Eciu  BBeIeHO
HeBEepHOEe 3HaueHMe, TO II0Cje HakaTus Ha
KJIaBUIy MMraeT CTpOKa C YyKa3aHuem
JyvarasoHa JOIYyCTUMBIX 3HAYEeHUI OJ1s1 JaHHOMI
BeJIMUMHBI (CTPOKA PaCIIOIOKEHA MEXAY I10JIeM
BBOJA M KjIaBuMaTypoi). B 3TOoM ciayuae
HeoOXOAMMO BBeCTM BepHOe 3HaueHue Wus
YKa3aHHOTO Auara3oHa. BMecTo KiaBuiy mess
MOYXKHO MCITOJIb30BaTh KJIaBUIIY @ KJIaBUATYPbI
npuobopa.

OTMeHUTD BBOA, MH(POPMAaIM

HaskaTh Ha K/IaBUIIY Wés: OKHO SKpaHHOIA
KJIaBMATypbl 3aKpPOETCsl, BBEIEHHbIE TaHHbIE
TIpMMEHEeHbBI He OYIyT.

CTepeTb BBeJIEHHOE 3HaUeHMe

KinaBuiia s cTHpaeT IOCIAeSHNUI BBeIEHHbIN
cuMBoOJ. EC/iM HaXXaTh U yAaepXuBaTh KJIaBUIILY,
OyayT yIoasieHbl BCce BBeIEHHbIE CMMBOJIBI. Eciin
CMMBOJIBI ObUIM TIpeIBApPUTEIHLHO BbIJI€JIEHBI,
ONHOKpAaTHOEe HaXaTue Ha KIaBUIIYy TaKxKe
0becIieunT CTUpaHue BCeX CMMBOJIOB.

BBecTy 3arjiaBHyI0 OYKBY

HaskaTh Ha KJIaBUIIY ki repel TeM, KaK HaKaTb
Ha OYKBY.

[Toka3aTb OYKBBI

[TokasaTh UMPbI, 3HAKU TTPEeNMHAHUS,
CUMBOJIbI

Ha’kaTb Ha KJIaBUIITY ki,
HaskaTh Ha KIaBuiy &,

[TepeKTI0YNTb PaCKIaKy KIaBUaTypPbl

HaxaTh Ha KiaBuiry Wi/l my1g BBOJA CTaHYT
IOCTYITHBI PYCCKMEe/aHTMIICKIEe OYKBBI.

14



8. lmarHocTuKa cocTosiHua uHTepdeincos

[Ipy nopkmwueHMM K TeCTUPYeMOM CeTH, a TakKkKe IIpU IPOBEeNeHUU W3MepeHUn
IMATHOCTMUKA COCTOSTHMSI MHTepdeiicoB Mpubopa OCYIIeCTBSETCS C TOMOIIbIO TaHelu

MHIUKATOPOB (CM. puc. 7.1).

NuaukaTtop LIBeT CocTosiHMe Onmucanune

LINK coeiHeHMe C TeCTUPYEMbIM
o6opyIoBaHMEM YCTaHOBJIEHO;
- 3€eJIEHbIN TOPUT MOCTOSTHHO Ha MHOUKATOpe OoTOOpaskaeTcs

3HAUeHMe CKOPOCTM COeAVHEHMUS
B Mo6wuT/c (10, 100 mam 1000)

COeIMHEHMA HET; Ha MHIMKaTOope

KpaCHBI TOPUT IOCTOSTHHO
P P oTobpaxkaeTcst c10BO «LINK»
TX .. MHUraetT Wiu TOPUT ..
3€JIEHBIN UOET repegaya rmakeToB
ATX ITOCTOSTHHO
rnepegava [IaKEeTOB
— He TOPUT
He OCYIIeCTBJISIeTCS
RX MMUraeT WIU TOPUT

3eJIEHBIN

UAET IPUEM ITaKeTOB
TOCTOSIHHO

He TOPUT MIPUEM TTAKETOB He OCYIIEeCTBIISIETCS

3eJIEHbIN

MPOBOAUTCS  TECTUpPOBaHME  WIIU
BKIOUeH pexum «llneiidp»; Ha
TOPUT MTOCTOSTHHO MHIMKATOpe oTo6paykaeTcst
abbpeBMaTypa TEKYIIETO peskumMa
U3MepeHUn

PEXUM «[neiid» BBIK/IIOUEH,
TeCTUpOBaHNe He MMPOBOAMUTCS;
Ha MHIMKATOpPe OTOOpaskaeTcsl CJIOBO
«FREE»

He TOpUT

Tekymnit pesxuM u3MepeHuit o6o3HavaeTcst abopeBmaTypoit Ha uHaukatope TEST:

THR (throughput) AHanuM3 MPOITyCKHO CITIOCOOHOCTH.
LAT (latency) AHanmm3 3aaepsKKu.
FRL (frame loss) AHanus ypoBHS IOTepb KaJipoB.

BTB (back-to-back)

AHanu3 rpeneibHON HAarpy3Ku.

LB1 (loopback layer 1)

[lIneiid Ha husmueckom (IIepBOM) YPOBHeE.

LB2 (loopback layer 2)

[lIneiid Ha KaHaJIbHOM (BTOPOM) YPOBHE.

LB3 (loopback layer 3)

Illneitd Ha ceTeBOM (TpeTheM) YpPOBHE.

LB4 (loopback layer 4)

[lIneitd Ha TpaHCIIOPTHOM (UETBEPTOM) YPOBHE.
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9. Noaxknwouenne Kk NUT/DUT

9.1. Bbibop cxeMbl NOAKNIOUEHUSA

[ns  TpoBemeHMs aHanaM3a cjleayeT IOAKIIOUUTH Ipubop K
YCTPOJMCTBY/CE€TU B COOTBETCTBUM C OAHOM 13 CXeM, IPUBEIEHHBIX HUXKE.

TeCTUPYEMOMY

Ipumeuanue: TIpY TIOAKIIOYEHUM K TEeCTUPYEMOil CeTM OUarHOCTUKA COCTOSIHUS
mHTepdeicoB Mpubopa OCyIEeCTBIISIETCS C TOMOIIbIO ITaHe M MHAMKATOPOB (CM. pasaen 8).

B ciyyae TecTuMpoBaHMS ceTeii, coAepiKalMX YCTPOiCTBa, paboTamliye Ha KaHAJIbHOM
ypoBHe moxenu OSI°, mpu6op BepkyT-MMT NOOK/IIOUAIOT B COOTBETCTBUM CO CXEMOJA,
NpUBenEHHO Ha puc. 9.1. B aToM ciyuae reHepupyeMbiit mpubopom Tpaduk M0mKeH ObITh
TiepeHaInpaBjieH 00paTHO IIOCPeACTBOM opraHmsauuu mieida. IIpyu 3TOM BO BXOOSIINX
rmaketax MeHSIOTCI Mectamu MAC-agpeca OTIHpaBuTeNs UM mojaydatens, U Tpaduk
BO3BpalllaeTCsl Ha MICXOAHBIN MOPT.

MAC1 MAC2_
[MAC d = MAC 2[MAC s = MAC || [MAC d = MAC 2]MAC s = MAC 1|

BepkyT-MMT | mopr A(B) <= < = nopr A(B) [Ineiid
[MAC d = MAC []MAC s = MAC?)] IMAC d= MAC 1IMAC s = MAC 2] 2-To ypoBHs

MACd — MACs
PucyHok 9.1. BapuaHm nodknroderus 1

B wrIywyae TecTMpoBaHMS ceTeit, copepiKallMx YCTPOICTBa, paboTamwinye Ha CEeTEeBOM
ypoBHe mopennu OSI°, BepkyT-MMT moakaoyalOT B COOTBETCTBMM C aHAJOTMYHOI CXeMOIA,
MpUBEAEHHON Ha puc. 9.2. B oTinume OT mpeApIaylIero ciaydasi, BO BXOOSIINX MaKeTax
MeHsIoTcsT Mectamu U MAC- u IP-ampeca oTmnpaBuTens U IoaydyaTensi, U Tpaduk

BO3BpaIaeTcsl Ha MCXOMHBIN ITOPT.
IP 1,MAC |

[TIPs=1PI[IPd=IP2]
[MAC d = MAC RIMAC s = MAC 1]

nopr A(B)y «

(Ps=1P2IPd=IP1]
[MAC d = MAC [ [MAC s = MAC R]

bepkyT-MMT

NUT/DUT

router =

[Ps=1PI[IPd=1P2]
[MAC d = MAC 2[MAC s = MAC R]

> nopt A(B)

IPs=1P2[IPd=1P ]
[MAC d=MAC R[MACs = MAC 2

MAC R

PucyHok 9.2. BapuaHm nodknwoyeHus 2

* Hamipumep, ceTeBoit KoMMyTaTop (switch).
¢ Hampumep, MapHipyTusaTop (router).
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B ciryuae TecTMpOBaHMS ceTelt, COAEPIKAIMX YCTPOMCTBA, CIIOCOOHBIE MaPIIPYTU3MPOBATh
IP-Tpaduk, MOXHO MCIIOJIb30BaTh [MABa TopTa (puc.9.3). B 3ToM «jiIydyae MaKeThbl
TepeHanpaBIsiioTCsl Ha APYTroi mopT mpubopa Impu MOMOIIM MapIIpyTH3aTopa.

IP1,MAC1 [P2,MAC?2

[Ps=1P1IPd=1P2
[MAC d=MACRIMAC s=MAC 1]

nopr A —>

bepkyT-MMT

noprB <=——

[Ps=1PI[IPd=1P2

[MAC d = MAC 2MAC s = MAC R]

PucyHok 9.3. BapuaHm nooknroveHus 3

Taxke Bepkyr-MMT MoXeT OBbITh IIOOKJIIYEH K CETEBOMY KOHIIEHTPATOpPY, TaKoe
MOAK/II0YEeHMe MTOKa3aHo Ha puc. PMCYHOK 9.4.

IPs=IP I[IPd=1P2
[MAC d=MAC 2[MAC s =MAC 1]

nmoprA —>

BepkyT-MMT

noprB <«———
MPs=IPIIPd=1P2

[MAC d=MAC 2MAC s =MAC 1]

PucyHok 9.4. BapuaHm nodknrodeHus 4

Ha cxemax moakinrueHns BBeIeHbl dleaymine 0003HAYEeHMUSI:

MAC s MAC-azpec oTripaBuTesIst

MACd MAC-azapec nonmyJyaTesist

IPs [P-anpec oTripaBuTens

IPd [P-agpec nonyyaTerst

MACTr MAC-agpec mapuipytusatopa

MAC 1 MAC-anpec npubopa bepkyT-MMT

IP1 IP-agpec mpubopa bepkyT-MMT. Ha puc. 9.3 u puc. 9.4 IP 1 — IP-anpec
CeTU, B KOTOPOI HAXOAUTCS MOPT A rpubopa.

MAC 2 MAC-anpec yOaJj€HHOTO YCTPOJCTBA, BbIMOJHSIONETO (YHKIMIO
repeHanpaBjaeHus Tpadpuka (ueid)

IP 2 [P-ampec  y#anéHHOTO  YCTPOWCTBA,  BBIMOJHSIONIETO  (QYHKIMIO
nepeHarnpasienus Tpaduka (uneitd). Ha puc. 9.3 u puc.9.4 IP 2 —
IP-ampec ceTu, B KOTOPOJ HaXOaUTCs ITOPT B mpubopa.

switch CeTeBOJt KOMMYTaTOP

router MapuipyTusatop
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9.2. Bbi6bop TONONOrMM TECTUPOBAHUSA

HacTpoiika Tormosoruu Ajisi IpoBefeHMsT TECTOB BBITIOTHSIETCS Ha BKIagke «TOIMoaorus»
B peskume «KoHdurypatyst RFC 2544 ».

ﬁ ! Kondurypauyusa RFC 2544 05:54

3aronoBokK

ARX
NUT Kapes
nast (ouT) T
CcNnocoBHOCTh
. |—|_|0pT nepe,qauu—l |—|_|0pT npuéma—l SaAe KK

w
3
=

KagpoB

Harpyska

HACTPOWMKK

N

SLHE

PucyHok 9.5. Bknadka «Tononoausi»

9.2.1. Tononorus A = B (B = A)

B maHHOM cJTydae MCTOUHMKOM TeCTOBOTO Tpaduka sBisieTcs: mopT A(B), a monmyuaTenem —
nopT B(A) mopnyns B5-GBE.

o B
|

[TopT uctoununka [Topt momyyarens

Eciu cxema TeCTMpOBaHMS aHAJIOTMYHA CXeMe, TIpeJCTaBIeHHOM Ha puUcC. 9.2, T.e. IOPThI
MOAYJISI HAXOASATCS B PAa3HBIX MOJICETSX, TO CIeAyeT MepeilTy Ha BKIAAKY «3arojiOBOK»
” BpyuHyto 3amatb MAC-agpec nonyuyartessi. OH gokeH cooTBeTCTBOBAaTh MAC-azpecy
6MsKaiiero K MCTOYHMKY MapIiipyTusaTopa.

Eciiu MAC-agpec mapiipyTusaTtopa Heu3BeCTeH, ciaenyetT rpoBectu ARP-3amnpoc
(cMm. pasgen 9.3.3).
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9.2.2. Tononorus A = A (B = B)

B maHHOM ciTyyae MCTOYHMKOM U ITOJTydaTe/ieM TeCTOBOro Tpaduka siBisietTcst mopT A(B)
monysst B5-GBE. ITpu aTomM He06X0aMMO BbIOpPATh YCTPOCTBO, KOTOPOE OYIEeT BHITIOTHSTD
riepeHarnpaBjieHNe TeCTOBOrO TpaduKa Ha MCXOIHbBINM TTOPT: 3TO MOKET OBITh KaK APYTroit
MIOPT MOJIYJISI, TaK ¥ JIto60e BHEITHee YCTPOIICTBO, obafaiee GyHKIMe opraHmu3amnmm
nuieiida. ITo yMoI4aHMIO B KaUeCTBe TaKOI'o YCTPOJicTBa BhIOpaH mopt A(B) momyiis.

NUT
(DUT)

OB

Jlns1 nepenanpaBiaeHus TECTOBOIO Tpauka
ucnomussyercs nopt B monyns B5-GBE

Ecnu mepenamnpaBiieHne TeCTOBOrO TpaduKa OyIeT BBITIOTHSTh BHEIITHEE YCTPOICTBO,
cJleyeT HakaThb Ha KHOIIKY BbIOOpa ycTpoiicTBa. [Ipy 3TOM Ha 3KpaH OyAeT BbIBEIEHO
coobrieHne o0 HeobxoamumocTu 3aaaThb IP- 1 MAC-agpec yoaséHHOro yCTpOiicTBa
(cMm. pasgein. 9.3).

6 LWneiich - YAANEHHBIN, Ho MAC nonyuatens - MAC aToro npuﬁnp;
© IP uctounuka otnmuaertcs ot IP BLIGpaHHOTO NopTa A.
- J
—5 DUT —E
( ) A*— S (DUT)

Haxars juis Beibopa
yranéuHoro uvieiida
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9.3. HacTpoiika TecToBbIX NaKeToB

HacTtporika 3HaueHMi1 TapaMeTPOB 3arojI0BKa BBITIOJTHSIETCSI HAa BKIaAgKe «3arojioBOK»
B peskume «KoHdurypatyst RFC 2544 ».

“m KoHdurypaums RFC 2544 05:31

Tononorua

3aronoBoK

-

IP nctoyHuka | 192.168.222.198

e

' CcNnocoBHOCTh

IP nonyuatens | 192.168.222.199

b

Kaapoe
MAC vcTtouHuKa | 00:21:CE:50:00:01

peRencran

Harpyska

e

MAC ﬂOﬂyl-Ia.Te.ﬂﬂ 00:21:CE:50:00:02 HﬂCT[JOI;"IKH

- H

3agepKKa

w
3
=

o
)
X

-

“

e

©8

PucyHok 9.6. Bknadka «3a201080K»

9.3.1. YcraHoBkKa IP- u MAC-agpecos

HOng ycraHoBku IP- m MAC-agpecoB MCTOYHMKA M TOAy4yaTenas ClefyeT IepeinTu
Ha BKJIAJIKy «3aroJI0BOK», HaJkaTb Ha I10JIe BBOZAA ¥ BBECTY 3HAUE€HMe C IIOMOIIbI0 S5KPaHHOM
KJIaBMATYPBHI.

TP = BAY DAY RAFY I

IP MCTOUHMKA

- L 192.168.222.156"

Auanmu: 0.0.0.0 - 255.255.255.255
| | |-
IP ucTOUHMKA {192.168.222.156 1. i . - “

p= |

"

= |

Haskare nns BBona [P-anpeca
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ITpu 3aganmu MAC-agpecoB HEOOXOIMMO YUUTHIBATDh CJIEAYIOIIEE:

— B KauecTBe MAC-aapeca ucTouHnKa ykassiBaeTcst MAC-agpec nHTepdeiica
OTHpPaBUTES;

—  eCJIM UCTOYHMK U TIoTyYaTesIb COeAMHEHbI HAIIPSIMYI0, 6€3 ITPOMEeXKYTOUHbBIX
MapIlIpyTMU3aTOPOB, B KauecTBe MAC-agpeca nosmyuaress ykasbiBaetrcss MAC-
azpec uHTepdeiica moysyyaTess;

—  eC/IM MeXIy UCTOUHMKOM U IoJTyyaTesieM CyIIecTByeT XOTs Obl OUH
MapIIpyTusaTop, B KauectBe MAC-azipeca mosiydaTesisi HEOOX0IMMO yKa3aThb
MAC-agpec 6aMsKaifIIero K MCTOUHMKY MapIipyTu3aTopa.

9.3.2. ABTomMaTnuyeckas noacraHoska IP- u MAC-appecos

HNmeeTcst BO3MOXHOCTb aBTOMaTu4yecKom nogacrtaHoBku IP- u MAC-anpecos.

MAC nctouHuka | 00:21:59:0C:7:8 ]-

( )
_— - - MAC uctouHuka | 00:21:CE:14:8D:38 ]-
nopt A

MAC nonyuarens

nopt B

HaskaTs 118 apTOMaTH4YeCKOH
nojcranosku MAC-aipeca nopra B

B aTom ciryuae B KauectBe MAC-azipeca MCTOUHMKA/TIOy4YaTesst OyaeT MmoacTaBaeH
MAC-agpec BbiopaHHOTO0 nopTa (A min B). Anpeca mopToB 3afai0Tcs B pexkume «I1opThbl
Ethernet» (cM. paszein 19).

[TopcranoBka IP-azmpecoB mpoucxoauT aHajoruuHo. IP-aznpeca 3a1at0Tcs B pesxume
«CeTteBbie MHTepGeChI».

9.3.3. Onpenenenne MAC-aapeca nonyyarens

Hns onpenenenns MAC-anpeca rnosrydyaress 1o ussectHomy IP-anpecy cienyet nepeitu
Ha BKJIaAKYy «3arojioBOK» 1 BbIMOJIHUTH ARP-3armpoc.

MAC nonyuartens 00:21:CE:14:8D:38 -

nopr A

IP uctouyHmka
nopt B

ARP

Haskars Jurs nposesienus ARP-3anpoca
B pesynbTaTe ARP-3amnpoca BMecTo Tekyiiero MAC-aapeca roiaydaresisi 6yieT
nogcrasineH MAC-aapec, cooTBeTCTBYIOLINI [P-anpecy rosydaresns.
21



9.3.4. Boibop pasmepa kappa

Br160p pa3Mepa Kagpa Jj1s1 TPOBeIeHNs TECTMPOBAHMSI BBITIOTHSIETCS HA BKIAIKe
«Kagpsi» B pexkxume «Kondurypaiiust REC 2544».

ﬁw Kondurypauyusa RFC 2544 05:28

Tononorusa

3aronoBok

A:RX

64 1024

A:FRE% . . - = =
s N CcNnocoBHOCTh
. Bkn 128 1280
3agepKKa
B:TX P .
Bin 256 1518 e
B:RX

-
-
'
\

Harpyska

e

64 HACTPOWKK

Mo ymonyaHnio

Bkn 512

-
-
i
\
-
b

%
. g ;
‘:I’ A
m

P

L

r

\

PucyHok 9.7. Bknadka «Kadpel»

Pasmepsl mepegaBaeMbIX KapOB MOKHO 3a/1aTh ABYMS CITOCO6aMM:

—

BbiOpaTh cTaHIapTHBIE pa3Mepbl B COOTBETCTBUM ¢ MeToanKoit RFC 2544 (kiaBuiiia
«[To ymomuanuio»): 64, 128, 256, 512, 1024, 1280, 1518 6aiit. IIpu saTom umeeTtcst
BO3MOXXHOCTb JOMIOJTHUTEJIBHO 3a4aTh OAMH KaAp IMMPOMU3BOJbHOTO pa3Mepa.

2. BBecTu paszmepsl KapOB BPYUYHYIO.

Ecau mpu mnpoBemeHMM TeCTUpPOBAHMSI HEOOXOOMMO MCIIOJIb30BaTh HEe BCe pasMepbl
Ka/IpOB, HEHY)KHbIE 3HAYEHMSI MOSKHO OTK/TIOUMTb.

256 et

Haxarb Juist OTKJIIO4EHHS
pasmepa Kajpa
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10. RFC 2544. bbicTpbii cTapT

OmnucaHHas HIKe rocjieqoBaTeIbHOCTb OeicTBUn [I03BOJISIeT IIPOBEPUTh
paboTocroco6HOCTh TecToB MeToAuKM RFC 2544 1 mosyunTh HeOOXOMMble HaBbIKM JIJIs
TII0CJIeYIOLLErO BBINTOJTHEHMS aHA/IM3A peaslbHbIX CeTeil U YCTPOICTB.

1. Ycra"noButb Moxy/ib B5-GBE B mpu6op bepkyT-MMT (cMm. pasnen 6).

2. C momompio Kabenst Ethernet, Bxomsimero B KOMIUIEKT MOCTaBKM, COEIVHUTH
ropt A u nopT B moxmysnst B5-GBE.

[TOAK/IIOUNTD K IPUOOPY OJIOK IMTATAHMS.
4. BxmounTh Ipuobop.

[TepeiiT B peskum «GBE» m ybemuTbcs, uTo MHAMKATOP «Link» roput 3enéHbIM
(cm. paspen 8).

6. Ilepeittu B pexkum «Kondurypauus RFC 2544» Ha Bkiagky «Tomosorusi» 1 BbI6paTh
rmopt Tx — A, mopt Rx — B.

7. Ilepeittu B peskuMm musamepennii «<RFC 2544» u HaxkaThb Ha KHOIIKY «BbIOOp TeCTOB».
V6eauThCs, UYTO JIJIsl BHIMOJIHEHMST BBIOPAHbI BCE TECThI: ITPOITYCKHASI CITIOCOOHOCTb,
3a7iep>kKa, MOTepy KaJipoB, IipeebHast HarpysKa.

8. HaskaTp Ha KHOTMKY «CTapT».

[Tocie BBIMIOJIHEHME BCEX IEPEUYNCIEHHbIX AEeMCTBUI HAYHETCS MMPOLIeCC TeCTUPOBAHMS.
WNudopmaiiys o pesyibTaTax TeCTMPOBaHMS MIpefcTaBaeHa B pa3gene 14.

INIpumeuanue: airTOpUTM IIPOBEEHMSI TECTOB B C/Tydae aHaj/3a peajlbHbIX CeTeli U YCTPOICTB
onucaH B paszgene 11.
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11. RFC 2544. Anroputm npoBepeHus TecToB

[IpuBemEHHBIN HIDKE aJITOPUTM IIpPeACcTaBisieT c000¥ MocC/ieaoBaTeIbHOCTb IeCTBUIA,
KOTOpble HEOOXOAMMO BBITIOJIHUTD JJIS1 YCIIENTHOTO MPOBeIeHMsI TI000r0 TecTa 1o MeTOIMKe
RFC 2544.

HevicTBue CripaB. MaTepuabl
1. | YcranoButbh Moayib B5-GBE B mpu6op Bepkyr-MMT. | pasmen 6
[MogkmounTs npubop Bepkyr-MMT K Tectupyemoii | pasgen 5, pasgen 9.1
CeTu.
3. | BxmounTts nmpubop. —
B pexume «HacTpoiiku» BBIIIOJTHUTb HEOOXOAVIMBIE
4. | HacTpoiiku cetu’, TiepeiiTu B pexum «GBE» | pasmen 8
" yoemuThCs, UTO MHAMKATOP «Link» TOpUT 3€/1€HBIM.
[Tepeittu Kk pexkumy «KoHdbwurypaimss RFC 2544» Ha
5. | Bkimagky «Tormosorusi» ¥ BbIOpaTh TOmoOJOTMIO | pasmen 9.2.1, pasmen 9.2.2
TECTUPOBAHMUSI.

Eciu BbIOpaHa TOIOJIOTHS, TIpM KOTOPOI cJiemyeT
BBITIOJIHUTh HACTPOMKY 3arojioBKa, II€peiTu Ha

6. asgen 9.3.1
BKJIAAKy «3arosoBok» u 3amatb MAC- u IP-agpeca pasa
MCTOYHMKA U TTOJTyYaTesIs.

IlepeiiTu Ha BKIAAK «Kampel» ¥ BbIOpaTH

7. p Ky AP p pasnen 9.3.4

HeobOXxoaMble pa3Mepbl KaJIpoB.
[TepeiiTy Ha BKJI4 MIPOBOAMMOrO TeCTa ¥ HACTPOUTh
8. p AIKY IPOBOA p paszen 12

ero rmapamMeTphl.
[TepeitTu Ha BRIAIAKY «[lOMOMHUTE/IbHBIE HACTPOMKU»
9. |mu BBITIO/THUTD HACTPOVKY IOTIOJTHUTENbHBIX | pasgen 12.5
rapaMeTpoB TeCTUPOBAHMSI.
10. | g Havasma TeCTUPOBAHUSA CleAyeT IePeTU B peXuM | —
musmepennii «RFC 2544» u HaskaTh Ha KHOIIKY «CTapT».
KHonka «BpIiOOp TecToB» IIO3BOJISIET 3a4aTh IJIS
BBITIOJIHEHMSI ~ BCe  TeCTbl MM  OCYILIECTBUTH
BbIOOPOYHOE TeCTUpPOBaHMe. [To ymomuaHuio
BBITIOJIHSIIOTCSI BCE€ TECThI: MPOITYCKHASI CITIOCOOHOCTD,
3aJlepkKa, IoTepu KagpoB, IpeJieibHas Harpyska.

" Tlogpo6Hoe omucaHue TMpeacTaBieHo B 6Gpomriope «BbepkyT-MMT. VHUBepCaJabHBI aHAIM3aTOP
TeJIEKOMMYHUKAIIMOHHBIX ceTell. PyKOBOJICTBO IO KCILTyaTalumn».
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12. RFC 2544. HacTpoiika napamMeTpoB TeCTOB

i onTMMM3alMM CKOPOCTM M TIOBBIMIeHUS 3(PhEeKTMBHOCTM TIpOBeAeHMs aHaau3a
B IIpuboOpe TpeayCcMOTpeHa BO3MOXHOCTb W3MEHEeHMSI CTaHAAPTHBIX (Ompeae/éHHbIX
meTtonukoii RFC 2544) 3HaueHMIT TapaMeTpPOB TECTOB.

B cootrBeTcTBMM c pekomeHpmarueit RFC 2544 pesynbTaThl TECTOB IPEeACTABISIOTCS
B TabJIMUHOI U rpadumueckoii hpopmax.

3agaTh 3HaYE€HMSI MapaMeTpPOB TEeCTUPOBAHMS IS MPOBEAEHMS aHAIM3a MOXHO IBYMS

crrocobamm:

1. BwiOpaTh cTaHmApTHBIE HACTPOVIKM B COOTBETCTBUM ¢ MeToauKoi RFC 2544.

2. TIpoBecTu HaCTPOIKY BPYUHYIO B COOTBETCTBUM C YKa3aHMSIMMU pasmenoB 12.1-12.5.

12.1. NapameTpbl Tecta «[lponyckHaa cnoCO6HOCTb»

W ! KoHchurypauua RFC 2544 05:44

HH

B:TX

|

B:RX

|

B:FREE

Paspewienue, % D.Dl‘H

Harpy3ska (L1) 100 l[% ]

Mpo6a, c

Mopor, % 1‘

PucyHok 12.1. Bknadka «[lponyckHas cnocobHoCmb»

Harpyska (L1)

3uauenne pusndeckoii (L1) ckopocTu B mpoLeHTax, Kout/c uau Mour/c.
IMp 3amanum  GuU3MUECKOit  CKOPOCTM  YUUTBIBAETCS  pasmMep
Ethernet-kampa (Bkimtouasti CRC), mpeamMOyabl M  MEXKAJIPOBOTO
MHTepBaJa.

IIpoba, c

[lepyos, BpeMeHM, B TedeHMe KOTOPOTO BBIMIONHSIETCS Tpoba mjist
KaXXJIOTO 3aIaHHOTO B HACTPOJKax pazMepa Kajpa.

Paspemienne, %

PaspemieHne, ¢ KOTOpbIM OyJeT MPOU3BOAUTHCS TMOMUCK IPOITYCKHO¥
crioco6HOCTM. HaumeHblllee 3HaueHMEe paspemieHus] COOTBETCTBYET
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HauboJIblIIelt TOYHOCTY M3MepeHMs ITPOITyCKHO CITIOCOOHOCTM KaHata 1
HaubOoJbIIeEMy BpeMeH! TeCTa.

[Topor, % [Topor

OOIIYCTUMBIX IIOTE€Pb; 3HaAUYe€HUE SaﬂaéTCH C TOYHOCTbBIO

OO0 TpeTbero 3Haka I10Cjie 3ansToi. TecT cuuraercs l'IpOI‘/’IJIEHHbIM, ecin
KO/IMYECTBO IIPMHATBHIX IIaKETOB OKA3bIBAETCSI MEHbIIIE KOJMYeCTBa
rnmepeaaHHbIX Ha BEJIMUMHY JOIMYCTMMOTIO ITIOpOra 1ioTepb.

12.2. NapameTpbl TecTa «3aaepxKa»

ﬁ I Kondurypauyusa RFC 2544 05:43

B:TX

|

ARX
KonnuyecTtBo npo6 3
CNOCODHOCTb
. I'Ipoﬁa, C 120 3agepxka
L J

MoTepu

2D

B:RX |

B:FREE R MponvcKkHas
PYyHHy cnocobHOCThL

Harpy3ku (L1)

Harpyska

HACTPOWKK

©0

——

PucyHok 12.2. Bknadka «3adepika»

KonmuecTBo 11po6

KojmyecTBO IIOBTOpPEHMIT TecTa [Jis KakAOro 3aJaHHOTO
pasmepa Kajpa.

ITpoba, ¢

Hepmo,u, BpeMeHH, B TeueHMe KOTOPOT'O BbIITOJIHAETCA np06a JJI
Ka’kKa,0Tro 3aaHHOI'O B HaCTPOﬁKaX pa3Mepa Kagpa.

[TIpu BbIOOpE «IIpomycKHasi CIIOCOOHOCTb» aHaAM3 3alepskKu OyAeT MPOXOAUTh MpPu
3HAUEeHMSIX Harpy3Ku, MOJyUYeHHbIX B pe3yJbTaTe TecTa «[IpormyckHast CltocOOHOCTb». B aTOM
cyIydae Tiepefi aHaJIM30M 3aiepsKKU cJie[iyeT ITpoBecTy TecT «[IpormyckHast ClToCOOHOCTb».

[Ipu BbIGOpE «BpyuyHylo» MpU TpOBeIeHMM TecTa OyayT MCIIONb30BaHbl 3HAUEHUS,

3aJaHHbIE IT0JIb30BaTe/IeM.
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| py3un (L1}

|
| Harpyzxu (L1) 1 “s | 100 % E 10246 100__% a

i e [ aoofu|EY e [ aoofw g

256 6 | 100 % ﬁ 1516 6 100"% E

m szs [ 12009 ﬁ seons 1009 ﬁ
‘Hamem: 18 PYYHOTO @ W‘

BBOJIa HATPY30K

12.3. NMapameTpbl Tecta «[lotepu Kappos»

ﬁ E Kondurypauyusa RFC 2544 05:42

Tononorua

A:TX

3aronosBokK

ARX
Konun4yecTBO WLAroB Kagpsi
- MMponycaaan
f CNOCOBOHOCTb
Mpoba, c
L 3apepxKka

MoTtepu

Makc. Harpy3ka (L1)

Harpyska

MuH. Harpyzka (L1)

L HACTPOWMKK

m
1THE
m || x || X

PucyHok 12.3. Bknaoka «[Tomepu kadpos»

KonmyecTBo 1maros KoynuecTBOo 11aroB M3MeHeHMsI Harpy3Ku.

Ipoba, ¢ [lepuon BpemMeHM, B TeUeHMe KOTOPOTO BBITIOTHSIETCS TTpoba [Ijist
Ka’k[IOr0 3aJaHHOTO B HACTPOIKax pasMepa Kajapa.

Makc. Harpy3ka (L1) [Tonsa mo3BONMSAIOT 3a4aTh AMana3oH 3HAUYEHMII Harpys3ku, Ha

MwuH. Harpy3ka (L1) KOTOpOJi OymeT IMPOBOAUTHCS aHaAM3 YPOBHS IOTepb KaJpoB.

3Hauenust pusnveckoit (L1) cKkopocTu 3amalTCs B IPOIEHTaX,
KOout/c wim Mout/c. Ilpu 3agaHuyu GU3NMUYECKON CKOPOCTU
yuuTbiBaeTcsi pasmep Ethernet-kampa  (Bkiaiouass  CRC),
TpeamMOyJIbl M MEKKaIpOBOTO MHTEPBaJIa.
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12.4. NMapametpsbl Tecta «[peaenbHag Harpyska»

ﬁ i Koucpurypauuna RFC 2544 05:41

ATX PR
ArONMOBOK
I
KonunuyectBo npo6 l 50 \ a8

L. — |

CMNOCODHOCTE

Mpo6a, c l 60 \ a,qepm

A

| H

B:TX

|

KagpoB

Harpyz3ku (L1 ——
B:RX | Py ( ) | MpegensbHas

i . =
B:FREE e OnycCk
A CMoCcoBHOCTL

EG

PucyHok 12.4. Bknaoka «[lpedensHas Hazpy3kas»

KonmuecTBo 11po6 KosnuectBO TMOBTOpeHMIT TecTa [JisI  KaXIOTO
3aJJaHHOT0 B HACTPOJKax pasmepa Kaapa.
ITpoba, ¢ [lepuon, BpeMeHU, B TeUeHME KOTOPOI'O BbITIOJIHSIETCS

rpoba AJ1s1 KaKIOoro 3aJaHHOTO B HACTPOMKax pasmMepa
Kagpa (2-3600 c).

I[Tpu BeIGOpE «ITpomycKHas CITOCOOHOCTb» aHAIN3 TTPeIe/IbHOM HAarpy3Ku OyIeT MPOXOaUTh
MpY 3HAUEHUSX HArpy3ku, MOJTYYEHHBIX B pe3ysbTaTe TecTa «[IpomycKHasi CIIOCOOHOCTb».
BaoTtom @1yuyae mepen aHaaM30M Harpysku cjiaenyeT IpoBecTu TecT «IIpomyckHas
CITOCOOHOCTB», 3a/]aB 3HaUeHMe TTpPoObl He MeHee 2 C.

[Ipu BbIOOpe «BpyuHylo» IIpM IIpOBeAeHUM TecTa OYyOyT MCIOAb30BaHbl 3HAuUeHMS,
3aJlaHHbIe ToJb30BaTeneM. 3HaueHus1 pusmueckoit (L1) cCKOpoCTH 3a7al0TCs B MPOIEHTaX,
KOout/c uau Mowut/c. Ilpu 3amaHum (PU3NIECKO CKOPOCTM YUUTHIBAETCS pasMep
Ethernet-kanapa (Bkatouast CRC), mpeaMOyJibl M MEKKaIpOBOTO MHTEPBaIa.
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12.5. lononHuTenbHble HAaCTPOMKHU

ﬁ ! Kondchurypauyusa RFC 2544 12:49

3aronoBoOK
anpb-
A:FREE
Bpemsa me CNOCOOHOCTh
P nay 7000
npo6amu, Mmc
. - 3agepwKa
B:TX o
—_— Kagpos
B:RX Bpemsa o6yyeHus, Mc 2000 m
Harpys3ka
\ v
B:FREE]

Sl

PucyHok 12.5. Bknadka «[lononHumesnsHsle HacmpouUKu»

Bpems meskay rpobamu, Mc BpeMsi meXxay OKOHUYaHMEM OIHOI IMpoObl M OTIIPaBKOI
obyuarliero Kaapa.

Bpemst 06yueHms1, MC Bpemsi, yepe3 KOTOpOe HAUYHETCSI TECTUPOBAHME I10CJIe
OTIIpaBKM 0OyUalomiero Kaapa.

Ipumeuanue: obyJaromNit Kaap — Kajip, 3aroJIOBOK KOTOPOTO COAEPKUT oamMHaKoBbie MAC-
azpeca OTHpaBuTenss u nomyvyatens. Korma KOMMyTaToOp ITOydaeT TaKOil KaJp, OH
OTOUIbTPOBBIBAET €ro, T.K. BBIXOAHONM MHTepdelic coBmamaeT CO BXOAHBIM. [Ipu 3TOM
KOMMYTaTOp cuuTbiBaeT MAC-aapec oTripaBuTesl U 3arioMuHaeT MHTepdeiic, C KOTOPOTO OH
ObL MOTyYeH.
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CornacHo mertoauke RFC 2544, 3HaueHue mHTepBana cocrasiser 7000 mc (2000 mc
OTBOOMUTCSI Ha TIOJlyueHMe OCTaTOYHbIX KampoB, 5000 Mc — Ha pecTabuIM3aINIO
TeCTMPYEeMOTro YCTPOICTBA), a 3HaueHue ooyueHuss — 2000 mc.

[Tonb30BaTen b MOXKET 3a1aBaTh IIPOM3BOJIbHbIE 3HAUEHMSI MHTEepBaJia B Ipedenax ot 100
1o 10000 mc, BeuuuHa 00y4eHusT He To/DKHA O0bITh MeHbIIe 100 mc u mpeBsimaTh 10 000 Mmc.
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13. RFC 2544. MNMpoBepeHue aHanusa

[Tocsie BBITIOJIHEHMSI BCEX HACTPOEK B COOTBETCTBUM C aJITOPUTMOM, MPUBEAEHHBIM
B paspene 11, cienyer mepeiiTu B peskum usmepenuii «RFC 2544». ITo ymomuaHuioo 6yayT
npoBefieHbl Bce TecTbl MeToaMKM RFC 2544: mporyckHasi ClIOCOOHOCTbD, 3aJiepskKa, IoTepu
KaJIpOB, MpeJiesibHasl HarpysKa. [jist BBIOOpOUHOTO TeCTUPOBAHMUS ClefyeT HaxkaThb Ha KHOTIKY
«BbIOOp TECTOB» U CHSITD BbIZIeJIEHME C TECTOB, KOTOPbIE BBITIOTHSTH HE HY)KHO.

RFC 2544 05:50

o N
MponyckHan
CHOGOBHOCTL

3apepxKa

KaapoB

Harpy3ska

m [NoTepu kagpos
[peg. Harpyska
viB MpwuusaTo: 0.000 MB

O e

PucyHok 13.1. Pexxum usmeperuli «RFC 2544»: ebibop mecmos

13.1. CrapT TectoB

TecTupoBaHMe HAUMHAETCS ITOC/Ie HaKaTus Ha KHOMKY «CtapT». [Ipy 3TOM B BepxHeil
YaCTM 9KpaHa MOSIBJISIeTCS MHAMKATOP BpeMeHM TeCTMPOBaHMSI, KOTOPbIii OTOGpakaeT BpeMms,
Tpoleziee ¢ Havaja 3aIrycka TecTa, ¥ BpeMsl, OCTaBIIeecs 10 OKOHYAHMUS TeCTUPOBAHMS,

B (hopmarte «uyu:MM:cC» (CM. pasmen 7.3).

] npowno 00:20:25, ocTanock 02:20:36 )

JMarHOCTUKA COCTOSTHMUSI MHTepGeiicoB mpubopa OCYIIEeCTBISIETCS C TIOMOIIBI0 TTaHEe

MHIOMKATOPOB (pasgen 8).
OKo/I0 Ha3BaHMSI TECTa, BBIMOJHSIEMOIO B JAHHBIA MOMEHT, OTOOpaskaeTcsl 3eIEHbIN

MUTAIOIMIN KPYKOK.
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e e 54 oss
[: npowno 00:01:25, octanock 00:24:23
O sl 2
3apepwka O
64 0 0 %) )
128 ')
256 )
512 %)

MepepaHo: 7792.618 MB MpwuusaTo: 0.000 MB

| etopreome eT—

PucyHok 13.2. BoinonHsemcs mecm «[IponyckHas cnocobHocme»

© a0 RS

ViHdopmalusi 0 KoauuecTBe MepegaHHbIX U IMIPUHSTHIX 0aiiTOB OTOOpaXkaeTcsl B HUKHEN
yacTyu 3KpaHa.

13.2. OnpepeneHue cratyca Tecra

CocTosiHME BCexX TeCTOB, KpOMe TeCTa IMOTeEPU KaapOB, BLIBOAUTCSA B KOJIOHKE CocrosiHMe.
CocrossHMe TecTa IIoTepM KadpoOB OIIpeaesasdeTCsa II0Jb30BaTe/eM CaMOCTOATEJIbHO,
T.K. He MOXeT ObIThb VHTEPIPETUPOBAHO OJHO3HAYHO.

s TEKYIIETo pa3dMepad KaJpa BbIIIOJIHEHME TECTa 3aBEPIIECHO

s TEKYIIETO pa3dMepa KaZpa BbIIIOJTHACTCA ITPpOIEeCC TECTMPOBAHMSA.

B B pesynbTaTe mOTEPU COEAVMHEHUS WM OCYLIECTBJIEHMS HEKOPPEKTHBIX
HACTPOEK BBITIOJIHEHME TeCTa OKOHUYMIOCh HEYIAuHO.
ﬁ B mipoiiecce TecTMpoBaHMs OblIa HaskaTa KHOMKA «CTOTI».
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13.3. NMepeknoueHue rpadpuk = Tadaua

Pe3ynbTaThl TeCTMpPOBaHMUSI OTOOpaxkaloTcsl B TabGnMMuHOV M rpaduueckoit dopme.
[TepexmoueHne mMexay (Gopmamy OTOOpaKeHMSI OCYIIECTBJSIETCS C TTOMOIIbIO HaXkaTust
Ha 00JIaCTh 9KpaHa, CoOAePsKaIIyI0 TabauUIy M rpaduk.

N ez o . e -
- ( npowno 00-(0:58, ocTanocs 17-28:29 - [ npowne 00:01:2, ocTanocs 17-26:25
- 10007 -
- 64 100.00 1488095 - 3 500 =1 - §
I g
- 128 100.00 844594 - ‘E B |
256 100.00 452898 E 600 O
(em] 512 100.00 234962 (v] SR (o] : § 1 g 1 § E | g |
- 1024 100.00 119731 - g 4007 ‘BB B B E
- 1280 100.00 0 - £ }Z }Z g }Z }Z §
£ 200 BN E-
-’ > ; | g : 5 g B
% BEo LA EEEE
64 128 256 512 1024 1280
° ° Paamep kagpa, B
Mepegaxo: 123.533 MB MpuHaTo: 123.158 MB Mepegavo: 1930.006 MB MpuHnATo: 1929.833 MB

‘ Haxats JUIA repexona
K rpaduueckoii popme
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14. RFC 2544. Pe3ynbTathl aHanu3a

14.1. NponyckHasa cnocobHOCTb. Pe3ynbTaTbl aHanM3a

— T
: RFC 2544 13:04
ﬁ

( npowno 00:00:59, octanock 17:28:29 )

I i

A:RX

100.00 1488095 o
128 100.00 844594 Q
256 100.00 452898 Q

Harpyska

512 100.00 234962 Q
1024 100.00 119731 Q
1280 100.00 0 @

Mepepano: 123.533 MB MpuHaTo: 123.158 MB

| etopreore e—

PucyHok 14.1. Pe3ynsmamsl mecma: mabauya

Qeaf lllll

Kanp 3aganHbiii B pesxkume «Kououryparmss RFC 2544» pasmep Kampa
(B GaitTax).

Harpyska, % 3aganHoe B peskume «Kondurypaius RFC 2544» 3HaueHune Harpysku L1
(B %).

Kanp/c [losyyeHHOe B pe3yjbTaTe aHaJIM3a 3HAueHMe  IIPOITYCKHOI

crioco6HoCcTH. TIpy HakaTuM Ha KHOMKY «Kaap/c» MPOMCXOIUT BbIOOP
enyHuL u3Mepennst — Mowut/c L2, Méut/c L3, MouTt/c L4 uau Kamp/c.
Bbibop enuHMUI, M3MepeHUs CIYKUT [Jjs T[epecuéra I10Je3HOi
COCTaBJISIIONIEN Harpy3Ku B COOTBETCTBUM C OTIPeeIEHHBIM YPOBHEM
— KaHa/IbHBIV ypoBeHb (MOUT/C L2): yuuTbhIBaeTCS TOJBKO pasmep
Ethernet-kangpa (Bkimouast CRC);
— cereBoii ypoBeHb (M6ut/c L3): yuMThIBaeTcsa pasmep
Ethernet-kanpa 6e3 CRC, Ethernet-3aroyioBka;
— TpaHCIIOPTHBI ypoBeHb (M6uT/c L4): yuuThIBaeTcs pasmep
Ethernet-kanpa 6e3 CRC, Ethernet- u IP-3arosoBka.
CocrosiHHME CwMm. pasgen 13.2.

[y mepexopa K rpaduueckoMy IpeicTaB/lIeHMIO Pe3yabTaTOB TeCTUPOBAHMS HEOOX0IMMO
HayKaThb Ha 00J1aCTh TaOGINIIBI.
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RFC 2544 13:04

npowno 00:01:29, ocTanock 17:25:25

MponycKkHasa cnocoBHOCTL, MBUT/C

A:RX

1000

800

600 » B B B B
B § | DN PN BN BN Harpyska
400—-—".:§:§:§:§:
A 5 | | -g-‘ - -;-‘ o -g_ 1
wol 2 & & & &
I % 8§ &8 g8 B
M) ol AL sl 3188l
64 128 256 512 1024 1280
Pa3amep Kagpa, 5
Mepepgaxo: 1930.006 MB MpuHaTo: 1929.833 MB

ITJdl

,_

e—

PucyHok 14.2. Pe3ynemamesl mecma: epaguk

HpI/I Ha’KaTM Ha KHOIIKM MaKC. M aBTO IIPOMUCXOOUT IIEpEeKJII0YeHMe MEeXOYy IABYMsI
BapuaHTaMM Fpad)I/IquKOI‘O npencraBJIeHUAd pe3yJabTaTOB TeCTUPOBAHMSAI !

aBTO

MakcuManbHOe 3HaueHue 10 OCu Y COOTBETCTBYeT MaKCUMAaJIbHOM
cKopocTu coenuHeHus. IlycTbie cTONOLBI OTOOpaskaloT MaKCUMMaJlbHOE
TeopeTnyeckoe 3HauUeHMe MPOITyCKHO CITIOCOOHOCTM.

Makc.

MakcuMalbHOe 3HAuYeHue MO0 OocuM Y COOTBETCTBYET MaKCUMaJIbHOMY
M3MEePEeHHOMY 3HaUeHUIO ITPOITYCKHOI CITOCOOHOCTH.

ITo ocu X B
B OaiiTax.

0601x CJIydasXx OTJ/IOK€HbI 3HAaU€HMA, COOTBETCTBYIOIIME pa3Mepy Kalapa

Ha 3amosHeHHBIX CTOJIOIIAX AMarpamMMbl OTOOpaskaeTcsl IOJyYeHHOe B pes3ysbTaTe
TeCTMPOBAHMSI 3HAUEeHMe IIPOITYCKHO CIIOCOOHOCTM B KaAp/C U B IIPOIIEHTaX OTHOCUTETbHO
3aJaHHOM Harpy3Ku.
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14.2. 3apepxxka pacnpocrTpaHeHus. PesynbTatbl aHanusa

RFC 2544 05:36

| ocb 00:01:41
64

100.00 0.001 (V)
128 100.00 0.001 o
256 100.00 0.002 ')
512 %)

Mepepgaxo: 1055.867 MB MpunuaTto: 1055.346 MB

| etopreome c—

PucyHok 14.3. Pe3ynsmamsl mecma: mabauya

oad@0EEIE: 20

Kagp 3aganubiii B peskume «Kondwurypaums RFC 2544» pasmep Kampa
(B GaiiTax).
Harpyska, % 3HaueHMe TMPOIMYCKHOM CIOCOOHOCTM, 3aJaHHOe I0/b30BaTe/leM

B pexkxume «KoHburypanust RFC 2544» mnu mosiydeHHOe B pe3yJibTaTe
TecTa «[IpoImycKkHasi ClTOCOOHOCTb».

Bpewms, mc ITonyuyeHHOe B pe3ynbTaTe aHa/IM3a 3HAUCHMe 3aJePsKKIA.

CocTosiHME Cm. pasgen 13.2.

[ mepexoza K rpadguueckoMy IpeicTaBAeHUIO Pe3yIbTaTOB TECTUPOBAHMS HEOOX0IMMO
Ha’kaTb Ha 006/1aCTh TaOIUIIbI.
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Pa3smep kagpa, b
Mepepgaxo: 1095.302 MB MpuHaTo: 1095.302 MB

oo CT—

PucyHok 14.4. Pesynemamsl mecma: 2pagux

QedEif

Ha mmarpamme [jisg Kakmoro pasmepa Kajapa oTo6paskaeTcs CToj6ell, BbICOTa KOTOPOIo
COOTBETCTBYET M3MEPEHHOMY 3HAUEHMIO 3aIePsKKIA.
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14.3. YpoBeHb notepb KaapoB. Pe3ynbTathl aHanusa

AT
h RFC 2544 05:28
e e

CNOCOOHOCTb

—
—
64 100 0 EE———
128 100 0
- 256 100 0
B:TX 512 100 0

Mepepaxo: 646.586 MB MpuHaTo: 646.586 MB

s

PucyHok 14.5. Pesynsmamsl mecma: mabauya

1. IHE

Kagp 3aganubiii B pexume <«Koudurypamus RFC 2544» pasmep Kaapa
(B GaitTax).

Harpyska, % 3HaueHMe TIPOITYCKHO} CIIOCOOHOCTM, 3aJaHHOe TII0Jb30BaTeaeM
B peskume «Kondurypauys RFC 2544 ».

[ToTepn, % [losiyyeHHOe B pe3yibTaTe aHaaKu3a 3HAYe€HME YPOBHS IMoTepb. [lpu

Ha)KaTuM Ha KHOTIKY «[ToTepu, %» MpOUCXOAUT BRIOOP eIVHUIL M3MePEHMST
— Mb6wutr/c L2, M6ut/c L3, M6ur/c L4 wim Kamgp/c. Beibop emmumIl
M3MepeHM s CITYKUT IJISI TiepecyéeTa Moie3HOV COCTaBIISIONIel Harpy3Ku B
COOTBETCTBUMU C ONpeie/IEHHbIM YPOBHEM:
— KaHa/IbHBIN ypoBeHb (MO6UT/c L2): yuMTbiBaeTCsI TOJbKO pa3Mmep
Ethernet-kangpa (Bkmouast CRC);
— ceTreBoii ypoBeHb (M6ut/c L3): yuntbhiBaeTcs pasmep Ethernet-
Kagpa 6e3 CRC, Ethernet-3aronoBka;
— TpaHCIIOPTHBI ypoBeHb (Mobut/c L4): yuyuThIBaeTcsi pasmep
Ethernet-kanpa 6e3 CRC, Ethernet- u IP-3arosoBka.

[ mepexopa K rpadgmueckoMy IpeiCTaBAeHUIO Pe3YIbTaTOB TeCTUPOBAHMS HEOOXOIVIMO
Ha’kaTb Ha 00/1aCTh TaOIUIIbI.
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RFC 2544 05:19

CNOCOBHOCTb

ATX
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B:RX

100
Harpyska, %

MepepaHo: 646.586 MB MpuHATo: 646.586 MB

Lo

PucyHok 14.6. Pe3ynemamesl mecma: epa@uk

@G@E0 [
<
®

Ha rpaduke rmokasaHa 3aBMCMMOCTb YPOBHSI ITIOTE€Pb KaJPOB OT HArpy3Ku. 10 yMOI4aHMIO
Ha 9KpaH BbIBeIeHbI KPUBbIE [IJIsT BCEX 3aJaHHbIX B HACTPOIKaxX pa3mMepoB Kazpa. C IIOMOIIbI0
HaKaTKS Ha 3JIEMEHThI JIeTeH Ibl, PacIIO/IOKEeHHOJ cripaBa OT rpaduKa, MOKHO CKpPbITh MUJIU
0TO6GPa3nUTh KPUBbIE, COOTBETCTBYIOIINE YCTAHOBJIEHHBIM pa3MepaM KaJIpoB.
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14.4. NpepenbHag Harpyska. PesynbTaTbl aHanusa

- w7
: RFC 2544 05:13
ﬁ PR

- | , ocTanock 00:04:10
i o T
A:RX
64 100.000 6.00 o
128 100.000 6.00 Q
256 100.000 6.00 Q Npegenshan o
512 100.000 0.00 ) e

Mepepgaxo: 241.983 MB MpuHaTo: 241.612 MB

| esopreore e—

PucyHok 14.7. Pe3ynsmamsl mecma: mabauya

@ &®@0 EEEE

Kanp 3aganHblii B peskume «KoHbwurypaumuss RFC 2544» pasmep Kampa
(B 6aitTax).
Harpyska, % 3HaueHMe TIPOITYCKHOM CIIOCOOHOCTHM, 3aJjaHHOE II0Jb30BaTe/ieM

B pexkume «KoHbwurypauuss RFC 2544» wuamu  mosyueHHOe
B pe3yJbTaTe TecTa «IIpoIrycKHas ClTOCOOHOCTb>.

Bpems, ¢ Bpemsi, B TeueHre KOTOPOTO YCTPOJMCTBO CIIPABSETCS C 3aAaHHON
Harpyskoi. Eciu Bpems, B TeuyeHMe KOTOPOTO TeCTUpPyeMoe
YCTPOMCTBO BbIAEPKMBAeT 3aJaHHYK HArpysKy, OIpeaeanThb
He yJIaJioch, B cTOJOIE «COCTOSITHME» BBIBOJMUTCS @, a B CTOJ0OIIe
«Bpems, ¢c» — mpouepkn. Ilpy HaxkaTuM Ha KHOMKY «Bpems, c»
oTobpaskaeTrcst crosiben; KomauuecTBO, B KOTOPOM IIpeACTaBIEHO
KOJIMYECTBO KaJpOB, MepeJaHHbIX 3a BpeMs TeCTUPOBaHMSI.
CocrostHUME CmMm. paspen 13.2.

[y mepexopa K rpaduueckoMy IpeicTaB/IeHMIO Pe3yabTaTOB TeCTUPOBAHMS HEOOX0IMMO
HayKaThb Ha 00J1aCTh TaOINIIBI.
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(B Apowno 00:03:20, ocTanock 00:07:41 )

61— — —

A:RX

Bpems, ¢
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Pa3smep kagpa, b
Mepepgaxo: 116.147 MB MpuusaTo: 115.949 MB

oo CT—

PucyHok 14.8. Peynemamesl mecma: epa@uk

© &®0 BEFEE

Ha gmarpamme [ KakKIoro 3ajaHHOrO pasMepa Kaapa oTobpaskaeTcs CToJbell, BbICOTa
KOTOPOTO COOTBETCTBYET BpeMeHM, B TeueHMe KOTOPOro YCTPOICTBO CIIPaBIISIOCH

C IIpeneibHOM Harpy3Koii.
Ha cronbuax mmarpaMmbl OTOOpaskaeTcsl KOJIMYeCTBO IMAaKeTOB, MepelaHHbIX 3a BpeMs

TeCTUPOBAHMSI.
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15. Opranusaums wneida

Inst TectupoBanus ceteit mo Mmetonuke RFC 2544, usmepenust BER u pelieHust npyrux
3a7au MCMOJIb3yeTcsl pexkxuM uamepenuit «lllnerid», KOTOPbI MMO3BOJSET IepeHaIPaBIsTh
00paTHO NMPUXOASIINI HA TTPUO0p TpadMK HA YETHIPEX YPOBHIX Moaenu OSI.

e Lunetich 05:37

ATX

OTKMHOYEH

B:TX

il

ClHH

PucyHok 15.1. Pexxum usmeperuti «LLnelig»

15.1. O6wme cBepeHun

Ha ¢usuueckom yposHe (LB1) Bech Bxomsmiuit Tpaduk nmepeHarpan/seTcss 06paTHO 6e3
U3MEHEeHUIA.

Ha kaHasbHOM ypoBHe (LB2) Bce Bxonsiue KaApbl IepeHAIpaBisiOTCs 00paTHO, NPy
3TOM MOTYT MeHATbCSI MecTamMu MAC-azpeca OTIIpaBUTeNIS U TOJIy4YaTesIs.

Ha cereBom ypoBHe (LB3) Bce BxoAsiue TTaKeThbl IEPEHAIIPAB/ISIOTCS 0O0paTHO, IIPU 3TOM
meHs0Tca mectamMu MAC- u [P-anpeca oTripaBuUTesis U mojiyyaTesis.

Ha TpaHcmoptHoMm ypoBHe (LB4) BXomsimmii Tpaduk repeHarpasjsieTcss 00paTHO, TPy
9TOM, NOMMUMO TepectaHOBKM MAC-anpecoB n IP-agpecoB, MeHSIOTCSI MeCTaMM HOMepa
TCP/UDP nopToB OTIIpaBUTENS U ITOTyJYaTess.

IMpumeuanue: ns mneiida KaHaJIbHOTO, CETEBOTO ¥ TPAHCIIOPTHOTO YPOBHE OBpEsKIEHHbIE
TIaKeThI He [epeHarpaBIsiioTCs.

ITpumeuanue: pnis uineiida KaHAJIbHOTO, CETEBOTO M TPAHCIOPTHOTO YPOBHEN MaKeThl C
onyHakoBeiMy MAC Dst u MAC Src, a Takke 6;10Ku JaHHbIX ITpoTokosa OAM (OAMPDU) u
ARP-3a1pocsl, comepskalmecs: BO BXOAIeM Tpaduke, He IepeHaIpaB/IsiioTCs.

IMpumeuanue: eciiv Bxoasiuit maket cogepskut MPLS MeTKy, oH OyjieT repeHarpaBjieH 6e3
U3MEHEeHMS e€ 3HAUeHUS.
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Ipumeuanue: tipu opranusanuu nuieiida Ha GuU3MIEeCKOM ypoBHE BEAETCS CTAaTUCTUKA IO
npuHMMaeMomy Tpaduky; s muieiida KaHaJIbHOTO, CETEBOTO M TPAHCIIOPTHOTO YPOBHS
BeIETCS CTAaTUCTHKA TI0 IPUMHMMaeMOMY U repeiaBaeMomMy Tpaduky.

15.2. BknwoueHue wneiida

st BRIoueHus ueiida Ha mopty A(B) cienmyet nepeiiTut B peskum usMmepennii «Ilneiid»
M Ha3KaTh HA KHOIIKY C (PO, COOTBETCTBYIOIIEN HY;KHOMY 3HAaUEHUIO YPOBHS Iuteiida.

ﬁﬂopT A—\

[ (2]
|

Haskarp 118 BKJIIOUECHH S

uuieida 1-ro yposus ‘ Ha nopry A Britouén
ueid 1-ro yporus
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16. Tectbl TCP/IP

TecTbl, ONMCaHHbIE B JAHHOM pa3zesie, HeOOXOAVMBI IIpU IIPOBEIEHNI aHAIM3a B CETHX,
collepKalllMX  YCTPOMCTBA, OCYIIECTB/SIOIIME KOMMYTAlMIO ¥  MapLIPyTU3aLUIO
nepenaBaemMbix maHHbIX. C momoinbio TCP/IP TecToB MOXHO OOHApYKUTb ITPOOJIEMbI,
CBSI3aHHbIEe C KOHUrypaumei cetu, yoeauTbCcsi B CBI3HOCTM KaHa/la MEXIY y3JIaMU CeTH,
oIpee/InTh MapIIPYThl CJAe€IOBAHMSI ITIAKETOB, IIPOBEPUTh PAbOTOCIIOCOOHOCTh M OLIEHUTD
3arpy>KeHHOCTb KaHaJIOB Iepefaydn.

g nmogkimoueHus: mpuoopa BepkyT-MMT K TecTHMpyeMOJii CEeTM MOTYT MCIIOJIb30BaThCS
B JTI00071 KomOuMHatuu moptsel A u B moaynst B5-GBE, mopt LAN mpu6opa, a Takke 100071
M3 3TUX TIOPTOB CAMOCTOSITE/IbHO.

opt LAN, noprt A,
BepkyT-MMT " g™ s

PucyHok 16.1. BapuaHm nodkawoyeHus

Ipumeuanue: pexxumbl usmepennii Ping, Traceroute, Arp, Arping u FTP/HTTP B 6a30By10
KOH(UTrypaluio He BXOAST; JOCTYITHbI IPU JOMOJIHUTETbHOM 3aKa3e OIMIIUN.

16.1. Ping

Pesxxum umsmepenuii «Ping» Mo3BosisieT OINpenenuTb OOCTYIMHOCTb CETeBBIX YCTPOJCTB,
a Takke OLIEHUTb BpeMsl OTK/IMKaA (BpeMsi MeXXIy OTIIPaBKOii 3ammpoca 1 MojyueHeM OTBeTa).
[l IpoBeieHMsI TeCTUPOBaHMS Cle[IyeT BbIMIOJHUTD JeiCTBYS, epeunc/ieHHbIe HIDKe.

HeticTBue CripaB. MaTepua’bl
1. |IMopkmounuTh IPUOOP K TECTUPYEMOI CETH. puc. 16.1
9 Y6enurbcs, UYTO BBIMOJNHEHA KOHGUIYpauus CeTeBoro,
" |uHTepdeiica’.
3 B pexxume «CeTeBble YTUIUTBI» IIEPENTU B PEXXUM USMEPEHUN ue. 162
" | «IP yTMIUTBI» Ha BKIAJKY «Ping». puc. 16.
B nmone Host/IP BBecTn IP-azmpec uam mgomeHHOe MMS y3Ja
4. ceru, MOCTIKMMOCTD KOTOPOTO HEOBXOAMMO TIPOBEPUTD. pasnen 7.4
HaykaTb Ha KHOIMKY «/HTepdeiic» st Bbibopa mHTepdeiica,
5. | ¢ koToporo OYZIeT OCYIIeCTB/ISATLCS TeCTUPOBAHME. puc. 16.2

8 Tlompo6Hoe omucaHue TIpeAcTaBieHO B 6poirope «BepkyT-MMT. VYHUBepcaabHbII aHAIM3aTOP
TeJIEKOMMYHUKAIIMOHHBIX ceTell. PyKOBOJICTBO IO KCILTyaTalumn».
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B none Ywucio 3aIIpOCOB BBECTU KOJMNUYECTBO OTIIPpaBJIAE€MbIX

a8 "
6. |TakeToB. EciM HaxaTh Ha KHOIIKY L («6eCKOHEUHOY),

puc. 16.2
MakeTbl OYAYT OTIIPABJISTBCSA IO TeX IOp, IIOKa He Oymer
HaxkaTa KHOIKa «CTOII».
7. |HaxkaTb Ha KHOIIKY «CTapT». puc. 16.2

B pe3ysbTaTe BbITTOJIHEHMS TTIePEUNC/IEHHBIX eCTBII Ha SKpaH OYOYT BbIBEI€HBI CTPOKM,
copepskallye ciaeayouryo MHdGopmalnio (cjieBa HalpaBo):

— pasmep ICMP-nakera;

— IP-agpec ysnia ceTu, OTBETUBILETr0O HAa 3X0-3aI1poc;
— TMOPSAKOBBI HOMeED I1aKeTa;

— TTL (BpeMs Xu13HM I1aKeTa);

— BpeMs OTK/IMKaA.

[lo pe3ynbTaTaM TeCcTUPOBAHMUSI (GOPMUPYETCS CTATUCTUYECKUI OTUYET, B KOTOPOM
oTo6paskaeTcss MHPOPMaLMS O KOJIMYECTBE MepeJaHHbIX, IPUHSTHIX, TIOTEPSHHbIX TTaKETOB,
a TaK’ke 0 MMHMMAJIbHOM, CpeITHEM M MaKCMMaJIbHOM BpeMEeHM OTK/IMKA.

« '“":_‘:m?"""': 'm‘ = IP yTuANTbI 17:06

f...

Host/IP (srv.ddg

PING srv.ddg (192.168.222.100): 56 data bytes
€4 bytes from 192.168.222.100: seq=0 ttl1=64 time=15.857 ms

64 bytes from 192.168.222.100: seqgq=1 tt1=64 time=0.400 ms
€4 bytes from 192.168.222.100: segq=2 ttl1=64 time=0.407 ms
64 bytes from 192.168.222.7100: seq=3 tt1=64 time=0.512 ms

€4 bytes from 192.168.222.100: seq=4 ttl1=64 time=10.224 ms

-== srv.ddg ping statisties ---
5 packets transmitted, 5 packets received, 0% packet loss
round-trip min/avg/max = 0.400/5.480/15.857 ms

Yucno sanpocos
G » e

ap

PucyHok 16.2. Ping: npumep pe3yibmamos mecmuposaHus

Host/IP ITosie nist BBoja IP-anpeca 1y TOMEHHOr0 MMEeHU y3J1a CeTH.

HuTtepdeiic Boibop uHTepdeiica, ¢ KOTOporo OyAeT OCYIIeCTBISIThCS
TeCTMpOBaHMe.

Yuico 3anpocoB [Tosie AJist BBOA KOMMYECTBA OTIIPAB/SEMbIX ITAKETOB.

Crapt 3aIyck Tecra.

45



16.2. Traceroute

Pexxum wu3smepenmin «Traceroute» WCIOAb3yeTcsd [Jjs OIpeneieHuss MapluipyToB
C/1eJ0BaHUS JAHHBIX U MTO3BOJISIET IMAarHOCTUPOBATD LJOCTYITHOCTh IIPOMEKYTOUYHBIX CETEBBIX
YCTPOWCTB.

B mpouecce TecTMpoBaHMSI YKAa3aHHOMY Y3/1Iy CeTU OTIIPAB/SeTCS IOCIeL0BaTEeJIbHOCTh
KaJIpOB, MPYU 3TOM OTOOPAKAIOTCS CBEIEHMSI O BCeX ITPOMEKYTOUYHBIX MapIIpyTH3aTopax,
yepes3 KOTOPbIe MPOIUIU JaHHbIEe HA ITyTU K KOHEUHOMY Y3J1y.

[ ipoBeieHMsI TeCTUPOBAHUS ClIefyeT BbIIIOJIHUTD IEeCTBYS, [lepeurC/IieHHbIe HIKe.

HevicTBue CripaB. MaTepuabl
1. | TTogkmounuTh MPUOOP K TECTUPYEMOII CETH. puc. 16.1
9 Y6enurbes, 4YTO  BBINOJNHEHA KOHGUIYpAUMs CEeTeBoro
" |uHTeppdeiica’.
3 B pexxume «CeTeBble YTUIUTI» IIEPENTU B PEXUM U3MEPEHUN e 16.3
" | «IP yTunuThl» Ha BKIAAKY «Traceroute». PUE. 25.
B mone Host/IP BBecTu IP-agpec wiM goMeHHOe MMS y3ja
4. | ceTu, ZOCTYRMMOCTD KOTOPOTO HEOBXOMMO [POBEPUTb. pasnen 7.4
Haskath Ha KHOMKY «MHTepdeiic» mas BbiOOpa mMHTepdelica,
5. | ¢ KOTOPOTO BYIET OCYIIECTBIATLCS TeCTUPOBAHIE. puc. 16.3
[yt 3ampeTa BbIBOJA JOMEHHBIX MMEH HaXKaTh HAa KHOIIKY «He
¢, |Paspemiathb SOMEHHbIE VIMeHa». B 3TOM Ciyyae Ipyu BBIBOZE e, 16.3
" | pe3y/JbTaTOB TECTMPOBAHUSI OYAyT OTOOGpa)keHbl TOJIbKO IP- puc. 26.
azipeca CeTeBbIX YCTPOICTB.
7. |HaxkaTpb Ha KHOIIKY «CTapT». puc. 16.3

B pe3ysbTaTe BbITIOJTHEHMS TIepeuMCIeHHbIX IeliCTBIIt Ha 9KpaH OYayT BbiBeJeHbl CTPOKH,
cojepkaiiye cjieaymolyio nHpopmaluio (ceBa HalmpaBo):

— HOMep y3J1a CeTu;
— npomeHHoe umd (IP-azpec) ysna cety;
— MaKCUMaJIbHOe, CpefiHee ¥ MYUHMMa/IbHOe BpeMsI OTK/IMKA.

Eciiv BpeMsl OKMIAHMS OTBETA OT IMPOMEXKYTOUYHOIO y3Jia IpeBbIcMIO TaiimayT (5 ¢),
B CTPOKE Pe3y/IbTAaTOB Oy/IeT BbIBEJIEH 3HAUOK «*».

9 Tlompo6Hoe omucaHue TIpeAcTaBieHo B 6poirope «BepkyT-MMT. VYHUBepcaabHbII aHAIM3aTOP
TeJIEKOMMYHUKAIIMOHHBIX ceTell. PyKOBOJICTBO IO KCILTyaTalumn».
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IP yTUAUTBI 12:55

Host/IP [srv.ddg

traceroute to twiki.ddg (192,163.222.100), 30 hops mwax, 38 byte packets
1 sryv.ddg (192.168.222.100) 0.360 ws 0.121 ws 0.164 us

/ He naznelliartt
4 BTenmec etho EPaIPEHaTE - =

PucyHok 16.3. Traceroute: npumep pe3yasmamos mecmuposaHus

Host/IP [Tone oy BBoma [P-agpeca mivt JOMEHHOTO MMEHM y3Jj1a CEeTU.
WuTepdeiic Beibop wuHTepdeiica, ¢ KOTOporo OyIeT OCYIIeCTBISIThCS
TeCTUpPOBaHME.
He paspeiaTts nmeHa | 3aripeT BBIBOLA OOMEHHBIX MMEH: pPe3yJbTaTbl TEeCTUPOBAHUSA
IIOMEHOB OoyayT comepykaTbh TOMbKO IP-afpeca ceTeBbIX YCTPOICTB.
Craprt 3armyck Tecra
16.3. ARP

Pexxum wm3mepennit «ARP»! mipemHasHaueH [nia  ompeneneHus MAC-aapeca
1o u3BectTHoMy IP-agpecy unu JoMeHHOMY MMeHH y3J1a.

MAC-agpec onipenensetcs mo ARP-Tabauile, XxpaHsiieics: B maMsiTu mpuoopa.

[t IpoBeieHsI TeCTMPOBAHUSI CJIe[TyeT BbITIOJIHUTD AeCTBYS, TIepeunc/ieHHbIe HIKe.

HeiicTBue CripaB. MaTepua’bl

1. |IMopkmounuTh IPUOOP K TECTUPYEMOI CETH. puc. 16.1

9 V6enuTbcss, UTO BbIMOJHEHA KOH(UTrypalusi CeTeBOTo
" |uaTepdeiicall.

10 Address Resolution Protocol — ceTeBoit mpoToKo, onucanubiit B RFC 826 [3]
Il TlomgpoGHOe omucaHue TMpeacTaBieHo B 6Gpomrope «bepkyr-MMT. VYHMBepcaabHbINI aHAIM3aTOP
TE€JIEKOMMYHUKAIIVOHHbBIX ceTei. PYKOBO,ZLCTBO 110 SKCITyaTalum».
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B pexxume «CeTeBble yTUIIUTBI» TIEPENTU B PEXKUM U3MepeHUN

«IP yTUAUTBI» Ha BKIAAKY «ARP». puc. 16.4

B none «Host/IP» BBecTu IP-anpec miau gomeHHoe ums ysia
CeTU, TOCTVKMMOCTh KOTOPOTO HEOOXOIMMO ITPOBEPUTh.
KHonka «Bcst  Tabmuia»  COYKUT IJIS  OTOOpaskeHMUs
ARP-Tabmuipl, XpaHsieincs B namsatu mmpubopa. IIpu stom
rnmose Host/IP cTaHOBUTCSI HEAKTMBHBIM M €ro 3HaueHue
He YUYUTbIBAETCSI.

pasgen 7.4

Haskatph Ha KHOIIKY «VMHTepdeiic» mjs Beibopa mMHTepdevica,
C KOTOPOTo Oy/IeT OCYIIECTBISITHCSI TECTUPOBAHME. puc. 16.4

6. |Haxartp Ha kHONKY «CTapt». puc. 16.4

B pesynbTaTe BBHINIOJTHEHMUSI TEPEUMCIEHHbBIX AEMCTBUII Ha 3KpaH OyAeT BbIBeJeHa
crenyiomast vHGopMaIus:

— [JOMEeHHOe MM y3Jia CeTH;

— TUII CeTEeBOM TeXHOJIOTUN;

— MAC-agpec y3na cetu;

— MeTKa 3amucu B ARP-Tabnuie;

— uMs uHTepdeiica, ¢ KOTOPOro 6bUT OTIIPaBJIEH 3aMPoC.

IP yTUAUTBI 04:54

Host/IP [192.168.222.178
.

Address Hwtype HWaddress Flags Mask —
| face raceroute

srv.ddg ether 00:1f:c6:de:ea:6d C

Arp

Arping

©0

PucyHok 16.4. Arp: npumep pe3ynsmamos mecmupogaHus
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Host/IP [Tone nyig BBOma [IP-azmpeca min 1OMeHHOI0 MMEeHM y3Ji1a CeTH.

WuTtepdeiic Bsi6op uHTepdeiica, c KOTOPOTO OYIET OCYIECTBIISIThCS TECTUPOBAHME.
Best Tabmmiia | KHOTKa CITysKUT 1j1s1 oToOpaskeHMs ARP-Tabmiibl, XpaHSIIeicss B TamMsTu
nipubopa. [Tpu aTom rosie Host/IP cTaHOBUTCSI HEAKTUBHBIM U €70 3HAYEHNE
He YYUTBbIBAETCS.

Crapr 3amyck TecrTa.

16.4. Arping

Pexxum mM3MepeHMi1 «Arping» MO3BOJIsSeT BBIIOJIHUTD MIMPOKoBeliaTenabHbili ARP-3ampoc
st iostyuyeHnst MAC-azipeca ceTeBOTO YCTPOMCTBA, yKa3as ero IP-anpec mwin noMeHHOe UMs,
OIpeJeIUTb JOCTYITHOCTh M BpeMs OTKJIMKA CeTeBBIX YCTPOJCTB.

Pesxum mM3MepeHnit «Arping» Takke MCIIOJb3yeTcs, Korga B ARP-ta6imile npubopa HeT
Hy>kHOro MAC-agpeca.

JLj1st IpoBeileHNs1 TECTUPOBAHMS CIelyeT BBITIOJHUTD AEeVICTBUS, IepeunCIeHHbIe HIDKE.

HericTBue CripaB. maTepuabl
1. | TlogkmounuTh IIPMUOOP K TECTUPYEMOII CETH. puc. 16.1
9 Y6enurbcs, 4YTO BBINOJHEHA KOHGUIYpAlMs CeTeBoro|

uHTepdeiical?,
7 B pexxume «CeTeBble yTUIUTBI» IIEPENTU B PEXXUM U3SMEPEHUN puc.16.5

«IP yTUAUTBI» Ha BKIAAKY «Arping».

B nosie Host/IP ¢ momo1ibt0 5KpaHHOI KJIaBUaTypbl BBeCTH IP-
4. |anpec wiau JOMeHHOe UMS y3Jia CeTu, LOCTUMKUMOCTb KOTOPOro | pasnen 7.4
He0o0XO/IVIMO TTPOBEPUTD.

HaskaThb Ha KHOMKY «/HTepdeiic» st Bpibopa mHTEpdeiica,

C KOTOPOTO GYZeT OCYLIeCTBIATLCS TeCTUPOBaHMe. puc.16.5

B I1oj1e «Kom-BoO 3aIIpocoB» BBeCTU KOJIM4eCTBO

6. |OTIpaB/sieMbIX MakeTOB. EcauM HaxkaThb Ha KHOIIKY - puc.16.5
(«6ecKOHeYHO»), MakeTbl OYOYT OTIPAaBJSTHCS A0 TeX IMOD,
TIOKa He OyIeT HaxkaTa KHomKa «CTor».

7. |HaxkaTb Ha KHOTKY «CTapT». puc.16.5

B pe3y/bTaTe BbITIOTHEHMS TTepeuCeHHbIX TeliCTBMIt Ha 9KpaH OYIyT BbiBeeHbl CTPOKH,
cojepkaiiye cjieaymolyio nHpopmaluio (ceBa HalpaBo):

— [IP-appec ysina ceTu;

— MAC-agpec y3ina ceTu;

12 NoapobHOe onuncaHue NpeacTtaBneHo B 6powtope «bepkyT-MMT. YHUBepcanbHbI aHAAN3aTOP TEIEKOMMYHWUKALLMOHHBIX CETEN.
PYyKOBOACTBO MO 3KCNAyaTauum».,
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— BpeMsd OTKIMKA.

IP yTUNUTBLI

04:37

ARPING 192.168.222.

Unicast reply from
Unicast reply from
Unicast reply from
Unicast reply from
Unicast reply from
Unicast reply from
Unicast reply from
Unicast reply from
Unicast reply from
Unicast reply from
Unicast reply from

Unicast reply from

Unicast reply from

Host/ IP (twiki.ddg

100
192,

192,
192.
192.
192.
192.
192.
192,
192.
192.
192.
192.
192.

frow 192.163.222.156 ethD

16%8.222.100 [00:
168.222.100 [00:
100 [00:
100 [00:
100 [00:
100 [00:
100 [o0:
100 [o0:
100 [00:
100 [0O0:
100 [00:
100 [00:
100 [00:

168.
168.
163.
163.
163.
163.
168.
168.
168.
163.
163.

222,
222,
222,
222,
222,
222,
222,
272,
222,
222,
222,

i

23:54:
23:04:
23:04:
23:04:
23:04:
23:04:
23:04:
23:54:
23:04:
23:04:
23:04:
23:04:
23:04:

BD:EF:
BD:EF:
BD:EF:
BD:EF:
BD:EF:
BD:EF:
BD:EF:
BD:EF:
BD:EF:
BD:EF:
BD:EF:
BD:EF:
BD:EF:

68]
68]
6B]
6B]
6B]
6B]
68]
68]
6B]
6B]
6B]
6B]
6B]

p—

0 ~KonuwyecTeo 3anpocoe arping—

( )

L= —— R — I = I = N e e — e — R — N — N — A — A — ]

]

.T19as
.T01ws
.T20us
.696ms
.6T9as
.Tl4us
.T04us
.T19ms
.T12us
.T19ms
.Tlins
.T12us
.T12us

PucyHok 16.5. Arping: npumep pe3ynsmamos mecmupogaHus

Host/IP

[Tosie pJist BBOMA IP—aLLpeca W OMEHHOI'O MME€HMU y3Jia CETHU.

WHuTtepdeiic

Beibop mHTepdeiica,
TeCTUPOBaHIe.

C

KOTOpOTO 6Y,I[eT OCYIIECTBJIAATHCA

KoJi-Bo 3amnpocoB

[Tone njis BBOOA KOJIMUYECTBA OTIIpaBJ/IsI€MbIX ITAKETOB.

Craprt

3aryck Tecra.

16.5. FTP/HTTP

B pexnme musmepenmnin «<FTP/HTTP», peann3oBaHHOM Ha OCHOBe IporpaMMmbl Nmap,
MOXKHO BBITIOJTHUTh CKAHMPOBAHME CETEBBIX YCTPOMCTB [IJIS OINpeie/leHUs COCTOSIHUS IIOPTOB
U TIOAep>KMBaeMbIX TUIIOB cepBuca. B xone TeCTMpOBaHUS CKAHUPYIOTCS IIOPTHI C HOMepaMu
80 (HTTP) n 21 (FTP) nportokomna TCP.

151 mpoBeieHs TeCTUPOBaHUS CIeyeT BbIIIOJHUTD NEeVCTBUS, [IlepeulCIeHHble HIKe.

HericTBUe

CripaB. MaTepua’bl

1. |IMopkmounuTh IPUOOP K TECTUPYEMOI CETH.

puc. 16.1

V6enuTbCsl, UYTO BbIMIOJIHEHA
uHTepdeiical®

KOoHbUrypauus

CeTeBOoro

15 TlomgpoGHOe omucaHue TMpeacTaBieHo B 6Gpomrope «bepkyr-MMT. VYHMBepcaabHbINI aHAIM3aTOP
TeJIEKOMMYHUKAIIMOHHBIX ceTell. PyKOBOJICTBO IO KCILTyaTalumn».
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B pexxume «CeTeBble YTUIIUTBI» TIEPENATU B PEKUM U3MepeHU

«IP yrunThl» Ha BRIaAKY «FTP/HTTP». puc. 16.6

B ntosie Host/IP ¢ momo111610 3KpaHHOM KjIaBUaTypbl BBeCTU [P-
4. |agpec wiM OOMEHHOe UMS Yy3jla CeTu, IJs KOTOpPOro | paszen 7.4
He0OXOIVIMO BbITIOTHUTH CKAHMPOBaHMe MTOPTOB

Haxkatp Ha KkHonky <«HTTP» wmm «FTP» pns BbiOOpa

puc. 16.6
IIPOTOKOJIA.

6. |Haxkartp Ha KHONKY «CTapT». puc. 16.6

B pesynbTaTe BBINOJHEHMS II€PEUYMCIEHHBIX OECTBUII HA SKpaH OydeT BbIBeIeHa
crenylomast MHGopMaIus:

— HOMep IopTa;
— COCTOSIHME TIOpPTa;

— UM cepBuca.

IP yTMAUTBI 05:32

Host/IP [snr.ddg
A

I raceroute

Starting nmap 3.81 ( http://www.insecure.org/nmap/ ) at 2011-08-22
16:29 MSD

Interesting ports on srv.ddg (192.168.222.700):
PORT STATE SERVICE VERSION

80/tcp open http Apache httpd 2.2.9 ((Debian) DAV/2 SVN/1.5.1 Arplng
mod_ss1/2.2.9 OpenSSL/0.9.8g)

FTP HTTP

Nmap finished: 1 IP address (1 hest up) scanned in 5.284 seconds

w.
@|IEE s

PucyHok 16.6. HTTP: npumep pe3ynemamos mecmupogaHus

Host/IP [Tone nyig BBona [P-azmpeca mwin 1OMeHHOTI0 MMEeHM y3J1a CeTH.

HTTP CkaHupoBaHMe YCTPOJWCTB OJIsT onpeaeieHus BO3MOKHOCTU
dyHkumonupoauuss 80-ro IOpTa, BbBIAENEHHOTO [JISI TIPUIOKEHMIA
npotokona HTTP.
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FTP CkaHupoBaHue YCTPOWCTB IJIsT orpeneyieHus BO3MO>XHOCTU
dbyHKUIMOHMpPOBaHMs 21-TO TIOpTa, BBIAENEHHOTO [JISI TPUIOKEHMIA
nporokosia FTP.

Craprt 3armyck Tecra.

17. TpaH3ur

B pexume «TpaH3ut» mnpubop Bepkyr-MMT c¢ ycraHOBAeHHbIM MonayineM B5-GBE
MOJK/IIOUAEeTCsl B pa3pbiB COeIMHEHUS MeXAy ABYMSI CeTEBbIMU YCTPOMCTBAMM U MMO3BOJISIET
coOMpaTh CTATUCTUYECKYIO MHGOPMAIIMIO O ITPOXOosIeM Tpaduke.

[ mpoBeIeHMs aHa/IM3a He0OX0IMMO BBIITOJIHUTD CAeOYIOIIe AeCTBUS:

1. TMoaxmunuThb IPUOOP K TeCcTUpyemoit cetu (cMm. puc. 17.1).
2. B pexxunme «IToptsl Ethernet» ycTaHOBUTBH CKOPOCTH Mepegaun JaHHbIX OJ1s1 000MX
opToB (CM. pasnen 19).

IIpumeuanue: eciivi CKOpOCTHU Ilepenaun AJisi TOpTOB A U B pasninuHbl, 1 mepenada BeIeTCs C
rmopra c OOJblIeii CKOPOCThIO HAa IIOPT C MeHbIIei, Mpu IPOBEAEHUM TEeCTUPOBAHUS
IIPOU3ONAYT MOTEPU.

3. Ilepeittu B pesxkum «lllneiid» 1 HaXkaTh Ha KHOMKY «TpaH3UT».

I[Tocsie BBITIOJTHEHMS BBIIIEIIEPEeUNCAeHHbIX IeMCTBUIi TpaduK, mpuxoasimii Ha mopt A(B)
6e3 M3MeHeHMIT mepeHarnpasisgeTcs Ha opT B(A) (cm. puc. 17.1). IIpu 3TOM BBITIOTHSIETCS
cobop MHPOpMaALMM O HArpyske Ha MPMEMHOI YacTu IMOPTOB (cM. puc. 17.2). Pe3yabTaThl
IIOCTYITHBI Yyepe3 Beb-mHTepdeiic's.

NUT e — g — NUT
1 1

[var] [YBA]

T T
1 1
R

bepkyT-MMT

PucyHok 17.1. lodknoyeHue 8 pexume «TpaH3um»

4 TlogpoGHOe omucaHue TMpeacTaBieHo B 6Gpomrope «bepkyr-MMT. VYHMBepcaabHbINI aHAIM3aTOP
TeJIEKOMMYHUKAIIMOHHBIX ceTell. PyKOBOJICTBO IO KCILTyaTalumn».
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3arpyska KaHasa 3a [OCTeNHIOK MHHEYTY:

looe M

200 M

B00 M

RX,step=1second

b

TOO M

00 M

500 M

bit/s

400 M

300 M

200 M =

100 M

-

]

15:53:10 15:53: 20
B Port A @ Port B

15:53: 20

15:53: 40

15:52:50

15:54: 00

4INTI0 T80L / 0010HY

Hazag |

PucyHok 17.2. Tpaguk 3aepy3ku kaHana
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18. AHanu3 npoTOKONOB Nepeaaym AaHHbIX

18.1. Ananus nportokona IPX

[Tporokon IPX (Internetwork Packet Exchange) wucmonb3yeTcsi B JIOKaJbHBIX CETSIX
U CJTYKUT JJiS Tiepefauyy NaHHbIX 6e3 TpelBapuUTe/IbHOI yYCTAHOBKU COeNUHEHUS MEXIY
OTIIpaBUTEJIEM U ITOTydaTesIeM.

Peskum msamepenuit «IPX» 1o3BoJiseT oCcymecTB/sITh coop IPXmakeToB Ha BbIOpaHHOM
uHTep(deiice ¥ TpocMaTpMUBaTh COAEpPKMMOe UX 3arojoBKOB. IIpu 3TOM wuHTepdeiic
1epeBOJUTCS B pexkuM (promiscuous mode), B KOTOPOM MPUHMMAIOTCS BCe TTaKeThl U3 CeTH,
He3aBUCUMO OT TOTO, KOMY OHM ObUIM aJipeCOBaHbI.

Iy mpoBeieHMsI TeCTUPOBAHMS C/IeIyeT BBIIOJHUTD OelCTBUS, epeuncleHHbIe HIDKe.

1.

N

[MoakmounTh TPMUOOP K TeCTUPYeMOIi ceTu (cM. puc. 16.1).
Y6enuThCs, UTO BhINIOJIHEHA KOHMUTYpaIMs ceTeBOTo MHTepderiica.
[TepeiiTu B pexxum usmepennii «CeteBbie YTUINTbI» = «IPX».

HaxkaTp Ha KHOMKY «MHTepdeiic» mas Bbibopa uHTepderica, HA KOTOPBIA OYOyT
npuxonuth IPX-makersl. Ecim Heob6xomuMo, BBIOpaTh pEXUM OeTaabHOIO
MIPOCMOTpPa, Ha’kaB Ha KHOMKY «[logpoOGHO»: Ha 3KpaHe OyAyT OTOOPasKaThCs
repBbie 0aliThl 3ar0jI0BKA U TaHHbIX IPX-makeToB.

B mone Kon-BO makeTOB BBECTM KOJIMYECTBO IIakeToB, KOTOpoOe HEO6XO,£[I/IMO

cobpath. Ecim HaxkaTb Ha KHOIIKY L7 («6eCKOHEYHO»), I1aKeTbl OymyT
TIPUMHUMATBCS [0 TeX Mop, TToKa He 6yAeT HaskaTa KHOMKa «CToT».

HaxkaTtp Ha KHOIKY «CTapT» M [OOXKIAThCS 3aBeplieHusi cbopa IakeToOB JMOO
OCTAaHOBUTH TMPOLIECC HaXkaTMeM Ha KHOMKY «CTom», Korjga HeoOXOAuMoe
KOJIMUECTBO MTakeToB OyaeT coOpaHo.

B pesyibTare BBINOJIHEHUS ITepeUnCIeHHbIX AeliCTBUII HAUHETCS TeCTUPOBaHue, B XOe
KOTOPOrOo Ha 3KpaH OyneT BbIBeeHa Tabauia, coaepikalias Caeayiolnylo MH(opMaIiuio
(cneBa HAIIpaBo):

BpeMs ITOJydeHUsI MaKeTa;
MAC-agpec oTripaBuTes ITaKeTOB;
MAC-azpec riojiyyaTess ITakeToB;

TUI IIPOTOKOJIA.

18.2. AHanus nporokona SNMP

[Iporokon SNMP (Simple Network Management Protocol) mucmomb3yeTcsi B cuctemax
yIIpaBJIeHUS CeTAMMU Iepefauy JaHHBIX.

Pesxum msmepenuit «SNMP» mosBosisieT mpoBecTu cOOp CTAaTUCTUKM C KOMIIOHEHTa
YIIPaBJISIEMO1 CeTH.
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s IMpoBeageHMAa TECTUMPOBaAHMA CJI€eOYET BbIIIOJTHUTD IencTBus, IepeuymnciIeHHbIE HIDKe.

1.
2.

8.

[MoaxkmounTh IPMUOOP K TeCTUPYeMOii ceTu (CM. puc. 16.1).
V6enuThCsl, UTO BbITIOJTHEHA KOHMUTYpalys ceTeBoro nHTepdeiica.
[TepeiiTn B pexxum usmepennii «CeteBbie yTUINTbI» = «SNMP».

B momne «Host/IP» BBecTu IP-agpec mam JOMeHHOe MMS YCTPOMCTBA, KOTOpPOE
SIBJISIETCSI aT€HTOM.

B mosne «ID o6bekTa» BBECTM YHUKAIbHbBIN MAeHTUMUKATOp 00bekTa B MIB (6ase
yrpasjsomeit  uH@opmamumu) O BbIBOJA 3HAUYEHMI, COOTBETCTBYIOUIMX
KOHKpeTHOMY uMeHM. EcaM ocTaBuTb Io/ie ITyCTbIM, OyaeT BbiBeleHa BCS
IocTyItHast MHGopMarus.

B moste «IIpoTokos» BeIOpaTh Bepcuio poTokojaa SNMP.

B mnone «Community» BBeCTM MMS TpyIIbl, JaHHble KOTOPO} HeOO6XOIMMO
MPOCMOTPETb.

Hakatp Ha kHOIIKY «CTapT».

[MTocse 3aBepiieHs c60pa JAaHHBIX Ha SKpaHe 0TOOpa3uTcs rmoaydyeHHass or SNMP-areHTa
CTaTUCTHMKA, comepskalas MHGOpMaIMIO COTIacHO BbiOpaHHOMY ID 0O6beKTa.

e SN 11:47

o e |0 =

R R

Host/IP ID obbeKTa:

E ) | -

¥  SNMPvZ-MIB

sysDescr.0 STRING: Linux iddgd 2.6.32-3-amd64 #1 SMP Thu Feb 25 07:33:41
UTC 2010 x86_64
sysObjectiD.0 OID: NET-SNMP-MIB::netSnmpAgentOIDs.10

sysContact.0 STRING: @ddg

sysName.0 STRING: iddgd

MpoTokon Community

PucyHok 18.1. SNMP: npumep pe3ynsmamog mecmuposaHus

Host/IP

| [P-anpec i ums yCTPOICTBA, HA KOTOPOM 3allyIll€H areHT.
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ID o6bekTa VHUKaIbHBIA ~uaeHTU(PHUKATOp o0O0beKTa B 06ase ymIpaBisolIein

nHbOpMaLn.

Community VMg Tpymibl JocTymna (Heobxoaumo 1jst mpoTokonaa SNMP Bepcnit v,

V2, V2C); SBJSETCS IIPONYCKOM TIIPpU B3aMMOIEMCTBUU CUCTEMBI
yIIpaBJIEHUS U areHTa.

[TpoTokon Br160p Bepcuy mpoTokosaa SNMP (Bo3aMoskHbIe BapMaHThI: V1, v2c, v3).

Crapr

3aryck coopa JaHHBIX.

18.3. AHanus npotokona PPP

PPP (Point-to-point protocol) — MpoTOKOJI TUIIA «TOYKa—TOUKa», ITpelHa3HAYeHHbIN 1)1
nepenaun PPP-makeToB yepes ceThb Ethernet. PaboTa mpoToKoja IpexrionaraeT Haauuue
KJIMeHTa U cepBepa JJsi Ipoliecca ayTeHTUdUKaALMM, CO3aHMUSI BUPTYaJbHOTO KaHasa
" JanbHelilero ooMeHa JaHHbIMUA.

Pesxum msmepennii «PPP» ciyskut mjist tectupoBanust PPP-coenviHeHus A1 yKa3aHHOTO
cepBepa. [Ipubop bepkyT-MMT BbICTyIaeT B KaueCTBe KIMEHTA.

151 mpoBeieHUsI TeCTUPOBAHMS C/IeAyeT BbITIOJHUTD IEVICTBUS, [IepeulcIeHHbIe HIKe.

1.

A

9.

[MoaxkmounuTh TPMUOOP K TECTUPYEMOIi ceTu (CM. puc. 16.1).
V6enuTbCsl, UTO BhITIOJTHEHA KOHOUTYpaLys ceTeBOro nHTepdeiica.
[TepeiiTu B pexxum musamepennii «CeteBbie YTUIUTbI» = «PPP».

Haskatp Ha KHONKY «VHTepdeiic» mast Bbibopa MHTepdeiica, ¢ KOTOporo Oymaer
OCYILECTBIISIThCSI TECTVMPOBAHME.

B none «Tun ayreHTudMUKaIum» BeiopaTh T ayreHTUduKaum: PAP, CHAP min
CHAP pgBycTop.

B mone «MiMmsi cepBepa» BBeCTM MMSI CcepBepa, C KOTOPbIM CJieyeT YCTaHOBUTD
coefViHeHMe.

B none «Mims ciry>k0b1» BBecTu uMsi PPP-cepBuca Ha cepBepe.

B none «Vims mosib30BaTess» BBECTU UMMSI, KOTOpPOe OYAeT MCIIO0Ib30BaThCS MPU
ayTeHTU(dMKanuu mpuoopa bepkyr-MMT Ha cepBepe.

B none «ITapoJib» BBECTU I1apOJib.

10.B cnyuae nByctopoHHeii ayreHTudukauum CHAP (CHAP nByctop.) B Tmose

«JIOKaJIbHBIV Iap0Jib» BBECTU I1aPO0JIb JIOKAJIbHOM CUCTEMBI.

11. HaxxaTb Ha KHOIIKY «CTapT».

[Tocne HaskaTusg Ha KHOMNKY «CtapT» npubop Bepkyr-MMT GynmeT mepeBeéH B pekKUM
kinmeHTa. Haunércs mpoiiecc ycraHoBku PPPcoenyiHeHMs, B X0ie KOTOPOTO Ha 9KpaH mpubopa
OyzmeT BbIBeIeH sKypHaJI COO0IeHMi ¢ MHGpopMaliyeii 0 Xo/ie moakaodeHus. [Tocie ycremHoi
YCTAHOBKM COeAVMHEHUS TepuoauMuecku OyayT BbIBOAUTHCS [aHHbIE O COCTOSIHUU
PPP-coenuHenusi. B oboux ciaydasix Ojsl IpekpalleHus] TeCcTUpPOBaHMSI cJielyeT HaskaThb
Ha KHOINKY «CTOI».
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LiBeT nuaukaTopa Link coorBeTcTBYET cocTosiHuio PPP-coennHeHms:

— KpacHbBII —

B ,ILaHHbII‘/JI MOMEHT IIPOUCXOOUT YCTAHOBKa COE€OVMHEHMSI WIN

coeaMHEeHMEe YCTAaHOBUTD He yIaJ/IOCh;

— 3€JIEHBIN — COeIMHEeHMEe YCTAaHOBJIEHO.

ER L

PPP 11:13

HMmA cepeepa HMmA none3oBaTena

| Icol ibri-pxa320

HMma cnysbs Mapont:

Ipppconnect

revd [IPCP ConfReq id=0x1 <addr 10.0.0.1>]
sent [IPCP ConfAck id=0x1 <addr 10.0.0.1>]

revd [CCP ConfReq id=0x1]

sent [CCP ConfAck id=0x1]

revd [CCP ConfRej id=0x1 <bsd v1 15>]

sent [CCP ConfReq id=0x2]

revd [IPCP ConfNak id=0x1 <addr 10.67.15.54>]
sent [IPCP ConfReq id=0x2 <addr 10.67.15.54>]

revd [CCP ConfAck id=0x2]

revd [IPCP ConfAck id=0x2 <addr 10.67.15.54=]
not replacing default route to ethd [172.16.2.1]
local IP address 10.67.15.54

remote IP address 10.0.0.1

Script letc/ppplip-up started (pid 28871)
Script fetclppplip-up finished (pid 28871), status = 0x0

™ . | f

metrotek

Tun ayTeH T MKaLHIA
y (© )

= -

-~ =
ﬂ

PucyHok 18.2. PPP: npumep pe3ynsmamos mecmuposaHus

Nms cepBepa

Ms cepBepa, C KOTOPbIM HEOOXOAMMO YCTAaHOBUTD COeIMHEHMe.

VM CITysKOBI

Wms PPP-cepBuca Ha cepBepe.

Mg nonb3oBaresnsd

VMg nmonib3oBarests mpu ayTeHTUdMKanyu npubopa bepkyr-MMT
Ha cepBepe. [Ipu nBycTopoHHei ayTreHTUdMKauumu CHAP gBycTop.
B KaueCTBe MMeHM IT0/Ib30BaTes cjiefyeT ykasaTb MMs pubopa
bepkyT-MMT.

[Tapoib

ITaposib, OTpeeEHHbIN [JI1S I0/Ib30BaTe .

JIokanbHbI ITapOJIb

[Taposib JIOKaJIbHOM CUCTEMBI npu
ayreHTudukauyu CHAP (CHAP nBycTtop.).

IBYCTOPOHHEN

WHuTtepdeiic

Bb160op MHTepdeiica sl OCYLIeCTBIeHMs COeqMHEeHNs.

Tun ayreHTUGUKATINN

Tun ayreHTuduxanum (Bo3mMoxkHble BapuaHTbi: PAP, CHAP,
CHAP nBycTop.).

Crapr

3amnyck rmporecca TeCTUPOBAHMS.
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19. Hactpoiiku noptos

Pexxum «ITopthl Ethernet» ciyskut mjist usameHenuss MAC-agpeca ropta A/B, a Takke [j1s1
3aJlaHMsI CKOPOCTY COeAMHEHMSI C TECTUPYEMBIM 000pYIOBaHMEM.

MopTel Ethernet 15:06

I

Iil'lopT A—| Iil'lopT B—‘

MACl 00:21:CE:50:00:01 ‘ MACl 00:21:CE:50:00:02 l

Ckopocml ABTOMAT. li CKOpOCTbl ABTOMAT. ‘i

;

B:RX

J[

B:FREE

98|

PucyHok 19.1. Pexcum «[Topmei Ethernet»

MAC MAC-agpec nmopta A/B.
CxropocTb Bsibop cKkopocTu mepegaun AaHHbIX: ABTO, 10 M6uT/c, 100 MouT/c,
1000 M6uT/c.

Eciu BbpIGpaHO ABTO, CKOpPOCTb Tiepefauu OymeT oripeqesieHa
aBTOMAaTUYEeCKM. 3HAUEeHMEe CKOPOCTU OTOOpasmUTCs Ha MHAMKATOPE
Link (cMm. pasgen 8).
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20. F'eHepaToOp YaCTOTDI

leHepaTop YacToThbl 08:38
y
TX+ . —
A:TX T
uHTepdeiics A wan B
(RI-45) 100 Om HacToToMep
A:RX Kapru B5-GBE
I'X-
B:TX
1. NogknounTe YacToTOMEp K KOHTakTam TX+ n TX-
pazbema RJ-45 (koHTakThI 1 M 2) Kak NOKa3aHO Ha PUCYHKe
B:RX 2. HaxXmuTe KHOMKY "reHepauus 4acToTbl”
3. MpoBepkTe U3MepeHHYIo YacToTy - OHA [0MKHA ObiTk B
npegenax 62493750 - 62506250 Ny
B:FRQ
m ;J
v:'ai )
)

Pucyrok 20.1. Merto «leHepamop 4acmomel»

MeH1o «['eHepaTop YaCTOTbI» ITIO3BOJISIET MIEPETHU B peskuM rmoBepku Moayis B5-GBE. s
TIpOBeAeHMs TOBEPKM HEOOXOIMMO CJIeA0BaTh MHCTPYKIIMY HA SKpaHe Impuodopa.

Ecau mocse HakaTuUsI Ha KHOMKY «['eHepallyst 4aCTOThI» BO3HMKAET CO00IeHMe 06 OlnoKe
(cm. puc. 20.2), BO3MOKHAsI MPUUMHA — MCIIOJIb30BaHMEe OJHOr0 U3 MHTepdeiicoB s
MpOBeIeHUsI TeCTUPOBaHMSI. B 3TOM ciydae ciaenyeT MPOBEPUTh HACTPOIKU, OCTAHOBUTD
TEeCTbI, U CHOBA 3aITyCTUTDb PEXKUM ITOBEPKU.

OwubKa: Yoenuteco B NpaBUIIbHOCTH
3afaHHbIX HAacTpoOeK.

PucyHok 20.2. CoobuweHue 06 owubke
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21. CoxpaHeHue/3arpyska pe3ynbTaToB U3MepeHUM

[=]

KHomnka = 0TOGpakaeTcs B pesKMMe M3MepeHMit B JIeBOI YacTy SKpaHa MeXY ITaHesbIo
VMHAMKATOPOB COCTOSIHMSI TEeCTHMPYeMbIX MHTepdeiicOB M MKOHKOJ crtaryca 6atapen. OHa
IpegHasHaueHa [Jisl COXpaHeHMsI/3arpy3Ku pesyibTaToB u3MepeHun. IIpu HakaTum Ha 3Ty
KHOIIKY IOSIBJISIETCS OKHO, TIPeJICTaBIEHHOE HAa pPUCYHKE HIKeE.

OTuéT

CoxpaHuTb

3arpysutb

=

PucyHok 21.1. CoxpaHeHue/3aepy3Ka pe3ybmamosg usmepeHuli

Ipumeuanue: BO BpeMs IpOBemeHMs M3MepeHMii KHONKMU «COXpaHUTh» U «3arpy3uTb»
CTAHOBSITCSI HEJIOCTYITHBIMIA.

Knonka «CoxpaHUTh» JOCTYITHA TOJBKO IOC/Ie 3aBepiiieHNst u3MepeHuii. [Ipu HaskaTuu Ha
IaHHYI0 KHOIIKY ITPOMCXOINUT TeHepalusi U COXpaHeHMe OTYETa, a TakKke OTOOpakeHe OKHa
¢ uHopmaiiueit o ToMm, B Kakoii (aits Obl71 COXpaHEH OTUET. OTUETHI COXPAHSIOTCS B KaTajoT
/home/user/bercut_mmt/gbe/rfc25441.

KHomKa «3arpy3uTb» JOCTYIIHA 0 MTpoBeieHUs u3mepeHnuit. [Ipu HaxkaTuy Ha 3Ty KHOIIKY
TIOSIBJISIETCSI IMAJIOTOBOE OKHO, T03BOJIsIIONEee BbIOPATh 3arpyskaemblii OTUYET M3 CIIMCKA
COXPaHEHHBIX OTUETOB (CM. puc. 21.2).

1> OmycaHme CTPYKTYPhI KATAJIOTOB IIPUBELEHO B paszerne 26.
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gbe_rfc2544_2012-12-24_15-34-21
gbe_rfc2544_2012-12-24_15-38-54

TS YT T

PucyHok 21.2. Cnucok coxpaHéHHbIX 0m4émos

[Tpu HaxkaTuM Ha KHOMKY OTKPBITH BBIOPAHHbI OTYET OTOOPAsKAETCSI B COOTBETCTBYIOIIEM
OKHe (cM. puc. 21.3). IIpu HaxkaTuu Ha KHONIKY OTMeHa AMaJioroBoe OKHO 3aKPbIBAETCS.
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x RFC 2544 i
D stneom iz s 1541

MponyckHan
CHOGOBHOCTL

ATX

s o AT e
A:RX 3a0epHKa
64
Q T —

100.00 1488095
128 100.00 844594
256 100.00 452898
512 100.00 234962
1024 100.00 119731
1280 100.00 0

KaapoB

Mpenenmnaa

Harpy3ska

Mepepano: 123.533 MB MpuHaTo: 123.158 MB

R i

PucyHok 21.3. Omuém 0 nposedéHHbIX U3MepeHUsX

L1 1 JHHE HEE |
0000

B 3arojioBKe OKHa IpuBeAeHa MHGOPMAaIys O JaTe ¥ BpeMeHM COXpaHeHMsT OTUETa.

Ipumeuanue: nipubop beprkyT-MMT m03BOSIET MIPOU3BOAUTH SKCIIOPT BCEX COXPaHEHHBIX
otyétoB Ha USB-Hakomutenb. IlogpobHOe omucaHue IIpeICTaBJeHO B  OpolIope
«bepkyT-MMT. YHMBepCalbHbIM aHAIMU3ATOP TeJIEKOMMYHUKALIMOHHBIX ceTell. PYyKOBOACTBO
10 9KCIUTyaTalum».
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22. RFC 2544. OnucaHue MeTOAUKU

Metoauka RFC 2544 ompenesnsier HabOp TECTOB, KOTOPbIE MCIIONb3YIOTCS MPU OLIEHKE
BKHENMIINX  XapaKTEePUCTUK  CeTeBbIX  YCTPOMCTB M  IMPOBEpPKEe  COOTBETCTBUS
MPeIOoCTaBIsIeMbIX YCJIYT XapaKTepUCTMKaM, KOTOpble oroBapuBaroTcs B SLA mexpy
orepaTopaMu CBSI3U U KIIMEHTaMU.

Bnarogapsi BO3MOXXHOCTM TIPOBeINEHMSI aHaaM3a IPOITYCKHOM CITOCOOHOCTHU, 3aepsKKM,
YPOBHS ITOTEPb KaAPOB U NpeAebHO Harpy3Ku, 3Ta METOAMKA B HACTOSIIEe BpeMs SIBJSIeTCS
CTaHAAPTOM «Je-(aKkTo» s OlleHKM Ipou3BoauTenbHOCTU Ethernet-cereii.

[yisT omTUMMM3ALMM CKOPOCTM M TMOBbINIeHUs 3GGEKTUBHOCTY IIPOBeNeHMs aHaiu3a
B rpubope B5-GBE npegycMoTpeHa BO3MOKHOCTb M3MEHEHMS CTaHAAPTHBIX (OIpe e/ IEHHBIX
MeToaukoit RFC 2544) 3HaueHMit mapamMeTpoB TECTOB.

Huke ripefcTaB/ieHO OIMCAaHMe STUX TeCTOB COriacHO pekoMeHmauysMm RFC 2544.

22.1. AHanu3 NnponycKHOI CNOCOBHOCTH

1 V1

-
npownsowna notepa

KanpoB
BepkyT-MMT | ,| @ V2<Y1 . — ) Wnewnd

¥
Ne nonbITkK

V1, V2 - ckopocTb nepenadn AaHHbIX

PucyHok 22.1. AHanu3 nponyckHoli cnocobHocmu

AHanu3 nponyckHoti cnoco6Hocmu (Throughput) npogodumcs 015 onpedeeHust MaKCUMAanabHO
B03MOXCHOUl CKOpOCMU KOMMymayuu O7s Cemesblx 37eMeHM08, KOMmopvle pacnolazarmcs
6 mpaHcnopmHsix cemsix Ethernet.

[TporyckHasi CIIOCOOHOCTh — MaKCUMMaJibHasi CKOPOCTb Mepefau IaHHbIX, Ha KOTOPOIA
KOJIMYeCTBO KaapoB'e, mpomienmmx yepe3 DUT, paBHO KOJIMYECTBY KaJpOB, OTIIPaBIeHHbIX
eMy C TeCTUPYIOIero o60py1oBaHMsI.

[Ipy aHanM3e MPOIMYCKHOV  CIHOCOOHOCTM  HEKOTOpPOe  KOJIUMYEeCTBO  I1aKeTOB
C MaKCMMaJIbHO Harpy3koit mepenaétcs Ha Bxoa DUT! (puc. PucyHok 22.1).

3aTeM MOJICYMUTHIBAETCS KOJIMUECTBO MAaKeTOB, MpuileAinx ¢ BbixogHoro roprta DUT. Eciin
OHO OKAa3bIBaeTCsl MeHbIlle KOJIMUeCTBa TepelaHHbIX MMaKeTOB, TO Harpy3ka yMeHbIIAeTCs
Y TeCT BBITIOJIHSIETCSI CHOBA.

[Ipu ompeneneHUM MPOMYCKHO CIIOCOOHOCTU UCIIOIb3YeTCsl MeToH, 6MHApHOTO MOMUCKa.

16 TepMI/IHbI Kaap U I1akKeT B OIIMCaHMAX TeCTOB SABJIAI0TCA CMHOHMMAaMMN.
17 B stoM u nodjienyrommnx OIMCaHMAgX TeCTOB BC€ PAaCCMOTPEHHbIE IeNCTBUST BBITIOJTHSIIOTCS TecTepomM
dBTOMAaTUYECKMN.
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22.2. AHanu3 3aaepXxKu
Ta

I - xagp ¢ meTkon

navyka Kaapos

LI ]
BbepkyT-MMT - - :) LWnend

] |

Tb

3agepxka = Tb - Ta

PucyHok 22.2. AHanu3 3adepiku

AHanu3s 3adepxcku (Latency) npumeHnsiemcs 0ns oyeHKU 8pemMeHU, Komopoe Heo6xo0umo Kaopy
011 NPOXOMHCOEHUsT OM UCMOYHUKA K NOJIydamesnro U 8038pama K ucxooHomy anemeHmy. Ecnu
8e/IUUUHA 3A0ePHCKU U3MEHSAeMCS UIU CMaHosumcs 60.Jibiue 0onycmuMoti, 3mo moxcem npugecmu
K npobiemam 8 pabome cepsuco8 peaibH020 8PeMEHLU.

[Tpu aHanMM3e 3aiep>KKM CHauasIa orpeaesieTcst MporyckHasi crmocooHocts DUT. 3aTem miist
Kaxkaoro, onpeaeneéHHoro meroankoit RFC 2544, pasmepa rnakera Ha COOTBETCTBYIOIIE eMy
MaKCUMMAaJIbHOJ Harpy3ke IOChLIAeTCs MOTOK KaJpoB, aJpeCOBAaHHBIX IojyvyaTenato. Yepes
HEKOTOpoe BpeMsI B OAMH TIIaKeT BCTaBJsIeTCS MeTKa oOlpeAenéHHOro dopmara.
Ha nepeparomieit cTopoHe 3anucbiBaeTcsl 3HaueHue Ta (Bpemsi, K KOTOPOMY ITaKeT C METKOMI
ObLT TIOJTHOCTBIO TiepenaH). Ha mpuéMHOI CTOpoHe ompepesseTcs MeTKa M 3alyuCbIBaeTCs
3HaueHue Tb (Bpems npuéma raxkera C METKOIA).

3agepskka (Latency) — ato pasHuiia (Tb — Ta). [To pe3yabTaTaMm aHaau3a BbIYMCIISIETCS
CpenHsis 3aiepsKKa.
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22.3. AHanu3 ypoBHS NoTepb KaapoB

100%
1] —

-
notepu - X]%

-

90%
BepkyT-MMT | 2f . —> - ) Wnend

-
notepu - Xz%

Y
Ne nonbITkK

X1%, Xz% — MOTEPU NPU COOTBETCTBYIOLLEN HArpy3ke

PucyHok 22.3. AHanu3 yposHs nomeps Kadpos

AHanu3 yposHsi nomeps kadpos (Frame Loss Rate) Heo6x00um 02151 nposepku cnocooHocmu
cemu noddepxuusams NpPUioOXEeHUs, Komopsle padomawm 6 peanbHoM epemeHu (0e3
803MOMCHOCMU NOBMOPHOLL nepedauu), maxk Kak 60aswWoLl npoyeHm nomeps Kaopos npusedeém
K yxyowleHurw kavecmaea cepsucd.

AHanu3 ypoBHS MOTepb MO3BOJISIET PAacCUMTaTh IPOLIEHT KaJpoB, KOTOpbie He ObUIU
repeiaHbl CeTEBbIM 3/IeMEHTOM IIpU MOCTOSIHHOM Harpyske 13-3a HeJoCTaTKa alapaTHbIX
pecypcos.

[Ipy aHanuse ypoBHSA mOTepb KaAapoB Ha Bxon DUT Ha omnpeneeHHON CKOPOCTU
TOChITAETCS HEKOTOpPOEe KOJIMYECTBO KaAapoB (input count) M MOACYMTHIBAETCSI KOJIMYECTBO
MaKeToB, Npuileunx ¢ BeixogHoro moprta DUT (output count).

VpoBeHb MMOTePb KaPOB PacCUMUThIBAETCS 0 popMyiie:

100 x (input count — output count)

(input count)

[lepBasi MOIMbBITKA O/DKHA OCYIIECTB/ISITbCSI HA CKOPOCTU, MAaKCMMAaJAbHOM [Jis1 TAHHOTO
coenviHeHMs. Eciiv moTepsb HeT, TecT 3aBepinaeTtcs. Caeayonias MonbiTKa JO/DKHA TPOXOAUTD
Ha CKOpOCTH, cocTasisgtouein 90 % oT MakKCMMa/IbHOM, 3aTeéM Ha CKOPOCTU, COCTABJISIOLIEN
80 % oT MakcuMaJsibHOV. McbITaHUS TTIOBTOPSIFOT, YMEHbIIAsi CKOPOCTh TECTOBOI'O ITOTOKA
Ha 10 % (BO3MOXeH OpPYyroi Iar), 1o TeX IOp, MOKa B JABYX IIOIBITKAX IOApPsSiA He Oymer
MOTEPSTHO HY OJHOTO Kajapa.
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22.4. AHanu3 npepenbHOM HarpysKu

navka kagpos
I | |
o
N
1 Kagp notepsH
KON-BO Kagpos B Navke

BepkyT-MMT ) ;ﬁ“,@‘f%“ - ) Wnend
CIC I

noTepb HET

17
N2 nonbITKK

PucyHok 22.4. Ananu3 npedenbHol Hazpysku

AHanu3 npedenvHoti Hazpy3ku (Back-to-back) no3sonissem oueHums 8pemsi, 8 meueHue
KOmopo20 ycmpouicmeo cnpasisiemcst ¢ MakCUMAaibHOU Haz2py3Koll.

[Ipu aHanM3e HepaBHOMEPHOCTHU Iepenadyu gaHHbIX HA BXod DUT B TeueHue 3aaHHOTO
BpeMeHM OTCBhUIAIOTCS KaApbl ¢ MAKCMMA/IbHOM HAarpysKoM U MOLCUYUTHIBAETCS KOJIUYECTBO
rakeTtoB ¢ Beixoga DUT. Eciiv 0HO OKa3bIiBaeTCs paBHBIM KOJIMYECTBY OTIIPAaBJIE€HHBIX KaZIPOB,
TO TecT 3akKaHuuBaeTcsd. Ecim Xe KojamuecTBO ITakeToB Ha Bbixoge DUT meHbllle umcia
OTIIPABJIEHHBIX, TO BPEMS YMEHbIIAETCS M TECT IIOBTOPSIETCSI.
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23. Crpykrypa Ethernet-kaapa

Destination MAC Address

Source MAC Address

Length/Type

Frame Check Sequence

PucyHok 23.1. Cmpykmypa Ethernet-kadpa

Destination MAC Address — MAC-anpec mosyvaressi. Ilose mjimHoOM 6 6ailT, COmEPKUT
azipec y3ja ceT, KOTOpOMY IpeaHa3HavYeH Kajp.

Source MAC Address — MAC-agpec ormipaBuTeis. [lojie mjimHo 6 6aiiT, COmep>KUT agpec
OTIIPaBUTEJISI KaJpa.

Length/Type — [IyimHa/Tur. IToje comepskuT 16-6MTOBOE 1e10€ YMCIO0 U PUHUMAET OTHO
"3 IBYX 3HAUEHUI:

— eCJIM 4YMCJIO, 3alMCcaHHOe B 3TOM IoJie, MeHbile uau paBHO 1500, To mose
npuHuMaeT 3HaueHMe Length ([yinHa) 1 onipenesnseT AJIMHY MOJIS JaHHbBIX;

— ecJau 3HaueHMe, 3alMCaHHOe B 3TOM Iojie, Oojblle MM paBHO 1536, TO mone
npuHuMaetT 3HaueHue Type (Turr) u ykasbiBaeT TUI MCII0Ab3YeMOI'0 IIPOTOKOJIA.

Data — 1ojie JaHHBIX, MOXeT cofiepkaTb OT 46 wiu 42/38/34 (B ciaydae, Korma Kaap
cogepskut 1/2/3 VLAN-meTku) go 1500 6aiiT.

Pad — Padding (mosie 3amosiHeHust). Eciu 1osie maHHBIX MMeeT AJIMHY MeHee 46 06aiit,
TO KaJip JOMOJIHSIETCSl MOJeM 3aloJHeHUSI 10 MMHMMAaJbHO BO3MOXKHOTO 3HAueHUs —
64 6aiiT.

Frame Check Sequence — KoutposnbHas cymma. ITose cocrout u3s 4 6aiT, cogepskanmx
KOHTPOJIbHYIO CYMMY.
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Destination MAC Address
Source MAC Address

Tag Protocol Identifier

Tag Control Information —| Priority | CFI | VLAN ID

Length/Type

Frame Check Sequence

PucyHok 23.2. Cmpykmypa Ethernet-kadpa, codepxaujezo VLAN-memky

Tag Protocol Identifier — meTka «MmeHTudukatop mportokona». 16 OUT, KOTOpbIE
OIpenesioT IPUMHALIEeKHOCTD Kazpa K ctanzapty 802.1Q [4].

Tag Control Information — Mudopmauus gmns yrpasaenuss metkoi. TCI comepskut Tpu
TOJIs.

— Priority — User (VLAN) Priority. Tpu 6uTa, KOTOpble comepykaT MH(POpMAaIIO
O IIpuopuTeTe Kagpa (BO3MOXHO BOCeMb 3HaueHui1 npuopurerta ([4])).

— CFI — Canonical Format Indicator (MHAMKaTOp KaHOHMYecKoro ¢dopmara).
OnmHOOUTOBBIN (hytar, KOTOPBIN BCeraa paBeH HyJO 1151 KagpoB Ethernet.

— VLAN ID — VLAN Identifier (VID). 12-6utublit ugentuduratrop VLAN, KOTOpPBIi
ornpenenéd B cragapre 802.1Q [4]. OpmHo3HauHO ompepesnser VLAN, koTopoit
MIPUHAAJIEKUT Kaap.
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24. Cneundukaumm

24.1. UnTepdeinichbl

Tabnuya 24.1. Mumepdpelicoi

Wutepdeiicel Gigabit Ethernet 2xSFP, 2xR]J-45
ViHTepdeiicel yripaBieHMUsI USB tumn B

24.2. TectupoBaHue

Tabnuya 24.2. Tecmuposarue

CKopocTb Iepegaun 10/100/1000 MbwuT/c

[MopgnepxuBaemMbie Ethernet II, IPv4, UDP, TCP

dbopmaThl KagpoB

Hacrporika mnapametposB | MAC-agpec MCTOYHMKA/TIO/yYaTes, [P-agpec
TEeCTOBBIX ITAKETOB MCTOYHMKA/TIOMyuaTesisi, mone ToS, mone Precedence, mose

DSCP, UDP mopT oTripaBuTes/moayyaress, pa3dMmepbl KaIpoB
64-9600 6aitT

RFC 2544 [IpomrycKHAst CIIOCOOHOCTh, 3aJepskKa, IOTepu KaapoB,
rpefie/ibHAsT Harpy3Ka

MapuipyT OmpeneneHre MapIIPYyTOB C/IeAOBaHMS MaHHBIX B CETSX
Ha ocHOBe TCP/IP

9x0-3ampoc MunHuMmanbHoe, cpeaHee, MaKCUMMaJbHOe BpeMs MeXAy

OTIIPaBKOJ 3ampoca ¥ molyyeHueMm oTBeTa. KosndecTBo
repeaHHbIX, IPUHSITHIX, TTIOTEPSIHHBIX U TTOBTOPHBIX MMAKETOB.
KosnuecTBO mMakeToB, [Jisi KOTOPBIX BpeMsI OTBeTa ObLIO

TIPEBBIIIEHO

ARP Onpepenenusi MAC-azmpeca no usBectHoMy I[P-anmpecy mnm
JOMEHHOMY MMEHMU y3/1a

Arping BrirosiHeHMe — mMpoKoBelateabHOro  ARP-3ampoca s

nonyyeHuss MAC-agpeca ceTeBOro YyCTpPOMCTBA IO  €ro
IP-anpecy nay 1OMEHHOMY MMEHU

IIneiid (Loopback) VpoBHM: GuU3MYECKUI, KaHaAbHBINA ¢ mopmepskkoii VLAN,
CeTeBOM, TPAHCIIOPTHBIN

24.3. O6bwmMe XxapaKTepUCTUKU

dusnuecKkue napameTpbl

T'abapuTHbie pa3smepsl Moaysst (BxIIxI'), mm | 30,5x103x150,5
Macca mozmyis, Kr 0,32+10 %
VY CII0BMS SKCIITyaTaln
Iuamna3oH pabounx TeMreparyp 0-35°C
[vamna3oH TeMnepaTyp TPaHCIIOPTUPOBKU -20...+55°C
Juara3oH TeMmriepaTyp XpaHeHUs 0-35°C
OTHOCHUTe/IbHAS BJIXKHOCTb BO3yXa 80% npu Temmieparype 25 °C
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25. YcTpaHeHue HencnpaBHOCTEMH

XapakTepHble Mpu3Haky | Bo3amoskHast mpuumHa MeTtop ycTpaHeHUs

HENUCIIPaBHOCTU

CBeTOoMOIHBIN MHAMUKATOP @ Monyinb Haxoautcsa | OGHOBUTH BEpPCUIO

-:@} FOPHT KPACHBIM B Hepabouem pexkuMe | POIINBKI )
BCIeACTBUE YCTAaHOBKM | MMKPOKOHTpOJIEpA ele
HekoppeKkTHoro I10 pas3s, UCIIO0JIb3ysl KOPPEKTHYIO

BEpPCUIO

CBeTOoMOIHBIN MHAMUKATOP @ Monyinb Haxoautcsa | OGHOBUTH BEpPCUIO

-:@:- He TOPUT (IIMTaHMe B Hepabouem pexkuMe | MPOIINBKI )
BCIeACTBUE YCTAaHOBKM | MUMKPOKOHTpPOJIEpA ele

IOZIaHO)

HeKkoppeKTHOro I10

pa3s, UCI0/Ib3YsI KOPPEKTHYIO
BEPCUIO

Mogynb HeucIipaBeH

Ocy1iecTBUTD PEMOHT
MOZYJISI B CEPBUCHOM LI€HTpe

B ciiyuae, eciu He yOaéTcsl CaMOCTOSITeTbHO YCTPAHUTh OOHAPY>KEHHYI0 HeUCIIPAaBHOCTh
MOJIYJISI, CJIeIyeT 00paTUTHCS B CTYKOY TEXHMUECKOM TTOAAEPKKIM:

e 110 Tentedomny: +7 (812) 340-0118, +7 (812) 340-0119;

e 110 e-mail: support@metrotek.ru.

[Ipu obpaieHUM HEOO6XOAMMO YyKa3aThb CJeaylollylo WuHdopMaluio: HauMeHOBaHMe
MOJIYJIsI, CEPUITHBII HOMEp U OITMCaHue IPOoOIeMbl.
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26. CTpyKTypa Katanoros

i XpaHeHMs OTYETOB (pe3yJbTaTOB M3MepeHmit) u Tpelic-aiiyioB B Ipubope
bepkyr-MMT oprannsoBaHa ciaenyoiasi CTpyKTypa KaTaaoros.

bercut_mmt
|
| | |

sa gbe datacom el

traces rfc2544 g821_g826 ‘ ‘ ’ ‘

9821 _g826 jitter pshape mtj jtf

PucyHok 26.1. Cmpykmypa kamanoz208

[Tanika bercut_ mmt HaxoAUTCS B JOMaIllHEM KaTajore MoJib30BaTersl.

OTUéTHl ¥ [OeKOAMpOBaHHbIe Tpeic-(ailyibl COXpaHSIOTCS B TeKCTOBOM (opmare
(c pacmpenueM *.txt). HemekomupoBaHHble Tpeiicdaiiibl MMeIOT pacmupeHue *.dat.
XpOoHOTrpaMMbI COXpaHsSIIOTCS B hopmaTax txt 1 csv.

sa [TogcucTeMa aHa/iM3a MPOTOKOJIOB

traces Tpeiic-daiinabl (B TOM YiMC/ie U TeKOAVMPOBAaHHbIE)
gbe ITopcuctema ananusa Ethernet/Gigabit Ethernet
rfc2544 V3mepenust 1o metonuke RFC 2544

datacom IToncuctema DataCom

g821 g826 basoBbie nsmepeHus

el [Togcucrema aHanusza KM

g821 g826 basoBbie n3mepeHmst

jitter I>xutTep

pshape dopma MMIyIbCa U OCUUIIIIOrpaMma

mtj MT]J

jtf JTF
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