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1. BBepeHue

B HacToSIIIEM PYKOBO/ICTBE MPeCTaBIeHbI CBeJeHNSI 06 OCHOBHBIX QYHKIIMSIX, CIIO-
cobax TOAKIIOUEHMST ¥ HACTPOJiKe YHUBEPCAJbHOTO WM3MEpPUTENIbHOTO 30HIA
METPOTEK M716-02-001/2.

IMpumeuanue. udopmalins 1o KoOMaHaaM IpuBeneHa B 6porrope « YHUBepCcalbHbIi n3Me-
purenbHbiii 30HL METPOTEK M716-02-001/2. PykoBoAcTBO IO KOMaHAAM yIaJlé HHOTO yIIpaB-
JIEHUSI», BXOJISIEel B KOMILJIEKT TTOCTaBKI.

1.1. O6wme cBeaeHna

YHuBepcanbHblii u3MeputenbHbiii 3oH1 METPOTEK M716-02-001/2 (manee 1o Tek-
CTy TaKXe «IIPUOOP», «yCTPOICTBO») IIpeAHAa3HAUEH ISl MOHUTOPMHIA, TeCTVPOBA-
HusI ¥ aHanmu3a ceteit Gigabit Ethernet ¢ BO3MOXKHOCTbBIO JUCTAHIIMOHHOTO YITpaBIie-
HMS, @ TAKOKe BBINIOJTHEHVSI aBTOMAaTV3MPOBAHHBIX CLIeHapyeB.

METPOTEK M716-02-001/2 Bkto4aeTcs B CeThb B Pa3pbIB COeOVMHEHUS (TPaH3UT-
HBIIi PEXMM) UJIM B KaUueCTBe OKOHEUHOIo YCTpoiicTBa (cM. paszen 3). [Ipubop mop-
Jlep>kMBaeT almnapaTHbI MexaH3M «bypass» — BOCCTaHOBJIEHMe COeIVHEHUSI TP
NpoIajaHyuy MUTaHMS.

IIpubop paboTaeT mof yrpasieHNeM OIepalMOHHO cucTembl Linux.

1.2. OCHOBHbI€ BO3MOXHOCTH

1. Tenepauust u peructpanusi Tpaduka c Harpyskoit 1o 100% ua yposHe L1 (Physical),
L2 (MAC), L3 (IP), L4 (UDP) creka TCP/IP.

. JIuamasoH CKOpOCTei mepemaun JaHHbIX B ceTsax: ot 10 M6uT/c mo 1 I'6ut/c.
. Tectp1 RFC2544 out-of-service 1 in-service.

. V3smepeH1e MPOMYCKHOJ CIIOCOGHOCTY KaHaja 6e3 BIMUSIHMS Ha CeTh.

(LU NN ]

. Usmepenus o pekomengaiuu Y.1564 out-of-service u in-service: mposepka
Ha coOTBeTCTBMUe SLA.

. Nonpmepxka VLAN Q-in-Q u MPLS.

7. i3MepeHMe akeTHOTO IKUTTePa.

(o)}

8. PexxuM MHTeJUIeKTyaabHOrO 1teiida (Smart Loopback) c omHOBpeMeHHBIM C60-
POM CTATUCTUKIU.

9. Tect TCP-niogxkmouenusi, Tect gocrynHoctu HTTP.



1. BeneHue

10.

11.
12.
13.
14.
15.
16.
17.

18.

19.

1.3.

Pexxum MPT': HenipepbiBHasi reHepauus 10 300 He3aBUCUMMBIX ITOTOKOB (L2 ynn
UDP) 1 usMepeHue IKUTTEPA, 3a[IeP>KKU U IOTePb TaKeTOB.

BosMmoskHOCTb hopmupoBanus syslog-coobuieHmii.
IMopgnepskka ogHOCTOpOHHUX (One-Way) u3MepeHmit.
IMonpepxkka NTP.

TexHomnorust PoE (nmutanue no Ethernet ka6eitio).

Yacs peanbHOro Bpemenu (RTC) ¢ oToenbHOi baTapeeii.
PeskuM «bypass» MeXIy opTamu.

Backup-nutanue: nepemayva coob1ieHMsI 06 aBapuy M KOPPEKTHOe 3aBepiile-
HMe paboThI.

dopmupoBanne «dying gasp» maketos B Buge SNMP traps (morryckaeTcst mosb-
30BaTeNbCKUil HopMaT rakeToB).

BoIBog, MHGpOpMaLNUM O COCTOSTHUM TIOPTOB U TECTOB.

KoMnneKT noctaBku

KomruiexkT mocraBku usmeputenbHoro 3oHga METPOTEK M716-02-001/2 3aBu-
CUT OT 3aKa3a U MPUBEIEH B IIaCIIopTe.



2. Mepbl 6e30NacHOCTH

— o Hauasna pa6oTsi ¢ mpu6opom METPOTEK M716-02-001/2 BHMMAaTEIbHO U3Y-
YMTe HACTOSIIee PYKOBOJCTBO IO KCILTyaTaI[MMA.

— Ecu npu6op TpaHCHOPTUPOBAICS MIIM XPAHWUIICS TIPY OTPULIATETBHBIX TEMIIE-
paTypax, TO IepeJi BKIIOUeHMEeM C/IeiyeT BbIepsKaTh €r0 B HOPMaIbHbIX KiN-
MaTUYeCKMX YCIOBYSIX HE MeHee 2 4acoB.

— VYI0BUS 3KCIUTyaTalMy OOIKHBI COOTBETCTBOBATh YCIOBUSIM, ITPUBEAEHHBIM
B IPUJIOKEHUNU A.

— Ipu 3kcrTyaTanyy Ipubopa JoJIKHbI BBITTOHITHCS 001Me TpeGoBaHus Mpa-
BIWJI IIOKaPHOJ 6€3011acHOCTH.

— [uratomas ceTh He JO/DKHA MMETh Pe3KMX CKAUYKOB HampsikeHMs1. Psapom ¢ pa-
604YMM MECTOM He JOIKHO GbITh MCTOYHMKOB CUJTbHBIX MAaTHUTHBIX U 3JIEKTPU-
YyeCcKux IoJIe.

— Heo6xonumo ob6eperatb Mpu6Op OT YIAapOB, MOMaaHNs BIaru U MbUTH, TIPO-
JIOTKUTENTBHOTO BO3/e/CTBYSI IIPSIMBIX COTHEUHBIX JTy4eii.

— TIpu OUTENbHBIX MEpPePhIBaX B paboTe PEKOMEHAYETCS OTKII0YATh GIOK IMH-
TaHus Mpubopa OT CeTH.



3. TunoBble cXeMbl BKJIIOUYEHUSA

IMonkmouenne nmpuo6opa METPOTEK M716-02-001/2 K TecTMpyeMbIM KaHa/IaM MTPO-
M3BOAUTCSI OMHUM U3 ABYX CIIOCOO0B:

1. B pa3spbIB coeayiHeHNSI MeX/y CeTeBbIMY YCTPOICTBAMM (TPAaH3UTHBIN PEXUM).
[Tepenaua ceteBoro Tpadmka ocyuiecTsisieTcst ¢ mopra A (B) Ha mopt B (A),
MIMeeTCsI BO3MOKHOCTb O HOBPEMEHHO BBIIIOJIHATD TECTHL. B ciryyae oTkioue-
HMS NIeKTPONUTAHMS LIeJIOCTHOCTh KaHala CBSI3M COXpaHSeTCs 3a CYET allla-
paTHOro MmexaHusma «bypass» (cMm. pasgen 14).

2. B xavecTBe OKOHEUHOTIO YCTPOICTBa, KOrIa MOpThl A 1 B o6ecrieunBaioT He06-
XOIMMBIe VI3MepUTeabHble QYHKINN.

CxeMbl OAK/IIOUEeHMSI TPMOOpa ONMcaHbl B paszgenax 3.1 —3.7.

Ipumeuanue. YcnoBHble 0603HaueHms Ha cxemax: NUT — Tectupyembie ceTi, RX — MpuHK-
Martoias yactb mopra A/B, Tx — nepeparoiias yactb nopra A/B.

3.1. TpaH3UTHbIN pEXUM

AY
LY
]

. MopTA  TlopT B _—

Puc. 3.1. I[TodxknwueHue npubopa 8 MpaH3umHoM pexcume

B TpaH3MTHOM peskuMe IpubOp MpoIycKaeT yepes ce6s Bce MmakeThl ¢ mopra A (B)
Ha 1opT B (A) 1 co6upaeT CTaTUCTUKY I10 MpoXoasineMy Tpaduky. OMHOBpEMEHHO C
repefaveit ceTeBOro TpaduKka MOXXHO ITPOBOAUTD TECTHI (CM. pasmen 3.2).
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3.2. TpaH3UTHbIN pEXUM € pob6aBneHUeM TeCToBoro Tpadpuka

Mopr A Mopr B

_ LA —
- _ [
' NUT - o o

=
A
[

Rx
N2

CEeTeBor Tpapuk
...... TECTOBbIA Tpaduk

Puc. 3.2. [ToOkntoueHue npubopa 6 mpaH3umHom pexcume ¢ do6asieHueM mecmoeozo mpagpuka

B TpaH3UTHOM peskuMe MOKHO ITPOBOAUTH TECTMPOBaHMe 6e3 BbIBOJA KaHaa CBsI-
31 U3 obcTyskuBaHus. I[Ipyu 3ToM Ha repegaue (TX) TeCTOBbIN TpaduK H06aBISIETCS
K IT0JIb30BATEIbCKOMY, a Ha TIpuéMme (RxX) OTaeNsieTCss OT Hero U Jajbliie He OTIIpaB-

nisetcs. TTob30BaTeNbCKMi TpaduK MMeeT HauOOMbINNiT IPUOPUTET U TTepenasTcs
C MMHMMAaJIbHO 3a1€P5KKOIA.

Ipumenenue: RFC 2544, Y.1564, naketHblit ;xuttep, MPT.



3. TnoBble CXeMbI BK/IKOYEHUS

3.3. UsmepeHus B O4HOM HanpaBJ/ieHUU

-
Tx T l Rx

MNopt A/B Mopt A/B

Puc. 3.4. ITodknrwueHue npubopa 01 nposedeHus usmepeHuti 8 00Hom HanpasaeHuu. Bapuanm 2

VimeeTcs nBa BapyaHTa MOIKIIOUEHMS] TPMOOPA )1 TPOBEAEHUS M3MEPEHU Ka-
HaJla CBSI3M B OOHOM HAIlpaBIeHUN:

1. O6a mopra npu6opa METPOTEK M716-02-001/2 roaK/IH0YalOTCST K CETH U TIPO-
BOJATCS M3MepeHus c riopra A (B) Ha mopt B (A) (cm. puc. 3.3). IIopTel MOTyT
TTOAK/TIOUATHCS KaK K OHOMY M TOMY K€ KOMMYTAaTOPy WY MapuIpyTu3aTopy,
TaK 4 K pa3HbIM.

2. Inst TeCTUPOBAaHMS UCIIONB3YIOTCS nBa npub6opa METPOTEK M716-02-001/2
(cm. puc. 3.4), CMHXpOHU3UPOBAHHBIX IO TpoToKkomy NTP.

Ipumeuanue. TlepBblit BAPUAHT MOIKIIOUEHMST 06€CIIeYBaeT MUKPOCEKYHIHYIO TOUHOCTh
U3MepeHUi, BTOPOJ OTpaHMYeH TOYHOCTbI0 CMHXPOHU3aLUM 110 poToKony NTP.

Ipumenenue: RFC 2544, Y.1564, nakeTHblit gxxutTep, MPT.
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3.4. UsmepeHUSA B ABYX HanpaBAeHUAX

Puc. 3.5. I[TodknwueHue npubopa ons nposedeHus: usmepeHull 6 d8yx HaNpasieHusx

JInst MpoBeieHMst U3MepeHMit KaHasia CBSI3Y B JBYX HAIpaBIeHUsIX 06a mopTa mpu-
6opa METPOTEK M716-02-001/2 mogK/Tt04aioTcst K CETYU U IPOBOASITCS U3MeEPEeHMS C
nopTta A (B) Ha mopT A (B), MPOTMBOIIOJIOKHbIN IMOPT ITPU 3TOM MUCIOJIb3YETCS B Kaue-
cTBe nuteiida s epeHanpasiaeHus Tpaduka Ha UCXONHbIN MOPT. B 3aBucuMocTu
OT TUIIA TeCTa, Ha MTPOTUBOIIOIOKHOM MOPTY IOJIKEH ObITh BKIIOUEH IUIEHd 2-TO,
3-r0 UK 4 -TO YPOBHSI.

Ipumenenue: RFC 2544, Y.1564, makeTHbI mxuttep, MPT.

3.5. OgHOoBpeMeHHble U3MepeHHUs

—
Tx1 ’ ‘RXZ TXZ’ }R)ﬂ

Mopt A Mopt B

Puc. 3.6. IodknwueHue npubopa ons npogedeHus dgyx mecmos. Bapuanm 1

12



3. TnoBble CXeMbI BK/IKOYEHUS

Y Y
7 NUT : ElRe. )
Tx“ JRX Tx“ JRX
MopT A MopT B

Puc. 3.7. [TodxknwoueHue npubopa ons nposedeHust 08yx mecmos. Bapuarnm 2

ViMmeeTcst ABa BapuaHTa noakioueHus rnpmubopa METPOTEK M716-02-001/2 st
MMpoBeeHVsI OMHOBPEMEHHBIX TECTOB:

1. O6a nmopra npmbopa MOIKIOUAIOTCS K CETU U OTHOBPEMEHHO IMTPOBOISITCS U3-
MepeHus ¢ mopTa A Ha nopT B u c mopta B Ha mopT A (cM. puc. 3.6). IIpu Takom
crocobe MOIKIIIOUeHMSI MOKHO B OFZHO U TO K€ BpeMsl MPOBOAUTH IBa TecTa
RFC 2544 mnu MPT, uTO ITO3BOJISIET OLIEHUTH ITOTEPU MAKETOB MM 3alIepsK-
Ky B HanpasieHuu A (B)=B (A) nipu ogHOBpeMeHHOJ Harpy3Kke HallpaBjleHUs
B (A)=A(B).

2. O6a mopTta mpu60opa MOAKITIOYAIOTCS K CETU Y OMHOBPEMEHHO MTPOBOASITCS M3-
MepeHus ¢ mopta A Ha moptT A u c nopta B Ha nopt B (cMm. puc. 3.7). [Ins nepeHa-
MpaBJieHust TpadmKa UCIIoAb3yeTcs Apyroi mpu6op METPOTEK M716-02-001/2
WM aHAJIOTUYHOE 060pYIOBaHMeE.

Ipumenenue: RFC 2544, MPT.

13
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3.6. YpanéHHbln wnend

/_/.7/' R
'/\ NUT .
-
Tx| |Rx
MopT A (B)

) A

Puc. 3.8. IlodknwueHue npubopa ons mecmuposaHusi ¢ «A» Ha «A»

B sToMm peskume oauH nopt npu6opa METPOTEK M716-02-001/2 moakiitoyaeTcst K
ceTU U MPOBOJATCS M3MepeHwusi ¢ nopta A (B) Ha mopT A (B). [I15 nepeHamnpaBieHust
Tpaduka ucronb3yercs Apyroii mpubop METPOTEK M716-02-001/2 niu aHaaormy-
Hoe 06opynoBaHue.

Ipumenenue: RFC 2544, Y.1564, nakeTHbIN mxuttep, MPT.

3.7. TectupoBaHue aCMMMETPUUYHDbIX KaHaJI0B

Mopt A(B): reHepauus
ynpasnsiowWero curHana
v nepenaya faHHbIx

Mopt A(B): Np1éM faHHbIX
¥ nepeaaya cTarycHoit

WHopMauun
Tx Rx hop

_— >

JokanbHbii nprbop

JucTaHuMoHHbIN Nprbop

Mopt A(B): reHepauus
yNpaBnsioWero curHana Mopt A(B): reHepaums AaHHbIX
W NPUéM AaHHbIX 1 cTaTycHoW UHchopMauum

KaHan ynpasneHns

JNokanbHbli npubop

JucTaHUMOoHHbIN Npubop

Puc. 3.9. I[TodxknwueHue npubopa o1 MecmuposaHust AcCUMMemMpPUUHbIX KAHAN08

14



3. TnoBble CXeMbI BK/IKOYEHUS

[Ipy npoBeneHNM TECTUPOBAHMS UCIIONb3YETCS [BA YHUBEPCAIbHBIX 30HAA: JIO-
KaJIbHBIV, HA KOTOPOM MPOM3BOAMTCSI HACTPOIiKa MapaMeTpOB aHaAM3a, U AUCTaH-
LIMOHHBIN, HAXOASUIMIICS Ha APYrOM KOHILIE aCMMMETPUYHOrO KaHasia. Takoe mop-
KJII0UeHMe JaéT BO3MOXKHOCTh OLIEHUTh PabOTOCIIOCOGHOCTb KaHajla CBSI3Y He3aBM-
CUMO 151 KayKA0ro HaripaBjieHus1. Pe3ysibTaThl TeCTa JOCTYIIHbI Ha JIOKAJIbHOM IIPU-
6ope.

ITpumenenue: RFC 2544, Y.1564.
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4. BHewHU BUA,

4.1. TectoBblie NOPThbI

(0000000000000

O

Power
(Alarm) A B

Puc. 4.1. /luyesas naxenv npubopa METPOTEK M716-02-001/2

JInuesas nanenb nmpu6opa METPOTEK M716-02-001/2 umeet nBa nopta (A u B)
LIS TIONK/TFOUeHMSI K TeCTpyeMoMy yeTpoiicTBy uiau cetu Ethernet/Gigabit Ethernet.
CxeMbl TOAK/IIOUEeHMSI IPUBeJIeHbI B pa3zene 3.

4.2. MHAUKaATOPbl COCTOSIHUS NOPTOB

IMopTtst A, B 1 Management nnpu6opa METPOTEK M716-02-001/2 uMeroT ABa cBe-
TOAVMOIHBIX MHAMKATOPA AJI OIIpe/ie/ieHNsI COCTOSIHUS M aKTUBHOCTYM COeAVHEeHMSI.

Act Act
Link | Link
| 4 |

T

A B Management

Puc. 4.2. CeemoduodHsle uHoukamopst nopmos A, B u Management

WNupuxatop IIBeT Onucanue

Act OpaHXeBblii (MUTaeT) UOET IpuéM/Tepeada JaHHBIX

— anéM/Hepe;:[aqa JAaHHBIX HE OCYIIEeCTBJISIeTCSI

Link 3€JIEHBIN CoeyiHeHVIe YCTaHOB/IEHO

- coefViHEeHMS HeT
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4. BHewHn BMA,

4.3. Pa3zbéMbl 3aaHen naHenu

UUU%UUUUUUUUUUUUU

0000000 fensgeers

Console USB ]

microSD

Puc. 4.3. 3aduss nanens npubopa METPOTEK M716-02-001/2

MapxkupoBka |Ha3naueHue
o0-6® [MogkT0ueHe BHELIHEro 6J10Ka MUTaHMUSI.
Mini USB-niopT 1151 MOgK/II0UeHMsI K IEPCOHAIBHOMY KOMITBIOTEDY B pEsKMMe
Console -
USB-serial.
PasbéM C KapToit MMaMsTH, cofepskaimieii IporpaMMHoe obecrieueHie
npubopa.
micro SD

Ilpumeuanue. Paborta mpubopa 6Ge3 yCTAHOBJIEHHOJ KapTbl HEBO3MOXKHA.
HeponycTyMo u3B/IeKaTh KapTy NaMsITU M3 pasbéMa [ UCIONb30BaHuUs B
IPYTUX YCTPOJCTBAX.

uUsB

Micro USB-nopT /151 MOAK/II0YeHMS] BHEIIHUX YCTPOMCTB MU COeIUHEHMUS C
IPYTMMM YCTPOICTBAM, B 3aBUCMMOCTH OT PeskuMa paboThl (CM. pasnen 4.4).

Management

VianéHHoe ympaBiieHne yCTPOCTBOM.

4.4. PexkuMbl pa6oTbl USB-nopTta

Micro USB-miopt npu6opa METPOTEK M716-02-001/2 («USB», cM. puc. 4.3) MOKeT
paboTaTh B ABYX pEXKMMAX:

1. «USB OTG Host». B 3TOM peXXume K Ipubopy MOKHO IMOJK/IIOUYATh BHEIIHME
ycTpoiicTBa, Hanpumep, USB-Hakonutenu u Wi-Fi aganTtepsl.

Ipumeuanue. [JomrycKaeTcsl UCIIOMb30BATh TOIBKO ITPOBEPEHHbIE M PEeKOMEHJOBAaHHbIE
npousBoputenem Wi-Fi aganrtepsl. [I1s1 moydyeHMs aKTyaJIbHOTO CITMCKA afalTepoB cie-
IyeT 06paTUTHCS B CITyKOY TEXHMUYECKOI oA Iepskku (cM. paszen 18).

2. «USB OTG Device». B 3ToM pexkume MpuO0p MOKET GbITh TTOAKITIOUEH K APYTO-
My YCTpPOICTBY, paboTaiiemy B KauecTBe «USB OTG Host». IIpu nopkiove-
HUM K nepcoHasibHOMY KomIibioTepy (ITK) METPOTEK M716-02-001/2 onipene-
JIIeTCSI B CUCTeMe KaK TPU YCTPOICTBa:

17



METPOTEK M716-02-001/2. PykoBoACTBO N0 3KCNayaTaLmu

1) «uck». Takoe MOAK/ITIOUEHME UCTIONb3YeTcs IJist 06MeHa daityiaMu MeXIy
1K u mpu6opom.

2) «CeTeBoe ycTpOICTBO». B aTOM cityuae cpenu ceteBbix MHTEpdeiicoB TTK
MTOSIBUTCST HOBBIN MHTEpdesic, Harpumep, «usb0». HacTpous 3TOT MHTEp-
(eiic, MOKHO MOIKIIOUUTBCS K MPUOOPY MO MpoToKomy SSH.

3) «Koncosnb /dev/USB<x>». KOHCOTb MCTIOTB3YETCS 1J1s TOAKTIOUEHUS K ITPU-
60py MOCPeICTBOM TEPMMHAIbHBIX IMPOTPaMM, HAIIpUMep minicom mau
HyperTerminal.

4.5. Uupukatop Power (Alarm)

CBeTonMOnHbI MHANKATOP Power (Alarm), pacIlONOKeHHbIN C/leBa OT TeCTOBBIX
opTOB (CM. puc. 4.1) 3aropaeTcs Ipy NOAKIIOUEeHUY BHEIIHErO MUTaHUSI:

— KpacHbIit — micro SD KapTa He yCTaHOBJIEHA WM HA Hell He 0OGHapyKeHO Ipo-
rpaMMHOr0 obecreyeHus: Ipubopa;

— 3eEHbIIT — 3arpy3ka pmubopa yCrelrHo BbIIIoTHeHa.

18



5. NMoaroTtoBka K pa6oTte

o Hauasna pa6oTtsl ¢ mpu6opom METPOTEK M716-02-001/2 Heo6X0A MO BBIIION-
HUTD CIeIyIoINe AeACTBUS:

1.

[Mocne n3BneyeHNs yCTPOICTBA U3 YIIAKOBKY IIPOU3BECTY BHEIIHUI OCMOTP U
MPOBEPUTHh KOMIIEKTHOCTb B COOTBETCTBUY C MACIIOPTOM.

. Eumm HpMGOp TPAHCIIOPTUPOBAJICA UJIN XPAHWJICA IIPU OTPULIATE/IbHBIX TeMIIE-

paTypax, To Iepe]; BKIIoYeHNEM CIeqyeT BbIIePKaTh er0 B HOPMaTbHBIX KM -
MaTUYECKUX YCIOBUSIX HE MEHee 2 YacoB.

. TlogxmiounTh 670K MUTAHMS K Pa3beéMy IUTaHMs Ipubopa (cM. puc. 4.3), a 3a-

TeM K 3JIeKTpUUYeCcKoi poseTke. [locie moaK/IIUeHNs 3aropaeTcs 3eJIEHbIM UH-
nukarop «<PWR/ALM» (cMm. paspen 4.5).

. TTomK/IIOUNTBCS K IPUOOPY, C/IeAyst yKasaHUsIM paszena 6.

Ipumeuanue. Viudopmaius 1o KoMaHAaM MpuBeAeHa B Gpoiriope «YHUBEPCATbHBII
nsMmeputenbHbiii 3051 METPOTEK M716-02-001/2. PyKOBOACTBO O KOMaHIaM yIaleéH-
HOTO YIIpaBJIeHNS», BXOJAIIEN B KOMILIEKT IOCTaBKU.
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6. NMoaknyeHne K npnbopy

IlJist HaCcTpoO¥ KM U yripaBienust GyHkiusmu npmubopa METPOTEK M716-02-001/2
ucnonbsyetcss uatepderic USB («Console», cm. puc. 4.3) wiu nopt «Management»
(cm. puc. 4.3).

6.1. NMapamMeTpbl NOAKNIOYEHUSA

Ha npu6ope METPOTEK M716-02-001/2 ycranoBiena OC Linux u co3aHbl ABe
YUYETHBIE 3aIUCH:

— root (T0/Mb30BaTe b C HEOTPAaHUUEHHBIMU IIPaBaMM): yrpaBiaeHue dainamuy,
ceTeBbIMU MHTepdelicaMi, yCTAHOBKA TIAKETOB;
— admin (TTosb30BaTeb): yIpaBieHye GyHKIMIMM TpuGopa.

IHpumeuanue. Ilop yUETHOI 3amMChIO root paboTaTh ¢ MIPMOGOPOM CJIEAYeT MPenebHO BHI-
MaTebHO.

B Tabnuiie HIsKe MIPUBENEHbI TapaMeTPhI /IS IePBOTO MOAKIIOUEeHMS K TPUOOopY.
IMocnte coepuHenust ¢ mpubopom maponu u IP-aapec nopra «<Management» MOXHO
U3MEHUTD, CJIeAysI YKa3aHMsIM pa3genos 7.2 u 7.1.

ITapameTp 3HaueHue 110 yMOTYaHUIO
[P-agpec nopta «Management» 192.168.0.1

TMapomnb a5 y4€THOI 3ammcy root root

IMaponp g5 y9€THOIM 3amycy admin admin

Ipumeuanue. HacTosiTeNbHO PEKOMEHIYETCSI MU3MEHUTD ITaposib JJIsS yIETHON 3amucy root
MpY TOAKITIOYEHNY TPUO0PaA K CeTU 0OILETO MOIb30BaHMSI.

B c1ydae ycIienmHoro mogK/IloYeHus K TpMoopy B OKHO TEPMUHAIbHO IMTpOrpamM-
MbI BBIBOAUTCS MIPUIIALIeH)e KOMAaHIHOM CTPOKM (CM. OpOIIIOpY «YHMUBEPCAIbHBbIN
u3smeputenbHblii 30HIT METPOTEK M716-02-001/2. PykoBoAcTBO 10 KOMaHgaM yaa-
JIEHHOT'O YIIPABJIEHUSI»).
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6. MNopkntoyexune K npubopy

6.2. Moakn4veHue no uHTepdeicy USB

6.2.1. OC Linux

BsaumopeiictBue ¢ mpu6opom B OC Linux ocymiecTBisieTcsl IOCPECTBOM CTaH-
maptHoro npaiiBepa USB serial 1106071 JOCTYITHO TepMUHATBHOM TPOrpaMMBbl (Ha-
npumep, minicom).

JI71s1 yCTaHOBKY COeIMHEHMSI MEKAY MepCOHaIbHbIM KoMITbioTepoM (1K) u mpu6o-
POM C UCIIOJIb30BaHMEM MPOrPaMMBbI Minicom HEOOXOAMMO BBITIOTHUTD CJIEAYIOIINE
IeiCTBUS:

1. MopxmounTts MopT «Console» mpubopa k USB-nopTy IK.
2. TomKMIOUUTh GIOK TUTAHUS K pa3beéMy MUTaHUS pubopa (CM. puc. 4.3).
3. HaIlK 3anyctuTh mporpaMmy minicom:

minicom -D /dev/ttyUSBO -b 115200

Ipumeuanue. B HacTpoiikax MPOrpaMMbl Minicom HEOOXOAMMO BBIK/ITIOUMTD alapaT-
HOEe U TPOrpaMMHOE yIIpaBJieHMEe TTOTOKOM.

4. B C/iydae yCIIeIHOTrO CoeaMHeHNsI B OKHO TepMI/IHaJ'IbHOI‘/JI IIpOorpaMMbI 6y,ELET
BbIBEE€HO IIpUIJIallIeHNe OJIsd BBOAA MMEHMU IT0JIb30BaTE/IA U IapOJId.

IMocsie KOPPEKTHOTO BBOA MMApaMeTPOB MOAK/IIOUEHNSI MOSKHO YIIPaBJIsSTh Mpu6o-
POM C TIOMOILIbI0O KOMAaH/I, IIpeACcTaBJIeHHbIX B 6pOILIope « YHUBEPCATbHbI U3MepH-
TenbHbIN 308 METPOTEK M716-02-001/2. PyKoBOACTBO IO KOMaHAaM YA€ HHOTO
YIIpaBIeHUSI».

6.2.2. OC Windows

BsaumoneiictBue c mpubopom B OC Windows ocy1iiecTBsIeTCsI TOCPeICTBOM Jpaii-
Bepa Virtual COM Port. [TaHHbI ApaiiBep ciegyeT MpeaBapuTeIbHO YCTAHOBUTD Ha
[IK g1 vHunmManusaium npubopa B cucreme. @aiiyibl paiiBepoB A/ pasIMUHbIX
omnepalMOHHbBIX CUCTEM U yKa3aHMsI 110 X YCTaHOBKe IIpe/ICTaB/IeHbl Ha caiiTe KOM-
nauuy FTDI Chip: http://www. ftdichip.com/Drivers/VCP.htm.

Ipumeuanue. B3aumozeiicTBye ¢ Mpu6GOPOM MOXET 06eCreunBaThCs KaK CTaHAAPTHBIMU
cpencrBamu OC Windows — mporpammoii HyperTerminal, Tak 1 TepMMHaIbHBIMU MTPOTPaM-
MaMM CTOPOHHUX ITPOU3BOAMTEEIA.

Il yctaHOBKY coefmueHmst Mexxay ITK v mpubopom ¢ 1CIToIb30BaHMEM MPOrpam-
mbl HyperTerminal Heo6X0a1MO BBITIOTHUTH CJIEAYIONIME TeACTBUS:

1. TMopkmounTs mopT «Console» nmpubopa K USB-mopry IK.
2. TomkmoUUTh GIOK MUTAHUS K Pa3beéMy MUTaHUS pubopa (CM. puc. 4.3).

3. HaIlIK 3anmyctuth nmporpammy HyperTerminal.
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4. Co3paTh HOBOe noaxioueHne: «dain» =«HoBoe IMOIK/II0UeHe».
5. 3amaTh MM ITOOK/IIOYEHMS.

6. Onpepnenutb, KakuM COM-TIOPTOM B CUCTEME SIBJISIETCS ITOAKIIIOYEHHBIN IIPU-
60D, 06PaTUBIIVCD K CTAHZAPTHOMY IIPMUIIOKEHMIO «/IycIIeTyep yCTPOiCTB»:

«Moii kKoMIbIoTep»=- «CBOMCTBa»=>«O60pyIOBaHME»=> «[IVICIIETUED YCTPOACTBY.
7. BbIGpaTh MOC/IeqOBATEIbHBIN IOPT, K KOTOPOMY MOAKIIIOUEH TIPUGOp.

8. YCTaHOBUTH MapaMeTphl MOCIeS0BaTEe/IbHOrO OPTa:

— cKopocThb (6ut/c): 115200;
— OUTHI TaHHBIX: 8;
— YETHOCTD: HET;

— CTOIOBbIE 6UTHI: 1;

yIipaBjieHM€e ITOTOKOM: HeT.

9. Tlocie HaxkaTusl Ha KHOMKY Enter HyperTerminal mombiTaeTcsl ycTaHOBUTD CO-
envHenue ¢ METPOTEK M716-02-001/2. B cnydae yCIlellIHOTO COeIVMHEHMS B
OKHO TEePMMHAJIbHOV TTPOrpaMMbl OyIeT BbIBEIEHO MpPUIVIALIEHMEe /AJS BBOJA
VIMEHM I10JIb30BaTEJIST U ITaposIs.

I[Tociie KOPPEKTHOTO BBO/IA MTAPAMETPOB IMTOJKITIOUEHMSI MOSKHO YITPABJISTh TPUGO-
POM C TTIOMOIIIbIO KOMaH/I, MPeJCTaBIeHHbIX B GpolIope « YHUBEPCATbHbBIN U3MepU-
tenbHbIN 30HL METPOTEK M716-02-001/2. PyKOBOACTBO 10 KOMaHZaM yoaJléHHOTO
yIIpaBIeHUS».

6.3. NMoakno4veHue no nHtepdericy Ethernet

6.3.1. OC Linux

Ilnst ycraHOBKM coequHenus mexay [TK u mpu6opom METPOTEK M716-02-001/2
cienyer:

1. MoaxmwounTs opt «<Management» mpubopa K ITK mau cetn.
2. TIomkmounTh GJIOK MUTAHUS K pa3beéMy MUTaHMUS ITpubopa (cM. puc. 4.3).
3. HaIIK OTKpBITH OKHO TepMMHAa/la ¥ BBECTY KOMaHAY:

ssh admin@IP-appec_nopta_Management

(unu ssh root@|P-agpec_nopta_Management)

4. BBecTu nmapomb AJ151 UCIIO/Ib3YeMOi YUETHOI 3aMNUCH.

IMocsie ycmenrHoro BBOAA MAposl MOKHO YIIPaBJISITh MPUOGOPOM C MIOMOIIBIO KO-
MaHI, TpeACTaBJIeHHbIX B OpOIIOpe «YHUBEPCAJIbHbI M3MEPUTENbHbBI 30H]
METPOTEK M716-02-001/2. PykoBOACTBO 10 KOMaHJaM yAaJIEHHOTO YIIPaBIeHUS».
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6. MNopkntoyexune K npubopy

6.3.2. OC Windows

Ilnst yctraHOBKM coenvHenus mexmy ITK u mpu6opom METPOTEK M716-02-001/2
clenyer:
IMopxmounTth MOPT «Management» mpubopa K ITK mm cetu.
. MopkmrounTh 610K MUTAHUS K Pa3bEMy MUTaHUS pubopa (cM. puc. 4.3).
. HaTIK OTKpbITh TEpMMHA/IBbHBIN K/IMEHT c oaaep>xkoii SSH, nannpumep PuTTY.
. 3agats IP-agpec nopra «<Management» 1 BOIITU B CUCTEMY.

. BBecTtu ums nonb3oBaTessi: admin mian root.

AN 1 R W DN

. BBectu maposnb mJist BBIGpaHHOM YUETHO 3aMUCH.

TMocse yCHelHoro BBO/A Maposist MOKHO YIIPaBISITh MPUOGOPOM C TIOMOIIIbIO KO-
MaHj, IIpeACTaBJIeHHbIX B OpoIIope «YHUBEpPCATbHbI M3MEPUTENbHbBIN 30HT,
METPOTEK M716-02-001/2. PykoBOACTBO 110 KOMaHAaM yAaJIEéHHOTO YIIPaBIeHUS».
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7. KoHpurypauus npmbopa

7.1. HacTtpoiika ceTeBoro agpeca noprta «Management»
15t u3MeHeHUs ceTeBOTo aapeca nmopta «Management» (cM. puc. 4.3) ciienyeT:
1. MoaxnwounTbes K npub6opy METPOTEK M716-02-001/2 (cM. pa3nen 6), UCIIONb-
3ysl YUETHYIO 3aIMUCh root.
2. OTKpbITH (aiisl ceTeBbIX HACTPOEK B pedaKTope vim:
vim /etc/network/interfaces

3. B ciyuae momyueHus ceteBbiX HacTpoek o DHCP B daiise momkHa IpuUcyT-
CTBOBATb CTPOKA:

iface ethO inet dhcp
4. Tlpu 3amaHMM HACTPOEK BPYUHYIO B (aiiyie JOKHBI MPUCYTCTBOBATH CTPOKM:
iface ethO inet static
address <IP-appec>
netmask <macka noacetu>
ITpu HeOOGXOAMMOCTY 3a1aTh:
gateway <IP-agpec wnto3a>
dns-nameservers <IP-agpec 6a3bl DNS>
5. st moaTBepsKAEeHUS HaCTPOEK BBECTM KOMaH/Ibl:
ifdown ethO
ifup ethO
6. BBecTu KOMaHIy:
ifconfig ethO
B c1yyae yCIeIHoro BhITIOTHEHMST KOMaHIbl B TEPMUHAIbHO IIPpOrpaMMe 0TO0-

passTcs mapaMeTphbl CeTH, 3HaUeHUsT KOTOPBIX OYAYT COOTBETCTBOBATH 3a4AHHBIM
paHee HaCcTpOiKaM.
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7. KoHdurypauus npubopa

7.2. UameHeHUe napons

st isMeHeHMsT TIapoJist TI0 YMOTYaHMIO (CM. pasjien 6.1) ciemyert:

1. TMopxmounTtbes K mpu6opy METPOTEK M716-02-001/2 (cM. pasfen 6), MCIIO/b-
3ysl YYETHYIO 3aIMCh root.

2. BBecTyu KOMaH[Iy passwd U C/1e[0BaTh yKa3aHMIM Ha skpaHe I1K.

7.3. No6baBneHne nonb3oBaTenem

Inst mo6aBeHusT HOBBIX TI0JIb30BaTENIEN CIeyeT:

1. TlogxmrounThes K mpub6opy METPOTEK M716-02-001/2 (cM. paszen 6), UCITOMb-
3ys1 YUETHYIO 3aI1MACh root.

2. BBecTtu KomaHIy adduser u c/iefoBaTh YKa3aHUsIM Ha sKpaHe ITK.
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8. Metoauka RFC 2544

IMpumeuanue. HbopMaiys 1o KOMaHIaM, TO3BOJISIONIVIM BBITTOJIHUTD Y HACTPOUTD TECTHI
o metoayike RFC 2544, npuBeneHa B 6polnope « YHUBEPCaIbHbI M3MEPUTENbHbIN 30HT
METPOTEK M716-02-001/2. PykKoBOACTBO 110 KOMaHaM yAJIEHHOTO YIIpaBIeHUsI», BXOISI et
B KOMIUIEKT IIOCTaBKM.

Metonuka RFC 2544 [1] onpenesnsieT Hab6op TeCTOB, KOTOPbIe UCIONb3YIOTCS TIPU
OLIeHKe BaXKHeMIIuX napaMeTpoB ceTeBbix ycrpoiicTB. METPOTEK M716-02-001/2
MO3BOJISIET TMPOBOAUTDL UEThIPe CTAHJAPTHBIX TeCcTa COIIAaCHO PeKOMEHAAIMSIM
RFC 2544: aHanu3 IPOMYCKHOM CITIOCOOHOCTH, 3a€P5KKM, YPOBHS TTOTEPH KagpPOB U
TpefenbHOM HATPY3KN.

8.1. AHanus NponycKHOM CNOCo6HOCTH

1 Vi
1 >
NPOM30IILIIA TOTEPs -
KaJIpoB Y N
y: N
V2<Vl1 \ —_—
o NUT ) «——

_4

Ne nonbITKH

V1, V2 - ckopocTh nepe/iaus JaHHbIX

Puc. 8.1. Ananu3z nponyckHoti cnoco6Hocmu

Ipumeuanue. AHaM3 IPOITYCKHO CITOCOGHOCTM IMTPOBOAUTCS C L[E/TbI0 ONIPeeeHN s MaK-
CUMAaJIbHO BO3MOKHOM CKOPOCTY KOMMYTAI[MU JIJISl CETEBBIX 3JIEMEHTOB B TPAHCITOPTHBIX CETSIX
Ethernet.

ITporycKHast ClIOCOGHOCTh — MaKCMMaJlbHasl CKOPOCTh Mepeaayui AaHHbIX, Ha KO-
TOpOJt Konu4ecTBO Kampos', mpomenmyx yepe3 DUT, paBHO KONMMUYECTBY Kaf[pOB, OT-
MpaBJeHHbIX €My C TECTUPYIOLIEro 060pyaoBanus. IIpu aHamM3e MPOIyCKHOI CI1o-
COGHOCTY UCIIONb3YeTCsI MeTO, 6MMHAPHOTO ITOMCKA.

! Tele/IHbI KaDp W nakem B ONUCAHUAX TECTOB ABNAKOTCA CUHOHUMaMU.
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8. Metoamka RFC 2544

Iy ompemeneHusl MPOITYCKHO CITOCOOHOCTY HEKOTOPOE KOJIMYECTBO MAaKETOB C
3aJlaHHOJ CKOPOCThIO MepenaéTcst Ha Bxon DUT (puc. 8.1). 3aTeM mOACYMUTHIBAETCS
KOJINYECTBO MaKeTOB, MpuileAnx ¢ BixogHoro rnopra DUT. Eciu oHO oka3biBaeTCst
PaBHBIM KOJIMUECTBY OTIIPABJIEHHBIX IAKETOB, TO TECT 3aBepIIaeTcsl, Tak Kak OKOH-
YnJICS yCIeIIHO Ha 3a/IaHHO Mob30BaTeseM CKOPOCTH.

Ecnu KonmuecTBO MPUHSTHIX TAKETOB OKa3bIBA€TCS MeHbIIe, Y4eM KOJIMYEeCTBO Ie-
penaHHbIX, TO HAUMHAETCs MTOMCK MaKCMMaIbHO BO3MOXXHOM CKOPOCTHU, Ha KOTOPOit
OTCYTCTBYIOT TIOTEPU: TEKYyIasi CKOPOCTb YMEHbIIAETCS BABOE, U TECT MOBTODSIET-
cs1. Ecu B X0Zle HOBOTO TeCTa MOTePh HET, CKOPOCThb YBEJIMUMBAETCSI Ha TIOJIOBUHY,
COIJIACHO aJITOPUTMY GMHapHOTrO Moucka. Eciiv nmorepu 6p11M — CKOPOCTh YMEHbIIIa-
eTcs BABoe. [Toce M3MeHeHUsI CKOPOCTH TeCT MOBTOpsieTcs. Mi3MepeHMs BbITIOIHSI-
I0TCSI IO TEX MOp, ITOKa He OyeT HaliJeHo 3HaueHue, 6/11M3K0e K 3SHAUeHUIO JeiiCTBU-
TEeJIbHO MPOIMYCKHO CIIOCOOHOCTH C TOUYHOCTHIO, YKAa3aHHOM B HACTPOIKAxX TeCTa.

8.2. AHanus 3aaepxKu

M - xanp ¢ meTxoit
I1auKa KajpoB

OOoms -

sanepxkka = Tb - Ta

Puc. 8.2. Ananus 3adepiku

Tpumeuanue. AHanM3 3aI€PKKM TIO3BOJISIET OLIEHUTb BPEMsI, KOTOPOe HEOOXOAMMO Kaapy
IS TIPOXOKIEHMSI OT MCTOUHMKA K IOJTy4YaTesTio ¥ 06paTHO. M3sMeHeHe BeJIMUMHbI 3a1ePKKM
MOYKET TIPMBOAUTH K TPobeMam B paboTe CEPBUCOB PEaTbHOTO BPEMEHN.

[Ipm aHanm3se 3agepsKKU OJ1s1 KOKOOTO pa3Mepa IMakeTa Ha 3aJ4aHHOM (Mau TOmy-
YeHHOI B pesynbTaTe TecTa «[IpomycKHasi CTOCO6HOCTb») CKOPOCTY OTIIPAB/ISIETCS
IIOTOK KaJIpOB, afipeCOBaHHbIX MTOJTyYaTeso. B akeThl BCTABISIOTCSI METKM OTIpe[ie-
neHHoro ¢opmarta. Ha nmepenaroieit CTopoHe 3anMCbIBaeTCst 3HaUeHne Ta — BpeMms,
K KOTOPOMY IaKeT C METKOJi 6bLJT ITOJTHOCTBIO MepenaH. Ha npuéMHOi cTopoHe orpe-
JleisieTCst MeTKa U 3alMCchIBaeTCsl 3HaueHue Tb — BpeMmsi Ipuéma MakeTa ¢ MeTKO.
3afiepsKKa MpeacTaB/isieT co00ii pasHUILY 3HAUYEHUI 3TUX MeTOK: Tb - Ta. ITo pe-
3y/IbTaTaM aHaau3a BBIUMCISETCS CpeHSISI 3ajepKKa.
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METPOTEK M716-02-001/2. PykoBoACTBO N0 3KCNayaTaLmu

8.3. AHanu3 ypoBHS NoTepb KaapoB

100%
—

X %
norepu -X % —
P N
90% N —
1 — T —

-~
HOTepH-XZ% - //

Ne nonsITKH

Xl%’ X2% — HOTEPH IPH COOTBETCTBYIOLIEH HArpy3Kke

Puc. 8.3. Ananus ypogHs nomeps Kaopos

IIpumeuanue. AHanu3 ypoBHS IOTEPb KaAPOB HEOOXOAVM [IJIsl IIPOBEPKY CIIOCOGHOCTH Ce-
TU MOAAEPXKMUBATH TPUIOXKEHVSI, KOTOpbIe paboTaloT B peajbHOM BpeMeH! (6e3 BO3MOKHOCTHI
TOBTOPHOI Tepenaun), Tak Kak GOJIbIION MPOLIEHT MOTePb KagpoB MPUBEAET K YXYAIIEHUIO
KauecTBa cepByuca. JIaHHbIA TeCT MO3BOJISIET PACCYMTATH MIPOLIEHT Ka[pOB, KOTOPbIE HE GbLIN
rnepenaHbl CeTeBbIM 3JIEMEHTOM IIPU ITOCTOSIHHOM Harpyske 13-3a HeL0CTaTKa alrnapaTHbIX pe-
CypCOB.

[Tpu aHanu3se ypoBHS noTeps Kaapos Ha Bxoh DUT Ha 3a7aHHON HavyalbHOM CKO-
POCTM IOCBITIAETCSI HEKOTOPOe KOAMYECTBO KaApOoB (input count) M MOACUUTHIBA-
€TCsI KOJIMYEeCTBO MaKeTOB, Mpuienmux ¢ BpixogHoro nopta DUT (output count).
UcnbiTaHMs TOBTOPSIOT, YMEHbIIIasi CKOPOCTh T@CTOBOTO MOTOKA [0 3aJJaHHOTO KO-
HEYHOTO 3HAYeHMs, TIOKa B ABYX IOMbBITKAX IMOAPST He GYAeT MOTePSTHO HU OJHOTO
Kazpa. YpoBeHb MOTEPh KaIPOB PACCUYMTHIBAETCS 0 hopmyiie:

100 x (input count — output count)

(input count)
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8. Metoamka RFC 2544

8.4. AHanus npepenbHOM HarpysKku

nayka KaJpoB

o [

1 kanp motepsn

KOJI-BO Ka/IPOB B Mavke
yMenb deTCS{ NUT 4’

EIEIEI

1oTeph HET

Ne momnbITKH

Puc. 8.4. Ananus npedenvHoll Hazpy3Ku

IIpumeuanue. AHanM3 MpenebHONM Harpy3Ky MO3BOJISIET OLIEHUTDh BpeMsl, B Te4eHue KOTO-
POrO YCTPOWCTBO CIIPABJISIETCS] C MAKCMMaIbHOI HATPY3KOIA.

[Mpu aHanuse npepenbHOM Harpy3ku Ha Bxon DUT oTchuIaloTCsl Kaapsl € 3aaH-
HOJ (M1 TIOMyUeHHOIt B pe3y/bTaTte TecTa «[I[pomyckHast ClI0CO6HOCTb») CKOPOCTHIO
Y TIOLICYMUTBIBAETCS KOMMYeCTBO nakeToB ¢ Bpixoga DUT. Eciin oHO OKa3bIBaeTcs paB-
HBIM KOJIMUECTBY OTIIPaB/IeHHbIX KapOB, TO TeCT 3akaHuMBaeTcsl. Eciiu ke Konuue-
CTBO IakeToB Ha Bbixoje DUT mMeHbllle yMcia OTIPaBAE€HHbIX, TO BpeMs YMeHbIla-
€TCS U TeCT MOBTOPSIeTCS.
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9. Y.1564

IIpumeuanue. 'HbopMaIysi 0 KOMaHIAM, TO3BOJISIIONIVM BBIIIOTHUTD U HACTPOUTD TECTHI
o pekoMeHpauuu Y.1564, npuseneHa B 6poriope «YHUBEPCAIbHbIN U3MEePUTETbHbBIN 30H],
METPOTEK M716-02-001/2. PykKoBOZCTBO 110 KOMaH1aM yAaJIEHHOTO YIIPAaBIeHUS», BXOASIL e
B KOMIIJIEKT ITOCTABKMU.

OcHOBHOI1 3amaveil mpu TectupoBanuu Ethernet-ceTeit sBisieTCsl onpenesieHne
COOTBETCTBUSI TIPEAOCTABIIIEMBIX YCIYT (HATpUMep, BUAEO, TeledOHMM, STeKTPOH-
HOJi TIOYTBI, OHJIAMH-UTP U T.H.) XapaKTepPUCTUKaM, KOTOpble OTOBapMUBAIOTCS B CO-
rIaleHuy o6 ypoBHe o6cryskuBaHus (SLA — Service Level Agreement) mexxay orie-
paTopamu CBSI3M U KiIMeHTaMu. Ha mepBoM MecTe CTOSIT BOITPOChI 06ecrieueHus ra-
PaHTMPOBAHHOTO KavecTBa obcaykuBauus (QoS — Quality of Service), koTopoe xa-
pakTepusyeTcsl pa3IMUHbBIMM MTOKa3aTensiMu (cM. pasgen 9.1). B HacTosiee Bpemst
CYILIeCTBYET Be OCHOBHbIE METOAVKHM JIJIsl OLIeHKM 3TUX rapameTpoB — RFC 2544 [1]
un ITU-T Y.1564 [5] (cpaBHEHMe METOMK MPUBEAEHO B pasnene 9.2).

9.1. NMNokasaTenu Kavecrea

OCHOBHBIE TTOKa3aTe/M KauecTBa IpeocTasisiemMoro cepsucal (SAC — Service
Acceptance Criteria):

1. FTD (Frame Transfer Delay) — 3agepskka paclipoCTpaHeHMs KaipOB.

2. FDV (Frame Delay Variation) — oTK/I0HeHMe 3aJep>KKM pacIIpoCTpaHeHMsI KaJpoB.
3. FLR (Frame Loss Ratio) — ypoBeHb ITOTepb KagpoOB.
4

. CIR (Committed Information Rate) — rapaHTHpOBaHHAsI MI0JI0CA MPOITYCKAHMS
LIS cepBuca.

(921

. EIR (Excess Information Rate) — makcuManbHO gomyctumoe rpesbiieHne CIR.

6. M-daxkTop — MakcuManabHO TOMYCTUMOe MpeBbiiieHne BennumHbl CIR+EIR.

! Tele/IHbI yanyea, Cﬂy)l(ﬁll W cepsuc B [L@aHHOM OMUCaHUK ABNAKOTCA CUHOHUMaMK
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9. Y.1564

9.2. CpaBHeHue RFC 2544 u ITU-T Y.1564

Metonuka RFC 2544 6bi1a co3maHa [Ij1s1 TeCTMPOBAHMS MaKCUMMAaJIbHOI IIPOU3BO-
IUTEIbHOCTY CETEBOTO 000PYIOBAaHMS U ITOAXOOUT AJIsSI OLIEHKM STOTO IapameTpa B
cTyyae OTHeIbHOTO KaHasia win yerpoiicTBa. Ho ¢ mosiBjeHMeM B KaHajax pas3ind-
HBIX CTY>K0, paboTaoUIMX OJHOBPEMEHHO, BhISIBUJICS PSIJT HEAOCTATKOB METOIUKM.

Pexkomenpgatus ITU-T Y.1564 yuuThIBaeT 3TM HESOCTATKM M OPMEHTHpPOBaHa Ha
TECTUPOBAHME MYIbTUCEPBUCHBIX CETEN, ITO3BOJISISI POBECTYU OBICTPYIO OLIEHKY CO-
OTBETCTBUS ceTu TpeGoBaHMsIM SLA.

RFC 2544 ITU-T Y.1564
V3smepenne FTD Vv Vv
Wsmepenne FDV? — v
V3mepenne FLR Vv v
AHanu3  OJHOBpPeMeHHO | — Vv

]Ja60T]:I HECKOJIbKUX CJIY)KG

Bpemst TecTupoBaHMs

[l mpoBepKM COOTBETCTBUSI SLA
Tpe6yeTcst IPOBECTY MOC/IeN0BATeNb-
HOCTb TOBTOPSIIOLIMXCS TecToB. B
CBSI3M C 3TMM TeCTMPOBaHME MOXKET
3aHSTh IPOAO/DKUTEBHOE BPeMs.

Inst mpoBegeHus Tecta KOHpwury-
panuu OfHOM yciyru Tpebyercss He
6oee 6 MMHYT. JIIMTEIBHOCTD TECTA
MIPOU3BOAUTENBHOCTM MOXKET ObITh
33/laHa OT HECKOJbKUX CeKYHI [0

HECKOJIbKMX CYTOK.

Takum 06pa3oM, TeCTMpPOBaHMe 0 pekoMeHauuu Y.1564 mo3BosseT ogHO3Hau-
HO OIpeJeNnTh COOTBETCTBME KaHa/la MapaMeTpaM, 3asiBJeHHbIM B SLA, a Takke
CYII[eCTBEHHO COKPATUTh BpeMeHHbIe 3aTpaThl Ha aHA/IM3 32 CUET OJHOBPEMEHHO
OIIEHKM HECKOIbKUX CITY3KO.

9.3. TecTbl KOHPUIypauumu

TecTbl KOHGUTYpALIMM COCTOSIT U3 TPEX He3aBUCUMbIX TecToB — CIR, EIR u Traffic
Policing. C ux nMoMoI1bI0 KX bl CepBUC ITPOBEPSIETCSI HA COOTBETCTBME 38/IaHHBIM
rmapamerpam SAC, a Takke OLIEHMBAETCS, OCTAETCS JIM MPOITYCKHAs CITOCOOHOCTD B
YCTaHOBJIEHHBIX ITpeJieNiax Py YBeIMUEHUM HAarpy3Kul. Llesb — y6emuTbCs B TOM, UTO
HACTPOIKM CETU TTO3BOJISIIOT KAXKIOMY CEpBUCY paboTaTh OTHEIBHO OT OPYTUX CITYKO
C 3asIBJIEHHOJ MTPOM3BOAUTEILHOCTBIO. [Ipy MpoBegeHnM JaHHBIX TECTOB CEPBMUCHI
MTPOBEPSIIOTCS TI0 OUEePEe[IA, /IS OLEHKM OTHOBPEMEHHOI PabOThI MPUMEHSIETCS TECT
MMPOU3BOAUTENBHOCTH (CM. pa3gen 9.4).

2 BenuumHa FDV ABNSETCS KNIOYEBbIM napameTpom ans VolP/IPTV u ncnonbsyertcs npu HacTpoiike ydepusaumm
Tpaduka.
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METPOTEK M716-02-001/2. PykoBoACTBO N0 3KCNayaTaLmu

9.3.1. Tect CIR

Tect CIR ucnonb3yeTcst /i MPOBEPKU TOTO, UTO TIpU Niepeave JaHHbIX C HATPY3-
koi1 Ha ypoBHe CIR mokasaTenn KauecTBa HaxXOHOSTCS B NpeJieax, yCTaHOBIEHHBIX
SLA. B xolle JaHHOTO TecTa U3MePSIIOTCSI OCHOBHbIE TIOKa3aTelu KauecTBa Kaxka0ro
cepsuca (FTD, FDV, FLR), mowie 4yero 3Tu 3HaueHMUsI CPaBHMBAKOTCS C 3aJaHHBIMU
napameTtpamu SAC.

ITpn60op METPOTEK M716-02-001/2 mo3BoMsIeT 384aBaTh KOJMYECTBO LIATOB JJIsI
npoBenenus TectupoBanusi: 1 mar — tect CIR 6ymet mpoBeéH mpu 100 % Harpyske;
2 miara — TecT OymeTr NpoBedEH B ABa drama: 50 u 100 % oT 3agaHHOI HArpy3Ku;
3 mara — tect 6ymeT mpoBenéH B Tpu atamna: 50, 75 u 100 % oT 3aaHHOI HATPY3KH;
4 mara — Tect OyaeT NMpPoBeAEH B ueThipe srama: 25, 50, 75 u 100 % oT 3agaHHOIi
Harpy3Ku.

MponyckHas
Cnoco6HOCTb

CIR

0.75xCIR

0.5xCIR

0.25xCIR Tect CIR:

war 1 war 2 war 3 war 4
warn

9.3.2. Tect EIR

Tect EIR CIyskuT 1 IIPOBEPKU TOTO, UTO IIPU Iepefaue JaHHBIX C HArpy3Koy Ha
ypoBHe CIR+EIR pe3ynbTupyomias MpomycKHast ClIOCOGHOCTD JIJIST KaXkOTO CepBuca
He TpeBbIlIaeT JONYCTMMOe 3HaueHue U Haxogutcsl B nnpefenax oT CIR (c yuérom
3amaHHoro ypoBHs notepb Kaapos) Ao CIR+EIR: CIR x (1-FLR)<IR<CIR+EIR. Benu-
uyHa notepb Kaapos (FLR) ycraHaBimBaeTcs noib30BaTeIeM.

IMpumeuanue. Pexxnm «colour-aware» (BO3MOKHOCTb IIOMeUaTh I[BETOM IIepeaBaeMble Kal-
PbI) He TIOAAEeP)KUBAETCS.
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9. Y.1564

MponyckHas
Cnoco6HocTbL

>
>

CRER | m o e e e e e e ey = = = = =

[ N /[
CIRX(1FLR) |- — — — — — — 177/ N

L TecT EIR

Tect CIR  Tect CIR Tect CIR  Tect CIR
war 1 war2  war3  ward waru

9.3.3. Tecrt Traffic Policing

Tecr Traffic Policing cronb3yeTcsi 7151 TPOBEPKM TOTO, UTO IIPU Ilepefave JaHHbIX
C Harpy3Koii, IpeBbINIAONIeli pa3pelIeHHYIO IJIs CEPBUCA, CeTh OyIeT OTPAHNYMBATD
ero roJsiocy nporyckanus. Harpyska 1jis 3Toro tecra, ycraHaB/lIMBaemasl I10J1b30Ba-
TejieM, IO/DKHA npeBbiniaTh ypoBeHb CIR+EIR .

MponyckHas
croco6HocTs A

Traf. Pol. (L2) b = = = = = = = = = = = -

CIR+EIR+M | - 2P P T o -
CRER | = = = = = = = = = -

CR |
CIRx(1-FLR)

\ Traffic
: Policing

>
TecTCIR TecTCIR TecTCIR Tect CIR TecT EIR warm
war 1 war2  war3  war

9.4. TecT NpoU3BOAUTENIBHOCTU

TecT MPOU3BOAUTENIBHOCTM UCIIOAb3YETCS IJIsSI OL€HKM OLHOBPEMEHHO paboThl
BCeX cepBUCOB. [Ipu npoBeileHnM TecTa BLIIOIHSETCS Iepefaya JaHHbBIX IJIS1 BCeX
CITY’KO6 OMHOBPEMEHHO € Harpy3Koii Ha ypoBHe CIR ¥ TpoBepsIIOTCS 3HAUEHMS ITOKa-
3aTesieil KauecTBa IJIs1 KaXkaoro cepsyuca. ENMHCTBEHHOI HaCTPOMKOWM TecTa SIBJIs-
€TCsl ero IJINTENbHOCTb, KOTOPAasi MOXET COCTaBJSATb OT HECKOJbKUX MUHYT 10 4-X
THEJA.
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METPOTEK M716-02-001/2. PykoBoACTBO N0 3KCNayaTaLmu

9.5. M-akTop

Ipu npoBepenuu Tecta Traffic Policing B pe3yibraTte 6ydepusanuu B HEKOTOpbIe
MOMEHTBI BpeMeH) Ha IIpuéMe OKa3bIBaeTCsl OOJblile JAHHBIX, YeM OTBEIEeHO ISl
cepBuca. ITO SIBISIETCSI 0COOEHHOCTRIO, 8 He c60eM B paboTe ceTy. YTOObI yUecThb 3Ty
ocobeHHOCTb, B ITU-T Y.1564 ucnonbsyercs M-¢dakTop — MakCMMaabHO JOMYCTU-
moe npeBbimenye BeanunHbl CIR+EIR (cm. ITU-T Y.1564 1. C.2 pa3n. 8.1.2).

9.6. Anroput™m usmepenus FTD

st usmepenus 3afepkky pacripocrpaHeHyst Kaapos (FTD) BBITIONHAIOTCS ciieny-
IOLIMe OeViCTBUS:

1. Hanepeparoiieit CTOpOHE B KaXKAblli TAKeT BCTABJIsIeTCsI BpeMeHHas meTka (Ta).

2. Ha npuémHoJi CTOpOHEe 3aluCcbiBaeTCsl 3HaUeHMe BpeMeHM MpuémMa makerta C
meTKoii (Tb).

3. BelunoisieTcs 3afiepskka IIpoxXoxkaeHus rnakera B cetu: b — Ta.

Ipumeuanue. TIPUEMHUKOM U TT€PEIATUMKOM JODKEH OBITH OAMH U TOT Ke PUGOP MU
IiBa IpM6opa, CMHXPOHU3MPOBAHHbIX 11O MTPOTOKOITY NTP.

4. OUKRCUPYIOTCS TPU 3HAUEHMUS 3aAepXKKU — MUHUMaIbHOe (F1T'D_min), cpel-
Hee (FT'D_avg) u MmakcumasnbHoe (F'T'D_max). CpenHee 3HauUeHMe 331 P5KKU
BBIUMC/ISIETCS] KaK CYMMa 3aJepyKeK IJISI BCeX MPUHSTHIX IaKeTOB, OeIeHHAs
Ha KOJIMYECTBO MPUHSATHIX ITAKeTOB.

DTU 3HaUEHMS 0TOOPAKAIOTCS B pe3y/IbTaTax TeCTa MPOU3BOAUTETbHOCTI AJISt
KaXkmoro cepsuca. [Iji1 CBOMHOIO TecTa MPOU3BOAUTENIbHOCTY U TECTOB KOH-
urypatnyy BoIBOASTCS CpegHMe 3HAUEHUST.

9.7. Anroput™m nsmepenusa FDV

OTKIOHEeHMe 3aePKKY pacnpocTpaHeHus Kanpos (FDV) B cOOTBeTCTBUM € peKO-
menpauyeir ITU-T Y.1563 [7] usmepsiercs 1o dopmyne: FDV = FTD — FTD_min.

Hampumep, eciu 6pU1M M3MepeHbl 3HAUEHNS 3aIeP’KKM PacIIpPOCTPaHeHUs Kaj-
poB: FTD min = 1.5, FTD_avg = 2.5, FTD_maz = 5.5, To 3HayeHus FDV 6yayT
cnepywouyumu: FDV_min = 0, FDV _avg = 1.0, FDV_max = 4.0.

TU BeIMYMHBI OTOOPAKAIOTCS B PE3Y/IbTATAX TECTA IPOU3BOAUTETBHOCTH JIJISI KasK-
Joro cepsuca. 751 CBOLHOTO TecTa IPOM3BOAUTENTBHOCTH Y TeCTOB KOHpUryparmm
BBIBOZSITCS CPeIHNE 3HAUEHMSI.
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10. Wneind

Ipumeuanue. VHbopmMarysi 10 KOMaHAaM, O3BOJISIIOIIMM HACTPOUTH (GYHKIUMIO ITepeHa-
IpaBJIeHys] TeCTOBOrO Tpaduka, NpuBeneHa B 6pourope «YHUBEPCAIbHbIN M3MepUTeTbHbIN
3084 METPOTEK M716-02-001/2. PyKoBOACTBO 110 KOMaHAAM yAaJIEHHOTO YIIpaBIeHMs», BXO-
Js1eli B KOMIIJIEKT TOCTaBKU.

Insa TectupoBaHust cetei mo metonuke RFC 2544 (cm. paspen 8) u peuieHust psi-
Jla ApYIUX 3814 MCIIoNb3yeTcs GpyHKims «Illneid», mo3BosioIas rnepeHanpas/isaTh
06paTHO MPUXOASINNIT Ha MPUOOP TpabMK Ha YeThIPEX ypOBHIX Momenu OSI:

1. Ha ¢usuueckom yposHe (L1) Bech BXopasiuit TpadpuK mepeHanpasisieTcs: 06-
paTHO 6e3 M3MeHEeHMIA, IIPY 3TOM BeIETCS CTATUCTYKA I10 IIPMHMMAEMOMY Tpa-

buky.

2. Ha kananpHOM ypoBHe (L2) Bce BXOIsIINe Kagpbl TepeHaIpaBsiioTcs: 06pat-
HO, TIpM 3TOM MeHs110Tcsl Mectamu MAC-aapeca OTIIpaBUTeNS U MTOTydaTens.
BenéTcs craTucTMKA MO IPUHMMAaeMOMY U TiepefaBaeMomMy Tpaduky.

3. Ha ceteBoM ypoBHe (L3) Bce BXOMsIlMe TaKeThl ITepeHanpassioTcs o6par-
HO, TIpU 3TOM MeHstoTcst Mectamy MAC-agpeca OTIIPaBUTENST U TTOTyYaTessl.
Ectn none «EtherType» uMeet 3HaueHne 0x8000, Takke MEHSIIOTCSI MeCTaMM
[P-agpeca oTipaBuTeNs U TIoaydaTess. Begércs craTucTMKa 1o MPMHYMAaeMO-
MY U TlepefaBaeMoMy TpaduKy.

4. Ha TpaHcrnopTHoM ypoBHe (L4) Becb BXOHSIMit TpaduK IepeHanpaBisieTcst
06paTHO, MPY 3TOM MeHSIoTcst MecTamy MAC-afipeca OTIIpaBUTeNs U IToyJa-
tenst. Ecmn mone EtherType umeet sHauenmne 0x8000, Takke MEHSIIOTCSI MecTa-
mu [P-appeca ornipaButens u nomydarensi. Homepa TCP/UDP-nopTtoB oTnpa-
BUTEJISI ¥ TIOTy4YaTessi MEHSIIOTCSI MecTamy, eciiu osne «Protocol» umeer 3Ha-
yenne 6 (TCP) unu 17 (UDP).

Ipumeuanue. s uneiida kananpHoro (L2), ceteBoro (L3) u TpancniopTHoro (L4) ypoBHeii
MaKeThbl C HePaBUIbHOM KOHTPO/IbHOM cyMMOii (FCS) He mepeHanpasiIsiioTCS.

Ipumeuanue. [ns mneiida xanampHoro (L2), cereBoro (L3) u TpancrnoprHoro (L4) ypos-
Heit makeTsl ¢ oguHakoBbiMy MAC Dst 1 MAC Src, a Tak ke 6JI0KM JaHHBIX ITpoTokona OAM
(OAMPDU) 1 ARP-3amnpocsl, copepskamnyecs: BO BXozsIIeM TpaduKe, He TepeHanpaBIsiioTCs.

Ipumeuanue. Eciv Bxopsiinii maket cogepskut MPLS MeTKy, OH Gy[ieT riepeHarnpasiieH 6e3
M3MEeHEeHUsI eé 3HaueHus.
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11. MakeTHbIN OXXUTTEP

Hpumeuanue. 'Hbopmanysi 10 KOMaHAaM, MTO3BOJISTIONMM HACTPOUTb aHAIN3 MAKETHOTO
IKUTTepa U QYHKIUIO TeHepalMy TECTOBOTO MOTOKA, IMPUBELeHa B Gpolnope « YHUBEpCaTb-
HbIlt usmepurenbHbiii 300, METPOTEK M716-02-001/2. PyKOoBOACTBO IO KOMaHAaM yAaln€H-
HOTO YIIpaBJIeHNs», BXOASIIEl B KOMILIEKT IIOCTaBKU.

BaxHoi1 3amaueit mpu TectupoBaHuy Ethernet-ceteit siBigeTcst onpeneneHue na-
KeTHOro Axxutrepa. B coorBerctBum ¢ metonukoii RFC 4689 [9], makeTHbIi IKUTTEp
— 9T0 abCoMIOTHAS Pa3HOCTh 3aflepskKeK PaclpoCTpaHeHMs JIBYX 10C/IeJ0BaTeTbHO
MIPUHATBIX [1AKETOB, IIPMHAZJIeKAIIX OGHOMY IIOTOKY JaHHbBIX. DTOT IIapamMeTp MUC-
T10/Ib3YeTCs JIs1 OLLeHKY BO3MOKHOCTY CeTy IlepelaBaTh YyBCTBUTE/IbHbIN K Bapua-
LMY 33iep>KKM TpaduK, TaKoi, Kak BIUJIE0 WIIU peyb.

11.1. TecToBbIM NOTOK

@yHKIMS TeHepalyy TeCTOBOTO MOTOKA MPUMeHSIeTCSI TPU M3MepeHUM TaKeTHOTO
IkuTTepa. CylecTByeT BO3MOKHOCTb TeHepaliy TECTOBOTO IOTOKA U M3MepeHus
TIAaKeTHOTO AKUTTepa Ha OGHOM MopTy (puc. 11.1), a Taxke reHepanuu TeCTOBOTO
II0TOKA Ha OLHOM IIOPTY U M3MepeHMsI ITaKeTHOro JKUTTepa Ha Apyrom (puc. 11.2),
TIPMYEM MOPT IIPUEMA MOKET PacIiosaraThCs Ha yaaaéHHoM mpubope (puc. 11.3).

nopt A(B): renepanus TecToBoro
TIOTOKA U ONIPE/ICIICHUE JUKUTTEPA —

-
PR NU> )i

Puc. 11.1. H3mepenue dxcummepa. Cxema 1
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11. MNakeTHbIN LXUTTED

nopt B(A): reneparus
TECTOBOTO MOTOKA

@:} nutend

nopt A(B): onpenenenue

JOKATTEpa

Puc. 11.2. H3meperue Oxcummepa. Cxema 2
nopt A(B): reneparnus nopt A(B): onpenenenue
TECTOBOTO IOTOKA JOKUTTEPA

Puc. 11.3. Hsmeperue Oxcummepa. Cxema 3
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12. MPT

Ipumeuanue. Vinbopmanysi o KOMaHIaM, MO3BOJISIIOLIMM HACTPOUTH U BBITIOMTHUTH
MPT-TecThl , IpUBELEHA B OPOIIIOPe « YHUBEPCATbHbBIN M3MEPUTETbHbIN 30H],
METPOTEK M716-02-001/2. PykKoBOICTBO 110 KOMaH1aM yAaJIEHHOTO YIIPAaBIeHUSI», BXOASIL e
B KOMIUIEKT IIOCTaBKMU.

MPT (Metrotek Performance Tests) — Ha6op TeCTOB /Jist aHa/IM3a MapaMeTpos IP-
u Ethernet-ceteii. [To3BoJIsIET HEMPEPHIBHO reHEPUPOBATh 10 300 HE3aBUCUMBIX I10-
TOKOB (L2 nnu UDP) 1 n3MepsTh OCHOBHBIE XapaKTePUCTUKM KaXKAOTO OTOKA : IKUT-
Tep, 3aJeP3KKY U MOTEPY MaKeTOB. BaxkHOI 0COGEHHOCTHIO SBJISIETCSI BO3MOXKHOCTD
I06aBJISITh TECTOBBIN TPADUK K CETEBOMY, ITPOXOSAIIEMY Uepe3 Mpubop B TPAH3UT-
HOM pexxume. CXeMbl TOAKITIOUeHMsT Tpubopa st mpoBeneHuss MPT-TecToB npuBe-
IeHbl B pa3genax 3.2, 3.3, 3.4, 3.6.

12.1. Oxuttep

M3mepeHMe IKUTTepa IIPOVICXOANUT B COOTBETCTBUM C ITOPUTMOM, OIIMICAHHBIM B
npunoxeHuu A.8 metonuku RFC 3550 [10].
BeruyciieHre IXUTTepPa BBINOMHSETCS 110 cefyomum Gopmyaam:

delta = abs(transit_time — prev_transit_time) (12.1)

jitter = jitter + 1/16 x (delta — jitter), (12.2)
roe:

— transit_time — BpeMsI MPOXOXKIEHMS TIAKeTa;
— prev_transit_time — BpeMs ITPOXOKIEHMSI TPEIbIAYIIETO [TaKeTa;
— abs — GyHKIMSA BIUMCIEHUS MOTY/IS (a6COMIOTHOI BETMUMHBI);

— delta — pa3Huila MeXIy BpeMeHeM ITPOXOKAeHMUS IBYX MIOC/IeI0BaTebHO ITPU-
HSITBIX ITAKETOB;

jitter — 3HaAYEHME IKUTTEPA.

Ipumeuanue. [1jis1 isMepeHUs IKUTTEPA CUHXPOHM3AIMSI BpeMeHU He TpebyeTcs.
IIpumeuanue. B pesynbratax MPT-Tecta oToGpaskaeTcs cpefHee 3a IIepuog, M3MepeHuit 3Ha-
YyeHMe BeJIMUMHBI IKUTTepa.
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12. MPT

12.2. 3apepxKKa

7151 M3MepeHusI 3aJiepsKKU PacrpoCTpaHeHMsI KaApOB BBIMTOIHSIIOTCS CAenyolye
neicTBUS:

1. IIpu nepenaue nmaketa FPGA no6asinsier B MPT-curHatypy (cm. pasgen 12.2.1)
Bpems oTnpaBku — Ta.

2. Tlpu npuéme nakera FPGA no6asinsieT B MPT-curHaTypy Bpems ripuéma — Th.
Ipumeuanue. TenepaTopoM U aHAIM3aTOPOM TpaduKa HO/KEH 6bITh OOMH M TOT 3Ke

npubop mnm 1Ba npmubopa, CMHXPOHU3MPOBAHHBIX 110 MPOTOKOITY NTP.

3amepskKa ITPOXOsKIeHMs TTaKkeTa B CeTH BeIumcisiercs rmo dopmyne: Th — Ta.

Ipumeuanue. B pesynbratax MPT-TecTa 0TOOpakaeTcs CpefHee 3a mepuo M3MepeHuii 3Ha-
YeHMe BEIMYMHbBI 3a[IEPXKKMA.

12.2.1. Curnatypa MPT-Tpacduka

Ipu usMepeHun 3aJepsKKM He06X0IMO 3HATh TOUHOE BpeMs Iepegaun i npuéma
rmaketa. JIJIs1 5TOTO UCIIOIb3YeTCs TTOC/Ieq0BaTeIbHOCTb 61T, KOTOpast 106aB/sSIeTCs B
KOHeI[ TI0/Ie3HO0# Harpy3ku Ethernet-makeTa u BBIIIIOUT CIEAYIOIMM 06pa3om:

flow_id (16 6uT) pkt_num (32 6uTta) timestamp (32 6ura) x_timestamp (32 6ura)

roe:

— flow_id — yHMKa/NbHBII HOMeD, TO3BOSIOLIMIA MaeHTUbULIPoBaTh MPT-MOTOK;

— pkt_num — HOpH,HKOBbIﬁ HOMED I1aKeTa B IIOTOKeE;

timestamp — BpeMsI OTIIpaBKY MaKkeTa;

x_timestamp — BpeMsI Ipuéma makera.

12.3. NMoTtepu naketos
KonmuectBo IMOTEPAHHBIX ITAKETOB BbIUYMCIISIETCS I10 ('])OpMYJ'Ie:

mazx_num — min_num + 1 — (rcv_cnt — dup_cnt), (12.3)
rae:
— max_num — MaKCUMAaJbHbI/l HOMep MaKeTa 3a epuof,;

— min_num — MMHUMAaJIbHBII HOMED I1aKkeTa 3a IIePUOL;

— rcv_cnt — KOJIMYEeCTBO ITOYUYEHHbIX 3a ITepuoJ, IMaKeToB,
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METPOTEK M716-02-001/2. PykoBoACTBO N0 3KCNayaTaLmu

— dup_cnt — KOnM4YecTBO TyGIMpPYIOMIMX AKETOB 3a TIepyuop, (KOIMYeCTBO MaKe-
TOB C TEM K€ [TOPSAKOBHIM HOMEDPOM, UTO U MPE/IIeCTBYIOIINIA IIAKeT).

IIpumeuanue. B pesynbratax MPT-Tecta oToGpaskaeTcsi cpeHee 3a IIepuoz, M3MepPeHu i 3Ha-

YeHMe BEeJIMYMHBI [IOTePb [TaKeTOB.

12.4. NMotoku L2 n UDP

KomaHzsl mpt-tx ¥ mpt-rx MO3BOISIOT BHIOMPATH TUIT TEHEPUPYEMOTO MOTOKA:
«L2» mmu «UDP». TToTok «L2» comepskut Ethernet-nmakeTsl, cocTosiye U3 3arojaoB-
ka 2-ro ypoBHs 1 MPT-curnartypsi (cm. pasgen 12.2.1):

Ethernet-3aronosok | Janubie | MPT-curHarypa

ITotok «UDP» comepskut Ethernet-makeTsl, cOCTOsIIIE U3 3aT0JIOBKOB 2, 3 1 4-10
ypoBHeit 1 MPT-cursarypsi:

Ethernet-3aronoBok | IP-3aromoBok TCP/UDP-3aronoBok JlaHHbIE MPT-curHatypa
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13. TecTtoBble KOHpUrypaumum

IMpu6op METPOTEK M716-02-001/2 ro3BoJisieT MpOBOAUTH ABA HE3aBUCUMBbIX Te-
cra o metonyke RFC 2544 (cm. pasgen 8) munu MPT-tecta (cMm. paszen 12) ogHOBpe-
MeHHO. TeCcTbl MOKHO BBITIOJIHSITh B JIIOOBIX KOMOMHAIIMSIX: Ha pUcyHKe 13.1 mipen-
CTaBJIeH BapMaHT aHa/M3a, KOTOa ¢ mopta A Ha mopT B mpoBogutcs Tect RFC-2544,
a c mopta B Ha mopT A — MPT. CxeMbI ITOAK/IIOUEHMS IIPUBEIEHBI B paspeie 3.5.

— RFC 2544 (A— B)
- - - MPT (B—A)

Puc. 13.1. /Tea He3asucumsix mecma

7151 BBITTOJTHEHUST OOHOBPEMEHHBIX TeCTOB HEO6XOJII/IMO§

1. TTomK/IIOUMTh IIPMOOP M0 CXeme, IpeICTaBAeHHOI Ha puc. 3.6 uiau puc. 3.7.
2. TomKIIOUUTBCS K MPpUGOPY (CM. paszen 6).

3. TepeiiTu B peskxum ET-TecTOB KOMaHIO0i «et» (Wi B peskuM HacTpoiiku ET-
TECTOB, MOCJIENOBATEIbHO BBEASI KOMAHIbI «et» 1 «configure»).

Ipumeuanue. 'udopmanms Mo KoMaHzaM IMpuBegeHa B GpouIope «YHUBEPCATbHbIN
nsMmeputenbHbiii 3051 METPOTEK M716-02-001/2. PyKOBOACTBO IO KOMaHIaM yIaleéH-
HOT'O yIIpaBIeHUs», BXOASIe/ B KOMIUIEKT IIOCTaBKU.

4. BKITIOUMTH IIEPBYIO TeCTOBYIO KOHGUTYPALMIO, BHITTOTHUB KOMaHAy «testconf 1».

Ipumeuanue. Homep TekyIeii TeCTOBOV KOH(DUIypaIyy BbIBOAUTCS C IIOMOLIbIO KO-
MaHbI «testconf show».

5. BBIMOTHUTH HACTPOIIKY U 3aITyCTUTDh TeCThI 0 MeToauke RFC 2544 (vt MPT).
6. BKITIOUMTH BTOPYIO TECTOBYIO KOH(MOUTYpALIMIO, BHITIOMIHUB KOMaH Iy «testconf 2».

7. BBIMOIHUTD HACTPOIIKY U 3aITyCTUTD TeCThI 10 MeToavKe RFC 2544 (v MPT).
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14. TpaH3UTHbIN pEXUM

[Ipu mogKIOUEeHMM K TECTUPYEMbIM KaHalaM B Pa3pbIB CYLIECTBYIOLIEr0 COeu-
Heuust METPOTEK M716-02-001/2 moxkeT paboTaTh B OHOM 13 TPEX PEXKMMOB:

1. AnmapaTHblit TpaH3UT («bypass») — MOPTHI MpubGopa 3aMbIKAIOTCS TakK, UYTO-
6bI ITOAK/IIOUEHHBIE K HUM Kabe/y 0CTaBaIMCh COeIMHEHHBIMU TasKe IOCjIe OT-
KJTIOUeHMs UTaHus pubopa. JJaHHbI peskUM MO3BOJISIET COXPAHUTD 11€JI0CT-
HOCTb KaHaJa CBI3M.

Hpumeqauue. HpI/I IponagaHuy MUTaHUA aHHapaTHbII‘/JI TPAaH3UT BKIIOYAETCS aBTOMa-
TUYECKN.

2. TIporpaMMHBbIi TpaH3UT 6e3 Ho06aBIeHNS TECTOBOTO TpaduKa — IMpudop Mpo-
myckaeT uepes ce6st makeTsl ¢ moprta A (B) Ha mopt B (A) (cm. puc. 3.1).

3. IIporpaMMHbIi TPaH3UT C fOOaBIeHNEM TECTOBOTO TpaduKa — meperava ce-
TeBOro Tpaduka ocymiecTsisieTcs ¢ mopra A (B) Ha mopt B (A) ¢ ogHOBpeMeH-
HBIM BBITIOJIHEHMEM TeCTOB (CM. puc. 3.2).

PeskuMm paboThl mpubopa HacTpamMBaeTcss KOMaHo# «passthrough» (mompo6Hoe
OMMCaHue TIPUBENEHO B Opolnope «YHUBEPCATbHBIN W3MEPUTETbHBIN 30H],
METPOTEK M716-02-001/2. PyKoBOACTBO IO KOMaHAaM YAAJE€HHOTO YIIPaBIeHUS»,
BXOZ 1€/l B KOMIUIEKT I[IOCTaBKN).
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15. O6HOBNEHUE NpOrpaMMHOro obecneyeHus

O6HoBJIeHMe ITporpaMMHoro obecrneuenus (IT10) mpubopa BLITIOIHSIETCS Yepes VH-
tepdeiic USB ¢ ucnonp3oBaHueM BHelHero HakonuTenst. O6HoBnénHoe [10 MokeT
BKJIIOYATh KaK MCIIpaBJieHMe OMIMOOK, TaK ¥ HOBble (GDYHKIMOHATbHBIE BO3MOKHO-
ctu. CoxpaHEéHHbIe HA IPKU6GOpe JaHHbIE ¥ HACTPOIKY TECTOB B Mpoliecce 06HOBIIE-
HMS HEe 3aTparmBaroTCs.

15.1. MoaroroBKa K O6HOBJIEHUIO

@aitbl ¢ o6HOBMeHUsIMU T10 mocTymHbI Ha caiiTe http://metrotek.spb.ru
B paspene «I[Ipubopbi»=«O6HOBIeHNSs». [lepen, 06HOBIEHEM HEOGXOAVMO 3arpy-
3UTD C CaiiTa zip-apXmB, pacIIakOBaTh ero B KOpHeBOJi KaTasor USB-HakonuTens u
03HAKOMMUTHCS C COOEPKMMBIM daiiia readme . txt, B KOTOPOM XPaHUTCS BaKHAS MH-
dbopmarus o pennse I10.

Ipumeuanue. TonnepxuatoTcst USB-HocuTeny TonbKo ¢ daitnosoit cucremoit FAT 1 06bé-
MOM He MeHee 256 M6aiiT.

15.2. Anroputm o6HOBNEHUSA

Ipumeuanue. He cienyet oTkmouaTh USB-HakommTe b OT Iprbopa 10 OKOHYAHMS ITpolecca
OGHOBIIEHMS.
1. TIogKTIOYNTH K MPUOOPY BHELTHUI MCTOYHUK MTUTAHUS.
2. TopkmounTd K mpubopy USB-HaKOTIMTEND, COmepKaIumii dhaitabpl 06HOBIEHMIA.

3. BTreuenne nepsbix 35—40 ceKyH[1 OyaeT BBITTOJIHEHO KOTMMpoBaHue ¢GaiiyioB 06-
HoBJeHMi ¢ USB-HakomuTess.

4. Tlocsme cUMTHIBAHMST HEOOXOAMMBIX (aityioB 06HOBIeHMe II0 HaUYHETCS aBTO-
MmaTtudecku. IIpolenypa 3aHuMaeT He 6ojiee 5 MUHYT.

5. Orxmountb USB-HakomuTesb. [Ipu6op rotos K pabore.
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16. MeToauKa noBepku

Hacrosmmii pasaen ycTaHaBAMBAET METOIbI U CPEeACTBA ITIEPBUYHON U ITepuoauue-
CKO¥1 TOBepKy YHUBepcaibHOro n3MmepurenbHoro 3ouaa METPOTEK M716-02-001/2.

16.1. Onepauuu NoBepKu

[Ipu mpoBemeHMy MOBEPKU JOJDKHBI GbITh BBIIIOJIHEHBI OMepaLyn, yKa3aHHbIe B
Tabauue 16.1.

Tab6nuya 16.1. Onepayuu nosepxu

HaumeHnoBaHue onepauuy |Homep myHKTa |BbinonHeHue npu BrinonHeHue npu
MeTOAVIKU [IepPBUYHOI TTOBEPKE | IepUOIUYECKOI
roBepke
BuemHuit ocMoTp 16.7.1 Ha Na
Ornpenenenue YaCTOThI 16.7.2 Ia Ia
TECTOBOTO CUTHAaja MHTEp-
dervica 1G Ethernet

16.2. CpeacTtBa noBepKu

[Tpu npoBemeHNM MMOBEPKU NIPUMEHSIETCSI OGHO U3 CIeyIIINX CPefCTB u3Mepe-
HUI:
— uudposoii ocimuiorpad ¢ nuddepeHIMaTbHBIM BXOZOM C BO3MOKHOCTBIO 13-
MepeHus yacToThl Tektronix TDS 2022;

— yacroromep Pendulum CNT-69.

HOHYCK&QTCF{ 3aMeHa CpeCTB I/ISMEDEHI/Iﬁ APyrmmu, O6€CH8‘II/IBHIOH.U/[MI/I Heob6Xo-
AVMYIO TOUHOCTb M3Mep9HMﬁ.

16.3. Tpe6oBaHUga K KBanuduKaumMm nosepurenen
K IIpOBeOEHNIO UCTIbITaHUI AOITyCKaeTCs rnmepCoHall, 03HAKOMJIEHHBI C PYKOBOL-

CTBOM IT0 3KcIuTyaTauuu nmpu6opa METPOTEK M716-02-001/2, mporieaiimii MHCTPYK-
Taxk 1o IITB u [TB2311, MMeroIIui IPyIITy 3/IeKTPO6Ee30MaCHOCTY He HIDKE TPeTheil.
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16. MeToavnka noBepku

16.4. Tpe6oBaHMs K 6€30NacHOCTH

[pu npoBeneHUr UCTIBITAHMI HEOBXOAMMO COOMI0AATh TpeGoBaHMs 6e30MacHo-
ctu o F'OCT 12.3.019, a Takke 0611ye Mepbl 6€30N1aCHOCTH, TIPUBEIEHHbIE B pa3[i. 2
HACTOSIIIETr0 PYKOBOACTBA T10 SKCIUTyaTaLNH.

16.5. Ycnoeusa noeepku

VicnipiTanus u moBepky npu6opa METPOTEK M716-02-001/2 nmpoBOASIT B HOpMaJib-
HBIX KITMMATUYECKUX YCIOBUSIX U IPU HOMMHAIBHOM HaTPSKEHUM TTUTAHUS |

— TeMmIepaTypa OKpysKaroiero sosayxa 0-35 °C;

— OTHOCHTETbHAS BJIAXKHOCTb Bo3ayxa 40-90 %, 6e3 KOHIeHcaTa;

— HampsbKeHMe BHeITHero MCTOUHMKA nuTtanus — 12 B.

16.6. NMoarotoeka K noBepke

Iepen mpoBeeHNEM MTOBEPKU CJIEAYET MPOBEPUTH HATMYME IKCIUTYaTAlMOHHOM
JMIOKYMEHTAaIIUY ¥ CPOK JIeMiCTBUSI CBUIETENbCTB O MIOBEPKE Ha CPeCTBA TOBEPKN.

BKIIOUMTD CpeficTBa MOBEPKY U MPOTPETh UX B TE€UEHME BpeMeHM, YKa3aHHOTO B
MHCTPYKIIVY 110 SKCILTyaTaliu.

16.7. NMpoBeaeHue nNoBepKu

16.7.1. BHewWwHU1 ocMOTp

Bu3ya/sbHBIM OCMOTPOM ITPOBEPSTIOT COOTBETCTBIME YHUBEPCATLHOTO M3MePUTEb-
Horo 30H7a METPOTEK M716-02-001/2 TexHuuecKko JOKYMeHTAlUY B YaCTU KOM-
IJIEKTHOCTH, a TAK)XKe OTCYTCTBME BUAVMBIX ITOBPEKIEHMIA, 11€JIOCTHOCTh Kabeseit 1
pa3bEMOB.
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METPOTEK M716-02-001/2. PykoBoACTBO N0 3KCNayaTaLmu

16.7.2. OnpeneneHue 4acToOTbl TECTOBOro CUrHana

ITpoBepKy 4acTOThI TECTOBOTO curHajia uurepdeiica 1G Ethernet mpoBogsT B co-
OTBETCTBUM CO CXEMOI, IIpeiCTaB/JIeHHOl Ha puc. 16.1.

! ONLMOHAIBHAS CXEMA
! M3MEpEeHHUS

9acTOTOMED |

%

TX+

nudpoBoit ocummorpad
¢ muddepeHnaIbHEIM
BXOJIOM C BO3MOXKHOCTBIO
TX- H3MEPEHHs YaCTOTHI

mopt A wiu B npubopa 100 Om

1

Puc. 16.1. Cxema nodknoueHus

IIJist IpOBEpPKM YacTOThI TECTOBOIO curHasa mpmubopa METPOTEK M716-02-001/2
cenyer:

1. ToaxmoOYnTH 670K MUTAHMS K pPa3beMy IUTaHus Ipubopa (CM. puc. 4.3).
2. TomkmounThCs K Ipubopy (CM. pasaen 6), UCIOMb3ys YUETHYIO 3amuch admin.
3. Ilepeititu B pexkuM ET-TecTOB KOMaHA011 «et».

Ipumeuanue. Vindopmanys Mo KoMaHAaM MpuBeneHa B Gpolrope «YHUBEPCATbHBIN
usmeputenbHbiii 3051 METPOTEK M716-02-001/2. PykoBOACTBO IO KOMaHJaM yAaleéH-
HOTO yIIpaBJIeHUS», BXOASIEl B KOMILJIEKT ITOCTaBKMU.

. BK/IIOUMTB TECTOBBIN pekuM, BIMIOJIHUB KOMaHAYy «test-pattern on».

4

5. TMogxaounTh MpubOP M0 cXeMe, MpefcTaBIeHHol Ha puc. 16.1.

6. BBIMTOJTHUTD M3MEPEH NS, UCITOb3Ys LM(POBOI ocumuIorpad Wi 4acToToMep.
7

. BBIK/TIOUMTD TECTOBBII pEeXXKUM KOMaHoi1 «test-pattern off».

Ins mpubopa METPOTEK M716-02-001/2 cormacHo IEEE 802.3 m.40.6.1.1.1 npu
BK/TIOUEHUY B TPAHCUBEPE TECTOBOTO PEKMMA («TECTOBBIN peXMUM 2») Ha Mapax Ka-
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16. MeToavnka noBepku

6eJist MO/KeH HaO/I0AAThCS MEPUOAMYECKNIT CUTHAI € YacTOTOM 62,5 MI'y + 6250 ',
(£100 ppm).

16.8. OdpopmneHune pesynbTaToB NOBEPKMU

B cirygae cooTBeTCTBUS IPMOOPa TPeOGOBaHMSIM, YKa3aHHBIM B TEXHNUYECKOI TOKY-
MeHTalyy, pe3y/abTaThl IOBepKM 0QOPMIISIIOT ITyTeM 3aIycK B paboueM sKkypHaie u
BBIJJaUM CBUJIETENIBCTBA YCTAHOBIEHHO (GOPMBI. B ciTydae oTpuIjaTeIbHBIX PE3YIIb-
TATOB MMOBEPKM Ha IIPMUOOD BHIJAIOT U3BeEIeHNE O HEIPUTOTHOCTH C YKa3aHMUEM MTPU-
YMH GPAKOBAHMSI.
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17. TexHu4yeckoe ob6cnyKUBaHUe

Texuuueckoe o6cmyskuBanme mpmuoéopa METPOTEK M716-02-001/2 3akmouaeTcs B
TepMoaMYECKOM BHEIIHEM OCMOTPE YCTPOIICTBA, 6/I0Ka MUTaHMS U Kabesieit ¢ 1eTbio
comepsKaHMs B MCIIPaBHOM ¥ UMCTOM COCTOSIHUM.
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18. TexHunuyeckas nogaepxKa

3asiBKM 110 BCEM TEXHUYECKMM BOMPOCAM IMPUHUMAIOTCS CTYK607 MOOmepsKKIU
o pa6ourm aHsaM ¢ 10:00 mo 18:00. O6paTUTHCS B CTYKOY MOXKHO:

— 1o Tenedony: +7 (812) 340-0118, +7 (812) 340-0119;
— 1o e-mail: support@metrotek.spb.ru.
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A. Cneumndpukaumm

A.1. O6wWwmMe xapaKTepUCTUKHU

VismepurenbHblie MHTEepdeiick! (A 1 B)

- 2xRJ-45 (10/100/1000 BASE-T);

- opmepkKa TexHomoruy PoE!;

— aBTOMaTUYECKUIT PeXXuM «bypass» MexIy
[OpTaMu [Py MPOTNaJaHUy MUTAHWS UIN
IIPOrpaMMHO.

WHTepdeiicsl ypaBieHust

- 1xRJ-45 (10/100/1000 BASE-T);
— 1xmicro USB AB OTG (host, device);
— 1 xmini USB B koHCO/b.

[oronHuTeNbHbIe GYHKIMU

— KHOIIKa c6poca K 3aBOJCKMM HacCTPOKaM;

- RTC c oTnenbHoIt 6aTapeeit;

- backup-nuranue;

— DATYMK AJIS1 MOHUTOpUHTA TeMnepaTypbl FPGA.

Ta6aputsel (I x1IxB)

154 x84 x 38 MM

Hanpﬂ)erlAe NMUTaHUA

12 B BHemHuii 6710k nutanus (48 B PoE!)

[MoTpeb6isiemMast MOIIHOCTh ~7,5BT
[uamna3oH pabounx TeMrepaTyp 0-35°C
[lyanasoH TeMIiepaTyp -10...+45°C

TPaHCIIOPTUPOBKY U XpaHEHNS

OTHOCKUTE/IbHAS BIAKHOCTh BO3ayXa

80 % mipu Temmepatype 25 °C

A.2. TectupoBaHue

Hacrpoiika mapameTpoB MAC- u IP-appec oTripaBuTesIst/onydaTesnsi, HOMep rnopra
KaZpoB ornpaBuressi/monyyatens. [Tlons VLAN, MPLS, EtherType,

ToS, Precedence, DSCP. Pazmepst KagpoB 64 — 9600 6aiiT.

t Mopynb PoE sBnseTcs onunoHanbHbiM 1 paboTaeT oT nopta A (no ymonyaHwio) unu nopta B. MepeHacTpoitka
moayns PoE ans paboTbl OT nopTa B BbiNOMHAETCS N0 NpeaBapuTeNbHOMY 3aKasy.

50



A. Cneundwukauum

FeHepauMﬂ TE€CTOBOI'O ITOTOKa

B03MOKHOCTB 3a1aBaTh pa3mep Kajapa, AJIUTeTbHOCTh
reHepauyu, BeJIMUMHY Harpy3Ku, apaMeTpbl 3aroJIOBKOB
Kagpa. OmpeeneHne KOJIMUeCTBa NepelaHHbIX TECTOBBIX
KaJpoB.

AHanu3 TeCTOBOrO MOTOKa

OnpeueneHlAe KOmM4yeCTBa MPUHSATBIX TECTOBLIX ITAKETOB.
PeByfIbTaTbI dHa/IM3a: TeKylulasi, MMHUMAaJIbHAsA, CpeqHsIsI U
MaKCMMaJIbHAA 3aJep>KKa.

Inetid (Loopback)

VHTenneKkTyanbHblii 1uteiid Ha GU3MIeCcKOM, KaHATBHOM,
CeTeBOM M TPAHCIIOPTHOM YPOBHSX. BO3MOXKHOCTb IIOAAMEHbI
MAC-anpecoB, VLAN-meTOK, IP-agpecos, UDP/TCP-niopToB.

VLAN

o 3 VLAN meTtok. Koudurypatiust VLAN Priority u VLAN ID.

Cratuctuka (RFC 2819)

ITo TMIIam Kagpos, [0 pa3MepaM KaapoB, 10 YPOBHSIM, I10
OmM6O0YHBIM KagpaM. KommuecTBo MPUHATHIX U TIepeIaHHbIX
MaKeTOB, OTO6PasKeHMe HATPY3KM Ha TIOPTY B PeabHOM
Bpemenu. Tumbl Kagpos: broadcast, multicast, unicast.
Pacnipenenenue o pasmepam. KommuecTBo Kagpos,
repeJaHHbIX Ha KAaHAJLHOM ¥ CETEBOM YPOBHSX. [TakeThl
cBepxMaJioii (runt), cBepx60Jbiioii (jabber) A/IMHBI 11 TTAKEThI
¢ omm60ounoit CRC.

RFC 2544

Throughput (mpomyckHast crioco6HocTb), Frame Loss
(YypoBeHb MOTepb KagpoB), Back-to-Back (mpenenbHast
Harpyska), Latency (3amepskka pacripoCcTpaHeHus! KaipoB).

Y.1564

o 10 MOTOKOB TaHHBIX C HE3aBUCUMOI KOHGUTypaLueit
Harpy3KM U 3aT0JIOBKOB Kazapa. IloTepu KagpoB sl KaskA0ro
TI0TOKA; UIMPYHA MOJI0CHI IIPOMTYCKAHMSI, PaCCUMTAHHAs 10
pe3yabTaTam TectTupoBanus. Tekyiias, MMHMMAaJIbHAS,
CcpenHsisl U MaKCMMaJibHasl 3a/iepskKa repefaun TaHHbIX.
KonmyecTBo repemsaHHbIX M IPUHSTHIX TAKETOB JJIST KaXKOTO
MOTOKA.

TpaH3ut

BxsitoueHne B pa3pbiB COEIMHEHUSI MEK/LY CETEBBIMMU
YCTpOJiCTBaAMM, COOP CTATUCTUUYECKUX TaHHBIX O
MPOXOAsIeM Tpaduke.

Iperf

TectupoBaHue cereii mpu nomoiy TCP u UDP tpaduka B
dbopmare, coBmecTMoM ¢ mporpammoii Iperf.

INonp3oBaTenbckue
KOH(Urypauumn

CoxpaHeHMe U 3arpy3Ka TeCTOBbIX KOHPUTYpaLHii.

OTYéThI

Fex{epaum{ TEKCTOBBIX OTUETOB.
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METPOTEK M716-02-001/2. PykoBoACTBO N0 3KCNayaTaLmu

A.3. Onuun nocTaBKU

A.3.1. MNMporpamMmMHble onuuu

IMogmepskKa ceTeBbIX Ping, Traceroute, DNS lookup, DHCP, SSH, Telnet.
MPOrpamMMm 1 IPOTOKOJIOB

Y.1564 TecTbl KOHOUTYPALIMU U CITYKO: BO3MOKHOCTb HACTPO KM
1o 10 cepBMCOB C MHAMBUAYAIbHBIMY [TapaMeTPaMu:
MAC/VLAN/MPLS/IP/ToS/Harpy3ska.

TTakeTHBIN IKUTTEP Vi3mepeHus B cooTBeTCTBMM C MeTonMKOI RFC 4689.
PesynbraThl aHaMM3a: 00IIee KOMMIeCTBO IIaKeTOB;
KOJIMYEeCTBO MaKeTOB, PUILeINIMX TI0 MOPSIKY/He 110
MOPSIIKY; pacrpeneneHue IKUTTepa; KOIM4ecTBo
MMaKeTOB, IKUTTEP KOTOPbIX 6T MEHbIIIe/60IblIe
3a[JaHHOTO Iopora. Pexxum ¢1y4aitHoro ¥ oCTOSTHHOTO
pa3mMepa Kagpa.

MPLS Ilo 3 MPLS meTok. Kondurypaimus MPLS Label, MPLS CoS
n MPLS TTL.
NTP-cunxpoHu3sanusi CunxpoHusauus no npotroxkorny NTP nosBomsieT

BBITIOHSITh M3MepeHMe 3a/IePsKKM 110 MeTOIMKe
RFC 2544, a Taxoke aHa/M3 110 pekoMeHaaimn Y.1564 mpu
TECTUPOBAHUM ACMMETPUYHBIX KAHAJIOB.

OpHocTOpOoHHME U3MepeHMs | 3MepeHMe OFHOCTOPOHHE 3aleP>KKY, TPOITyCKHOM
CIIOCOGHOCTY KaHaa, MOTepb IIAaKeTOB ¥ JUKUTTEPA.
JIarHoCTMKa KaHaJI0B, XapaKTePUCTUKY KOTOPBIX
PpasnanyHbI AJ18 NepeJaolero ¥ IpueMHOro
HarpaBeHu.

[Mopmepskka ABYX [IpoBeneHne n3MepeHuit Ha ABYX MHTepdericax.
rnepesaTunkoB
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A. Cneundwukauum

A.3.2. lononHuTenbHble NPUHAANEKHOCTU

Mopnynbs POE

Mogynb POE ycTraHaBaMBaeTcs Mo NpegBapUTeIbHOMY
3aKasy.

KpoH1uTeiiH o151 KperieHust
Ha DIN-peiiky

[Ipn6Op MOKET KPeNuThCs Ha cTaHmapTHyo DIN-peiiky ¢
ITIOMOII[BI0 KPOHIITEHA, KOTOPbII MPUKPYIMBAETCS
caMope3aMy yepes ITOATOTOB/IEHHbIE OTBEPCTUS B
Kopmyce npubopa. KoMIieKkT, cCOCTOSIIIMIT 13
KPOHIITEHA ¥ CAMOPE30B, MOCTABJISIETCS 110
[peiBapUTEIbHOMY 3aKasy.

Pamka-duxcatop asst
KpeIlUIeH!Us Ha CTeHy

[Tpu60op MOKET KPEMUTHCS Ha CTEHY MIIM IPYTYI0 POBHYIO
MOBEPXHOCTD C MOMOIIBIO PaMKU-(bUKCcATOPA.
Pamka-buKcaTop MPUKPYYMBAETCS BUHTAMY WU
camope3aMu K IIOBePXHOCTH, ITOCJIe Yero IIpubop
BCTaBJISIETCS B T1a3bl PAMKM U 3AIIENKMBAETCS B Hel.
Pamka-buKcaToOp MOCTABSIETCS 110 IPeABAPUTETHHOMY
3aKasy.
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