YHMBEpCanbHbIM U3MEpPUTENbHbIA 30HL,
METPOTEK M716-02-001/2

PykoBoacTBO N0 KOMaHAAM YAANEHHOrO ynpaBieHus
Bepcusa 2.1.1, 2015

HTL, MeTtpotek



Huxkakasi yacTh HacCTOSIILIErO JOKYMeHTa He MOXKeT ObITh BOCIIPOM3BeleHa,
nepenaHa, npeo6pa3oBaHa, IoMeleHa B MHGOPMAIVIOHHYIO CUCTEMY WU
repeBefieHa Ha PYTOii I3bIK 6€3 MMCbMEHHOTO pa3pelieHNst TPOU3BOIUTEIS.
ITpon3BOANTENDb OCTAB/SET 3a CO60II IIPaBO 6€3 NOMOTHUTENbHOTO YBeJOMIEHNS
BHOCUTB U3MEHEHUSI, He BIMSIONe Ha pab0TOCITIOCOGHOCTh YHUBEPCATHHOTO
nsmeputenbHoro 3ouga METPOTEK M716-02-001/2, B annapaTHY0 4acTb WIN
IIporpaMMHOe obecrieueHye, a TAaKKe B HACTOsIIee PYKOBOZACTBO 110 SKCIUTYaTalVIN.

(© HTILI MeTportek, 2006-2015



OrnasneHue

1. BeepeHue

2. MoaroToBKa K pa6ote

W

. UHTepderic KoMaHAHOM CTPOKMU
3.1, PEXKMMBL . v v v v e i e e e e e e e e e e e e e e e e e e e e e e e
3.2. CHOMCOKKOMAHIL, « « v v v v v e v e o e e e e e e e e e e e e e e e e e
3.3. ABTOHOIIONMHEHME . . + v v v v v v e e e e e e e e e e e e e e e e
3.4, VICTOPUSIKOMAHIL . « v v v v v v v e e e e e e e e e e e e e e e e e e e
3.5. CHHTAKCHMC KOMAHI . + v v v v v e v e e e e e e e e e e e e e e e e

4. KomaHpabl 6a30BOro pexxmma
4.1. CTaHOAPTHBIE KOMAHIBL . « « « v vt v v v e e e e e e e e e e e e e e
4.2. CHCTEMHBIC KOMAHIBL . . v« « v v v v e e e e e e e e e e e e e
passthrough . . . . . . . . . ... e
StAtUS . . v e e e e e e e e e e e e e e e e e e e e e e e

5. BbiBOA HacTpoek ET-TecTtoB
5.1. RFC2544 . . . . e e e e e e
5.2 Y1564 . . . e e e
5.3. TIQKETHBIA IIKUTTED © v v v v v v v e e e e e e e e e e e e e e e e e
5.4. TeCTOBBIMI TTOTOK . + v v v v v v v e v e e e e e e e e e e e e e e e e
55 Mmeitd . . . . . v v i e e e e e
5.6. CoxpaHeHMe/3arpy3Ka Pe3YABTATOB . . . « v v v v v v v oo v v v
5.7 BepcusaIIO . . . . o o i e e e e e e e
5.8, OMIIMM . v v v o e e e e e e e e e e e e e e e e e e e e e
5.9. TIOBEPKA . « & v v v v e e e e e e e e e e e e e e e e e e e
510, TIPOOWMIIM . . . . . o o e e e e e e e e e e e e e e e e e e
511, CTATHUCTURA « « v v v v v v e e e e e e e e e e e e e e e e e e e e
5.12. TeCTOBbIe KOHOUTYPALIMM . « « o o v v v v v e e e e e e e e e e e e e e

6. Hacrpoiika ET-TrecToB
6.1. RFC2544 . . . . . . e e e e e
6.2. Y1564 . . . .o e e e e e e e
6.3. TIaKETHBIM IDKUTTED « « v v v v v v e e e e e e e e e e e e e e e e e s
6.4. TeCTOBBIMIIOTOK . & « v v v v v v e e e e e e e e e e e e e e e e e
6.5. Imeitd . . . . . . . o e e e e e e e



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

6.6. TecTOBBIE KOHOUTYPALIMM . « « 2 v v v v v v e ee e e e e e e e

7. MPT-TecTbl

8. MapameTpbl TECTUPOBaHUS
9. CnpaBo4Hble Tabnuubl

JiutepaTypa

28
28
31

33
36

39



1. BBeaeHue

Hacrosiiiiee pyKoOBOACTBO COAEPKNT OIMMCAHME KOMaH[I, YIAJEHHOTO YIIPaBIeHMUS
[IJIs1 yHUBepcaabHOTOo u3MepuTtenbHoro 3o5aa METPOTEK M716-02-001/2 (manee o
TEKCTY TakKe «IIPUbOpP», «<yCTPOIICTBOY).

Ilpumeuanue. TeopeTuyeckoe OINMCAHMe TECTOB, a TaKkke AONOJHMTENbHAsT MHPOPMaLMS
06 yCTpOIiCTBe MpUBELEHbI B Gpoliope « YHUBEPCAIbHbIN M3MepuTenbHblii 300 METPOTEK
M716-02-001/2. PyKOBOACTBO IO 3KCILTyaTalyu», BXOAsIel B KOMIUIEKT IIOCTaBKH.



2. NMoaroToBKa K pabote

IlJjist TOro, uTOOBI yIaMéHHO yIipaBisTh mpu6opom METPOTEK M716-02-001/2, Heo6-
XOOMMO TIOIKITIOUUTHCS K HemMy 1o uHTepdeiicy Ethernet man USB. IMopsimok mog-
KJIIOUEHMSI OTIMCaH B Gpolrope « YHUBepCaabHbIN 3MepuTenbHblii 30H1 METPOTEK
M716-02-001/2. PykoBOACTBO MO SKCILTyaTallUM».



3. UHTepdeic KOMaHAHOM CTPOKHU

3.1. Pexxumbl

Vipagnenue npu6opom METPOTEK M716-02-001/2 ocyIiecTBIIsIETCS C [TOMOIIbIO
uHTepdeiica komaHaHoi crpoku (Command Line Interface, CLI), KOTOpbIii UMeeT
HEeCKOJIbKO PEeXXMMOB paboThl. TeKyIINil peXkuM OrpemensieTcs Mo BUAY IpuUr/ialie-
HMSI B KOMAHJHO CTpOKe.

[purnamexnne Pexkum JocTymHble KOMaHIbI

m716> Bas3oBblil pexkum CrangaptHbie KomaHabl OC  Linux
(cMm. paspen 4.1), a Takke CUCTeMHble
KOMaHZpbI (CM. paszen 4.2).

m716/et> Pexxum nmpocMoTpa HacTpoeKk KomaHzpl BbIBOAA TEeKYyLIMX HAaCTPOeK U
ET-TectoB pesyabraTtoB ET-TecToB (cM. paszen 5).

m716/et> (config) |Pexxum Hactpoiiku ET-TectoB |KoMaHnApl, ycTaHaBIMBaWLMe 3HaAYeHUs
rapaMeTpoOB aHajau3a M IO3BOJSIOIINeE
BBINMOMHUTD ET-TecTsl (cM. paszern 6).

m716/mpt> Pesxum Hactpoiiku MPT-TecToB | KoMaHIbl HACTPOIKYM reHepaTopa U aHa-
JM3aTopa IOTOKOB (CM. paszen 7).

[y BbIXOMA M3 JII0OOTO PeskMMa CITYKUT KOMaHa «exit».

3.2. CnncokK KoMmaHAa
KaskapIit peskuM MMeeT CBOJi Habop KOMaH/I, AJIsI OTOGpakeHUSI KOTOPOTO CITYSKUT
komanza «help». Haripumep:

etn/mpt> help
M716 Metrotek Performance Tests commands:

mpt-tx - configure, show status and statistics of transmit flows

mpt-rx - configure, show status and statistics of receive flows

3.3. ABTOoaonosiHeHUue

Ha r060M sTare BBoga KOMaHIbl MOXKHO MCIIOJIb30BaTh (PYHKIIMIO aBTOIOIOJHE-
Husl. DTa QYHKIMS TO3BOJISIET BBECTYU TOJBKO YaCTh KIIOUEBBIX CJIOB MM apTyMeH-
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TOB, TIOC/Ie Yero HaxaTh Ha KiaBuuwy [Tab] wum [7] . Eciv BBeAEHHbIE CUMBOIIBL
o06ecreunBaloT YHMKaIbHOCTh KOMaH/IbI, TO OHAa GyeT moronHeHa. Hampumep:

m716> ns
m716> nslookup

3.4. Uctopusa KomMaHpa,
KomaHpl, BBOAVMbIE B KOMAaHAHYIO CTPOKY, XpPaHSITCS B CIIeLMalbHOM Gydepe.

[T BbI30BA paHee BBIMOJHEHHBIX KOMaH[, MCIONb3yeTcsl KoMaHzaa «history» win
CJeqyone KiaaBuIm:

Kinasuim Hasnauenne

BbI30B KOMaH/I, B MOpsIIKe OT MOCaeqHelt BBeAEHHOI K ITepBOii.

BbI30B KOMaH/, B IOPSIAKE OT Gojiee paHHEN K MMOCIeqHel BBeAEHHOIA.
Vcnonb3yeTcs rocie HaxkaTust KaBuim «CTpeska BBepX».

3.5. CMHTaKcuc KOMaHA,

B HaCTOSIIEM PYKOBOLCTBE IIPM OMMCAHMM apryMEHTOB KOMAaH/, IPUMEHSIOTCS
clenyolie 0603HauYeHMS:

O6o3HaueHne IMpumep Omnucanue

| txgen port [a | b] BepruxkanbHas yepTa pasgensi-
eT B3aMMOMCKJIIOUaloIye Je-
MEeHTBI.

[napameTpl |[...| napametpn]|y1564 topologytx[a|b]|remote] |KBagpaTHbie CKOGKM O3Haua-

[napameTp 1-napameTp n] y1564 nservices [1-10] 10T, YTO HEOOXOOMMO BBECTMU

OOVH U3 3aK/IIOYEHHBIX B
HUX O3JeMEeHTOB WIM OIHO
3HayeHMe U3  YKa3aHHOIO
nuamnaszoHa. Habupatb CKOGKU
He HY)XHO.

<napameTp> rfc2544 header src ip <i.i.i.i> VrinoBele  CKOOKM — O3Haya-
I0T, YTO BMECTO YCJIOBHOTO
0603HaueHust rnapameTpa
Heo6XOIMMO BBECTU €ro 3Ha-
yenne. HabupaTh CKOGKM He
HY)KHO.

{napamertp} mpt-tx {-i IFNAME} ®urypHble CKOGKM O3HAYAIOT,
YTO 3aK/IIOUEHHBIN B HUX Iapa-
MeTD SIBJISIETCSI 00513 TeIbHBIM.
Ha6upaTb CKOGKY He HYKHO.




4. KomaHAabl 6a30BOro pexxmma

4.1.

CraHpapTHble KOMaHAbI

B 6a3oBoM peskume pab6oTsl CLI JOCTYIIHBI C/leAyoliyie KOMaH bl

[0 2 S G SN B NG R

4.2.

. Hacrpoiika cetu: ip/ifconfig, ifup/ifdown, ethtool, netstat, route, arp.

. ImarHocTuKa ceTu: ping, traceroute, nmap, nslookup, wget/curl, arping, nc.

. Komanpl repexofia B peXXMMbI TECTUPOBAHMS M MOHUTOPWHTA ceT: mpt, et.
. YmpaBneHue BpeMeHeM u AaToit: date, ntpq, ntpdate.

. Hambosee yacTo mcronb3yemMble porpaMmsl: vim, nano, cat, grep, iconv, sort,

man/info.

CucrteMHble KOMaHAbI

passthrough

Komanpga gjist yIIpaBJI€eHUS TPAH3UTHBIM PEXXMMOM.

CUHTaKCUC

passthrough {off | bypass | transit | interfer | status} [-v] [-V] [-h]

MapameTpbl

off — OTKTIOUNTD Mepenavy MOIb30BaTENbCKOTO TPAhUKa;
bypass — BK/IIOUMTD aIlrmapaTHbIil TPAH3UT,

transit — BKJIIOUMUTb MPOTPAMMHBIN TPaH3UT 6e3 A0OABIEHUS] TECTOBOTO
Tpaduka;
interfer — BK/IIOUMTh MPOTPAMMHBI TPAaH3UT C O0OaBJIEHMEM TECTOBOTO
Tpaduka;

IIpumeuanue. [1)15 IpoBeieHNS TECTUPOBAHMS B TPAH3UTHOM PeKMMe HeOOXOIVIMO CHa-
yasia BKIIOUUTD IIPOTPAMMHBII TPaH3UT KoMaHzoit «passthrough interfer», a satem 3a-
ITYCTUTD TECT.

status — BBIBECTM COCTOSIHME peskyMa TPaH3UT,



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

-V, - -verbose — BBITTOJIHUTh KOMaHAY B peskuMe «verbose» (C BBIBOJOM [IOTIOJ-
HUTEJIbHOI OTIaA0YHOM MHbOPMALN);

-V, - -version — BbIBECTM HOMEP BepCUM KOMaH/bl;

-h, - -help — BbIBeCTM KpaTKyr MHGOPMAIIUIO ITO KOMaHJE.

status

Komanpa njis BeiBozma MHGOOpMAaIMM O COCTOSTHMM CeTeBbIX MHTepdeiicoB, Ethernet-
u MPT-TecToB.

CUHTaKCUC

status [net <iface> | et <iface> | mpt <iface> | total <iface>] [-v] [-V] [-h]

MapameTpbl

6e3 ImapamMeTpoB — BbIBECTY KPATKYIO MHGPOpMaIuio o coctossHuu Ethernet- u
MPT-TecTOB,;

net — BBIBECTU KPATKYIO MHOOPMAIMIO O COCTOSIHUM CETEBBIX MHTEPQETICOB;
et — BBIBECTHM KpaTKylo nHpopmanuio o cocrostuuu Ethernet-TecTos;
mpt — BBIBECTY KPaTKy0 MHGOPMAIINIO O cCOCTOsTHMM MPT-TecToB;

total — BbIBECTM KpaTKyio MHGOPMAIIMIO O COCTOSTHUY CeTEBbIX MHTePGEIicoB,
Ethernet- 1 MPT-TecTOB;

<iface> — umsa unTepdeiica: ethO (mopt Management), gbe0O/gbel (rmopt A/B);

-V, - -verbose — BBIIIOTHUTDL KOMaH[y B peXuMe «verbose» (C BBIBOJIOM [IOTIOJ-
HUTETbHOI OTVIaL0YHOI MHDOPMALUN);

-V, - -version — BbIBECTU HOMeEDp BepCUM KOMaH/bI;

— -h, --help — BbpIBecTU KpaTKywo MHPOPMAIMIO IO KOMaHZE.

MpuMepbl UCNONIb30OBaHUS

1.

2.

10

BoiBecTu KpaTKyio nHbopmanuio 06 Ethernet-recrax mjist Bcex uHTepdeiicos:

> status et

gbeO: RX: none
gbe0: TX: rfc2544
gbel: RX: loopback
gbel: TX: loopback

BbiBecTH feTanbHyio MHGOpMaIuio o ceTeBoM MHTepdeiice gbel:



4. KomaHzbl 6330BOro pexuma

> status -v net gbe0
4: gbe0: <NO-CARRIER,BROADCAST,MULTICAST,UP> mtu 1500 qdisc pfifo_fast
state DOWN group default glen 1000
link /ether 00:21:ce:00:00:30 brd ff : ff : ff : ff : ff : ff
inet 172.16.2.30/24 brd 172.16.2.255 scope global gbe0
valid_lft forever preferred_Lft forever
inet6 fe80::221: ceff :fe00:30/64 scope link
valid_lft forever preferred_Lft forever

. BeiBecTu kpaTKyto nHbopmauuo o coctossuuu MPT-TecToB:

> status mpt

gbe0: RX: running L2:100 UDP:50
gbeO: TX: running L2:100 UDP:50
gbel: RX: stopped

gbel: TX: stopped

11



5. BoiBOA HacTpoek ET-TtectoB

IHpumeuanue. [1151 iepexoza 13 6a30BOr0 pesk1Ma B peKMM IIPOCMOTpPa HacTpoek ET-tecToB

VICIIO/Ib3YETCSI KOMaHOa «et»:

m716> et
m716/et>

IIpumeuanue. 'nbopmanusi 0 KOMaHJaX, IPUBeNEHHAs B pa3genax 5.1- 5.12 HocuT cipa-
BOYHBII1 Xapakrep. bonee mofpo6HOe TeopeTnyeckoe ONVCaHKe HEKOTOPBIX TapaMeTpOB KO-

MaH[ IIpeacTaB/JI€eHO B pasaere 8.

5.1. RFC 2544

Komanga

HNudopmanys, BBIBOAMMAA B KOHCOJIb

3aroysoBOK

show rfc2544 header src udp

HoMep UDP-niopra oTnpaBuTens

show rfc2544 header src mac

MAC-azpec OTIIpaBUTENS

show rfc2544 header src ip

IP-appec otripaBuTens

show rfc2544 header dst udp

HoMmep UDP-niopra nosryuyarerst

show rfc2544 header dst mac

MAC-azpec nomnyvaTess

show rfc2544 header dst ip

[P-appec nonmyuatens

show rfc2544 header vlan count

KonnuyecTBO VLAN-Teros

show rfc2544 header vlan [1-3] id

3HaueHue ugeHTudukaropa VLAN

show rfc2544 header vlan [1-3] priority

3HaueHue mpuopureTa Tpadmka

show rfc2544 header mpls count

KosimuecTBO MPLS-MeTOK

show rfc2544 header mpls [1-3] label

3HaueHne MPLS-MeTKu

show rfc2544 header mpls [1-3] cos

Kiacc 06C]'IY)KVIB3HVISI ImaKkeTa

show rfc2544 header mpls [1-3] ttl

BpeMsi XXu3HM nakera ¢ MPLS-meTkoii

show rfc2544 header autoarp

BK/IIOYEHA /I (QYHKUMS aBTOMATUUECKOTO MpPOBe-
nenust ARP-3amnpoca

show rfc2544 header diffserv

107151, BbIGpAHHbIE /7St 3aJaHMsI K1acca 00CTyKM1Ba-
Hus Tpadmka

show rfc2544 header dscp

sHauenne DSCP-6uTtoB IP-3aromoBka

12



5. BbiBoa HacTpoek ET-TectoB

show rfc2544 header precedence

MIPUOPUTET Kajpa

show rfc2544 header tos Tun obcmyskuanus IP-nakera
Tononorus

show rfc2544 topology tx MOPT MepeJaun JaHHBIX

show rfc2544 topology rx TOPT MPUEMA JaHHBIX

show rfc2544 topology remote ip

IP-agpec qucTaHIMOHHOTO pubopa

Pasmep kagpa

show rfc2544 frames [1-9] size

pasmep Kazpa JjIs aHaamM3a

show rfc2544 frames [1-9] enable

3aMpeIleHo WY pa3pelleHo MCIO0Nb30BaHue mpu
aHaIM3e COOTBETCTBYIONIEro pa3Mepa Kajapa

IpormycKkHast CIoCO6HOCTD

show rfc2544 throughput enabled

paspellneHo M BBIIIOTHEHME aHaIM3a IIPOITYCKHOM
CITOCOGHOCTH

show rfc2544 throughput duration

JJINTEIIbHOCTDb 1'[p06bl

show rfc2544 throughput maxrate

Be/IMUMHA Harpy3ku

show rfc2544 throughput resolution

BeJIMUMHA paspelrieHnsd

show rfc2544 throughput threshold

BeJIMUMHAa Mopora rnoTepb

3azepikka

show rfc2544 latency enabled

pa3penieHo Jix BbIIIOJTHEHME aHa/IM3a 3aeP>KKN

show rfc2544 latency count

KOJIMYECTBO TIPO6

show rfc2544 latency duration

JJINTEIIbHOCTDb Hp06])l

show rfc2544 latency rates src

MCTOYHUK 3HaUeHuit Harpy3ku (throughput — npo-
MyCKHasl CIOCOGHOCTH, manually — BpyuHyio)

show rfc2544 latency rates [1-9]

3HayeHMe HArpy3Ky MAJIs1 BBIGPAHHOIO pasMmepa
Kazpa

IMoTepu KagpoB

show rfc2544 frameloss enabled

paspelieHo 1 BbITIOMIHEHME aHaIM3a YPOBHSI T0-
Tepb KaApoB

show rfc2544 frameloss duration

IJIUTETbHOCTD MPOGBI

show rfc2544 frameloss steps

KO/JIM4YeCTBO 1Iaros

show rfc2544 frameloss rates start

Hayda/JIbHas Harpyska

show rfc2544 frameloss rates stop

KOHeUYHas Harpyska

IIpenenpHas Harpyska

show rfc2544 back2back enabled

paspelleHO 1M BbIIIOJIHEHMe aHaIu3a NpeebHO
Harpysku

13
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show rfc2544 back2back count

KOJIN4eCTBO Hp06

show rfc2544 back2back duration

JUTUTEIBbHOCTH MTPOGBI

show rfc2544 back2back rates src

MCTOYHMK 3HaUeHUi1 Harpy3ku (throughput — mpo-
MyCKHasl Crtoco6HOCTh, manually — BpyuHyio)

show rfc2544 back2back rates [1-9]

3HaY€HMe Harpy3Kun

Jlono/THUTEIbHbIE HACTPOIKY

show rfc2544 advanced wait

3HaueHye mapaMeTpa «<MHTEPBAI»

show rfc2544 advanced learn

3HaueHye napaMmeTrpa «obydyeHme»

PeSYJ’IbTaTbI TeCTOB

rfc2544 results pe3ynbTaThl TecToB 1Mo Metonuke RFC 2544
TectupoBaHue

rfc2544 start HayaTb BBIIIOTHEHME TeCTOB

rfc2544 stop OCTaHOBUTb BbITIOIHEHVE TECTOB

5.2. Y.1564

IIpumeuanue. HacTpoiiky 3aroyoBka, CepBMCOB ¥ ITOKa3aTeseil KauecTBa 0TOOPasKaroTCs 4J1sl
cepBuMCa, BBIGPAHHOTO C TOMOLIbI0 KOMaHbI peskuma HacTpoiiky ET-TectoB y1564 service <1 - 10>.

Komanga ‘ Nudopmarysi, BBIBOAMMAs B KOHCOTb
Tomnonorus

show y1564 topology tx MOPT Nepefayy JaHHbIX

show y1564 topology rx MOPT MpUEMa JaHHbIX

show y1564 topology remote ip IP-agpec gycTaHIMOHHOTO Npu6Gopa
Hactpoiiku

show y1564 HACTPOJKY BCEX TECTOB IT0 peKoMeHaarmm Y.1564

show y1564 nservices KOJIMYECTBO TECTUPYEMbBIX CEPBICOB

HacTpoiiku cepBuCOB

show y1564 service

CepBHC, BBIGPAHHBIN C TIOMOIIbIO KOMaH bl Y1564
service

show y1564 frame

pasmMep Kajapa, 3aJaHHbI AJIsT cepBuca

show y1564 serv_setup cir

3HaUYeHMe TapaHTMPOBAHHON IPOMYCKHONM CIIO-
COBGHOCTU

show y1564 serv_setup eir

3HaveH)e MaKCMMaJIbHO JOIMTYCTYMOTO ITpeBbIIe-
Hus CIR

show y1564 serv_setup tp

3HaveHye Harpy3ku ajs Tecra Traffic policing

14



5. BbiBoa HacTpoek ET-TectoB

3aroaoBoOK

show y1564 header src mac

MAC-aapec oTnipaBuTerst

show y1564 header src ip

IP-ampec OTIpaBUTeNs

show y1564 header src udp

Homep UDP-miopra oTripaBuTes

show y1564 header dst mac

MAC-agpec nony4yaresns

show y1564 header dst ip

IP-agpec nonyuarens

show y1564 header dst udp

HoMmep UDP-nopra nosyvaTenst

show y1564 header vlan count

konmuecTBO VLAN-Teros

show y1564 header vlan [1-3] id

3HaueHue unentudukaropa VLAN

show y1564 header vlan [1-3] priority

3Ha4YeHue mpuopureTa Tpaduka

show y1564 header mpls count

konmuectBO MPLS-MeTOK

show y1564 header mpls [1-3] label

3HaueHne MPLS-meTku

show y1564 header mpls [1-3] cos

Kiacc O6CJIY)KIABHHI/IH ImaKeTa

show y1564 header mpls [1-3] ttl

BpeMs XKu3Hu rmaketa ¢ MPLS-meTkoit

show y1564 header diffserv

I10J1s1, BbIGpaHHbIe IJIsI 3aJaHMs Kj1acca 06CIyKi-
BaHMs Tpaduka

show y1564 header dscp

sHauenye DSCP-6uToB IP-3aronoBka

show y1564 header precedence

3HaYeHMe MPpUOopuUTeTa Kaapa

show y1564 header tos TUI o6CTykMBaHus IP-makera
ITapameTtpsi SAC
show y1564 sac flr JIOITyCTUMBII YPOBEHbB MTOTEPb KAJPOB
show y1564 sac ftd JOTyCTMMAas 3aZiepskKa pacpoCTpaHeHUs KaJpoB
show y1564 sac fdv JIOIYCTMMOE OTKJIOHEeHMe 3aJjePsKKM pacrpocTpa-

HEHUS KagpoB

show y1564 sac avail

Be/IMUMHA OOCTYITHOCTU KaHa1a

show y1564 sac m-factor

BemuyHa M-dakropa

Hactpoiiku TecToB

show y1564 tests cfg duration

JJINTEJIbHOCTD 1Iara ajisi TeCTOB KOHCIJI/II'ypaHI/II/I

show y1564 tests cfg cir

BKJIIOUEH WM BbIKIoueH Tect CIR

show y1564 tests cfg steps

KonudecTBo 1maroB ajsg Tecta CIR

show y1564 tests cfg eir

BKJIIOUEH WM BbIK/IoUeH TecT EIR

show y1564 tests cfg traf_policing

BKITIOUeH mi BbikmiodueH Tect Traffic Policing

show y1564 tests perf enabled

pa3peuieHo JiM BBINTOJIHEHME TecCTa IMPOM3BOOAM-
TE€JIbHOCTU
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METPOTEK M716-02-001/2. PykoBoACTBO N0 3KCNayaTaLmu

show y1564 tests perf duration ‘ILJ'IVITEJ‘[I)HOCTI) TecTa MPOU3BOAUTEBHOCTHU

PesynbTaThl TECTOB

y1564 results ‘ pe3y/nbTaThl TeCTOB N0 pekoMeHauyy Y.1564
TecTupoBaHue

y1564 start HayaTh BBIIIOTHEH}E TeCTOB

y1564 stop OCTAaHOBUTbH BbITIONIHEHVE TECTOB

5.3. MakeTHbIN BXKXUTTEP

Komanga ‘I/IHd)OpMaI.lM}I, BBIBOAVIMAsI B KOHCO/Ib
Hacrpoiiknu

show jitter txgen BKJ/IIOUEH MJIY BBIK/IIOUEH reHepaTop TeCTOBOTO
Tpadmka

show jitter port IIOPT, Ha KOTOPOM GYZET IPOUCXOOUTD U3MEpPe-
HUe IKUTTepa

show jitter threshold ITOPOTrOBOE 3HAUEHME AKUTTEPA

show jitter duration IUTETbHOCTb M3MePeHUIt

PEBYJ'[I)TB.TI)I TecTa

jitter results pe3yabTaThl TecTa «IIaKeTHBIN IKUTTEP»
TectupoBaHue

jitter start HayaTb BBIIIOJIHEHNE TecTa

jitter stop OCTaHOBUTD BBHITIOJIHEHME TECTa

5.4. TecToBbIM NOTOK

Komanpa ‘I/Iml)opmaum[, BBIBOJVMAasi B KOHCOJ/Ib
3aro0BOK

show txgen header src mac MAC-agapec oTIpaBuUTeNst

show txgen header src ip IP-agpec oTripaBuTenst

show txgen header src udp HoMmep UDP-mopra oTipaBuTess

show txgen header dst mac MAC-azpec nosnyJaresnst

show txgen header dst ip IP-agpec nomyuarenst

show txgen header dst udp Homep UDP-mopra nosnyyaTesis
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5. BbiBoa HacTpoek ET-TectoB

show txgen header vlan count

KonnuectBO VLAN-Teros

show txgen header vlan [1-3] id

3HaueHue upeHtnrkaropa VLAN

show txgen header vlan [1-3] priority

3HaveHue npuopureta Tpaduka

show txgen header mpls count

BBIOOD KonmmyectBa MPLS-mMeTOK

show txgen header mpls [1-3] label

3HaueHne MPLS-meTkn

show txgen header mpls [1-3] cos

KJ1acc o6cmyskuBanus nakera ¢ MPLS-meTKoit

show txgen header mpls [1-3] ttl

BpeMmsi XXu3HM nakera ¢ MPLS-meTKkoit

show txgen header autoarp

BKJTIOY€HA /I PYHKIVISI aBTOMATHYECKOTO IIPO-
BemeHus ARP-3amnpoca

show txgen header diffserv

1107151, BBIGpaHHbIE IS 3aJaHMs Kaacca 06cy-
SKMBaHUS Tpaduka

show txgen header dscp

3HaveHue nosss DSCP

show txgen header precedence

3HAUeHMe MPUOpUTEeTa Kaapa

show txgen header tos

THUIT 06CJ'IY)KI/IB3HI/I$[ ImaKkeTa

Tomnonorus

show txgen port

TOPT, C KOTOPOTO GYIE€T FeHePUPOBATHCS TECTO-
BbIif Tpauk

Pa3smep kazgpa

show txgen frame random min

MUHMMAaJIbHOE 3HaYeHVie pa3sMepa Kazapa B CIIy-
yae paBHOMEPHOTO 3aKOHA PacIpeeieHunst

show txgen frame random max

MakCMMaJlbHOe 3HaueHue pasMepa Kaapa B
CIyyae paBHOMEPHOTO 3aKOHA pacIpe/e/ieHst

show txgen frame constant

pa3mMepsl KaJIpOB JIJIsl TECTUPOBAHUS

show txgen frame type

3alaH Cy4aiiHblii WIM TIOCTOSIHHBIN pasMep
Kazgpa

TectupoBaHue

show txgen duration

JJINTEJTIbHOCTDb I/ISMQDEHMI‘;I

show txgen rate

BeJIMYVHA HArPy3KN

txgen results

pe3ynbTaThbl reHepaluy TeCTOBOIrO IMOTOKa

txgen start

HayaTb reHepannio TeCTOBOIro IOoToKa

txgen stop

3aBEePIINTDb reHepannio TeCTOBOI'O ITOTOKA
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METPOTEK M716-02-001/2. PykoBoACTBO N0 3KCNayaTaLmu

5.5. LWneiid

Komanpga

Hudopmanys, BBIBOZUMASA B KOHCOIb

show loopback [a | b] layer

YPOBEHb, Ha KOTOPOM OYyZeT MPOMUCXO-
IUTH TMepeHarpaBieHyie TeCTOBOTO Tpa-
¢uka g5t BBIGpaHHOTO NOpTa

5.6. CoxpaHeHue/3arpysKa pesynbraTtoB

Komanza

HUndopmanus, BbIBOAMMAA B KOHCOJIb

results save N

coxpaHeHMe pe3yIbTaTOB M3MepeHUit ToJ, MOopPsIKO-
BbIM HOMepoM «N» (N =1 .. 10)

results load N

3arpyska pesyJabTaTOB M3MepeHMI, COXPAaHEHHBIX TO7,
MOPSILKOBBIM HOMEPOM «N»

results show

oTO6GpakeHMe TEKYIIMX Pe3yIbTATOB 3MepeHMii

results show N

BBIBOZl Pe3y/IbTaTOB M3MepeHMl, COXPaHEHHBIX IIOf,
MOPSAKOBBIM HOMepOM «N»

results show all

BbIBOJ BCEX COXpaHéHHI)IX pe3yabTaToB Msmepel-mﬁ

results info

BbIBOZ, MHGOPMALM O COXPaHEHHBIX Pe3y/abTaTax U3-
MepeHuit

5.7. Bepcua NO

Komanpga HWudopmanus, BBIBOAMMAS B KOHCOJIb
show version HOMEp BepCuy MPOrpaMMHOI0 06ecIIeueHmst
5.8. Onuuun

Komanpga HeiicTBUe

show options

MTPOCMOT]P OTKPBITHIX OTTLIMIA
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5. BbiBoa HacTpoek ET-TectoB

5.9. MNoBepka

Ipumeuanue. MeTonyka MOBEPKY MpUBeAeHa B OPOIIOpe « YHUBEPCATbHBIN U3MepPUTEIb-
Hbiii 3000 METPOTEK M716-02-001/2. PyKoBOJCTBO IO 3KCILTyaTallMi», BXOASIIEH B KOM-

IIJIEKT IMOCTaBKU.

Komanza

JNeiicTBUe

test-pattern on

BK/IIOUE€HME TeCTOBOI'O pexXmma

test-pattern off

BBIK/IIOUEHME TECTOBOT'O peXXMmMa

5.10. Npodunun

Komanpa

HeiicTBUe

profiles rename <n> <name>

3aaHue uMeHu npodust

profiles save <n>

COXpaHeHMe TeKYLIMX HaCTPOeK B STYeiiKy n

profiles lock <n>

YCTAaHOBKA 3aIIMUTHI OT 3alIUCU IJId STYEVKM N

profiles unlock <n>

OTMeHa 3alIUThI OT 3aMUCK AJIS STYeKU n

profiles load <n>

3arpyska nmpoduiist HaCTPOeK M3 STUEHKU N

profiles delete <n>

yaaneHyue mpobuis HACTPOeK U3 STYeHKY n

profiles list

0oTO6GpaskeHMe CIMCKa COXPaHEeHHBIX poduiieii
B (opmate «index, name, data, status», rme
index — HOMep sTYeiiKM, B KOTOPOI COXpaHeH
npodwmib, name — ums npoduis, data — mara
coxpaHeHus, status — cOCTOsIHMe (3alIUIIEeH OT
3aIyCy UIU HeT)

profiles show <n>

BBIBOJ, COLEPXXMMOTr0 MPobuiIs n

5.11. CraTucTukKa

Komanpga

HeiicTBUe

statistics show

BBIBOJI CBOJTHOJ CTaTUCTUUECKO MHDOpMaInn
nJisi mopta A u B

statistics clear

yaajeHue CTaTUCTUUECKO MHpOpMalum Ojis
nopra AuB
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5.12. TectoBble KOHdUrypaummu

Komanpga HeiicTBUe

testconf show BBIBOZl, HOMepa TeKyIlleli TeCTOBO¥ KOHGUTypauun
testconf 1 repexo, B IepBYI0 TeCTOBYI0 KOHMUTypaLyio
testconf 2 Mepexo;, BO BTOPYIO TECTOBYIO KOH(UTrypaiyio
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6. Hacrtpoiika ET-tecTtoB

Ipumeuanue. [17151 iepexona 3 6a30BOro peskuMa B PeskKMM HacTpoiiky ET-TecToB mcmosnb-
3YIOTCSI KOMaHIbI «et» 1 «configure»:

m716> et
m716/et> configure
m716/et> (config)

Ipumeuatue. TTocsie BHIKIIOUEHMS TPUGOPA HACTPOIIKM TECTOB HE COXPAHSIIOTCS. [IjIst coXpa-
HEeHUSI HACTPOeK HeoOXOIMO BBITIOIHATh KOMaHAy «settings save».

IIpumeuanue. iuopmariiyis 0 KoMaHIaX, IpMBeIEHHAs B pasaenax 6.1— 6.6 HOCUT CITpaBOY-
HbII1 xapakTep. Bonee mogpo6HOe TeopeTMUeCKoe OMMCaHMe HEKOTOPBIX TapaMeTPOB KOMaH,
MpeACcTaB/eHo B pasnene 8.

6.1. RFC 2544

Komanga JNeiicTBUe
3aros0BoOK
rfc2544 header src udp <int> ycraHoBKa Homepa UDP-mopTa oTripaBuUTeNst
rfc2544 header src mac <XX:XX:XX:XX:XX:XX> | ycraHoBKa MAC-azpeca OTIIpaBuTess
rfc2544 header src ip <i.i.i.i> ycraHoBKa IP-afmpeca ornipaBurens
rfc2544 header dst udp <int> ycTaHoBKa Homepa UDP-miopTa nosyvaresnst
rfc2544 header dst mac <XX:XX:XX:XX:XX:XX>|ycraHoBKa MAC-ampeca monyyaTesis
rfc2544 header dst ip <i.i.i.i> ycraHoBKa IP-afmpeca momyuarenst
rfc2544 header vlan count [off | 1 | 2 | 3] BbIOOD KoMmuectBa VLAN-Teros
rfc2544 header vlan [1-3] id <int> yCTaHOBKA 3HaYeHus uaeHTuduraropa VLAN
rfc2544 header vlan [1-3] priority <int> YyCTaHOBKA 3Hau€HMUs MpuopureTa Tpadmka
rfc2544 header mpls tx count [off | 1| 2| 3] BbI6GOD KomuecTBa MPLS-MeTOK Ha nepenavy
rfc2544 header mpls tx [1-3] label <int> yCTaHOBKa 3HaueHus MPLS-meTku
rfc2544 header mpls tx [1-3] cos <int> yCTAHOBKA Kj1acca 06CIy:KMBaHMs [TaKkeTa
rfc2544 header mpls tx [1-3] ttl <int> YCTaHOBKA BpeMeHM KU3HU MaKeTa ¢ MPLS-
MeTKOIi
rfc2544 header autoarp [off | on] BBIK/TIOUEHMEe/BKITIOUeHMe PYHKIMM aBTOMA-
THU4yeckoro nposepenusi ARP-3ampoca
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rfc2544 header diffserv [prec+tos | dscp]

BBIOGOD TI07Iel1 711 3aiaHysI Kiiacca 06CTyKu-
BaHMS Tpaduka

rfc2544 header dscp <int>

ycTaHoBKa 3HaueHus nons DSCP, 8 6ut

rfc2544 header precedence <int>

yCTaHOBKA 3HAUEHMsI TPMOPUTETA Kaipa

rfc2544 header tos <bin>

YCTaHOBKaA TUIIA OﬁC]’[Y)KIABaHI/Iﬂ rakeTa

Tomonorus

rfc2544 topology tx [a | b | remote]

YCTaHOBKa I1OpTa rnepengaym JaHHbIX

rfc2544 topology rx [a | b | remote]

YCTaHOBKa ITOpTa anéma JaHHBIX

rfc2544 topology remote ip <i.i.i.i>

ycTaHoBKa IP-afmpeca AMCTaHIMOHHOTO TIPU-
6opa

Pa3smep

Kazpa

rfc2544 frames [1-8] enable [on|off]

sanpeT/paspemeHI/Ie MCIIO/Ib30BaHUSA IIpU
daHa/iM3e COOTBETCTBYIOLIEIO pasMepa Kaapa

rfc2544 frames [1-8] size <XXXX>

3a/laHue pasMepa Kagpa

TporyckHast ClIOCOGHOCTD

rfc2544 throughput duration <int>

YCTaHOBKA OJIUTEJIbHOCTU Hp06bI

rfc2544 throughput enabled [no | yes]

3arpeT/paspelleHne BbITOJHEHNs aHaIu3a
MIPOITYCKHOI CITOCOGHOCTM

rfc2544 throughput maxrate <int>

YCTAaHOBKA BE€JIMYMHDBI HATrPY3KN

rfc2544 throughput threshold <int>

YCTaHOBKA BEJIMUYMHBI [TOPOra rnoTepb

rfc2544 throughput resolution [10]1 0.1 |
0.01]

BbIGOD BEJIMUMHBI Pa3peLIeHNsT

3azepskka

rfc2544 latency enabled [no | yes]

3arpeT/paspellieHne BbIMOJHEHNs aHaIu3a
3aJePKKU

rfc2544 latency count <int>

YCTAaHOBKA KOJIMYECTBa Hp06

rfc2544 latency duration <int>

YCTAaHOBKA OJIUTEJIbHOCTU HpOﬁbI

rfc2544 latency rates src [throughput |
manually]

BBIGODP MCTOYHMKA 3HAUEHWIT HATPY3KU

rfc2544 latency rates [1-8] <XXXX>
[%|kbps|mbps]

BBOJI, 3HAUEHMIT HATrPy3KM JIs K&KIOro pas-
Mepa Kajgpa

IToTepu KagpoB

rfc2544 frameloss enabled [no | yes]

3ampeT/paspelieHye BbIIOJHEHUS] aHaIM3a
YDPOBHSI MTOTEPb KaAPOB

rfc2544 frameloss duration <int>

YCTaHOBKaA OJIUTEJIbHOCTU Hp06bl

rfc2544 frameloss steps <XX>

YCTAaHOBKA KO/JIMYECTBA 1IaroB
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6. Hacrpoiika ET-TectoB

rfc2544 frameloss rates start <XX>
[%|kbpsimbps]

YCTaHOBKa HayvyaJabHO Harpysku

rfc2544 frameloss rates stop <XX>
[%|kbps/mbps]

YCTaHOBKa KOHEYHO Harpyskm

[IpenenbHas HarpysKka

rfc2544 back2back enabled [no | yes]

3ampeT/paspelieHyie BbIMOTHEHNS aHaIM3a
MpeebHOM HATPY3KNU

rfc2544 back2back count <int>

YCTaHOBKA KOIMYECTBA MPO6

rfc2544 back2back duration <int>

YCTaHOBKA JJIUTEIbHOCTM TTPOOBI

rfc2544 back2back rates src [throughput |
manually]

BBIGOD MCTOYHMKA 3HAUEHMIT HATPY3KU

rfc2544 back2back rates [1-8] <XXXX>
[%|kbpsimbps]

BBOJI, 3HAUEHUIT HArPY3KY I KasKOOrO pas-
Mepa Kajapa

JlononHuTenbHbIE HaCTpOVIKI/I

rfc2544 advanced wait <int>

YCTaHOBKaA 3HAYEHMA ITapaMeTpa «MHTepBaI»

rfc2544 advanced learn <int>

YCTaHOBKA 3HAYEHMS TAPAMETPa «00ydeHmex»

6.2. Y.1564

Komanza

HericTBUe

Tononorust

y1564 topology tx [a | b | remote]

YCTaHOBKa IIOPTa nepenavyy JaHHbIX

y1564 topology rx [a | b | remote]

YCTaHOBKA IMOPTa MpUémMa JaHHbIX

y1564 topology remote ip <i.i.i.i>

ycra”HoBKa IP-afpeca IMCTaHIIMIOHHOTO
npuéopa

Hacrporikn

y1564 nservices [1-10]

YCTaHOBKA KOJIMYECTBA TECTUPYEMbIX
CepBIUCOB

y1564 tests perf duration

YCTaHOBKa IPOOO/DKUTEJIbHOCTU BBIIIOJIHE-
HMS TeCTa MPOMU3BOAUTEIbHOCTU

Hactpoiixu

CepBUCOB

y1564 service [1-10]

BBIOOD cepBucCa

y1564 serv_setup cir <int> [% | kbps | mbps]

YCTaHOBKA 3HaYeHMsI FapaHTUPOBAHHO ITPO-
ITYCKHOV CITOCOOHOCTY

y1564 serv_setup eir <int> [%| kbps | mbps]

YCTAaHOBKA 3HAUeHMs] MaKCMMaabHO [JOIIy-
crumoro npesbinieHus CIR
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y1564 serv_setup tp <int> [% | kbps | mbps]

YCTaHOBKA 3HAYeHMs] HArpy3Ky [ TecTa
Traffic policing

3arosoBOK

y1564 header src mac <XX:XX:XX:XX:XX:XX>

ycraHoBka MAC-azipeca OTIpaBuUTeNs

y1564 header src ip <i.i.i.i>

ycraHoBKa IP-azipeca oTipaBuTenst

y1564 header src udp <int>

ycraHoBKa HoMepa UDP-niopra otipaBuTernst

y1564 header dst mac <XX:XX:XX:XX:XX:XX>

ycranoBka MAC-agpeca nomydaress

y1564 header dst ip <i.i.i.i>

ycraHoBKa IP-agpeca nonyvarens

y1564 header dst udp <int>

ycraHOBKa HoMepa UDP-nopTa nomyvaresnst

y1564 header vlan count [off | 1] 2| 3]

ycraHoBKa KonndectBa VLAN-Teros

y1564 header vlan [1-3] id <int>

YCTAaHOBKA  3HaueHus uaeHTuduUKaTopa

VLAN

y1564 header vlan [1-3] priority <int>

YCTaHOBKa 3HaUYeHMus IpuopureTa Tpadumka

y1564 header mpls count [off | 1|2 | 3]

ycraHoBKa KonnuectBa MPLS-meTok

y1564 header mpls [1-3] label <int>

ycraHoBKa 3HaueHMs MPLS-meTkn

y1564 header mpls [1-3] cos <int>

YCTaHOBKa KJ1acca 06CTyKMBaHMS TTaKeTa

y1564 header mpls [1-3] ttl <int>

YCTaHOBKA BPEMEHU JKM3HU ITaKeTa C MeTKOM

y1564 header diffserv [prec+tos | dscp]

BBIOOD TI07Ielt AJIST 3aaHusl Kiacca O6CTyKu-
BaHus Tpaduka

y1564 header dscp <int>

YCTaHOBKa DSCP-6utoB  IP-

3aroJIoBKa

3HauYeHUs

y1564 header precedence <int>

yCTaHOBKa IPMOPUTETA KaZpa

y1564 header tos <bin> yCTaHOBKa THUITa 06CTy>kMBaHus [P-makera
ITapameTpsr SAC
y1564 sac flr <float> YCTaHOBKA IOMYCTMMOTrO YPOBHS MOTEPb Kafi-
poB (B 3KCIIOHEHIMATbHOM (popme, Hampu-
mep, le-7)
y1564 sac ftd <int> YCTaHOBKAa AOIMYCTMMOI 3aJ€pKKY pacipo-

CTpaHEHMSI KagpoOB, MC

y1564 sac fdv <int>

YCTaHOBKA [JOIYCTMMOIO OTKIOHEHUS 3a-
IEeP>KKY PacrpoCcTpaHeHMs KafpoB, MC

y1564 sac avail <float> %

YCTaHOBKA BeJIMYMHBI JOCTYITHOCTM KaHasla
(TecsITMYHOE YKCII0, A0 4-X 3HAKOB IOC/Ie 3a-
TISITOM)

y1564 sac m-factor <int>

ycTaHOBKa BenmnumHbl M-dakropa
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Hacrpoiiku TecToB

y1564 tests cfg duration <int>

YCTAHOBKA [JIMTEIbHOCTU Iara AJisi TECTOB
KoHurypamym

y1564 tests cfg cir [on | off]

BK/IIOUeHMe/BbikIoueHne Tecta CIR

y1564 tests cfg steps <int>

YCTaHOBKa KOJIMYECTBA 1IAroB OJisd TeCTa CIR

y1564 tests cfg eir [on | off]

BKJIIOUeHMe/BbIK/IIoueHme Tecta EIR

y1564 tests cfg traf_policing [on | off]

BK/IIOUEeHMe/BbIKIIOUeHne  Tecra  Traffic
Policing

y1564 tests perf duration <hh:mm:ss>

YCTaHOBKa JJIMTEIbHOCTU TeCTa IIPOM3BOAV -
TEeJIbHOCTU

y1564 tests perf enabled < yes | no >

pa3peLHI/ITb/3aHpeTVITI) BbBITIOJIHEHME TecCTa
IIPpON3BOAUTEIIbBHOCTU

Konmposauu

€ HaCTpoekK

y1564 copy [1-10] [1-10]

CKOMMPOBATh HACTPOWKM OLHOTO CEpBUCA U
MIPUMEHUTD X IS [PYTOro

6.3. MaKeTHbIN AXXUTTEP

Komanza ‘ NeiicTBUE
Hactpoiiku
jitter port [a | b] BBIGOD TOpPTA, HA KOTOPOM GYZET MPOUCKOOUTH U3Me-

peHue MKUTTepa

jitter threshold <int> 3aJaHye IIOPOTOBOT0 3HAYEHMST IKUTTEPa

jitter duration <hh.mm.ss> 3a/laHye BPEMEHU M3MepeHus IKUTTepa

jitter txgen [off | on] BBIK/IIOUEHYEe/BKITIOUEHMe [eHepaTopa TeCTOBOro Tpa-
duxka

6.4. TecTOBbIM NOTOK

Komanza

HeiicTBUe

3arooBoOK

txgen header mpls count [off | 1|2 | 3]

BbIOOD KOMMuecTBa MPLS-meTOK

txgen header mpls [1-3] label <int>

ycraHoBKa 3HaueHust MPLS-MeTku

txgen header mpls [1-3] cos <int>

YCTaHOBKa KJjiacca OGCHY)KI/IBB.HI/IH ImaKkeTa

txgen header mpls [1-3] ttl <int>

YCTaHOBKa BpeMeHM X13HM nakera ¢ MPLS-
MeTKOJ
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txgen header autoarp [off | on]

BBIKJIIOUEHMe/BKII0YeHMe (PYyHKLMM aBTOMa-
TU4eckoro nposeneHust ARP-3ampoca

txgen header diffserv [prec+tos | dscp]

BBIGOD MOJIETt 1)1 3aMaHusT Kiacca 06CITysku-
BaHMS Tpaduka

txgen header dscp <int>

3a7aTh 3HayeHue mons DSCP, 8 6ur

txgen header src mac <XX:XX:XX:XX:XX:XX>

ycraHoBka MAC-azipeca OTpaBUTeNs

txgen header src ip <i.i.i.i>

ycraHoBKa IP-agpeca oTnipaButens

txgen header src udp <int>

ycraHoBKa HoMepa UDP-niopTa oTripaBuUTesst

txgen header dst mac <XX:XX:XX:XX:XX:XX>

ycranoBka MAC-afpeca nomydaresns

txgen header dst ip <i.i.i.i>

ycraHoBKa IP-agpeca nomnyvarens

txgen header dst udp <int>

ycraHoBKa HoMmepa UDP-nopTa nomyvaresnst

txgen header vlan count [off | 1| 2| 3]

BbIOOD KonmmuectBa VLAN-Teros

txgen header vlan [1-3] id <int>

yYCTaHOBKA uaeHTuduKaTopa

VLAN

3Ha4YeHusd

txgen header vlan [1-3] priority <int>

YCTaHOBKa 3HaUYeHMs IpuopureTa Tpadmka

txgen header precedence <int>

YCTAaHOBKA 3HAYEHMS IMIPUOPUTETA Kagpa

txgen header tos <bin>

YCTAaHOBKaA TUIIA OﬁCJ’Iy)KMBaHI/IH ImakKeTa

Tomnonorus

txgen port [a | b]

BBIGOD MTOPTA, C KOTOPOTO GY/IET TPOUCXOAUTH
reHeparus Tpadpuka

Pasmep

Kazipa

txgen frame random min <int>

YCTaHOBKA MMHMMA/IbHOIO 3HAYEHUS pasMe-
pa Kajpa B (Jlyyae PaBHOMEPHOIO 3aKOHa
pacrpeneneHus

txgen frame random max <int>

YCTAHOBKA MaKCMMaJbHOTO 3HAUEHMs] pas-
Mepa Kajipa B CJIlydyae paBHOMEPHOTO 3aKOHa
pacrpepieieHnst

txgen frame constant <int>

YCTAaHOBKA pa3mepa Kaapa Jis1 TeCTUPOBaHUST

txgen frame type [constant | random]

BBIOOD 3aKOHA M3MEHEHMS pasMepa Kajipa

txgen frame <int>

BBOJI pasmMepa Kazpa

[TapaMeTpsbl TeCTUPOBAHMS

txgen duration <hh.mm.ss>

3a/ilaHue OJInTeJIbHOCTU I/ISMEPEHI/HZ

txgen rate

BBOJ], TpeGyeMoit Harpy3Kku
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6. Hacrpoiika ET-TectoB

6.5. Lineiid

Komanza

HeiicTBue

loopback [a | b] layer [off | 1|23 4]

BBIOOD TOpTA [JIs1 BKIIOUeHMs 1uteitda u
3aiaHlie YPOBHSI, Ha KOTOPOM GyeT Ipo-
UICXOIMTH TIepeHalpaB/ieHe TeCTOBOIo

Tpaduka
6.6. TectoBble KOHPUrypauum
Komanga levicTBUe
testconf show BBIBOZIL HOMepa TeKylleit TeCTOBOI KOHGUTypauun
testconf 1 repexo, B IepBYI0 TECTOBYI0 KOHGUTYPALIMIO
testconf 2

mepexof, BO BTOPYIO TECTOBYIO KOHOUTYpaLnio
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7. MPT-TecTbl

s HacTpoiiky MPT-TecTOB MCIIONL3YIOTCS NIPOrpaMMbl mpt-tx 1 mpt-rx, KOTO-
pbIe IT03BOJISIOT:

— 106aBUTh WIK YIAIUTH ITOTOK;

— BBIMOJIHATH HACTPOIIKY TeHepaTopa 1 aHaIu3aTopa MOTOKOB;

MOJIYYUTHh MHGOPMALIMIO O CTATyCe ITOTOKOB;

— IIOJIYUUTDb P€3Yy/IbTAaThI I/IBMep(-Z‘HI/Iﬁ I10 IIOTOKaM.

mpt-tx

KomaHpa /151 HacTpoJiky reHepaTopa MOTOKOB.

CHMHTaKCUC KOMaHAbI

mpt-tx {-i IFNAME, - -iface=IFNAME} [-n NUM, - -num=NUM] [-l TYPE, - -layer=TYPE]
[-s SIZE, - -size=SIZE] [-M MAC, - -mac-dst=MAC] [-H IP, - -host=IP]

[-p PORT, - -port-src=PORT] [-T ID:PRI, - -vlan-serv=ID:PRI]

[-Q ID:PRI, - -vlan-cust=ID:PRI] [-F ID, - -flow-id=ID] [-t MSEC, - -period=MSEC(]

[-S STATE, - -state=STATE] [- -on] [- -off] [- -add] [- -del] [- -show-status] [-h, - -help]
[-v, - -verbose] [-V, - -version]

MapameTpbl

-i IFNAME, - -iface=IFNAME — BbIBeCTU KpaTKyr MHGPOPMAIMIO O TOTOKAX, Ha-
CTPOEHHBIX Ha Iepefavy AJis yKazaHHOTo uHTepdeiica (gbel/gbel);

— -n NUM, - -num=NUM — HOMep IOTOKa;

— -LTYPE, - -layer=TYPE — Tun notoka: L2 nnu UDP;

— -5 SIZE, - -size=SIZE — pa3mep makeTa, B 6aiiTax;

— -M MAG, - -mac-dst=MAC — MAC-agpec nosyJaTes;

— -H IP, - -host=IP — IP-agpec nonyuyaTesns win UMs y3Jjia CeTH;

— -p PORT, - -port-src=PORT — Homep UDP-1iopTa oTmpaBuTens;

— -TID:PRI, - -vlan-serv=ID:PRI — 3HaueHue «service VLAN» (<id>:<priority>);

— -Q ID:PRI, - -vlan-cust=ID:PRl — 3HaueHme «customer VLAN» (<id>:<priority>);
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7. MPT-Tectbl

— -F ID, - -flow-id=ID — nageHTH(MKATOP MOTOKA (TI0 YMOTYAHUIO PAaBEH HOMEDPY
II0TOKA);

Ipumeuanue. 3uavuenvie uneHTUdHUKATOPA IOTOKA /IJIs TeHEPATOPA M aHAIM3aTOPA AOJK-
HO 6bITh OMVMHAKOBBIM.

— -t MSEC, - -period=MSEC — niepuop, oTIIpaBKy [TIAKETOB, MC;

— -S STATE, - -state=STATE — pexxum pa6otsl reHeparopa: ON — BkitoueH, OFF —
BBIKJIIOUEH;

— --0n — BKJIIOYUTb reHepaTop;

— --off — BBIK/IIOUMUTD T€HEPATOP;

— --add — 106aBUTH IIOTOK;

— --del — y#anuTh MOTOK;

— --show-status — BbIBECTU COCTOSIHME reHepaTopa MOTOKOB.

— -h, --help — BpIBeCTU KpaTKyo0 MHGOPMAIHMIO IO MPOTpaMme;

— -V, - -verbose — BBIMIOJHUTh KOMaHAY B peXkume «verbose» (¢ BBIBOJOM JIOTION-
HUTEJIbHO OTIaI0YHO MHGOpMaLnn);

— -V, - -version — BbIBECTM HOME]D BE€PCHM ITPOTPAMMBbI.

anMepbl UCNoJiIb30BaHUSA
1. BRITIOUMTH reHepaLuio MaKeTOB CO CIeAYIOUIMMY mapamMmeTpaMu:
— Tun noroka: L2;
— HOMep IOoToKa: 44;
— uaeHTUGUKATOP MOoToKa: 144;
— pasMep makeTa: 64 6aiita;

— 1mepuop oTmipaBky maketo: 100 mc.

> mpt-tx --add --layer L2 --iface gbeO --num 44 --flow-id 144 --mac-dst
00:21:CE:00:00:31 --size 64 --period 100 --on

2. BeiBecTV oA po6HYI0 MHGOPMAIUIO O TOTOKAX, HACTPOEHHBIX Ha ITepeiavy AJIs
uHTepdeiica gbeO:

> mpt-tx --iface gbeO -v

0044

Flow name

Interface : gbe0
State : ON
Level 1 L2
Frame size 1 64B
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30

Period
Flow ID
Dest MAC

S-VLAN Id/pri :
C-VLAN Id/pri :

0045:
Flow name
Interface
State
Level
Frame size
Period
Flow ID
Dest MAC
Host / IP
Source port

3. VYoanuTb HACTPOWKM reHepaTopa Jjist 44-To 1moToka Ha uHTepdeiice gbeO:

: 100 ms
1 144
: 00:21:ce:00:00:31

N/A
N/A

: gbel

: ON

: UDP

1 64B

: 100 ms

1 145

1 00:21:ce:00:00:31
1 192.168.1.1

: 10000

S-VLAN Id/pri :
C-VLAN Id/pri :

N/A
N/A

> mpt-tx --iface gbe0 --num 44 --off --del

. BeiximiounTs reHepanuio 20-ro noToka Ha uHTepdeiice ghel:

> mpt-tx --iface gbel --num 20 --off



7. MPT-Tectbl

mpt-rx

KomaHnpa piis HaCTpOVIKI/I aHa/iM3aTopa IOTOKOB M BbIBOAA CTATUCTUKU 10 IMTPUHS-
THIM ITOTOKaM.

CHMHTaKCUC KOMaHAbI

mpt-rx {-i IFNAME, - -iface=IFNAME} [-n NUM, - -num=NUM] [-l TYPE, - -layer=TYPE]
[-F ID, - -flow-id=ID] [-t MSEC, - -period=MSEC] [-S STATE, - -state=STATE] [- -on] [- -off]
[--add] [- -del] [- -show-status] [-h, - -help] [-V, - -verbose] [V, - -version]

MapameTpbl

-i IFNAME, - -iface=IFNAME — BbIBeCTM KpaTKyI0 MH(pOpMAaIMIO O TIOTOKaX, Ha-
CTPOEHHBIX Ha MPUEM 1 YKa3aHHOTO MHTepdetica (gbe0/gbel);

-n NUM, - -num=NUM — HOMep TOTOKa;
-L TYPE, - -layer=TYPE — Tun notoka: L2 unu UDP;

-F ID, - -flow-id=ID — uneHTHdMKATOP MMOTOKA (110 YMOTYAHUIO paBeH HOMepy
II0TOKA);

IIpumeuanue. 3Hauenvie uaeHTdUKATOPA TOTOKA I/l TeHEPATOPA VM AHATMU3ATOPA LOJIK-
HO GBITb OOVIHAKOBBIM.

-t SEC, - -period=SEC — nepuop, oTuéTa, C;

-S STATE, - -state=STATE — pexxum pa6oTsl renepatopa: ON — BkitoueH, OFF —
BBIKJTIOUEH;

- -0Nn — BKJIIOYMUTD aHAIMU3aTop;

- -off — BBIK/IIOYUNUTD aHANMU3aTOpP;
--add — §06aBUTH MOTOK;

- -del — ymanuTp NOTOK;

- -show-stats[=N] — BbIBeCTM CTaTUCTUKY I10 IPUHSITHIM OTOKaM (IIpy 3a1a-
uum N 6ynyT BbiBesleHbI TocienHue N 3ammcei);

- -show-status — BbBIBECTU COCTOSIHME aHAIN3ATOPA ITOTOKOB;
-h, - -help — BbIBeCTU KpaTKy1O MHGOPMAIMIO IO MPOTpaMMe;

-V, - -verbose — BBITIOJIHUTh KOMaHAY B peXkuMe «verbose» (C BBIBOIOM JIOIIOJ-
HUTEJIbHO 0TIaS0UHO nHbOpMaLnn);

— -V, --version — BbIBECTU HOMEP BEPCUU TPOrPaAMMBbI.
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Mpumepbl UCNosb3oBaHUA

1. BKIIIOUMTH aHATU3ATOP MTAKETOB CO CAeAYIOIIMMYU ITapaMeTPaMu:
— Tui noroka: L2;

— HOMep IIOTOKA: 44;

uaeHTUdUKATOP ITOTOKA: 144;

nepuop, otueTta: 60 c.

> mpt-rx - -add - -layer L2 - -iface gbeO - -num 44 - -flow-id 144 - -period 60 - -on
2. BpIBecTu mBe 1ocjienHue 3aImcy CTaTUCTUKY IJist 44-T0 TIOTOKa:

> mpt-rx --iface gbeO --num 44 --show-stats=2

Receiver #44:

Record number : 6
Timestamp  : 22.09.2015 08:54:31

State : ON

Flow ID 1 144

Period 1 60s

Elapsed 1 60s

Packets : 600 (38400 B)
Lost ;0

Duplicates : 0

Reordered : 0

Min. delay 1 4.320 us
Avg. delay : 4.607 us
Max. delay  : 4.880 us
Jitter : 0.186 us

Receiver #44:
Record number : 7
Timestamp  : 22.09.2015 08:55:31

State : ON

Flow ID 1 144

Period :60s

Elapsed :60s

Packets : 600 (38400 B)
Lost : 0

Duplicates : 0

Reordered ;0

Min. delay : 4.320 us
Avg. delay : 4593 us
Max. delay : 4.880 us
Jitter : 0.187 us
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8. MapamMeTpbl TeCTUpOBaHUA

ITapameTp

Onmucanue

advanced learn

Bpemsi, uepe3 KOTOpOe HAaUYHETCS TeCTMPOBaHMe IOCie OT-
paBKy obyJalolero Kajapa (M. mapaMmerp «wait»). Cormnac-
HO RFC 2544, Bpemst 06yuenus cocrasiset 2000 mc. ITonb-
30BaTe/b MOXKET 33aBaTh BeJIMUMHY O6YUeHMST B IIpeAenax
ot 100 mo 10000 mc.

advanced wait

BpeMeHHOV MHTEpBaJ MeXIYy OKOHYAHMEM IIPOObI U OT-
mpaBkoii o6yyaroiero kaapa. CormacHo RFC 2544, unrep-
Ban cocrasiser 7000 mc: 2000 MCc OTBOOUTCSL Ha IOIy4de-
HMe OCTAaTOYHBIX KazpoB, 5000 MC — Ha pecTabuIn3aLnio
TeCTHPyeMOro ycTpoiicTBa. [lonb30BaTenb MOXeT 3a,aBaTh
TIPOM3BOJIbHbIE 3HAUEHMSI MHTepBasa B mpeaenax ot 100 no
10000 mc.

Ipumeuanue. O6yuaronyit Kagp uMeeT ogHaKoBbie MAC-
azpeca OTIIpaBUTeIs U onyvaTens. Korma komMmyTaTop no-
JIy4aeT Takoii KaJp, OH OTGUIBTPOBBIBAET €T0, T.K. BBIXO/I-
HO¥1 MHTepdelic coBnazaeT co BXOAHLIM. [Ipy 3TOM KOMMY-
TaTop cunThiBaeT MAC-afgpec oTIIpaBUTeNs U 3aIIOMMHAET
uHTepdeiic, C KOTOPOTO OH GBI MOMTYYEH.

autoarp

Ecv GyHKIMS BKIIOUEHA, IPU 3aIycKe TecTa OymeT aBTo-
maTuuecku npoBeféH ARP-3ampoc. B pesynbraTe 3ampoca
BMecCTo Tekyiiero MAC-azipeca nonyvaresist 6yeT moacTaB-
neH MAC-azpec, cooTBeTcTBY0OLIMIT IP-anpecy nomyvarerns,
3aJlaHHOMY KOMaHJIOM «... header dst ip i.i.ii».

count

Ko/mnuecTBO MOBTOPEHMiT TecTa A/ KaKIOro 3aIaHHOro
pasmepa Kazipa.

dscp

ITone DSCP cocTouT n3 8 6UT U MO3BOJSAET 3a4aBaTh OO/Ib-
Lee YycIo KIacCoB OOCAYKMBaHUSI Tpaduka, uyeM OIS
Precedence u ToS. Omnmcanne crapuimx 6 6UT IpencTaBIeHo
B Tab6mn. 9.4. Mnapume 2 6UTa UCIOMB3YIOTCS MTPOTOKOIOM
TCP pyis nepenaum MHGOpPMAIMK O IEeperpy3Kax u ommca-
HBI B Tabm. 9.5.

dst mac

Eciv MCTOYHMK U TOTyYyaTe b COeqVHEHbI HANPSIMYI0, 6e3
MIPOMEXYTOUHBIX MaplIpyTH3aTOpoB, B KauectBe MAC-
anpeca nonyvarens ykasbiBaetcsi MAC-azpec unrepdeiica
TOJTyyaTes.

Eciy Mexny MCTOUHMKOM U ToTy4yaTesieM CylleCcTBYeT XO-
Ts1 ObI OMH MapUIPyTH3aTop, B KauecTBe MAC-azmpeca 1o-
JIydaresisi Heo6xoaumo ykazatb MAC-afgpec GivoKaiiiero K
MCTOYHMKY MapIIpyTHU3aTOpa.
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ITapameTp

Onucanue

duration

[Tepyon BpeMeHM, B TeUeHVe KOTOPOTO BBIIIOMHSIETCS Tpoba
LIS K&KIOTO 3aJaHHOTO B HAaCTpoOiiKax pasmepa kaapa (1-
2886 c).

frame type [constant | random]

Ecu BeIGpaHO «constant», TO 711 TECTUPOBAHMS OYIYT UC-
10JIb30BaThCST KaZIPhl, pa3Mep KOTOPbIX 3a/laH C IIOMOIIbIO
KOMaH/IBbI «... frame constant int». Eciu Bei6paHo «random»,
TO pa3mep Kagpa GyIeT U3MEHSThCS TI0 pABHOMEPHOMY 3a-
KOHY B Ipe[eax, 3aJlaHHbIX C TIOMOIIbI0 KOMaH/ «...frame
random min int» u «...frame constant int».

maxrate 3uauenne ¢pusmyeckoit (L1) cKopocTu B MpoieHTax, KouT/c
wiu Méut/c.
precedence [Tonme, KoTOpOe yKa3bIBaeT MPUOPUTET Kampa. Bo3moxkHO

BOCEeMb 3HaueHMil IpuopuTeTa Kajgpa B COOTBETCTBUU C
RFC 791 [3]. OTmipaBuTE/Ib MOKET YCTAHOBUTD B 3TOM I10JI€
JII060€ 3HaYeHue u3 Tabanibl 9.2.

rates src [throughput | manually]

ITpu BeIGOpe «throughput» TecT 6ymeT NpoXooUTh IPY 3HA-
YeHMU HarpysKy, [OTyYeHHOM B pesynbraTe TecTa «IIpo-
ITycKHast ciocobHocTb». [Ipu BeI6ope «manually» mpu npo-
BeZleHVM TecTa GYIyT MCIIONb30BaHbl 3HAUeHMS, 3ailaHHbIe
M0JIb30BATeIEM.

rates start, rates stop

[TapameTpbl «rates start» u «rates stop» O3BOJISIIOT 3a7aTh
JVana3oH 3HaueHUil HarpysKu, Ha KOTOpPoOi GyzmeT MpoBo-
JIUTHCSI aHAIM3 YPOBHSI TOTepb. 3HaueHus1 pusnueckoii (L1)
CKODOCTY 33JIaI0TCSI B IPOLIEHTAX, B KOGUT/C mnu B M6uT/c.

resolution

PaspeliieHne, ¢ KOTOPbIM GYIET MPOV3BOAUTHCS TOMCK ITPO-
MTYyCKHOM crmoco6HoCTU. BosmoskHbie 3Hauenus: 10, 1, 0.1,
0.01. HaumeHblilee 3HaUeHME pa3pelieHus COOTBETCTBYET
Hau6OobIIIEel TOUHOCTY M3MEPEH NS ITPOITYCKHOM CITOCOGHO-
CTY KaHasa.

Src mac

B kauectBe MAC-appeca ornpaBuTess ykasbiBaeTcsi MAC-
agpec nHTepdeiica MCTOUHMKA.

threshold

ITopor pgonyctumsbix norepb (0-10 %). Ecin xonmyecTBo
TIPUHSTBIX NTAKETOB OKa3bIBAETCSI MEeHbIle KOJIMYEeCTBA Te-
PpenaHHbIX Ha BeJIMUYMHY OOITYCTUMMOTO ITopora rorepb, TeCT
CYMTAETCS IPOIIEeHHBIM.

tos

Tone, KOTOpOE OMpezenseT TUMI 06CayKMBaHus [P-makeTa
(Type of Service). OTripaBUTENb MOXET YCTAHOBUTH B 3TOM
rose 1t060e 3HaueHye 13 TabnuLbl 9.3, pPyKOBOLCTBYSICh Me-
Tonukoii RFC 1349 [4]. Takke BO3SMOXHO YCTaHOBUTD JIIO-
6Yy10 APYTYI0 KOMOGMHALIMIO 13 4-X GUT B COOTBETCTBUM C Ha-
CTpOJiKaMy MapUIpyTU3aTopa.
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8. MapameTpbl TECTUPOBAHUS

ITapameTp

Onucanue

vlan id

12-6utHblit uaenTuduratop VLAN, mpemcrasiseT co6oii
yucio ot 0 no 4095. OgHo3HayHo omnpepensietT VLAN, KoTo-
poit npuHaanexxut kaap. Hynesoe sHauenne VLAN ID nmoka-
3bIBAET, UTO JAHHBIN Kagp He HeceéT nHbopmauyy o VLAN,
a comepXkUT MHPOPMAIIMIO TOJBKO O ipuopuTeTe. Eciu 3Ha-
yeHue VLAN ID ycTaHOBJ/IEHO paBHBIM 1, TO mIpu MpoOXope
yepes MopT ceTeBoro kommyrtaTtopa 3HaueHue VLAN ID gnis
9TOro Kajipa 6yzeTt ycraHoBieHo paBHbiM VLAN ID mopra.

vlan priority

IMone, koTOpoe ompepnenser npuopurer Tpadmka. Cyire-
crByeT 8 3Hauenmit npuoputera (cm. IEEE Std 802.1Q [2]),
COOTBETCTBYME MeXIy MPUOPUTETOM M TuUIIOM Tpaduka
npeacTaBaeHo B Tabmuie 9.1.
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9. CnpaBo4Hble TabAuLbl

Ta6auya 9.1. IIpuopumemst u munst mpagpuxa

3HaueHne

Onmcanue

1

Background

0 (Default)

Best Effort

2

Excellent Effort

Critical Applications

Video

Voice

Internetwork Control

N oo s W

Network Control

Tunsl Tpadmka Network Control n Internetwork Control 3ape3epBupoBaHbI JJIsT
COO0O0IIeHNHt yIIpaBIeHust ceTbio. [IpropUTETHI 4 U 5 MOTYT UCIIOIb30BaThCS IJISI 0CO-
60 YYBCTBUTEIBHOTO K 3a/lepkKaM Tpaduka, Takoro, Kak BUAEO UM peub. IIpuo-
puTeTsl TpaduKa ¢ 3 mo 1 mpegHa3HAYEHBI AJI PA3TUYHBIX 331U — OT MOTOKOBBIX
nipunoxkenunit 1o FTP-Tpacduka, CltocO6HOTO CITPaBUTHCS C BO3MOKHBIMM ITOTEPSIMMU.
Knacc 0 pe3epBupyeTcs Ajisl «MaKCMMAaJIbHO JTydllieii» JOCTaBKM U TIPUCBAMBAETCS B
TexX CJIy4asx, Korga He crieliuduiMpoBaH HUKAKOM APYToii KiIacc.

Ta6nuuya 9.2. 3HaueHus noas Precedence

3HaueHue Onucanue IIpumeuanue

0 Routine OOGbIUHBIIi TIPUOPUTET

1 Priority IIpennoyYTUTENbHBIN IPUOPUTET
2 Immediate HeMmepJieHHbBI! IpUOPUTET

3 Flash CpOuHbIit IPUOPUTET

4 Flash Override DKCTPEHHBII IPUOPUTET

5 CRITIC/ECP Kputnueckuii npuopureTt

6 Internetwork Control MesxceTeBoe ynpaBiieHMe

7 Network Control CeTeBoe yrpaBiieHue
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9. CnpaBouyHble Tabnuupl

Tabnuya 9.3. 3Hauenus nons ToS

3HaueHue Omnmcanue IIpumeuyaHue

MMHMMU3MPOBATh 3amepKKy. KCromb3yeTcs, Korma
BpEeMsI JOCTaBKY ITaKeTa C ICXOLHOTO CETeBOr0 YCTPOit-
CTBa JI0 afpecara (Bpemst OkmaHms1) Hanbonee BaXKHO
U [IOJKHO 6bITh MMHUMAIbHBIM.

1000 Minimize delay

MakcuManbHasi IPOMyCKHasl CIOCOGHOCTD. YKa3bIBaeT,
0100 Maximize throughput YTO MAaKeT JJO/KEeH ObITh IepeHarpaBlieH yepe3 KaHall
€ MaKCMMaJIbHOJ1 IIPOIYCKHOJ CIIOCOGHOCTBIO.

MakcuManbHasi Hag@&KHOCTb. lMcronb3yeTcs, Koraa
0010 Maximize reliability BaXHO MIMETb YBEPEHHOCTb, UTO JaHHbIE INOCTUTHYT
anpecaTa 6e3 MOBTOPHOIA Nepeayn.

MMHMMU3UPOBATh CTOMMOCTh. VICIOMb3yeTcsi, Korma

0001 Minimize monetary cost HeoOX0AMMO MUHMMM3MPOBATh CTOMMOCTH Tepesaun
JaHHBIX.
0000 All normal O6bIuHOe 06CTYKIMBaHMe. B 9TOM CTyuae MapIiipyTusa-

LM [TaKeTa OTAAETCS Ha YCMOTpeHue npOBaﬁnepa.

Ta6nuya 9.4. Knacc o6cnyxcusanus mpaguka u 3uaverue nonst DSCP

Kiacc Tpaduka 3HaueHue nosus DSCP
Default 000000
AF11 001010
AF12 001100
AF13 001110
AF21 010010
AF22 010100
AF23 010110
AF31 011010
AF32 011100
AF33 011110
AF41 100010
AF42 100 100
AF43 100110
EF 101110

Kaskmomy Kiaccy o6ctykuBaHust TpabimKa CTaBUTCS B COOTBETCTBME OIpemeneH-
Hoe 3HaueHue 1osiss DSCP. B Tabiuiie MpuBeIeHbl peKOMeHAyeMble 3HaUeHMs B CO-
oTrBeTcTBUM ¢ MeTonukamu RFC 2597 [11] u RFC 2598 [12].
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Default — «HerapanTupoBaHHas mepemada». TpaduKy JaHHOTO Kaacca 00CTYKI-
BaHMS BbIJEISIOTCSI CETEBBIE PECYPChI, OCTaBIIMECS CBOGOIHBIMY ITPU ITepeiave Tpa-
uxa gpyrux Kmaaccos.

AF (Assured Forwarding) — «rapaHTrpoBaHHasi epefada. Vicroab3yeTcst Ajis 10-
craBky Tpaduka 6onpmHcTBa TCP-TIpMIOKEHUI ¢ IPUMEHEHVEM YeThIPEX He3a-
BUCKUMbIX AF-KaccoB. BHyTpu Kaskmoro kinacca [P-rmaketaM MOKeT ObITh Ha3HaAYeHa
OIlHa U3 TPEX AUCUMUIUIMH OTOpachiBaHMsI MakeTa SJaHHbIX (cM. RFC 2597 [11]).

EF (Expedited Forwarding) — «HeMe[jieHHas repepavar. [IpyuMeHsieTcs AJist 00-
CTY>KUBaHUS TpaduKa, YyBCTBUTETBHOTO K 33[IepXKKaM U TPebyolero MMHUMAab-
HOTO IKUTTepa, TaKoro, Kak Buaeo win peub (Voice over IP — VoIP).

Ta6nuya 9.5. 3Hauerue nons ECN

3HaueHMe Onucanne

00 Not-ECT (Not-ECN-Capable Transport) — moTok, He nogaepskuBatoimit ECN.

01 ECT (1) (ECN-Capable Transport) — moTok, nmogaepskusaroumii ECN.

10 ECT (0) (ECN-Capable Transport) — motok, moaaepsxkusawoiiuiit ECN. Tpakryercs

MapuIpyTU3aTopaMu Tak ke, kak u ECT (1).

11

CE (Congestion Experienced) — nogTBepXgéHHas IieperpysKa.

ECN (Explicit Congestion Notification) — «siBHOe yBemomMIIeHME O ITeperpyskeHHO-
CTu». YCTaHOBKA OUT JaHHOTO I10JIS JaeT BO3MOKHOCTb MapuIpyTM3aToOpaM y3HaTh O
BO3HMKHOBEHUY IIeperpyskeHHOCTY Ha ITyTH C/IeloBaHMsI JAaHHBIX K 33JaHHOMY Y371y
cety 6e3 oTOGpachIBaHMS MTAKeTa.

IMone ECN omnncano B meronyuke RFC 3168 [13].

Ta6nuya 9.6. Homepa nopmos npomokona TCP/IP

Homep nopra (IIpOTOKOJI) Onucanue

21 (FTP)

[IPOTOKOI Tepenaun (aiios

6e30I1aCHbIIi IPOTOKO IJIs1 YOAJIEHHOTO YIIPaBIeHys U mepe-

22 (S8H) nmaun daitios

23 (TELNET) MPOTOKOJ AJ1s AOCTYTIA K YAaJIEHHOMY CeTeBOMY yCTPOJCTBY
25 (SMTP) IIPOTOKOJI [Tepeiauy 37IeKTPOHHOI ITOYThI

80 (HTTP(WWW)) gﬁglzx;%?aﬁ;ng)g;?gwmﬁ BeG-Opay3epamu 1 Be6-cepBepaMu
161 (SNMP) MIPOTOKOJ 115 YIIpaBlIeHMs CeTeBbIMU YCTPOCTBaMM
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