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IpeauciioBue

JlaHHO€ pYKOBOJICTBO SIBJIIETCS OMTMCAHUEM TEXHOJIOTH, UCTIOJIb30BAHHBIX B KOMMyTaTtopax ADSL

( IP DSLAM) komnanuu D-link 1 mpumepoB nx UCHIOIB30BaHUS B IMOBCEIHEBHON HACTPOMKE.

JlaHHOE PYKOBOJICTBO HE MPETECHIYET HA IMOJHOTY MEPEUYUCICHHBIX KOMaH, @ UMEETCS CBOCH IEITbIO
MoKa3aTh CTPYKTYpy cucteM ynpasieHuss DSLAM (B Tom uucie cTpykTypy komanaHoro pexuma CLI),
WX Ha3HAYEHUE U TUTIOBBIC MPHUEMBI paOOThI C HUMH.

Ipumeuanue 1: HecmoTps Ha TO, 4TO JaHHOE pyKOBOACTBO mocBsiieHo DSLAM DAS-3248, nanubrit
JIOKYMEHT MOJKET OBITh MCTIOJIb30BaH Takxke A HacTpoiiku Mmoaenmun DSLAM DAS-3224 (umerorero 24
nopta ADSL/ADSL2+) u DAS-3216 (umeromero 16 mopros ADSL/ADSL2+)

Besne, roe nis DAS-3248 ckazano o 48 nmoptax (uaTepdeiicax), mius DAS-3224 u DAS-3216 cnenyer
gutath 24/16 moptoB (MHTEPGEHCOB).

Ipumeyanue 2: JlaHHOE PYKOBOJICTBO CIIPABEIIMBO TOJBKO JIJIi BHYTPEHHETO MPOrPAMMHOTO
obecrieuenus Bepcun 2.42 u Bolmie yctpoiictB DAS-3216/24/48 HW Rev. B1

HcTopust Bepcuii J1OKYMeHTA.

Homep Bepcun Onucanue n3MeHeHU M

2.42 Wcxomnas Bepeus st DAS-3216/3224/3248 rev Bl




DyHKIUOHAJIbHBIC BO3MOKHOCTH DAS-3248

1. OcHOBHBIE NPEUMYIIECTBA CHCTEMbI

* 16/24/48 noprossiii ADSL/ADSL2/ADSL2+ aboHeHTCKH HHTEpdeiic
* 2x10/100/1000BaseT Uplink untepdeiicon

* Berpoennsie POTS crtuteps! Ha Beex noptax ADSL

* Bo3MOXHOCTh KackaJiUPOBAaHUS 10 § KOMMYTaTOPOB.

*50 xoHTakTHBIN KOHHEKTOP 111 ADSLAPOTS IN nnu POTS OUT
*Bxoasmmas ckopocTh nepenaun gaHHbIX (Downstream) ot 32 Kout/c
o 25 Mowurt/c;

*Hcxoasmas ckopocth nepeaaun nanubix (Upstream) ot 32 Kout/c
103 Mo6wurt/c (npu ucnons3zoBannu ADSL2+ Annex M)

* Bo3aMoxHOCTH 3aMeHbI 0J10ka mutanus ¢ 220 B mepeMeHHOT0 TOKa
Ha 48 B nocTosiHHOTO TOKa

2. be3zonacHoe u y100HOoe ynpaBJjieHHe

* JlokameHOoe RS-232 CLI u Ethernet SNMP/TELNET ynpasnenne

* Berpoennsiit CLI «usermode» pexuM (peskuM YIpOIIEHHBIX MaKpPOKOMAaH]T)

* Ynanennoe BctpoerHoe SNMP/TELNET ymnpasnenue

* 2-ypOBHSI PUBHWJIETUH TIOJI30BATEIS IJIs1 YIIPABJICHUS

* SNMP Bepcuii: vl, v2c, v3

*3arpy3ka npomusku yepe3 TFTP

» ABTOKOH(UTYpUpOBaHUE ( YIaJIeHHas aBTO3arpy3ka KoHdurypamnrnonHoro (aiina) uepes TFTP
* 3arpy3ka npomuBky yepe3 TFTP ( B ToM uucie u yaaJieHHO)

* Pactipennenennas cucrema ynpasieHuss AMS - Advanced Management System ( mocraBiseTcs
OTJIENILHO)

* JlokanbHas cucrema ynpasieHust LCT - Local Craft Terminal (moctaBnsiercst 6ecriiaTHO ¢
YCTPOMCTBOM)

3.Cneundpuxanus ADSL yactu ycrpoiicTBa:

*COOTBETCTBUE CTAaHAAPTaM :

ITU G.992.1 (G.DMT);G.DMT.bis;ITU G.992.2 (G.Lite);

ANSI T1.413 issue 2; ITU G.994.1 (G.handshake) st ADSL,

G.992.3 g ADSL2 u G.992.5 nna ADSL2+

* [Tognepxka pacmumpenuit crangaproB ADSL (Annex A,C,L,M), Annex B (oTneabHasi Mogenb
DSLAM)

* MakcumanpHas IpOTSHKEHHOCTh JIMHUM 710 7 KM (¢ ucnonb3oBanrieM READSL2)
* [Tonnepkka ATM OAM- 1.610 (F5) Loopback test

* [Tonnepxka Single End Lopback Test (SELT)

* [Tonnepsxka Dual End Lopback Test (DELT)

* PaciuupeHHbIe BO3MOXKHOCTH YIPaBIEHHSI MOIIIHOCTBIO



4. Pacumpennble GyHKIIUM:

@Oyukuun pusnyeckux nurepgdeiicon

* [Tonnepsxka 10 8 VC, 128 MAC anpecoB st kaxxaoro ADSL mopra

* [Tognepxka 2K mupoxosemarenbHbix MAC aapecoB Ha kommyTatop DAS-3248
* HactpauBaemslii pasmep nakeroB (oT 64 1o 1536)

®ynkuuu BUpTyaibHbIX cereii (VLAN)

* [Tonnepsxka Port-based VLAN u 802.1q VLAN (1m0 512 VLANS)

* [Tognepxkka crekupoBanuss VLAN (texnonorus Q-in-Q)

* [Tonnepxkka Global VLAN (3-ero ypoBHs crekupoBanusi VLAN) B «mmpo3payHOM» pPEKHUME

Oyukuun ATM uHkancyassumi

* [Tonnepxka RFC1483/2684 Bridged (EoA)

* [Tonnepsxka IPoA to IPoE Tunneling

* [Tonnepxka PPPoA to PPPoE Internetworking

* [Tonnepsxka aBToonpeaeneHus pesxkuma MmyiabturuiekcupoBanus ATM (LLC/VC mux)

DYyHKIUHA 0TKA30yCTOMYNBOCTH:
* [Tognepskka mporokona Spanning Tree (802.1d)
* [Tonnepsxka nporokona Rapid Spanning Tree (802.1w)

@DYyHKIUM TPYNNOBBIX COOOIIEHUIA:

* [Tognepxkka IGMP Snooping v.1,v.2,v3

* [Tonnepxkka Multicast VLAN (MVLAN)

* [lonnepxka punpTpanu Multicast rpymnm Ha mopTax

@®yHKuMU 0€30I1aCHOCTH:

* [Tonnepxka dpunstpanuu Ethernet, PPP, PPPoE, IP, TCP, UDP, IGMP, ICMP 3aronoBkoB

* [Tonnepxka criuckoB ympasieHus noctynom (ACL) mo MAC (Per Port and Global) u IP anpecam
* [Tomnepskka ynpaBieHus kauecTBoM oocimyxuBanus Traffic prioritization (802.1 p)

* [Tonnepxka orpannyenns ckopoctd Ha ATM u Ethernet moprax (IRL,ORL)

* [Tonnepsxka orpanudenus ckopoctu mmo norokam (Flow Based Rate Limiting)

IIpoune pynkuun:

* [Tognepxka SNMP proxy

* [Tognepxxkxa PPPoE Intermediate Agent (PIA)
* [Tonnepxxka DHCP Relay option 82 (DRA)



1.HavanbHasa HacTpoiika DAS-3248

B nannom pa3zznene onucbiBaercs noakmoueHrne DAS-3248 u criocoOb! ero KOH(UTYpUPOBAHHSL.

Ilepen nepBeiM BrimoueHreM DAS-3248 ybemutech, yTo Bbl BRIOMHIIM BCe TPEOOBAHUS TEXHHUKH
0€30I1aCHOCTH 0 YCTaHOBKE YCTPONCTBA.

1.1.0030p 1 BHeIIHUI BU/ YCTPOICTBA

Bbazupysicy Ha HoBelte TexHonorun ADSL2/2+, ucnonb3oBanre DAS-3248 nocraBmukamMu
TEJICKOMMYHUKAIIMOHHBIX YCIIYT MO3BOJISIET MOIYIUTh 3(h(HEKTHBHOE TTO CTOMMOCTH PEIICHHUE IS
OBICTPOrO pa3BEPTHIBAHUS PA3IUYHBIX KOMMYHUKAIIMOHHBIX CEPBUCOB B YACTHBIX CETAX M CETAX
0011ero Moiab30BaHUs.

DAS-3248 sBnsiercs ycrpoiictBom tumna [P DSLAM, KoTOpbIii MOKET COCPENOTOUNBATE U YIIPABISATH
1o 48 muanii ADSL/ADSL2/2+. Ynpasnenue DAS-3248 MokeT MPOU3BOIUTHCS JTOKAIBHO Yepe3
untepdeiic RS-232 nnm xe ynanenno o Telnet/SNMP.

Buewnuit sBug DSLAM DAS-3248 noka3an Ha pucyHke 1-1

Pucynok 1-1

DAS-3216/24/3248 npou3BOAUTCS B ABYX MOJIU(DUKAIHSIX:

DAS-3216/24/3248 - umeer nutanue AC (110-200B)

DAS-3216DC/24DC /3248DC- umeer crannuonHoe nuranue 48B BC

Buewmnuit Bug npyrux moneneit (DAS-3216, DAS-3224) uzo6paxen Ha puc. 1-2 u puc.1-3

Pucynok 1-2. DAS-3216



Pucynok 1-3. DAS-3224

Hasnayenue cBETOIMOHBIX UHIUKATOPOB M OPTaHOB YIIPABJICHUS HA TIEPEIHEN U 3a/IHEH MaHelu Ha
npumepe DAS-3248 nokazano Ha pucyHkax 1-4

D-Link

. RS-232 )
(C'eeTommon HEIe (CID) Uplink

HHTIIKATOPEI IlopTHx

Pucynok 1-4.Pacnionoxxenue opranos ynpasinenuss DAS-3248

Kaxk BusiHO U3 pucyHKa 1-4 Ha nepenHel MaHeau UMEIOTCSI CBETOIUOHBIE

WHIMKATOPBI, TTOKA3bIBAIOIINE TEKYIIIEEe COCTOSHUE CHCTEMBI M CTaTyC

coeMHEeHus, MOAYNb ¢ IByMs untepdeiicamu Ethernet 1 ['0out/c

OnuH U3 MOPTOB ATOTO MOJYJIS BBHIMOJTHICT HA3HAUCHUE MIPUCOCTUHEHUS YCTPOUCTBA K MATHCTPAIIU CETH
(Uplink), BTOpOI#1 CIy»KUT A7l CTEKUPOBaHUs ¢ MOJ00HBIMU cebe ycTpoiictBamu (downlink) .

Posne moptoB uplink u downlink MoOryT OBITE H3MEHEHBI TPOTPAMMHO, ITO3TOMY IS OOITHOCTH 00a 3THX
nopta Ha3eiBatoT mopramu Uplink (Uplinkl u Uplink2).



Ha 3anneii manenu nmerotcs takxe onHa (mis DAS-3216/3224) wnu nBe

napsi( 50-pin koHHekTopoB Centronic mis uaTepdeiicoB DSL u POTS (noaxmtoueHust TenedoHHON ceTH)
Kaxxnas mapa uaTepdeiicoB mpenoctasiseT 24 mopTa ¢ BCTpOSHHBIM MoysieM cruiutrepa POTS
ADSL/ADSL2/ADSL2+.

]_[OKOJ'ICBKa Pa3sbEMOB IMPCACTABJICHA B HpI/IJ'IO)KeHI/II/I A HACTOAIICTO PYKOBOACTBA.

O003HaueHne COCTOSTHUI CBCTOAUOAHBIX HHAUKATOPOB IMPCIACTABJICHO HAd PUCYHKEC 1-5.

Console

Pucynok 1-5
Nuaukarop IBer IBer Onucanue
POWER 3eeHbli ['opurt, kor1a NUTaHUE BKIIOYEHO
ERROR KpacHusiit I'oput B ci1yyae BOSHUKHOBEHUS
OIINOKU
148 3eneHbli I'oput HenpepbIBHO, KOra
coenuuenre ADSL akTuBHO
3enenslit/Mepuaronuii Mepuaer, korzaa npou3BOAUTCS
nepenava yepe3 UHTepdeiic
Cepelii (He TopHT) I'opur, xorma oGHapy)eHa
MOTepsl CUTHAJa UITU JINHUS
aJIMUHUCTPATUBHO OTKJIFOYEHA
Gibabit Ethernet 1-2 3eneHbpIi ["opuT, Korna uatepderic
10/100/1000 AKTHUBEH
Gibabit Ethernet 1-2 3enenblii/ Meprarommii MepriaeT, Korjia IpOU3BOAUTCS
LinkAct niepeava yepe3 uHTepdeiic
Reset Knormka copoca yBcTpoiicTBa K
HACTPOMKaM I10 YMOITYAHUIO
( 3aBOJICKHM)




1.2.Cnoco0b1 koH(purypuposanuss DAS-3248

KondurypupoBanue ycTpoiicTBa MOXHO MPOM3BOAMUTH ABYyMs crocobamu, dyepes CLI umm mo
nporokosy SNMP.

e CLI (Command Line Interface) — wunTepdeiic KoOMaHAHON CTpOKH, Oa30BBIA METO.
KOH(HUTYPHPOBAHMUS, UCTIONB3YIOIINN B CBOEH OCHOBE HA0OP TEKCTOBBIX KOMAH/I.

e SNMP — koHdurypupoBaHue ycTpoiicTBa MOKET MIPOU3BOIUTHCS HETIOCPEICBEHHO 110 TPOTOKOTY
SNMP uepes cnernuansubie 6nbmuotekn GyHknmii (MIB), 1160 mocpeacTBOM MOCTaBISEMBIX C

nycTpoiictBamu rpaduueckoid mporpammbl ynpasienus (AMS LCT). Jlannas mnporpamma
paccMOTpeHa B OTAEIbHOM JIOKYMEHTE.

[loaxmoueHne K ycTpocTBY HEOOXOIMMO MPOU3BOAUTH Yepe3 KOHCOIbHBIN MopT RS-232 wiu uepes

onuH u3 nByx Ethernet mopros. J{ns ynaneHHOro yrnpaBieHUs UCHIOIB3YyeTCs MoakIoueHue no Telnet
yepes CEeTEBOM KaHajl CBS3H.

NokansHaA KoHCOMN.,

MPAMDE NOOKMIOHEHKE
— — _  ¥YpaneHHas KoHCOMb, % | telnet

nogrkmoYedne telnet

I Etherneat
[
|UPLINK 1, 2
MGNT RS-232
Ethernet DAS-3248
LD Console
Pucynok 1-6

[Tocre mepBOro BKIFOUEHHSI YCTPOWCTRA, TI0 YMOTYaHUIO, TOCTYITHO J1BA BAPHAHTA MOIKITIOYSHHUS K
CLI:

e KOHcOJbHBIN nopT RS-232
e Gigabit Ethernet uatepdeiic UPLINKI1 (eth-1)

Baorcno:  Ilpu nooknouenuu uepez RS-232 ucnonvsyume moavko mom Kabeib, KOMOPbLU
NOCMABIAemcs 6Mecme ¢ YCmpoucmeoM.

Ilocne ycnemHoW 3arpy3ku ycTpoOMCTBa Bbl yBHIWTE NpPUITIAIICHHME KOMAaHIHOM CTPOKHM K BBOJY
JIOTMHA/TIApoJIs ¥ BEPCHIO MPOrPaMMHOI0 00eCTIeUEeHHUS:
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DSLAM Bootloader

sokkokoskosksk ok okkoskskkokokok

Bootloader Release: R2.42Date: Jul 21 2008

login:

Hactpoiikn COM nopTa KOMITbIOTEpA MPH MOAKIIOYeHUH 110 RS-232 10KHBI OBITH CIEAYIOIIMMH:

Speed 9600 6uTt/c
Data bits 8
Parity none
Stop bits 1
Flow control none

IIpumeuanue: mo ymondanuio login: Admin; password: Admin

s xoHpurypupoBanuss mno Ethernet, HeoOXonumMo NOAKIIOUNTH YCTPOHCTBO B CETh Yepes3
untepdeiic UPLINK 1 nimn MGNT kabenem, HOCTaB/IIEMbIM B KOMILJIEKTE C YCTPOMCTBOM.

Crpykrypa CLI komanasl B 001miemM Buje:

<peilcTBUE><TPynna><noArpynna><moArpymnmna BTOPOro ypoBHsi> <ylnpasJifioliee
3Havenuel>... <ynpasasiromeeN 3Hayenue N>

[Tpumep: create bridge port intf portid 385 ifname eth-1 status enable

<meWcTBUE>: yKa3bIBaeT ONEpalnio, KOTopas Oy/leT BHIIOJHEHA.
(“create™)

<rpynna>: ykasbiBaeT rpynmny komang CLI, Hax KOTOpbIMU IPOU3BOANUTCS JEMCTBHE
(“bridge”)

<moArpymnmna>

(“port™)

<moArpymnia BTOpOro ypoBHSI>

(“intf”)

<ynpasisomeel 3HaueHunel>

(“portid 385”)

<ynpasisirolee2 3HaueHue2>

(“ifname eth-17)

<ynpasistoniee3 3HaueHue3>

(“status enable™)

[Tpumeuanue: Komanna co3maer bridge port c Homepom unTepdeiica 385, numenem eth-1 u
YCTaHABIIMBAET €T0 B AKTUBHOE COCTOSHUE.

Buumanue: Haunnas ¢ Bepcuu 2.42 komananbiii uHTepdeiic yerpoiicrea (CLI) umeer nBa
pexuma : Unxxenepubiii M [oab3oBareabcknii. CMoTpute riaBy 11 HacTosimero pykoBojacTBa.
[lepexon Mexay pexxumMaMu OCYIIECTBIISIETCS. KOMaHIaMU

engmode 1 usermode



1.3.Hacrtpoiika napamerpoB IP-unTepeiica

B DAS-3248 ucnone3ytores nsa Ethernet unrepdeiica:

10/100/1000  BaseT/LX | UPLINK1 eth-1
Uplink/Downlink

interface

10/100/1000 BaseT | UPLINK2 eth-2
Uplink/Downlink

interface

I

2 x 10/100/1000 BaseT/LX
Uplink/Downlink interface

Pucynok 1-7

e UPLINKI, UPLINK?2 - paboune uaTEpdeiicl, MOTyT ObITh HacTpoeHb! Kak Uplink mis
MOJIKJTIOUEHUS K ceTH, Tak 1 Downlink juist crekupoBanus.
e MGNT - koHuUrypaoHHsIi NOPT 11 BeIAeNeHHOro (out of band ynpaBneHust ycTpoicTBOM).

Baxuo: [lo ymomuanuio ckonpurypupoBansl uHTepdeiricet UPLINKI1 (eth-1 ip 192.168.1.1, mask
255.255.255.0) . JIng noaxitoueHust yoOeauTech, YTO yCTPOMCTBO U Bamr koMnbroTep HaXoAATCs B OAHOM

IP nmoxcerwn.

Eth-2 ckondurypuposan no ymondyanuto kak downlink.



1.3.1.Hacrpoiika IP-aapeca u Mmacku nojaceru

N3menenue IP agpecoB u Macku mojiceTu, Npou3BoAUThCA KOoHPUryprupoBanueM Ethernet nnrepdeiicon
DAS-3248. Ethernet nunTepdeich! ABISASIIOTCS YaCTHIO B3aUMOCBSI3aHHOM JIOTHYECKON CTPYKTYPHI
uHTepEercoB yCTPOICTRA.

KoMaHabl cucTeMbl:

create ethernet intf

Omnucanue: Coznaet ethernet uHTEpQEiic ¢ 3aJaHHBIMU TApaMETPaAMH.
Cunrakcuc create ethernet intf ifname interface-name [ip ip-address][mask net-
koMauabl: mask][usedhcp true|false]
[speed{auto|100BT|1000BT}] [type
uplink|downlink][enable | disable][pkttype
Mcast|Bcast|UnknownUcast|All|None]
[orldecvalue][duplex half] fulllauto][mgmtvlanid
mgmtvlanid] [priority priority]

modify ethernet intf

Onucaunue:
CHUHTAKCUC KOMAHIBL;

get ethernet intf
Onucanue:

CHUHTaKCUC KOMAHIBL;

delete ethernet intf
Onucaunue:

CuHTaKcuc KOMaH/BI:

Tabauna napameTrpos:

W3mensier mapameTpsl 3agaHHoro ethernet marepdeiica.

modify ethernet intf ifname interface-name [enable |
disable][pkttype Mcast|Bcast|UnknownUcast|All|None] [ip
ip-address][mask net-mask] [usedhcp true|false]

[speed {auto|100BT|1000BT}] [or] decvalue] [duplex half]fulljauto]
[mgmtvlanid mgmtvlanid] [priority priority]

[omyyaet uHpOpManuio 0 3aJaHHOM UM O Bcex ethernet
uHTepdeicax.
get ethernet intf [ifname interface-name]

VYnanser ethernet uaTepdeiic ¢ 3a1aHHBIM UMEHEM.

delete ethernet intf ifname interface-name

ifname interface-name

Nwms unaTepdeiica ais uaeHTHPUKAIMN U OOpaIIeHUs K
HEMY.
Hcnoani3oBanue: Create — O0g3aTeabHO




Delete — O6s3arensHO

Get — OnunoHanbHO

Modify — O0s3arenbHO
IIpunumaer 3navenus: eth-1..2

ip ip-address

IP anmpec B3auMocBsI3aH C MacKo ceTH, GopMHupyeMou st
untepderica. Coequnenue ¢ onpeacieHasiM [P anpecom
OyzeT ycTaHOBJIEHO, TOJbKO ecnu [P agpec onpenenen wimn
MOJIy4eH aBTOMaTHYeCKH. I3MeHeHnne Macku ceTu AJis
ethernet uaTepdeiica moamepkuBaeTcs, TOIbKO eciu [P
aJipec ompeiesieH Ha JaHHOM MHTepdeiice Ui BKIIOUEHA
ommust 'UseDhep'. McnonszoBanne UseDhep u mapamerpa
ip-address 0THOBpEeMEHHO HEIOMYCTHUMO.
Hcnoab3oBanue: Create - OnuuoHanbHoO.

Modify - OnmuonaasHO

IIpunumaer 3Havenus: Jlro6oii IP agpec n3 npuHATHIX
kiaccos cereir A/B/C

mask net-mask

CereBas macka ethernet uatepdetica. CoenuHeHue ¢
onpeneneHubM [P agpecom OyaeT ycTaHOBIEHO, TOJIBKO
ecnu [P agpec onpenenexn uiam noaydyeH aBTOMaTHUYECKH.
N3menenne macku cetu I ethernet maTepdetica
noJJIep>KUBaeTcs, Tolbko eciu [P agpec onpeneneH Ha
naHHOM uHTepdeiice wim BkiItodena omuus 'UseDhep'.
HcnonszoBanue UseDhcp u mapamerpa ip-address
OJTHOBPEMEHHO HEJIOMYCTHUMO.

Hcnoan3oBanue: J[aHHBINA MapaMeTp HE MOXKET OBITH
ycranoBlieH, ecniu [P aapec uatepdeiica 0.0.0.0. Bo Bcex
JIPYTHUX CIIy4asX JTaHHBIM MapameTp 00si3aTeNeH.
IIpunumaer 3Havenusi: 255.0.0.0 - 255.255.255.255

usedhcep true | false

Hcnons3yercs ans nonyuenus [P agpeca o npoTtokony
DHCP nns nanHoro uaTepdeiica. OTHOBpEMEHHO
ucnonb3oBath “usedhcp” u onpeneneHHsli Bpyunyo [P
aZipec HEBO3MOXKHO.

Hcnoan3oBanue: OnunoHaIbHO

IIpunumaer 3HaveHusi: true or false

Ilo ymosruanmio: false

speed {auto [100 BT| 1000BT}+

[TapameTp ompesensieT CKOPOCTh MOPTa CETEBOTO
uHTEepdeiica.

B “auto” ckopocTh U pexuM COCTUHEHUS ONPEALCIAIOTCS
ABTOMATHUYECKHU 10 TEXHOJOTUU aBTOCOTIIACOBAHUA.
HUcnoan3zoBanmne: ONIMOHAIBHO.

punumaer 3uauenus: auto, 100BT, 1000BT.

Ilo ymosryanuio: auto

type uplink|downink

[Mapametp onpexnensier Tum ethernet uaTepdeiica.
Ouznueckue uaTepdeiicsl Uplink Tna ucnonb3yrores st
MOAKIIOUEHHUS K ethernet ceTu (MakCHMaNbHO 2), a
downlink uHTEpdEHCH K CTEKUpYEeMOMY YCTpOHCTBY. Jlis
Uplink unTepdeiicos, ip aapec HEe MOKET OBITh HE
ycTaHoBiieH, eciu usedhcp oTkirOUeH.

Hcnoab3oBanue: OnunoHAIBHO.

Ipunumaer 3Havenusi: uplink, downlink.




ar 1

ITo ymoruanuio: uplink

enable|disable

AnmvuHHCTpaTHBHBIN cTaTyc Ethernet unrepdeiica.
Hcnoan3zoBanue: Modify - O6s3arensHO
Ipunumaer 3HayeHnusi: enable or disable

Ilo ymosruanuio: enable

Duplex auto|half]full

Onpenensiet pexxuM padoTel mopTa. B “auto” onpenensercs
ABTOMATHYECKH (JyTIEKC / MOTYAYTIIEKC).
HUcnoan3zoBanne: OnmuoHalIbHO

Ipunumaer 3HaveHus: auto, half, full

Ilo ymosryanuio: auto

Pkttype
Mcast|Bcast|UnknownUcast
| All[None

OmnpenensieT THIT CETEBBIX IMTAKETOB MOICPKUBAEMBIX
unrepdeiicom. [Tapamerp PktType mommepkuBaercs u
MOKET OBITh CKOH(PUTYpUPOBaH /s KaXk10ro u3 ethernet
untepdeiicos. Ilo ymomuanuto, Bce ceTeBble MaKEThl Oyy
nepenansl. CkoHUTyprpoBaHHBII nHTEpdEiic He OyneT
nepenaBaTh TUIIBI MAKETOB, HE yKazaHHbIe B Pkttype.
Hcnoab3oBanue: Create - OnuuoHaibHO

Modify - OnmuonaasHO

Ipunumaer 3navenusi: Mcast, Ucast, UnknownUcast, All
ITo ymoruanuio: All

Orl decvalue

JlaHHBI mapaMeTp onpesenseT output rate limiting.
3HaveHue onpenensercs B Mout/c.
Hcnoan3oBanue: Create - Onuuonansno Modify —
Onuro”aIbHO

IIpunumaer 3HaYeHHUs: J1000€

ITo ymoauanuio: 300

mgmtvlanid mgmtvlanid

VLAN s ynpasisroniero Tpadyuka Ha JaHHOM
uHTepdeiice. J[aHHBIN TapaMeTp MOXKET MPUHUMATh
HEHYJIEBOE 3HAYCHUE TOJIBKO, €CIIM Ha HHTepdeiice
ckoH(pUTYpUpOBaH ip aapec uiu BkiIroueH knmueHt DHCP.
Ecmu ynpasnsromuit Vlanid He onpenernen (B «createx»
oTepaluu) WU €ro 3Ha4yeHUe YCTaHOBJIEHO B HOJIb,
cucreMa OyzeT UCTOIb30BaTh 3HaueHue 'portvlanid’
accouunpoBaHHoe ¢ «bridge port» co31aHHBIM A7l JAHHOTO
uHTEepdeiica.

Hcnoan3oBanue: Create - OnuuonansHo  Modify -
OnuunoHansHO

Ilpunumaer 3Havenusi: J060e n3 nuanazona 1-4095

priority priority

3anaet 3Hauenue 802.1p npuopurera, KOTOPHINA OyAET
Ha3HA4YeH BCEM IaKeTaM, MockliaeMbIM uepe3 Mgmt VLAN
Ha TaHHOM uHTepdeiice. JlaHHbI mapaMeTp JOCTyIEeH
TOJILKO B CIIy4ae 3a/laHus ip ajpeca Ha uHTepdeiice uiu
BKitoueHus onuu UseDHCP.

Hcnoan3oBanme: Create - OnmuonansHo Modify -
OnuuoHanbHO

IIpunumaer 3navennsi: 0 -7

N3menenue nacrpoek UPLINKI1 (eth-1):

Komannga

HeiictBue




IIar 2

ar 1

Iar 2

Iar 3

lar 4

IlIar 5

Iar 6

HlIar 7

$modify ethernet intf ifname eth-1 ip N3menuts ethernet unrepdeiic Ha mopTy
192.168.0.50 mask 255.255.255.0 Uplink 1 (eth-1) ¢ Heo6xoqumbiM 1P

$get ethernet intf [TpoBepuTh HacTpoliku HHTEp(DEHCcOB

Co3nanmne ethernet unrepgeiica UPLINK2 (eth-2):
[Tpumeyanue: qaHHBI HHTEp(DEIC CO3/1aH B CHCTEME 10 yModaHuto kak downlink.

BHumaHnme: B cucteMe MOXeT ObITh co3aaH Toiabko OJIMH unTepdetic kak uplink (BTOpoit 00s3aTeIBHO
noskeH ObiTh downlink). [ToaTomy, 4To0ObI co3nate eth-2 B cucreme kak uplink, Hago cHavyana yaamuTh
HacTpoku oboux mHETepdeiicoB u coznmath eth-1 kak downlink (cm.mpumep).

[pumeuanue: O6a Uplink natepdeiica MoryT ObITH UCTIONB30BaHbI 0JHOBpeMeHO kak Uplink Tonbko B

cilydae arperupoBaHHoro uHTepdeiica.Yutaite 00 NCIONIB30BAHUN ATOM BO3MOXKHOCTH B pasnenax 6.3 u
6.4

[Tpumep nepenaznauenus ¢pynkuuit Uplink uarepdeiicos.

Komanga JleiicTBue

$delete bridge port intf portid 385 Ynanute uaTepdeiic Eth-1

$delete filter rule map ifname eth-1 stageid 1

ruleid 1

$delete ethernet intf ifname eth-1

$delete bridge port intf portid 386 VYnanute uaTepdeiic Eth-2

$delete ethernet intf ifname eth-2

$create ethernet intf ifname eth-1 type Coznare Ethernet uarepdeiic eth-2 kak
downlink downlink

$create bridge port intf portid 385 ifname eth-1 | Coznmats bridge port 385 Ha unTepdeiice
status enable eth-1

$create ethernet intf ifname eth-2 ip Co3nats BTOpO# ethernet nnTepdeiic Ha
192.168.1.50 mask 255.255.255.0 enable nopty Uplink 2 (eth-2)

$create bridge port intf portid 386 ifname eth-2 | Co3nats bridge port 386 Ha uHTEpdeiice
learning disable status enable eth-2

$get ethernet intf IIpoBepuTh HACTPOUKHN UHTEP(EINCOB

[Ipumedanue: peKOMEHIyeM 03HAKOMUTBCS C OITUCAHUEM JIOTHIECKOU CTPYKTYphl nHTEepdeiicoB DAS-
3248 B puBEACHHO B IJ1aBe 2

1.3.2.Hacrpoiika ynpasaswmero VLAN (Management VLAN)

Yupasmsromuii VLAN ucrionb3yercs Uisl OrpaHHYeHUs JoCTya K uaTepdeiicy ynpasnenus DAS-3248.
[Tocne Toro, kak Oynmer 3amaH maeHTUukaTop ynpasistomero VLAN (VLANID), DAS-3248 Gyner
IPUHUMATh TOJBKO T€ MaKeThl JJIs yIpaBieHUs, KoTopsle cojepxkaT 802.1q Ter ¢ TeM ke 3Ha4YeHHEM
VLANID.



1.4.HacTpoiika CHHXPOHM3AallUU BpEMEHH

SNTP (Simple Network Time Protocol, RFC-2030) — ympoIieHHBIli NPOTOKOJ CETEBOTO BPEMEHH,
IIUPOKO HCIONB3yeTCs [UIsi CHHXPOHHM3AllMM YacoB B riobanmbHOW cetn MHTrepHer. SIBnsiercs
YIPOLIEHHOM nHTepnperanueld u moaudukanueit mporokona NTP (Network Time Protocol, RFC-1305).

SNTP moxer paboTaTh B IOHMKACTHOM (TOYKa-TOYKa), MYJIBTUKACTHOM (OJWH TEpelaTYuK - MHOTO
MPUEMHUKOB) WJIM DHHUKACT (HECKOJIBKO MEepPeAaTYUKOB - OJUH MpUEeMHHUK). KOHMKACT KIMEHT MoChLIaeT
3arpochl CIIEHNaIbHO BBIIEICHHOMY CEPBEPY IO €r0 IOHUKACT aJpecy U 0XKHIAaeT OTKINKA, U3 KOTOPOro
OH MOJKET ONPENEIUTh BpEMs, a TAK)KE CIBMXKKY BPEMEHHOH IIKalbl MECTHBIX YaCOB 10 OTHOLIEHUIO K
mKane cepBepa. MyJbTHKACTHBI CepBEp NEPUOTUYECKH ITOCHUIAET COOOMICHUS MO JIOKATBHOMY
mynbTHKacT-aapecy (IPv4 wmu IPv6). MynbTHKAcT KIMEHT BOCIPUHHUMAET IOJy4YaeMble JaHHBIC U HE
MIOCBUIAET HUKAKUX 3alpOCOB. DHUKACTHBIM KIMEHT IOCHUIAET 3alpoc MO JIOKAIbHOMY CIIELHAIbHO
BbIZICIICHHOMY MynbTHKacTHOMY (IPv4 wumu IPv6) anmpecy, mpu 3TOM OauH WU 0oJiee SHUKACTHBIX
CEpPBEPOB OTHPABISAIOT KIMEHTY OTKIMK. KIMEHT WCMIoab3yeT TMEepBbId MOJYYEHHBIM OTKIHUK H
YCTaHaBJIMBAET C COOTBETCTBYIOLIUM CEPBEPOM CBSI3b B FOHMKACTHOM pexume. [locnenyronme oTkiInku
OT JIaHHOTO WJIM JIPYTMX CEPBEPOB UTHOPUPYIOTCA. 3alpOChl HOMUHAIBHO MTOCBUIAIOTCSI C UHTEPBAJIOM OT
64 1o 1024 cexyHa, B 3aBUCUMOCTH OT CTAOMIILHOCTH YaCTOTHI KIIMEHTA B OT TPeOyeMOi TOYHOCTH.

MynbpTHKAaCcTHBIE CEPBEPBl JOJDKHBI PEarupoBaTh Ha IOHMKACTHBIE 3alpoOChl KJIMEHTOB, a TaKXke
CaMOCTOSITENIFHO TIOCBIJIATh MYJIBTUKACTHBIE COOOIIEHHs. MYyIJbTUKACTHBIE KIMEHTHI MOTYT IOCBUIATh
IOHUKACTHBIE 3alpochl, YTOOBI ONPENENIUTh 33JEPXKKY PpACHpPOCTPAHEHHUS IAKETOB B CETH MEXIY
CepBEPOM H KIIMEHTOM C TeM, YTOOBI B JalTbHEHIIIEM MTPOJOKUTE paboTy B MYJIbTUKACTHOM PEXHME.

IOHuKacTHbIE KJIMEHTBl JOJDKHBI OBITh CHAOXKEHbI HMEHEM cepBepa WM ero azapecom. Ecmu
UCTIONB3YEeTCsl UMl CepBepa, TO HEOOXOIUM OIHMH WIJIM HECKOJBKO aapecoB Ommkaimmx DNS-cepBepos.
MynbTHKAaCTHBIE CEpBEpbl M SHUKACTHbBIE KIMEHTHI JOJDKHBI CHaOkaThcs 3HaueHueM TTL, a Takke
MECTHBIM LIMPOKOBEIIATEIbHBIM WJIM TPYNIOBBIM MYJIbTUKACTHBIM aJIpECOM. DHUKACTHBIE CEPBEPHI U
MYJIbTUKACTHBIE KJIMEHThl MOTYT KOH(QUIypHUpPOBaThCs C MPUBJICYEHUEM CIIMCKOB Hap ajpec-Macka. ITo
o0ecreynBaeT KOHTPOJb JIOCTYyIa, TaK YTO OINEpaluuu OyIyT MPOM3BOIUTHCS TOJIBKO C W3BECTHBIMHU
KIIMEHTAMH WIN CEPBEPaMU. DTH CEPBEPHI U KIIMEHTHI TOJDKHBI oAepkuBaTh npotokon IGMP, a taxxke
3HaTh MECTHBIN MMPOKOBEIIATENIBHBIN WU TPYNIIOBOW MYJIbTUKACTHBIN ajpec.

KomMaHabl CHCTEMBI:

modify sntp cfg

Onucanne: M3meHuTh peskum padboThl SNTP: (BKIIOUNTE/BBIKITIOUNTS )
Cunrakcuc modify sntp cfg [ enable | disable ]
KOMAH/IbI:

get sntp cfg
Onwucanue: [TonyuanTts HHGOPMAITHIO O pexXUMe paObOTHI SNtp
CuHrakcuc KoMaHpl: get sntp cfg



Ilo1s BbIBOAA KOMAHABI:

HNmea moas

Onucanue

Requests count

Uucno 3anpocos nocnanubix Ha SNTP cepsep.

Responses count

Uwucno moATBEpkKACHHBIX 3alPOCOB / OTBETOB
ot SNTP cepsepa.

Invalid Responses count

Uucno ommO0YHBIX TOATBEPKICHHBIX
3anpocoB / otBeToB oT SNTP cepsepa.

Lost Responses count

Yucno 3ampocoB, Ha KOTOpbIE HE OBUIO
MOJTYYEHO TTOATBEPKICHNUE 3a OIpeeTICHHBIN
JIMMHUT BPCMCHHU.

Last Time Stamp [MM/DD/
YYYY:HH:MM:SS]

[TocnenHee ycTaHOBICHHOE 3HAUYCHHE
BpeMeHu. Popmar BeIBOAA: MECSIl/ICHB/TOI:
9ac, MHHYTa, CeKYH/Ia

reset sntp stats

Onucanmne: COpOCUTH BCE CUETUUKH MMAPAMETPOB pabOTHI sntp.

CunTakcuc KOMaHIbl:  get sntp stats
get sntp servaddr

Omnwucanue: Ilomydaer nHGOPMAIUIO O TEKYIIUX 3HAUEHHIX paOOTHI Sntp

CuHTakcuc KoMaHbl:  create sntp servaddr

ITouas BbIBOAA KOMAHILI:

Nmsa noast Onucanue

Server Addr IP anpec SNTP cepsepa

Status Craryc cepBepa: “Active”-ucnonb3yercs / Ui
B pexxnmMe «Standby» -He HCrob3yercsl.

Hacrtpoiika SNTP na 3aganublii cepBep:

Komanaga

JlelicTrBHe

IMar 1 $create sntp servaddr 172.23.3.45

Co3znathb sntp MOAKIIOYEHUE K CEPBEPY C
3agaHHbIM [P agpecom.

Ilar 2 $modify sntp cfg enable

Bxumrounts ucnons3osanue SNTP

Ilar 3 $get sntp cfg

[IpoBeputs pexxum ucnonbzoBanus SNTP




Iar 1

Baowcno: Umobvr usmenums IP aodpec SNTP cepsepa, Heob6X00uMo npedsapumenbHo nepesecmu
nacmpotiky kougueypayuu SNTP 6 cocmosanue “svikntoueno” (ILllae 2 ¢ napamempom disable), nocie
9moeo cmarem 0ocmynuo cozoawue Hosozo IP aopeca SNTP cepsepa. Jina exnrouenuss SNTP neobxooumo
cnosa svinonnums Illae 2 ¢ napamempom enable.

st npoBepku HacTpoek padorocnocodHocTu SNTP:

Komanpga JlelicTBue

$ get sntp stats [Tonyunts nundopmaruto o padbore SNTP

VYcraHOBIEHHOE BpeMs M HE HYJIEBOM IIOKas3aTelb cueTdynka Response count, CBHUACTEIBCTBYIOT O
npaBuiIbHOM paboTe SNTP.

DKDaHHbBIL 8b1600:

Requests count 1162 Response count  : 4
Invalid Response count : 0 Lost Response count : 156
Last Time Stamp [MM/DD/YYYY::HH:MM:SS] : Thu Aug 18 11:51:02 2005

HQUMQQCIHM@.’ B 6onvumuncmee mecm HHmepHem npomokKoJ caparnmupyem CUHXPOHU3AYUIO C MOYHOCHbIO
1-50 McC, 6 3a6Uucumocmu oni cB0lCM8 UCTMOYHUKA CUHXPDOHU3AYUU U Cemesblx 3adep9fcei<.



1.5.HacTpoiika Ta0JuIbI MAPLIPYTU3ALUH

Tabmuma mapmpytuszanuun B DAS-3248, npeacrasiser co0oit 6a3y MaHHBIX, B KOTOPOW XPaHSITCS BCS
uHpopmanus o0 ip mapmpyrax cuctemsl. [IpaBuiabHas HacTpoiika MapuIIpyTOB B CHCTEME IO3BOJUT
OpraHU30BaTh CTA0MIIbHYIO padOTy M UCKIIIOUUTH OUTMOKH MPU Mepeaue CETeBbIX MaKETOB.

Buumanmue: ITockonbky DAS-3248 sBasiercst ycrpoiictBoM BTOporo ypoBHA (ADSL xommyTtaTtopom),
MapLIpyTU3alks HE UCTOIb3YeTCS HAMPSIMYIO MPU MEPEChUIKe MAaKeTOB OT KIMEHTCKUX MOPTOB, a JHUIIb
JUIs yKa3aHWs MapLIpyToOB K 3aJaHHO# moxacetu yepe3 Uplink mopTsl, MapmipyTa 1o yMOJIYaHUIO U IS
dbynakuun [PoA to IPoE Tunneling (3Ta ¢pyHKIIMS paccMaTpuBaeT B I1aBe 4 TAaHHOTO PYKOBOJICTBA).

KoMaHabl cucTeMbl:

get ip route
Omnwucanue: IlomydnTs HHPOPMAIIUIO O ip MapLIpyTE.
Cunrakcuc komanapl:  get ip route [ rid rid | [ ip ip ] [ mask mask ]

create ip route
Onucanmne: Co3aaTh ip MapuIpyT € 3alaHHBIMH [TapaMeTpaMHu.
CuHrakcuc kKoMauapl: create ip route [rid rid] ip ip mask mask gwyip gwyip [ifname ifhame]
[ proxyarpstatus enable | disable ]
delete ip route
Onucanue: YAalIWUTh ip MapIIpyT.
Cunrakcuc komauapl:  delete ip route [rid rid] ip ip mask mask

modify ip route
Omnucanne: V3MeHUTH mapaMeTpsl 331aHHOTO ip MapuIpyTa.
Cunrakcuc komauael: modify ip route rid rid ip ip mask mask [ ifname ifname ] [
proxyarpstatus enable | disable |

Tabauna onucaHus MapaMeTpoB KOMAaH/:

IlapameTp Onucanue

rid rid [Mapamerp RID 3amaer wuaentudukatop 0Oa3bl JaHHBIX
mapuipytHoii  uHpopmarnuu  (Routing  Information
Database). B manHoit 6a3e comepkutcs uHbopMalus 000
Bcex MapmipyTax B cucteme. Kaxnas RID nnentudumnupyer
MOTOK JIaHHBIX W  ONpenensieT JJsi 3TOro IMOTOKa
MapmpyTHyro uHpopmaruo, O6asupysice Ha VLAN ID.
Jannas 0a3a HaHHBIX MOXET OBITh JBYX THIOB, IRD
(Independent Routing Database) — ne3aBucumas 0a3a
JTaHHBIX MapHIpyTHOW wuHopMmammu. B 3TOoM ciydae B
cucrteMe mpucyTcTByeT Oonee omHor RID m xaxkmas RID
omnpezenseT pasludyHble MapuipyThl. Eciaum B cucreme
co3gansl VLANID <X> u RID <X>, m 06a3a JaHHBIX
MapuipyTHoi uHpopMmanuu ckoHpurypuposana mis IRD,
TO MapupyThl, coaepxamuecs B RID <X>, Oyayr
ONpeAensiaTh NOTOK NakeroB, ciaeayroumii B VLAN <X>.
Hpyroii pexxuM 111 JTaHHOHM 0a3bl JaHHBIX Ha3biBaeTcss SRD
(Shared Routing Database) — paznensiemas 6aza qaHHbIX. B
9TOM ClIy4ae B CHUCTEME CyHIecTBYeT Toibko onHa RID, u




ar 1

Iar 2

BCE MOTOKHU OIMCAHbBI B HEH.
HUcnoan3oBanue: Create -- OMmIUOHAIBHO,
Delete -- O0s3aTenbHO

Modify -- Obs3arenpHO

Get -- OnuoHaILHO

ip ip

IP anppec momywaTens, 1 JAHHOTO MapIIpyTa.
Hcnoan3oBanme: Create -- OO0s3aTelbHO
Delete -- O0s3aTeNbHO

Modify -- O6s3aTenbHO

Get -- OnuoHaILHO

Ipunumaer 3nauenns: 0.0.0.0 - 223.255.255.0

mask mask

VYcTaHaBnMBaeT MacKy CeTH, JIOTHYECKH UCIOIB3YEMYIO C
a/ipecoM Ha3zHAYEHUs, 10 CPaBHEHHS €€ CO 3HaYCHUEM MO
ipRouteDest . Tonpko abcomroTHBIE (OT YCTPOHCTBA B CETh)
MapmpyTel MOTYT OBITh JOOABJICHBI B HHCXOJISIIEM
(downstream) HanpaBnennn 11 IPOE  wumHTEepdeiicos.
Macka s BceX TaKuUX MapIipyToOB JIOJDKHA OBITh
255.255.255.255. MapuipyT no yMOJ4aHUIO B BOCXOJSIIEE
(upstream) HampaBJIeHHE, MOXET HMETh MAacCKy, TOJIbKO
0.0.0.0.

Hcnoab3oBanue: Create -- Mandatory

Delete -- Mandatory

Modify -- Mandatory

Get -- Optional

Ipunumaer 3nauenns: 0.0.0.0 - 255.255.255.0

gwyip gwyip

IP agpec cienytomiero mepexoia JUisi JaHHOTO MapIIpyTa.
Tonpko aOcosoTHBIE (OT XOCTa B C€Th) MapLIPYThl MOTYT
ObITb  nm00aBieHBl B HuUcXomsameM  (downstream)
Hanpasinenuu i IPOE uaTepdeiicoB. B Ttakux ciaydasx
next hop nomxken 6b1Th [P agpecom Ha3HaueHUs.
HUcnoans3oBanue: Create -- Mandatory

Ipunumaer 3navenus: 0.0.0.0 - 223.255.255.0

ifname ifthame

WHnexcHoe 3HaYeHUe, KOTOPOE OJHO3HAYHO
UIEHTH(UIMPYET JIOKATBHBII HHTEepdelc, yepe3 KOTOphIi
MOXET OBITh IOCTUTHYT CIIEAYIOIIUI Mepexo.1 sl JAHHOTO
MapIpyra.

Hcnoan3zoBanne: Create -- Optional

Modify -- Optional

proxyarpstatus enable | disable

Vka3bIBaeT, JIOJDKHO JIM BBINOJMHATHCS Proxy ARP s
JTAHHOM 3aMucy TabIUIBl MapIIPYTU3ALIUH.
Hcnoab3oBanue: Create -- Optional

Modify -- Optional

ITo yMO/14YaHHI0: BBIKJIFOYEH

Co3aath MapIIPYT N0 YMOJTYAHUIO:

Komanaga

JlelicTrBHe

$ create ip route ip 0.0.0.0 mask 0.0.0.0 gwyip | Co3maTh MapuIpyT MO YMOIYAHHIO, Yepe3

10.90.90.100

nutro3 ¢ ip aapecom 10.90.90.100

$ get ip route

[TpoBepuTh HACTPOUKH TAOTUIIBI




MapuIpyTU3aluu

Dxpannbill 8b1600:

Destination ~ Net Mask Gateway If-name Route Route Age(sec)
Type Orig
— 10.0.0.0 0.0.0.0 10.90.90.100 eth-1 IND LCL 0

10.90.91.0  255.255.255.0  10.90.91.91 eth-2 DIR DYI
10.90.91.91  255.255.255.255 127.0.0.1 lo-1 DIR DYI
127.0.0.0 255.0.0.0 127.0.0.1 lo-1 DIR DYI
10.90.90.0  255.255.255.0  10.90.90.90 eth-1 DIR DYI
10.90.90.90  255.255.255.255 127.0.0.1 lo-1 DIR DYI

OOOOO

Ipumeyanue: co30anHbvlil Mapuipym HaAnpaesem 6ce nakemol, 01 KOMOPbIX He HAUOeH Mapupym, yepes
wroz  10.90.90.100, ocmanvuvle mapuipymvl 01 AKMUBHLIX UHMeEPEeco8 CO30aHbl  CUCTEMOU
OUHAMUYECKU.

Co3aaTb MApUIPYT K MOJCETH:

Komanaga JlelicTrBHe
Ilar 1 $ create ip route ip 10.90.80.0 mask Coznats mapmipyt k moacetu 10.90.80.0,
255.255.255.0 gwyip 10.90.91.100 yepe3 1uo3 ¢ ip aapecom 10.90.91.100
Wlar 2 eth-2
$ get ip route [TpoBepuTh HACTPOUKH TAOIUIIBI
MapuIpyTU3alnuu

Dxpannbill 8b1600:

Destination ~ Net Mask Gateway If-name Route Route Age(sec)
Type Orig
—» [ 10.90.80.0  255.255.255.0  10.90.91.100 eth-2 IND LCL 0
0.0.0.0 0.0.0.0 10.90.90.100 eth-2 IND LCL 0
10.90.91.0  255.255.255.0  10.90.91.91 eth-2 DIR DYI
10.90.91.91 255.255.255.255 127.0.0.1 lo-1 DIR DYI
127.0.0.0 255.0.0.0 127.0.0.1 lo-1 DIR DYI
10.90.90.0  255.255.255.0  10.90.90.90 eth-1 DIR DYI
10.90.90.90 255.255.255.255 127.0.0.1 lo-1 DIR DYI

(el e I e )

Ipumeuanue: co30annblii Mapuipym Hanpasisiem 6ce nakemol, adpecosannvie 8 cemv 10.90.80.0/24
uepes winioz 10.90.91.100



1.6.SNMP ynpasienue

Oto pazaen onucsiBaeT mpoTokoa Simple Network Management Protocol (SNMP), SNMP MIB u
ero HacTtpoiiky Ha DSLAM

1.6.1.00630p nporoxkosa SNMP

¢ [Toaartue SNMP
e Onosenieaugs SNMP
e Bepcuu SNMP

[Tonsatue SNMP

SNMP (Simple Network Management Protocol, mpocToii mpoTOKoa CeTeBOro yrmpaBieHuUs) — 3TO
IPOTOKOJI YPOBHS TPHJIOKEHHH, KOTOPBI YIpoIIaeT OOMEH yIpaBisiomeil uHpopMamuein Mexmy
ceTeBbIMU ycTporicTBamu. [Ipotokon SNMP npunamiexxur creky npotokonoB TCP/IP u ucnons3yercs
JUIsl MOHUTOPUHTA U YIIPAaBJIEHUS YCTPOUCTBAMHU B CETH.

B crpyktypy SNMP BXOIUT TpU OCHOBHBIX KOMIIOHEHTA:!
* SNMP-menemxep

* SNMP-arent

* baza ynpasnsrornieit napopmanu MIB

SNMP-meneoocep — ITO CHUCTEMa, WCIONb3yeMasi JUIsl yIpaBleHUs | HAOMOIEeHUS 3a
ycTpoicTBaMu ¢ momolnbio mpotokoida SNMP. B Heil cocpenoroueHa OCHOBHAsE 4YacTh PECypCcoOB
00paboTKu U XpaHeHus UHHOpMaLUU, TPeOyeMBbIX IJi YIIPABICHHS CETHIO

SNMP-azenm — 3TO TPOTrpaMMHBIM MOAYJb JUIsl YNPABJICHUS CEThIO, KOTOPHIMA HAXOIUTCA Ha
YIOPaBJISIEMOM yCTpOMCTBE. ATEHT 00palaTbiBaeT [aHHBIE YCTPOMCTBA M OTIPABIAET JIOKAJIBHYIO
yrIpaBIsronyro nHpopmaimio B popme coBMectTumori ¢ SNMP yripaBisitonieit cucreme.

basa ynpasnaroweri ungpopmayuu MIB (Management Information Base) — 3To BupTyanbHOE
UHPOPMALIMOHHOE XpaHWJIMILE CeTeBOM ympamisiromeii wuHpopmammu. [octyn k 6azam MIB
OCYILIECTBJISETCS MOCPEICTBOM IPOTOKOJIA YIpaBlieHUs ceThbio. basel MIB cocTosT u3 ympaBisembixX
00BEKTOB, OOpalleHne K KOTOPHIM MPOUCXOIUT C MOMOUIbIO MIAEHTH(PUKATOPOB. YTIpaBisieMblii 00BEKT
(unorzma ero HaszbiBaloT MIB-monynem wim npocto MIB) — ogHa M3 HECKOJIBKHX XapaKTEPUCTHUK
yIpaBJIIEMOro YCTPOWCTBA. YIpaBisieMble OOBEKTHI COCTOST M3 OJHOIO WJIM HECKOJBKUX 3JIEMEHTOB,
KOTOpBIE IO CYILIECTBY SIBJISIFOTCS] IEPEMEHHBIMHU.

IIporoxon SNMP sBnsieTcss mpocThIM IPOTOKOJOM THMA «3amnpoc - oTBeT». SNMP-meHemxkep
BbIJIaeT 3anpockl, a SNMP-areHT ynpapisieMoro yctpoiictBa oTBeuaetr Ha HuX. SNMP-menemxep Moxer
NOJy4yaTh 3HAYEHHS OT areHTa WM NPUCBAMBATh HOBBIC 3HAYEHHUS YIPABIIIEMOMY OOBEKTY areHTa
ucnoinb3ys oneparuu Get wim Set.

Pucynok Hmke moka3biBaeT mporecc obMeHa wuHbopmanmendr Mmexay SNMP-meHemkepoM u
KJIIMEHTOM. MeHeKep MOXKET OTHPABISATH areHTy 3alpochl Ha MOJYyYEHHE WM IPUCBOCHHE HOBBIX



3HaueHuit MIB. AreHT MOXeT oTBe4aTh Ha ATH 3ampochl. HezaBUCUMO OT ATUX omepaiui, areHT MOXKET
OTIIPABJIATh MEHEDKEPY COOOIICHUS IS ACHHXPOHHOTO OIOBEIICHHUS €r0 O KAaKOM-JTH0O BaKHOM
ceTeBOoM coObITHH (omepanus Trap).

MonyyeHUe U NpUCBDEHUE
aHaqeHWA MIB

»

ot pEBNEHWE OTEEBTOB U

yeanomnexdia (Trap)

SNMP-menegmep SNMP-arenT
MIB

Pucynox 1-8. Ilponiecc oomena nnpopmarueit mexny SNMP-meHemKepoM U KITHEHTOM

Onosemenuss SNMP

OpHolt u3 BaxHBIX XapakrepucTUKk SNMP sBisieTcss BO3MOXHOCTH reHepupoBaHus SNMP-
arcHTOM OIIOBEIIEHWH. OTH OMOBEIICHHWs He TPeOyIT Hamuyus 3ampoca OT MeHemkepa SNMP.
ACUHXpOHHBIC OIOBEIICHHUS MOTYT TEHEPUPOBATHCA KakK 3ampochl fraps wid inform. Trap — 310
coobmenue, npenynpexaatomee SNMP-meHemkepa 0 BaXHOM ceTeBoM coObITuH. Inform — 310
omoBeniaromiee coodmenue (trap), TpeOyromee oT SNMP-meHemKkepa TOATBEPKICHUS MPOUYTCHHUS.
OrnoBemnieHuss MOTYT YBEIOMIISITH O HENPaBUIBHOW ayTeHTU(UKAIMKM TOJIb30BaTelNs, Iepe3arpyske,
NOTEpE COEANHEHHUS], ToTepe coeAMHEHUs ¢ coceqHUM DSLAM nnu o Apyrux BakHBIX COOBITHSIX.

Trap menee HaiexkHbI, ueM cooOuieHus Inform, T.k. He TPeOYIOT MOATBEPKACHUS UX TOTYyYEHUSI.
OTnpaBUTENTH HE CMOXKET ONPEIENINTh, ObLI 1M nosydeH ero Trap. SNMP-menexep, KOTOpBIN Modydaer
coobmenue Inform, ornpasnser moareepxkaenue B Bugae SNMP-oreera. Eciin oTnpaBuTenbs HE OTYyYHIT
3TOT OTBET, OH MOBTOPHO BBIMOINHACT oneparuio Inform. Takum obpazom, coobmenne Inform ¢ Gombimeit
BEPOSATHOCTHIO JIOCTUTHET €ro mpejmnoyiaraemoro nony4atens. Onnako Trap Oosiee mpeanoyTHTENbHBI,
yem Inform, T.k. ucmonb3yroT MeHbIe pecypcoB DSLAM u cetn.

Bepcun SNMP
Omneparmonnas cuctema D-Link DSLAM noanepskuBaet cineayroriue Bepcun SNMP:

. SNMPvIl— Simple Network Management Protocol: mepBas peanmusanus MpoTOKOJIA, ONMHUCAHHAS B
RFC 1157. bezonacHocTs OCHOBaHa Ha community string.

« SNMPv2c—AnmunucrparuBHas ctpykrypa mis SNMPv2 Ha ocHoBe community string. SNMPv2c¢
(“c” - obo3HA"aeT «community») — 3KCIIepUMEHTaIbHBIN TPoTOKOoa MHTepHeT, onpeneneHHbiii B RFC
1901, RFC 1905, u RFC 1906. SNMPv2c¢ coaepXuT AONOJHEHUE K MPOTOKOIY M TUIIAM JIaHHBIX,
onpeneneHHbIM paHee B SNMPv2p (SNMPv2 Classic), 1 HUCmonb3yeT MoOelb Oe30MacHOCTH Ha
OCHOBE community string u3 nepBoit Bepcur SNMPv1.

« SNMPv3—3 Bepcusa nporokoisa SNMP. SNMPv3 onpenenen B RFC ¢ 2273 mo 2275. SNMPv3
oOecrieunBaeT 0€30MacHBI JOCTYN K YCTPOWCTBaM, OOBEAMHSS ayTEHTH(HKAIMIO U IIH(PpPOBAHHUE,
nepeaBaeMbIX 4epe3 CETh MaKETOB.

[Tpotokon SNMPv3 npenocrasiser cinenyromue GyHKIIMH 0€30IaCHOCTH:
. IenoctHoCcTh coobmenuii (Message integrity)— st TapaHTHH, YTO TTAKETHI, He ObLTH UCTIOPYCHEI B
Ipolecce nepeaayu.
. Ayrenrudukanus (Authentication)—ums onpeaeneHust, YT0 COOOIIEHUE MOTYYSHO U3 HaIE)KHOTO
UCTOYHUKA.
. Hludposanue (Encryption)—ckpemMOIMpoBaHNiEe COACPKUMOTO MaKeTa JUIsl TPEI0TBPAILICHHS €r0
U3YYEHUS HEaBTOPHU30BAHHBIM HCTOYHHUKOM.



O6a nportokonma SNMPvl u SNMPv2c wucnonp3yroT 0€30MacHOCTh Ha OCHOBE community
(coobmecTBa). CooOIIecTBO TMOIb30BaTENEH, KOTOPOE€ MOXET TMOJYyYduTh JOCTyn K areHty MIB,
ONpEAEIISIETCS € MOMOIIBIO CITUCKOB [P-aipecoB u mo maposto.

B nporokon SNMPv2c nobaprieHa moaiep)kka MEXaHMU3Ma MOJIYIeHHS OOBIINX OJIOKOB JaHHBIX
(bulk retrieval mechanism) u Gosiee MOIPOOHBIX OTYETOB 00 OMIMOKAX, OTIPABISEMBIX YIPABISIOLUIIM
cTaHIMsAM. MexaHu3M nosyuyeHus: OONbIINX OJIOKOB AaHHBIX MOJAJIEPKUBACT Mepeaady OONBIINX TaOHIL
U nH(pOopMaUK OOJIBIIIOT0 00bEeMa 3a OJIMH 3aMpPoc, YMEHbBIast Kom4decTBo TpedyeMbix SNMP-3anpocos
u oTBeTOB. B npotokose SNMPv2c¢ ynydmiena o6paboTka ommOoK 0y1aroaaps MoAaepKKe paciupeHHbIX
KOJIOB, KOTOpBIE XapaKTEpHU3YyIOT pa3JIMYHble BUIbl YCIOBHM BO3HHMKHOBeHHUs ommnook. B SNMPvl
UCIIONIB3YETCSl €IMHCTBEHHBIN KojA ommuOku. Omubka BO3BpaIIaeT KOJbI, KOTOPbIE COOOIIAIOT O THIIE
ommnOku. Taxke coolIIaercs o Tpex BUax UCKIIOYeHH: no such object (Takoii 0ObEKT HE CYIIECTBYET),
no such instance (Takoro sk3emruIsipa He cymectByer) U end of MIB view (koner mpocmoTpa MIB).

[Tporokon SNMPv3 obecrieunBaer Mojenu ©Oe3onmacHocTH (security model) u  ypoBHH
oe3onacHocTH (security level). Mopaenp 0€30macHOCTH — 3TO CTpaTerws ayTeHTH(HKAIMU, KOTOpas
YCTaHABJIMBAETCS JUIsl MTOJIB30BATENS U TPYIIIBI, B KOTOPOH OH HaXOJUTCS. YPOBEHb 0€30IaCHOCTH — 3TO
MO3BOJICHHBIM ypOBEHb 0€30MacHOCTH BHYTpPH Mozenu Oe3omacHoctH. KomMOWHaus MoJenu U YpOBHS
Oe3omacHOCTH OyJeT OmpeaessaTh, KaKOoW MexaHW3M O0e30macHOCTH OyleT UCIONIb30BaThCs TPU
00paboTke maketoB SNMP.

Cetiuac moctymabl Tpu Mozaenu Oe3omacHoctr: SNMPv1, SNMPv2c, u SNMPv3. B Tabmnure,
MIPUBEICHHON HIKE, MPEeACTaBIeHbl KOMOMHAIIMK MOJIETIEH U ypOoBHEH 0€3011aCHOCTH.

MIB 6ubnmnoreka Gynkuuit SNMP nocrynna Ha caiite komnanuu D-Link: ftp.dlink.ru

Hacrpoiika nekotopsix ¢pynkiuii DSLAMa nocpeactsom SNMP 3anpoca npuBeieHb B
[Tpunoxennn D HacTOAIIETO PYKOBOJACTBA.

Tabmuna 1-1. Monenu u ypoau 6e3onacHoctd SNMP

Moaean

YpoBeHb

AyTeHTHDUKAUA

HIndpoBanue

Onucanune

noAuthNoPriv

Community
String

Hert

Jlnst ayreHTHUKAIAN
UCIIOJIb3YETCSI COBIAICHUE
Community String

v2¢

noAuthNoPriv

Community
String

Her

Jnst ayreHTU(UKAuN
UCTIOJIB3YETCSI COBIIAICHUE
Community String

v3

noAuthNoPriv

Username

Hert

Jnsa ayreHTudukaniu
HCIIOJIb3YETCS COBIIAJICHUE
MMEHU TOJIb30BaTelNs

v3

authNoPriv

MD5 wim SHA

Her

ObecneunBaeT
ayTeHTU(UKALMIO HA OCHOBE
nporokosioB HMAC-MDS5 unu
HMAC-SHA

v3

authPriv

MDS nnn SHA

DES

ObecneunBaeT
ayTeHTU(UKAINIO HA OCHOBE
npotokoiaoB HMAC-MDS wnun
HMAC-SHA. O6ecneunBaer
mupposanue 56-6ut DES
JIOTIOJTHUTEITHHO K




ayTeHTU(UKAIMU Ha OCHOBE
crangapra CBC-DES (DES-56)

1.6.2.HacrTpoiika SNMP

Co3anue, M3MEHEHNE, YAAIEHHE community string
Coszpanue, H3MEHEHUE, yiaaleHue snmp host
Cosznmanue, n3MeHeHue, yaaaeare snmp trap host
Hactpoiika snmp proxy

Kowmanns! Brinrouenust/orkirouennst SNMP Traps

Co3nanue, n3MeHeHMe, ylajdeHHe community string

SNMP community string cayuT JiJIsl onpeiereHust oTHoueHui mexxay SNMP-menemxepoM u
areaToM. Community string n1eficTByeT Kak mapoib Js ynpasieHus 1octynom k SNMP-areaty DSLAM.
Komanza create snmp comm

OnucaHue: 3Ta KOMaH/1a HCIOJIB3YETCs U CO3JIaHMs community string.

CHHTaKCHC KOMAH/IbI
create snmp comm community community [ access ro | rw |

Komanna get snmp comm

Onucanme: 5Ta KOMaH/1a UCTONB3YETCA I MOJIYyYeHUS 3HAUYEHUSI community string.
CHHTAKCUC KOMAHIBI

get snmp comm [ community community |

Komanpa delete snmp comm.

Onucanme: 3Ta KOMaH/1a UCTONB3YeTCA I yAAJEeHUS community string.

CHHTAKCUC KOMAHIBI
delete snmp comm community community

ITapameTpsbi:
Nwms Onucanue
community community Omnpenensier umss Community.

Tumn: Create -- 00s3aTeILHO
Delete -- 00s13aTensHO
Get -- OIIIIMOHAILHO

access ro | rw Omnpenensier mpasa JI0CTyIa, MPeAOCTaBIsIeMbIe
I0JIB30BATEIISIM C 3TUM UMEHEM community.




ro — moapazymeBaeT npasa Read Only (Tonbko
YTEHHUE),

rw —mosipazymeBaet npaBa Read-Write (urenmue-
3aIuCh).

Tun: Create -- onyuoOHAILHO

3HayeHne MO0 YMOJYAHHUIO: TO

[Mpumep: § create snmp comm community public

BriBoxa
Verbose Mode On

Entry Created

Access community

ro public
Verbose Mode Off:
Entry Created

Onucanue nmoJieii BbIBOA:

Nwms Onucanue
community Community Omnpenemnsier umss Community.
Access Omnpenensiet mpaBa JIOCTyIa, TPEI0CTaBICHHBIE

MOJIB30BATENISIM C 3TUM UMEHEM community. ro —
noapaszymeBaeT npaBa Read Only (Tosnbko uTeHue),
rw —ToipazymeBaet npaBa Read-Write (ureHue-
3aITUCh).

Co3nanue, M3MeHeHue, yaanenue snmp host
DTa KOMaH 1a ONpeIeNIIeT YIPABISIONIYIO CTAHITUIO.

Komanpa create snmp host
Onucanue: 5Ta KOMaH/1a UCIIOJIB3YETCsI i1l CO3JJaHUs YIIPABIISIONIETO CETEBOTO y3JIa.

CHHTAKCHUC KOMAHIBI
create snmp host ip ip community community

Komanna get snmp host
OnucaHue: 3Ta KOMaH/1a UCHOIB3YETCs JUIA HOTy4eHHsI HHPOPMAIUU 00 yIPaBIISIONIEM CETEBOM Y3II€.

CHHTaKCHC KOMAaH/IbI
get snmp host [ ip ip | [ community community |

Komanpa delete snmp host



Omnucanme: 5Ta KOMaHJ1a UCIOJIb3YETCA Ul YAAJIEHUS YIIPABIISIIOIIETO CETEBOTO y3Ia.

CunTakcuc KOMaH/AbI

delete snmp host ip ip community community

ITapameTpsbi:
Nwms Onucanue
ip ip Onpenenser [P-anpec koMIbroTepa MOJIB30BATENS,

KOTOpBIM UMEET MpaBa JOCTYIa.
Tumn: Create -- 0043aTEILHO
Delete -- 00s13aTeIbHO

Get — ONIIMOHAIILHO

community community

Omnpenensier umss Community. 3ta Community
JOJDKHA CYIIECTBOBATh B TAOJIMIIE Snmp community.
Tum: Create -- 00s13aTCIBLHO

Delete -- 00s13aTeaBHO

Get — onIMOHAILHO

Ipumep § create snmp host ip 172.25.34.34 community public

BriBoxa
Verbose Mode On

Entry Created
Ip Address Community

172.25.34.34 public
Verbose Mode Off:
Entry Created

Onucanue nmoJjei BLIBOAA

Nwmsa

Omnucanue

ip ip

Omnpenenser [P-agpec kommnbroTepa MOJIL30BATENS,
KOTOPBII UMEET MpaBa JOCTYTIA.

community community

Omnpenenser umst Community. 9To UM TODKHA
CYIIECTBOBATH B TAOJIMIIE SNMpP community.

Cosznanue, U3MEHEHHe, yaieHne snmp trap host
DTa KOMaH/1a OIpeieNsieT CTaHLIUIO-TI0ydaTessl OMOBEIICHHH trap.

Komanpa create snmp traphost

Onmucanme: 3Ta KOMaHa UCITOJIb3YCTCA IJIsd CO3JJaHUA CTAHIUU-TTIOTYYaTCIIA OHOBGH.[CHI/Iﬁ trap.

CHHTAKCUC KOMAHIBI

create snmp traphost ip ip community community [ port port | [ version vl | v2c |




Komanna get snmp traphost

Onucanue: 3Ta KOMaHJ1a HCIIOJIB3YETCs JIJIS TOJTYYEHUS TAHHBIX O CTAHIIMU-TIONyYaTelle OMOBEIICHHIA
trap.

CHHTaKCHC KOMAH/IbI
get snmp traphost [ ip ip | [port port]

Komanpa delete snmp traphost
Onucanme: 5Ta KOMaH/1a UCIONB3YETCA Ui YAAJCHUS CTAHIIUU-TIONyYaTes ONOBEIIEHUH trap.

CHHTAKCUC KOMAHIBI
delete snmp traphost ip ip [port port]

Komanna modify snmp traphost
Onucanme: 5Ta KOMaHJIa UCIIOIB3YETCs I U3SMEHEHUSI CTAaHITUU-TIOTY9aTeNsl OTTOBEIICHUH trap.

CHHTAKCHC KOMAH/IbI
modify snmp traphost ip ip [port port] [ version vl | v2c |

ITapameTpbl

Nwmsa Onucanue

port port Ornpenenser mopT, Ha KOTOPBIA OyIyT OTIPABIATHCS trap.
Tumn: Create — ONIHOHAILHO

Get — ONMIMOHAILHO

Modify - onmmonanbHO

Delete — oninoHaaLHO

3HayeHHe M0 yMOTYaHu10: 162

version vl | v2c Ornpenensier Bepcuro trap, Kotopasi OyeT oTIpaBieHa
MEHEIKEDY.

Tun: Create — onuoHaJILHO

Get — ONIMOHATBEHO

Modify - onmmoHanbHO

3HayeHHe M0 YMOJIYAHUIO: V2C

Mpumep 3 create snmp traphost ip 172.25.34.34 community public
BriBoxa
Verbose Mode On

Entry Created

Ip Address : 172.25.34.34
Community : public

Port : 162 Version : v2c
Verbose Mode Off:

Entry Created

Onucanue moJjieid BLIBOAA



Nwms Onucanue

Ip Address Onpenenser [P-anpec menemxepa, Ha KOTOPBIi
OTTIPABJISIIOTCS trap.

Community Onpenenser umsi Community, HCITOIB3YEMOE B trap.

Port Onpenenser nopT, Ha KOTOPBINA OTHPABIIAIOTCA trap.

Version Ornpenenser BepcuIo trap, KOTOpast OTIPaBIAETCS
MEHEKEPY.

Hacrpoiika snmp proxy

Snmp npokcH uCToNb3yeTes I oydeHHs cooomenuit mpotokona SNMP ot arentoB ( 06sraH0 CPE
YCTPOMCTB) M MPOKCUPOBAHUS UX Ha ynpasisionryro EMS crannuto.

Komanna get snmp proxy host

Onmucanue: >Ta KOMaHa UCIIOJIB3YCTCA AJid MOJTYYCHHA JaHHBIX O ITPOKCH-ArcHTEC.

CHHTAKCUC KOMAHABI
get snmp proxy host [ ip ip | [ netcomm netcomm |

Komanpa create snmp proxy host
Onucanme: 3Ta KOMaH/1a UCMOJIb3YETCA Ul CO3JaHUS IIPOKCU-areHTa.

CHHTAKCHC KOMAH/IbI
create snmp proxy host ip ip netcomm netcomm [ hostport hostport |

Komanpa delete snmp proxy host
Onucanme: 5Ta KOMaH/1a UCTIONB3YETCA I YAAICHUS MPOKCH-areHTa.

CHHTAKCUC KOMAHABI
delete snmp proxy host ip ip netcomm netcomm

Komanna modify snmp proxy host
Onucanme: 5Ta KOMaHJ1a UCTIONb3YETCA U1 U3MEHEHUS [TPOKCH-areHTa.

CHHTAKCHC KOMAH/IbI
modify snmp proxy host ip ip netcomm netcomm [ hostport hostport |

ITapameTpbl

Nwms Onucanue

ip ip Onpenenser IP-aapec nmonp3oBaresns, KOTOPbIA UMEET
npasa gocryna st CPE gns Community, onpeneneHHOM
'NetCommunity'.

Tun: Create — 00s3aTEILHO
Modify - o6s3aTensHO
Delete — o6s3aTenbHO

Get — ONMIMOHAIBLHO




netcomm netcomm

Onpenenser Community co ctopossl cetu « NET side ».
Community HaCTpOEHHOH sl TPOKCU-CEPBUCOB OyAET
MPEIOCTaBIIEH HAUBBICIIUN YPOBEHb MPUBUIIETUH 11O
cpaBHeHut0 ¢ SNMP-arenTom, T.e. eciiv ofHa U Ta ke
community HacTpoeHa B Tabimuiie SNMP Host u TaGiuiie
Snmp Proxy, o6padotka SNMP-arenra, cooTBeTCTBYIOIIAs
3anucu B Tabsmie SNMP Host Oynetr nrHopupoBaThCs.
Tumn: Create — 00s13aTeTBHO

Modify - o6s3aTensHO

Delete — ob6s13aTennbHO

Get — ONMIMOHAIBLHO

hostport hostport

Onpenenser nopt UDP MeHemkepa, uepe3 KOTOPHIN €
nomoibio SNMP Proxy OynyT nepenaBatbces trap. [Jmst
3anpocoB U 0TBeTOB SNMP 3To0 moJie He UCTI0JIb3YETCHl.
Tun: Create — onuuoHalIbHO

Modify — onmnoHansHO

3HayeHHe M0 YMOJTYAHHIO: 162

IMpumep 3 create snmp proxy host ip 172.25.2.100 netcomm Adsl1 hostport 1

BeiBOA
Verbose Mode On

Entry Created

Ip Address : 172.25.2.100
NET Community : Adsl1
Host Port : 1

Verbose Mode Off:

Entry Created

Onucanue mojieid BLIBOAA

Nms

Onucanue

ip Address

Onpenenser [P-aapec nmonp3oBaresns, KOTOPbIA UMEET
npasa gocryna st CPE gns Community, onpeneneHHOM
'NetCommunity'.

NET Community

Omnpenemnsier Community co croponst cetu « NET side ».
Community HAaCTPOEHHOH 7Sl IPOKCU-CEPBUCOB OYAeT
IIPEIOCTABIICH HAaUBBICIIUN YPOBEHb IIPUBUIIETUH 110
cpaBHeHUIO ¢ SNMP-areHTom, T.€. €ciii 0Ha U Ta ke
community HacTpoeHa B Tabnuue SNMP Host u Tabnmie
Snmp Proxy, o6pabotka SNMP-arenTa, COOTBETCTBYIOMIAS
3anmcu B Tabmuiie SNMP Host 6yer urHopupoBarbcsl.

Host Port

Omnpenensier nopt UDP meHemkepa, yepe3 KOTOpHIi ¢
noMonipto SNMP Proxy nepenatorcs trap. s 3anpocoB u
otBeToB SNMP 510 nosie He ucnosib3yercs.




Komanna get snmp proxy comm
Onucanue: 5Ta KOMaH/1a UCIIOJIB3YETCS JIJIsl TOJIYYEHUS JAaHHBIX O MPOKCH-areHTe

CHHTaKCHC KOMAH/IbI
get snmp proxy comm [ netcomm netcomm /

KomaHnpa create snmp proxy comm.
Onucanne: 5Ta KOMaH/Ia HCIIOJIB3YETCs JIJIS CO3J]aHMsI community strring MpoKcH-areHTa

CHHTAKCUC KOMAHIBI
create snmp proxy comm netcomm netcomm cpecomm cpecomm lowif lowif

Komanna delete snmp proxy comm
Description Onucanue: 3Ta KOMaH/a UCIIOIB3YETCA IS YAAJICHUS community strring mpoKcu-areHTa

CHHTAKCHC KOMAH/IbI
delete snmp proxy comm netcomm netcomm

Komanna modify snmp proxy comm
Onucanme: 3Ta KOMaH/a UCTIONB3YETCA 111 M3MEHEHHU community strring MpoKCcH-areHTa

CHHTaKCHC KOMAH/IbI
modify snmp proxy comm netcomm netcomm [ cpecomm cpecomm |/

[Tapametpsl
Nms Onucanue
netcomm netcomm Omnpenensier Community co ctoponsl cetu « NET side ».

Community HAaCTPOEHHOH 7Sl TPOKCU-CEPBUCOB OyAeT
IIPENOCTABIICH HAUBBICIINN YPOBEHb IIPUBUWIIETUH 110
cpaBHeHut0 ¢ SNMP-arenTom, T.e. eciii OfHa U Ta ke
community HacTpoeHa B Tabiuiie SNMP Host u TaGiuiie
Snmp Proxy, o6pabotka SNMP-arenra, cooTBeTCTBYIOIIAs
3anucu B Tabsmie SNMP Host Oynetr urHopupoBaThCs.
Tumn: Create — 00s13aTeTLHO

Modify - o6s3aTensHO

Delete — ob6s13aTenbHO

Get — ONMIMOHAIBLHO

cpecomm cpecomm Onpenenser Community co ctoporsl CPE «CPE sidey.
Ecnu naker SNMP npunumaercs uepes nopt UDP,
npeaHa3zHayeHHbIi 1y mroooro CPE, moakmtoueHHOTO
yepes kaHas DSL, community BcTpoeHHas B 3a1IpoC
JI0JDKHA OBITH 3aMeHeHa Ha community co ctoponsl CPE.
Tumn: Create — 00s13aTeTBHO

Modify — onmnoHanbHO

lowif lowif Onpenenser caMoe HauMeHbIIee UMs HHTepdelica, yepes




KOTOPBIN MaKeT, MOJYYSHHBIN ¢ community
"NetCommunity' 6yzaer nepenan Ha ctopony CPE. .
Tun: Create — 00s13aTeIBHO

Hcnoab3yembie 3Hauenust: 1 -

IAD MAX INTERFACES

IIpumep $ create snmp proxy comm netcomm Adsl1 cpecomm Adsl lowif aal5-1

BriBoxa
Verbose Mode On

Entry Created

NET Community : Adsl1
CPE Community : Adsl
LowIfName : aal5-1
Verbose Mode Off:
Entry Created

Onucanue mojieid BLIBOAA

Nms

Onucanue

NET Community

Omnpenemnsier Community co croponsl cet « NET side ».
Community HAaCTPOEHHOH /7Sl IPOKCU-CEPBUCOB OYIeT
IIPEIOCTABIICH HAaUBBICIIUN YPOBEHb IIPUBUIIETUH 110
cpaBHeHHIO ¢ SNMP-areHTom, T.€. €ciii 0Ha U Ta ke
community HacTpoeHa B Tabiuue SNMP Host u Tabnmie
Snmp Proxy, o6pabotka SNMP-arenTa, cOOTBETCTBYIOMIAS
3anucu B Tabmuiie SNMP Host 6yzer urHopupoBatbcesl.

CPE Community

Onpenenser Community co ctroporsl CPE «CPE sidey.
Ecnu naker SNMP npunumaercs uepes nopt UDP,
npeaHa3zHaueHHbIi 1y mroooro CPE, moakmtoueHHOTO
yepes kaHas DSL, community BcTpoeHHas B 3a1IpoC
JI0JDKHA OBITH 3aMEHEeHa Ha community co ctoponsl CPE.

LowlIfName

Ompenenser camoe HauMeHbIee uMs uHTepdeiica, yepes
KOTOPBIH MMaKeT, MOJIydeHHBIH C community
'NetCommunity' 6yzaer nepenan Ha ctopony CPE. .

Komanna get snmp proxy cfg

Onucanue: 5Ta KOMaH/1a UCIIOJIB3YETCs IS TTOJIYYSHUS JaHHBIX 0 cocTosTHUU yHKIMH SNMP Proxy

CHHTAKCUC KOMAHABI
get snmp proxy cfg

Komanga modify snmp proxy cfg

Onucanue: 5Ta KOMaH/1a UCIIONB3YETCs sl U3MEeHeHus cocTosiHus QpyHKImun SNMP Proxy .




CHHTAKCUC KOMAHIBI
modify snmp proxy cfg [ status disable | enable ]

ITapamerpbl
Nwms Onucanue
status disable | enable YcranoBka 3HadueHus 'enable' 1 3Toro oovekTa

akTuBU3HpYyeT QyHKIIMIO SNMP Proxy.
Tun: Modify — onmonansHo

IMpumep $ get snmp proxy cfg

BriBOA
status : disable

Komanap! Britouenus/otkitoueHuss SNMP Traps

modify interface config ifname ifname [trap enable|disable]- mpexynpexxaeHus o u3MeHEHUH cTaTyca
untepdeiicoB (Up/Down). B pone ifname moryt BeicTynaTh nHTepdeics : eth-* atm-* aal5-*, eoa-*, dsl-
* dslf-*, dsli-*.

modify snmp stats authentraps enable | disable — npenynpexaeHust o MONbITKax HEABTOPU3OBAHHON
uneatudukary mo SNMP.

modify bridge tbg traps bindingstatus [enable | disable |- mpenynpexnenus cBs3aHHbBIE C
MOJIKJTFOUEHUE TTOJTH30BATENS K JPYTOMY MOPTY, HEXKEIIU K TOMY KOTPOMY OH MPUBS3aH ( CM. JaNIbIe
pexum Sticky). ITo ymomganuto disabled.

modify bridge tbg traps dbtrapstatus [enable | disable |- mpeagynpexaeHus, moceuIaeMbie IPH
U3MECHEHHH TaOJIMIBl KOMMYTAIIMH yCcTpoiicTBa ( 1obaBieHue, ynaneHue win ycrapesanune MAC azipeca).
ITo ymomuanwuio disabled.

1.6.3. Remote Monitoring (RMON)

RMON (Remote Monitoring, yianeHHbIH MOHUTOPHHT) SIBISIETCS CieNU(UKAUEH CTaHIaPTHBIX
CPE/ICTB MOHUTOpPWHTra, KOTOpas OmpeaeiseT HaOOp CTaTUCTUYECKUX XapaKTepUCTHUK W (YHKUUH,
o0ecreynBaInX  aIMUHUCTPATOPOB  CETH  KOMIUIEKCHOHW  HWH(popMarmeid 1o  JAMarHOCTHKE
HEHCIPaBHOCTEH, IUTAHUPOBAHHUIO U HACTPOUKE MPON3BOIUTEIHHOCTH CETH.

RMON, ucnonb3yembiii coBMecTHO ¢ SNMP-arentom Ha DSLAM no3BoJisieT
. TpocMaTpuBath Tpapuk, npoxoaamuil uepes DSLAM
« TpocMaTpHuBaTh TpapUK CETMEHTa CETH, HE 00s3aTeNIbHO NpeAHazHaueHHoro s DSLAM

KomOunupoBanue mnpeaynpexaeanii u coobituii RMON ¢ cymectByronumu MIB mo3BossieT
onpeaenuTs o01acTb MoHUTOpUHra. RMON MokeT TpeOoBaTh MHOTO ITPOLIECCOPHOTO BPEMEHHU, TO3TOMY
IIPU €r0 UCIOJIb30BaHUU HEOOXOIUMO YOSIUThCS, YTO Mpon3BoauTenbHOCTh DSLAM He cHU3HUTCH.



RMON mnocrapnsier nHpOpMaLKIO B AECBITH TPYII 3JeMeHTOB MOHUTOpUHra RMON, kaxnas u3
KOTOPBIX TOJJEPKUBAET OTAEIbHBIH HAa0Op JaHHBIX, YIOBJIETBOPSIOUIMX OOLIMM TpeOOBaHUSAM
KOH(HUTYpHUPOBAHHUS CETH.

DSLAM DAS-3248 ucnions3yer rpynmy RMON Statistics.

I'pynma RMON Statistics: 3Ta rpynna coaepXHUT CTaTUCTHMYECKHUE JlaHHbIE, N3MEpEHHbIE
JATYMKOM Ha KaKJJoM MHTepdelice yCTpoicTBa, Isl KOTOPOro IPOU3BOIUTCS MOHUTOPHHT.

DJieMeHTBhl TPyNnbl: OTOPOIIEHHBIE MAaKEThl, OTMPABICHHbIC MAKETHI, OTIpaBICHHBIC OaNTHI
(OKTeTBI), MIMPOKOBEIIATENIbHBIE AaKeThl, MHOTOaipecHble nakeTsl, omuoku CRC, kapnukoBele (runt) u

THTaHTCKHE (giants) makeThl, (ParMeHThl, «MYCOP», KOJUTM3UN M CUETUYHUKH IAaKEeTOB pa3mMepoM 64-128,
128-256, 256-512, 512-1024 u 1024-1518 Gaiit.

Komanasbl rpynnsl RMON Statistics
Komanpa create srmon probe
Onucanue: 5Ta KOMaH/1a UCnoyb3yercs st co3aanus 30H1a RMON (RMON probe).

CHHTAKCUC KOMAHIBI
create srmon probe rindex rindex ifname interface-name owner owner-string

Komanna delete srmon probe
Onucanue: 5Ta KOMaH 1a UCMOJIB3yeTCs s yaanenus 3011a RMON.

CHHTAKCHC KOMAH/IbI
delete srmon probe rindex rindex

Komanna get srmon probe
Onucanue: 5Ta KOMaH/1a UCIIOJIB3YETCs IS TTOTyYeHUsT MHPOPMAIIUK U CTAaTUCTUKH.

CHHTAKCUC KOMAHIBI
get srmon probe [rindex rindex]

[TapameTpsi
Nwms Onucanue
rindex rindex YHUKaIbHBINA UACHTH()HUKATOP 30HA.

Tun: Create — 0043aTeNLHO
Delete — o6s3aTenbHO

Get - ONIIMOHAILHO
Hcnonb3yembie 3Hauenust: 0-20

Ifname interface-name VYka3biBaeT uMs uHTepdeiica.
Tun: Create — 06s13aTeNIbHO
Hcnoab3yemble 3HaueHus: eoa-1 - *, eth-1-*

Owner owner-string CymHOCTh, KOTOpasi CKOH(GUTYPHPOBAJIa STOT 30H] U




MO03TOMY HCTOJIB3YIOMIasi €T0 PECYPCHI.
Tun: Create — 00s13aTeNIEHO

Hcnonb3yemble 3Havenus: CTpoka U3 Makcumym 64
ASCII cumBoIIOB.

IIpumep § get srmon probe rindex 1

BriBOA
Verbose Mode On

RMON Probe Index : 1
[f-Name : eth-1
Total Octets : 800

Total Broadcast Packets : 138

Total 64 Octets : 100

Stats Owner : GlobespanVirata
Total Packets : 200
Total Multicast Packets : 200
Total 65-127 Octets : 200

Total 128-255 Octets : 200 Total 256-511 Octets : 300
Total 512-1023 Octets : 50 Total 1024-1518 Octets : 100

Onucanue mojieid BLIBOAA

Nwms Onucanue
RMON Probe Index YHUKaNbHBIA UICHTU(DHUKATOP 30H1.
Ifname VkaszbiBaeT uMs uarepdeiica. OHO MOXKET OBITh eoa-1 - *,

eth-1-*

Stats Owner

CymHOCTh, KOTOpasi CKOH(GUTYpPHPOBaIa STOT 30H U
MI03TOMY MCHOJIb3YIOIIAsl €T0 PECYPCHI.

Total Octets

OO111ee KOJIMYECTBO OKTETOB JJAHHBIX (BKIIIOYAS «TUIOXHUE»
MaKeThl), MOJYUYEHHBIX CEThIO (32 UCKIIIOUEHHEM OUTOB
CHHXPOHHU3AIMH, HO BKIF0Yas okTeThl FCS).

Total Packets

OO11ee KOIMYECTBO MOTYYSHHBIX TAKETOB (BKITFOUAs
«IIJIOXHUE», NTHPOKOBEIIATETHHBIC 1 MHOT0AIPECHBIC
MIaKeThl).

Total Broadcast Packets

O0111e€ KOJIMYECTBO MOJYUYEHHBIX XOPOIINX
IIMPOKOBEIIATEIILHBIX TAKETOB.

Total Multicast Packets

O0111e€ KOJIMYECTBO MOJIYUYEHHBIX XOPOIINX
MHOT0aJpECHBIX TAKETOB.

Total 64 Octets

OO6r11ee KOJIMYECTBO MOJYYCHHBIX MTAKETOB (BKIIIOYAs
«IJIOXME» MAKEeThl) pazMepoM 64 oKkTeTa (3a UCKII0YEHUEM
OMTOB CHHXPOHM3AIMH, HO BKJI0OYast oKTeThl FCYS).

Total 65-127 Octets

OO611ee KOJIMYECTBO MOJYYCHHBIX MTAKETOB (BKIIIOYAs
«IUTOXHEY MAKeThI) pazMepoM 65-127 okTeToB (3a
HCKIIFOUEHHEM OUTOB CUHXPOHM3AIMHU, HO BKJIIOYAs! OKTETHI

FCS).

Total 128-255 Octets

OO6111ee KOJIMYECTBO MOJIYYCHHBIX MTAKETOB (BKJIIOYAs
«IUTOXHEY MaKeThl) pazMepom 128-255 okreToB (3a
HCKIIFOUEHHEM OUTOB CUHXPOHM3AIMHU, HO BKJIIOYAsi OKTETHI

FCS).

Total 256-511 Octets

OO6r11ee KOJIMYECTBO MOJYYCHHBIX TAKETOB (BKIIIOYAs
«IUTOXHEY MaKeThl) pazMepom 256-511 okreTos (3a




HNCKIIFOUCHUECM 6I/ITOB CUHXPOHMU3AalluK1, HO BKIIIOYasl OKTCThBI
FCS).

Total 512-1023 Octets

OO611ee KOJIMYECTBO MOJYYCHHBIX MTAKETOB (BKIIIOYAs
«ITOXHE MakKeThl) pazmMepoM 512-1023 okTeToB (3a
HCKIIFOUEHHEM OUTOB CUHXPOHM3AIMHU, HO BKJIIOYAs! OKTETHI

FCS).

Total 1024-1518 Octets

OO6111ee KOJIMYECTBO MOJYYCHHBIX MTAKETOB (BKJIIOYAs
«ITOXHE» MakeThl) pazmepoM 1024-1518 okteToB (3a
HCKIIFOUEHHEM OUTOB CUHXPOHM3AIMHU, HO BKJIIOYAsi OKTETHI

FCS).




1.7.Coxpanenune KOHpUTypauu

1.7.1.Buabl KOHGUTIypauMOHHBIX (PAHIOB.

Kak u nmro6oe akTuBHOE ceTeBoe ycTpoilcTBo DAS-3248 nmeer onepaTUBHYIO U SHEPTOHE3aBUCHMYIO
namsate (NVRAM).

Bce uzMmenenus HacTpoek MHTep(hEHCoB U MapaMeTpOB CUCTEMbI MPOU3BEACHHBIE C TOMOIIBIO
KOHCOJIbHBIX KOMaH/[ IEPBOHAYAIILHO COXPAHSAIOTCS TOJIBKO B ONIEPATHUBHOM MaMsATH (M TTO3TOMY
JENCTBUTENBHBI TOJIBKO 0 CIEIYIOIIeH annapaTHO WK IpOorpaMMHOM Niepe3arpy3Ku yCTponCcTBa).
J71s1 TOCTOSIHHOTO TPUMEHEHUSI HEOOXOIMMO COXpaHEHUE U3MEHEHHUI B YHEPrOHE3aBUCHUMON MaMsITH
YCTpOMCTBA.

Takyro (pyHKIMIO BRIMOJHSIET KOHCOJIbHAS KOMaH1a commit.

[Tocne mpuMeHeHnsT KOMaHIpl cOmmit yCTPOWCTBO 3alIOMHHAET KOH(UTyparuo B OnHapHOM (aiine
primcfg.

reboot config last — komanabl 1151 3arpy3ku primcfg

1.7.2.Coxpanenue KoH(purypaunoHsubix (aiiios Ha tftp cepsepe

Kongurypauus yctpoiictBa primcfg MoxeT ObITh BRITpY>KEHA Ha yAaleHHBIH tftp cepep s
PE3EpBHOTO XpaHEHHUS.

BuumaHue: KoHQHUTYpaluy XpaHsTcs B OWHApHOM (JIBOMYHOM) BHJIC M BRITPYXArOTCA Ha tftp cepep
B TOYHO TaKOM K€ BHJIC.

IIpumeuanue:
OmHaKo 3TO HE 03HAYAET, YTO BBl MOXKETE PabOTaTh TOJBKO C IBOMYHBIMHU KOH(pUTypanusmu. B

YCTPOMCTBE UMEETCS BO3MOKHOCTh 3arpy3KH HapsIy ¢ IBOMYHBIMU TEKCTOBBIX KO(UTYpaLnii.
[Mporiecc 3arpy3Ku TEKCTOBBIX KOH(HUTYpamuid, HapsIy ¢ IporieccoM 0OHOBIICHHSI BHYTPEHHETO
POrpaMMHOTO oOecrieueHus Oyer Oosee MmoaApoOHO pacCMOTPEH B riaBe 2.

Jlist coxpaHeHusi KOH(UTYpamuii ¢ ycTpoicTBa Ha tftp cepBep HCTOIB3yeTcss KOHCONbHAS KOMaH/1a
upload, mis 3arpy3ku ¢ KoHpUTyparuu Ha tftp cepBep ucnonb3yercs komanaa download

(ITpu aToMm tftp cepBep MomKeH OBITH 3aIYIIEH U TOCTYIIEH K MOMEHTY BBEJICHHS KOHCOJIbHBIX
KOMaH[I).

CuHTakcuc KOMaHIbI AJIs cllydas coXpaHeHHs KoHpurypanuii Ha tftp:
Jlns mocneaHelt KoHUrypamnuu:

upload src /nvram/system/primefg dest [ums daitna kopurypanuu]| ip [ip aapec tftp/tfp cepsepal]
mode ftp/tftp

[Tpumep:
upload src /nvram/system/primcfg dest myconfig.cfg ip 198.168.1.1

CuHTaKCcHC KOMaH/IbI JJIs CITydast 3arpy3ku KoHpurypanuu Ha tftp/ftp Ha ycrpoiicTBo:



Jlns mocneaHelt KoHUrypamnum:
download src <filename> dest /nvram/system/primcfg ip <ipaddress> [mode tftp]

[Tpumep:
download src myconfig.cfg dest /nvram/system/primcfg ip 198.168.1.1

1.8.Bcnomorarensusie komanabl CLI untepgeiica.

help ? BriBoa BcTpoeHHOI oMoty (ajipaBUTHOTO civcka KoMaH ). Takke MOKHO MOCTYIaTh U
MIpH BBIBOJIC MTOAKOMaH,I (Harmpumep, delete ?)

Commit
COXpaHEHHE N3MEHEHUI KOH(PUTYpaluy B SHEPrOHE3aBUCUMON TaMSTH

Verbose [on | off |

BkJiroueHne M BBIKITIOYEHHE PEXKMMa BBIBOJIA CTaTyca OOBEKTa A0 M MOCJIE BBOAA KOHCOJIBHOM
KOMaH/bI (HpI/I OTKIIIOYCHHOM PEIKUME BBIBOJAUTCA TOJIBKO PE3YJIbTAT KOMAaH/bI, TO €CTh COO6IIICHI/IC
00 yCIIEIIHOM HJIM HEYCIICIITHOM €€ BBIITOJTHEHNH )

Ping <ip-address> [ -s <decvalue> ] [ -w <decvalue>] [-t|-n <decvalue> ] [ -i <decvalue> |
Oxo-3ampoc (ICMP Echo) k 3ananHoMy ceTreBoMy y31y,

rae

-S pasMep MaKeToB;

-W BpeMs O’KUJIaHUS B CEKYH/IaX;

-t| n konmnuecTBO P00 (-t OeCKOHEUHOE KOJIUYECTBO)

-1 TTL (Bpems KU3HH MMaKeTa)

traceroute {<ip-address> | dname <domain>} {ping | udp} [ -m num-of-hops]| [-w waittime]
[-p udp-port-number] [-q num-of-probes]

CeteBoil MapuIpyT K 3aJaHHOMY CETEBOMY Y31y,

rae ping | udp — tuna 3anpoca (mo ICMP unu UDP npotokony);
-M KOJINYECTBO MPOMEKYTOUHBIX MYHKTOB;

-W BpeMsl 05KMJIaHHS;

-p Homep UDP nopra, 1o KoTopoMy npOU3BOIUTCS 3aMpPOC;

- KOJIMYECTBO MPOO.

[Tpumep: $ traceroute 192.168.1.13 ping

Tracing route to [192.168.1.13]

Over a maximum of 30 hops

1 0.000000 ms 0.000000 ms 0.000000 ms 192.168.1.13
Trace complete.

passwd [name]
N3meHenne napoJisi TEKYIIETo MoJIb30BaTeNs



create user name user-name passwd password [root | user]

Coznanue HOBOT'O TOJIB30BaTENsl B CUCTEME U H3MEHEHHUE MapaMeTPOB CYIIECTBYIONIETO (Hampumep,
CMEHa MapoJs)

Wmst 1 maposib mosib30BaTeNsi MOTYT ObITh IJTMHON A0 64 CUMBOIIOB ( JOMyCKatoTCs OYKBBI, UG PHI, U
CHUMBOJI HUKHETO MOAUYEPKUBAHUS «_»)

[Tonb30BarTensb ¢ MpaBamMu root KMeeT MOJHBINA JOCTYI K KOMaHaM CHCTEMBI, TOJIb30BaTENb C
npaBaMu User TOJIBKO Ha MPocMoTp (get).

delete user
V maneHue 1moip30BaTeis U3 CUCTEMBI

logout | quit | exit
Brixoma u3 CLI pexxuma

Promt prompt
M3MeHeHne CUCTEMHOTO MTPUTJIalIeHue KOMaHIHOTO PEeKUMa Ha MOJIb30BATEIBCKOE MPUTIIAILICHUE



2. Jlornueckas crpykrypa DAS-3248

2.1.CtpykTypa creka unrepgeiico DAS-3248
Jlornueckue nuntepgeiicel B DAS-3248 oTpaxkaroT cTek npeodpa3oBaHUiA, MPOU3BOMMBIN HaJ

nOoTOKOM AaHHBIX. [TofpoOHee cymHOCTh MpeoOpa3oBaHuil ¥ KOMaH[bl ONEPaLuil C KaXIbIM U3
THUIIOB UHTEP(EHcoB OyIyT paCCMOTPEHBI B IIOCIEIYIONINX IJ1aBaXx.

Cxema opranu3zaiuy Joruueckux uarepdeiicoB DAS-3248 cxemaTn4yHo mpeicTaBieHa
Ha pUCyHKe 2-1:

Bridge port (portid 1..384)

Eridge port (portid 1..384)

Bridge port (portid 1..384)

Bridge port (portid 1..384)

Bridge port {portid 1..384)

Bridge post (portid 1..384)

Bridge port (portid 385, 386)

PPPoE inff (pppoe-
1..pppoe-384)

1Poe intf (ipoe- 1.ipoe-384)

PPPCE intf (pppoe-
0..pppoe-384)

Poe Intf {ipoe-0. ipoe-384)

EoA intf (eoa-1..e0a-384)

pppr intf (pppr-1..pppr-384)

IPo indf (ipoa-1..ipoa-384)

EoA inff (eca-1..eca-384)

ppprintf (pppr-1..pppr-384)

|PoA intf (ipoa-1..ipoa-384)

ATM VC interface (aal5-1...aal5-384)

..o 8 PVC..

ATM VC interface (aal5-1...aal5-384)

ATM interface (atm-1..atm-48)

DSL interface (dsl-1..dsl-48)

Ethernet interfaces (eth-1, eth-2)

Pucynok 2-1.Jloruueckas ctpykrypa untepdeiico DAS-3248

PaccMmoTpum cTek nHTepdheiicoB, co3aHHbIN 10 ymModanuto, s 1-ro ADSL nopra:

Bridge port portid 1
EoA intf eoa-1
ATM VC intf aal5-1
ATM Port intf atm-1
ADSL intf dsl-1

Huxe 6yz[eT JlaHa KpaTKas XapaKTCPUCTUKA KAKI0I'0 THUIIa HHTep(beﬁCOB JaHHOT'O CTCKA.

Hurepdeiicsr DSL

Ciyart 111 HeTOCPEICTBEHHOT0 yIipaBiieHus1 cooTBeTcTBYromnUMU ADSL mopramu DAS-3248.
Ha3zpanus dsl untepdeiicoB nexar B ruana3one dsl-1...dsl-48. Marepdeiic dsl-1 cooTBeTcTBYeT 1-0MYy




ADSL nopty, dsl-48 — copok BocbMoMy. DSL unTepdeiichl IBASIOTCS HIDKEISKAIUMHU HHTepdeiicamu
it ATM nopros. I1o ymonuanuto B DAS-3248 co3nansl Bce DSL nunTepgeiics!.

Nurepdeiicet ATM (ATM nopTtsi)

Ucnonb3ytores mis ynpasinenus ATM pynkimonanom DAS-3248. Hazpanus ATM uHTepdericoB jexar
B Auama3one atm-1...atm-48. UaTepdeiic atm-1 coorBercTByeT 1-oMy ADSL moprty, atm-48 — copok
BocbMoMYy. ATM uHTEepdeichl ABIIIOTCS BhIIenexanuMu Haj DSL naTepdelicaMu 1 HIKeIeKauMu
it ATM VC unrtepdeiicos.

Ha yposae ATM nopTOB BBINOJHSIOTCS CIAEAYIONIUE TEHCTBUSA:

1. Output rate limiting (ORL) — 3ananne MakCUMaJIbHOM BBIXOIHOW MOJIOCHI IPOITYCKAHUS JIIS
nanHoro ATM nopra (B Kout/c). JlanHOE 3HAYCHHUE HE TOJDKHO MPEBBINIATh MAKCUMATBHYIO
CKOPOCTh coeMHeHMsI Huxkenexaiiero ADSL nopra.

2. OAM (ATM Loopback)

3. Hacrpotika Bxoasmux ouepeneii (uepes trfclass profile):

a. /JlnuHa BXonmHOM ouepenu.
b. Pa3smep ouepenu, npu kotopoit npumensiercst IRL (Input rate limiting).

4. Hacrpoiika momuTHK UCXoaauux ouepenei (depe3 sched profile)

a. JlucrunimHa ouepeneu.
b. Ilapamerpsl BEIOpaHHON AMCIMILTUHBL.

ITo ymonuanuio B DAS-3248 co3nansl Bce ATM uHTEpdEiich! (TOpTHI).
Nurepdeiicet ATM VC

ATM VC unTepdeiicel mpeHa3HaueHbl I CO3/IaHUs, HACTPOWKHU U yJIaJIC€HUS MTOCTOSTHHBIX
BupTyanbHbix coeauHeHnii (PVC) ATM. DAS-3248 nonnepxkusaet 10 8 ATM PVC na oqun ADSL
mopT, T.€. moBepx ogHoro ATM noprta MmoxHO co3nath 10 8 PVC. Hazpanus ATM VC unaTepdeiicon
Jexat B auarnaszoHe aalS-1...aal5-384.
ITo ymonuanuio Ha DSLAM-e co3znanbl 48 ATM VC unrepdeiicos (aal5-1...aal5-48) — na xaxaeiii ATM
nopt 1o oxgHomy VC. B cinyuae eciu nperonaraeTcs UCroib30Bath Heckolibko PVC Ha ognom ADSL
MOPTY, OJIB30BaTENb JIOJDKEH caM co3AaTh HeobxonuMeie eMy VC untepdeticel. EMy moctymHsl as
UCTIOJIb30BaHUs JIIOOBIE MIMEHA U3 Tuana3oHa aal5-49...aal5-384. JlydbnupoBanue uMeH HHTEpQEiicoB
DAS-3248 3anperieHo.
C nmomormsio HacTpoitku ATM PVC urTepdeiicoB BO3MOKHO:

1. 3agath HACHTHPUKATOPHI TOCTOSIHHOTO BUPTYaabHOTO coenuHeHnss ATM (mo ymomyanuto VPI 8

VCI 35).

2. 3agath TN MyabTUIIEKcHpoBanus (llc, vemux, auto).

3. Ilpumenuts Input Rate Limiting (IRL).

4. Vxazarh Tin KaHana (fast, interleave).

HNurepdeiicl EoA

EoA — nornueckuii uarepdeiic, nexamuii mosepx ATM PVC unatepdeiica u ucionb3yromuics npu
unkancymsauuu RFC 2684 (mpexnee nazsanue RFC 1483) for Bridged Protocols. Imena EoA
nHTepercoB Jekar B 1uama3oHe eoa-1..e0a-384. 1o ymomuanuto coznanbl 48 EoA uHTEpdEiicoB ¢
UMeHaMH eoa-1...e0a-48 (mosepx kaxaoro ATM VC).

Jlns marHOTO MHTEpdEiica MOKHO 3a/1aTh THIT nojep)kuBaemMoro Ethernet Tpaduka: Multicast, Broadcast,
Unicast, Unknown unicast.



HNurepdeiicol PPPR u PPPoE

JlanHbie nHTEpQEICHI CyKaT I 00ecTiedeHUs TPO3pavyHON MUTpaluK ¢ TpaauiuoHHbIX ATM-based
DSLAM-oB Ha IP pemenus. Bo Bpemst nepexona ¢ ATM nHa Ethernet/IP Bo3moxHa ciegyromiast
CUTYyaIus: 9acTh ceTH OyaeT octaBatbesi ATM-based ¢ ncnonb3zyembim npotokonom PPPoA, a wacts —
Ethernet/IP based u mporoxonom PPPoE. Texnomnorus PPPoA to PPPoE internetworking no3Bossier
cpenctBamu DSLAM-a ipeoOpazoBate PPPoA nakerst or CPE B makeTsr PPPoE u mocnats ux Ha BRAS.
Ionpobuee o PPPoA to PPPoE internetworking uuraiite B pekomennaruu DSL Forum TR-101.

Nmena PPPR (PPPoA relay) u PPPoE untepdeiico nexar B nuama3zonax pppr-1...pppr-384 u pppoe-
1...pppoe-384 COOTBETCTBEHHO.

HNurepdeiicol IPoA u IPoE

TpeGyrotes mst obecnieuenus ¢pynkionana [PoA to IPoE internetworking. OOpaTutech k
pexomenaauuu DSL Forum TR-101 3a nogpo6HOCTAMU.

Nmena IPoA u IPoE unTepdeiico nexar B quama3oHax ipoa-1...ipoa-384 u ipoe-1...ipoe-384
COOTBETCTBEHHO.

Bridge ports

Bridge port sBistroTcs BepmnHoi creka untepdeiicoB DAS-3248 u orBeuarot 3a Layer 2 forwarding.
Bridge ports 1mo3BosisitoT:
1. Cosgparb coorBercTBUE ATM VC <-> VLAN. IIpnuem B oquH VLAN M0XHO BKJIIOUaTh
HeckoJIbKO VC u onuH VC MOHO BKITIOUaTh B HECKOJIBLKO VLAN.
2. BrxumrouuTh OIOKMPOBKY W/MIH MOHUTOPHUHT KineHTCKuX MAC anpecos.
3. BeicraButs 802.1p npuopUTET BCEM BXOSAIINUM MaKETaM.
4. HacTpouTb COOTBETCTBHE MEX/Y BBIXOJIHBIMH OUYEPEASIMUA U 3HAUEHUEM IIPUOPUTETA.

Nmena bridge noptos (portid) nexar B uaTepBaie ot 1 1o 384 nns eoa, pppoe u ipoe HHTEPPEICOB.
Portid 385 u 386 cootBercTByIOT Gigabit Ethernet mopram Uplink 1 (eth-1) u Uplink 2 (eth-2)
COOTBETCTBEHHO.



2.2.PaitnoBas crpykrypa OC DAS-3248. Onepauuu ¢ I10O u
KOH(pUrypaunusiMu.

2.2.1.Ctpykrypa BuyTpenHeit OC DAS-3248.

Buytpennee ¢pynkunonupoanue DSLAM DAS-3248 noctpoeHo Ha crienuanbHOM
BHYTPEHHEH ONEpalMOHHON CHCTEME.

BHYTpeHHHH OorIepanroHHasd CUCTCMaA (I)yHKI_II/IOHaJ'IBHO COCTOMT H3:

e 3arpysuunka (BootStrap)

e crenuagbHOTO OMHAPHOTO MOAYJIs TpoBepkH 3arpy3ku mo TFTP/BootP
(6aromapst ueMy YCTPONCTBO JOCTYIHO K y/IaJ€HHOMY aBTOKOH(UTYPUPOBAHUIO
U3 JIOKAJIbHOM ceTn)

e sjpa cucremsl (ControlPlane)

® YPOBHS JUISI CBSI3M C MOJIb30BaTebckuM nHTepdeiicom (DataPlane)

e JekoMmpeccopa (TOCKOJIbKY YaCTh CUCTEMHBIX (haiiJIOB XpaHUTCS B apXUBaX
dbopmara GZIP ny1s yMEHBIIICHUS! 3aHUMAEMOT0 B TIaMSITH ITPOCTPAHCTBA).

BHyTpeHHss onepalinoHHas ccTeMa UMeeT COOCTBEHHYIO APEBOBUIHYIO (aillloByIO CTPYKTYpY,
KOTOpas OyzeT paccMoTpeHa Hike. Kpome omneparuii ¢ cucteMHBIMU (aiiiaMu JOCTYITHA 3arpy3Ka
MOJIB30BaTEILCKUX (HalJIOB B onpeereHHbie kaTanoru no TFTP/FTP.

Bce cocraBnbie yactu OC ¥ nosib30BaTeNnbCKue (paidiapl XpaHATCS TTOCTOSHHO Ha
sHepronezaBucuMon mamsatu (NVRAM) u konupyrotcsi B onepaTuBHYyIo namsth (SDRAM) Tonbko npu
BBITTOJIHEHUH OTJIENIbHBIX oneparuii. [ToaTomy, daitnoBsiii myTh Bcex (aiiioB HauMHAETCs C /nvram.

®aiinel Bo BHyTpeHHEH OC DAS-3248 kpome 0ObIYHBIX (haliJIOBBIX aTpHOYTOB (MM, pa3mep,
JaTa ¥ Bpemsi Co3JaHusl, IpaBa J0CTyNa) UMEIOT eIle JiBa aTpudyTa:

e Cocrosinue. MoXeT ObITh HJIM aKTUBHBIM HJIM HEAKTUBHBIM.
[Mpumensiercs st cucreMHbIX (aiiinoB. Ha ¢aiin, momeueHHBIH KaKk aKTHBHBIH,
nepegaeTcs ynpaBlieHUue Py 3arpy3ke YCTpOHCTBa, Toraa kKak c Qaiimom,
IIOMEUYEHHBIM KaK HEAKTUBHBIN, IIPU 3arpy3Ke YCTPONCTBO BEJET ce0sl Tak, Kak
OynTo maHHBIN (DAl HEe TPUCYTCTBYIOT B (hailIOBOM cCHCTEME.
Taxast cxema 03BOJIsIET OOHOBIISITH CUCTEMHBIE (DAaiiIbI U3 JIOKAJTLHOM CETH 110
npoTtokony tftp (Texkymmii cucteMHbIN (haiia MpocTo moMevaeTcs: Kak HeaKTUBHBIH,
¥ Ha €r0 MECTO 3arpy»aeTcsl HOBBIN). Y CTaHOBKA (DaiiyioB M3 HEAKTUBHOTO B
aKTUBHOE COCTOSIHME (DalIOB OCYIIECTBIIETCS KOHCOJIBHOW KOMaHAOW upgrade.
e Bepcus.
[{udposoit mHACKC, CITyKAITUH HHANKATOPOM ITpH 0OHOBJIeHUH (aiina. To ecTs,
pu 0OHOBJIEHUM (haiiia ¢ TaKUM K€ HMEHEM BBl JJOJDKHBI CHadajla yAaluTh
CTaphIi (ailst mpeapIIyIei BEpCHH, a 3aTEM 3arpy3UTh HOBBIN U IIPOU3BECTH
3aMeHy KOMaHA01 upgrade ¢ HHJIEKCOM BEPCHUH, YBEIUUECHHBIM HA €IUHUILY.



2.2.2.Topsaaok 3arpy3ku DSLAM. PacnoJio:keHne 0CHOBHbIX CHCTEMHBIX
(paiinos.

O3HakoMUMCs TTOJIpOOHEE ¢ HA3HAYEHNUEM OCHOBHBIX CHCTEMHBIX (DaiiIoB, UX PACIOIOKEHHEM B
NaMATH U TIOPSIAKOM MHUITMATN3alUK yCTporcTBa. [luarpaMma, moka3bpIBaroias mopsiaiok
VMHUIMAIN3AIMY YCTPOMCTBA MPeICTaBlIeHa Ha PUCYHKE 2-2.

BOOTSTRAP
( houtstrlap.bin}

l

BOOTPITFTP
:TﬂpBoTtp.hin]

DECOMPRESSOR
{Decnmpn;ssor.bin}

DATA PLANE
(DP.bin.gz)

CONTROL PLANE
{L’.‘.P.bir].gz]

Factory Defaults

SYSTEM UP {FD.cfa)

Pucynok 2-2.ITopanok nannunanuzauu DAS-3248

BOOTSTRAP 3arpy3uux.
Hcnonusier ponb, ananornunyro BIOS . OtoT OuHapHbIi (aill OTBETCTBEHEH 3a

nHAnHanu3anuio namsata DAS-3248 u nepudepuiinbix ycrpoiicts. [Tocie
nHULIManM3auu, on ynutaet nsouunsiii BOOTP/TFTP ¢aitn u3 Flash namsitu u
nepenaer ynpaiieHUe Ha Hero. Pacnonaraercs B nepBbix 64K FLASH namsTu.

daiin: Bootstrap.bin

BOOTP/TFTP 3arpy3uuk Bauyrpenneit OC.
IIpoepsier Flash maMsaTh Ha HaIMUME aKTUBHOM KOIUI COCTAaBHBIX YacTel BHYTPEHHEN

OC (ControlPlane u DataPlane), a Taxxe Ha HaTMure KOHPUTYpAIMH IO YMOJTYaHUIO
(FD.cfg). Ecniu akTuBHast Komus XOTs1 ObI OAHOTO U3 ITHX (DailyioB HE OOHApYKEHA,



MOAYJIb TIbITaeTcs moaydnTh ux nocpeacrsoM BOOTP/TFTP npoTtokosna ¢ BHemHero
TFTP cepsepa.

Ecnm aktuBHBIC Koruu Beex (aitnoB HalineHsl, BOOTP/TFTP mpomyckaet 3arpy3ky mo
CEeTH U MEPEXOUT K cIeayromemMy neicTBii0. OH KOUPYET TBOUYHBIN (aii
nexomripeccopa u3 Flash B SDRAM u niepenaet ynpaBieHUe Ha HETO.

®@aiin: TftpBootp.bin

Pacmonoxxenwue: /nvram/bin/bootptftp

Decompressor /lexkommpeccop.

Control Plane

DataPlane

FD.cfg

bunapnsiii daiin ControlPlane Bcernia XxpaHuTcsi B apXMBHPOBAHHOM BHU/IE
(GZIP).lexommpeccop uutaer ControlPlane uimu u3 SDRAM wnmm u3 Flash namsitu (B
3aBHCHMOCTH OT TOT0, IpOU3BoAMIack Jiu 3arpy3ka no TFTP) , pacnakoBeiBaeT ero u
nepeaaeT ynpasieHne Ha HEero.

®aiin: Decompressor.bin

Pacnonoxenue: /mvram/bin/decompressor

SAnpo BayTrpenneit OC.

Control Plane —OuHapHBIi (aiin OTBETCTBEHHBIN 32 MHUIMaNU3auio Dataplane n
oOpa3zoBaHue cucteMbl GyHKIIMOHANBEHO. Kpome nnnnmanuzanun Hardware KOMnoHeHT,
OTBEYAET TaKKe 3a OOJBIIMHCTBO (DYHKIIMOHAJIA YCTPOWCTBA (YIIpaBIeHUE TaOIUIEeH
KoMMmyTanuu, ¢puisrpanueii maketos, IGMP Snooping, Flow Based rate limiting,
npotokonsl STP,GVRP,GARP,LACP,popmupoBanue IP creka). Takxke oH mpuMeHsET
HacTpoiiku o ymonuanuio (FD.cfg) k cucteme B MOMEHT ee 3arpy3KH.

®aiin: CP.bin.gz

Pacmonosxenwue: /nvram/ bin/controlplane/CP.bin.gz

VYpOBEHb CBSA3M € MOJIb30BATILCKUM UHTEpP(Dericom.

DataPlane -Yacts BHyTpenHeit OC, OTBETCTBEHHAS 3a CBS3b C MOJB30BATEIIbCKUM
uHTepdeiicom. Kpome atoro ona orseuaer 3a ATM noncucremy yerpoiictsa, Ethernet u
Multicast bridging, ¢puiabTparuio nakeTos.

®aiin: DP.bin.gz

Pacnonoxkenue: /nvram/ bin/dataplane/DP.bin.gz

®aiin 3aBOACKUX HACTpoeK (HacTpoek no ymonuanuio) DSLAM.
®aitn: FD.cfg
Pacnonoxenue: /nvram/cfg/factorydef/FD.cfg




2.2.3. Karajoru BHyTpeHHel GpailioBOi CHCTEMBbI.

DTOT pa3en conepKut (aiIoBhIe ITyTH M OMUCAHUS BCEX OCHOBHBIX KaTajaoroB (haityioBoi
cuctembl DAS-3248.

Karanor Hasznauenue
/mvram/bin/control/ Karanor conepxut ynakoBanHsiii 00pa3z ControlPlane.
MoskeT cofiep’aTh MHOTOUYHCIIEHHBIE BEPCHH 00pa3oB.
/mvram/bin/dataplane/ Karanor conepxut ynakoBanHbIi 00pa3 DataPlane.
MoskeT cofiepaTh MHOTOYHCIIEHHBIE BEPCHH 00pa3oB.
/mvram/bin/dslphy/ Karanor conepxut nBonunsiii 06pa3 npaiisepa DSL

(u3nveckoro ypoBHs. MOXeT coiepKaTh TOJIBKO OHY
Bepcuio Gaiina.

/mvram/cfg/factorydef/ Karanor conepxut KoHPUTypaIuio 1no yMoaI4aHuIo
yctpoiictBa (FD.cfg). MoxeT conepxarb
MHOTOUYHCJICHHBIE BEpCUU (haiiioB.

/mvram/cfg/manuf/ Karanor cogepxut crienuaibHy0 HH(OOPMALINIO
MU3TOTOBUTEIS.

/mvram/user/ Karazor cogepxut Qaiinbl monbp3oBatens

/mvram/image/ Bpemennblii Toruueckuil KaTanaor, CO3Aa0IINICs Tpu

orepariu 3arpy3ku Bayrpennero I10.
JlocTyreH ToJIbKO B crieruaibHOM pexume (Safe mode)

/mvram/bootloader/ Karanor, conepxaiuii TBOMYHBIN (ailn 3arpy3unka
JlocTyreH ToJIbKO B crieruaibHOM pexume (Safe mode)
/mvram/system/ Kararnor, conepxaiuii 0OCHOBHYIO KOH(pUTypaIuio

primcfg ycrpoiicTsa.




2.2.4. Komanawbl padoTsl ¢ ¢paidiamu.

list
Onucanue: Jluctuar BHyTpeHHeH (daitnoBoit cuctembl NVRAM
Cunrakcuc: list fname <name>, e
fname <name> - BbIBOI HH(pOpMaLHK 00 OTIAEIHHOM (aiine
[Ipumep: list
OKpaHHLIA BBIBOJ:
Flash size 14194304

Flash Block size : 131072

Free Blocks in Flash : 0
/mvram/bin/control/

Name : CP.bin.gz

Version :1 Size(bytes) : 2224273
Time : Thu Aug 24 11:30:06 2006
Permission : RW State s active
Used Blocks : 17

/nvram/bin/dataplane/

Name : DP.bin.gz

Version :1 Size(bytes) : 382977
Time : Thu Aug 24 11:30:06 2006
Permission : RW State :active

Used Blocks : 3

/nvram/bin/dslphy/

Name :dsl 10 _330000003C00000D.bin.gz
Version :1 Size(bytes) : 255984
Time : Thu Aug 24 11:30:06 2006
Permission : RW State :active

Used Blocks : 2
/nvram/cfg/factorydef/
Name : FD.cfg

Version :1 Size(bytes) : 24004
Time : Thu Aug 24 11:30:06 2006
Permission : RW State : active
Used Blocks : 1

/nvram/cfg/manut/

/nvram/system/

Name : CFG1

Version : 1 Size(bytes) : 262032
Time

Permission : SYS State : active




Used Blocks : 2

Name : CFG2

Version :1 Size(bytes) : 262032
Time

Permission : SYS State s active

Used Blocks : 2

remove

apply

Ine:

Name- ums ¢aiina

Version — Bepcus ¢aiina

Time- Bpemsi co3qanus

Syze — pa3mep B Oaiitax

Permission — mpaBa noctymna k ¢ainy. @aiin moxert 0bTh read-only, read-write wnm protected.
State — cocrostaue. Daitn MokeT ObITh aKTHBHBIM (Active) n HeakTHBHBIM (Inactive).

Used Blocks —konnuecTBO HCIOIB30BAHHBIX OJIOKOB MaMSITH.

Onucanue: Yaanuth daitn
Cunrakcuc: remove fname file-name [version version], rae
fname file-name —ums ¢aiina,
version version - Bepcus ¢aiina (HeoOs3aTeIbHbINA TapaMeTp).

Jannas koManza paboTOCIOCOOHAs! TOJIBKO B KaTajaorax:
/mvram/bin/control/, /nvram/bin/control/, /nvram/bin/dataplane/,
/nvram/bin/dslphy, /nvram/cfg/factorydef/,/nvram/user/, /sdram/cfg, /sdram/user.

[Ipumep:
$ remove fname /nvram/user/commands.cfg

Buumanue: byabre ocToposkHee npu onepanusx yaajaeHus Gpausios.

Ynanenue xots 0b1 01HOTO U3 cucTeMHbIX ¢aiijoB DP.bin.gz, CP.bin.gz niau FD.cfg n
nocJjeayouas nepe3arpy3ska ycTpoicTsa NpuBOAsT K HepadoTocnocoOHOCTH
ycrpoiicTBa!!!

Onucanne: IIpuMeHHUTH OIH30BATENBCKUNA KOHPHUTYpPAIIMOHHBIN TEKCTOBBIN (haiin
(06b1yHO OH HaxonuTCs B Qopmare .cfg)

Cuntakcuc: apply fname file-name [version version] [besteffort true|false] , rue:
file-name —ums ¢aiina,
version- Bepcus (aiina (HeoOs3aTenbHBIN TapaMeTp).
besteffort true|false — eciiu nanHBIN (har ycTaHOBJIEH B COCTOSIHUE true,
UCTIOTHEeHUE (aiiyia HeMeIJICHHO MPEeKpaIaeTcs mociie O0HapyXeHHs MEPBOH ke
OIIMOKH CHHTAaKCHCa KOMaH/I.

Komanaa npumeHnMa Tolbko K karajgoram /nvram/cfg/factorydef/, /nvram/user/, /sdram/ctg,
/sdram/user.



upgrade

upload

download

Onucanue: OOHOBUTH (aii. [TpumensieTcs muist anrpeiiaa (3aMeHbl TeKyiero Qaiina
oOHOBNIeHHOH Bepcueit). [Ipu mpuMeHeHnn JaHHOW KOMaHbI (aiin, HaJ
KOTOPBIM ITPOU3BOJIUTCS OIEpalysi, CTAHOBUTCS aKTUBHBIM (a TEKYIIUH
aKTUBHBIN CTAHOBUTCS B CBOIO OYepE/Ib HEAKTHBHBIM), KPOME TOTO, HH/IECKC
BEepCUHU HOBOTO (haiiyia yBenmrmuuBaeTcs Ha enuHuIy. g anrpeiina ¢aiina B
OOJIBIITMHCTBE CITy4aeB HEOOXOAMMO YAAJIUTh €r0 CTapyro KOIMUIO, ISl TOTO
9TOOBI OCBOOOUTH MPOCTPAHCTBO BO flash mamsaTu ycTporicTsa.
Cunrakcuc: upgrade fname file-name version version, rue:
fname file-name — ums ¢aiina
version version- Bepcus

Komanna npumeHnMa TobKO K KaTanoram /nvram/bin/control/,
/nvram/bin/dataplane/, /nvram/bin/decompressor,
/nvram/bin/dslphy, /nvram/cfg/factorydef/, /nvram/

user/

[Tpumep:
1. Yaamuth crapyro Bepcuto (aiina

$remove fname /nvram/cfg/factorydef/FD.cfg version 1

2. 3arpy3utsb ¢ TFTP cepBepa HOBYIO BepcHIO

$download src FD.cfg dest /nvram/cfg/factorydef/FD.cfg ip 192.168.100.66
3. O6HOBUTS (aiin.

Supgrade fname /nvram/cfg/factorydef/FD.cfg version 2

Onucanue: CoxpaHenue daiina Ha ftp/tftp ceppepe.
CunTakcuc:

upload src src-filename dest dest-filename ip ip-address [mode tftp | ftp] , rae:
src src-filename — uMs 1 yTh K (paiiTy-MCTOUYHUKY
dest dest-filename — ums u myTh K Qaliay-IPUEMHHUKY
ip ip-address — angpec tftp / ftp cepBepa
mode tftp | ftp — mporokon nepenaun naHHBIX (ftp vmw tftp)

[Tpumep:
Supload src /nvram/system/primcfg dest myconfig.cfg ip 198.168.1.1

Onucanme: 3arpyska daiina ¢ ynanennoro ftp/tftp cepsepa.

CuHTaKcuc:

download src src-filename dest dest-filename ip ip-address [mode tftp | ftp] , rre:
src src-filename — uMs 1 yTh K (paiIy-MCTOUYHUKY



dest dest-filename — uMs 1 myTh K pailny-nprueMHUKY
ip ip-address — anpec tftp / ftp cepBepa
mode tftp | ftp — mporokon nepenaun qanubIX (ftp wm tftp)

[Ipumep:
$download myconfig.cfg src dest /nvram/system/primefg ip 198.168.1.1

2.2.5. OroOpaxenue uHgpopManum 0 NporpaMMHoM odecnieuennu. Komanabl
YIPaBJICHUA 3aIPy3KOH

get system info
Onucanue: OrtoOpaxenue nadopmaruu o [10

Cunrakcuc: get system info

[pumep: $get system info

OKpaHHBIA BEIBO:

Description : DAS-3248

Name : customerservice@dlink.com

Location : No.289, Sinhu 3rd Road, Neihu District, Taipei, Taiwan.
Contact : Company contact phone/fax number

Vendor : No.289, Sinhu 3rd Road, Neihu District, Taipei, Taiwan.
LogThreshold : 0

Object-id :1.3.6.1.4.1.3646.1300.300.14

Up Time(HH:MM:SS) : 1:5:31

HwVersion 140

CPSwVersion  :R2.In 4M_4M
DPSwVersion  : DP B02 10 28 04 ip1000a
System Time : Thu Jan 01 01:05:31 1970

Time Zone : GMT

DST : off

Services : physical datalink internet end-to-end applications
reboot

Onucanme: Komanna ynpasieHus 3arpy3koil ycrpoiictsa. [Ipu ee BolnosiHeHuu Oyner
IPOM3BECH «TOPSIUUI» PecTapT CUCTEMBI U 3arpy3Ka ¢ ONPEeICHHBIMH YCIOBHSIMHU.
CunTakcuc:

reboot [control <nvram|network>] [dataplane <nvram|network>] [config <network |default |
last | backup | clean | minimum | safe >]

re:
control <nvram|network> - 3arpy3ka ControlPlane c NVRAM wunu u3 JIoKaaIpHOU CETH

no TFTP
dataplane <nvram|network> - 3arpy3ka DataPlane c NVRAM wunu u3 JioKkaapHOU CeTH

no TFTP



config <network |default | last | backup | clean | minimum | safe >- 3arpy3ka ycrpoiicTBa
B OTIPEJICIICHHOM KOH(pHUTYpaIuu:
network — 3arpyska kondurypamnuonsoro ¢aiina u3 nokanbHoi cet no TFTP.
default- 3arpy3ka nactpoek mo ymomuanuto (FD.cfg)
last - 3arpy3ka mocneaHei coxpaHEeHHOU MOJIb30BaTENbCKOM KOH(pUTYpaIiun
(primcfg).
backup - 3arpy3ka pe3epBHOI MoJab30BaTENbCKON KOHGUTYpanuu (seccfg).
clean — 3arpyska yctpoiicTBa 6e3 KOH(QUTYpaIiH («IHCTas» KOHPUTYpAITHS)
minimum- 3arpy3ka ycTpoiicTBa ¢ MUHUMAIbHON KOHGUTypannuen
(ckoH(urypupoBas Tosbko eth-1 uaTepdeiic)
safe — crienmanbHBIN pexxuM 1711 0OHOBIeHUs cucteMHoro [10 (mpumenenue
ero OyJIeT pacCMOTPEHO B CJIEIYIOIIUX pa3jeliax).

Buumanmue: onepaunu ¢ kiawdamu control u dataplane MoryT npuBecTu K BHIXOAY
ycTpoiicTBa u3 crpos!!!

JlanHble onepanuu siBJIAIOTCH UHKEHEPHBIMH M MOTYT IPOBOAMTHCHA TOJIbKO B CEPBHC-
nenrpax komnanuu D-link.

[Ipumeyanue:
MpUMeHeHHe KoMaH bl reboot Ge3 mapamMeTpoB U KIIoUel IPUBOAUT B 3arpy3Ke C MocieTHei

COXpaHEHHOH KOH(UTYpaIuei.



2.2.6. Onepanun ¢ koHpurypauusasmu. Tunosbie CLieHAPHH.

Kak yxe 6bu10 ckaszano Boimie B ['maBel, DAS-3248 nmeet KoHGUTYpaIHOHHBIN (aiii XpaHAIHiics B
(baiIoBOM cUCTEME 1O

/nvram/system/primcfg - mocieaHssi coxpaHeHHasi KOMaHI0i commit KOH(pUTyparus,
Koudurypamus sBistoTcss OMHaApHBIM (IBOMYHBIM (aliJIoM) U MOXKET OBITh BBITPY)KEHA M 3arpyKeHa
nocpenctBoM komana download u upload. Iopsinok nefictuii npu padote ¢ daitnamu KOHUTYpauu
NIPUBEJICH HUXKE.

2.2.6.1. Coxpanenue ¢aiisa kongurypanum nHa TFTP cepsep

1.

BribepuTe, kakyro KOHQUTypauio (TEKYIIYIO UK PE3EPBHYIO) BbI XOTUTE COXPAHUTH

3amyctute TFTP cepBep, B kauecTBe pabodell TUPEKTOPUH YKAXKHUTE Ty, B KOTOPYIO BBl XOTHTE
COXpaHUTh (paityt KoHpUTrypamuu

Ckommupyiite 31oT daitn tftp u3 guemn DSLAM-a na TFTP cepep, B kauecTBe ip yka3zaB ip ajpec
tftp ceppepa:

Supload src /nvram/system/primcfg dest Myconf.bin ip 192.168.7.3

( st coxpaHeHHUs TeKyIelH KoH(pHUryparmm)

2.2.6.2.3arpy3ka ¢aiisna konpurypamumn ¢ TFTP cepepa na NVRAM

1.

Bri6epuTe, kakyro KOHPUTYpaIuio (TEKYITYI0 UIH PE3EPBHYIO) Bbl XOTHTE OOHOBHUTD.

2. 3amycture TFTP cepBep, B kauecTBe paboueil AUPEKTOPHH YKXXKHUTE Ty, B KOTOPOH HAXOIUTCS

3.

OuHapHbIN (aityr KoHpUTypamuu

Ckonupyiite ¢aitn koadurypauuu no tftp Bo ¢pmemr DSLAM-a, B kauecTBe ip ykazas ip aapec tftp
cepBepa:

Hanpuwmep:

$Sdownload src myconf.bin dest /nvram/system/primcfg ip 192.168.7.3

(s Tekyeit KoH(GUTypaImm)

4. BpeauTe KOMaHAY:

$reboot config last -11s1 3arpy3ku ycTpoicTBa ¢ TeKyIei KoHpurypanuu



2.2.7. Co3nanmue, 3arpy3Ka u IpuMeHeHHe CKPUNITOBOro ailjia KOMaH/I.
Kpowme 3arpy3ku koHdpuryparuii B iBonaHoM Bujae B DAS-3248 nocTymnHa 3arpy3ka TEKCTOBOTO
CKpuUnTOBOTO (haiina o tftp mpoTokomy.

CkpunTOBBIi (hailsn — 3TO OOBIYHBIN TEKCTOBBIH (paiin, conepxantuii Habop koman CLI DAS-3248.

BrHuMaHMe: CKPUNTOBBIN (ailil MOKHO TOJBKO 3arpy3UTh Ha yCTPOUCTBO.
[Topsiiok elcTBUi MO 3arpy3ke CKPUITOBOTO daiina:
1. 3amyctute TFTP cepBep, B kauecTBe paboyeil NUPEKTOPUN YKAKUTE Ty, B KOTOPOW HAXOIUTCS
CKPHIITOBBIH (haidi.
2. Cxommpyiite ¢aitn koHpuUrypanuu 1o tftp B oauH U3 MOIB30BaTENBCKUAX KaTalor ¢ainoBoi
cucteMbl SDRAM DSLAM-a, B kauecTBe ip yKasaB ip azpec tftp cepsepa:
Hanpuwmep:
$download src dslam2.cfg dest /sdram/user/mycfg.cfg ip 192.168.7.3
3. Tlpumenure 3arpy>keHHBIN CKpUNTOBBIN (hailn KoMaHOU
$Sapply fname /sdram/user/mycfg.cfg
Branmanue: CkpunToBbiid (haiii mpu MpUMEHEHUHU ero KoMaH 10 apply Oyaer aHau3upoBaThCs Ha
MPAaBUJIBHOCTh CUHTAKCHCA M IIPUMEHSTCS B TOKOMaHIHOM pekuMe. [Ipu oOHapy)eHHH om0k
CHUHTaKcHuca HelpaBUiIbHAsi KOMaH/a Oy/ieT IpoNyIieHa U IPUMEHEHHE OyJEeT MPOI0JIKEHO BILIOTH 110
nocneaHei koMaubl. Ecnu ke Bbl X0oTHUTE, UTOOBI MpUMeHeHHe (aiinia mpepbiBajIoch MpH 00HAPYKEHUU
NEepBOH Ke OMMOKH UCIIONB3YHTE KOMAaHy
$apply fname /sdram/user/mycfg.cfg besteffort true



2.2.8. Onepanuu ¢ NnporpaMMHbIM obOecrieueHrneM. THUNIOBBIE ClIEHAPHUM.
2.2.8.1. OonoBaenne IO DAS-3248.3arpy3ka ¢aiisia [10 ¢ TFTP cepsepa B NVRAM.

@aiin Bayrpentero I10 nocrasnsiercs komnanueit D-link B Buzie enunoro cxxaroro ¢aiina c
pacumupenue .gz (T.e. 6e3 pa3ousku Ha ControlPlane u DataPlane).

J1s1 onepaniui cMEHBI BHYTPEHHETO IPOTrPaMMHOT0 00ECTIEYeHUs OH JOJKEH OBITh TIOMEIIEH B KaTajior
/mvram/image/ B cnenuanbHoM safe pexxume, rie oH OyeT aBTOMaTHYECKU pa3apXuBHUPOBaH U
IIPUMEHEH CUCTEMO.

st oOHOBNEHHS TporpammHoro obecrieuenuss DSLAM-a DAS-3248 Bac moHanoOuTcst (aiin mpoumBKu
¢ pacmmpenueM bin.gz (B HamieM npumMepe oH Oyzaet HazbiBaThesl TEImage.bin.gz) u TFTP cepsep.

[Topsimok o6HOBHEHUS T10:!
1 .ITogxmrounTe KOHCONBHBIM Kabenmb k DAS-3248, 3amycture TEepMHUHAIBHYIO NOpPOTpaMMy U
BKirounTe nutanue DSLAM-a.
2. Jlo’)xauTech OKOHYAHUS 3arpy3KH, ITOJIYYUTE JOCTYI K KOMaHHOW CTPOKE U BBEUTE KOMAH[Y:
$reboot config safe
Buumanmue : Jlorun ans safe pexxuma o ymosngaHuio : root, naposb: root
3.ITocne mepe3arpy3ku ycTpoiicTBa HeoOoxoaumo HacTpouTh Ethernet untepdetic (DAS-3248 nomken
OBITH MOJKITIOUEH K cetn uepe3 mopt UPLINK 1!!!)
Hanpuwmep:
$modify ethernet intf ifname eth-1 ip 192.168.7.13 mask 255.255.255.0

BuumMmanwue: ip aapec co3ganHOro nHTepdeiica JomKeH HaXOUThCS B OHOM mojceTH ¢ tftp
CepBEPOM.

4 3amyctute TFTP cepBep, B kadecTBe pabodeil TUPEKTOPUM YKOKHTE Ty, B KOTOPOH HaXOIHUTCS

¢aitn TEImage.bin.gz

5.Cxommupyiite 3ToT aiin mo tftp Bo guremm DSLAM-a, B kadecTBe ip ykazas ip ajapec tftp cepsepa:
$Sdownload src TEImage.bin.gz dest /nvram/image/TEImage.bin ip 192.168.7.3

6.JloxxauTech OKOHYaHUs 3arpy3ku (aiina u ooHoBieHus flash.
Buumanue: Hu B KoeM ciyuyae He BBIKJIIOYANTE B ITOT BpeMsl NUTaHHUe yCTpoiicTBa!

7.I1ocne mosiBIIEHUS MPUTITALICHUS KOMaHHON CTPOKH BBeauTe: reboot

Ha sToM 00HOBIIEHHSI BHYTPEHHETO IPOTPAMMHOTO 00ECTIeUeHHsI 3aKOHYEHO.



2.2.9. ABTokonpurypupoBanue DAS-3248.

DAS-3248 mo3BoJIsIeT OCYIIECTBUTH aBTOMATHUECKYIO yIaJICHHYIO 3arpy3Ky KOH(HUTypaIrlmoHHOTO daiiia
13 JIOKAJILHOM ceTH 1o npotokoay BootP/TFTP
kKoMaHn101 reboot config network.

Jannas komana u3MeHsieT coctosuue (daiina FD.cfg Ha HeakTUBHOE U MeperpykaeT yCTpoicTBO, 4TO
MIO3BOJISIET 3arPy3UTh HA €M0 MECTO CBOM MpeIBapUTEIHHO CPOPMHUPOBAHHBIN CKpUNITOBBIN (aiin. TP
ajipec, HeOOXOUMBIH 1151 3arpy3ku, DAS-3248 nosayuaer aBromaTn4vecku ¢ BHemHero DHCP
cepBepa HaxoJAIIEro B TOM ke ceTH, uTo 1 DSLAM, a 3aTeM 3arpy:kaer cKpunToBbli ¢aiii ¢
BHemHero TFTP cepsepa. Hosriii ¢aiin FD.cfg 3amemnaet crapsiii u mocsie npoBepKy CUHTaKCcHCa BCEX
KOMaH/1 IEPEBOJIUTCS B aKTUBHOE COCTOSIHHE. 3aTEM YCTPONCTBO aBTOMATHYECKH MIEPETPYHKAETCS B
“HOpMaJbHBIA~ IITATHBIA PEKUM.

JlanHast GyHKIUS TO3BOJISIET YIPOCTUTH OOCITY>)KUBAaHHE YCTPOHCTB U OPTaHU30BaTh yIAJIEHHOE
[EHTpaIN30BaHHOE KOH(UTYPUpPOBAaHUE (aIMUHUCTPATOPY ceT HeoOxonumo nuilb BBecTH CLI komanny,
BBIKJIFOYUTH YCTPOHCTBO, MEPETIPABUTH €ro Ha 00BEKT, MOJKIIOYNTH K JIOKATbHOW CETH OJUH U3 TOPTOB
Uplink u BKITIOYUTH YCTPOICTBO).

Baumanue:

1.Ilpumenenne komanabl $reboot config network siBasiercss HeoOpaTumbiM. To ecTsh, mociie ee
NpPUMEHEeHHUs1, He CYylIeCTBYeT croco0a BePHYTHCSl B HCXOHOE COCTOSIHHE.

Bb1 10/2kHBI 00s13aTes1bHO 3arpy3uTh ¢aiia FD.cfg ¢ TFTP cepsepa.

ITpumep daitna FD.cfe:

create ethernet intf ifname eth-1 type uplink ip 192.168.1.1 mask 255.255.255.0

create bridge port intf portid 385 ifname eth-1 status enable

create dsl system

create resvdmac profile param profileid 1 mcastaddr 01:80:C2:00:00:00 action participate
create filter rule entry ruleid 1 action sendtocontrol description IGMP applywhenreq enable
create filter subrule ip ruleid 1 subruleid 1 prototypefrom 2 prototypecmp eq

create filter rule map ifname all stageid 1 ruleid 1 orderld 1

modify filter rule entry ruleid 1 status enable statsstatus enable

create filter rule entry ruleid 2 action copytocontrol description IPOE_ CONTROL
applywhenreq enable

create filter subrule ether ethertypefrom 0x806 ethertypecmp eq dstmacaddrfrom ff:ff: ff: ff: ff: ff
dstmacaddrcmp eq ruleid 2 subruleid 1

create filter rule map ifname alleth stageid 1 ruleid 2 orderld 2

modify filter rule entry ruleid 2 status enable statsstatus enable




create ethernet intf ifname eth-2 type downlink

create bridge port intf portid 386 ifname eth-2 status enable

create snmp comm community public rw

create snmp host ip 192.168.1.2 community public

create user name Admin passwd Admin root

create macprofile global profileid 1 macaddr 00:00:00:00:00:01
wizard deploy all vpi 8 vci 35

wizard modify status all off

create profile entry name adsl2 stdtype adsI2

create profile entry name default

modify profile map port 1 name default

modify profile map port 2 name default

modify profile map port 3 name default

modify profile map port 4 name default

modify profile map port 5 name default

modify profile map port 6 name default

modify profile map port 7 name default

modify profile map port 8 name default

modify profile map port 9 name default

modify profile map port 10 name default

modify profile map port 11 name default

modify profile map port 12 name default

modify profile map port 13 name default

modify profile map port 14 name default

modify profile map port 15 name default

modify profile map port 16 name default

modify profile map port 17 name default

modify profile map port 18 name default

modify profile map port 19 name default

modify profile map port 20 name default

modify profile map port 21 name default

modify profile map port 22 name default

modify profile map port 23 name default

modify profile map port 24 name default

modify adsl alarm profile ifname dsl-1 atucgspmstatetrapenable true
modify adsl alarm profile ifname dsl-2 atucgspmstatetrapenable true
modify adsl alarm profile ifname dsl-3 atucgspmstatetrapenable true
modify adsl alarm profile ifname dsl-4 atucgspmstatetrapenable true
modify adsl alarm profile ifname dsl-5 atucgspmstatetrapenable true
modify adsl alarm profile ifname dsl-6 atucgspmstatetrapenable true
modify adsl alarm profile ifname dsl-7 atucgspmstatetrapenable true
modify adsl alarm profile ifname dsl-8 atucgspmstatetrapenable true
modify adsl alarm profile ifname dsl-9 atucgspmstatetrapenable true
modify adsl alarm profile ifname dsl-10 atucgspmstatetrapenable true
modify adsl alarm profile ifname dsl-11 atucgspmstatetrapenable true
modify adsl alarm profile ifname dsl-12 atucgspmstatetrapenable true
modify adsl alarm profile ifname dsl-13 atucgspmstatetrapenable true
modify adsl alarm profile ifname dsl-14 atucgspmstatetrapenable true
modify adsl alarm profile ifname dsl-15 atucgspmstatetrapenable true
modify adsl alarm profile ifname dsl-16 atucgspmstatetrapenable true
modify adsl alarm profile ifname dsl-17 atucgspmstatetrapenable true
modify adsl alarm profile ifname dsl-18 atucgspmstatetrapenable true




modify adsl alarm profile ifname dsl-19 atucgspmstatetrapenable true
modify adsl alarm profile ifname dsl-20 atucgspmstatetrapenable true
modify adsl alarm profile ifname dsl-21 atucgspmstatetrapenable true
modify adsl alarm profile ifname dsl-22 atucgspmstatetrapenable true
modify adsl alarm profile ifname dsl-23 atucgspmstatetrapenable true
modify adsl alarm profile ifname dsl-24 atucgspmstatetrapenable true
modify bridge tbg traps bindingStatus enable

wizard modify status all on

end

OKpaHHBIA BBIBOJ IIPU aBTOKOHd)PIFVDPIDOBaHI/II/II

$ reboot config network
Transfering Control to BootTftp binary

Flash Present In System
Flash size read in progress

Flash Address 0x00: 89

Flash Address 0x02: 16

Flash size: 4M

....... Flash size read successful...
g u32FlashSize :4194304

g u32FlashBlockSize: 131072
FD is not active
Columbia Package shall not be TFTPied

Do you want to force its TFTP... Y/N? n
Forced TFTP not requested

Press "F/f' to perform forced TFTP of a file
'Enter’ to skip ... 5 Seconds left

User did not request for debugging Control Plane......Continuing
Primary Ethernet Interface for TFTP :- eth-1

Secondary Ethernet Interface for TFTP :- eth-2

Could not TFTP on eth-2, reverting to eth-1

TFTPing Factory Default...

#

System coming up in normal mode...




3. Ilocue 3arpy3Ku yCTPOiiCTBA B K<HOPMAJIbHBIIN» IITATHBIN PesKMM HE00X0UMO COXPAHUTDH
HACTPOIKN KOMaH/10ii commit. B npoTuBHOM ciyuyae npu cjeayionieii annapaTHoii nepe3arpyske
YCTPOHCTBA OHO ONSITh BOWJAET B PEKUM YAAJEHHOT0 KOH(PUTYPHUPOBAHUS.

2.2.10. Ynanennas 3amena I1O ycrpoiicTBa.

DAS-3248 no3BosieT OCyIIECTBUTH TAKXKE YIAICHHYIO 3aMEHY ITPOrpaMMHOTO 00eCcIieueHus 1o
npotokoiy BootP/TFTP.
Onwuiem rmocie0BaTeIbHO ATy MPOLEAYPY:

1.Coznmaem TexcToBbIi ckpunt ¢ umeneM FD.cfg, B kotopom npornuceiBaem [P anpec Uplink1(eth-1)
uHTepdeiica U3 Hy)KHOM HaM CETH.

Jrot daiin pazmemaem B poaboueii qupektopuu TFTP cepsepa

[Tpumep ckpumnra:

verbose off

create ethernet intf ifname eth-1 ip 192.168.7.13 mask 255.255.255.0
verbose on

end

2.3axoauM ynajieHHO Ha KOMaHIHBIN nHTepdeiic ycrpoiicTa ( o mporokony Telnet).
telnet 192.168.7.13

3. 3ammyckaem TFTP cepsep. IP aapec uarepdeiica DSLAM nomkeH HaXOIUTHCS B OJTHOU MTOJICETH C
tftp cepepom.

4.V nansiem texkymumii daiin FD.cfg B daitnosoit cucreme DSLAM u 3arpyxaem c cepsepa TFTP
CO3JJaHHBII HAMU CKPHIIT.

Sremove fname /nvram/cfg/factorydef/FD.cfg version 1

$Sdownload src FD.cfg dest /nvram/cfg/factorydef/FD.cfg ip 192.168.7.13

Supgrade fname /nvram/cfg/factorydef/FD.cfg version 2

5.Ilepesarpyxaem yCTPOMCTBO B safe pexum.
$reboot config safe
Buumanue : Jlorun ans safe pexxuma rno yMoirgyaHuio : root, napoib: root

[Tpu sTOM ympaBieHUe Ha HEKOTOPOE BpeMs IPOMaAET, HO YCTPOMCTBO Nepe3arpy3uTcsi U CTaHET BHOBD
JIOCTYITHO IO 3a/laHHOMY B CKPHIITE aJpecy.

6.3arpyxaem no TFTP noByto Bepcuto 110
$download src¢ TEImage.bin.gz dest /nvram/image/TEImage.bin ip 192.168.7.13

7. Jloxautech OKOHUaHUs 3arpy3ku (aiina u ooHosnenus flash.
Buumanue: Hu B koem ciiydae He BBIKJIIOYAliTe B ’TOT BpeMsl MUTaHUE yCTPoiicTBa!

8.ITocie MosIBIIEHUS TPHUIJIAIICHUS KOMAHIHOM CTpOKH BBeauTe: $reboot

Buumanue: Ilocie ynanennoro ooHoBneHus 10 ycTpoicTBO 3arpy3uTcs ¢ 3aBOACKMMH HACTPOHKAMH.



Ecyin BbI X0THUTE 3arPY3UTh YCTPOHCTBO €O CBOMMMU (TIPEABAPUTEIHHO COXPAHEHHBIMH B TEKCTOBOM
CKPHIITOBOM (haJie) HACTPOiiKkaMM, IepeuMenyiTe cBoi KoHpurypannoHusii gaiin B FD.cfg,
pasmectute ero B pabouem katanore TFTP cepsepa u cpasy nmocie ooHoBieHus 110 BbIOIHUTE KOMaHTY
$reboot config network

(cm. m.2.2.9.ABTOKOHpHUTYpHUpOoBaHue DAS-3248).

He 3a0yapTe, 4TO 11 TOM omepanuu B ceTH HeoOxoaumo uMmeth He Toibko TFTP, no DHCP cepsep,
nockonbKy IP aapec, HeoOxoaumblii st 3arpy3ku, DAS-3248 noayuaer aBTOMaTH4eCKH C BHEIIHET 0
DHCP cepsepa naxogsmiero B Toi e cetd, uto 1 DSLAM. 3atem DSLAM 3arpy:xaetr CKpUMNTOBbIH
¢aiin ¢ BHemnero TFTP cepBepa. Hosriii daiin FD.cfg 3amemaer crapelii W mocie mpoBepKu
CHHTaKCHCa BCE€X KOMAaHJ MEpeBOAUTCA B AaKTHBHOE cocrosHue. Ilocne sToro YCTPOKCTBO
ABTOMATUYECKHU NIEPErpykKaeTcs B “HOPMaIbHBIA IITATHBIA PEKUM.



3.Hacrpoiika DSL-1uHui.

3.1.Teopust u cymHoCcTh TexHoJIorun ADSL

ADSL — 3T0 TexHOJIOTHsl, O3BOJISIONIAs C/AeNaTh U3 MEIJICHHON aHaIoroBou TeneoHHOon
JUHUH CKOPOCTHYIO IIU(PPOBYIO JTWHUIO. | J1aBHBIE JOCTOMHCTBA - CBOOOHBIN TenedoH, BHICOKHE
CKOPOCTH TI€peIauM JIaHHBIX U BBICOKOE KauecTBO JUHUU. [Ipu ucnonaszoBanuu ADSL moxxHO
OJIHOBPEMEHHO paboTaTh B IHTepHeTe U pa3roBapuBaTh Mo Tenedony.

ADSL oTtHOCHTCA K Kaccy mupokomnonocHbx (broadband) rexHonoruii. Ona obecriedynBaet
CKOPOCTH MepeIaduM TaHHBIX B HAIIPaBJICHUHU K a0OHEHTY — 110 7,5 M6uTt/c, oT abonenta — j0 1,5 MOwuT.
Onun ADSL-kanan MmoxeT o0ecrieuuBath padoTy B UHTepHETE 11eJ10M TpyIIbI MOJIb30BaTelNeH.
O6opynoBaHue, KOTOPOE YCTAaHABIMBAETCS HA CTOPOHE 3aKa3unKa, UMeeT HHTepeic JTOKaIbHON CeTH
Ethernet. COOTBETCTBEHHO 3aKa34HMK MOXET JIETKO MOJIKIIFOUUTH KOMITHIOTEP WITH JIOKAITBHYIO CETh.

JInann ADSL MOryT HCnonap30BaThCs HE TOJIBKO VI MOAKIOUeHUs K IHTepHeTy, HO U 1S
CO3/IaHMS PACIIPEAECIECHHBIX KOPIOPATUBHBIX ceTel mo TexHoaoruu VPN. Takol nmoaxoa 3Ha4UTENIbHO
YIPOILAET TOMOJIOTUIO KOPIIOPATUBHOM CETH, YACIIEBISET €€ CTPOUTENBCTBO U IKCILTYaTalUIO.

brnarogapst ToMy, 4TO B CO€/IMHEHUN HE MCIOIb3yeTCs Tene(oHHas CEeTh 0OIIEro MoJb30BaHMUS,
KOTOpasi IMeeT BBICOKHI1 ypOBEHb IIIYMOB U ITOMEX, BO3HUKAET 3HaYUTeNbHas pa3HuIla B kauectBe ADSL
U 00b1YHOM TenedonHoi muann. BepositHocTh ommOku Ha ADSL nunun cocrasnser 10E-8 — 10E-10
( Tak Ha3pIBaeMbIl ypoBeHb Bit Error Rate-BER). J{ns cpaBHeHus B 00bIdHOM TeneOHHON TMHUU
BeposATHOCTh omMOku 10E-3 — 10E-5. Ilo cpaBHeHMIO C cucTeMaMu CIIyTHUKOBOTO M O€CIIPOBOIHOTO
noctyna ADSL naet Gonee BhICOKOE KaueCTBO COSUHEHM S, OTM3K0E K KaUeCTBY BOJIOKOHHO-ONTUYECKUX
JIMHUM.

I'maBHOE ycnoBue nmoakmoueHust K ADSL — na ATC aGoHeHTa T0JKHO OBITh pa3MeIIeHo
COOTBETCTBYIOIIIEE 00OPYIOBAaHUE M JIMHUS JIOJDKHA OBITH MEPEKITI0YCHA Ha HETO.

Jleno B TOM, YTO «MEIHBII MPOBOI», MPUXOASIINN K aDOHEHTY, MOJKII0YEH K TenedoHHON
CTaHIIMU, KOTOPasi HACTPOCHA Ha MPUEM CUTHaJa MUPUHOH 4 K[ 11, BIIOJIHE TOCTATOUYHOM JJIs Mepeaadn
rosoca. OOBIYHBIN MOJIEM MPOCTO MOJCTPANBAETCS MOJT BO3MOKHOCTH TeIe(POHHOI CeTH, a TOTOMY
UMEET CKOPOCTh, orpannyeHHyto 56 Kout/c. OHako, TEXHUYECKHE BO3MOKHOCTH CaMOM «METHOMN
napb» TOpa3/o BhIIIE, U TTOITOMY Uepe3 Hee MOXKHO MepelaBaTh JaHHBIE Ha BHICOKMX MEraOUTHBIX
CKOPOCTSIX.

YToO6b! TOTYyYUTH HUPPOBYIO BBICOKOCKOPOCTHYIO TUHHIO, K OKOHYaHHUSIM «MEIHON Taphbi»
MOJIKJTIOYAIOTCS CIIEIANIbHBIE IU(PPOBBIC yCTPOKCTBA (CIUTUTTEPHI HIIM MUKPO(DHIBTPHI) — OIMH Ha
ATC, apyroii B kBapTHpe aOOHEHTa — KOTOpbIe 00€CTIeYNBAIOT OJTHOBPEMEHHYIO pa0OTy B JINHUU
tenedona u Miareprera. OAMH BBIXOJ] CTAaHIIMOHHOTO CIUTUTTEpa nokioueH ¢ ATC, a apyroii k
myneTuiuiekcopy (DSLAM ,ATUC), o6benunsoneMy MuoxecTBo tuauii ADSL u cBsizanHOMY C
NuTepreToM. AGOHEHTCKHH CIUTUTTEP YCTAaHABIMBACTCS Y BXOJa B 00bEKT a0OHEHTa, OT HETO HYT JIBa
npoBoaa — oauH kK ADSL-monemy (ATUR), a npyroit ko Bcem TenedoHHbIM po3eTkaM. CILTUTTep
WHOT/Ia Ha3BIBAIOT JISIUTENIEM, T.K. OH OTJIEJISICT aHAIOTOBBIN Tele()OHHBIN CUTHAT OT IHU(PPOBOI MOIOCHI
MPOIyCKaHUSI.

Bornee ynoOHOI st abOHEHTa SBISIETCS CXeMa MOAKIIOYSHUsI ¢ MUKPO(QHUIbTpaMH, KOTJ]a MOJIEM
MOJIKJIIOYAETCS K JIMHUU HaMpsAMYIO, a Bce TeneoHbI, (Pakchl U Mp. aHAJIOTOBBIE YCTPOMCTBA
MOJIKJTFOYAIOTCS K JIMHAH Yepe3 MUKPOQDUITBTPHI.

Bces nmonoca nponyckanus «MeIHOM Mapbl» € MOMOIIBIO CITUTTEpa (MUKPODUIBTPA) IETUTCS Ha
JIBa JIMAIa30Ha; HU3KOYACTOTHBIN IS TeNe(OHHOM CBS3U M BHICOKOYACTOTHBIN TSI Iepeaady JTaHHBIX.
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ADSL ucnone3yer st KOAUPOBAHUS CUTHAJIOB JINHUMA TUCKPETHYI0 MHOTOTOHAJIBHYIO
texHojoruto (DMT).

CMBICH ee 3aKJIF0YaeTCsl B TOM, YTO BCA mojoca gactoT B 1.1 Mrir nenurtcs Ha 256 1moaKkaHalioB,
Ha3bIBaeMbIX nogHecymumu. Kax el kanan 3anumaert o 4.3125Kru. Hexoropsle u3 nmoikaHaaos
SIBJISIFOTCS CTICIUMATTM3UPOBAHHBIMU, APYTHE HE UCIIOIB3YI0TCS BooOIIe. HmwkHue moakanaisl ot 1 10 6
PE3EPBUPYIOTCS ISl TTOJIOCHI MPOITYCKaHUs aHAJIOTOBBIX TenedoHoB B 4 Krii, mostomy 25Krn (4.3125%6)
ABIISIETCS TOYKOM OTcueTa Aiis Auana3oHa ciayx0 ADSL. Mexay aHanoroBbim TeneoOHOM U CUTHaJIaMH
DMT umeercs mupoxas 3anuTHas moixoca gactot (quardband).

Ecnu oTBiIeYBbCS OT TEXHUYECKUX JIeTalIel, TO 3TO MOXKHO MPEACTaBUTh ceOe Tak, Kak OyaTo Obl
Mexay abonenTom u 3ganueM ATC nponoxeHo 247 He3aBUCUMBIX Telle(pOHHBIX TUHUN. YacTh U3 HUX
CILY’KMT JUIsl IpHeMa BXosiero noroka (ot MaTepuer-nposaiinepa k aDOHEHTY), 4aCTh — IS
ucxojdiero noroka. Cucrema yrpasieHuUs MOCTPOEHA TaK, YTO BCE BPEMS UAET MOHUTOPUHT COCTOSIHUS
KaXJIOTO KaHasla, 1 HH(OpMaIIis HalpaBiIsSeTCs B T€ U3 HUX, KOTOPBIE 001a/Taf0T HAMTYUYIITHMHI
XapaKTEePUCTUKAMH.

Korna ogna napa mpoBogHHUKOB pabOTaeT B MOTHOAYILUIEKCHOM PEXHME, HY)KHO JTHO0
pa3eNuTh AUANa30H YacTOT JJISl BXOASIIEr0 U UCXOASIIEro NOTOKOB (MYJIbTUILNIEKCHPOBAHUE C
paznenenueM mo yacrotaM — FDM), nu6o ucoap30BaTh 3XOMOIaBICHHE.

DxocurHall BO3HUKAET W3-3a HECOTJIACOBAHUS COMPOTUBIICHUH IO IMYTH CJIEOBAHUS CUTHAIA, T.K.
HEKOTOpas 4acTh CHTHAJA OTpaXkaeTcsi 00paTHO K rmepeaaryuky. Korja ouH 1 TOT K€ Juana3oH 4acToT
UCIIONIB3YETCS] B 000MX HANpaBICHUIX, OTPAXKEHHBIM CUTHAII MOKHO MEPENyTaTh C CUTHAIIOM,
TEHEPUPYEMBIM Ha yJIaJICHHOM KOHIIE I[EMU. DXOIMOaBICHUE TPEANOaraeT JIeKTPOHHOE «BEIYUTAHUE)
MOCIAaHHOTO CHUTHAJIA U3 IPUHATOTO CUTHANA, YTO MO3BOJISIET BBISBUTH CUTHAIIBI, TOCIAHHBIE C
yaJIE€HHOT0 KOHIIA IIeTIH.

[Tpu pazaenennn yactoT (FDM) ncnons3yrorcst 32 kaHajia UCXOIAIIETO MOTOKa (C 7-T0) U
TOJIbKO 218 KaHa1I0B /711 BXOJHOIO MOTOKA, a MPU IXOIMOJaBICHUU UCTIOJIB3YIOT aCCUMETPUUHYIO MOJIOCY
npornyckanus, 32 KaHajia UCXOASIIEero noroka (¢ 7-ro) u 250 kaHanoB BXOAsIIEro notoka. B pesynprare
B ADSL ucnons3ytorcs u FDM, u 3xonoaasienue, T.K. rnosnoca npomyckanus B ADSL acummerpuuHa,
HO TMANa30Hbl YaCTOT ISl BXOASIIIETO U UCXOASIIETO MOTOKOB YaCTUYHO NEPEKPHIBAIOTCS.

\ 4
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Kanauns! ucxossiero noToka 3aHUMarOT HUKHIOIO YaCTh CIIEKTPa M3-3a TOTO, YTO 3aTyXaHUE
CUTHAJIa Ha 9TUX YacTOTaX MEHbIIIE, a KITUECHTCKUE NMepeAaTYNKy 0ObIYHO UMEIOT MEHBIITYIO MOIIHOCTH,
YeM NepeIaTYuKi MECTHOM CTAaHIINH.

Kasxprit m3 kaHaJIOB UCIIOIB3YET COOCTBEHHBIM METO KOJAUPOBaHUs Ha ocHOBEe QAM.

B uneare B ieBoii 4acTu quamna3oHa 4acToOT CYIMIECTBYET MAKCUMYM JUIsl KOJTMYECTBAa OMTOB B
CEeKYHy Ha MojaKaHal (TIOJHECYIIYI0), KOTOPOE CMOKET MOTy4yaTh U MPUHUMATh JaHHOE ycTpoiicTBo. Ha
OOJIBIIIMX YaCTOTaX BJIMSIET PACCTOSIHUE, @ HA MEHBIIINX — UMITYJIbCHBIE IIIYMBI U TIEPEKPECTHBIEC TTOMEXH.
B pe3ynbTaTe curHan MeIJIeHHO 3aTyXaeT NpH YBEIMYEHUU 4acTOThl. Y cTpoiicTBo DMT mosxket
WU3MEPUTH YCUJICHUE (3aTyXaHUE) HA KAXKI0M MOIHECYIIEeH U MOJCTPOUTD ISl KaHajla CKOPOCTh Mepeaadn
TakUM 00pa3zoM, 4TOOBI OTPA3UTh PEaIbHOE COCTOSIHUE KaHaa.

Kaxk 6yner npencrasien maket IP 6uramu ADSL? Bee npotokoisl, Bkatouas ADSL, umerot
MHOTOYPOBHEBYIO CTPYKTYpy. Ha caMoM HU>KHEM ypOBHE OIMHUCHIBAIOTCS OUTHI, TPEICTABIISIONINE KOIbI
DMT. butbl 00beUHSIOTCS B Kaaphl, U3 KOTOpeIX B ADSL dopmupyercs cynepkanp. T.o. kaap
ETHERNET moxer conepxxarbes BHyTpu cynepkaap ADSL. Cynepkanp cocTout u3 68 0ObIYHBIX
KaJIpOB U TiepeaaeTcs Kaxple 17 Mc, HeKOTopble Kaapbl UMeroT crieriHazHadenne: CRC, uHaukaTopHbie
OUTBI, KaJIp CHHXPOHU3AIUH U T.]I.

NuTtepdeiicet ADSL crmocoOHBI TOAIEPKUBATh HE TOJIBKO €IMHCTBEHHBIM OUTOBBIN MOTOK OT/K
KITUEHTY. BUTOBBIN TOTOK BHYTPH KaJPOB MOXKET OBITh OJJHOBPEMEHHO pa3ouT He Oosiee yeM Ha 7
HeCcylux KaHanoB. M3 HUX 10 4-X KaHAJIOB — MOJHOCTHIO HE3aBUCUMBIE, /111 BXOJHOTO MOTOKA, U 10 3-X
KaHaJIOB — JIByHAIIPaBJICHHBIE, /I BXOJHOTO U BBIXOJIHOTO MOTOKOB. Hecylue kanaisl sBAsSIOTCS
TOJIBKO JIOTHYECKUMH, a OUTHI U3 BCeX KaHaJoB nepenatorcsa mo ADSL ogHOBpEMEHHO U HE UCTIONB3YIOT
BBIJICJICHHBIX TI0JIOC TPOMYCKAHUS.

ADSL2

Texnonoruss ADSL2 nornuyeckum pa3sutuem texHojgorud ADSL.

ADSL2 criennanbHO pa3pabaTeIBajICs I YAYUIIEHUs CKOPOCTH | JanbHOCTH ADSL, B OCHOBHOM 115t
JOCTHKEHUS JIydllle MPOU3BOAUTENBHOCTH Ha JUIMHHBIX JUHUSX ¢ moMexamu. ADSL2 Moxxer qocturarhb
CKOpocTe nmpuemMa u nepegadn 10 12 Mowut/c u 1 MOUT/C COOTBETCTBEHHO, B 3aBUCUMOCTH OT
JAIIBHOCTH U MTPOYUX (PaKTOPOB. ITO CTAjI0 BO3ZMOKHBIM OJlarofapsi UCIOJIb30BaHUIO OoJiee

3¢ (HEeKTUBHBIX METOA0B MOAYJIALINN, YMEHBIIEHUIO KOJIMYECTBA CIy>KeOHON nH(pOpMaIliY, YBETUUYECHUIO
3¢ hekTUBHOCTH KOAUPOBAHMS, U TPUMEHEHHUIO PACIIMPEHHBIX aITOPUTMOB 00pabOTKU CUTHATIA.
Cuctembl ADSL2 ncnonb3yroT MeHbIIIee KOJTUIECTBO CIIy)keOHON nH(popMaruu 6arogaps Kaapy ¢
IPOrpaMMHUPYEMBIM KOJIMYECTBOM CI1y>keOHBbIX OMTOB. [lo3TOMY, B oTiiMune ot ADSL nepBoro
MTOKOJICHHUSI, TJIE CITYKE€OHBIE OUTHI B Kajpe ObUTH (PUKCUPOBAHBI M MOTPEOIIsTN 32 KOUT/C OT MOJIE3HOM
UH(POPMALINHU, KOJTMYECTBO CIYKEOHBIX OUT B KaJipe MOKET MEHAThCS oT 4 110 32 k6ut/c. B cucremax



ADSL nepBoro noxkojieHust Ha JJTMHHBIX JTUHUSX, TJI€ CKOPOCThH Mepeaayd HHPOPMAIUN U TaK HEBBICOKA
(Hanmpumep, 128 k6uT/c), mox ciry>xebHyro nHpopMaIuo GUKCHPOBAHO OTBeAeHO 32 KOuT/c (1 Oosee
25% obmieit ckopoctn). B cuctemax ADSL2, 370 3HaUueHHE MOXKET OBITH CHHXKEHO J10 4 KOHT/C, 4TO
J00aBUT K MPOITYCKHOM CITOCOOHOCTH JIOMOJTHUTEINIBHEIE MOJIe3HbIe 28 KOUT/C.

Ha nyimHHBIX THMHUSAX, TA€, KaK IPaBUiI0, CKOPOCTH nepenayn Hu3ku, ADSL2 no3BonseT 1octnyb
OombIreii 3¢ (heKTHBHOCTH KoaupoBanus koja Puna-ConoMoHa, HCIIPABIISIONIErO OMUOKY Tepeaadn
JAHHBIX B MOTOKE. DTO BO3MOKHO OJaroaaps yiay4ylIeHUsM B KaJipaX, MOBBIIIAIOIIUM THOKOCTh U
MPOTrPaMMUPYEMOCTh MTPU CO3aHUU KOJOBBIX CJIOB.

Bno0aBok, MeXaHU3M MHUIIMATU3AIUN COJAEPKUT MHOKECTBO YIIYUILICHHH, TOJHUMAIOIINX CKOPOCTh
nepeaaun B cucremax ADSL2:

— CHIYKEHHE MOIIHOCTH C IBYX CTOPOH, NO3BOJISAIONIEE CHU3UTh MEPEKPECTHBIE HABOIKH;

— 00HapyKeHUE pa3MeIIeHUsT KOHTPOJILHOTO CHUTHAIA TPUEMHHUKOM, yCTpaHsIoIiee moMmexu or AM
panuo;

— 00HapyKEeHUE HECYIIHX, UCTIOIh3yeMOe IPUEMHUKOM JJIsi MHUITHATM3AIMOHHBIX COOOIICHHIA JTsI
ycTpaHeHHs moMex oT AM paano u Apyrux HeMmpHUsITHOCTEN;

— yJIydIeHus B 001acT UACHTH(DHUKAIMY KaHaJla Tl HACTPOWKHU MPUEMHHUKA U TIepeIaTInKa,

— OTKJIIOYEHHE CUTHAJIa BO BpeMS MHUIMAIN3ALNH AJI BKJIIOUEHUS CXEM IMO/IaBIIEHUS paJi0oYacTOTHBIX
oMeX.

Ha pucynke 3-3 noka3ansl ckopocTh U AanbHOCTE ADSL2 B cpaBHenuu ¢ ADSL nepBoro nokosienus. Ha
uHHBIX THHUSX ADSL2 gact npupoct ckopoctu Ha 50 KOUT/C 11 BXOAALIETO W MCXOISIIETO TOTOKOB.
DT0 yBeIMUEHUE CKOPOCTH JIOCTUTaeTCsl Ha yBEIMUEHHBIX Ha 180 METpOB IMHUSAX.
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Pucynok 3-3
ADSL2plus

ADSL2plus pazpaboran B ITU B stuBape 2003 u BxiroueH B cranaaptel ADSL B kauectBe (G.992.5.
Pexomenmamus ADSL2plus yaBanBaeT CKOpOCTh BXOASAIIETO MOTOKA HA TUHUAX JIIMHON MeHee 1500
METpOB.

B 10 Bpems kak nepBbie Ba WwieHa ceMeicTBa cranaapToB ADSL2 ycTaHaBIMBAIOT MOJOCKHI YaCTOT



Bxojsniero kanana g0 1.1 MI'q u 552 xI'11 coorBerctBenHO, ADSL2plus ycranaBnuBaeT mojaocy 4acToT
JUIst BXOAsIero kadana o 2.2 MI'n (puc.4). B pesynbrare qocTuraercs 3HaYMTENIbHOE YBEIUUEHUE
CKOpPOCTH BXOJAIIET0 KaHaua Ha 0ojiee KOPOTKUX JIMHUAX (cM. puc.3-5). CKOpocTh UCXOAIIEr0 KaHala
ADSL2plus 3aBUCHT OT KauecTBa CBSI3M U HaXOUTCA B paifone 1 MoOut/c.

POTS UPSTREAM DOWNSTREAM

—E—

0.14 MHz 1.1 MHz 2.2 MHz

Channel
capacity

Downstream ADSL2+

Loop length

Pucynok 3-5

ADSL2plus MOXkeT Takxke HCIOIb30BaThCA AJISI CHUKEHUS IEPEKPECTHBIX HAaBOAOK. {111 3TOro oH MoXxer
HCI0JIb30BaTh TOHBI MeXy 1.1 MI'n u 2.2 MI'y, Mackupys 4aCTOThI BXOASIIEr0 KaHaia B paiione 1.1
MI 1. OT0 MOXKET OKa3aTbCs MOJIE3HBIM, KOraa TepMuHaiibsl ADSL nmoaxirodaroTes K LEHTPAIbHOMY
MyHKTY 4€pe3 OJIMH H TOT K€ KaOelb B TOM e MOPsAIKEe, B KOTOPOM OCYIIECTBIIEHA MOJIBOJIKA K IOMaM
KJIMEHTOB (puc. 3-6). [lepekpecTHble HABOJKM OT JIMHUH YAaJ€HHBIX TEPMUHAJIOB HA IUHUU OT
LIEHTPAJILHOTO ITYHKTA MOTYT CYIIECTBEHHO CHU3UTh CKOPOCTH Mepeaun JaHHbIX Ha JUHUU OT
LIEHTPAJIBHOTO ITYHKTA.
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Pucynok 3-6

ADSL2plus MOXET peruTh 3Ty MpoOaeMy MyTeM UCIIOIb30BaHus 4acToT Hike 1.1 MI'1t ot
LEHTPAJIbHOTO MyHKTA K YAAJIEHHOMY TepMUHAIy U 9acToT Mexay 1.1 MI'n u 2.2 MI'u ot ynaneHHOTrO
TEpPMHHAJIA JI0 IoMa MOJIb30BaTeNsd. ITO YHHUTOKUT OOJIBIIMHCTBO MEPEKPECTHBIX HABOJIOK MEXKIY
CIIy’)kOaMHM U 3aIIUTUT CKOPOCTh Nepeayr JaHHBIX Ha JIMHUM OT IIEHTpabHOTO oduca.

YBeanuenune nomexoycroitunBoctu. IllepemexxnBanne.

[TepemexuBanue (Interleaving) — 3To MpoIIecc MEPEeCTaHOBKHU MOIL30BATEIBCKUI TaHHBIX B
oTpezieNieHHOM rociieoBareabHOCTH. OH UCIIONB3YETCS TSl TOTO, 4TO ObI H30€KaTh MOCIEI0BaTENbHbBIX
OIINOOK.

OO6wruno B ctangapte ADSL nns ucnipasnenus ommbok (Forward Error Correction- FEC) ucnonssyercst
noMexoycToiunBsiit ko1l Puna-CooMoHa, KOTOPKIA Mpe/rnoiaraeT J00aBIeHHE CIIy>KeOHBIX 0aliTOB K
kaxaomy ADSL kanpy (FEC Bytes).

Ho ecnu B tnHUM nepegadn Ha MEIHOM MIPOBOJIE BOSHUKAET IITyMOBOM BBIOPOC, OH MOXKET
BO3/ICIICTBOBATh HAa HECKOJIBKO MOCIEA0BATEIHHO PACIIONOKEHHBIX OUTOB JaHHBIX. Eciy B mepeaaTunke
JTAaHHBIE TIEPEMEKUBAIOTCS, TO TPH YCTPAHEHUH TEPEMEXHBAHNS JAHHBIX HA TPUEMHOM KOHIIE HE TOJIBKO
BOCCTAHABIIMBAETCS UCXOAHASI TOCJIEI0BATEILHOCTh OUTOB, HO U TPOUCXOUT pa3HECEHUE OUTMOOYHBIX
JTAaHHBIX 110 BPEMEHHU (OLIMOOYHBIE OUTHI MPOSIBIISIFOTCS B pa3HbIX OaiiTax), 4To MO3BOJISIETCA OoJiee

3¢ (HEeKTUBHO UCTIPABIIATH OIIUOKHU Mepeaun JaHHbIX.

Brutouenne nporiecca nepeMexxuBaHus BEJET K JOMOTHUTEIBHOMN 3a/1epKKe HITN 3a1a3AbIBAaHHIO 110
BPEMEHH, 32 KOTOPOE JTaHHBIE MIEPEIAl0TCS U TI0 BPEMEHH, 32 KOTOPOE OHU CTAHOBSATCS JOCTYITHBI
MOJTy4aTeo.

[Toatomy B 060opynoBanuu DSL npumMeHsieTcs ABa TUIa epegauu JaHHBIX — C TIepeMeXHUBaAaHHEM
(Interleave) u 6e3 Hero (Fast).

Pexum ¢ nepemMexnBaHueM MPUMEHSIETCS JUIS TUTIOB JIaHHBIX, HE YyBCTBUTEIBHBIM K 3aJepKKaM
(HampuMep, Tiepeiada JaHHbIX ), peskKuM Fast U1 THIIOB JaHHBIX MaJOYyBCTBUTEIBHBIM K OIIMOKaM
(Hanpumep, rojiocoBasi TeIePOHHS).

Ipuio:xkenusi cranaapTos (Annex).

Buytpu crangaproB ADSL cyiiecTBYIOT IpUII0KEHUS, pACIIUPSIONINE UX JOMOJIHUTEIbHBIMU
BO3MOXHOCTSIMH, HallpuMep, ITyTeM IepeHoca YaCTOTHOro Auana3oHa cnekrpa ADSL curnanos. OHu
00o03HauaroTcst OyKBeHHBIMH WHIEKCaMu (HanmpuMmep, Annex B).



Buumanue: /{715 vucnonb3oBanus Annex TUIOB TpeOyeTcs MojAiep:kKa ero 000pyoBaHUEeM Ha 000X
KOHIIax JuHUM (TO ecTh 1 DSLAM, Tak u MmogemMom).

B DAS-3248 ucnonb3yercs 3 TUMa TakKUX NPUIT0KEHUMN.

Annex A — o603HaJaeT ctaHaapT 6e3 mepeHoca 4acToTHOro Auama3ona (Hampumep, ADSL Annex A,
ADSL 2+ Annex A).

Annex M - [Ipunoxenue k ctangapram ADSL2/2+ nmo3Bossironiee 10CTHYL CKOPOCTH 10 3 MOuT/c 3a
CYET pacUIMpeHus CIIEKTpa 4acToT, 3aHMMaeMbix Upstream MOTOKOM JIaHHBIX.

Taxum o6pazom, DAS-3248 ¢ npuMeHeHneM BceX paciuperuit Texnonoruu (ADSL2+ Annex M)
MO3BOJISIET JOCTHYB TeopeTHuecKoiickopocTn Downstream motoka g0 24 Mowut/c , u Upstream 10 3
Mobwur/c.

VYeTpoiicTBO MO3BOJISIET MPOTPAMMHO NEPEKIoYaThCs ¢ Annex A Ha Annex M u oOpaTHO.

Annex L (Reach-Extended ADSL2, ReADSL2)- O603na4aer npuioxenue kK cranaapty ADSL2,
MO3BOJISIONIEE YBEIMYUTh MAKCUMAIIbHO AOCTIKUMYIO nanbHOCTh ADSL ¢ 18000 10 21000 dyros
(mpubmm3uTensHoO ¢ 6.1 kM 710 6.5 kM). Beicokue yactoTHble criekTpsl ADSL2 He MoryT OBITH
UCIIOJIb30BaHbI Ha MIPEIEIbHBIX PACCTOSHUAX B CBSI3U C CHIIBHBIM 3aTyxaHueM. [1o cpaBHeHUIO ¢
knaccuueckuM ADSL2 ReADSL2 no3BossieT yBeIMUUTh PacCTOSIHUE MOKPBITUS IPU MAJIBIX CKOPOCTAX
WJIM YBEJIMYUTh CKOPOCTh NIEpeauu Ha MpeaeabHbIX paccTossHUsIX ADSL2.

Buumanue: Ha DAS-3248 ReADSL?2 BkitouaeTcss aBTOMaTUYECKH MPU YCTAHOBKE B KAUECTBE
crangapta ADSL2, yTo o6ecnieurBaeT aBTOMaTHYESCKYIO aanTaIllIo K JJIMHE TUHUU. Ha KineHTcKoM
YCTPOMCTBE MOXET MOTPeOOBATHCS BHIOPATH B KauecTBe MoAy siiuu ReADSL2.

— ADSL2+ — ADSL
— ADSL2 RE-ADSL2

DATA RATE (Mbps)

11 1 15 17 19 21

LOOP LENGTH (kilofeet)

Pucynok 3-7

Annex B — 00603HauaeT nepeHoc cuekTpa st coBMecTuMocTu ¢ obopynoBanuem ISDN. B HacTosiee
BpEMsI 3TO PACUIMPEHHUE TAKKE UCIOJIb3YETCs Il COBMECTUMOCTH TexHonoruu ADSL ¢ kBapTHpHBIMU
OXpaHHBIMU CUCTEMaMHU y a00HeHTOB. YacToTHBIN criekTp Annex B nmokasan Ha pucynke 3-8.
Buunmanue: Annex B noaaepkuBaercs TOJIbKO B OT/AeJbHbIX ycTpoiicTBax cepun DAS , u ToJIbKO
co cnennanabHbIM 11O (mpommBKoi) yeTpoiicTrBa. Annex B HecoBMecTHM ¢ ApyrumMu Annex.
OoOpamaiiTech B npeacTaBuTeabcTBa koMmnanum D-link 3a 6oJiee nogpooHoii undgopmanuei.
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Pucynok 3-8

Ynpasienue MmomiHoCcTbI0 ADSL tunun (Power management)

B crannmaprax G.992.3 and G.992.5 onpenenena GyHKIMS yIpaBieHUs MOITHOCThIO THHUH. OmiepaTop
MOKET OIPEACIIUTh BPYUHYIO HJIM aBTOMAaTUYECKH MOIIHOCTH niepenaun curHana (Tx) mo ADSL nunuu
(ADSL line Transmission).

B nepBom nokonenuu crangaproB ADSL npennonaranocs, uto ADSL-ycTpoiicTBa paboTaroT B pexume
MaKCHMaJIbHOTO SHEPTOMOTPEOICHUS KPYTIOCYTOYHO, TO €CTh IaXKe TOr/1a, KOTa Mo abOHEHTCKOM
auHAN Tpaduk He nepenaercs. B cnemudukammsax ADSL2 stoT peskum o603HaueH kak L0, a momumo
HETo MpeyCMOTPEHBI J1Ba O0jiee SKOHOMHUHBIX pexkuMa. B L2 ypoBeHb 3HEepronotTpedaeHus: CHIKAETCs
000py1I0BaHHEM LIEHTPATBHOTO O(pHCa CTATUCTUYECKH, TO €CTh C YU€TOM TEKYIIIEH HMHTEHCUBHOCTH
nepenaBaeMoro Tpaduka, a B L3 ycTpoiicTBa Ha 000MX KOHIIAX COSAMHEHUS MEPEXOAST B CIIALINI pPeXXUM
B CJIy4ae JUIMTENbHOTOo «poctosi» muHu. [lepexonast mexxay L2 u LO ocymiecTBisitoTest 6€3 mpepbIBaHus
CepBHCA U KaKUX-ITHOO0 MOTePh MAKETOB, TO €CTh C TOYKU 3PEHUS MOJIH30BATENs, BBIMOIHIIOTCS
npo3pauHo. [loBTOpHAas MHULIMATIM3AIUS COCIMHEHHS M BBIXOJ Ha CTAllMOHAPHYIO CKOPOCTH Mepeaadn U3
coctosgHus L3 3annmaet okolo 3c.

ABTOMaTHYECKOE YIIPABJICHUE MOIIIHOCTHIO — 3TO (DYHKITUS, KOTOPASI O3BOJISIET aBTOMATHUECKU
n3MeHATh coctossare ADSL muanm ¢ LO (full-on, momras momHocTs) Ha L2 (low power, pexum ¢
HU3KHUM SHEPTONnoTpeOIeHnEM) B TOM cllydae, CKopocTh Downstream moToka JaHHBIX HUXKE
onpenenaeHHoro nopora. M Haobopot, MeHsTh coctosinue ¢ L2 va L0 B Tom ciydae, ecmu DSLAM Hauner
oTOpackIBaTh akeTshl Donstream aHHBIX.



3.2.Briarwuyenune/Bbikia0yeHue ADSL- mopra

Hutepdeticet DSL cimyxat a1 HEMOCPEACTBEHHOTO yIpaBieHUs cOOTBeTCTBYIomMMU ADSL mopramu
DAS-3248. Hazanus dsl uarepdeiicos nexar B nuanasone dsl-1...dsl-48. UnTepdeiic dsl-1
cootBeTcTBYyeT 1-oMy ADSL mopty, dsl-48 — copok BocbMomMy. DSL unTepdeiice! sBisitoTes
HIKenexamumu narepdeiicamu 1yt ATM nopros. [1o ymomuanuto B DAS-3248 coznanst Bce DSL
uHTeperchl

Jlns ynpaBnenus uHtepdericamu DSL ucnons3yercs komaHa.
modify adsl line intf

Onucanue: n3MeHuTs napamerpsl ADSL nopra.
CuHTaKCcHC KOMaH/IbI:
modify adsl line intf ifname ifname enable | disable ,
riae ifname- ums mopra ADSL

IIpumepsbl:
AJIMUHHCTPATHUBHO BBIKIIIOUNTSH | mopt ADSL

$Smodify adsl line intf ifname dsl-1 disable
AJIMUHHCTpPATUBHO BKIIOYUTH |1 mopt ADSL
$Smodify adsl line intf ifname dsl-1 enable



3.3.U3menenune napamerpos nopra DSL. IIpocmoTtp craryca nmopra
Jns u3menenus: nmapamepoB nopra DSL ucnons3yercs komanaa.
modify adsl line intf

Onucanue: n3menenue napamrepos ADSL nopra.

CHHTaKCHC KOMaH/IbI:

modify adsl line intf ifname ifname [ linetransatucconfig ansit1413 | etsi |
q9921PotsNonOverlapped | g9921PotsOverlapped | q9921IsdnNonOverlapped |
q9921isdnOverlapped | 0992 1tcmIsdnNonOverlapped | 992 1tcmIsdnOverlapped |
q9922potsNonOverlapeed | q9922potsOverlapped | q9922tcmIsdnNonOverlapped |
q9922tcmlIsdnOverlapped | 992 1tcmlIsdnSymmetric | adsIPlusPotsNonOverlapped |
q9921GspanPlusPotsNonOverlapped | 9921GspanPlusPotsOverlapped | 9923 Ads12PotsOverlapped
| 09923 Adsl2PotsNonOverlapped | 9925AdsI2PlusPotsOverlapped |
q9925Ads12PlusPotsNonOverlapped | ¢9923ReadsI2PotsOverlapped |
q9923Readsl2PotsNonOverlapped | adsIPlusPotsOverlapped |
q9921GspanPlusPlusPotsNonOverlapped | q9921GspanPlusPlusPotsOverlapped |
q9923IsdnNonOverlapped | ¢99231IsdnOverlapped | q9925IsdnNonOverlapped |
q9925IsdnOverlapped | 49923 AnnexMPotsExtUsNonOverlapped |

9923 AnnexMPotsExtUsOverlapped | 9925 AnnexMPotsExtUsNonOverlapped |
q9925AnnexMPotsExtUsOverlapped | [ dsbinsnrupdate Disable | Enable ] [ enable | disable ]

OpnHuM 13 BaxxkHemux napamerpos nopta spisercs LineTransAtucConfig, no3Bonstomuit
HacTpauBaTh Habop TuoB Moaysituit ADSL, moanepxuBaeMbIx KaxaeM U3 dsl mopToB.
IIpumeuanue 1: Uepes napamerp LineTransAtucConfig MoryT BeIOpaHbl 0JuH WK O0JIee TUTIOB
monynsauuu ADSL. TlogkmroueHus Bcex He BBIOPAHbBIX TUIIOB MOIYJISIMI HA JaHHOM IOPTY OyyT
UTHOPHPOBATHCS.

Ipumeyanue 2: nepea M3MEHEHHEM TapaMeTpoB HHTep(eiic He0OXOAUMO aIMHUHUCTPATUBHO
BBIKJTIOUHTbD.

Hpumeuyanue 3: Hazpanusi 3HaueHus nmapametpa ¢ pparmenramu B Ha3Bauusax «Overlapped»
«NonOverlapped» 1 ABIAIOTCS BapuaHTaMH € HXOMOJIaBJICHHUEM U 0€3 IXOMOJaBICHUS OJHOTO U TOTO XKe
TUIIA MOIYJISUU (ONMCaHUE CYIIIHOCTH 3XOIoAaBineHus B TexHosorun ADSL unTaiiTe Bbille B pazjene

3.1)

3HayeHune napamerpa Onucanue TUNIA MOAYJISIUH
LineTransAtucConfig
ansit1413 ADSL ANSITI1.1413

(Ckopocts Downstream- 1o 8MOuT/c,
ckopocth Upstream-y0 1 MOuT/c)

etsi He ucrnonb3yercst B JaHHOM YCTPOWCTBE

q9921PotsNonOverlapped ADSL G.Dmt

q9921PotsOverlapped (Ckopocts Downstream- 1o 8MOuT/c,
ckopocth Upstream-y0 1 MOuT/C)

q9921IsdnNonOverlapped ADSL Annex B

q9921isdnOverlapped T0JIbKO s DAS-3224/BE

q9921tcmlIsdnNonOverlapped He ucrnonp3yroTcs B TaHHOM THIIE

q992 ItcmlIsdnOverlapped YCTPOMCTB




q9922potsNonOverlapped
q9922potsOverlapped

G.Lite
(Cxopocts Downstream- g0 1.5 m6ut/c,
ckopocThb Upstream-m0 0.5 MOuT/c)

q9922tcmIsdnNonOverlapped
q9922tcmlIsdnOverlapped
q9921tcmIsdnSymmetric
q9921GspanPlusPotsNonOverlapped
q9921GspanPlusPotsOverlapped

He ucnons3ytorcs B JaHHOM THUIIE
YCTPOMCTB

q9923AdsI2PotsOverlapped
q9923 AdsI2PotsNonOverlapped

ADSL 2
(Ckopocts Downstream- g0 12 mour/c,
ckopocth Upstream-10 1 MOuTt/c)

q9925AdsI2PlusPotsOverlapped
q9925AdsI2PlusPotsNonOverlapped

ADSL 2+
(Cxopocts Downstream- 1o 24 mowuTt/c,
ckopocTh Upstream-n0 1 m6ut/c)

q9923Readsl2PotsOverlapped
q9923Readsl2PotsNonOverlapped

READSL 2
Paccrostaue o 7 kM.

adslIPlusPotsOverlapped
adslPlusPotsNonOverlapped

He ucnons3yroTcs B JTaHHOM THIIE
YCTPOICTB

q9921GspanPlusPlusPotsNonOverlapped

He ucnons3yroTcs B JTaHHOM THIIE

q9921GspanPlusPlusPotsOverlapped YCTPOKWCTB
q9923IsdnNonOverlapped ADSL2 Annex B
q9923IsdnOverlapped TobKO 1ist DAS-3224/BE
q9925IsdnNonOverlapped ADSL2+ Annex B
q9925IsdnOverlapped ToJIbKO 11 DAS-3224/BE
9923 AnnexMPotsExtUsNonOverlapped | ADSL2 Annex M

q9923 AnnexMPotsExtUsOverlapped

(Cxopocts Downstream- 10 12 m6wut/c,
ckopocTh Upstream-110 3 M6ut/c)

q9925AnnexMPotsExtUsNonOverlapped
q9925AnnexMPotsExtUsOverlapped

ADSL2+ Annex M
(Ckopocts Downstream- qo 24 mourt/c,

ckopocTh Upstream-110 3 MOuT/C)

IIpumepsl:
Hactpouts Toabko ADSL 2+ mopynsmuto Ha 1 mopty ADSL :

$Smodify adsl line intf ifname dsl-1 disable

$ modify adsl line intf ifname dsl-1 LineTransAtucConfig q9925Ads12PlusPotsNonOverlapped
q9925Ads12PlusPotsOverlapped

$Smodify adsl line intf ifname dsl-1 enable

Jlng mpocMoTtpa craryca nopra DSL ucnomnb3yercst KomaHa.
get adsl line intf

Onucanue: nmpocmoTp cratyca ADSL nopra.
CuHTaKCcHUC KOMaH/IbI:
get adsl line intf ifname ifname , rae ifname- ums mopra ADSL

IIpumepsbi:
AJIMUHHCTPATHUBHO BBIKIIIOUNTDH | mopt ADSL

$get adsl line intf ifname dsl-1



B ciygae oTcyrcTBuUs napamerpa ifname BHIBOAUTCS CTaTYC AJISl BCEX MOPTOB yCTPOUCTBA.

OKpaHHBINA BEIBOI:

IfName 1 dsl-1

Line Type : interleavedinly Coding Type 1 dnt

Gsltopia LZT=Addr 10 Gzltopia LZRxAddr 10

Galltopia LEZRxAddrznd 10 Galltopia L2T=AddrZnd : O

Gz Clock Type t oscillator Gz Action 1 startup

Trans Atuc Cap : ansitldl13 o992 1PotsMonlverlapped o992 1Potslverlapped o9922poteNonlverl apeed o9923Reads] 2PotsNonlverla

pred 99925A0d=12PlusPoteNonlverlapped 99925Ads1 2Pl usPotelverlapped o9923A0d=1 2PotsNonlverlapped o99230NnexMPotsExtUsNonlverlapped o992
SAnnexMPotsExtUsNonOverlapped 99925AnnexMPotsExtU=0ver] apped

Trans Atuc Actual I

Trans Atuc Config 1 ansitldl3 g9921PoteNonlverlapped g9923Reads] 2PotsMonlverlapped g9925Ads] 2PlusPotsOverlapped g9923Ads1
2PotsMonlverlapped g9923AnnexMPotsExtUsHonOverlapped 99925Annex<MPotsExtUsMNonOverlapped 99925AnnexMPotsExtUs0verl apped

GsntTrellis : trellisln

Trans Atur Cap 1 ansitldl3 g9921Potslverl apped q9921tcnIsdnOverl spped adslPlusPotsOverlapped §9923Reads12PotsNonlverla
pred 99925Ad=12PlusPotsMonlverlapped 99925Ad=12PlusPots0verlapped 99923Ad=12PotsMonlverlapped o9921GspanPlusPotelverlapped g9923AnNe
xMPotsExtUsMHonOuverlapped q9920AnnexMPotsExtUsNon0verl apped o99250nnexMPotsExtUs0verl apped

PM Conf PMSF : L3TolLdStateForce

Line DELT Conf LDSF 1 inhibit

Curr Output Pue(dBa 100 T 0 IS Bin SHR Update + Enable
Bin Mumber SHR Margindoin

L[] o 0o 0 0 9 9 0 Q0 9 9 o o 0o 0o 0 0
[1&] o 0 0 0 9 9 Q0 Q0 9 9 o 0 0 0o 0 0

[32] o 0 0 O 0o 0o 0o 0o 0o 0o o 0o 0o 0 0 0

[4a] o 0o 0 o 0o 0o 0o 0o 0o 0o o 0o 0o 0o 0 0
Oper Status : Down Admin Status U

3.4.Ucnoab3oBanue riaodanabHbix DSL-npodaiiios

I'moGansusie DSL nmpodaiinbl ncnons3yroTes s ObIcTpoit cMeHbl 0cHOBHBIX DSL mapamerpoB
(nanmpumep, ckopocteit Upstream u Downstream notokos) Ha ADSL noprax yrcpoiicTsa.

['mobansable DSL npodaiinbl n3HauaabHO MOTYT OBITH CBOOOIHO «IIPUBS3BIBATHCS) U «OTBSI3BIBATHCS)
OT MOPTOB YCTPOMCTBA MPU MOMOIIN KOHCOJbHBIX KOMaHI.

DTO CYyIIECTBEHHO 00JIerYaeT aIMUHUCTPATOPY CETH U3MEeHEeHHe mapameTpoB ADSL, Tak kak npodaiisl
¢ HEOOXOoAMMH HabopaMu MapaMeTpoB (HApUMED, C pa3HBIMU CKOPOCTSIMH ) MOTYT OBITH CO37JaHBI Ha
YCTPOMCTBE 3apaHee U MpU HEOOXOAMMOCTHU OBICTPO «IIPUBSI3BIBATHCS» K MOPTaM yCTPOUCTBA.

OnHako, cienyeT OTMETHTh, YTO KOJIMYECTBO TakuX MpodaitinoB orpannueHo ( He 6oJjiee 10).

CuHTakcHuc KOMaH 1 IIo0abHBIX TipodaitiioB ADSL

create profile entry

Ornucanue: co3aanue I00aIBHOTO Mpodaiiia

CUHTaKCHC KOMaH/IbI:
create profile entry name <name> [stdtype gdmt|glite|t1413|adsl2|ads]2plus|reads]2 ]
[ annexM offlon | [ mode fix|ra|dynamic | [ type interleave|fast | [ dstgtsnr <dec> ]
[ dsminsnr <dec> ] [ dsmaxsnr <dec> | [ dsminrate <dec> ] [ dsmaxrate <dec> | [ dsdelay
<dec> ] [ ustgtsnr <dec> | [ usminsnr <dec> ] [ usmaxsnr <dec> | [ usminrate <dec> ]
[ usmaxrate <dec> | [ usdelay <dec> |[ pmmode disable|12|13]1213 ] [ 12entryrate
<dec> ][ 12entrytime <dec> ][ 12exitrate <dec> ][ I2minrate <dec> ]




Tabuauna onucaHus NapaMeTpoB KOMAaH/:

name <name>

Nwmst mpodumns
Oos3aTenbHBIN apameTp.

stdtype
gdmt|glite|t1413|ads]2|adsI2plus|reads]2

Cranmapt ADSL ( Tvinm MOTYJISIIIVIH)
Heo0s13aTebHBII NapaMeTp

annexM offlon

Bxiirouenue ninn BeIKITIOUeHHE Annex M
Heo0s13aTesibHBINH TapaMeTp

mode fix|ra|dynamic

Omnpenensier Gpopmy afanrtaiuu
CKOpPOCTH II€peayu.

Fix- puxcupoBannas ckopocts. He
MOET U3MEHSIThCS .

Ra, Dynamic - ckopocTh onpenensiercs
JTUHAMHYECKH U3 BEIOPAHHOTO
Jrarna3oHa CKOpoCTeH.

Ccbuika: ADSL Forum TR- 005 nns
MoTydeHust 0oJbIel nHpOpMaIuy.
Heo0s13aTesibHBINH NapaMeTp

type interleave|fast

[TapameTp MCTIONB3yETCS I HACTPOUKHA
pexxuma puzmdeckoir ADSL nmuaum.
(Tomwpko Fast wm Tonpko Inreleave )
Heo0s3aTeabHbII NapaMeTp

dsminrate <dec>

Hacrpolika MUHUMaJIBHON CKOPOCTH
nepenaun Downstream noToka JaHHBIX
(or DSLAM «k abonenty). CkopocTb
yka3zbiBaercsi B Kour/c
Heo0s13aTebHblII MapamMeTp

dsmaxrate <dec>

Hactpolika MakcuMalIbHON CKOPOCTH
nepenaun Downstream. CkopocThb
yKka3biBaeTcst B Kour/c
Heo0s13aTesibHBIH NapaMeTp

usminrate <dec>

Hactpoiika MUHUMaNIbHOM CKOPOCTH
nepenayn Upstream noTOKa JaHHBIX
CkopocTts ykasbiBaeTcs B Kout/c.
Heo0s13aTesibHbIH NapaMeTp

usmaxrate <dec>

Hactpolika MakcuMalIbHON CKOPOCTH
nepenayn Upstream noTOKa JaHHBIX
CxkopocTts ykasbiBaeTcs B Kout/c.
Heo0s13aTesibHBIH TapaMeTp

dstgtsnr <dec>

Hacrpoiika oTHOIIEHUS CUTHAJ/TITYM.
Oto 3navyenue myma BER (Bit Error
Rate-MHTEHCUBHOCTD MOSIBIICHHUS
ommO0YHbIX OUTOB) B npenenax ot 10 B
CTEIIEHH -7, WIH BbIIIE, KOTOPOE MOJIEM
JOJDKEH JOCTHYb, ISl YCIIEITHOU
VMHULMAIA3ALMH.

Heo0s3aTeabHbIi napameTp
JomycTtumbie 3Hauenusi: 0 - 310

dsminsnr <dec>

HacTpoiika MUHUMAJIBHO JOIYCTHMOI'O
otHomrenus curaan/mym (OCI). Ecnu
3HAYEHUE IIyMa BBIIIE, TO MOJIEM




JOJDKEH ONTHMHU3UPOBATH MOIIHOCTb
M3ITYyYEeHHUs 10 TPUEMIIEMOTO YPOBHSI.
Heo0s13aTesbHbII mapamMeTp
Jonycrumblie 3Hayenus: 0 - 310

dsmaxsnr <dec>

Hacrpoiika MakCUManbHO TOIIyCTUMOTO
otHomeHus curHan/mrym (OCII). Ecam
3HAa4YEeHHUE IIyMa BBIIIE, TO MOJIEM
JIOJ’KE€H ONTUMU3UPOBATh MOIIHOCTh
M3ITYyYEeHHUs 10 TPUEMIIEMOTO YPOBHSI.
Heo0s13aTesbHbII mapamMeTp
Jonmyctumblie 3Hayenus: 0 - 310

ustgtsnr <dec>

Hactpolika OTHOIIEHHS CUTHAJ/IIIYM.
Oto 3nauenue myma BER (Bit Error
Rate-MHTEHCHUBHOCTH MOSIBIICHUS
omuOOYHBIX OMTOB) B npezenax ot 10 B
CTEIECHM -7, WIIU BBILIE, KOTOPOE MOAEM
JOJKEH OCTUYb, JUJISl YCIIEITHON
MHUIHATH3AINH.

Heo0s13aTesbHbBII apamMeTp
Jonycrumblie 3Hayenus: 0 - 310

usminsnr <dec>

Hactpoiika MUHUMaNbHO AOMYCTUMOTO
otHomrenus curaan/mym (OCI). Ecnu
3HAYEHUE IIyMa BBIIIE, TO MOJIEM
JOJKEH OMTUMHU3UPOBATH MOIIHOCTh
U3ITy4eHUs 10 IPUEMIIEMOTO YPOBHSI.
Heo0s13aTesbHBIN MapaMeTp
Jomyctumbie 3Hauenusi: 0 - 310
Heo0s13aTesibHbBIH TapaMeTp

usmaxsnr <dec>

Hactpoiika MakcuMaabHO JOMTYCTHMOTO
otHomrenus curaan/mym (OCI). Ecnu
3HAYEHUE IIyMa BbIIIE, TO MOJIEM
JOJKEH ONMTUMHU3UPOBATH MOIIHOCTh
U3ITyYeHUs 10 IPUEMIIEMOTO YPOBHSI.
Heo0s13aTesibHBINH TapaMeTp
Jomyctumbie 3Hauenusi: 0 - 310

dsdelay <dec>

Kongurypupyemoe MakcumaibHOe
3HAYEHHE 33JIeP)KKH UHTEPIUBHHTA B
downstream HampaBIeHUH
Heo0s13aTesbHbII MapamMeTp

usdelay <dec>

Kondurypupyemoe makcumanbHOe
3HA4YCHHE 3a]IePKKU UHTEPIUBUHTA B
upstream HampaBJIeHUH

pmmode disable[12[13[1213

[IpunynurenbHast cMeHa COCTOSHUS
JTUHU (peXUMa yIpaBIeHUs
MomHOCTEIOADSL nuHuy Ha OJIMKHEM
koHie (ATU-C)

12entryrate <dec>

MuHumanbHas CKOpOCTh (B KWJIOOUTAxX B
CeKYyHJax) JMHUHU, P KOTOPOH UET
nepexoj u3 coctostnusi LO B L2.




12entrytime <dec> Omnpenenser BpeMEHHOM HHTEPBaT (B
CEKYHJIaX ), B TEYEHUE KOTOPOTO
ckopocth ADSL nuHuM 10TKHA
HaxO0JIUThCS HIKE TOPOra,
onpeeaeHHOro B 12entryrate, 9To0b!
MPOU30IIIEI Iepexo ] u3 coctosiuus LO B
L2

12exitrate <dec> CKOPOCTH (B KMJIIOOUTAX B CEKYH/IaX)
JIMHUH, TIPU KOTOPOU MJIET ITEPEXO] U3
cocrossHus L2 B LO

I2minrate <dec> CKOPOCTH (B KMJIOOUTAX B CEKYH/I1axX)
JIMHUM BO BpeMs pexkuma L2.

get profile entry
Omnwucanue: MpocMOTp MapaMeTpoB MI00ATBHOTO Mpodaiina
CuHTaKcHC KOMaHIbl:
get profile entry [name <name>]

modify profile map
Onrcanne: U3MEHEHUS TPUBS3KHU I100ambHbIX poduieit ADSL k mopram ycTpoiicTBa
CuHTaKCcHUC KOMaH/IbI:

modify profile map [ name <name> | port <dec>

I'me [ name <name> | —ums npoduns DSL

port <dec>- cniMcoK MOPTOB, K KOTOPHIM MPUKPEIUICH JaHHBINA TPOodUiIb

[To ymomyanuio B cucreme ompezeneHo a8a rimodansHeix npodwist ADSL ITpoduns ¢ umenem default
“npuBs3aH’ KO BceM MHTe(deicam ycTpoicTBa.

name : adsl2 stdtype  : adsl2

annexM : off mode ra type : interleave
DS target snr : 60 DS minsnr :0 DS max snr : 310
DS min rate : 64 DS max rate : 28000 DS interleave delay : 16
US target snr : 60 USminsnr :0 US max snr : 310
US min rate : 64 US max rate : 1088 US interleave delay : 16
pmmode ;1213 12 entry rate : 256 12 entry time ~ : 1800
12 exit rate : 512 12 min rate : 1024

name : default stdtype : adsI2plus

annexM : off mode ra type : interleave
DS target snr : 60 DS minsnr : 0 DS max snr : 310
DS min rate : 64 DS max rate : 28000 DS interleave delay : 16
US target snr : 60 USminsnr :0 US max snr : 310
US min rate : 64 US max rate : 1088 US interleave delay : 16
pmmode 1213 12 entry rate : 256 12 entry time : 1800

12 exit rate : 512 12 min rate : 1024



3.5.Briarwuenune ATM local loopback

ATM ciny>kUuT OCHOBHOM TPaHCIIOPTHOM TEXHOJIOTHEN MEpEeHOoca MOTOKa AaHHbIX B ceTax ADSL. Ona kak
Ob1 HaxoauTcs Mexay ADSL -¢pu3ndeckum ypoBHEM U BBIIIECTOSIIMME MPOTOKOIamMu. Kpome Toro, ata
TEXHOJIOTHS MO3BOJISIET MEPEHOCUTh BHYTPHU OJHON (hU3MUecKOoi MeTHOM mapsl 6oJiee OJHOrO MOTOKA
JAHHBIX, onepupys BUpTyanbHbIMU yTsAMHU (PVC — k Hum npuBsizansl AALS unrepdeticer DAS-3248).
[Tonpo6nee o TexHomorun ATM u ATM PVC Bbl MokeTe MPOYNUTATH B CICTYIOIICH Ti1aBe.

Ho ATM wurpaet Taxxe CylecTBEHHYIO poJib U AJis AuarHocTuku ADSL.

[Tpumensist Tak HazpiBaemyro ATM local loopback, MOkKHO CyUTH TPOU3BOAUTCS JIU MIEPEHOC MOTOKA
JAHHBIX 10 (PU3MUECKOH Mape WM HeT. DTOT MPOoIecC MOXKHO Ha3BaTh ycioBHO ATM ping (o ananoruu
¢ mporieccoM 3x0-3anpocos nporokona ICMP mis crexka TCP/IP).

Buumanue: ATM local loopback Tect MoXeT mponU3BOANUTCS, TOIBKO €CIIH HIDKENIeKaluii nHTepderic
DSL naxoautcs B coctostaun Up (Kak aIMUHHCTPATHBHO, TaK U OMIEPALIMOHHO).

s Bermonaenust ATM local loopback cimyxkatr komaHbI:

modify oam Ipbk
Omnucanwe: 3anpoc BemosHeHus Tecta ATM local loopback.
CHuHTaKCHC KOMaH/IbI:
modify oam Ipbk ve ifname ifname [ e2e | seg | [ Ibid /bid |

IlapameTpbl KOMAaH/bI:

ifname ifname Nwms AAL-5 unrepdetica, TeKUT B
nuanasose aal5-1..aal5-384.
O0s13aTesIbHBIN apaMeTp

e2e | seg BapuanT npoBepku.
Heo0s13aTe/ibHBIH IapaMeTp

Ibid /bid Nnentudukarop nynkra ATM, B
KoTopbIil mpousBoautcss ATM local
loopback.

B HacTosi1ee BpeMst He UCIIOIb3YETCS.
Heo0s13aTebHbIII MapamMeTp

get oam Ipbk

Onucanwne: BeiBecTH pe3ynbrathl TecTa ATM local loopback.

CHHTaKCHC KOMaHIbI:

get oam Ipbk vc [ ifname ifname |
B ciryuae, ecniu uHTEpdEiic He yKa3aH B KOMaH/IE, IPOU3BOIUTCS BBIBOJ] PE3YIbTaTOB ISl BCEX
UMEIOIITUXCS NHTEP(EICOB.

[Ipumep:
[TpomsBectu Tect ATM local loopback Ha 1 mopTy ycTporicTBa

$ modify oam Ipbk vc ifname aal5-1
$ get oam Ipbk vc ifname aalS-1



OKpaHHLIA BBIBO:

IiNam= : @aals-1 VBI : 1 VoI : 1
LE Type : ele

OAM Locaticon Id : Oxfffffffifffffffffffffffffiffffif
CAM LE Result : E2e Succeeded

KomMmeHTapuii kK 3KpaHHOMY BBIBOJIY:

Tect MOXHO cuuTaTh ycnemnbM, ecnu moje OAM LB Result npunsiino 3nauenue E2e Succeeded nnm
Seg Succeeded (B 3aBUCHMOCTH OT BBIIIOJIHIEMOT'O TECTA).

Jlpyrue BO3MOKHBIE BapHAaHThl OKOHYAHUS TECTA!

Result Unavailable- pe3ynbpTaT HEmOCTYyTICH;

Seg Failed, E2e Failed - HeycnieniHoe MpoxoskIeHUE TECTA;

Test Aborted- TecT nmpepBaH BO BpeMsi UCIIOIHEHUS (HAIpUMED, TI0 IPUIHUHE pa3pbiBa PU3UICCKOM
JVHUH);

Test In Progress- mporiecc Tecta He OKOHYEH (TpedyeTcst MO0k AATh ¥ TOBTOPUTH KOMAH/IbI, ONTCAHHBIC
BBIIIIE).



3.6.1Ipocmorp mapamerpos Junuu DSL.Ouenka napamerpos
JINHUU.

st mpocmoTpa mapamerpoB ADSL nrHUE MCTIONB3YIOTCS CIIEYIONNE KOMAHIbI:

3.6.1. Komanabl npocMoTpa pu3nvecKUX MapaMeTpoB JUHUM

[To3BoNAIOT y3HATH apaMeTpbl GU3NUECKHE TapaMeTphl JIMHUU (KOJAUPOBaHKUE, OUTOBBIM MacCUB
COCTOSIHUH | T.]T).
get adsl atuc physical
Onucanue: [Ipocmotp nmapamerpoB noroka ADSL st qanHoro nopra B Downstream HarpaBieHUU
CuHTakcuc KoOMaHIbl: get adsl atuc physical [ ifname ifname |, rae ifname- HaumeHoBaHue
uHTepdeiica dsl

get adsl atur physical
Onucanue: [Ipocmotp napamerpoB nmotoka ADSL st nannoro nopta B Upstrema HampaBlieHUH
CuHTakcuc KOMaHbI: get adsl atur physical [ ifname ifname ], rae ifname- HaumeHoBanue
uHTepdeiica dsl

IIpumep: get adsl atur physical ifname dsl-1
OKpaHHBINA BEIBOI:
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Serial Number
Vendor ID
Version Number
Curr Etatus
Curr Snr Margin(dB/10)
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OmnwncaHne napaMeTpoB BEIBOAA:

ifhame

Nwms pusnueckoro naTEpdeiica

Serial Number

Crtpoxka onpeneneHust Mpou3BOAUTEIS,
KOTOpast UACHTUDUITUPYET
MIPOU3BOIUTEISE 000PYAOBaHUSI.

Vendor ID

NnenTrndukanoHHbIN KO
MIPOU3BOIUTES.

Version Number

Omnpenenenre HoMEpa BEPCHH
MIPOU3BOIUTEINS], KOTOPBIN MepeaaeTcs
ATU cooOuieHussMu pu
WHHAIAATIH3alU .




Curr Status OToOpaxkaeT TEKYIIHHA CTaTyC JIMHHUH.
DT0 OUTOBBI MACCHB BO3MOKHBIX
COCTOSIHMII.

Curr Snr Margin(dB/10) Tky1iee OTHOIICHHE CUTHAJ/TITYM

Curr Atn(dB/10) N3mepenHas pa3Huiia Mexay oomen

nepeaanHoit moutHOoCcTh ATU u
oOmielt mosrydeHHor MontHOCThI0 ATU
uHTepdeiicoM (TeKylee 3aTyxaHne)

CurrAttainable Rate(bps)

OTto0pakaeT MaKCUMAaJIbHYIO
JOCTHKUMYIO TEKYIIYI0 CKOPOCTh
nepenayu

nauabeix ATU unTepdeiica. Ito
3Ha4YeHHE Oy/IeT paBHO, WK OOJIbIIIE
TEKYIIErO 3HAYEHUsI JINHENHON
CKOPOCTH.

Curr Output Pwr(dB/10)

N3mepenHas o011ast MOIIHOCT,
npenanHas uaTepdericom ATU. Oto
M3MEPEHHUS], KOTOPBIE MPOU3BOIUIUCEH BO
BpeMs MocjeIHel aKTHBAIINU.

GsActualStandard

JelicTByronuMid CTanaAapT,
WCTIOJIb3YIOLIUICS JJISI COEIMHEHHUS,
OCHOBaHHBIN Ha COTJIaCOBAaHUM
MapaMeTPOB C YAAICHHBIM MOJEMOM.

Gs TxA tmCellCounter

[Ipenocrapisitor Tx ATM siueiiku
CUETUYHKA.

GsRxA tmCellCounter

[Ipenocrapnsitor Rx ATM sueiiku
CUETUYHKA.

GsBertError

[Ipenocrapiser 4YKCI0 OUTOBBIX
OILITNOOK.

GsldleBertError

[Ipenocrapiser 4YKCI0 OUTOBBIX
OILITNOOK.

GsldleBertCell

Hucio nycTeIX sSYEeK.

GsBertSync

OTO6pa)KaCT COCTOAHUC CUTHAJIOB
CHUHXPOHU3AIIWU: BKIIKOUCH HUJIN
BBIKJIIOYCH.

GsParametricTestResult

OToOpakaeT pe3ynbTar MOBEJACHUS
napaMeTpUIECKOro TeCTa MeTIH IS
bu3nvecKkoil TMHUN

Data Boost Status

[TapameTp, KOTOPBIN MOKA3bIBAET
Craryc DataBoost nst coenrHeHusl.

Parametric Info

[TapameTp, KOTOPBIN MOKA3bIBAET
IapaMeTPUUECKUI MacCUB TECTA.




3.6.2.Komanabsl npocMoTpa napamMeTpoB Oydepa KaHajia
[To3BONSAIOT MPOCMOTPETH TEKYIIHME (MTHOBEHHBIE) ITApaMETPHI Iepelaui MOTOKA TAaHHBIX.
Jlst komaHs mpocMoTpa Oydepa KaHata ObUTH BBEJIEHBI CTICIIMAIbHBIC THITBI TTogUHTEpGeticoB dsl:
dsli (anst pexuma ¢ nepemexuBanneM) u dslf (ns Fast pexxuma).

get adsl atur channel
Onucanue: [IpocMoTp kauvectBa kaHaina ADSL mns nannoro nmopra B Downstream HanpaBieHUU
CuHTaKCHUC KOMaH/IbI:
get adsl atur channel [ ifname ifname] |, rae rae ifname- HaumenoBanue nmogunTepdeiica dsl (dsli
i dslf)

get adsl atuc channel
Onucanue: [Ipocmotp Oydepa kanana ADSL nis ganHoro nopra B Upstream HampaBieHUH
CuHTaKCHC KOMaH/IBI:
get adsl atuc channel [ ifname ifname], rae rae ifname- HanmenoBanue noguaTepdeiica dsl (dsli
niu dslf)

Hpumepl: ITapamerpsl Oydepa Downsream moroxka ( pexum Interleave)

get adsl atuc channel ifname dsli-23

Ifname : dsli-23

Interleave Delayims> : & Curr Tx Ratechps) = 23017900
Frev Tx Ratechps) : 23126900 Crc Block LengthChyte? 4430
Gz Curr Atm Status @ OK Gz8ynho 1sPerRslord 34
GzRsDepth :bd GzRedundantBytesPerRzCode
AtucChanPerfAtnCD : 792738873 AtucChanPerfAtnCl

AtucChanGs INPdn H AtucChanGsLOdn

AtucChanGzMidn 1 AtucChanGsTOdn

AtucChanGsBOdn : 248

get adsl atur channel ifname ds1i-23

Ifname : dsli-23
14 Curr Tx Rate(hps? £.1022400

: 1008000 Crc Block Lengthlhyte) : 2bh11

) Gs8ymho lsPerRsWlord )

- GsRedundantBytesPerRsCode [

: 670933895 AturChanPerfAtmCl = £342873
AturChanGsINPup : 180 AturChanGsLOup : 283
AturChanGzMiup HE AturChanGsT0up H §
gtl.u'ChanGsBIIIup : 28

3.6.3. KomaHabI IPOCMOTPA Ka4eCcTBa KaHAJIA
ITo3BomsroT Y3HAaTb KOJIMYCCTBO OIIMOOK Ha JIMHUU.

get adsl atuc perf [ ifname ifname]
Onucanue: [Ipocmotp kauectBa kaHana ADSL s nanHoro nopra B Upstream HanpaBieHUU
Cunrakcuc komanapl: get adsl atuc perf [ ifname ifhame], rae ifname- HaumenoBanue naTepdetica dsl

get adsl atur perf [ ifname ifname]
Onucanmue: [Ipocmotp kauectsa kaHana ADSL nis nanHoro nopra B Downstream HanpaBieHUH
Cunrakcuc komanapl: get adsl atur perf [ ifname ifhame], rae ifname- HaumenoBanue naTepdetica dsl
[pumep: get adsl atur perf ifname dsl-1



Iiname
Perf Valid Intervals

Perf Invalid Intervals
;14

AturPerfttatLossL

¢ dsl-1
: 20

30

Time Elapsed/Mcnitocredisec)

LOFS [sec)

LOES [sec)

LPRS [=ec)

E& (Bsec)

Derf Stat SECL
Derf Ctat UAEL
Perf Gtat FecsL

PeriData

40
3n
10
30
41
37
11

CurrlGsMin CurrlCay DPrevilay
10 20 0
45 35 50
65 75 20
45 30 a0
B5 32 S0
43 ET ER
43 S0 50
13 12 21

ITapaMeTpbl BBIBOAA:

ifhame

Nwms uatepdeiica

Perf Valid Intervals

KosmdecTBO MpaBHIILHBIX HHTEPBAIOB
(s pexxrMa ¢ mepeMeKBaHUEM )

Perf Invalid Intervals

KonndecTBo HEeMpaBUIBLHBIX HHTEPBAIOB
(ny1s1 pexxrma ¢ epeMeKuBaHUEM )

AturPerfStatLossL

ycpeHHeHHOCSHaquHCHOTepB
CHUHXPOHU3AINN

LOFS (sec)

KonmdecTBo cexyHI1 3a OnpeIeieHHbIT
MIEPHOJI, B KOTOPBIX OBLIH OMPEICICHBI
notepu ADSL ¢peiimor

LOSS (sec)

KonunuecTBo cexyHz, 3a OnpeaeeHHbIld
MEePUO/I, B KOTOPBIX OBLIN ONPEEIICHBI
IOTEPU CUHXPOHU3ALUN

LPRS (sec)

KonndecTBo cexyH] 3a ONpeaeIICHHBII
NEepUo/JI, B KOTOPBIX OBIIIM ONpPE/IEICHBI
IIOTEPU MOLTHOCTU CUTHAJIA

ES (sec)

KordaecTBo cekyH I 3a OnpeaeeHHbIN
MIEPHOJI, B KOTOPBIX OBLIH OMPEICICHBI
CRC ommbku

Perf Stat SESL

KonunuectBo cexynn ¢ ommbkamu CRC
3a MHTEpBAJI NpeBbimaronmi 10 cexyH

Perf Stat UASL

KonndecTBo cekyHIT 3B IEPHOT,
KOTOPLIX CUHXPOHU3a WA
OTCYTCTBOBaJIa

3.6.4.0uenka napaMeTpoB JIMHHMH 110 Pe3yJIbTATAM BbINOJIHEHHbIX KOMaH/|

Texymuii ADSL cranaaprt
Onpenensercs napamerpoM Trans Atuc Actual mo pe3ynbraTaM KOMaH/IbI

$get adsl line intf ifname dsl-xx

Tekymasi (MrHOBEHHAas1) CKOPOCTh NepeIavn MOTOKA JaHHbIX
Omnpenensercs napamerpom Curr TX Rate o pe3ynprataM KOMaH]
$get adsl atuc channel ifname dsli-xx (dslf-xx)
$get adsl atur channel ifname dsli-xx (dslf-xx)




e OtHomenue curian/mym (s Downstream n Upstream HanpaBieHmii)
Omnpenensgercs napamerpoMm Curr Snr Margin 1o pe3yibrataMm KOMaH
$get adsl atuc physical ifname dsl-xx showview concise
( mms Downstream HanpaBICHHS)
$get adsl atur physical ifname dsl-xx showview concise
( mnst Upstream HampaBIICHHS )

YeM naHHbIE 3HAUEHUS OOJIBIIIE, TEM JIydllle KaueCcTBO (PU3NUECKOM JTMHUH.
JIj1 pOCCUICKUX JINHUH TaHHbIE 3HAUY€HUs JOJDKHBI ObITh nopsiika 15-20 db (coorBercTBYyeT
3HaveHHto napametpa 150-200)

e 3aryxanue B GpU3NYECKOU JMHUM

Omnpenensercs napamerpom Curr Atn 1o pe3yibTaTaMm KOMaH/I

$get adsl atuc physical ifname dsl-xx showview concise

(m1s Downstream HarpaBieHHU)

$get adsl atur physical ifname dsl-xx showview concise

(st Upstream HampaBIICHHS )

Uem naHHBIC 3HAYCHUS] MEHBIIIE, TEM JTYYIlle Ka4eCTBO JUHUHY (B Hcalie 3HAUYCHUE apaMeTpa
noikHOo ObITh 0).IIpenenpHoe 3aTyxanue 60db (cooTBecTBYIOT 3HaUeHHIO TapameTpa 600).

e Bpems nociieqHero usmMeHeHusi COCTOSIHUSA nHTep(eiica (B oTcuere OT MOCJAeIHEH nepe3arpy3ku
yCTpoOMCTBA)
Omnpenensierca napamerpom Last Change 1o pe3ynbTaTaMm KOMaH[Ibl
$get interface stats ifname dsl-xx
DTa KOMaH/1a MOKa3bIBaET KOT/1a (Ha KaKo CeKyHJIe OT CTapTa yCTPOHCTBA) MPOU3OIILIO
MoclieJHee U3MEHEHHE COCTOSTHUS HTep(elica. DTa BeTUYMHA MEHSAETCS TOJIBKO MpHU
W3MEHEHUU COCTOSTHUS HHTepdeiica.

e  Oummoxu ADSL Ha unTepdeiice no pe3yjbTaTaM KOMaH/

$get adsl atuc perf ifname dsl-xx
(st Downstream HanpaBICHHS)
$get adsl atur perf ifname dsl-xx
(mns Upstream HarpaBiieHHs])

BeiBOAbI:
1. Ecnu xonuuecTBO omnMOOK Benuko, a ES Mano, To Ha TMHUK PUCYTCBYET UMITYJILCHASI TOMEXa.

HeobOxomumo yBenmnuuth Bpems nepemexuBanus (Interleave Delay).

3Oto nocturaerca napamerpamu atucmaxintldelay u aturmaxintldelay npoduns ADSL
untepdeiica. [Tapamerpsl neiictBuTenbHbI TONbKO i Interleave pexuma.

B cirydae cuinbHOM MMITYJIBCHOM ITOMEXH Ha Fast pexuMe BBIXOJ — TOJIBKO IIEPEX0]] Ha
Interleaving.

2. Ecnu ke KonuuecTBO omuOOoK mpuMepHo paBHO ES, To Ha TUHUM NMPUCYTCTBYET MOCTOSIHHAS
nomMexa. B aTom ciydae, Heooxomumo yBennuuTh koiaudectBo FEC RS undopmarim
conepxamieiics B ADSL cynepdpeiitmax. Jlemaercs aTo mo-paznomy s Fast u Interleave
PEXHUMOB.

B cayuae Fast peskuMa JOCTYIIEH TOJIBKO OJIMH MapaMeTp, BIUSIONINN Ha KoinuecTBO RS
nHpopmanuu :



Percent Overhead ( mapametpsr atucgsrsfastovrhdup u atucgsrsfastovrhddn

npodmis ADSL unrepdeiica). lanHblif mapaMeTp U3MepsSeTCs B MPOILEHTAX U MOKa3bIBaLT,
OTHOIIIEHHE KOJIMYecTBA M30BITOUHBIX RS OaiiT k 001memy pasmepy 0ydepa m1aHHBIX.

Percent Overhead nmpuaumaer 3nauenus - Disable,1,3,6,12,25,50.

Hampumep, ns pazmepa dpeiima 65 1 konudecTBa H30bITOYHBIX OaiiToB 16, monmydaem Percent
Overhead paBroe 25%.

B cayuyae Interleave pe:kxmma 10CTYIHO TpH HapaMeTpa, BIUSIONIUX HA KoandecTBo RS
uHpopmaruu : Interleave Delay — 3aiepkKy TaHHBIX B peXKUME UHTEPJIUBUHTA ( TapaMeTphl
atucmaxintldelay u aturmaxintldelay),

Correction Time- BpemMsi KOppeKILIUU JaHHBIX (TapaMeTpbl atucgsrsintcorrectionup u
atucgsrsintcorrectiondn)

u Maximum Interleave Depth- makcumanbHas rmyOrHa UHTEpIUBUHTA (TapaMmeTp atucgsmaxdco).
Maximum Interleave Depth npunumaet 3Ha4eHus paBHbIe - 64,128,256.

Ncxons n3 aTux napaMeTpoB, konuecTBo RS OaliT u ipyrue napameTpsl oACYUTHIBAETCS
aBTOMATHYECKHU.

Oouree npaBuiio: yeMm 0osbme Correction Time, u yem 0osbe Interleaving Delay npu
HeusMeHHOH Maximum Interleave Depth ,Tem Gosbie n30bITOUYHOCTH HHpOPMALIUT
(koamuecTBo RS 6aiiT).

@opMyJabl 111 HHTEPJIUBHHT MapaMeTPOB:
Interleaving Delay = (D*S)/4

Correction time = (S*D*R) / (8*NI),

I'me NI = [Number of Bytes] + 1+ R

[Tapamerpsr :

¢ S —Yucimo DMT cuMBOJIOB B OTHOM KOIJOBOM CJIOBE

* D - Peanpnas Interleaving depth

* R — Yucno n30BITOUHBIX OalT B OMHOM KOJOBOM CJIOBE

* NI - Konmuaectso 6aiiT B oqHOM RS dpeiime (pasmep Oydepa)

Hanpumep, nist BeicTaBneHHBIX 3HadeHni Maximum Interleave Depth= 64, Interleave Delay
=16mc, Correction Time= 1ms u pazmepa Oydepa 65,

MoJTydaeM KOJIMYeCTBO M30BITOUHBIX OaliToB R=16, S=2 u peansayto Interleaving depth =32
(cMoTpuTe HOPMYIIBI HIKE).

Pesynerupyromas Berancnennas Interleave Delay =16mc u Correction Time= 0.985 mc.

[Tpumeuanue: Jonyckaercs ckopoctb 4 DMT cuMBoJia B CeKyHy. DTO 3HAYUT 4TO 3a7epkKka 16
Mc cootBeTcTBYeT 64 DMT cumBonam.



3.7.11apamerpudeckue tectsl DSL juHuu.

[Tapamerpuueckue tectel B [P DSLAM sBnsieTcss 0THUM U3 MHOTUX METOJIOB, C IOMOIIBIO KOTOPbIE
MIO3BOJISIFOT OTIEPAaTOpaM CBSI3U U TeJIe()OHHBIM KOMITAHUSM TIOHU3UTH PACXO/Ibl HA BBOJ] M AKCILTYaTaIUIO
nuanit ADSL nnsa cBoux kiauentoB. SELT u DELT nocturaroT 3Toil 11e11 YMEHBIIEHHEM BPEMEHU U
3arpar, HeOOXOJUMBIX ISl pa3BepThIBaHMs HOBBIX ADSL2+ nuHui, Tak ke Kak u d3PeKTHBHBIM
nouckoM 1po6sem ¢ manei. SELT u DELT ouenpb oTinmvaroTcs.

SELT, nmu Single End Loop Test (TectT TuHUM ¢ OTHON CTOPOHBI) - 3TO BO3MOKHOCTE ADSL.2+ DSLAM.
SELT - 3To TecT ¢ 0JIHOr0 KOHIIA JIMHUHU, YTO 03HAYAET, UTO MEIHAS JIMHUS MOXKET MPOBEPSITHCS TOJIBKO C
nomoitbio DSLAM 6e3 He0OX0TMMOCTH B KaKOM-JTHOO BHEITHEM TECTHPYIOIIEM 000py/IOBaHUH HA
[EHTPATHLHOW CTAHIMK WU HA JAIbHEM KOHIIE JINHUU.

DELT, wiu Tect Ha 000MX KOHIAX JIMHUU - BOBMOXHOCTh, KOTOpYI0 uMeroT 1 ADSL2+ DSLAM kak u
ADSL2+ CPE (na cropone kinuenTta) oobopyaoanus. Utoos! BeimosHeane DELT Ob1710 BO3MOXKHBIM,
HE00X0IMMO, YTOOBI Ha 000MX KOHIIaX Kabels ObUIO 000pyI0BaHUE, ITOIISPKUBAOIIIEE JAHHBIN TECT.
Ot0 He no3BojsieT ucnonab3oBaTh DELT Ha nunusx, rne CPE o6opynoBanue eie He ycTraHoBieHo. Ho oH
npeJIaraeT MOJTHBIA HaOOp TECTOB TMHUHM M MOXKET MPEIOCTABUTH OYCHb 3HAYAIYI0 HHPOPMAITHIO O
COCTOSTHMM MEIHOM JTUHUH.

3.7.2. Single End Loop Test (SELT)

SELT - ato Single End Loop Test (TecT tuanm ¢ ogHOM cTOpoHbl), B ciykut s YITTPEX/IAIOINX
TECTOB MEJHOW JMHUHU, KOT/1a 000py/I0BaHUE Ha JJalbHEM KOHIIe He ycTaHoBJeHO (To ecTh CPE emie He
yCcTaHOBJIEHO B ioMme y kiueHTa). SELT no3Bossier caenats npocTyro NpeiBapuTeIbHYI0 OLEHKY JIUHHUN,
BO BpEMs €€ MOHTa)xa K HOBOMY KJIUEHTY.

SELT MoseT onpeaenuTb TeKyIue XapakKTepUCTUKHU JIMHUH, AJTUHY JIUHUH, TPUCYTCTBUE ITYMOB U
NOTEPHU CUTHAJA Ha JIMHUU, 00I1lee KaYeCTBO MEJHOW JIMHUM U BO3MOXKHOCTh €€ UCIIOJIb30BAHUS IS
JIOCTaBKU CEPBHCOB.

[IpeumymectBo SELT B ToM, uTo 3T0 Bo3MoxkHOCTE ADSL2+ [P DSLAM u He TpeOyeTrcst BHEIIHETO
000pyI0BaHUS 7151 TECTUPOBAHUSA. DTO MOXKET CYLIECTBEHHO COKPATHTh 3aTPaThl HA 000PyA0BaHUE,
COKpAaTHB WJIM YCTPAHUB HAJ0OHOCTDH B JOPOTOM TECTHPYIOLIEM 000pYIOBaHHH.

Buumanmne: rect SELT He noctynen ¢ komananoro unrepderica. [lonp3yitrecs yrunutoit AMS LCT
ns ipoBenenns SELT Tecra.

3.7.1. Dual End Loop Test (DELT)

DELT - st0 Tect Ha 060oux xoHax (Dual End Loop Test ) muanu. B otimmune ot SELT, koTopsrii
TECTUPYET HE TEPMUHUPOBAHHYIO MEJIHYIO JIMHUIO ¢ momoibio ADSL2+ IPDSLAM, DELT ucnons3yet
u DSLAM u ynanenHoe ADSL2+ o6GopynoBanue, YTOOBI BHITIOTHATH PEAKTUBHBIE TECTHI B 000MX
HalpaBJIeHUAX. JTO MO3BOJSIET UMETh ropa3io 0ojiee BEICOKYIO CTENeHb aHAIN3a JIMHUH, YeEM ITPOCTO
onun SELT.

DELT npenocrasnsier 6ombine nadopmarun, yeM SELT, Ho DELT TpebyeT coBMecTUMBIN MOJIeM Ha
JPyroM KOHIIe JUHUH, TT0/Ipa3yMeBasi HCIOJIb30BaHUE 3TOr0 TecTa TONIbKO nocie Toro, kak CPE Oyner
ycTaHOBJ€EHO, uTo enaeT DELT ouenp MomubM nHCcTpyMeHTOM auarHocTuku. SELT He Tpedyet CPE,
YTO AEJIAET 3TOT TECT YHUKAIBHBIM HHCTPYMEHTOM JUIsl IIPEIBAPUTEIBHON OLIEHKH.



DELT moxer onpenenuts ADSL2+ 3aTyxanue (BX0/UCX0[T), CATHAI/TITYM, TITYM.

DELT sBnsieTcst 4aCThIO TPOMBILIEHHOTO CTaH1apTa, KOTOPBIA NOAACPKUBAIOT MIPOU3BOIUTEIIN
ADSL2+ guniceroB. CrnenoBarensno, ADSL2+ IPDLAM kommannu D-link moryT npousBoauts DELT
tecT B nape ¢ moosiM ADSL2+ CPE o6opynoBanuem, eciau ono noaaepxusaetr DELT.

IIpumep nposenenne DELT Tecta ¢ KOMaHIHOTO peKUMAa:

$Smodify adsl line intf ifname dsl-1 disable
$Smodify adsl line intf ifname dsl-1 linedeltconfldsf force
$Smodify adsl line intf ifname dsl-1 enable

Buumanue: Ilocie recrupoBanne DELT napamerp npoguis unrepgeiica, oTBe4aromii 3a TecT, a
He00X0IMMO BePHYTh Ha3a/l B MCXOJHOE COCTOSIHME, MOCKOJbKY B pexkume DELT nunus e
CIoco0Ha nepeaBaTh M0Jb30BaTeIbCKHeE JaHHbIE.

ITO 10CTUTAETCH KOMAHIAMM:

$modify adsl line intf ifname dsl-1 disable

$modify adsl line intf ifname dsl-1 linedeltconfldsf inhibit
$modify adsl line intf ifname dsl-1 enable

Pe3ynbpTaThl TECTHPOBAaHUS AOCTYIHBI 10 KOMaHAaM IPOCMOTpPa GU3NYECKUX MTapaMeTPOB JINHUU
(pe3yabTaT 10CTYNEH He paHee YeM 4yepe3 1-2 MUH nocJie BKJIOYeHUs1 HHTepdeiica )

MacumMaJIbHO JOCTHKUMAS CKOPOCTH JaHHOM JIMHUM, onipeesieHHas B xoae TectupoBanus DELT,
nokKa3bIBaeTcsl kKomangaMu B mapamerpe CurrAttainable Rate komangamu :

Hns Downstream noTtoka

$get adsl atuc physical ifname dsl-1 showview concise

s Upstream noroka

$get adsl atur physical ifname dsl-1 showview concise

IIlymoBbIe XapaKTepUCTUKH JUHUM [TOKA3bIBAIOTCS KOMaHIaMH:
$get adsl atuc physical ifname dsl-1 showview DELT
$get adsl atur physical ifname dsl-1 showview DELT

PesynbraT mpeacraBnser coO0i MacCHB 3HAUCHHN TTapaMeTpoB ( 3HaYEHHE IIyMa, CUTHAI/ITyMa,
3aTyXaHus JUIsl KaXJ10ro ToHa (rmoanecyiei) ADSL:

Delt HLIN= BeIBoauT XapakTepuCTHYECKYIO (DYHKIMIO KaHaja, IPeJCTaBICHHYIO B TMHEWHOM (hopMmaTe
MacmTaOHBIM K03()(PUIIMEHTOM U KOMILIEKCHBIM YUCIIOM. B 3TOM 1mosie oToOpakaroTcst MaKCUMalbHBIC
MaciTaOHble K03()(GUIMEHTHI UIsl BOCXOIAIIETO U HUCXOSAIEro KaHajla, yJ4acTBYIOIINE B
XapaKTEPUCTHUECKONW (YHKIMU. Pe3ynbTaThl AMarHOCTHKY MO3BOJISIOT aHATM3UPOBATH HETONAIKU TIPU
pabote pusnueckorr ADSL-nuHUM.

Delt HLOG = BpIBOoauT XapakTEepUCTHKH KaHala B (hopmMaTe, OCHOBAHHOM Ha JorapuMUUECKON IITKaJe
YpOBHEHN. DTH TaHHBIE MOTYT MMPUMEHSTHCS MPH OlleHKe pr3uueckoro coctossauss ADSL-muHun.

Delt QLN = BpiBoauT nokasaresnp IryMa Ha "TUXOH" JTMHUM — CPEJHEKBAPATUYHOE 3HAYCHUE YPOBHS
myma Ha muHun Ha 9actotax DMT npu otcyrcrBun ADSL-curnanos. O uzmepsiercss B 1bm/I'1. OtoT
MO0Ka3aTeNlb MOXKET IPUMEHSTHCS JIUIsl aHATIN3a NEPEKPECTHBIX HABOJIOK.



Delt DMT Bin SNR = BeiBoaut otHomenue "curnan-mym" (B 1b) mpu nepenayue ot aboHEHTa U K
abonenty. CooTHoOIIEHUE “CUTHAN-IIYM ™’ JIJIs TOHAIBHOTO nuamnazoHa DMT — 3To konnyecTBeHHOE
COOTHOIIIEHUE MOITHOCTH MPUHUMAEMOT0 CUTHAJIA K MOIIIHOCTH MPUHUMAEeMOro Iryma. OTHOIIeHHe
CUTHAJI/TITYM MOET MCIIOIh30BATHCS MPU aHATN3€ U3MEHSFOIIUXCS CO BPEMEHEM MEePEKPECTHRIX TOMEX U
3aTyXaHUs CUTHAJIa Ha TUHUU (HallpuMep, 13-3a U3MEHEHUS TeMIIepaTypbl UBJIAKHOCTH).

Signal Atn(dB/10)- cymMapHoe 3aTyXaHHe CUTHaja M0 BCEM MOJHECYIINM

IIpuMep DKpaHHOI'O BEIBOAA:

$get adsl atuc physical ifname dsl-1 showview DELT

Ifthame : dsl-1

Delt HLINSCus  : 32767

Delt HLOGMTus  :4000  Delt QLNMTus : 4000
DELT Last Tx State : dmtatucshowtime

Delt SnrmtUs :4000  DELT Curr Status : Success

Delt HLINpsus

[0] 32768 32768 32768 32768 32768 32768 32768 32768
[8] 32768 32768 32768 32768 601 64867 1600 738
[16] 367 62427 4679 64332 5213 61659 6015 4144
[24] 58396 62942 7486 1336 58179 65138 270 7083
[32] 6617 64800 59453 1002 5481 64466 64533 60656
[40] 868 4344 64934 61725 3375 65168 65426 62561
[48] 65460 2599 63275 65256 65068 1939 64942 1662
[56] 684 64148 735 64432 64761 789 413 780

Delt HLOGpsus

[0] 1023 1023 1023 1023 1023 1023 372 314

(8] 264 226 200 190 187 187 189 193




[16] 198 205 213 223 234 246 257 268

[24] 280 291 303 313 325 338 354 374

Delt QLNpsus

[0] 255255 255255255255178 182174 177 180 175 179 181 176 179
[16] 180179 181 181 180 181 179 180 181 181 180 180 179 179 180 180
Delt DMT Bin SNR

[0] 255255 255255255255119 131 140 146 151 154 158 160 163 166
[16] 168 168 168 168 168 168 167 165 160 159 155 149 145 137 129 64
[32] 00000O0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO

[48] 00000O0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO

Signal Atn(dB/10) : 54




4. Mukancyasuun ATM/AALS. HacTpoiika cTeka
nporokoJoB Ha DAS-3248.

OcHnosBuble nouatTusa ATM .

Asynchronous Transfer Mode (ATM) - 3To MeTO/ iepenaun HHPOPMALUU MEXKITY YCTPOUCTBAMH
B CETH MaJICHbKUMH MTaKeTaMU, Ha3biBaeMbIMHU stueiikamu (cells). ATM ciryXuT OCHOBHOMU
TPaHCIOPTHOM TexHoJorueu B cersx ADSL.

Frame Cells s, - Cells Eraliiie
] ] __frdtls
== T e =
£ =

Pucynok 4-1

Bce staeiiku B ATM ¢ukcrpoBaHHOM JUTMHEI - 53 GaiiTa. Sueiika cOCTOUT U3 ABYX YacTeil:
3aronoBka (cell header) pasmepom 5 Gaiit u mons nanabIx (cell payload) pazmepom 48 Gaidr.
3aroJ0BOK COAECPKUT MHPOPMAIIMIO JJIST MAPIIPYTHU3ANH STYSHKH B ceTH. [loie JaHHBIX HECEeT B
ce0e mosie3Hyro HH(pOPMAIUIo, KOTOPYIO COOCTBEHHO M HYXKHO TIepeiaTh yepe3 CeTh.

Texnonorus ATM criocoOHa mepeaaBaTh B IMOJI€ JAaHHBIX sI9€EK a0COTIOTHO JTH00YI0 WH()OPMAIIHIO.
Jlist aToro B ATM paspabotana KOHIIENIUS BUPTYaIbHBIX coequHeHni (virtual connection) BMECTO
BBIJICTICHHBIX (PU3NYECKUX CBSI3€H MEXKy KOHEYHBIMU TOYKAMHU B CETH.

ITonsaTHs BUPTYaIbHOrO KaHaaa u BupTyaiabHoro nmytu (VPI u VCI).

Kommyrarnus naketoB B ATM nporcXoauT Ha OCHOBE HICHTH(UKATOpa BUPTYaIbHOIO KaHalla
(Virtual Channel Identifier, VCI), koTOpbIii Ha3HaYaeTCs COENNHEHHIO MPH €r0 YCTAHOBJICHUH H
YHUUTOXKACTCSI [IPU pa3pbiBe COeAUHEHHS. Apec KoHeuHOro y3i1a ATM, Ha OCHOBE KOTOPOTrO
MPOKJIA/IBIBACTCS BUPTYAIbHBIN KaHA, UIMEET UEPAPXHUYCCKYIO CTPYKTYPY, IOZOOHYI0 HOMEPY B
TeneOHHOM CeTH, U HCIOIB3yeT MPE(PUKCHI, COOTBETCTBYIOLIHME KOAAaM CTPaH, TOPOJIOB, CETIM
MOCTaBIIUKOB YCIYT | T. M., YTO YIIPOIIaeT MapIIPyTHU3ALHUIO 3alIPOCOB YCTAHOBJIEHHS COCTHHEHHUSI.

Jnst yCKOpeHUit KOMMYTAIMH B OOJBIINX CETAX MCIOIb3YETCs TOHATHE BUPTYAJILHOTO MYTH -
Virtual Path, koTopbrit 00beuHSAET BUPTyalbHBIE KaHAJbI, UMetolue B ceTd ATM oOmuii MapmpyT
MEXTy FCXO/IHBIM ¥ KOHEYHBIM y3JIAMU WJIH OOIIYIO0 YaCTh MapIIpyTa MKy HEKOTOPBIMH JIBYMSI
KOMMYTaTOpaMu ceTH. BUpTyanbHBIH ITyTh HAIIOMHUHAET KaHAaJ, COJIEPIKAIINH MHOXKECTBO Kabeei,
M0 KaXI0MY M3 KOTOPBIX MOXKET ObITh OPraHW30BaHO BUPTYyaIbHOE coequHeHue. Mnentudukarop
BuptyasbHOro myTH (Virtual Path Identifier, VPI) sBrsiercst crapineit 4acTpbio JOKaIBHOTO ajipeca 1
MIpesICTaBIsIeT CO00M 00U MPePUKC A1 HEKOTOPOIO KOJIMUYECTBA Pa3INYHBIX BUPTYaJIbHBIX
KaHaoB. TakuM 00pa3zoMm, ujes arperupoBaHusi aapecoB B TexHoJoruu ATM npuMeHeHa Ha IBYX
YPOBHSIX - HA YPOBHE aJpeCOB KOHEUHBIX Y3JI0B (paboTaeT Ha CTa/IMM YCTAHOBJICHUS BUPTYaIbHOTO



KaHajia) 1 Ha YPOBHE HOMEPOB BUPTYaJIbHBIX KaHAJOB (paboTaeT MpH nepeaaye AaHHbIX MO0
HUMEIOLIEMYCS BUPTYaJIbHOMY KaHAIY).

[TockonbKy BUPTYaJIbHBIE YCTPOHUCTBA TOJOOHBI pEATbHBIM, OHU TaKXXe MOTYT OBIThH
"BoIieNIeHHBIMU" WK "KoMMyTHpyeMbIMU". B ceTsix ATM "BbizienieHHbIe" COeAMHEHMS HAa3bIBAIOTCS
MOCTOSIHHBIMH BUPTYaTbHBIMU coeuHeHus MU (Permanent Virtual Circuit- PVC), co3gaBaempiMu
IO COTJIAIICHHUIO MEX Y MOJIH30BaTEIEM U OIepaTopoM (TI0T00HO BBIEICHHOM TenedOHHOM
nuHUK). B ceTsx, MOCTpOSHHBIX HAa OCHOBE TexHOIOruH ADSL ucnonb3yroTcs UMEHHO MOCTOSTHHBIC
BUpTyasbHbIe coenuHeHus (PVC).

Crexk mportokosioB ATM. [lonssitue AAL ypoBHs.

ATM umeeTr TpEeXypOBHEBYIO MOJIEJNb, COCTOSIIYIO U3 CICAYIOIIMNX YPOBHEM:
o  (U3UYECKOro;
o ypoBHa ATM;

o ypoBHs aganrtaiuu ATM.

OYHKIIMU KaXI0T0 YPOBHS cTeKka MpoTokoyioB ATM noka3anbl Ha pucyHke 4-2:

BepxHHE YPOBHH CETH

QAW an 4acTe NOOYPOEHA

MoaypoEEHE KOHEEPrEHLHHK FOHEESHMEHLLMH
¥poBEHHW agantaurKa 4TM (Cs)
Crneurdrdeckan AnA ceperca
(ALL1-5) s

MNooypoEEHE CEMMEHTALMK M pEACCEMANMPOEaHMALlSAR)

¥poBeHe ATHM (MApPWPYTH3ALMA NAKETOE, MYNETHNNEKCHPOBAHHE, YNPABNEHHNE NOTOKOHM,
obpaboTka NpHOpHTETOE)
MoAYpOBEHE COMMAacOBaHMA NEPELAYH

DHIHMYECKHHA YROBEHE = ~
MNogoypoEEHE, 33EMCAWKMA OT GHM3HYeCKOR cpeakl

Pucynok 4-2

Haunbonee BaxxubiM siBisieTcst ypoBeHb afanrtanuu (ATM Adaptation Layer, AAL). On
npeacTaBisieT coboit Habop mpoTokosioB AAL1-AALS, koTopsie peoOpa3yroT COOOIIEHHs POTOKOJIOB
BepxHUX ypoBHel cetu ATM B sueiiku ATM nyxHoro ¢popmata. [Iporokonsr AAL nipu nepenaue
MOJIb30BaTENBCKOT0 Tpaduka paboTaOT TONBKO B KOHEYHBIX y3J1aX CeTH (CM. puc 3), Kak u
TPAHCIIOPTHBIE MPOTOKOJIBI OOJIBIIMHCTBA TEXHOJIOTUH.

FTE,HTTF FTE,HITF
TCF, UDF TCF, UDF

IF, ETHERNET IF, ETHERNET
ALL1.5 ALL1.5

AT _={ATM _={ATM _={aTM ]
FUIHUECKHH ={#H3HUECKHH [={$M3HUECKHH [={$MIHUECKHH

Pucynok 4-3

YpoBeHb afanTaIiiu COCTOMT U3 HECKOJBKHUX MOAypoBHEH (cM. puc.2). Hmwkauit mogypoBens AAL
Ha3bIBAETCS MOAYPOBHEM CEIMEHTAIMU U peacceMOnupoBanus (Segmentation And Reassembly,
SAR). Ota yacTh He 3aBUCHUT OT TUIa MpoTokoja AAL u 3aHnMaeTcs pa3oreHNEM (CETMEHTAIIHEH )



coobmieHus1, npuHIMaeMoro AAL ot nmpoTokosia BepXxHero ypoBHs, Ha siuciiku ATM, cHaOx)eHneM
UX COOTBETCTBYIOIIMM 3aroJIOBKOM U nepenadeil ypoBHio ATM 11t oTnpaBku B ceTh. Bepxuuii
nonypoBeHb AAL Ha3biBaeTcs moaypoBHeM KoHBepreHIuu - Convergence Sublayer, CS. Otot
MOJTypOBEHB 3aBUCHT OT KJlacca nepeaaBaeMoro Tpaduka. [IpoTokos moaypoBHs KOHBEPT CHIHH
pelIaeT Takue 3a7auu, Kak, HanmpuMmep, ooecrieyeHue BpeMEHHOM CUHXPOHU3AIIUU MEKTY
NepeIalolUM U IPUHUMAIOIIMM y31aMHu (U1 TpauKa, TpeOYIOLIEro TaKOW CHHXPOHU3ALUH ),
KOHTPOJIb U BO3MOKHOE BOCCTAHOBJIEHHE OMTOBBIX OIINOOK, KOHTPOJIb IIEIOCTHOCTH
Iepe1aBaeMoro rnaxera.

[Tporokonbl AAL aiist BEITIOTHEHHS CBOSH pabOTHI HCIIONB3YIOT CIYKeOHYI0 HH(DOpMAIIHIO,
pa3MeniaemMylo B 3aroiioBkax ypoBHs AAL. Ilocne npuema siueek, MpHUILEIIIUX 10 BUPTYaATbHOMY
KaHaiy, noxypoBeHb SAR nporokona AAL cobupaeT MociIaHHOE 10 CETH UCXOIHOE COOOIIEHHE C
nomotibio 3aroioBkoB AAL. Tlocne coopku ncxogHoro coodmenus mpoTokosr AAL mpoBepsieT
CITy>KeOHBIE TTOJIS 3aT0JIOBKA M KOHIa Kajipa AAL 1 Ha UX OCHOBAaHMH MPUHUMAET PELICHUE O
KOPPEKTHOCTH, MOJIyY€HHON HHPOPMAITIH.

Hu oaun u3 nporokonoB AAL npu nepegayde nonb30BaTeIbCKUX JaHHBIX KOHEYHBIX Y3JI0B HE
3aHUMAETCS BOCCTAHOBJIEHUEM MOTEPSIHHBIX WJIM UCKAKEHHBIX TaHHBIX. MAaKCUMyM, 4TO AENaeT
npotokosl AAL, - 3T0 yBeToMIIsieT KOHEUHBIH y3€J1 0 TaKOM COOBITHH. Tak cenaHo sl YCKOpEHUS
pabotel cetn ATM B pacueTe Ha TO, YTO CIIy9ad MOTEPh WIH UCKAKEHUS TAHHBIX OYAYT PEIKUMHU.
BoccranoBneHue noTepsiHHbIX JaHHBIX (MM UTHOPUPOBAHUE 3TOTO COOBITHSA) OTBOAUTCS
MPOTOKOJIaM BEPXHUX YPOBHEH, HE BXOJSIINM B CTEK MPOTOKOJIOB TexHOoJornuu ATM.

Kaxxnprit mpotokon ypoBHs AAL oOpabaTpiBaeT mojib30BaTeNIbCKUi TpaduK ONMpeaeIeHHOTo Kilacca.

[TpoTokon AALS MoeT MoJIep>KUBaTh pa3IMYHbIC TapaMeTPhbl KauecTBa 00CITY)KUBaHUs, KPOME
TeX, KOTOpPbIE CBSA3aHbI C CHHXPOHM3AIMEH Mepearonield U mpuHuMatomiei ctopoH. [loatomy o
OOBIYHO MCTIOJIB3YETCS ISl BCEX KIIacCOB TpaduKa, OTHOCAIIETOCS K TIepeade KOMITBIOTEPHBIX
TaHHBIX, T.€. Tpa(UK ceTeil, B KOTOPHIX KOHEYHBIE Y3JIbI pab0TaIOT MO MPOTOKOJIAM C
ycTaHoBIeHHEM coenuHenui (frame relay, X.25, LLC2, TCP) unu 6e3 ycTaHOBJICHUS COSTMHEHUI
(IP, Ethernet, DNS, SNMP).

Metoabl HHKancyJsiuu 1aHHbIX B ATM.

HecmoTps Ha BCIO CII0KHOCTD U pa3HOOOPA3HOCTh MCIIOJIb3YEMbIX PELIEHUH B CETAX JIOCTYIa Ha
ocHoBe ADSL, o0mas 3ajaua a0OHEHTCKUX YCTPONCTB AOCTYIAa CBOAUTCS K MHKAICYIISIUU
Tpaduka TpeTbero (a MHOTJa ¥ BTOPOro) ypoBHs B sueiiku ATM u1st ero nocieayroiei nepeaayn
1o ADSL-coenuHeHnuto.

Ha npotrBomon0xHOM KOHIIE coeuHeHUs MybTUILIeKcop qoctyna (DSLAM) npuHuMaeT moToKu
SYEEeK OT OT/AETIbHBIX ADOHEHTCKUX YCTPOMCTB U arperupyer (MyJIbTUIUIEKCUPYET) UX U
nekarncynupyer (B cinyyae [PDSLAM) noTok AaHHBIX AJI JadbHEHIIEH TpaHCIIOPTHPOBKH B
"BocxosiieM" HanpaBiIeHUH - Kak MPaBUio, IO MaruCTPabHBIM KaHaJIaM.

Br100p KOHKPETHOTO MEXaHW3Ma WHKATICYIISINUN Tpa(uKa KaHATBHOTO U 00Jiee BHICOKHX YPOBHEH
mozemu OSI B siueiiku ATM (tounee B kaapsl ypoBHs AALS ATM) oka3bIBaeT CymecTBEHHOE
BIIMSIHME HA CTOUMOCTb, MPOU3BOAUTEIBLHOCTh, MAaCIITAOUPYEMOCTh U MPOCTOTY IKCILTyaTallMHU CETH
B 11eioM. Hanboubiiee pacpocTpaneHre NOMyYHIN CIeTYIOIINe METO IbI MHKATICYIISIIIHH:

(Bonee moapoOHO OHU OYIYT PacCMOTPEHBI B COOTBETCTBYIOIIHMX pa3zeiiax, MOCBSIIIEHHbBIX HX
HACTpOHKe).



Jlerenaa pucynkoB: ['01yObIM 1IBeTOM OTMeUeHBI "poaHbIe" MPOTOKOIBI ATM, KeNnThIM —
"BcriomoraTelibHbIe" TPOTOKOJIbI, 00€CIIeUNBAIOIINE COBMECTUMOCTD C IPOTPaMMHBIM
o0ecrieueHreM, T€ WiIH UHbIE CEPBUCHI, OPAHKEBBIM — 3TaIlbl HHKATICYIISIIIUK 3TUX IIPOTOKOJIOB B
ATM:

e EoA (Ethernet over ATM). Pernamentupyercsa nokymentom RFC1483 (RFC2684) B
4acTH, MOCBsIEeHHoN nepenaun o cethi ATM kommytupyembix (Bridged)
IPOTOKOJIOB.

Ethernet over AT™

MpyKNaaHbIE NPOrpambibl
TCP/IP
802.3 Ethernet
RFC1483 / 2684 Bridged
AALS/ATM
ADSL

Pucynok 4-4

e PPPoE over ATM. Pernamentupyerca nokymentom RFC2516.

PPPoE over ATM

Pucynok 4-5

e [PoA (IP over ATM). Paznuyarorcs Ba BapriaHTa peaan3aiuu:

a) Classical IPoA .OcHoBHoli cranaapt nepenauu [P mosepx ATM. Pernamentupyercs
nokymentom RFC 1577.



IP over AT™

Pucynok 4-6

0) Routed IPoA (RFC1483 Routed). Pernamentupyercs nokymentom RFC1483
(RFC2684) B wactu, mocsmieHHo# niepenaye o cetu ATM mapmpyruszupyembix (Routed)
MIPOTOKOJIOB.

IP over ATH

MpyKNagHbIE NPOrpamMbl
TCP/IP
RFC1483/ 2684 Routed
AALS/ATM
ADSL

Pucynok 4-7

PPPoA (PPP over ATM). Pernamentupyercs nokymentom RFC 2364.

PPP over ATM

Pucynok 4-8

ITousiTHe THNIA MYJIbTHUIVICKCUPOBAHUS.

K coxanenuto, AALS He oOecnieunBaeT MyJIbTHILUICKCUPOBAHUE CECCHI (T.€. OJTHOBPEMEHHYIO
nepeaady JaHHBIX HECKOJIBKHUX MPOTOKOJIOB CETEBOT0 YPOBHS) BHYTPHU BUPTYATHHOTO
coenuHenus ATM.



[ToaToMy 11 MYJIBTHUIIIIEKCUPOBAHUS JAHHBIX UCIIOJIB3YIOTCA JOTIOJHUTEIbHBIE MEXAHU3MBI.
JIist KaKI0TO U3 METO0B MHKANCyIsun Tpaduka B ssueliku ATM cymiecTByeT aBa moaxona K
MYJIbTUIUIEKCUPOBAHUIO JAHHBIX 110 KaHanaMm ATM.

IepBbIif MeTO/ 3aKTI0OYaETCs B MYJIbTUIIIIEKCUPOBAHUN MHOKECTBA MPOTOKOJIOB MOBEPX OHOTO
BuptyansHoro kanaina ATM. Otot meton Ha3Bad “LLC Encapsulation” (Logical Link
Control).O0muit MexaHu3M GpOpMHUPOBaHUS U EpeAAYH MAKETOB IPOTOKOJIOB CETEBOTO YPOBHS
yepe3 BUpTyaibHOe coenrHenune npu LLC uHKancyasuuu nokasaH Ha pucyHke 4-9

BUPTY AN BHOE COERMHERME
MNporoson £1 MNporoxon £2 Mporowon £1 MpoToson £2
Mawer £1 Mawer £2 Mawer £1 Mamer £2

Jarnosos £1 Jaronosox £2 Jaronosos &1 Jamnosck £2

1 T

BrDTVR s GO HHeHIE

Pucynok 4-9

DTOT METO/1 UCTIONB3yeTCsl HauboJiee 4acTo B ceTsax Ha TexHonorun ADSL u ckondurypupoBan
B DAS-3248 no ymon4anuto.

BTopbIiM METOZIOM SIBIISIETCS HESIBHOE MYJIBTUTIIICKCUPOBAHNE BHICOKOYPOBHEBBIX TIPOTOKOJIOB
BUPTyasbHBIMU KaHasiamMu ATM. OH Ha3bIBaeTCsl MyJIbTUIUIEKCUPOBAHUEM BUPTYAIbHBIX
coequHeHnit multiplexing VC (ucnonb3yercs takxke abopeBuarypa VC-Mux (Virtual Channel
based Multiplexing))umu HyneBoi nakancymsmueit (Null encapsulation). Takoi Mmeton Tpedyer
YCTaHOBJICHUSI MHOKECTBA BUPTYAIBHBIX COSTMHECHUH.

IIpu TakoM MeTOE Yepe3 KaXA0€ BUPTYAIIbHOE COCIMHEHHE NIEPENAIOTCA JaHHBIE TOIBKO
OJIHOT'O IIPOTOKOJIA CETEBOIO YPOBHS, & TUII IIPOTOKOJIA YKa3bIBAETCA IIPU YCTAHOBIIEHUU
coenHeHUs. B pe3ynbpTare MyIbTHILIEKCUPOBAHUS U HICHTH()HUKALIUN TIPOTOKOJIA HE TpeOyeTCsl.
Taxoil METOI MOKET UCTIOIB30BAThCS, HAIPUMED, KOT 1A IIPUIIOKEHUS B3AUMOAECHCTBYIOT
HanpsIMylo, B 00X0J1 IPOTOKOJIOB HUKHUX YPOBHEH.

Br160p KOHKPETHOTO METO/1a MHKATICYJISIIIUU U PEKUMA MYJIbTUIUIEKCUPOBAHUS CPEIU
MpEICTaBICHHBIX BhIIIE, 3aBUCUT 0T ADSL-nipoBalinepa, u ¢ TEOPETUIECKOM TOUKH 3PEHUS
SIBIIIETCSI KOMIIPOMHUCCOM MEX/TY CIIOKHOCTBIO HACTPONKHU U 3(PPEKTUBHOCTHIO paOOTHI ¢ OJTHOM
CTOPOHBI U MOAJIEP’KKON MMEIOIIETOCS allapaTHOro U MPOTrpaMMHOT0 00ecriedeHusl — C IPYTou.



4.1.Autepdeiicr ATM.

Ucnons3ytores ans ynpasineans ATM ¢ynkunonanom DAS-3248. Hassauus ATM unTepdeiicoB nexar
B quamnaszone atm-1...atm-48. MuaTepdeiic atm-1 coorBeTcTByeT 1-o0My ADSL mopty, atm-48 — copok
BocbMoMy. ATM unTepdelichl SBIsroTCs Bhitenexamumu Haa DSL uaTepdeiicaMmu u HIDKeIeKaumMu
11t ATM VC unTtepdeiicos.

create atm port

Onucanmne: Vcnonb3yercs ans co3nanusg ATM nopra.

CuHTaKCcHC KOMaH/bI: create atm port ifname interface-name lowif
dsl-portinterface-name [enable | disable] [Maxvpibits

maxvpibits][ Maxvcibits maxvcibits] [Orl Orl]

modify atm port

OnucaHue: UCTIOIB3YETCS IS BKITIOUeHUs/BeIKII0ueHUss ATM mopra.
Cunrakcuc komanabl: modify atm port ifname interface-name [enable | disable]
[maxves maxvces| [Maxvpibits maxvpibits] [Maxvcibits maxvcibits][Orl Orl]

delete atm port
Onucanue: ucnonbzyercs st ynanenuss ATM nopra.
Cunrakcuc komanabl: delete atm port ifname interface-name

get atm port

Onucanue: NCNOIB3YETCS IS MOTyYSHHUS HHPOPMAILIUU TIO OTHOMY
onpeodenennomy ATM nopmy aubo no ecem ATM nopmanm.
Cunrakcuc koMaHAbL: get atm port [ifname interface-name]

Tadauna onucaHus mapaMeTpoB KOMaH/:

ifname ifname Nwms DSL uaTepdeiica, 1ekuT B
nuarnasone dsl-1..dsl-48.
Oobs13aTesIbHBII TapamMeTp.

lowif dsl-port-interfacename Nnentudukarop DSL untepdeiica, mis
KoToporo HactpauBaercas ATM
Heo0s13aTeabHblil mapamerp.
enable|disable Craryc ATM nopra ynpaBiieHus.
Heo0s3aTeabHblil mapamerp.

Orl orl [Tapamerp omnpezenser 3HaYCHUE
MaKCHUMaJIbHOU BBIXOJHON CKOPOCTH
(8 Kout/c) nns nanroro unTepdeiica.
Heo0s13aTeabHblil mapamerp.

maxvcibits max-vci-bits MakcumanbHbIN HOMEP
UICHTH(PHUKATOPA BUPTYAILHOTO MTYTH
HacTpoeHHoro i1t ATM unTepdeiica.




3navyeHus napametpos: oT 1 110 8.
Heo0s13aTesbHBII NapameTp.

maxvce max-num-vccs

MakcuManbHbI HOMEP
uaeHTH(PHUKATOpA BUPTYATIbHOTO MMYTH
(xanana), nogaepxusaemoro ATM
nHTEephercoM.

Heo0s13aTebHBII NapameTp.

Maxvpibits max-vpi-bits

MakcumanbHbINH HOMEP
UACHTU(UKATOPA BUPTYAIbHOTO KaHaia
HactpoeHHoro i1t ATM unTepdeiica.
3Hauenus napamerpos: ot 1 10 16.
3HaveHHs 10 yMOJI4YaHuIO: 16.

Ipumep: $ get atm port ifname atm-1
OKpaHHBIA BBIBO:

Ifblame: atm-1:

LowIfName :dal-
Clagslthrahld :

Mamiiccs: 4

MexWpiBita ¢ 9

RoWStatus

Classlthrahld

Clagslthrahld :UnknewCI @ 3
MaxWciBita @ 10

Clags0thrahld :Classlthrahld
Class0thrahld :

(TN 212 1 o o o o o o o o o o e o o oo o
ORL (kopal @ &4 O2
ClassZthrahld : 2

Active UnknownWPI @ 2
ProfileName

Cla=aithrshld :

Oper Statwa @ Up Ug

Admin Status




4.2. Uutepdeiicot AALS

AALS unrepdericer DAS-3224/3224/3248 npenHazHavyeHbI U151 CO3JaHMS, HACTPOHKHU U

yAQJICHHS TOCTOSHHBIX BUPTyalnbHBIX coenuHeHuil (PVC) ATM.
[To ymomaanuto Ha DSLAM-e co3nanst 48 ATM VC unrepdeiicos (aal5-1...aal5-48) —

Ha kKaxae1ii ATM nopt no onHomy VC. Mmena nanaeix PVC unTepdeiicon exxar B MHTEpBae:
aal5-1 -aal5-48, rne aal5-1 coorBeTcTByeT mepBomy adsl mopry, a aal5-48 — copok BocbMoOMY.

DSLAM DAS-3248 noanepsxxuBaet 10 8 noctossHHbIX ATM coenuHeHui Ha OuH
¢usnuecknii ADSL nopt. B cimydae ecnu npeanonaraeTcst HCNoiIb30BaTh Heckoibko PVC Ha
omaoM ADSL nopTty, mosib30Baresb JOJKEH caM co3/1aTh Heooxoaumbie eMy VC nHTephencHl.
EMy nocTymHsI 17151 HCTIONIB30BaHUS JIFOOBIE IMEHA U3 Iuana3oHa aal5-49...aal5-384.
JNyonupoBanue nMeH narepdericoB DAS-3248 zamnperieHo.

C nmomormpio HacTpoiiku ATM PVC unTepdeiicoB BO3MOKHO TaKKe:
1.3anare uaeHTH(PUKATOPHI TOCTOSHHOTO BUPTYalbHOrO coequHeHuss ATM
Buumanmue: 1o ymomuanuto 3Hauenus VPI -8,VCI-35. Yoenurech, uto DSL mMomem
KJINEHTA UCTIOJIB3YET TaKue K€ nmapaMeTpsl BUpTyanbHoro ATM coeuHeHus i U3MEHHUTE
WX Ha UCIIOJIb3yEeMbIE B Balllel CETH MIEHTHYHO Ha 000UX YCTpOIiCTBaXx.

2. 3anarp Tan myneTuiiekcupoanus (lle, vemux, auto) .
3. [Ipumenuts Input Rate Limiting (IRL).

4. Vkazats Tunt ADSL kanaina (fast, interleave). JIns xaxgoro VC uHTepdeiica MOXHO
3anarh Tunn ADSL kanana, mo koropoMmy OymyT IepeaaBaThCs/TPUHIMATLCS TIYCHKU TaHHOTO
PVC.

Interleave - BHOCHT 3a7iep>KKy B Tiepeady aHHBIX, HO SIBIISETCS O0Jiee yCTONIMBBIM K
noMexaMm (3a c4eT MPUMEHEHHSI TOMEXO0YCTOMYUBOTO KOJAUPOBAHUS).
Fast - He BHOCHUT 3aJIep>KKH B TIepeiady JaHHBIX, MEHEe TTIOMEXOYCTONYHB.

4.2.1. Co3nanue, HACTPOHMKA U yaajieHue narepdeiica AALS

Jast nacrpoiiku AALS untepdeiicoB ncnonb3yrores ciaenyomue komanabl CLI:

create atm vc intf
Omucanune: co3naet HOBBIT ATM VC.
CHHTaKCUC KOMAHIBL:

create atm vc intf ifname if-name vpi vpi vci vei lowif atm-port-interfacename
[enable | disable] [aalS] [aStxsize aal5-cpcs-tx-sdu-size] [aSrxsize aals-
cpcs-rx-sdu-size] [vemux | llemux | auto | [pve] [channel fast|interleaved]
[mgmtmode datajmgmt|/DataAndMgmt| raw] [ maxnumproto maxnumproto |

[ autostatus Enable|Disable | [ autosupportedprot none|{pppoa | eoa | ipoa}+ ]
[autovemuxforcedprot None | pppoa | eoa | ipoa]

[ autosensetriggertype dynamic |opstatechange |

OﬁpaTnTe BHUMAHHUE, YTO NMapaMETPbI, 3AK/II0YCHHBIC B KBA/IPATHbLIE CKOOKH He0o0s13aTeIbHbI
AJIA 3aI1I0JTHCHHUA.



Tadauua onucaHus NapaMeTpoB KOMAaH/L:

ifname ifname

umsi ATM VC untepdeiica, TeXHUT B AHANIA30HE
aal5-1..aal5-384. O6s13aTebHBIH MapamMeTp.

vpi vpi

Virtual Path Identifier, /I Toro, 9T00BI N3BMEHUTH
3TOT MapamMeTp, He0OX0IUMO MPEABAPUTEIHHO
otkmounTh ganubeid VC uaTepdeiic. HeBozmoxHO
B OJTHOM KOMaHJIe¢ OAHOBPEMEHHO U3MEeHUTh VPI u
craryc VC untepdeiica. Ods3aTeNbHbII
napamerp.

vci vei

Virtual Circuit Identifier, /st Toro, 4To0bI
W3MEHUTH ATOT MapaMeTp, HEOOXOIMMO
IIPEIBAPUTENIBHO OTKIIIOUUTH aHHbI VC
nHTepderic. HeBO3MOXKHO B 0JTHON KOMaH[Ie
onHoBpeMeHHO u3MeHuTh VCI u craryc VC
uHtepderica. O0s13aTeIbHBINH MapaMeTp.

lowif atm-port-interfacename

Nwms ATM unrepdetica, Ha KOTOpoM OyAeT co3iaH
nauubiii VC unTepderic.
O06s13aTe1bHBIN IapamMeTp.

enable | disable

AnmvunuctpatuBHBIN ctaTyc VC nHTepderica.
OnuuoHaJbHBbINA MapaMeTp. 3HAYEHHE 10
yMoJTYaHHI0 enable.

aals

Tun AAL, ucnonszyemsiii B VC. [logaepxxuBaercs
Tonbko AALS. OnuuoHanbHBIA napaMerp.
3HayeHne MO yMoJ4YaHuo aals.

aStxsize aal5-cpcs-tx-sdu-size

MakcumanbHbiit pazmep nepeaaBaemoro CPCS
SDU. OnuuoHanbHbIA NapaMeTp. 3HaYeHHe 10
ymosryanuio 1536.

aSrxsize aal5-cpcs-rx-sdu-size

MakcumanbHbIi pazmep npuHuMaemoro CPCS
SDU. OnuuoHanbHbIH apaMeTp. 3Ha4YeHue 1o
ymoa4anuio 1536.

vemux | llemux | auto

Meto MyabTUILIEKCUPOBAHUSA. ONIIMOHAIbHBII
napaMeTp. 3HadyeHHe MO0 YMOJTYAHHIO llcmux.

pve

Tun PVC. Iognepxusaercs Tonbko PVC.
OnuunoHaJbHbIN NapaMeTp. 3HaYEeHUE MO
YMOJTYAHHIO PVC.

channel fast|interleaved

Tun xanana, o KOTopoMy OyayT
nepeaaBaThCs/IpUHUMAThCS siueiiku nannoro PVC.
OnuuoHaJbHBINA MapaMeTp. 3HAYEHUE 10
ymosryanuio interleaved.

mgmtmode datajmgmt|DataAndMgmt| raw

Omnpenenser Management Mode nannoro ATM
PVC.
1. Data - uepe3 nannoe PVC Oyner
nepeaBaThCsl TOIbKO data makeTsl.
2. Mgmt — uepe3 gannoe PVC MoxxHO
ynpasiate CPE yctpoiictBoM. B ciiyuae
Mgmt PVC noBepx Hero He MOXeT ObITh
co3nan EOA unTepdeiic.
3. DataAndMgmt — o onnHomy ATM PVC
MOJKET OCYIIECTBISTHCS KaK repenaya




JAHHBIX, TaK U YIPABICHUE YIAICHHBIM
CPE ycrpoiictBoM. B 3TOM pexxrme MOKeET
KCMOJIb30BaThCs TOJIbKO LLC
MYJIbTUIUIEKCUPOBAHHE.

OnuuoHaJbHbIN NapaMeTp. 3HaYEeHUE MO

ymoJryanuio Data.

maxnumproto maxnumproto MaxkcruManbHOE YHCII0 TPOTOKOJIOB,
OJTHOBPEMEHHO IMOIEPKUBAEMBIX JIJIsl TAHHOTO
PVC. OnuunonanbHblii napamerp. 3Ha4eHue 1Mo
YMOJTYAHUIO 1.

Autostatus Enable[Disable PexxuM aBTOKOH(UTYpUPOBAHHS CTEKa MPOTOKOJIOB
BEpXHEro ypoBHs. ONIIMOHAJbHBIN MapaMeTp.
3Havenue no ymosnuyanuio Disable.

autosupportedprot none|{pppoa | eoa | ipoa}+ CnuCcoK MPOTOKOJIOB BEPXHETO YPOBHSI IOCTYITHBIX
JUI aBTOKOH(UTYypupoBaHUs. [JaHHBIN napaMeTp
HCTOJIb3YETCS, €CIIM BKJIIOUEH Autostatus.
OnuuoHaJbHBINA MapaMeTp. 3HAYEHUE 10
YMOJIYAHMIO. Pppoa eoa ipoa.

autovemuxforcedprot None | pppoa | eoa | ipoa Crircok mpoTokoJoB BepxHero ypoBHs it PVC ¢
VC-mux MyJapTUIIIIEKCUPOBAHUEM JOCTYIHBIX IS
aBTOKOH(UTypHpoBaHus. J|aHHBIN apameTp
HCTIOJIb3YETCS, €CIIM BKJIIOUEH Autostatus.
OnuuoHaJbHBbINA MapaMeTp. 3HAYEHHE 10
ymoaganuio None.

IMpumep:

Komanna mst coznanust HoBoro ATM VC LLC based mosepx nmopra atm-24 ( 24 mopt ADSL) ¢
napamerpamu VPI 8, VCI 35:

create atm vc intf ifname aal5-51 vpi 8 vci 35 lowif atm-24

modify atm vc intf

Omnucanme: u3MeHseT nmapameTpsl cymecTByromero ATM VC unrtepdeiica.

CuHTaKcuC KOMaH/IbI:
modify atm vc intf ifname ifname vpi vpi vei [enable | disable]
[aStxsize aal5-cpcs-tx-sdu-size] [aSrxsize aal5-cpcs-rx-sdu-size] [vemux | llcmux | auto |
[mgmtmode datajmgmt|/DataAndMgmt| raw] [ autesupportedprot none|{pppoa | eoa | ipoa}+ |
[autovemuxforcedprot None | pppoa | eoa | ipoa] [autosensetriggertype dynamic
|opstatechange]

Buumanue: [lepen nsmeHneHnem mo0bix mapameTpoB cymectByromero ATM VC untepdeiica
HEOOXOUMO €r0 BBIKIIOUYHUTD

modify atm vc intf ifname aal5-51 disable

A moclie BHECEHHUS BceX HE0OXOIUMBIX 3MeHeHul B KoHpurypanuio VC HeoOX0AUMO BKIIOYUTH

ero B paboty
modify atm vc intf ifname aal5-51 enable




[Ipumep:
[TocnenoBarensHOCTh KOMauA st m3meHeHUs: VPI u VCI ATM napamerpoB uaTepdeiica aals-

51- na noBble 3Hauenus (VPI 1, VCI 50):
modify atm vc intf ifname aalS-51 disable
modify atm vc intf ifname aal5-51 vpi 1 vci 50
modify atm vc intf ifname aalS-51 enable

delete atm vc intf
Omnucanne: ynamsier ATM VC unrtepdetic
CuHTaKcuc KOMaH/IbI:
delete atm vc intf ifname ifname

[Ipumep:
xomansa ynanenuss ATM VC untepoeiica aal5-51

delete atm vc intf ifname aal5-51

get atm vc intf

Omnucanue: npocmotp craryca ogHoro win scex ATM VC DAS-3248.

CHHTaKCHC KOMaH/IbI:
get atm vc intf [ifname ifname]

Buumanue: B cinydae eciiu uHTEepdEiic SBHO HE YKa3aH B KOMaH/Ie, BEIBOAUTCS COCTOSTHIE BCeX
VC wunTepdeiicoB ycTpoiicTBa.

[Tpumep: [IpocmoTp craryca uHTepdeiica aal5-51
get atm vc intf ifname aal5-51

OKpaHHBINA BEIBOI:

VC IfName :aal5-51 Low IfName . atm-24
VPI 8 VCI i 35
Admin Status : Up Oper Status : Up
Aal5 Tx Size . 1536 Aal5 Rx Size ;1536
AAL Type . AALS AALS Encap : llemux
Channel . Interleaved Last Change (sec) 0
MgmtMode : Data Row Status : Active
VC Type . PVC VC Topology : Point to Point

Max simultaneous protocol |

Auto Status :  Disable

Auto Supported Protocol . pppoa eoa ipoa

Auto VC Mux Forced Protocol : None

Auto Sense Trigger Type : dynamic

Auto Curr Sensed Encaps Type :  none




4.3. RFC1483 Bridged. (Ethernet over ATM)

RFC1483 Bridged siBnsieTcst omHUM U3 pactipocTpaHeHHBIX B ADSL-ceTsx MeT010B MHKATICYJISAIIAH.
Yactasim ciiyuyaem RFC1483 Bridged siBnsieTcs Tak Ha3biBaeMasi «MOCTOBast cxeMay. [pu Heit
MozeM urpaet poib uaTepdeiica mexny [1K u muaueir ADSL. OH BBITIONHSIET HHKATICYIISIITUIO
kanpoB Ethernet B stueiiku ATM, a Takke OCYIIECTBISET KOJIUPOBAHUE TTOTOKOB JAaHHBIX MEPe]T UX
OTMpaBKo# B muHMIO (cM. puc 4-10,4-11).

Crek nporokosioB Ethernet over ATM 6b11 n300paken Ha puc.4-10.

Ethernet over AT™

MpuKnagHbIe NPoOrpaMMb
TCP/IP
802.3 Ethernet
RFC1483/ 2684 Bridged
AALS AT™

ADSL

Pucynok 4-10
[Ipu mepenave Tpaduka Mo Takoil cxeme UCTONb3yIOTCS (PYHKIIMU MOCTA, 3ar0JIOBKHU e TPETHETO
YPOBHSI HE aHANIM3UPYIOTCs. biarogaps 3Tomy, MOJIEM MOKET IPUMEHSTHCS JIs YAAJIEHHOTO
MOAKITIOUeHUs ceTelt Ha O6a3e Ethernet, B KOTOPHIX Ha TpeThbeM YPOBHE 3aJ€HCTBYIOTCS TPOTOKOJIBI,
otianunble oT IP (B wactHoctu, IPX ¢pupmer Novell).
Kpome Toro 3ToT pexxum MOKeT ObITh UCIIONIB30BaH AJIsi TOCTPOCHHUS CETH IOCTyna Ha 6a3e
npotkosa PPPoE s npo3paunoil nepegaun NakeToB OT KJIMEHTCKUX YCTPOUCTB K CEPBEPY
aBropu3anuu PPPoE (BRAS- Broadband Remote Access Server).

< e /7 CETE “NOCHEIA24 HNNA*
T, & a0 g Mociosod wopes

Etwernel

Mo 1)
Moct Clhemsl
TGP Ethemst ATH
Einerned ADSL -
Pucynok 4-11

B cootBercTBUM co cTekoM EoA ,u300pakeHHBIM Ha pucyHke 4-10, ctpouTcs cTek HHTepQeiicoB Ha
DAS-3248, nz006pakeHHbIN Ha puc.4-12.



Bridge port (portid 1..384) Bricge port (portid 1..384)

Eod intf (e0a- 1. e0a-384) EoA intf (eoa-1..e0a-384)

ATM VC interface (aal5-1...2al5-384) ATM VC interface (aal5-1...aal5-384)

‘ B0 8 PVC..

ATM interface (atm-1..atm-48)

DSL interface (dsl-1..dsl-48)

Pucynoxk 4-12

Buumanue:

[To ymomuanuto B cucerme yxe co3nanbl 48 EoA unTepdeiicoB ¢ mmenamu eoa-1...e0a-48 (moBepx
kaxaoro ATM VC).

Kpome toro, moBepx kaxmoro u3 untepdeiicoB EoA co3nan Bridge nntepdeiic.

Taxum o6pazom, RFC1483 Bridged y:xe HacTpoen mo ymoayanuio Ha DAS-3248 u uzmensTh
KOH(UTYpanuI0 HeT He0OX0AUMOCTH.

Ecnu sxe HeoOX0IMMO MOAHATH BTOPOE JIOTHYECKOe coeuHeHue moBepx ADSL
(ucnonp3yst Bropoit VC AALS unrepdeiic), To He0OX0AUMO co31aTh CTEK HHTEp(eiicoB, COTACHO
puc.12, nauunas ¢ ATM VC unrepdeiica.
To ects:
1) Coznate ATM VC unrepdeiic;
2) Coznats EoA unTepdeiic;
3) Co3nats Bridge untepdeiic.

[Tpumep:

create atm vc intf ifname aal5-51 vpi 8 vci 35 lowif atm-24

create eoa intf ifname eoa-51 lowif aal5-51

create bridge port intf ifname eoa-51 portid 52 learning enable status enable



4.3.1. Coznanue, HacTpoiika u yaajienue uarepgeiica EoA

EoA — noruueckuit untepdeiic, nexamuii nosepx ATM PVC unrepdeiica n nucnons3yromuiics npu
unkancynsauuu RFC 2684 (npexnee nazanue RFC 1483) for Bridged Protocols. Imena EoA
uHTep(hercoB exaT B quana3oHe eoa-1..eoa-384. 1o ymonyanuto cosnansl 48 EoA untepdeiicos ¢
UMeHaMu eoa-1...e0a-48 (moBepx kaxaoro ATM VC).

Jlns manHOTO MHTEpdEiica MOXKHO 3a1aTh TUI Toep)kuBaemMoro Ethernet Tpaduka: Multicast,
Broadcast, Unicast, Unknown unicast.

s HacTpoiiku EoA untepgeiicoB ncnoub3ywres ciaeayomme komanasl CLI:

create eoa intf
Ommcanmue: co3naetr HOBbI E0A unTepdeiic.
CHHTaKCUC KOMaHIBL:
create eoa intf ifname ifname lowif lowif [pkttype {multicast
|broadcast junknown-unicast}+ | all] [fes false | true][enable|disable]
[inactivitytmrintrvl inactivitytmrintrvl][configstatus normal | config]

Tabamnua onucanus napaMeTpoB KOMaHI:

ifname ifname umst EoA untepdeiica, nexur B
nIuamnas3oHe eoa-1..eoa-384.
Oo0s3areqbHbII Napamerp.

lowif lowif Nms AALS untepdeiica, Ha KOTOPOM

Oyzet co3zan nanHblii EOA unTepdeiic.

O0s3aTebHbII TapaMeTp.

[pkttype {multicast |broadcast Omnpenenser Tun Tpaduka, pazpelieHHbIH

lunknown-unicast}+ | all | none K TIepesiaue 4epe3 JaHHbIi HHTepdeiic.
1.Multicast- TopK0 TpynnoBOM.
2.Broadcast- Tonbko
IIMPOKOBEIIATETbHBIH.
3.Unknown-unicast- ToibKO
HEU3BECTHBIN FOHUKACT TPaUK.

4 None-ToJbKO IOHAKACT TpaQUK OT

U3BECTHBIX aJJPECOB.

5 .All-mo60ii (BKITIOYAET Be

TPEIBITYIINE THITHI).




OnuuoHaabHBIA Mapamerp. 3HaYeHHe
no ymoa4anuio All.

fcs false| true

Omnpenenser, OyaeT, MpoBepsTCs M0JIe
FCS

(Frame Check Sequence) koHTposbHAs
cymma kanpa Ethernet.
IopnepxuBaercs Toabko false.
OnuuoHAJbHBIN MapamMeTp.

enable | disable

AnvuHucTpatuBHbIN ctatyc EoA
uHTepdeiica.

OnuuoHaIbHBIA MapameTp.
3HauyeHue M0 YMOJYAHHIO enable.

inactivitytmrintrvl inactivitytmrintrvl

Omnpenenser TaiiM-ayT (B CEKyHAax ), IO
HCTEUYEHUIO KOTOPOT'O €CIIN 4epe3
uHTepdeiic He MPOXOAAT JaHHbIE, OH
IIOMEYAETCs KaK HEAKTUBHBIIL.
3Hauenue 0 03HavaeT, 4To TanmMep
BBIKITIOYEH.

Cas3an ¢ Hactpoiikoi configstatus EoA
uHTep(elica u UMEEeT CMBICI TOJIBKO B
ciayuae configstatus Config.
OnuuoHaJbHBIN MapamMeTp.
3nayenne nmo ymosryanuio 0.

configstatus Normal | Config

Onpenenser, sBusgercs 11 EoA
uHTEpQEiic aKTUBHBIM 110 TPEOOBAHHUIO.
Normal- unrepdeiic akTuBeH Beersa.
Config- unrepdeiic Haxoaurcs B
HEaKTUBHOM COCTOSIHUH MOCTIe
BKJIIOUYEHUSI U aKTUBU3HMPYETCS OJIbKO
nocie npuema neproro [IPoA nakera ot
CPE.

OnuuoHaJbHBIN MapamMeTp.
Ilonnep:xuBaeTcs TOJIbKO 3HAYEHHUE
Normal.

3Hauenue no ymosyanuio Normal.

[Ipumep:

Komanna ans coznanus eoa nnTepdeiica morepx untepdeiica aal-51.
create eoa intf ifname eoa-51 lowif aalS-51 enable

modify eoa intf

Omnmcanue: U3MeHsET napaMeTpsl cymiecTBytomero EoA unrtepdeiica.

CuHTakcuc KOMAaH/HI .

modify eoa intf ifname ifname [pkttype {multicast [broadcast [unknownunicast}+| all| none]

[fes false | true][enable|disable] [inactivitytmrintrvl inactivitytmrintrvl]




[Tpumep:

Komanna myis u3smenenus napamerpa pkttype unrepdeiica eoa-51 Ha HOBbIC 3HAYCHUS
(pkttype bcast):

modify eoa intf ifname eoa-51 pkttype bcast

delete atm eoa intf
Ommcanue: ynanser EoA untepdeiic
CHHTaKCHUC KOMaH/IbI:
delete eoa intf ifname ifname

[Tpumep:
KoManza ynaneHus EoA mHTepdeiica eoa-51

delete eoa intf ifname eoa-51
get eoa intf
Omnucanue: mpocMOTp cTaryca ogHoro uim Beex EoA untepdeiico DAS-3248.
CuHTaKCcHC KOMaH]IbL:

get eoa intf [ifname ifname]

Buumanue: B ciryuae ecim untepdeiic SBHO HE yKa3aH B KOMaH]IE, BBIBOIUTCS COCTOSTHHE
Bcex EoA uHTepdeiicoB ycTpoiicTa.

[pumep: [IpocmoTtp cTatyca untepdeiica eoa-51
get eoa intf ifname eoa-51

OKpaHHbIH BLIBOI:

[fName :e0a- LowIfName
51 aal5-51

FCS

False

Pkt Type :ALL

4.3.2. Coznanue, HacTpoliika u ynajenune bridge mopra

Bridge port sBnstorcs BepuunHoi cteka nuTepdeiicos DAS-3248 u otBeuaror 3a Layer 2 forwarding.
Bridge ports mo3BositoT:
5. Coznars cootBercTBUe ATM VC <-> VLAN. IIpruem B oqua VLAN MOKHO BKIIFOYATh
HeckoapK0 VC 1 onuH VC MOXKHO BKIIOYATh B HECKOJIBKO VLAN.



6. Bxmounth 610KUPOBKY U/WiKM MOHUTOPHHT kiueHTckux MAC azmpecos.
7. BoicraButh 802.1p npruOpUTET BCEM BXOAAIIAM MAKETaM.
8. HactpouTh coOTBETCTBHE MEXAY BHIXOAHBIMU OUEpPESIMHU M 3HAUCHUEM IPHOPUTETA.

Nwmena bridge moptos (portid) nexat B maTEepBae ot 1 10 384 1714 eoa, pppoe u ipoe nHTEPHEHCoB.

s Hactpoiiku Bridge natepdeiicoB ucnoan3yrores ciaenywomue komanabl CLI:

create bridge port intf
Omnmcanue: co3naeTr HOBbIN Bridge untepdeiic.
CHuHTaKCUC KOMAaH/IbL:

create bridge port intf portid portid ifname ifname [maxucast maxucast-
addresses | [learning enable|disable][status enable|disable]

[stickystatus enable | disable] [fdbmodify enable | disable][
aclGlbDenyApply enable | disable ] [aclGIbTrackApply enable |disable]

Tabiuua onucanus napaMeTpoB KOMaHI:

portid portid Unentudukarop Bridge port, nexut B
nuana3onel-384.
Oobs3aTenbHbII MapaMeTp.

ifname ifname Nms unTepdeiica, Ha KOTOpOM OyaeT
co3/iaH naHHbli Bridge unTepoeiic.
O0s13aTeJbHbIH NapamMeTp.

maxucast maxucast- Omnpenenser MakCHMaIbHOE KOIMYECTBO
addresses MAC azpecoB, KOTOpOMY MOXeET OBITh
o0yueH nauHbIi Bridge nopr.
OnuuoHaabHbIA Mapamerp. 3HaueHne
10 YMOJIYaHHUIO 16.

learning enable|disable Bxumrodaer 1 BRIKIIIOUAET PEKUM
o0yuenust MAC anpecam.
OnuuoHaabHbIA Mapamerp. 3HaueHne
10 YMOJTYaHHUI0 enable.

status enable|disable AnMunucTpaTHBHBIHN cTatyc Bridge
unTepdeiica. OnuUMOHATBHBIN
napametp. 3HaYeHHe 110 YMOJTYAHHIO
enable.

stickystatus enable | disable BxirouaeT pexuM MoCTOSHHON NPHBSI3KHU
MAC anpecos k bridge mopry.

B cocrosuue enable 3amice 0 MAC
ajipece HE YCTapeBaeT, TI0ATOMY OJHAXK/IBI
o0yueHHbIit onpenenenHomy MAC




aJipecy, OPT COXPaHsIET 3aMuch U HE JAaeT
«o0yuutcs» nannomy MAC npyroit nopr.
3anuck 0 MAC mosxeT ObITh cTepTa
aJIMUHUCTPATHBHBIM BBIKITIOUEHHEM
uHTepdelica Wi mepeBoIoM JaHHOM
HacTpoiiku B coctosiHue disable(mo
UCTEUYCHHIO TallMayTa)

B coctostauu disable 3amics 0 MAC
yCTapeBaeT yepe3 HeKOTOpOoe BpeMms,
nosTomy apyroi bridge port MoxeT
«o0yuutcs» MAC uepes onpezenenHoe
BpeMms (0 TaiiMayTy)

Buumanue : [Tpu ucnonszoBanuu
pexiMa sticky He0OX0IMMO BHIKITIOUUTh
floodsupport ( 1715 3ampenieHus
XOJKEHHUSI TAKETOB OT HEU3BECTHBIX
HCTOYHHMKOB) TJI00aIbHO KOMaH/I0M
$modify bridge tbg info floodsupport
disable

W va otnensHoM VLAN :

$modify vlan static vlanid xx
floodSupport disable.
OnuuoHaabHbIA Mapamerp. 3HaueHne
no ymo.ruanuio disable.

fdbmodify enable | disable Omnpeznenser, MOXET JIH OPT
CaMOCTOSITETIbHO M3MEHATDH 0a3y TaHHBIX
MAC anpecos (fdb)

OnuuoHaabHBIA Mapamerp. 3HaYeHHe
110 YMOJTYaHHUI0 enable.

aclGlbDenyApply enable | disable Ormpenensier, MOKET JIM «IEPHBII»
r100abHBIN CMCOK 3ampenieHHXx MAC
aapecoB, co3aanHbIx koman0i CLI
create global acl macentry deny ObITh
NpUMEHEH

K JJ]aHHOMY bridge mopTy uiu Her.
Enable- rno6anbHbIi CIICOK TPUMEHUM
K TOpTY.

Disable- He npumeHM.
OnuuoHaabHbIA Mapamerp. 3HaYeHHe
10 YMOJTYaHHUI0 enable.

aclGlbTrackApply Enable | Omnpenensiet, MOXKET JIU T00aTbHBIH
Disable crcok MAC

aJIpecoB, 32 KOTOPHIMU BKJIFOYEHO
«cIeKeHney (MPOTOKOINPOBAHUE
nepexoaa MAC c nopTa Ha HopT),
co3nanHbix komanzaoit CLI create global
acl macentry track, ObITh IpUMeHEH

K JJ]aHHOMY bridge mopTy WM Her.




Enable- rno6anbHpIi CIICOK TPUMEHUM
K TOpTY.

Disable- He npumeHNM.
OnuuoHaabHbIA Mapamerp. 3HaueHne
10 YMOJTYaHHUI0 enable.

[Tpumep:
Komanna mnst coznanus bridge unrepdeiica ¢ portid 52 noepx unrepdeiica eoa-51.

create bridge port intf ifname eoa-51 portid 52 learning enable status enable

modify bridge port intf
Ommcanue: U3MEHsET MapaMeTphl cymiecTByroniero Bridge untepdeiica.
CHHTaKCcHC KOMaHIbL:
modify bridge port intf portid portid [maxucast max-ucast-addresses
] [learning enable|disable][status enable|disable] [stickystatus
enable | disable][fdbmodify enable | disable]| aclGlbDenyApply
enable | disable ][ aclGlbTrackApply enable | disable |

[Ipumep:
Komanpa nns nu3menenus napamerpa learning bridge untepdeiica ¢ portid 52 Ha HOBbIE

3HavyeHus (leaning enable):
modify bridge port intf portid 52 learning disable

delete bridge port intf
Ommcanue: ynanser bridge unrepdeiic
CHUHTaKCUC KOMAHIbL:
delete eoa intf portid portid

[Ipumep:
KoMaH[a yaanenus Bridge unrepdeiica ¢ portid 52

delete bridge port intf portid 52
get bridge port intf

Omnucanue: mpocMoTp craryca ogHoro wim Beex Bridge nunrepdeiico DAS-3248.
CHHTaKCHC KOMaH/IbI:

get bridge port intf [ portid portid|

Buumanue: B ciayyae ecnu portid sIBHO He yKa3aH B KOMaH/I€, BRIBOJAUTCS COCTOSIHUE BeeX EoA
nHTep(EiCcoB yCTpoiicTBa.



[Ipumep: IIpocmotp craryca bridge untepdetica ¢ portid 52

get bridge port intf portid 52

OKpaHHBII BBIBOI:

Port Id ; 52 [fName : eoa-5l
Max Unicast Addresses : 16 Learning Status : Enable
Port Oper Status  :  Disable Port Admin Status: Enable
Sticky Status ; Disable FDB Modify  : Enable

Acl Global Deny Apply : Enable
Acl Global Track Apply: Enable
Sensed [fIndex -




4.4. Point-to-Point over ATM (PPPoA)

JI71st aBTOpU3aIMK MTOJIb30BATENEH TPOBAAEPaMH TPAAUIIMOHHO UCTIONb3YyeTCs TPoToKoa PPP
(mpoTokon Touka-Touka) u ero pacummpenue s Ethernet (PPPoE), On npencrapiser mmpokue
BO3MOKHOCTH U YJIOOHbIE MEXaHU3MbI aBTOPHU3AIUH, AITOPUTMbI THMHAMHYIECKOTO MpHCBOeHUs [P-
anpecos, HazHaueHuss DNS u gpyrux napamerpos creka TCP/IP u tak nanee.

[Toatomy nosiBUAKCH cOOTBETCTBYIONIME BU/bI MHKaNCy s (PPPoA u PPPoE over ATM),
onucanHble B JokyMeHTax RFC2364 nu RFC2516 cooTBeTCTBEHHO.

Ctexu 17151 JaHHBIX BUJIOB MHKAICYISLUKN H300paxeHbl Ha puc.13 u 14.

PPPOE over AT™

PPP over ATM

MNprENagHbIE NPOrPaMMbl
TCP/IP
PPP
RFC 2364 PPP over ATM
AALS/ ATM

ADSL ADSL
Pucynox 13 Pucynok 14

B DAS-3248 unkancyasuust PPPoA Hanpsimyro He ucnoJib3yercsi, mockojabky DSLAM ne
sBJsieTcs KOHeYHbIM Y4acTHUKOM PPPoE Ttynuensi (PPPoE knuentom win PPPoE
cepBepoM), a NPU3BaH JULIb 00ecneduTh npoxoxaeHue Ethernet makeros.

PPPoE Tonnens moguumaet mexny knuentom (DSL-monemom) u BRAS (Broadband Remote
Access Server). [Ipumep cxembl opranusaiuu cetu goctyna Ha ocHoBe PPPoE nokasan Ha puc.4-15.
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Opnnako PPPoA ucnons3yercs ms Hactpoiiku gpyHkiuu PPPoA to PPPoE internetworking,
KOTOpas Mpu3BaHa 00eCHeUUTh MPO3pauHyt0 MUrpanuio ¢ TpaaunoHHbx ATM-based DSLAM-oB
Ha [P pemenus.

Bo Bpems nepexona ¢ ATM na Ethernet/IP Bo3MoskHa crieqyromasi CUTyalys: 4acTh CETH
Oyzet ocraBatbess ATM-based ¢ ncnonb3yembiM mpotokosnoM PPPoA, a yacts — Ethernet/IP based u
npotokoniom PPPoE. Texnonorust PPPoA to PPPoE internetworking mo3Bomnsiet cpenctsamu
DSLAM-a npeo6pazoBats PPPoA nmakerst ot CPE B nmaketst PPPoE u nocnats ux na BRAS.
[Tonpo6uee o PPPoA to PPPoE internetworking uuraiite B pekomenauuu DSL Forum TR-101.

4.4.1. Onmucanue u ocodennoctu peannsanuu PPPoA to PPPoE internetworking

Jannas nponenypa nozsoissier [P DSLAM DAS-3248 npunnmars ot ADSL CPE ycrpoiicta
PPPoA naxketsl, npeoOpa3oBbiBath ux B naketsl PPPoE u nepenasars Ha BHemHuit Broadband
Remote Access Server (BRAS).

CPE Side BRAS Side

PPPoE Tunneling

PPPoA relay

PPPoA ETHERNET

ATM ETHERNET

DSL INTERFACES

Pucynok 4-16: Ctek nportokonos st PPPoA to PPPoE Internetworking

ETHERNET

Columbia

Ocobennoctu peanu3zauyu PPPoA to PPPoE internetworking na DAS-3248:

o Jlunammueckoe co3nanue PPPoE ceccun ¢ BRAS nns xaxxaoro PPPoA
uHTepdeiica.

e PPPoE ceccus coznaerca nocne nomydenus nepsoro PPPoA nakera or CPE,
00b1yHO 310 LCP maker.

o Tynnenuposanue Bcex PPPoA nakeroB (Data u Control) moBepx PPPoE ceccuu no



BRAS.

o Hacrpauaemsiit MAC azpec, ¢ kotoporo DAS-3248 Gyner ycranasnusars PPPoE
ceccrto kK BRAS. Onun MAC agpec MOXKET UCTIONB30BaThCS MPU TEPMUHUPOBAHUT
Heckonbkux PPPoA coenunenuit. B atom ciyuae 171 o6paTHoro npeobpasoBaHus
PPPoE nakeroB B PPPoA npu orceuike ux B cropony CPE ucnonbiyercs
unentuukarop PPPoE ceccum.

e B nanpasnenun Upstream k nucxognomy PPPOA makeTy npu nHKancynmmpoBaHun
ero B Kazip ethernet 1ob6apnsercs cneayronas HHPoOpMaLus:

Source MAC address (xondurypupyercs 1 kaxaoro PPPoA unrepdeiica)
Destination MAC address (MAC anpec BRAS)

VLAN tag (ucnonb3yercs 3HaueHne 171 bridge port ,acconmupoBaHHOTO €
nanaeiM PPPoE unTepdeiicom)

EtherType

Session ID — unentuduxarop PPPoE ceccun

o B Hanpasnenun downstream oOpaTHOE JeKaICyIupOBaHUE TIPOU3BOAUTCS 110
Destination MAC address, VLAN ID, Source MAC address u Session ID

o BaxHo moHMMaTh, YT0 KOMOUHAIHS 4-X MApaMeTPOB, IEPEUUCICHHBIX BHIIIE,
J0JKHA OBITh YHUKAJIbHA.

_ PPPOE - Initiation (PADI) |

| PPPoE - Request (PADR) |

| PPPOE session - Confirmation (PADS) |

| Send LCP in DATA in the PPPOE session |

_PPPOE encapsulated Data |

CPE DSLAM BRAS
Pucynok 4-17: Nuunuuposanue PPPoA to PPPoE

Crek unrepgeiicoB DAS-3248 PPPoA uzo0paxen Ha puc.4-18.



EBridge port (portid 1..384)

PPPaE intf (pppoe-
1..pppoe-384)

pppr intf (pppr-1..pppr-384)

Bridge port (portid 1..384)

PPPcE intf (pppoe-
0..pppoe-384)

pRpr intf (pppr-1..pppr-384)

ATM VC interface (aal5-1...aal5-384)

ATM VC interface (aal5-1...aal5-384)

...A0 8 PVC...

ATM interface (atm-1..atm-48)

DSL interface (dsl-1..dsl-48)

Pucynoxk 4-18

Jlornyeckue untepdeiicel, ucrnons3yemsie s PPPoA to PPPoE internetworking:

PPPoA relay interface — nannblit uaTepdeiic Hactpausaercs Hax ATM PVC (AALS)
unTepdeiicom n orBeyaet 3a PPPoA ¢ynkimonan. B ocHoBHOM 3T0 TIepenaga ppp

naketoB PPPoE untepdeiicy u orcnexxuBanue craryca PPPoA ceccum.
PPPoE tunnel interface — naunslii uutepdeiic mpeodpasyer PPP nakerts,
NoNTy4eHHBIE OT HIbKenexaiero narepdeiica PPPoA, B makerst PPPoE.
Junamudecku ycranasnuBaeT PPPoE ceccuro ¢ BRAS u ocymectsiser
HaOJI0JICHKE 32 CTaTyCOM 3TOU CECCHU.

Bridge Port — nactpauaetcs Hax PPPoE untepdeiicom, cs3piBaeT PPPoA to

PPPoE tynnenupoBanue ¢ VLAN.



4.4.2.Co3nanue, HacTpolika u ynanenue unrepgeiica PPPoA Relay
Nmena PPPR (PPPoA relay) unrepdeiicoB nexar B auanasonax pppr-1...pppr-384.

create pppr intf
Ommcanmue: co3naetr HoBbli PPPR unTepdeiic.
CHUHTaKCUC KOMaH /b

create pppr intf ifname ifname lowif lowif

[ maxpdu maxpdu | [ ppprackto ppprackto]

[ lowiftoggletimerto lowiftoggletimerto | [nature dynamic | static |
[configstatus Normal | Config | [enable | disable]

Tabauua onucanus napaMeTpoB KOMaH:

ifname ifname ums PPPR untepdeiica, nexur B
auanasone pppr-1..pppr-384.
Oo0s3areqbHbII Napamerp.

lowif lowif Nms AALS untepdeiica, Ha KOTOPOM
Oyner co3nan nannblii PPPR unTepdeiic.
O0s3aTeJbHbIH NapaMeTp.

maxpdu maxpdu MaxkcumanbHbIil pazmep 0J0Ka JTaHHBIX
ATM PDU (Protocol Data Unit)
OnuuoHaabHBIA Mapamerp. 3HaYeHHe
no ymosryanuio 1492,

ppprackto ppprackto Bpems B cekyH/ax, B TEYEHHE KOTOPOTO
uHTepdeiic pppr 0XKUIACT IpHEM
HOJTBEPIK/ICHUS O 3aBEPLICHUH CECCUU
nepenaun (LCP Terminate Ack).Ilaker
LCP tuna Terminate-Ack ucrnons3yercs
cepsepom PPP s yBemomieHus
KJIMEHTA O TOM, 4TO €ro 3arpoc Ha
3apepiueHue ceanca PPP nomyyen.
Korpa cepsep PPP npunumaer naker
THUIIA Terminate-Request, OH JOJIKEH
OTBETUTH Ha HETO [IAKETOM THIIA
Terminate-Ack 1 HUHUIIUMPOBATH
3aBEpILEHIE COSTUHEHUS.

[To ucreuenuto ppprackto nocwuiaercs
NOBTOPHBIN nepe3amnpoc (Terminate-
Request) o 3aBepiieHue ceccui.
OnuuoHAJbHBIN apameTp.
lowiftoggletimerto lowiftoggletimerto | Bpems B cekyHax, B TE4€HUE KOTOPOTO




unTepdeiic He oOpriBaeT PPP ceccuro,
ecnu Hikenexanui uarepderic (AALS)
[Tepexoaut B coctosinue Down.

[To ucTedeHuto 3TOro MHTEpPBAIA ppp
ceccHs pa3pblBacTcs.

OnuuoHaJbHBIN apameTp.

nature dynamic | static Omnpegnenser, sBiseTcs Ju uHTEpdeiic
CTaTHYECKUM WIIH TUHAMIYECKUM .
Dynamic-1uHaMuuecKuit
Static-cTaTHueCKuid.

configstatus Normal | Config Onpenenser, sBusercd i EoA
uHTEpQEiic aKTUBHBIM 110 TPEOOBAHHUIO.
Normal- unrepdeiic akTuBeH Beer/ia.
Config- unrepdeiic Haxoaurcs B
HEaKTHBHOM COCTOSIHHUH TI0CIe
BKJIFOUCHHS U aKTUBU3UPYETCS TOIBKO
nocie npuema neporo PPPoA nakera ot
CPE.

OnuuoHaIbHBIN MapameTp.
Ilonnep:xuBaercs TOJIbKO 3HAYEHHUE
Normal.

3Hauyenue no ymosyanuio Normal.
enable | disable AnvuHucTpatiBHbIN ctatyc EoA
uHTepdeiica.

OnuuoHaabHBIA Mapamerp. 3HaYeHNe
10 YMOJT4YaHHUI0 enable.

[Tpumep:
Komanna mnist coznanus pppr untepdeiica moepx unrepdeiica aal5-51.

create pppr intf ifname pppr-51 lowif aal5-51 enable

modify pppr intf
Orncanue: nu3MeHseT napameTpsl cyuiectsytomiero PPPR unrepdeiica.
CHHTAaKCHC KOMaH/IbL:

modify pppr intf ifname ifname [ ppprackto ppprackto | [ lowiftoggletimerto
lowiftoggletimerto | | nature dynamic | static | [enable | disable]

Buumanmue: [lepen nzmeneHueM mro0bIx mapameTpoB cymectytromero PPPR untepdeiica
HEO0OXOIMMO €ro BBIKITIOYHUTD
modify pppr intf ifname pppr-51 disable

A mocne BHeceHHUs BceX HEOOXOAUMBIX n3MeHeHui B kKoHpurypaiuio PPPR Heobxoaumo
BKJIFOYUTD €70 B paboTy



modify pppr intf ifname pppr-51 enable

[Tpumep:

[TocnenoBaTenbHOCTH KOMAH/I I M3MEHEHHS apameTpa uHTepdeiica ppprackto pppr-51
Ha HOBOE 3HaYEHHUE:

modify pppr intf ifname pppr-51 disable

modify pppr intf ifname pppr-51 ppprackto 10

modify pppr intf ifname pppr-51 enable

delete atm eoa intf
Onucanue: ynanser PPPR unrepdeiic
CHHTaKCHC KOMaH/IbI:
delete pppr intf ifname ifname

[Ipumep:
xoManza ynanenus PPPR unTtepdeiica eoa-51

delete pppr intf ifname pppr-51
get pppr intf
Omnucanue: mpocMoTp craryca ogHoro uiu Becex PPPR untepdeiico DAS-3248.
CuHTaKCHC KOMaHbI:

get pppr intf [ifname ifname]

Buumanue: B ciryuae ecim untepdeiic SBHO HE yKa3aH B KOMaH]IE, BRIBOIUTCS COCTOSTHHE
Bcex PPPR untepdeiicoB ycrpoiicTsa.

[pumep: [TpocMoTp cratyca untepdeiica pppr-51
get pppr intf ifname pppr-51



4.4.3.Co3nanue, HacTpoliKka U ynanenue unrepgeiica PPPoE
Nwmena PPPoE wunTepdeiicos nexar B auanazonax pppoe-1...pppoe-384.

create pppoe intf
Omucanue: coznaer HoBbIl PPPOE unTepdeiic.
CHUHTaKCUC KOMaH /b
create pppoe intf ifname ifname lowif lowif [ wanbridgeport wanbridgeport | [sessionid
sessionid | | acmacaddr acmacaddr | macaddrprof macaddrprof
[servicenameprof servicenameprof | [ acnameprof acnameprof | [ ethpkttype type?2 |
802 3 ] [nature dynamic | static ] [enable | disable]

Tabiauna onucanusi NapaMeTpPOB KOMaH/I:

ifname if-name umst PPPoE unrepoeiica, nexut B
nuanazoHe pppoe-1..ppoe-384.
O0s3aTeJbHbII NapamMerp.

lowif lowif Nms PPPR unTtepdeiica, Ha KoTopom
Oynet coznan nanueiii PPPoE
uHTEpPEHiC.
O0s3aTeJbHbIH NapaMeTp.
wanbridgeport wanbridgeport Omnpenenser WAN bridge mopr,

NpUBS3aHHBIN K nHETepdeiicy.0
03Ha4aeT, YTo AOCTYIIeH 0ol bridge
HOpT.

Ionnep:xuBaercs To/1bK0 3HaA4YeHHeE (.
OnuuoHaIbHBIN MapameTp.
3Havenue mo ymonryanuio 0.

sessionid sessionid Unentudukarop ceccun pppoe (session
1d).[laHHblit mapamMeTp NpUHUMAETCS
TOJIBKO B CIIy4ae CTaTHYECKOM CeCCHU
pppoe.

OnuuoHaIbHBIA MapameTp.
Jdunana3on 3navyenni 0-65535.
3Havenue mo ymoryanuio 0.
acmacaddr acmacaddr AC (Access Concentrator) MAC- MAC
anpec BRAS cepepa, koTopslii Oyzer
ucnoab3oBaTh DAS-3248 mns
ycranosineHus PPPoE ceccuu.
OnuuoHAJbHBIN MapamMeTp.
macaddrprof macaddrprof Profile id (unentudukarop npoduss), B
koropoM yka3an MAC anpec
untepdeiica DAS-3248 nns
ycranosnenusi PPPoE ceccun.
O0s3aTeJbHbIH NapaMeTp
servicenameprof servicenameprof Profile id (unentudukarop npoduis), B
KOTOpOM yKa3aHo Service Name (1ms
cepsuca) BRAS cepsepa, koTopblit Oyet




ucnons3oBatbest DAS-3248.

3HaveHue any 0003HAYAET, YTO HET
HEO0OXOIMMOCTH UCIOIb30BaTh AC
Name.

3HaveHue anyconfigured 03HaYaET, UYTO
mo6oe 3HaueHne AC OyaeT npuHSATO.
OnuuoHaJbHBIN MapameTp.
3HayeHHe M0 YMOJIYAHHUIO any

acnameprof acnameprof

Profile id (upentuduxarop npoduns), B
koTopoM yka3aHo AC Name (Access
Concentrator Name)- ums BRAS
cepBepa, KoTopoe Oy/IeT HCTIOIb30BaThC
DAS-3248.

3HaueHue any 0003HAYAET, YTO HET
HEO0OXOIMMOCTH UCIOIb30BaTh AC
Name.

3HaveHue anyconfigured 03HaYaET, YTO
mob6oe 3HaueHre AC OyaeT NpuHATO
OnuuoHaIbHBIA MapameTp.
3HayeHue M0 YMOJYAHHIO any

ethpkttype type2 | 802 3

Omnpenenser TUI epeaBaeMbIX TTaKETOB
Ethernet (802.3 unu Type2).
OnuuoHaJbHBIN MapamMerp.

nature dynamic | static

Omnpenenser, sBsieTcs 1 uHTEpdEiic
CTaTUYECKUM UM AUHAMUYECKHM.
Dynamic-1uHaMuuecKuit
Static-cTaTuuecKuid.
OnuuoHaJbHBIA MapamMeTp.

enable | disable

AnmMuHUCTpaTUBHBIN cTaTyc EoA
uHTepdeiica.

OnuuoHaabHBIA Mapamerp. 3HaueHne
0 YMOJIYaHu0 enable.

[Ipumep:

[TocnemnoBaTeTbHOCTH KOMAH] IS CO3MaHus pppoe nHTepdeiica moBepx uHTepdeiica pppr-

51.

3anmaem npoduis, B kotopoM ykazaH MAC anpec, koTopslil Oyzaet ucnonb3oBats DAS-3248
nist ycranosieHust PPPoE ceccun.

create pppoe global macprofile profileid 1 macaddr 00:0E:7F:61:C1:BE
HenocpencTenHo coznaem HHTEpEIic.
create pppoe intf ifname pppoe-51 lowif pppr-51 macaddrprof 1 enable

modify pppoe intf

Ornmcanue: nu3mMeHseT napameTpsl cyuiectsytoniero PPPoE untepdeiica.

CuHTakcuc KOMaH/BI:




modify pppoe intf ifname ifname [ wanbridgeport wanbridgeport | | sessionid sessionid |
[ acmacaddr acmacaddr | | macaddrprof macaddrprof | [servicenameprof
servicenameprof | [acnameprof acnameprof | [ethpkttype Type2| 802 3 ] [ nature
dynamic | static | [enable|disable]

[Ipumep:

Komanna nns usmenenus nmapamerpa nature unrepdeiica pppoe-51 Ha HOBbIE 3HAYECHHUS
(nature static):
modify pppoe intf ifname pppoe-51 nature static

delete atm eoa intf
Omucanue: ynanser PPPoE unrepdeiic
CHHTaKCHC KOMaH/IbI:
delete pppoe intf ifname ifname

[Ipumep:
KoMaHfa ynanenus EoA untepdeiica pppoe-S1

delete pppoe intf ifname pppoe-51

get pppoe intf

Onucanue: mpocMoTp craryca ogHoro uiu Becex PPPoE untepdeiicor DAS-3248.
CHHTaKCHUC KOMAHbI;
get pppoe intf [ifname ifnamel]

Buumanue: B ciydae ecim unTepdeiic sBHO He yKa3aH B KOMaH/IE, BHIBOJJUTCS COCTOSTHUE
Bcex PPPoE unrepdeiicoB yctpoiictsa.

[pumep: [Ipocmotp cratyca untepdeiica pppoe-51
get pppoe intf ifname pppoe-51
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4.4.4.Co3nanue, HacTpoiika u yaajnenue bridge-nopra

Bridge nopt HacTpanBaeTcs aHAIOTMYHO APYTUM MHKATCYISAIHAM (cM. Bbie pasjen o RFC1483
Bridged), npuBeneHHbIM BhIIIE, TOIBKO B KadecTBe ifname unTepdeiica, Ha 6aze KOTOPOTO
co3maercs bridge mopT, ykassiBaeTcs pppoe uHTEp(eEiic.

[Tpumep:

create bridge port intf ifname pppoe-51 portid 52 learning enable status enable

4.3.5. Ilpumep nacrpoiiku PPPoA to PPPoE internetworking

Komannma

Hevictue

$create atm vc intf ifname aal5-51 vpi 8
vei 35 lowif atm-24

Cosnars HoBeIE ATM VC
untepdeiic nosepx 24 ADSL nopra ¢
napamerpamu VPI 8, VCI 35

$create pppr intf ifname pppr-51 lowif
aal5-51

Cosnatb PPPoA Relay unrepoeiic
HenocpeacTBeHHO Hay AALS
uHTepdericom:

$ create macprofile global profileid 1
macaddr 00:0E:7F:61:C1:BE

Vkazezate MAC agpec, KOTOpBIN
Oyner ucnonb3oBath DAS-3248 nms
ycranosnenusi PPPoE ceccuu:

$create pppoe global serviceprofile
profileid 1 servicename ISP1

Vkasatp Service Name, KOTOpbIi
Oyner ucnonb3oBatbest DAS-3248
(HeoOs13aTeNbHBIN mapamMeTp)

$create pppoe intf ifname pppoe-51 lowif
pppr-51 servicenameprof 1 macaddrprof 1

Cosnarb PPPoE untepdeiic

$create filter rule entry ruleid 2 action
sendtocontrol ruledir in applywhenreq
enable description PPPR_ CONTROL

Cosnatb npasuno Generic GuIbTpa
TaK, 4ToObI Bce makeTsl LCP
NepeIaBaiCh YIPABIAIOLIEMY
nporieccy. 9T0 HEOOXOAUMO ISt
obnapyxenust PPPoA ceccuu co
croponsl CPE.

create filter subrule ppp ruleid 2 subruleid
1 prototypefrom 0xc021 prototypecmp eq

Co3natb NOANMPaBHIIO C YKa3aHHEM
LCP npoTtokona (Tun mpoToKosa
0xC021)

modify filter rule entry ruleid 2 status
enable

Bxmounth CO31aHHOC TIPaBUIIO

create filter rule map ifname allpppoe
stageid 1 ruleid 2

[IpuBs3aTh faHHOE TPABIIIO KO BCEM
PPPoE unrepdeiicam

create bridge port intf portid 52 ifname
pppoe-51

Cosnats bridge port moBepx panee
co3nanHoro PPPoE unTepdeiica




[lar 11

$modify pppr intf ifname pppr-51 enable
$modify pppoe intf ifname pppoe-51
enable

$modify bridge port intf portid 52 status
enable

Bxmounts PPPoE, PPPR u bridge
port B paboTy




4.5.IP over ATM

B Hacrosmee Bpemst umeetcs aBa crocob6a nepepaun IP tpaduxa mo cersim ATM: Classical [PoA
(RFC1577) n Routed [PoA (RFC1483 Routed).

Texnomnorus Routed [PoA omucana B nokymentax RFC1483/RFC2684 B wacTu, mOCBAIIEHHON
nepenadn Tpaguka MapIpyTH3UPYEMbIX TPOTOKOJIOB.

B nannoM ciyudae kazpsl [P moBepx ATM npencraBnsioT u3 ce0s NpocTyro HHKancysuuto [P
naketoB B AALS PDU, xotopsle 3atem nepenarorcsa no ATM PVC.

Crex mpotoxonoB 17 Routed [PoA m3o6paxen Ha puc.4-20

IP over ATM

MpyKNafHble NPOrpaMmbl
TCP/IP
RFC 1483/ 2684 Routed
AALS/ ATM
ADSL

Pucynoxk 4-20

DAS-3248 cam HemocpeACTBEHHO HE TPOBOUT UHKANCYISIHI0 [POA | TTOCKONBKY sSBIsieTCS
YCTPOUCTBOM BTOPOTO YPOBHSI.

Onnako [PoA ucnons3yercs B npumenenun k [PoA to IPoE internetworking, kotopas npusBana
obecnieunts coBMecTUMOCTh ¢ Routed IPoA untepdeiicamu Ha CPE ycrpoiictBax JlanHas
npoueaypa nozsosser [P DSLAM DAS-3248 npunaumats ot ADSL CPE yerpoiictBa [POA nmakerts!,
npeoOpa3zoBbiBaTh UX B nakeTsl [POE 1 nepenaBats Ha BHemHuit Broadband Remote Access Server
(puc.4-21).
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4.5.1. Omucanue IPoA to IPoE internetworking

CymecTByroIye B HaCTOsIIee BpeMs Ha peiHKe aboHeHTckue yerpoiictBa (CPE) wacto umerot
[PoA unTepdeiicsl. I UHTEpQECH HYKAAI0TCS B MOAAEPKKe X cepBucamu MHTepHer-
nposaiiepoB. KpoMe Toro, mpoBaiziepbl B HACTOSIIEE BPEMS UMEIOT TEHCHIIMIO EPEX0a OT
ATM «x IP pemenunsm, modToOMy MOIEpKKa TAKMX HHTEPPEHCOB CTAHOBUTCS OCOOCHHO BaKHA.
Nmenno noatomy DAS-3248 nonepxuBaet Hapsany ¢ cymectBytomumu RFC 2684 Bridged
untepdeiicamu, Takxke u [PoA (RFC2684Routed) unrepdeiicol.

[Tockonbky DAS-3248 no cymiecTBy MOCT, psiMast MOJIEPKKA MapIIPYTH3UPYEMBIX HHTEp(eiicoB
3nech He mpuMeHuma. Texnomnorust IPoA to IPoE Tunneling obecneunBaer tepmunupoBanue [PoA
tpaduka Ha ADSL untepdeiicax yctpoiictBa u TyHHenuposanue ero k Ethernet nnrepdeiicam
DAS-3248 B Bocxonsiem (Upstream) HarpaBiIeHHH.

Jlns mucxonsmmero Tpaduka (Downstream) mopaepKuBaeTcs 1Ba BApuaHTa MepeHaNpaBIeHU
TIOTOKA!

1) na ocHose IP angpeca — IP address lookup, koTopsIit Hcnonb3yeTcst A1 MapIIPYTU3ALNHY Tpaduka
Ha IPoE untepdeiic (L3 Forwarding).

2) na ocaoBe MAC address / VLAN — MAC/ VLAN lookup (L2 Forwarding).

Upsteam tpacduk, nporekatomuii ot DSL x Ethernet unrepdeiicam DAS-3248, nokasan Ha pucyHKe
4-22 wupHoii ctpenkoit, HaunHatomeiicst Ha CPE cropone DSLAM (DSL untepdeiicsr). Upstream
notok ucnosab3yer L2 Forwarding (mepeHanpasienue, ocHoBaHHoe Ha MAC aznpece) u He TpeOyer
npuBJedeHus s 31oi e [P address lookup .

Downstream Tpaduk, npotekatomuii ot Ethernet untepdeiicoB k DSL untepdeiicam DAS-3248,
T0Ka3aH Ha pucyHke 4-22 sxxupHoii cTpenkoii, HaunHatonieiicst Ha NET/WAN cropone DSLAM
(Ethernet untepdeiicsr).

Jns HopmansHoro EoA Tpaduka nocrarouno jmumbs MAC aapeca i IPUHATHS PEIICHUS O
nepeHanpasineHun Tpaduka, u He Tpedyercs naopmarmu o ero IP agpece.

L3 Forwarding (IP address lookup) ucrnonb3yercst nuib 17151 iepeiadn MakeToB 110 HAMPaBICHUIO K
[PoA unTepdeiicam.



4.5.2. OcnoBuble nousitusi IPoA to IPoE Tunneling.
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[TosicHuM MOHATHSA, H300paKeHHBIE HA puc.4-22.

MAC Address Forwarding Table - Tabnuma koMmmyTanuu




Tabnuna kommyTarmu - 370 Tabnuna MAC axpecos, ucnons3yemas 1t iepeHanpannenus (L2
Forwarding) nakeroB, ocHoBbIBasick Ha uH(popmaruu 0 MAC aapece Ha3HaueHHS MAKETa,
coBMecTHO ¢ uHpopmarueit o ero VLAN Tere.

3anucu B MAC Address Forwarding Table MoryT co3naBaTbcst Kak CTaTHYECKH, TaK U
JAUHAMUYECKH B Pe3ynbTaTe 00yueHHUs.

L2 Forwarding nst [PoE Tpaduka naet BO3MOKHOCTD NepeHanpaBiiTh Tpaduk

K Ethernet uatepdeiicam DSLAM. Otcroaa cienyer, 4To HE3aBUCUMO OT TOTO, CTATHYECKUE HITH
nuHamMuueckue 3anucu ucnonbdyercs B MAC Address Forwarding tabnuiie, 00s3aTenbHO JODKHA
cymectBoBath 3amuch At WAN/NET croporst DSLAM. MAC aapec 3Toi# 3anucu - 3T0 00bIYHO
MAC aznpec BRAS cepsepa.

IP Address Lookup

IP address lookup mo ompezeneHuio nmpeanoIaraet, 9To Kax sl mpuHIMaeMblil [P maket mpoxomur
CJIEAYIOIHE LIATH:

1) IP makeT gocTuraer BXOJHOTO MOPTa;

2) B tabmure [P Address Lookup Table umercst [P mapmpyT ¢ axpecom Ha3HaueHws,
COOTBETCTBYIOIIUM aJIpeCy Ha3HAYCHHS B MPUOBIBIIEM TAKETE;

3) ecau COOTBETCTBUE HAWIEHO, TAKET IEPEHAIIPABISACTCS Ha BHIXOAHOM MOPT.

3areM makeT MepeHanpaBiIseTcs yepe3 BEIXOJHON MOPT Ha cieayronyto Touky IP mapmpyra (Next
hop). st makeToB HUCXOAMIETO MOTOKA CIIEMYIONIEH TOUKOM MapmipyTa sisiercs [PoA
uHTEepPEiicC.

[pumeuanue: [P Address Lookup ucnomnbsyercst Tonbko 111 Downstream tpaduxka. s Upstream
Tpaduka ucnois3yercs L2 Forwarding.

Jlnst BeIOOpa TUMa nepeHanpasienus Downstream Tpaduka ucnoab3yeTcs napameTp routingstatus
IPoE untepoeiica. 3nauenue enable cootserctByet L3 Forwarding, a disable- L2 Forwarding.

[Maketnwiit huabtp (Packet Filter Interface)- sBnsercs mogynem DAS-3248, nozBosstommm
PEruCTPUPOBATh MOJIb30BATENBCKUE 3a1aHNS, PELIAIOIIIE BOIPOCH! (PHIBTPALUK ONPEIEIEHHBIX
TUIIOB NAKETOB B 0011eM HHPOPMAIIMOHHOM MOTOKE. [TakeTHbIH GUIBTP HCTONb3yeTCs T00bIMU
BHJIaMH TI0JIb30BATENBCKUX MOJYJIeH s nomydeHus: u otnpaBku naketoB (ATM sueek, Ethernet
naketoB, PPPoE ¢peiimoB). [l mony4eHus nakeToB Moib30BaTeNbCKUE 3a1a4l PETUCTPUPYIOTCS B
MO/IyJIe AKEeTHOrO (UIIBTpA.

[Tonb30BaTeNbCKUI MOYIIb TIOCHUTAET MAKETHI, BKIIOYAIOIIUE aTpHOYThI (GUIBTpA.

ATpulyThl QUIBTPA PETHCTPUPYIOTCS MOAYJIEM MAKETHOTO (DHIIbTPA U BKITIOYAIOTCS B 00PabOTKY.
[Toctynarommue nakers! GUAbTPYroTCA 10 arpudyram puinbTpa kak Ha CPE ctopone, Tak 1 Ha WAN
untepdeiicax DSLAM.

[Monnepxka Mmomyns naketHoro ¢puibtpa 171t [POE nnTepderico BimogaeT B ceOst MOATCPKKY
npuema u nepepadn [IPoE ¢peiimos Ha IPoE untepdeiic. Taxxe makeTHbli GuiabTp 3aHMMaeTcs
nojepxkoit npuema u nepenaun ARP 3anpocos u oTBeToB, npuxopsmux Ha WAN unTepdeiics
YCTPOMCTBA.

Moayias ARP-ipokcu (Proxy ARP Module)

OcHoBHas 3amada mpokcu ARP moxyns — monnepxka ARP-tabmuipt. JlanHas 3a1a4a Beipaxaercs B
CTCYIOIIEM:

Vrpasnenue ARP 3amucsamu;




I'enepanus ARP 3anpocoB a1 pasperenus coorserctsuil [IP-MAC. B cinyuae IPoE sto
pazpewenne APR cooterctBuil st BRAS cepsepos;

O6nosnenne ARP kemra nmocne oopadbotku ARP oTBeTOB;

OcymiectBnenue HenocpenctseHHo ARP-npoken dynkumonana ans nabopa IP agpecos, 00ObrdHO
[PoE IP anpecos.

IPoA/IPoE Monyib - oTBeuaet 3a konpurypuposanue IPoA u IPoE untepdeiico na DAS-
3248.Ero ¢yskimu:

HEMOCPEACTBEHHO co3/lanue, n3MeHeHue, ynaneHue [IPoA u IPoE untepdeiicos. IPoA untepdeiics
OOBIYHO MCTIONB3YETCs KaK BHICOKOCKOpOCTHBIE cepBrchl win Uplink x apyromy poyrepy.
TunuyHoe ux ucnosnb3oBanue - npeaocrapieHue [PoverATM cxemsl overDSL s moacoeanHenust
oduca unu npeanpuATus K MHTepHETY;

koHpurypupoBanue Bridge mopra nan IPoE untepdeiicom;

3) ob6pabotka Tpurrepo ot moayieir ARP Proxy u Routing Database Module ast
BKIro4eHus/BbIKTI0ueHus [PoA to IPoE tunneling.

4) monmyyeHue CTaTUCTUKHU 71 00oux TuoB uHTepdeiicos: [PoA u IPoE.

Monynb Tabnuiel MappyTusaimy (Routing Database Module)

Moynb TabnuITbl MapIIPyTU3AIUH ABISETCS 0301 JaHHBIX BCEH MapIIpyTHON HHGDOPMAIUK B
DAS-3248. OHa 0TBETCTBEHEHA 3a CIEAYIOLIEE:

1) ympaBieHue MapupyTamu;

2) coznanue Upstream 1 Downstream mapipytuzanuu 1is [PoE, ocnoBbiBasick Ha nonstuu RID.
Tabnuma mMapmpyTuzanuu coaepXut nHpopmanuro 000 Becex [P mapmpyTax B cucreme.

Bee mapmpytst u ARP 3anucu B yerpoiictse conepxar B cBoeM coctase RID (Route Information
Database) - unentuduxatop 6a3bl JaHHBIX MapiipyTHOit nHGopMmaruu. RID unentudunupyer
MIOTOK MAKETOB M ONpPEeNIeT MapIIPyTHYIO HH(POPMALKIO, CBS3aHHYIO C TUM MTOTOKOM, 0a3upysch
Ha VLAN ID.

Maxkcumansnas BennunHa RID paBHa cucremuoi nepemennon GS_ CFG_ MGMT RID .

RID moxet 0bITh co3aaH, uctonb3ys CLI ,cienyronmm o6pa3om:

$create rid static rid <x>,
I'ne X mosxer nmets 3Hauenue ot 1 10 GS CFG_ MAX RID.

Tabnuia mMapmpyTH3auuy MOXeT ObITh IBYX TUIIOB:

IRD (Independent Routing Database) - He3aBucuMast TabnuIIa MAPIIPYTH3AIMH - KOTJIA B CHCTEME
nMeetcs Oosiee 0HOTO MapiipyTa U Kaxasiid RID onpenenser Tonpko oaun Mapupyt. To ecTb,
eciu co3gansl VLAN X u mapmpyt ¢ RID X, 310 03Ha4aer, yro mapupyt ¢ RID X onpenensier
MOTOK makeToB, momedeHHsIX VLAN ID X.

SRD (Shared Routing Database) - o611as Tabnuia MapIpyTu3aiu — KOrja B CUCTEME UMEETCs
ToJbk0 oauH RID u Bce motoku as1st Bcex 3apeructpupoBanHbix B cucteme VLAN ID
HaTpaBIA0TC MapuIpyToM, UMeronum 31oT RID. B sToM pexkimMe HeBO3MOXXHO co3aanue Gonee
OJIHOTO MapILIpyTa.

JLnist u3MeHeHust pexxnuma paboThl TaOIUIIBI MAPIIPYTU3ALMH CITYKUT KOMaH/a:

$modify nbsize ridcap <X>,
rae X MOXXET MPUHUMATh 3HauUeHuUs irdcapable vnw srdcapable.

YT00BI 3TH U3MEHEHUSI BCTYNUIIH B CHJTY, HY)KHO COXPaHUTh KOH(QUTYpALUIO U TIepe3arpy3uTh
CUCTEMY.



4.5.3. Konpurypuposanue crexa unrepgeiicoB IPoA to IPoE Tunneling.

4.5.3.1. KiineHTcKas cTopoHa.

Puc.23 mnoka3biBaeT, Kak JOJKEH BBIMJIAAETh CTEK HA KIIMEHTCKOM CTOpOHE U Kakue koMaH sl CLI
JIOJKHBI BBIOJHATHCS, YTOOBI CO3/1aTh KaX/Iblil HHTEpQeiic B 3ToM nepapxuu (moapoOHO KOMaH bl
koHurypuposanus unrepdeiicoB [PoA u IPoE onucansl B paznenax 4.4.4 - 4.4.6, a HIKenexammx
uHTepdEiicoB B O0NICe paHHUX pa3fenax).

Create bridge port intf ifname ipoe-<x> portid <z> status
enable

Create macprofile global profileld <y> macaddr <aa:bb:cc:dd:ee:ff>

Create ipoes intf ifname ipoe-<x> lowif ipoa-<x> macaddrprof <y=
routingstatus enable

Create ipeca intf ifname ipoa-<x> lowif aal5-<x>

Create atm ve intf ifname aal5-<x> lewif atm-<x> vpi <vpis
vei <veis

Create atm port ifname atm-<x> lowif dsl-<x>

Create dsl system

Pucynok 4-23

4.5.3.2 WAN/NET Cropona DAS-3248.

Create bridge port interface intf ifname eth-<x> portid <y> status enable
proxyarpstatus enable

Create Ethernet intf ifname eth-<x> ip <A B.C.D> mask <A1.B1.C1.D1>

Pucynox 4-24

Puc. 24 o0bscHseT, kKak gokeH Boirsaaets crek Ha WAN cropone DSLAM.

Cnavana na WAN cropone co3naetcst Ethernet nnrepdeiic, mopepx KoToporo 10ikeH ObITh CO3/1aH
Bridge nopr.

Ha WAN cTopoHe B 0OCHOBE cTeka MOKET OBITh TaKXKe arperupoBaHHBIN (aggregator) mHTEp(Eiic.



4.5.4. Coznanne, HacTpoiika u ynajaenue uarepdeiica IPoA
Jaist HacTpoiiku IPoA nnTepdeiicoB ucnoab3ywTes ciaenyromue komanabl CLI:

create ipoa intf

Ornmcanmue: coznaet HOBbII [POA untepdeiic.

CHuHTaKCUC KOMAaH/IbL:
create ipoa intf ifname ifname lowif lowif | configstatus Normal | Config |
[enable|disable]

Taéauua onucanusi napamMeTpoB KOMaH/I:

ifname ifname ums EoA unTepdeiica, 1exuT B
nuana3oHe ipoa-1..ipoa-384.
Oobs3aTenbHbII MapaMeTp.

lowif lowif Nms AALS untepdeiica, Ha KOTOpOM
Oyzet co3zan nauHblid [PoA uHTEpdeiic.
O0s3aTeJbHbIH NapamMeTp.

configstatus Normal | Config Onpenenser, sBaserca i [PoA
uHTEpQEiic aKTUBHBIM 0 TPEOOBAHHUIO.
Normal- uarepdeiic akTuBEeH Beer/ia.
Config- unarepdeiic HaxoquTcs B
HEaKTHBHOM COCTOSIHUH T10CIIe
BKJIFOUCHHS U aKTUBU3UPYETCS TOJIBKO
nocie npuema neproro [IPoA nakera ot
CPE.

OnuuoHaJbHBIN apamMeTp.
Ilonnep:xuBaeTcs TOAbKO 3HAYEHHE
Normal.

3HavyeHue no ymoruanuio Normal.

enable | disable AnvuHuCTpaTHBHBIN cTatyc EoA
unTepdeiica. ONuMOHATLHBIN
napamMerp. 3Ha4eHHe 10 YMOJYAHHIO
enable.

[Tpumep:
Komanna mnst coznanus [PoA nnTepdeiica moBepx unrepdeiica aal5-51.

create ipoa intf ifname ipoa-51 lowif aal5-51 configstatus Normal enable

modify ipoa intf
Ornucanue: U3MEHsAET napaMeTpsl cyiiecTByromero [IPoA nnrepdeiica.
CuHTaKCcHuC KOMaH]IbL:




modify ipoa intf ifname ifname [enable|disable]

[Tpumep:

Koman bl 171 BKITIOUSHUS U BBIKITFOUEHHS HHTEp(eiica ipoa-51:
modify ipoa intf ifname ipoa-51 disable
modify ipoa intf ifname ipoa-51 enable

delete atm eoa intf
Ommcanue: ynanser IPoA untepdeiic
CHHTaKCUC KOMAH/IbL:
delete ipoa intf ifname ifname

[Tpumep:
komana ynanenus [PoA untepdeiica eoa-51
delete ipoa intf ifname eoa-51

get eoa intf

Onucanue: mpocMoTp cratyca ofHoro wiu Bcex IPoA unrepdeiico DAS-3248.
CunTakcuc KOMaH/IbL:

get ipoa intf [ifname ifnamel

Buumanue: B ciyyae ecinu uHTepdeiic SBHO He YKa3aH B KOMaH 1€, BBIBOJUTCS COCTOSIHHE BCeX
[PoA unTepdeiicoB ycTpoiicTpa.

IIpumep: IIpocmoTp cratyca nntepdeiica ipoa-51
get ipoa intf ifname ipoa-51

4.5.5. Coznanne, HacTpoiika u ynajaenne uarepgeiica [IPoE

s Hactpoiiku IPoE untepgeiicos ucnonnsyrores caeayromme komanasl CLI:

create ipoe intf
Onmcanmue: coznaet HoBbI [POE nntepdeiic.
CHUHTaKCUC KOMaH /b

create ipoe intf ifname ifname lowif lowif macaddrprof macaddrprof

[ethpkttype Type2 | 802 3 | [inactivitytmrintrvl inactivitytmrintrvl |
[routingstatus enable| disable | [enable | disable |

Tabauua onucanus napaMeTpoB KOMaH/a:



ifname ifname

nms [PoE unTepdeiica, nexur B
nuramna3ose eoa-1..eoa-384.
Oobs3aTesbHbII Mapamerp.

lowif lowif Nms IPoA unTepdeiica, Ha KOTOpOM
Oyner co3nan nanubli [PoE
uHTepdeiic.
O0s3aTesbHBII Tapamerp.
macaddrprof macaddrprof Howmep npoduins (profile

id),comepxxamero MAC anpeca,
npuBs3aHHbIE K JaHHOMY [POE
uHTEepdEiiCy.

[Ipoduns MAC siBnsieTcst 00mumm
nyreM i npucBoeHuss MAC aznpecos
Ha untepdeiicax. MAC agpeca moryt
accOLMUPOBAThCA € MPOQUIEM, U ITOT
oM HIb MOKET NPUCOEAMHATHCS K
nuHTepdeiicy. mpexae yeM co3aTh
[PoE untepdetic cozmaercs mpohuib
MAC u cBs3bIBaercs ¢ HHTEpHEncoM.
B Hacrosiiee BpeMs M0JIepKUBAIOTCSA
MakcuMyM § npoduieil B cucreme.

Oobs3aTesbHBII Mapamerp.
(mst modify ipoe intf onmuuoHaNbHBIIN)

ethpkttype Type2 | 802 3

Ethpkttype - Tun nakera Ethernet,
KOTOPBIN MOXET TIepeIaBaThCsl Ha 3TOT
[PoE unrepdeiic.

[Ipasunbubie BenuunHbl Ethpkttype
cIeyrolue:

Type 2 Ethernet Packet

802.3 Ethernet

OnuuoHaIbHBIA apameTp.
3navenue nmo ymoruanuw Type2.

inactivitytmrintrvl
inactivitytmrintrvl

MaxkcumanbHOe BpeMsi B CEKYHax JUls
oOHapyxeHus JIF000il AesTeTbHOCTH
Ha uHTEpdeiice, MO UCTEUCHHIO
KOTOpPOTO eClii uepe3 uuTepdeiic He
MPOXOAAT IaHHbIE, OH MOMEYAETCs KaK
HeaKTUBHBIM OOBIYHO UCTIONB3YETCS B
clly4yae JMHAMUYECKOTO
KOH(UTYpUPOBaHUS UHTEP(EICOB.
3Hauyenue ) 03HayaeT, 4To TaiMep
BBIKJTFOUEH.

Css3aH ¢ HacTpoiikoil configstatus
[PoA unTepdeiica, COOTBETCTBYIOIIETO




nanaoMy IPoE unrepdeiicy, u nmeer
CMBIC]I TOJIBKO B CITy4ae

configstatus Config.
OnuuoHAJIbLHBIN MapameTp.
routingstatus enable| disable Benuunna, onpenensiomast
notpebnocTs B I[P Lookup B
HanpasiaeHuu Downstream . I1o
YMOYaHUIO YCTAHABIMBALCTCS B enable.
Ecnu mapamerp ycTaHOBIIEH B
coctosiaue disable, Torma KoMOMHAIMH
yaukanbHbiX Vlanid u MAC anpeca,
ONpeZIeNeHHbIX MOoIb30BaTeNeM OyeT
J0CTaTOYHO, YTOOBI HATIPABUTH TTAKEThI
10 Ha3HaueHuto O6e3 momcka IP anpeca.

OnuuoHaJbHBIN MapamMeTp.
3HayeHune 10 YMOJTYaHHUIO enable.
enable | disable AnvunuctparuBHbli ctatyc [PoE
unTepdeiica. ONuMOHANIbLHBII
napamerp. 3HaueHue M0 YMOJYAHHUIO
enable.

[Tpumep:
Komanna nns coznanust [IPoE untepdeiica mosepx untepdeiica ipoa-51.

create ipoe intf ifname ipoe-51 lowif ipoa-51 macaddrprof 1 enable,
rae macaddrprof Homep MAC npoduis co3JaHHBII 3apaHee KOMaHI01
create macprofile global profileid 1 macaddr XX:XX:XX:XX:XX:XX

modify ipoe intf
Onucanue: u3MeHseT napameTpsl cymectsyroniero IPoE untepdeiica.
CHuHTaKCUC KOMAaH/IbL:

modify ipoe intf ifname ifname | macaddrprof macaddrprof || ethpkttype Type2 |
802 3 || inactivitytmrintrvl inactivitytmrintrvl |
[ routingstatus enable |disable | [enable | disable |

Buumanue: [lepen nameneHneM mo0bIx mapamMeTpoB cyiectByroiero [PoE untepdeiica
HE0OXOIMMO €ro BBIKITFOYUTD

modify ipoe intf ifname ipoe-51 disable
A mocne BHeCeHHs BceX HEOOXOAMMBIX U3MeHEeHH B KoHpurypanuio IPoE HeoOXoaumMo BKITIOYHTD

ero B paboty
modify ipoe intf ifname ipoe-51 enable



[Tpumep:
[TocnenoBaTenbHOCTH KOMAH T M3MeHeHus mapamerpa ethpkttype unrepdeiica ipoe-51
Ha HoBbIe 3Ha4YeHus (ethpkttype 802 3):
modify ipoe intf ifname ipoe-51 disable
modify ipoe intf ifname ipoe-51 ethpkttype 802 3
modify ipoe intf ifname ipoe-51 enable

delete atm eoa intf
Ommcanue: ynanser IPoE unrepdeiic
CHHTaKCUC KOMAH/IbL:
delete ipoe intf ifname ifname

[Tpumep:
komana ynanenus [PoE unrepdeiica eoa-51

delete ipoe intf ifname ipoe-51

get ipoe intf
Onucanue: mpocMoTp craryca ofHoro win Becex IPoE unrepdeiicor DAS-3248.
CHHTaKCHC KOMaH/IbI:

get ipoe intf [ifname ifname]

Buumanue: B ciyuae ecnu uaTepdeiic SBHO HE YKa3aH B KOMaH i€, BEIBOJUTCS COCTOSTHUE BCEX
IPoE unTepdeiicor ycTpoiicTaa.

[pumep: ITpocmoTtp cratyca unTepdeiica ipoe-51
get ipoe intf ifname ipow-51

4.5.6. Co3nanne, HacTpoiiKka u yaajuenue bridge-nmopra Ha KJIMEHTCKOW CTOPOHE.

Bridge mopt HacTpanBaeTcs aHaIOTMYHO JPYTUMH HHKANCyasuusM (cM. pazaen o RFC1483
Bridged), mpuBeneHHBIM BhIIIE, TOJBKO B KauecTBe ifname uaTepdeiica, Ha 6a3e KOTOPOro
co3maercs bridge mopT, ykaspiBaeTcs ipoe uHTEpdeiic.

[Tpumep:
create bridge port intf ifname ipoe-51 portid 52 learning enable status enable
4.5.7. Co3nanne, HacTpoiika u ynanenue bridge-nmopra Ha WAN ctopomne.

Bridge mopt HacTpauBaeTcs ananoruuHo 1m.4.4.6, Ho B kadecTBe ifname unTepdeiica, Ha 6aze
KOTOpOTO co3maetcs bridge mopt, ykaspiBaercs eth-1 unm eth-2 unrepdeiic.



Kpwme toro, kontekcte [PoA to IPoE Tunneling, BBoasSTCS 0MONHUTENBHBIN mapameTp ais Bridge
nopTa.

proxyarpstatus - HeoOs3aTeIbHBIN TapaMeTp, KOTOPBIH onpenenset, oyayT au ARP 3anmpocsr (s
KOTOPBIX UCTONb30BaHO Proxy ARP) mpuHuMaThCs M 00pabaThiBaThCSI Ha 3TOM HHTEpdETice.
[TapameTp npuHUMaeT JBa 3Ha4YeHus - enable u disable.

[Tpumep:
create bridge port intf ifname eth-1 portid 53 status enable proxyarpstatus enable

4.5.8. Jloruka padorsl u konurypupoBanue Upstream noroka B [PoA to IPoE
Tunneling.

4.5.8.1. Kondurypuposanne ARP.

Texymas peanmuzanus [PoA to IPoE Tunneling mogo6na «mmonoBrHe MapuipyTu3zaTtopay, y
kotoporo B Downstream Hanpasienuu ucnosbiyercs [P address lookup, a 8 Upstream
Hanpasienuu ucnoibzyercss MAC address forwarding. Jlns Upstream notoka gomkeH ObITh
CKOH(UTYpUpPOBaH MapuIpyT 10 YMOTYaHHI0. MapIpyT M0 yMOJIYaHHUIO IO CYIIECTBY O3HAYAET,
uto Bech Tpaduk CPE nomxen nepecsutathess Kk WAN cTopone.

$create ip route rid <x> ip 0.0.0.0 mask 0.0.0.0 gwyip <A.B.C.D> ifname ANYWAN

[1Inr03 (gwyip)- 310 06b1uHO IP apec BRAS cepsepa. {ns Bcex tex IPoE unrepdeiicos, y
KoTopbIX vlan id bridge moptoB oTobOpaxatoTcs Ha AanHbI RID, 10mKeH HCONb30BATHCSL ITOT
MapIIpyT N0 yMOIT4aHuo. OToT MapuipyTy Tpedyercs mist ARP 3amicu BRAS (agpec [P A.B.C.D),
KOTOPBIi IOJDKEH pasperuarbes TakuM 00pazom, uToObl upstream MAC address forwarding mor
npou3oitu. ARP mMoxer KoHQUTYyprupOBaTHCS WM CTAaTUYECKH WM AUHAMUYECKH. B 3aBucHMOCTH
ot Beimeckazannoro, Wi B MAC address forwarding Tabnmuiie co3gaercs craTudeckas 3anuch Win
3Ta 3amuch OyJeT Co3aHa JMHAMUYECKH.

Craruueckoe koHurypupoanue ARP
$create arp rid <x> ip <A.B.C.D> macaddr <a:b:c:d:e:f>
$gvrp port info portid <IPOE-BrigePortld> portvlanid <x>

Kak ckazano Bble Mapupyt 1o ymonayanuio nooasies s aapeca [P A.B.C.D ans rid <x>. ARP
171 aToro azapeca [P paspemaercs kak pe3ynbrar co3aanus cratnueckoit ARP 3amucu s 1P
anpeca <A.B.C.D> u rid<x> xak moka3aHo B epBoil KOMaH/Ie.

Ilpumeyanmue:
B ciyuae IRD, vlanid <x> oto0paxaetcst Ha RID <x>, B ciyuae sxe SRD , Vlanid <x> nomxkeH

otobpaxarbcst Ha RID <y>, rne <y> -Hekotopslit RID coznannsiit B SRD pexume. Vlanld <x> n
RID <x / y> nomxHbI OBITH YK€ CO3/IaHBI B CUCTEME PaHee.



Vlanid B bridge port, coznannoro Haa IPoE untepdeiicom onpenenen kak <x>, 4To 3HAUUT YTO BECh
upstream tpaduk u3z CPE nonywaer teru storo Vlan Id. Bridge mopt WAN cropoHns! JomkeH ObITh
yieHoM 3Toro VLAN. Bropas komaHa, mokasaHHas BbIIIe, WITIOCTpUpYeT, kak PVID moxer ObITh
npuBs3aH K bridge mopry.

Cnenyromas komanaa CLI unmoctpupyer kak VLAN ID <m> MoXkeT c03/1aBaThCsl B CUCTEME C
nopTaMu-ieHaMu <a> u <b>.

$create vlan static vlanid <m> vlanname <NAME> egressports <a> <b>

B ciyuae IRD, IPoE unrepdeiic, y koroporo vlan id bridge mopra paBHo <x> u oToOpakaeTcs Ha
RID <x> ,moxeT ucnonb3oBath A1s Gopeapaunra upstream tpaduxa MAC agpec,
CKOH(UTYPHPOBAHHBII CTATHYECKH.

Ho s npotekanus upstream Tpaduka HeoOX0auMo, 4ToObI cyiiecTBoBasa 3anuck B MAC address
forwarding Tabmune st 3Toro MAC. D1a 3anuch 10mkHA ObITh KOHOUTYpUpPOBaHA KaK MyTh NI
Bcero Tpapuka ¢ MAC anpecom HasHaueHus a:b:c:d:e:f u vlanid <x> ,nmpennasnayenHoro WAN
cTopoHe. Hampumep, B KoMaH/ie TaHHOHM HUKe, JUIS co3ianus cratnueckoi 3amucu B MAC address
forwarding Tabmuie, Bridge port id <Y> npencrasnser coboii bridge mopt ogHoro u3 naTEpdHEiicoB
Ha WAN cropose.

$create bridge static ucast vlanid <x> ucastaddr <a:b:c:d:e:f> portid <Y>

Jlunamuyeckas Kouduryposanue ARP
Kaxk ckazano Boie, ayis [P agpeca A.B.C.D 6bu1 no6asnes mapuipyt no ymomyanuio (¢ RID <x>).

$modify gvrp port info portid <IPOE-BridgePortld> portvlanid <x>

Vlanid Bridge mopta, coznannoro naa IPoE untepdeiicom onpenene kak <x>, 03TOMY BeCh
Upstream tpadux ot CPE nonyuaer 3tot Vlan Id. WAN bridge nopt nomkeH Takxke ObITh YIEHOM
sroro VLAN. Cnenyromue CLI komanasl wumocTpupytoT, kak VLAN ID <m> mMoxeT co3aaBaTbcs
B CHCTEME C €ro WieHaMu - bridge mopramu <a> u <b>.

$create vlan static vlanid <m> vlanname <NAME> egressports <a> <b>

CnenoBarensHo, B ciydae ciydaid IRD, IPoE untepdeiic, ueit vlan id bridge mopra (paBHblil <x>),
otobpaxaercs Ha RID <x>, saBnsercs MapupyToMm 1o ymondanuto 11 Upstream Tpaduka, HO 6e3
co3manug ctatnueckor ARP 3amucu.

B takom cuenapuu, ARP nomken pazpeniatcs AMHAMUYECKH.

$create ip route rid <X> ip <E.F.G.H> mask 255.255.255.255 gwyip <E.F.G.H>
ifname ipoe-<N> proxyarpstatus enable

Upstream mapmpyt yxe co3znat 1 RID <x>. Co3nanue ke BbIIIEyKa3aHHOTO MapuipyTa Juis
Downstream tpaduka HazHayaet IP anpec IPoE unrepdeiica. Takxe on onpenenser, uro mis [P
MappyTusanuu, Oynet ucnonab3oBatbes [P agpec <E.F.G.H> nnst RID <X> u o Oyzner
MapHIpyTU3UPOBaThCS Ha ipoe-<N> unTtepdeiic. Mcnonp3ys BCro 3Ty HHPOPMAINIO, TEHEPUPYETCs
ARP 3anpoc nia P agpeca, onpeneseHHOM B MapIpyTe [0 YMOJIYaHUIO Kak ajpec nuiro3a . BRAS



orBeyaeT Ha 3ToT ARP 3ampoc. [Tonmyuns ARP otBer or BRAS, ARP tabnuua koppextupyercs mis
storo RID. Kpome Toro, Ha ocHoBanuu o0yuennst MAC aapecy uCTOUHMKA, CO3AETCs 3aMiCh B
MAC address forwarding Tabmaure, kotopas sIBIS€TCS HEOOXOIMMBIM YCIOBUEM ISl IPOTEKAHHS
Upstream tpacduka.

4.5.8.2. Jloruka padorsl IPoA to IPoE Tunneling B Upstream nanpasJieHun

f— Default Route for RID Y

"
—

ARP for the default gateway’s IP address for RID Y
f

& RID ¥

Port Wan [d X

IPoA (2634

Routed
En ulaticn MAC Address

Forwarding Table

BRAS MACADDR

Pucynok 4-25. Anroput™ IPoA to IPoE B Upstream HampaBineHun

[Iar 1.Co3naercs Bridge port Ha cootBercTBytomem [PoE untepdeiice. VLAN ID X nanHoro
TIOpTa UCTIONB3YETCS ISl OTOOpaKeHHs ero Ha cooTBeTcTBYyommuiA RID.

[Iar 2. B cryuae IRD pesxxuma tabauusl mapupytuzanun VLAN ID X otoOpaskaercs 0JjuH B OAUH
Ha cootBetcTBytommii RID. B ciyyae SRD pexuma VLAN ID X otoOpaxaercs Ha e AMHCTBEHHbIN
Mapmpyr, co3nannbiid yerpoiictBoM. Ecmn VLAN ¢ ID X He co3aH B cucTeMe, TO HUYEro
npoucxoauts He Oyznet. Tpaduk Oyaer mpoTekaTh TOJIBKO B TOM ClIydae, €ClId COOTBETCTBYIOLIUH



VLAN co3nan Ha o6enx croponax DSLAM (t.e. Ha Bridge untepdeiicax nosepx IPoE u Ethernet
uHTepdeiicoB), a Takxke 00a 3T MHTEpdeiica sBustoTCS wWieHaMu oqHOro VLAN.

[ar 3./{ns Toro uto0b1 Upstream Tpadguk MOT pOTeKaTh B CUCTEME, B CUCTEME JIOJIKEH ObITh
CO3/1aH MapUIPYT MO YMOIYAHUIO ¢ COOTBeTCTBYomMM RID .

[lar 4.Ecnn MapmpyT 1o yMOJTYAHUIO YK€ CYLECTBYET, poBepseTcs, pa3peeH a1 ARP-3ampoc
JJISL MapIIpyTa 1o yMoJ4aHuto ¢ TeM ke RID wnu ¢ gpyrum.

[lar 5. Ecmu ARP pazpemraercs ¢ Tem e RID, Torma Destination MAC azipec Bo Bcex Takux
nakeTax gpoikeH 0b1Th MAC ampecoM, o6o3HaueHHbIM ganHON ARP 3amuchro. O6braH0 3170 MAC
anpec BRAS cepsepa.

[lar 6. Ecin ARP ne pemaercs, noceuaercs ARP 3ampoc k BRAS cepsepy amns atoro RID. ARP
3aIpoc JI0JKEeH ObITh TErMPOBaHHBIM MakeToM ¢ vlanid cootBetcTBytOmUM naHHoMy RID.

[Tar 7: ARP otser, nomyuennsiii ot BRAS, koppextupyer ARP-kem DAS-3248 nns atoro RID.
O6nosnsercs Takke 1 MAC address forwarding tabmuia. Kak Tonsko Arp 3ampoc pasperies,

Upstream tpaduk a1s ganHoro RID moxker mpotekats. Destination MAC aapec Bo Bcex Takux
nakerax JomkeH 0b1Tb MAC anpecom, ykazanHbIM ARP 3anuchio (kak ObUIO MOKa3aHo B miare S).

Ecmu ARP pasperen, Torga IPoE nntepdeiic umeet nHbopMaImo 0OTHOCUTEILHO CBOETO
cooctBenHoro MAC anpeca (u3 unpopmauuu MAC npoduns, nonydeHHbIM HHTEphENCOM
nonyuwi npu ero conanun), MAC agpeca BRAS (13 ARP) u Vlanid, kotopsiit fomkex
UCTO0Jb30BaThes st MapkupoBku naket (Vlan Id bridge mopta). Takum 06pazom, makersl,
npuxopsue co cropousl CPE, MoryT TynHenupoBatcs B Ethernet ¢peiimbl, co3naHHbIe HCTIOB3YS
BbIlIeYKa3aHHYI0 HHpopMaiio WAN croponsl. [lockonbky, IP lookup He ucnons3yetcs mns
Upstream Tpaduka, B MAC address forwarding Tabnure

HY)XHO umeTh 3amuch 111 MAC agpeca BRAS st Toro, 4toObl MakeThl, MpeaHa3HAYCHHBIE IS
WAN cTopoHbl, MOTJIH OBITH TIEPECIaHbl KOPPEKTHO. ITa 3aMUCh MOKET ObITh UM CO3JjaHa
JTMHAMHYECKH TIOCPeACTBOM 00ydeHus ¢ ucnonbzoBanneM MAC anpeca uctounnka (korga ARP
OTBET MpuHUMaeTcs co ctopoHbl BRS) nnm MoxxeT ObITh CKOHOUTYpHPOBaHA CTATUYECKH.



4.5.9. Jlornka padornl u koHpurypuposanue Downstream noroka B IPoA to
IPoE Tunneling.

Dawngiraarm ke for POE inerface

IP Address Lookup
Tahla

Whin Id WS aidiass

IFQAL P PRI
AIOR

MET SIDE

rowlimgsiatus: dlnhko

roaitimpstates: anable
WAL Profil

WAL Addreey 0

AT A
Farsarding Table
IPOAE LA

MACAIOR | ID

Pucynok 4-26. Anroputm pa6otst [PoA to IPoE B Downstream HampaBneHnn

Pucynok 4-26 omuchIBaeT MOCIEIOBATENLHOCTD ACHCTBHIMN, TPOUCXOAAIIMX MPH paboTe ¢
Downstream motokom. B 3aBucumocts oT koH(uUrypaimu napamerpa routingstatus va [POE
uHTep(eice BO3SMOXKHBI OUH U3 ABYX CIEAYIONIMX BAPUAHTOB:

- IP lookup, 6asupyrommiicst Ha IP agpece (M300paskeH TOJICTOM CTPENKOM Ha pUCYHKE 4-26).



- [Ipsimast mepecoinka nakera Ha [POE untepdeiic 6e3 IP Lookup (n300paxeH TOHKON CTpenKoii Ha
pucyske 4-26).

[ar 1. [laket, npexnazHauennslii s [PoE unrepdeiica, npunumaercs WAN unrepdeiicom
DSLAM. Ecnu naker untagged, on 6yaer npomapkuposad Vlan Id Bridge mopta WAN
uHTepdeiica.

[ar 2. Ucnons3ys MAC anpec na3nauenus u Vlan Id makera, npoussoautcs L2 Forwarding.
3anuck B MAC address forwarding Tabnune coznaercs, ucnons3ys MAC aapec 8 MAC npoduns,
cBsi3anHoro ¢ [IPoE untepdeiicom n Vlanld bridge unrepdeiica, coznannoro Hajx [IPoE
uHTepdeiicom.

[IIar 3. Komounarms Vlanld 1 MAC aapeca ucnonbiyetcs st lookup, kak 061710 00bSICHEHO B
mare 2.

Ecnu routingstatus ycraHosieH B enable Torna:

[Mar 4. IP lookup tpebyetcs ans storo IPoE maker. IP lookup npousBoautcs, 6azupyscs Ha RID u
IP anpece nasnauenus B makere.Mudopmarmio o RID momygaem, kak mpou3BOJHYIO OT

Vlanld ,npounTannyto u3 makera (MCTOMB3Ys TAOIHMITY MAPIIPYTH3ANHA U MAPIIPYT, TOOABICHHBIH
n7s atoro RID).

[lar 5. Uadopmanus o RID oOGcnenyercs B KOHTEKCTE YCTaHOBICHUS PEKUMA MaPIIPYTH3AIUH
(IRD umu SRD).

[Mar 6. Ectu P lookup yBenuacs ycnexowm, naket unkancymupyercs B Routed RFC 2684
LLC/VC ¢opmar u noceinaercst CPE cropone DAS-3248 na unrepdeiic, ycranoBneHHbli B xoze [P
lookup moucka.

Ecmu routingstatus ycranasnen B disable Torna,

[lar 4. YuaukanbHas komObunauus MAC anpeca u Vlanld ucnonbsyercs, uro6s Haiitu CPE
uHTepdeiic 1 mepeHanpaBUTh eMy MakKeT.

BHumanmue:

Jlnst mpotexanus kak Upstream, Tak 1 Downstream tpaduka, Tpedyercs, 4ToOBI COOTBETCTBYIOIIHI
Vlanld u RID 66111 co3nanst B cucteme. CootBerctBytomue [POE 1 WAN unTepdeiich 10mKHET
ObITH wieHa 3Toro VLAN.

Bridge mopt Han IPoE untepdeiicom nomken ObITh CO3aH U AIMUHUCTPATUBHO BKITIOYEH.

4.5.10. Jloruxa pa6orsl u konpurypupoBanue Proxy ARP B IPoA to IPoE
Tunneling.

DAS-3248 nognepxuBaer ARP-nipokcu anst IP agpecos, ckonpurypruposannbix Ha [PoE
untepdeiicax. Ecnu ARP 3anpoc npuxoaut ans takoro IP agpeca, DAS-3248 B otBeT Ha ARP
3anpoc noceutaer ARP otBer ¢ anmaparhsiv agpecoM cootercTByronmM MAC aapecy,



conepsxamemycss B MAC npodune, ceszannomy ¢ [PoE unrepdeiicom. Anropurm pabotst ARP-
NPOKCH MOKa3aH Ha puc.4-27

Raoute entry found for IP
<ABC.D=

15 promyarpetalus
aabled for this IP
Rouka?

From the Interface index of this routing
eniry, extract the Mac Address profile WVan Id =A=>
address and respond o ARP raquest

F 3

WAL Profle
mec Address

ARP request for IP <A B.C.0=

FILTER RLILE

Bridae Port
IPoE tunnel
IPod (2684

ARP Reply

Pucynok 4-27.Anroputm padotst ARP-mpokcu

1.ARP 3anpoc npunumaetcs ¢ WAN ctoponst DAS-3248. VLAN Id, conepskarmmuiics 3Tom B
IIAKeTe, YKa3blBaeT Ha cooTBeTcTBYOmui RID.

2. Ecnu cymectByer Downstream mapuipyt asist cootBerctBytomero RID u [P agpec Ha kKoTopblii
npumien ARP 3ampoc- 31o sBnsiercs goctatouHoi nHdopmarmeid, utoosl oTBeTUTh HAa ARP 3ampoc.

3. Anmmaparssiii aapec ans orBeta ARP nomywaercs u3 npoduins agpeca MAC, cBf3aHHOTO €
Downstream mapmpyrom IPoE unTtepdeiica.

4. Jins ARP-npokcu mapamerp proxyarpstatus bridge mopra Ha WAN cTopoHe JokeH ObITh B
cocTosiHUU enable. DToT mapametp ompenenser, Oyaet ARP-npokcn (yHKIIMOHAT HCTIONB30BATHCS
1t ARP 3anpocoB Ha 3ToM uHTEpdeEiice.



5. 3anuck B Tabnuile MapipyTH3auu as aapeca [P, s kotoporo npuinen ARP 3ampoc, nomkHa
UMETH TTapaMeTp proxyarpstatus B coctostHum enabled.

6. lnst Toro uto0s1 ARP-nipokcu Moy utoOs! nmony4uts Bce ARP 3anpocst ot WAN croponsl,
JOJKHO OBITH CO3/IaHO MPABUJIO 171 makeTHoro gpuibTpa DAS-3248, koTopoe nmochuiaeT KOMuio
Bcex ARP 3ampocoB B Management Plane.Ilone description 3Toro npaBuina JoKHO OBITh

IPoE_ CONTROL.

Cnenytomee CLI xomaHzb! moka3biBaloT KoHpurypuposanue ARP-nmpokcu:

1. $modify bridge port intf portid <X> proxyarpstatus enable
Ota koMaH 1a nokasbiBaeT, uTo ARP 3ampocel, monydennsie ¢ WAN untepdeiica DSLAM,
COOTBETCTBYIOIIETO TOMY TIOPTY MOCTa OyIyT paspeniaThes, ucnonbiys ARP-mpokcn.

2. $modify ip route rid <Z> ip <A.B.C.D> mask <E.F.G.H> proxyarpstatus enable
Ota koMaH 1a mokasbiBaeT, uTo ARP-nmpokcu Oyzer ucnonb3oBarses 1 [P agpeca
OIPENIEIICHHOT0 B 9TOM Mapipyre u uist 9toro RID.

3. $create filter rule entry ruleid <Y> action copytocontrol description
[POE_CONTROL applywhenreq enable

4. $create filter subrule ether ethertypefrom 0x806 ethertypecmp eq
dstmacaddrfrom ff:ff: ff:ff:ff: ff dstmacaddrcmp eq ruleid <Y> subruleid 1

5. $create filter rule map ifname alleth stageid 1 ruleid <Y> ordered 1

6. $modify filter rule entry ruleid <Y> status enable

[lepBas koMaHza B BBILIEyKAa3aHHOM HabOpe KOMaH/l CO3/IaeT MPaBUIIO C ICHCTBHEM copytocontrol.
OT0 03HaYaeT, YTO BCE MAKEThI, MOAMAIAONINE MO/ 3TO NPABIIIO JOKHBI KonupoBathes B Control
Plane u, cienoBatensHo, ARP-nipokc Moyiib ©MeEET BO3MOXKHOCTD TIOJTYIUTh HX.

Bropas xoman/a co3/jaeT MOANPaBHIIO B Mpeeax BbIIEYKa3aHHOTO TIpaBuiia, KOTOPOE OMpe/ieIserT,
4TO MakeThl ¢ mupokoBemmareabHeiM MAC anpecom B mone MAC aapeca Ha3HAUSHUS M TUTIOM
Ethernet 0x806(ARP), nomxHbI 06110 00paboTaHb! STUM GUABTPOM. [pyriuMu c10BaMH, 3TO
o3HaydaeT, uTo Bce 3anpockl ARP Ha Bcex VLAN nomkHbI ObITh 00pab0TaHBL

Tpetbs komana oTOOpakaeT co3aHHoe MmpaBuiio GpuibTpa Ha Bee uHTepdeiricsl WAN .O1o 3HauwmT,
YTO OHO IPUMEHAETCS I BCEX MAKETOB, MpUHUMaeMbIX ¢ WAN CTOpOHBL.

YerBepTas KOMaHIa aKTUBUPYET (BKJIIOYACT) TIPABHUIIO.



Iar 1

[Ilar 2
lar 3

[lar 4

ITar 5

[ar 6

[Ilar 7

Iar 8

[Ilar 9

[ar 10

Mlar 11

ar 12

[lar 13

4.5.11. Ilpumep nacrpoiiku IPoA to IPoE internetworking

B kauectBe WAN untepdeiica ucnonb3yercs eth-1 (moBepx Hero no ymondanuto cosjan bridge id
385 unrepdeiic).

B xauectBe CPE untepeiica ucnonszyercs 24 ADSL nopr.

Hcnonszyercs IP Lookup.

Ucnonezyercs IRD pexum paboThl TaOMMIBI MApLIPYTH3ALUH.

Hcnons3yercs Proxy ARP.

BRAS cepsep umeer [P 192.168.100.1 u MAC aapec 00:0E:7F:61:C1:BE

Komannma

JevicTBue

$vlan static vlanid 3 vlanname IPoE 1

Co3znare KOppecOHIUPYIOLIHN
VLAN

$create rid static rid 3

Cozmars RID

$create ip route rid 3 ip 0.0.0.0 mask
0.0.0.0 gwyip 192.168.100.1 ifname
anywan

Cosnars default route st 3roro RID

$create atm ve intf ifname aal5-51 vpi 1
vci 50 lowif atm-24

Cosnars HoBeIE ATM VC
untepdeiic mosepx 24 ADSL nopra ¢
napamerpamu VPI 1, VCI 50

$create ipoa intf ifname ipoa-51 lowif
aal5-51

Coszpnats IPoA unTEpdeEiic
HernocpeACcTBeHHO Hax AALS
uHTepdericom.

$create macprofile global profile id 1
macaddr 00:0E:7F:61:C1:BE

Vkazatb MAC npoduiib, KOTOpBIit
Oyner ucnonn3oBatbes [POE
nHTepdeiicom

$create ipoe intf ifname ipoe-51 lowif
ipoa-51 macaddrprof 1 routingstatus
enable

Cospats IPoE unrepdeiic

$create bridge port intf ifname ipoe-51
portid 52

Cosnatb bridge unrepdeiic mosepx
IPoE untepdeiica

$modify vlan static vlanname IPoE 1
egressports 52 385

Cnenats CPE bridge mopt u WAN
bridge mopt unenamu
koppecnonaupyromero VLAN

$modify gvrp port info portid 52
portvlanid 3

Bxmounts CPE bridge nopt 8 VLAN

$create ip route rid 3 ip 192.168.100.200
mask 255.255.255.255 gwyip
192.168.100.200 ifname ipoe-51
ProxyArpStatus enable

[Ipucouts IPoE untepdeiicy IP u
co31aTh MapuIpyT ¢ 3TuM [P u
cootBeTByrommM RID (Proxy ARP
BKJIIOUEH)

$modify bridge port intf portid 385
proxyarpstatus enable

Bxmounts Proxy ARP Ha WAN
bridge unrepdeiice

$create filter rule entry ruleid 2 action
copytocontrol description
[POE_CONTROL applywhenreq enable

Co3nath mpaBuiIo ¢ ICHCTBIEM
copytocontrol. Bce makersi,
TIO/INA/IA0IIUE MOJ] ATO TPABUIIO
TOJDKHBI KommpoBaThes B Control




[lar 15

[lar 16

[lar 17

[ar 18

Plane u, cnenosatensno, ARP-
IIPOKCH MOJTYJTb HUMEET BO3MOKHOCTD
TOJTy4Yath UX.

$create filter subrule ether ethertypefrom
0x806 ethertypecmp eq dstmacaddrfrom

tf AT ff: ff:ff:ff dstmacaddremp eq ruleid 2
subruleid 1

Coznath mOAMPABUIIO B TIpeeax
BBIIIEYKA3aHHOTO TPaBHJIa, KOTOPOE
OTIPEENSIET, YTO MAKETHI ¢
mupokosemarensHeiM MAC ampecom
B noje MAC azipeca Ha3HaYECHUS U
tunom Ethernet 0x806(ARP),
JOJDKHBI ObLTO 00pabOTaHbI 3TUM
GunbTpoMm.

$create filter rule map ifname alleth
stageid 1 ruleid 2

Oto0pa3uth co31aHHOE MTPABUIIO
¢unbTpa Ha Bce unTepdeiicer WAN
(Ethernet)

$modify filter rule entry ruleid 2 status
enable

BKi1rounTh CO31aHHOE IPABUIIO

$modify bridge port intf portid 52 status
enable

Bxumounts CPE bridge port B paboTy




S. /lonoJTHUTEIbHbIE BO3MOKHOCTH TEXHOJIOT UM
nocryna B cersix ADSL

5.1. Buabl Texnosiorui gocryna B cersaix ADSL

Cxema co cratmueckumu ( pukcupoannbiMu) IP agpecamm.

JlaHHas cxema SIBISIeTCS] caMOi POCTOH, HO M CaMOii HETHOKOI.

B takoit cxeme DSLAM 1 MozieM BBINOTHSAIOT POJib MPO3PAYHOr0 MOCTA U 110 CYTU CBOEH
ABJIAIOTCS Kak Obl “yamuHuTeNeM” 00braHOM cet Ethernet mocpenctBom Texnomornu ADSL.
[P ampec npucBanBaeTcs Ha KOHEUHOM KOMITBIOTEPE MOJIb30BATENS, @ BCE YCTPOMCTBA
HAXOIATCSA B OTHOU «IUIOCKOI)) CETH.

BapuanTtoMm Takoii cXxeMsbl SBISETCS CIydail, KOr/ia MOJIEM KJIMEHTA BBIMOJISET UMEET 2
nHTepdeiica U BBIMOIHAET POJb MapIIpyTu3atopa. B aTom cnydae cratnueckuii [P anpec
’ecTko mpucBanBaercs yxe Ha WAN unTepdeiice Moaema, a 32 MOJIEMOM MOJKET CKPBIBATHCS
HECKOJIBKO JIOKAIbHBIX KOMITBIOTEPOB MOJIb30BATENEH.

Tewm He MeHee, naxe B 3Toi cxeme DSLAM BbINOMHSAET poJib MPO3pAYHOTO MOCTA.

Ma T W; at op
(L3 romuyTaTop)

DAS-3248 rev.B

Client

Pucynok 4-28. Cxema ADSL noctyna ¢ ¢uxcupoBanusivu [P agpecamu

DHCP. Cymnocts DHCP — nientpanu3zoBanHas pasnaua [P agpecos knuentam ¢ cepsepa DHCP.
JlanHast cxema siBisercs Ooliee ynpaBisieMoi U O3BOJIsETCs YIpaBIATh pasgaueit [P anpecos

abOHEHTaM B COOTBETCTBUH C MOJUTHKAMHU O€30MaCHOCTH U YIPaBJIEHHUS, HACTPOCHHBIMH Ha
DHCP cepsepe.



DHCP server

DAS-3248 rev.B

Client
(DHCP client):

Pucynok 4-29. Cxema ADSL noctyna no DHCP TexHonoruu

2.PPPoE.Cyunocts PPPoE- npocras ayreHTH(puUKAalMs M101b3BaTENs HA OCHOBE CBSI3KU
norun/maponb, xpausuuiics Ha PPPoE cepsepe. Taxoke kak u DHCP, nannas cxema siBisercs
YIPaBJIAEMOM U TIO3BOJISIETCS YIPABIATH pa3naueid [P axpecoB B COOTBETCBUU C OIUTHKAMU
0e30macHOCTH U yrpasieHus, HacTpoeHHbIMU Ha PPPOE cepsepe.
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Pucynok 4-30. Cxema ADSL nocryna no PPPoE Texnomnoruu



5.2. ®yuxuust DHCP option 82 (DHCP Relay Agent).

5.2.1. Cymnocts pynkuuu DHCP option 82.

®ynkuus Option 82 ucnons3yercs Relay Agent (areHToM nepeHanpasieHus 3alpOCoB) s
no6asnenus pononanutensHoi nHGopmaruu B DHCP — 3anmpoc knmenTa. Ota uHGopMarus Moxer
OBITh UCIION30BaHA JUIS IPUMEHEHHS! IOJTUTHK, HAMTPABJICHHBIX HA yBEIUYECHHUE YPOBHS
Oe3omacHoCTH ¥ A(Q(PEKTUBHOCTH CETU. JTa TeXHOIOTUs onrcaHa B cranaapte RFC 3046.

DSLAM wmosxet 6biTh ckoH(uUrypupoBaH B kauecTBe arenta DHCP relay, 4to 3HaunTeI6HO
pacimpseT BO3MOXKHOCTH ucnoab3oBanust DHCP cepBepoB B ceTH, M03BOISIA HCIOJIB30BATh OJIUH
DHCP cepgep ans neckonpkux nojacereil. DSLAM, paboraromuii B kauectBe DHCP relay arenta
nepenanpasiser DHCP 3ampoc ot knnenTa B nokanbHOM cetd Ha yaraneHHsii DHCP cepsep. DHCP
cepBep UICHTUQUIMPYET KIKMEHTa ¢ hcnoab3oBanueM napameTpos Circuit ID u Remote ID, mocrne
4ero BbIIAET HYXkHbI [P anpec B apeHy KIneHTy, nmociaaBuieMy 3ampoc.

DHCP server MapuwpyT u: aTop
(L3 roMMyTaTOp)

DAS-3248 rev.B

Client
(DHCP client):

Pucynox 4-31. IIpumep cxemsl foctymna ¢ ucnons3zoBanueM DHCP Relay



5.2.2. Cunrakcuc komang DHCP option 82 na DAS-3248.

modify dra global config
Omnucanue: [mobansHoe Bkmouenue pynkiuun DHCP option 82 (DRA) na DSLAMe
Cunrakcuc:
modify dra global config | status Enable|Disable |

Jns ©ynkuun DHCP option 82 o0si3atenbHbIM ABIsIeTCS CHauaa co3aanue npoduis Intermediate
agent (IA) . ITpoduns 1A yka3Baercs husnuenckue napamTepsl Bkiodaembl B Terd DRA TToatomy
IPHUBEJIEM €r0 CUHTAKCHC:

create ia profile entry
Onucanue: Coznanue npoduns Intermediaye Agent (IA)
Cunrakcuc:
create ia profile entry profileid <dec> | anitype auto|config | [ anival <name> |
[ aciprefixstr "<name>" |
[ acifieldlist AniVal|Chassis|Rack|Frame|Slot|SubSlot|L2Type|Port|Vpi|Vci|VlanTag}+None |
[ suboption Aci|Rai|EncapType|AccessLoopChar}+None]
[ chassisval <name> ] [ rackval <name> || frameval <name> || slotval <name> |
[ subslotval <name> |
Tabuua onucanusi napaMeTpoB KOMaH/I:

profileid <dec> Oobs13aTesbHBII TapameTp.

Howmep npodus 1A B cucteme.
MoxeT ucnonb30BaTcs JJ1si MHOTUX
npasuia PIA u DRA

anitype auto|config Merton renepanun npoduis [A
(aBTOMATHYECKU WU BPYUHYIO
TI0JIb30BATENIEM).

OnuuoHANbLHBIA MapameTp.
3HauyeHHe M0 YMOJYAHHIO: Auto
anival <name> TekcToBOE 3HAYEHUE UCTIOIB3YEMOE B
KaueTcBe mapameTpa anival.
CyliecTBeHHEH TOJIBKO TIpH anitype
config

OnuuoHAJILHBIN apamMeTp.
aciprefixstr "<name>" TexcroBoe 3HaueHME, KOTOPOE
BCTaBIISIETCS B KauecTBe Npedukca B
Circuit Id. 910 MoxeT ObITH CTpOKa
Npo0esIoB MK JIaXKe CHeHAIbHBIX
CHMBOJIOB.

CyliecTBeHHEH TOJIBKO TIpH anitype
config

OnuuoHAJILHBIN apamMeTp.
acifieldlist AniVal|Chassis Crniucok anmapaTHbIX apamMeTpoB
|Rack|Frame|Slot|SubSlot|L2Type|Port DSLAM, no6oanssemsix B Circuit Id.




|Vpi|Vci|VlanTag}+/None

CyIecTBEHHEH TOJIBKO IIPH anitype
config
OnuuoHAJbLHBIN apameTp.

suboption Aci|Rai|EncapType
|AccessLoopChar}+[None

[TapameTpsl mOJOMIMI Y4aCTBYIOLINE B
¢ynkusax PIA u DRA.

Aci- Circuid ID

Rai- Remote ID

EncapType- Tun ATM unkancynsuuu
AccessLoopChar-ITapamerper DSL
None- He no6asmnsath

Cy1ecTBEHHEH TOJIBKO Y anitype
config

OnuuoHaJbHBIA apamMerp.

chassisval <name>

Howmep maccu. {ng DAS-3216/24/48
HE UMEET CMBICIIA.
OnuuoHAJILHBIN apamMeTp.

rackval <name>

Howmep mxada. Jlns DAS-3216/24/48
HE UMEET CMBICIIA.
OnuuoHaJbHBIN apamMerp.

frameval <name>

Howmep nonku. [ns DAS-3216/24/48
HE MMEET CMBICIIA.
OnuuoHAJNILHBIN apameTp.

slotval <name>

Howmep cnota (mnatsr). ns DAS-
3216/24/48 He umeet cMmbicia.
OnuuoHaJbHBIA apamMeTp.

subslotval <name>

Howmep noacnota. s DAS-
3216/24/48 ue umeeT cMbICIa.
OnuuoHAJILHBIN apameTp.

create dra global instance

Onucanue: Coznanue npoduis DHCP option 82 (DRA)

CuHTakcuc:

create dra global instance portid <dec> vlan <dec> profileid <dec> |
[ status disable|client|server | [ op82 disable|AddAlways|AddIfNotExists |

[ configsuboption {aci|Portid}+|None} |
[ acival "<name>" | [ raival "<name>" |

[ syncratefields {ActualDataRateupstrm|ActualDataRatednstrm|MinDataRateupstrm|
MinDataRatednstrm|AttainableDataRateupstrm|AttainableDataRatednstrm|

MaxDataRateupstrm|MaxDataRatednstrm|MinLpDataRateupstrm|MinLpDataRatednstr|

MaxDelayupstrm|ActualDelayupstrm|MaxDelaydnstrm|ActualDelaydnstrm } +{None]
[ op82fromclientact drop|forward | [ learning disablelenable |
[ portno <name> | [ draaddop82tounicast disablelenable |

Tabauna onucanusi napamMeTpoB KOMAaH/I:




portid <dec>

Oobs3aTebHbII MapaMeTp.
Howmep Bridge mopra, x koTopomy
npuBs3aHo npasmiio DRA.

vlan <dec>

Bupryanensiii VLAN 1 nepenaun
Tpaduka npasuna DRA BHyTpH
DSLAM.Bcerna pasen 4097.
O0s3aTesbHBII Mapamerp.

profileid <dec>

Howmep npoduns (profile id)
Intermediate Agent, ¢ KOTOpbIM
CBsI3aHO AaHHOe mpasuiio DRA.
O0s13aTeJbHBIN TapaMeTp.

status disable|client|server

OnuuoHANbLHBIA MapamMeTp.

Cratyc DRA B naHHOM npaBuJe:
Disable- axMUHUCTPaTUBHO OTKIIIOYEH.
Client- 1anHOE IPaBUIO 100ABISIET
teru CircuitID u RemotelD

B maketst

Server- 1aHHOE MPABUIIO TIPOU3BOAUT
mbatue Teru Circuit]D u RemotelD
U3 MaKETOB.

3nauenne no ymosryenuo :disable

op82 disable|AddAlways|AddIfNotExists

Vcaosue nodasnenns reros DHCP
option B TTAKETHI:

Disable- e 100aBIATH

AddAlways- 1006aBiaTh Bceraa
AddIfNotExists- 1o0ansrts

Tonbko ,eciu Ter DHCP option 82 erme
HE MPUCYTCTBYET B MaKeTe.
OnuuoHANbLHBIA apamMeTp.
3HauyeHHe M0 YMOJIYEHHIO :
AddAlways.

configsuboption {aci|Portid}+None}

Bun nob6asisemoro tera B CircuitID
napameTp

Aci — g00aBisgeTcss TEKCTOBOE
3Ha4YeHNe, YKa3aHHOE B MIapaMeTpe
acival.

Portid — nobasnsercs Homep ATM
1opTa (CMOTPUTE TIapaMeTp portno).
None- HH4ero He 100aBIgeTC.
OnuuoHaNbHBIA Mapamerp.
3nayenne nmo ymosa4yeHum : None

acival "<name>"

TexcroBoe 3HaueHUEe, KOTOpAs
no0aBnsieTcs B MaKeThl KaK yKazaTelb
DSLAM (mapamertp CircuitID).
OnuuoHANbLHBIA apamMeTp.
3HaveHue Mo YMOT4eHHI0 : «\0»




raival "<name>"

TexcroBoe 3HaueHue, KOTOpAst
no0aBnseTcs B MAKeThl KaK yKa3zaTelb
kimenTckoro nopra DSLAM
(mapametp Remote ID)
OnuuoHANbLHBIA apamMeTp.
3HaveHHe Mo YMOT4eHHI0 : «\0»

syncratefields {ActualDataRateupstrm
|ActualDataRatednstrm|MinDataRateupstrm|
MinDataRatednstrm|AttainableDataRateupstrm
|AttainableDataRatednstrm|
MaxDataRateupstrm/MaxDataRatednstrm
[MinLpDataRateupstrm/MinLpDataRatednstt|
MaxDelayupstrm|ActualDelayupstrm
[MaxDelaydnstrm|ActualDelaydnstrm } +|None

[TepeyeHb 1 CHHXPOHH3UPYEMBIX 110
DHCP option 82 mapamerpos DSL.
Cwm. moppo6uee ykazanue TR-101
DSL Forum.

OnuuoHANbLHBIA apamMeTp.

op82fromclientact drop|forward

JleficTBue mpeANpPUHUMAEMOE C
MIaKETOM, B CIIy4yae, €CJU B HEM YK€
conepxxutcs rer DHCP option §2.
3nauyenne no ymosruenuio: Drop.
OnuuoHANbLHBIN apameTp.

learning disable|enable

[TapameTp Moka3pIBarOIINI, BKIIOYEHO
1 o0ydeHne TabIUIbl KOMMYTATI[HH
DSLAM ot npuxoasmux no DHCP
option 82 makeTos.

OnuuoHAJILHBIN apamMeTp.

portno <name>

3HaueHue, KoTopoe Aodansercs B
kayecTBe HoMmepa nopta ATM B
napametp CircuitlD ( ecnu B
napametpe configsuboption
npucytctByer Portid).
OnuuoHANbLHBIA apamMeTp.
3HaveHHe M0 YMOTYeHHI0 : «\0»

draaddop82tounicast disable|enable

[Tapamerp, moka3bIBarOLIUI
nob6asnstores 1 DHCP option 82 B
Unicast nakeTsl.

OnuuoHaNbHBIA MapameTp.
3HaveHue Mo yMo14eHHI0 :enable




5.2.3. Ilpumep nactpoiixu pynkuuu DHCP option 82

OHCP server
FreeBSD 6.0, ISC DHCP server v3.0.3
IP 192.168.10.100:24 MapuipyT s a1 op
(L3 koreyTaTOR)
IP 192.168.10.103/24 DG3-Fi245R
Hetwork 192.168.10.0

192.168.11.2724
Hetwork 192.168.11.0

DAS-3248 rev.B
P:192.168.11.124

Client
(DHCP client):
DSL-27400

Pucynox 4-32. ITpumep cxemsl foctymna c ucnonszoBasaueM DHCP Relay



Ilar 1.Hacrpoiika DHCP cepsepa:
B xauecrse DHCP cepBepa ucnosab3oBaiacs MamuHa ¢ ycranojennoii OC FreeBSD 6.0 u
ISC DHCP 3.0.3 cepsepom.

1.Ilpumep kondurypauun dhcpd.conf:

option domain-name-servers 192.168.100.1;
default-lease-time 600;

max-lease-time 7200;

authoritative;

ddns-update-style none;

log-facility local7;

class "client1" {
match if option agent.remote-id

}

_n

modem1" and option agent.circuit-id = "dslam";

shared-network test {
subnet 192.168.10.0 netmask 255.255.255.0 { not authoritative; }
subnet 192.168.11.0 netmask 255.255.255.0 {
option routers 192.168.11.2;

}

pool {
range 192.168.11.95 192.168.11.95;

allow members of "client1";

;
}

2.J1o6aBaenne mapmpyTta k 192.168.11.0 moxcern:
$ sudo route add 192.168.11.0/24 192.168.10.103

Hlar 2.Hacrpoiika mapmipyTusaropa:

B kavecTBe Mmapmpyrusaropa ucnoJb3osaics L3 kommyrarop D-Link DGS-3324SR (3xech
NpPeanoJaraeTcs, YTo KOMMYTAaTOP HAXOIUTCSl B HACTPoiiKax mo ymoruanumw). K nepsomy
nopty kommyrtaropa noakiaoded DHCP cepsep (moacers 192.168.10.0), ko BTopomy nopry —
DSLAM (noxcers 192.168.11.0).

1.Ynanenue 1-ro u 2-ro nopros u3 default VLAN:
DGS-3324SR:4#config vlan default delete 1:1-1:2
Command: config vlan default delete 1:1-1:2

Success.

2.Co3nanme aByx HOBbIX VLAN:



DGS-3324SR:4#create vlan vlan2 tag 2
Command: create vlan vlan2 tag 2

Success.

DGS-3324SR:4#create vlan vlan3 tag 3
Command: create vlan vlan3 tag 3

Success.

DGS-3324SR:4#

3./lo0aBieHne HykHbIX 1OPTOB B VLAN:

DGS-3324SR:4#config vlan vlan2 add untagged 1:1 advertisement enable
Command: config vlan vlan2 add untagged 1:1 advertisement enable

Success.

DGS-3324SR:4#config vlan vlan3 add untagged 1:2 advertisement enable
Command: config vlan vlan3 add untagged 1:2 advertisement enable

Success.
DGS-3324SR:4#

4.Co3nanue IP untepgeiicos pis kaxaoro VLAN:
DGS-3324SR:4#create ipif vlan2 192.168.10.103/24 vlan2
Command: create ipif vlan2 192.168.10.103/24 vlan2

Success.

DGS-3324SR:4#create ipif vlan3 192.168.11.2/24 vlan3
Command: create ipif vlan3 192.168.11.2/24 vlan3

Success.
DGS-3324SR:4#

S.CoxpaHeHue HaCTpoeK:
DGS-3324SR:4#save
Command: save

current box_id: 1 is AUTO

Do you want to change current box id from AUTO mode to STATIC mode?(y/n) y
Saving all configurations to NV-RAM.......... Done.

Ha yToM KoHUTrypainus KOMMYTaTOpa 3aKOHYEHA.



Hlar 3.Hacrpoiika DSLAM (3aech npeanoaaraercs, 4o DSLLAM HaxoauTcsi B HACTPOMKAX
110 YMOJYAHHIO):

1.U3menenne IP agpeca B Hacrpoiikax ETH-1 nnrepdeiica:
$modify ethernet intf ifname eth-1 disable

$modify ethernet intf ifname eth-1 ip 192.168.11.1 mask 255.255.255.0 enable

Interface : eth-1

Type : Uplink UseDhep  : False

[P Address :192.168.1.1  Mask :255.255.255.0
Pkt Type - ALL

Orl(mbps) :300

Configured Duplex : Auto Duplex  : None

Configured Speed : Auto
ProfileName : SPPROFILE
Mgmt VLAN Index : -
Tagged Mgmt PDU Prio: 0
trfclassprofileid : 2

Ctl Pkts Instance Id: 0

Speed |-

Operational Status : Down Admin Status : Down

Set Done

Interface : eth-1

Type : Uplink UseDhep  : False

[P Address :192.168.11.1 Mask :255.255.255.0
Pkt Type - ALL

Orl(mbps) :300

Configured Duplex : Auto Duplex  :None

Configured Speed : Auto

ProfileName : SPPROFILE

Mgmt VLAN Index : -

Tagged Mgmt PDU Prio: 0

trfclassprofileid : 2

Ctl Pkts Instance Id: 0

Speed |-

Operational Status : Down Admin Status : Up

$

Thu Jan 01 00:01:45 1970 : STATUS ALARM : ETHER Interface Up : Interface - eth-1

2.Co3panue mapmpyta k 192.168.10.0 moaceru:
$create ip route ip 192.168.10.0 gwyip 192.168.11.2 mask 255.255.255.0

Entry Created

Destination ~ Net Mask Gateway If-name Route Route Age(sec)



Type Orig

192.168.10.0 255.255.255.0 192.168.11.2 eth-1 IND LCL 0

3.IIposepka nocrynnoctu DHCP cepBepa mocpeacTBoM KoMaHAbI ping:
$ping 192.168.10.100

64 bytes of data from 192.168.10.100, seq=0 ttI=63 rtt =30 msec

64 bytes of data from 192.168.10.100, seq=1 ttI=63 rtt =10 msec

64 bytes of data from 192.168.10.100, seq=2 ttI=63 rtt =10 msec

64 bytes of data from 192.168.10.100, seq=3 ttI=63 rtt =10 msec
-------------------- Ping Statistics
4 packets transmitted, 4 packets received, 0 percent packet loss

4.Co3nanue puarspyromero npasuia s ornpaskn DHCP Discovery nakeros ControlPlane
ycTpoiicTBa Ha 00padoTKy:

$create filter rule entry ruleid 301 ruledir in ruleprio high applywhenreq disable snooplevel interface
description DRA_CNTRL action sendtocontrol statsstatus enable

Entry Created

Rule Id : 301 Rule Action : sendtocontrol
Set Priority - Admin status : disable

Stats admin status ~ : enable  Rule Priority: high
Rule Direction ;in ApplyWhenReq : disable
Pkt Type : Ucast

Application Description : DRA_CNTRL

Snoop Level : interface

Expression Id: 0

Action Value : 0x0

Action Mask M sisisiii

5.Co3nanue noanpasuia Ajas GUIbTPyHOLIEro NpaBuia:
$create filter subrule udp ruleid 301 subruleid 1 srcportcmp any dstportfrom 67 dstportcmp eq
subruleprio asinrule transporthdr ethernet

Entry Created
Rule Id : 301 Subrule Id 1
Start source port - End source port -

Start destination port : 67 End destination port -

Source port comparison : any Destination port comparison : eq
Subrule Priority  : asinrule

Transport Header  : ethernet



6.IIpuBsizKka CO31aHHOTO MPABHJIA KO BCEM €0a MHTepdeiicam:
$create filter rule map ruleid 301 stageid 1 orderid 301 ifname alleoa

Entry Created
Interface : alleoa  Stage Id : 1

RuleId :301 Order Id : 301

7.Bk/0YeHne CO3JaHHOTO NMPaBuJa B padoTy:
$modify filter rule entry ruleid 301 status enable

Rule Id : 301 Rule Action : sendtocontrol
Set Priority i- Admin status : disable

Stats admin status  : enable  Rule Priority: high
Rule Direction :in ApplyWhenReq : disable
Pkt Type : Ucast

Application Description : DRA_ CNTRL

Snoop Level : interface

Expression Id: 0

Action Value : 0x0

Action Mask O Siisisiid

Set Done

Rule Id : 301 Rule Action : sendtocontrol
Set Priority i- Admin status : enable

Stats admin status  : enable  Rule Priority: high
Rule Direction ;in ApplyWhenReq : disable
Pkt Type : Ucast

Application Description : DRA_ CNTRL

Snoop Level : interface

Expression Id: 0

Action Value : 0x0

Action Mask : OxfTTtef

8.Bkiouenne DRA (BbinosHsieTcs 17100aJ1bHO HA YCTPOIICTBE):
$modify dra global config status enable
DRA global Status

Disable

Set Done

DRA global Status



9.Co3nanue npoduis Intermediate agent (IA):

IIpumeyanue: kak NPaBuJI0, JAHHBII MPOPUIb HCIOAL3YyeTcs: Npu co3nannu Beex PIA u DRA
npodueii.

$create ia profile entry profileid 1

Entry Created

Profile Id :1 ANI Type : auto
ANIvalue :-

Aci Prefix Str: -

ACI Field List : AniVal Slot L2Type Port Vpi Vci
Sub Option : Aci Rai EncapType AccessLoopChar

Chassis D - Rack :-
Frame D Slot -
Sub Slot ‘-

10.Co3nanue npoduist DRA (DHCP relay agent) nis 15-ro mopra n 3aganue teros CircuitID
1 RemotelD:

$create dra instance entry portid 15 vlan 4097 profileid 1 op82 addalways configsuboption aci acival
"DSLAM1" raival "Modem15" status client

Entry Created

Port Id 15 VLAN : 4097
Profile Id 1 DRA status  : client
Option§82 : AddAlways

Config Sub-Option s acl

Agent Circuit Id : DSLAMI

Remote Agent Id : Modem15

SyncRateInfoField : ActualDataRateupstrm ActualDataRatednstrm MinDataRateupstrm
MinDataRatednstrm

DRA Act For Op82 From Client : drop

DRA learning : enable Port No D-

V(I : 35 VPI : 8

L2 type :atm Encap Type : Llcmux

DRA Add Op82 To Unicast  : enable

11.CoxpaHeHune HACTPOEK:
$commit

12.Hacrpoiika abonentckoro ycrpoiictsa (CPE)

Hoaxkmouure abonenTckoe yerpoiicrso (CPE) ko Bropomy DSL nmopry DSLAM.

WAN unTepgeiic ycTpoiicTBa HY’KHO HACTPOMTH HA MCII0JIb30BaHUE AMHAMHUYecKoro IP.
Ilocne coxpaHeHus HACTPOEK U Mepe3arpy3Ku ycrpoiictBo noay4ut IP anpec, ykazannblii B
koHpurypauun DHCP cepsepa, a umenno: 192.168.11.95



D-Link

Bullding Metworks for People DSL-zﬁﬂnU
9 Status
=

| WAN Into I

VPINVTI | Categor Sorvice Interface

035 | UBR | mer 0 3% | mes 0 35 | MER | Enabled | Up | 192.068.11.93

Protocol | State | Stolus | 1P Adidress

Pucynok 4-33.Hactpoiika Mogema



5.3. ®yukuus PPPoE Intermediate Agent.

5.3.1. Cymnocts pynkuuu PPPoE Intermediate Agent.
®yuxuus PPPoE intermediate agent nono6na gpynkiuun DHCP option 82, 3a TeM HCKITIOUEHUEM,
gto Circuit ID u Remote ID tern mocpencteom DSLAM nomernarorcst Bo Bce maketsl PPPoE
discovery stage (PADI, PADR u PADT), 4o no3BosisieT 0HO3HAYHO UACHTH()UIIMPOBATh KIMEHTA
U C y4€TOM KOPPEKTHOCTHU MepeaaBaeMoi nH(OpMaIy MpoBOAUTE ayTeHTU(uKaImio. Kak
NPaBUIIO, JaHHAsT (DYHKIMS CTIOMb3YETCS IS «IIPUBSI3KM» a00HEHTa (TIOTYYaIOIIEero JOCTYII BO
BHEIIHIOIO CETh ¢ Ucnoib3oBaHueM npotokoia PPPoE) k konkpetnomy nopry DSLAM. B cinyuae
HoKIFoueHHs ab0oHeHTa K Apyromy nopty DSLAM (monbiTka ayTeHTU(UKAIUK C KOPPEKTHBIM
JIOTHHOM/TIapoJieM, Ho ¢ apyroro nopta DSLAM) — B faHHOM citydae 0CTyH K yciyre Oyaer
3arpeleH, Tak Kak cBs3ka Jorun/maposs + Circuit ID + Remote ID HeBepHa.

Sniffer

CPE
DSLAM
DSL-25000/ DAS3224 rev.B

BRU/D V : WAN network
@._.mm packe— 2

MoanpuuupoBaHHbIii aKeT
Pucynox 4-34. IIpumep cxemsl Joctyma ¢ ucnons3oBaBurueM PPPoE Relay




(Untitled) - Ethereal

ﬂlﬂ:ﬁiﬂﬂnm Hﬂm mumu-l;i

b Frame 1 (62 bortes on wire 63 bytes captured)
b the r»t II, Sre: 02:19:8b:11:33:70 (02:19:8b:11:33:70), Det: Broadcast (fi:ff:ff-ff:ff:ff)

T&E ]']':J-?-T Un.l«. :
Binary Data: (4 bytes)

Tag: Vendor-Specific

.. Enmr:r I:lata rH bytes)

.......

Pucynox 4-35. [lepexBaT n3mMeHeHHOTO Makera ¢ ucrnoib3oBanueM PPPoE Relay

5.3.2. Cunrakcuc komana PPPoE Intermediate Agent

modify pia global config
Omnucanue: ['mobansHoe Bkmouenue pynkiuu PPPoE Intermediate agent (PIA) na DSLAMe
Cunrakcuc:
Modify pia global config | status Enable/Disable |

Jns gynxunu PPPoE Intermediate agent ,taxxe kak mist pynkiun DHCP option 82
00s3aTeNnbHBIM SBJSETCS cHavyana cozfaanue npoduis Intermediate agent (IA) .cunrakcuc
coxianus 3toro npoduis Osu1 paccoctpeH B pazaene DHCP option 82 (cM.Bbiie)

create pia instance entry
Onucanue: Coznanue npoduns PPPoE Intermediate agent (PIA)
CuHnrakcuc:
create pia instance entry portid <dec> vlan <dec> profileid <dec> [ status
enable|disable | [ vsatag disable|AddAlways|AddIfNotExists |
[ configsuboptionbitmask aci|Portld}+|None |
[ acival "<name>" | [ raival "<name>" |
[ syncratefields ActualDataRateupstrm|ActualDataRatednstrm|MinDataRateupstrm|
MinDataRatednstrm|AttainableDataRateupstrm|AttainableDataRatednstrm|
MaxDataRateupstrm/MaxDataRatednstrm/MinLpDataRateupstrm|MinLpDataRatednstrm|Max
Delayupstrm|ActualDelayupstrm|MaxDelaydnstrm|ActualDelaydnstrm}+None |
[ iwftagfromclientact drop|forward] [ insertiwfsubop enable|disable | [ portno <name> |



Tabauua onucanus napaMeTpoB KOMaH/:

portid <dec>

O0s3aTeJbHbIIi Napamerp.
Homep Bridge mopta, x koTopomy
npuBszaHo npasuio PIA.

vlan <dec>

Bupryansnsiii VLAN s nepenaun
Tpaduka npasuna PIA BHyTpu
DSLAM.Bcerna pasen 4097.

O0s3aTebHbII TapaMeTp.

profileid <dec>

Howmep npoduis (profile id)
Intermediate Agent, ¢ KoTOpbIM
CBA3aHO JlaHHOE TpaBuiio PIA.
O0s3aTeJbHbII NapamMerp.

status enable|disable

Craryc PIA B naHHOM mpaBuie:
Disable- amMuHHCTPaTHBHO
OTKJTIOYEH.

Enable- ammMuHECTpaTHBHO BKITIOUCH
OnuuoHaJIbHBIN apamMeTp.

vsatag disable|AddAlways|AddIfNotExists

VYcnosue no0asinenus teros PIA
MaKETHI:

Disable- ne 106aBnsATH
AddAlways- 1006aBATh Bceraa
AddIfNotExists- mo6ansrs
tosbko,eciu Ter DHCP option §2
ellle He MIPUCYTCTBYET B TaKeTe.
OnuuoHaJbHBIN MapameTp.
3HaueHHe 10 YMOJIYCHHIO :
AddAlways

configsuboptionbitmask aci|Portld}+None

Bun go6asasiemoro tera B CircuitID
napameTp

Aci — 100aBIIsETCA TEKCTOBOE
3HaYEHHE, YKa3aHHOE B TIapaMeTpe
acival

Portid — no6Gasnsiercs Homep ATM
HopTa (CMOTPUTE MapaMeTp portno).
None- HU4ero He 100aBIsIETCS.
OnuuoHaJbHBIN apameTp.
3Havyenue no ymoua4yenuio : None

acival "<name>"

TekcToBoe 3HaUEHUE, KOTOpAS
n00aBIIsAeTCS B ITAKETHI KAk
ykazarenb DSLAM (mapametp
CircuitID).

OnuuoHaJbHBIN apameTp.
3HaveHue M0 YMOT4eHHIO : «\0»




raival "<name>"

TekcroBoe 3HaUeHUE, KOTOpAs
n00aBseTCs B MAaKeThl Kak
yKa3aresb KIMEHTCKOro MopTa
DSLAM (nmapametp Remote ID)
OnuuoHaJbHBIN apameTp.
3HaveHue M0 yMOT4eHHIO : «\0»

syncratefields
ActualDataRateupstrm|ActualDataRatednstrm
[MinDataRateupstrm|MinDataRatednstrm|
AttainableDataRateupstrm|AttainableDataRatednstrm|
MaxDataRateupstrm|MaxDataRatednstrm|
MinLpDataRateupstrm|MinLpDataRatednstrm|
MaxDelayupstrm|ActualDelayupstrm|MaxDelaydnstrm|
ActualDelaydnstrm}+[None

[lepeueHb A1 CHHXPOHU3UPYEMBIX
no PIA nmapametpos DSL.

Cum. mozpoGHree ykazanue TR-101
DSL Forum.

OnuuoHaJbHBIN apameTp.

iwftagfromclientact drop|forward

JleficTBue, MpeIPUHUMAEMOE C
IIAKETOM, B CIIy4ae, €Ciu MOITy4eH
nakeT PADI ¢ terom PIA.
OnuuoHaJbHBIN apameTp.
3Hauyenue nmo ymosruenuio: drop

insertiwfsubop enable|disable

[Tapametp, pazpemiarommuii
no0asisaTh Ter PIA st PPPoA u
PPPoE untepdeiicos DSLAM ( o
ectb st pyHkiu PPPoA to PPPoE
Internetworking)

OnuuoHaJbHBIA apamMeTp.
3HauyeHHe MO YMOJIYEHHIO: enable

portno <name>

3HaueHue, KoTopoe gobasseTcs B
kauecTBe HOMepa nopta ATM B
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5.3.3. Ilpumep Hactpoiiku PPPoE Intermediate Agent.
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Pucynok 4-36. [Tpumep cxemsl foctyna ¢ ucrnoib3oBanueM PPPoE Relay

1.Co3nanue ¢puapTpyromero npasuia 1 nepenanpasienusi PADI nakeros Control Plane
yCTpoiicTBa Ha 00padoTKY:

$create filter rule entry ruleid 3 action sendtocontrol ruleprio high ruledir in snooplevel bridge
description PIA_CTRL

Entry Created

Rule Id :3 Rule Action : sendtocontrol
Set Priority - Admin status : disable

Stats admin status  : disable Rule Priority: high
Rule Direction ;in ApplyWhenReq : disable
Pkt Type : Ucast

Application Description : PIA_ CTRL

Snoop Level : bridge

Expression Id: 0

Action Value : 0x0

Action Mask M sisisiii

2.Co3panue moanpaBuiIa, B KOTOPOM yKasaH uaeHTuguxarop nporokosna PPPoE (discovery
stage):

$create filter subrule ether ruleid 3 subruleid 1 ethertypefrom 0x8863 ethertypecmp eq

Entry Created



Rule Id 3 Subrule Id 1
Start source mac address  : -

End source mac address D

Start destination MAC address: -

End destination MAC address : -

Start ethernet type : 0x8863  End ethernet type
Start VLAN Id |- End VLAN Id

Start priority tag D= End priority tag

Start DSAP - End DSAP

Start SSAP - End SSAP

Source MAC address comparison: any
Destination MAC addr comparison: any

Ether type comparison s eq
Vlan Id comparison : any
Priority tag comparison  : any
DSAP comparison : any
SSAP comparison :any
Subrule Priority : asinrule
Start service VLAN Id -

End service VLAN Id -

Start service priority tag :-

End service priority tag  :-

service Vlan Id comparison : any
Service Priority tag comparison : any

3.BkiroueHune cO31aHHOTO MPaBUJIa B padoTy:

$modify filter rule entry ruleid 3 status enable

Rule Id :3 Rule Action : sendtocontrol
Set Priority i- Admin status : disable

Stats admin status ~ : disable Rule Priority: high
Rule Direction :in ApplyWhenReq : disable
Pkt Type : Ucast

Application Description : PIA_ CTRL

Snoop Level : bridge

Expression Id: 0

Action Value : 0x0

Action Mask OSiisiviid

Set Done

Rule Id :3 Rule Action : sendtocontrol
Set Priority - Admin status : enable

Stats admin status ~ : disable Rule Priority: high
Rule Direction ;in ApplyWhenReq : disable
Pkt Type : Ucast

Application Description : PIA_ CTRL

Snoop Level : bridge

Expression Id: 0



Action Value : 0x0

Action Mask OSiisiviid

4.IlpuBs3Ka CO3AaHHOTO MPABHJIA KO BCeM e0a HHTepdeiicam:
$create filter rule map ruleid 3 ifname alleoa stageid 1 orderld 3
Entry Created

Interface : alleoa  Stage Id : 1

Ruleld :3 Order Id : 3

S.Bxiodenne pynkunn PPPoE intermediate agent (BbimoJiHsieTcst 17100aJbHO0 HA
ycTpoiicTBe):

$modify pia global config status enable

PIA global Status : Disable

Set Done

PIA global Status : Enable

6.Co3nanne npoguis Intermediate agent (IA):

IIpumeyanme: kak NpaBuJI0, JAHHBII MPOQUIb HCIOAB3YyeTcs: Tpu co3nannu Beex PIA u DRA
npodueii.

$create ia profile entry profileid 1

Entry Created

Profile Id :1 ANI Type : auto

ANIvalue :-

Aci Prefix Str: -

ACI Field List : AniVal Slot L2Type Port Vpi Vci
Sub Option  : Aci Rai EncapType AccessLoopChar

Chassis ‘- Rack :-
Frame ‘- Slot -
Sub Slot ‘-

7.Co3nanue npogpuis PPPoE intermediate agent (PIA) nus 15-ro mopra u 3aganue Teros
CircuitID u RemotelD:



$create pia instance entry portid 15 vlan 4097 profileid 1 vsatag addalways acival "DSLAMI1" raival
"Modem15" configsuboptionbitmask aci status enable

Entry Created

Port Id 215 VLAN : 4097
Profile Id 1 PIA status  : enable
PIAVsaOption : AddAlways

Config Sub Options Bitmask : aci

Agent Circuit Id : DSLAMI

Remote Agent Id : Modem15

SyncRateInfoField Bitmask : ActualDataRateupstrm ActualDataRatednstrm MinDataRateupstrm
MinDataRatednstrm
Act for IWFTag From Client : drop

Insert Iwf Subop : enable

Port No L=

V(I : 35 VPI : 8
L2 type :atm

Encap Type : Llcmux



6. Hacrpoiika Uplink UaTepdeiicos

Uplink nnTepdeiicsl — uutepdeiicsl, KOTOpble MOTYT ObITh UCIOJIB30BAHbI IS MOJKII0YeHUs K [P
backbone (maructpanm).

Ha xopnyce DAS-3248 onu o603Hauens! cootBeTctBeHHO Uplink 1 u Uplink 2.

Cootserctue Uplink unrepdeiicoB ux oboznauenusiMm Bo CLI nuntepdeiice npuseneHs! B Tabaure
6-1.

10/100/1000  BaseT/FX | UPLINKI1 eth-1
Uplink interface
10/100/1000  BaseT/FX | UPLINK2 eth-2
Uplink interface

Tabmnmma 6-1

PucyHnok 6-1 otobGpaxaet ceTb focTymna ¢ ucnons3oBanueM Uplink unrepdeiicos.
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Pucynok 6-1.ITpumep cetn goctymna c ucnons3oBanueM Uplink nunrepdeiicos



6.1. Tunsi Uplink UnTepdeiicos.
Uplink nnTepdeiicsl MOryT mpuMeHATHCS He TobKO Uit nojknouenus k [P Backbone, o u ans
CTEKUPOBaHHUSL.
DAS-3248 no3BomsieT 0CyLIeCTBIATh CTEKUPOBAHKE 110 8 YCTPOUCTB MOA0OHOTO cede THma (CM.
puc.2), yBenuurBasi T€M CaMbIM IUIOTHOCTh MOPTOB M YIy4IlIas MACIITAOUPyEeMOCTh CETH JOCTYIA.
Taxum oOpa3om, Ha OZTHOM y3Ji€ JOCTYIa MOKET OBbITh CIPyMITMPOBaHO 10 384 mopToB.

Set-top-box

—— IP Backbone

T T

: — v
Media Center I -
i CHE
|
: IP DSLAM o
! (Stacking)
: (Up to & pes)
i PC
H:RAR ! Monitor by EMS
: system
i
I
Cerhb
ty MarAcTpans I[Nons3oEaT eI
npoBafiepa ¥iem pocTyMA
(ISP) (Backbone)

Pucynok 6-2.ITpumep cetn nocryna co crekupoBanue DAS-3248

[TockonbKy JUIs CTEKUpOBaHUS UCTIONB3YIOTCS Te ke camble nHTepdeiics Uplink(eth-1) u Uplink
2(eth-2), uto u anst noxkmtoueHus k [P backbone, s Hux BBOAUTCS MOHATHE TUTIA HHTEpdEiica
(Uplink- anst noxiroyenus k maructpanu, Downlink-ist crekuposanust). [loxpoOHee mpouece
HACTPOMKM CTEKUPOBaHHs OyneT omucaH B paszene 6.4.

Tun unrepdeiica eth-1 (eth-2) 3agaercs mapamerpom type mpu ero co3aaHuu KOMaHIOM
create ethernet intf

[Ipumeyanue: no ymondanuto Tun eth-1- uplink, eth-2- downlink

create ethernet intf

Omnmcanue: co3nars ethernet maTepdeiic

CuHrakcuc:

create ethernet intf ifname interface-name [ip ip-address] [mask net-mask] [type
uplink|downlink][enable |disable]

(TIOJTHBIN CHHTAKCHC KOMaH bl CMOTPHUTE B TJiaBe 1)



[Mpumep 1:
Cosnatb Uplink unrepdeiic eth-1 ¢ IP 192.168.7.15:

$create ethernet intf ifname eth-1 type uplink ip 192.168.7.15 mask 255.255.255.0 enable

OKpaHHbIH BEIBOM:

Interface : eth-1

Type : Uplink UseDhcp  : False
[P Address :192.168.7.15 Mask :255.255.255.0
Pkt Type : ALL

Orl(mbps) : 100

Configured Duplex : Auto Duplex  : Full
Configured Speed : Auto

ClassOthrshld ~ : 100 Class1thrshld: 100
Class2thrshld ~ : 100 Class3thrshld: 100
Classdthrshld ~ : 100 Class5thrshld: 100
Class6thrshld ~ : 100 Class7thrshld: 100
ProfileName : SPPROFILE

Mgmt VLAN Index : -

Tagged Mgmt PDU Prio: 0

Speed : 100BT

Operational Status : Up Admin Status : Up
Set Done

[pumep 2:

Cosnarb Downlink untepdeiic eth-1:
$create ethernet intf ifname eth-1 type downlink enable

OKpaHHbIH BEIBO:

Interface : eth-1

Type :Downlink ~ UseDhcp  : False
IP Address :0.0.0.0 Mask :0.0.0.0
Pkt Type - ALL

Orl(mbps) : 100

Configured Duplex : Auto Duplex  : None
Configured Speed : Auto

ClassOthrshld ~ : 100 Class1thrshld: 100
Class2thrshld ~ : 100 Class3thrshld: 100
Classdthrshld ~ : 100 Class5thrshld: 100
Class6thrshld ~ : 100 Class7thrshld: 100
ProfileName : SPPROFILE

Mgmt VLAN Index : -

Tagged Mgmt PDU Prio: -

Speed |-

Operational Status : Down Admin Status : Up

Set Done




BaxHo:

1.Tun uaTepdeiica Ha3HAUAETCS TOJbKO ITPU €r0 CO3aHUU U He MOXKeT U3MeHAThes. [l
u3MeHeHus tuna eth nurepdeiica ero He0OOXOAUMO YIATUTh U BHOBb CO3ATh C JPYTUM TUIIOM.
2.Tonwbko onun untepdeiic u3 aByx (eth-1 u eth-2) moxker 6biTh Uplink, BTopoii 00s3aTeabHO
nomken 06T Downlink (MckimoueHne cocTaBiseT cirydai, korjaa 06a uaTepdeiica HCoIb3yOTCS
BHYTPH OZHOT'O arperupoOBaHHOrO JHUHKA (CM. 6.3)).

3.Ecnu tuna unTepdeiica He ykaszan siBHo CLI komaH0ii, OH mpuHUMaeTcs kak uplink.

6.2. Hactpoiika ckopocTu/ayniexca
Uplink nnTepdeiics mo3BosA0T HacTauBatTh UX ckopocth (10Mowut/c, 100 M6urt/c, 1 I'out/c unu
ABTO) 1 IyTIJIEKC, TO €CTh CTOCOOHOCTH TTOPTA OTHOBPEMEHHO TIepeiaBaTh M MpUHUMATh ethernet
nakeTsl (halfduplex, fullduplex nm ABto).
Hacrpoiika ckopoctu n nymiekca npoussoautes CLI komaniamn
create ethernet intf
modify ethernet intf

create ethernet intf

Omnucanue: co3zuats ethernet untepdeiic

CuHrakcuc:
create ethernet intf ifname interface-name [ip ip-address] [mask net-mask] [speed
{ auto|10BT|100BT|1000BT }] [enable |disable]
[duplex half|full|auto]

modify ethernet intf

Onucanne: n3MEHUTH mapameTpsl ethernet uaTepdeiica

CuHTakcuc:
modify ethernet intf ifname interface-name [ip ip-address] [mask net-mask] [speed
{auto|10BT|100BT|1000BT}] [enable |disable]
[duplex half|full|auto]

(TIOMHBINA CHHTAKCUC KOMaH]T CMOTPHUTE B TJ1aBe 1)

[Tpumep:
$modify ethernet intf ifname eth-1 duplex half speed 100BT ip 192.168.7.15 mask 255.255.255.0

enable

OKpaHHbIH BEIBOM:

Interface : eth-1

Type : Uplink UseDhep  : False

[P Address :192.168.7.15 Mask :255.255.255.0
Pkt Type - ALL

Orl(mbps) 100

Configured Duplex : Half Duplex  : Half




Configured Speed : 100BT

ClassOthrshld  : 100 Class1thrshld: 100
Class2thrshld  : 100 Class3thrshld: 100
Class4thrshld  : 100 Class5Sthrshld: 100
Class6thrshld  : 100 Class7thrshld: 100
ProfileName : SPPROFILE

Mgmt VLAN Index : -

Tagged Mgmt PDU Prio: 0

Speed : 100BT

Operational Status : Up Admin Status : Up
Set Done

Baxuo: [TapameTpsl CKOPOCTH ¥ AyIUIEKCA CBA3aHBI APYT € Apyrom, moatomy B CLI xomanye
JOJDKHBI IPUCYTCTBOBATH 00a ATHX MapaMeTpa, JaxKe eCli U3MEHAETCS TOJIbKO OJIMH U3 HUX.




6.3.CrexupoBanue DAS-3248.

B DAS-3248 ucnonb3yercs CTeKMpOBaHHE METOJIOM KaCKaJupPOBAHHUS.
Takum crmoco60M MOKHO 00BETUHUTD 10 8 OTHOTUTIHBIX YCTPOUCTB.

KackanupoBanue — nocienoBareabHOe 00beAMHEHIE MEKTY COO0M BYX MM 00JI€€ YCTPOMCTB €
TIOMOIIIBIO OJTHOTHITHBIX, PETYIISIPHBIX HHTEPPEHCOB, IPH 3TOM KaXkJ0€ M3 YCTPONUCTB ABISETCSA
HE3aBHUCHMBIM C TOYKH 3PEHHUS yIpaBiIeHUS. Mcomb3yeTcst 00bIYHO MPH HEOOXOTMMOCTH
MOIYYUTh OOJBIIIEE KOJIMYECTBO MIOPTOB C BHICOKOM MIOTHOCTHIO. JI0OCTOMHCTBOM TaKOro MOAX0/1a
SBIISIETCS IPOCTOTA PEANU3AIMH, & TAKKE OTCYTCTBUE JAOMONTHUTEIHHBIX PACXOIOB.

CornacHo nmpaBunam kackaaupoBanus oauH u3 Uplink unrepdeiicos kaxmoro DAS-3248 (o
ymomyanuio eth-1) ucrmomnb3yercs i MPUCOSTMHEHUS K MaruCTpasd (I MacTepa CTeKa) Wid K
«BBIIIECTOSMIEMY» YCTPOMCTBY CTeKa U uMeeT Tuma uplink, a BTopoit - i mpucoeJuHEHNS K
«HIKeCTOsIEeMY» ycTpoiicTBy n umeeT Tun downlink (mpumep Takoro cTeKupoBaHUs IPUBEICH Ha
pucyske 6-17).

Kpowme Toro, yrukanbhblii [P agpec ans yerpoiicTsa ykaseiBaercs Tosnbko Ha Uplink untepdeiicax
ycrpoiictB. Downlink untepdeiicst He umetot IP anpeca.

[To ymomyanmto tum eth-1- uplink, eth-2 - downlink. Kpome Toro, moBepx kaxmoro u3 eth
uHTep(deiicoB yxke co3nan bridge mopt, 4To mo3BoseT ocymiecTiaTh L2 Forwarding mexmy
YCTPOUCTBAMH.

DAS-3248 DAS-3248 DAS-3248
haster Slave Slave N
Uplink :
£ Uplink 1 192.1687.20_| {plink 1 1921687X | Uplink 1
19218287 .15 e
. Tplink, . — T lplmk
Uplink 2 Uplink2 | Uplink 2
Dowmlink Diownlink
Pucynok 6-17

Takum 00pa3om, JJ1s1 BBIMOJTHEHHS CTEKUPOBAHMUS MO CXeMe, TOKa3aHHOW Ha pUcyHke 6-17
HEOOXOIUMO:

1) Coequuuth ycTpoiicTBa Meky coOoi ethernet kabenem Takum oOpazom, utoOsl Uplink 2
HnTepdeiic kaxa0ro cieayonero yCTpoucTsa B CTeke npucoeuHsIIcs K eth-1 mpeasiayiero;
2) lIpucoenuuuts Uplink 1 mactepa creka k [P Backbone;

3) Hactpouts IP anmpeca, B3ateie u3 oqHoii [P moaceTn, Ha KakI0M YCTPOUCTBA B CTEKE KOMAHI0M
modify ethernet intf:



modify ethernet intf ifname eth-1 192.168.7.15 mask 255.255.255.0
modify ethernet intf ifname eth-1 192.168.7.20 mask 255.255.255.0

modify ethernet intf ifname eth-1 192.168.7.X mask 255.255.255.0



7.Cnoco0bI nmepeaavu NaKkeTon

7.1.IlonsATHE NEpenaun makeToB. TUIIBI mepegaun

Wudopmanust B uHGOPMAIIMOHHBIX CETSX, KaK MIPaBUIIO, EPEIaeTCs OTACIbHBIMU MOPLUIMH,
KyCKaMH, Ha3bIBaeMbIMH MakeTamu (packets). [IpenenbHas qmMHa 9STHX MAKeTOB CTPOTO OrpaHUYeHa
(0OBIYHO BENMUYMHON B HECKOJIBKO K002 T). OrpaHnyeHa JUTiHa MakeTa i CHU3Y (Kak IpaBuio,
HECKOJIbKMMH JIeCATKaMH OaiT).

Kaxaplil makeT mnoMiuMo cOOCTBEHHO JAHHBIX, KOTOpbIE TPeOyeTCs epeaaTh, J0IKEH COlepkKaTh
HEKOTOpOE KOJIMYECTBO ciykeOHoM nHdopmanuu. [Ipexe Bcero, 310 aapecHas nHpopmanus,
KOTOpast ONpeJieNiseT, OT KOro ¥ KOMY MepeaeTcs JaHHbIH MaKeT (KaK Ha MOYTOBOM KOHBEPTE —
azipeca Moiyyarens U OTIIPaBUTEIA).

Taxum 00pa3zoM, Tporrecc nepeIaun MakeToB MPEeICTABIIET COO0H TPOIECC TPAHCTIOPTHPOBKH
IAKETOB OT aJIPeca-NCTOYHMKA K apecy Ha3HAYCHHUSI.

B o0mem ciydae uncio aapecoB Ha3HAYEHHS MOXKET OBITh OOJIbIIE OTHOTO.

[TosToMy cyImecTByeT TpH THTIA aAPECOB M, COOTBETCBEHHO, TPU THIIA TIEPEIayl TAKETOB:

unicast: OmunouHas nepenaya. [laker, mocnaHHbI 0 YHUKACTHOMY aJJpECY, TOCTABIIAETCS
TOJILKO TOMY aJIpecy, KOTOPBIH yKa3aH Kak aJpec Ha3HauaHHs B TENE MaKeTa.
Hacrpoiika ¢pynkuuii, cB3s3annbix ¢ Unicast nepenaueil JaHHBIX, ONcaHa B pazzaene 7.2.

broadcast:  [llupoxoBemarensHas nepenaya. [laket, mocnanHsli Mo OpoagKacTHOMY aapecy,
JIOCTABJISIETCS BCEM aJjpecaM CErMeHTa JIOKaJbHOM ceTH. JJaHHbIE PAaCChUIKK
a0COFOTHO HEOOXO0MUMBI TaKUM TIpoTokosaM, kak DHCP, BootP,
HO MHOT/IA SIBJISOTCS TIOMEXOM, H3NHUIIHE 3aCOPAIONIEi KaHAbI CBS3U.
Jlna cermeHTHpOBaHMs ceTH puMensieTcs TexHonorus VLAN,
OIMCaHHas B pazuene 7.3.

multicast: I'pynnoBas nepenaya. [Taker, mociaHHbIil MO MyJIbTHKACTHOMY a/IpeCy,
JIOCTABJISIETCS TPYIIIE aAPECOB (IOAMUCAHHBIMY B IAHHYIO TPYIIITY).
VYrpasnenue rpynnaMu ocymectisercs npotonokom IGMP .
boee moapoOHO rpymoBbie pacChUTKH AaHHBIX OMMCAHBI B pazfene 7.4.



7.2.HacTpoiika pyHKIIHH, CBA3AHHBIX C Mepeaayveil JTaHHbIX.

7.2.1.Tadimua kommyTtanuu. Port Security.
Jlns ycTpoiicTB 2 ypoBHSA (KOMMYTaTopoB, B ToM ynciie U kommyTtatopos ADSL — DSLAM))
XapaKkTepHO HATMYKE B ycTpoiicTBax Tabmuiel kommytanuu (Forwarding Table), B koTopoii
conepxarcst MAC anpeca ceTeBbIX YCTPOICTB, HAXOIALIMXCS 32 COOTBETCTBYIOIIUMU (DU3UIECKUMU
nopramu ycrpoiictsa. [lockonbky kommuectBo u coctaB MAC aipecoB H3MEHATHCS CO BpEMEHEM
MOTYT Ha K)X/I0M [IOPTY, TO Py4HOE BeJieHHE TabIUIbl ObL10 OBl HE panMoHATbHBIM. [IoaTOMYy
Ob110 BBeZIeHO TOHATHE 00y4eHus (Learning) mopTos.
B pexxume 00ydeHnst HopT aBTOMAaTUYECKH HamoMHAeT Tabnuiy kommytauun MAC anpecamu
conepskarumucs B noje Source MAC address npuxopsaunux Ethernet makeToB u ynanstorcs u3 Hee
yepe3 ONpeeNieHHOe BpeMsl (TaiiMayT) Ha3biBaeMblii BpemeHeM xu3Hu MAC azpeca.
ITo ymonmuanuto 310 3HayeHue paBHo 300c.
[IpocMOTp TaOMHUIIBI KOMMYTALMK YCTPONCTBA MPOM3BOAUTCS KOMaH 0H
$ get bridge forwarding

W3menenue Bpemenn xku3aun MAC agpecoB B Tabnuie kommyTatiuu B DAS-3224/3248
npousBoautcs komanaoii modify bridge tbg info aging.
IIpumep: $ modify bridge tbg info aging 200

Jlnist 3anpereHus MepechUTK Yepe3 TabIuily KOMMYTAIUU OTIENBHBIX THUIIOB MTAKETOB
UCTIONB3YIOTCSA KOMaH Ibl:

$modify bridge tbg info floodsupport disable — 3anpemenue nepecouiku nakeros Unicast ot
HEU3BECTHBIX HCTOUHUKOB

$ modify bridge tbg info becastsupport support disable - 3anpemnienue nepecsuTKu
IIMPOKOBEIIATENbHBIX TAKETOB

$ modify bridge tbg info mcastsupport support disable- 3anpemnienne nepecblIKy TPYIMOBBIX
MAaKETOB

Yrob6el mpenorBparuts neperpysky DSLAM MAC aapecamu, a Takxke ynydqIIuTh 0€30MacHOCTb
cetH, mpumensercsa Gynkuus Port Security, no3Bossiomas nopty 00y4uTcs TOIBKO 33JlaHHOMY
komnuectBy MAC azpecoB n oTBepraromas Bce nakersl co BceMu nHeMu MAC.

Orpannuenue Port Security koHurypupyercs napamerpom maxucast komanasl modify bridge
port. 3HaueHUE N0 YMOTYaHUIO 16.

[Ipumeyanue: mapameTp maxucast U3MEHSIETCS TOJBKO NPU BHIKITIOUEHHOM HHTepderice. Takum
oOpa3zom, 1 U3MEHEHUs TTapaMeTpa uHTepdeiic Hamo nepeBect B coctosiHue disable, a mo
OKOHYaHHIO 00paTHO B COCTOSIHUE enable.

[Tpumep:
$ modify bridge port intf portid 1 status disable

$ modify bridge port intf portid 1 maxucast 5
$ modify bridge port intf portid 1 status enable



7.2.2.HacTpoiika THIIA KOMMYTAIWH.

$modify nbsize bridgingmode Restricted|UnrestrictedResidential
Omnpenenser pexxuM NepechUTKH MaKeTOB M0 YMOTYaHHUIO ( I7100aIbHO)

Restricted — onpenensieTcs MyHKT Ha3HAUYEHUS MTAKETA, U €CIIU UM SBIISETCS APYTOM KIMEHTCKUN
(ADSL mopr) Takoii maket orOpacbkiBaeTcs. Takum 00pa3oM, B 3TOM pexxuMe 3ampeleHa nepeaada
JQHHBIX MEXY KIMEHTCKMMH TIOPTaMH (TOJIBKO OT KJIMEHTCKHX TopToB Ha Uplink mopTer).

Unrestricted — [Takers! aHanu3upyeTcs B 1000M ciaydae.

Takum 00pazom, B 3TOM pexuMe BO3MOKHA Tiepe/iada JaHHbIX, KaK

HapsIMYIO MEXAY KIMEHTCKUMHU TTOPTaMH, TaK ¥ Ha alllIMHK NOPT (pelieHre mpuHIMaeTcs B
3aBUCHUMOCTH OT aJipeca Ha3HauaHusl B COOTBETCTBUHU ¢ Tabnuiei kommyrauun DSLAM). Ipyroe
HazBaHue 3Toro pexuma Full bridging.

Residential — nakers! nanHbIX oT kiuenTckux (ADSL mopToB) nepenatores Ha Uplink mopTst
DSLAM cpa3zy 6e3 ananu3a aapeca HazHauenus. Jlpyroe HazBanue 3toro pexuma Half bridging.

Residential Restricted Unrestricted

Uplink

m

DAS-3224/3248
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Taxke pexxuM KOMMYTAITMH MOXKET OTIPEACNATHCS IS KaKI0ro co3aanHoro B cucteme VLAN (T.e
JIOKaJbHO) Yepe3 KOMaHIY :
modify vlan static vlanname bridgingmode Restricted| Unrestricted| Residential

:

/M
ré

J ';ri

b

FDi
PC| PC PC
|

Pucynok 7-1

7.3. BuptyajbHbie JiokaJabHbIe ceTH B DAS-3248



B nanHOM pa3zzene paccka3aHo 0 TEXHOJOTHU CErMEHTAIMHU Tpaduka Ha (U3UUECKOM YPOBHE,
npuMeHseMon B yctporictBax DAS-3248.

7.3.1. llousatue VLAN

VLAN (Virtual Local-Area Network, IEEE 802.1q) - rpynna y3108B cetu, Tpaguk KOTOpOH, B TOM
YICNe U MIUPOKOBEIIATENbHBIA, HA KaHATBHOM YPOBHE MONHOCTBIO M30JUPOBAH OT JIPYTHX Y3JIOB
CETH.

Ilepenada kagpoB MEXAy pa3HbIMU BUPTYaIbHBIMH CETMEHTAMU Ha OCHOBAHUM a/Ipeca KaHAJIbHOTO
YPOBHS HEBO3MOXHA, HE3aBUCHMO OT THNA aJpeca - YHUKAJIbHOIO, TPYNIOBOTO WIIH
IIMpoKoBemareabHoro. Bayrpu BuptyansHoit cetn (VLAN) Kazapel mepenarorcs 0 TEXHOJIOTUH
KOMMYTALMH, TO €CTh TOJIBKO HA TOT IIOPT, KOTOPBIM CBA3aH C aAPECOM Ha3HAUCHU Kapa.

Hcnonb3yrores Tpu Tina VLAN u mupokoBenaTebHbIX TOMEHOB:

e [EEE §802.1Q VLAN
e VLAN Ha 6aze noptoB
e VLAN na 6aze MAC-anpecos

Bce Tunsl VLAN 1O3BONSIOT CErMEHTHPOBAaTh CETh C LEJIbI0 YMEHBIIEHHS pPa3MEpoB
mmpokoBemarenbHbix JoMeHoB. VLAN mno cranmapry IEEE 802.1Q momaepuBaioT METKH
MAaKeTOB, KOTOPBIE MO3BOJIOT pacnpenensth VLAN 1o Bceid JoKaabHON ceTh (TP YCIOBUH, YTO
BCe ycTpoiicTBa cetu mojnepkuBaioT cranaapt IEEE 802.1Q).

OcnoBubie nonsitus crangapra IEEE 802.1q:

Egress - moptsl, KoTOopbIe nepenatot uadopmanuto o mapkepe (VID).

Untagged - nererupoBanHble nopThl. [IopThI, K KOTOPHIM HOJKIIOUEHO CETEBOE 000PYI0BaHUE HE
noaaepxusaronee VLAN u He pacniozHaroniee Mmapkepos 802.1q.

Jlst Toro uToOB 000PYIOpPBAHKE HE PACTIO3HAIOIIEE MAPKEPOB MOTJIO Y4aCTBOBAThH B OOMEHE

nanHbME ¢ npuMeHenreM VLAN na Untagged noprax BeeseHo nonsrue PortVLAN ID (PVID),
0003Hayaroee KaKUM MapKkepoM HaJl0 TETUPOBATh BXOASAIIME HA JAHHBINA MOPT MaKETHI.

Kpome storo, B mapamerpax kaxaoro VLAN MOXKHO TOTOTHUTENBHO YKa3aTh BO3MOKHOCTb
3amperaTh IOHUKACT MAKeThl OT HeM3BEeCTHBIX HCTOUHUKOB floodsupport (Gayn-koHTposbp) n/wmm
IIMPOKOBEIIATEbHBIE MakeThl beastsupport (6poaakacT-KOHTPOIIB).

7.3.2.Co3nanne, HacTpoiika u ynanenue Static VLAN

KomaHjibl cHCTEMBI:




create vlan static
Onucanue:

CuHTaKcuc
KOMAaH/IbI:

modify vlan static
Omucanue:

CuHTaKcuc
KOMAaH/IbI:

delete vlan static
Omnucanue;

CuHTaKcuc
KOMAaHIIBL:

get vlan static
Omnucanue:

CuHTaKcuc
KOMAaH/IbIL:

Cosmaer vlan ¢ 3a1aHHBIMI TApAMETPAMH.

create vlan static vlanname vlanname vlanid vlanid
[egressports egressportsnone ][ forbidegressports
forbidegressportsjnone | [ untaggedports
untaggedports|none ][ bridgingmode bridgingmode]
[floodsupport enable|disable][bcastsupport
enable|disable]

M3mensiet mapameTpsl 3a1aHHOro vlan

modify vlan static ( vlanname vlanname | vlanid
vlanid )[egressports egressportsjnone ]
[forbidegressportsforbidegressportsjnone |

[ untaggedports untaggedportsjnone ][ bridgingmode bridgingmode]
[floodsupport enable|disable][bcastsupport enable|disable]

Vnanser 3agadsbii vlan.

delete vlan static ( vlanname vlanname | vlanid vlanid)

[Tony4aer unpopmaruio no vlan.

get vlan static [ vlanname vlanname | vlanid vlanid ]

Taéanua napamerpos:

‘ ITapametp

| Omnucanue



vlanname vlanname

AIIMUHHCTPATHUBHO ONpeessieMasl CTpOKa, KOTOpas MOKET
ObITh UcTIOb30BaHa i uaeHTuukamu VLAN. 3to
00s13aTeNbHBIN TapaMeTp 1 KOMaH b «create». C
xomanmamu get/modify/delete - momyctumo
HIeHTHUIMPOBATh vlan o uMenu u 1o vlan id .
Hcnoan3oBanue: Create — O0s13aTeNBHO

Delete — OnmonansHo

Get — OnroHanbpHO

Modify — OnmonansHo

IlpuHuMaeT 3HaYeHHsI: JTI00ast CTPOKA pasMepoM 10 64
CHUMBOJIOB .

vlanid vlanid

VLAN unentudukarop.

Hcnoan3oBanme: Create — O0g3aTeabHO

Delete — OnuonansHo

Get — OnmuoHaNbLHO

Modify — OnmuonanbpHO

Jns delete, get, modify — MoxeT ucmonb30BaTbCs
vlanname

nu vlanid.

Ilpunumaer 3nauenus: [ — 4095

egressports egressports
| none

VYcranaBnuMBaeT MOPThI, KAXKbIA U3 KOTOPBIX
acCcOLMUPOBaH

C TUTIOM ‘‘egress” (CHHCOK egress MopToB) s JAHHOTO
ynpasistoriero VLAN. Ipu 3ananuu 6osiee 0HOTO
3HAueHHsl, OHU Pa3JIeNIAIoTCs mpobeTamu.
Hcnonb3oanue: OnunuoHanbHO

IIpnaumaer 3navenus: / — 386

3HayeHHe M0 YMOJIYAHUIO: NONE

forbidegressports
forbidegressports | none

VcTaHaBIMBaET NOPTHI, KOTOPBIE 3AIPEILEHHBIE K
yIpaBICHUIO, OyTydH BKIIOUEHHBIMH, B CIIUCOK “‘egress’
THIA MOpTOB i 1aHHOro VLAN.

OHu MOryT OBITH BKJITOUYEHBI B “untagged” TuI.
Hcnoas3zoBanue: Optional

IIpnaumaer 3navenus: / — 386

ITo ymosryanmo: none

untaggedports
untaggedports | none

VcTaHaBIMBaeT MOPTHI, KOTOPbIE MOTYT TEpeaBaTh
“egress”

nakeTsl fanHoro VLAN, kak, “untagged” . [lpu 3amanun
OoJee 0OTHOTO 3HAYEHHMS, OHU PA3JICIAIOTCS TPOOETaMH.
Hcnoas3zoBanue: Optional

IIpnaumaer 3navenus: / — 386

ITo ymosryanmo: none

bridgingmode
bridgingmode

[TapameTp MOTHOCTBIO OMPEAEIAET PEKUMBI «MOCTaY IS
nanHoro VLAN. JlaHHOE 3HaueHHE MOXKET OBITh
aCCOIMMPOBAHO C TPEMs THIIAMH, Oa3upYIOIHecs Ha
rinobansHoM 3HauyeHud “fullBridgingStatus”. JlanHbie
3HaueHHs MOTyT ObITh “restricted bridging”
(orpannuenHslit), “unrestricted full bridging” (1e




orpanmyeHHbIi) 1 “residential bridging”. Ecim
TI0JIL30BATEIb HE BBIOPAN CrieNMaIbHO pekuM “bridging
mode” B MomeHT co3nanus VLAN, pexum npuHAMaeT
r100aIbHO YCTaHOBIEHHOE 3HaueHue “bridging mode”.
[Tonp30BaTeNs MOXKET U3MEHUTH pexkuM “bridging mode”
st yxe cosnanHoro VLAN. Ecnu qunamMuuecku
nonyueHHoe 3Hauenue s VLAN Obu10 co3mano u
YCTAHOBJIEHO, TIOJTb30BATENb MOKET YCTAHOBUTH TOJIBKO
rinobanpHOe 3HaueHue “bridging mode” a7s 1aHHOTO
VLAN. Ilo ymomuanuto “residential VLAN”, moxer
BKJItOYath Apyroi “residential VLAN”, pa3peras ToJIbK0
OJIUH ceTeBoit “bridge port *, mpuHaISKAINT eMYy.
JIaHHBII TIOPT MOKET OBITH ABTOMATHUYECKH JOOABIICH B
“VLAN 1o ymon4aHui0”, €C TOJIBKO 3TO ceTeBoi “bridge
port” 6ynyun no6asnenusiii B VLAN.

Briocnencteum, monp30BaTellb MOKET JOOABUTH FO00H
JpyToii ceTeBoil mopT B “egressportlist” u
“untaggedportslist” ToJbKO MOCTE yaaneHus paHee
n00aBICHHBIX CETEBBIX MOPTOB “bridge port”. Pesxim
“Unrestricted bridging ” He MOXET IPUMEHATHCS AJIs
“bridge ports” coznannsix moBepx PPPoE unTepdeiica, Tem
He meHee, VLAN moskeT ObITh “unrestricted”.
Hcnoas3zoBanue: Create -- Optional

Modify -- Optional

IIpunumaer 3navenus: Restricted, Unrestricted,
Residential

Ilo ymomuanuio: residential

floodsupport
enable|disable

Wcnone3yercs ecii HEOOXOANMO 3aTPETUTh WITH
pa3penmTh unicast MakeTbl OT HEM3BECTHBIX HCTOUYHUKOB
11 nanaoro VLAN

[To ymomuanuto 3HaUeHUE mapameTpa enable.
HewusBecTHbie unicast MakeTsl MOTYT PACIPOCTPAHATHCS HA
Bce moptel VLAN, ecnu rio6ansHOe 3HAUeHHEe
(mpenctaBneno B Dot1dTplnfo) ycranosneno B “enable”
i “throtte” u 3Hauenue Ha VLAN Tak

*xe “enable” nmm “drop’.

Hcnoab3oBanue:

Create -- Optional

Modify -- Optional

IIpnaumaer 3navenus: GS_STATE ENABLE,

GS STATE DISABLE

bcastsupport
enable|disable

[Tapametp ompenenser pactpocTpanenue broadcast
naketoB 71t AaHHoro VLAN. ITo ymonmyanuto cuctema
nonydaet 3HaueHue enable, korma VLAN cozaan.
Broadcast makeTsl MOTYT pacpoCTpaHATLCS Yepes3 Bee
noptel VLAN, eciu rnobanbHoe 3HaueHUe (MPeICTaBICHO
B Dot1dTplnfo ) u 3HaueHne nepsuyHOroO Vlan
yCTAHOBJICHHI B “enable”.




Iar 1

Iar 2

ar 3

[Iar 4

Iar 5

Hcnonb3oBanue:

Create -- Optional

Modify -- Optional

IIpunumaer 3navenusi: GS_ STATE ENABLE,
GS _STATE DISABLE

ITo ymomuanuio: GS CFG DEF VLAN BCAST

Co3nars VLAN c 3a1aHHBIMH IapaMeTpaMu:

Komanma

JeiicTBue

$create vlan static vlanname Dlink vlanid 100

Coznatp vlan ¢ mmenem Dlink, ¢ Homepom
vlanid 100

$modify vlan static vlanid 1 untaggedports
none egressports none

HckmounTh Bce MOPTHI U3 A€POITOBOTO
VLAN (VID 1)

$modify vlan static vlanname Dlink
egressports 1 2 23 385 untaggedports 1 2 23
floodSupport disable becastsupport disable

W3menenne napamerpoB VLAN

ITo 3Toit komange noptsl 1 2 23
CTaHOBATCS HETETMPOBAHHBIMHU YIEHAMHU
Vlan Dlink, mopt 385 (Uplink1)
TErnpoBaHHbIM wieHoM VLAN
(TpaHkoM).

Buumanue: TernpoBaHHBIMU SBIAIOTCS
TOJIBKO T€ TIOPTHI MOPTHI, KOTOPbIE
IPUCYTCTBYET B CITUCKE €ressports, HO
KOTOPBIX HET B CTIMCKe untaggedports.

$modify gvrp port info portid 1 portvlanid 100
acceptframetypes all ingressfiltering true
$modify gvrp port info portid 2 portvlanid 100
acceptframetypes all ingressfiltering true
$modify gvrp port info portid 23 portvlanid
100 acceptframetypes all ingressfiltering true

Komanpl, mpounsBoasme
npucsanBarBanue PVID Bridge

nopTam,( TO €CTh aCCOLMUPYIOLINE
BXOJISILIME B ONPEIETICHHBIN MOPT KBl C
onpezneneHHbIM TeroM VLAN).

JlanHas komana OyzieT onucaHa
HopOOHO B pazziene NOCBALICHHOMY
HacTpoiike nporokona GVRP Hacrosmero
PYKOBOJICTBA.

$get vlan static

[Tpoeputs HacTpoiikn VLAN

IIpumeuanue: B ciyuae onepayuu c epynnoii nopmos, nopmol nepeducisiiomcs uepes npooei.




7.3.3.Hactpoiika GVRP

JlaHHBIE KOMaHT/IBI CTIOJIB3YETCS I onpeenenus Bxoeniel ( ingress) GuipTpanuu Tpaduka Ha
VLAN, a taxoxe a1 ycraHoBku PVID.

Komanabl DAS-3248 nas nacrpoiiku GVRP

modify gvrp port info

Omucanne: n3menuts napamerpsl GVRP ns onpenenensoro nopra.

CHHTaKCUC KOMaH/IBI:

modify gvrp port info portid portid [ portvlanid portvlanid ] [ acceptframetypes

all | tagged ] [ ingressfiltering False | True ] [ restrictedvlanreg False | True | [ pktpriority
pktpriority | [ psvlanid psvlanid] [ppstatus enable|disable] [ctosprofileid ctosprofileid | None]

[TapameTpbl KOMaHBIL:

portid portid Wwms Bridge unrepdeiica, Ha koTopoM
TPOM3BOAUTCS HACTPOIKA MapMETPOB.
Oobs3aTe bHbII MapaMeTp.

portvlanid portvlanid PortVlanID (PVID), accouupoBanHblii ¢
naHabIM Bridge nntepedeiicom.
JlaHHBIN TapaMeTp 00s3aTeIbHO
He00X0IUM JIJIs HacTpoiku Static
VLAN.

Heo0s3aTebHbli napamMeTp
acceptframetypes Pa3pemmTh npomyckaTs Bce BXOJISALIME
all | tagged KaJpsl (momedas ux portvlanid) 60
TOJILKO TETUPOBAaHHbIE, OTOpaChIBAs
HETETUPOBAHHBIE.

Heo0s3aTeabnblii napamerp
Jonmyctumbie 3Ha4enus: 0 - 310
ingressfiltering False | True @OunbTparys BXOAAMINX TAKETOB.
Ecnu ingressfiltering True,ro nakersl,
npunaanexamme Kk VLANam, He
3apEeruCTPUPOBAHHBIM Ha 3TOM MOPTY
OyayT OTOpOIIEHBI.

Heo0s3aTebHblii napamMerp
pktpriority pktpriority [Tpuoputet, uCONb3yeMbIH 1
MIOCTaHOBKHM MAKETOB B ONpPE/ICICHHYIO
ouepeib NaKeToB

psvlanid psvlanid Omnpenensier PSVID, npusssi3aHHblif K
nopty DSLAM (nnst pyakuu Q-in-Q)
Heo0s3aTeabnblii napamMerp

ITo ymosryanuio :None

ppstatus enable|disable Hcnonb3yercst COBMECTHO ¢ (QYHKIUEH
Q-in-Q.

OHpGI[GHSIGT, SIBJISICTCS JIX JTAHHBIN IOpT




MIOPTOM TIOcTaBIIMKa yeruyr ( enable)
WM OKOHEUHbIM mopToM (disable).
JlaHHBI TapaMeTp U3MEHSHTCA TOJIbKO
TpUBBLIKITIOUeHHOM bridge maTepdeiice.
Heo0s3aTeabnblii napamMerp

ITo ymosryanuio :None.

ctosprofileid ctosprofileid | None Conepxur npusssky CtoS npodus k

nopty ( st hyrkuu Q-in-Q)

[Tpumep:
$modify gvrp port info portid 1 portvlanid 100 acceptframetypes all ingressfiltering true

get gvrp port stats
Onucanue: [Ipocmotp cratuctuxu nporoksna GVRP
CuHTaKcuC KOMaH[Ibl:

get gvrp port stats [ portid portid |

JlaHHas KOMaH/1a CIY>KUT JUISl IPOCMOTpa MHpopMaluu o komruectBe coobuieHnit GVRP

[Tpumep:
$get gvrp port stats portid 1



7.4.CrekupoBanue VLAN. Texnosorus Q-in-Q.

Yro Takoe Q-in-Q?

Cymiectytomias Texnosorus Ethernet cranoBuTcs Bce Oonee aemieBbIM U Ooliee MOy IsPHBIM
peIlIeHreM /IS CTPOUTENLCTBA ceTu ¢ KaxabiM rojgoM. Cetu Ethernet pacumpsiorcs u pacTyt B
o0bemax. ITo BeJIeT K pa3BepThiBaHuI0 Ha ocHOBe Ethernet ceteil yxe He nokanbhbix ceteil (LAN),
a ceTelt ropoackoro u 6omnee kpymuoro mMacimrada — cereir MAN (Metro Area Network).

Cymiectytonias nmoanepxka VLAN, ocnoBannas Ha [EEE 802.1Q, yxe He ciocoOHa
MacImTabupoBaThCsA B TAKHX CETSAX M3-3a OTpaHUUCHHBIX Bo3MoxkHOCTeH 802.1q (cTanmapt
noepxkuBaeT Tonbko 4094 VLAN) u, cnenoBatensHo, Tpedyercs crekupoBanue VLAN st
pabotsl B ceTsix MAN.

Meton crekupoBanus VLAN, Taxke n3BecTHbIN Kak Q-in-Q , sSBIsIETCA MEXaHU3MOM, B KOTOPOM
oaud VLAN (Bupryanbhas JlokansHas CeTb) MOXKET HHKANCYIUPOBaThCA BHYTpH Apyroro VLAN
(pucyHok 7-3). DTo 1M03BOJIAET PA3JEIUTh CETh CPEIM HECKOJIBKIX CEPBUC-TIPOBAIIEPOB HIN
KPYIHBIX KIIMEHTOB OJJHOTO MPOBaii/iepa, OMycKasi, YTOOBI KaK/Iblil U3 HUX MOT UCIOJI30BaTh BCE
anpecHoe npoctpaHctBo VLAN, pernamentupoBannoe 802.1q.

To ectb, HanpuMep, 7Ba MpoBaiepa, UCIOIb3YIOIMX ceTh MAN, MOTYT OAKITIOYATh KIMEHTA K
onHoii 1 Toii ke VLAN ¢ VLANID 1 u kiueHTsl He OyayT BHAETH TpauK IPYT IpyTa.
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Pucynok 7-3.Ctpykrypa Ethernet ¢ppeiima npu ucnonszoBanuu Q-in-Q.

Taxoxe cetu MAN MoryT pa3fensts Tpadpuk Mexay KIMEHTaMH B LENAX 0e30MaCHOCTH UITH
nuddepeHumanuy ypoBHen yCIyr.

B tunoBom ceteBoM cuenapuu pazseptoiBanus ceth MAN DAS-3248 nHaxonurcs Ha Kparo ceTH
nocrasiuka (Ethernet Aggregation Network).Ilozunust DSLAM noxkasana Ha Pucynke 7-4.

3
&
q

Residential
Subscriber

Business Subscriber

Pucynoxk 7-4.Cxema cetn MAN

7.4.1. Ucnoan3oBanue Q-in-Q. Tunosble cuieHapuu.

7.4.1.1. Pe3anaeHTHbIEC KIIHEHTHI WJIN KJIHEHTHI MAJIOro OU3Heca

Jlns TunndHoro pe3uaeHTHoro kmenta wid SOHO kineHTa, nepBUYHbIA MOTHB YCTAHOBIICHUS
COCZIMHEHUS C POBAMIEPOM - YCIyTa JOCTYTIA.

JIs 9TOTO THTIA CEeTH XapaKTEPHBI CACAYIONIME TpeOOBAaHUS K IPOBAUAEPY YCIYT:



1. Tpaduk mexny ornensHbiMu CPE (kueHTCKiME yeTpoiicTBaMu) OyIeT cle0BaTh MOAEIH
KJIMEHT-CEPBED.

2. B 3aBUCHMOCTH OT THTIA TIOAMHUCKH, MOXKET OBITh HEOOXOIUMOCTD TPEIOCTABIATH PA3TTUIHBIE
YCIIYTH Pa3TUYHbIM a00HEHTaM. AOOHEHTBI MOT'YT JAENUTHCS Ha TPYIIIHI B 3aBUCMOCTH OT THTIA
HPEIOCTaBISIEMbIX YCIYT.

3. Kpome Toro, k camoii ceTu JoCTyTa MpeIbsSBIsIOTCS CeAYIoIure TPeOOBaHNUS:

a) CeTb JOCTYyMA JOKHA OOCTY>KMBATh MHOTOUHCIICHHBIX MOCTABIINKOB YCIYT (TPOBAIEpOB).
b) Unentudukanus nopra. MoxeTt gocturatbest ucnonb3oBanueM VLAN st uneHTuuKanim
nopra.

B) MacmrabupoBanue. Aapecaiist 00JIbIIOT0 KOJIMYECTBA TIOPTOB MPUBOIUT K MOTPEOHOCTH B
HEepapXUIECKOH azpecaruu. JTa cxema MoKeT ObITh To100Ho# ncnonb3oBanuto VPI u VCI B
cersax ATM.

7.4.1.2. KiineHTBI CpeIHero U KpynmHoro Om3Heca.
B no6apnennu k TpeOOBAHMAM PE3UICHTHBIX KIMEHTOB KJIUEHTHI CPEIHETO U KPYITHOTO OHu3Heca
UMEIOT JIOTIOTHUTEbHBIE TpeOOBaHMs K MpoBaiiepam ycayr. OHU MOTYT OBITh CIEAYIOIIHE:

1. Venyra apenioBaHHOT0 KaHaja. Jta yciayra A0JKHA B 00IIeM ciiydae 00ecreqrnBaTh
HPO3PAYHYIO CBSI3b MEKIY IBYMS (1 00Jee) KOPIOPATUBHBIMU CETAMU CO CBOECH YCTOSBIICHCS
CeTeBOM apXxuTeKTypoii (B ToM umcie u VLAN).

Pa3nmuuaetcs aBa Buaa yCIyru ap€HI0BaHHOT'O KaHaJla:

a) Ycnyra smynsiuu BeiaenenHoi muHud (E-Line).

E-Line ycnyra - ycimyra apeHI0BaHHOTO KaHajla WK BbIIEJCHHBIN KaHAT MEXIY ABYMsI TIOPTaMH
DSLAM na ogHom VLAN (VLAN Trunk). 3agada yciyru - moay4uTb TETUPOBAHHBIE UITH
HeTerupoBaHHble (peiiMbl Ethernet ot kimeHTa u mepeaTh JaHHBIE BO BTOPOI TOPT,
yuactByrommii B ycnyre E-line. B aTom ciyuae qanHbIe JOMKHBI HATPABIATHCS MEXKITY TOJIBKO
ABYMs YY4aCTBYIOIIUME B 0OMeHe mopTamu. [[aHHBIe IPOCTO MEepeHANPABILCTCS MEXIY TBYMS
MOpPTaMH, HUKAKOW OTIOJTHUTENBHOH 00pabOTKH UX HE MPOBOAUTCS. DTO OMTUMU3UPYET BpEMs
TIePECHUIKU MAKETOB.

0) Ycnyra smynsuu nokanbHo# cetu (E-LAN cepsuc).

E-LAN ycnyra umeer 1Ba win 0omblie MOPTOB-y4aCTHUKOB U, clenoBarenbHo, Ha DSLAM
NPOBOAUTCSA 00paboTKa MakeToB (TIOMCK MOpTa HA3HAUEHUS MO TabiuIe KoMMyTanun). J{is aToit
YCITYTH XapakTepHo BbiIeeHue crnenuduueckoro VLAN npocTpaHCTBa, a ceTh NOCTABIINKA YCIYT
MPOCTO TepechlIaeT TpaduK KIMeHTa OT OAHOTro yuyacTHuKa yeinyru E-LAN k gpyromy.

2. Bupryanbnas uactHas cetb (VPN). VPN nomxkHa obecnieunBats yciyry mpo3paunoit LAN cetn
MEXIY JABYMsI TOYKaMU MPUCYTCTBHUS MPOBaiiepa uepes myOauaHyro ceTh

3. QoS. Heobxoxnmo obecrnieunBaTh TpeboBanus kadecta cepsrca (QoS) cormacuo porosopy SLA
(Service Licence Aggrement - 10roBopa 0 Mpe0CTaBICHUH YCIYT KIIMEHTY CepBUC-TIPOBANIEPOM).



4. PazBepThIBaHHE BBIILIETIEPEUHUCICHHBIX OU3HEC YCIYT MPOBAIEPOM UMEET CIIeIYIOIIIe
TpeOOBaHMUS K CETH J0CTYTA!

a) M3omsust Tpaduka. JlenoBoii Tpadhuk KiMeHTa 0KHA OBITh BBIACNATCS U3 BCETO OCTAIBLHOTO
Tpaduka B ceT. IT0 TpeOOBaHHE MOKET OBITh YIOBIETBOPEHO MCIOIb30BAaHUEM BbIICICHHBIX
VLAN g kaxmaoro On3Hec-KJINeHTa.

0) [Ipo3paunocts Tpaduxka mst VLAN cereil. TpeOyercs, uto0bl nocTymnaronye Gppeiimbl camu
Moriu Obl ObITh TerupoBaHHbIME VLAN, 1 Ter coxpansiics 0e3 u3MeHeHui mpu nepenaye Tpaduxa
KJIMEHTa Yepe3 CeThb MpoBaiiaepa.

7.4.2. Peamm3anus Q-in-Q na DAS-3248.

7.4.2.1.001mas KoHIenus.
DAS-3248 nognepxuaet TexHonoruto Q-in-Q, HaunHas ¢ nporpamMmmHoii Bepcuu 2.10.
CymectBytot cinenyromue pexumsl ynpasiaenus VLAN B DAS-3248:

1. Native VLAN (802.1q). Native VLAN — nopmanbhas noaaepsxkka 802.1Q VLAN.
2. Q-in-Q. Pexum nopnepxku crekupoBanus VLAN.

[lepexmtouenne pexumoB padotsl ¢ VLAN mpon3BouTCS KOMaHIOM:
nbsize vlanmode stackedmode|nativemode ,rye:

nativemode- 802.1q VLAN pexum.

stackedmode- Q-in-Q pexum.

BHumanue: mocjie npuMeHeHUusl KOMaH/Ibl He00X0MMO COXPAHUTH HACTPONKHN KOMAaH/0i
$commit u mepe3arpy3uThb yCTpOiCTBO.

B Q-in-Q pexume BBOAATCS CIEAYIONMINE TIOHATHUSL:

a) C-VLAN (Customer VLAN)

C-VLAN - V-LAN , ucnonp3yromuiicst KnueHToM («BHyTpeHHHUi» VLAN)
C-VLAN oanno3HauHo uaeHTuummpyercs napamerpom C-VLANID.
C-VLAN co3paercs KoMaHIOM:

create vlan static vlanname name vlanid vlanid

0) S-VLAN (Service VLAN)

VLAN npocTpaHcTBO, HCIOJIB3YIONIEECs CEThIO MpoBaiiaepa («BHemHui» VLAN)
S-VLAN opHo3HauHO upeHtuduimpyercs napamerpom S-VLAN ID.

S-VLAN co3maeTcst KOMaHa0u:

create vlan svlanid svlanid svlanid

B) Bupryansnsiit VLAN (Virtual VLAN)

Ecnu MHOroYMCIIEHHBIM OCTABIIMKAM YCIyT HEOOX0MMO MCIIONB30BaTh 171 PA3INUYHBIX Lenel
onuH u ToT %e C-VLAN, anpecnoe npoctpanctBo VLAN Oyziet ompenensaTbest KoMOUHaImei S-
VLAN u C-VLAN. C npyroii cTopoHsl, IpoBaiiziepy MOXeT N0TpeOoBaThCs 0JJHOBPEMEHHOE



HCTOJIb30BaHKE B AOTOMHEHHH K 3ToMy eme u E-Line umu E-LAN ycnyru, ans yero 6yner
HeoOxomuMa npo3padnas nepecsbuika C-VLAN depes onepaTopckue ceTu, B KOTOPBIX HallpaBleHHe
HepechUIKH ompenenaTbest 6marogaps S-VLAN .

Bupryanbubiii VLAN - a6ctpakius, kotopas npsdet npusssky C-VLAN ID —S-VLAN ID 3a
Virtual VLAN ID. [IpeumyiectBo 3T0ii aOCTpaKIuK - TO, YTO BCE THITHI KJIUEHTOB MOT'YT
HOJIEPKUBATHCS OHOBpeMeHHO U urciio Virtual VLAN B crcTemMe MOXeT OBITh OTpaHUYEHO
TOJIBKO JIOCTYITHOM MaMAThIO YCTPOUCTBA.

B Q-in-Q pexume DAS-3248 eimonnseT onepaimu Bxosiei u ucxoasmen VLAN dunbtpaniu,
00y4eHus TaOIUIBI KOMMYTAIIUK U TIOMCK B TaOJIMIlE KOMMYTAIIMU BBITIONHSIOTCS, OMUPAsCh HA
Virtual VLAN ID.

Virtual VLAN mozxet ObITh co3fana (npu cymectytomux C-VLAN u S-VLAN) komanoit:
create vlan virmap svlanid svlanid cvlanid cvlanid vvlanid vvlanid

r) Global VLAN ID (Third VLANID)

Texnonorus Q-in-Q nepapxuyeckas 1mo cBoei CyTH, MO3TOMY KpaTHOCTb BloskeHHOCTH VLAN
MOXeT ObITh yBenuyeHa. Bo3amoxkeH ceTeBoil clieHapuii, B KOTOpOM HE00X01uMo Oyzer
MOJIKJIFOYATh TPeTHil ypoBeHb BIokeHHOCTH VLAN (HazoBeM ero Q-in-Q-in-Q), uroOsrt
O/IHO3HAYHO UeHTH(HUIMpoBaTh aboHeHTa B penenax VLAN npoctpancTBa. 1o TpeboBaHue
ynosieTtBopsercs ucnonb3oBanueM Global VLAN ID, koTopblif MOXKET BKIIOYAThCS B TTAKET
IPEX/Ie, YeM TOCIATh MAKeT 1, KOTOPbI MOKET OBITh YAAJIEH TOJIBKO IOCIIE NONY4eHHs MTaKeTa B
THOPT MOCTABILMKA YCIIYTH.

Global VLAN ID ne untepnperupyercs DAS-3248, ogHako MOXKeT NpO3payHO MPOMYyCKAThCS
uepe3 DAS-3248. [Ipuopurer, ucnonszoBanubiii st Global VLAN ID nomkeH ObITh TakuM *ke,
kak w1 S-VLAN.

Third VLAN ID 3anmaercsa komangoit CLI:

modify nbsize tvlanid tvlanid

[Ipumeyanue: mocie MpUMEHEHUsI KOMaH/Ibl HEO0X0IUMO COXPAaHUTh HACTPOMKH TIepe3arpy3uTh
YCTPOUCTRO.

7.4.2.2. Inddpepenuuanusi NOPTOB 10 HA3HAYEHHIO

Kaxplit mopt MoskeT OBITH KIacCH(UIMPOBAH MM KaK MOPT MOCTABIIKKA YCIyT (HOPT,
THOJIKJTIOUEHHBIH K CETH cepBHUC-TPOBaiiiepa) Wi Kak OKOHEUHbIN MOPT (MOPT, TOJAKITIOUEHHBIH K
CeTH KJIMEHTa). 3a MOPTOM MOCTaBLIMKa peiMbl JAHHBIX JOJDKHBI IEpeIaBaThCs U IPUHUMATHCS C
ucnosp3oBanueM Tera S-VLAN ID, 3a koHeuHbIM TOPTOM (peiiMbl TaHHBIX JTOJKHBI IIEpeIaBaThCs
Y IPMHUMATHCS WM Kak HeTernpoBaHHble GppeiiMbl nin umeth Ter C-VLAN ID. Global VLAN na
HOPTY MOCTABIIMKA YCIYT OyAeT MOIepKUBAThCS, TOIBKO €CU OH CKOH(QUTYPHPOBAHO I100ATbHO.
Pexum ucnons3oBanust nopra DSLAM Bribupaet komanoit modify gvrp port info portid portid
ppstatus enable|disable , mpu BeIKITIOUeHHOM Bridge nnrtepdeiice.

[Tapametp ppstatus 3T0 KOMaH/ibl COOTBETCTBYET:

Enable —mopTy nocrasimuka ycmyr

Disable- okoHeuHOMY MOPTY.

7.4.2.3. Tunsi Service VLAN (S-VLAN).

S-VLAN Moryt pa3ziensTecs B CETH MOCTABIIUKA 0 TUIIAM YCIYT, TO ecTh 0JHU S-VLAN
HEPEHOCAT Pe3UICHTHBIN TpauK, Apyrue - aenoBoit Tpaduk. CnegosatensHo, S-VLAN nomkHbI
KOH(UTYPHPOBATHCS TaK, YTOOBI OJJHO3HAYHO WACHTU(PUIIMPOBATH TUI TpaduKa MepeHOCHMOTo



kaxapM S-VLAN. Takum o6pasom, umeercs 1B8a tTuna S-VLAN, 6a3upyromuxcs Ha IPHPOJIE HX
ucnonb3oBanus (Residential u Business).

7.4.2.4. Unentudpurxanus S-VLAN.
S-VLAN onpenensercs B noctynusiieM ¢peiive Ethernet ogunm U3 cieqyromux cnoco6os:

o U3 anamuza S-VLAN tera B noctynusiieM gpeime.

o basupysce Ha npusszke nopra DSLAM k S-VLAN (PSVID).
[Ipu noxxmtoyennn 6uzHec-kiauenTa Ha mopt DSLAM emy npucBauBaeTcss yHUKaIbHbIN S-
VLAN ID. B sT0M ciyyae, ceTh OCTaBLIMKA YCIYT MOTy4aeT TETUPOBaHHbIE (PpeiiMbl
Ou3HecC KIIMEHTa I MPO3PavuHOi EPEChUIKU JaHHBIX Yepe3 «BbIACICHHYI0» OM3HEC-CETh.
CnenosarensHo, C-VLAN ID ncnionb3yercs caMuM KIMEHTOM I10 €T0 YCMOTPEHHUIO, a S-
VLAN ID unentudurupyet 6uzHec-kaueHTa. Brmots 10 4094 Ou3HEC KIMEHTOB MOKET
OBITH MOAKITFOYEHO TI0 TAKOW cXeMe B o1HO# cetu arperanuu Ethernet.
PSVID moxer 6biTh puxperied k nopry DSLAM komannoii CLI:
$modify gvrp port info portid portid psvlanid psvid

o basupysce Ha C-VLAN ID. [lanHslii cioco0 ucmonb3yeTcs s pe3uIeHTHBIX KIMEHTOB,
KOTJIa OHHM MOCBLIAIOT B CETh CepBHUC-TIpOBaiiepa Terosbie hpeitmsl. B aToM ciaydae, KiaueHT
noceuiaetT C-VLAN ID B cBoeM makere JaHHBIX, U ATOT TET MOKET ObITh 3aMEeHEH (W He
3ameHeH) PVID rerom (kinueHTckuM Terom, npusszanHbM k nopty DSLAM). [Tockombky S-
VLAN rer ans nocrasuiuka yciyru npussizad k C-VLAN rery, koTopslil 1o6aBisercs K
MPUHATOMY TaKeTy MPEeK/ie, YeM MOCTaTh €r0 B CETh MOCTaBLINKA YCIYT, CIEA0BATENIbHO, B
ceru noctaBuka C-VLAN ID ucnons3yercs, 9To0bI HASHTHHUITNPOBATH KJIMEHTA, U S-
VLAN ID ucnons3yercs, yTo0bl HICHTUQUIUPOBATH TTOCTaBIMKa yeuyru. [Tocne
onpenenenust S-VLAN onpenenenus, C-VLAN yixe He TpeOyercs.

¢ basupysce Ha knaccuduxanuu notoka. B stom cinydae S-VLAN Ter onpenensercs ucxozs
13 UICHTU(UKALMY TOTOKA TAaHHBIX Ha KIMEHTCKOM mopTy U S-VLAN Ter, KoTopblit
JOJKEH UCTIONB30BAThCS B CETH MOCTABIINKA OHO3HAYHO MICHTU(QUIUPYET ONpeIeTIeHHBIH
IIOTOK JIaHHBIX KJIMEHTA. Paznuuue ¢ mpeasIIylyM CllydaeM 3aKiIro4yaeTcs B TOM, 4yTo S-
VLAN rer onpezensercs, UCX0s U3 THIA TOTOKA UM THIA Tpaduka.

o basupysce Ha CtoS Profile .
OcHnoHolt coctasstonieit CtoS npoduins sBnsercs tabnuma, kotopas coaepxur C-VLAN
ID u S-VLAN ID naps1 (C, S). Korna na BxoaHoit mopt npuxoaut ¢peiim ¢ C-VLAN ID
paBabM C', B 3T0i1 Tabnuie umercs u onpeaensercs napa (C', S'), S' onpenenser S-VLAN
ID mns storo dpeiima. Kpome npussizku C-VLAN Ttera k S-VLAN Tery, Bbl MOXKeTe Takxke
co3/1aTh B Ta0IIHIIE apy JUIS CBS3bIBAHUS HETETUPOBAHHBIX (PPEHMOB C OMpE/IeICHHBIM S-
VLAN ID (Untagged, S"). B aTom ciyuae, HeTernpoBaHHbIE MaKeThl OyAyT CTAHOBUTHCS
terupoBaHHbIMU S-VLAN ID terom, paBubiv S".Eciu a1 C' He HaX0AUTCS COOTBETCTBUS B
tabmune CtoS, To Bce Pppeiimbl, npuxosmue ¢ C-VLAN ID pasubiv C', OynyT 0TOpOIIEHBI.

CtoS Profile sBnsiercs unatepdeiicom momp3oBaTens, KOTOpbIi yBs3biBaeT CtoS Tabmuiy ¢
onpezeneHHbpME Topramu DSLAM. Bel MoskeTe co31aTh Mpouiib ¢ TF0OBIM KOTHIECTBOM
TIOpPTOB.

Ha nopty DSLAM moxeT ObITb 01HOBpeMeHHO ckoHurypupoBan kak PSVID, tak u
CtoSProfile. B atom ciayuae S-VLAN ID onpenensiercs Ha ocnoBanuu CtosProfile, a ne
PSVID.

CtoS mpodwis cozmaercs cnenyromumu komangamu CLI:



1.Co3nats npoduis:

create vlan mapprofile info profileid ctosprofileid profiletype CtoS
2.0npenenenne C-VLANID u S-VLAN ID:

create vlan mapprofile param profileid ctosprofileid vlan1 vlanl vlan2 vlan2,
rae vlan 1- C-VLAN ID, vlan2- S-VLAN ID.

3.Ipussska CtoS npoduss K mOpTy OCYLIECTBIAETCS KOMaH 10

modify gvrp port info portid portid ctosprofileid ctosprofileid

7.4.2.5.0npenenenue npuopurera S-VLAN.
S-VLAN npuoputeT MOXKET OTpeAesIThCs sl BXOAAMIETo (hpeiiMa Ha OCHOBAaHUH OHOTO M3

CIEIYIOIUX MyTEH:

basupysce Ha npuoputere S-VLAN Tera Bo Bxomsmem ppeiime. Eciu gppeiim Teriposan
SVLAN, 1o S-VLAN npuoputeT onpenensercss H(puMEHEHNEM 3TOr0 NPHOPUTETA B
KayecTBE BXOJIHOTO apryMEHTa JUlsl pereHepaliy MpuopuTeTa (M3MEHEHUs IPUOPUTETa) S-
VLAN, cBsi3anHOrO0 ¢ BX0qHbIM HOpTOM DSLAM.

basupysce na npuopurere C-VLAN tera: Ecnu dpeiim Terupoan tonmsko C-VLAN, o C-
VLAN npuoputeT MOKeT ObITh UCTIONB30BaH AIs pereHepanuu npuopurera S-VLAN.
Basupysce Ha notoke. To xxe uro u ans onpeaenenus S-VLAN ID, 6azupytomierocs Ha
NIOTOKE JIaHHBIX.

basupysce Ha npuopurere Mo ymondanuio it S-VLAN .

Ecnu na DSLAM nipuHAT HeTerupoBaHHbIi BXoaammil ¢peiim, To mpuoputet defSVprio
BXOHOTI'0 TIOpTa MOKET uctonb3oBathes Kak S-VLAN npuopurer (ycranasnusaercst CLI
xomanzoi modify bridge port prioinfo portid portid defsvprio defsvprio).

7.4.2.6. Unentnuxanus S-VLAN tag protocol ID

[To ymom4anuto B kauecTBe uneHtudukaropa Q-in-Q nporokona B Ethernet ¢ppeiimax ucnoms3yercs
3Hauenue 0x9100. B kauectBe uaentudukaropa ucrnons3oBanust Third VLAN ucnomns3yercs
0x9200 B Ethernet dpeiimax.

Ecnu nonb3oBaTens X0ueT U3MEHUTh 9TU BETMYUHBI, OH MOXKET 3TO cAenath nocpeactsom CLI
KOMaHJ;

modify nbsize svlanprotocolid 0xXXXX

modify nbsize tvlanprotocolid 0xXXXX

[Ipumeuanue: [Tocne n3meHeHuit B nbsize HEOOXOAUMO COXPAHUTh HACTPOMKH U TIEpe3arpy3uTh
YCTPOMCTBO.

7.4.2.7.Yupasienne S-VLAN B DAS-3248. [lapametps! ynpaBiaenust Q-in-Q.
Jlnst yrpaenerust S-VLAN B DAS-3248 (komanna CLI create vlan svlan svlanid) cymectByrot
CIIeIyIONINE MapaMeTphbl:

Tun S-VLAN (mapamerp svlantype).
[Tapametp nmpuHUMaeT aBa 3HaueHus. Business u Residental.
B cirydae pe3uieHTHBIX KIMEHTOB LISl QUIBTPALMK U EPEChUIKU aKEeTOB



ucnois3yercs cranaaptHoe Virtual VLAN pacnipenenenue, To eCTh B3aMMOOAHO3HAYHAS
cBs3b Mexxay C-VLAN u S-VLAN.
B ciyuae e 6uznec-kmuenta, C-VLAN ID He MoxeT 0iHO3HAYHO Ha3HAuaThes s Virtual
VLAN pacnpenenenus. 9T0 CBOWCTBO UCHIONB3YETCs Ui pa3aeneHus Tunos S-VLAN.

o C-VLAN Preserve pexxnm (mapametp cvlanpreservemode).
[Tapamerp npuHuMaer aBa 3HaueHus: Preserve u NotPreserve.
OtoT napametp BbiOupaeT pexum terupoBaHus C-VLAN ns S-VLAN.
Preserve o3nauaet, yto CVLAN Ter nozsepraercs npeoOpa3oBaHUsIM TOJIBKO B
cooTBeTcTBHH ¢ noBenaeHneM dot1Q, To ects, 6a3upysch Toabko Ha Virtual VLAN
pacrpeneneHuu, Ho He Oynet nepe3anucad PVID, ecnu nonyuennsiit ppeiim C-VLAN
TErUPOBAHHBIN.
[Ipu sTom Tumne npusszku, PVID Oynet ucnons30Ban Mpu TETHPOBAHUH TOJIBKO
HETETUPOBAHHBIX (PPEHMOB.
NotPreserve o3nauaet, uto C-VLAN Ter npu monydeHuu TerupoBanHsix ¢gpeiivmos DAS-
3248 oyner onpenensatees Ha ocHoBanuu PVID nopra Bxoxaenus. C-VLAN Ter
BXOJISILIIETO MAKETa B 3TOM CIIy4ae MOKET ObITh MCIOIb30BaH TOJBKO B CIIy4ae MPUMEHEHHS
C2S npoduns unm TerupoBaHuu, 6a3UPYIOIIETO Ha TIOTOKE JaHHBIX.

o C-VLAN QoS Preserve ( mapamerp cvlanqospreservemode)
OTOT yHpaBiAONMI TapaMeTp ONpeeNsieT METO/ pereHepaluy NpuopuTera (M3MEeHEHUs
npuoputeta) ans C-VLAN rera. [Ipunumaer aBa 3HadeHus - Preserve unu Regenerate.

Preserve o3navaer, yro npropuret a1 C-VLAN Ttera JokeH 0CTaTbCs HEU3MEHHBIM.
Regenerate o3nauaer, uro npuopuret 1yt C-VLAN Tera 10mKHO MOJBEPrHYTHCSA
IPHOPUTETHON 00paboTKe, Oa3upyroIeiics Ha TabIHIe ouepeiell U MPUOPUTETOB,
onpeaenennoit cornacHo [EEE 802.1p.

7.4.3. llpuopure3auus tpaguxa ¢ Ucnoabzosanuem Q-in-Q.
[IpuopurerHas oO6padotka 802.1p Ga3upyeTcs Ha makeTax, MPUHATHIX HA OKOHEYHBIX IOPTaX
DSLAM wunu noprax nocrasmuka yciyr. Kiace tpaduxka Bcerna npussizad k npuopurety S-VLAN,
KOTOPBI B CBOIO OUepeib ONpeAEsSeTcs Ha OCHOBAaHUH TIPUOPUTETA IIOPTA UITH Yepe3 pereHepaluto
NPHOPUTETA WM Yepe3 BHYTPEHHUIN NPHOPUTET, €CIIM UCTIOIb3yeTCsl GUibTpaus Tpaduka u uepe3
npuoputet Ha S-VLAN Tera, nomyyeHHOro noptoM nocrasiuka. [lpuopurer ais 6uszHec u
PE3UAEHTHBIX KIHEHTOB OMpPEIeNAeTCs CeAYIOUMM 00pa3oM:

7.4.3.1. busnec Kiauent
[IpuopuTeTHBIE XapaKTEPUCTUKH JUTsl OM3HEC KIUEHTOB CIeIyIOIIHe:
e C-VLAN npuoputeT npucyTCTBYET BO BXOASIIEM ITAKETE.
o S-VLAN npuoputer 6yner Takum xe, kak 1 C-VLAN npuopwurer.
e S-VLAN npropurer MOKeT U3MEHATHCS HA OCHOBAHUU PETEHEPALMH IPUOPUTETA.
o Ecnu naker nepBoHayanbHo HeTerupoBanHslid, st C-VLAN u S-VLAN Oyner
MCIOJIb30BaThCsl IPUOPUTET 110 YMOTYAHUIO JTAHHOTO MOPTA.
o Ompenenenue npuoputeTa Ha ocHoBe MoToka (Flow based priority) mepesanuceiBaet
tekyuwmi S-VLAN npropurer.

7.4.3.2. Pesunentuniii Kiinenr



Ecnu mpuHAT HETErMPOBAHHBINA MAKET, UCIIONB3YETCSA MPUOPUTET O YMOTYAHUIO Kak s C-
VLAN, tak u S-VLAN.

Ecmu mpuHAT TerupoBaHHBIN MAKET, UCTIONB3YETCS pereHepanus npuopurera kax s C-
VLAN, tak u S-VLAN.

C-VLAN pereneparus yrpasinsiercss ¢uarom S-VLAN, kotopast uieHTUGUIUPYET, TOIKEH
JI1 IPUOPUTET OBITH COXPAHEH WITH MePE3aIiCaH.

B noGaBnenuu ko Bcemy, onpe/ieneHe NpHOpUTeTa Ha OCHOBE MOTOKA U OT/IEIbHBIE
TIPHOPHUTETHI HA OCHOBE JIPYTUX CIIOCOO0B 00pabOTKM MOTYT COCYIIIECTBOBATh
OJIHOBPEMEHHO.

7.4.4. Ilopsinox 00padOTKH MOTOKA JAHHBIX IPH UCNO0JIb30BaHUH Q-in-Q.



YLAN Handling and Forwarding

Pricrity Handling

Pucynok 3.Ilopsnok 06padotkn VLAN Tteros makero B DAS-3248
NpU UCTIOIb30BanuK Q-in-Q

[Topsinox 06pabOTKY MAaKEeTOB MPH UCHONIb30BaHUH Q-1n-Q:

1. [Taker npuHuMaeTcs Ha BXxoasmuii uarepdeiic. Bo Bxomsmem nakere onpezenstorcs C-VLAN u
S-VLAN teru, ucxo/ist U3 HUKECIEAYIOIIETO:

Onpenenenne C-VLAN Tera.
C-VLAN onpenensiercs, UCHIOIb3YA:
o Ter C-VLAN ¢peiima, ecti TakoBOM HMeeTcs.

e C-VLAN rer, comepsxaniuiics B makere, ucnons3yercs, ecnu C2S Profile cBs3an n
TPUIIOKEH Ha JAHHBINA OKOHEYHBIH TTOPT.

o Ecmu naker e copepxut C-VLAN ter u npoduss C2S He MPUI0KeH K OPTY WK TTaKeT
IIPUXOJUT HE U3 JOBEPEHHOU ceTu, ucnonssyercs PVID.

e C-VLAN mosxer Taxxe ObITh OTIpe/ieNieH Ha OCHOBAHHMH KIacCU(DUKAIIMI MOTOKA.

Onpenenenne S-VLAN Tera.

S-VLAN mMoxeT ObITh OTpesiesieH, NCIOIb3YA:



e S-VLAN Ter, conepxamuiics B makere.

o Ecmu naker He copepxut S-VLAN rer, ucnonssyercst PSVID.

o Ecmu C-VLAN omnpenenen, S-VLAN Moxer Takxe MOKeT ObITh onpesenet uepe3 CtoS
npoduIIb.

e S-VLAN moser Takxe ObITh onpesesieH, 0a3upysach Ha Ki1acCH()UKAIUU TOTOKA.

2 . Ilpumensiercs pexum coxpanenus (Preserve pexxum) st C-VLAN ID u npuopurera C-VLAN,
ucxons u3 koHduryparwu S-VLAN.

3. Ecim cornacHo korpuryparmmu S-VLAN C-VLAN nomxken ObITh IEpe3anucaH, TO JaTbHEHIIEM
npumensiercst PVID B kauectse C-VLAN ID.

3a) Onpenensiercs C-VLAN u S-VLAN npuoputeT Ha BXOISIIEM Kafpe:

e C-VLAN npuopurer onpenensercs, ucrnoib3ys Ter C-VLAN unu npropurer 1o
ymomuanuto defSrcPrio, unm yepes knaccudukaimio moToka.

o S-VLAN npuoputer onpezensercs, ucnonb3ys, ter C-VLAN, ecnu dpeiim He Teriposan S-
VLAN ID unu yepe3 npuopureT S-VLAN Tera, uim 4epe3 npuopuTeT M0 yMOTYAHUIO
defSrcPrio, i yepes knaccuukanuio noToka.

3b) [Ipumensercs, ecnu TakoBasi CKOH(QUTYPHPOBaHa, pereHepanus NpUopuTeTa Ha BXOJHOM TOPTY.
Perenepauus ucnonssyercs, eciu nocrynaromue S-VLAN u C-VLAN ID conepxar
HPHOPUTETHYIO HH(POPMAIINIO, KOTOpas JOJKHA H3MEHATHCS Ha 3apaHee M3BECTHYIO 3a1aHHYIO
BeJIMUUHY. B Teuenue pereHepauuu:

e S-VLAN npuoputer u3MeHseTcsl, €l OH ornpeeneH, 6asupysach Ha S-VLAN tere.
o C-VLAN npuopurer uzMeHseTcs, ecu oH onpeneneH, 6azupyscs Ha C-VLAN rere, u
0asupysch Ha kKoHpurypauu S-VLAN.

3c) S-VLAN mnpuopuret oToOpaxxaeTcs Ha Kiacc Tpaduka UCXoAsIed ouepeny, 6a3upysch Ha
Ta0JUIE COOTBETCTBHS OYepeeil M MPUOPUTETOB, CKOHPHUTYPUPOBAHHBIX B UCXOMAIIEM TOPTE.
Knace tpaduka ucnonbsyercs 11 BBIXOJHOTO (peiima.

4 Vcnionbzys C-VLAN ID u S-VLAN ID, dpopmupyercs Virtual VLAN.

5. Ucnonb3ys konpurypamuio Virtual VLAN, BbINONHSIOTCS ClieAyroLIue 3a1a4u:
[Touck nopra Ha3HayeHUs B TaOJIHLIE KOMMYTAIHH;

Uzyuenue (Learning) dpeiimoB Ethernet Tabnuieit kommyrarmu;

VLAN BeIxomHas (QUIBTpaITHs;

V-LAN tpancdopmanus mns C-VLAN rera;

[Tpumenenue pesepBabix MAC npoduseii (Reserved MAC Profile).

6. S-VLAN Tter nobasnsieTcs WM yaansercs U3 BBIXOAHOTO (peiiMa, 6a3upysch Ha KOHPUTypaluu
BBIXOJTHOTO TIOpTa:

e Jlns mopTa MOCTaBIMKA YCIYT - TochuIaeTcs (peiim, coaepxaniuii chopMUpOBaHHBIN S-
VLAN Ter;

o Jlns okoHEuHOro mopta — nocbuiaet dpeitm 6e3 S-VLAN tera. CtoS npoduns MoxkeT ObITh
HMCTOJIB30BaH, €CIIU MPO(PUITH TIPUIIOKEH Ha UCXOAIIMI MOPT, 4TOObI epe3anucatrb C-
VLAN rer, ecu 111 C-VLAN onpenenen pexum NotPreserve.

e C-VLAN omnpenenenne. C-VLAN rer onpenensercs Ha ocHoBaHuH S-VLAN rera, ecin 310
Tpebyercs.



7.4.5.VLAN tpankusr (VLAN Trunk).Oco0eHHocTu ¥ OrpaHu4eHust

npuMeHenus ycayru E-line.
VYenyra E-line ceteit MAN- ectb VLAN Trunk u, kak ciemyer U3 ero Ha3BaHusl, SBJIAETCS MPIMbIM
coenrHeHreM ByX noptoB DSLAM, sapistomuxcs yaactHukamu ogHoro u Toro xe VLAN. Torna
BeCh Tpauk U3 OFHOTO MOPTa HATIPABJIAETCS Ha APYTroM MOPT, TO €CTh MPOUCXOJUT IMYJISALUS
BBIJIEJICHHOTO KaHAJIa.
[Ipu Takoil GyHKIMK yBENUUMBACTCS TPOU3BOIUTENLHOCTD TIepeIaul JaHHBIX, TOCKOJIbKY He
HCTOJIB3YeTCs MOMCK MOpTa Ha3HaYeHusI 110 Tabiuie KoMMyTanuu 1 odydeHue nopra MAC
aJpecam.
Ecmu ects TpeGoBaHue MapmpyTH3upoBaTh TpahuK TOIBKO MEXTY AByMs moptamu Ha VLAN,
VLAN Trunk no3Bosnser 310 aenats. OcHOBHOE TpeOoBanue s Tpaduka, ydactsytomero B VLAN
Trunk - VLAN uaenTudukanms, s TOro KOPPeKTHO MEPEHANPABIATh TPAQHK MEXKITY TBYMS
y4acTBYIOIIUMU MOPTHL. TakuM 00pa3oM, MbI [TOJTy4aeM BbIAEICHHYIO JIMHUIO, I1e TpapuK
TyHHenupyercs, ucrons3yst VLAN.
Vlan Trunk ykasbiBaetcs napamerpom bridgingmode CrossConnect komanpI create vlan static.
DAS-3248 umeer Bo3moxxHoCTh puMeHUTh VLAN Trunk k BeiOpannsiM VLAN, Torza kak apyrue
VLAN MoryT ynpaBisThest ¢ IOMOIIBIO CTAHAAPTHOTO TOUCKa Mo Tabnuie kommyTaruu (mo VLAN
1 MAC anpecy). Tem e menee, npu ucnons3zoBanud VLAN Trunk, HeusBecTHbIe IOHUKACTHbIE U
HE3aperuCTPUPOBAHHBIC TPYIIIIOBBIE a/Ipeca He U3y4YatoTcs TabauIel KOMMYTAIUN.
Kpome toro, npumenenne VLAN Trunk umeer ere nenslit psj 0coOEHHOCTEH U OrpaHUYEHHUI.
Hanpumep, ¢iya-KoHTpoNb [1J1s OHUKACTHBIX TAKETOB HE MPOM3BOAUTCS NpH npumeHeHun VLAN
Trunk (Tak kak He MPOM3BOAUTCS MOKCK MO TabNIuIe KOMMYTaIuK). Toxe camoe KacaeTcs
TPYNIOBBIX M MIUPOKOBEIIATEILHBIX MTAKETOB.
B pexuma Q-in-Q, VLAN Trunk npunaraercs k Virtual VLAN. ITaketst ¢ co6ctBeHHBIME MAC
aapecaMu He OyayT GUIbTpoBaThes. ITO MPOUCXOauT, MockonbKy VLAN Trunk smymupyer
BUpPTYalbHYI0 TpYOY, B KoTopoM MAC anpeca, nepeHOCUMBbIE B TYHHETHPOBAHHBIX MAKETaX MOTYT
obrTb MAC azfpecamu ¢ TOKaJdbHBIM 3HAYEHHEM U, CIIEJOBATENBHO, MOT'YT HEHAMEPEHHO
koH]uKToBaTh ¢ coocTBeHHbIMU MAC anpecamu DAS-3248.
PPPoA to PPPoE Internetworking ne mognepsxuBaercst B VLAN Trunk .
U3-3a orcyrcTBus mobdoro moucka, B VLAN Trunk pexunme makeTHbie GUIBTPHI CO3aHHBIE,
UCToNb3ys uHTepdeiic maketHol gpunbrpamuu Ha 6aze VLAN, He 6yayt padotats. Tem He MeHee,
(GuIBbTPBI, KaK U Npexe, YIpasistoT q000i knaccuduxanus Tpadguxa u QoS .
IGMP npu ucnonb3oBanur VLAN Trunk moxeT Tonmbko nepenaats IGMP tpaduk u3 ogHoro
NOpTa Ha IPyroe, HoO HUKaKKe rPpynmoBblie JaHHble He co3natorcs. [lns Upstream motoka, IGMP
Snooping ¢hyHKIMS MOXKET ObITh BKIIFOYEHA TOJIBKO Ha MopTax, He BXxoasaumx B VLAN Trunk.

7.4.6.CoBMecTHMOCTB Q-in-Q ¢ IPYruMHU TeXHOJIOTUIMH, HCIO0JIb30BAHHBIMH B
DAS-3248.

7.4.6.1 Yupasienune Ethernet mopramu. Management VLAN npu ucnosns3osanuu Q-in-Q.
Kax 6p110 onmcano Beimte, 1y ynpasiaenus VLAN cymectByroT fBa pexxuma: Native u Q-in-Q.
VYnpasnenue Ethernet nopramu mpu ucnonb3oBanuu Native pexxuma Obu10 paccMoTpeHo B ['asel.



Jlnst ynpaenenus xe untepdeiicamu Ethernet B pexume Q-in-Q, kpome C-VLAN nomiep:xuBaroTcs
Takxke terupoBanue uarepdeiico ynpasisompmu V-LAN S-VLAN u T-VLAN. B stom ciyuae,
cootBeTcTByronme VLAN Teru Brimrouaetcs B makeTsl Ethernet mpu mepemade u mpoBepsAOTCs mMpu
nonydeHuu nakera. VLAN ID Bcex Tpex ypoBHe# MOTYT ObITh MOM(DUIIMPOBAHBI Yepe3 KOMAH/IbI
CLI npu coznanuu untepdeiica ynpasienus Ethernet nnu nosauee.

Cxongurypupoanasie VLAN ID 6ynyt yacteto VLAN Teros, BctaBnseMsix B kaapsl Ethernet npu
nepenaue naketa. [Ipu npueme nakeTa Ha yrnpasisonumi uHTepdeiic Kaapsl OyayT MPOBEPATHCS Ha
Hanuuue B HUX cooTBeTcTBYOMMX VLAN Teros, u B ciyyae HECOBIAICHUS, IOTyYEHHBIE TTAKETHI
OyyT OTOPOLIEHBI.

Hacrpoiiku no ymomuanuto: Benuunna T-VLAN ID, S-VLAN ID u CVLAN ID - 0 (mo ymonyanuio
He onpezenenbl). [Ipuoputer C-VLAN Takxke He 3a7aH.

Konconbubie komanas 1y ynpasiaenus Management VLAN npu ucnonb3oBanuu Q-in-Q:

Jlnst coznanust untTepdeiica ynpapienus Ethernet ¢ uconszoBannem C-VLAN ID, ucnons3yiite
KOMaHJy:

create Ethernet intf ifname <name> ip <ddd.ddd.ddd.ddd> mask<ddd.ddd.ddd.ddd>
mgmtvlanid <dec>

Jlnst coznanus untepdeiica ynpasnenus Ethernet ¢ ucnons3osanuem S-VLAN ID, ucnons3yiite
KOMaHJy:

create Ethernet intf ifname <name> mask ip <ddd.ddd.ddd.ddd> mask <ddd.ddd.ddd.ddd>
mgmtsvlanid <dec>

Jns co3manus uarepdeiica ynpasnenus Ethernet ¢ TVLAN ID (Third VLAN Tag) xak
HapaMeTpoM, KOMaH1y:

create Ethernet intf ifname <name> ip <ddd.ddd.ddd.ddd> mask <ddd.ddd.ddd.ddd>
mgmttvlanid <dec>

Jlns MomuduKanuy mapaMeTpoB UCTIONB3YiTe KoMaHabl modify:

modify Ethernet intf ifname <name> mgmtvlanid <dec> priority <dec>
modify Ethernet intf ifname <name> mgmtsvlanid <dec>

modify Ethernet intf ifname <name> mgmttvlanid <dec>

7.4.6.2. Haznauenue u ncnonn3zoBanue Reserved MAC Profile.

JIoMeH mocTaBIIMKa YCIyT U JOMEH KJIMEHTA - [IBE pa3HbIX ceTu. [loaTomy ynpasisiomiue
MPOTOKOJIBI, UCTIONB3YIONIHE 3ape3epBrpoBaHHble MAC anpeca, paboTatoT B OJTHOM CETH U HE
CO3JaI0TCS IOMEX MPOTOKOIaM, pabOTAIONIUM B IPYTOM CETH.

Taxumu mporokonamu ABIAIOTCS, HanpuMmep, mpoTtokousl rpynn STP u GARP, a Takxke LACP u
HEKOTOpbIE Ipyrue. ITH MPOTOKOJIbI UCTONB3YIOT 0071acTh 3ape3epBrpoBanHbix IEEE802.3 MAC
anpecos 01:80:¢2:00:00:00 - 01:80:¢2:00:00:ff.



[pumeuanue: moapobHee cMotpute http://standards.ieee.org/regauth/groupmac/tutorial.html

DAS-3248 noniepkuBaeT ynpasieHue IpoTokonamu, uenonsyromumu MAC anpeca auana3zoHOB
01:80:¢2:00:00:00-01:80:¢2:00:00:0f u 01:80:¢2:00:00:20-01:80:¢2:00:00:2f uepe3 Reserved MAC
Profile.

B cnyuae pesunenTHbIX KnueHTOoB DAS-3248 Oyer yacTbio JoOMeHa MOCTABLIUKA YCIYT, HOITOMY
To0ble UPOKOBEIATENbHBIE MAKEThI, HOTYYEHHbBIE U3 CETH KIMEHTA, IOJKHBI ObITh OTOPOIICHBI.
B cnyuae 6usnec-knuenta jist E-Line n E-LAN ycnyr nakeTsl 107KHBI TIPO3payHO
TYHEJJIUPOBATHCA Yepe3 OMEH MOCTaBIIUKa YCIyT B Apyryko yactb E-Line nmu E-LAN cern.

K mpumepy, ¢ nomorsio Reserved MAC Profile DAS-3248 moxeT npo3payHo yuacTBOBaTh B
npotokose 802.1x s ayreHTHQUKAINHT KIHSHTCKUX YCTPOMCTB.

Reserved MAC Profile onpenensitot moBeneHue kaxaoro MAC aipeca u3 3ape3epBHPOBAHHOTO
nuanazona MAC. Reserved MAC Profile mpunaratorcs vHa otaensabie Virtual VLAN win
rnobanbHo Ha Bee VirtualLAN, ecnu He ykas3aHa ero npussska. [mobansusiii MAC npoduis MoxkeT
OBITH TOJIKO OJIVH.

C MAC aapecamu BO3MOKHBI CIEIYIOIIHE NeHCTBUS TpH Mcnonb3oBanuu Reserved MAC Profile:
o Drop- otOpackiBaet makeTs ayis 3toro aapeca MAC
¢ Participate —1po3pavHO MPOMYCKaTh MAKETHI IS TOrO MPOTOKOIA
o Transformed broadcast- TyHHEnmMpoBaTh MakeTsl B ApYro# y3en nocpeactsoM S-VLAN.

Ecmn MAC anpec u3 auanazona 01:80:¢2:00:00:00-01:80:¢2:00:00:ff ne onucan B Reserved MAC
npodUIIAX, TO IO YMOTYAHHUIO JUISl HEro MpUHUMaeTcs aeiicteue Drop.

[Tockonbky Reserved MAC Profile moryt npuxnaasiatbest kK MAC anpecy wiu r106aibHO WITH €
HCToJb30BaHKeM onpeaeneHnbix Virtual VLAN, To Heo0X0aUMO pa3rpaHUduTh Chepbl BIUSHUS
3THX TPOpUIIEH.

[MonuTuka ucnons3oBanus Reserved MAC Profile Takosa.

JleiicTBue, ckoHpurypuposanHoe ais onpeaenaeHnoro MAC anpeca B rnobansaoMm Reserved MAC
npodwuie, mpunaraercs Ha Bce Virtual VLAN, He3aBUCHMO OT €HCTBUS, OTIPEIEICHHOTO B
npoduisx, cea3aHHbIx ¢ KoHkpetHeiMU Virtual VLAN. JIns Bcex apyrux MAC azipecos, KOTOpbIe
HE MpeJICTaBJIeHbI B MpoQuIIe, ACHCTBIHE MOXKET OBITh CKOH(UTYPUPOBAHO MOJTH30BATEIEMC
MIOMOIIIBIO JIOKANBHBIX poduelt (mpunaraembix k Virtual VLAN). [lns MAC aapecoB, KOTOpbIe He
OTHCAHbI HU B TI00ABHBIX, HU B JIOKAIBHBIX TPO(UIISIX, IEUCTBYET AeHCTBUE O YMOIYAHHIO.
Komanet kondurypupoanus Reserved MAC Profile:

['mobanpHo:

1.Co3natb npoduib

create resvdmac profile info profileid id

2.0npenenuts napameTpbl NpoPuis

create resvdmac profile param Profileid id mcastaddr XX:XX:XX:XX:XX:XX action
<action>

3.3aparb Texymuii rnodansHbit MAC npodunb (M3MEHUTh TPUBS3KY NPOQUILS IO YMOTYAHUIO HA
T0JIb30BATENBCKUN IT00ANBHBINA MPOGUIIB).

modify bridge tbg info resvmacprofileid id



JlokanbHo (B mpuMeHeHuH k onpeneneHHbM Virtual VLAN):

1.Co3nath npoduib

create resvdmac profile info profileid id

2.0npenenuts napameTpbl Npodus

create resvdmac profile param Profileid id mcastaddr XX:XX:XX:XX:XX:XX action < action>
3.Ilpumennuts npoduns k Virtual VLAN (coznats nokanbhblii Reserved MAC Profile):

modify vlan static vlanname vlanname resvmacprofileid resvmacprofileid

7.4.6.3. CoBmectumoctb IPoA to IPoE Tunneling u Q-in-Q.

[Ipu ucnonszoBaruu Q-in-Q [PoA dyHKIMS HCTIOMB3YETCSI B OCHOBHOM IS PE3UICHTHBIX
kenToB. B Native pexxume ncronb3oBanus VLAN monb30BaTenb MOKET CKOH(GHUTYPHPOBATH Ha
Bridge unrepdeiice (coznanaomy nosepx [PoE unrepdeiica) VLAN, 6a3upyronryrocs Ha IPUBSI3Ke
k nopty DSLAM (PortBased VLAN). B Q-in-Q pexume Takas VLAN co3naercs npu momoru C-
VLAN ID u PSVID, ckoHduryprpoBaHHOMY Ha 33/JaHHOM HOPTY.

Jns Upstream tpaduka mapupyt a4 Virtual VLAN onpenenstsest Ha ocHoBe C-VLAN ID u S-
VLAN ID. RID onpenensiercs ucxons u3 Virtual VLAN ID. CnenoBarenbHo, crielianbHas 3amich
Oyner coznana Ha Virtual VLAN ID, xotopas unentudunupyer coocrsennbie MAC aapeca amst
[PoA to IPoE Tunneling. IPoE Untepdeiic Tpedyer onpenenenus napamerpoB S-VLAN, C-VLAN,
MAC anpec ucrounrka u MAC azpeca Ha3HaueHUs 1Sl MHKancyaupoBaHus ux B Upstream Tpaduk.

Jlns Downstream Mapiupyra, cHavasna onpenenserca RID u 3arem npoussogurcs nouck [P anpeca
IP ucxons u3 RID, TouHo Takxke Kak 370 Aenaercs B Native pexume. [locne Takoro
koHpurypuposanus, DAS-3248 cmoxer xenars HezaBucuMoe oT BRAS naznauenue IP agpecos.

[PoA to IPoE Tunneling ne npumeHsieTcst A1 OU3HeC-KIMeHTOB, X0Td DAS-3248 He umeer
BCTPOCHHBIX OTPAHUYUTEINEH OT UCTIOIB30BaHMs 3TOro Mexanmsma. [l OusHec-kimeHTa, bonee
NPaBUIbHBIM SIBJISETCS METOI, Koraa B cetH pa3BepHyT DHCP cepsep, 4To0bl 0HO3HAYHO
HazHauath [P ampeca B npenenax S-VLAN, B kotopbix RID onpenensercs, ucxons u3 S-VLAN .

7.4.6.4. CoBmectumocts PPPoA to PPPoE Internetworking ¢ Q-in-Q.

[pu ncnonszoBanuu Q-in-Q IPoA dhyHKIMS HCTIONB3YETCS B OCHOBHOM TSI PE3UICHTHBIX
kimenToB. B Native pexxume ncronp3oBanus VLAN monb30BaTenb MOKET CKOH(GHUTYPHPOBATh Ha
Bridge unTtepdeiice (cozmannomy nmoepx PPPoA untepdeiica) VLAN, 6a3upyromytocs Ha
npussske k mopty DSLAM (PortBased VLAN). B Q-in-Q pexxume Takas VLAN co3naercs npu
nomon C-VLAN ID u PSVID, ckondpuryprpoBaHHOMY Ha 331aHHOM IOPTY.

Jlns Upstream tpaduka mapmpyt s Virtual VLAN onpenenstses Ha ocHoBe C-VLAN ID u S-
VLAN ID. CnenoBarenbHo, crieiiansHas 3anuch 0yaet coznana Ha Virtual VLAN ID, kotopast
unentuduuupyer coocrBennsie MAC aapeca st PPPoA to PPPoE Internetworking u tpeGyercs
HOBTOPHBIN MOUCK 110 TabNuIle KOMMYTaIuu 71 Downstream mMapipyTa.



[ToBTOpHBII Mouck Oynet 6asuposatbes Ha Virtual VLAN ID, co6crBennom MAC anpece, MAC
anpece access concentrator (AC) u session id. 1o no3BousieT Aenath He3aBucuMoe 0T BRAS
HazHaueHue Session ID.

PPPoA to PPPoE Internetworking He mpumensiercs s Ou3Hec THIa KIMeHToB, XoTs DAS-3248 He
MIMEET BCTPOEHHOTO OTPAaHUUYMTENS OT HCIOIB30BAHUS ATOr0 MexaHu3Mma. J{is GusHec KiueHTa
Ooree mpaBUIILHBIM SBJISETCS MeToI, Korja aApyroi koHery VPN (E-LAN) — npaBunibHO
ckoHurypupoanusiii PPPoE cepsep, koTopblii Ha3HauaeT yHuKanbHble Session ID B mpenenax S-
VLAN, rze Virtual VLAN ID onpenensiercs u3 S-VLAN.

7.4.7. Hactpoiiku Q-in-Q no ymo,r4anuo
Korna cucrema nepexoaut B pesxxuM Q-in-Q, Mo yMOIYaHUIO UCHIOIB3YIOTCS CIETYIONINE
HACTPOUKHU:

1. Co3nmaercsa S-VLAN 1 ¢ mapamerpamu:
a) Tum -Residental.

0) C-VLAN preservation -802.1q.

B) Pexxum QoS C-VLAN- Regenerate.

2. Bce IMOPTHI CO3AAOTCA IO YMOJIYAHUIO OKOHCYHBIC TIOPTHI.

3. Cosnaercs Virtual VLAN 1, uneHamu KOTOPOTO SIBISIOTCS BCE MOPThI KAK HETETMPOBAHHbIE
uieHsl VLAN.
Omu ceaspBaeT C-VLANID=1 , S-VLANID=1 B VirtualVlanID =I.

4. TVLAN (Third VLAN Tag) He onpeziesieH 0 yMOTYaHHUIO.

5. Coznaercs Reserved Mac Profile ¢ Profileid 1 u neiictBuem mis MAC aapecos 01:80:¢2:00:00:20
1 01:80:¢2:00:00:21 — TransformedBcast (mns mpotokona GVRP) u neiicteuem aiust MAC aapeca
01:80:¢2:00:00:02 - Participate (1715 mpotokona LACP). Otot npoduib cBA3bIBacTCA CO BCEMH
VLAN no ymonyanuto.

7.4.8. Tunoseie cueHapun Q-in-Q. Ilpumepsl uenob30BaHNUA.
B atoM pazperne nmpuBeaeHBI TPU HauOONIEE PacpOCTPAHEHHBIX IPUMEPA UCTIOTB30BAHHS
texHonoruu Q-in-Q:
o [Ipumep noakiroUYeHus OU3HEC KITHEHTA
o [lpumep momxmouenus 6usnec knuenTa (ycmyra E-line)



o [lpumep momxmouenus 6msnec knuenta (ycmyra E-LAN).

7.4.8.1. [lpumep noak0ueHns1 OU3HEC KJIHEHTA.
BrimosnHuTe cremyronye mard:

1.IlepeBequre DAS-3248 B pexxum Q-in-Q:
$nbsize vlanmode stackedmode

$commit

$reboot

2.Ilometste bridge port 385 ( Uplink1) kak npoBaiifepckuii mopt
(moGaBnsrONIMIT TETH BTOPOTO YPOBHS).

$modify bridge port intf portid 385 status disable

$ modify gvrp port info portid 385 ppstatus enable

$ modify bridge port intf portid 385 status enable

3. Cosnaiite C-VLAN, ykazaB C-VLANID u nopTsl, koTopble 6yayT BxoauTh B 3ToT C-VLAN.
$ create vlan static vlanname v2 vlanid 2 egressports 20 385 untaggedports 20
$ modify gvrp port info portid 20 psvlanid 3 portvlanid 2

4. Cospaiite S-LAN, ykazaB SVALID u S-VLAN Tum residential
$ create vlan svlan svlanid 3 svlantype residential cvlanpreservemode preserve
cvlanqospreservemode regenerate

5. Cospnaiite Virtual VLAN, o0wenunus S-VAN ID u C-LAN ID.
$ create vlan mapprofile info profileid 1 profiletype ctos
$ create vlan virmap svlanid 3 cvlanid 2 vvlanid 2

6.CoxpaHuTh KOHPUTYPALIHTO
$ commit

7.4.8.2. Ilpumep noakawvenusi du3Hec-kiauenTa (ycayra E-Line).
BeimonauTe cnemyronme maru:

1. IlepeBenute DAS-3248 B pexum Q-in-Q u nepe3arpysure yCTpOHCTBO.
$nbsize vlanmode stackedmode

$commit

$reboot

2.Ilometste bridge port 385 ( Uplink1) kak npoBaiinepckuii mopt
(moGaBnsrONIMIl TETH BTOPOTO YPOBHS).

$modify bridge port intf portid 385 status disable

$ modify gvrp port info portid 385 ppstatus enable



$ modify bridge port intf portid 385 status enable

3.Cozpnaiite C-VLAN c pexumom bridgemode CrossConnect. ITOT mapameTp onpeaesnser npsmoe
coeaunenue noproB DSLAM (6e3 aHanu3a nakeros).

$ create vlan static vlanname v2 vlanid 2 egressports 20 385 untaggedports 20 Bridgingmode
crossconnect

$ modify gvrp port info portid 20 psvlanid 3 portvlanid 2

4. Cospaiite S-VLAN, ykazaB SVALID u S-VLAN Tun business
$ create vlan svlan svlanid 3 svlantype Business cvlanpreservemode preserve
cvlanqospreservemode regenerate

5.Coszpnaiite Virtual VLAN, o0wenuuuB S-VAN ID u C-LAN ID.
$ create vlan mapprofile info profileid 1 profiletype ctos
$ create vlan virmap svlanid 3 cvlanid 4097 vvlanid 2

6.CoxpaHuTh KOHPHUTYPALUIO
$ commit

7.4.8.3. lIpumep noakaovyeHns dusHec-kiauenTa (yeayra E-LAN).
Brinosnnute ciaeayronye maru:

1. IlepeBenute DAS-3248 B pexum Q-in-Q:
$nbsize vlanmode stackedmode

$commit

$reboot

2.Ilometste bridge port 385 ( Uplink1) kak npoBaiinepckuii mopt
(moGaBnArOINI TETH BTOPOTO YPOBHS).

$modify bridge port intf portid 385 status disable

$ modify gvrp port info portid 385 ppstatus enable

$ modify bridge port intf portid 385 status enable

3. Cozpaiite S-VLAN, ykazaB SVALID u S-VLAN tun business:
$ create vlan svlan svlanid 3 svlantype Business cvlanpreservemode preserve
cvlanqospreservemode regenerate

4. Coznaiite C-VLAN, ykazaB C-VLANID u noptsl, kotopsie OyayT Bxoauth B 3ToT C-VLAN.



$ create vlan static vlanname v2 vlanid 2 egressports 20 385 untaggedports 20
$ modify gvrp port info portid 20 psvlanid 3 portvlanid 2

5.Coszpnaiite Virtual VLAN, o0wenuuuB S-VAN ID u C-LAN ID.
$ create vlan mapprofile info profileid 1 profiletype ctos
$ create vlan virmap svlanid 3 cvlanid 4097 vvlanid 2

6.CoxpaHuTh KOHPHUTYPALUIO
$ commit

7.5.I'pynnoBasi paccbuiika (IGMP Snooping)

IP xocts! ucnone3ytot npotokon IGMP (Internet Group management Protocol) ans yBegomnenus
BCEX HEMOCPEICTBEHHO TTOIKITIOUeHHBIX multicast MapmpyTH3aTopax 0 CBOEM YJICHCTBE B TPYIIIIE



MHOecTBeHHOU pacchuiki. [Iporokon IGMP sBisiercst Heorbemnemon yactoio IP. [loanepxka
ATOTO MPOTOKOJIA I0JKHA OBITH peain30BaHa Ha BCEX X0CTax, MoMyJaronux multicast tpadux.
IGMP Snooping — 310 nporecc nepexpara u ananuza [GMP coobuiennit Mexay xoctamu u
MapuIpyTu3aropamu. Vcrmonb3yercst TEepMUH snooping (CIeKKa — aHTdL. ), T.K. KOMMYTaTop BTOPOTO
YPOBHSI IPOCMATPHBAET 3ar0JOBKU TPETHETO YPOBHS B MOMCKAX HEOOXOAUMOM eMy HH(pOpMAIIUH,
HO TIPU 3TOM HE OCYIIECTBIISET peaabHOi 00pabOTKU MAKETOB HAa TPEThEM YPOBHE.

IGMP Snooping npenoctasnsieT nuapopmanuio DAS-3248 o mpuHaaiexHOCTH €ro MOPTOB K
TpyIamM MHOKECTBEHHOM PACcCHUTKH, MTO3BOJISAS COOTBETCTBYIONIUM 00pPa30M U3MEHATH TaOMHILy
multicast GopBapauHra, yto obecrneyrBaeT KoMMyTaIKio multicast Tpaduk TONBKO Ha T€ TOPTHI,
KOTOPBIE TIOJKIFOUYEHBI K JTaHHOU multicast rpyrme, TeM caMbIM TOCTUTAETCsl CYIIECTBEHHAS
HKOHOMHS MOJIOCHI POIYCKAHHS.

Pucynok 7-3 orobpaxaet npunuun pabotsl IGMP Snooping. YBenomienus (reports) mochbUIaroTCs
co croponsl CPE multicast mapmpytuzaropy (Net Side). 910 MOryT OBITH YBEJOMIIEHHUS O UICHCTBE
B IpyIIe, 0 TOKKUIaHUKM multicast TpymIbl M yBEIOMIICHHS B OTBET Ha 3ampockl (queries) multicast
mapuipyruzaropa. Queries nepenatotest ¢ Net Side DAS-3248 (oxun u3 Uplink mopToB) Ha cTOpoHy
CPE.

IGMP V1 Host IGMP V1 Host IGMP V2 Host

SIS

r""/
Report
—_—

Query/Multicast data

DAS-3224/3248 Query Multicast Router

Query/Multicast data

Multicast
Data

Multicast Data T

Multicast Source
IGMP V1 Host  IGMP V2 Host  IGMP V2 Host

Pucynok 7-3: IGMP Snooping

7.5.1. Konuenuuss IGMP Snooping



OOBIYHBI KOMMYTATOP pacCMaTPUBACT TPAPUK TPYIIOBOM PACCHUTKH KaK IUPOKOBEIATENbHBIH H,
CJIe/I0BaTeNbHO, MepelaeT KOMMIO KaXa0ro multicast makeTa Ha Kax/Iplii 13 CBOUX MOPTOB. Takum
o0pazoM, multicast JaHHBIE TIEPEIAIOTCS JaXKE Ha CETMEHTHI JIOKAJTbHOM CETH, KOTOPBIE HE
coJiepKaT WICHOB COOTBETCTBYIOLIEH multicast rpymIibl, YTO MPUBOAUT K YMEHBIICHHUIO TT0JIE3HOM
THOJIOCHI IPOTTYCKAHMUSL.

Kommyrarop ¢ nognepxkoit IGMP Snooping no3Bosnser u3bexarb 3Toro, T.K. OH He TepeaeT
multicast Tpauk Ha Te TOPTHI, KOTOPBIC B HEM HE 3aWHTEPECOBaHbL. JlaHHAs BO3MOXKHOCTh
OCHOBaHa Ha nepexparte u ananuze IGMP makeroB, mepenaBaeMbIx MeXIy XocTamu 1 multicast
mapipyTtuzaropamu. Ha ocHoBanuu storo ananmsza DAS-3248 ctpout 6a3y TaHHBIX
NpHUHAJIeKHOCTH K multicast rpynnam u akTUBHBIX TOPTOB. Ha HacTOSAIINI MOMEHT
noaaepxusarorcs Bepeun 1,2 u 3 mportokona IGMP.

7.5.2. Ocodennoctu peanuzanuu IGMP Snooping B DAS-3248

IGMP Snooping DAS-3248 BeinonuseT cieayronme GyHKIIU:

0 [Tepexsat multicast ip angpecos mytem ananuza IGMP nakertos

0 I[IpeobpazoBanue multicast ip agpecos B coorBercTBYIONEe MAC asipeca.

0 Oonosnenne nonerr VLAN-ID, Multicast MAC address, Port TaGmuis
dbopBapauHra.

o [epenaua IGMP yBenomnenuii uepes Uplink nopr.

0 [onaBnenne HECKOMBKUX KOTHIA YBEOMICHHH O WIEHCTBE B OTHOM TPYIIIE OT
Pa3HBIX MOJIb30BATENEH.

0 [enepanus u nepenaua multicast 3ampocoB TeM mopTam, KOTOpHIE paHee
YBEJIOMUITH B CBOEM UJICHCTBE B JaHHOM multicast rpymre.

o VY nanenue 1mo UCTEUCHHIO TallM-ayTa 3amucel u3 Tabauisl multicast
¢bopBapauHra.

0 [IpenocraBnenue craTucTHYECKON HHOPMAITUH

7.5.2.1 llepenanpasaenne IGMP nakeros k CPU DAS-3248

[lepen Brmouennem IGMP Snooping B DAS-3248 tpebyetcs co3aaTh mpaBuiio generic GpuiabTpa co
CACAYIOUIUMHU TTapaMeTPaMHu:

- action as “sendtocontrol”

- snooplevel as “bridge”

-decsription as “IGMP”

Taxxe HE0OX0IMMO co3/1aTh ISt 3TOTo TpaBuia [P moampasuio, KOTopoe ObI COOTBETCTBOBAJIO
BceM nakeraMm [P npotokona 2 (IGMP). [Tocne 3Toro Hy)KHO NPUMEHUTDH JaHHOE TPABHJIO HA BCE
HOPTHI, C KOTOPBIX BO3MOXkHO nonydenue IGMP yBenomnenuid.

Bonee moapo6HO mporece co3aaHus JaHHOTO TpaBmiia OyjeT onucan Huxe B 7.5.2.10.

Buumanue: /lanHoe mpaBuiio yxe CKOHQUTYPUPOBAHO B HACTPONKAX IO YMOTYAHUIO (3aBOJICKHUX ).

7.5.2.2. Bknrwuenne IGMP

B DAS-3248 Bxmouenue Gpynkuuu [IGMP Snooping npoucxoau B Ba 3Tana: riodanbHOe
BKJItoueHue U BkIoueHue IGMP Snooping s konkpetHoro nopta. i1 Toro 4to0bl BKIIOYUTh



IGMP Snooping Ha onpe/ieIeHHOM MOPTY, HY’KHO CHaYasia BKIFOUYUTH JAHHYIO (YHKIIUIO
riobanbHo KoManaoi modify igmpsnoop cfg info status enable.

7.5.2.3.00padoTka IGMP Join yBegomiieHui

B pexxume Full Bridging DAS-3248 nepenaer nosyueHHbIe yBeJOMICHHS O WICHCTBE B IPYIIE HA
BCE MIOPTHI, YIOBJIETBOPSAIOLINE CIACAYIOIMM YCIOBHUSM:

- uist Hux BKioyeH IGMP Snooping;

- C 3TUX MOPTOB OB NONTy4eH 3anpoc (Query).

Ecm DAS-3248 nomyuut yBeoMieH1e, HO IPH 3TOM OH He MOJIy4all 3alpoca Uil 3TON IPYIIIbI,
JIaHHOE YBEJJOMIICHHE OyeT NepeaaHo Ha MOPTHI, YOBIETBOPAIOIINE YCIOBHUAM: JAHHBIE TOPTHI
JOJDKHBI BBIXOMTH 00 B rpymmy forward unregistered, mu6o B rpynmy forward all.

IIpumeuanue: cnmMcok MOPTOB, BXoAAmuUX B rpymisl forward unregistered u forward all 3amaercs ¢
TIOMOIIBIO KOMaH]I:
modify bridge mcast fwdall [ vlanid <dec> | [ egressports <Opt>] |
forbidegressports <Opt> |

modify bridge mcast fwdunreg [ vlanid <dec> | [ egressports <Opt> | |
forbidegressports <Opt> |

[TompoGHee cMcok TaHHBIX KOMaH T Oy/IeT OIMCaH aajee.

OpHaKo JaHHBIH MPOLIECC CBA3aH C HEONPABIAHHBIM HCTIONB30BaHUEM T10JI0CHI TPOMycKaHus. s
TOTO YTOOBI N30€KaTh MHOTOKPATHOTO TyOIMPOBaHUS YBEIOMICHUH, TOJb30BATENb MOKET
HACTPOMTDH CIIMCOK TOPTOB C TOJKIIOUEHHBIMU K HUM multicast MapLIpyTH3aTOpaMH.

B pexume half bridging, ysenomnenus Beerna nepenatotest Ha Uplink unrepdeiic.

7.5.2.4.00padoTka yBenomiaenuii IGMP Leave

[Iporokon IGMP umeet Tpu BapuanTa 00pabOTKU COOOIIEHUH O MPEKPAIIEHNH YWICHCTBA B IPYIIIE
MHOkecTBeHHOH pacchutku (Leave coobmenns): Normal, Fast u FastNormal.

Normal: leave cooOuienus nepenarorcs multicast MappyTusaTopy, 3aTeM 0a3upysch Ha OTBETHOM
3ampoce JaHHOTO MapIIPYTU3aTOpa O WICHCTBE B TPYIIIE, 3ammyckaercs leave mporiecc.

Fast: nopt HeMe/IJIeHHO yIalSIeTCsl U3 IJAHHOW IPYIITBl MHOXKECTBEHHON PACCHLIKU MOCIIE
nonyuenuss DSLAM-om coobmenus leave. [Toce atoro nanHoe coobmienue nepenaercs multicast
MapIIpyTu3aropy. JJaHHbIN PeXUM JIOJDKEH HCTIONB30BAThCSA B CITydae, €CIU K TIOPTY MOAKITIOYCH
TOJBKO o7MH multicast kimenT. MHaue, moce moxydeHus cooO1IeHus leave ot ogHOTO U3
HECKOJIbKHX multicast KIIMEHTOB, OCTAJBHBIC KIIMEHTHI TaKXkKe OYIyT JUIICHBI BO3MOKHOCTH
HPUHUMATH TPaQUK MHOKECTBEHHOU PACChUIKH.

FastNormal: coobmenus leave nepenarorcs multicast MapuIpyTH3aTopy, IOCIE Yer0 HEMEUICHHO
(He oxuias OTBETA OT MApIUIPyTHU3aTOPa), 3amyckaercs leave mporecc. Takum 0Opa3om, TaHHBIH
BAPUAHT YMEHBINAET 33/ICPKKY B 00paboTke leave cooOmieHui.

7.5.2.5. O6pabdoTka 3anpocos multicast MapmpyTusatopa (Queries)

['naBubiit IGMP 3anpoc (IGMP General Query) nepenaercs BceM rpyminaM MHOKECTBEHHOM
paccoutku. Eciu B mose destination ip address IGMP 3anpoca crout anpec 224.0.0.1, To 3T0T



3ampoc Oyner nepenan Ha Bce mopThl DAS-3248 3a uckitoueHreM TOro mopTa, Ha KOTOPbINA OH ObLT
HOJTyYEH.

IGMP 3amnpocs! o unenctse B rpymie (IGMP Group Specific Query) nepenatoTcs BceM uieHam
JaHHOW TPYMITHI MHOYXKECTBEHHON pacchliky B 1anHOM VLAN, a Taxke Ha Bce multicast
Mapmpytu3aropbl. Ecnu B 6a3e manHbix multicast hopBapauHra HET 3anKceid, COOTBETCTBYIOIINX
JIAaHHOM IpyIIe MHOXEeCTBEeHHON pacchbllku 1 VLAN, To 3ampockl OyyT nepenaHsl Ha Bce TOPThI,
ykazaHHble kak fwdunreg u fwdall u Ha Bce multicast MapipyTi3aTopsl, HaX0AAIUMECS] B JAHHOM
VLAN.

7.5.2.6 IlopThl multicast 3anpocunkos (Multicast Queriers Ports)

[Topter DAS-3248, k KOTOPHIM MOKIIOUEHBI Multicast 3ampocunKy, AEIATCS HA JBA THUIIA!
JluHamudecku 0OHApYKEHHBIE.
Cratudecku CKOH(OUTYPUPOBAHHBIE.

JluHaMH4YecKH 00HAPYKEHHbIE MOPTHI

Bropas Bepcust npotokona IGMP onpenenser mexanusm Beibopa 3anpocuunka (Qurier). IGMP
TIEPBOI BEPCUH OCTABIISIET BHIOOD 3ampocyrKa 3a MPOTOKoNIaMu multicast MapmpyTusaimu, npraeMm
Ka)KJIBIM TPOTOKOJ UCTIONB3YET CBOM COOCTBEHHBI MEXAHU3M, OTJMYHBIN OT JPYTUX, YTO MOXKET
HPHUBECTHU K MOSIBICHUIO B OTHON CETH HECKOJIBKUX 3aIPOCYUKOB.

3anpocunk — 310 multicast mapmpytusatop, paccounatronmii IGMP 3anpockl. Octansabie multicast
MapIIpyTU3aTOPbl, MOAKIIOUEHHBIE K TOi ke ceT, IGMP 3ampock! nmocsuath He OyayT B LEsIX
yMEHbIIeHUs TpaduKa. 3ampoCcInKOM CTAaHOBUTCS multicast MapIIpyTU3aTop ¢ HANMEHBIIHNM 1p
aapecoMm. [Ipu mosiBnennu B cet multicast MapipyTu3aropa, IMEIOIIEro MEHBIIHH apec, 4eM Y
TEKYIIETO 3anpocyrka, OyIeT HHUIMAPOBaHA HOBas MpoIieaypa BEIOopoB. Takke qaHHast
nporeaypa OyaeT MHUIMUPOBAHA MPH MPOTAJIAHUN TEKYIIETo 3apOCUHKa U3 CETH.

B pexume nomnoit kommyrtanuu (full bridging) DAS-3248, 3anpocurk MOKET HaXOIUThCS Te
YTOJIHO, B TOM YHCJIE U CO CTOPOHBI 0HOTO U3 adsl mopros. [ToaTomy mpomenypa Beibopa
3anpocunka Heobxoauma. Panee 310 ObUIO HEAKTYaTbHO, T.K. IPEAINONAragoch, 4TO 3alPOCUUK
TOJIBKO OJIMH, 1 OH moaktoyeH K Uplink mopry DSLAM.

CraTH4yeckn CKOH(UIYPHPOBAHHbIE MIOPTHI

[TopThl, K KOTOPBIM MOAKITIOUEHBI 3aMIPOCYUKH, MOTYT OBITh TaKXKe 3a1aHbl cTaTHdecku. [Ipu s3Tom
MOJIPa3yMeBaeTCs, YTO K JaHHBIM TTOPTa MOAKII0UeHBI multicast MapmpyTH3aTophl,
NO/EPKUBAIOLINE TOJIBKO MepBYI0 Bepcuto npoTtokona IGMP. ITopter DAS-3248 IGMP Bropoit
BEPCHU HE MOTYT OBITh CTATHYECKH CKOH(UTYPUPOBAHHBIMU, OHI OOHAPYKUBAIOTCSA TUHAMUYECKU
C TIOMOIIIbI0 MEXaHU3Ma BHIOOPOB 3aMPOCUHKA.

KoMaHIbI cHCTEMBI:

create igmpsnoop
querier info

Omnucanne: Co3naHue CTATUYECKOM 3aIKMCH O 3aIPOCUHUKE.
Cunrakcuc create igmpsnoop querier info vlanid <upentuduxarop VLAN> portid
KOMaHJIbl:  <HAEHTH(HUKATOP NOPTa, K KOTOPOMY MOAKIIOUEH 3aIpOCUHK>
get igmpsnoop



querier info
Omucanme: IIpocMOTp CTaTUUCKMX 3aIKCEN O 3aIPOCUMKAX.
Cunrakcuc  get igmpsnoop querier info [ vlanid <unentudukarop VLAN> | [ portid
KOMaH/Ibl: <uAEHTH(HUKATOp NOPTa, K KOTOPOMY MOAKIIOUEH 3aMPOCUHK>]
delete igmpsnoop
querier info
Onucanue: VnaaneHue HHPOPMALMH O 3aTIPOCUHKE.
Cunrakcuc delete igmpsnoop querier info vlanid <unentudukarop VLAN> portid
KOMaHJbl: <UACHTU(UKATOP MOPTA, K KOTOPOMY MOJKIIOUEH 3alPOCUHK>

Tabauma napameTpos:

vlanid vlanid Wnentudurarop VLAN.
Hcnoan3oBanme: Create - O0s3aTeNIbHO.
Delete - O0s3aTenbHO.

Get — OnuoHaILHO.

Ilpunumaer 3navenns: 1..4095

portid portid Unentuduxarop bridge mopra, kK KOTOPOMY MOKITIOUEH
3aIpPOCYHK.

Hcnoan3oBanne: Create — O0s3aTeNBHO.

Delete — O6s3aTeNnbHO

Get — OnuoHaIbHO

Ilpnanmaer 3navenus: 1..395

IIpumep xomanawl: $ create igmpsnoop querier info vlanid 6 portid 6

7.5.2.7. IlonaBienue yBeaoMIeHHI

Mexaunusm nepenaun IGMP yBenomnenuit MoxkeT GpyHKIIMOHUPOBATH B ABYX PEXUMAX:

. mopmaBneHMe yBeJOMJIEHUI BKIIIOUEHO

2. TOfaBIEHKE YBEOMJIEHHUH BBIKIIIOUEHO
Ecnu ncrounnky MHOKECTBEHHOM pacChUIKK WM multicast MapipyTi3atopy He Tpedyercs
nHpopmanus 060 Bcex MAC anpecax multicast KIIMEHTOB, TO AyOIUPYIOIIHECS YBEAOMIICHHS O
YJIEHCTBE B IPYIIINE MHOXKECTBEHHON PACCHUIKH (HAIIPUMEP, €CITH K OTHOMY MOPTY MOAKIIOUEHO
HECKOJIbKO KJIIMEHTOB 0/1HOM multicast rpymmsl) Oyayt orOpomenst DAS-3248, 1.e. onu He OyayT
nepenans! Ha Uplink unTtepdeiic, TeM caMbIM JOCTHraeTcst 5)KOHOMUS MOJIOCHI TPOITYCKaHHUS.
OnHako MOXKET BO3HUKHYTh Takas CUTyalus, koraa Heooxoaumo 3Hath MAC asipeca Beex multicast
KJIHEHTOB, OOBSBUBIINX O CBOEM UICHCTBE B IPYIIE MHOKECTBEHHOM PacChUIKH (Hanpumep, JUs
OwsuHra). B aTOM ciydae noaaBneHue yBeAOMICHUH HEXeNaTeIbHO.
B DAS-3248 ¢yHkius nogaBieHus yBeJOMICHHN NIPUMEHSETCS Ha BCIO CUCTEMY LIETMKOM, a He Ha
KOHKPETHYIO IPYIITYy MHOKECTBEHHOM pacchliku. [1o ymonuanuio, TaHHAs QYHKIMS OTKIIIOYEHA.

KomaH/ibl CHCTEMBI:

modify igmpsnoop
cfg info



Onucanne:  Msmenenue napametpos IGMP Snooping.

Cunrakcuc komansl: - modify igmpsnoop cfg info [ queryinterval queryinterval ] [ anxioustimer
anxioustimer | [ vlhosttimer v1hosttimer | [ lastmembqryinterval
lastmembqryinterval | [ robustness robustness | [versionmask v1|v2|v3]

[startupgryinterval startupqryinterval] [lastmemberqrycount
lastmemberqrycount] [startupqrycount startupqrycount] [ status Enable |
Disable ] [reportsup Enable | Disable ]
get igmpsnoop cfg
info
Ormmcanne:  [Ipocmotp nmapamerpos IGMP Snooping.
Cunrakcuc komManzel: — get igmpsnoop cfg info

Tabauua napamerpos:

queryinterval queryinterval Taiimep Query Interval (B cexynmax),
MCIIOJIb3YEMBIH JUIS yIANCHHS YCTAPEBIINX
3anucei. 3amuch yAanseTcs, €Cau 3a BpeMs
ucreuenus tanmepa DAS-3248 He momyunn
HU YBEIOMJICHUH HU 3aIIPOCOB, CBSI3aHHBIX C
3TOM 3aMUChI0. 3HAYCHUE TAHHOTO TaMepa
JOJKHO OBITh KaK MUHUMYM B JIECSITh Pa3
OoJbIlIe TOro, KOTOPOE CKOH(PUTYPUPOBAHO HA
multicast mapupyTuzarope.
Hcnoan3oBanue: Modify — OnmmoHanbHO.
Ilpnanmaer 3Havenus: 1..25

anxioustimer anxioustimer MaxkcumanbHbIN TPOMEXYTOK BpeMEHH (B
JECATKaX CeKyHJax), 10 HCTEYEHUH KOTOPOro
monyns IGMP Snooping HauneT nepenaBath
Bce nosny4yeHHsle IGMP yBenomienus o
YJICHCTBE B IPYIIIIE MHOKECTBEHHOM
PacChUIKN.

Hcnoan3oBanue: Modify — OnuuonansHo
Ilpnanmaer 3navennsi: 1..65535

vlhosttimer v1hosttimer ITpomexyTOK BpeMeHH, B TEUEHUE KOTOPOTO
DAS-3248 oxunaer IGMP nakeroB nepoit
Bepcuu. M3mepsercs B ceKyHax.
Hcnoan3oBanue: Modify — OnmoHanbHO.
Ilpnanmaer 3navennsi: 1 — 65535

lastmembqryinterval Taiim-ayT, B Te4eHHE KOTOPOTO MOCIECIHUM
lastmembqryinterval YJIeH TPYIITbl MHOKECTBEHHOM PaCcChLIKH
JOJKEH OTBETUTH Ha 3ampoc multicast
cepBepa, MHAYe 3aluCh O JAHHOW TPYIIIe
Oyner ynanena ¢ Multicast Database.
M3mepsieTcs B IECATBIX OJISIX CEKYH/IBL.
HUcnoav3oBanue: Modify — OnonansHo.
Ilpunumaer 3Havenusi: 1 —255

robustness robustness Oxunaemas BEpOSTHOCTb MIOTEPHU MaKeTa s




JAaHHOM IO CETH
Ucnoab3oBanue: Modify — OmmuonanbHo.

status Enable | Disable Bxutouenue/Boikmouenre IGMP Snooping Ha
YCTpPOMCTRBE.
HUcnoan3oanue: Modify — OnmmoHanbHO.
reportsup Enable | Disable BxutodeHne/BeIKITIOUEHIE TT0JaBICHHS
YBEJOMIICHUI
Hcnoan3oBanune: Modify — OnnmonansHo.
versionmask v1[v2|v3 Bepcun IGMP npotokona, koTopsie

paspelieHo ucnonb3oBath Ha DAS-3224/3248.
[TakeTbl MPOTOKOJIOB, HE BXOAAIIUX B 3TOT
CIIUCOK OYIyT 0TOPachIBAThCA.
HUcnoab3oBanue: Modify — OmmuonansHo.
3HavyeHue mo ymor4anuo: v1,v2,v3.

startupqryinterval Tanm-ayT, mocsue ucTeyeHus: KOTOPOro
TIOBTOPHBIE 3ampockl (Queries) Mpu MOJHATUH
nopta (Port up)

startupqrycount Konunuectso 3ampocos (Queries) mochuiaeMbIx
npu noausTuu nopra ( Port up)

lastmemberqrycount Konunuectso 3ampocoB (Queries) mocuiaeMbIx

TIOCJICTHEMY YIICHY IPYIIIBI MHOKECTBEHHON
PacChUIKHU mepes ee yaanenuem u3 Multicast
Database

7.5.2.8 Multicast Database

DAS-3248 umeer 0a3y JaHHBIX KOMMYTalluu Tpadguka rpymnnoBoii pacceiiku — Multicast Database.
Jlannas 6a3a qaHHbIX 00HOBIsIETCS MoayneM [IGMP Snooping u Static multicast. [Towuck B qanHO#M
0aze naHHbIX ocymecTsisercs mo multicast MAC anpecy u VLANID. Pesynbratom moucka Oyner
CIIMCOK TTOPTOB, SIBJISIOIIMXCS WICHAMH JAaHHOM TPYIITbl MHO)KECTBEHHOM PACChUIKU U BXOASLINX B
nanHyo VLAN.

7.5.2.9 CoBmectHast padora ¢ VLAN
Moayns IGMP snooping kommytupyer IGMP yBenominenus B coorBetcTBuu ¢ bridging mode
naaHoro VLAN.
Half Bridging — Bce yBenmomnenus nepenarotcst Tobko Ha uplink moptsl. Eciu 3anpocunk
HaXOJUTCS cO CTOpoHbI adsl mopToB, TO BCe €ro makeTsl OyayT OTOPOIICHHBI.
Full Bridging - Bce yBenomienus nepesatotcst Ha uplink mopTel, a Takxe BceM 4ieHaM JaHHOM
TPYIITBl MHOKECTBEHHOM pacchlIk. Eciu 3anpocunk HaxoauTes co ctoponsl adsl mopToB, Bee ero
HaKeTbl OyyT CKOMMYTHPOBaHbI BCEM YeHaM JJaHHOM IPYHITbl MHOKECTBEHHON PACChLIKU.

DAS-3248 nmonnepxxuBaeT aBa pexuma padbotsl multicast ¢ VLAN:

1. Shared VLAN for multicast — undopmarus o multicast rpynmnax siBasercs o01eit s Bcex
VLAN.

2. Independent VLAN for multicast — kaxzapiit VLAN umeet cBoto coOcTBenHyto Multicast
Database

Bb160p 0HOTO U3 ATHX PEKUMOB OCYIIECTBISETCS TOCPEACTBOM KOMAH/IbI ITI00aIbHOTO

cucteMHoro koHduryprupoanus modify nbsize:



$ modify nbsize mcastcap ivmcapable devcap IVL
$ modify nbsize mcastcap svmcapable devcap SVL

7.5.2.10 Static Multicast

3amucu B Multicast database Hapsay ¢ muHamMuueckuM godasneHueM moayinem IGMP Snooping
MOTYT OBITb 3a/1aHbl BpyuHYI0. JlanHbie 3anucu coctosat u3 Multicast MAC anpeca, VLANID,
criucka moptoB (Egress ports list) u cnucka 3anpemenHbix moptoB (Forbidden Egress ports list).
CricoK 3ampenieHHbIX TIOPTOB COJEPKHUT MOPTHI, KOTOPBIE HE MOTYT OBITh UCIIOTB30BATHCS
monynem IGMP snooping.

KoMaHabI cHCTEMBI:

create bridge static
mcast

Omnucasue:
CuHTaKcuc
KOMAaH/IBL:

modify bridge
static mcast
Onucanue:
CuHTaKcuc
KOMAaH/IbI:

get bridge static
mcast
Onwucanue:
CuHTakcuc
KOMaH/IbI:
delete bridge static
mcast
Onucanue:
CuHTaKcuc
KOMAaH/IbI:

Co3nanne craTnueckoi 3amrcy B multicast database.

create bridge static mcast vlanid <unentugukarop VLAN> mcastaddr
<multicast MAC address> [ egressports < cnucok multicast mopTos> | [
forbidegressports <cmucox 3ampernieHHbIX multicast TOpToB>]

W3menenne crarudeckoii 3amucu B multicast database

modify bridge static mcast vlanid <upentudpuxarop VLAN> mcastaddr
<multicast MAC address> [ egressports < cnucok multicast mopTo> | [
forbidegressports <cmcok 3amperieHHbIX multicast mopToB>|

[IpocmoTp cratuyeckux 3amuceit B multicast database
get bridge static mcast [ vlanid <unentudurarop VLAN> | [ mcastaddr
<multicast MAC address> ]

Vnanenne craTuueckoii 3amucu B multicast database
delete bridge static mcast vlanid <unentuduxarop VLAN> mcastaddr
<multicast MAC address>

Taéanua napamerpos:

vlanid vlanid

Unentuduxarop VLAN. B ciyyae ucnonb30BaHus OMIIUAH
Shared VLAN for multicast (cm. 2.9), undopmanus o
multicast MAC anpecax emuna st Bcex VLAN. Takum
obpazom, B nanHoM ciaydae VLANID sBasiercs




ONILIMOHAIBHBIM apaMeTpoM. Eciu BKITtoueHa onmust
Independent Vlan for multicast, Torna kaxmas VLAN
MMeeT CBOIO0 coOcTBeHHYI0 HHpopMmaruio o MAC anpecax
IPYIIIOBOW PACChUIKH, T.€. B 3ToM cinydyae VLANID
SBIISIETCS 00SA3aTENBHBIM TTAPAMETPOM.

Hcnoan3oBanue: Create - O0s3aTenbHO.

Delete - O6s3aTenbHo.

Get — OnuoHaILHO.

Modify — O6s3arenbHo.

Ilpunumaer 3navenns: 1..4095

mcastaddr mcastaddr MAC agpec rpynmnoBoi paccbuiKu
Hcnoan3oBanne: Create — O0s3aTeNBHO.
Modify — O6s3arensHo.

Delete — O6s13aTenbpHO

Get - OnuoHaILHO

egressports egressports Hab6op nopToB, ABISIOMUXCS WICHAMHI TaHHOW IPYTIITBI
MHOKECTBEHHOM pacchlUiku. Ecu mopT yke yka3aH Kak
FrobiddenEgressPort, ero HeoOs3aTenpHO BKIIIOUATh B
TaHHBIN HA0OP.

HUcnoan3oBanne: Create - OnuroHalIbHO.

Modify — OnionansHo.

Ilpunumaer 3Havenusi: 1 —395

forbidegressports Habop nopToB, SBISIOMUXCS YICHAMA TaHHOW IPYTIITHI.
forbidegressports Hunamudeckas koHpurypauus IGMP Snooping ne
pacmpocTpaHseTcsl Ha JaHHBIE TIOPTHL.
HUcnoanizoBanme: Create - OnuuoHaIbHO.

Modify — OnirionanbHo.

Ilpunumaer 3navenusi: 1 —395

IIpumep komanakl: $ create bridge static mcast vlanid 7 mcastaddr 01:00:5e:00:00:01
egressports 10 forbidegressports 20

[To ymonmuanuto, 4T0ObI M30€KATh HEKENATETHHOTO MCIIOIb30BAHMUS TIOJIOCKI Ipomyckanus, DAS-
3248 ne koMmmyTHpyeT Tpaduk rpynmoBoii pacchiiku Ha ADSL nopThl. Bel MoXkeTe n3MeHUTh
JaHHOE TIOBE/ICHNE, HACTPOUB (PopBapaIMHT Bcero multicast Tpaduka umum Tpaduka Tex rpymm,
KOTOPBIE HE UMEIOT 4IEHOB cpeu mopToB DAS-3248 Ha ciucok 3aJaHHbBIX TOPTOB.

KomaH/ibl CHCTEMBI:

modify bridge
mcast fwdall

Ormmcanne: KoudurypupoBaHnus crnucka mopToB, KOTOPBIE OYAyT MOMy4aTh Tpaduk
TPYIIOBOM PACCHUIKH BCEX TPYIIL.
Cunrakcuc modify bridge mcast fwdall [vlanid <unentuduxarop VLAN>] [
KOMaHBL: egressports < crucok multicast moptoB> | [ forbidegressports <cmmcox
3ampenieHHbIX multicast mopToB>|
get bridge static




mcast

Ommucanue: IIpocmoTp cricka NOpTOB, MONyYaromuX Bech multicast Tpauk.
Cunrakcuc  get bridge mcast fwdall [vlanid <unentuduxatop VLAN>]

KOMaHbI:

Taéanua napamerpos:

vlanid vlanid

Unentudpukarop VLAN. B cnydae ucrnosnb30BaHus Omuuu
Shared VLAN for multicast (cm. 2.9), uadopmarius o
multicast MAC anpecax emuna st Bcex VLAN. Takum
obpazom, B nanHoM ciydae VLANID sBrisercs
ONILIMOHANBHBIM apameTpoM. Eciu BKITtoueHa onmus
Independent Vlan for multicast, Torna kaxmas VLAN
MMeeT CBOI0 coOcTBeHHYI0 HHpopManio o MAC aapecax
IPYNIOBOM paccbuIKy, T.€. B 3ToM cirydae VLANID
SBIISIETCS 00SA3aTENBHBIM TTAPAMETPOM.

Hcnoan3oBanue: Create - O0s3aTenbHO.

Delete - Ob6s13aTenbHo.

Get — OnuoHaILHO.

Modify — O6s3arensHo.

Ilpunumaer 3navenns: 1..4095

egressports egressports

Habop nopros nannoit VLAN, Ha koTopsie Oyzer
KOMMYTHPOBATHCS BECh TpaUK MHOXKECTBEHHON
pacchuiki. MoXkeT ObITh YKa3aHO HECKOIBKO 3HAUCHHH,
paszieNieHHbIX mpobenaMu.

Hcnoavb3oBanue: Modify — OnonansHo.

forbidegressports
forbidegressports

Habop nopros nannoit VLAN, 115 KOTOpBIX aTpulyT
Forward All Multicast Groups MoxeT AUHAMUYECKU He
peructpupoBatbes mpotokonoM GMRP. Moxet ObITh
YKa3aHO HECKOJIbKO 3HAUEHUH, pa3ieNeHHbIX IpoOenaMH.
Hcnoav3oBanue: Modify — OnonansHo.

IIpumep komanapi: $ get bridge mcast fwdall

DKpaHHblll 861600.

VLAN Index

Forward All Ports

Forward All Static Ports
Forward All Forbidden Ports

VLAN Index

Forward All Ports

Forward All Static Ports
Forward All Forbidden Ports

1

134
1235
491011

12
50
50

: None

KomaH/ibl CHCTEMBI:

modify bridge




mcast fwdunreg

Omucanne: KoudurypupoBanus crnucka mopToB, KOTOpbIE OyIyT HOMy4aTh Tpaguk
TPYIIIOBOM PACCBUIKK T€X TPYII, KOTOPBIE HE UMEIOT 4IeHOB Ha DAS-

3248

Cuntakcuc  modify bridge mcast fwdunreg [vlanid <unentuduxarop VLAN>] [
KOMaHJIBI:  egressports < cricok multicast moptos> | [ forbidegressports <crmcox
3arnpenieHHbpIx multicast TopToB™]

get bridge static
mcast

Omucanue: IIpocmoTp criucka mopros.
Cunrakcuc  get bridge mcast fwdunreg [vlanid <unentuduxarop VLAN>]

KOMaHIbI:

Taéanua napamerpos:

vlanid vlanid

Unentudukarop VLAN. B ciydae ucrnosnb30BaHus oMK
Shared VLAN for multicast (cm. 2.9), uadopmanus o
multicast MAC anpecax emuna st Bcex VLAN. Takum
obpazom, B nanHoM ciydae VLANID sBrasercs
ONILIMOHAIBHBIM apameTpoM. Eciu BKITtoueHa onmust
Independent Vlan for multicast, Torna kaxmas VLAN
MMeEeT CBOIO coOCTBeHHYI0 nHpopmarmio 0 MAC anpecax
IPYNIOBOM pacchUIKy, T.€. B 3ToM cirydae VLANID
SBIISIETCS 00SA3aTENBHBIM TTAPAMETPOM.

Hcnoan3oBanue: Create - O0s3aTenbHO.

Delete - Ob6s13atenbHo.

Get — OnuoHaIbHO.

Modify — O6s3arensHo.

Ilpunumaer 3navenns: 1..4095

egressports egressports

Habop nopros nanHoit VLAN, Ha koTopsie Oyzer
KOMMYTHPOBATHCS TOT TPahHK MHOKECTBEHHOU PaCCHUIKH,
711 KOTOPOTO HET APYroi HHGOPMAINHU O €0 TIepEeChLIKeE.
MoxeT ObITh yKa3aHO HECKOJIBKO 3HAUCHHH, pa3/IeIeHHBIX
npobenamu.

Hcnoav3oBanue: Modify — OnonansHo.

forbidegressports
forbidegressports

Hab6op noptos nannoit VLAN, 11t KOTOpBIX aTpulyT
Forward Unregistered Multicast Groups MoxeT
JAMHAMHYECKH HE PerucTpupoBaThes mporokoaoM GMRP.
MoskeT OBITh yKa3aHO HECKOJIBKO 3HAUECHHUH, Pa3/IeIeHHBIX
npobenamu.

Hcnoav3oBanue: Modify — OnronansHo.

Ipumep komanani: § get bridge mcast fwunreg vlanid 1

VLAN Index
Forward Unregistered Ports
Forward Unregistered Static Ports

01
145
1236

Forward Unregistered Forbidden Ports : 4 9 10




7.5.3. Hactpoiika IGMP Snooping

7.5.3.1 Bkiaiouenne

[Tepen ucnons3oBanuem, IGMP snooping omkeH ObITh r100aTbHO BKIIOYEH Ha YCTPOKCTBE
(Buumanme: o0s3aTenbHbIi MyHKT 171 paboTsl Gpyrknun IGMP Snooping Ha ycTpoiicTse):

modify igmpsnoop cfg info status enable

Hepez[aqa INAKETOB HECHTPAJTbHOMY IPOLECCOPY A/ aHAJIU3A

create filter rule entry ruleid 1 action sendtocontrol description IGMP snooplevel bridge
create filter subrule ip ruleid 1 subruleid 1 prototypefrom 2 prototypecmp eq

modify filter rule entry ruleid 1 status enable statsstatus enable

create filter rule map ifname all stageid 1 ruleid 1

3ameuaHue: JHaHHOC MPAaBUJIO CO3JaHO B CUCTCMC I110 YMOJIYAHUIO.

7.5.3.2. Bkarouenne IGMP snooping Ha moprty

[Tomumo Brimouenust IGMP snooping B 11e10M Ha yCTpoiicTBe, HEOOXOJUMO TaKkKe BKIIOUUTh
IGMP snooping Ha KaxJ0M TOPTY, K KOTOPOMY TOJKIF0YeHO multicast ycTpoiicTBo
(Buumanme: o0s3aTenbHbli MyHKT 4714 paboTsl GpyHkuun IGMP Snooping Ha yctpoiicTse):
modify igmpsnoop port info portid <unentuduxarop mopra> status [ enable | disable |

7.5.3.3. Bkrouenne IGMP Querier na Uplinkl mopty

modify igmpsnoop port info portid 385 querierstatus enable
(Buumanme: o0s3aTenbHblil MyHKT 4714 paboTsl GpyHkuun IGMP Snooping Ha yctpoiicTse):

7.5.3.4. O6paboTka cooduennii leave
modify igmpsnoop port info portid < unentuduxarop nopra> | leavemode Normal | Fast |
FastNormal |

Ilpumeyanne: 11 yMEHbIICHUS 33A€PKEK MEPEKITIOUCHUS] MYJIBTUKACT MOTOKOB PEKOMEHTYETCSI
ncnoin3Bath Leavemode Fast.

7.5.3.5. IlonaBieHue yBe1oMJICHHH



modify igmpsnoop cfg info [ reportsup enable | disable |
7.5.3.6. OrpannyeHue KOJIHYECTBA MYJIbTHKACT-TPYII HA MOPTY

modify igmpsnoop port info portid <unenrudpuxarop nopra> maxgrpallowed < konuyecTBo
rpynm>

7.5.3.7 llpocmotp Multicast Database

get bridge mcast forwarding [ vlanid <unentudukarop VLAN> | [ macaddr <multicast MAC
anpec> |

7.5.4. ®uasTpauusa Multicast morokos
YacTo BO3HHKAET CUTYAI[¥s KOT/[a pa3HBIM a00OHEHTaM JIOJKHBI OBITh TIPEOCTABICHBI Pa3HbIe
MyJbTHKACT MOTOKHU ( pa3Hble HapuMep pazHble nakeTsl kaHanoB [PTV). Ota dyukuus
peanusyercs ocpeICTBOM KOMaH I (pUIIbTPAIL[MU MYJIbTUKACT TOTOKOB.
®ubTpanys rapaHTUPYET, YTO B 3aJaHHBIN MOPT MOMATYT TOTBKO 33IlaHHbIE MYJIETUKACT MMOTOKU U
HUKAKHe PyTHe.

CunTakcuc KOMaH/IbL:

create igmpsnoop mvlan config grpipaddr grpipaddr srcipaddr srcipaddr vlanid vlanid | none
[ mcastvlanstag mcastvlanstag | none | [ meastvlanctag mcastvlanctag | invlan | none | [ portlist
portlist | none |

IIpumep : HeoOxomuMo orpaHMYUTh MYyJIbTUKACT TOTOKK Ha Bridge mopty ¢ portid 3, Bxoxsiiero
B VLAN 20:

Screate igmpsnoop mvlan config grpipaddr 239.30.30.33 srcipaddr 0.0.0.0 vlanid 20
mcastvlanctag 20 portlist 3

Screate igmpsnoop mvlan config grpipaddr 239.30.30.34 srcipaddr 0.0.0.0 vlanid 20
mcastvlanctag 20 portlist 3

$create igmpsnoop mvlan config grpipaddr 239.30.30.36 srcipaddr 0.0.0.0 vlanid 20
mcastvlanctag 20 portlist 39

$modify igmpsnoop port info portid 39 mcastvlanstatus enable

Teneps Ha TaHHOM MOPTY JOCTYIHBI MYJIBTKACT NOTOKH ¢ rpynnoBbiMu [P agpecamu 239.30.30.33,
239.30.30.34 n 239.30.30.36.OcTranbHble — HEJOCTYIIHBI.

7.5.5. Ucnoab3oBanus Multicast VLAN Registration (MVLAN Registration)



MVAN Registration— 310 Peructpanus MynbtukactoBeix VLAN’0B, KOTOpasi MO3BONSET CEPBEPY
HiepeaBaTh MyJIbTHKACTOBBIN MOTOK B 0HOM VLAN’e, B TO BpeMsl Kak KOHEUHBIE I10Ib30BATEIH
CMOTYT MOJTY4aTh €ro, Haxoaach B pazandyHbix VLAN’ax. [lonb3oBaTenu NoAKIIOYAIOTCS K
MyJbTHKACTOBOM pacchlIKe U OTCOETUHSIOTCS OT Hee, oTnpasiisis coobueHne IGMP Join/Leave na
nopt Bemanus. Ha pucynke 7-4 nzo0paxkena cutyamusi, koraa 0e3 ucronb3oBanust MVLAN
MyJIbTHKACTOBBIN IOTOK € CEpBEpa N0JKEH HAX0IUThes B ToM ke VLAN e, 4To 1 mpUHUMAIOIINI
€ero noJib30Batenb. B 9ToM ciydae Menna-cepBep LOKEH NepeiaBaTh MyJIbTUKACTOBBIN TOTOK Ha
Kax/1b1ii mosb3oBarenbekuii VLAN, To ecTb B 1aHHOM ciydae 6 pa3. Ha pucynke 7-5, HanpoTus,
noepsxkka MVLAN no3Bosser cepBepy nepeiath NOTOK OAUH pa3, IIPU 3TOM I0JIb30BATEN BO
BceX VLAN’ax MOryT K HEMY HOJKIIFOUUTHCS.
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PucyHnok 7-5 Bemjanue MyabTUKacT HOTOKOB ¢ Mcnonb3oBanueM MVLAN
ITIpumep ucnoan3oBanuss MVLAN Registration ( 1,151 npuBeeHHBIX BbIIlIe PUCYHKOB).

1. Co3maem nHeobxomumbiii VLAN 12 ¢ VID=12 (VLANI1 ¢ VID=1 u umenem Default-Vlan coznan
B CUCTEME M0 YMOITYAHHUIO)
$create vlan static vlanname VLAN12 vlanid 12
2.3agaem unenctBo noptoB B VLAN ( aboHeHTCkuX BX0AST B VLANBI Kak HETerupOBaHHbIE
unenbl, Uplink mopT kak TerupoBaHHbIN):
$modify vlan static vlanid 1 untaggedports none egressports none
$modify vlan static vlanname Default-Vlan egressports 1 385 untaggedports 1
$modify vlan static vianname VLAN12 egressports 12 385 untaggedports 12
3.3amaem PVID piist mopToB
$modify gvrp port info portid 1 portvlanid 1 acceptframetypes all ingressfiltering true
$modify gvrp port info portid 12 portvlanid 12 acceptframetypes all ingressfiltering true

4. Cozmaem MVLAN ¢ VID100
$create vlan static vianname MVLAN vlanid 100
$modify vlan static vilanname MVLAN egressports 1 12 385 untaggedports 1 12
$create igmpsnoop mvlan config vlanid 100 grpipaddr 0.0.0.0 srcipaddr 0.0.0.0
mcastvlanctag 100 portlist 1 12

5. Bximowaem ¢ynknuro MVLAN Ha a0OHEHTCKHX mopTax
$modify igmpsnoop port info portid 1 mcastvlanstatus enable
$modify igmpsnoop port info portid 12 mcastvlanstatus enable

6. Brimouaem ¢ynxuumo IGMP Snooping Ha KITHEHTCKHX TOpTax
$modify igmpsnoop port info portid 1 status enable
$modify igmpsnoop port info portid 12 status enable

7. Bxmouaem pynkiuio IGMP Snooping rinobanbsHo
$modify igmpsnoop cfg info status enable

8. CoxpaHsieM HacCTpOWKH
$ commit

B cootBetcTBUE ¢ 3THME HacTpoiikamu PVID mopToB OyieT 1nHaMIYeCKH MEHSAETCS Ha MOpTax Jis
IGMP penoptoB, B COOTBETCTBUH C Te€M, YTO YKa3aHo B mvlan B kauectse Tera (VID=100).



8.IIpoTokos Spanning Tree

8.1.Ilonsitue mporokosa STP (IEEE 802.1D)

Oo30p IEEE 802.1D STP
Spanning Tree Protocol (STP, mpoTOKO CBSA3YIOIIETO JIEPEBA) - 3TO MPOTOKOJ KaHATHLHOTO
ypoast Mozienin OSI, KOTOpEIil 0OecrieunBaeT pe3epBUPOBaHUE KAHAIOB CBSI3U B
KOMMYTHUPYEMEIX CETSX, IIPEIOTBpalas BOSHUKHOBEHUE IIE€TEIIb.

[Ipu co3gannm 0TKa30yCTOMYMBOM CETH, MEX1Y BCEMHU €€ y3JaMU JOJIKEH CYIIECTBOBATH
€IMHCTBEHHBI AKTUBHBIN MapIpyT. MHOKECTBO aKTUBHBIX MapIIPYyTOB MOKET MPHUBECTH K
BO3HUKHOBEHHUIO NeTeNb. ECM B C€TH CylecTByeT NeTis, KOHEUHbIE CTAHIIUNA MOTYT
MoJIy4yaTh JyOJIMKAThl COOOIIEHHI, a CeTeBbIe yCTpoicTBa MOTYT U3yunTh MAC-anpec
CETEeBOrO y3J1a Ha HECKOJIbKUX MOPTax, YTO MPHUBEAET K HeCTaOUIbHOM padoTe.

Anroput™ Spanning Tree Algorithm (STA), Ha KOTOPOM OCHOBaH MPOTOKOJ, MO3BOJISIET
ABTOMATHYECKHU OTIPEJICINIATh IPESBOBUIHYIO CTPYKTYPY CBSI3€H B CETH CBOOOJIHYIO OT METEeNb MpU
NPOM3BOJILHOM  COCIMHCHHHM TIOPTOB MeEXIy coOol. Takas CTpyKTypa Ha3bIBaeTCs
nokpwisarowum depesom - Spanning Tree (MHOT/Ia €€ HA3BIBAIOT OCMOBLIM 0EPEBOM).

KoHdurypaims moKphIBarOIIEro JAepeBa CTPOUTCS YCTPOHCTBAMHU KOMMYTHUPYEMOH CeTH
ABTOMATHYECKH C HCIIOIH30BAaHUEM OOMEHA CITYKEOHBIMU TTaKETaMHU.

IHonsiTue Bridge ID

Anroputm STA TtpeOyer, uTOOBI KaXKIOMY MOCTY CETH OBLI NMPUCBOEH YHHKAJIbHBIN
unearudurarop. Moenmughuxamop mocma (Bridge ID)— 8-6aiiTHOE 10J€, KOTOPOE COCTOUT M3
2-X 4YacTei: 2-0alTHOTO NMPHOPUTETA, HA3HAYEHHOTO aJMHUHHUCTpaTopoM u 6 OaiitHoro MAC-
azipeca ero 0J0Ka yrpaBlICHUS.

Kaxxgomy mopTy MocTa Takke Ha3HA4yaeTCs YHUKAIbHBIM B Mpeaenax ycTpoWcTBa
uaeHTH(GHUKATOp Kak mpaBuio, 310 ero MAC-aapec W CTaBUTCS B COOTBETCTBHE CTOMMOCTH
MapIIpyTa, COOTBETCTBYIOIIAs 3aTpaTaM Ha mepefauy Kajapa Mo CEeTH Yepe3 IaHHBIH MopT.

Br10opb1 kopHeBoro mocta (Root Bridge)

IIpouecc BBIUMCIEHHSI OCTOBOIO JIEpPEBAa HAUMHAETCS C BbIOOpa KopHesoco mocma (Root
Bridge), xoTOpblii SBIS€TCS €ro JIOTHYECKOW BepIIMHON. B KauecTBe KOpPHEBOTO MOCTa
BBIOMPACTCSI CETEBOE YCTPOMCTBO C HAMMEHBIINM 3HaueHueM uaeHTudukaropa Bridge ID. Eciu
BCE YCTPOMCTBA CKOH(UTYPHPOBAHBI CO 3HAUYEHUEM MPUOPHUTETA IO YMOITYAHHUIO PaBHBIM 32768,
KOPHEBBIM MOCTOM CTaHET YCTpOHCTBO ¢ HamMeHbliuM MAC- anpecom. MeHss 3HaYeHUA
MPUOPUTETOB CETEBBIX YCTPOICTB, aIMUHUCTPATOP CETH MOKET BIUATH Ha Mpollecc BbIOOpa
KOpHEBOro MocTa. HaumeHbllee 3HaueHHE INpPUOpPUTETA MOBBIIIAET BEPOSTHOCTH BBIOOpA
yCTPOMCTBA KOPHEBBIM MOCTOM, HAHOOJIBIIIEE — YMEHBIIAET.

Poau nopros STP

Crnenyromuii atan pabotel STP — BeIOOp KopHesoco nopma (root port) M KaXA0TO U3
OCTaJIbHBIX YCTPOUCTB KOMMYTHUpyeMO# ceTh. KopHeBOl MmMOpT— 3TO MOPT, KOTOPBIM MMEET
Kparyaifliiee 1mo ceTH paccTOsIHUE A0 KOPHEBOT'O MOCTA.

[Tocneanwuii aTan — onpeaeneHNue Ha3HAYEHHBIX TOPTOB.

Kaxplii cerMeHT B KOMMYTUPYEMOI CETH UMEET OJUH HasHaueHHbull nopm (designated
port). DTOT opT HYHKIUOHUPYET KaK €AMHCTBEHHBIN MOPT MOCTA, T.€. MPUHUMAET MaKeThl OT
CerMEHTa W TepelaeT WX B HAIPaBICHHH KOPHEBOTO MOCTa uYepe3 KOPHEBOW MOPT JaHHOTO
CETeBOr0 YCTPOMCTBA. YCTpOICTBO, cojepikalee Ha3HAYEHHBIH MOPT Ui JTaHHOTO CErMEHTa
HA3BIBACTCS HA3HA4eHHbIM Mocmom (designated bridge) sToro cermenta. HasnadeHHBIN mOpT



CEerMEHTa HUMEEeT HaWMEHbIIee pACCTOSHHE [0 KOPHEBOTO MOCTa, CpeIud BCEX TIOPTOB,
MOJIKJIIOUEHHBIX K JIaHHOMY cerMeHTy. Ha3HaueHHBI NOPT y CErMEHTa MOXET OBITh TOJIBKO
OIMH. Y KOPHEBOI'O MOCTa BCE€ MOPTHI SBJISIFOTCS HAa3HAUYEHHBIMH, @ UX PACCTOSHUE J0 KOPHS
noJjlaraercsi paBHbIM HyJ10. KopHEBOro nopra y KOpHEBOIo MOCTa HET.

[Ipu mocTpoeHNH MOKPHIBAIOIIETO JepeBa BAXKHYIO POJIb UTPAET MOHSATHE PACCTOSIHHUS.
[lo sTomMy KpuTepuiO BBHIOMpAETCS €IMHCTBEHHBIM MOPT, COEAMHSIOMIMNA KaXIO€ CETEBOE
YCTPOMCTBO C KOPHEBBIM MOCTOM, ¥ €IMHCTBEHHBII MOPT, COSAMHSIIOMINNA KaXKIblii CETMEHT CETU
C KOpPHEBBIM MOCTOM. Bce ocTanbHble NOPTHI MEPEBOAATCA B PE3EPBHOE COCTOSHUE, TO €CTh
Takoe, Py KOTOPOM OHU HE MepeAaroT OObIYHBIE KaAphl NaHHBIX. [Ipu TakoM BBIOOpE aKTUBHBIX
MIOPTOB B CETH MCKIIIOYAIOTCS METIIM M OCTABIIMECS CBSI3U 00pa3yIOT MOKPHIBAIOIIEE 1EPEBO.

B kauectBe pacctosaus B STA ucnonb3yercs metpuka cmoumocms nymu (Path Cost) —
OHa OIpeAeNseTcs Kak CyMMapHO€ YCIOBHOE BpeMsl Ha Iepefady JaHHBIX OT MOpTa JaHHOIO
CETEeBOr0 yCTPOMCTBA JI0 MOPTa KOPHEBOTO MOCTA. Yc08HOe 8pems cecmeHma pacCUnThIBAETCS,
KaK BpeMs Iepelayd OJHOro Ourta uHPOpMaluu 4Yepe3 KaHall C OIpEAeTIeHHOW IO0JIOCON
npornyckanus. B Tabnuile NpUBOAATCA TUIUYHBIE CTOMMOCTH NYTH B COOTBETCTBHH CO
crangaptoM IEEE 802.1D:

Taomuua 8-1
IMapameTp CkopocThb PexomennoBannoe | PekomennoBanuplii | /Aunanazon
KaHaja 3HAYeHHe AU ANA30H
CTONMOCTE 4 Mb6ut/c 250 100-1000 1-65535
MyTH
CTONMOCTE 10 Mowut/c 100 50-600 1-65535
MyTH
CTONMOCTE 16 Mowut/c 62 40-400 1-65535
MyTH
CTOHUMOCTE 100 Moéwurt/c 19 10-60 1-65535
yTH
CTOHUMOCTE 1 I'out/c 4 3-10 1-65535
yTH
CTOHUMOCTE 10 I'6uTt/c 2 1-5 1-65535
yTH

IHonsiTue Bridge Protocol Data Units

Brruncnenue ocToBoro aepeBa MpOUCXOAUT MPH BKIOYEHUH CETEBOTO YCTPOMCTBA U MPH
W3MEHEHUU TOIOJIOTHHA. JTU BBIYUCICHUS TPEOYIOT MEepUOIUYecKoro oOMeHa uHbOopmammen
MEXJy YCTPOHCTBAMHU CBS3YIOLIErO JAepeBa, YTO JOCTUTAeTCs MPH TMOMOIIU CHEeIHaTbHbIX
MaKeTOB, HA3bIBAEMBIX OJIOKaMU JaHHBIX MPOTOKOJa MocTa - BPDU (Bridge Protocol Data Unit).

[Taketsr BPDU conepxat crieayromniyro HHPOPMAIH0, HEOOXOIUMYIO ISl TIOCTPOCHHUS
TOTOJIOTHH CETU O€3 MeTeNb:

e Unentudukarop Bridge ID, Ha ocCHOBaHMH KOTOPOTO BEIOMPAETCS KOPHEBOM MOCT

e PaccrosHue OT MOCTa-UCTOYHHMKA JI0 KOPHEBOTO MOCTa (CTOMMOCTh KOPHEBOTO
MapuipyTa)

e Unentudukartop nopra

[Takerst BPDU nomemniaroTcss B Moje JaHHBIX KaJIpOB KaHAJIbHOI'O YPOBHSI, HalpuUMED,
kanpoB Ethernet.

CereBble ycTpoiicTBa oOmeHuBaroTcsi BPDU uepe3 paBHble MHTEpBalbl BpPEMEHU
(06pruHO 1-4¢). B ciydae oTka3za MocTa (Y4TO MPHUBOJUT K M3MEHEHHIO TOIOJIOTHH) COCEIHUE
ycTpoicTBa, He nonyyuB naker BPDU B Teuenue 3amanHoro Bpemenu (Max Age), HaUMHAIOT
MepecyeT OCTOBOTO JiepeBa.
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Pucynox 8-1. @®opmam BPDU.

[Taker BPDU umeer crnenyromue nosis:
Unentudpukatop Bepcum mpotokona STA (Protocol Identifier)- 2 OGaiita. CereBble
YCTPOMCTBA JOJKHBI MOAEPKUBATh OJIHY U Ty ke Bepcuio npoTtokoia STA, nuHaue MOXeT
YCTAHOBUTHCS aKTHBHASI KOH(PHUTYpAIHS C TIETISIMH.
Bepcus npotokona STP (Protocol Version Identifier) — 1 6aiir.
Tun BPDU (BPDU Type) - 1 6aiit. CymectByet aBa tuna BPDU - koHuUrypanmoHHbIi
BPDU, 10 ecTh 3asBKa Ha BO3MOXHOCTh CTaThb KOPHEBBIM MOCTOM, HA OCHOBAaHUU KOTOPOM
NPOMCXOMUT ONpeneNieHue axkTHBHOH KoH(urypauuu, u BPDU yBemommenuss o
PEKOH(UTYypallii, KOTOPOE TIOCHUIAETCS  YCTPOMCTBOM, OOHApY>KUBIIUM  COOBITHE,
TpeOyrolee MpoBEACHUsI PEKOH(PUTYpAIMH - OTKA3 JHHUU CBSI3U, OTKA3 MOPTa, M3MEHEHNE
MPUOPUTETOB YCTPONUCTB UJIH MOPTOB.
@naru (Flags) - 1 6aiiT. OnuH OUT colepKUT ¢uiar U3MEHEHUs! KOH(PUTypaIiH, BTOPOi OUT
- (par moATBepKACHUS U3MEHEHHsI KOH(pUTypaIuu.
Wnentudukarop kopaeBoro mocta (Root Identifier)- 8 Gaiitos.
Paccrosinue mo kopHs (Root Path Cost)- 2 Gaiira.
Wnentudukarop mocra (Bridge Identifier)- 8 GaiiTos.
Nnentuduxarop mopra (Port Identifier)- 2 Gaiira.
Bpewms xusHu cooOmienust (Message Age) - 2 Oaiita. M3mepsercs B enununax no 0.5 c,
CIIY’)KMT IIJIsl BbIsBJIEHMs ycTapeBmiux coobmenuit. Korma maker BPDU mpoxomut uepes
KOMMYTaTop, TOT J00aBISET KO BPEMEHHU >KM3HHU IaKeTa BPEMsI €ro 3aJepXKKU JTaHHBIM
KOMMYTaTOpOM.



* MakcumanbHOe BpeMs Ku3HH cooOmenus (Max. Age)- 2 Gaiira. Ecnu maker BPDU nmeer
BpEMsI JKU3HH, MTPEBBINIAIONICE MAKCUMAITLHOE, TO OH HTHOPUPYETCS KOMMYTaTOpaMH.

= Hurepsan hello (Hello Time, BpeMs mpuBeTCTBHS), Yepe3 KOTOPHIH MOCHUTAIOTCS MaKEThI
BPDU.

= 3anepxka cmeHbl coctossaui (Forward Delay) - 2 Oaiita. MuHMManpHOE BpeMs Iepexojia
IOPTOB KOMMYTaTopa B aKTHUBHOE cocTosiHMe. Takas 3ajepkka HeoOXOAuMa, YTOOBI
UCKJTIOYUTh BO3MOXXHOCTh BPEMEHHOTO BO3HUKHOBEHUS aJbTEPHATUBHBIX MApIIPYTOB MpHU
HEOJHOBPEMEHHOW CMEHE COCTOSIHUI MOPTOB BO BpeMS peKOH(PHUTypaIIHH.
[Taker BPDU yBegomieHust o pekoHpUrypauu UMeeT CIeIyIOIIHe MMOJIs:

» Wnentudpukarop Bepcun nmpotokona STA - 2 Gaiita.

= Bepcus npotokona STP — 1 Gaiir.

* Tum BPDU - 1 GaiiT ¢ ycTaHOBICHHBIM ()J1aroM peKOH(GUTYPAIUHA TOTIOJIOTHH.

ITocTpoenue ocTroBoro aepesa
B xauectBe npumepa paccmotpum Tpu DSLAM, noakimrodeHHbIe ¢ 00pa30BaHUEM METIN
(pucyHok 8-2).

CPE 1 DSLAM 2
Bridge 1D=30
Portcost=19 o &=
1
g] Port cost = 4
3 1. Portcost=19
Port cost= 19 ‘i3— ' Wrtepret
/5
li Port cost =4
Portcost=19 3 DSLAM 1
Bridge ID=15
DSLAM 3
CPE 2 Bridge 1D=20

Pucynok 8-2. Ilepen npumenenuem npotokoia Spanning Tree.

[Tocne BkmroYeHUs TUTaHUS W 3arpy3kd Kaxapld DSLAM HayuHaeT cuuTath ceOs
KopHEeBBIM MocTOM. Korma mynbTuruiekcop renepupyer BPDU (uepe3 wnTepBan hello), on
MIOMEIIAeT CBOM MACHTU(HUKATOP B MOJIE «MACHTU(HUKATOP KopHEBOrO MocTay (Root Identifier),
paccrosinue 10 kKopHsa (Root Path Cost) ycranaBnuBaetrcs B 0, a B kauecTBe HIEHTU(UKATOPA
nopta (Port Identifier) yka3siBaeTcst MAEHTH(HKATOp TOTO TOpPTa, Yepe3 KOTOpBIH Oyxaer
nepenasarbcss BPDU.

Kak tonmeko DSLAM nonygaer BPDU, B koToOpoM nMeeTcst HASHTU(HUKATOP KOPHEBOTO
MOCTa, MEHBIIIE €r0 COOCTBEHHOIO, OH IEpPEecTaeT T'eHepUPOBAaTh CBOM COOCTBEHHBIE KaJlphl
BPDU, 1 HaunHaeT peTpaHCIMpOBaTh TOIBKO KaJpbl HOBOI'O MPETEHICHTA HAa 3BaHUE KOPHEBOIO
Mocta. [Ipu perpancasiuy KaapoB yCTPOMCTBO HAPAIUBAET PACCTOSIHUE 10 KOPHS, YKa3aHHOE B
npuienmeM BPDU, Ha yciioBHOE BpeMs cerMeHTa, 4epe3 KOTOPBIA MPUHSAT JaHHBIN KaJp.

B paccmarpuBaeMoM mpuMmepe KOpHEBBIM MocToM cTaHoBUTC DSLAM 1, T.x. umeer
HaMMEHBIINN Cpean BceX ycTpoiicTB nuaentugukarop Bridge ID.

[Ipu perpancasunu kaapoB kaxapii DSLAM nis kaxaoro cCBOEro mopra 3alilOMHUHAET
MUHUMAaJIbHOE paccTosiHME 10 KopHs. [lpum 3aBepuieHMM Npolenypbl YCTaHOBIJIECHUS
KOH(UTYpallK MOKPBIBAIOIIETO JE€PEBa, KKl MYJIBTUIIIIEKCOP HAXOJUT CBOM KOPHEBOW MOPT
- 9TO TOPT, KOTOPBIH OJIMKE JPYTruX MOPTOB HAXOAUTCS 10 OTHOIICHUIO K KOPHIO JIepeBa.



Paccmotpum BeIOOpEI KOpHEBBIX opToB DSLAM Ha npumepe pucyHka 1.

Korga DSLAM 1 noceutaer BPDU, oHu conepx’aT CTOUMOCTh TYTH K KOPHEBOMY MOCTY
(Root Path Cost) paBayto 0. Kormza DSLAM 2 nonyuaet >t BPDU, on npu6aBnser cTouMocThb
nytu nopta 1 (Port cost = 4) k ctoumoctu, ykazanHoi B noiayuyennom BPDU (0) u nmocsinaer
BPDU co cTonuMOCTBIO MyTH K KOPHIO paBHOU 4 yepe3 nopT 3 u nopr 2.

Korna DSLAM 3 nonysaer BPDU ot DSLAM 2, oH yBeIMYMBAE€T CTOMMOCTbH IYTH K
KopHio 710 23 (4 + 19). Ognako DSLAM 3 Ttaxke nomyuyaetr BPDU ot kopaeBoro mocta DSLAM
1 uepe3 nopt 1. Croumocts nyTtH K KopHio B 3ToM BPDU pasna 0 u DSLAM 3 yBenuuupaer ee
1m0 4 (Port cost ero mopra 1 paBHa 4). Tenepr DSLAM 3 nomkeH BbIOpaTh €IMHCTBEHHBIN
KopHeBOoM mopT. CpaBHUBas pacCTOSHUA 10 KOpHEBoro moctra moptoB 1 m 2 DSLAM 3
BbIOMpaeT B KaueCcTBE KOPHEBOTO MOPTa MOPT1, Tak KaK €ero CTOMMOCTh MYTH K KOPHIO MEHbIIIE.
[locne sroro DSLAM 3 HauumHaeT OOBSABIATH CTOMMOCTb NYTH [0 KOpHsS paBHyKO 4
HUKeJeXKalliM yCTPOUCTBaM.

Br16opsl kopHeBoro noprta DSLAM 2 npoucxoJsiT aHaJOTMYHO, U KOPHEBBIM IOPTOM
JUTSL HETO CTAaHOBUTCA MOPT 1 CO CTOMMOCTHIO 4.

CPE 1
DSLAM 2

HasHauyeHHbIR MocT

HasHadeHHbIl nopT 5 &= KopHesoii

1 nopt
HazHa4eHHbIA
1nop1

3abnoxnpoearo HasHaueHHbIR

13—. _. WHtepHer
nopt M

DSLAM 1

1
- Kopreeoit  kopuesoin mocT
HasHa4yeHHbIW nopT 3 nopt

DSLAM 3
HazHayeHHbIM mocT

CPE 2

Pucynok 8-3. Ilocie npumeHenus npotokona Spanning Tree.

Kpome 3T0r0o, MynbTUIIIIEKCOPHI BRIOUPAIOT AJIs KaXKJIOTO CETMEHTa CeTH Ha3HAuEHHBIH
nopt. JlJis 3TOro OHM HCKIIIOYAIOT M3 PACCMOTPEHHMS CBOM KOpHEBBIE MOPTHI, a JJs BCEX
OCTaBIIUXCSI TMOPTOB CPABHHUBAIOT MPUHATHIE MO HUM MUHUMAaJbHBIE PACCTOSHHUS /10 KOPHS.
Ha3nauenHplii HOpPTOM [ KaXJIOrO CErMEHTAa CETH CTAaHOBUTCS IMOPT C HAUMEHBIIUM
3HaueHueM cToMMOocTH MyTu K kopHIO (Root Path Cost). Korma nmeercs HeckonbKo MOPTOB €
OJIMHAKOBBIM KpaTyalIIIM PacCTOSHUEM J0 KOPHEBOTO MOCTa, TO MPH BHIOOpPE Ha3HAuUECHHOTO
nopta cerMenTa nportokos STP mpuHHMaeT perieHre Ha OCHOBE MOCIIE0BATETFHOTO CPAaBHEHUS
unentTudukaropoB moctoB (Bridge ID) u maentudukaropos noptos (Port ID).

Bce mopthl, kpoMe Ha3HAYEHHBIX MEPEBOAATCS B 3a0JIOKHPOBAHHOE COCTOSIHHE U HAa STOM
MOCTPOEHHE MOKPHIBAIOLIETO I€PEBA 3aKAHUYMUBACTCSI.

[Tockonbky DSLAM 1 sBasieTcsi KOpHEBBIM MOCTOM, TO BCE €ro IMOPTHI SBISIOTCA
Ha3HAYCHHBIMHU.

B cermente DSLAM 2 — DSLAM 3 nopt 3 1 nopT 2 UMEIOT OJAUHAKOBYKD CTOMMOCTh
nytd, paBHyio 23. B stom cimydae STP BriOeper Ha3HaueHHBIH MOPT CETMEHTa Ha OCHOBE
cpaBHeHUs HaeHTU(UKaTOopoB MocToB. [lockonbky maentuduxatop DSLAM 3 (20) menbie
unentudukaropa DSLAM 2 (30), To Ha3HAYEHHBIM MTOPTOM JIJIsl ITOTO CETMEHTA CTAHET MOPT 2
DSLAM 3. Tlopt 3 na DSLAM 2 6ynet 3a610KUpOBaH.



Cocrosinust moptos STP
B mpouecce mocTpoeHHsT TOMOJIOTHMM OCTOBOIO JEPEBAa CETH KaXAbl MOPT CETEBOIO
YCTPOMCTBA MPOXOJIUT HECKOIBKO CTaINH:

WMHnumanuaauws nocne
BKNHOYEHWA NUTaHWA

COCTOAHNE: 2 bosesmssmsea e
Blocking <+

CocTtoaHue CocrosHve

|
|
|
| Y
|
|
(M Listening ™ Disable

Y

CocToaHue
———————— Learning e

h 4

CocTosaHne
o mnen—n—n Forwarding  |f---==--=————-—-—=

Pucynok 8-4. CocTosiHUS TOPTOB.

=  Blocking — 3a6nokuposan. [Topt nepexoaut B coctosinue Blocking cpa3y mocie mporecca
MHUIHAIN3AIMH CETEBOT0 YCTpoiicTBa uiu u3 coctosiHus Disable. B aTom cocTossHuu mopt
HE YJacTBYET B IIPOJIBIKEHUH MTAKETOB, TEM CaMBIM IPEIOTBpalIast TyOIupOBaHUE KaJPOB
BO3HUKAIOIIEE M3-3a CYIIECTBOBAHHS MHOXECTBA MapIIPYTOB MEXAY Yy3JIaMu
KOMMyTHpyeMo#l ceTu. Kazpsl, mpuHUMaemMble OT MOAKIIOYEHHBIX CETMEHTOB WM APYTUX
MOPTOB CETEBOTO YCTPOWCTBa, OyayT oTOpackiBaThesa. MAC-aapeca KOHEYHBIX CTAHIIHMA
u3ydarbcss He Oynyr. llopT mpuHMMaer u oOpabaTpiBaeT TONbKO maketsl BPDU,
Tpedyemblie anroputMoM STP a1 BEIYUCICHUS aKTUBHOM TOTIOJIOTHH.
I[Ipu wucreuennn Taiimepa mnpotokona STP wnmm mnomydeHuss KOHQUTYPALMOHHOTO
coobmenusi (Configuration Message) mopt mepeiiger B cocrosiHue Listening. Ilpu
aJIMAHUCTPATHUBHOM OTKJIIOUEHHH MOPTa OH MepeiaeTr B coctosinue Disable.

= Listening — IIpocnymmBanue. B 3ToM coCTOSsHUM TOPT MPOJOJIKAET OTOpachIBaTh Kapbl
naHHbiX. M3zyuenne MAC-aapecoB 3ampemieHo, T.K. W3MEHEHHs] aKTHMBHON TOIOJOTHH
MOTYT MPHUBECTH K 3aHECEHUIO HEKOPpEeKTHOW mHpopmaruu B Tabmumy MAC-ampecos.
[Topt Oynet mpuHUMaTh, 00pabaThIBaTh U PETPAHCIMPOBATH TOIBKO TTakeTsl BPDU.
W3 sToro cocrostHUs OPT MOXKET nepeiiTi B coctosinue Blocking, ecin momyuut BPDU c
JTYYIIMMH apaMeTpaMH, 4eM ero COOCTBEHHBIE (pacCTOsHUE, UACHTU(DUKATOP MOCTa WIH
nopTta) win B coctosinue Disable, npu agMuHUCTpaTHBHOM OTKItOYeHHU. [Ipu ncreueHnu
TaiiMepa CMEHBI COCTOSIHUM WM MOJy4eHHsS KOH(PUIYpaLlMOHHOTO COOOLIEHHS MOPT
nepeiier B cocrosinue Learning.

= Learning — OOydyenune. B 3TOM COCTOSIHMH TOPT TOTOBHUTCS y4acCTBOBATh B IPOIIECCE
MPOJIBM>KEHHS KaJapoB. [lakeTbl JaHHBIX OT MOJKJIFOUEHHBIX CETMEHTOB M JPYTUX MOPTOB
yCcTpoiicTBa Bce emie oTOpacwkiBaroTcs. M3yuenne MAC-ajapecoB KOHEYHBIX CTAHIAN
paszpelieHo, U ajgpecHas nHbopMmaius y3ioB 3aHocutcs B Tadnuiy MAC-aapecos. [Topr
MPOJI0JDKAET MMPUHUMATh, 00pabaThiBaTh U nepenaBath nmaketsl BPDU.



W3 aToro cocTosHus nmopt MokeT nepeidtu B coctosiHue Blocking, ecnu momyuut BPDU ¢

JTy4YIIUMH TapamMeTpaMd, 4YeM ero COOCTBeHHble WM B coctosHue Disable, mpu
aMUHHUCTPATUBHOM OTKItoueHuu. Ilpu ucrteueHum TtaiiMepa CMEHBI COCTOSHUN WU
NOJy4YEeHHUsI KOH(PUTYpaIIMOHHOTO COOOIIEHUsT MOPT mepeieT B cocrostuue Forwarding.

= Forwarding — IIpoasuxenue. B 3ToM cOCTOSSHUM MOPT NMPUHUMAET U MEPENAET MaKEThI
JAHHBIX M Mpoaoipkaer cTpouth Tabmuny MAC-anpecoB. Takxke HTPOAOIKAIOT
IPUHUMATBCS, TIEpeaBaThCcs M 00pabaTbiBaThCs nakeTsl BPDU.
U3 sToro cocTostHus TOPT MOXKET nepeiTu B coctosiHue Blocking, ecnu momyuut BPDU c
JYYIIUMH TIapaMeTpaMu, 4YeM ero CcoOCTBEHHble WM B cocTtosiHue Disable, mpu
aIMUHHCTPATUBHOM OTKJIFOUYEHUHU.

=  Disable — OtkmtoueH. B cocrosaue Disable mopt MokeT mepeiTn u3 1000ro COCTOSTHUS
IpH €ro aJMUHUCTPATUBHOM OTKIIOYeHHH. OTKIIOYEHHBI MOPT HE y4YacTBYeT HU B
pabote mporokona STP, HM B MPOJBUKEHUU TAKETOB JaHHBIX. [locie BKIFOUEHUS MOPT
nepeiizer B cocrosiaue Blocking.

B npornecce HOpManbHO#M pabOTHI KOPHEBOK MOCT MPOJIOKAET TeHEPHPOBATH CITY>KEOHbIE
naketsl BPDU, a octanpHble yCTpolCcTBa MPOJOIKAKOT MX TPUHUMATH CBOMMH KOPHEBBIMU
NOpTaMH U PETPAaHCINPOBATh HA3HAYEHHBIMU. ECiiM 110 HCTEYeHNH MaKCUMaJIbHOTO BPEMEHU
AKHU3HU co001eHus (1o ymonyanuto — 20 ¢) KOpHEBOH MopT J1t000ro MOCTa CeTH He MOITY4UT
ciryxe0nbIi maker BPDU, To OH HHUIIMATH3UPYET HOBYIO MPOLEAYPY MOCTPOCHUS
CBA3YIOILETO JIEpEBa.

Taiimepsnl nporokosa STP
Tabnuua 2 onuceiBaeT TaiiMepsl poTokona STP, KoTopsie BIUSIOT Ha €ro
IIPOU3BOJUTEIIBHOCTD.

Ta6muma 8-2. Talimepsr mpoTokosia STP

Taiimep Onucanue

Hello Timer OTOT TaliMep onpeeNsieT HHTEPBal MEXy EPECHIIIKAMU CETEBBIM
ycrpoiicTBoM hello- makeToB Apyrum ceTeBbIM yCTPOHCTBAM.

Forward Delay Timer | DTOT TaiiMep onpenenser BpeMsi IpeObIBaHHS ITOPTa B COCTOSTHUAX
Listening u Learning nepen TeM Kak nepeitu B coctosinus Learning u
Forwarding cOOTBETCTBEHHO.

Maximum Age Timer | Omnpezenser BpeMsi, B TeYEHHE KOTOPOTo HHPOpPMAIIHS MPOTOKOIA,
II0JIy4YE€HHasl IOPTOM, XPAHUTCS] CETEBBIM YCTPONHCTBOM.

8.2.I1onsitue mporokosa RSTP (IEEE 802.1w)

00630p IEEE 802.1w RSTP
IIpotokon IEEE 802.1w Rapid Spanning Tree Protocol (RSTP) siBisiercst pazButnem
crangapra [EEE 802.1D STP. On 6but pazpaboTaH Jy1sl IPEO0JICHUS OTACIbHBIX
orpaanueHuit mpotokona STP, cBs3aHHBIX ¢ ero mpou3BoAUTEeNsLHOCTEIO. [IpoTokon Rapid
Spanning Tree Protocol 3Ha4nTEeNEHO YCKOPSET BpeMs CXOAUMOCTH KOMMYTHPYEMOM CETH 3a
CYET MTHOBEHHOTI'O M€PEeX0/1a KOPHEBBIX M HA3HAYEHHBIX MTOPTOB B COCTOSIHUE TIPOIBUKEHUS.

CymectBeHHBIM oTiInureM poTokooB STP 802.1D u RSTP 802.1w siBnsieTcs criocod
Mepexo,/ia TOPTOB B COCTOSIHUE MTPOBUIKCHUS U TO, KAKMM 00pa3oM ITOT MEPEXO]] BIUSET Ha
pOJIb IOPTa B TOMOJIOTHH.




Cocrosinust nopros RSTP
[Tporokon RSTP o6weaunsier cocrosinust Disabled, Blocking u Listening, ncronb3yemsbie B
STP u coznmaer equncTBeHHOE cocTtosiHue Discarding (OTOpaceiBaHue), IPH KOTOPOM TIOPT HE
aKTUBEH.

802.1d

Blocking Listening Learning Forwarding

802.1w Discarding ;| Learning |Forwarding

Pucynok 8-5. Coctostnus nmoptoB npotokosoB STP 802.1D u RSTP 802.1w.

Ta6muma 3. Paznuuus mexay coctostHusiMu moptoB B STP u RSTP.

CocrosiHue A/IMHHHCTPATHBHOE Hopt CocTosiHue PoJab nopra B
nopra STP COCTOSIHME MOPTA usyvaert nopra AKTUBHOM TOMOJOTUN
CeTeBoro MAC - RSTP
yCTpoOicTBa aapeca?
DISABLE Disabled Her Discarding | Hckmouen (Disabled)
DISABLE Enabled Her Discarding | Hckmouen (Disabled)
BLOCKING Enabled Her Discarding | Wckmiouen (Alternate,
Backup)
LISTENING Enabled Her Discarding Bxurouen (Root,
Designated)
LEARNING Enabled Jla Learning Bxrouen (Root,
Designated)
FORWARDING Enabled Jla Forwarding Bxouen (Root,
Designated)
Ponu noptoB RSTP
BbiOOp axkTUBHOM TONOJOTMM 3aBeplIaeTCs IMPUCBOEHMEM IpoTokosoM RSTP

OTIPENICIICHHOW POJIA KaXIOMY ITOPTY. ITH POIHU CIICIYIOIIHUE:
e Kopueoii nopt (Root Port)
e Haznauennsriii mopt (Designated Port)
e AnpTepHartuBHBIN OPT (Alternate Port)
e Pesepsusiii mopt (Backup Port)

KopHeBoii mopT — 3TO MOPT MOCTa, KOTOPBIII UMEET MO CETH KpaTdaiilliee pacCTOAHUE (B
TEPMUHAX CTOUMOCTH IyTH) 10 KOPHEBOT'O MOCTA.

KopHeso# MocT

KopHeBo#i nopt
Pucynok 8-6. KopHeBoii mopt



[TopT siBnsieTcss Ha3HAYEHHBIM, eciiu OH nockutaeT BPDU ¢ Haunydmmmu napamerpamu
B TOT CETMEHT, K KOTOPOMY TMOJAKJTIOYEH.

KopHeBo# MocT

HaznaueHHbI nopT
Pucynok 8-7. HaznaueHHbII NOPT.

Ponu xopHEBOI MOPT ¥ HA3HAYEHHBIN MOPT BKIIIOYAIOT MOPT B aKTUBHYIO TOIOJIOTHIO.

B RSTP cymecTtBytoT 2 poiau — ajabTepHAaTUBHBIM NOPT (Alfernate) u pe3epBHBIN MOPT
(Backup), cooTBeTcTBYyIOIINE COCTOSHUIO «3abiokupoBan» B STP um uckimodaromme mopt w3
AKTUBHOM TOIIOJIOTHHU.

AJIbTEPHATHBHBII MOPT TIpeUIaraeT ajJlbTEPHATUBHBIM OCHOBHOMY NyTH IyTh B
HAIpPaBJIEHUU KOPHEBOTO MOCTa M MOXET 3aMEHHMTh KOPHEBOW IOPT B CiIydae BbIXOAA €ro W3
CTpOS.

KopHeeon MocT

AnbTepHaTHBHbINH NopT
Pucynok 8-8. AnbTepHATUBHBIN MOPT.

Pe3epBHBIii MOpPT mpenHa3HAUYeH JUISI PE3CPBUPOBAHHS MYTH, HPEIOCTABISAEMOTO
HA3HAYCHHBIM IOPTOM B HAINPABICHUH CETMEHTOB CETH, M HE MOXET TapaHTHPOBATh
QIbTEPHATUBHOE MOJKIIOYEHHE K KOPHEBOMY MOCTY. Pe3epBHBIC TIOPTHI CYIIECTBYIOT TOJIBKO B
KOH(QUTYpanusX, TJe €CThb JBa WIM 0OJiee COSAMHEHHS ITAaHHOTO MOCTa C JIAaHHOH CEThIO
(cerMeHTOM ceTH).

KopHeBoil MocT

PezepBHbIi nopt
Pucynoxk 8-9. Pe3epBHblii mOpT.
Hpouecc BBIYHCJICHHUA CBA3YIOHICTO ACPCBaA Yy obonx ITPOTOKOJIOB OAUHAKOB.

Opnaxko, pu padore RSTP, mopT MOXeT mepelTr B COCTOSTHUE TIPOIBHIKEHUS
3HAUUTENBHO OBICTpEe, T.K. OH OOJIbIIIE HE 3aBUCHT OT KOH(UTyparuu TaiiMepoB. [lopTsl
00JIbIIIE HE TOJDKHBI KAATh CTA0MIIN3AIUU TOTIOJIOTHH, YTOOBI IEPEUTH B PEKUM
npoaBMKeHH. J[Js1 TOr0 9TOOBI 00€CIeYHTh OBICTPBIN MEPEXOJT B 3TO COCTOSHUE, MTPOTOKOJI
RSTP BBOIUT 1Ba HOBBIX MOHATHS: MOTPAHUYHBINA OPT (edge port) ¥ MOpT THUNA «TOYKa-
Toukay» (point-to-point , P2P).



THoepanuunvim (Edge) nopmom 00bABISETCS TOPT, HEMOCPEACTBEHHO MOJKIIOYSHHBIN K
CETMEHTY, B KOTOPOM HE MOTYT OBITh CO3/IaHbI IeT)IH. Hampumep, mopT HEMOCPEICTBEHHO
MIOJIKJTFOYEH K pabodeli craniuu. [1opT, KOTOPHIi ONpeeNieH Kak NOrpaHuYHbIA, MTHOBEHHO
MIEPEXOJIUT B COCTOSIHHE MPOJIBIIKEHUS, MUHYS COCTOSIHHSI IIPOCITYITUBAHUS U O0yUSHUSI.
[TorpaHu4HBIi TOPT TEPSET CBOM CTATyC M CTAHOBUTCSI OOBIYHBIM IOPTOM CBSI3YIOIIETO
JIepeBa B TOM ciiydae, eciid nojryuuT naket BPDU.

P2P nopm, 06bIYHO UCIIOJIB3YEMBIH U1 MOAKIIOUEHUS K JPYTUM MOCTaM, TaKKe CIIOCOOEH
ObICTpO HepelTu B cocTostHUe npoBrkeHus. [Ipu pabore RSTP Bce nmoprsl,
(GYHKIMOHMPYIOLIME B OJHOAYIUIEKCHOM PEKUME, paccMaTpuBaroTcs Kak noptel P2P, no
TeX MOp, NOKa HEe OyayT NePEKOH(PUTYPUPOBAHBI BPYUHYIO.

Cxoaumocthb 802.1w
1. Kanan cBsizu Mexay moctoM A u KopHeBbIM (Root) mocToM 3abmoxupoBan u o0a
mocta oOMenuBatorcs BPDU. Kak Tonpko moct A moxyuut BPDU, on 3a6nokupyer

CBOM HE TIOTPAaHWYHBIC HA3HAYEHHBIC TIOPTHL. JTa ONepanus Ha3bIBaeTCs
CHHXPOHHU3AIeEH (sync).

i L.

Edge Edge Edge Edge
port port port port

Pucynoxk 8-10.

2. Kak TOonbKO MOCT A 3a0JIOKMpPYET CBOM HE NMOTPaHMYHBbIE MOPTHI, KOPHEBOH IMOPT
MocTa A mepeiieT B COCTOSIHUE MTPOoABHKeHUs (forwarding).

Egﬁe Edge Edge Edge gdge
P port port port port

Pucynoxk 8-11.

3. Tenepp cetp 3a0nokupoBaHa HUe Mocta A. Ilo 3a0J0KMPOBaHHOMY OTPE3KY CETH

yepe3 MocT A mepenarorcs Toibko HOBble BPDU, mnopoxaaemble KOPHEBBIM
KOMMYTaTOPOM.



4,

7.

8.

3a010KHpOBaHHBIE TOPTHI MOCTA A TaKKE€ HAYMHAIOT «BECTU MEPETOBOPHDY O OBICTPOM
MepexoJie B COCTOSIHME MPOJBUKEHUSI C coceHMMHU mopTamu MoctoB B u C. Dt
MOCTBI HHUIIMUPYIOT ONEPAIII0 CHHXPOHHU3AIUH.

Moct B wuMeer TONBKO MOTrpaHUYHBIE HA3HAUEHHBIE MOPTHI (32 HUCKIIOUYECHUEM
KOpPHEBOro mopTta K MocTy A). Takum oOpa3oMm He OJIMH €ro MopT He OJIOKUpyeTcs,
YTO JIa€T BO3MOXXHOCTH MOPTY MOCTa A TEPEHTH B COCTOSIHUE MPOABUKEHUSI.

. AHanoru4Ho, Mmoct C GJIOKUPYET TOJIBKO CBOM Ha3HAUYEHHBIN HEe MOTPaHUYHBIN MOPT K

mocty D.

588

Edge pgge Edge Edge  Edge
puct port port port port
Pucynok 8-12.

[Topt P1 mocta D Gnokupyercs. 3T0 03Ha4aeT, YTO OKOHYATENbHAs TOMOJIOTHS CETH
chopMupyeTCst TOIBKO MOcie MpoxoxkaeHus HoBbix BPDU BHU3 10 nepeBy.

CnexyeT OTMETUTb, YTO TailMephl B MeXaHU3ME OBICTPOMl CXOIUMOCTH He
ucnons3ytorcsi. RSTP ucnone3yer mexaHusm moaTBepxacHuil (acknowledgement),
KOTOpBIE MOCT MOKET OTIIPABJIATH Yepe3 CBOW HOBBIM KOPHEBOM MOPT JJIS MOJyUEHUs
aBTOpU3AIlMA HA €r0 MTHOBEHHBIM TIEPEXOJl B COCTOSHUE TIPOJIBIDKEHHUSA. ITO
MO3BOJIAET M30€XaTh BHOCSIIIMX 3aJ€pKKy cTaauil mpociymmBaHus (listening) u
oOyuenwus (learning).

[TocnenoBaTenbHOCTD MPEAIOKEHU I/ CornameHui

PO HUSHAUEHHBIE ROPM
3.cor naiuenne, Laopeatomenne B ;
p1 npoxmwkerne pI.‘ HOGBIH KOPHEGOU ROPM

P2 aiermepramuesii nopm

P3: HASHAYEHHBIE NOPIM

p4: nozpanudHstit ROPM

2:sync(Ip eKHee COCTOAHHE
2:syne (mpemmee cocrommme) 2+ SYNC 3aBI0KH] 0BAK) yne(up ?

Pucynox 8-13.



[TopT sBNsIETCA CUHXPOHU3UPOBAHHBIM «iN-SYHCY», €CIIA OH YOBIETBOPSIET CIEIYIOLUIM
KPUTEPHSIM:

e OH HaxoauTCs B 3a0JI0KHPOBAHHOM COCTOSTHUM (3TO cocTtosinue discarding B
CTAOMIIBHOM TOTIOJIOTHH )
¢ OH sBIsIeTCS TOTPAaHUYHBIM TOPTOM

4: IIp emT0sK eI e
Pucynok 8-14.

MexaHu3M U3MEHEHHS TOMOJIOTUU
1. OnpenesieHne U3MeHEeHU A TOMOJIOTUHN

B npotokone RSTP Tonbko He morpaHuyHbie TOPTHI IEPEXOAAT B COCTOSHUE MPOIBHKEHUS
IpY U3MEHEHUH TOMOJIOTHU. DTO O3HAYAET, YTO PAa3phIB COCTMHEHNUS OOJIbIIE HE
paccMaTpuBaeTCs Kak M3MEHEHHE B TOTIOJIOTHH, B OT/iune oT ipoTokona STP (802.1d).
Korna ycrpoiictBo RSTP oOHapyxuBaeT n3MeHeHHe TOTOJIOTHH, TPOUCXOIUT CIIeTYIOIIee:

e Moct ycraHaBnuBaeT HauaiabHoe 3HadeHue TaitMepa TC While paBHbIM yaBOeHHOMY
uHTepBany hello 15 Bcex He MOrpaHUYHBIX Ha3HAUYEHHBIX MOPTOB M KOPHEBOTO MOPTAa,
€CIIM HE0OXOTMMO.

e Mocrt cOpaceiBaeT MAC-aapeca, acCOMUPOBAHHBIE CO BCEMH 3TUMHU MOPTaMH.

e Ilockonbky Taiimep TC While 3amyckaetcst Ha mopte, BPDU, ornpasnsiembie ¢ 3TOr0
nopra, umeror ycraHoBieHHbli Out TC. Iloka Taiimep aktuBeH, BPDU Ttaxxke
OTIIPABJISIFOTCS YEPE3 KOPHEBOM MOPT.

2. Pacnpocrpanenue nngpopManuu 06 M3MeHEHUHU TOMOJIOTHH

Korna ycrpoiictBo nonydaer ot cocena BPDU ¢ ycranosiaenusim 6utom TC, npoucxonut
clenyroliee:

e Moct coOpacsiBaeT Bce MAC-aapeca u3ydyeHHbIE dTUMH MOPTaMH, 32 HCKJIIOUYEHHUEM
TOT0, KOTOPBIH MOTY4IH HHPOPMAIUIO 00 U3MEHEHUH TOIOJIOTHH.

e Mocrt ycranaBnuBaeT HadanbHoe 3HaueHue taitmepa TC While u ormpasnsier BPDU ¢
ycraHoBieHHbIM OuTOM TC yepe3 Bce Ha3HaueHHbIe MOPTHI U KopHeBoi mopT (RSTP
Oonbiie He ucnoibdyeT crenuanbHbie TCN BPDU, 3a uckiroueHueM ciydaeB, KOTJa
TpeOyeTcs yBeOMUTh KOMMYTAaTOP-UCTOYHUK).
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Pucynok 8-15. HoBbIli MEXaHM3M U3MEHEHUSI TOMOJIOTHH.
Otnpasurens BPDU ¢ 6utom TC HEmocpeIcTBEHHO pacpocTpaHseT HHPOpMAaIHo 00

H3MCHCHUHU TOITIOJIOTHUH Y€PE3 BCIO CCTh.

8.3.Hacrtpoiika nporokosa STP na DAS-3248.

Komanabl rnodanbHoii HacTpoiiku STP na DAS-3248

KoMaHabl cucTeMbI:

modify stp info

Onucauue:

CuHTaKkcuc
KOMAaHJIbI:

get stp info
Onucanue:
CuHTaKcuc
KOMAaH/IbI:
reset stp stats
Onucanue:
CuHTaKCcHuc
KOMAaH/IbI:

Hacrpoiika rio6ansHbix mapametpoB STP mportokona
modify stp info [priority priority-value ] [maxage maximum-age ] [htime
hello-time] [fdelay forward-delay] [enable|disable]

IIpocmoTp rnobanbHbIX HacTpoek STP nporokona Ha DAS-3248
get stp info

Copoc cuetunkoB STP craructuku
reset stp stats

Tabdauna mapaMeTpoB:



priority priority-value

[Tpuopuret yctpoiictBa B STP (8 6ut naentudukaropa
Bridge ID, noctymnHas a1 n3MEHEHHUsI TOJIb30BaTEIEM ).
Hcnosb3oBanue:

Get — Onuuo”anbpHO.

Modify — O6s13aTenbHo.

IMpunumaer 3navyenus: 1..65535

maxage maximum-age

MaxkcumanbHoe BpeMs (B CeKyHJIaX ), B TCUEHHUE KOTOPOTo
uHpopmanus npotokona STP, momydennas mo0sM
MTOPTOM, XPAHUTCS CETEBBIM YCTPOWCTBOM.
Hcnoas3oBaHmue:

Modify — OnimoHaabHO.

Get — OnIuoHaIbLHO

htime hello-time

MakcumaibHbIe Bpems (B CEKYHJIaX ), 4Yepe3 KOTOpoe
m000# opT, UCTIOIB3YIOMHKN poToKoa STP nomken
MoCJaTh YBEJIOMIICHUS IPYTHUM CETEBBIM YCTPOHCTBAM.
Hcnoab3zoBanue: Modify- OnmuoHanbHO.

Modify — OnimoHaabHO.

fdelay forward-delay

MakcumainbHoe Bpemst (B CEKYH]IaX ), IOCIe KOTOPOTO
000 MOPT MEPEXOAUT COCTOSTHUE MTPOJIBIIKEHUS TAKETOB
(Forwarding).

Hcnoas3oBanue: Modify - OninoHaabHO.
Get — OnuuoHalILHO.

enable|disable

I'mo6anpHOE BKTFOYeHUE TipoToKoma STP

IIpumep komanabi: $ modify stp info priority 0x20 maxage 25 htime 5 fdelay 20 enable
[To ymomuanuto, nporokon STP BeIkiTtOUEH.

Komanabl Hactpoiiku nporosia STP Ha oraenbHbIx Bridge moprax.

KoMaHabl cucTeMbl:

modify stp port

Omucauue:
CuHTakcuc
KOMAaH/IBI:

get stp port
Omnucanmue:
CuHTtakcuc
KOMaH/IBI:

Kondurypuposanue nacrpoexk STP Ha oTneinpHOM MOPTY
modify stp port info portid portid [enable|disable] [pcost pcost] [priority
priority] [ pktpriority pktpriority ]

[TIpocMoTp HacTpoek STP Ha oTIETbHOM MOPTY
get stp port info portid portid




reset stp port
Omnucanue: COpoc cuetunkoB STP
Cunrakcuc reset stp port info portid portid
KOMaH/Ibl:

Tabauna mapaMeTpoB:

portid portid Howmep Bridge unrtepdeiica, Ha KOTOPOM TPONU3BOAUTCS
Hactpoiika STP

Hcnoab3oBanue:

Get — OnuoHanbHO.

Modify — O6s3aTenbHo.

IIpunumaer 3navenus: 1..386

Enable/disable Bkitouenne npotokona STP Ha oTnensHOM Bridge
uHTEpdeiice.
Hcnoan3oBanue: Modify — OnmuoHasbHO.
pcost pcost Path Cost (cToumocTs) mopTa .
Hcnoan3oBanue: Modify — OnmuoHasbHO.
priority priority [Ipuopurer nopra B STP (6 6urHas yacts Port ID,

JOCTYITHAS JJIs1 K3MEHEHHS [I0JIb30BATEIIEM).
Hcnoan3zoBanue: Modify — OnmpioHansHoO.

pktpriority pktpriority Jns STP PDU 3TOT nproOpUTET UCTIONB3YETCSA B Cllydae
BBIOOpA OYepeN MAKETOB Ha BXOSIIEM HITU UCXOSIIEM
untepdeiice. B cnyuae, korna Bridge unrepdetic cozgan
nosepx ATM PVC unrepdetica, 5TOT IpUOPUTET TAKKe
ucrnonb3yercs s uaeHtudukanuu PVC, ¢ kotoporo
nakeT ObLT MOCTaH.

Hcnoan3oBanue: Modify — OnmuoHasbHO.

IIpumep xomananl: $ modify stp port portid 1 disable pcost 1000 priority 0x10

Dxpannwlil 6b1600:

Port ID : 1 Priority : 0x0

State : Forwarding PortStatus : Enable

Path Cost : 100 Desig Cost : 0

Desig Root:80:00:00:10:5A:6C Desig Bridge:80:00:00:10:5A:6C
Desig Port : 0x8000 Fwd Transitions : 1

STP Status : Enable

Set Done

Port ID : 1 Priority : 0x0

State : Forwarding PortStatus : Enable

Path Cost : 100 Desig Cost : 0

Desig Root:80:00:00:10:5A:6C Desig Bridge:80:00:00:10:5A:6C
Desig Port : 0x8000 Fwd Transitions : 1

STP Status : Enable STP PacketsPrio : 2




8.4.Hacrtpoiika nporokosa RSTP na DAS-3248.

Komanabl rinodaabnoit Hactpoiikn RSTP na DAS-3248

KomMaHabI CHCTEMBI:

modify rstp info

Onucanne: Hactpoiika riobansHbIX apamerpoB STP nporokona
Cunrakcuc modify rstp info [rstpEnable disable|enable] [ stpVersion
koMauzbl:  stpCompatible|rstp ] [ priority <hex> ] [ maxage maximum-age | [ htime
hello-time ][ fdelay forward-delay ]

get stp info

Omnucanue: Ilpocmotp rinobanbHbix HacTpoek STP nportokona Ha DAS-3248

Cunrakcuc get rstp info

KOMaH/bI:
reset stp stats

Omnucanue: COpoc cuetunkoB STP craructuxku
Cunrakcuc reset rstp stats

KOMaH/bI:

Tabauna mapaMeTpoB:

priority priority-value

ITpuoputet yctpoiictBa B RSTP (8 6ut naentudukaropa
Bridge ID, noctymnHas 11 n3MEHEHHUsI T0JIb30BaTEIEM ).
Hcnosb3oBanue:

Get — OnuuoHanbHO.

Modify — O6s13aTensHo.

Ipunumaer 3navyenus: 1..65535

maxage maximum-age

MaxkcrumanbHoOe BpeMsl (B CEKYHJIaX ), B TEUEHHUE KOTOPOTO
nHpopmanus npotokosia STP, monydeHHas 1r00bIM
MIOPTOM, XPAHUTCS CETEBBIM YCTPOUCTBOM.
Hcnoab3oBanue:

Modify — OnmuonansHo.

Get — OnuoHaiIbLHO

htime hello-time

MakcumaibHbie Bpemst (B CEKYHJIaX ), 4epe3 KOTOpoe
m000# MOpT, UCTIONB3YIOMIHI MTpoToKoa RSTP nomken
MocjaTh YBEJIOMIICHUS IPYTHM CETEBBIM YCTPOHUCTBAM.
Hcnoab3zoBanue: Modify- OnmuoHanbHO.

Modify — OnmmoHaabHO.

fdelay forward-delay

MakcumainbHoe Bpemst (B CEKYH]IaX ), IIOCIe KOTOPOTO
000 MOPT MEPEXOAUT COCTOSIHHUE MTPOJIBIKEHUS TTAKETOB
(Forwarding).

Hcnoan3oBanue: Modify - OninoHasbHO.
Get — OnuuoHalILHO.




rstpEnable disable|enable

I'mo6anpHOE BKIFOYeHUE TipoToKona STP

Hpumep komanabl: $ modify rstp info priority 0x20 maxage 25 htime 5 fdelay 20

rstpEnable enable

[To ymonuanuto, nporokon KSTP BeikitoueH.

Komanabl Hactpoiiku nporosia RSTP na oraenbHbix Bridge moprax.

KoMaHabl cucTeMbl:

modify rstp port
info

Onucanne: KoudurypupoBanue Hactpoek STP Ha oTaensHOM OPTY
Cuntakcuc modify rstp port info portid portid [ priority <hex> ] [ portEnable
koMauzbl: Enable|Disable | [ pcost <dec> ] [ edge true|false ] [ migration true|false ]

get rstp port info

Omnucanne: IIpocmotp Hactpoek RSTP Ha oTaensHOM mopty
Cunrakcuc get rstp port info portid portid

KOMAaH/bI:
reset stp port info

Omnucanne: COpoc cuetunkoB RSTP
Cunrakcuc reset rstp port info portid portid

KOMaH/bI:

Tabauna mapaMmeTpoB:

portid portid

Howmep Bridge uaTepdeiica, Ha KOTOPOM MPOU3BOAUTCS
Hactpoiika RSTP

Hcnoab3oBanue:

Get — OnuuoHanbHO.

Modify — O6s13aTenbHo.

IIpunumaer 3navyenus: 1..386

portEnable Enable|Disable

Bxitouenne nporokona RSTP na ornensnom Bridge
uHTepdeiice.
Hcnoab3zoBanue: Modify — OnmmoHansHO.

pcost pcost

Path Cost (cTtommocTs) mopTa .
Hcnoab3zoBanue: Modify — OnmmoHansHO.

priority <hex>

[Tpuopurer mopta B STP (6 6utHas vacte Port ID,
JOCTYITHAS JIJISI U3MEHEHHSI TT0JTH30BATEIIEM ).
Hcnoan3oBanue: Modify — OnnoHaabHO.

edge true|false

ITokaseiBaer, siBHsieTCs ik MOpT KoHedHbIM (Edge)

IIpumep xomanawl: $ modify rstp port portid 1 enable pcost 20000 priority 0x80 edge false




Dxpannwiil 6b1600:

Port 1 Portld :0x8001
Priority  : 0x80 State  : disabled
Port Enable : Enable Path Cost : 20000
Desig Root : 0x0000000000000000
Desig Bridge : 0x0000000000000000
Desig Port : 0x8001 Desig Cost : 0
Edge : false

Migration :false Role : Disabled




9.HacTpolika nakeTHbIX (PUIHLTPOB

DAS-3248 o06nagaeT MIUPOKUMHU BO3MOXHOCTSIMU IO (DMIIBTPALIMU B MAPKHUPOBAHUIO
nakeToB. JlaHHBIH (yHKIIMOHAI TOCTUTAETCs ITyTEM MCIOIB30BaHMs ABYX TexHosoruii: Generic
Filter u Access Control Lists. Huxe OyayT paccMoTpeHbl 0cO0eHHOCTH (PYHKITMOHUPOBAHHS
JAHHBIX TEXHOJIOTUI U TIPUBECHBI IPUMEPBI HACTPOUKH.

9.1.Generic Filter

Generic Filter sBnsiercs abcTpakTHBIM ypOBHEM HaJl HHTEPGEHcoOM-KIacCu(HUKATOPOM U
MOKPBIBAET MOJISI HAMOO0JIEE YaCTO MCIIONIb3YEMBIX TPOTOKOJIOB B 3ar0JIOBKaX MakeTOB, UYTO
OTKPBIBAET IIMPOKHE BO3MOKHOCTH O uiIbTpanuu u odecnedennto QoS. B ornmmune ot
JIepeBbEB KIIacCUPUKATOPa, generic GUIbTPbl MOTYT OBITh MPUMEHEHBI KaK Ha BXOJSIINE, TaK U
Ha ucxojsIue nHTepdeicr ¢ HEKOTOPBIMU OrpaHndeHusIMU. [1opsIok 0OpabOTKH MaKeTOB JUIS
BXOJISIIUX U HCXOAIUX nHTEepdeiicoB ¢ momompto Generic Filter moka3an Ha pucyHkax 9-1 u
9-2

Generic Filter sBnsieTcst yoOHO B MCTIOIB30BaHUU a0CTPAKIIUEH U yIOBIETBOPSET
OoJPIIMHCTBY MOTpeOHOCTEH monb3oBaTens. [loanepxuBaroTcs crieayromue ypoBHA
POTOKOJIOB:

e Ethernet Layer
o Source MAC address
Destination MAC address
EtherType
VLAN ID
Service VLANID (tomnbko i ¢pynknuu Q-in-Q).
Priority Tag
Service Priority Tag (Tonmpko mist ynkimn Q-in-Q).
Destination Service Access Point (DSAP) 802.2 LLC kaapa
Source Service Access Point (SSAP) 802.2 LLC kamapa

O O O O O O o0 O

e [P Layer
o Destination IP Address
o Source IP Address
o IP Protocol Type
o TOS

e TCP Layer
o Destination Port
o Source Port

e UDP Layer
o Destination Port
o Source Port

e [CMP Layer
o ICMP Type
o ICMP Code



e [IGMP Layer

o IGMP Type
o IGMP Code
o Group Address

e PPP Layer

o PPP Protocol Type

e ARP Layer

o Source MAC Address

o Destination MAC Address
o Source IP Address

o Destination IP Address

KpOMe aroro Generic Filter moxer MMPOU3BOJNUTL aHAJIU3 IMAKETOB 110 CMCIUICHUAM OT

Hauaja 3arojaoBkoB Ethernet, PPP, PPPoE, IP, TCP, UDP, IGMP, ICMP.

Incoming

Fackets

—

Logical
IPhysical
Ethernet/F
FFoE/
IPoE
Interface

To Control

Frocessor

-

Fer Bridge
Faort ACL

Global

To

Forwarding

U

Packet Dropped

!

Y

Pucynok 9-1:

[Topsimox mpumenenus: Generic Filter Ha BXoasmux uHTEpdeiicax




From
Cutgoing Facket

N Generic EcA/f
Farward
sl Filter. EthermetPPPOE
/IFoE Cueles

—| | —

Packet dropped

Pucynok 9-2: Tlopsnox npumenenus Generic Filter Ha ncxomsimux uHTepdeiicax

9.1.1.0011e NPUHIMIIBI

9.1.1.1.Generic Filter Rule

[IpaBuiio — 3T0 HabOP MOATPABUII, UCIIOJIB3YEMBIX I Kiaccudukanuu nakeros. [IpaBuio
MO>KET OBITh PUMEHEHO K OJHOMY MM HECKOIBKUM MHTEpdeiicam (eth-xx, eoa-xx).

K mannomy unrepdeiicy MokeT ObITh IPUMEHEHO OJHO WJIM HECKOJIbKO mpaBml Generic
Filter. Bo Bpemst mpuBsizku npasuiia Kk uHTepdericy Heooxoaumo ykazats OrderID. OrderID
3a/1aeT MOPSAO0K BBITIOJHEHUS MPaBUJI B ClTydae, €Clid K OJTHOMY U TOMY e UHTepdelncy
PUMEHEHO HEeCKONbKO npaBuil. [IpaBuna ¢ menpiM OrderID OymyT BBINTONHEHBI paHbIIIe, YeM
Te, uto uMeroT Oonbimii OrderID. create filter rule map

Kaxnoe mpaBuiio umeer cBoi yHUKaIbHBIN naeHTudukarop RulelD.

OrderID mpusszeiBaetcst k RulelD komanpgoii create filter rule map.

[Tocne Toro, Kak HaliieH MaKeT, COOTBETCTBYIOMINM KaKOMY-JIH00 MpaBuily, K MaKeTy
MOYET OBITh IPUMEHEHO OJTHO W3 CIEAYIONINX JEeHCTBHIA (YCTaHABIMBAETCS KOMaH/ION create
filter rule actionmap):

e Forward exit (forwardexit): nepenats nakeT B BBIXOAHYIO ouepeib. irHopupoBath Bce
MOCJIEAYIOLIUE 3Talbl. JTalbl 00padOTKH MaKETOB OYAYT ONKUCaHbl HUKE B IaHHOM
JIOKYMEHTE.

e Allow: naker mpoiies JaHHbIA 3Tan 00paboTKH U Oy/AET nepeaH NepBOMY MPABUITY
CJIETYIOIIETo dTana Ha JaHHOM uHTepdeiice.

e Drop: otOpocuts naker

e Go To Next Rule (gonextrule): nepenarb naker cieIyroIlIeMy NpPaBUIY JAHHOTO
uHTepdeiica.

e Set Output Priority (setprio): ycTaHOBUTb BHYTPEHHUI MPUOPUTET JIJIs TAKETa
KOTOPBIN OYyJIeT UCIIOJIB30BaThCs COBMECTHO c traffic class mapping table egress mopta
JUISL OLIPEJIEJIEHNS BBIXOAHON OUepeIu sl JAHHOTO MaKeTa.

e Retag Priority (retagprio): ycranoButb Ter npuopurera (802.1p) st BBIXOASILIETO
nakera. /lanHHoe 3HaYeHue mpuopurera OyneT HCIOIb30BaThCs cCOBMECTHO c traffic class
mapping table egress mopTa Jist orpeieNieHus! BBIXOAHOH odepeu sl JaHHOTO MaKeTa.



e Retag Service Priority (retaservicegprio): ycranosuts ter npuopurera (802.1p) mis
BeIXOsmero makera Service VLAN (mpu ucnonb3oBannu (yHKmu Q-in-Q).JlanHoe
3HaueHUe MPUOpPHUTETa OyAeT UCIOIb30BaThCsi coBMecTHO c traffic class mapping table
egress 1MopTa i ONPE/IeJICHNs BBIXOAHON OUepeIu s JAHHOTO MaKeTa.

e Packet VlanID (pktvlanid): ycranaBmuBaer ter 802.1q VLAN Ha BbeIXOASIIEM H3
ycTpoiicTBa makere. Bennunna VLANID nexut B npenenax 0-4094.

e Retag VLANID (retagvlanid): usmenser ter 802.1q VLAN Ha BbIXOIAIIEM U3
ycrpoiicta nakere. Bennunna VLANID nexut B npenenax 0-4094.

e Packet Service VlanID (pktvlanid): ycranaBmuBaet Ter Service-VLAN Ha BBIXOsIIEM
U3 ycTpoicTBa makere (mpu ucrnosib3oBaHuu ¢GyHKIuH Q-in-Q). Bemumumna VLANID
nexuT B penenax 0-4094.

e Retag VLANID (retagvlanid): usmenser ter Service-VLAN Ha BBIXOIALIEM U3
ycTpoicTBa nakere (mpu ucnoiib3oBanuu Gpynkuu Q-in-Q). Benmnunna VLANID nexut
B nipenenax 0-4094.

e Rate Limiter (ratelimiter): lcnonb3yercs njist Toro, 9To0bI BBIJCIUTH MAKEThI IS
MOCJIETYIONIETO OrpaHnyeHus ckopocTH ux nepeaadn (Flow based Rate Limiting) .bonee
noapo6Ho cmotpute ['nasy 10.

e  Modify TOS (modifytos). Mogudunupyer mosie TOS B 3aronoske IP makeros. Umeer
aprymeHTaMu HoByto BenuuuHy TOS u 6utoByto macky. HoBas Bennunna TOS mosxer
nexath B penenax 0-255.Macka no3BodisieT u3meHsTh nose TOS moduroso. bosee
noapooHo cMotpure B ['naBy 10 ( mynkrt 10.2.3.3).

e Set BAC Level (setbaclevel). Bkitouaer nnm Beikmrodaet Gpynkiuto Buffer Admission
Control, koTopast UCTIONIB3YEeTCs 711 KOHTPOJIS MEPETPy3KH BBIXOIHBIX ouepeneit
ycrpoiictBa. [Ipuaumaer Bennunnbl 0 win 1. [loporosast BenuunHa 3a10JIHEHHOCTH
ouepenu, mpu KoTopoii cpadateiBaeT BAC, ycTanaBnuBaeTcs Ui KaKJ0To Kiiacca
Tpaduka (ouepenn) ornenbHo uepes Traffic Class Parameters Table.

e Send to Control (sendtocontrol): [Tocernaer makersl B ControlPlane mst o6paboTku
MPUIIOKEHUSIMU, 3aPETUCTPUPOBAHHBIMU B HEM. VIMeeT apryMeHTOM UMsI TPUIIOKEHHUSI
(description). [TonpoGHee konmemuio 00padotku B Control Plane cmoTpute HUXE B
IAHHOU TJIaBeE.

e Copy to Control (copytocontrol): [Toceutaer koo maketos B ControlPlane, mpu arom
MakeThl MOTYT GopBapauTCs Aaibiie.FiMeeT apryMeHTOM MMSI IPUITOXKEHHSI TOTY9IaTeNs
nakeToB, 3apeructpupoBanHoro B Control Plane (description). [TogpoOHee kKoHIIETIIHIO
o6pabotku B Control Plane cMoTpuTe HUXeE B JaHHOM TIaBe.

e Expression Defined (expdef): /lanHoe nelictBue o3Ha4aeT MpUMEHEHUE OMPEICIICHHOTO
NENCTBHS MO pe3ybTaTaM JIOTHYECKOTo BhIpaXKeHHs HaJl oAnpaBuiaMu. Mimeer
aprymenToM ID noruueckoro Beipaxenus (ExpID).Jlorndyeckoe BbipakeHue —
BbIpaXxeHHe, nMerolee yuukaneHeiii ExplD u oTpaxaroriee cpabaTeiBaHue NpaBuia B
pe3yabTaTe ONnpeaeIeHHON TOTUUYeCKOW KOMOUHAIIMM UCTUHHOCTHU WJIH JIOXKHOCTH
noamnpasui. Hanpumep, Boipaskenue (1)(2&3)):drop o3nauaet orOpachiBaHUE MAKETOB
(meticrBue Drop npasuiia) B ciaydae, korjaa 1 moanpaBuiio HCTUHHO, 60 2 u 3
MOJIPABUIIO OJHOBPEMEHHO UCTUHHBL. [TopoOHee KoHIenni0 00pabOTKH JTOTHUYECKUX
BBIPOKEHHUM CMOTPUTE HUKE B JAHHOMU 1aBe (MyHKT 9.1.5)

3AMEYAHUE: xasicooe npasuio Moxcem umemv HECKOAbKO Oelcmsull 6 000asieHuu K
MoMYy, KOMmopoe YKA3aHo Kak dacmov npasuia. Konyenyus neckonvkux oeticmsuii 01 00H020
npasuia byoem onucara oanee 8 SMom OOKyMeHme.



Kpome RulelD npaBuiio MoKeT UMETh €Iie PsiJi JONMOJTHUTEIBHBIX TTapaMeTPOB
(ycranaBnuBaroTcsi komaHiou create filter rule entry):

Hampasnenue npasuia (mapametp ruledir). In — qiis Bxogsmux uatepdeiicoB Out— s
UCXOJAIINX HHTEPEHCOB.

MakcumasibHoOe KoJn4ecTBo npasui tuna In=275, tuna Out=25.

[Ipuoputer npasuna (napametp ruleprio)./{aHHbIi IPUOPUTET ONpPEEIIAET THI MAMSTH,
KOoTopasi Oy/IeT UCTIOIb30BaHa JIJIsl XpaHeHus npasmia. DAS-3248 noanepxuBaer
CIEeyIOIINe TPUOPHUTETHI:

e High: BrICOKOCKOpOCTHAS TAMSATH

e [OWw: HU3KOCKOPOCTHAas IaMsTh

[IpaBuna, oxxugaemasi yacToTa cpadaTbIBaHNs KOTOPBIX BEJIMKA, TOJIKHBI CO34aBaThCs
kak High priority.

[Ipusnak nuuamuyeckoi (ycimoBHOI) 00padoTku npaBuiia — mapametrp ApplyWhenReq
enable/disable. Ecu nannsiii mapameTp BBIKIIIOYEH ( 3HAUEHHE 110 YMOJTYAHUIO), TO
MPAaBHUIIO BCTYMHAET B paboOTy cpa3y Mocie ero BkitoueHus. Eciau mapameTp HaxoauTcs B
cocTosiHuU enable, To npaBwuiio HEAXPPEKTHBHO HA UHTEPdeEiice 10 TeX Mop, MoKa
KOppECHOHIUPYIOLIee MPUIOKEHNE HE 3apETUCTPUPYET €ro Ha uHTepdeiice.
[IpuioxxeHne MOKET Takke IeperucTpUpoBaTh MPaBUIIO Ha UHTepQeEiice, U TorAa OHO
CHOBa cTaHOBUTCS Hed(h(PeKTUBHBIM. Peructpaius u qeperucrpanus mpaBui
MIPOM3BOIUTCS Yepe3 MaKeTHbIM (QUIBTP, UCTIONB3YS onucanue npasuia (description)
JTaHHOE eMY TIPH CO3JaHUH.

[Ipu3nak HeobxoauMOCTH cOOpa CTATUCTUKU CpadAThIBAHUS MPABUIIA — ITAPAMETP
statstatus enable/disable.

[Tpusnak BeIOOpa Tuna makeToB (mapametp pkttype Beast/Mcast/Ucast). [TozBomnsieT
BBIOPATH THII IEpEAayM MMaKeTOB, HA KOTOPBINA OY/IET paclpOCTPAHATHCS TPABUIIO
(1eMCTBUTENICH TONBKO JJI UCXOSIIUX TTPaBUI).

Yposenb mpociymuBanus (mapametp snooplevel interface/bridge). [eiictBurenen
tonbko i aevicteuii SendtoControl u Copytocontrol. [To3BosieT yCTaHOBHTS,
MIPOU3BOIUTCS JIU Mepechlika nmaketoB B ControlPlane co Bxoasiiero untepdetica miu
nociie mpuMeHeHus bridging G yHKIIMOHAA, YTO MMO3BOJISIET TPOU3BECTH C HUMU
orpezieNieHHbIe TUTTBI (QUIIBTPAllMU U peoOpa3oBaHuil 10 Mmonaaanus naketoB B Generic
Filter (manpumep, Ingress Vlan filtering) (mapamerp MOXeT H3MEHSTHCS TOIBKO MIPU
BBIKJIIOYEHHOM TIPaBUIIE).

9.1.1.2.Generic Filter Subrule

[ToxnpaBuiio onpenenseT mnoye nakera, KoTopoe OyAeT UCIOIb30BaThCS NMPH (PUIBTPAIHH.

DAS-3248 noaaepxuBaeT CIeayIonue TUIbI TOANMPABUIL:

e ARP

Ethernet

IP

PPP

TCP

UDP

ICMP

IGMP

Generic (Ha OCHOBE CMEIICHU)

Context (ocHOBBIBaeTCS HE Ha MOJSIX MAKETa, a Ha CBOMCTBAX MaKeTa).
[Tpumensiercs Tonbko aisa Gyakmuu Q-in-Q mis pexkuma VLAN Trunk (E-line).

Cy'H_ICCTBy}OT CICAYIOIINEC TUITbI onepauﬂﬁ CpPaBHCHUS, TIOAACPIKNBACMBIX B IIpaBHJIAX:

e Equal (paBHO)



Not equal (He paBHO)

Less than (menb1Ie, gem)

Less than equal (MeHbIIIe WM paBHO)

Greater than (Oosbiie uem)

Greater than equal (6osbiie nim paBHO)

In range (HaXOUTCSI B MHTEPBAJIC)

EX range (HaxoauTcsi BHE MHTEpBaa)

In Generic List (ucmons3yetcst Tombko st Generic moanpaBuil U agpecos [P

source u IP destination IP moampasuia)

e Not In Generic List (ucrionb3yercs Toapko 1t Generic MOANpaBHI U aJpecoB
IP source u IP destination IP moxmpasuia)

e In Named List (Toapko mist Generic moAmnpaBuiIa)

e Not In Named List (Toipko mis Generic moamnpaBuiia)

Bo Bpemst cozanus moanpaBuiia MoJab30BaTeNb MOXKET 33aTh €10 NMPUOpUTET. JlaHHbIN
MPUOPUTET OTPEACIISeT TUII TaMATH, KOTOpasi OyeT UCTOIb30BaThCS IJIs1 XPaHEHHsI TAHHOTO
noamnpasuia. DAS-3248 noaaepKuBaeT caeayoUue NpuoOpUTETHI:

e High: BeICOKOCKOpOCTHASI TaMATh
e Low: HU3KOCKOPOCTHAs MaMsTh
e As in Rule: ucnons3oBaTh HACTPOMKHU POJAUTEITHCKOTO MPaBUIIA

PexoMenayercs ais 4acTo cpabaThIBaIOLIMX MTPABUII UCIIOJIb30BATh BHICOKHI IPUOPUTET.

[To ymon4aHutio B cucTeMe MOXKHO co3/1aTh MakcuMainbHO 75 moanpasui High Proirity u

425 noanpasua Low Priority nns npasun tuna ruledir=In u

25 moanpasua High Proirity u 175 nmognpasua Low Priority nis npaBun tuna

ruledir=Out.

Jnia noanpasun Tpetbero yposHs U Beie (IP, TCP, UDP, ICMP u IGMP) nons3oBatens
MOXKET yKa3aTh THII TPOTOKOJIa BTOporo ypoBHs: Ethernet i PPPoE.

Incoming packet
on an Interface

suruie 1 [ subriez [P subruies [ subnied

Rule &

Crderld 1 I I I I

Orderld 3

Subrule 1 + Subrule 2 + Subrule 3

Rule 3

Rule 1 Subrule 1 + Subrule 2 + Subrule 3 *’ Subrule 4

Crderld &5

m——fp  NotMatched el Matched

Pucynok 9-3: Tlopsamok UCTIOTHEHUS MPAaBUI U TTOATPABUI



9.1.1.3.1lopsiaok aeiicTBuii npu co3aanuu npasuia Generic Filter

e Cozmare mpaBmiio generic puibTpa (create filter rule)

e Jlo0aBUTH OJHO WJIM HECKOJBbKO MOAMpPaBUI (UIbPAllMU HYKHOTO THUIIA MaKETOB
(IP,UDP,PPP,ARP wn.1.11.) k ipaBuiy (create filter subrule)

e Bxmouuts npasuio (modify filter rule entry ruleid x status enable

e [Ipumenuts mpaBuso kK uaTEpPeiicy/ nnrepgeiicam (create filter rule map ifname
xxX). [IpaBri1o MOKeT NPUBS3BIBATHCS OJHOM KOMAaHA0M KaK K OJHOMY
nHTepdelicy (Mo BEIOOPY MOIB30BATENs), TaK U KO BCEM OJHOTHUITHBIM
unTepdeiicam ( all- Bce uarepdeiicel, alleoa- Bce nntepdeiicst EoA,alleth- Bce
uHtepdeiicel ethernet, allpppoe —Bce natepdeiics! pppoe).

9.1.2.MHoro3ranHas 00padoTKa NaKeToB

I/IHOF)Ia BO3HHUKACT H606XO,Z[I/IMOCTB OCYIICCTBIIATDH (bI/IJ'IBTpaI_[I/IIO B HCCKOJIBKO 5TaIlOB.

Hanpumep, mepBeIii 3Talm MOXKET UCTIONB30BATHCS TSI OTOPACHIBAHNS HEABTOPU30BAHHBIX
[IAKETOB, a HA BTOPOM 3Tare MOKET OCYIIECTBIAThCA IpuopuTe3anus. s Toro 4roost
YIIOBJIETBOPATH 3TUM TpeOOBaHUAM, (pUIbTpanus u npuopuresanus nakeros B DAS-3248 moxer
OBbITh pa3zieJieHa Ha HECKOJIBKO 3TANoB. JTal, BO BpeMsi KOTOPOro OyzAeT paboTaTh JaHHOE
NPaBUIIO, OIPEIEISETCS BO BPEMSI €T0 IPUIIOKEHUSI K KOHKPETHOMY HHTepQeiicy.

BBITNOJIHEHBI TIEPE]] PaBUIaMH 3TAoB ¢ 00JbIIMM 3HaueHueM StagelD.

Packets

Packets, whichdo
ot match army rule
of stage 1o

matcheda rule with

Slage |
Ruks in the first
stage of an interface
inthe order of
Circer 1D,

rule action
setpricyretagprcall

-

Stage 2
Rules in the second
stage of an nierface
in the order of
Oircer 10,

Packets, which do
ot match any mike
of stage 2 or
matched a ruke with
ruk: action

sctpric'remgpric'all

AN

Stage n
Rules in the nth
smge of an interface
in the crder of
Order [0,

Oransl BEIIONHSAIOTCA cornacHo ux StagelD. T.e. mpaBuiia MEHBIINX 3TANOB OYAYT

Packets, which do
not match any nike
of stage nor
matched a muke with
ruk: action

setpricdreagprio’all

Drop

Drop

Packets, which matched with a
rule with ke action forward

Pucynoxk 9-4: MHOr0o3TanmHoOCTh 00paOOTKH MaKETOB.

[TakeT HEe OyAeT mepenaH Ha CIEAYIONIUNA dTAll SCIIH:

Dirop

o >

® Ha TEKYIIEM JTale NakeT COOTBETCTBYET IpaBuily c aeiicrsueM Drop. B stom
cllyyae makeT OyJaeT OTOpOLIeH, HUKAKUX MPaBWI K HEMY OOJIbIlIe TPUMEHSATHCS
He OyJIeT.

[TakeT OyzaeT mepenan Ha CISAYIONMIMNA Tl €CIH:

® cClOM TEKYIUHA JTam sBISETCS IMOCIEIHUM, TakKeT OyIeT TOCTaBleH B
HCXOJISIIYIO O4epe/ib

¢ [IAaKET HC COBIAJ HHU C OJJHUM U3 IIpaBUJI HAa TCKYIIEM 3TaIle

e makeT coBmai ¢ mpaBwioM allow. B arom ciiyuae k gaHHOMY makeTy Ha
TEeKyILeM 3Tare 0oJbIIe HH OHOTO NpaBuiia IPUMEHEHO He Oy/IeT.

e [aKeT COBMAJI C MPAaBUIJIOM setprio mwiu retagprio. B aToMm ciyyae k JaHHOMY
HaKeTy Ha TEKYIIeM dTare OOJbIle HU OJJHOTO MPaBUIia TPUMEHEHO He OyIIeT.



MakcuMalIbHOE YHCIIO TA0B BO BXOJAIICM M BBIXOOAIIEM HAIIPABJICHUAX MOXKET OLITH
Ppas3InIHO.

9.1.3.HeckoJibK0 aeiicTBUii 01HOTO npaBuia (Action Map)

B DAS-3248 oiHO ¥ TO K€ TIPABHIIIO MOXET UMETh HECKOJIbKO AeicTBmii (allow, setprio,
etc). Bce aTu neiicTBus OyAyT BBIMOJIHEHBI B ClIy4ae COOTBETCTBUS MAaKeTa JaHHOMY MTPABHITY.
3TO OUEHb MOJIE3HO, €CIIU HaJl HEKOTOPBIM THIIOM MAKETOB HYKHO IPOM3BECTH CPa3y HECKOIBKO
neiictBuil. JlononHuTenbHBIE AEWCTBUS ACCOLMUPYIOTCS C IPABUIIOM YK€ MOCIE TOT0, KaK OHO
cosznano. Kaxxmoe neictBue nmeet cBoii orderindex, KOTOPBIi onpeaenseT mopsaoK
BBITMIOJTHEHUS BCEX JCMCTBUIA, aCCOLIMUPOBAHHBIX C TIPABUIIOM.

IIpnyem:

e B MEpPBYIO Ouepenb BBIMIOJHAIOTCS NEHCTBUS W3 action map B MOpSAIKE
Bo3pacranus ux Order Index
® [I0CJIE ATOTO BBIMOJHAETCS ACHCTBUE, YKa3aHHOE MPH CO3JaHNUH TPaBUIIA

Wrak, myist Toro, 4ToObI aCCOIMMPOBATH HECKOJIBKO ACHCTBUI C OJTHUM MPABHIIOM HYXKHO:
1. Co3nars mpaBmwio Generic Filter
2. Co3marh COOTBETCTBUE ACHCTBUS mpaBuiy (rule to action map) mis
naHHoro npaswia Generic GuUiIbTpa:

create filter rule actionmap ruleid 1 orderindex 1 action copytocontrol
create filter rule actionmap ruleid 1 orderindex 2 action retagprio priority 2

3. Co3parb noanpasuia JaHHOTO IIpaBHIia
4. BKJIIOYUTH MPABUIIO
5. Tpunoxuth mpaBuUio Ha HHTEpQEiic

9.1.4.bbIcTpOE U3MEHEHHE NOCJIEA0BATEIbHOCTH MPABUJI

[Tons3oBarens DAS-3248 MoxkeT 3aMEHUTH TTOCJIEA0BATEILHOCTD BBITIOJIHEHUS TPABUIT
OJIHOTO dTara MyTeM BBIMOJHEHHUS BCETr0 OJIHON KOMaHbl. To ke caMoe MOKHO MOJYYUTh TyTeM
n3meHenus 3HadeHni Orderld Bcex mpaBui. OHaKoO B 3TOM CiTydae, B IPOIecce N3MEHEHUS
MOPSIIKA CIICTOBAHMSI IPABHUII, BOBMOYKHO, TIOSIBIIEHUE ONMTMOOYHOMN MX TIOCIIEA0BATEIHHOCTH,
KOTOpasi MOXKET TTOBJICYb HApYIICHHs B paboTe ceTH. [[1s Toro uro0s! aTOro m3oexars, B DAS-
3248 nonp30BaTeNIb MOKET 3aMEHUTH LIEJIMKOM OJIHY IOCJIEJ0BATEIbHOCTD IPUMEHEHUSI ITPaBUII
JIPYTOH MOCIEA0BATEIbHOCTHIO.

Generic Filter Sequence — mocie0BaTeIbHOCTD BBIOJIHEHUS MpaBuJl. JIornuecku oHa
coctout u3 Generic Filter Sequence Information (3agaet uaeHTUDUKATOP JTAHHOM
nocienoBareabHOCTH) U Generic Filter Sequence entries (Habop mpaBuiI JaHHOM
MOCJIEIOBATEILHOCTH).

JInst mprMepa pacCMOTPUM CIIEAYIONIYIO CUTYAIIHIO:

ITycth k uHTEpdEiCcy eoa-2 MPUIOKEHBI CIETYIOIINE TPABHIIa BO BXOASIIEM
HalpaBJICHUH:

ruleid 1 Orderid 1



ruleid 3 Orderid 2
ruleid 5 Orderid 3
ruleid 6 Orderid 4

Tpe6yeTCH CMCHHUTDH JaHHYIO IMOCJICA0BATCIbHOCTD HaA:

ruleid 5 Orderid 1
ruleid 2 Orderid 2
ruleid 7 Orderid 3

JI71st TOro 9TOOBI CMEHUTB MOCIIEI0BATEILHOCTD HAJIO:
1. Coznmats sequence information myrem 3aganus sequence ID

create filter seq info seqid 1
2. Co3maTh WIEHOB HCKOMOM IIOCIIEI0BATEILHOCTHA

create filter seq entry seqid 1 ruleid 2 orderid 2
create filter seq entry seqid 1 ruleid 5 orderid 1
create filter seq entry seqid 1 ruleid 7 orderid 3

3. HpI/IMeHI/ITB MOJYYHUBIIYIOCS IMOCJICIOBATCIIbHOCTD

modify filter seq entry seqid 1 ifname eoa-2 stageid 1 seqdir in

9.1.5.00padoTKa JJOrMYeCKUX BbIPAKECHU .

B cranmapTHOM mpaBuiie Bce MOANpaBuiia Kak Obl 00bequHeHb! onepatopoM AND 1o ecTh
TOJILKO MPH COOIOICEHUH BCEX MOANPABUII (ITPU3HAKOB) MpaBmiio cpadoraeT. Ho qannoe
OTpaHUYEHUE MOYKHO JIETKO 000MTH, TPUMEHSISI TOTUYECKUE BBIPAKEHUS.
Jlornueckoe BeIpayK€HHE — CTPOKA, ONPEIEISAIONIas OTHOIEHHS MeX Ty oanpaBuiaamu (Subrule)
B mipasuiie (Rule). Jlornueckoe BoIpaskeHrEe COCTOUT U3 HECKOJIBKUX COCTABIISIFOIIMX:

e ID noxmpasuia (Subrule ID)

e Jlormueckux oneparopoB (OR/AND/NOT)

o JletictBus mpaBuia (Action), OTIENISIEMOTO OT KOMOWHAIIMH JIOTHYECKUX OIEPaHIOB U

Subrule ID nBoeTounemM «:»

Kaxxnoe onpeneneHHOe BRIpayKEHUE JTOJKHO OBITH 3aKkperieHo cBouM ExplD .
Hanpumep: screate filter expr entry exprid 1 exprstring “(1|2): drop”
JlanHOE BBIpa)K€HHE 03HAYaeT, YTO MPAaBUII0 OCHOBAHHOE Ha 3TOM JIOTUYECKOM BBIPAKEHUHN
cpaboTaeT ( TO €CTh MaKeT OyIeT OTOPOIICH), eCIu OYJAET UCTUHHO XOTS OBl OJTHO U3 MOAIPABHIT
(makeT yAOBIETBOPUT XOTS OBl OJJHOMY M3 IBYX BHIOPAHHBIX MPU3HAKOB).
Onpenenennoe oauH pa3 ExpID MokeT npuMeHEeHO K paBujiaM C MOMOIIbIO JeicTBusa exprdef
KO MHOTUM TIpaBUJIaM.
Hampumep: Screate filter rule entry ruleid 1 action exprdef exprid 1
KomunuectBo ExplD B cucteme orpaHU4eHO U JTOJKHO OBITh MEHbIIE 256.
Onmno u Toxe Subrule ID MoeT MOBTOPATHCS B JIOTHYSCKOM BBIPaKEHUH MHOTOKpaTHO. Tak,
Harpumep, Joruueckoe BeipaxxkeHue (1&2)|(2&3) siBisieTcst KOPPEKTHBIM, M 03HAYAET, YTO
MPaBUIIO cpabOTaAET MPU OJJHOBPEMEHHOM YAOBJIETBOPEHUH IMAKETOM IIPU3HAKOB, YKa3aHHBIX B
noanpaswiax 1 u 2 wim 2 u 3.
[TpuMmeHsieMble K JIOTHYECKOMY BBIPAKEHUIO MOTYT JeHCTBUS (Action) MOTYT J00bIE U3
NIEPEYHCIICHHBIX BBIIIE JJIs1 BXOASIIUX MPaBUII U JI00ObIe, KpoMe ratelimiter st HCXOAsIix
MPaBHIL



B ciiyuae npuMeHeHus: HENPaBUILHOTO AEHCTBUS (HE COBMECTUMOTO HalpaBJIEHUEM ITPaBUIIA)
IIPY TIOTIBITKE BKITIOYEHHUS €T0 YCTPOUCTBO OYAET BhIJAaBATh OIIUOKY.

JlelicTBUS HE MOTYT ObITh COOTHECEHBI C YAaCThIO JIOTHUECKOT0 BhIpaxkeHus. TakuM oOpazom,

BeipaskeHus “(1 | 2 : drop)” u “(1] (2 & 3):drop): allow” SBASIFOTCS HEMPABUIIBHBIM, TOTJA KaK
MPaBUJIBHBIMU SIBISIFOTCS BhIpaskeHus “(1 | (2 & 3)) “ u “(1 & 2): modifytos actionval 0xff
actionmask Oxff”.

K nornueckoMy BbIpa)KeHHIO MOTYT ObITh IPUMEHEHb MHOTOUNCIIEHHBIE AeHCTBH ( 10 4
JIeCTBUI OJJHOBPEMEHHO), ITpH 3ToM Action Map He UCIob3yeTcs, a IUCTBUS MEePEUUCIISIOTCS
yepes 3arsTyo “,”

B cnyuae npuMeHeHUsI MHOTOYUCIIEHHBIX JEMCTBUM, TOCIEAYIOLINE IEHCTBUS HE MOT'YT OBITh
IIPUMEHEHBI 10CJIe TEPMUHUPYIOIUX aercTBuit (drop, allow, gotonextrule, forwardexit and
sendtocontrol).

B ciyuae npuMeHeHuss MHOTOTOUMCIIEHHBIX JeicTBUH, BKItoyatomux Sendtocontrol n
Copytocontrol, B BEIpa)X€HUSX MOXKET MPUCYTCTBOBATH TOJIBKO OJHO OTMMCAHUE MPHIIOKECHHUS,
3apeructpupoBaHHoro B Control Plane, u ero ums o6s13aTenbHO AOIKHO IPUCYTCTBOBATH B
npasuie (mapametp description). [loqpoOnee cMoTpuTe HIXKE TYHKT 9.1.7.

[TpruMepbl TOrMUeCKUX BhIpaKEHUI:

e Subrulel OR Subrule 2) AND (subrule 3 OR subrule 4). ITporryctuts naker ( Allow)
“((112) & (3]|4)): allow”.

e (Subrulel AND Subrule2) OR (subrule3 AND (subrule4 OR subrule5)).
[Tepeomnpenenuth MPUOPUTET MakeTa (retagprio 2) ¥ MPOITYCTHUTD.
“1&2)|(3&(4]5)): retagprio 2”

e Subrulel AND (Subrule2 OR NOT Subrule3). Or6pocuts naket (Drop).
“1 & (2](1(3))): drop”

9.1.6. O0padoTka nakeroB B Control Plane.

Hexotopsie Tumnsl 00paboTKH 1aHHBIX, Takue kak IGMP Snooping, He MOTYT OBITH
OCYILECTBIIEHBI TOJIBKO C MMOMOLIbIO HHTEp(delica monab3oBaTens U DataPlane, a o6s3aTenbHo ¢
yuactueM sizpa BayTpeHHeit OC DAS-3248 ControlPlane.

[Iporeccel KOTOPBIE XOTST OCYIIECTBUTH 00padoTKy naHHbIX B ControlPlane, Ha3wpiBarOTCS
MOJIb30BaTEIHCKUMU MPUIOKEHUSIMH 10 oTHOIIeHuto kK ControlPlane.

Kpome monp30BaTensCKuX MPUIOKEHUH 1 HerocpeacTBeHHO camoro ControlPlane B mepemaue
nanHbix ControlPlane yuactByer nakernsiid prbtp (Packet Filter).

Packet Filter npeacraBisieT coOoit aOCTpaKTHBIM YPOBEHB, KOTOPBIM HCIIOIB3YETCS, YTOOBI
3apEruCcTPUPOBATEH IPUIIOKEHUS, KOTOPBIE MOTYT TIockuIaTh AanHbie B Control Plane, ncronb3ys
nerictBust SendtoControl u CopytoControl mpasun Generic filter, a Takxe 111 BO3BpaIIeHUs
00paboTaHHBIX JAHHBIX 0OpPATHO.

Perucrparus moib30BaTeNbCKUX MPUIOKESHUN OCYIIECTBISACTCS 10 UMEHH TIPUIIOKCHUS
(description), ykazanHoMy B apamerpax aeiictBuii SendtoControl u CopytoControl mpaswu
Generic filter.

Hampumep: B cimygae, ecmu mpousBoauTes Kiaccudukaius u 00padoTka MakeToB MPOTOKOJIa
IGMP, npaBumno nomxHo uMeth onucanue IGMP.



[Tpumeyanue: [TpunoxeHus 1Mo yMoI4aHuio (HampuMep Snooping), yKe 3aperuCTpUPOBaHbl B
CUCTEME COOTBETCTBYIOIINM IPABUIIOM IO YMOJTYAHUIO, HO B IAHHOM ITYHKTE MBI pa3oupaem
KOHIICTIIIHMIO TpuMeHeHus AeiicTBuii ¢ ControlPlane.

[Tomp30BaTe T MOKET Takke onpeaenutsb i aecteuii SendtoControl u CopytoControl
JOJKHBI JH TTakeThl moctynath Ha Control Plane Ha ypoBHE BXogHOTO MHTEepdeiica wim mocie
ocymiectBieHus Bridging ¢dyHkimonana.

OcymectBienue npaswmi ¢ ControlPlane He memraer pabote apyrux npasmi Generic Filter.

KpoMme nMeHu mobp30BaTenbCcKoro npriioxeHus aeiicteust ¢ ControlPlane MoryT nmeTs
CJICAYIOIINE TTapaMeTPHI:

e Traps enabled/disabled.

PaHbI11e, Bce MakeThl MOTOKOB, KOTOPEIE IIOMEYEHEHI JielicTBUeM sendtocontrol u
copytocontrol mepenasanucek B ControlPlane 3aperucTpipoBaHHBIM B HUX MPHIIOKCHHSIM.
Ota cxema 00pabOTKH MOTOKA UMeEJa JABE MPOOIEMBI:

- Ha 00paboTke 3TuX MakeToB 3HAYUTEIILHO TEPsIach MOITHOCTh CUCTEMBI (B TOM YHCIIE
npoiieccopa);

- ControlPlane n DataPlane ouepenu MOTiii OBITH IEPEMIOTHEHBI TTAKETAMHU
€IMHCTBEHHOTO MOTOKA. BOJIbII0I MOTOK 3TUX MAKETOB MOT BBI3bIBATH OTKA3 B
00CITy’)KMBaHUY MTAKETOB JIPYTOT0 TUMA, TAKXKE MPUXOISIINX st 00pabOTKU B
ControlPlane, 4To SBISIIOCH OCOOCHHO CEPhE3HBIM, €CJIN JAHHBINA TOTOK MPEICTABIISIT
co0oii aTaky (31I0HaMepEeHHO c(HhOPMUPOBAHHBIH MTOTOK).

Jlst TOro 4TOoOBI PemUTh AT TPOOIEMBbI, OB BBEJICH HOBBIN mapameTp trap level mis
neiictBuii sendtocontrol u copytocontrol. ITa oByIIKa pabOTAET CIEIYIONINM 00pa3oM:
- Eciiu Traps disabled, To Bce makeThl u3 MOTOKOB ¢ aeicTBUsAMHU sendtocontrol u
copytocontrol mepematorcs ControlPlane.

- Ecmm Traps enabled, Tosbko M0 0THOMY IMaKeTy U3 MMOTOKOB C JelcTBUAMH sendtocontrol
u copytocontrol nmepenatorcs ControlPlane. OcranpHble TAKETHI TEPEIAIOTCS
BBI3BIBAIOIIEMY MPHIIOKEHUIO TOJIBKO TOT/Ia, KOT A MPOIECC MOKA3bIBAET CBOIO
TOTOBHOCTH K ITOJIYYCHHIO HOBBIX MTaKeTOB uepe3 3ampoc k ControlPlane uepes makeTHbIIH
¢mbTp. Ecnu npuiioykeHne moka He TOTOBO K MOJTYYCHHUIO HOBBIX JaHHBIX, TAKEThI WIN
MoJT9a oTOpackiBarOTCs (B cinydae sendtocontrol melicTBus) wim 00padbaThIBAIOTCS
OTJIeNIbHO (B citydae copytocontrol mericTBus).

e Control Flow ID . Unentuduxarop nmoroka. Bce motoku B Control Plane monanaroT B
OJIHY U TYK€ o4depenb ¢ AMCHUILITUHOW DP-SP. 3T0 cuibHO 3aTpyHAET NpoBeACHUE
npuopute3anuu 1moTokoB B Control Plane./[ist pemenwust 3Toit mpo0ieMsl u
g depeHIy NoToKoB AaHHbIX ¢ aeiictBusaMu SendtoControl u CopytoControl
npoGsembl ObuT BBeieH mapametp Control flow ID

pumenenwne aeiictus SendtoControl Ha mpumepe IGMP Snooping:
B sTom npumepe, MbI pOUJUTFOCTPUpPYEM, Ucionib3yst komauasl CLI mpaBuna Generic Filter
KJaccu(puKanuio makeToB nporokona IGMPv2.

Jannas 3a1aua BKIIIO4aeT B ce0s 3 aTana:

1. Co3nanue npaswia kinaccudukanuu 111 IGMP nakeroB. Ha ocHoBaHWYM ACHCTBUS 3TOTO
paBwJia KJIaCCHPUIIMPOBaAHHBIC TTaKkeThI TpoTokosia IGMP OynyT mocemaThes st 00paboTKU B
ControlPlane.

2. Ilpuxpenuts MpaBuilo K HHTEPENCY.

3. 3apeructpupoBarth npuiiokenue B Packet Filter mist mpuema makeTos.



1.Co3nats mpaBuiio

Screate filter rule entry ruleid 1 action sendtocontrol description “IGMP”

Co3aaTh NOANPABUIIO JJIs BBIJIEIIECHUS MAKeTOB ¢ TUIIOM NpoTokoia IGMP B 3aronoske IP
nakera

Screate filter subrule ip ruleid 1 subruleid 1 prototypefrom 2 prototypecmp eq
Bxirounts mmpaBuio

$Smodify filter rule entry ruleid 1 status enable

2. IlpukpenuTs IpaBuIO K HHTEphEHCY.

Screate filter rule map ifname eoa-1 stage 1 ruleid 1 orderid 1

3.3aperucTpupoBaTh NOJIL30BATEIBCKOE MIPHIIOKEHNE, uconb3ys Packet Filter, nns mpuema
naketoB u3 ControlPlane.

Sigmpsnoop cfg info status enable

Sigmpsnoop port info portid 1 status enable

9.1.7. Paciuupennbie npuHuunsl puabrpanun. Generic List n
Named List.

9.1.6.1. Generic List.

Generic List mo3BosIsIeT OAB30BATENIO OMPEAETUTh CIUCOK (list) 32-OUTHBIX LIETOYHUCICHHBIX
napameTpoB 11 uaTepdericoB EoA, Ethernet, PPPoE u IPoE. OtoT ciucok OyneT ucnosib3oBaH
JUIsL CDAaBHEHUS C I10JIEM B [TAKETE JAHHBIX.

OcHoBHoe Ha3zHadyeHune Generic List: ncnonb3ys ero, mojab30BaTeNIb MOXKET JIETKO pPeann3oBaTh
IP Access Control List. B atom ciyuae, crimcok ucnomns3yercst kak [P agpec nmu madop IP
a/IpecoB, MaKeThl KOTOPBIX JTOJKHBI OBITH OTOPOIIEHBI MK TTponyiieHbl. Generic list MokeT
ObITH HcnoNb30BaH, Hapsaay ¢ Generic Filter mpaBuiamu npu GunsTpanun naketos [P u ARP
MPOTOKOIA.

[pumevanue: Bennunnel napametpos Generic List T0MHKHBI OBITh YKa3aHBI B
nmecTHaaAnarepudHoM Buse (Hanpumep,0x12345678). s nepeona IP aapeca B Bu,
HeoOXoauMbIi J71st ipenctaBiienust B DAS-3248, npeobpasyiite kaxblil okteT [P anpeca B
HIeCTHAIATUPUYHBIN BUJ U 3aMUIIUTE MMOIYYSHOE YUCII0 0e3 pa3enuTeneit (Touek).
Hanpumep, 0x12345678 coorBerctByet IP anpecy 18.52.86.120.

[Tpumep. Co3nate Generic List

Screate filter list genentry ifname eoa-1 value 0x12345678

9.1.6.1. Named List.

Named List ormuuaercst ot Generic List Tem, 94TO OH HE aCCOIUUPYETCS C OJTHUM KOHKPETHBIM
uHTepdeiicom, a unentuduuupyercs ListID, u, Takum 06pazom, MOKET OBITH MPUMEHEH K
pazin4yHbIM TUNIaM uHTepdeiicoB. Named List MOKeT UMETh JUCKPETHBIC TApaMeTPhl WITH
nuarna3oHHble mapaMeTpbl. Named List MmoxkeT 6b1Th acconmupoBan ¢ Generic Filter mpasuiom (B
stom cirydae Named list ucnonb3yercs B mpasuiie Generic Filter ¢ nefictBuem (Action) «Match
in Named List»), uiau MoxeT ObITh UCITOJIB30BaH It co3nanus Generic List myTem mpuMeHeHUs
k uaTepdeiicy. Named List MockeT uMmeTh 10 8 3amuceit entry (mapameTpoB).

[Tpumep:
1. Co3zgars Named List

Screate filter namedlist info listid 1 listtype discrete

2. Co3natp nuckpetHyro 3amuch B Named List

Screate filter namedlist genentry listid 1 value 0x1234567
2. Co3naTth nuama3oHHYHO 3anmuch B Named List



Screate filter namedlist genentry listid 1 value 0x12345678 valueto 0x56781234
4. ITpumenuts Named List k uHTEpdEICY.
Screate filter namedlist map ifname eoa-1 listid 1

9.1.8.11pumepsl ucnoan3osanus Generic Filter

IIpumep 1:@uabTp A4 3anpera icmp echo (type 8 code 0) coodmenuii Ha onpeaeTeHHOM
uHTep(eiice (eoa-x, eth-x)

Screate filter rule entry ruleid 2 action drop ruleprio high

Co3zaeM riaBHOE MPABUIIO:

action drop - orOpacsiBaTh

ruleprio high - npaBuio OyneT 3arpykatbcsi B BBICOKOITPHOPUTETHYIO MAMSATh (PEKOMEHIYeTCs

JU1s "'9acTo cpabaThIBAIOMIUX " PABHIT)

Screate filter subrule icmp ruleid 2 subruleid 1 icmptype 8 icmptypecmp eq subruleprio
asinrule

Co3paeM moANpaBuiIo, B KOTOPOM YKa3bIBaeM, YTO XK€ BCE-TaKH (pUIBTPOBATE:
ruleid 2 subruleid 1 - mepBoe moANIpaBUIIO BTOPOTO MpaBUiIa

icmptype 8 icmptypecmp eq - Bce icmp type 8 maKeTsl

subruleprio asinrule - mpuopuTeT MOANpPaBUIIA TAKOH K€, KaK y IpaBUIIa
Screate filter rule map ifname eoa-23 stageid 1 ruleid 2

[Tpumensiem npaBuiio K KOHKpeTHOMY HHTep(deicy (eoa-xx, eth-x)

$Smodify filter rule entry ruleid 2 status enable

Bxirouaem ¢punbTp B paboTy

Hpumeuanue: [Ipyrue npumeps! ucrons3oBanus Generic Filter npusenens! B [Ipunoxennu C
HACTOSIIEr0 PyKOBOJICTBA.



9.2. Access Control List B DAS-3248

Access Control List mo3Bosser 3aaate noib3oBarento cnucok MAC anpecoB, KOTOPBIM
OyzeT paspelieH Ui Hao0opoT 3ampelieH A0CTyl. JlaHHbIe CIMCKH MOTYT ObITh CO3/1aHBbl IS
Kaxoro bridge mopra B otaensHOCTH Win it Bcero DSLAM-a B nenom.

e Per port ACL: maHHBIN CITUCOK co3/aeTcs sl KOHKpeTHoTo bridge mopta. MAC ampecawm,
yKa3aHHBIM B 3TOM CIHCKE, JOCTYI pa3pelleH.

e Global ACL: naHHBII CIMCOK CO3/1aeTCs LEIUKOM JUTst yeTpoicTBa. Eciu BeIOpaHa
onuust Deny, MAC anpecam, HaxoIALMMCS B 3TOM CIIMCKE JTIOCTYI 3aIpEILEH.

Per Port ACL

e Coznaercs i KOHKpeTHOro bridge mopra

e Bce Bxopsmiue nakersl, y Kotopbix source MAC aapec coBmaiaeT ¢ OHUM U3 aJIpeCOB,
MEPEYUCIICHHBIX B CITUCKE, HMEIOT IOCTYH K AaHHOMY bridge mopty. Bce octanbnbie
BXO/ISIINE ITAKETHI JIOCTYIA K JaHHOMY bridge mopTy He HMEIOT, T.€. OTOPAChIBAIOTCS.

e Ecau cniucok MAC aapecoB mycT, m00bIe afpeca UMEIOT JOCTYI Ha JTaHHbIN Bridge
MOPT.

e Tonbko unicast MAC agpeca MOTYT OBITh T0OABJIEHBI B CITCOK.

Global ACL

e Co3zpgaercs Ha rinmobanbHOM ypoBHE (1ienukoM Ha DAS-3248)

e Bcewm makeram, nmerormm source MAC azpec, COBIaaroNnuil ¢ OTHIUM U3 aPECOB,
NIEPEYHCIICHHBIX B CIIUCKE, MOXKET OBITh 3aIlpeleH JOCTYI MMyTeM BbiOopa onuu Deny.

e JlaHHBII CIMCOK MOXKET OBITH UCTIONB30BaH JJIsl OTCICKUBAHUS CO/ICPKAIINXCS B HEM
MAC aapecos. B atom ciiyuae npu nepemenienun MAC anpeca Ha Apyroi nopt Oyzaer
crenepupoBad SNMP Trap.

e Tomnbko unicast MAC agpeca MOTYT OBITh T0OABJIEHBI B CITCOK.

3ameuanue: ACL nmpumeHnsercs nocie kinaccudukatopos u npasui Generic Filter.

9.2.1.11pumeps! ucnoan3opanus Global ACL

o Jlo6aBnenue MAC anpeca B riiobanbHbIl criucok MAC aapecoB U BKIIOYEHUE OTIITUN
deny:

create acl global macentry macaddr 00:11:95:90:26:46 deny enable

o Jlo6aBnenue MAC anpeca B riiobanbHbIi criucok MAC aapecoB U BKIIOYSHUE OTIITUT
CJIEKEHUS:

create acl global macentry macaddr 00:11:95:90:26:46 track enable

e Jlo6aBnenne MAC anpeca B riiodanpHbli criucok MAC afpecoB 1 BKIIIOUEHHE 00enX
oniuit deny 1 clexeHus:

create acl global macentry macaddr 00:11:95:90:26:46 deny enable track
enable



e Co3manue bridge mopra ¢ BriarodeHHbIME omiusiMu Global ACL (o ymorgaHuio JaHHBIS
OIIIIUY BKJTFOUCHBI)

create bridge port intf ifname eoa-1 portid 1 aclGlbDenyApply enable
aclGlobalTrackApply enable

Cozniannyto 3anuch B riodanbHoM ciicke MAC apecoB MOKHO yAAJIUTh KOMaH/I0M:
delete acl global macentry macaddr xx:xXx:XX:XX:XX:XX
Harpumep:

delete acl global macentry macaddr 00:11:95:90:26:46

9.2.2.11pumep ucnoan3oBanus Per Port ACL
e (CootBercTByIOIMi bridge mopT A0MKEH CymecTBoBaTh 10 co3aanus ACL
e Jlo6aBnenue MAC anpeca B CITUCOK JIJIsl TAHHOTO MOPTAa:

create acl port macentry portid 2 macaddr 00:50:34:8D:AF:76:4A



10.Hactpoiika QoS na DAS-3248

10.1. Teopust kauecTBa 00cay:kuBanus (QoS).

10.1.1.CoBpemMeHHbIe TPEOOBAHUS K KA4eCTBY 00CTYKMBAHNUSA

CoBpemeHHBIE TPeOOBaHUSI K KauecTBY oOcyxuBanus (QoS):

e (Cucrema moJpKHA 0oOecTieunBaTh OTpaHUYCHHE TIOJIOCHI TTpoITyckaHus (sustained rate),

HeoOxoauMoii /i noctyna B Internet. He pa3periaercst BBIXOIUTH 32 paMKH MPOMYCKHOMN

CIOCOOHOCTH, OTpeICTICHHBIE TPOBaiiiepoM.

e Cucrema J0JDKHA MPEIOCTABIISITh MEXaHU3MBI, TIO3BOJISIFOIIINE KIIACCH(PHUIIUPOBATH
Tpaduk B pazimuuHbie ToTOKH (Tosioc, STB control, Video u Data) u pacctaBisth
IPUOPUTETHI KAKIOMY IOTOKY. BBICOKOTIPHOPHUTETHBIE TOTOKHU JOJDKHBI HIMETh
MPEUMYIIECTBO HAJl MEHEE MPUOPUTETHBIMHU.

e Cucrema JOJDKHA MOJIEPKUBATh OTPAHUYCHHUE 110 JIOCTYITHOH 1TOJIOCE TIPOITYCKAHUS JIST
OoJsee, yeMm oHOTO (Makc. 4) MOTOKa.

Mg Toro, 4TOOBI MPEIOCTABUTH MOIH30BATEINIO MOJIHYIO THOKOCTH B JIee oOecreueHus
egress MPUOPUTE3aLU HAa OCHOBE OYepesiei, KOria OH UMEET MOJIHBINA KOHTPOJIb 3a TEM, KaK
OH XOYeT YTOObI BeJl ceOsl alrOpUT™M MpHOpHUTE3AIHH, penu3 2.10 u BbIlIe MTPOrpaMMHOTO
obecneuenns DSLAM DAS-3248 onpenensier HOBbIM HacTpanBaeMblil anroputM. HoBblii
MEXaHHU3M MPUOPUTE3AUKN TPUMEHUM TOoJIbKO 171t ATM ouepeneil.

10.1.2./IlucuMnyIMHbBI oYepeae.
Strict Priority (SP) Discipline

Strict Priority — qucnuminHa ocBOOOXKICHUS oUepeied, MpUMeHseMas Kak AJis upstream,
Tak u a1 downstream MoTOKoB. J[aHHAs AUCIUILTHHA MTOPOXKIAET TMOJHYIO OCTAaHOBKY
TpaduKa HU3KOMPHUOPUTETHBIX Ouepe/ieit MpU BHICOKON Harpy3Kke BBICOKOTPUOPUTETHBIX

Jlig kaxxoro nukIia o0CIyKMBaHUs BO BpeMsi 0OpaOOTKHM JaHHOTO MOPTa BHIXOJHON
TUTAHUPOBILKK MPOBEPSET MPOIECC MPUXOa MAKETOB B KaXAyI0 ouepenb. Jlaxke eciu B
MeHee MPUOPUTETHON OUEPEIN ECTh MAKETHI, KIYLUE 00CITYy)KUBaHUsI, EPBBIMU OYAYT
00cITyeHbI TAaKeThl BHICOKOTIPUOPUTETHBIX odepeseil. Pe3ynbTaTrom MoXkeT ctath
NEPETIOIHEHNE HU3KOIIPUOPUTETHBIX OuepeieH.

Jucnunmuaa SP He acconuupyeT MpOmyCcKHYH0 CITIOCOOHOCTh C KaKOW-THO00 KOHKPETHOU
ouepenpto. [ToaToMy, nanHbIe, HaxoaAIIMECs B HANOOJIee TIPUOPUTETHON OYEPEaH, UMEIOT
MaKCHMaJIbHO JOCTYIHYIO MOJIOCY MPOITyCKaHUSI.

SP npodaiin 3amaet Beca sl BCeX ouepe/ied B BUe MAaKCUMAIIbHBIX 3HaueHuH (st DAS-
3248 - 100). T.e. nns 4-x knaccoB Tpaduka (ATM unrepdeiic) SP npodaiin Oyaer
{100,100,100,100}

3nauenust SA npodaiina nexar B uHTepBaie oT 1 g0 100 mist kaxkaoro kiracca Tpaduka.
CeteBoil BeC pacCUUTHIBAETCS, UCXO/S U3 TPOLEHTHOT'O COOTHOIIEHUS TEKYIIET0 Beca 1o
OTHOIIIEHHUIO K 001eMy. Hanpumep:

e