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1. HACTPOMKA IP MULTICAST-MAPLUPYTU3ALIUU
1.1. O630p

IP multicast-mapwpyTnsauma — 3TO abCTpakTHbI annapaTHbii multicast 1 paclMpeHHbIN
npoTokoN multicast-mapLupyTmnsaumm Ha cTaHgapTHOM ypoBHe IP-ceTu.

Mpun TpaamumoHHon IP-nepefade TONbKO OAMH XOCT MOXET OTNPaBnsiTb NakeTbl O4HOMY XOCTY
(unicast) unm Bcem xoctam (broadcast). OgHako TexHonorua multicast npegoctasnseT TpeTui
BapuaHT: XOCT MOXET OTNPaBNATb NakeTbl onpeaeneHHbIM Yka3aHHbIM XOCTaM.

IP multicast-mapLlipyTmMsaunsa npumMeHnma K MynbTUMEOUNHBbIM NPUNOXEHMSM one-to-many
(0OWH KO MHOTUM).

1.2. MpunoxeHus

MpunoxeHue OnucaHue
Npunoxenuns PIM-DM Cepsuc multicast PIM-DM npegocraBnsieTcs B TON e ceTn
Npunoxennsa PIM-SM Cepsuc multicast PIM-SM npegocTtaBnsieTca B TOM Xe ceTu

1.2.1. NpunoxeHusa PIM-DM

1.2.1.1. CueHapum
Multicast-cepsuc PIM-DM npegoctaBnsieTcs B TON e CETU.
Kak nokasaHo Ha PucyHke 1-1:

o VctouHnk multicast oTnpaBnseT multicast-nakeT, a npuemMHUK A 1 NpUeMHKK B B ogHON
ceTn nony4yaroT multicast-naker.

MNCTOYHMK

L]

MpuemHuk A MpuemHuk B

PucyHok 1-1.

A n B — ycTpouncTtea ypoBHA 3, a C — YCTPONCTBO AOCTyNa YPOBHSA 2.
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NcTouHnk nogkntodeH K uHTepdency Gi 0/1 yctponctea A, a npueMHUK A 1 NpueMHuK B
nogkrnoyeHsl kK nHtepdgencam Gi 0/2 n Gi 0/3 yctponctea C.
1.2.1.2. Pa3BepTbiBaHue

e 3anyctute npotokon Open Shortest Path First (OSPF) B TOM e ceTu, 4TOObI
peanu3oBaTb Unicast-mapLupyTu3aumio.

e 3anyctute PIM-DM B TOW e ceTu, YTOObI peanun3oBaTb multicast-mapLupytusaumto.

e 3anyctute Internet Group Membership Protocol (IGMP) B cermeHTe ceTu XxocTa
nonb3oBarensi, YToObl peann3oBaTh yNpaBreHne y4acTHUKaMu rpynnebi.

1.2.2. NpunoxeHusa PIM-SM

1.2.2.1. CueHapuu
Cepsuc multicast PIM-SM npegoctaBnsieTcd B TOM e CeTu.
Kak nokazaHo Ha PucyHke 1-2:

e  WcTtouHuk multicast otnpaBnsieT multicast-nakeT, a npyeMHuK A n npueMHuK B B ogHom
ceTn nonyyaroT multicast-naker.

B

[ 1]
MpuemMHuk A

McTouyHuK multicast C

Mpuemuuk B

PucyHok 1-2.

A, B n C — mapwpyTtusaTtopbl ypoBHs 3.

McTounmk multicast nogkntodeH Kk nHtepdency Gi 0/1 yctponctea A, npueMHuK B nogkmtoyeH Kk
nHTepdency Gi 0/1 yctponctBa B, a npuemHnk B nogkmtoveH kK umHTepdency Gi 0/1
yctpowncTtea C.

1.2.2.2. Pa3BepTbiBaHue

o 3anyctute OSPF B ToM xe cetn, YToObl peann3oBaTb unicast-mapLpyTusauuio.
e 3anyctute PIM-SM B TOM Xe ceTn, 4Tobbl peanua3oBaTtb multicast-mapLupyTmusaumio.

e 3anyctute IGMP B cermeHTe ceTuM XxoCTa nonb3oBaTtens, 4YTobbl peanu3oBaTtb
ynpasneHne yyacTHUKamMum rpynnboi.
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1.3. PyHKUMMN

1.3.1. ba3oBkle onpeaeneHns

PIM-mapwpyTtusatopbl u PIM-untepcpencsoi

MapuwpyTtusaTtopbl ¢ nogaepxkon PIM HasbiBatoTcsa PIM-maplpytnsatopamu. NHTepdencl,
nogaepxuneatowime npotokon PIM, Ha3biBatoTcsa PIM-nntepdencamn.

Multicast-nakeTbl nepecbinatotca Ha PIM-mapwpytusatopbl. PIM-uHTepgencel gnsa npvema
multicast-nakeToB HasblBalOTCA upstream-uHTepdencamm, a PIM-nHTepencel onsa oTnpasku
multicast-nakeToB Ha3sbiBatoTCs downstream-nuHTepdencamu.

CermeHThbl cetu, B KOTOPbIX pacrnofioXXeHbl upstream-leTepcbeMCbl, HasblBalTCA upstream
ceTeBbiMM cermeHTamu. CermeHTbl ceTn, B KOTOPbIX pacnosnoXeHbl downstream-MHTep(beMCbl,
Ha3blBatoTCcs downstream ceTeBbIMU CETMEHTaMM.

Cetb PIM n pomeH PIM
PIM-mapwpyTtusaTtopbl nogkntovatotcs yepes PIM-uHtepdencel n obpasytoT ceTb PIM.

Ha HekoTopbix uHTepdencax PIM rpaHuubl HAacTpoeHbl TakMMm obpasom, 4Tobbl pasfnenuTb
bonblwyo cetb PIM Ha Heckonbko gomeHoB PIM. ['paHuubl MOTyT OTKMNOHATL OnpederieHHble
multicast-nakeTbl N1 orpaHn4MBaThL Nepegadvy coobieHun PIM.

Multicast Distribution Tree, DR n RP

Multicast-nakeTbl nepegarTca M3 OOHOW TOYKM B HECKONbKO Toyek. [yTb mepecbinkn nmeet
OPEBOBUAHYIO CTPYKTYpY. OTOT NyTb Nepechinikk HasbiBaeTca Multicast Distribution Tree (MDT)
N UMeET cregyoLme Tunbl:

e Rendezvous Point Tree (RPT): RP paccmatpmBaeTcsi Kak «KopeHb» (root), a
HasHayeHHbIM MaplpyTnsaTop (DR), KoTOpbii OObEeAMHAET YYaCTHUKOB rpynnbl,
paccmaTpMBaeTCs Kak «IMCT.

e Shortest Path Tree (SPT). DR, coegmHatowmnn ncTtovHnkn multicast, paccmatpumBaeTcs
Kak «kopeHb» (root), a RP wunu DR, koTOpble OOBLEOUHAIOT YYAaCTHUKOB rpynnbl,
paccMaTpMBalOTCA KaK «MUCTbIY.

DR 1 RP asnsTcs oyHKUMOHANbHbIMU ponaMn ans mapwpyTtunsaTtopa PIM.

o RP cobupaet nctouHmnkm multicast n nHpopmaumio 06 ydacTHUKax rpynnsl B CETU.

e DR, KoTOpbI coegmHsieT NCToYHMKM multicast, coobLliaeT nHdopmMaumo 06 NCTOYHUKE
multicast RP. DR, kOTOpbI COeOUHSIET Y4aCTHUKOB rpymnnbl, nepegaeT uHopmaumo 06
yyacTHuMKax rpynnbl Ha RP.

(*,G) m (S,G)
e (*G): nakeTbl, OTMPaBlieHHble M3 JOOOro uCToYHMKa B rpynny G, 3anucu

MapLpyTM3aumm, COOTBETCTByHOLWME MakeTam, W nytb nepecbikn  (RPT),
COOTBETCTBYIOLLMIA NAKeTaM.

e (S,G): nakeTbl, OTNpPaBMNEHHbIE U3 UCTOYHUKA S B rpynny G, 3anMcu mapLipyTusauum,
COOTBETCTBYIOLLMNE NAKETaM, 1 NyTb Nepecbinki (SPT), COOTBETCTBYHOLLMI NakeTam.

ASM n SSM
PIM-SM nogaepxvBaeT creayowme mogeny multicast, npuMeHnmbIe K pasnnyHbIiM cermeHTam
agpecoB multicast:

e Any-Source Multicast (ASM). B mogenn ASM nonb3oBaTenbCKUe XOCTbl HE MOTyT
BblOMpaTb NCTOYHMKM Multicast. XocTbl Nonb3oBaTenen NpMcoeauHSaIOTCS K rpynne u
nosny4atT nakeTbl, OTNPABIEHHbIE N3 BCEX MCTOYHUKOB B rpynny.

e Source-Specific Multicast (SSM). B mogenn SSM xocTbl nonb3oBaTeneni MoryT
BblGMpaTbh MCTOYHUKM Multicast. XocTbl nonb3oBaTenen ykasblBaloT agpeca MCTOHYHUKOB
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npu npucoeanHeHnn K rpynne 1 noniyvaroT TOJIbKO NMakeTbl, OTrpaBlieHHbIe B rpynny 13
YKa3aHHbIX NCTOYHUKOB.

MPUMEYAHME: TpeboBaHus kK mogenu SSM: xocThbl Nonb3oBaTenen AOMKHbI 3apaHee 3HaTb

agpec MCTovHuka multicast, ucnonb3ysa gpyrme ceTteBble CEpBUCbI, YTOObl XOCTbl MOrnu
BbIGMpaTb MCTOYHMKM Mmulticast.

1.3.2. O630p

Ocob6eHHOCTb OnucaHue

Hactpolika ocHoBHbIX | Co3paeTr cetb PIM u obecneunmBaeT WCTOMHUMKM AaHHBIX U
dyHkumr 1P multicast- | nonb3oBaTenbckne TepMmnHarsl B cet cepsucom multicast IPv4

MapLipyTn3aumm

HacTtpovka nopora TTL

HactpauBaetr nopor TTL pgns
MUHMManbHOe  3HaveHue  TTL
paspeLleHHbIX Anga nHTepdenca

WHTepdpenca, TO €CTb
ana  multicast-nakeTos,

HacTtpovika Kofnm4yecrtea
3anncen, KOTopble MOXHO
nobaButb B Tabnuuy
multicast-mapLipyTmnsaumm

OrpaHnymBaeT KONMYECTBO 3anuCen, KOTopble MOXHO Ao06aBuUTb
B Tabnmuy multicast-mappyTmsaumm

Hactpovka rpaHuubl  IP
multicast-mapLupyTmsaumu

HacTtpauBaeTt nHtepdenc kak rpaHmuy multicast gna ykasaHHoun
rpynnbl

HacTtporka cTaTuyeckoro

Mo3BonsieT nyTM multicast-nepecbinky OTNNYaTLCS OT  MyTK

HarnpaBfEHNEM YPOBHA 2
ans multicast-noTokoB

Mapwpyta [P multicast- | unicast-nepechbinku
MapLupyTM3aLmm
HacTtponka  ynpaeneHus | lNMo3BonsieT HaCTpoUTb YKasaHHbI multicast-noTok ¢ NOMOLLbIO

HECKOJ1IbKMX KOMaHA4, TO €CTb HaCTpPOUTb HECKOJIbKO MNOopTOB,

KOoTOopble MOryT nepecbate NOTOK. [locne  HacTpoiku
ynpasneHnsa HanpasneHnem ana multicast-notoka NOTOK MOXHO
Oyoet nepecbinatb TONMbKO 4Yepe3 3TU  HACTPOEHHble

nHTepgencol. Jpyrum nutepdercam He paspeLleHo nepecoinaTb
NOTOK

Hactpolika BblOOpa
mapwpyTta RPF Ha ocHoBe
npasuna camoro AJIMHHOIo

coBnageHuna

BbibrpaeT onTuMarnbHbIM MapLIpyT COOTBETCTBEHHO U3 Tabnumubl
cTaTn4eckom multicast-mapLpyTmsaumm, Tabnuubl
Mapwpytmsauum MBGP n tabnuubl unicast-mapwpytnsaumm B
cooTBeTCcTBMM C nNpaBuinamu RPF. Cpean aTnx Tpex mapLupyToB
B kayectBe mapuwpyTta RPF BbiObnpaetca maplipyT ¢ camou
OITMHHOW MacKOW COOTBETCTBUSA

HacTtporika nmapameTpoB
HernpepbIBHOW  multicast-
NepPECHITKN

Bo Bpems obblyHOM paboTbl SSP CMHXPOHU3MPYET annapaTHyro
Tabnuuy multicast-nepecbinku ¢ NnaTon ynpasneHns B peanbHOM
BpeMeHu. Mocne BKNYEHUS NnaTthbl YNpaBrieHus!, 3arpyxaeTcs
KOMaHga [Ons HacTpolkm multicast control plane Ha slave
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Ocob6eHHOCTb

OnucaHue

management board, n npotokon multicast (Hanpumep, PIM-SM
unn  IGMP  Snooping) noBTOpHO cxoauTcs  (NOBTOpPHast
KOHBepreHums). PyHKUMA HenpepbiBHOWM Mmulticast-nepecbinku
obecneunBaet HernpepbIBHYIO nepecbIsKy NMOTOKOB
multicast-gaHHbIX  BO  BpeMsi  MOBTOPHOW  KOHBEPreHuuu
npoTokona multicast

Hactpolika MexaHn3ma
nepesanmcu npu
nepenosiHEHUN  3anucemn
annapaTHoWu multicast-
NnepechbISIKM

Yaandet camble paHHMe annapaTtHble 3anuMcn wu nobasnseT
HOBblE€ 3anucu, ecnn annapaTtHada Tabnuua nepecbINikn
nepenosiHAeTCA npu co3gaHnm 3anncu muIticast-neperanM

1.3.3. HacTtpoika ocHOBHbIX pyHKUMM |IP multicast-mapwpyTusaumum

Cospgante ceTb PIM 1 obecneydbTe MCTOYHUKN JAHHbBIX U NOSb30BaTENbCKME TEPMUHASILI B CETU
cepsucom multicast IPv4.

1.3.3.1. NMpuHUKMN paboTbl

YCTpONCTBO NoaaepKuBaeT Tabnuuy mapLupyTMsaumm ans nepecbinkm multicast-naketos yepes
npoTokonbl multicast-mapwpyTtnsauumn (Takne kak PIM-DM unu PIM-SM) n nayyaeT CoCTOSAHUSA
YYaCTHUKOB rpynmbl B HAMNPSMYO NOAKMIOYEHHOM cermeHTe ceTn Yyepes IGMP. XocT oTnpasnseT
coobuieHna Report IGMP ans npucoeamnHeHust K ykasaHHon rpynne IGMP.

1.3.3.2. ConyTtcTBYylOLWan KOHthuUrypauma

Bknro4yeHune multicast-mapwpytusaumum IPv4

Mo ymonuaHuio multicast-mappytmnsauus IPv4 oTknoyeHa.

3anyctute ip multicast-routing, 4tobbl BKNOUMTL Multicast-mapwpyTtmsauumto IPv4.

HacTtpouka IP multicast-mapwpyTusaumm Ha uHTepdence

Mo ymonuanuio IP multicast-mapLipytnsaumsi Ha MHTepdence oTKMNIOYEHa.

3anyctuTte

ip pim

spase-mode wnm ip pim dense-mode, 4TOObl  BKOYUTb

IP multicast-mapLpyTnsauuio Ha nHTepdence.

1.3.4. HacTtpowka nopora TTL

Hactpointe nopor TTL pgna wuHTepdenca, TO €CTb MWHMManbHoe 3HayeHne TTL Ans
multicast-nakeToB, pa3peLleHHOe Ha UHTepdece.

1.3.4.1. NMpuHUKMN paboTbl

HacTtponte nopor TTL ana wuHTepdenca u npoBepbTe 3HauveHus TTL multicast-nakeTos.
Multicast-nakeTbl, 3Ha4yeHust TTL koTopbix NpeBbiWwatoT nopor TTL nHrepderica, nepecobinianTcs,
a nakeTbl, 3Ha4eHus TTL KoTopbIX MeHbLUE, oTbpacbiBaloTCS.

1.3.4.2. ConyTtcTBYylOWan KoHhuUrypauma

Hactpowka nopora TTL

Mo ymonyaHuio nopor TTL nHtepdenca paseH 0.
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3anyctute ip multicast ttl-threshold ttl-value, 4To6bl M3meHnTs nopor TTL uHTepdbenca.
3HaveHue Bapbupyetcsa ot 0 go 255.

Bonbliee 3HayeHue ttl-value o3HauyaeT Oonbllee 3HadeHne TTL nepecbinaeMbix
multicast-nakeToB..

1.3.5. Hactponka konuyectBa 3anucen, KOTOpble MOXHO Aob6aBuTb B
Tabnuuy multicast-mapwpyTtusauum

Kaxablh nakeT gaHHbIX multicast, NoNy4YeHHbI Ha YCTPOMCTBE, COXPaHSeT COOTBETCTBYHOLLYIO
3anucb  nepecbinkn  mapwpyta IP multicast.  OgHako  n3bbITOYHbIE  3anucu
multicast-mapwpytmsagum  MOryT  mucyepnatb  NamsaTb  YCTPOMCTBA M YXYOLWUTb
NPON3BOAUTENBHOCTL YCTPOMCTBA. Bbl MOXeTe orpaHu4nTb KONMYECTBO 3anucen B Tabnuvue
IP multicast-mapwpytmsaumm B 3aBUCUMOCTU OT (pakTuyeckux TpeboBaHuUM K ceTn u
NpPon3BOAUTENBHOCTU cepBuIca.

1.3.5.1. NMpuHUKUN paboTbl

KonnyectBo 3anucen B Tabnuue IP multicast-mapLupytmsaumm orpaHM4yeHo B 3aBUCUMOCTU OT
dakTudecknx TpeboBaHMN K MNPOM3BOAUTESNBHOCTM CEeTU UM CepBUCOB ANns obecneyeHus
NPon3BOANTESNbLHOCTU YCTPOUCTBA.

1.3.5.2. ConyTtcTBYrowas KoHdurypaums
HacTtponka konunyectBa 3anucen, KOTOopble MOXHO Ao6aBuUTbL B Tabnuuy
multicast-mapwpyTusaumm

Mo ymonuanuio B Tabnuuy IP multicast-mapLipytmusaumm MoxHo obasutb makcumym 1024
3anucu.

3anyctute ip multicast route-limit limit [ threshold ], 4yToObl M3MEHNUTL KONIMYECTBO 3anncen,
KoTopble MOXHO fo6aBuTh B Tabnuuy IP multicast-mapwpyTtnsauun. 3HavyeHne BapbmpyeTcs oT
1 0o 65536.

Bonblee 3HadeHue limit o3HavaeT Gonbluee KONMYECTBO 3anMCen, KOTOpPbIE MOXHO 406aBUTL B
Tabnuuy IP multicast-mapLpyTtusaumm.

1.3.6. HacTpouka rpaHuubl IP multicast-mapwpyTtusaumm

HacTtponte rpanuuy IP multicast-mapwpytmnsaumm, 4ToObl yKas3aTb [OManasoH nepenayvn
multicast-nakeTos.

1.3.6.1. NMpuHUKMN paboTbl

Mpanuua IP multicast-maplipyTnsaummn HacTpamBaeTCcs AN yKasaHWsl AuanasoHa nepegayu
multicast-nakeToB. Korga Ha mHTepdpelice HacTpoeHa rpanuua IP multicast-mapipyTtusauum,
3TOT MHTEpdEeNC He MOXEeT nepecbinate MnM npuHMMaTb multicast-nakeTel, B TOM 4ucne
OTNpPaBMEHHbIE C JTIOKANbHOIO XOCTa.

1.3.6.2. ConyTtcTBYlOWan KOHthuUrypaumsa
HacTtpouka rpaHuubl IP multicast-mapwpyTmnsaumm

Mo ymonuaHuto rpaHmua IP multicast-mapLupytusaumm He HacTpoeHa.

3anyctute ip multicast boundary access-list [ in | out ] ANa HaCTPOWKM rpaHULbl
IP multicast-mapLpyTusaumu.
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1.3.7. Hactpo#mka ctatnyeckoro mapuwpyTa I[P multicast-mapwpyTunsaumm

HactponTe cratnyeckui mapwpyT IP multicast-mapwpyTtnsaumm, 4tobbl ykasatb MHTEPdENC
RPF vnn cocega RPF anga naketos multicast n3 ykazaHHbIX MICTOYHMKOB multicast.

1.3.7.1. NMpuHUKUN paboTbl

MpoBepka RPF BbinonHAeTca nocrne nepecbiikyn multicast-naketoB. CTatndecknini mapLupyT
IP multicast-mapLupyTsaumm MOXHO HacTpouTb ANns ykasaHuus nHtepdernca RPF unu cocega
RPF gna naketoB multicast n3 ykazaHHbIX MICTOYHMKOB multicast.

1.3.7.2. ConyTcTBYrowas KoHdurypaums

Hactpouka ctatnyeckoro mapuwpyTa IP multicast-mapwpyTtusauum
Mo ymonuyaHuto ctatnyecknin mapipyT IP multicast-mapLipytnsaumm He HaCTPOEH.
3anyctuTe ip mroute source-address mask { [ bgp | isis | ospf | rip | static ] { v4rpf-addrress |

interface-type interface-number } } [ distance ] ons HacTpoMkM cTaTU4ECKOro MmapLupyTa
IP multicast-mapLupyTmnsaumn.

1.3.8. Hactponka ynpaBneHus HanpaBneHUeM YPOBHSA 2 ansa
multicast-noTokoB

HacTtponTe ynpaBneHue HanpasneHmem ypoBHs 2 and multicast-notokos, 4TOOblI yNpaBnaTb
nepecbinkon multicast-noTokoB Ha UHTepdence.

1.3.8.1. NMpuHUKMN paboTbl

HacTtponTte ynpaBneHue HanpaBneHnem ypoBHA 2 gnd multicast-notokoB n uHTEpdenc
nepecbIniki, 4To6bl Multicast-noTokn MOXHO ObINO nepechbinatbh TOMbLKO Yepe3 HaCTPOEHHbIEe
NMHTepdencel. B aTom cnyyae MOXHO ynpaBnsTb NEpeChIKon multicast-noTokos ypoBHs 2.

1.3.8.2. ConyTtcTBYylOLWan KoOHhuUrypauma

Hactpouka ynpaBneHus HanpaBneHuem ypoBHs 2 anAa multicast-noTokoB
Mo ymonyaHuio ynpaBneHMe HanpaeneHmeM ypoBHs 2 ans multicast-noTokoB OTKAOYEHO.

3anyctuTe ip multicast static source-address group-address interface-type interface-number
05151 HACTPOWKM yNpaBrieHUs1 HanpaBneHnem ypoBHS 2 ans multicast-noTokos.

1.3.9. Hactponka BblGbopa mapwpyta RPF Ha ocHoBe npaBuna camoro
AJNIMHHOro coBnageHus

Bbibepute  onTMManbHbIA  MapwpyT  COOTBETCTBEHHO M3  Tabnuubl  CTaTUYECKOW
multicast-mapLipyTtnsauun, Tabnuupl MapLipyTmM3aumm MBGP n Tabnuupl
unicast-mapwpyTtmsaumm 1 BblbepuTe MapLUpyT C CaMOW AJIMHHOM MacKOW COOTBETCTBUS B
KayecTtee mapLipyta RPF n3 tpex ontmmarnbHbIX MapLUpyTOB.

1.3.9.1. NMpuHUKMN paboTbl

CraTtudecknin mappyTt multicast, mapwpyt MBGP 1 mapupyT unicast-pacchbiiiki, KOTOpble
MOXHO McCMnonb3oBaTb AN npoBepkn RPF, BbibupaloTcss COOTBETCTBEHHO W3 Tabnuupl
cTtatudeckon multicast-mapwpyTtusaumn, Tabnuubl MapwpyTtnsdaumm MBGP u  T1abnuupl
unicast-mapLpyTnsaumm B COOTBETCTBUM C Npasunamu RPF.

e Ecnu ncnonbsyeTca npaBumio camoro ANMHHOIMO COOTBETCTBUSA, B KayecTBe MapLupyTa
RPF BbiGupaetcs mMaplpyT C camol ANWMHHOW MacKkow cooTeeTcTBusA. Ecnn Tpu
MapLipyTa MMeKT OAMHAKOBYK MacKy, B KayecTBe Mmapwpyta RPF Bbibupaetcs
MapLUpyT C HauBbICLUIUM NpUopuTeToM. ECriv OHM MMET OAMHAaKOBbLIA MPUOPUTET,
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MapLUpyTbl RPF BblGUparoTca B nocrniegoBaTensHOCTH CTaTU4eCcKoro
multicast-mapLupyTa, mapwpyTta MBGP u unicast-mapuipyTa.

e B npoTtuBHOM cnyyae B kayecTBe MapLipyTa RPF BbiOMpaeTca mapLupyT C HAUBbICLUMM
npuopuTeToM. ECnn oHM MMEeroT 0ANHAKOBbLIN NpUopuTeT, MapwpyTbl RPF Bbibupatotcs
B nocnegoBaTeNbHOCTU cTaTudeckoro multicast-mapwpyta, Mapwpyta MBGP u
unicast-mapLupyTa.

1.3.9.2. ConyTcTBYrowas KoHdurypaums

Hactpounka BbiGopa mapwpyta RPF Ha ocHOBe npaBuna camoro AJSIMHHOrO
COOTBETCTBUA

Mo ymonyaHuio B kavyecTse MmapLupyta RPF BbiGupaeTcs MapLupyT ¢ HanBbICLLUMM NPUOPUTETOM.
Ecnn  oHM  uvmewT oaMHaKoBLIM - npuopuTeT, MapwpyTtbl  RPF  Bbibupaiotca B
rnocrnegoBaTenbHOCTU cTaTu4eckoro multicast-mapLupyTa, MapLipyTa MBGP 7
unicast-mapLupyTa.

3anyctuTe ip multicast rpf longest-match, 4tobbl HacTponTb BLIGOP MapLpyTa RPF Ha ocHOBe
npaBuna camoro AJSIMHHOIO COOTBETCTBMS.

1.3.10. HacTtpouka napameTpoB HenpepbIBHOM Multicast-nepecbInku

OYHKUMSA HenpepbiBHOM nNepechbinikn  obecneynBaeT HENpPepbIBHYD MNEPECHIIKY MOTOKOB
multicast-AaHHbIX BO BpeMs MOBTOPHOW KOHBEPreHLMn npoTokonos multicast.

1.3.10.1. NMpuHUKUN paboTbl

Bo Bpemss HopmanbHOM paboTbl SSP  CUHXPOHM3MPYET annapaTtHyi  Tabnuuy
multicast-nepecobInku ¢ NNaTon yrnpaeneHus B pexvme peanbHOro BpemeHun. Nocne BKYeHus
nnaTbl YNpaBneHns 3arpyxaetcs KomaHga HacTponku control plane multicast ncxogHown slave
nnaTbl ynpaeneHus, n npotokon multicast (Hanpumep, PIM-SM nnn IGMP Snooping) NnOBTOPHO
cxogutca  (noBTOopHas  koHBepreHums).  OPyHKUMSA  HenpepbiBHOWM  multicast-nepechbinku
obecneumBaeT HeMpepbIBHYHO MEpechisiky NOTOKOB multicast-gaHHbIX BO Bpemsi MOBTOPHON
KOHBepreHumn multicast-npoTokonos.

Mo wncTeyeHMM 3agaHHOrO nepuoda KOHBEPreHUMM MNPOTOKONOB BCe 3anucu  Tabnuvubl
multicast-nepechbiniki, KOTOpble He OOHOBMAKTCA B TEYEHME MNepuoda KOHBEPreHuuu,
yaansioTcs.

1.3.10.2. ConyTtcTBYlOLWan KOHthUrypaumsa
HacTtponka MakcumanbHOro nepuoga Ans KOHBEpPreHUuUM npoOTOKONOB
multicast

Mo ymonuaHuMio MakcumanbHbI nNepuod  KoHBepreHumum multicast-npoTokona coctaenseT
20 cekyHg.

3anyctute komaHgy msf nsf convergence-time time, 4ToGbl HACTPOUTL MaKCUMMAarbHbIN
nepuog KoHBepreHumm multicast-npotokona. 3HadyeHne Bapbupyetcs ot 0 go 3600 c.

Bonblwee 3HayeHune time o3HavaeT 6onee ANMTENbHbBIA MakCUMarnbHbIA NEPUOL, KOHBEPTEHLMM
multicast-npoTtokona.

Hactponka Leakage Period multicast-naketoB
Mo ymonuaHuto Leakage Period multicast-naketos coctasnsieT 30 c.

3anyctute msf nsf leak interval, 4tobbl HacTpouTb Leakage Period multicast-nakeTtos.
3HayveHune Bapbupyetcsa ot 0 go 3600 c.

Bonbliee 3HayeHue interval o3HavaeT bonee anuTtenbHbin Leakage Period.
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1.3.11. Hactpoka MexaHM3Ma nepesanucu MNpu nepenosiHEHUN 3anuceun
annapatHou multicast-nepecbInku

YaanaTcs camble paHHne annapaTtHble 3an1Mcn 1 ,D,O6aBJ'IF|}OTCF| HOBbIE€ 3arnncu, ecrnu Ta6n|/|u,a
annapaTHoﬁ nepecbINikKn nepenoriHaeTcd npn co3gaHnnm 3anucen multicast-neperanM.

1.3.11.1. NMpuvHUKUN paboTbl

YaanaTca camble paHHne annapaTtHble 3an1mcn n ,D,O6aBJ'IF|I'OTC$I HOBbIE€ 3arnncun, ecnun Ta6nmua

annapaTHO|7| nepecbINikKn nepenorHdaeTcd npn co3gaHnm 3anucen muIticast-neperanM.

1.3.11.2. ConyTcTBYlOWAa KOHtUrypaumsa

HaCTpOﬁKa MexXaHu3mMma nepes3anncum npu nepenosiHeHnn 3anucen annapaTHoﬁ

multicast-nepecbIinku

Mo ymMmon4yaHnw  MexaHnu3m

nepesanncn npu

multicast-nepecbInikn OTKMNIOYEH.

nepenosfiHeHnn

3anucer annapaTHOM

3anyctute msf ipmc-overflow override gns HacTpoWkM MexaHuama nepesanucn npu
nepenosiHeHUN 3anuncen annapaTtHon multicast-nepechkinku.

1.4. KoHdurypauus

KoHdurypaums OnucaHue u KOMaHAa

HacTpownka ocHOBHbIX | (OBsa3aTenbHbIM) OH ucnonb3dyeTcs ANs HacTPOWKM cepsuca
dyHkumMn  IP_ multicast- | multicast

MapLIpyTU3aLmm

ip multicast-routing

BkntovaeT yHkumo multicast-
MapLpyTtusauum IPv4

Hactponka nopora TTL

OnuyuoHanbHO

ip multicast ttl-threshold ttl-
value

HactpanBaeTr nopor TTL ans
NnHTepdenca

HacTtporika konuyectBa | ip multicast route-limit limit | OrpaHnumBaet KONMYecTBO
3anucemn, koTopble MoxHo | [threshold ] 3anucen, KoTopble MOXHO
pobasutb B Tabnuuy nobaBuTb B Tabnuuy
multicast- multicast-mapLpyTmsaumm
MapLIpyTU3aumum
Hactporika rpanuubl [P | ip multicast boundary | HactpanBaetr wuHTepdenc kak
multicast- access-list[in | out ] rpaHuuy multicast ans
MapLIpyTU3aumum yKa3aHHOW rpynmbl
HacTtporika ctatnyeckoro | ip mroute source-address | HactpanBaeT CcTaTU4eCcKun
mMapwpyT 1P multicast- | mask { [ bgp | isis | ospf | rip | | mapwpyT
MapLLpYTM3aLIMK static ] { védrpf-addrress || IP multicast-mapwpyTu3aumm

interface-type interface-

number } } [ distance ]
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KoHdurypauus OnucaHue u KomaHaa
HacTponka ynpaeneHus | ip multicast static source- | YnpasnseTt HanpaBneHnem
HanpaBneHnem ypoBHs 2 | address group-address | noTokoB OaHHbIX Ha
ans multicast-notokos interface-type interface- | HTepdencax ypoBHs 2

number

HacTtpowka Bblbopa | ip multicast rpf longest- | HactpanBaeT BbiGop MaplpyTa
MapLipyTa RPF Ha | match RPF Ha ocHOBe npasuna camoro

OCHOBE MNpasuna camoro
ONMWMHHOIo coBnageHnd

OJTMHHOIO COOTBETCTBUA

Hactporika napameTpos
HenpepbiBHOW multicast-

nepecbuiku

msf nsf convergence-time
time

HactpanBaeT  MakcumarnbHbIN
nepvog KOHBEpreHumm
multicast-npoTokona

msf nsf leak time

HacTtpanBaet Leakage Period
multicast-nakeToB

HacTtporka mexaHu3ma
nepesanmcu npu
MEePEnoSIHEHUN  3anuUCeNn
annapatHon  multicast-

nepechblikn

msf ipmc-overflow override

HacTtpauBaeTt MeXaHn3m
nepesanucu npu nepenosiHeHUN
3anucen annapaTtHomn

multicast-nepechinku

1.4.1. HacTtpoinka ocHOBHbIX pyHKUMM |IP multicast-mapwpyTusauum

1.4.1.1. OdphbeKkT KOHhUrypaumm

Cospgainte cetb PIM 1 oGecneybTe NCTOYHMKM AaHHbIX U NONb30BaTENbCKME TEPMUHATbI B CETU

cepsucom multicast IPv4.

1.4.1.2. NMpumeyaHunsn

CeTb PIM gomkHa ucnonb3oBaTh CYLLECTBYHOLME Unicast-mappyTel B ceTu. [Moatomy B ceTu
HeobXoaMMO HacTpoOUTb MapLpyThl IPv4.

1.4.1.3. llarn HacTpomnku

Bknro4yeHmne multicast-mapwpyrusaumm IPv4

e OOsA3aTenbHbIN.

o  Multicast-mapwpytnsauus IPv4 gomkHa ObiTb BKITHOYEHA HA KaXXA0M MapLupyTM3aTtope,
€CIn He yKa3aHo MHOe.

Bknro4yeHue IP multicast-mapwpyTtusauum gna uHtepdenca

e O0OsA3aTenbHbIN.

e [lpoTokon IP multicast-mapLupyTusauum gomkeH 6biTb BKNOYEH Ha MHTEpAdencax, ecnm

He yKa3aHO MHoe.
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1.4.1.4. NMpoBepkKa

Bkntounte nctovHmnkn multicast gna otnpaeku multicast-nakeToB KU XOCTbl Nofb3oBaTenen ans
npucoeanHeHns K rpynnam.

I'IpOBepre, MOTYT I NOoJNib30BaTesNIbCKMe XOCThbl yCneLwHO nony4yaTb NnakeTbl N3 Kakaom rpynnbl.

1.4.1.5. CBA3aHHble KOMaHAbI

Bknro4yeHune multicast-mapwpytusaumum IPv4

KomaHpa ip multicast-routing
KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexunum

HacTtpouka IP multicast-mapwpyTtusaumm
NPUMEYAHMUE: ana Hactporku IGMP cm. pasgen Hactporika IGMP.
NPUMEYAHMUE: nna Hactporikn PIM-DM cm. pasgen Hactpovika PIM-DM.
NPUMEYAHMUE: nna Hactpoviku PIM-SM cm. pasgen Hactpowka PIM-SM.

Mocne BknoyeHns multicast yposHs 3 B private VLAN un super VLAN © Hanu4mm nctovHuka
multicast B sub-VLAN, Heobxoaumo ckonmpoBaTb LOMOMHUTENBHYO 3anncb, BXOAOM KOTOPOW
asnsaetca sub-VLAN, B koTopyto noctynaeTt multicast-noTok, n3-3a npoBepkn JOCTOBEPHOCTU BO
Bpemsa multicast-nepecbinku. 310 NpMBOAUT K 3aHATUO OAHOW AOMOSTHUTENBHOW annapaTHOn
3anuncu multicast 1 ymeHbLleHUo Ha ogHY B eMKOCTU multicast.

OTo6paxeHune uHcpopmauum o Tabnuue multicast-nepecbinku

KomaHga show ip mroute [ group-or-source-address [ group-or-source-address | ] [
dense | sparse ] [ summary | count ]

Onuncanne group-or-source-address: ykasblBaeT agpec rpynmnbl v agpec NCTOYHUKA.
napameTpa group-or-source-address: yka3blBaeT aapec rpynmbl UM aapec UCTOYHMKA.
dense: oTtobpaxkaeT OCHOBHYtO (core) 3anucb multicast PIM-DM.
sparse: oTobpaxxaeT OCHOBHYO (core) 3anucbk multicast PIM-SM.

summary: oTobpaxaeT CBOAHYW  MHGOPMaUMIO O  3anucax
multicast-mapLupyTtnsauum.

count: oTobpaxaeT WHdoOpMauMld O noacdeTe O 3anucax
multicast-mapLupyTtnsauum

KomaHaHbIn Pexnmbl NpUBUMIErMpoBaHHOMN, rnobansHon " nHTEepencHom
pexnm KOHGoMrypaumm

PykoBoACTBO No | OTM Tpu NapameTpa SIBMSTCA Heobs3aTenbHbIMU, @ aapec UCTOYHMKA U
MCMNONb30BaHMIO | afpec rpynmbl 4OSMKHbI ObiTb YKa3aHbl OHOBPEMEHHO.

Ecnu He ykasaH agpec UCTOYHMKA UK agpec rpynnbl, 0TobpaxarTcsa Bce
3anucn MFC.

Ecnu ykasaHbl TONbKO agpec UCTOYHMKA U agpec rpynnbl, oTobpaxarTcs
3anucu MFC o6 agpece ncTouyHunka n agpece rpynnbl
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1.4.1.6. Npumep KoHdUrypaumm

Co3spaHue cepBuca IP Multicast B cetu IPv4 n

CueHapun:

Gi 0/2

nopaepxka PIM-DM

B

McTouHMK multicast

PucyHok 1-3.

Gi 0/2
sssmnnnnm **

Gi 0/1

L]

NpuemHuK A

Warn
HaCTPOWKK

e Hactponte npoTtokon unicast-
OSPF) Ha mappyTnsaTope.

e Bknrounte multicast-mapLupyTumsaumto

MapLupyTmMsaTopax.
e Bknounte PIM-DM Ha

MapLipyTM3aumm

nHTepdencax

IPv4  (Hanpumep,

IPv4 Ha BCeX

B3aMMOAEeNCTBUSA

(interconnection) ycTponcTB W uHTepdencax And MNOSKIHYEHNS

NoJ1b30BATEJIbCKMX XOCTOB N UCT

OYHUKOB multicast

A# configure terminal

A(config)# ip multicast-routing
A(config)# interface GigabitEthernet 0/1
A(config-if)# ip pim dense-mode
A(config-if)# exit

A(config)# interface GigabitEthernet 0/2
A(config-if)# ip pim dense-mode
A(config-if)# exit

B# configure terminal

B(config)# ip multicast-routing
B(config)# interface GigabitEthernet 0/1
B(config-if)# ip pim dense-mode
B(config-if)# exit

B(config)# interface GigabitEthernet 0/2
B(config-if)# ip pim dense-mode
B(config-if)# exit
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MpoBepka

e  Bkmounte ncrouHunk multicast (192.168.1.100) ona oTnpasBku NakeTos
B G (233.3.3.3). Paspewumte npueMHuKy A npucoegmHuTbes K G.

e [lpoBepbTe multicast-nakeTbl, MNOMNy4YeHHbIE MNPUEMHMKOM  A.
MpuemHuk A OOMmMKeH UMeTb BO3MOKHOCTb nony4vatb
multicast-nakeTbl oT G.

e [lpoBepbTe Tabnuubl multicast-nepecbinki Ha A n B

A# show ip mroute

IP Multicast Routing Table

Flags: | - Immediate Stat, T - Timed Stat, F - Forwarder installed,
R - RPT, S - SPT, s - SSM Group

Timers: Uptime/Stat Expiry

Interface State: Interface (TTL)

(192.168.1.100, 233.3.3.3), uptime 00:01:55, stat expires 00:02:19
Owner PIMDM, Flags: TFS

Incoming interface: GigabitEthernet 0/1

Outgoing interface list:

GigabitEthernet 0/2 (1)

B# show ip mroute

IP Multicast Routing Table

Flags: | - Immediate Stat, T - Timed Stat, F - Forwarder installed,
R - RPT, S - SPT, s - SSM Group

Timers: Uptime/Stat Expiry

Interface State: Interface (TTL)

(192.168.1.100, 233.3.3.3), uptime 00:00:35, stat expires 00:02:55
Owner PIMDM, Flags: TFS

Incoming interface: GigabitEthernet 0/2

Outgoing interface list:

GigabitEthernet 0/1 (1)

1.4.1.7. PacnpocTpaHeHHble OLMOKHK

e Unicast-mapwpyT IPv4 HacTpoeH HenpaBubHO.
e Ha mapwpyTtnsaTtope He BknoueHa multicast-mapwpyTtunsaums 1Pv4.

e IP multicast-mapLupyTnsauuna He BKMoYeHa Ha UHTepdence.
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1.4.2. HacTtpounka nopora TTL

1.4.2.1. dpheKkT KOHUrypaumum

HacTtponte nopor TTL ana wuHTepdpenca u nposepbTe 3HadeHua TTL multicast-nakeTos.
Multicast-nakeTbl, 3Ha4yeHusa TTL koTOpbIX NpeBbIWaoT nopor TTL nHtepdenca, nepecobinarTcs,
a nakeTbl, 3Ha4YeHusa TTL KOTOpbIX MEHbLUE, OTOpacbIBalOTCS.

1.4.2.2. NMpumeyaHus

Heobxoanmo HacTpouTb ocHoBHble (basic) dyHkumm IP multicast-mapLipyTtusaumm.

1.4.2.3. llarn HacTpounkun

YctaHoBuTe nopor TTL Ha uHTepdencax mapwpyTtudatopa PIM, ecnun He ykasaHo MHOeE.

1.4.2.4. NMpoBepkKa

Bkniounte wuctouyHukm multicast gna  otnpaBkM  multicast-naketoB M XOCThI
nonb3oBaTtenen Ans NPUCoOeaNHEHNs K rpynnam.

YcraHoBuTe nopor TTL Ha 3HadeHne, npeBbiwatowlee 3HadveHne TTL multicast-nakeTa
Ha  uWHTepdence  mapwpytmsatopa PIM,  Hanpsmylo  NOAKNIOYEHHOM K
Nnonb3oBaTENbCKOMY XOCTYy, M MPOBepbTe, MOXET NN nonb3oBaTesfb MONyYnTb
multicast-nakeT.

1.4.2.5. CBsi3aHHble KOMaHAbI

HacTtponka nopora TTL

KomaHga ip multicast ttl-threshold ttl-value

Onucanne ttl-value: ykasbiBaeT nopor TTL ansa vHtepdenca. 3Ha4yeHne HaxoanTcs B
napameTpa avnanasoHe oT 0 go 255. 3HayeHne no ymonyaxHmo — 0

KomaHaHbIn Pexnm HacTpoikn nHtepdenca

pexunm

PykoBogcTBO No | YCTPOMCTBO C Noagep)kkom multicast MOXeT COXpaHsaTb MOporoBoe
ncnonb3oBaHuio | 3HaveHne TTL ans kaxkgoro uHtepdpenca. Multicast-nakeTbl, 3HaueHna TTL

KoTopbIx npeBbiwatoT nopor TTL nHtepdgenca, nepecbinarnTcs, a NakeThl,
3HayeHus1 TTL KoTopbix MeHbLUe, oTOpackiBatoTes. [Nopor TTL gencreyet
TONbKO Ansl kagpoB multicast n gomkeH GbITb HACTPOEH Ha UHTepdencax
ypoBHS 3
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1.4.2.6. Npumep KoHdUrypaumm

Co3paHue cepBuca IP Multicast B cetn IPv4 M HacTpouka NOporoBoro
3HavyeHusa TTL

CueHapun:

McTouHKMK multicast

B
Gi 0/2 Gi 0/2

ssssmmnnm ** sssmmnnn **
Gi 0/1

MNpuemHuK A
PucyHok 1-4.
Warn e HacTtponte ocHOBHble dyHKUuMM IP  multicast-mapLipyTusauuu.
HaCTPOWKU (nponyLueHo)
e Hactponte nopor TTL paBHbim 100 Ha wuHTepdence Gi 0/2
ycTponctea A
A A# configure terminal
A(config)#int gigabitEthernet 0/2
A(config-if-GigabitEthernet 0/2)#ip multicast ttl-threshold 100
A(config-if-GigabitEthernet 0/2)# exit
MpoBepka Bkntounte uctounmk multicast (192.168.1.100) ans otnpaBku naketoB B G
(233.3.3.3). Paspewwunte npuemHuky A npucoegmHutbes Kk G.
e Hactponte nopor TTL paBHbim 100 Ha wHTepdence Gi 0/2
ycTponcTBa A, 4To npesblwaeT 3HadeHne TTL multicast-nakera.
e [lpoBepbTe pasHuUy Mexay 3anucamu nepecbinikn MaplpyTta 4o u
nocrne HacTtpowku nopora TTL
Mepen A# show ip mroute
HaCTPONKON
nopora TTL
IP Multicast Routing Table
Flags: | - Immediate Stat, T - Timed Stat, F - Forwarder installed,
R - RPT, S - SPT, s - SSM Group
Timers: Uptime/Stat Expiry
Interface State: Interface (TTL)
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(192.168.1.100, 233.3.3.3), uptime 00:00:08, stat expires 00:03:29
Owner PIMDM, Flags: TFS

Incoming interface: GigabitEthernet 0/1

Outgoing interface list:

GigabitEthernet 0/2 (1)

Mocne A# show ip mroute
HaCTPOMKK

nopora TTL
IP Multicast Routing Table

Flags: | - Immediate Stat, T - Timed Stat, F - Forwarder installed,
R - RPT, S - SPT, s - SSM Group

Timers: Uptime/Stat Expiry

Interface State: Interface (TTL)

(192.168.1.100, 233.3.3.3), uptime 00:00:01, stat expires 00:03:29
Owner PIMDM, Flags: TFS

Incoming interface: GigabitEthernet 0/1

Outgoing interface list:

GigabitEthernet 0/2 (100)

1.4.3. Hactpoka konu4ecTBa 3anucer, KOTOpble MOXHO Aob6aBuTb B
Tabnuuy multicast-mapwpyTusauum

1.4.3.1. dphbeKkT KOHUrypaumm

Kaxabii nakeT gaHHbIX multicast, nonyyYeHHbI Ha YCTPOMCTBE, COXpPaHSeT COOTBETCTBYHOLLYIO
3anMcb  MEpecblikM  MapLupyTa IP  multicast. OpgHako  M3BbLITOYHbIE  3anUcK
multicast-mapwpyt1saumm  MOryT  ucyepnaTb  NaMdaTb  YCTPOMCTBA U yXygoWwwuTb
NpoV3BOAUTENBHOCTbL YCTPONCTBA. Bbl MOXETe orpaHMynTb KONMYECTBO 3anuncen B Tabnuue IP
multicast-mapLpyTnsaumm B 3aBUCUMOCTN OT (pakTUYeCKnx TpeboBaHMIM K NpOM3BOANTENBHOCTH
ceTu u cepsuca.

1.4.3.2. NMpumeyaHunsn

Heobxoanmo HacTpouTb OCHOBHbIE yHKUMM IP multicast-mapwpytmnsaumn.

1.4.3.3. llarn HacTpounku

OrpaHn4ybTe Konu4yecTBO 3anucen B Tabnuue IP multicast-maplpytmM3aumm B 3aBMCMMOCTU OT
dakTnyeckmnx TpeboBaHMn K NPOM3BOAUTENBHOCTM CETU U CEPBUCA.

1.4.3.4. NMpoBepka

OtnpaBbTe N rpynn multicast-naketoB M3 UCTOYHMKA multicast B ceTun, HAcCTpouTe XOCTbl
nonb3oBaTtenen Ang NpucoeamHEHUs K rpynmnam, HacTPOWTE KONMYECTBO 3anucen, KoTopble
MOXHO AobasuTb B Tabnuuy IP multicast-mapwpytmusauumn, kak N-1, n nposepbTe, 4TO
multicast-nakeT, NONyYeHHbIN MNOMNb30BaTENLCKUM XOCTOM, NpuHaAneXxuT rpynne N-1.
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1.4.3.5. CBA3aHHble KOMaHAbI

HacTtponka konuyectBa 3anuMcel, KOTOpble MOXHO A06aBUTbL B Tabnuuy
multicast-mapwpyTusaumm

KomaHga ip multicast route-limit limit [ threshold ]

Onucanwne limit: yKasblBaeT KOJSIN4eCTBO 3anucen B Tabnuue

napameTpa multicast-mapLipytnsauum. 3HayeHne HaxoguTcsa B AuanasoHe oT 1 fo
65 536. 3HavyeHune no ymon4yaHuio — 1024.
threshold: yKasblBaeT KOnn4ecTso 3anvcen B Tabnuue
multicast-mapLupyTtnsauum, npu KOTOpPbIX oTobpaxkaeTcs

npegynpexgatoulee cooblieHme. 3HavyeHre no ymondaHmo — 65 536

KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexmm

PykoBogcteo no | M3-3a orpaHnyeHni annapaTtHbiX PECYpPCOB 3anucy  MapLupyTusaumm,
MCNONb30BaHMIO | BbIXOASLWME 3a npedensl AvanasoHa, paspelleHHoro obopyaoBaHueM,
MOryT ObITb NepeHanpaBneHbl TONIbKO NPOrpaMMHbIM obecrnevyeHmem, 4YTo
yXyguwaeT NpoM3BOAUTENBHOCTb

1.4.3.6. NMpumep koHdUrypaumm

Co3spaHue cepBuca IP Multicast B cetu IPv4 n HacTponka Konm4ecTsa 3anucen,
KOTOpPble MOXXHO f06aBUTb B Tabnuuy multicast-mapwpyTtmnsaumm

CueHapun:

B

Gi 0/2 Gi 0/2
sssmmmnnm ** sssnnnnnm **

Gi 0/1

MecTouHMK multicast

MNMpuemHuk A

PucyHok 1-5.

Warn e HacTtponte ocHOBHble pyHKuMmn IP multicast-mapLipyTmsaumm.
HaCTPOWKM (nponyLeHo)

e HacTpownTe KonnM4ecTBO 3anmcen, KoTopble MOXHO Ao06aBUTbL B Tabnuuy
multicast-mappyTtnsaumm Ha yctponcTtse B, kak 2

B B# configure terminal
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B(config)# ip multicast route-limit 2

MpoBepka

Bkntounte unctoyHnk multicast (192.168.1.100) gns otnpaBkn naketoB G1
(233.3.3.1), G2 (233.3.3.2) n G3 (233.3.3.3). Paspewmnte npuemHuky A
npucoegnHnteca kK G1, G2 n G3.

e [lpoBepbTe multicast-nakeTbl, NONy4YeHHble NpuemMHuKom A. MNpuemHuk
A [OomKeH MMeTb BO3MOXHOCTb nofiydaTb Mmulticast-nakeTbl U3 OByx
rpynn n3 G1, G2 n G3.

e [IpoBepbTe 3anncu multicast-mapLupytmnsaumm Ha A n B.

e Korga konnuyecTtBo 3anucen B Tabnuue IP multicast-maplpytmnsaumm
AOoCTUraeT BepxXHero nopora, otobpaxaetcs coobLleHne ¢ NoacKka3Kkom

A# show ip mroute

IP Multicast Routing Table

Flags: | - Immediate Stat, T - Timed Stat, F - Forwarder installed,
R - RPT, S - SPT, s - SSM Group

Timers: Uptime/Stat Expiry

Interface State: Interface (TTL)

(192.168.1.100, 233.3.3.1), uptime 00:00:06, stat expires 00:03:24
Owner PIMDM, Flags: TFS

Incoming interface: GigabitEthernet 0/1

Outgoing interface list:

GigabitEthernet 0/2 (1)

(192.168.1.100, 233.3.3.2), uptime 00:00:05, stat expires 00:03:25
Owner PIMDM, Flags: TFS
Incoming interface: GigabitEthernet 0/1

Outgoing interface list:
GigabitEthernet 0/2 (1)

(192.168.1.100, 233.3.3.3), uptime 00:00:00, stat expires 00:03:30
Owner PIMDM, Flags: TFS
Incoming interface: GigabitEthernet 0/1

Outgoing interface list:
GigabitEthernet 0/2 (1)

B# show ip mroute
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IP Multicast Routing Table

Flags: | - Immediate Stat, T - Timed Stat, F - Forwarder installed,
R - RPT, S - SPT, s - SSM Group

Timers: Uptime/Stat Expiry

Interface State: Interface (TTL)

(192.168.1.100, 233.3.3.1), uptime 00:01:13, stat expires 00:03:23
Owner PIMDM, Flags: TFS

Incoming interface: GigabitEthernet 0/2

Outgoing interface list:

GigabitEthernet 0/1 (1)

(192.168.1.100, 233.3.3.3), uptime 00:06:08, stat expires 00:03:23
Owner PIMDM, Flags: TFS

Incoming interface: GigabitEthernet 0/2

Outgoing interface list:

GigabitEthernet 0/1 (1)

Korga konu4yectso 3anucen B Tabnuue IP multicast-maplipytusaumm gocturaet
BEPXHEro nopora, otobpaxaetcs coobLleHne ¢ NoaCKa3KoM.

B#*Dec 26 10:43:07: %MROUTE-4-ROUTELIMIT: IPv4 Multicast route limit 2
exceeded - VRF default

1.4.3.7. PacnpocTpaHeHHble OLMOKHK

Unicast-mapLwpyT IPv4 HacTpoeH HenpaBuIibHO.

1.4.4. HacTtpouka rpaHuubl IP multicast-mapwpyTtusaumm

1.4.4.1. 3dphbeKkT KOHUrypauum

HacTtponte rpanuuy IP multicast-mapwpytmnsaumm, 4TOoObl yKasaTb [OManasoH nepegayvn
multicast-nakeTos.

1.4.4.2. NMpumeyaHunsn

Heobxoanmo HacTpouTb OCHOBHbIE yHKUMM IP multicast-mapwpyTtnsaumn.

1.4.4.3. lLlarn HacTpounkun

HacTponTte rpaHuuy IP multicast-mapLipyTtusaumm Ha nHtepderncax mappyTtusaTtopa PIM, ecnu
He yKa3aHO WHoe.
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1.4.4.4. NpoBepkKa

Bkntounte nctovHmnkn multicast gna otnpaeku multicast-nakeToB KU XOCTbl Nofb3oBaTenen ans
npucoeanHeHns K rpynnam. Hactpounte rpaHuuy IP multicast-maplupyTtmnsaumm Ha uHTepdence
Mapwpytmusatopa PIM, nogkroyeHHOM K XOCTy Mofib3oBaTens, W npoBepbTe, MOXeT nu
nonb3oBatenb nonyvatbe multicast-naker.

1.4.4.5. CBA3aHHble KOMaHAbI

Bknro4yeHune multicast-mapwpytusaumm IPv4

KomaHga ip multicast boundary access-list [in | out ]

Onucanwne access-list: ykasbiBaeT aManasoH agpecos rpynmbl, onpeaeneHHbiin ACL.

napameTpa in: ykasblBaeT Ha TO, YTO rpaHuua IP multicast-mapLupyTmMsaumm BCTynaeT B
cuny BO BXOASALLEM HanpasreHun notoka-multicast.
out: ykasblBaeT Ha TOo, YTO rpaHuua IP multicast-mappyTtusaumm Bctynaet
B CUNY B UCXOASLLEM HanpaBneHnm notoka-multicast

KomaHaHbIn Pexunm HacTponkn nHtepderica

PEXUM

PykoBoactso no
NCMNOmMb30BaHUIO

MNocne BbINonHeHNsA aton komanabl naketbl IGMP n PIM-SM B ananasoHe
rpynn punbTpyrOTCS Ha 3TOM MHTepdence, n NoTokn multicast-gaHHbIX He
NOCTYNaT N He BbIXOAAT Yepes 3TOT MHTepPeNcC.

ACL, cBsi3aHHbIA C 3TOM KOMaHOOW, MOXeT OblTb CTaHZApTHbIM UMK
pacwupeHHbiM ACL. Ona pacwupeHHbix cnvckoB ACL conoctasnsieTcs
TONbKO aApec Ha3Ha4YeHUs U agpec NCTOYHMKA

1.4.4.6. NMpumep KoHdUrypaumm

CospaHue cnyx6bl IP Multicast B cetu IPv4 M HacTpowKka rpaHuubl
IP multicast-mapwpyTrnsaumm

CueHapun:

MecTouHMK multicast

B

Gi 0/2 Gi 0/2
sssmmmnnm ** sssnnnnnm **

Gi 0/1

MNpuemHuk A

PucyHok 1-6.
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LWarn e HacTtponte oOCHOBHble pyHKkUuMM [P multicast-mapLupyTmnsaumm.
HaCTPOWMKU (nponyLueHo)

e Hactpownte ACL Ha ycTponcTee A.

e Hactponte rpanugy I[P multicast-mapwpytmMsaumm Ha uHTepdence
Gi 0/1 yctponicTtea A

A A# configure terminal

A(config)#ip access-list standard ip_multicast
A(config-std-nacl)#deny any

A(config-std-nacl)#exit

A(config)# interface GigabitEthernet 0/1

A(config-if-GigabitEthernet 0/1)#ip multicast boundary ip_multicast A
A(config-if-GigabitEthernet 0/1)# exit

Mpoeepka | Bkntounte mctouHuk multicast (192.168.1.100) gns otnpasBku naketoB B G
(233.3.3.3). Paspelunte npueMHuky A npucoeanHmTbes K G.

3anyctuTte oTnagky ip pim sparse-mode events

A A# debug ip pim sparse-mode events

Jan 120:58:34: %7: VRF(0): No cache message: src 192.168.1.100 for 233.3.3.3 vif
2

*Jan 120:58:34: %7: VRF(0): Ignore No cache message: src 192.168.1.100 for
233.3.3.3 vif 2 in PIM_BOUNDARY_FLT_BOTH rang

1.4.4.7. PacnpocTpaHeHHble OLUMOKHK

Unicast-mapLpyT IPv4 HacTpoeH HenpaBuWIbHO.
1.4.5. HacTtpouka ctatuyeckoro mapuwpyT IP multicast-mapwpyTusaumm

1.4.5.1. 3dphbeKkT KOHhUrypaumum

HacTtponte ctatmyeckuin mapuwpyT IP multicast-mapwpyTtusaumm, 4Tobbl ykasaTb MHTEpPdENC
RPF vnn cocega RPF ansa naketoB multicast n3 ykaszaHHbIX MICTOYHMKOB multicast.

1.4.5.2. NMpumeyaHunsn

Heobxoanmo HacTpouTb OCHOBHbIE yHKUMK IP multicast-mapwpyTtmnsaumn.

1.4.5.3. lLlarn HacTpounku

Cratnyecknii mapipyT IP multicast-mapLupyTmusaumm MOXXHO HaCTPOUTb Ha KaXXOoM YCTPOWUCTBE,
€CIn He yKa3aHo MHOe.

1.4.5.4. NMpoBepka

3anyctute show ip rpf source-address, 4Tobbl npoBepuTb MHGopMaumio RPF ykasaHHOro
NCTOYHMKA.
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1.4.5.5. CBsi3aHHble KOMaHAbI

Hactpouka ocHOBHbIX thyHKUMM IP multicast-mapwpyTusaumm

KomaHpa ip mroute source-address mask { [ bgp | isis | ospf | rip | static ] { v4rpf-
addrress | interface-type interface-number } } [ distance ]

Onucanwne source-address: ykasblBaeT agpec UCToYHMKa multicast.

napameTpa mask: yka3blBaeT Macky agpeca UcToyHuka multicast.
protocol: yka3biBaeT NpOTOKON unicast-mapLupyTusauum, NCnonb3yemMbivi B
JAaHHbIA MOMEHT.
rpf-addrress: ykasbiBaeT agpec cocega RPF (next hop wucTodHuka
multicast).
interface-type interface-number: ykasbiBaeT uHtepdenc RPF (ncxogsawmm
NUHTepdenc ncTtovHuka multicast).
distance: ykasblBaeT pacCTosiHMEe YnpaBfeHus MapLlpyToM. 3HayeHue
HaxoauTcsa B gnanasoHe oT 0 go 255. 3HayeHune no ymonyaxHmio — 0

KomaHaHbIn Pexwum rnobansHon koHurypaumm

PEXUM

PykoBoacteo no | Ctatudeckue mapLupyTbl multicast npuMeHuMbl ToNbKo Ansa nposepkun RPF.

WCNONB3OBAHWIO | Eony eoBxoammo ykasaTh IP-aapec ncxomsiuero nHrepdeiica, Ho He next
hop cratnyeckoro multicast-mapLipyTta, MCXOQAWMNN MHTEPAENC O0IMKEH
ObITb TUNA «TOYKa-TOYKa» (point-to-point)

OTtobpaxeHune nipopmaumm RFP ana ykazaHHOro agpeca MCToOYHMKA

KomaHga show ip rpf source-address

Onuncanne source-address: ykasbiBaeT IP-agpec uctovHuka

napameTpa

KomaHaHbIn Pexnmbl NpUBUIErMpoBaHHOMN, rnobansHon " nHTEepencHom
pexnm KOHGoMrypaumm

PykoBoactBo Mo
NCNOSb30BaHMIO

3TN Tpu napameTpa SABNSIOTCS Heobsi3aTenbHbIMU, a8 aapec UCTOYHUKA U
agpec rpynnbl AOMKHbI ObITh YKa3aHbl 04HOBPEMEHHO.

Ecnu He ykasaH agpec UCTOYHMKA UK agpec rpynbl, oToOpaxarTcs Bce
3anucn MFC.

Ecnu ykasaHbl TONbKO agpec UCTOYHUKA W agpec rpynnbl, oTobpaxkatoTcs
3anucn MFC agpeca nctovHuka n agpeca rpynnbl
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1.4.5.6. Npumep KoHdUrypaumm

Co3paHue cepBuca IP Multicast B cetu IPv4 n nopgaepxka PIM-DM
CueHapun:

MCTOYHMK

PucyHok 1-7.

LWarn e HacTtponTte oOCHOBHble pyHKuun [P multicast-mapLupyTmsauum.
HaCTPOWKU (nponyLueHo)

e HacTponTe cTatuyeckuin MapLipyT K NPUEMHUKY Ha yCTponcTee B

A B# configure terminal
B(config)# ip mroute 10.10.10.10 255.255.255.255 ospf 192.168.1.11

MpoBepka 3anyctnte show ip rpf, 4toGbLI npocMoTpeTb WHopmaumio RPF  Ha
NpUeMHVKe 0O U NOoCcne HaCTPONKU

Mepen B# show ip rpf 10.10.10.10

HACTPOMKOA | RpE information for 10.10.10.10

RPF interface: GigabitEthernet 0/2

RPF neighbor: 192.168.2.1

RPF route: 10.10.10.10/32

RPF type: unicast (ospf)

RPF recursion count: 0

Doing distance-preferred lookups across tables
Distance: 110

Metric: 1

Mocne B# show ip rpf 10.10.10.10
HacTpoMkn RPF information for 10.10.10.10
RPF interface: GigabitEthernet 0/0
RPF neighbor: 192.168.1.1

RPF route: 10.10.10.10/32

RPF type: static

RPF recursion count: 0

Doing distance-preferred lookups across tables
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Distance: 1
Metric: 0

1.4.5.7. PacnpocTpaHeHHble OLMOKHK
e Unicast-mapLpyT IPv4 HacTpoeH HenpaBumbHO.
e Ha mapuwpyTtusaTtope He BknoveHa multicast-mapwpyTtmsaums IPv4.

1.4.6. HacTpomka ynpaBrneHus HanpaBJlieHuem YPOBHS 2 panA
multicast-noTokoB
1.4.6.1. dphbeKkT KOHUrypauum

HacTtponTe ynpaBneHue HanpasneHmem ypoBHs 2 And multicast-noTokos, 4TOOblI yNpaBnsaTb
nepecbinikon multicast-notTokoB Ha MHTepdENce.

1.4.6.2. NpumeyaHus

Heobxoammo HacTpouTb OCHOBHbIE hyHKUMM IP multicast-mapLupytusaumn.

1.4.6.3. lLLlarn HacTpounku

YnpaeneHue HanpaeneHmeM ypoBHSA 2 ans multicast-noTokoB MOXXHO HACTPOUTbL Ha YCTPOMCTBAX
YPOBHS 2, €CIN HE YKa3aHOo UHOoe.

1.4.6.4. NMpoBepkKa

OTtnpaensante multicast-nakeTbl B CeTb, COAEPIKALLYH YCTPOMCTBO A YPOBHA 2, NOAKMYanNTe
HEeCKombKO nosib3oBaTenbCcknx XoctoB K VLAN 1 ycTpoiicTBa A ypoBHS 2 A5 NONYyYeHUs rpynnbl,
HacCTpOMTE ynpaBfieHNe HanpasfeHMEM YPOBHS 2 AnsA NOTOKOB multicast Ha ycTponctee A u
npoBepbTe, NepegatoTcd nu multicast-nakeTbl Ha HACTPOEHHLIN MHTEPdENC YPOBHSA 2.

1.4.6.5. CBA3aHHble KOMaHAbI

Hactpoika ynpaBneHus HanpaBneHueM ypoBHA 2 ana multicast-noTokoB

KomaHga ip multicast static source-address group-address interface-type interface-
number

Onuncanne source-address: onpeaensieT agpec uctovHmka multicast.

napameTpa

group-address: onpegensieT agpec rpynnsl multicast.

interface-type interface-number: onpegensetr WHTepdENC YpPOBHA 2,
KOTOpPOMY paspeLleHo nepeckinate multicast-noTok

KomaHaHbIn Pexunm rmobanbHon koHdurypauum
peXnm

PykoBoactBo no | PaspewmnTb HACTPOWKY Yyka3aHHOro multicast-notoka C  MNOMOLLbLO
NCNONb30BAHNIO | HECKOJSTbKMX KOMaHA, TO €CTb HaCTPOWKY C UCMOSb30BAHWEM HECKOSbKUX
UHTepdencoB. [locrne HaCTPOMKM YynpaBreHus HanpasneHnem Ang
multicast-noToka NOTOK MOXHO 6ydeT nepecbinaTb TOMbKO Yepe3 3Tu
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B

HacTpOeHHble WHTepencol. [pyrum uHTepdencam He paspeLleHo
nepecbinaTtb NOTOK.

OTa KomaHOa ynpaBngeT TOMbKO mnepecbinkorn multicast-noTokoB Ha
nHTepdence, HO He BNMSiET HaNpsiMyto Ha 06paboTky multicast-npoTokonoB

naketax nMnpOTOKOJIOB. OpaHako, MNOCKOJIbKY HEKOTOpble (byHKLI,I/lI/l

multicast-npoTokona ynpaenstoTcs NOTOkaMM AaHHbIX multicast, 310 Takke
MOXEeT MOBMUSATb Ha NOBeAeHMe NPOTOKONoB Multicast-mapLupyTusaumm

1.4.6.6. Npumep KoHdUrypaumm

Co3paHue cepBuca IP Multicast B cetn IPv4 M HacTpouka ynpaBrieHusi
HanpaBrieHneM ypoBHA 2 ans multicast-noTokoB

CueHapwun:

MCTOYHUK
Gi 0/1
Gi02 —— Gi 0/3
ssmsmmm °*°
@ L B
MpuemHuk A MpuemHuk B
PucyHok 1-8.
Larn e Hactponte ocHoBHble yHkuMmn IP multicast-mapwpyTmnsaumm.

HaCTPOWMKK (nponyLueHo)
e Hactponute ynpasrneHue HanpasneHnem YPOBHSA 2 ans
multicast-notokoB Ha ycTponctee B, 4TO6bl MOTOKM OTNpPaBASSINCD
TONbKO Ha uHTepdenc Gi 0/2
B A# configure terminal

A(config)# ip multicast static 192.168.1.100 233.3.3.3 gigabitEthernet0/2

JOJDKEH

Mpoeepka | Bkntounte umctoyHuk multicast (192.168.1.100) onss otnpaBkM naketoB B G
(233.3.3.1). Paspewnte nonyyatenam A n B npucoeamHmtbes k G.

MpoBepbTe multicast-nakeTbl, Nony4YeHHble npuveMHukom A. lNpuemHuk B He

nMeTb BO3MOXHOCTM nonyyatb multicast-naketol oT G

1.4.6.7. PacnpocTpaHeHHble OLMnOKH

Unicast-mapLpyT IPv4 HacTpoeH HenpaBuIibHO.

(@ orecy
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1.4.7. Hactponka Bbloopa mapuwpyta RPF Ha ocHoBe npaBuna camoro
ANIMHHOro coBnaaeHus
1.4.7.1. 3dpheKkT KOHUrypaumum

Bbibepute  onTuManbHbIA  MapLpyT  COOTBETCTBEHHO M3  Tabnuubl  cTaTU4eCKOn
multicast-mapLupyTtnsauum, Tabnuubl MapLipyTmsaumm MBGP n Tabnuubl
unicast-mapLupyTmnsaumMm n BblbepuTe MapLUpyT C CaMOW OJSIMHHOW MacKoW COOTBETCTBUS B
kayecTBe MapwpyTta RPF 13 Tpex ontmmanbHbIX MapLUpyTOB.

1.4.7.2. Mpume4yaHus

Heobxoammo HacTpouTb OCHOBHbIE doyHKUMK IP multicast-mapLupytusaumn.

1.4.7.3. lLlarn HacTpounkun

HacTtponte Bbi6op mapwpyTa RPF Ha ocHoBe npaBuia camMoro ANMHHOIO COOTBETCTBUSA Ha
KaXKOOM YCTPOMCTBE, €CNN HE YKa3aHo UHoe.

1.4.7.4. NMpoBepkKa

HacTponTe ctatudeckmii MapLupyT multicast n ctatuydeckuin mapLupyT unicast, 4ToObl OHV UMenn
OAMHAKOBbI MPUOPUTET, N HACTPONTE CTaTUYECKMI MapLUPYT unicast, 4Tobbl OH nMen 6onbLUYHo
OTTMHY MacKu.

3anyctute show ip rpf source-address, 4Tobbl npoBepuTb MHGopMaumio RPF ykasaHHoOro
NCTOYHMKA.

1.4.7.5. CBA3aHHble KOMaHAbI

Hactponka BbiGopa mapwpyta RPF Ha ocHOBe npaBuna camMoro AJSIMHHOro
COOTBETCTBUA

KomaHga ip multicast rpf longest-match
KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexunum

Pykoeogcteo no | LWarn gns Beibopa mapwpyTtoe RFP cneaytowme:

WCMONBb3OBAHVIO | By Gepute  ONTUManbHLI  MapLUpPYT COOTBETCTBEHHO U3  TaGnMupbl

cratnyeckon multicast-mappyTtmsaumm, Tabnmubl mapwpyTtusauun MBGP
1 Tabnmubl unicast-mapLwpyTnsauumn gns npoeepkmn RPF.

Bbibepute oguH n3 Tpex MaplpyToB B kadecTtBe maplpyta RPF. Ecnn
ncnonb3yeTca MNpaBuI0O CaMoro ASIMHHOrO COOTBETCTBUS, BblbupaeTcs
MapLipyT C caMOW ASIMHHOW MacKoW COOTBEeTCTBUA. Ecnn Tpn maplipyTa
UMEIT OAMHAKOBYKD Macky, BblOMpaeTcs MapwpyT C HauBbICLUUM
npuoputeToM. ECnn OHM NMEIOT OaNHAKOBbLIN NpnopuTeT, MapLipyTel RPF
BbIOMpatoTca B nocnefoBaTeNbHOCTU cTaTtndeckoro multicast-mapupyTa,
mapwpyTta MBGP u unicast-mapupyTa.

Ecnv npaBuno camoro ASIMHHOrO COBMNageHust He  UCMorb3yeTcs,
BblOMpaeTca MaplpyT C BbICLWUMM MpuoputetoM. Ecnn oHuM umetoT
OAWNHAaKOBbLIN npuopuTerT, MapLUpyThl RPF BblOMpatoTcs B
nocrnefoBaTenbHOCTN  cTatudeckoro  multicast-mapwpyTta, mapLpyTta
MBGP wn unicast-mapLpyTa
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1.4.7.6. Npumep KoHdUrypaumm

Cos3paHue cepBuca IP Multicast B cetn IPv4 n HacTponka BbiGopa mapLupyTa
RPF Ha ocHOBe npaBuna camoro AfIMHHOro COOTBETCTBUSA

CueHapun:

MCTOYHMK

PucyHok 1-9.

Warn
HaCTPOMKK

e Hactponte ocHOBHble dyHkumMmM 1P multicast-mapwpyTtusagum.
(nponyLueHo)

e Ha yctponctee B HacTtponte crtatuyecku IP  multicast-mapLupyr,
ANMHA MacKM KOTOPOro MeHbLUe [AfIMHbl  Macky  CTaTuyecKoro
unicast-mapLupyTa.

e Hactponte BblGOp Mapwpyta RPF Ha ocHoBe npaBuna camoro
ONTMHHOIO COOTBETCTBMSA Ha yCcTponcTee B

B# configure terminal
B(config)# ip multicast-routing
B(config)# ip mroute 10.10.10.10 255.255.0.0 ospf 192.168.1.1

B(config)# ip multicast rpf longest-match

MpoBepka

3anyctute komaHgy show ip rpf, 4ytobbl npoeputb uHGopmaumo RFP
ncToYHuka multicast oo n nocne HacTporkn Bbibopa mappyTta RPF Ha ocHoBe
npasuna caMoro AnMHHOIO COOTBETCTBUS

Mepen
HaCTpOnKon

B#show ip rpf 10.10.10.10

RPF information for 10.10.10.10

RPF interface: GigabitEthernet 0/0

RPF neighbor: 192.168.1.1

RPF route: 10.10.0.0/16

RPF type: static

RPF recursion count: 0

Doing distance-preferred lookups across tables
Distance: 0

Metric: 0

Mocne
HaCTPONKK

B# show ip rpf 10.10.10.10
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RPF information for 10.10.10.10

RPF interface: GigabitEthernet 0/2

RPF neighbor: 192.168.2.1

RPF route: 10.10.10.10/32

RPF type: unicast (ospf)

RPF recursion count: 0

Doing prefix-length-preferred lookups across tables
Distance: 110

Metric: 1

1.4.7.7. PacnpocTpaHeHHble OLNOKHK

e  Unicast-mapwpyT IPv4 HacTpoeH HenpasuibHO.
¢ Ha mapwpyTtumsaTtope He BknoveHa multicast-mapwpyTtmsaums IPv4.

1.4.8. HacTtpoika napamMeTpoB HemnpepbIBHOWM Multicast-nepecbIinku

1.4.8.1. dphbeKkT KOHhUrypaumm

OYyHKUMSA HenpepbiBHOM nNepechbinikn  obecneynBaeT HeENpPepbIBHYD MNEPECHIIKY MOTOKOB
multicast-AaHHbIX BO BpeMs MOBTOPHOW KOHBEPreHLMn npoTokonos multicast.

1.4.8.2. MpumevaHunn

Heobxoammo HacTpouTb OCHOBHbIE doyHKUMK IP multicast-mapLupyTtmnsaumn.

1.4.8.3. lLUarn HacTpomnkm

HacTtpoika MmakcumanbHOro nepuoga Ansi KOHBepreHUuMu MnNpPOTOKOJSIOB
multicast

MakcumanbHbI  Nepuvos KOHBEpreHuMu multicast-npoTokona MOXHO ykasaTb Ha KakaoMm
YCTPOWCTBE, ECMN HE YKa3aHO MHOE.

Hactponka Leakage Period multicast-naketoB
Leakage Period multicast MOXXHO HACTPOUTb Ha KaXX4OM YCTPOWCTBE, ECIIN HE YKa3aHO UHOe.

1.4.8.4. NpoBepka

3anyctute komaHay show msf nsf, yTobbl NpoBEpUTb HACTPOEHHLIE NApPaMETPbI HEMPEPLIBHON
multicast-nepechbinku.
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1.4.8.5. CBA3aHHbIe KOMaHAbI

HaCTpOVIKa MakCuMaribHOro nepuoga A4anss KoHBepreHUuuMn npoToKosnoB

multicast
KomaHga msf nsf convergence-time time
Onucanwne convergence-time time: onpegenser  MakcumarnbHbIl - nepuog
napameTpa KOoHBepreHumMn multicast-npotokona. 3HayeHne Bapbupyetca ot 0 Ao
3600 c. 3Ha4yeHne no ymonyaHuw — 20 ¢
KomaHaHbIn Pexum rnobanbHon koHdurypauum
pexmm

Hactpounka Leakage Period multicast-naketoB

Komanpa msf nsf leak interval

Onuncanne leak interval: onpegenset Leakage Period multicast-naketoB. 3HayeHune
napameTpa BapbupyeTcsa ot 0 go 3600 c. 3HaveHune no ymonyaHuio — 30 ¢
KomaHaHbIn Pexwum rnobansHon koHurypaumm

pexvm

OTobpaxeHune KoHpUrypaumm HenpepbIBHOW multicast-nepecbinkm

KomaHpa show msf nsf
KomaHaHbIn Pexnmbl NpUBUIErMpoBaHHOMN, rnobansHon " MHTEpdencHom
pexnm KOHGoMrypaumm

1.4.8.6. NMpumep koHdUrypaumm

Co3paHue cepBuca IP Multicast B cetu IPv4 n nopaepxka PIM-DM

CueHnapun | basoeas cpefna cepsuca IP multicast-mappyTtusauumn (MponyLueHo)
Larn e Hactponte ocHoBHble yHKuMn |IP multicast-mapwpyTmnsaumm.
HaCTPOWKM (nponyLueHo)
e HacTtponTe MakcMmanbHbIi Nepuod KOHBEPreHUMnm npOTOKOSIOB
multicast.
e Hactponte Leakage Period multicast-naketos
A A# configure terminal
A(config)# msf nsf convergence-time 200
A(config)# msf nsf leak 300
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Mpoeepka | 3anyctute komaHgy show msf nsf, 4yTo6bl 0TOGpPa3uTb KOHUrypaumm
HenpepbiBHOM multicast-nepecbinkn

A A# show msf nsf
Multicast HA Parameters

--------------------------------------------------- Fomm— -t

protocol convergence timeout 200 secs

1.4.9. Hactponka MexaHM3Ma nepe3anucu npu nepenosiHeHUM 3anuceun
annapatHou multicast-nepecbInku
1.4.9.1. 3dphekT KOHhUrypauum

YpaansieT camble paHHue 3anucn 06 obopyaoBaHum 1 obaBnseT HOBbIE 3anncu, ecnu Tabnvua
nepecbinikn 060pyaoBaHMA NepPEnoHAETCS NP co3aaHmm 3anmcen multicast-nepecbinku.

1.4.9.2. NpumeyaHus

Heobxoammo HacTpouTb OCHOBHbIE hyHKUMMK IP multicast-mapLupytusaumn.

1.4.9.3. lLlarn HacTpounku

MexaHu3M nepesanucu Npu nepenoiHeHUM 3anucen annapaTHOW nepecobinku multicast MOXXHO
HaCTPOUTb Ha KaxoM YCTPOWCTBE, ECINU He yKka3aHO NHoe.

1.4.9.4. NpoBepkKa

3anyctute komaHgy show running-config, 4Tobbl NpPoOBEpUTb, HACTPOEH NN MEXaHWU3M
nepesanucu Npu NepenosiHEHMN 3anncer annapaTHON nepecobifikn multicast.

1.4.9.5. CBA3aHHble KOMaHAbI

Hactpoika mexaHnama nepesanucu npu nepenonHeHnn 3anmcen annapaTHoum
nepecbinikM multicast

KomaHpa msf ipmc-overflow override
KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexXunm

1.4.9.6. NMpumep koHdUrypaumm

CospaHue cepBuca IP Multicast B cetn IPv4 m HacTtporka MexaHM3ma
nepesanucu nNpu nepenosiHeHUM 3anmcen annapaTHoOM nepecbinku multicast

CueHapun | basoBas cpepa cepuca IP multicast-mapLupytusaumm (nponyLeHo)

Warn e HacTtponte ocHOBHble pyHKumn IP multicast-mappyTmsaumm.
HaCTPOWKM (nponyLieHo)

e HacTponTe wMexaHM3M nepesanucyn npu nepenosiHEHUK 3anucemn
annapaTHon nepecbikn multicast
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A A# configure terminal

A(config)#msf ipmc-overflow override

Mpoeepka | 3anyctute komaHay show running-config, 4ToObl NpoOBEpPUTb, HAaCTPOEH Nn
MexaHW3M nepesanucn Nnpu nepenoriHEHNN 3anMcen annapaTHOW MNepPECHISKN
multicast

A A# show running-config

msf ipmc-overflow override

1.5. MoHUTOpPUHr

1.5.1. OuymcTKa

NMPUMEYAHMUE: BLinoNHeHMe KOMaHA clear MoXeT NPUBECTM K NoTepe BaXXHOM MHpopMaLummn n
npepbiBaHWIO paboTbl Cnyxo.

OnucaHue KomaHpa

Ounwaer Tabnuuy | clear ip mroute { * | vdgroup-address [ v4source-address | }
multicast-nepecbinku IPv4

Cb6pacbiBaeT ctatuctuky B | clear ip mroute statistics { * | v4group-address [ v4source-
Tabnuue address ] }
multicast-nepecbinku IPv4

1.5.2. OTo6paxeHune

OnucaHue KomaHaa

OTobpaxaeT cnpaBoYHyto | multicast help
MHOPMaLMIO AN KaXKaoro
mMoaynst multicast

OtobpaxaeT cocTtosiHue | view multicast
moaynen multicast IPv4

OtobpaxaeT Tabnuuy | show ip mroute [ group-or-source-address [ group-or-source-
multicast-nepecbinku IPv4 | address ] ][ dense | sparse ] [ summary | count ]

OTobGpaxaeT nHdopmauuo | show ip mroute static
0 CTaTU4YECKOM
multicast-mapwpyTte IPv4
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OnucaHue KomaHga

OtobpaxaeT uHdopmaumio | show ip rpf { source-address [ group-address ] [ rd route-
RFP  gna  ykasaHHoro | distinguisher ] } [ metric ]
agpeca nctodyHuka IPv4

OtobpaxaeT uHdopmaumto | show ip mvif [ interface-type interface-number ]
0 multicast-uHtepencax

IPv4

OtobpaxaeT Tabnuyy | show ip mrf mfc
multicast-nepecobinkn  IPv4

YpOBHSA 3

OtobpaxaeT Tabnuyy | show msf msc

MHOroypoBHeBou multicast-
nepecbinku IPv4

OtobpaxaeT show msf nsf
KOHUrypauum
HernpepbIBHON multicast-
nepecbiniku IPv4

1.5.2.1. OTnagka

MPUMEYAHUE: cuctemMHble peCcypcbl 3aHAThI NpY BbIBOAE OTIago4HOMN MHdopmauun. NMoatomy
OTKNtOYanTe OTNaAKy cpasy Nocne UCMosib30BaHUS.

OnucaHune KomaHga

Otnagka paboTtbl ggpa multicast debug nsm mcast all

Otnagka cBaAsn  mexay sagpom  debug nsm mcast fib-msg
multicast IPv4 n mogynem npoTtokona

Otnagka paboTbl MHTepderica sgpa | debug nsm mcast vif
multicast IPv4

Otnagka uHTepdherica n obpaboTtkm | debug nsm mcast stats
CTaTUCTUKM BXoda sigpa multicast IPv4

Otnagka npouecca nepecbinku | debug ip mrf forwarding
multicast-naketos IPv4 ypoBHs 3

Otnagka onepaumm ¢ 3anucamu | debug ip mrf mfc
multicast-nepecobinku ypoBHa 3 B ceTu
IPv4
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OnucaHue

KomaHpa

OTnapgka 00paboTku CcoObITUN
multicast-nepecoInku ypoBHa 3 B ceTu
IPv4

debug ip mrf event

Otnagka 06paboTkn MHOrOypOBHEBOM
multicast-nepecbinku naketoB IPv4

debug msf forwarding

Otnagka paboTbl ¢  3anucamu
MHOroypOBHEBOW
multicast-nepecoinku B cetn IPv4

debug msf mfc

Otnagka annapatHon o6paboTku
HWXXHEro YpOBHS MHOrOYpPOBHEBOM
multicast-nepecbinku naketos IPv4

debug msf ssp

OTtnapa Bbl3oBa WHTepderncos API,
npegocTaBnsemMblX MHOrOYpOBHEBON
multicast-nepecbinkon IPv4

debug msf api

Otnagka 0bpaboTkn coObITM
MHOIOypOBHEBOM
multicast-nepechbinku B cetn IPv4

debug msf events
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2. HACTPOUKA MULTICAST IPV6
2.1. O630p

Multicast IPv6 — aTO pacwmpeHne n ycoBeplueHcTBoBaHMe multicast IPv4. Mo cpaBHeHUO ¢
multicast IPv4 mexaHnam multicast IPv6 3HauMTenbHO pacLunpeH.

Mpun TpagmumoHHow IP-nepeaave XOCTy paspeLleHo OTnpaBnsaTb NakeTbl TONbKO O4HOMY XOCTY
(unicast) nnn Bcem xoctam (broadcast). TexHonorus multicast npegocTaBnseT TPeTUA BapuaHT:
XOCTY paspeLleHo OTNpaBnsaTb NakeTbl onpeaeneHHbIM XOCTaM.

TexHonorua IP multicast-mapLipyTmusaumm npuMeHnmMa K MynbTUMEOUNHBIM NPUITOXKEHUSM TUNa
«OAMH KO MHOTMM» (One-to-many).

2.1.1. NMpoToKosnbl U cTaHAAPTDI
Multicast IPv6 oxBaTblBaeT criegytoLine npoToKOMbI:

e Multicast Listener Discovery (MLD): BbinonHaeTcs mexagy yctporctBoM multicast u
XOCTOM, a TaKke OTCrexuBaeT U M3y4aeT B3aMMOOTHOLLUEHUA MeXAy y4acTHUKamu
rpynnbl.

e Protocol Independent Multicast — pe3epBHbI pexunm ang IPve (PIM-SMv6): paboTtaeT
Mexay YCTPOMCTBaMM U peanuadyeT nepechbiriky multicast-nakeToB nyTem co3gaHus
Tabnvubl multicast-mapLpyTtnsaumm.

2.2. NMpunoxeHus

MNMpunoxeHue OnucaHue
Tunu4yHoe npumeHeHue | Cepsuc multicast PIM-SMv6 npegocTtaBnseTcs B TOW Xe CeTH
PIM-SMv6

2.2.1. TunnyHoe npumeHeHue PIM-SMv6

2.2.1.1. CueHapun
Cepsuc multicast PIM-SMv6 npegoctaBnsieTcsi B TON e CETW.
Kak nokasaHo Ha cnegytowem PucyHke:

¢ R1 u nctoyHMk multicast HaxogaTca B ogHOM ceTn, R2 HacTpoeH Kak rendezvous point
(RP), R3 HaxoamMTCcA B TOM Xe CEeTU, YTO U NMPUEMHMK A, a R4 HaxoQuTCs B TON e CETH,
4YTO N NpeMHuK B. MNpeanonoXxmm, 4To YCTPOMUCTBA U XOCTbl NPaBUbHO NOAKIOYEHDI,
IPv6 BKNIOYEH Ha Kaxgom WHTepdence, a unicast IPv6 BKMOYEHA HA KaXOoMm
YCTpOWCTBE.
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R2 (RP) R3

.......... m

R1 MpuemHuk A

MNCTOYHKMK

Ra MpuemHuk B

PucyHok 2-1.

R1, R2, R3 n R4 aBnaoTca yctporcTBamm ypoBHS 3, a R2 dyHKkumoHupyeT kak RP.

WcTouHnk multicast Hanpsamyto nogkniodeH Kk R1, npyemHuk A Hanpsamyto nogknodeH K R3, a
npuemMHuk B Hanpamyto nogknioveH K R4.

2.2.2. PasBepTbiBaHue
e 3anyctute npotokont Open Shortest Path First ana IPv6 (OSPFv6) B Ton xe ceTwu,
4yTO6bI peann3oBaTh unicast-mapLUpyTU3aLnIO.

e 3anyctute npotokon PIM-SMv6 B TOM ke ceTn, 4TOBbBI peanunsoBaTb
multicast-mapLupyTtnsauuto.

2.3. PyHKUUMN

2.3.1. ba3oBble onpegeneHus

PIM-mapwpyTtusatop u PIM-untepdenc

MapLpyTnusaTophbl, Ha KOTOPbIX BKAOYEH NpoToKon PIM, HasbiBatoTCs MapLupytmusatopamu PIM.
MHTepdenchl, B KOTOPbIX BKIOYeH npoTokos PIM, HasbiBatoTca nHTepdencamm PIM.

Multicast-nakeTbl nepecbinatoTcss mMapwpyTtmsatopamu PIM. PIM-uHTepdencel ana npuvema
multicast-nakeToB Ha3sbiBalOTCA upstream-nHTepdencamm, a PIM-uHTepdencel ana nepegaudn
multicast-nakeToB Ha3sbiBaoTCA downstream-nHTeEpdencamu.

CermMeHTbl CeTu, B KOTOPbIX PacrorioXkeHbl upstream-uHTepdenchl, HasblBalTCs upstream
ceTeBbIMU cerMeHTamn. CermMeHTbl CETU, B KOTOPbIX pacrosioXeHbl downstream-uHTepgencsi,
Ha3sblBatloTcs downstream cerMeHTamu CeTw.

Cetb PIM u pomeH PIM
PIM-mapuwpyTtusaTopbl nogknodarotcs yepes PIM-untepdencel n obpasytoT ceTb PIM.

Ha HekoTopbix MHTepdencax PIM yctaHoBMeHbl rpaHuubl, pasgensiowme donbwyto cetb PIM
Ha HecKonbko AoMeHoB PIM. MpaHuubl MOTyT OTKIOHATE onpeaeneHHble multicast-nakeTbl nnm
orpaHnuyuBaTb nepegadvy coobueHmmn PIM.

Multicast Distribution Tree, DR u RP

Multicast-nakeTbl nepefalwTCA M3 OAHOW TOYKM B HECKOMbKO ToyeK. [lyTb nepechbinku
npeacrtaBnsieT cobov ApeBOBMOHYK CTPYKTYpY. OTOT MyTb MEpPeChIKM HasbiBaeTca multicast
distribution tree (MDT). MDT noapasgensitoTcsa Ha ABa Tuna:
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Rendezvous point tree (RPT): rendezvous point (RP) mncnonb3yeTcs B KayecTBe
«KOpHA» (root), a Ha3HayeHHble mappyTtudatopbl (DR), nogknio4eHHble K YneHam
rpynmnbl, B KAYECTBE «JIMCTLEBY.

Shortest path tree (SPT): ucnonb3yinte DR, NOAKIOYEHHbIN K UCTOYHMKY multicast, B
kadecTtBe root, a RP nnn DR, nogkntoyYeHHbIe K YrieHam rpynrbl, B KAYECTBE «NIUCTLEBY.

DR 1 RP — 370 (hbyHKUMOHasbHbIE pony MapLipytusaTtopos PIM.
RP cobupaeT nHcdopmaumto o6 nctodHmkax multicast n unenax rpynn B ceTu.

DR, nogknioYeHHbI K MCTOYHMKY Mmulticast, nepegaeT nHgopmaumio 06 MCTOYHMKE
multicast Ha RP, a DR, noakntoYeHHble K YneHam rpynnbl, nepegaoT nHopmaumio oo
yyacTHuKax rpynnbl Ha RP.

(*,6), (S,.G)

(*,G): ykasblBaeT nakeTbl, NepeaaHHble U3 MGOro UcTodHuka B rpynny G, 3anucu
MapLipyTusaumM, COOTBETCTBYHWOLUME MakeTaM, W NyTb nepecbinkn (RPT),
COOTBETCTBYHOLLMIA NakeTam.

(S,G): ykasblBaeT nakeTbl, NepefaHHble M3 WUCTOWHWMKa S B rpynny G, 3anucu
MapLipyTMsaumm, COOTBETCTBYKOWIME nakeTam, W nyTb nepecbiikn  (SPT),
COOTBETCTBYIOLLNIA NAKETaM.

ASM, SSM

PIM-SM nopaepxuBaeT OBe cepBUCHble mogenun multicast: multicast-paccbinky ¢ nobbim
nctoyHukom (ASM) n multicast-paccbinky ¢ ykazaHMem UCToYHUKa (SSM), KoTopble MPUMEHNMBbI
K pasnu4yHbiM cermeHTam agpeca multicast.

ASM: B mogenn ASM nonb3oBaTENbCKUIN XOCT HE MOXeT BblbpaTbh MCTOYHMK multicast.
XocT nonb3oBaTens npucoeauHsieTcs Kk rpynne multicast 1 nonyyaeTt Bce nNakeThbl,
OTnpaBfieHHble N3 BCEX MCTOYHUKOB B rpynny multicast.

SSM: B mogenu SSM nonb3oBaTenbCkMA XOCT MOXET BblbpaTb MCTOMHUK multicast.
XocT nonb3oBaTens ykasblBaeT agpec WCTOYHWKA NPU MNpUCOeMHEeHUM K rpynne
multicast, a 3aTem nonyyaeTt nakeTbl TOMbKO OT YKa3aHHOrO WMCTOYHWMKA B rpynny
multicast.

NMPUMEYAHMUE: TpeboBaHne mogenn SSM: HeobxooMMo MCNONb30BaTb Apyrue ceTeBble
cepBUCbl, YTOObI MO3BONUTL XOCTY MOMb30BaTENs 3apaHee 3HaTb MONOXEHWe WCTOYHMKA
multicast, 4ToObl XOCT NoNb3oBaTeENst MOr BbIOpaTh MCTOYHMK Multicast.

2.3.2. 0630p

OcobeHHOCTb OnucaHue

HacTponka ocHoBHbIx | Co3gaeT ceTb PIM ansa npepgocraBneHust cepeuca multicast IPv6

dyHkUMn multicast IPV6 | ANst UICTOYHUKOB AaHHBIX U MONb30BaTENBLCKUX TEPMUHATIOB B CETU

Hactponka konuyectBa | OrpaHuMyYnBaeT KONMMYECTBO 3anmncen, KOTOpble MOXHO 000aBUTL B

3anucen, KoTopble | Tabnmuy multicast-mapwpyTmsaumm
MOXHO  go06aBuTb B
Tabnuuy multicast-

MapLupyTtmsaumm IPv6

HacTporika rpaHunupbl | YcTaHaBnNMBaeT WHTepdenc B KavecTBe rpaHuubl  multicast

multicast IPv6 onpeaeneHHOro AnanasoHa rpynnel
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cTaTnyeckor multicast-
MapLupytmsaumm IPv6

Ocob6eHHOCTb OnucaHue
Hactporika HacTpanBaeT cTaTuMyeckyto MaplpyTtusaumio multicast gns

NCNonb30oBaHuA nyTen multicast-nepecsinkn, OTAUYHBLIX OT NyTen
unicast-nepechbInkn

HacTpolika ynpaBneHus
HanpaBfieHMEM MOTOKa
ypoBHA 2 ansa multicast-
NMOTOKOB

[ns multicast-noToka MOXXHO HAaCTPOUTb HECKOMNBbKO KOMaH/, TO eCTb
HEeCKONbKUM noptam MO>HO paspeLLnTb nepechbInKy
multicast-notoka. Ecnu ynpaBneHue HanpaBneHWem noToka
HacTpoeHo Ana  multicast-notoka, multicast-noTok  MoxeT
nepecbinaTbCs TONbKO Yepes HAaCTPOEHHbIe NopThl. [pyrum noptam
He pa3spelleHo nepecbinaTe multicast-noTok

Hactpolika BblOOpa
Mapuwipyta  RPF  no
NPUHLMNY camoro
ONVNHHOTO
COOTBETCTBUSA

B cootBetctBMM Cc npaBunamm RPF  n3 kaxgon Tabnuubl
cTaTn4eckon MapLupyTtmsaumm multicast, Tabnuubl MapLipyTM3aumm
MBGP wn Tabnuubl unicast-maplipytmsaumm BblbMpaeTca OOuH
onTMManbHbIM MapwpyT. Cpean Tpex onTUMarnbHbIX MapLIPYTOB B
kayecTtBe MapwpyTa RPF BbibrpaeTcs mapLupyT ¢ cambiM ANVHHBLIM

coBnageHnemMm Mmackm noaceTu

2.3.3. HacTtpoika ocHOBHbIX ¢pyHKUMK multicast IPv6

Cospgante cetb PIM gns npegoctaeneHnsa cepsuca multicast IPv6 ana MCTOYHMKOB OAHHbIX U
Nnonb30oBaTeNbCKUX TEPMUHANOB B CETH.

2.3.3.1. MpuHUMN paboTbl

YCcTponCcTBO noggepxuBaeT Tabnvuy MapLlipyTu3auuun, MUCMoNnb3yemyro AN  nepechbinku
multicast-nakeToB no npoTokony multicast-mapwpyTtnsauun IPv6 (Hanpumep, PIM-SMvG), n
nonyyaet uHOpMaUmMlo O cTaTyce YYaCTHUKOB [pyMnbl B CErMeHTax ceTu C npsMbIM
nogkroyeHnem no npotokony MLDv1/v2. XocT npucoeauHsieTcsl K OonpegernieHHon rpynne
multicast IPv6, nepegaBas coobweHmne MLD REPORT.

2.3.3.2. ConyTtcTBYIOLAA KOHdUrypaums

Bknro4yeHue ¢pyHKumMm multicast-mappyrmusauum IPv6
dyHKuMa multicast-mappyTtmsaumm IPv6 no ymonyaHmioo oTKoYveHa.

3anycturte KoMaHgy ipv6 4YTOObI

multicast-mapwpyTtnsauun IPve.

multicast-routing, BKIHOYUTb

dyHKUMIO
Hactpowka npotokona IP Multicast Ha nHTepdence
MpoTtokon multicast IPv6 oTkNo4eH Ha MHTepdENCE MO YMOMYaHUIo.

3anyctute komaHgy ipvé pim dense-mode, 4ToObl BKMOYMTL MpoTokon multicast IPv6 Ha
nHTEpdemnce.

2.3.4. Hactpoka kKonuyecTBa 3anucen, KOTOpbleé MOXHO Aob6aBuTb B
Tabnuuy multicast-mapwpyTtusauum IPv6

Kaxgbih nakeT gaHHbIX multicast, NonyYeHHbIN YCTPOMCTBOM, MCNONb3yeTCa AN NoaaepXaHus
COOTBETCTBYIOLMX 3anMcer MmaplpyTtmsaumm multicast IPv6. OgHako Yype3amepHoe KOnM4ecTBO
3anucen multicast-mappyTtnsaumm MOXeT NPMBECTM K MCHEPNaHWI0 MaMATU YCTPOWCTBaA W
CHWDKEHWIO NMPOM3BOAUTENBHOCTU yCTponcTBa. [lonb3oBaTteny MOryT OrpaHvynTb KONMYECTBO
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3anucen B Tabnuue multicast-mapwpytmsaumm IPv6 B 3aBMCMMOCTM OT pearibHbIX YCINOBUIA CETU
n TpeboBaHu K NPOM3BOANTENBHOCTN CepBUCa.

2.3.4.1. MpuHUUN paboTbl

OrpaHunybTe KONM4ecTBO 3anucen B Tabnuue multicast-mapwpyTtnsaumm IPv6 B 3aBUCMMOCTM OT
peanbHbIX YCOBUA CETU N TpebBoBaHUIN K NPOM3BOANTENBHOCTI CepBMCa, YTOOLI NoaAEpPKMBATb
NPoOn3BOAUTESNIBHOCTbL YCTPOMCTBA.

2.3.4.2. ConyTcTBYlOLanA KOHUrypaums

HacTtponka konunyectBa 3anuceu, KOTopble MOXHO Ao6aBuTbL B Tabnuuy
multicast-mapwpyTnsaumm IPv6
Mo ymonuyaHuio B Tabnumuy IP multicast-mapuwpyTtusauum MoxHo gobasuts 1024 3anucn.

3anyctuTte komaHay ipv6 multicast route-limit limit [ threshold ], 4yToBbl HACTPOUTL KONYECTBO
3anucen, Kotopble MOXHO [o6aBuTb B Tabnuuy multicast-mapwpyTtusaumm IPv6. 3HayeHne
BapbupyeTcsa oT 1 oo 65 536.

Bonbwee 3HaveHue limit o3HavaeT, 4yTOo B Tabnuuy multicast-mapwpyTnsaumm IPV6 MOXHO
nobasutb Oonblie 3anmcen, a MeHbllee 3HaveHue limit o3HavyaeT, 4to B TaAbnuuy
multicast-mapwpyTtnsaumm IPv6 MOXHO 06aBUTb MeHbLLE 3anucen.

2.3.5. HacTtpouka rpaHmubl multicast IPv6

HacTtponte rpaHuuy multicast-mapwpyTtusauum IPv6, 4ytobbl orpaHnunTbe obnactb nepenauym
multicast-nakeTos.

2.3.5.1. MpuHUMN paboTbl

HacTponte rpaHuuy multicast, 4tobbl ykaszaTtb obnactb nepegayun multicast-naketos. Ecnn Ha
WHTepdence HacTpoeHa rpaHuua multicast-nepeckbinki, multicast-nakeTbl, BKko4as
multicast-nakeTbl, OTNpPaBneHHbIe NOKasbHbIM YCTPOMCTBOM, HE MOryT BblTb NepeHanpasBneHbl
My Nony4YeHbl 3TUM MHTEP(ENCOM.

2.3.5.2. ConyTtcTBYKOLaA KOHdUrypaums
HacTtpouka rpaHuubl multicast IPv6
Mo ymonuaHumio rpaHmua multicast He HacTpoeHa.
3anyctute ipv6 multicast boundary access-list-name [ in | out ] ons HaCTPOWKM rpaHuUbl
multicast.

2.3.6. HacTtpomnka ctatnyeckon multicast-mapwpyTtusauum IPv6

Hactponte cratmyeckyo wmapwpytusaumio multicast IPv6, 4Tobbl ykasaTb WHTepdeic
nepecbinikn obpatHoro nytn (reverse path forwarding) (RPF) wnu cocega RPF ans
multicast-nakeToB 13 onpeaeneHHoOro NCTovHMka multicast.

2.3.6.1. MprHUMN paboTbI

MpoBepka RPF npoBoantcs BO Bpemsi nepecbinikn multicast-naketoB. CraTnyeckyto
multicast-mapwpyTtnsaumto IPv6 MoXXHO HacTpouTb Ang ykasaHus nHrtepderica RPF unmn cocena
RPF ansa multicast-nakeToB 13 onpegeneHHoOro MCToMHMKa multicast.

2.3.6.2. ConyTcTBYKOLWAA KOHUrypaums

Hactpouka cratnyeckon multicast-mapwpytusauum IPv6
Mo ymonyaHuio cTaTnyeckas MapLupytmsauma multicast He HacTpoeHa.
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3anycTtute komaHay ipv6 mroute ipv6-prefix/prefix-length [ bgp | isis | ospfv3 | ripng | static ]
{ ipv6-prefix | interface-type interface-number } [ distance ] ana HacTpoOWKu cTaTUyecKoun
multicast-mapLupyTtunsauun 1Pv6.

2.3.7. HacTponka ynpaBneHMs HanpaBfieHWEeM MNOTOKa YpPOBHA 2 AnNA
multicast-noTokoB

HactponTte ynpaBneHuMe HanpaBreHMeM MNOoToka YPOBHA 2 Ana multicast-noTokoB, 4TOObLI
KOHTpONMpoBaThL NoBeAeHNE Nepecbinkn multicast-noTokoB Ha NopTax.

2.3.7.1. MpuHUMN paboTbl

HacTtponTte ynpaBrneHue HanpaeBrneHMeMm MnoToKa YpOBHA 2 Ang noTokoB multicast, 4ToObl
HaCTPOWUTbL NOPTLI, KOTOPbLIM pa3peLleHo NepeckinaTb NOToKM multicast. 3aTem multicast-noToku
nepecbinatTcs TOMbKO 4Yepe3 HACTPOEHHble MOPTbl, TEM CaMbiM YMpPaBrss MNepechIskon
multicast-noTOKOB ypOBHSA 2.

2.3.7.2. ConyTtcTBYlOLAA KOHpUrypaums

HacTtponka ynpaBneHus HanpaBfieHMUEM NOTOKa YPOBHA 2 Ansa
multicast-noTokoB

Mo ymonuaHuio ynpaBneHuWe HamnpaBfieHMeM oToka YPOBHA 2  OTKMKYEHO Ans
multicast-noTokoB..

3anyctute komaHgy ipv6 multicast static source-address group-address interface-type
interface-number, 4ToGLI HACTPOUTL YNpaBneHne HanpasneHWeM NOToKa YPOBHS 2 AN MOTOKOB
multicast.

2.3.8. HacTtpounka Bblibopa mapwpyTta RPF no npuHumny camoro AfIMHHOro
COOTBETCTBUA

Cpegon Tpex onTMManbHbIX  MapLpyToB, BblIOpaHHbIX K3  Tabnuubl  CcTaTU4YECKOW
multicast-mapwpyTtnsauumn, Tabnuubl MapLpyTM3auMm NpoTOKOfa  MHOronpOTOKONbHOMO
norpaHuyHoro wn3a (MBGP) n Tabnuubl unicast-mapLupyTtmnsaumm, Bblibepute onTUMarnbHbIn
MapLUpyT C camoun ASIMHHOW MacKkoWn noaceTun kak mapwpyTt RPF.

2.3.8.1. MpurHUMN paboTbl

B cooTtBeTCcTBUM C NpaBunamu RPF BbiGepuTe ctatnyeckmin mapwpyT multicast, mapwpytT MBGP
M unicast-maplpyT, wucnonb3dyemble nnsi npoeepkn RPF, cooTBeTCTBEHHO w3 Tabnuupl
ctatnyeckon multicast-mapwpyTtmsaumm, Tabnuubl Mapwpytmsauum MBGP n  1abnuubl
unicast-mapLpyTm3saumm.

e Ecnu HacTpoeH BbIGOp MapLupyTa no NpUHUMNY Camoro AfIMHHOIO COOTBETCTBUS, TO B
kavyecTBe MapwpyTta RPF 13 Tpex mappyToB BblonpaeTcs MapLUpyT N0 COOTBETCTBUIO
caMmoW [OfIMHHOW Mackn noaceTu. Ecnn Tpu mapupyta UMeT OOHY U Ty Xe MacKy
noaceTun, BblbUpaeTca MapLIpyT C HauBbICLLUMM npuoputeToM. Ecnn Tpyn mapuipyta
MMEKT OAMHAKOBLIN NpuopuTeT, MapwpyT RPF BbiOMpaeTca B COOTBETCTBMM C
nocrnegoBaTenbHOCTbIO cTaTnyeckoro multicast-mapwpyta, mapwpyta MBGP u
unicast-mapLupyTa.

e Ecnu He HacTpoeH BbIGOp MapLipyTa MO NPUHLMMNY CaMOro AfMHHOIMO COOTBETCTBUS,
BblOMpaeTca MapwpyT C HavBbICWMM npuopuTeToM. Ecnn Tpu mapwpyTta umeroT
OOMHAKOBbLIN  npuopuTeT, MapwpyT RPF BbiOMpaeTcd B  COOTBETCTBMM C
nocrnenoBaTenbHOCTbIO CcTaTnyeckoro multicast-mapwpyTta, mapwpyta MBGP u
unicast-mapLupyTa.
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2.3.8.2. ConyTtcTBYIOLana KOHdUrypauums

Hactpoiika BbIGopa mapuwpyta RPF no npuHuMny camoro AfIMHHOrO

cooTBeTCTBUA

Mo ymonyaHuio B kayecTee MapLupyTa RPF BbiOMpaeTcs MapLupyT ¢ HauBbICLUMM NPUOPUTETOM.
Ecnu mapLipyTbl UMeOT OAMHAKOBbIN NpUopUTeT, MapLLpyT RPF BbIGUpaeTcsi B COOTBETCTBUM C

nocneaoBaTenbHOCTbLIO
unicast-mapLupyTa.

CcTaTtn4eckoro

multicast-mapLupyTa,

MapLupyTa MBGP 7

3anyctute komaHgy ipv6 multicast rpf longest-match, 4tobbl HacTpouTb BbIGOP MapLupyTa
RPF B COOTBETCTBMM C MPUHLMMOM CaMOro AfIMHHOIO COOTBETCTBMS.

2.4. KoHdurypauusa

KoHdumrypauus

OnucaHue u KOMaHAa

HacTtporika OCHOBHbIX
dyHKUMN multicast IPv6

(OB6sasaTenbHO) NcnonbayeTca ans cosgaHuns cepsuca multicast

ipv6 multicast-routing

Bkntovaet YHKLMIO
multicast-mapLpyTusaumm IPv6

HacTtpovka konuyecTsa
3anucen, KoTopble MOXHO
nobaButb B Tabnuvuy

OnuyuoHanbHO

o ipv6 multicast route-limit | OrpaHnymBaet KONMYeCcTBO

multicast- limit [ threshold ] 3anuceil,  KOTopble  MOXHO

MapLipytmsaumm IPv6 nobaBuTb B Tabnuuy
multicast-mapLupyTmsaumm

Hactpolika rpaHuubl | ipv6é  multicast boundary | YcraHaBnuBaeT wuHTepdeinc B

multicast IPv66 access-list-name [ in | out ] KayecTBe rpaHuubl  multicast
onpeaeneHHoro ananasoHa
rpynnbi

HacTtporika cTatuyeckon | ipv6 mroute ipv6-prefix/prefix- | Hactpansaet CTaTU4eckyto

multicast-
MapLupyTtmsaumm IPv6

length [ protocol ] { v6rpf-
addrress | interface-type
interface-number } [ distance ]

multicast-mapwpytnsauuio IPv6

HacTtpoiika ynpaBneHus
HanpaBfeHMeM  MOoTokKa
ypoBHSA 2 ansa multicast-
NOTOKOB

ipv6 multicast static source-

address group-address
interface-type interface-
number

Ynpasnset HanpaBrieHNeM
MOTOKOB [aHHbIX Ha noptax
YpOBHS 2

Hactporika Bbibopa | ipv6 multicast rpf longest-  HacTtpavBaeT BbIOGOp MapLupyTa
MapLupyTa RPF  no | match RPF no npuHumMny camoro
npuHUMNYy camoro OJIMHHOTO COOTBETCTBMSA
ONVHHOTO COOTBETCTBUSA
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2.4.1. HacTtpoika ocHOBHbIX (pyHKUMN multicast IPv6

2.4.1.1. AcpdeKkT KoHDUrypaumm

Cospgante cetb PIM onsa npepoctaBnenuns cepsuca multicast IPv6 ans MCTOYHMKOB AAHHbLIX U
Nonb3oBaTeNbCKNX TEPMMUHANOB B CETU.

2.4.1.2. NpumeyaHus

CeTtb PIM gomkHa ncnonb3oBaTh CyLLECTBYOLLYIO Unicast-mappyTnsaumio B cetu. Noatomy B
ceTn HeobxoanMMOo HaACTPOUTL unicast-mapLupyTmMsauuio IPv6.

2.4.1.3. LLlarn HacTpounku

Bknro4yeHue cpyHKumMmM multicast-mappyrtusauum IPv6
e ObgsszaTtenbHbIN.

o Bknounte dyHkumio multicast-mapwpytmnsaummn IPv6 Ha kaxgom maplipyTtusaTtope,
€Crnn He yKa3aHo MHoe.

BknioyeHne npotokona IP Multicast Ha uHTepdencax
e ObgszaTtenbHbIn.
e Bkmounte dyHkumio multicast-npotokona IPv6 Ha uHTepdencax, ecnn He ykasaHo
NHOEe.
2.4.1.4. NpoBepka

Cpoenante, 4ToObl MCTOYHMKM mMmulticast B ceTu oTnpaBnanu multicast-nakeTbl, M XOCT
nonb3oBaTenst NPUCOEaNHUICS K rpynnam.

e [lpoBepbTe, MOXET NN XOCT MONb30BaTENs YCMELWHO MonyvaTb NakeTbl U3 KaXgom
rpynnbi.

2.4.1.5. ConyTcTBYIOLME KOMaHAbI
Bknro4yeHue cpyHKumMm multicast-mappyrtusauum IPv6

KomaHga ipv6é multicast-routing
KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexum

Pykoeogcteo no | dyHkums multicast-mapwpytmsaumm IPv6 gomkHa ObiTb BKIHOYEHa [0
NCMONb30BaHUIO | BKIMIOYEHNS pasnmnyHbIX NPOTOoKoroB multicast IPv6.

OyHKuMa multicast-mapwpytmsauumn IPv6 n  dyHkuma MLD  snooping
ABMNSIOTCA B3aVMOMWCKITIOHaoLWUMK

Hactpowka npotokonoB multicast IPv6

NMPUMEYAHUE: nogpobHyto wuHdpopmauuo o meTode Hactpomkm MLD cm. B pasgene
HacTtponka MLD.

NMPUMEYAHME: nogpobGHble cBeageHuss 0 meToge Hactpowkn PIM-SMv6 cm. B pasgene
HacTtponka PIM-SMv6.

NMPUMEYAHUE: nocne BkntoyeHusa pyHkumm multicast yposHa 3 B private VLAN un Super VLAN,
ecnu B sub-VLAN ecTb ncrouHmk multicast, He06xogMMo OONOMHUTENBHO CKOMMPOBaTb 3aMnuchb
¢ Bxogom sub-VLAN, kyoa noctynatoT multicast-noToku, NOTOMY 4YTO NpoBepka AOCTOBEPHOCTH
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JOIKHa NpoBOAUTLCS Ha BXo4e BO BpeMs nepechiikin multicast-naketa. B pesynbtate 3aHdaTa
elwle ogHa annapaTtHasa 3anucb multicast, 1 emkocTb multicast Heo6xoaMMO yMeHbLWNTL Ha

eauHnLy.
OToGpaxeHune uHcpopmauum Tabnuubl multicast-nepecbIsniku

KomaHga show ipv6 mroute [ group-or-source-address [ group-or-source-address | |
[ sparse ][ summary | count ]

Onuncanwne group-or-source-address: ykasblBaeT agpec rpynnbl UM agpec UCTOYHMKA.

napameTpa group-or-source-address: yka3blBaeT aapec rpynmbl UM aapec UCTOYHMKA.
sparse: oTobpaxaeT 3anucb fapa Tabnuubl multicast-maplpytusaumm
PIM-SMv6.
summary: otobpaxaeTt cBoaKy 3anucen multicast-mapwpyTtnsauum IPv6.
count: oTobpaxaeT MHdOpMaLMIO o] Konm4yecTse 3anucen
multicast-mapLupyTtnsauum IPv6

KomaHaHbIN Pexwum npusunermposaHHoro EXEC, pexum rnobansHon KoHpurypaumm u

pexum pexum KoHdUurypauun nHtepderica

2.4.1.6. Npumep KoHcpUrypaumm

Co3paHue cepBuca multicast IPv6 B cetn IPv6 ansa nogaepxku PIMv6-SM

CueHapun:
B
Gi 0/2 Gi 0/2
ssssmmmnm ** ssssmnnm **
Gi 0/1
McTouHuMK
MNpvemMHuK A
PucyHok 2-2.
Warn e Hactponte npotokon unicast-mapwpytusauumn IPv6 (Hanpumep,
HaCTPONKK OSPFv3) Ha mapLupyTusatopax.

e Bkniounte dyHkumio multicast-mapwpytmmsauumn  IPv6  Ha  Bcex
MapLupyTu3aTopax.

e Bknwounte dyHkumio PIMv6-SM  Ha uHTepdencax coeguHeHus
ycTponcTtB (device interconnection), uHTepdence nOAKMYEHUs K
NonNb30BaTENbCKOMY XOCTY M MHTepdence NOAKMYEHNS K UCTOYHUKY
multicast

(@ orecy
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A A# configure terminal

A(config)# ipvé multicast-routing

A(config)# interface gigabitEthernet 0/1
A(config-if-GigabitEthernet 0/1)#ipvé pim sparse-mode
A(config-if)# exit

A(config)# interface gigabitEthernet 0/2
A(config-if-GigabitEthernet 0/2)#ipvé pim sparse-mode
A(config-if)# exit

B B# configure terminal

B(config)# ipvé multicast-routing

B(config)# interface gigabitEthernet 0/1
B(config-if-GigabitEthernet 0/1)#ipvé pim sparse-mode
B(config-if)# exit

B(config)# interface GigabitEthernet 0/2
B(config-if-GigabitEthernet 0/2)#ipvé pim sparse-mode
B(config-if)# exit

Mpoeepka | CaenainTte, 4ToObl NCTOYHMK Multicast (2001::1) otnpasnan naketbl B G(ff16::16),
1 npuemHuk A npucoeamHuncs k G.

e [lpoBepbTe multicast-nakeTbl, NONy4YeHHbIe NpUemMHnkoM A. MpremMHuk
A [0OMmKeH nMeTb BO3MOXHOCTb Nofny4daTb multicast-naketsl oT G.

e [lpoBepbTe Tabnmuy multicast-nepecbinikn Ha npuemHuke A u
ycTponctee B

A A# show ipvé mroute

IPv6 Multicast Routing Table

Flags: | - Immediate Stat, T - Timed Stat, F - Forwarder installed,
R - RPT, S - SPT, s - SSM Group

Timers: Uptime/Stat Expiry

Interface State: Interface

(2001:1, ff16::16), uptime 00:03:12, stat expires 00:02:03
Owner PIMSMV6, Flags: TFS

Incoming interface: GigabitEthernet 0/1

Outgoing interface list:

GigabitEthernet 0/2
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B B# show ipvé mroute

IPvé Multicast Routing Table

Flags: | - Immediate Stat, T - Timed Stat, F - Forwarder installed,
R - RPT, S - SPT, s - SSM Group

Timers: Uptime/Stat Expiry

Interface State: Interface

(2001::1, ff16::16), uptime 00:00:23, stat expires 00:03:07
Owner PIMSMVé, Flags: TFR

Incoming interface: GigabitEthernet 0/2

Outgoing interface list:

GigabitEthernet 0/1

2.4.1.7. PacnpocTpaHeHHble OLMNOKH

e Unicast-mapwpyTtusaums IPv6 HacTpoeHa HenpaBuibHO.
e Ha mapwpyTtunsaTtope He BknoveHa multicast-mapwpyTtmsaums IPv6.
e Ha unHtepdpenice He BkoveH npoTokon multicast IPve.

2.4.2. Hactpoka KonuyecTBa 3anucen, KOTOpble MOXHO A[ob6aBuTb B
Tabnuuy multicast-mapwpyTtusauum IPv6

2.4.2.1. AdpdeKkT kKoHduUrypaumm

Kaxgbli nakeT gaHHbIX multicast, nony4YeHHbI YCTPOMCTBOM, UCNOMNb3YEeTCA AN NogaepXaHns
COOTBETCTBYIOLNX 3anncen mapwpytusaumm multicast IPv6. OgHako Ype3amepHoe KOmM4ecTBO
3anucen multicast-mappyTnsaumm MOXeT NPMBECTM K UCHEpPNaHWI0 MaMAaTU yCTpoWCcTBa W
CHWDKEHWIO NMPOM3BOAUTENBHOCTU yCcTponcTBa. [lonb3oBatenyM MOryT OrpaHvynTb KONMYECTBO
3anucen B Tabnmue multicast-mapwpyTtusaumm IPV6 B 3aBUCMMOCTU OT pearbHbIX YCIOBUIA CETU
n TpeboBaHu K NPOM3BOANTENBHOCTU CepBUCA.

2.4.2.2. NMpumeyaHuns

Heobxogmmo HacTpouTb OCHOBHbIE oyHKUMM multicast IPv6.

2.4.2.3. LLlarn HacTpounku

OrpaHnybTe KONMYECTBO 3anuncen B Tabnuue multicast-mapwpytunsauum IPv6 B 3aBUCUMOCTHM OT
pearnbHbIX YCINOBUIA CETU 1 TpeboBaHMI K NPOM3BOAUTENBHOCTM CEpBUICA.

2.4.2.4. NpoBepka

Coenante, 4tobbl MCTOYHMKM Multicast B ceTn oTnpaenanu multicast-naketel B N pasnunyHbie
rpynnbl multicast, 1 XxOCT nonb3oBaTenss NPUCOEAMHUNCA K 3TUM rpynnam. YcTaHoBuUTE
KOJNIMYECTBO 3aMuMCeN, KOTOpble MOXHO 000aBUTL B Tabnuuy multicast-mapwpytmnsaumm IPv6,
paBHbiM N-1 Ha ycTpouctBe, n ybeautecb, 4TO multicast-nakeTbl, MOSyYEHHbIE XOCTOM
nonb3oBaTesnid, npuHagnexar K rpynnam N-1.




PykoBoacTeo no Hactponke cepus QSW-7600

HacTtpoiika multicast IPv6 W

2.4.2.5. CBA3aHHbIe KOMaHAbI

HacTtponka konuyectBa 3anuMceu, KOTopbleé MOXHO A06aBUTbL B Tabnuuy
IP multicast-mapwpyTusaumm

KomaHpa ipv6 multicast route-limit limit [ threshold ]

Onucanwne limit: ykasblBaeT KonMYecTBO  3anucen  multicast-maplipytusauuu.

napameTpa 3HauyeHue BapbupyeTcsa oT 1 oo 65 536, 3HayeHne no ymonyaHuio — 1 024.
threshold: ykasbiBaeT konmM4ecTBO 3anmncern multicast-mapLupytmsaumm ans
cpabaTbiBaHMA curHana npegynpexgeHus. 3HavyeHne no ymMonyaHuwo —
65 536

KomaHaHbIn Pexunm rnobanbHon koHdurypauum

pexmm

PykoBogcteo no | 3anucn  Maplipytmsaumn, BbIXOAdAWMe 3a  npedenbl  4onycTMMOro

NCMOMb30BaHUIO | annapaTHOro AuanasoHa, MOryT MepechbliaTbCa TOMbKO MPOrpaMMHbIM
obecneyeHneM n3-3a orpaHNYEHNIn annapaTHbIX PECYPCOB, YTO NPUBOAUT K
YXyOLWEHNO NPON3BOANTENBHOCTHU

2.4.2.6. Npumep KoHcpUrypaumm

CoszpaHue cepBuca multicast IPv6 B cetn IPv6 M HacTtpomka KonuyectBa
3anucen, KOTopble MOXHO A06aBMTbL B Tabnuuy MapwpyTtusauum multicast IPv6

CueHapun:

B
Gi 0/2 Gi 0/2
sssmnmmnm ** ssssmnnn **
Gi 0/1
NcTouHmnK
lNpuemHuk A
PucyHok 2-3.

Llarn HacTpoiku

e Hactponte 6asoBble dyHkuum [P multicast-mapwpyTtusauum
(nponyLueHo).

e YCTaHOBMTE KONMWYECTBO 3anucen, KoTopble MOXHO J06aBUTbL B
Tabnmuy IP multicast-mapwpytmusauum, paBHbIM 2 Ha
ycTpoucTee B

B# configure terminal
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B(config)# ipvé multicast route-limit 2

MpoBepka CpenanTte, 4T06bI MCTOYHMK multicast (2001: : 1) oTnpaBnsan nakeTbl Ha
G1(ff16::16), G2(ff16::17) n G3(ff16::18), n npuemHnK A npucoeanHUNCA K
G1,G2n G3.
e [lpoBepbTe multicast-nakeTbl, MNOMNyYEHHbIE MNPUEMHUKOM A.
MpueMHuk A OOMKEH UMeTb  BO3MOXHOCTb  Monydartb
multicast-nakeTbl n3 asyx rpynn: G1, G2 n G3.
e [IpoBepbTe 3anucy multicast-mapLipyTusanmm Ha NpuemMHuKe A u
ycTpouncTse B.
e [loagckaska oTobpaxaeTcs, Korga KONMYecTBO 3anucen B
Tabnuue - multicast-mapwpyTtmsaumm  gocturaeT  BEPXHEro
npegena
A A# show ipvé mroute

IPvé6 Multicast Routing Table

Flags: | - Immediate Stat, T - Timed Stat, F - Forwarder installed,
R - RPT, S - SPT, s - SSM Group

Timers: Uptime/Stat Expiry

Interface State: Interface

(2001::1, ff16::16), uptime 00:01:01, stat expires 00:02:29
Owner PIMSMV6, Flags: TFS

Incoming interface: GigabitEthernet 0/1

Outgoing interface list:

GigabitEthernet 0/2

(2001::1, ff16::17), uptime 00:01:01, stat expires 00:02:29
Owner PIMSMV6, Flags: TFS

Incoming interface: GigabitEthernet 0/1

Outgoing interface list:

GigabitEthernet 0/2

(2001::1, ff16::18), uptime 00:00:57, stat expires 00:02:33
Owner PIMSMV6, Flags: TFS

Incoming interface: GigabitEthernet 0/1

Outgoing interface list:

GigabitEthernet 0/2
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B B# show ipvé mroute
IPvé Multicast Routing Table
Flags: | - Immediate Stat, T - Timed Stat, F - Forwarder installed,
R - RPT, S - SPT, s - SSM Group
Timers: Uptime/Stat Expiry
Interface State: Interface
(2001::1, ff16::16), uptime 00:00:29, stat expires 00:03:01
Owner PIMSMV6, Flags: TFR
Incoming interface: GigabitEthernet 0/2
Outgoing interface list:
GigabitEthernet 0/1
(2001::1, ff16::17), uptime 00:00:29, stat expires 00:03:01
Owner PIMSMV6, Flags: TFR
Incoming interface: GigabitEthernet 0/2
Outgoing interface list:
GigabitEthernet 0/1
Moackaska B#* Jan 3 21:40:07: %MROUTE-4-ROUTELIMIT: IPvé Multicast route limit
oTobpaxaeTcs, 2 exceeded
Koraa Konm4ecTBo
3anucen B
Tabnuue
multicast-
MapLupyTM3aLmm
aocTturaet
BEPXHEro
npegena

2.4.2.7. PacnpocTpaHeHHble OLMNOKH

Unicast-mapwpyTtnsauus IPv6 HacTpoeHa HenpaBuIibHO.

2.4.3. HacTtpouka rpaHmubl multicast IPv6

2.4.3.1. dcpdekT koHduUrypaumm

Hactponte rpanuuy IPv6 multicast-mapwpyTtunsauum, 4tobbl orpaHnumMTb obnactbe nepegayn

multicast-nakeTos.

2.4.3.2. MpnmeyaHuns

Heobxoammo HacTpouTb OCHOBHbIE hyHKUMM multicast IPV6.
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2.4.3.3. LLlarn HacTpounku

HacTponTte rpaHuuy IPv6 multicast-mapLupyTnsaumm Ha kaxgom nHtepdence mapLlupytmnsaropa
PIM, ecnu He yka3aHO NHoe.

2.4.3.4. NpoBepka

Cpenante, 4ToObl CTOYHMKM Multicast oTnpaBnsanu multicast-nakeTol B rpynnbl multicast, n xocTt
nonb3oBatensa npucoeguHuncs K 3tuMm rpynnam  multicast. Hactponte rpaHudy [IPv6
multicast-mapLipytnsauum Ha wuHtepdernce mMapwpytmsatopa PIM, nNogkmo4eHHOM K XOCTy
nosib3oBaTens, 1 NPoBepbTE, MOXET MM XOCT Nosib3oBaTtens nonydate multicast-nakeThbl.

2.4.3.5. CBA3aHHble KOMaHAbI

Bknro4yeHue cpyHKumMmM multicast-mappyrtusauum IPv6

KomaHga ipv6 multicast boundary access-list-name [ in | out ]
Onucanne access-list-name: ncnonbayeT AnanasoH agpecoB rpynmbl, onpeaeneHHbIN
napameTtpa cnuckom ynpasnexus goctynom (ACL).
in: ykasblBaeT, 4TO rpaHMua multicast [encTByeTr BO  BXOASLLEM
HanpasneHun multicast-noTokos.
out: ykasblBaeT, 4TO rpaHuua multicast genctByeT B UCXosLLEM
HanpasneHun multicast-notokos
KomaHgHbIn Pexnm HacTponkm nHtepdenica
pexmm

PykoBoacteo no
MCNONb30BaHNIO

ACL, Ha KOTOpbIN CCbINTAaeTcs 9Ta KoMaHga, MoXeT OblTb cTaHaapTHeIM ACL
unu pacmpeHHbim ACL. Ecnun ncnonbayeTcs paclumperHbii cnmcok ACL,
Heob6X0OMMO COMOCTaBUTb TONBKO agpeca Has3HauYeHns.

OTy KOMaHAy MOXHO MCMNOoNb30BaTb ANst PUNbTPaLMMN NakeToB NPOTOKOSIOB
MLD un PIM-SMv6, oTHocAwmxcs K gnanasoHy rpynn multicast IPv6. MNoTokn
multicast-gaHHbIX He nepeaarwTCcs M He MPUHUMAOTCA MOrpaHUYHbIMK
nHTepdencamm multicast

2.4.3.6. Npumep KoHcpUrypaumm

Co3paHue cepBuca multicast IPvé B cetn IPv6 u HacTponka rpaHmubl multicast

IPv6
CueHapui:
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B

Gi 0/2 Gi0/2
ssssnmmm **
Gi 0/1
MCTOYHKK
MNprvemMHuK A
PucyHok 2-4.
LWarn e Hactponte 6asoBble dyHkuun IP multicast-maplupyTtmnsaumm
HaCTPOWKU (nponyLueHo).

e Hactpownte ACL Ha ycTporicTee A.

e HactpownTe rpaHuuy IP multicast-mappyTtmsauum Ha uHtepdence Gio/1
ycTponctea A

A A# configure terminal

A(config)# ipvé access-list ip_multicast

A(config-ipvé-acl)#deny udp any any

A(config-ipvé-acl)#exit

A(config)# interface GigabitEthernet 0/1

A(config-if-GigabitEthernet 0/1)#ip multicast boundary ip_multicast A
A(config-if-GigabitEthernet 0/1)# exit

Mpoeepka | Coenante, 4TObbI MCTOYHMK Multicast (192.168.1.100) otnpaensn naketol B G
(233.3.3.3), 1 npuemHuk A npucoegnHun k G.

3anyctute komaHgy debug ipv6é pim sparse-mode events, 4ToObl oTnaguTb
cobbiTnsa multicast B pexxume SM

A A# debug ipvé pim sparse-mode events

Dec 28 11:54:07: %7: No cache message: src 2001::1 for ff16::16 vif 1

*Dec 28 11:54:07: %7: Ignore No cache message: src 2001::1 for ff16::16 vif 1in
PIM6_BOUNDARY_FLT_BOTH range

2.4.3.7. PacnpocTpaHeHHble OLMnOKK

Unicast-mapwwpyTtusdaums IPv6 HacTpoeHa HenpasBuIibHO.
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2.4.4. Hactpouka ctatnyeckom multicast-mapwpyrtusaumm IPv6

2.4.4.1. AcpdeKT KoHDUrypaumm

HacTtponTe ctatnyeckyio MapipyTtmnsaumto multicast IPv6, 4tobbl ykasaTe nHTepdenc RPF nnu
cocega RPF ans multicast-nakeToB U3 onpeaeneHHoro UCToYHnKa multicast.

2.4.4.2. NpumeyaHus

Heobxoammo HacTpouTb OCHOBHbIE dhyHKUMM multicast IPV6.

2.4.4.3. LLlarn HacTpounku

HacTtponte crtatudeckyto multicast-mapwpytmnsaumio IPv6 Ha Kaxgom yCTPOWCTBE, €Cnu He
yKa3aHo MHoe.

2.4.4.4. NpoBepka

HacTtponTe ctatmyeckyto mapwpyTtusauuio multicast IPv6, a 3aTtem 3anyctute komaHgy show
ipv6 rpf vbesource-address, 4Tobbl NpoBepuTb UHpopmaumio RPF O KOHKPETHOM MCTOYHUKE
multicast.

2.4.45. CBA3aHHbIe KOMaHAbI

Hactpouka ctatnyeckon multicast-mapwpytusauum IPv6

KomaHga ipv6 mroute ipv6-prefix/prefix-length [ protocol ] { vérpf-addrress | interface-
type interface-number } [ distance ]

Onucanne ipv6-prefix: ykasbiBaeT IPv6-agpec nctovHmka multicast.

MEEIREELA A 1222 prefix-length: yka3biBaeT Macky noaceTu IPv6-agpeca uctouHuka multicast.

protocol: ykasbiBaeT MPOTOKON  unicast-mapupyTu3aumn, KOTOpblid
1Cnonb3yeTcs B AaHHbIA MOMEHT.

vérpf-addrress: ykasbiBaeT agpec IPv6 cocega RPF (next hop kK uCTOYHMKY
multicast).

interface-type interface-number: ykasbiBaet nHrepdernc RPF (ncxogawmn
MHTepdEeNC K NCTOYHUKY multicast).

distance: ykasblBaeT pacCTOsSHME YMpaBfeHUs MapLUpyTOM. 3HauyeHune
BapbupyeTca oT 0 o 255, 3HayeHne no ymonyaHuto — 0

KomaHaHbIn Pexunm rnobanbHon koHdurypauum
peXunm

PykoBogcteo no | Ctatnyeckass multicast-mapwpytmsaums IPv6 ucnonb3yetca Torbko Ans
ncnonb3oBaHuio | nposepkn RPF.

UTobbl ykasaTb wucxogawmni wuHtepdenc, a He IP-agpec next-hop-a
ctatudeckon multicast-mapwpyTtnsaummn IPv6, wncxogawmi uHTepdenc
OOIMKEH NMETb TUM «TOYKA-TOYKa» (point-to-point)
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OTtob6paxeHune nHpopmaumm RPF 06 onpeaeneHHOM agpece UCTOYHUKA
KomaHga show ipv6 rpf v6source-address
Onucanwne vbsource-address: ykasblBaeT agpec UCToYHMKa IPV6
napameTpa
KomaHaHbIn Pexwum npusmnermpoBaHHoro EXEC, pexum rnobanbHon KoHurypaumm m
pexum pexum KoHdurypaummn nHtepgenca

2.4.4.6. Mpumep KoHcpuUrypaumum

Co3paHue cepBuca multicast IPv6 B cetn IPv6 m HacTpouka ctaTU4eckou
MapLpyTusaumm multicast IPv6

CueHapui:
MCTOYHMK
PucyHok 2-5.
Warn e HactponTe ocHoBHble hyHKUMKM multicast IPv6 (nponyLueHo).
HacTpoukm e HacTpoiiTe cTaTUueckuii MapLLPyT K MPUEMHWKY Ha ycTponcTee B
A B# configure terminal
B(config)# ipvé mroute 2005::/64 ospfv3 2002::2

MpoBepka 3anyctute komaHgy show ipv6 rpf, 4tobbl oTo6pa3nTe MHpopmaumo RPF,

NOMyYeHHY NPUEMHUKOM A0 U NOCEe HACTPOMKM
Mepen B# show ipvé rpf 2005::1
HaCTPONKON

RPF information for 2005::1

RPF interface: GigabitEthernet 0/1

RPF neighbor: fe80::2d0:f8ff:.fe22:341b

RPF route: 2005::1/128

RPF type: unicast (ospf)

RPF recursion count: 0

Doing distance-preferred lookups across tables
Distance: 110

Metric: 1
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Mocne B# show ipvé rpf 2005::1
HaCTPOMKK

RPF information for 2005::1

RPF interface: GigabitEthernet 0/2

RPF neighbor: 2002::2

RPF route: 2005::/64

RPF type: unicast (ospf)

RPF recursion count: 0

Doing distance-preferred lookups across tables
Distance: 110

Metric: 1

2.4.4.7. PacnpocTpaHeHHble OLMNOKHK

e Unicast-mapwpyTtusaums IPv6 HacTpoeHa HenpaBuibHO.
e Ha mapuwpyTtunsaTtope He BKknoveHa multicast-mapwpyTtmsaums IPv6.

2.4.5. HacTponka ynpaBrneHUs HanpaBfieHWeM MNOTOKa YpPOBHA 2 AnNA
multicast-noTokoB
2.4.5.1. AdpdekT kKoHdUrypaumm

HacTtponTte ynpaBneHve HanpasfeHMeM MNoToka YpPOBHA 2 ana multicast-noTokoB, 4TOGLI
KOHTpOnMpoBaTb NOBeAEHWE Nepechbinku multicast-noTokoB Ha nNopTax.

2.4.5.2. NMNpnmevaHunn

Heobxoammo HacTpouTb OCHOBHbIE oyHKUMM multicast IPv6.

2.4.5.3. LLlarn HacTpounku

HacTtponTte ynpaBneHne HanpaeBneHMEM MNOTOKa ypoOBHA 2 Ans  multicast-noTokoB Ha
YCTPONCTBAX, ECMN He yKa3aHO MHOeE.

2.4.5.4. NpoBepka

Cpoenante, 4tobbl ycTponcTBO A oTnpaendno multicast-naketel rpynnam multicast B cetw.
Heckonbko nonb3oBaTenbCKMX XOCTOB, NogkmoveHHbIX K VLAN 1 yctponctea A, nonydaroT
multicast-nakeTbl 0T 3TMx rpynn multicast. HactpoiiTe ynpaBneHue HanpaBfieHMEM MNOTOKa
YPOBHS 2 And noTokoB multicast Ha ycTponcTtee A, 4Tobbl multicast-nakeTbl OTNPaBNANNCL Ha
HaCTPOEHHbIE MOPThI.
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2.4.5.5. CBA3aHHble KOMaHAbI

HacTtponka ynpaBneHus HanpaBfeHMEM nNOTOKa YPOBHA 2 Ansa
multicast-noTokoB

KomaHga ipv6 multicast static source-address group-address interface-type
interface-number

Onucanwne source-address: ykasblBaeT agpec UCToYHMKa multicast.

MELREE LAk group-address: ykasbiBaeT agpec rpynnbi multicast.

interface-type interface-number: ykasbiBaeT NOPT YPOBHS 2, KOTOPOMY
paspeLlleHo nepecbinaTte multicast-noToku

KomaHaHbIn Pexunm rnobanbHon KoHurypaumm
peXnm

PykoBoactBo no | [ins multicast-notoka MOXHO HaCTPOUTb HECKONbKO KOMaHg, TO €eCTb
NCNONb30BaHNIO | HECKOSTbKMM NOpTaM MOXHO pa3peLunTb Nepecbinky multicast-notoka. Ecnm
yrnpaBneHne HarnpaerieHMeM MOTOoKa HaCTpoeHo ans multicast-noToka,
multicast-noTok MOXeT nepechbinaTbCa TONbKO Yepe3 HaCTPOEHHbIE NOPThI.
[pyrnm noptam He paspeLueHo nepecbinate multicast-noTok.

OTa KOMaHga  KOHTPONMpyeT  TONbKO  MOBEAEHME  MNepPechbiniku
multicast-noTokoB Ha noptax. OTO He BNUSET Hanpsmylo Ha obpaboTky
nakeToB npoTokorioB multicast-npotokonamn. HekoTopble  yHKUUK
npoTtokonoe multicast (Hanpumep, PIM-SMv6) ynpaBnstoTca noTokamu
multicast-gaHHbIX, noaTomy Ha nosegeHve NPOTOKOSIOB
multicast-mapLupyTnsauum Bce paBHO MOXET BIUSTb

2.4.5.6. Npumep KoHcpUrypaumm

Co3paHue cepBuca multicast IPv6 B cetn IPv6 M HacTpouka ynpaBneHusi
HanpaBrieHMeM NoToKa YPOBHA 2 AN NOTOKOB multicast

CueHapun:

MCTOYHMK
. Gi 01 .
’g Gi0/2 fﬁm—"] Gi 0/3 ’\g
EEEEEESN
L B
MpuemHuk A MpuemHuk B
PucyHok 2-6.
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Waru e Hactponte 6GasoBble yHKkuMmM IP multicast-mappyTtumsauum
HaCTPOWMKU (nponyLueHo).

e HacTtponTe ynpaBneHue HanpaBreHMeM MNOTOKa ypPoOBHA 2 AN
multicast-noTokoB Ha ycTponctee B Tak, 4ToObl multicast-noTokm
nepegasanucb ToNbKo Ha nHTepdenc Gil/2

B A# configure terminal
A(config)# ipvé multicast static 2001::1 ff16::16 gigabitEthernet 0/2

Mpoeepka | Coenante, 4tobbl UCTOYHMK Mmulticast (2001: : 1) otnpaenan nakeTbl B G
(ff16::16), 1 npueMHUK A, 1 NpMeMHNK B npucoeguHunmce K G.

MpuemHuK A OMmKeH MMeTb BO3MOXHOCTb Nony4datb multicast-naketsl oT G, HO
npuemHuk B He moxeT nonyyaTb multicast-naketol oT G

2.4.5.7. PacnpocTpaHeHHble OLMNOKHK

Unicast-mapLpyTtnsauus IPv6 HacTpoeHa HenpaBusibHO.

2.4.6. HacTtpoika Bblibopa mapwpyTta RPF no npuHumny camoro AfIMHHOro
COOTBeTCTBUA

2.4.6.1. AdpdeKkT KoHdUrypaumm

Cpeon Tpex onTMManbHbIX  MapLpyToB, BblIOpaHHbIX K3  Tabnuubl  cTaTU4YECKOW
multicast-mapLupyTtnsauum, Tabnuupl MapLipyTmMsaumm MBGP n Tabnuupl
unicast-mapLpyTtmsaumm, BblbepuTe ONTUManbHbLIN MapWpPyT C caMOW [LOfIMHHOW MacKowm
noaceTu, conagatolen c mapwpytom RPF.

2.4.6.2. NMNpnmeyaHunn

Heobxoammo HacTpouTb OCHOBHbIE yHKUMK IP multicast-maplupytmnsaumn.

2.4.6.3. LLlarn HacTpounku

HacTtponte Bbibop Mapwpyta RPF no npuvHumMny camoro OfMHHOrO COOTBETCTBUSA HAa KakOaoM
YCTPOMWCTBE, €CINN He YKa3aHOo UHoe.

2.4.6.4. NpoBepka

HacTtponTte crtatnyeckuii mMapwpyT multicast n ctatMyeckuin mapupyT unicast-pacchbiiiku ¢
OOVHAKOBbIM NMPUOPUTETOM, @ TakKe HACTPOMTE CTaTUYECKMI MapLUpYT unicast-pacchinikv Tak,
4TOObI OH MMeN caMoe AJIMHHOE COOTBETCTBME MACKM MOACETW.

e 3anyctute komaHgy show ipv6 rpf v6source-address, 4TOGbI nNpPOBEPUTH
nHdopmaumio RPF 0 KOHKPETHOM MCTOYHUKE.
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2.4.6.5. CBA3aHHbIe KOMaHAbI

Hactpoiika BblGopa M™mapwpyta RPF no npuHuuny Haubonbluero
COOTBETCTBUSA

KomaHga ipv6 multicast rpf longest-match
KomaHaHbIn Pexwum rnobanbHon koHUrypaumm
pexum

Pykosogcteo no | LWaru Beibopa mapipyta RPF cnegytowme:

WCNONb3OBAHWIO | B Gepute 0AMH ONTUMANbLHBLIA MapLUPYT, UCTONb3YEMbI ANt NMPOBEPKM

RPF, 13 kaxgon tabnuubl cTatudeckon mapupyTtudaumm multicast IPv6,
Tabnuubl mapwpyTtusaummn IPv6 MBGP 1 Tabnuupl unicast-mapLupytmsaumm
IPv6.

Bbibepute oavMH mMaplipyT n3 Tpex onTUMarnbHbIX B KayecTBe MapLupyTa
RPF. Ecnn HacTpoeHa komanga Bblbopa mapwpyTta RPF no npuHumny
CaMOoro ASIMHHOIO COOTBETCTBUSA, TO U3 TpeX ONTUMAasbHbIX MapLUPYTOB B
kavyectBe Mmapwpyta RPF Bbibupaetca mapwpyT € cambiM OfVHHbBIM
coBrnageHneM Macku nogcetu. Ecnv Tpu mapLupyTa MMeKT OAHY U Ty Xe
MackKy noaceTu, BblbupaeTca MapLupyT C HauMBbICLLIUMM npuopuTeTom. Ecnm
MapLUpyTbl UMEeIT OAMHAaKOBbIN npuopuTteT, mapwpyT RPF Bbibupaetcs B
COOTBETCTBMM C NOCNEeA0BaTENbHOCTLIO CTaTMYECKOro MapLpyTa multicast
IPv6, mapwpyTta MBGP IPv6 n unicast-mapwpyTta IPv6. Ecnn He HacTpoeHa
KomaHga Bblbopa wmapwpyta RPF  no npuHumMny Haubonbliero
COOTBETCTBMS, TO U3 TPEX ONTUMarbHbIX MapLUPYTOB B Ka4eCTBe MapLupyTa
RPF BbIGMpaeTca MapLipyT C HAUBbICLLMM NPUoOpUTETOM. ECnn mapLupyTbl
UMEIT OOWHaKoBLIM  npuoputeT, M™Mapwpyt RPF Bbibupaetca B
COOTBETCTBMU C NMOCHeA0BaTeNbHOCTLIO CTaTUYEeCcKoro MapLupyta multicast
IPv6, mapwpyta MBGP IPv6 u unicast-mapwpyTta IPv6

2.4.6.6. Npumep KoHcUrypaumm

Co3paHue cepBuca multicast IPv6 B cetu IPv6 n HacTpomnka Bbibopa MmapLupyTa
RPF no npuHunny camoro AfIMHHOro COOTBETCTBUA

CueHapun:

MCTOYHMK

PucyHok 2-7.
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Warn
HaCTPOMKK

e Hactponte 6GasoBble dyHkumn IP multicast-mappyTnsaumm
(nponyLueHo).

e Hactponte cratnyeckun multicast-mapwpyt IPv6 ¢ gnvHon macku
noaceTm MeHbLIE, YeM COOTBETCTByWOLWAs ANuHa Mackm y
unicast-mapLupyTa Ha yctponcTtsee B.

e HactpownTte Bbibop mapwpyta RPF no npuHuuny camoro ArnvHHOro
COOTBETCTBUSA Ha YcTporcTee B

B# configure terminal

B(config)# ipvé multicast-routing

B(config)# ipvé mroute 2005::/64 ospfv3 2002::2
B(config)# ipvé multicast rpf longest-match

MpoBepka

3anyctuTte komaHay show ipv6 rpf, 4ToObl 0TOGpas3nTL MHopmaumio RPF 06
ncrtoyHuke multicast 4o v nocne HacTtpovikn Bblbopa mapwpyta RPF no
NPUHUMNY CaMoro AnMHHOIO COOTBETCTBUS

Mepen
HaCTPOWKON

B# show ipvé rpf 2005::1

RPF information for 2005::1

RPF interface: GigabitEthernet 0/2

RPF neighbor: 2002::2

RPF route: 2005::/64

RPF type: unicast (ospf)

RPF recursion count: 0

Doing distance-preferred lookups across tables
Distance: 110

Metric: 1

Mocne
HaCTPONKK

B# show ipvé rpf 2005::1

RPF information for 2005::1

RPF interface: GigabitEthernet 0/1

RPF neighbor: fe80::2d0:f8ff.fe22:341b

RPF route: 2005::1/128

RPF type: unicast (ospf)

RPF recursion count: 0

Doing distance-preferred lookups across tables
Distance: 110

Metric: 1
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2.4.6.7. PacnpocTpaHeHHble OWnoKN

e Unicast-mapwpyTtusaums IPv6 HacTpoeHa HenpasBubHO.
e Ha mapuwpyTtusaTope He BknoveHa multicast-mapwpyTtusaums IPv6.

2.5. MoOHUTOPUHr

2.5.1. OumncTka

NMPUMEYAHUE: BbinONHEHWE KOMaHA clear MOXeT NPUBECTUM K NoTepe BaXKHOW MHopMauum
n, Takmum obpasom, K npepbiBaHMO paboTbl CEPBUCOB.

OnucaHue KomaHga

Ounwaer Tabnuuy | clear ipv6 mroute { * | végroup-address [ v6source —address | }
multicast-nepechbinku IPv6

Ounwaetr cratuctnuky B | clear ipv6 mroute statistics { * | végroup-address [ v6source-
Tabnuue address ]}
multicast-nepecoinku IPv6

2.5.2. OToGpaxeHune

OnucaHue KomaHga

OTobGpaxxaeT nHopmaumio Tabnuupl | show ipv6é mroute [ group-or-source-address [ group-
multicast-nepechbinku IPv6 or-source-address ] ] [sparse ] [ summary | count ]

OtobpaxaeT nHgopmaumto RPF 06 | show ipv6 rpf vesource-address
onpeaeneHHoMm agpece IPv6
NCTOYHMKA

OtobpaxaeT NMHopMaLMIo o  show ipv6 mroute static
cratnyeckom  multicast-mapwpyTte
IPv6

OtobpaxaeT NMHopMaLMIO o show ipv6 mvif [ interface-type interface-number ]
HacTpoeHHOM multicast-nHtepdenice
IPv6, KOTOpLIN BCTyNaeT B cuny

OtobpaxaeT Tabnuuy | show ipvé mrf mfc
multicast-nepecbinku IPv6 ypoBHA 3

OTtobpaxaeT Tabnuuy  show msfé msc
MHOIrOypOBHEBOM
multicast-nepecbinku IPv6
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2.5.3. OTnagka

NMPUMEYAHUE: cuctemHble pecypchbl 3aHATLI NpU BbIBOAE OTNag04MHON MHGopMaumn. MNoatomy
OTKIIOYanTe OTNagKy cpasy nocre NCcnosib3oBaHus.

OnucaHue KomaHga

OTtnagka Bcex 3anyuleHHbIx npoueccoB | debug nsm mcast6 all
multicast IPv6

Otnagka CBA3N mexay | debug nsm mcast6 fib-msg
multicast-paccbinikon IPv6 1 mogynem

npoTokona

OTtnagka nntepdenca multicast IPv6 debug nsm mcast6 mif

Otnagka o6paboTkn wuHTepdencoB u  debug nsm mcast6 stats
CTaTUCTUKN noBeaeHna multicast IPv6

Otnagka multicast-nepecbinkn yposHst 3 | debug ipv6é mrf forwarding
IPv6

Otnagka npouecca paboTbl 3anucen  debug ipv6é mrf mfc
multicast-nepechbinku IPv6 ypoBHA 3

Otnagka obpaboTku cobbiTuin | debug ipv6é mrf event
multicast-nepechbinku IPv6 ypoBHA 3

OTtnagka nepecbinkn MHoroypoBHeBbIX | debug msf6 forwarding
multicast-naketos IPv6

Otnagka npouecca paboTbl 3anucen | debug msfé mfc
MHOroypoBHeBon  multicast-nepecbinku
IPv6

Otnagka 6GasoBoro obopyapoBanusa anst | debug msf6 ssp
MHOroypoBHeBoM  multicast-nepecbIinku
IPv6

Otnagka APl pans wmHoroypoBHeBou | debug msf6 api
multicast-nepecbinku IPv6

Otnagka 006paboTku cobbiTnn | debug msf6 event
MHOroypoBHeBoW  multicast-nepecbinku
IPv6
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3. HACTPOUKA IGMP
3.1. O630p

Internet Group Management Protocol (IGMP) siBnsieTcs YyneHoM cemencTtea npoTtokonos TCP/IP.
OH ynpaBngeT yyacTHukamm multicast IP n ncnonb3dyetca ansa ycTaHOBMAEHUS U NoAOepKaHUS
yneHcTea B rpynnax multicast mexagy XoctamMum W HEMOCPEeACTBEHHO  COCEAHUMMM
MapLpyTtmusatopamm multicast. MNMoeegeHne IGMP nogpasgensieTcs Ha noBefeHue XocTta u
nosegeHne ycTpomncTaa.

o B HacTtoswee Bpems goctynHel Tpy Bepcun IGMP: IGMPv1, IGMPv2 n IGMPV3.
e Bce Bepcumn IGMP nogaepxusatoT mogenb Any-Source Multicast (ASM).

o IGMPvV3 MOXHO HanpsiMytd ucnonb3oBaTb Ana mogenun Source-Specific Multicast
(SSM).

o IGMPV1 nIGMPV2 MOXHO MCNonb3oBaTth AN Mmogenyu SSM TonbKO B TOM Crny4yae, ecnu
nogaepxmneaetcsa TexHosiorna conocrtasneHms IGMP SSM.

3.1.1. lMpoToKonbl U cTaHAAPTbI

e RFC 1112: pacwwupeHuns xocta ang IP multicast-mapLupytusauuu.
e RFC 2236: npoTokon ynpaBneHnsa HTepHeT-rpynnamu, sepcus 2.
e RFC 3376: npoTokon ynpaBneHnsa HTepHeT-rpynnamu, sepcus 3.

o RFC 4605: npoTtokon ynpasneHus rpynnamm WHTepHeta (IGMP)/Multicast Listener
Discovery (MLD)-Based Multicast Forwarding ("IGMP/MLD Proxying").

3.2. NMpunoxeHun

MpunoxeHue OnucaHue

JlokanbHbIM cepsuc IGMP Peanunsyet cepeuc IGMP B nokanbHoun cetn

Mpoken-cepeuc IGMP B npocton pAgpeBoBMAHOW TOMOMOMMM CETU UCMNOSb3ynNTe
npokcu-cepsuc IGMP BmecTto cepsuca PIM

3.2.1. NokanbHbIN cepBuc IGMP

3.2.1.1. CueHapum

Kak nokasaHo Ha PucyHke 3-1, npuemMHnkn 1 n 2 n mapupytmnsatopbl A u B o6pasytoT nokasnbHyto
ceTb.

MakeTbl 3aNpocoB, OTNPaBIeHHblIE MapLUpyTU3aTopoM A unu B, AeACTBUTENbHbI B NOKanNbHOM
ceTu, Torga Kak nakeTbl Report, oTnpaBneHHble nonyyatensamm 1 1 2, Takke OeWCTBUTENbHbI
nokKanbHo.
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L]

MpuemHmk A

Gi 0/0

Gi 0/0

L]

lNpuemHuk B

PucyHok 3-1.

C — ycTpouncTBo BbixoaHoro wro3sa (EG).
A n B — oCHOBHblEe MapLUpyTMU3aTOpbI.
3.2.1.2. PasBepTbiBaHue
e Mapuwpytnsatopsl A, B u C ncnonesytot OSPF.
o  WHTepdpeinichl A, B 1 C ucnonbaytot npotokonbl multicast (PIM-SM nnu PIM-DM).

3.2.2. Npokcu-cepsuc IGMP
3.2.2.1. CueHapun

Kak nokaszaHo Ha PucyHke 3-2 Mapwpytmnsatop A peanmayeT dyHKUUIO Mpokcu, paboTtas B
KayecTBe XoCTa, W oOpasyeT JOKanbHYl0 CeTeByl [pynny C Maplpytusatopom B.
MapuwpyTtusatop A nepecbinaet naketbl Report, oTnpaBneHHble npuemMHukammn 1 m 2.

A B
Gi 0/1 Gi 0/0
sssmmmmm ** sssmmmmm **
Gi 0/0

MpuemHumk 1 MpuemHuk 2

PucyHok 3-2.

MapuwpyTtusaTtop A peanusyeT (PyHKLNIO NPOKCH.
MapuwpyTtusatop B npegoctasnsieT cnyx6y PIM.
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3.2.2.2. Pa3BepTbiBaHue

o MapuwpyTtusatopsl A u B ucnonesyot OSPF.
e WHTepdpencol A n B ncnonsaytot npotokonsl multicast (PIM-SM unu PIM-DM).

o OyHkuMsa multicast-npoken  peanmns3oBaHa Ha WUHTepdencax Gi0/0 wn  Gi0O/1
MapLupyTmMsatopa A.

3.3. DyHKLUUMU

3.3.1. basoBble onpeaeneHus

MNoBeaeHne xocTa M NnoBeaeHUe yCTPOWUCTBA

e YcTponcTtBa multicast ypoBHA 3, Ha KOTOPbIX UCMOMB3YOTCA NMPOTOKOMbI YNpaBnieHus
multicast-paccbIfnikon, Ha3blBalOTCA YCTPOMCTBaAMM, a UX NOBeAEeHNME — MOBeAEHVNEM
YCTPOWCTBA.

e [1K unun cmogenupoBaHHble MK, Ha KOTOPbIX MCMOMb3YKTCA NPOTOKOMbI yNpaBneHns
multicast-paccbIfnkoi, Ha3blBaOTCS XOCTaMu, a X NOBeAeHNe — NoBEAEHMEM XOCTa.

Querier

YcTponcTea KOHKYpUPYIOT APYr C APYroM, cpaBHuBas IP-agpeca. YctponcTtea ¢ 6o5nee HU3Knumm
IP-agpecamun ctaHoBATCcA Querier n perynsipHo oTnpaBnsAlT nakeTbl Query.

UHTepcenc npokcu-cepsuca IGMP

OTOT WHTEepdEeNC BbINOMHAET OEWCTBMA XOCTa, MornyyaeT nakeTbl Query, OTnpaBrieHHble
upstream-ycTtponcTBammn (MO3TOMY Takke HasbiBaeTcsa uplink-nHTepdencom), n otnpasnseT
Report ¢ nHpopmaumen, cobpaHHoOM NPOKCU-CEPBEPOM MapLUpyTU3aTopa.

UHTepcenc IGMP Mroute—Proxy

OTOT MHTepdenc peanuayeT YHKUMM MapLupyTu3aTopa, OTnpaBnseT nakeTbl, NoflyYeHHble
nHTepdencom IGMP PROXY-SERVICE (noatomy Takke HasbiBaeTcst downlink-uHtepdencom),
cobupaeT nHdopMaunuio O XOCTe M OTMNpaBnsaeT MHopmaumio 0 xocTe Ha uHTepdenc IGMP
PROXY-SERVICE.

ConocTtaBsneHue IGMP SSM

ConoctaeneHne mogenn SSM. IGMPv1 n IGMPV2 He noggepxumBatoT mogenb SSM, HO MOryT
BKMOUNTb pyHKUuMo SSM-MAP ana nogaepxkm mogenu SSM.

3.3.1.1. O630p

Oco6eHHOCTb OnucaHue

IGMP- OtnpaBnsieT naketbl Query v nonyvaet UHGOPMALMIO O JOKamNbHbIX

MapLipyT13aTop yyacTHUKax

IGMP_Querier BbibupaeT yHMKkanbHbI Querier n3 cermeHTa cetn

pynnoBas ®dunbTpyeT y4aCTHUKOB [pynnbl W OrpaHU4MBaeT  KONUYECTBO

dunbtpauma IGMP | yyacTHUKOB rpynnbl

Cratnyeckas CraTtuyeckas mHdopmaumsa O rpynne AOCTyNHa Ha MapLupyTM3aTope;

rpynna IGMP No3TOMy XOCTYy HeT HeobxoaumocTu oTnpaenaTe nakeT Report ans
nosly4eHns nHopmaLmm o0 CTaTU4eCcKomn rpynne
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Ocob6eHHOCTb OnucaHue

Mmutaums XxocToB |/|MI/ITI/IpyIZTe nosefgeHne Xocta And npAaMoro npucoeguHeHund K rpynne

ans

npucoeanHeHnda K

multicast Ha uHTepdence

rpynnam IGMP

IGMP-npokcu Mcnonb3ynte aTy (pyHKUMIO B NPOCTOM OPEBOBUAHOW TOMOSIOrMK CETH,

roe He TpebyeTcs BbINOSHATb CNOXHble NPOTOKOSbI
multicast-mapLupyTtnsauum (Hanpumep, PIM)

ConocrtaBneHue Ob6ecneubte nogaepxky mogenn SSM gns IGMPv1 n IGMPv2. Korga

IGMP SSM XOCT MPUCOEeOUHSAETCA K rpynne, Bbl MOXETE yKasaTb UCTOYHUK, YTOObI

COKOHOMMUTb  MOSIOCY  NPOMNyCKaHMs W NpPeaoTBpatuTb  3aHATUE
NPOMNYCKHOM cnocobHocTUn cetn HexXenaTtenbHbIMU "
HeaencTBUTENbHbIMK NOTOKaMM multicast-gaHHbIX, 0COOEHHO B ceTeBOM
cpene, rae HecKoNIbKO MCTOYHMKOB Mmulticast ncnonb3yloT oauH agpec
multicast

3.3.2. IGMP-mapuwpyTusartop

OTa yHKUMS mcnonb3dyeTcs Ons OTNpaBkM nakeToB Query M nonyyYyeHuss nHgopmauumn o
nokanbHbIX y4aCTHUKaX.

3.3.2.1. MpnHUMN paboTbl

B multicast-cetn, wucnone3ytowen IGMP, multicast-yCTpoicTBO nepuogmyecku
otnpaenseT nakeTtbl IGMP Query 1 noareepxnaet MHGOpMaUMio O JoKanbHbIX
yyaCTHMKax Ha OCHOBE OTBETOB.

Tonbko ogHO multicast-ycTponcTBo oTnpaBnsieT nakeTol IGMP Query B oagHOM
CerMeHTe ceTun, U 9TO YCTPOMCTBO HasbiBaeTcst Querier. Querier onpegensieTca nyrem
BblGopa. N3HavanbHO BCe ycTponcTBa multicast HaxogaTcs B coctosiHum Querier. Korga
YCTPONCTBO nonyyaetT Query Ha ydacTMe OT YyCTpoucTBa C MeHbLUMM IP-agpecowm,
YCTPOMCTBO MepexoauT M3 cocTosiHus «Querier» B cocTosaHMe «Non-querier». Takum
o6pa3om, TOMbKO OA4HO YCTPOWMCTBO OKOHYaTENbHO HaxoguTcs B COCTOAHUKM Quierer.
OTO YCTPOMCTBO MMEET cambil HM3KMA IP-agpec cpegm Bcex multicast-ycTtponcts B
ceTu.

Querier oTnpaBnsaeT nakeTbl IGMP pa3HbIx BEpcuii B 3aBUCUMOCTM OT HACTPOEK BEPCUM
IGMP. Kpome TOro, MOXHO W3MEHUTb crnegywoowme napameTpbl Querier: yacTtoTa
otnpaBkn Querier-om naketoB IGMP Query, Bpemsa Query n uHtepBan Query ans
nocrieqHero y4actHuka, MakcmmMasibHoe BpemMda oteeTa naketos IGMP Query v Bpems
keepalive Tekywiero Querier.

3.3.2.2. ConyTcTBYrOLWWAanA KOHUrypaums

BkntoyeHune IGMP
IGMP OTKMOYEH Ha UHTepdence nNo yMONYaHuio.

Bbl MmoxeTe 3anyctuTb komaHay ip pim { sparse-mode| dense-mode } NS BKOYEHUSA UK
oTKMtoYeHus IGMP ansa nHtepdeinca.

IGMP MOXHO BKNIOYNTb TOMbLKO B TOM Clyyae, ecnu Ha uHTepdence HacTpoeH pexum Sparse
(SM) nnn pexxum Dense (DM).
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Yka3saHue sepcumn IGMP
IGMPV2 BKITHOYEH MO YMOMYaHMIO.

Bbl MOXeTe 3anycTuTb koMaHay ip igmp version {1 | 2 | 3} ang yctaHoBku unu cbpoca Bepcun
IGMP.

Hactpouka uHtepBana Query nocriegHero y4actHuka
WHTepBan oTtnpaBku naketoB Query nocnegHero yyacTHkMa Mo YMOSYaHUIO CcocTaBnsieT
1 cekyHAay.

Bbl moxeTe 3anyctuTb KomaHgy ip igmp last-member-query-interval interval, 4TOGbI
yCTaHOBUTb UNn cBpocnTb MHTEpBan ANs nHTepdenca Ang oTnpasku naketos Query.

bonbluee 3HaveHne o3Ha4aeT GonbLINi MHTEepBall; MeHblLlee 3Ha4YeHne O3Ha4daeT MEHbLLNI
MHTEepBar.

HaCTpOﬁKa KoJsinyectBa Query nocnenHero yd4actHuka
Mo YMON4YaHMio konnyecTso Query nocrnegHero y4acTHuKa paBHO 2.

Bbl MOXeTe 3anycTuTb KomaHay ip igmp last-member-query-count count, 4Tobbl YCTaHOBUTb
nnu cbpocuTb KonmyecTBo Query nocnegHero y4acTHuKa.

Bonbluee 3HaveHne o3Ha4yaeT bonbluee KONM4ecTBo Query nocneagHero arnemMeHTa; MeHbllee
3Ha4YeHne o3Ha4aeT MeHblLlee Konn4yectBa Query nocrnegHero y4yactuka.

Hactpouka uHtepBana Query obwero y4actHuKa
Mo ymonuaHuio nHtepean Query obLlero yyactHuka coctaBngaeT 125 cekyHa.

Bbl MOXeTe 3anyctutb komaHgy ip igmp query-interval seconds, 4TOObl yCTaHOBUTL UMK
cbpocunTb nHTepBan Query obLero y4yactHuka.

Bonbliee 3Ha4yeHne o3HavaeT bonbLnn 06LWmMIA MHTepBan Query; MeHbLLEE 3Ha4YeHNE O3Ha4vaeT
MeHbLUNA obLKnn nHTepsan Query.

Hactpoika makcMmanbHOro BpeMeHu oTBeTa
Mo ymMonyaHuio MakcMmarnbHoe BpemMs oTBeTa cocTtasnsieT 10 cekyHa,.

Bbl MoxeTe 3anycTuTb koMaHay ip igmp query-max-response-time seconds, 4ToObI
YyCTaHOBMWTb UIN COPOCUTL MakcumarnbHOe BpeMsi OTBETA.

Bonblee 3HayeHne 03HayaeT bonee AnMTenbHOE BPEMS OTBETA; MEHbLUEE 3HAaYEHNE O3HAYaeT
©onee KOpOTKOE BpeEMS OTKIMKA.

3.3.3. IGMP Querier

BbiGepuTte yHuMKanbHbI Querier n3 cermeHTa cetu. Querier oTnpaeBngaeT nakeTbl Query ans
NofyyYeHns rpynnoBon MHGOPMaLmMM NoKanbHOM CeTH.

3.3.3.1. MpuHUMN paboTbl

B multicast-cetn, ncnoneaytowen npotokon IGMP, gna otnpaBku naketoB 3anpocoB IGMP
yKasblBaeTCsl YCTPOMCTBO Mmulticast. 3To yCTponcTBO onpenensieTcsa nytem Bblibopa. BHavane
BCE YCTpoMcTBa Haxogatca B coctosiHum Quierer. Korga ycTponctBa nonydaroT Query Ha
yyactMe OT YCTpOWCTBa C MeHblwum |P-agpecom, ycTponcTBa nepexogsaT U3 COCTOSHUA
«Querier» B cocTtoaHne «Non-querier». Takum 06pa3om, TONMbKO OAHO YCTPOWCTBO
OKOHYaTENbHO HAXOAMTCA B COCTOSAHMM Quierer. ATo yCTPOMCTBO UMEET cambil HU3KMI IP-agpec
cpeaun Bcex multicast-yctponcte B ceTu. Ecnn BbiGpaHHbIn Querier TepnuT Heygady, IGMPv2
Takke paboTaeT. Yctponctea Non-querier, NOAOEPXMBAOT MHTEPBAlbHbIA Tanmep AOns
BbbkMBaHWS Querier. OTOT TarMmep cbpacbiBaeTcs Kaxabld pas, Korga YCTPOWCTBO Mony4vaeT
naket Query Ha yyacTtue. Ecnu Bpemsa TariMepa UcTekaeT, HauMHaeTCsa HOBbIM payHA Bbibopa
Querier.
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3.3.3.2. ConyTcTBYHOLAA KOHUrypauums

HacTtpowka Tanm-ayta Querier
Mo ymonyaHuio Tanm-ayT Querier coctasnseT 255 cekyHg.

Bbl MmoXeTe 3anycTuTb KOMaHay ip igmp query-timeout seconds, 4ToObl yCTAHOBUTbL TanM-ayT
Querier.

Bonbluee 3HayeHne o3HavaeT Gonee AnuTenbHoOE BpemMAa BbDKUBaAHUA; MeEHblLUee 3Ha4deHune
o3HavaeT bornee KOPOTKOE BpeMA BbKUBAHUA.

3.3.4. N'pynnoBas ¢unbtpaumsa IGMP

(DI/IJ'IpryIZTe Y4aCTHUKOB rpynnbl A OrpaHMHMBaVITe KONMn4eCTBO Yy4aCTHUKOB rpynnbl.

3.3.4.1. MpuHUMN paboTbl

UTobbl 3anpeTuTb XOCTaM B CEerMeHTe CeTW, FAe HaxoauTcs uHTepdenc, NPUCOeanHATLCH K
rpynne multicast, Bol MoxeTe HacTpouTb ACL Ha aTom uHTepdence B kadectse dunbTpa.
WHTepdbenic bynet cdmnbTpoBaTb nonydeHHble naketbl Report IGMP 06 yyactne Ha ocHoBe
atoro ACL, nogaepxmBaTb y4acTue B rpynne Tonbko gnd rpynn multicast, paspelueHHbIX 3TuM
ACL, n yctaHaBnmBaTb MakCMMarbHOE KONMYECTBO YHYACTHMKOB MapLupyTmM3aTopa.

3.3.4.2. ConyTtcTBYyIOLWWAA KOH(pUrypaumus
Hactpownka ACL rpynnbi IGMP
Mo ymonyaHuto ACL He ucnonb3syeTcs, 1 nobas rpynna MoxeT NpUCcoeAMHUTBLCS.

Bbl MOXXeTe 3anycTuTb KOMaHAy ip igmp access-group access-list-name, 4Tobbl yCTaHOBUTL
nnu copocntb ACL rpynnbl multicast.

Mocne HacTponkn ACL mapLupyTusaTop nosyyaeT TONbKO NakeTbl, ykasaHHble B ACL.
Hactpoinka makcMmanbHOro KonmyecTsa y4acTHMKOB rpynnbl IGMP
Mo ymonuyaHMio MakcumarnbHoe KONIM4YecTBO y4acTHUKOB rpynnbl IGMP coctaensaet 1024.

Bbl MmoxeTe 3anyctutb komadgy ip igmp limit number, 4To6bl yCTaHOBUTL UM COPOCUTL
MaKCMMarnbHOe KONMYeCTBO y4aCTHMKOB rpynnbl multicast.

Bonbllee 3HavyeHue o3HayaeT Bonblue y4YaCTHMUKOB;, MeHbllee 3Ha4YeHne O3Ha4daeT MeHbluee
KOnn4yecTBO y4aCTHUKOB.
3.3.5. Ctatnyeckas rpynna IGMP

Ecnu Ha mapwpyTtusatope AoCTynHbl ctatudeckue rpynnbl IGMP, XoCTy HEeT HeobxoaMMocCTH
oTnpaBnATb nakeT Report Ansg nonyyvyeHns wuHdopMauMm O CcTaTUYecKon rpynne.
MapwpyTtusatop MOXeT Hanpsmyo oOMeHuMBaTbCsi  MHdOpMauuen o rpynne c
MapLupyTtmusatopom PIM.

3.3.5.1. MpuHUMN paboTbl

Bam Heob6xoaMmMo yCTaHOBUTbL MHADOPMALMIO O CTaTUYECKOW IPYNMe BPYUHYIHO.

3.3.5.2. ConyTcTBYrOLWWAA KOHUrypaums
Hactpowka ctaTnyeckom rpynnbil
Mo ymonuaHuio cTaTnyeckas rpynna He HacTpoeHa.

Bbl MOXeTe 3anycTuTb komaHgy ip igmp static-group group-address, 4ToBbl HacTpoUTb
CTaTUYECKYHO rpynny.
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3.3.6. Umutauma xoctoB Ansa npucoeauHeHus K rpynnam IGMP

Mmntnpyrite noBegeHuMe xocTa Ans NPSMOro nNpucoeguHeHust K rpynne multicast Ha
UHTepdence.

3.3.6.1. ConyTcTBYHrOLAA KOHUrypaums
Hactpouka cbyHKUUM npucoeanHeHUs K rpynne
Mo yMonyaHuio nHdopmaLumsi 0 NPUCOeANHEHUM K Fpyrnne He yCTaHOBMeHa.

Bbl MmoxeTe 3anycTuTb komaHay ip igmp join-group group-address, 4To6bl HAacTPOUTL agpec
rpynnel multicast, K KOTOPOW JOIMKEH NPUCOEANHUTBCH UMUTUPYEMBIA XOCT.

3.3.7. IGMP-npokcu

Mcnonb3ynte 3Ty (PyHKUMIO B NPOCTOM OPEBOBMAHOW TOMONIOrMM CeTwn, rae He Tpebyetcd
BbIMOSMHATE CMOXHbIE NPOTOKONLI Multicast-mapLupytusaumm (Hanpumep, PIM). Takum obpasom,
downstream NPoKCK-XOCT MOXeT oTnpaBnAaTek naketbl IGMP 1 nogaepxmBath yyacTtume.

3.3.7.1. MpnHUMN paboTbl

Korga upstream-mapLupyTmMsatop HacTpOeH Kak nHtepdenc npokcu-cepsnuca IGMP, oH paBeH
XOCTY, KOTOPbI MOXKET nony4yatb nakeTbl Query, OTNpaBfieHHbIE Upstream-mMapLupyTM3aTopamu,
Unu nepecbinaTtb rpynnoByd MHGoOpmauuio, oTnpasneHHyto downstream-xoctamu. Korga
downstream-mapLipyTn3aTop HaCTpOEH Kak npokcu-uHtepdpenc multicast IGMP, oH
npupaBHMBaeTCA K MapLpyTM3aTopy, KOTOpbIi MOXEeT mnepecbinatb naketol Query,
OTNpaBfeHHble upstream-mapLupyTnsaTopamu, Unu nosnyvatb nakeTbl Report, oTnpaBneHHble
downstream-mapLupyTusaTopamu.

3.3.7.2. ConyTcTBYyOLWAA KOH(pUrypaums
HacTponka npokcu-cepsuca IGMP
dyHKUMa npoken-ceparca IGMP no ymonyaHuioo oTKo4YeHa.
Bbl MOXeTe 3anyCTuTb KOMaHAy ip igmp proxy-service, 4Tobbl BKIOYMTL NpoKcu-cepsnc IGMP.
OT1a hyHKUMA aBnsieTcs 06a3aTenbHOM NPY UCNONb30BaHUM NMPOKCU.
Hactpownka IGMP Mroute Proxy
dyHkuma IGMP Mroute Proxy oTknoueHa no yMmosn4aHuio.

Bbl MOXXeTe 3anycTuTb KOmMaHay ip igmp mroute-proxy interfacename, 4yto6bl Bkntounts IGMP
Mroute Proxy.

OTa dyHKUMS sBnsieTcs 06513aTenbHON NpU UCNOMb30BaHUM NMPOKCHK.

3.3.8. ConocTtaBneHue IGMP SSM

O6ecneubTe nogaoepxky mogenun SSM ansa IGMPv1 un IGMPv2. Koraa xocT npucoeanHsaeTcs K
rpynne, Bbl MOXETE yKasaTb WCTOYHMK, 4YTOObl COKOHOMWTb MOJSIOCY MPOMYCKaHUA W
npegoTBpaTUTb  3aHATME  MPOMYCKHOM  CMOCOBHOCTM  CeTU  HeXenaTemnbHbIMK U
HeOeNCTBMTENbHLIMM NOTOKaMM multicast-gaHHbIX, 0COOEHHO B CETEBOW cpeae, rae HECKOSbKO
MCTOYHMKOB multicast ncnonb3yoT ognH agpec multicast.

3.3.8.1. MpuHUMN paboTbl

OcHoBaHHbIN Ha IGMP v1/v2, IGMPv3 npegoctaenseT AOMOMHUTENBHYO OYHKUMIO, 8 MMEHHO
dyHKUMo bmnbTpa nctoyHnka multicast. B IGMPvV1/v2 xocT pelwaeTt npucoeauHNTbCS K rpynne
TONbKO HAa OCHOBE agpeca rpynmnbl, a 3aTemM nosiyyaeT NOTOokM multicast, oTnpaBneHHbIe Ha aTOT
rpynnoBon agpec mn3 nwboro uctovHuka. Xoct, ucnonb3ywwmn IGMPV3, obbsasnsaeTt rpynny
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multicast, K KOTOpOW XO4eT NPUCOEANHNTBCA XOCT, N agpeca UCTOMHUKOB multicast, OT KOTOpbIX
3TOT XOCT X04eT nonyyaTb nakeTbl. IGMPV1 1 IGMPV2 Takke B HEKOTOPOM CMbICIE peanuayoT
«PUNbTPAUUIO UCXOAHBIX agpecoBy»; OAHAKO OHW peanuayloT 3Ty OYHKLUMIO Ha npueMHuKax
multicast, BknOYMB YHKUMIO conocTaBneHns SSM K1 HacTpouB CTaTUYECKyo rpynny
cornocTaeneHna SSM.

3.3.8.2. ConyTtcTBYyOLWAanA KOHpUrypaums
Bknro4yeHue conoctaBneHusa IGMP SSM
®yHKUMA conocTaBneHnsa SSM OTKNoYeHa No YMOMYaHuIo.
Bbl MOXeTe 3anycTuTb kOMaHAy ip igmp ssm-map enable, 4ToGbl BKNIOYNTL 3Ty OYHKLMIO.
Obga3aTenbHbIN.
HacTponka ctatuyeckoro conocrtaBneHus IGMP SSM
Mo ymonuyaHuto ctaTnyeckoe cornocraBneHne SSM He yCTaHOBMNEHO.

Bbl MOXeTe 3anyctuTb koMaHZy ip igmp ssm-map static access-list-num A.B.C.D, 4T06bI
HacTpOUTb cTaTU4yeckoe conoctasrneHne SSM.

3.3.9. Onuusa Router Alert (onoBeLleHUs1 MapLupyTHU3aTopa)

MpoBepbTe, cogepxat nm naketol IGMP onuuio Router Alert (onoBeLleHns mapLipyTmMsaTopa),
n otbpocbTe nakeTbl 6€3 onumm Router Alert.

MognepxmBaeT oTnpasBky naketoB IGMP, cogepxalymx onumio Router Alert.

3.3.9.1. MpuHUMN paboTbl

Ecnn nakeT cogepxut onumtio Router Alert, ycTpoicTBy HEOBX0OUMO TLLATENBHO MPOBEPUTH
nakeT U COOTBETCTBYKOLMM 00pa3oM OOHOBWTL YynpaBnsilowme AaHHble. Ecnu nakeT He
COOEPXUT OMLUN, YCTPOMCTBO HE MPOBEPSIET NaKeT.

Mocne BkntoyeHNsa npoeepku onuumn Router Alert nakeTbl IGMP, He cogepxxalme onuuio Router
Alert, otbpachkiBatoTcs.

Mocne BknoYeHnsa yHKLMM OTNPaBKM NakeToB ¢ onumen Router Alert ycTponcTeo oTnpasnsieT
naketbl IGMP ¢ nHkancynuposaHHon onumen Router Alert.

3.3.9.2. ConyTtcTBYyOLWAA KOH(pUrypaums
MpoBepka onuumu Router Alert

MpoBepka onuun Router Alert oTKMo4eHa MO YMOSTHYaHUIO.

Bbl MOXeTe 3anyctuTb komaHgy ip igmp enforce-router-alert, 4Tob6bl BKITIOUNTDL 3TY QYHKLMIO.
OTtnpaBka naketoB IGMP ¢ nHkancynupoBaHHou onumen Router Alert

Mo ymonuaHuio nakeTbl oTnpasnstoTcsa 6e3 onumm Router Alert.

Bbl MOXeTe 3anycTuTb koMaHay ip igmp send-router-alert, 4Tobbl BKITHOYNTDL 3TY OYHKUMIO.
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3.4. KoHdmrypaums

KoHdwurypauma | OnucaHue v KomaHAaa
HacTtponka (O6si3aTenbHO) Micnonb3yeTcsa onsa HacTporku yenyru multicast
OCHOBHbIX

dyHkuun IGMP

ip multicast-routing

BkntovaeT dYHKUMIO
multicast-mapLpytusauum IPv4

Hactporika
OCHOBHbIX

dyHkuun IGMP

ip pim { sparse-mode| dense-
mode }

BkntovaeTt dyHkuuo PIM-SM unu
PIM-DM

HacTtponka ip igmp version{1]2]3} YkasbiBaeT Bepcuto IGMP
MapLIpyT13aTOpOB
IGMP ip igmp last-member-query- | HactpanBaet wuHTepBan  Query
interval interval nocnegHero y4acTHuka
ip igmp last-member-query- | HactpauBaet Bpems Query
count count nocrnegHero ydactHuka
ip igmp query-interval seconds | HactpanBaet wuHTepBan  Query
yyacTtus
ip igmp query-max-response- = HacTpanBaeT MakcumarnbHOe BpemMsi
time seconds oTBeTa
Hactporka IGMP | ip igmp query-timeout seconds | HactpauBaeTt Tanm-ayT Querier
Querier
HacTtponka ip igmp access-group access- Hactpamsaet ACL rpynnbl IGMP
dunbTpauunm list
rpynnbl IGMP
ip igmp limit number HacTtpauBaeTt MaKkcumMarnbHoe
[ except access-list | KOMMYECTBO  YYaCTHWKOB  rpynnbl
IGMP
Hactporika IGMP- | ip igmp proxy-service HactpauneaeT npokcn-cepsuc IGMP
NpoKcU
ip igmp mroute-proxy interface- | HactpaneaeTt npokcu-cepsep IGMP
type interface-number mroute
Hactporika ip igmp ssm-map enable BkntovaeT conoctaBneHue IGMP
COMoCTaBneHus SSM
IGMP SSM
ip igmp ssm-map static access- | Hactpavneaet cTtatuyeckoe
list source-address conoctaenenue IGMP SSM
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KoHdwurypauma | OnucaHue v KomaHAaa

Hactponka onuum | ip igmp enforce-router-alert MpoBepsieT napameTp Router Alert

onoselLlieHnd

ip igmp send-router-alert OTtnpasnseTt nakeTbl IGMP,
coaepxawme onunto Router Alert

3.4.1. HacTponka ocHOBHbIX pyHKUnK IGMP

3.4.1.1. 3chdeKT KoHdUrypaumm

Bkntounte dyHKUMIO multicast-mapLupyTtmnsaumm nokansHon cetn n cobepute MHGopmaumio o
rpynnax nokanbHOM CeTu.

3.4.1.2. NMpnmeyvaHun

NHTepdenc pomkeH bbiTb akTnBmMpoBaH ¢ dyHkunen PIM-SM nnmn PIM-DM.

3.4.1.3. lWarn HacTpounku

Bknro4yeHune ¢yHKumm multicast-mapwpyrtusauyum IPv4
e ObgszaTtenbHbIn.

e Ecnu HeT ocobbix TpeboBaHuK, pyHKUMA multicast-mapipytusauum IPv4 gomxHa 6bITb
BKIIOYEHA Ha KaXXAoOM MapLUpyTU3aTope B fIOKarnbHOW CEeTW.

BkntoyeHune pyHkummn PIM-SM nnu PIM-DM
e ObgszaTtenbHbIN.

o Ecnu HeT ocobbix TpebosaHun, dyHkumio PIM-SM unn PIM-DM cnefnyeTt BKNHOUATH
HenocpeacTBEHHO Ha MHTepdence SIOKanbHOW CeTu.

3.4.1.4. NpoBepka

3anyctute komangy show ip igmp interface interface-type interface-number, 4TOObI
npoeepuTb, BKtoveH nn IGMP Ha uHTepdence.

3.4.1.5. CBsAA3aHHble KOMaHAbI

Bknro4yeHune ¢yHKkumm multicast-mapwpyrtunsauyum IPv4

KomaHga ip multicast-routing
KomaHaHbIn Pexunm rmobanbHon kKoHdurypauum
pexnm

BkntoyeHune cpyHkumm PIM-SM nnu PIM-DM

KomaHga ip pim { sparse-mode| dense-mode }
KomaHaHbIn Pexnm HacTponkm nHtepderica
pexnm
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PykoBoacteo no | PIM-uHTepdenicel OomkHbl ObiTb MHTepdencamm ypoBHSA 3, BKNO4Yas
Ncnonb3oBaHuo | MHTepdencel Mapwpytusaumm, L3AP, SVI u loopback-uHtepdencoi.

Bce PIM-untepdencol gomkHbl ObiTb AOCTYMNHbI ANs unicast-mMapLupyToB
IPv4

3.4.1.6. NMpumep KoHduUurypaumumn

BknroyeHune IGMP ana nokanbHOM ceTn

CueHapun

e Hactponte npotokon unicast-mapwpyTtusauum IPv4 (Hanpumep, OSPF)
Ha mapLupyTnsaTope u ybegurtecb, 4to loopback-nHrepdenc goctyneH
Ans unicast-mapLupyTa.

e Bknwounte  dyHKuMto multicast-mapLipyTta IPv4 Ha BCex
MapLupyTmMsaTopax.

e Bknwunte dyHkumio PIM-SM unn  PIM-DM  Ha wuHTepdencax,
COEUHAIWNX  YCTPOWCTBa, M nHTepdencax, COeOUHSAIOLLNX
nofib3oBaTesibCKne XOCTbl U UCTOYHMKKM multicast

QTECH(config)#ip multicast-routing

QTECH(config)#int gi 0/5

QTECH(config-if-GigabitEthernet 0/5)#ip add 192.168.1.90 255.255.255.0
QTECH(config-if-GigabitEthernet 0/5)#ip pim sparse-mode

Mpoeepka | 3anyctute komaHay show ip igmp interface interface-type interface-number,
4YTO6bI NpoBEPUTL, BKMoYeH nn IGMP Ha nHTepdence

QTECH#show ip igmp interface gigabitEthernet 0/5
Interface GigabitEthernet 0/5 (Index 5)

IGMP Active, Querier, Version 2 (default)
Internet address is 192.168.1.90

IGMP interface limit is 1024

IGMP interface has 1 group-record states
IGMP interface has 0 static-group records
IGMP activity: 3 joins, 0 leaves

IGMP query interval is 125 seconds

IGMP querier timeout is 255 seconds

IGMP max query response time is 10 seconds
Last member query response interval is 10
Last member query count is 2

Group Membership interval is 260 seconds

Robustness Variable is 2
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3.4.1.7. PacnpocTpaHeHHble OLWNOKK

o MapuwpyTtusaTopbl B CETU HE NoAAepPXMBaOT PYHKUMIO multicast-mapLupytusaumu.
o B cetn HeT nHTepdenca multicast.

3.4.2. HacTpouka mapwpyTtusatopon IGMP

3.4.2.1. AhdeKT KoHUrypaumm
N3meHeHne napameTpoB mMapupyTtusatopa IGMP noBnuaet Ha Tun OTNpaBnsieMbIX MaKeToB,
MeTon OTnpaBku N nHTepBan keealive.

3.4.2.2. NMpnmeyvaHusn

Heobxoammo HacTpouTb OCHOBHbIE OYHKLMK IGMP.

3.4.2.3. lWarn HacTpounku
Yka3zaHue Bepcumn IGMP
HeobsazaTtenbHbIN.

Ecnn HeT ocobbix TpeboBaHU, Bbl MOXETE BbINOMHUTL 3Ty HACTPOKMKY Ha BCex MHTepdercax
MapLupyTM3aTopa, HanpsMyo NOAKMHOYEHHbIX K FIOKanbHOM CeTu.

HacTtpoiika uHtepBana Query nocrnegHero y4acTHUKa
Heobs3aTenbHbIN.

Ecnn HeT ocobbix TpeboBaHU, Bbl MOXETE BbINOMHUTL 3Ty HACTPOKMKY Ha BCex MHTepdercax
MapLupyTM3aTopa, HanpsMyt NOAKMIOYEHHbIX K TOKanbHON ceTu.

Hactpouka konnyectBa Query nocnegHero y4acTHuMka
Heobsa3aTenbHbIN.

Ecnn HeT ocobbix TpeboBaHuUin, Bbl MOXETE BLINOMHUTL 3Ty HAaCTPOMKY Ha Bcex nHTepderncax
MapLupyTM3aTopa, HanpsMyt NOAKMIOYEHHbIX K TOKanbHON ceTu.

Hactpoika nHtepBana Query obwero y4actHuka
HeobsasaTenbHbIN.

Ecnn HeT ocobbix TpeboBaHUn, Bbl MOXETE BLINOMHUTL 3Ty HAaCTPOMKY Ha Bcex nHtepdencax
MapLupyTM3aTopa, HanpsMyt NOAKMIOYEHHbIX K TOKarnbHON ceTu.

Hactpoika makcMmanbHOro BpeMeHu oTBeTa
Heobsa3aTenbHbIN.
Ecnn HeT ocobbix TpebGoBaHM, Bbl MOXETE BbINOSHUTL 3Ty HACTPOMKY Ha BCeX MHTepdencax
MapLupyTM3aTopa, HanpsMyt NOAKMIOYEHHbIX K JTOKarbHON CeTu.
3.4.2.4. NMpoBepkKa

3anyctute komangy show ip igmp interface interface-type interface-number, 4TOObI
0TO0Opa3snTb KOHdUrypauum nHtepdenca.
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3.4.2.5. CBsAA3aHHbIe KOMaHAbI

Yka3zaHue sepcuun IGMP

KomaHga ip igmp version{1]2]3}
Onuncanwne 1: ykasbiBaet IGMPv 1.
napamerpa 2: ykasbiBaeT IGMPv 2.

3: ykasbiBaeT IGMPv 3
KomaHaHbIn Pexnm HacTponkm nHtepderica
pexmm

PykoBoacteo no
NCMNOMb30BaHUIO

Mocne HacTpowkm aton komaHabl IGMP aBToMaTMyeckn nepesanyctmuTcs

HacTpoiika nHtepBana Query nocnegHero y4yacTHuUKa

KomaHga ip igmp last-member-query-interval interval

Onuncanne interval: ykasbiBaeT nHTEpBan s oTnpaBky naketoB Query onpeaeneHHom

napameTpa rpynnbl. AnanasoH 3HavyeHun oT 1 oo 255 ¢ warom 0,1 cekyHabl, a 3Ha4YeHne
no ymonyanutio — 10 (a nmeHHO 1 cekyHAaa)

KomaHgHbIn Pexnm HacTponkm nHtepdenica

pexunm

PykoBoacteo no
MCNONb30BaHNIO

OTa KomaHga npumMmeHnma Tonbko K IGMPV2 unu IGMPV3.

Korga nHtepdenc nonyyvaet naket Leave, nHtepdenc oTnpasnsieT nakeTbl
Query rpynnbl MOCTOSHHO M XAeT oTBeTa OT xocTa. [locne ncreyenus
Tanm-ayTa Mappytmnsatop IGMP npegnonaraet, YTo y4acCTHUK rpynnbl HE
CyLeCcTBYeT B CerMeHTe HanpsMylo MOAKMYEHHOM ceTn, u yaandet
nHTepdenc mn3 rpynnol IGMP. [NpogomknTenbHOCTb TarM-ayTa paBHa
3HauyeHuo last-member-query-interval, ymHoxeHHoe Ha last-member-
query-count nntoc 1/2 oT query-max-response-time

HacTpoiika konuuyecTBa Query nocrnegHero y4yacTHuKa

KomaHga ip igmp last-member-query-count count

OnucaHue count: ykasblBaeT Konm4ecTBa pa3 OTrnpaBku naketoB Query onpeneneHHomn
napameTpa rpynnbl B AnanasoHe oT 2 Jo 7. 3Ha4yeHne No ymonyaHuio — 2
KomaHaHbIn Pexnm HacTponkm nHtepdgerica

peXunm
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PykoBoactso no
NCNOSb30BaHMIO

OTa komaHga npumMeHnma Tonebko K IGMPV2 nnun IGMPV3.

Korga nHtepdenc nony4vaet naket Leave, nHtepdenc oTnpasnseT nakeTbl
Query rpynnbl NOCTOSIHHO W XAET oTBeTa OT xocTa. [locne ncTevyeHus
Tanm-ayTa mapwpyTtmsatop IGMP npegnonaraet, YTO Y4aCTHUK rpynnbl He
CywlecTByeT B CErMeHTe HanpsMylo MOAKMAYEHHON ceTu, U yaanseT
uHTepdenc ns rpynnol IGMP. [lMpoaomkMTenbHOCTL TanMM-ayTa paBHa
3HayeHuto last-member-query-interval, ymHOXeHHOe Ha last-member-
query-count nntoc 1/2 oT query-max-response-time

Hactpouka uHtepBana Query obuero yyactHuka

KomaHga ip igmp query-interval seconds

Onucanwne seconds: ykasblBaeT nHtepsan Query obLero yyactHuka B gmManasoHe ot 1
napameTpa 0o 18 000 c. 3HayeHne no ymonyaHuio — 125

KomaHaHbIn Pexunm HacTponkn nHtepderica

PEXUM

HaCTpOﬁKa MakKCUMaJsibHOro BpemMeHu oTeeTa

KomaHga ip igmp guery-max-response-time seconds

Onuncanne seconds: ykasblBaeT MakcMMarnbHOe BpeMs OTKvKa B AnanasoHe oT 1 oo
napameTpa 25 c. 3HadeHne no ymonyaHmio — 10

KomaHgHbIn Pexnm HacTponkm nHtepdenica

pexunum

PykoBoacteo no
MCNONb30BaHNIO

Mocne otnpaBkn naketoB Query uHTepdenc oxuaaet oTteeTa. Ecnn
nponcxogut TaMm-ayT, MapwpyTtmusatop IGMP npegnonaraet, 4To y4acTHUK
rpynnbl He CyLecTByeT B HanpsMyl MOAKMHOYEHHOM CermMeHTe ceTu, U
yaanset nHgopmaumio o rpynne

3.4.2.6. NMpumep KoHcpUrypaumm

HacTpoiika oCHOBHbLIX NapamMeTPoOB MapLupyTu3aTopa

CueHapun

e Hactponte ocHoBHble hyHKkunn IGMP.

e Ykaxute IGMPV3.

e Hactponte nntepsan Query nocnegHero y4actHuka Ha 15 (1,5 c).
e HactponTte konuyecTBo Query nocrnegHero ydactHuka Ha 3.

e HactpowTte uHtepsan Query obuiero y4actHuka Ha 130 c.

e HacTponTte makcmmanbHOe Bpemsi oTBeTa Ha 15 ¢

QTECH(config-if-GigabitEthernet 0/5)#ip igmp version 3
QTECH(config-if-GigabitEthernet 0/5)#ip igmp last-member-query-count 3
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QTECH(config-if-GigabitEthernet 0/5)#ip igmp last-member-query-interval 15
QTECH(config-if-GigabitEthernet 0/5)#ip igmp query-interval 130
QTECH(config-if-GigabitEthernet 0/5)#ip igmp query-max-response-time 15

MpoBepka

3anyctute KomaHgy show ip igmp interface interface-type interface-number,
4yT06bI NPoBepUTL yHKUMK IGMP nHTepdenca

QTECH#show ip igmp interface gigabitEthernet 0/5
Interface GigabitEthernet 0/5 (Index 5)

IGMP Enabled, Active, Querier, Version 3
Internet address is 192.168.1.90

IGMP interface limit is 1024

IGMP interface has 1 group-record states
IGMP interface has 0 static-group records
IGMP activity: 3 joins, 0 leaves

IGMP query interval is 130 seconds

IGMP querier timeout is 267 seconds

IGMP max query response time is 15 seconds
Last member query response interval is 15
Last member query count is 3

Group Membership interval is 275 seconds
Robustness Variable is 2

QTECH#

3.4.2.7. PacnpocTpaHeHHble OWNOKKN

OcHoBHble byHKUMM IGMP He BKMtOYEHbI.

3.4.3. HacTpounka IGMP Querier
3.4.3.1. 3bdeKT KoHduUrypaumm

BribepuTe yHMKanbHbIn Query B JTOKaNbHOW CETU.

3.4.3.2. NMpumeyaHun

Heobxoammo HacTpouTb OCHOBHbIE OYHKLMK IGMP.

3.4.3.3. llarn HacTponku

e [lpn HeobxoanmocTy TarmmM-ayT Querier MOXXHO HacTPOUTb.

e Ecnu HeT ocobbix TpeboBaHWi, Bbl MOXETEe BbINOMHUTL HACTPOMKY Ha BCexX
nHTepencax c nogaepxxkon IGMP B nokanbHoOW ceTu.
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3.4.3.4. MNpoBepka

3anyctute komaHgy show ip igmp interface interface-type interface-number, u4TOGBbI
oTo6pa3nTb KOHUrypaumm nHTepdenca.

3.4.3.5. CBAA3aHHble KOMaHAbI

HacTtpownka Tanm-ayta Querier

KomaHga ip igmp query-timeout seconds

Onucanwne seconds: ykasbiBaeT BpeMsi keepalive Querier-a B gnanasoHe ot 60 go
napameTpa 300 c. 3HayeHne no ymonyaHuio — 255 ¢

KomaHaHbIn Pexnm HacTponkm nHtepderica

PEeXNM

PykoBoacTeo no
NCNOMb30BaHUIO

Mocne otnpaBkn naketoB Query mHTepdenc oxumaaet naketoB Query,
OTNPaBIiEHHbIX ApYyrMMu ycTponctBamun. Ecnm npoucxogut Tanm-ayT,
MapwpyTtunsatop IGMP npegnonaraeT, 4To Querier yHukaneH B HanpsiMyto
NOAKIMIOYEHHOM CErMEHTE CeTu

3.4.3.6. MNpumep KoHcpUrypaumm

Hactpownka Tanm-ayta Querier

CueHapun e Hactponte ocHoBHble hyHkunn IGMP.
e YcTaHoBWUTE Tanm-ayT 3anpoca Ha 280 ¢
QTECH(config-if-GigabitEthernet 0/5)#ip igmp query-timeout 280
MpoBepka 3anyctute komaHgy show ip igmp interface interface-type interface-

number, ytobbl npoBepnTb GyHKUMK IGMP nHTepdenca

QTECH#show ip igmp interface gigabitEthernet 0/5
Interface GigabitEthernet 0/5 (Index 5)

IGMP Enabled, Active, Querier, Version 3
Internet address is 192.168.1.90

IGMP interface limit is 1024

IGMP interface has 1 group-record states
IGMP interface has 0 static-group records
IGMP activity: 11 joins, 0 leaves

IGMP query interval is 130 seconds

IGMP querier timeout is 280 seconds

IGMP max query response time is 15 seconds

Last member query response interval is 15
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Last member query count is 3

Group Membership interval is 275 seconds
Robustness Variable is 2

QTECH#

3.4.3.7. PacnpocTpaHeHHble OLNOKKN

OcHoBHble doyHKUunN IGMP He BKMOYEHSI.
3.4.4. HacTpouka cpunbTpauum rpynnbl IGMP
3.4.4.1. AhbdeKT KoOHdUrypaumm

MapwpyTtusaTtop punbTpyeT y4acTHMkoB rpynnbl IGMP.

3.4.4.2. NMpnmevaHusn

Heobxoammo HacTpouTb OCHOBHbIE PyHKUMK IGMP.

3.4.4.3. lWarn HacTponku

Hactpowka ACL rpynnbl IGMP
e  OnuuoHanbHo.

e Ecnu HeT ocobbix TpeboBaHWN, Bbl MOXeTe BbINOMHUTL 3Ty HACTPOWKY Ha BCeX
MHTepencax mapLupyTmsaTopa, HanpsMy NOSKTOYEHHbIX K JTOKanbHOW CEeTU.

Hactpoinka makcMmanbHOro KonmyecTsa y4acTHMKOB rpynnbl IGMP
e  OnuuoHanbHo.

o Ecnun HeT ocobbix TpeboBaHWA, Bbl MOXETE BbINOMHUTL 3Ty HACTPOWKY Ha BCEX
MHTepencax mapLupyTmsaTopa, HanpsMy NOSKTOYEHHbIX K JTOKanbHOW CeTU.

3.4.4.4. NpoBepkKa
ACL rpynnbl IGMP

e Hactponte nHtepdeinc, 4Tobbl pa3pelumTb NPUCOEANHATHCA TONbKO rpynnam ns ACL 1.
Agpeca goctyna ACL 1: 225.0.0.1~225.0.0.255.

e Hactponte nHTepdenc anga npucoegmHeHns K rpynne ¢ agpecom 225.0.0.5.

e Hactponte nHtepdenc gnsa npucoeguHeHus K rpynne ¢ agpecom 236.0.0.5.

e [IpocmoTp nHdopmaumm o rpynne Tekywero MHTepdgenca.

MakcumanbHoe Konn4yecTBo y4acTHUKOB rpynnbl IGMP

e YCTaHOBUTE MaKCMMarbHOE KOSIMYECTBO YYACTHUKOB Ha MHTepdence paBHbIM 5.

e HacTponTte nHTepgenc gna npucoeguHeHns K rpynne ¢ agpecammn ot 225.0.0.5 go
225.0.0.10.

e [IpocmoTpuTe MHpopmaLuio o rpynne nHTepdenca.
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3.4.4.5. CBAA3aHHble KOMaHAbI

Hactpownka ACL rpynnel IGMP

KomaHga ip igmp access-group access-list

Onucanwne access-list: onpegnensietr gManasoH agpecoB rpynnbl € UCMOMb30BaAHNEM

napameTpa ctangapTHoro IP ACL vnu pacwmpeHHoro ACL. 3HavyeHue BapbupyeTcs oT
1 0o 199, ot 1300 oo 2699 cumBonoB

KomaHaHbIn Pexnm HacTponkn nHtepderica

pexmm

PykoBoacteo no
NCMNOMb30BaHNIO

HactponTte aTy kOMaHAy Ha WHTepdence Ana ynpasneHus rpynnamu, K
KOTOPbIM MOTYT MNPUCOEOUHATLCA XOCTbl B HanpsiMytd MOAKNHOYEHHOM
cermeHTe ceTtn. icnonbaynte ACL, 4To6bl OrpaHNynTb AManasoH agpecoB
rpynnel. Ecnn nonyyeHsl naketbl Report, oTknoHeHHble ACL, oHu ByayT
OTOpOLLEHbI.

Korga IGMPvV3 BkntoveH, aTa komMaHga nogaepXuBaeT pacluMpeHHbIN
cnmcok ACL. Ecnn nonyyeHHass wHdpopmauusa Report IGMP pasHa
($1,52,53...Sn,G), ata komaHga npumeHuT cooTBeTcTBytowmn ACL K
nHdopmaumm (0,G) ons conoctaBneHus. [1oaTomMmy He06X0ANMO HAaCTPOUTb
3anucs (0,G) siBHbIM 06pa3som ans pacwmpeHHoro ACL, 4Tobbl HopMansHO
dunsTposathb (S1,52,S3...Sn,G)

Hactpoinka makcMmanbHOro KonmyecTsa y4acTHMKOB rpynnbl IGMP

KomaHga ip igmp limit number [ except access-list ]

Onucanne number: ykasblBaeT MakcmarnbHOe KOfM4YeCcTBO y4acTHUKOB rpynnbl IGMP,

napameTpa AnanasoH 3HA4YeHUN KOTOPOro 3aBUCUT OT YCTPOWCTBA. 3Ha4yeHue no
ymonyaHuio — 1024 onga nHrepderica n 65 536 rnobansHo.
except access-list: ykasbiBaeT, 4To rpynnbl B cnncke ACL He yunTbiBaOTCA.
access-list ykasbiBaeT ctaHgapTHbein IP ACL. 3HavyeHune BapbupyeTcs oT 1
00 99, ot 1300 go 1999 n HasBaHus

KomaHaHbIn Pexnm HacTponkm nHtepdenica

peXunm

PykoBoactBo no
NCNOSb30BaHMIO

Pexnm rnobanbHOM  KOHUrypauuu: OrpaHnyYMBaeT MakcuMasnbHOEe
KonumyecTBo yyacTHukoB rpynnbl IGMP B cucteme.
Pexnm KoOHurypaumm uHTepdenca: orpaHMyMBaeT MakCUMasibHOe

Konun4yecTtBo yvacTtHukoB rpynnbl IGMP Ha uHTepdence.

Ecnn konn4ecTtBO Y4aCTHWKOB rpyrnnbl NpeBbllaeT UHTEPMENCHBIA Un
rnobanbHbIN NMMUT, MOSyYeHHble BrnocneacTsuvM naketbl Report 6yayT
UrHOpMpOBaTbCS.

@ §) QTECH

MUP LOOCTYMHEE

100




PykoBoacTeo no Hactponke cepus QSW-7600

HaCTpOVIKa IGMP W

Ecnn HacTtpoeH cnmcok ucknoveHun ACL, nakeTbl Report B npegenax
yKasaHHOro pguanasoHa MoryT obGpabaTbiBaTbCA HOPMarbHO; MO3TOMY
CreHepupoBaHHbIe YYaCTHUKU rPYMMbl HE YYNTBIBAKOTCS.

NHTepdenic n rmobanbHble HACTPOMKM MOTYT BbINOMHATLCA HE3aBMCUMO.
Ecnun rmoGanbHbIN Npeaen konvyectTBa MeHblle, YeM Anst uHtepdelica,
A0JKHA MCnonb3oBaThes rnobanbHas KoHUrypaums

3.4.4.6. NMpumep KoHduUurypaumumn

Hactpouka omnbtpaumm rpynnel IGMP

CueHapun e Hactponte ocHoBHble hyHKUnKn IGMP.
e Hactponte pguanasoH agpecoB pgoctyna ACL 1 ot 225.0.01 pgo
225.0.0.255.
e YcTaHOBMTE afpec rpynnbl, K KOTOPOM HYXHO NpPUCOEONHUTLCS,
225.0.0.5.
e YcTaHOBMTE agpec rpynnbl, K KOTOPOM HYXHO NPUCOEAMHUTBLCS,
236.0.0.5
QTECH(config)#access-Llist 1 permit 225.0.0.1 225.0.0.255
QTECH(config-if-GigabitEthernet 0/5)#ip igmp access-group 1
QTECH(config-if-GigabitEthernet 0/5)#ip igmp join-group 225.0.0.5
QTECH(config-if-GigabitEthernet 0/5)#ip igmp join-group 236.0.0.5
Mpoeepka | 3anyctute show ip igmp groups [ interface-type interface-number ] [ group-

address ] [ detail ], 4yTobbl 0TOBpa3nTbL MHOPMALIMIO O rpynne nHTepdenca

QTECH(config-if-GigabitEthernet 0/5)#show ip igmp groups

IGMP Connected Group Membership

Group Address Interface Uptime Expires Last Reporter
225.0.0.5 GigabitEthernet 0/5 00:14:00 00:02:45 192.168.1.90

Hactpoika makcMmanbHOro KonmyecTsa y4acTHMKOB rpynnbl IGMP

CueHapun

e Hactponte ocHoBHble pyHKkUnn IGMP.

e HacTponTte makcumanbHOE KONMYECTBO y4YacTHUKOB rpynnbl IGMP gna
nHTepdenca oo 5.

e [lobaBbTe nHdopmauuio o rpynne (225.0.0.5~225.0.0.12).
e [lpocMOTp MHGOPMaLKMKM O rpynne

QTECH(config-if-GigabitEthernet 0/5)#ip igmp limit 5
QTECH(config-if-GigabitEthernet 0/5)#
QTECH(config-if-GigabitEthernet 0/5)#ip igmp join-group 225.0.0.5
QTECH(config-if-GigabitEthernet 0/5)#ip igmp join-group 225.0.0.6
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QTECH(config-if-GigabitEthernet 0/5)#ip igmp join-group 225.0.0.7
QTECH(config-if-GigabitEthernet 0/5)#ip igmp join-group 225.0.0.8
QTECH(config-if-GigabitEthernet 0/5)#ip igmp join-group 225.0.0.9
QTECH(config-if-GigabitEthernet 0/5)#ip igmp join-group 225.0.0.10
QTECH(config-if-GigabitEthernet 0/5)#ip igmp join-group 225.0.0.11
QTECH(config-if-GigabitEthernet 0/5)#ip igmp join-group 225.0.0.12

MpoBepka

3anyctute show ip igmp groups [ interface-type interface-number ] [ group-
address ] [ detail ], 4yTobbl 0TOBpPa3nMTbL MHOPMALIMIO O rpynne nHTepdenca

QTECH(config-if-GigabitEthernet 0/5)#show ip igmp groups

IGMP Connected Group Membership

Group Address Interface

225.0.0.5
225.0.0.6
225.0.0.7
225.0.0.8
225.0.0.9

GigabitEthernet 0/5
GigabitEthernet 0/5
GigabitEthernet 0/5
GigabitEthernet 0/5
GigabitEthernet 0/5

Uptime
00:20:15
00:20:24
00:00:15
00:00:13
00:00:1

Expires

00:03:09
00:02:58
00:04:29
00:04:34
00:04:33

Last Reporter
192.168.1.90
192.168.1.90
192.168.1.90
192.168.1.90
192.168.1.90

3.4.4.7. PacnpocTpaHeHHble OWNOKN

OcHoBHble byHKUMN IGMP He BKMtOYEHbI.

3.4.5. HacTpouka IGMP-npokcu

3.4.5.1. 3hdeKT KoHduUrypaumm

HacTtponTte yHKUMIO NpPOKCU-CepBepa MapLlpyTusatopa u cobepute wuHdopmMaumio o
NOKarnbHbIX y4acTHUKaX.

3.4.5.2. NMpumeyaHun

Heobxoammo HacTpouTb OCHOBHbIE OYHKLMK IGMP.

3.4.5.3. llarn HacTponku

Hactpowka npokcu-cepsuca IGMP
e  OnuuoHanbHo.

e Ecnu HeT 0cobbix TpeboBaHU, Bbl MOXETE BbINOMHUTL 3Ty HACTPOWKY Ha Hanpsmyo
NOAKMNIOYEHHbIX MHTEpdencax upstream-mapLipytmusaTopa.

Hactpouka npokcu-cepsepa IGMP Mroute

e  OnuuoHanbHo.

e Ecnu HeT 0cobbix TpeboBaHUI, Bbl MOXETE BbINOMHUTL 3TY HACTPOWKY Ha HanpsMyto
NoOKIMHOYEHHbIX MHTepdencax downstream-xocToB.
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3.4.5.4. MNpoBepka

o YcTaHoBUTE UHTepdenc 7 Ans NPsSMOro NoAKNIYEHUs K upstream-mapLupytusaTopy B
KayecTBe npokcu-cepeepa multicast.

e YcTtaHoBUTe MHTEpcbenc 1 Anga npsamMoro NogknoyeHnsa kK downstream-xocTy B KavecTBe
npokcu-cepsepa multicast.

e Hactpoute nHtepdenc 1 ana npucoeamnHeHus rpynn ¢ agpecamm 225.0.0.6 1 225.5.5.5.
o [lpocmoTp TekyLien nHcgopmaumm o rpynne.

3.4.5.5. CBsAA3aHHblIe KOMaHAbI

HacTponka npokcu-cepsuca IGMP

KomaHga ip igmp proxy-service
KomaHaHbIn Pexnm HacTponkm nHtepderica
pexum

PykoBoacteo no
NCMNomnb30BaHUIO

3anyctute komaHgy ip igmp proxy-service, 4Tobbl HacTpoOUTb
uplink-nHTepdenc kak nHTepdenc Proxy-Service.

3anyctute komaHgy ip igmp mroute-proxy, 4tobbl YCTaHOBWUTH
downlink-uHtepdenc B kauecTse nHTepdenca Mroute-Proxy.

MNMepecbinante naketbl Query IGMP u3 wnHTepdenica Proxy-Service B
nHtepgenc Mroute-Proxy. T[lepecbinante naketol Report IGMP  u3
nHTepdenca Mroute-Proxy B nHtepdeiic Proxy-Service.

YCTpONCTBO nogaepxvmBaeT Makcumym 32 uHTepdpenca Proxy-Service.
Mocne Toro kak nHtepdenc Proxy-Service nonyyaet naket Query IGMP,
MHTepenc oTnpaBnaeT OTBET Ha OCHOBE 3anucen Y4aCTHUKOB rpynnbl
IGMP.

Ecnn komaHga switchport BbinonHsetrca Ha uHTepdence Proxy-Service,
KoMaHga ip igmp mroute-proxy, HacTpoeHHast Ha uHTepdence Mroute-
Proxy, 6ygeT yoaneHa aBToMaTU4eCcKu

Hactpownka IGMP Mroute

KomaHga ip igmp mroute-proxy interface-type interface-number
KomaHaHbIn Pexnm HacTponkm nHtepdernica
pexnm

PykoBoacteo no
NCNOSb30BaHMIO

3anyctute KomaHgy ip igmp proxy-service, 4ToObl HaACTPOUTL
uplink-untepdenc kak nHtepdenc Proxy-Service.

3anyctute KomaHagy ip igmp mroute-proxy, 4ToObl YCTaHOBUTb
downlink-uHtepdenc B kauecTBe uHTepdenca Mroute-Proxy.

Mepecbinante naketbl Query IGMP u3 wuHTepdernica Proxy-Service B
nHtepcenc Mroute-Proxy. [lepecbinavite naketol Report IGMP u3
nHtepcenca Mroute-Proxy B untepgenc Proxy-Service
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3.4.5.6. NMpumep kKoHdpuUurypaumumn

CueHapun e HactponTe ocHoBHble (pyHKUnKn IGMP.
e HacTtponTe nHtepdenc 7 B Ka4ecTBe NpoKcu-cepeepa.
e HacTtponTe nHtepdenc 1 kak npokcu-cepeep multicast.

e Hactponte uHTepdenc 1 gna npucoeamHeHWsa rpynn ¢ agpecamu
225.0.0.6 1 225.5.5.5

QTECH(config-if-GigabitEthernet 0/7)#ip igmp proxy-service
QTECH(config-if-GigabitEthernet 0/7)#exit
QTECH(config)#int gi 0/1

QTECH(config-if-GigabitEthernet 0/1)#ip igmp mroute-proxy gigabitEthernet
0/7

QTECH(config-if-GigabitEthernet 0/1)#ip igmp join-group 225.0.0.6
QTECH(config-if-GigabitEthernet 0/1)#ip igmp join-group 225.5.5.5

MpoBepka | 3anyctute komaHay show ip igmp groups [ interface-type interface-number ] [
group-address ] [ detail ], 4To6bI OTOGpa3NTL MHGOPMaUMO O rpynne
nHTepdenca

QTECH(config-if-GigabitEthernet 0/1)#show ip igmp groups
IGMP Connected Group Membership

Group Address Interface Uptime  Expires Last Reporter
225.0.0.6 GigabitEthernet 0/1  00:23:05 00:02:40 192.168.36.90
225555 GigabitEthernet 0/1  00:22:06 00:02:41 192.168.36.90

IGMP Proxy-server Connected Group Membership

Group Address Interface Uptime
225.0.0.6 GigabitEthernet 0/7 00:23:05
225555 GigabitEthernet 0/7 00:22:06

QTECH(config-if-GigabitEthernet 0/1)#

3.4.5.7. PacnpocTpaHeHHble OWNOKK

OcHoBHble byHKUMN IGMP He BKMOYEHbI.
3.4.6. HacTpownka conoctaBneHusa IGMP SSM

3.4.6.1. 3dbdeKT KoHduUrypaumm

IGMPv3 nopggepxmBaeT dunbTpauuio UCTOYHMKOB; opgHako IGMPv1l un  IGMPv2 He
noaaepXkunBaloT UbTPaLMIO NCTOYHUKOB, HO NPeaoCcTaBNAlT (PyHKLUMIO conocTaBnenHns SSM
anst dunbTpaumm NCTOYHUKOB.
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3.4.6.2. NMpumevaHun

Heobxoammo HacTpouTb OCHOBHbIE hyHKUMK IGMP.

3.4.6.3. lWarn HacTponku

Bknro4yeHue conocrtaBneHnsa SSM
(O6si3aTenbHO) BkntounTe dyHKumMio conoctaBneHns SSM.

BkritounTe dyHKUMIO conocTaBneHna SSM Ha mapLipyTusaTope.

HacTpoiika ctatuyeckoro conocraBneHus SSM

OnuuoHanbHo.

HacTponTe aTy (pyHKUMIO Ha MapLupyTM3aTopax C NoAAePKKon conocTaBneHna SSM.

3.4.6.4. MNpoBepka

3anyctute komangy show ip igmp ssm-mapping [ group-address ], 4to6bl 0TOGpa3nTb
MHdopmMaumio conoctasneHms SSM.

3.4.6.5. CBA3aHHble KOMaHAbI

BknioyeHue conocrtaBneHusa SSM

KomaHga ip igmp ssm-map enable
KomaHaHbIv Pexum rnobansHon koHdurypaumm
pexmm

PykoBoacteo no
MCNONb30BaHNIO

3anyctuTte komaHay ip igmp ssm-map enable, 4ToObl BKNIOUNTE PYHKLUNIO
cornocTtasneHns SSM.

3anycTtute komaHay ip igmp ssm-map static, 4Tobbl yCTaHOBUTL 3anUCK
CTaTUYECKOro COMNOCTaBNEHWS.

3anyctute IGMPv3 Ha wuHTepderice. [pu nonyyeHun naketoB Report
IGMPv1 nnn IGMPv2 MoxHO goGaBuTb agpeca WUCTOYHMKA CTaTUYECKUX
COMOCTaBNEeHUN

Hactpouka cratuyeckoro conocrtaBneHus SSM

KomaHga ip igmp ssm-map static access-list source-address
Onuncanne access-list: ykasbiBaeT Aumana3oH agpecoB [Pymnnbl, YCTAHOBIEHHbIN
napameTpa craHgapTHbim I[P ACL. 3HaueHune Bapbupyetcs oT 1 go 99, ot 1300 go 1999
N Ha3BaHMS.
source-address: yka3blBaeT agpec NCTOYHMKA
KomaHaHbIn Pexwum rnobanbHon KoHUrypauum
peXunm
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PykoBoacTBo no | 3anyctuTte komaHay ip igmp ssm-map enable, 4To6bl BKMOUYNTL DYHKLMNIO
ncnonb3oBaHuo | conoctaBneHna SSM.

3anycTtute KomaHay ip igmp ssm-map static, 4To6bl yCTaHOBUTL 3anucu
CTaTU4eCKOro COnoCTaBneHNS.

3anyctnute IGMPv3 Ha uHTepdence. [Mpu nonyvyeHumn naketoB Report
IGMPv1 unu IGMPv2 MoXHO 000aBUTb adpeca UCTOYHMKA CTaTUYECKUX
conocTaBneHumn

3.4.6.6. NMpumep KoHcurypaumumn

CueHapun e Hactponte ocHoBHble hyHkunn IGMP.
e Bkniounte conoctaeneHne SSM.
e HacTtponte ctatuyeckoe conoctaeneHme ACL SSM 1

QTECH(config)#ip igmp ssm-map enable
QTECH(config)#ip igmp ssm-map static 1192.168.5.9

MpoBepka | 3anyctute kKomaHdy show ip igmp ssm-mapping [ group-address ], 4Tobbl
oT00pasnTb MHOPMALMIO O conocTaBneHnn SSM

QTECH#show ip igmp ssm-mapping
SSM Mapping : Enabled

Database : Static mappings configured

3.4.6.7. PacnpocTpaHeHHble OWNOKN

OcHoBHble byHKUMM IGMP He BKMOYEHbI.
3.4.7. HacTpomnka onuun onoBeLeHns

3.4.7.1. dhbdeKT KoHduUrypaumm

o [lpoBepbTe, cogepxaT nm nakeTbl IGMP onuuto Router Alert, n oTKNoHUTE NakeTbl 6e3
onumu Router Alert.

o [lopgepxka oTnpaBky naketoB IGMP ¢ nomouwbo onumn Router Alert.
3.4.7.2. MpumeyaHun

Heobxoammo HacTpouTb OCHOBHbIE OYHKLMK IGMP.

3.4.7.3. llarn HacTponku
MpoBepka onuuu Router Alert
OnumoHanbHo.

OTtnpaBka naketoB IGMP ¢ nHkancynupoBaHHou onuuen Router Alert
OnumoHanbHo.
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3.4.7.4. NMpoBepka

NMpoBepka onuun Router Alert
MpoBepbTe, oTOpackiBaeT N nHTepdenc ¢ noaaepxkon IGMP nakeTsl IGMP 6e3 onunn Router

Alert.

OTtnpaBka naketoB IGMP ¢ nHkancynupoBaHHou onuuen Router Alert

MpoBepbTe, oTnpasnseT nu mnHtepdenc ¢ nogaepxkon IGMP naketel IGMP, cogepxalune
onuuto Router Alert.

3.4.7.5. CBAA3aHHble KOMaHAbI

MpoBepka onuun Router Alert

KomaHga ip igmp enforce-router-alert
KomaHaHbIn Pexum rnobanbHon koHdurypauum
pexum

PykoBoacteo no
NCNOmnb30BaHUIO

3anyctute ip igmp enforce-router-alert gna BkNOYEHUST NPOBEPKN OMLMM
Router Alert.

3anyctute no ip igmp enforce-router-alert ana OTKAOYEHUS NPOBEPKU
onuuun Router Alert

OTtnpaBka naketoB IGMP ¢ nHkancynupoBaHHou onuuen Router Alert

KomaHga ip igmp send-router-alert
KomaHaHbIn Pexunm rnobanbHomn koHdurypauum
pexum

PykoBoacteo no
MCNONb30BaHNIO

3anyctute koMmaHay ip igmp send-router-alert ansa BkAOYEHUST YHKLMN
otnpaeku naketoB IGMP, cogepxxawmx onumto Router Alert.

3anyctuTte no ip igmp send-router-alert onsa oTkNOYEHUSA 3TOM OYHKUUN

3.4.7.6. NMpumep KoHcpUrypaumm

MpoBepka onuuu onoBeLLeHNs MapLpyTM3aTopa

CueHapun

e Hactponte ocHoBHble hyHKkunmn IGMP.
e Hactponte nposepky onumn Router Alert

QTECH(config)#ip igmp enforce-router-alert
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Mpoeepka | MakeTbl IGMP, cogepxawme onumo Router Alert 225.1.1.1 oTnpaBnsoTca Ha
nHtepcenc ¢ nogaepxkon IGMP, n atn naketbl obpaboTbiBatoTca. 3anyctute
komangy show ip igmp groups, v Bbl yBugute 225.1.1.1.

MakeTbl IGMP, He cogepxalume onuuio Router Alert 225.1.1.2 oTnpaBnsaoTca Ha
nHtepcenc ¢ nogaepxkon IGMP, n aTM nakeTbl oTbpacbkiBaloTCA. 3anyctuTe
komangy show ip igmp groups, u Bbl He yBuante 225.1.1.2

OTtnpaBka naketoB IGMP ¢ nHkancynupoBaHHou onuuen Router Alert

CueHapun e Hactponte ocHoBHble hyHKunn IGMP.

e Hactponte dyHkuuto otnpaBkm naketoB IGMP, cogepxaluyto onuuio
Router Alert

QTECH(config)#ip igmp send-router-alert

MpoBepka | [poBepbTe, oTnpasnseT nu uHTepdenc ¢ nogaepxkon IGMP naketbl IGMP,
cogepxawme onumto Router Alert

3.4.7.7. PacnpocTpaHeHHble OWNOKKU

OcHoBHble dyHKUMN IGMP He BKMOYEHSbI.
3.5. MOHUTOpPUHT

3.5.1. OuncTrka

OnucaHune KomaHga

YpansieT yyactue B AnHamuyeckon rpynne | clear ip igmp group
n3 oycepa IGMP

Ounwaet mHdopmaumio 06 mHTepdence clear ip igmp interface interface-type interface-
n3 bycepa IGMP number

3.5.2. OTobOpaxeHune

OnucaHue KomaHaa

OtobGpaxaeT Bce rpynnbl B nogcetu c | show ip igmp groups
NPSAMbIM NOAKIOYEHNEM

OtobGpaxaeT nogpobHble cBegeHns o6o | show ip igmp groups detail
BCEX rpynnax B TMOACETM C NpsSMbIM
NOAKIMIOYEHNEM

OTobpaxaeT ykasaHHble rpynnbl B nogceT | show ip igmp groups A.B.C.D
C NPSIMbIM MOAKITIOYEHVEM
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OnucaHue

KomaHpa

OTtobpaxkaeT noapobHble cBeaeHust 06
yKasaHHbIX rpynnax B MOACETU C MPsiMbIM
noAKmnoYeHnem

show ip igmp groups A.B.C.D detail

OtobpaxaeT KOHdpUrypaumm IGMP
yKasaHHOro wuHTepdenca B nogcetm ¢
NPSAMbIM NOAKIMOYEHNEM

show ip igmp interface

interface-number

interface-type

OT1obpaxaeT noaopobHble cBegeHusi 060
BCEX rpynnax ykasaHHOro uHTepdpernca B
noaceTV ¢ NPSMbIM MOAKMOYEHNEM

show ip igmp groups interface-type interface-
number detail

OTtobpaxkaeT mHpopmauuio 06 yKkasaHHOWM
rpynne ykasaHHOro uHtepdpenca B nogcetm
C NPSIMbIM NOAKITOYEHNEM

show ip igmp groups interface-type interface-
number A.B.C.D

OtobpaxxaeT nogpobHble cBegeHuss 06
yKa3aHHOW rpynne ykasaHHOro nHrepdgenca
B NoAceTV C NPAMbIM NOAKIIOYEHNEM

show ip igmp groups interface-type interface-
number A.B.C.D detail

OtobpaxkaeT koHdurypauum uHTepdenca
IGMP

show ip igmp
interface-number ]

interface [ interface-type

OtobpaxaeT KOHcpurypauum BCEX

nHTepdencos IGMP

show ip igmp interface

OTtobpaxaeT
conoctaBneHus IGMP SSM

KOHurypaumum

show ip igmp ssm-mapping

OtobpaxaeT NMHopmaLmIo o]
conocraenenun IGMP SSM ¢c A.B.C.D

show ip igmp ssm-mapping A.B.C.D

3.5.3. OTnapgka

OnucaHue

KomaHpga

[MokasbiBaeT, BkNtoyeHa nu otnaaka IGMP

show debugging

Otnagka Bcen nHgopmaumm IGMP

debug ip igmp all

Otnagka gekogmpoBaHus naketoB IGMP

debug ip igmp decode

Otnagka kogupoanua naketos IGMP

debug ip igmp encode
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OnucaHune KomaHaa
Otnagka cobbiTun IGMP debug ip igmp events
Otnagka IGMP FSM debug ip igmp fsm
Otnapgka state machine IGMP debug ip igmp tib
Otnagka npegynpexaexHun IGMP debug ip igmp warning
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4. HACTPOUKA MLD
4.1. O630p

Multicast Listener Discovery (MLD) — 3TO NnpoTOKOS1, UCnonb3yembli B TeXHONornmM multicast.

OTOT NpOTOKON MofyyYyaeT OTHOLWIEHUA y4acTHUMKOB multicast mexagy xoctamu
MapLupyTu3aTopamu Ans onpeaeneHns nepecoinkv notoka multicast. Micnonb3yst nHgopmavmio,
nonyyeHHyto ot MLD, ycTponcTBo nogaepxuBaeT Tabnuuy coctosiHuin Multicast Listener Ha
OoCHOBe WHTepdernica. Tabnuua coctostHuin Multicast Listener aktuBMpyeTcss TONMbKO B TOM
cnyyae, ecnuv xoTs Obl O4MH XOCT B KaHane nHTepderica ABnsaeTcs y4acTHUKOM rpynmbl.

B HacTosiwee Bpemst MLD nmeet ase sepcun: MLDv1 n MLDv2.
e MLD obeunx Bepcumn nogaepxusaet moaernb Any-Source Multicast (ASM).
e MLDvV2 MOXHO Hanpsmyto NpUMeHNTb K Mogenn Source-Specific Multicast (SSM).

e MLDv1 MOXHO NpUMeHUTb K Mogenn SSM TONnbko B TOM Criydae, ecnu HacTpOeHOo
conoctaeneHve MLD SSM.

4.1.1. NMpoTokonbl U cTaHAapPThbI

e RFC2710: obHapyxeHue Multicast Listener (MLDv1) ans IPv6.
e RFC3810: obHapyxeHue Multicast Listener sBepcun 2 (MLDv2) ans IPv6.

4.2. NMpunoxeHuns

MpunoxeHue OnucaHue

Hactpowka cepsuca MLD B | Peanuayet cepsuc MLD B nokanbHown ceTu
noKanbHOu cetu

HacTpowka npokcu-cepsuca | B npocton gpesoBugHoM Tomnonormm BMecTo cepsuca PIM
MLD ncnonb3yeTtcs npokcu-cnyxoba MLD

4.2.1. HacTtpounka cepuca MLD B nokanbHou ceTu

4.2.1.1. CueHapum

Kak nokaszaHo Ha PucyHke 4-1, nokanbHasg CeTb COCTOUT M3 NPUEMHMKa 1, npuemMHuka 2,
MapLupyTtmMsaTopa A n mapLipyTtusartopa B.

CoobuweHua Query, oOTnNpaBfieHHble MapLpyTMsatopoM A unM MapupyTtu3atopom B,
AEeNCTBUTENbHbI B NIOKaNbHOW CeTu, a cooblieHns Report, oTnpaBneHHble nonyvatenamm A v
nony4vatensamu B, Taike OeNCTBUTENbHbLI B NOKansHOM CeTwU.
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L]

MpremHuk 1

Gi 0/0

Gi 0/0

MNpuemHuk 2

PucyHok 4-1.

MapuwpyTtusatop C — 370 BbIXOQHOW LUSIHO3.
MapuwpyTtusatopbl A n B gBnstoTCa nokanbHbIMM MapLupyTusaTtopamu.
4.2.1.2. PazBepTbiBaHue
o MapuwpyTtusatopsl A, B u C ucnonbeaytot npotokont OSPFV6.
o  VHTepdenchl mapupyTmnsatopoB A, B u C ncnonbaytoT npotokon multicast (PIM SMv6).

4.2.2. HacTtpounka npokcu-cepsuca MLD

4.2.2.1. CueHapum

Kak nokasaHo Ha PucyHke 4-2, yHKUMS MPOKCU BKMAOYEHA Ha Mapwpytusatope A.
MapuwpyTtusatop A OelcTByeT Kak XOCT W obpasyeT nokarnbHyl rpynny ynpasBrneHus C
MapLpyTmsaTtopom B. MapwpyTtusaTtop A nepecbinaet coobuweHns Report ot nonyyatenen 1 n

A B
Gi 0/1 Gi 0/0
sssmmmnnm **° ssssmmnnm **
Gi 0/0

MNpuemHuk 1 MpuemHuk 2

PucyHok 4-2.

MapuwpyTtusaTtop A OeACTBYET KaK MPOKCU.
MapuwpyTtusatop B npegoctasnsieT cnyx6y PIM.

112

@ §) QTECH

MUP LOOCTYMHEE



PykoBoacTeo no Hactponke cepus QSW-7600

Hactpoiika MLD W

4.2.2.2. PazBepTbiBaHue

o MapuwpyTtusatopsl A u B ncnonesyoT npotokon OSPFV6.
o  UVHTepdpenchl Ha mapLupyTusaTtopax A u B ucnoneaytot npotokon multicast (PIM SMv6).
o  Cepsuc npokcu-multicast skntodeHa Ha Gi 0/0 n Gi 0/1 mapwpyTtmnsatopa A.

4.3. DyHKUUUN

4.3.1. basoBble onpeaeneHus

MosenexHne xocTa U NnoBeAeHMe yCTPOUCTBA

YcTponcTtaa multicast ypoBHA 3, ncnonb3aylowwme NpoToKoMbl ynpasneHuss multicast-paccoinkon,
Ha3bIBalOTCHA YCTPOMCTBaMM, a UX NOBEAEHME — MOBEAEHMEM YCTPOWCTBA.

MK unu cmogenupoBaHHbie K, Ha KOTOpbIX paboTatoT NPOTOKOMbI ynpaBrneHna multicast-
paccCbInKon, Ha3bIBaKOTCS XOCTaMu, a UX NOBeAEHNE — MOBeAEHMEM XOCTa.
Querier

YcTponcTea B3aMMOOENCTBYIOT U KOHKYPUPYIOT pyr ¢ gpyrom. Nocne cpaesHeHus IP-agpecos
YCTPOMUCTBO C MeHblWwum |P-agpecom ctaHoBuTcsa Querier n nepuogudeckn oTnpaBnsaeT
coobLeHnsa Query.

UHTepcenc MLD PROXY-SERVICE

OTOT MHTEpdENC, Takke HasblBaeMbln uplink-uHTepdencom, peanuayeT nosegeHne xocta. OH
nonyyaet coobuweHna Query, oOTnNpaBfeHHble upstream-ycTponcTBamu, W OTNpaBnsieT
coobLeHnsa Report, cobpaHHble NPOKCU-CEPBEPOM MapLUpyTM3aTopa.

Nutepdenc MLD MROUTE-PROXY

OT10T wumHTepdenc, Takke HasbiBaeMbin downlink-nHtepdericom, peanuayet  yHKUUK
MapLpyTusatopa. OH oTnpasnseT coobLueHus, Nony4YeHHble HTepdencom Npokeun-cepemca, a
Takke cobupaeT n oTnpasnsaeT nHpopmMaLuo 0 XocTe B MHTEpPEENC NPOKCU-cepamca.

MLD SSM-MAP

ConocTtaBneHne SSM oTHOCUTCH K conocTaBneHuio multicast, 3aBucsaLlen ot uctouHnka. MLDv1
He nogaepxunBaeT modenb SSM, noka He GyaeT BkItoveHa pyHKuns SSM-MAP.

4.3.1.1. O630p

OcobeHHOCTb OnucaHue
HacTtponka napametpoB | OtnpaBnget  coobweHnsa  Query  Ona  nonyyvyeHus
MapLupyTtmusatopa MLD MHdOpMaLMn O NIOKanbHbIX y4aCTHUKaxX

Mpouecc BbiGopa Querier nnu | BelbupaeT yHukanbHOro Querier B TEKyLLEM CETMEHTE CETH
MexaHn3Mm TanM-ayTa

dunbTpaums rpynn MLD PUnbTPyeT YH4aCTHUKOB rPyMMbl U OFpaHUYMBaET KONMYeCTBO
YYaCTHUKOB rpynmbl

Mopopepxka ctatnyeckux rpynn | CoxpaHAeT CcTaTUYecKyld WHopmauuio o rpynne Ha
MLD NOKasibHOM MapLupyTtmsaTope BMECTO noslyyMeHuns
WHpopMaumm o rpynne nytem oTnpaskun coobuieHnn Report
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Ocob6eHHOCTb OnucaHue

Hactponka uHbopmaummn 06 | IMnutupyeT noBegeHnMe XxocTa And MNpsiMON  HACTPOMKK
UMUTUPYEMOMW rpynne XOoCToB MHdopMaLmMn 0 NPUCOEaUHEHUN TPYMNMbI

Moogepxka MLD-npokeu Wcnonb3yeT aTy (yHKUMIO B NpPOCTOM  OpPEBOBUOHOM
TOonosIorMn BMECTO CMNOXHbIX NPOTOKOSOB
multicast-mapLupyTtnsauum, Takmx kak PIM

MNogaepxka SSM-MAP Mpenoctasnser mogenbs SSM ans MLDv1. Korga xoct
pobasnseTcs B rpynny, MOXHO yKasaTb KOHKPETHbIN
WCTOYHUK, 4TOObl mn3bexaTtb WCNONMb30BaHUS  MOJOCHI
NPOMNYCKaHUsl CETU HEHYXHbIMA W HeOeWCTBUTENbHbIMU
multicast-notokamn gaHHbIX. 3Ta (QyHKUMA 0COBEHHO
nonesHa B CETWU, IOe HECKONbKO WCTOYHMKOB multicast
NCnonb3yT OONH U TOT Xe agpec multicast

4.3.2. HacTtpounka napameTpoB mapupyTtusartopa MLD

OTtnpaBnseT coobueHna Query Ansa nonyyYeHns MHopMaumm O NOKanbHbIX yYaCcTHUKaX.

4.3.2.1. MpuHUMN paboTbl

YCTPONCTBO Nepuoanyeckn oTnpasndeT cooblieHnsa Query, 4ToObl yoeamTbes, YTO B rpynne
€CTb XOTH Obl 0AMH XoCT. Ecnun B rpynne HeT 4OCTYNHOro xocTa, rpynna byaeTt yaaneHa.

4.3.2.2. ConyTcTBYHOLWAa KOHpUrypaums
BkntoyeHune MLD
Mo ymonyaHmio MLD oTKMoYeH Ha nHTepdence.

3anyctute komaHgy ipv6 pim { sparse-mode }, 4yToGbl BKMOUMTE MM OTKMOUMTE MLD Ha
nHTEepdemnce.

MLD MO>XHO BKMOYNTb TOMNbLKO Nochne BkntoyeHus PIM SM Ha nHtepdence.
Hactpownka Bepcun MLD
Mo ymonyaxuio Bepcna MLD — 2.

3anyctute komaHgy ipvé mld version { 1 | 2 } ana HacTPOWKN UM BOCCTAHOBMNEHNSA BEPCUN
MLD wuHTepdeica.

Hactpowka uHtepBana Query nocrnegHero y4acTHuKa
Mo ymonuaHuio nHTEpBan oTnpaeky coobLleHun Query coctaenseT 1 c.

3anyctute komaHay ipvé mld last-member-query-interval interval, 4ToGbl HacTpoUTb UMK
BOCCTAHOBMWTbL MHTEPBAn 4S5l OTnpaBky coobLleHun Query.

Bonbliee 3HavyeHne 03HavaeT 6onee ANUTENbHBIN MHTEPBAN OTNpaBkM coobieHnn Query.
Hactpouka konuyectBa Query K nocnegHeMy y4acTHUKY
Mo ymon4yaHuto konnyecTeo Query K nocrnegHeMy y4acTHUKY paBHO 2.

3anyctute komaHgy ipv6é mld last-member-query-count count, 4To6bl HACTPOWUTb WK
BOCCT@HOBMUTb KONMYECTBO Query K nocneaHemMy y4acTHUKY.

Bonbluee 3HayeHne o3HavaeT Bonbluee KONMYecTBO Query K NocnegHemy y4acTHUKY.
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HacTpoiika nHtepBana gna Query obliero yyacTH1MKa
Mo ymon4yaHuio nHtepsan Query obuero yyactHuka coctaensieT 125 cekyHa.

3anyctute komaHgy ipv6é mld query-interval seconds, 4ToGbl HACTPOUTL MM BOCCTAaHOBUTb
nHTepsan ana Query obLiero y4acTHuka.

Bonbluee 3HayeHne o3Ha4vaeT bonee OJTMHHBIN MHTEepBaJl1 AnAa 3anpoca o6u.|,ero y4yacCTHUKa.

HaCTpOVIKa MakKCUMasibHOro BpemMeHun oTeBeTa
Mo yMOsn4yaHni MakCcumMmaribHoe BpeMA OTBEeTa COCTaBndAeT 10 c.

3anyctute komangy ipv6 mld query-max-response-time seconds, 4ToObl HacTpouUTb MNK
BOCCTaHOBMUTb MakCMMarnibHoe Bpems oTBeTa.

Bonbluee 3HavyeHne o3HavaeT Gonbluee MakcumManbHoe BpeMA OTKITUKA.

4.3.3. NMpouecc BbIGopa Querier unm mexaHn3m Tamm-ayra

BbibupaeT yHukanbHbln Querier B TekyleM cermeHTe cetu. Querier oTnpasnseT cooblieHne
Query ons nony4eHns nHopmaLmm o rpynne B rfioKasribHOM CEeTU.

4.3.3.1. MpuHUMN paboTbl

B multicast-cetn, ncnoneaytowen MLD, ycTporctso multicast, npegHasHadeHHOE AN OTApaBku
Query, otnpaenseT coobwennsa Query MLD. YcTponctso onpegensietca Bolbop. N3HavyansHo
BCE YCTPOMCTBaA HaxogsaTcsa B coctosHum Querier. [Mpu nonyyeHun coobweHnn Query o6
OTHOLLEHUSAX YYaCTHMKOB OT YCTPOWCTB C Oonee Huskumu IP-agpecamm ycTponcTea
nepekntiovaoTCs M3 COCTOSAHMS norlydaTenst B COCTOosHME non-querier. Takum obpasom, B
KOHEYHOM WUTOre B COCTOsIHMM Query HaxoamTcsl TOMbKO OOHO YCTPOWCTBO. OTO YCTPOMCTBO
nmeeT cambii HU3KMIN IP-agpec cpean Bcex multicast-yctponcte B ceTu. Korga yCTpomcTBO
Querier He paboTaeT, MLD Takke paboTtaeT. YCTponcTBa hon-querier nogaep>xmeatoT Tanmep
nHTepsana keepalive gna gpyrux yctponcte Querier. Tanmep cbpacbiBaeTcs, Kak TOSbKO
YCTPOMCTBO noslydaeT coobueHne Query 06 OTHOLWEHMAX ydacTHUKOB. Ecnn Bpemsa Tanmepa
ncTekaeT, YCTPOMCTBO HauyMHaeT oTnpaBnsaTb coobweHnsa Query n HaymHaeTcs BbI6GOp HOBOro
Querier.

4.3.3.2. ConyTcTBYHOLWAA KOH(Urypaums
Hactpowka uHtepBana keepalive gnsa Querier
Mo ymonuaHuio nHTepBan keepalive y Querier coctaBnseT 255 cekyHa.

3anyctute KomaHgy ipvé mld querier-timeout seconds, 4To6bl HACTPOUTL NN BOCCTAHOBUTL
nHTepsan keepalive ansa Querier.

Bonbliee 3HauyeHne o3HavaeT bonee onuTenbHbI MHTEpBan keepalive ansa Querier.

4.3.4. dunbTpauma rpynn MLD

dUnNbTPyeT y4aCTHUKOB rPynMbl U OrpaHUYMBaET KOSIMYECTBO YYaCTHUKOB rpynnbi.

4.3.4.1. MpuvHUMN paboTbl

Ecnu Bbl He x0TUTE, YTOOLI XOCTbI B CErMEHTE CETU, rae HaxoauTcsa uHTepdenc, fobasnanucs
B ornpedeneHHble rpynnbl multicast, Bbl MoxeTe HacTpouTb npasuna ACL Ha mHTepdence B
kayecTtBe cunbTpa. HTepdenc byaeT munbTpoBaTh NONyYeHHbIE COObLLIEHNA 06 OTHOLIEHUAX
ydactHukoB MLD Ha ocHoBe npaeun ACL n noggepkmBaTtb OTHOLLEHUS YHAaCTHUKOB TOMBbKO A4
roynn multicast, paspelweHHbIX npaBunamu. Tawke MOXHO YCTaHOBUTb Hambonbliee
KONMYECTBO Yy4aCTHUKOB MapLUupyTusaTopa.
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4.3.4.2. ConyTcTBYIOLWAa KOH(pUrypaums

Hactpouka koHTpons aocTtyna ana rpynn multicast
Mo YMOIN4YaHNK KOHTPOJIb AOCTYMNa He HAaCTPOEH, N XOCTbl MOXXHO D,O6aBJ'IF|Tb B NtoOble rpynnbl.

3anyctnte komaHgy ipv6 mld access-group access-list-name, 4ToObl HacCTpPOUTL WNK
BOCCTaHOBMWTb KOHTPOMb AOCTyna Ansa rpynn multicast.

Mocne HaCTpOIZKI/I poyTep MOXeET nony4yatb COO6LL|,eHI/IFI TOJIBKO OT XOCTOB B rpynnax, yka3aHHbIX
B CNMCKe aoctyna.

Hactpownka makcumManbHOro KkonMyecTsa y4acTHUKOB rpynnbl MLD
Mo ymonyaHnuto rpynna MLD nmeet makcumym 1024 yyacTHuka.

3anyctuTte komaHgy ipv6 mid limt number, 4To6bl HACTPOUTL NN BOCCTAHOBUTL MakCMManbHOe
KOnn4ecTBO y4acTHUKOB rpynnbl MLD.

Bonbluee 3HavyeHne o3HavaeT bonbllee KoNMMYecTBo y4aCTHUKOB rpynnbl.

4.3.5. Noppepxka ctatnyeckux rpynn MLD

CoxpaHsieT cTaTU4Yeckylo UHopMauuio O rpynne Ha foKarbHOM MapLllpyTusatope BMECTO
nonyvyeHus wHgopmauunm o rpynne nytem oTnpaBkM coobweHnin Report. JlokanbHbIR
MapLipyTM3aTop MOXeT Hanpamylo obMeHuBaTbCAa  MHQoOpMaumen O rpynne c
MapLupyTtmusaTopom PIM.

4.3.5.1. MpuHUMN paboTbl

HacTtponTe nHopmaLmio 0 CTaTU4eCcKomn rpynne BpyYHyHo.

4.3.5.2. ConyTcTBYHOLWAa KOH(pUrypaums
Hactpoika ctaTnyeckou rpynnbl
Mo ymon4yaHuio nHpopmaums 0 CTaTUHECKUX rpynnax He HacTpoeHa.
3anyctute KomaHgy ipvé mid static-group group-address, 4Tobbl HACTPOUTL UM OTMEHUTL

MHdOpMaLMI0 O cTaTUYECKOW rpynne.
4.3.6. HacTtpounka nHdopmaumm o6 MMUTUpPyeMon rpyrnne XxocTtoB

NmuTnpyeTt noBedeHne xocta aAns NnpsiMon HaCTPOMKN MHbopMaLmnmn 0 NPpUCOeaANHEHUN K rpynne.

4.3.6.1. ConyTcTBYHOLWan KOH(puUrypaumus
HacTtpowka rpynnbl npucoeamHenuns (Join-Group)
Mo ymon4yaHuio nHgopmaumsi o rpynne npMcoeamHeEHns He HacTpoeHa.

3anyctute komaHgy ipve mld join-group group-address, 4To6bl HAcCTPOUTbL WM OTMEHUTb
NMHGOPMALIMIO O rpynne NpUCoeaUHEHUS.

4.3.7. Nopaepxka MLD-npokcu

B npocTton OpeBoBMOHOM TOMONOrMM HET HEOBGXOAMMOCTM 3anyckaTb CITOXHbIE MPOTOKOSbI
multicast-mapwpyTtnsaumm (Hanpumep, PIM). B atom cnydae npokcu-cepsep MLD MOXHO
ncnonb3oBaTh A5l oTnpaBky coobweHur MLD downstream-xocTam 1 nogaep)xaHnsi OTHOLLEHWI
Y4aCTHUKOB.

4.3.7.1.1. MpuHUMN paboTbl

Korga upstream-MapLupyTr3aTop HacTPOEH Kak UHTepdeiic cepauca npokcu-cepeepa MLD, oH
(PYHKUMOHMPYET  KaKk  XOCT M MOXeT  nonyyaTb  coobueHns  Query  oT
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upstream-mapLUpyTM3aTopoB, a Takke nepecbinaTb rpynnoByo UHdopMaLmto
downstream-xoctoB. Korga  downstream-maplipytu3aTop  HacTpoeH kak — multicast
npokcu-nHtepcenc MLD, OH (yHKUMOHUPYET Kak MapLipyTM3aTop U MOXeT nepechbinaTb
coobuwenns Query upstream-mapLupyTM3aTopOB, a Takke nonyvatb coobuweHus Report or
downstream-mapLIpyTU3aTOPOB.

4.3.7.2. ConyTcTBYIOLWAA KOH(pUrypaums

HacTtponka MLD PROXY-SERVICE
Mo ymonyaHuio npokcu-cepemc MLD oTKntoYeH Ha UHTepdelice.

3anyctute komaHgy ipv6é mld proxy-service, 4tobbl HAacTpoUTb WM OTMEHUTb (YHKLMIO
npokcu-cepsepa MLD Ha nHtepdence.

OTY (PyHKLUMIO HEOBXOOMMO HACTPOUTL MPU UCMOSb30BAHUN MPOKCH.
Hactponka MLD MROUTE-PROXY
Mo ymonuyaHuio cepBmc multicast npokcy OTKMoYeHa Ha UHTepdhence.

3anyctute komaHay ipvé mld mroute-proxy interface-name, 4ToGbl HACTPOUTb UNN OTMEHNTB
dyHKUMo multicast npokcu Ha nHTepdence.

OTY (PyHKUMIO HEOBXOOMMO HACTPOUTL NPU UCMOSNb30BaHNUMN NMPOKCHU.

4.3.8. Nopaepxka SSM-MAP

OTa dyHKuMa npegocTaBndeT mogenb SSM ana MLDv1. Korga xoct gobaensietca B rpynny,
MOXHO yKasaTb KOHKPETHbIA WCTOYHUK, 4TOObI u30exaTb WUCNOMb30BaHWUS MPOMYCKHOM
CMOCOBOHOCTM CETM HEHYXXHbIMW W HeLEeWCTBUTESNbHbIMM MNOTOKaMu multicast-gaHHbIX. 3Ta
dYHKLMS 0COBEHHO MOfe3Ha B CETU, IFAe HECKOSTbKO MCTOYHUKOB multicast MCnonb3yoT OAWH U
TOT Xe agpec multicast.

4.3.8.1. MpuHUMN paboTbl

OcHoBaHHbIn Ha MLDv1, MLDv2 npegocTtaBnseT AOMOMHUTENbHYID QYHKLMIO, @ WMEHHO
multicast-cdounbTpaumto nctodHmnka. B MLDvV1 xOCT peluaeT NpMcoeauHUTBLCS K rpynne TOMbKo Ha
OCHOBe ajpeca rpynnbl U nonyyaeT noToku multicast, oTnpaeneHHble Ha agpec rpynnbl 13
noboro uctoyHmka. OgHako xoct MLDv2 obbsaBndet rpynny multicast, k KoTopon xo4et
NPUCOEaNHNTBCA XOCT, U agpec UCToYHMKa multicast, KOTOpbIN OH Xo4yeT nonyyntb. B MLDv1
dunbTpauma agpecoB MCTOYHMKA MOXeT ObiTb peanu3oBaHa B HEKOTOPOW CTENeHW, HO
dunbTpaumsa peannayetca nytem BKAOYEHUA SSM-MAP M HAcTpOWMKM CTaTUYECKUX rpynn
SSM-MAP Ha nprmemHmukax multicast-notoka.

4.3.8.2. ConyTcTBYHOLWAn KOH(Urypaums
BkntoyeHne MLD SSM-MAP
Mo ymonyaHmio SSM-MAP OTKMOYEH.

3anyctute komangy ipvé mld ssm-map enable, 4Tobbl BKMOYMTE UM OTKIIOUNTD (PYHKLMIO
SSM-MAP.

Ty DyHKUMIO HEOBXOAMMO BKITHOUUTL NPU UCNOoNb3oBaHMM SSM-MAP.
Hactpownka MLD SSM-MAP STATIC
Mo ymonuaHuto Tabnuua cratmyecknx kaHanos SSM-MAP He HacTpoeHa.

3anyctute komaHgy ipv6 mld ssm-map static access-list-num A.B.C.D, 4ToGbl BKMOYNTb UK
OTKMNOYMTb Tabnumuy ctaTuyeckmnx kaHanos SSM-MAP.
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4.4. KoHdurypauums

MEeXaHn3mM TanmMm-ayTa

KoHdurypauus OnucaHue u KomaHaa
HacTpovika ocHoBHbIX | (O6sa3aTenbHO) Micnonb3yeTcsa Ans HacTponkum ycnyrm multicast
dyHkumn MLD
Ipv6 multicast-routing BkntovaeT yHkumio multicast-
MapLpyTtusauum IPv6
Ipv6 pim sparse-mode BkntovaeT pyHkumo PIM-SM
HacTtponka Ipvé mld version {1 |2} HactpauBaeT Bepcuto MLD
napameTpos
i MR e lpvé mld last-member-query- | HactpaueaeT wuHTepBan Query
MLD interval interval nocnegHero y4yacTtHuka
Ipv6 mld last-member-query- | HactpamBaeT konuiectBo Query
count count nocrnegHero ydyactHuka
Ipv6 mld query-interval seconds | HactpanBaet uHTepBan Query
obLero y4acTHuka
Ipv6 mld query-max-response-  HacTpamBaeT  MakcMManbHbIA
time seconds WHTepBan oTeeTa
Mpouecc Bblbopa | ipv6 mlid guerier-timeout | HactpanBaeT NHTEepBan
Querier unun | seconds keepalive Querier

Ipv6 mld ssm-map static access-
list source-address

PunbTpaums  rpynn | Ipvé mld access-group access- | ®unbTpyeT y4acTHUKOB Ipynn
MLD list MLD
MLD-npokcu Ipvé mld proxy-service Hactpaneaet MLD
PROXY-SERVICE

ipv6é mld mroute-proxy interface- | Hactpaneaet MLD

type interface-number MROUTE-PROXY
Moaoaepxka SSM- | Ipv6 mld ssm-map enable BkntovaeT pyHkumio SSM-MAP
MAP

HactpauBaet Tabnuuy
cTaTu4yeckoro kaHana SSM-MAP
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4.4.1. Hactpounka ocHOBHbIX hyHKuun MLD

4.4.1.1. ddhcpekT KOHpUrypauum

Bkntounte dyHkumio multicast-mapwpyTtmnsaumm m cobepute uHgoOpMaumio O rpynnax B
nokanbHoOM ceTu.

4.4.1.2. NMpumeyaHus

®yHkuna PIM SM gormkHa GbITb BKOYEHaA Ha MHTepdence.

4.4.1.3. Waru HacTpouKu

Bknro4yeHue cpyHKumMm multicast-mappyrtusauum IPv6
e ObsszaTtenbHbIn.

o  OyHkumMa multicast-mapwpytmsaumm  IPv6  porkHa ObiTb  BKMAOYEHA Ha  BCeX
MapLupyTM3aTopax SiokanbHOW CETU, ECAN HE YKasaHOo MHoe.

BknioyeHue cpyHkunn PIM SM
e O6GazaTenbHbIN.

o OyHkuma PIM SM pormkHa ObiTb BKMAKOYEHa HENOCPEeACTBEHHO Ha uHTepdence
nokanbHOW CEeTU, eCNu He yKa3aHo MHOeE.

4.4.1.4. NpoBepKa

3anyctute komaHgy show ipv6é mld interface interface-type interface-number, 4TOObI
npoBepuTb, BKItoYeH N MLD Ha uHTepdence.

4.4.1.5. CBA3aHHble KOMaHAbI
Bknro4yeHune cpyHKumMm multicast-mappyrtusauum IPv6

KomaHga ipv6 multicast-routing
KomaHaHbIn Pexunm rnobanbHomn koHdurypauum
pexum

Bknro4yeHune ¢yHkumm PIM SM

KomaHga ipv6 pim { sparse-mode }
KomaHaHbIn Pexnm HacTponkm nHtepdenica
pexnm

PykoBogcteo no | PIM-nHTepdelicbl OOmkHbI ObITb MHTEpdEncamn ypoBHSA 3, BKIOYas
Ncrnonb3oBaHuo | MHTepdgencel mapwpyTtmusaumm, L3AP, SVI n loopback-uHtepdenci.

Unicast-mapLpyTbl IPv6 gomkHbl ObiTb AOCTYMHLI ANs1 BCEX UHTEPENCOB
PIM
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4.4.1.6. NMpumep KoHdUrypauum

BknioyeHue MLD B nokanbHou ceTu

LWarn e HactponTe npoTtokon unicast-mapwpyTtusauum IPv6 (Hanpumep, OSPF)
HaCTPOMKK Ha mapLupyTusaTope 1 ybeamtech, YTO unicast-mapLupyTbl AOCTYMHbI
ans loopback-untepdeiica. (nponyLleHo)
e Bknwounte dyHkumio  multicast-mapwpytmsauumn  IPv6  Ha < Bcex
MapLupyTmMsaTopax.
e  Bkniounte dyHkumio PIM SM Ha nHTepdpericax coeanHeHnst yCTPOUCTB
N nHTepdericax NogKNNIOYEHNs NoONb30BaTENBCKUX XOCTOB N UICTOYHUKOB
multicast
QTECH(config)#ipvé multicast-routing
QTECH(config)#int gi 0/1
QTECH(config-if-GigabitEthernet 0/1)# ipvé address 2001:1/64
QTECH(config-if-GigabitEthernet 0/1)#ipvé pim sparse-mode
MpoBepka | 3anyctute komaHdy show ipv6 mld interface interface-type interface-number,

4yTO6bl NPOBEPUTL, BKIMtoYeH N MLD Ha nHTepdpence

QTECH#show ipvé mld interface gigabitEthernet 0/1
Interface GigabitEthernet 0/1 (Index 1)

MLD Active, Querier, Version 2 (default)

Internet address is fe80::2d0:f8ff:fe22:33b1

MLD interface limit is 1024

MLD interface has 0 group-record states

MLD interface has 0 join-group records

MLD interface has 0 static-group records

MLD activity: 0 joins, 0 leaves

MLD query interval is 125 seconds

MLD querier timeout is 255 seconds

MLD max query response time is 10 seconds

Last member query response interval is 10 (1/10s)
Last member query count is 2

Group Membership interval is 260

Robustness Variable is 2

4.4.1.7. PacnpocTpaHeHHble OWNOKKN

e  Multicast-mapLupyTmM3aumnsa OTKIIOYEHa HA MapLLpyTM3aTopax B CETU.
e B cetn HeT nHTEpderca multicast.
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4.4.2. Hactpouka napameTpoB mapwpyTtusatopa MLD

4.4.2.1. ddhbpekT KOHpUrypaumum

N3meHnTe napamMeTpbl MapLwipytmn3aTtopa MLD, YTOObl M3MEHUTL TUM COO6LLI,eHVIFI NN pexnm

oTnpaBKN.

4.4.2.2. MpumeyaHus

Heobxoammo HacTpouTb OCHOBHbIE PyHKLUMM MLD.

4.4.2.3. lWarn HacTpouKu
Hactpowka Bepcuu MLD
HeobasaTenbHbIN.

10T napameTp MOXHO HaCTPpOUTb Ha BCeEX MHTepcbelhcax MapLpyTmnsaTtopa,
NOAKMNIOYEHHbIX K FTIOKanbHON CEeTU, eCnun He YKa3aHO UHOe.

HacTtpoiika nHtepsana Query nocrnegHero y4acTHUKa
Heobs3aTenbHbIN.

OTOT MapameTp MOXHO HAcTpoOUTb Ha BCEX WHTepdencax MaplipyTusatopa,
NOOKITHOYEHHbIX K NOKaNbHOM CETU, €CIN HE yKa3aHOo MHOe.

HaCTpOﬁKa Komin4yecTBa Query nocnenHero yd4yaCctHuka
Heobs3aTenbHbIN.

OTOT nMapaMeTp MOXHO HacTpoUTb Ha BCeX WHTepdeiicax MapLupyTusaTopa,
MOAKIOYEHHDBIX K JIOKaNbHOW CeTU, eCNv He yKasaHo MHOe.

Hactpouka nHtepBana Query obwero yyactHuka
Heobsa3aTtenbHbIN.

OTOT napaMeTp MOXHO HacCTpOUTb Ha BCeX WHTepdueiicax MapLupyTusaTopa,
MOAKIOYEHHDBIX K JIOKaNbHOW CeTU, eCn He yKasaHo MHOe.

Hactpoika makcMmanbHOro nHTepBasna oreseTa
Heobsa3aTenbHbIN.

OTOT napaMeTp MOXHO HacTpoUTb Ha BCeX WHTepdueiicax MaplupyTusaTopa,
MOAKIIOYEHHDBIX K JIOKaNbHOW CeTU, eCN He yKasaHo VHOe.

4.4.2.4. NpoBepKa

HanpAamMmyro

HanpsMyto

Hanpsimyto

Hanpsimyto

Hanpsimyto

3anyctute komaHgy show ipv6é mild interface interface-type interface-number, 4TOObI

NPOCMOTPETb MHPOPMAaLUNIO O KOHpUrypauun.

4.4.2.5. CBA3aHHbIe KOMaHAbI
Hactpownka Bepcun MLD

KomaHga ipvé mld version { 1|2}
Onucaxve 1: yka3biBaeT Ha Bepcumio 1.
napamerpa 2: ykasblBaeT Ha BEPCUIO 2
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HacTtpoiika MLD

KomaHgHbIn
pexnm

Pexum HacTponku nHtepderica

PykoBoacteo no
NCNONb30BaHMIO

Mocne ToOro, kak 3Ta KoMaHga BbinonHeHa, MLD aBTtomaTndecku

nepes3anyctutca

HacTpoiika nHtepBana Query nocnegHero y4acTHuUKa

KomaHpa ipv6 mld last-member-query-interval interval

Onucanue interval: ykasblBaeT uHTepBan oTnpaBku coobweHnn Query ykasaHHOM

napameTpa rpynnel. EanHnua namepenns — 0,1 ¢, 3HaYeHe HaxoauTCst B AManasoHe
oT 1 go 255, 3HayeHune no ymonyanmo — 10 (1 c)

KomaHaHbIn Pexnm HacTponkn nHtepderica

pexvm

PykoBoacteo no
NCMNOmMb30BaHUIO

Mocne nonyyeHus coobweHna Done wuHTepdenc 6yaeT HenpepbiBHO
oTnpasnaTb coobweHna Query ykasaHHOW rpynnbl U XgaTb OTBETOB OT
xocrTa. [1o ucteveHnn BpeEMEHM OXNOAHNA CYMTAETCSH, YTO YHaCTHUK rpynnbl
He CyLLlecTByeT B CerMEHTE CeTU C NPSMbIM MOAKTIOYEHMEM, N MHTEPAENC
yoansetca m3 3anucu ydactHuka rpynnsl MLD. WHTepBan Tanm-ayta
paccynTbiBaeTCa criegyrowmm obpasomM: NHTepBan Tanm-ayta = nHTepsan
Query nocriegHero y4acTHUka X konuyectso Query nocnegHero y4acTHvKa
+ MakcumarsnbHoe Bpemsi otBeTa Query/2

HacTpoiika konuuyecTBa Query nocregHero y4yacTHUKa

KomaHga ipv6 mld last-member-query-count count

Onuncanne count: yka3bIBaeT KONMYECTBO pa3 oTnpaBku coobLLeHnn Query ykasaHHOM
napameTpa rpynnbl. 3Ha4YeHne BapbMpyeTcd OT 2 A0 7. 3Ha4YeHne Mo YMOMYaHuio — 2
KomaHaHbIn Pexnm HacTponkm nHtepdenica

pexum

PykoBoactBo no
NCNOSb30BaHMIO

lMocne nony4yeHus coobweHns Done wuHTepdenc OyaeTr HenpepbiBHO
oTNpaenaTb coobweHna Query yka3aHHOW rpynnbl U XOaTb OTBETOB OT
xocTa. 1o ucteyeHmmn BpeMeHn OXXnaaHusa CYNTaeTCs, YTO YHaCTHUK rpynnbl
He CyLLeCTByeT B CErMeHTe CEeTU C NPsiMbIM MOAKIIOYEHNEM, U NHTEpdENC
yoansetca u3 3anucum ydactHuka rpynnel MLD. WHTepsan Tanm-ayTta
paccunTbiBaeTca criegytowmnm obpasom: VIHTepBan Tanm-ayTa = UHTepBarn
Query nocriegHero y4actHuKa X Konnyectso Query nocrneaHero yYyacTHuUKa
+ MakcumarsbHoe Bpemsi oTBeTa Query/2
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HacTpoiika nHtepBana Query o6Lwwero y4acTHuKa

KomaHga ipv6é mld query-interval seconds

Onucanne seconds: ykasbiBaeT uHTepBan Query obuwero ydactHuka. EgmHuua

napameTpa n3MepeHuss — C, 3Ha4dyeHMe HaxoauTtcs B guanasoHe oT 1 go 18 000,
3HayeHwue no ymon4aHuio — 125

KomaHaHbIn Pexnm HacTponkm nHtepderica

peXxnm

HacTponka makcumanbHOro MHTepBana oTeBeTa

KomaHga ipv6 mld query-max-response-time seconds

OnucaHue seconds: ykasblBaeT MakcumManbHOe Bpemsa oTBeTa. EamHuua

napameTpa n3mMepeHns — C, 3HayYeHue HaxoamTcs B AnanasoHe ot 1 go 25, 3HavyeHue
no ymonyanumio — 10

KomaHaHbIn Pexunm HacTponkn nHtepderica

pexmm

PykoBoacteo no
NCNOnb30BaHUIO

lMocne otnpaBkn coobuieHnn Query mHTepdenc oxmaaeTr oTBeToB. 1o
NCTEYEHNN BPEMEHMN OXMAAHNSI CHUTAETCS, YTO B CErMEHTE CETU C NPSMbIM
NOAKMIOYEHNEM HET YYaCTHMKOB Trpynnbl, U WHpoOpmaumuss o rpynne
yaanseTcs

4.4.2.6. NMpumep KoHUrypaumum

HacTpoiika oCHOBHbIX NapamMeTPoOB MapLupyTU3aTopa

Warn
HaCTPONKK

e Hactponte ocHoBHble hyHKummn MLD. (nponyLieHo)

e Hactponte MLD Bepcun 2.

e HactpownTte nHtepsan Query nocrnegHero y4actHuka kak 15 (1,5 c).
e Hactponte konnuectBo Query nocrnegHero ydacTHuka Kak 3.

e Hactponte nntepean Query obuiero yvyactHuka kak 130 c.

e HacTponTe makcmmanbHO€e Bpemsi oTBeTa Kak 15 cekyHq

QTECH(config-if-GigabitEthernet 0/1)#ipvé mld version 2
QTECH(config-if-GigabitEthernet 0/1)#ipvé mld last-member-query-count 3
QTECH(config-if-GigabitEthernet 0/1)#ipvé mld last-member-query-interval 15
QTECH(config-if-GigabitEthernet 0/1)#ipvé mld query-interval 130
QTECH(config-if-GigabitEthernet 0/1)#ipvé mld query-max-response-time 15

MpoBepka

3anyctute komaHgy show ipv6 mld interface interface-type interface-number,
4yTOObI NpoBEPUTL, BKMOYeH N MLD Ha nHTepdence

@ §) QTECH

MUP LOOCTYMHEE

123




PykoBoacTeo no Hactponke cepus QSW-7600

Hactpoiika MLD W

QTECH(config-if-GigabitEthernet 0/1)# show ipvé mld interface gi 0/1
Interface GigabitEthernet 0/1 (Index 1)

MLD Enabled, Active, Querier, Version 2 (default)
Internet address is fe80::2d0:f8ff:fe22:33b1

MLD interface limit is 1024

MLD interface has 0 group-record states

MLD interface has 0 join-group records

MLD interface has 0 static-group records

MLD activity: 0 joins, 0 leaves

MLD query interval is 130 seconds

MLD querier timeout is 267 seconds

MLD max query response time is 15 seconds

Last member query response interval is 15 (1/10s)
Last member query count is 3

Group Membership interval is 275

Robustness Variable is 2

4.4.2.7. PacnpocTpaHeHHble OWnoKu

OcHoBHble hyHKUMN MLD He BKNHOYEHDI.
4.4.3. MNMpouecc BbIGopa Querier unm mexaHn3m Tamm-ayra

4.4.3.1. ddhcekT KOHpUrypauum

BriGepuTe yHMKanbHbIn Querier B nokanbHOM ceTu.

4.4.3.2. NMpumeyaHus

Heobxogmmo HacTpouTb OCHOBHbIE OYHKLMK MLD.

4.4.3.3. lWlarn HacTpounKu

e OTy yHKUMIO HeobXoaMMO HaCTpOUTb, €CnM HeobXoOAMMO HACTPOUTb WHTepBan
keepalive Querier.

e OTy dYHKUMIO MOXHO HacTpouTb Ha Bcex MHTepdencax ¢ noggepxkon MLD B
nokanbHoOM ceTu.
4.4.3.4. NpoBepKa

3anyctnte komaHgy show ipv6é mld interface interface-type interface-number, 4TOGbI
npocMoTpeTb MHOPMaLMIo O KOHUrypauum nHtepdenca.
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4.4.3.5. CBfiI3aHHbIe KOMaHAbI

HacTpouka nnrtepBana keepalive apyrux Querier

KomaHga ipv6 mld querier-timeout seconds

Onucanwne seconds: onpegensetr uHTepBan keepalive pgnsa pgpyrux  Querier.

napameTpa EnnHuya — ¢, 3HavyeHne HaxoamTtca B ananasoHe ot 60 go 300, a 3Ha4eHue
no ymornyaHumio — 255

KomaHaHbIn Pexnm HacTponkn nHtepderica

peXmm

PykoBogcteo no | MNMocne otnpasBku coobuieHnn Query uHTepdenc oxumgaetr coobLieHuin
ncnonb3oBaHuio | Query oT ApyrMx yCTponcTB. 10 uctedeHmm BpeMeHn oXxmgaHus cunTaeTcs,

YTO 3TO €ANHCTBEHHbIN Querier B CerMeHTe ceTu C NnpAMbIM NOAKIMIOYEHNEM

4.4.3.6. NMpumep KoHUrypauum

HacTtpownka nHtepBana keepalive gpyrux Querier

Warn e Hactponte ocHoBHble hyHKUMmn MLD. (nponyLieHo)

HacTpoviki e Hactpoiite untepsan keepalive Querier kak 280 ¢
QTECH(config-if-GigabitEthernet 0/1)#ipvé mld querier-timeout 280

Mpoeepka | 3anyctute komaHdy show ipv6 mld interface interface-type interface-number,

4yTO6bI NpoBEPUTL, BKMAoYeH N MLD Ha nHTepdeince

QTECH#show ipvé mld interface gigabitEthernet 0/1
Interface GigabitEthernet 0/1 (Index 1)

MLD Enabled, Active, Querier, Version 2 (default)
Internet address is fe80::2d0:f8ff:fe22:33b1

MLD interface limit is 1024

MLD interface has 0 group-record states

MLD interface has 0 join-group records

MLD interface has 0 static-group records

MLD activity: 0 joins, 0 leaves

MLD query interval is 130 seconds

MLD querier timeout is 280 seconds

MLD max query response time is 15 seconds

Last member query response interval is 15 (1/10s)
Last member query count is 3

Group Membership interval is 275
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Robustness Variable is 2

4.4.3.7. PacnpocTpaHeHHble OWNOKKU

OcHoBHble yHKUMN MLD He BKNIOYEHBI.
4.4.4. dunbTpauma rpynn MLD

4.4.4.1. ddhcpeKkT KOHpUrypaumum
MapwpyTtusaTtop punbTpyeT nHpopmaumio o rpynne MLD.

4.4.4.2. NMpumeyaHus

Heobxoammo HacTpouTb OCHOBHbIE GoyHKLMK MLD.

4.4.4.3. lWaru HacTpouKu
Hactpouka koHTpons gocTtyna ansa rpynn multicast
OnuuoHanbHo.

OTy PYHKUMIO MOXHO HAcTpOUTb Ha BCeX WHTepdpencax MaplipyTusaTopa, HanpsiMyto
NOAKMIOYEHHbIX K JTOKanbHOW CeTW, eCnn He YKa3aHo UHOe.

Hactponka makcumManbHOro KonmyecTsa y4acTHUKOB rpynnbl MLD
OnuuoHanbHo.
OTy QYHKUMIO MOXHO HaCTpOUTb Ha BCEX WHTepdencax MapLipyTmsatopa, Hanpsmyto
NOAKMIOYEHHbIX K JTOKanbHOW CeTW, eCnn He YKa3aHo UHOe.

4.4.4.4. NpoBepka

PunbTpauua rpynn MLD

HacTponTe nHtepdeiic tak, 4tobbl paspeLlnTs 4OCTYN TONbKO K rpynnam ns tabnuupl kaHana 1.
Appec goctyna k Tabnuue kaHana 1 — (FF66::100/64).

HacTponte untepdenc onsa gobaenenns rpynnel FF66::05.
HacTponte untepdenc onsa gobaenenns rpynnel FF65::05.
lMpoBepbTe MHGOPMaLMIO O rpynne Ha UHTepdence.

HacTpoika makcMmanbHOro KonmyectTBa y4aCTHUMKOB rpynnbi MLD
HacTtpoinTe KonmM4yecTBO Y4aCTHUKOB rpymnnbl Ha HTepdence Kak 5.
HacTponte nntepdenc onsa gobaenenns rpynnel (FF66::05-FF65::0B).
lMpoBepbTe MHGOPMaLMIO O rpynne Ha UHTepdence.

4.4.45. CBAA3aHHbIe KOMaHAbI

HacTtpowka koHTponsa gocTtyna gna rpynn multicast

KomaHga ipvé mld access-group access-list
OnucaHne access-list: onpegenseTr AuanasoH agpecoB  rpynnbl C  MOMOLLBLO
napameTpa crangapTHbix IP ACL nnun pacwmpenHbix IP ACL. 3HayeHne HaxoauTcs B

ananasone ot 1 go 199, ot 1300 go 2699 n Ha3BaHue
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HacTtpoiika MLD

KomaHgHbIn
pexnm

Pexum HacTponku nHtepderica

PykoBoacteo no
NCNOoNb30BaHNIO

lMocne 3anycka 3ToM KoMaHAbl Ha WMHTepdence Bbl MOXeTe YNpaBnsTb
rpynnamMu, K KOTOpbIM MOTYT NMPUCOEOUHATLCA XOCTbl B CEIMEHTE CEeTU C
npsaMelM nogkrtodeHnem. Ucnonb3dynte cnuckm ACL ana orpaHuyeHus
AnanasoHa agpecos rpynnbl. CoobweHns Report, OTKNOHEHHbIE cnMcKamm
ACL, 6yayT oT6pOLLEHbI.

Korgma MLDv2 Bkmo4YeH, 3aTa KOMaHOa MOAAEepXUBAET paclUMpeHHble
cnnckn ACL gns TouHon domnbTpaumum MHopMaLmm O 3anmcy UCTOYHUKA B
coobueHnax MLDv2. Korga nonyyeHHoe coobuweHne Report MLD umeet
Bng (S1,52,S3...Sn,G), ata komaHga Oypet cootBetctBoBath (0,G) C
ncnonb3oBaHnemMm cooTBeTcTBytOWMNX cnmckoB ACL. CnepoBaTenbHo,
yTOOblI HOpPMAsibHO WUCMONb30BaTb 3Ty KOMaHAy, HeobXxoouMmo SBHO
HacTpouTb (0, G) B pacwupeHHbix cnmckax ACL gns duneTpaumn
($1,82,33...8n,G)

Hactponka makcumManbHOro KonmyecTsa y4acTHUKOB rpynnbl MLD

KomaHga ipv6 mld limit number [ except access-list |
Onucanue number: ykasbiBaeT MakcumMaribHOe KOMMYeCTBO Yy4acCTHWUKOB rpynnbl MLD.
napameTpa [nana3oH 3Ha4YeHUM 3aBUCUT OT KOHKPETHOrO YCTPOWCTBA. 3HaveHue
MHTepdenca no ymonyanuo — 1024, rnobanbHoe — 65 536.
except access-list: rpynnbl B cnncke JocTyna He y4YnUTbIiBaKOTCS.
Cnuncok goctyna npegcrtaensieT cobon craHgaptHein IP ACL. 3HaueHue
BapbupyeTcsa oT 1 0o 99, 1300 go 1999 n Ha3BaHue
KomaHgHbIn Pexnm HacTponkm nHtepdenica
pexum

PykoBoacteo no
MCNONb30BaHNIO

Pexum  rnobanbHoOM  KOHUrypauuum:  OorpaHM4YMBaeT  KONMYECTBO
ydacTHukoB rpynnsl MLD Ha Bcem yCcTponcTtie.
Pexnm  KOH(urypauum  uHTEpdenca: orpaHnuMBaeT  KONMYEeCTBO

ydacTHuKoB rpynnsl MLD nHTepdenca.

Ecnu KonnyecTtBO y4aCTHMKOB rpynnbl NpeBbILIAET npegesnt nHrepdenca
unn rnobanbHbIi npegen, nocnegywwme coobuweHna Report 6yayT
UrHOpMpoBaTbCS.

Ecnn HacTpoeH cnmncok WUCKMYeHun, cooblueHnst Report B yka3aHHOM
AnanasoHe MoryT obpabaTtbiBaTbCs HOpmanbHO. [103TOMy y4acTHUKK
rpynnbl HE YYUTLIBAKOTCS.

MHTepdeic n rnobanbHble OrpaHNYEHUs MOXHO HaCTPOWUTb OTAENbHO.
Ecnn rnobanbHoe orpaHMyeHne MeHbLIE OrpaHUYeHnss MHTepdenca,
ncnonb3ynTte rnobanbHOe orpaHnyeHe
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4.4.4.6. NMpumep KoHdUrypauum

Hactpouka rpynnosou counbTpauum

Warn
HaCTPOMKK

e HactpownTte ocHoBHble yHKUMM MLD. (nponyLeHo)

e HactpownTte agpec goctyna Tabnuubl kaHana 1 kak (FF66::100/64).
e HactponTte rpynny ansa npucoegmHeHus kak FF66::05.

e HactponTte rpynny ansa npucoegmHeHus kak FF65::05

QTECH(config)#ipvé access-list acl
QTECH(config-ipvé-acl)#permit ipvé ::/64 ff66:100/64
QTECH(config-ipvé-acl)#permit ipvé 2222::3333/64 ff66::100/64
QTECH(config-ipvé-acl)#exit

QTECH(config)#

QTECH(config)#int gi 0/1

QTECH(config-if-GigabitEthernet 0/1)#ipvé mld access-group acl
QTECH(config-if-GigabitEthernet 0/1)#ipvé mld join-group ff66::5
QTECH(config-if-GigabitEthernet 0/1)#ipvé mld join-group ff65::5

MpoBepka

3anyctute komangy show ipvé mld groups [ interface-type interface-number ] [
group-address ] [ detail ] 4nst npocmoTpa nHopmaLmMm o rpynne Ha nHtepdence

QTECH#show ipvé6 mld groups
MLD Connected Group Membership
Group Address Interface Uptime Expires Last Reporter

ff66::5 GigabitEthernet 0/1 00:05:07 00:03:46
fe80::2d0:f8ff:fe22:33b1

Hactpoika makcMmanbHOro KonmyectTBa y4aCTHUMKOB rpynnbi MLD

Warn
HaCTPONKK

e Hactponte ocHoBHble hyHKumn MLD. (nponyLeHo)

e HacTtponTe MakcMmanbHOe KONMMYeCTBO YYaCTHMKOB [pynnbl  Ha
nHTEepdence Kak 5.

e [lo6aBbTe nHdbopmauuto o rpynne (FF66::5-FF66::0B).
e [locMOTpeTb MHpOopMaUUIo O rpynne

QTECH(config-if-GigabitEthernet 0/1)#ipvé mld limit 5

QTECH(config-if-GigabitEthernet 0/1)#ipvé mld join-group ff66:5
QTECH(config-if-GigabitEthernet 0/1)#ipvé mld join-group ff66::6
QTECH(config-if-GigabitEthernet 0/1)#ipvé mld join-group ff66:7
QTECH(config-if-GigabitEthernet 0/1)#ipvé mld join-group ff66::8
QTECH(config-if-GigabitEthernet 0/1)#ipvé mld join-group ff66::9
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QTECH(config-if-GigabitEthernet 0/1)#ipvé mld join-group ff66::A
QTECH(config-if-GigabitEthernet 0/1)#ipvé mld join-group ff66::B

MpoBepka

3anyctute komangy show ipvé mld groups [ interface-type interface-number ] [
group-address ] [ detail ] ons npocmoTpa nHgopmaLmMm o rpynne Ha nHtepdence

Group Address
ff66::5

ff66::6

ff66::7

ff66::8

ff66::9

MLD Connected Group Membership

Interface Uptime

GigabitEthernet 0/1 00:00:36
fe80::2d0:f8ff:fe22:33b1

GigabitEthernet 0/1 00:00:34
fe80::2d0:f8ff:fe22:33b1

GigabitEthernet 0/1 00:00:22
fe80::2d0:f8ff:fe22:33b1

GigabitEthernet 0/1 00:00:18
fe80::2d0:f8ff:fe22:33b1

GigabitEthernet 0/1 00:00:14
fe80::2d0:f8ff:fe22:33b1

Expires Last Reporter

00:04:00

00:04:01

00:04:13

00:04:19

00:04:21

4.4.4.7. PacnpocTpaHeHHble OWnoKu

OcHoBHble hyHKUMN MLD He BKNHOYEHbI.

4.4.5. MLD-npokcu

4.4.5.1. 3dhcekT KOHpUrypauum

HacTtponTte yHKUMIO NpPOKCU-CepBeEpa MapLipyTusaTopa un cobepute uHdOpMaUMio o

J1OKalibHbIX y4aCTHUKaXxX.

4.4.5.2. NMpumeyaHus

Heobxogmmo HacTpouTb OCHOBHbIE OYHKLMM MLD.

4.4.5.3. lWWarn HacTpounKu

HacTtpouka MLD PROXY-SERVICE

OnumoHanbHo.

3Ty PYHKUMIO MOXKHO HACTPOUTb Ha MHTEePdENCE MapLUPYTU3ATOPOB, HANPSMYH MNOAKITOYEHHbIX
K upstream-ycTpoiicTBam, ecrnv He yKa3aHo MHOoe.

HacTtponka MLD MROUTE-PROXY

OnumoHanbHo.

OTy OYHKUMIO MOXHO HAcCTpPOUTb Ha WHTepdence XOCTOB, HAMNPAMYI MOAKMHOYEHHbIX K
downstream-ycTporcTBam, ecinv He yka3aHO MHOE.

4.4.5.4. NMpoBepkKa

e HactponTe

nHTepdeic,

KOTOpbIM  HanpsMyto

coeauHsaeT

nHTepdenc 7 wu

upstream-mapLUpyTU3aTOp, B Ka4ecTBe Npokcu-cepsmca multicast.
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e Hactponte uHTepdenc, KOTOpbIA HanpsMylo coeduHsaeT uHTepdenc 1 u
downstream-xocT, B ka4ecTBe NpoKcu-cepBepa multicast.

e HactponTte rpynnbl FF66::05 n FF66::06 ons nob6aBnexus K nHtepdenicy 1.
o [lpoBepbTe MHOPMALIMIO TEKYLLEN FPYMMbI.

4.45.5. CBAAI3aHHbIe KOMaHAbI
HacTtponka MLD PROXY-SERVICE

KomaHga ipv6 mld proxy-service
KomaHaHbin Pexnm HacTponkm nHtepderica
pexum

PykoBoacteo no | 3anyctute komaHgy ipv6 mld proxy-service, 4Tt06bl HacTpouTb
NCNonb30BaHMIO | upstream-nHTepENC Kak MHTepdenc NPoKCu-cepauca.

3anyctute komaHgy ipv6 mld mroute-proxy, 4ToObl HacTpouTb
downstream-nHtepdenc kak nHTepdenc mroute-proxy.

HacTtponte uHTEepdenc npokcu-cepBuca Ansi NEpPEcChbIKM COOBLLEHN
Query MLD Ha wuHTepdenc mroute-proxy. Hactponte wuHTepdenc
mroute-proxy Ans nepecbinkm coobuweHun Report MLD Ha uHTepdeinc
NpoKcu-cepBuca.

Ha ycTponctBe MOXHO HacTpouTb Makcumym 32  unHTepdenca
npokcu-cepeuca. Nocne nonyveHms coobieHnn Query MLD uHTepdenc
NPOKCU-CcepBurca OTNpaBnseT OTBET Ha OCHOBE 3anMcemn Y4aCTHUKOB rpynmbl
MLD.

Ecnu Bbl 3anyctute KomaHgy switchport Ha nHtepderice npokcn-cepeuca,
KomaHga ipv6é mld mroute-proxy, HacTpoeHHasi Ha WHTepdence
mroute-proxy, 6yaeT aBTomaTMyecku yganeHa

Hactponka MLD MROUTE-PROXY

KomaHga ipv6é mld mroute-proxy interface-type interface-number
KomaHaHbIn Pexnm HacTponkm nHtepdenica
pexum

PykoBoacteo no | 3anyctute komaHgy ipv6 mld proxy-service, 4Ttobbl HacTpouTb
MCMNOMb30BaHMIO | upstream-nHTEpPdENC Kak MHTepdENC NPOKCU-cepBuca.

3anyctute komaHgy ipv6 mld mroute-proxy, 4ToGbl HacTpouTb
downstream-nHtepdenc kak nHTepdenc mroute-proxy.

HacTtponte uHTEpdEenc npokcu-cepBuca nOnsi MNEpPECLbITKM COOOLLEHNI
Query MLD Ha wuHTeptenc mroute-proxy. Hactponte wuHTepdenc
mroute-proxy Ans nepecbinkm coobweHun Report MLD Ha uHTepdewnc
npoKcu-cepauca
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4.4.5.6. NMpumep KoHhUrypauum

Warn
HaCTPOMKK

e HactpowTe 6a3oBble pyHKkumm MLD. (nponyLieHo)
e HacTtponTe nHtepdenc 7 B Ka4ecTBe NpoKcu-cepeepa.
e HacTtponTe nHtepdenc 1 B ka4ectse Npokcu-cepeepa multicast.

e Hactponte rpynnbl FF66::05 wn FF66::06 ana pob6aBneHus K
UHTepdency 1

QTECH(config-if-GigabitEthernet 0/7)#ipvé mld proxy-service
QTECH(config-if-GigabitEthernet 0/7)#exit
QTECH(config)#int gi 0/1

QTECH(config-if-GigabitEthernet 0/1)#ipvé mld mroute-proxy gigabitEthernet
0/7

QTECH(config-if-GigabitEthernet 0/1)#ipvé mld join-group ff66::05
QTECH(config-if-GigabitEthernet 0/1)#ipvé mld join-group ff66::06

MpoBepka

3anyctute komangy show ipv6 mld groups [ interface-type interface-number ] [
group-address ] [ detail ] 4nst npocmoTpa nHopmaLmMm o rpynne Ha nHtepdence

QTECH(config-if-GigabitEthernet 0/1)#show ipvé mld groups
MLD Connected Group Membership

Group Address Interface Uptime Expires Last Reporter

ff66::5 GigabitEthernet 0/1 00:00:11 00:04:31
fe80::2d0:f8ff:fe22:33b1

ff66::6 GigabitEthernet 0/1 00:00:11 00:04:33

fe80::2d0:f8ff:fe22:33b1

MLD Proxy-server Connected Group Membership

Group Address Interface Uptime
ff66::5 GigabitEthernet 0/7 00:00:1
ff66::6 GigabitEthernet 0/7 00:00:1

4.4.5.7. PacnpocTpaHeHHble OWNOKK

OcHoBHble byHKUMN MLD He BKMNHOYEHbI.
4.4.6. Noppepxka SSM-MAP
4.4.6.1. AdhdeKkT KOHpUrypaumum

MLDv2 noggepxuBaet unbTpaumo UCTOYHMKOB, a MLDvl — HeT. OpgHako MLDvl
npegocrtasngeT gyHkuMio SSM-MAP ong peanusaumnmn punsTpaumm NCTOYHUKOB.

4.4.6.2. NMpumeyaHus

Heobxoammo HacTpouTb OCHOBHbIE OyHKUMK MLD.
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4.4.6.3. lWWaru HacTpouKu

BknroyeHne SSM-MAP
OTy pyHKUMIO HEOBX0AMMO HacTpouTb, ecrniu SSM-MAP.

OTy PyHKLUMIO HEO6XO4MMO BKMOUYNTL HA MapLUpyTu3aTope, rae BktyeH SSM-MAP.

HacTponka Tabnuubl ctaTu4eckux kaHanos SSM-MAP
OnuuoHanbHo.
3Ty PyHKUMIO HEO6XO4MMO BKMOYMTL HA MapLUpyTu3aTope, rae BkoyeH SSM-MAP.

4.4.6.4. NMpoBepka

3anyctute komaHagy show ipv6é mld ssm-mapping [ group-address ], 4To6bl oTO6pasnTbL
nHdopmaumio SSM-MAP.

4.4.6.5. CBA3aHHble KOMaHAbI
BknioyeHue SSM-MAP

KomaHga ipv6 mld ssm-map enable
KomaHgHbIn Pexwum rnobansHon KoHduUrypaumm
pexnm

PykoBoacteo no | 3anyctute kKomaHngy ipv6é mld ssm-map enable, 4TOGbI BKMOYUTH
ncnonb3oBaHuo | yHKumMo SSM-MAP.

3anyctute komaHgy ipv6 mld ssm-map static 4ns HacTponku 3anNeMeHToB
Tabnuubl CTaTUYECKOrO CONOCTaBMEHMS.

NHTepderc ncnonbdyet MLDv2. MNpu nonydeHun coobiieHnii Report ot
MLDv1 wuHTepdenc pobaBnaeT agpec UCTOYHMKA  CTaTUYECKOro
conocTaBneHus

HacTtpoika Tabnuubl cTatuyeckux kaHanos SSM-MAP

KomaHga ipv6 mld ssm-map static access-list source-address
Onuncanne access-list: onpegensietr guvana3oH agpecoB rpynnbl, HACTPOEHHbI C
napameTpa nomotubro ACL.

source-address: agpec NCTOYHUKA

KomaHaHbIn Pexunm rnobanbHon koHdurypauum
peXunm

PykoBoacteo no | 3anyctute komaHagy ipv6é mld ssm-map enable, 4ToGbl BKMOYUTH
ncnonb3oBaHuio | pyHKumo SSM-MAP.

3anycTtute komaHgy ipv6 mld ssm-map static ona HaCTPONKM 3NEeMEHTOB
Tabnuubl CTaTUYECKOTO COMOCTaBIEHMS.
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WuTtepdenic ncnonedyet MLDv2. lMNpu nonyyeHun coobuwennn Report oT
MLDv1 wuHTepdenc pobaBnseT agpec WCTOYMHWMKA  CTaTU4YeCcKoro
cornocTaBneHus

4.4.6.6. NMpumep KoHdUrypauum

Warn e HactponTe ocHoBHble hyHKUMKM MLD. (nponyLeHo)
HacTpouKm e  Bkmounte SSM-MAP.
e Hactponte Tabnuuy ctatudecknx kaHanos 3 SSM-MAP
QTECH(config)#ipvé mld ssm-map enable
QTECH(config)#ipvé mld ssm-map static 3 1500::5
Mpoeepka | 3anyctute komaHgy show ipve mid ssm-mapping [ group-address ], 4ToObl

NocMOTpeTb MHpopMaumio o conoctaeneHmmn SSM

QTECH(config)#show ipvé6 mld ssm-mapping
SSM Mapping : Enabled

Database : Static mappings configured

4.4.6.7. PacnpocTpaHeHHble OWnoKu

OcHoBHble hyHKUMN MLD He BKNHOYEHbI.

4.5. MOHUTOPUHT

4.5.1. Ouyncrtka

OnucaHue KomaHga
Ounwaer 3anuncu y4yacTHukoB | clear ipv6 mld group [ group-address ] [ interface-
OnHamuyeckon rpynnbl B MLD-keLw type interface-number ]

nHTepdeince

Ounwaet Bcto cratuctmky MLD u | clear ipv6 mld interface interface-type interface-
3anMcyM  yyacTHMKOB  rpynnbl B | humber

4.5.2. OTob6paxeHue

OnucaHue

KomaHpga

OtobpaxaeT

MLD

rpynnbl, Hanpsimyto | show ipv6é mld groups [ group-address

MOAKIMIOYEHHbIE K ycTpowctBy, M | interface-type interface-number ] [ detail ]
NHGOPMALIMIO O rpynnax, Nosy4YeHHY OT
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OnucaHue KomaHaa
OTobpakaeT HaCTpPOMKN NHTepdenca show ipv6 mld interface [ interface-type

interface-number |

OTobpaxaeT nHgpopmauuio SSM-MAP show ipv6 mld ssm-mapping [ group-address ]

45.2.1. Otnagka

NMPUMEYAHMUE: cuctemHble pecypcChl 3aHATbI NpW BbIBOAE OTNIaL04HON MHGopMaummn. MNMoatomy
OTKNto4anTe OTNagKy cpasy nocrne UCrnosib3oBaHNUS.

OnucaHue

KomaHpa

OT1obpaxaet COCTOsHNE
nepeknioyatenss  OoTnagku
MLD

show debugging

Otnagka Bcen
nHpopmaumm MLD

debug ipv6 mid all

Otnagka paspeLleHns
naketos MLD

debug ipv6 mld decode

Otnagka KoOnpoBaHuS
naketoB MLD

debug ipv6 mld encode

OTnagka nHdopmMaLmmn
cobbiTns MLD

debug ipv6 mld events

Otnagka MLD Finite State
Machine (FSM)

debug ipv6 mld fsm

OTtnagka nHdopmMaumm
state machine MLD

debug ipv6 mld tib

OTtnagka npegynpexaeHui
MLD

debug ipv6 mld warning
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5. HACTPOUKA PIM-DM
5.1. O630p

Protocol  Independent  Multicast (PIM) —  9To  NpOTOKON  BHYTPUAOMEHHOWM
multicast-mapLupyTtnsauum.

McTouHnk multicast oTnpaBnsieT nakeT Ha rpynnoBol agpec. lNakeT nepecbinaeTcs ceTeBbiMM
ycTporictBaMu hop 3a hop-omM W, HakoOHel, OOCTUraeT Y4aCcTHUKOB rpynnbl. Ha ceTeBbix
ycTporictBax ypoBHs 3 PIM wucnonb3yeTcs AN Co3daHWs U OGCNyXuMBaHUS  3anuncen
multicast-mapLupyTvsaummn ana nogaepkkm multicast-nepecbinku.

PIM paboTtaet B AByx pexumax: Protocol Independent Multicast - Sparse Mode (PIM-SM) n
Protocol Independent Multicast - Dense Mode (PIM-DM).

e PIM-SM npuMMeHMM K KpynHOMacLUTabHbIM CeTAM, FOe YYacTHUKM Trpynnbl peako
pacnpeferneHbl B LULUPOKOM [ManasoHe.

e PIM-DM npMmeHUM K HEGOMbLUMM CETAM, FAe YneHbl rPynnbl ryCTo pacnpeneneHsbl.

5.1.1. lMpoToKonbl U cTaHAAPTbI

¢ RFC3973: Protocol Independent Multicast - Dense Mode (PIM-DM).
e RFC2715: npaBuna coBMECTUMOCTU 4515 NPOTOKOMNOB multicast-mapLupytusauuu.

5.2. NMpunoxeHus

MpunoxeHue OnucaHue

MpepocTtaeneHve  yecnyru | Ycnyra multicast npegoctaBnseTcs B TOM Xe CETU
multicast B ogHon ceTtu

MpumeHenve PIM-DM B 3anyctute PIM-DM B cpefe rops4yero pe3epBHOro KonmpoBaHus
cpefe ropsayero
pe3epBUpoBaHUA

5.2.1. MpepocTtaBneHue ycnyrn multicast B ogHou ceTtun

5.2.1.1. CueHapum
Cepeuc multicast npegoctaBnseTcs B TOW e CeTu.
B kayecTBe npumepa B3AT cnegyowmm PUcyHok:

e VctouHnk multicast oTnpaBnseT multicast-nakeT, a npueMHUK A 1 NpUeMHKK B B ogHON
ceTn nony4aroT multicast-naker.
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McTouyHuK multicast C

B

MpuemMHuk A

Mpuemuuk B

PucyHok 5-1.

A, B n C — mappyTtusatopbl ypoBHS 3.

NcTouyHnk multicast nogkntoveH kK nHtepdgency Gi0/1 yctponctea A, NpUEMHUK A MOAKITHOYEH K
nHTepdency Gi0/1 yctpoinctea B, a npuemnunk B nogkntoueH k nntepdpericy Gi0/1 ycrtponctea C.

5.2.1.2. PasBepTbiBaHue

3anyctute npotokon Open Shortest Path First (OSPF) B TOoM e ceTun, 4ToGbI
peanu3oBaTb Unicast-mapLupyTu3aumio.

3anyctute npotokonn PIM-DM B TOM ke ceTn, 4Ttobbl peanu3oBaTb
multicast-mapLupyTtnsauuto.

3anyctute Internet Group Management Protocol (IGMP) B cermeHTte cetu XxocTa
nonb3oBarens, YTobbl peann3oBaTtb ynpaBneHne y4acTHUKaMu rpynnbi.

5.2.2. MpnmeHeHne PIM-DM B cpepe ropsvyero pesepBupoBaHus

5.2.2.1. CueHapum

B cpepe ropsidero pesepBHOro konmpoBaHusa 3anyctute PIM-DM. YCTpOMCTBO BbIMOMHAET
ropsyee pesepBHOE NepekrityeHne, YTobbl rapaHTUpoBaTb, YTO TpaduK He NpepbiBaeTCs.

= R1
:__ Gi 0/1 Gi 0/2 Gi0/2

Cepsep

MNpuemMHuK

PucyHok 5-2.
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R1 nogkntoyeH k Bugeocepsepy, R2 Hanpsamyto noagkntodeH kK MNMpuemHuky, a R2 paboTtaeT B
pexume ropsiyero pesepBnpoBaHus.

MpoTokon multicast ypoBHst 3 paboTaeT Ha mapLupyTudaTtopax R1 n R2.

5.2.2.2. PasBepTbiBaHue

e 3anyctute OSPF Ha wmapwpymm3aTtopax R1 wu R2, 4tobbl peanu3oBaTtb
unicast-mapLipyTumsaumio.

e 3anyctute PIM-DM Ha wmapwpytu3atopax R1 wn R2, y4ytobbl peanu3oBaTtb
multicast-mapLupyTtnsauuto.

o 3acTaBbTe R2 paboTaTb B cpefe ropayero pe3epBHOro KonMpoBaHus.

NMPUMEYAHUA: R2 MOXeT BbINOMNHATb ropsaYyee pe3epBHOE NepeKntoYeHne B cpede ropsyero
pesepBHOro konvposaHuda. B atom cnyyae mHTepsan Query naketoB Hello PIM (3HayeHune no
ymonyaHmio — 30 cekyHA) HeoBXoaMMO HaCTpouUTb Ha MapLlupyTusaTope R2, noCKonbKy Cpok
nencteusa Tanmepa keepalive cocega B naketax Hello PIM mapwpyTtnsatopa R1 mor ucteudb
(3HayeHue no ymonuyaHumio B 3,5 pasa npesblwaeT uHTepBan Query, To ectb 105 cekyHa).
dyHKUMa multicast B HacTosiLLee Bpems onupaeTcs Ha (OyHKUMIO unicast-paccbinkn, U QyHKLMS
multicast HauMHaeT KOHBEPreHuml MOCne  3aBepLUeHNs  KOHBEpreHumm  yHKUmMn
unicast-paccbinikn.  Hanpumep, Bpemsi KoHBepreHumu graceful restart (GR) (nnasHom
nepesarpysku) no ymonyaHuio ans dyHKuMM unicast-paccbinkm coctaBndet 120 cekyHa.
PekomeHayeTca yctaHoBUTbL MHTepBan Query naketoB Hello PIM pasHbim 60 cekyHaam. Bpems
keepalive cocena B naketax PIM Hello coctaBnsiet 210 cekyHa. B aTom cueHapum uHTepBan
Query naketoB Hello PIM gomxeH ObiTb YCTAaHOBMEH CO CCbINIKOM Ha Bpemsi cxogmmoctn GR
dYHKLMM unicast-paccbifiki, a 3HadeHune, B 3,5 pasa npesbilaroiee nHTepsan Query naketoB
Hello PIM, gormkHo 6bITb Gonblue, Yem Bpemsi cxognmoctn GR dyHKkumMKM unicast-paccbinku. B
cpefe ropsiyero pes3epBHOr0 KONUPOBaHUA pekoMeHayeTcs, 4Tobbl MHTepsan Query nakeTos
Hello PIM 6bin 6onblie 3Hadennst no ymonyanuio (30 cekyHa). B npoTuBHOM cryyae Tanmep
keepalive cocena B nakeTtax Hello PIM Ha peer end ucteyeT BO BpeMs NepeKSItoYEeHNs ropsivero
pe3epBHOro KONMMPOBAHWS.

5.3. PyHKUUMN

5.3.1. ba3oBble onpegeneHus

PIM-mapwpyTtusatop u PIM-untepdenc

MapLpyTnsaTophbl, Ha KOTOPbIX BKAOYEH NpoToKon PIM, HasbiBaloTCs MapLlupytmusatopamu PIM.
NHTepdenchl, Ha KOTOPbIX BKNOYEH npoTokon PIM, HasbiBatoTcs nHtepdencamm PIM.

Multicast-nakeTbl nepecbinatotcs Ha PIM-mapwpyTtusatopbl. PIM-uHTepdencel, Ha KOTOpbIX
npuHuMatoTca multicast-nakeTbl, Ha3bIBalOTCA Upstream-nHtepdericammu, a PIM-nHtepdencel,
Ha KOTOopbIX OTNpaBnsaTca multicast-nakeTsl, HasbiBaoTCA downstream-mHTepdencamm.

CermMeHTbl CeTu, B KOTOPbIX pacrnorioxeHbl upstream-uHTepdenchl, HasblBalTCs upstream
ceTeBbIMU cerMeHTamn. CermeHTbl CETU, B KOTOPbIX pacrofioxeHbl downstream-uHTepgencsi,
Ha3sblBatloTcs downstream ceTeBbIMM CErMEHTaMW.

Cetb PIM u pomeH PIM
PIM-mappyTnsaTtopbl nogknovatotcs Yepes PIM-uHTepdericel n obpasytoT cetb PIM.

Ha HekoTopbix MHTEepgencax PIM MOXHO yCTaHOBUTb rpaHuubl, 4TObObl pasaenvTb 60nbLuyto
cetb PIM Ha Heckonbko paomeHoB PIM. [paHuubl MOryT OTKMOHATbL OnpeferieHHble
multicast-nakeTbl nnmn orpaHn4MBaTh Nnepegadvy coobieHunin PIM.
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Multicast Distribution Tree

Multicast-nakeTbl — 3TO NakeTbl, NepefaBaemMble U3 OAHOW TOYKM B HECKOMNbKO Touek. [yTb
nepecbInkM MMeeT OpPEeBOBUOHYI CTPYKTYpy. OTOT NyTb nepecbiku HasbiBaeTca Multicast
Distribution Tree (MDT).

(*,6), (S,G)

e (*,G): nakeTbl, OTNPaBrieHHble M3 NGOro UCToYHUKa B rpynny G, COOTBETCTBYOLLME
3anucu MapLupyTM3aumMm U nyTb Nepecbisiki, HasbiBaembli Rendezvous Point Tree
(RPT).

e (S,G): nakeTbl, OTApPaBREHHbIE U3 UCTOYHMKA S B rpynny G, COOTBETCTBYIOLLNE 3anncu
MapLupyTM3aumm n NyTb NEPECLINKX, HasblBaembln Shortest Path Tree (SPT).

5.3.1.1. O630p

OcobeHHOCTL OnucaHue

Coceg PIM-DM | OTHOLWeHNs coceacTBa YCTaHABNMBAKOTCA MeXay MmapLipytusatopamum PIM
ansa popmuposanusa cetn PIM

PIM-DM MDT PIM-DM cospgaet MDT, ucnonb3ys flooding, pruning u grafting

PIM-DM SRM PIM-DM wucnonb3yet State Refresh Message (SRM) ana obHoBneHus
COCTOSIHMS CeTU

B HOucnetuep Simple Network Management Protocol (SNMP) ucnonbsyet
uHdopmaumto  n3  Management Information Base (MIB) pgnga
HenocpeacTBeHHOro ynpasnenna pyHkumen PIM-DM

5.3.2. Cocep PIM-DM

OTHoLeHMA coceacTBa yCTaHaBNMBaTCA Mexay MapwpyTtusatopamu PIM ansa dpopmuposaHns
cetn PIM. OTHOLWwEeHMSs coceacTBa OOMKHbI ObITb YCTAHOBNEHBI MEXAY MapLlpyTudaTopamu PIM,
npexae 4em MoxxHo byaeT obMeHuBaTbCs ynpasnsowmmm coobieHmamm PIM nnu nepecoinatb
multicast-nakeThbl.

5.3.2.1. MpuHUMN paboTbl

CoobuweHne Hello oTtnpaensietca u3 uHTepdenca PIM. Ona multicast-naketa IPv4 c
WHKancynupoBaHHbIM coobweHnem Hello agpecom HasHauveHusi sBnsietcs 224.0.0.13 (c
yKasaHnem Bcex MapwpytmsatopoB PIM B ogHOM cermeHTe ceTu), UCXOAHbIM adpecoMm
apnsetca |P-agpec uHTepdenca PIM u 3HaveHne Time To Live (TTL) paeHo 1. Onsa
multicast-nakeTa IPv6 ¢ nHkancynmpoBaHHbIM coobweHnem Hello agpec HasHaveHns — ff02::d.

dyHKuMa coobuweHus Hello: oHo mcnonb3yeTcsa Ansg oGHapyXeHust coceden, KoopauHaumu
napameTpoB NPOTOKOMAa M Noaaep>kaHnsi OTHOLLEHWIA coceacTaa.

O6HapyxeHue coceagen

PIM-maplpyTnsatopbl B TOM Xe CerMeHTe ceTu nonydarT multicast-nakeTel ¢ agpeca
HasHayeHns 224.0.0.13 wnn ff02::d. Takum ob6pasom, PIM-maplpyTmusaTopbl nony4atoT
WHdopMaLMIO O coceaisdx 1 yCTaHaBNMBAKOT OTHOLLEHNSA coceaicTBa.
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Korga wHTepcdenc PIM BkniodeH wnu  obHapyxuBaeT HOBOro cocega, coobuieHune
Triggered-Hello-Delay ucnonesyetca Ans reHepauuun cnyyamHoro BpeMeHn. Yepes HekoTopoe
Bpems UHTepdenc otTnpasnsaeT nakeTbl Hello.

KoopauHauma napameTpoB npoTokona

CoobueHne Hello BknovaeT B cebs HECKONbKO MapamMeTpoB NPOTOKONa, KOTopble onmMcaHbl
crenyowmm o6pasom:

— DR_Priority: nHTepdencel Maplupytmsatopa KoHKypupytoT 3a designated router (DR) Ha
OCHoBe cBoux npuoputeToB DR. bonee BbICOKMI NpUopuUTET 03Ha4YaeT bonee BbICOKUN LLIAHC Ha
nobeny.

— Holdtime: Bpemsi, B Te4eHMe KOTOPOro coces, yaepXneaeTcsa B AOCTUXNUMOM COCTOSHUM.
— LAN_Delay: 3agepxka LAN ansa nepegaydm coobuieHnsa Prune B obLem cermeHTe ceTu.
— Override-Interval: Bpems Prune override, nepeagaBaemoe B coobuueHumn Hello.

Korga mapwpytusatop PIM nonyyaeT coobuieHve Prune oT upstream-uHtepdperica, aTo
yKkasblBaeT Ha Hanumume downstream-uHTepdencoBs B obOwem cermeHte cetn. Ecnu
MapLpyTmusatopy PIM no-npexHemy Heobxoammo nonyyate multicast-gaHHble, MapLipyTn3aTop
PIM porkeH oTnpaButb coobuwleHne Prune Override upstream-nHTepdency B TedeHue
Override-Interval.

LAN_Delay + Override-Interval = PPT (Prune-Pending Timer). Nocne Toro, kak MmapLupyTM3aTop
PIM nony4aet coobweHune Prune ot downstream-untepdenca, mapwpyTtusatop PIM He bygeT
HemeJIeHHO BbIMOSHATL pruning 4o Tex nop, noka He ncrteyet spemsa PPT. Ecnu Bo Bpemsa PPT
mMapwpytmusatop PIM nonydaet coobuweHne Prune rejection ot downstream-uHtepderica,
mMapLipyTusatop PIM oTmeHseT pruning.

NoanepxaHue OTHOLIEHUI C coceasaMm

CoobuweHune Hello nepuogudeckn otnpaenseTcs mexay mapupyTtusatopamu PIM. Ecnu naket
Hello He nony4yeH oT cocena PIM B TeueHne BpemeHun Holdtime, cocef cumtaeTcst HEOOCTYMHbBIM
N ygansietca ns cnmcka cocegen. Jlioboe nameHeHne cocegen PIM npuBeneTr K M3MEHEHUIo
Tononormn multicast B cetn. Ecnm upstream- nnn downstream-cocegq 8 MDT HegocTyneH,
multicast-mapLupyTbl cCHoBa cxoasTes, 1 MDT nameHsieTcs.

5.3.2.2. ConyTcTBYrOLWAA KOHUrypaums
Bknro4yeHune PIM-DM Ha nHTepcpence
Mo ymonyaxuio PIM-DM oTkrnoveH Ha nHTepdence.

Mcnonb3ynte komangy ip pim dense-mode, 4toObl BKAOYMTL MM OTKNOUNTL PIM-DM Ha
nHTEepdemnce.

PIM-DM pgorkeH 6bITb BKITHOYEH Ha HTepdhence, YToObl BKNIOYNTL NHTEpdEnc B NpoTokosn PIM.
Hactpouka nHtepBana coo6weHunn Hello Ha uHTepdence
Mo ymonuaHuio coobuieHne Hello otnpaenseTcs ¢ nHrepsanom B 30 cekyHA.

KomaHga ip pim query-interval interval-seconds mncnonb3yeTcsi O4nsi HACTPOWKN MHTepBana
coobueHnn Hello. 3HaveHne nHTepBana HaxoauTcs B guanasoHe oT 1 oo 65 535.

CoobuieHne Hello nepepaetcs pexe, ecnu 3HayeHne nHTepearna B cekyHaax 6onbLue.

5.3.3. PIM-DM MDT
PIM-DM cos3gaet MDT, ucnonb3ys flooding, pruning u grafting.
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5.3.3.1. MpuHUMN paboTbl

Korga nctoyHuk multicast otnpaBnsieT multicast-nakeTbl, cMCTEMa MOXET Mepechiniatb UX Ha
ucxogswune uHTepdencel coceger multicast U nokanbHbIX Y4aCTHUMKOB B 3aBMCUMOCTU OT
pesynbtatoB npoBepkn Reverse Path Forwarding (RPF). MNMakeTbl, He npolieliMe npoBepKy
RPF, ot6pacbiBaiotca. Ecnm  wucxogawmn  wmHTepdenc CcywecTtByeT, ANs  Nepecbiiku
NPUHUMAOTCA NakeTbl, Npolwene npoeepky RPF; ecnu ucxogawmm nutepdenc otcyTcTeyerT,
nakeT prune oTnpasnsieTcsa upstream-yctponctsam. [locrne Toro kak upstream-uHTepdenc
nosiydyaeT nakeT prune, upstream-uHTepdenc nepeBoanT NCXOAHBIM MHTepdENC NakeTa prune B
cocTtosiHme Pruned n yctaHaenusaeT Tanmep Prune Timer (PT). Takum o6pasom cosgaetcs MDT
Ha OCHOBE UCTOYHMKa multicast.

Korga cuctema nonyyaet coobuleHve Join OT  JlOKanbHOroO  ydacTHuKa, ecnu
downstream-ycTtpoictB0O B coctoaHun  Pruned  oTtnpasnseTr  coobuweHue  Graft
upstream-ycTponcTBy, UpStream-ycTpoOMCTBO BoO3BpawaeT coobuwieHne Graft Ack wu
Bo30b6HOBNAeT multicast-nepecbinky Ha wuHTepdpericbl downstream-ycTponcTBa nocrne
nony4yeHuns coobuieHns Graft.

NMPUMEYAHUE: npu passepTbiBaHUM CETU, KOrda Heckornbko cocefen PIM-DM cosgatotcs
Yyepes3 HEeCKOSMbKO KaHanoB Mexay ycTponmctBamu, M downstream-ycTpoucTBa He UMEKT Unuv
NMEIT MeHbLLYI0 NOTpeBbHOCTL B Npueme, 3arpyska LI moxeT 6bITb BbicOkOW. B 3TOM cueHapum
pekomeHayeTca passepHyTb cpegy PIM-SM.

5.3.3.2. ConyTcTBYOLWana KOHdUrypaums
Hactpounka untepBana Prune Override Ha nHtepdence
Mo ymonuanuio nHtepean Prune Override coctaenseT 500 mc.

KomaHga ip pim override-interval interval-milliseconds wucnonb3yetca ans M3MeHeHus
nHTepsana Prune Override.

5.3.4. PIM-DM SRM

PIM-DM ucnonb3yeT SRM gnst o06HOBMEHMSI COCTOSHNA CETH.

5.3.4.1. MpnHUMN paboTbl

YcTponcTea, MOAKMOYEHHbIE K WMCTOYHMKY multicast, nepuogudeckn otnpaensaioT SRM
downstream-yctponcteam, 4TOObl yBEOOMWUTb 00 M3MEHeHUsAX Tononorum cetu. [locne
nonyyeHus SRM cocegHue yctponcTtea, nonydawowme SRM, goGaenawT Kk coobLueHusm
MHOPMALMIO O COCTOSIHUKM JIOKafibHOW TOMOSIOrMN, N3MEHAA HekoTopble nons B SRM, u
oTnpaBnsaT coobleHna downstream-yctponcteam. Korga coobuieHns goCTUraroT KOHEYHbIX
YCTPOWCTB, nHdopMaLus 0 COCTOsIHMM BCen ceTn obHOBNSAETCS.

5.3.4.2. ConyTcTBYyrOLWWAanA KOHdUrypaums

OTknroYeHne o6paboTkm n nepecbinkn SRM
Mo ymonuaHuio o6paboTka u nepeckinika SRM BKNHOYEHbI.

KomaHpga ip pim state-refresh disable ncnonbayetcsa ans otknouyeHna o6paboTkun 1 NepPECHINKA
SRM.

NMPUMEYAHUE: oTknioyeHne yHkUuMn SRM MOXeT npuBecTuM K MOBTOPHOW KOHBEpreHuuu
PIM-DM MDT, 4TO nNpMBOAUT K HEHY>XHOW NnoTepe nornockl nponyckaHus u flapping-y tTabnuubl
multicast-mapwpyTtunsaumm. NMoatomy pekomeHgyeTcs He oTkoYaTb SRM B 06bIYHbIX YCNOBUSX.

YctaHoBKa nHtepana SRM
Mo ymonuaHuio SRM oTtnpaBnseTcs ¢ nHTepsanomM 60 cekyHA.
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KomaHpa ip pim state-refresh origination-interval interval-seconds wcnone3yetcsa Aans
perynupoBku nHtepsana SRM. 3HayeHve nHTepBarna HaxoguTcsa B AnanasoHe ot 1 go 100.

SRM nepepgatotca pexe, ecnv 3HadveHue interval-seconds 6onblue.

NMPUMEYAHUE: TONbLKO YCTPONCTBA, KOTOPbIE HAaNPsAMY MOLKIMOYEHbI K UCTOYHMKY multicast,
O6yayT nepuogmyeckm otnpaenate PIM SRM Ha downstream-uHTepdenchl. [na yctponctsea, He
NOOKMIOYEHHOrO  HamMpsAMyld K UCTOYHMKY — multicast, wuHTepean SRM  Ha  ero
downstream-uHtepdencax HeaencTBUTENEH.

5.3.5. MIB

MoaknoyeHHbIn K apyrmm areHtam gucnetyep Simple Network Management Protocol (SNMP)
ncnonedyet nHdopmaumo n3 Management Information Base (MIB) ana HenocpencTBEHHOMO
ynpasnenns gyHkumen PIM-DM.

5.3.5.1. MpuHUMN paboTbl

MIB onpepensieT nepemMeHHble (a8 MMEHHO MHAOPMaLMo, KoTopas MoxeT BbiTb 3anpolleHa u
yCTaHOBMEHa MpoLeccoM ynpaBsrieHus), noAAepXUBaeMble CETEBbIMU 3rieMeHTamu, W
Hanpsmyto ynpasnseTt dyHkunen PIM-DM.
5.3.5.2. ConyTtcTBYyOLWAA KOHpUrypaumus

BknroyeHne MIB PIM-DM
Mo ymonyanuto pyHkuma PIM-DM MIB BkntoveHa.
Komanga ip pim mib dense-mode ncnonbsyetcsa ans sknoyveHns dyHkuumn PIM-DM MIB.

5.4. KoHdurypauus

KoHdurypaums OnucaHue u KomaHaa

HacTponka ocHOBHbIX | (Ob6si3aTensHO) Mcnonb3yeTca ans co3ganns cepeuca multicast
dyHkumnn PIM-DM

ip multicast-routing Bkntovaet
multicast-mapwpytnsauuio 1IPv4

ip pim dense-mode Bkntovaet PIM-DM

Hactponka cocegen | (OnumoHanbHO) MWcnonb3dyetcss gns  orpaHndeHuss nap  (S,G)

PIM-DM ponyctmbix multicast-naketoB B Mogenu Any Source Multicast (ASM)
ip pim query-interval interval- | YctaHaBnuBaeT WHTepBan
seconds coobLeHnn Hello Ha

nHTepdence

ip pim propagation-delay | YcraHaBnvBaeT 3a4epXxKy prune
interval-milliseconds propagation Ha nHTepdemce

ip pim override-interval interval- | YctaHaBnuBaeT nHTepBan prune
milliseconds override Ha nHTepdgence
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KoHdurypauus OnucaHue u KomaHaa

ip pim neighbor-filter access-list | Hactpansaet dunsTpaumnio
cocefen Ha nHTepdence

Hactporika SRM PIM- | ip pim state-refresh disable OTkniovaeT o6paboTky n
DM nepecbiniky SRM

Hactponka SRM PIM- | ip pim state-refresh origination- | Ycranaenueaet uHtepan SRM

DM interval interval-seconds Ha UHTepdence
Hactponka MIB PIM- | ip pim mib dense-mode BkntovaeT MIB PIM-DM
DM

5.4.1. Hactponka ocHOBHbIX pyHKUmn PIM-DM

5.4.1.1. 3hdeKT KoHduUrypaumm

Cospgaet ceTb PIM-DM 1 o6ecneunBaeT MCTOYHUKN OAHHbBIX U NONb30BaTENbCKME TePMUHarbl B
ceTn cepsucom multicast IPv4.

5.4.1.2. NMpumeyaHun

PIM-DM Heobxoammo ucnonb3oBaThb unicast-mMapLipyThl, cywecTBylowmne B cetu. [oatomy B
ceTn Heobxo4MMO HaACTPOUTL Unicast-mapLlipytusauuio IPv4.,

5.4.1.3. Llarn HacTponku

Bknro4yeHune multicast-mapwpytusaumm IPv4
o (OObsizaTenbHbIN.

o  Multicast-mapwpyTtnsauus IPv4 gomkHa ObiTb BKITHOYEHA HA KaXXO0M MapLipyTM3aTtope,
€CInn He yKka3aHo MHOe.

BknroyeHue PIM-DM
e ObOsA3aTenbHbIN.

e PIM-DM cnefyeT BKMOYATL Ha crnegyrowmx uHTepdgencax, ecrnm He ykasaHo WHOe:
B3aMMOCBSA3aHHbIX  MHTepdpencax Ha  MapupyTusatopax W MHTepencax,
COEAVHSAIOLLMX NCTOYHNKM multicast 1 Nonb3oBaTenbCKNEe XOCTbI.

5.4.1.4. NMpoBepkKa

Coenante, 4Tobbl MCTOYHMKM Multicast oTnpaBnany multicast-nakeTbl U XOCThbI MONb30BaTENEN
NPUCOEaNHSNNCH K rpynnam.

e [lpoBepbTe, MOryT N NOMb30BaTeNbCKNE XOCThI YCMELIHO Nosy4aTh NakeTbl U3 KaXaon
rpynnbl.

e [lpoBepbTe, co3AaHbl MM HA MapLIpyTU3aTopax NpaBuiibHbIe 3anMcu MapLlpyTM3aLmm
PIM-DM.
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5.4.1.5. CBsAA3aHHble KOMaHAbI

Bknro4yeHune multicast-mapwpytusaumum IPv4
KomaHga ip multicast-routing
KomaHaHbIn Pexwum rnobanbHon koHUrypaumm
pexum

BkntoyeHune PIM-DM
KomaHga ip pim dense-mode
KomaHaHbIn Pexnm HacTponkm nHtepderica
pexum

PykoBoacteo no
NCMNonb30BaHUIO

PIM-nHTepdberncbl OOMKHbI  HaxXOAMTbCS Ha YpoOBHe 3, BKIOYas:
MHTepdencbl MapLupyTmusauuu, arpermpyemole noptol (AP), BUpTyarnbHble
nHTepdencel kommyTtatopa (SVI) u nHtepdencel loopback.

Onsa Bcex nHtepdencos PIM gomxHbl 6biTb 4OCTYNHLI unicast-mapLupyThbl
IPv4

OTtob6paxeHue Tabnuubl MmappyTusauum PIM-DM

KomaHga show ip pim dense-mode mroute [ group-or-source-address [ group-or-
source-address ] ] [ summary ]

Onuncanne group-or-source-address: ykasblBaeT agpec rpynmnbl v agpec NCTOYHUKA.

napameTpa group-or-source-address: ykasbiBaeT rpynnoBoil aApec Wnu  afpec
UCTOYHMKA (4Ba agpeca He MOryT ObiTb rpynmnoBbIMW agpecamn Wnum
agpecamy UCTOYHUKA OQHOBPEMEHHO).
summary: otobpaxaeTt cBoAKy Tabnuubl MapLLUpyTu3aumum

KomaHaHbIn Pexum Privileged EXEC/Pexum rnobanbHon koHdurypaumm/Pexxum

pexnm KOHdoUrypaumm nHtepdenica

PykoBoacteo no
NCNOSb30BaHMIO

MpoBepbTe, NPeAoCTaBeHo N AOCTATOMHO 3anvcein MapLUpyTU3aLum.

MpoBepbTe cnmckn upstream- n downstream-nHTepdencoB 1 ydeantecn,
YTO co3gaHo npasuribHoe «aepeso» SPT
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5.4.1.6. NMpumep KoHcpuUurypauum

BknroyeHune multicast-mapwpyrtusauum IPv4 B cetn IPv4

CueHapun:

Gi 0/2

B
Gi 0/2

CTOMHUMK
multicast

PucyHok 5-3.

sssmmmnnm **

Gi 0/1

L]

MpuemHuk A

Warn
HaCTPOWKU

e Hactponte npoTokonbl unicast-mapwpytusauumn IPv4  (Hanpumep,
OSPF) Ha Bcex MmapLupyTusaTopax.

e Bknounte dyHKumMo  multicast-mapwpytmnsauum  IPv4 Ha  Bcex

MapLupyTu3aTopax.

e  Bknounte doyHkumo PIM-DM Ha Bcex B3auMOCBS3aHHbIX MHTepdencax
MapLUpyTU3aToOpOB, MCTOYHMKA N MPUEMHUKA

A# configure terminal

A(config)# ip multicast-routing
A(config)# interface GigabitEthernet 0/1
A(config-if)# ip pim dense-mode
A(config-if)# exit

A(config)# interface GigabitEthernet 0/2
A(config-if)# ip pim dense-mode
A(config-if)# exit

B# configure terminal

B(config)# ip multicast-routing
B(config)# interface GigabitEthernet 0/1
B(config-if)# ip pim dense-mode
B(config-if)# exit

B(config)# interface GigabitEthernet 0/2
B(config-if)# ip pim dense-mode
B(config-if)# exit
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MpoBepka

Hactponte wnctouHnk multicast (192.168.1.10) ans otnpaskn naketoB B G
(229.1.1.1). CoenawnTe, 4To6bl NPUEMHMK A NnpucoeanHuncs K G.

e [lpoBepbTe, nofsiydeHbl M multicast-nakeTel OT WUCTOYHMKa G
npuemMHukom A.

e [lpoBepbTe Tabnuubl MapwpyTtnsaumm PIM-DM Ha maplupyTmsaTopax A
nB

A# show ip pim dense-mode mroute
PIM-DM Multicast Routing Table
(192.168.1.10, 229.1.1.1)

MRT lifetime expires in 182 seconds
Source directly connected on GigabitEthernet 0/1
State-Refresh Originator State: Originator
SRT:57, SAT:147

Upstream IF: GigabitEthernet 0/1
Upstream State: Forwarding

Assert State: Nolnfo

Downstream IF List:

GigabitEthernet 0/2, in -olist-:
Downstream State: Nolnfo

Assert State: Nolnfo

B# show ip pim dense-mode mroute
PIM-DM Multicast Routing Table
(192.168.1.10, 229.1.1.1)

MRT lifetime expires in 130 seconds
RPF Neighbor: 192.168.2.1, Nexthop: 192.168.2.1, GigabitEthernet 0/2
Upstream IF: GigabitEthernet 0/2
Upstream State: Forwarding

Assert State: Loser, AT:125
Downstream IF List:

GigabitEthernet 0/1, in -olist-:
Downstream State: Nolnfo

Assert State: Nolnfo

5.4.1.7. PacnpocTpaHeHHble OWMNOKK

e Unicast-mapwpyTtunsaums IPv4 HacTpoeHa HenpaBuIibHO.

e  Multicast-mapwpyTmsaumns IPv4 He BKntoYeHa Ha onpegeneHHOM MapLupyTu3aTope.
e PIM-DM He BKNIOYEH Ha onpeaeneHHoM nHTepdence.
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5.4.2. Hactpouka cocegen PIM-DM

5.4.2.1. 3hbdeKT KoHUrypaumm

e CornacyiTe napameTpbl MPOTOKONA MU HAaCTponTe NapameTpsbl B nakeTe Hello.
e  Bknounte punbTpaumio coceaen, YTobbl NOBLICUTL GE30MacHOCTb CETU.

5.4.2.2. NMpumevaHun

Heobxoanmo HacTpouTb OCHOBHbIE hyHKUMK PIM-DM.

5.4.2.3. lWarn HacTponku

YcTaHoBUTe NapamMeTpbl Ha MHTepdencax MapwpytusaTtopa PIM, ecnv He ykasaHo MHoe.

5.4.2.4. MNpoBepka

o 3apante napameTtpbl B nakeTe Hello Ha nHTepderice n 3anyctute komaHay debug ip
pim dense-mode encode, 4ToOblI NPOBEPUTEL NApaMETPbI.

e Bknounte dunbTpauunio cocegen un danyctute komangy show ip pim dense-mode
decode, 4Tob6bl 0OTOGPA3NTL HDOPMaLMIO O bubTpaLMM COCEeaEN.

e 3anyctute komaHgy show running-config interface [ interface-type interface-
number ], 4To6bI 0TOBPa3NTbL KOHUrypauun nHTepdenca.

5.4.2.5. CBsAA3aHHble KOMaHAbl

HacTponka nHtepsana coo6weHun Hello

KomaHga ip pim query-interval interval-seconds

Onucanne interval-seconds: 3HayeHve BapbupyeTcs oT 1 4o 65 535 B cekyHaax
napameTpa

KomaHaHbIn Pexnm HacTponkm nHtepdenica

pexunm

PykoBoacteo no
MCNONb30BaHNIO

Ecnn yctaHoBneH nHtepean Hello, 3HauyeHune holdtime 6yget o6HoBneHo B
3,5 pasa

NMPUMEYAHME: kaxgbin pas, korga obHoBnsieTca uHTepBan coobueHni Hello, 3HaveHne
holdtime aBTomaTnyeckn oO6GHOBNSeTca kak 3,5-kpaTHOe 3HayYeHue wuHTepBana. Ecnn
pesynbTaT MHTepBana coobuwennn Hello, ymHOXeHHbIN Ha 3,5, npeBbiwaeT 65 535, s3HaveHne
holdtime o6HoBnsieTcsa Kak 65 535

Hactponka 3apepxku Prune Propagation

KomaHga ip pim propagation-delay interval-milliseconds
Onuncanne interval-milliseconds: 3HayeHve Bapbupyetcs ot 1 po 32767 B
napameTpa MUINIMCEKYHAAX
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KomaHgHbIn
pexnm

Pexum HacTponkn nHtepdenca

PykoBoacteo no
NCNONb30BaHMIO

YcraHoBuTe propagation-delay wuHTepdenca, TO €eCTb HacTpouTe

3aQepXKKy prune propagation nHrepderica

YctaHoBKa nHtepBana Prune Override

KomaHga ip pim override-interval interval-milliseconds

Onucanwne interval-milliseconds: 3HayeHve Bapbupyetca ot 1 pgo 32767 B
napameTpa MUNIMCEKYHOAX

KomaHaHbIn Pexnm HacTponkm nHtepderica

pexmm

PykoBoacteo no
NCMNOmMb30BaHUIO

YctaHoBuTe override-interval nHTepdenca, To eCTb HacTpouTe BpeMs
prune override nHtepderica

HacTtpounka comnbTpaunm cocegen PIM-DM

KomaHga ip pim neighbor-filter access-list

Onucanne access-list: nogaepxnsaembii cnmcok ACL HaxogmTca B gnanasoHe oT 1 4o
napameTpa 99. Takxke nogaepxmBaetcs npmuceoeHne nmeHn ACL

KomaHgHbIn Pexnm HacTponkm nHtepdenica

pexunum

PykoBoacteo no
MCNONb30BaHNIO

Tonbko agpeca, COOTBETCTBYKOLWME ycroBuam cdunbtpauum ACL, moryT
ncnonb3oBaTbCsd B KadectBe cocegen PIM Tekywero uHTepcdpenca. B
NPOTMBHOM criyyae oT(unbTpOBaHHbIE agpeca He MoryT BblTb coceasmu.

Peering o3HauyaeT oOMeH makeTamu MPOTOKOMOB Mexay cocegsmu PIM.
Ecnun Peering ¢ yctponcteom PIM nprnoctaHoBNEH, OTHOLLIEHMST COCeACTBA
C HUM He MOryT 6bITb ChOPMNPOBaHLI, NO3TOMY NakeTbl npoTokona PIM He
OyayT nony4eHbl OT YCTPOMCTBA

5.4.2.6. NMpumep KoHcpUrypaumm

Hactpowka cocegen PIM-DM B cetn IPv4

CueHapwun:

A B

PucyHok 5-4.
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Warn
HaCTPOMKK

e HactpowTe 6a3oBble pyHkumm PIM-DM (nponyLieHo).

e YcTaHoBUTE napaMeTpbl NpoTokona B nakete Hello Ha uHTepdence
Gi0/1 yctpomncTtea A

A# configure terminal

A(config)# interface GigabitEthernet 0/1
A(config-if)# ip pim query-interval 60
A(config-if)# ip pim propagation-delay 800
A(config-if)# ip pim override-interval 1000
A(config-if)# exit

MpoBepka

e 3anyctute komaHgy show running-config interface [ interface-type
interface-number ], 4To6bl 0TOBPa3nTL KOHGUrypaummn nHTepgenca.

e 3anyctute komaHgy debug ip pim dense-mode encode gns otnagku
napameTpos B nakete Hello

A# (config)#show running-config interface gigabitEthernet 0/1

Building configuration...

Current configuration : 245 bytes
!

interface GigabitEthernet 0/1

ip pim dense-mode

ip pim query-interval 60

ip pim propagation-delay 800

ip pim override-interval 1000

A# debug ip pim dense-mode encode

*Dec 22 15:00:58: %7: [ENCODE] Enc Hello: Hello Hold-Time 210

*Dec 22 15:00:58: %7: [ENCODE] Enc Hello: Hello Gen-ID 1362200073
*Dec 22 15:00:58: %7: [ENCODE] Enc Hello: Hello PD=800 ms, 01=1000 ms
*Dec 22 15:00:58: %7: [ENCODE] Enc Hello: Hello SR-Interval 60

*Dec 22 15:00:58: %7: [ENCODE] Enc Msg Hdr: Hello Checksum=65396,
MsglLen=34

Assert State: Loser, AT:125
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HacTtpounka domnbTpaumnm cocegeun PIM-DM B cetn IPv4
CueHapun:
A B
PucyHok 5-5.
Warun e HactpownTte 6a3zoBble pyHkumMm PIM-DM (nponyLueHo).
HacTpovki e Hactponte ACL Ha ycTporicTse A.
e Hactponte ddunbtpaumio cocegen PIM Ha wuHTepdence Gi0/1
ycTponctea A
A A# configure terminal
A(config)# interface GigabitEthernet 0/1
A(config-if)# ip pim query-interval 60
A(config-if)# ip pim propagation-delay 800
A(config-if)# ip pim override-interval 1000
A(config-if)# exit
MpoBepka e 3anyctute komaHgy show running-config interface [ interface-type
interface-number ], 4To6bl 0TOOPa3nTL KOHUrypaunm nHTepdenca.
e 3anyctute komaHay debug ip pim dense-mode decode aons otnagku
napameTpos B nakete Hello
A A#show running-config interface gigabitEthernet 0/2

Building configuration...

Current configuration : 187 bytes
!

interface GigabitEthernet 0/1

ip pim dense-mode

ip pim neighbor-filter pim-dm

A# debug ip pim dense-mode decode

Dec 22 15:15:47: %7: [DECODE] Dec Msg: PIM Hello message, version 2
Dec 22 15:09:47: %7: [DECODE] Dec Msg: Neighbor 192.168.2.2/32 on
GigabitEthernet 0/1 denied by access-list pim-dm

5.4.2.7. PacnpocTpaHeHHble OWMNOKK

e Unicast-mapwpyTtusaums IPv4 HacTpoeHa HenpasBumbHO.
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e  Multicast-mapwpyTmsaumnsa IPv4 He BKntoYeHa Ha onpegeneHHoOM MapLupyTu3aTope.
e PIM-DM He BKNIOYEH Ha onpeaeneHHoM uHTepdence.

5.4.3. HacTtponka SRM PIM-DM
5.4.3.1. 3hdeKT KoHuUrypaumm

e  Bknounte nnu otknounte yHkumio PIM-DM SRM.

o  OrtperynupynTte nHtepsan SRM.

5.4.3.2. MpumevaHusn

Heobxoammo HacTpouTb OCHOBHbIE doyHKUMK PIM-DM.

5.4.3.3. lWarn HacTponku

NHTepsan SRM npMmeHnm Tonbko K nHTepderncam mapipytmsatopa PIM, koTopble Hanpsamyto
NOAKMOYEHbl K ICTOYHUKY multicast.

5.4.3.4. NpoBepka

e Hactponte SRM PIM-DM wn 3anyctute komaHgy show running-config, 4To6bl
oTobpasnTb cocTosaHne SRM.

o 3anyctute komaHgy show ip pim dense-mode track, 4tobel 0T06pa3uTb Homep SRM.

e 3anyctute komangy show running-config interface [ interface-type interface-
number ], 4To6bI 0TOBPa3nTL KOHUrypauun nHTepgenca.

5.4.3.5. CBAA3aHHble KOMaHAbI
OTknoyeHne o6paboTku u nepecbinikn SRM

KomaHga ip pim state-refresh disable
KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexum

PykoBogcteo no | Ecnn obpaboTtka M nepeckbinika SRM oTkntoueHbl, onums State Refresh
ncrnionb3oBaHuto | Capable He Bkntodaetca B nakeT Hello n He obpabaTtbiBaeTcss npwm
nony4yeHuun naketa Hello.

OTkntoveHne dpyHKumn SRM MoXeT NpMBECTM K MOBTOPHOW KOHBEPrEHLNN
PIM-DM MDT, 4TO NpnBOAMT K HEHY>XKHOM MOTEPE MOMOCHI NPOMNYyCKaHUA n
flapping-y Tabnuubl multicast-mapwpytmsaummn. Noatomy pekoMmeHgyeTcs
He OTKMYaTb 3Ty PYHKLUMIO B OObIYHBIX YCOBUAX

YctaHoBKa nHrepsana SRM

KomaHga ip pim state-refresh origination-interval interval-seconds
Onucanue interval-seconds: 3Ha4eHue BapbupyeTca oT 1 go 100 B cekyHaax
napameTpa
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KomaHgHbIn
pexnm

Pexum HacTponku nHtepderica

5.4.3.6. NMpumep KoHcpuUurypaumum
OTknroyeHne o6paboTkm n nepecbinkn SRM Ha nHtepcence cetn IPv4

CueHapun:

McTovyHuK multicast C

B

Gi 0/2 Y Gi 0/1 -

MpuemHuk A

Gi 0/2 m Gi 0/1 -

Mpuemuuk B
PucyHok 5-6.

Warn e HactponTte 6asoBble dyHkumm PIM-DM (nponyLueHo).
HacTpoukm e  OTkniounTe o6paboTky M nepecbinky PIM-DM SRM Ha uHTepdelice

ycTtponctea A
A A# configure terminal

A(config)# ip pim state-refresh disable

Mpoeepka | 3anycTtute komangy show running-config, 4Tobbl NPOBEPUTL KOHUrypaLumio
A A# (config)# show running-config

ip pim state-refresh disable
I
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HacTpounka uHtepBana SRM B cetu IPv4

CueHapun:

McTouyHuK multicast C

B

[ 1]
MpuemHuk A

MNpruemHuk B
PucyHok 5-7.
Warun e HactpownTte 6asoBble pyHKkumMm PIM-DM (nponyLueHo).
HacTponki e VYcrtaHoBute uHTepsan SRM PIM-DM Ha wuHTepdeiice Gi0/1
ycTponctea A
A A# configure terminal
A(config)# interface GigabitEthernet 0/1
A(config-if)# ip pim state-refresh origination-interval 5
A(config-if)# exit
MpoBepka e 3anycmute komaHgy show running-config interface [ interface-type
interface-number ], 4ToObl 0TOOpPa3nTL KOHUrypauum nHTepdenca.
e 3anyctute komaHgy show ip pim dense-mode track, 4TOObI
oTobpasnTb Homep SRM
A

A#show running-config interface gigabitEthernet 0/1

Building configuration...

Current configuration : 201 bytes
!

interface GigabitEthernet 0/1

ip pim dense-mode

ip pim state-refresh origination-interval 5

A #show ip pim dense-mode track
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PIM packet counters

Elapsed time since counters cleared: 00:18:54

Received sent
Valid PIMDM packets: 38 102
Hello: 38 76
Join/Prune:
Graft:
Graft-Ack:
Assert:
State-Refresh:
PIM-SM-Register:
PIM-SM-Register-Stop:
PIM-SM-BSM:
PIM-SM-C-RP-ADV:
Unknown Type:

O O o o o

26

O O o o o

Errors:
Malformed packets:
Bad checksums:

Unknown PIM version:

O O o o

Send errors:

5.4.3.7. PacnpocTpaHeHHble OWNOKKN

¢ Unicast-mapwpyTtusaums IPv4 HacTpoeHa HenpaBuibHO.
¢  Multicast-mapwpyTtnsauus IPv4 He BKNOYEHA Ha onpedenieHHOM MapLUpyTu3aTope.
e PIM-DM He BKNIOYEH Ha onpeneneHHoM nHTepdence.

5.4.4. Hactpouka MIB PIM-DM
5.4.4.1. 3hdeKT KoHduUrypaumm
Bkntounte doyHkumio MIB gnga PIM-DM.

5.4.4.2. NpoBepkKa

Hactponte dyHkumio MIB PIM-SM u 3anyctute komangy show running-config, 4ToGbl
NPOBEPUTb, HACTPOEHA NN 3Ta PYHKLMS.

153

@ §) QTECH

MUP LOOCTYMHEE



PykoBoacTeo no Hactponke cepus QSW-7600

Hactpoiika PIM-DM

5.4.4.3. CBAA3aHHble KOMaHAbI
Bkntoyenne MIB PIM-DM

KomaHga ip pim mib dense-mode
KomaHaHbIn Pexwum rnobanbHon koHUrypaumm
pexum

5.5. MoHUTOpPUHr

5.5.1. Ouuctka

OnucaHue

KomaHpa

C6pacbiBaeT BpeMs Hayana cratuctmkn n | clear ip pim dense-mode track

ounwiaeT cyeTdnkm naketos PIM-DM

5.5.2. OTobpaxeHue

OnucaHue

KomaHpa

OtobpaxaeT CMpPaBOYHYIO
nHdopmaumio no komaHgam c IP PIM
B KA4YeCTBe KINYeBOro cnosa

ip pim help

OtobpaxaeT nHcbopmauuo PIM-DM
nHTepdemnca

show ip pim dense-mode interface [ interface-type
interface-number ] [ detail ]

OtobpaxaeT cocegen PIM-DM

show ip pim dense-mode neighbor [ interface-type
interface-number |

OTtobpaxaeT uHdopmaumio o0 next-
hop PIM-DM

show ip pim dense-mode nexthop

OtobpaxaeT Tabnuuy
MapwpyTtmsauum PIM-DM

show ip pim dense-mode mroute [ group-or-source-
address [ group-or-source-address ] ] [ summary ]

OtobpaxaeT KOJNIM4eCTBO
OTNpaBIIEHHbIX " NOJTyYEHHbIX
naketoB PIM-DM ¢ momeHTa Ha4ana
CTaTUCTUKU

show ip pim dense-mode track
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6. HACTPOUKA PIM-SM
6.1. O630p

Protocol  Independent  Multicast (PIM) —  9To  NpOTOKON  BHYTPUAOMEHHOWN
multicast-mapLupyTtnsauum.

NcTouHnk multicast oTnpaBnsieT nakeT Ha rpynnoBor agpec. lNakeT nepecbinaeTcs ceTeBbiMM
ycTporictBaMu hop 3a hop-om M, HakoHel, OOCTUraeT Y4aCTHUKOB rpynnbl. Ha ceTeBbix
ycTporictBax ypoBHs 3 PIM wucnonb3yetcs ONs co3daHus UM obGCnyXvBaHWUsi 3anucen
multicast-mapLupyTvsaummn ana nogaepkkm multicast-nepecbinku.

PIM paboTtaet B AByx pexumax: Protocol Independent Multicast - Sparse Mode (PIM-SM) n
Protocol Independent Multicast - Dense Mode (PIM-DM).

e PIM-SM npumeHuM K KpynHomacwTabHbIM CceTaM, TrAe  YyYaCTHUKW  rpynnbl
pacnpefeneHsl B LULMPOKOM NPOCTPaHCTBE PEAKO.

e PIM-DM npMmeHUM K HEGOMbLUIMM CETAM, FAe YneHbl rPynnbl ryCTo pacnpeneneHsbl.

6.1.1. NMpoToKosnbl U cTaHAAPTDI

e RFC4601: Protocol Independent Multicast -Sparse Mode (PIM-SM).

o RFC5059: mexanuam Bootstrap Router (BSR) gns Protocol Independent Multicast
(PIM).

o RFC3962: Protocol Independent Multicast - Dense Mode protocol.
o RFC4607: Multicast-pacchbifika ¢ y4eTOM UCToYHMKa ans IP.

6.2. NMpunoxeHun

MpunoxeHue OnucaHue

Bkntouenne ASM gns PIM-SM | NMpreMHuk npnHumaeT niobon nctovHmk multicast

Bkntoyenne SSM gns PIM-SM | lNMpreMHKUK nony4aeT TONbKO KOHKPETHBIN MCTOYHMK multicast

MpumeHeHne PIM-SM B cpege | 3anyctmte PIM-SM B cpede ropsiiero  pesepBHOro
ropsyero pe3epBHOr0 | KONMMPOBaHMWSA

KonnpoBaHuA

6.2.1. BknroyeHue ASM gnsa PIM-SM
6.2.1.1. CueHapun

MpepocTaBnsaeT cepBuchbl multicast Tonbko B Nnpegenax ogHOro AoMeHa.
Hanpumep, Ha cnefyoLem pucyHKe NpMeMHUK NpuHUMaeT nobon MCTOYHMK multicast.
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R2 (RP) R3

MpuemMHuK A

MeToynnk multicast

R4
MNpuemHuk B

PucyHok 6-1.

R 1 nogkntoYyeH HenocpeaCcTBEHHO K MCTOYHUKY multicast.
R 2 paboTaeT kak rendezvous point (RP).

R 3 nogkntoyeH Hanpsmyto K npueMHuky A.

R 4 nogkntoyeH Hanpsmyto K npueMHuky B.

6.2.1.2. PasBepTbiBaHue

e 3anyctute npotokonn Open Shortest Path First (OSPF), 4tob6bl peanui3oBaTb
unicast-mapLupyTum3saumio.

o 3anyctute PIM-SM, uytobbl peanu3oBaTtb multicast-mapLupyTtnsauuto.

e 3anyctute Internet Group Management Protocol (IGMP) B cermeHTe ceTu xocTta
nonb3oBaTens Anga ynpasneHnst y4acTHUKaMm rpynnebi.

6.2.2. BknoyeHune SSM ana PIM-SM
6.2.2.1. CueHapun

MpepocTaBnsieT ycnyru multicast Tonbko B Npeaenax o4Horo AoMeHa.
Hanpumep, Ha cneaytowem pucyHke NpMeMHUK nonyyaeT onpeaeneHHbli ICTOYHMK multicast.

R1 R2
Gi 0/2 Gi 0/3

Cepsep multicast

MpuemHuk A Mpuemunk B

PucyHok 6-2.

R 1 nogknioyeH HenocpeaCTBEHHO K MCTOYHUKY multicast.
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R 2 cnyxuT B kayectBe RP.

R 2 nogknioyeH Hanpsamyto K npueMHuky A.
R 2 nogknioyeH Hanpsamyto K npueMHuky B.

6.2.2.2. PasBepTbiBaHue
o 3anyctute npoTtokon OSPF anga peanusauumn unicast-mapLupyTmsaumn.
e 3anyctute PIM-SM, 4To6bl peanu3oBaTtb multicast-mapLupyTtnsaumtio.
o 3anyctute multicast-pacceinky PIM-SM gnst KOHKPETHOro UCToYHMKa (SSM) B AOMEHE.

e 3anyctute IGMPV3 B cermMeHTe ceTM XocTa Monb3oBaTens [Ans yrnpaBneHus
y4YacTHUKaMW rpynnbi.

6.2.3. NpunmeHeHue PIM-SM B cpefe ropsiuero pesepBHOro KonMpoBaHus

6.2.3.1. CueHapun

B cpege ropadyero pesepBHOro konupoBaHusa 3anyctute PIM-SM. YCTpOWCTBO BbIMOMHSET
ropsiyee pesepBHoOE nepekntoveHne, YTobbl rapaHTUpoBaTh, YTO TpaduK HE NPepbIBAETCA.

= R1
= | Gion Gi 0/2 Gi 0/2
Cepsep
MNpuemHuk
PucyHok 6-3.

R1 nogknouveH kK BugeocepBepy, R2 Hanpsamyo noakmoveH K NpueMHuky, a R2 paboTtaeT B
pexvmMe ropsiyero pesepBupoBaHus.

MpoTtokon multicast ypoBHsa 3 paboTaeT Ha MapwpyTtusaTopax R1 u R2.

6.2.3.2. PasBepTbiBaHue

e 3anyctute OSPF Ha wmapwpymm3atopax R1 u R2, 4toObl peanuioBaTtb
unicast-mapLpyT13aumio.

e 3anyctute PIM-SM Ha wmapwpyTtusatopax R1 u R2, 4tobbl peanusoBatb
multicast-mapLpyTtnsauyuto.

e Cpenanrte, 4yTo6bl R2 paboTan B cpeae ropsiiero pe3epBHOIO KOMMPOBaHMUSI.

MPUMEYMAHUA: R2 MOXeT BbINOSTHATL ropsidee pe3epBHOE NEPEKSIIOYEHME B Ccpeae ropsayero
pe3epBHOro KonupoBaHus. B aTom crnyyae nHtepBan otnpaBku coobueHuit Join/Prune PIM u
nHTepean obbaBneHusa kaHgmpata RP Heobxognmo ckoppektupoBaTb. PyHkUMa multicast B
HacTosdLee BpeMs onvpaeTcsa Ha PyHKUMIO unicast-paccbinku, n yHKumMs multicast HaunHaeT
KOHBEPreHLMI0 MOCne 3aBeplleHnss KOHBepreHuumn dyHKuumM unicast-paccbinkn. Hanpumep,
Bpema koHBepreHuun graceful restart (GR) no ymonuaHuuio ansg oyHKUMKM unicast-paccbinku
coctaBnset 120 cekyHa. WHTepsan otnpaBku coobuweHui Join/Prune PIM no ymonuyanuio
coctaBnser 60 cekyHg. Bpemsi keepalive coobuwenuin Join/Prune PIM no ymonyaHuio
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coctaBnsetr 210 cekyHa. Ecnn R2 saBnsetca auHamunydeckum |IP-agpecom, Heobxogumo
HacTpouTb MHTepBan obbsaABneHusa kaHangata RP. Bpewmsa keepalive B 2,5 pasa npeBbiwaeT
WHTepBan obbsBneHnss kaHaungata RP. Ecnu Bpemsi KOHBepreHuuu unicast-nepegauyn
npesbiwaeT 150 ¢, MHTepBan noaknyeHns kaHamaata RP Heobxoammo COOTBETCTBYHOLLUM
00pa3oM CKOPPEKTUPOBATD.

HacTtporka nHtepeana otnpasku coobweHnuni Join/Prune PIM moxeT npuBecTy K HeraTuBHOMY
appekTy, Hanpumep, K notepe naketoB Join/Prune PIM. R1 MoxeT He co3gaTb 3anuchb
nepecnIniki, U eMy NpuaeTcs xaaTtb, noka R2 cHoBa otnpaeuT nakeTebl Join/Prune PIM. Bpems
OXMOaHUsa — 3TO MHTepBarn oTnpaeku cooblieHnn o Join/Prune PIM.

6.3. PyHKLUUMN

6.3.1. basoBble onpeaeneHusn

PIM-mapwpyTtusatop u PIM-untepdenc

MapwpyTtusatop, Ha koTopoMm paboTtaetr PIM, HasbiBaeTcsa MapwpyTtusatopom PIM.
NHTepdelichl, Ha koTopbix paboTaeT PIM, Ha3biBatoTCs nHTepdencom PIM.

Multicast-nakeTbl nepecbinaTca Ha PIM-mapwpyTtusatopbl. PIM-uHTepdencsl, Ha KOTOPbIX
npuHumatoTca multicast-nakeTbl, Ha3bIBalOTCA upstream-nHtepdericammu, a PIM-nHtepgencel,
Ha KOTOpbIX OTNpaBnsalTcs multicast-nakeTsl, Ha3blBaOTCA downstream-nHTepderncamu.

CermMeHTbl CeTu, B KOTOPbIX pacrnofioXeHbl upstream-mHTepdenchl, HasbiBalOTCA upstream
ceTeBbIMM  CerMeHTamn, a  CceTeBble  CerMeHTbl, B  KOTOPbIX  PaCMnoOfoXeHbl
downstream-nHtepdencol, HasbiBatoTCs downstream ceTeBbIMU CEFMEHTAMM.

Cetb PIM n pomeHn PIM
PIM-mapuwpyTtusaTtopbl nogkntodarotcs yepes PIM-unTepdencel n obpasyoT cetb PIM.
Ha HekoTopbix MHTepdencax PIM MOXHO yCTaHOBUTb rpaHuubl, 4Tobbl pasgenvTb 60mbLuyto
cetb PIM Ha Heckonbko pfomeHos PIM. [paHvubl MOryT 3anpellatb MPOXoXAeHue
onpegeneHHblix multicast-nakeToB nnm orpaHMymBaTth nepegady naketos PIM.

Multicast Distribution Tree, DR n RP

Multicast-nakeTbl nepegatoTCsi U3 OOHOM TOYKM B HECKONBKO TOYEK, 0Opasys ApeBOBUAHbIV NYTb
nepecbiniki. Takon nyTb Nepecbinikn HasbiBaetcs Multicast Distribution Tree (MDT), koTopoe
BKNtOYAET B cebs cnegyowme Aga tuna:

o «[epeso» RP (RPT): oHO ocHoBaHO Ha RP w©n wncnonb3yeT HasHAYE€HHLIN
mapwpyTtnsaTtop (DR) nogkmnoyYeHHbIX K HEMY Tpynn y4acTHMKOB B KayecTBe CBOMX
«JIUCTLEBY.

o «[lepeBo» kpaTyanwwero nyTn (SPT): oHO ocHoBaHO Ha DR, NOAKMIOYEHHOM K MCTOYHUKY
multicast, n ncnonbdyet RP unn DR NOAKMIOYEHHBIX K HEMY TFpynn y4YacTHUKOB B
KayecTBe CBOUX «ITUCTLEBY.

M DR, n RP asnaTcs doyHKUnsaMn mapLupytusatopa PIM.

e RP cobupaet nHdopmauumio 06 nctouHuke multicast nnm yyactHuke multicast B cetw.

e DR, nogknto4yeHHbIn K UCTOYHUKY multicast, o6bsaBnsaeT nHdopmaunto 06 NCTOYHMKE
multicast RP; DR, noakmo4yeHHbI K yyacTHuMKam rpynnbl multicast, obbasnser
nHpopmaumto 06 yyacTHukax rpynnel multicast RP.

(*,G). (S, G)

e (*, G): ykasblBaeT nakeTbl, OTnpaBneHHble un3 nwboro uctoyHvka B rpynny (G),
COOTBEeTCTBYIOLWME 3annucy mapuipyrta u RPT.

e (S, G): ykasblBaeT nakeTbl, OTNpaBrieHHble u3 wucToyHuka (S) B rpynny (G),
COOTBETCTBYIOLLME 3annucu MmaplpyTtnsaumm n SPT.
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ASM, SSM

PIM-SM noppepxuBaeT kak any-source multicast (ASM), Tak u SSM, 1 NpUMEHUM K pasnunyHbIM
cermMeHTam agpeca rpynnsl multicast.

e ASM: B 3TO MOAENM MONb30OBATENO HE paspelleHo BblIbMpaTb MCTOYHMK multicast.

Monb3oBaTenbCckMii  XOCT NpuUcoeauMHsieTcs K rpynne M rornyyaeT nakeThbl,
OTnpaBneHHble N3 BCEX NUCTOYHMKOB.
e SSM: B OaTOM MoAenu nonb3oBaTeNb MOXeT BblIOpaTb WCTOYHMK multicast.

lMonb3oBaTenbCKMA XOCT NpUCOeQUHAETCS K Fpynne M ykasblBaeT agpec UCTOYHMKA.

Torga NpUHMMAaKTCA TONbKO NakeTbl, OTNPaBMNEHHbIE C 3TOro agpeca UCTOYHMKA.
NMPUMEMAHUE: TtpeboBaHna ans mcnonb3oBaHusa mogenn SSM: [lNpexae 4vem BbibupaTb
NCTOYHUK multicast, Bam HeobxooMmo y3HaTb agpec MCTOYHMKa multicast ¢ nomowbio Apyrnx

ceTeBbIX cnyx6.

6.3.2. 0630p
OcobeHHOCTb  OnucaHue
Cocen PIM-SM | YcTaHOBUTbL COCeACKME OTHOLLEHUS Mexay mapupyTtudatopamy RIM ans
dopmmpoBaHusa cetn PIM
Bbibop DR B cermeHTe ceTtn, rae pacnonoXeHbl XOCTbl-y4acTHUKKU rpynnbl, cocean PIM

KOHKypupytoT 3a DR, n T0T, KTO nobexagaet npu Bblbope, ctaHoBuTcs DR
ANS NOAKMIOYEHNS K yYaCTHUKaM rpynnbl.

B cermeHTe ceTu, roe pacrnonoXeH WCTOYHMK multicast, cocean PIM
KOHKypupytoT 3a DR, u ToT, kTO nobexgaeTt npu Bbibope, ctaHoBuTca DR
055 NOLKIMYEHNs K UCTOUHMKY multicast

MexaHuam BSR

B cetn PIM BSR nepuogudeckn reHepupyeT kaHgugaToB RP n nakethbl
HayanbHOW 3arpy3Kkv COOTBETCTBYOLLMX aapeCcoB rpynnbl

MexaHnam RP

B cemm PIM nocpeactBom crtatuydeckon koHdourypaumm RP - wvnn
OnHammyeckoro Bbibopa RP kaxgbii mapuwpyTtudatop PIM moxeT y3HaTb
MecTononoxeHve RP

Pernctpaumsa
nHdopmMaumm

006  UCTOYHUKE
multicast

Korga mctouHmk multicast obHapyxeH B ceTu, nctouyHuk DR oTtnpaenser
nakeT Register Ha RP, KoTopbI nony4YaeT nHopmMaumio 06 UCTOYHUKE U
multicast-nakeTte

CosgaHve RPT

Korga y4yactHuk rpynnbl obHapyxeH B cetn, DR, nogknmiovarowmmncsa K
yyacTHMKaM rpynnbl, OTMApaBnsdeT naketbl B CcTopoHy RP ans
dopmnpoBaHms RPT. Ecnn uctoyHuk multicast yxe cywiectsyeT B ceTu,
nakeTbl, noctynuene Ha RP, MoryT GbITb OTpaBneHbl y4acTHUKaM rpynnbl
no RPT

@ §) QTECH

MUP LOOCTYMHEE

159




PykoBoacTeo no Hactponke cepus QSW-7600

HacTtpolika PIM-SM W

OcobeHHOCTbL OnucaHue

CospaHve SPT | Korga nakeTtbl gaHHbIX gocturaoT DR, nogknovarowerocs K yyacTHUKam
rpynnbl, DR oTnpaBnseT a3Tm nakeTbl K WCTOMHUKY multicast ang
dopmmposaHms SPT, a multicast-nakeTbl OTNPaBAAOTCA Yy4YaCTHUKaM
rpynnel no SPT

ASM n SSM MapuwpyTtusatop PIM MoXeT OAHOBPEMEHHO NPEefoCTaBNATb CEepPBUCHI
multicast kak no mogenn ASM, Tak n no mogenn SSM. Mogenb SSM
NPUMEHSIETCA K rpynnam, agpeca KOTOpbIX HaxXOAAaTCa B [uanasoHe
agpecoB SSM. [1na gpyrux rpynn ncnonb3ynte mogens ASM

6.3.3. Cocen PIM-SM

OTHoLeHusA coceacTBa yCTaHaBNMBaTCA Mexay MappyTtunsatopamu PIM ana dpopmmuposaHns
cetn PIM. OTHoLweHusA coceacTBa AOIMKHbI OblTb YCTaHOBMNEHbI MeXAy MapLupyTmusaTtopamu PIM
00 TOro, Kak MOXHo ByaeT obmeHmBaTbCcA ynpasnawwmMmmn naketamm PIM unu nepecbinatb
multicast-nakeTbl.

6.3.3.1. MpuHUMN paboTbl

Nutepdbenic PIM otnpaenset naket Hello. [na multicast-naketa IPv4, nakeT Hello koToporo
WHKancynupoBaH, agpec HasHadeHnsa — 224.0.0.13 (c ykasaHveM Bcex mapLupyTtusatopos PIM
B OHOM CEermMmeHTe ceTu), agpec uctodHnka — IP-agpec nHtepdenca PIM, a 3HadeHne Time To
Live (TTL) pasHo 1. Anga multicast-nakeTa IPv6, nakeT Hello koToporo nHkancynupoBaH, agpec
HasHayeHus — ff02::d.

MakeT Hello nucnonbayetca gns obHapyXeHuss coceden, KoopaMHaumMm napameTpoB NpoTokona
1 nopaepXaHus OTHOLLEHMI coceacTaa.
O6HapyxeHue coceaeun

PIM-mapwpyTusaTtopbl B TOM Xe CerMeHTe ceTu nonydarT multicast-nakeTel ¢ agpeca
Ha3HaveHns 224.0.0.13. Takum obpasom, PIM-maplpyTmsatopbl NomydarT UHOpMaLMIO O
cocefisiX 1 ycTaHaBMMBalOT OTHOLLEHUS coceacTBa.

Korga nntepdenc PIM BkntoueH nnmn obHapyxmeaeT HOBOro coceda, naker triggered-hello-delay
ncnonb3yeTcs Ans reHepauum criyd4amHoro BpemeHu. Yepes HeKoTopoe BpeMsi MHTepenc
oTnpasnseT naketsbl Hello.

KoopanHauua napameTpoB nNpoToKona
Maket Hello BknoyaeT B ceba HECKONbKO MAapaMeTPoOB MPOTOKONA, KOTOPbIE OMUCaHbI
cnegyowmm obpasom:

e DR Priority: ykasblBaeT npuoputeT uHtepdenca mapLipytmsartopa ans KoHKypeHuum
3a DR. bornee BbICOKMI NpMOpUTET 03HA4YaeT Boree BLICOKUI LWAHC Ha nobeny.

e Holdtime: yka3biBaeT Bpemsi, B TEYEHME KOTOPOro COCcen YAEpKMBAETCS B COCTOSIHUM
OOCTYMHOCTW.

e LAN_Delay: yka3sbiBaeT 3agepxky LAN onsa nepegayu naketa Prune B o6wem cermeHTe
ceTw.

e Override-Interval: ykasbiBaeT Bpems prune override, nepegasaemoe B nakete Hello.

Korga mapuwpytnsatop PIM nonyyaeT nakeT Prune oT upstream-uHtepdenica, 3To ykasblBaeT
Ha Hanuume downstream-mHTepdencos B obliem cermeHTe ceTn. Ecnn mapwpyTtmnsatopy PIM
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no-npexHemy Heobxogumo nonydate multicast-gaHHble, mapwpyTtudatop PIM  pgomxeH
oTnpasuTb nakeT Prune Override Ha upstream-nHTepdenc B TeyeHne nHTepsana Override.

LAN_Delay + wHTepBan Override = PPT (Prune-Pending Timer). [lNocne Toro, kak
MapLpytmusatop PIM nonyuuTt naket Prune oT downstream-nHtepdenca, mappytmusatop PIM
He OygeT HeMeaneHHo BbINOMHATL pruning, noka He ucreyet Bpemst PPT. Ecnun Bo Bpems PPT
mMapwpytmusatop PIM nonyyaet nakeT Prune rejection oT downstream-nHtepdenca,
mMapLupyTusatop PIM oTmeHseT pruning.

I'Iop,p.ep)KaHMe OTHOLLUEHUN C coceasimm

MakeT Hello neprnoanyeckn oTnpasndeTca mexay mapwipyTtmnsatopamu PIM. Ecnn naket Hello
He nony4veH ot cocega PIM B TeueHne BpemeHun Holdtime, cocen cumMtaeTcss HEAOCTYMHbLIM Y
yoanseTtca u3 cnucka cocefen. Jlioboe mameHeHue cocegen PIM npuBegeT K M3MEHEHMIO
Tononormn multicast B cetn. Ecnm upstream- nnn downstream-coceg 8 MDT HegocTyneH,
multicast-mapLupyTbl CHOBa KoHBeprupytoTcd,  MDT nameHsieTcs.

6.3.3.2. ConyTcTBYOLanaA KOHdUrypaums
BkntoyeHune PIM-SM Ha nHTepdence
Mo ymonyaHuto PIM-SM oTknouyeH Ha nHTepdence.
3anyctuTe ip pim sparse-mode, 4Tobbl BKMOYMTL Mnun oTKNIunTL PIM-SM Ha uHTepdence.

PIM-SM gomnxeH 6bITb BKITOYEH Ha MHTepderice, YTOObI BKIMOUYNTL MHTEpdeNC B npoTokon PIM.
Ecnn PIM-SM He BkntoveH ans untepgenca DR, ctatnyeckoro RP, kangmaata RP (C-RP) nnu
kangngata BSR (C-BSR), cootBeTcTBYOWME ponn npoTtokona PIM He MoryT 6bITb 3anyLUeHbl.

YcTtaHoBKa nHtepBana naketoB Hello Ha uHTepdence
Mo ymonuaHuio nakeT Hello otnpaensaetcs kaxable 30 cekyHa.

3anyctuTe ip pim query-interval interval-seconds, 4Tobbl HacTpouTb MHTepBasn naketoB Hello.
3HauyeHune BapbupyeTcs oT 1 o 65 535.

MakeT Hello nepepaeTcs pexe, ecnu 3HavYeHne MHTepBana B cekyHaax bonbLue.

6.3.4. Bbi6op DR

B cermeHTe ceTn, rae pacnosioXkeHbl XOCTbl-ydacTHUKK rpynnbl, cocean PIM KOHKypupyloT 3a
DR, n 10T, kTO NoBexgaeT npu Bbibope, cTaHoBUTCA DR AnNs MNOOKMYEHUSs K ydacTHUKaM
rpynnbl.

B cermeHTe ceTu, rge pacnonoxeH NcTodHnk multicast, cocegn PIM koHKypupytoT 3a DR, u TOT,
KTO nobexgaeT npu Bbibope, ctaHoBUTCA DR ans nogknoyeHns K MICTOYHMKY multicast.

DR otnpaBngaeT naketbl Join/Prune B cTtopoHy MDT wnu oTnpaBnsieT UCXOAHblE OaHHbIe
multicast 8 MDT.

6.3.4.1. MprHUMN paboTbI

Mpwn cospaHum cocepga PIM Bbl moxeTe oTnpaBuTb nakeT Hello, 4ytobbl nonyuntsb IP-agpec m
npuoputeT DR cocega ans Beibopa DR.

[lBa napameTpa nrpatoT KIto4eByo porb B nobene npu Bbibope DR: npuoputeT DR nHTEpdElica
n IP-agpec nHtepdgenca.

MpuoputeTt DR nHtepdenca

Bo Bpems Bbibopa DR mapwpyTtmsatop RIM ¢ HamBbicwimM npuoputeTtom DR 6yaeT BbibpaH B
kadectBe DR.
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IP-apgpec nHtepcenca

Ecnu Bo Bpemsi Bbibopa DR npuoputeT MHTEPdENCOB OAMHAKOBLIN, TO IP-agpeca uHTepgeiicos
OyayT cpaBHMBaTbLCS. MIHTEpdeic ¢ makcumanbHbiM IP-agpecom 6yaeT BbibpaH B kavecTse DR.

6.3.4.2. ConyTcTBYIOLaA KOHdUrypaums
BkntoyeHune PIM-SM Ha nHtepdence
Mo ymonyaHuio PIM-SM oTKIOYeH Ha UHTepdence.
3anyctuTe ip pim sparse-mode, 4ToObl BKIOUYNTb NN OTKNYNTL PIM-SM Ha nHtepdenice.

PIM-SM gomnxeH ObITb BKITOYEH Ha MHTepderice, YTOObI BKNIOYNTL MHTepderc B npoTokon PIM.
Ecnu PIM-SM He BkntouveH ans uHtepdenca DR, crtatmyeckoro RP, C-RP unn C-BSR,
COOTBETCTBYIOLLNE NPOTOKOSbI HE MOTYT BbITh 3anyLleHbI.

Hactpouka npuoputeta DR nHtepcenca
Mo ymonyaHuio npuoputeT DR paBeH 1.

3anyctute ip pim dr-priority priority-value, 4tobbl HacTpouTb npuoputeT DR uHTepdeica.
3HavyeHune HaxoguTca B AnanasoHe ot 0 4o 4 294 967 294.

Mpuoputet DR ucnonb3yetca npu Beibope DR B cermeHTe ceTun, HanpsAMyro NOAKITHYEHHOM K
nHTepdency. bonbluee 3HayeHne ykasbiBaeT Ha 6onee BbICOKMI NpuopuTeT.

6.3.5. MexaHu3m BSR

B cetn PIM BSR nepuogudeckn reHepupyeT kanaugaTtbl RP 1 nakeTbl HayanbHOM 3arpysku
COOTBETCTBYIOLMX adpecoB rpynnbl. OTW NakeTbl HayanbHOW 3arpy3ku nepepatotcs hop 3a
hop-om B fomeHe. Bce mapLupyTusaTopbl BO Bcen ceTn ByayT nonyvaTb 9TU NakeTbl HAa4arbHON
3arpysku, 3anucbiBaTb 9TUX KaHanaaToB RP 1 cooTBeTCTBYOLLME UM IPYMNnoBble agpeca.

6.3.5.1. MpuHUMN paboTbl

OauH nnun Heckonbko KanangatoB BSR HacTpamBatotcsa B gjomeHe PIM-SM. Bam HeoGxoanmo
NPUMEHNTL ONpedeneHHbIn anroputM ans Beidopa BSR 13 atux BSR-kaHgmaaTtos.

6.3.5.2. ConyTcTBYKOLaA KOHdUrypaums
Hactpownka BSR-kaHgupartoB
Mo ymonyaHuio kangmaaTel BSR He HacTpoOeHs!.

3anyctute ip pim bsr-candidate interface-type interface-number [ hash-mask-length [ priority-
value ]], 4ToObl HACTPOUTbL UNIM OTMEHUTL HacTponky BSR-kaHomMaaToB.

MocpencTBom o0byyeHMss naketTa HavanbHon 3arpy3km (BSM) 1 KoHKypeHuun kaHgngaToB BSR
cosfaeTtcs YHukanbHblin BSR gna gomeHa PIM-SM.

Hactpouka rpaHuy BSR
Mo ymonyaHuio rpaHmubl BSR He HAacTpOEHbI.
3anyctute ip pim bsr-border, 4toObl HACTPOUTL UM OTMEHNTL HACTPOWKY rpaHnL BSR.

[Mocne HacTpovku 3TOM KOMaHAbl coobuwleHnda BSM, nonyyeHHble wHTepdericom, OyayT
OoTOpOoLLEHbI 1 HEe ByayT nepecbinaTbCs 3TUM MHTEPMENCcoM, YTo NnpegoTepaLlaeT gpnya BSM.

PunbTpauua BSM
Mo ymonyaHuio BSM n3 BSR He counbTpyroTes.

3anyctute ip pim accept-bsr list { <1-99> | <1300-1999> | WORD }, 4yto6bl HacTpouTb
dunbTpaumo BSM.
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Ecnun ata dyHKUMs BKINOYeHa, MHTeEpdENC NPpMHUMAET ToNbKo pasbopumBble BSM; ecnn aTa
yHKUMSA OTKNOYeHa, Bce BHewHuWe BSM OyayT npuHUMAaTbCs YCTPOMCTBOM, Ha KOTOPOM
paboTtaeT PIM-SM.

Hactponka pa3bopumBbix agpecoB C-RP u rpynn multicast, KoTopble
obcnyxuBarT ansa BSR-kaHanaaTa

Mo ymonuaHmto naketbl Candidate-RP-Advertisement (C-RP-Adv) He dunbTpyoTca
BSR-kangngaTtom.

3anyctute ip pim accept-crp list { <100-199> | <2000-2699> | WORD }, 4To6bl HacTpouTb,
GunbTpoBaTh Nn nakeTbl C-RP-Adv.

Ecnn ata dyHkuma BknoyveHa, agpeca C-RP un cooTteeTcTBylOowiMe rpynnbl  multicast
GunbTpyoTca KaHgungatom BSR. Ecnv ata OyHKUMS OTKMAOYEHA, BCE BHELLUHME MaKeTbl
C-RP-Adv npuHumatoTca kaHamaatom BSR.

PaspeweHune C-BSR nonyyatb naketr C-RP-ADV, cuyetuuk npecdukca
(Prefix-Count) koToporo paBeH 0
Mo ymonyuanuio kaHgmaat BSR He moxeT nonyunts naket C-RP-ADV, cyeTuuk npedukca (Prefix
Count) koTtoporo paBeH 0.

3anyctute ip pim accept-crp-with-null-group, 4ToGblI HACTPOUTL, CEAYET NK NonyYaTb NakeT
C-RP-ADV, cyeTuuk npedmkca kotoporo paseH 0.

Ecnn ata dyHkumna BkntoveHa, naket C-RP-ADV, cueTunk npedmkca Kotoporo paseH 0, MOXeT
ObITb nonyyeH kaHgngatom BSR. Ecnu ata dyHKuma oTkmoveHa, nakeT C-RP-ADV, cyeTunk
npedwmkca kotoporo paseH 0, He MoxeT bbITb nonyyeH kaHangaTtom BSR.

6.3.6. MexaHn3sm RP

B cetn PIM nocpencteom crtatmyeckon KoHdpurypauum RP unmM gnHammdeckoro Bbibopa RP
Kaxabin mappyTtnsatop PIM MmoxeT y3HaTb MectononoxeHne RP. RP kak root RPT — aTo
TOYKa, B KOTOpOW HaxoauTca RPT v oTkyaa nepecobiniaetca Tpaduk AaHHbIX RPT.

6.3.6.1. MpuHUMN paboTbl

Bce PIM-mapwpyTtmnsatopbl B ogHOM gomeHe PIM gomkHbl GbiTb conocTaBreHbl ¢ TeM xe RP,
4YTO M KOHKPETHbIN agpec rpynnbl multicast. B cetn PIM RP MOXHO HacTpouTb Kak CTaTU4YeCKui
U1 QMHaMUYECKUN.

Crtatundeckana RP

B cratndeckon koHgurypauum RP agpeca RP HacTpamBatoTCA HenoCpencTBEHHO Ha
MapLpyTtusaTtopax PIM, n aTn agpeca nayyarotcs Bcen cetbio PIM.

OnHamuyeckasa RP

B pgomeHe PIM-SM cywectBytoT RP-kaHouaatbl, KOTOpble OTNPaBNsAlOT unicast-nakeThbl
(skrtovan agpeca RP wm rpynnbl multicast, koTopble oHu obcnyxuBaioT) B BSR, koTophbin
nepuoanyeckn reHepupyet RP-kaHOMAATOB M NakeTbl Ha4YanbHOW 3arpy3kn COOTBETCTBYHOLLMNX
afdpecoB rpynnbl. TN NaKeTbl Ha4yanbHOW 3arpy3kn nepegatotcd hop 3a hop-om B gomeHe, a
Takke TMPUHMMAKTCA U COXPaHAKTCA MapuwpyTtusatopamu PIM, KoTopble NPUMEHSAT
Xelw-(PyHKLUMIO ONs COMOCTaBneHWs agpecoB rpynnbl ¢ KaHaugatom RP, koTopbin MOXeT
npenocTaBnsTb cepBuchl. 3aTemM cooTBeTcTBME RP 3TUM rpynnoBbiM agpecam multicast moxeTt
ObITb NOOTBEPXKAEHO.

6.3.6.2. ConyTcTBYKOLWAA KOHdUrypaums

Hactpowka cratnyeckux agpecoB RP
Mo ymonyaHuio agpec RP He HacTpoeH.
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3anyctute ip pim rp-address rp-address [ access-list ], 4ToGbl HaAcTpPOUTbL CTaTUYECKUI
RP-agpec onsa mapwpyTtusatopa PIM.

Utobbl wncnonb3oBatb cTratumdeckue agpeca RP, cratmyeckme agpeca RP Bcex
MapwpyTtmsatopoB B gomeHe PIM-SM  pgomkHbel  ObiTb  OAMHAKOBBIMW,  YTOObI
multicast-mapLpyTtnsauua PIM SM octaBanack CornacoBaHHOW.

HacTpounka agpecoB kaHgupartoB C-RP
Mo ymonyaHuio agpec C-RP He HacTpoeH.

3anyctute ip pim rp-candidate interface-type interface-number [ priority priority-value ] [
interval interval-seconds | [ group-list access-list | gns HacTponkm unM OTMEHbI
MapLpyTtmsaTtopa PIM B kayecTBe kaHanaaTta C-RP.

Mocne Toro, kak kaHaMgaT RP HacTpOeH, OH MOXeT NepuoauYeckn OTnpaBnATb MNakeTbl
C-RP-Adv B BSR, 1 nHcpopmaums, nepeHocmasn atumm naketamm C-RP-Adv, 6yget obbssneHa
BceM PIM-SM B gomeHe, obecneunBas yHUKanbHOCTb conoctasneHus RP.

UrHopupoBaHue npuoputeta RP B RP-Set
Mo ymon4yaHuo HacTpoeH C-RP HawuBbICcLLEero npuoputeTa.

3anyctuTte ip pim ignore-rp-set-priority, 4tobbl BbIGpaTh UM OTMEHUTL BbIGOP NpuopuTeTa
RP npu Beibope cooTBeTcTBYOWeEro RP B rpynne multicast.

Ecnun Bbl xoTuTe BoIGpaTh RP 13 HeckonbkMx RP, KoTopble 06CcnyxnBatoT O4MH 1 TOT Xe agpec
rpynnbl multicast, Bbl MOXeTe 3anyCcTUTb 3Ty KOMaHAy, 4ToObl MrHopmpoBaTb npuoputeT RP.
Ecnu ata komaHaa He HacTpoeHa, npuoputeT RP ByaeT yuntbiBaTbCa Npu cpaBHeHUU AByX RP.

6.3.7. Pernctpauunsa uHcgpopmaumm o6 nctouyHuke multicast

Korga nctoyHuk multicast o6HapyxeH B cetu, DR nctoyHumka otnpasnsiet naket Register Ha RP,
KOTOpbI Nony4aeT nHdopmauuio o6 NCToYHMKE 1 multicast-nakeT.

6.3.7.1. MpuHUMN paboTbl

Korga DR uctoyHuka nonydaet multicast-nakeT OT X0CTa, HANPSAMYK MOAKMOYEHHOIO K HEMY,
DR mnctouHnka nHkancynmpyeT multicast-nakeT B nakeT Register n otnpaensieT unicast-naket B
RP gonst dopmumpoBaHus 3anucu (S, G).

Ecnun y RP ecTtb ncxogawmm nutepdenc gnga 3anncu nepecbisiki, OH MHKaNCcynupyeT nakeT
OaHHbIX W NepeckIfiaeT ero Ha UCXoAALNIN MHTepdEeNC.

Ecnny RP HeT 3anncu nepechiniku TEKYLLLEN Pynnbl, OHa reHepupyeT 3anuch (S, G) 1 BknovaeT
Tanmep. Ecnn Bpemsa Tanmepa uctekno, RP oTnpasnsaeTt nakeT Register-Stop Ha DR, 4To6bl
yaanutb 3anucb. DR nctoyHnka otnpaBnseT nakeT NpoOBEpPKU OO UCTEYEHUS BpeMeHW nocrie
nony4yeHuns naketa Register-Stop.

Ecnn DR He nony4yun nakeT Register-Stop, DR B UICTOYHUKE AAHHbLIX TaiM-ayTa UHKancynmpyeT
OaHHble multicast B nakeT Register n otnpaeuT unicast-nakeTt Ha RP.

Ecnn naket Register-Stop nonyyeH DR, 3agepxka OyaeT BbINOSHEHA elle pas, U naket
nposepku ByaeT oTnpasBneH 40 3a4ePXKKN.

6.3.7.2. ConyTcTBYKOLWAA KOHUrypaums
O6GHapyxeHuMe AOCTYNHOCTM nakeTa Register
Mo ymonyaHuio gocTynHocTb RP He onpepenseTcs.

3anyctute ip pim register-rp-reachability, 4Tobbl HacTpouTb NN OTMEHUTbL OBHapyxeHue
poctynHoctu RP.
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Bbl MOXeTe BKIOUMTL 3Ty OYHKLUMIO, eCriv XoTuTe onpeaenuTb, JocTyneH nn RP ong nakeTa
Register, otnpasneHHoro ua DR. MNocne BknoveHusa aton pyHKuun DR onpeoenut 4OCTYNHOCTb
naketa Register nepen ero otnpaskon Ha RP, a mmeHHo, DR npoBepuT, CyLlecTByeT nn
Mapwpyt K RP B 3anuMcm  unicast-mapwpytMsaumm M 3anMcu  CTaTUYEeCKoWm
multicast-mapwpyTtnsaumm. Ecnu mapLipyT He cyliecTByeT, nakeT Register He OyaeT oTnpasneH.

Hactpounka RP ansa counbTpauum agpecoB naketoB Register
Mo ymonyaHuto Bce nakeTbl Register nonyyatoT RP.

3anyctuTe ip pim accept-register { list access-list [route-map map-name ] | route-map map-
name [list accesslist | } ansa Hactporikn RP gna dounbTpauum vnm oTMeHbl unbTpauum
NCXOAHbIX afpecoB NOMy4YeHHbIX NakeToB Register.

Bbl MoxeTe 3anyctuTb 3Ty KOMaHZy, €cnu XoTuTe oTdurbTpoBaTh agpeca WUCTOYHMKA
nony4veHHbIX naketoB Register. Ecnu ata yHKUMS He BKIOYEeHa, Bce nakeTbl Register dyayT
nonydeHbl RP. Ecnun ata dyHKuMa oTknoyeHa, obpabaTbiBaoTCA TONMbKO Te nakeTbl Register,
YbM agpeca MCTOYHMKA W agpeca rpynn multicast BKNOYEHbl B CMIUCKU yNpaBreHnus SOCTYNoM
(ACL); B npoTMBHOM criyyae nakeTbl OyayT pmnbTpoBaThLCS.

OrpaHunyeHMe CKOpOCTU OTNpaBKK NakeTa Register
Mo ymonuaHuio CKOPOCTb OTMNpaBKu naketa Register He orpaHnyeHa.

3anyctute ip pim register-rate-limit rate, 4To6bl OrpaHNYMTL UNU OTMEHUTbL OrpaHuyeHue
CKOPOCTU OTMpaBKM nakeTa Register.

Ecnn HactpoeHa copma no 3TOW KOMaHAbl, CKOPOCTb He OrpaHudMBaeTcd. JTa KomMaHga
OEencTByeT ToNbKo Ansa naketa Register kaxgoro (S, G) nakeTa, HO He 44 Bcex nakeToB Register
BO BCEW CUCTEME.

BbluncneHue KOHTPONILHOU CyMMbI BCen ANMUHbI NnakeTta Register
Mo ymonyaHuio KOHTpONbHaA cymMa naketa Register paccunTbiBaeTcs, kKak 3TO NpeayCMOTPEHO
NPOTOKOSIOM.

3anyctute ip pim register-checksum-wholepkt [ group-list access-list ], 4To6blI HacTpouTb
KOHTPOMbHY CyMMYy ANWHbI NakeTa Register.

Bbl MOXeTe BKMOUYUTL 3TY PYHKUMIO, €CrM XOTUTE BKIMIOYUTL OJIMHY WHKaMNCyNMpPOBaHHbIX
multicast-nakeToB B KOHTPONbHYIO CyMMYy AnuHbl naketa Register. Ecnn ata dyHkumsa
OTKIMtOYeHa, KOHTpOnbHaA cymma nakeTa Register paccuntbiBaeTcs, Kak 3T0 NpegycMOTPeHO
NPOTOKOSIOM.

Hactpoka RP pagna nepecbinkn naketoB  multicast-gaHHbIX  Ha
downstream-uHtepcencbl nocne gekancynauum naketoB Register

Mo ymonuaHuio naketbl Register He gekancynupytotcs, a multicast-nakeTbl He NepeckbinarTcs
Ha MHTepdEeNChbI.

3anyctuTe ip pim register-decapsulate-forward, 4ToGbI NepecnaTtb NN OTMEHUTb NEPECHINKY
nakeToB AaHHbIX Ha downstream-uHTepenChbI.

Bbl MoxeTe 3anycTuTb 3Ty KOMaHZy, €cnn XOoTuTe AdekancynupoBaTb nakeT Register un
nepecnatb multicast-naker. Ecnn ata dyHkums oTknmodeHa, multicast-naket He Oyget
nepecbinaTbCA.

Hactponka IP-agpeca nucrtouHmka naketa Register

Mo ymonuaHuo IP-agpec uctouHmnka naketa Register coBnagaeT ¢ agpecom nHtepdenca DR,
NOOKITHOYEHHOrO K UCTOYHMKY multicast.

3anyctute ip pim register-source { local_address | Interface-type interface-number } ans
HacTponku IP-agpeca NCTOYHMKA.
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Bbl MOXeTe 3anyCcTuTb 3Ty KOMaHy, eCnu XoTuTe HacTpouTb IP-agpec MCTOYHMKA nakeTa
Register, otnpaBneHHoro DR. Ecnun ata doyHKUKMA OTKMNOYEHa Unm Ucnonb3yeTcs popma aTomn
KOMaHAbl NO, agpec UcTodHuKa naketa Register 6yaet Takum xe, kak agpec nHtepderica DR,
NOOKIMHOYEHHOro K UCTOMHUKY multicast. Ecriv Bbl XoTuTe HacTpouTb local_address, HacTpOeHHbIN
agpec gormkeH 6bITb 4OCTYNeH Ang unicast-mapuwpyTa. Interface-type interface-number moxeTt
ObITb TMNMYHBIM loopback-nHTepdencom nnm nHTepdencom Apyrmx TMNoB. Agpec nHTepdgenca
AoSmkeH 6biTb 06bABNEH UNicast-mapLUpyTOM.

Hactpounka BpemeHu nogasneHus (Suppression Time) naketa Register
Mo ymonyaHuio BpemMs nogaeneHus naketa Register coctasngeT 60 c.
3anyctuTe ip pim register-suppression seconds, 4Tobbl HACTPOUTL BPEMSA NOAABNEHUS.

Ecnu Bbl 3anyctute aty komaHgy Ha DR, Bbl MOXeTe M3MEHUTb BpeMsi NOL4aBMEHNS NakeToB
Register, otnpaBneHHbix ¢ DR. Ecnun Bbl 3anyctute 3Ty KOMaHay, HO He 3anycTute ip pim rp-
register-kat Ha RP, nepnog keepalive RP 6ygeTt nameHeH.

Hactpouka BpemeHu npoBepku nyctoro naketa (Null) Register
Mo ymon4yaHuio BpeMsi NpoBepKy cocTaensieT 5 c.
3anyctute ip pim probe-interval interval-seconds, 4ToGbl HACTPOUTL BPEMS MPOBEPKMU.

B nHTepBane BpemeHu 00 UcTeveHus TaMm-ayTa nogasrneHnsa naketoB Register DR ncroyHuka
MOXeT OTnpaBuTb MycTon nakeT Register Ha RP. 3TOT BpeMeHHOW WHTepBan HasblBaeTcs
BPEMEHEM MPOBEPKN 1 MO YMOMNYaHUo coctasnseT 5 c.

HacTtponka Bpemenn RP KAT

Mo ymonyaHuio ucnonb3yeTcs 3HadeHue Mo ymonyaHuto ansa tammepa keepalive (KAT).
3Ha4eHune Mo ymMonyaHuio paccymTbiBaeTcs crneayowmm obpasom: Bpems nogasneHuns naketa
Register x 3 + Bpemsi npoBepku NycToro naketa Register.

3anyctuTe ip pim rp-register-kat seconds, 4ToGbl HacTpouTb Bpemsa KAT.

Bbl MOXeTe 3anycTuTb 3Ty KOMaHAy, eciv XoTuTe HacTpouTb Bpems keepalive (S, G) nakeTa
Register, oTnpasneHHoro ¢ RP.

6.3.8. CosgaHue RPT

Korga yyacTHuk rpynnbl obHapyxeH B ceTu, DR, nogknovarowuncs K yv4acTHUKaM rpynnbl,
oTnpaBnsieT nakeTbl B CTOpoHy RP anst cbopmumpoBaHua RPT. Ecnu nctouynmnk multicast yxe
CyLLIeCTBYET B CETU, NAKeTbI, NOCTyNuBLIME Ha RP, MOryT ObITb OTNPaBneHbl y4acTHUKaM rpynnbl
no RPT.

6.3.8.1. MprHUKMN paboTbl

YUrtobbl co3gaTth RPT, BbINONHUTE criegylowme gencTBus:
DR-npuemHuk nony4yaet naket Report o BkntoveHun IGMP (*, G) oT npnHMMaroLen CTOPOHbI.

Ecnn DR He gaBndetca RP aton rpynnel (G), DR otnpaeut naket (*, G) Join B cTopoHy RP.
MapwpyTtusaTop, nonyyarowmn atoT (*, G) nakeT Join, OygeT oTnpaeBnsTe NakeT hop 3a hop-om,
noka oH He ByaeT nony4veH RP, 4yTo o3HavaeT, 4yTo RP npucoeamHmncs k RPT.

Korgaa XoCT MCTOYHMKa OaHHbIX OTnpaBnseT multicast-gaHHble rpynne, WUCXOAHble AaHHble
nHKancynupyoTca B nakete Register n otnpasnsaoTcs ot DR nctouHunka k RP B unicast-pexume.
3atem RP pekancynupyeT naket Register, nssnekaeTr nakeTbl OaHHbIX M NepecbinaeT aTu
NnakeTbl KaXXO4oMY Y4aCTHUKY rpynnsl no RPT.

RP oTtnpasnseT nakeTbl (S, G) Join N0 NCTOYHMKY AaHHbIX, YTOBbI NpucoeanHuTbea K SPT aTtoro
NCTOYHMKA.
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Mocne co3panua SPT mexay RP n ncxogHeiM DR nakeTbl JaHHbIX U3 UCTOYHMKA AaHHbLIX OyayT
OTnpaBneHbl B AekarncynuposaHHoM Buae Ha RP soonb SPT.

Korga nepsbln nakeT multicast-gaHHbix noctynaet Ha RP no SPT, RP oTnpaBngaet nakeT
Register-Stop ncxogHomy DR, 4ToGbI NpekpaTuTe oTnpaBky nakeTta Register. MNocne Toro kak
DR ncToyHuka nonyyaet nakeT Register-Stop, oH npekpallaeT nHkancynmposatb naket Register
n otnpasnsaet naket no SPT Ha RP, kOoTopbI NepeckbinaeT NakeT KaxaoMy YY4aCTHUKY rpynnbl.

6.3.8.2. ConyTcTBYrOLana KOHdUrypaums

Hactpouka uHTepBana otnpaBku naketa Join/Prune
Mo ymon4yaHuio nHTepBan oTnpasku naketa Join/Prune coctaensaeT 60 cekyHA.
3anyctuTe ip pim jp-timer seconds, 4Tobbl HACTPOUTL MHTEPBAN OTNpPaBkK nakeTa Join/Prune.

Bbl MOXeTe 3anyCcTutb 3Ty KOMaHAay, YToObl HACTPOUTbL MHTEPBa OTNpaBku naketa Join/Prune.
Ecnn He HacTpoeHo, 3HavYeHMeM no ymonyanuwo dyaet 60 c.

6.3.9. CosgaHue SPT

Korga nakeTbl gaHHbix pgocturawoT DR, nogknwovarowerocs K ydactHukam rpynnel, DR
oTnpasnseT 3TU NakeTbl K UCTOYHUKY multicast ana dopmupoBanns SPT, a multicast-nakeTbl
OTNPaBNAKTCS y4acTHUKaM rpynnbl no SPT. Takum o6pa3om cHuxkaeTcs Harpy3ka Ha RP B RPT,
n DR uctoyHuka byget npuxoanTb K NpuemMHnKy DR ¢ MeHbLUMM Konn4ecTBom hop-oB.

6.3.9.1. MpuHUMN paboTbl
YUTtobbl cosgaTth SPT, BeiNnonHUTE crnegylowme AencTBuUS:

DR-npuemHuk otnpaendaeTt naketbl (*, G) Join k ncxogHomy DR no SPT, a naketbl (¥, G) Join
3aTeM oTnpaBnaTca hop 3a hop-om, noka oHu He ByayT nonyyeHbl ncxoaHsiM DR, o6pasys
SPT.

6.3.9.2. ConyTcTBYrOLaA KOHdUrypaums

Mo ymonyaHuio nepekrnovyeHne SPT He BKIOYEHO.

3anyctute ip pim spt-threshold [ group-list access-list ], 4ToGblI HacTpouTb, crnegyeT nu
nepekno4vaTbca Ha SPT.

Ecnn ata dyHKLMs BKNoYeHa, Npy npuemMe nepeoro (S, G) nakeTa 3anyckaetcs nakeT PIM Join
n cosgaetcs SPT. Ecnn ykasaH group-list, Bce ykasaHHble rpynnbl 6yayT nepekntoyeHsl Ha SPT.
Ecnn wncnonb3yetca dopma no 9ToM KOMaHgbl U group-list He ykaszaH, RPT He Oyget
nepeknodeH Ha SPT, a DR octaHeTca B RPT n otnpasuT nakeT Prune Kk ncxogHomy DR; ecnu
ncnonb3yeTtcs bopMma No 3Ton KOMaHAbl U ykasaH group-list n yto cnmckm ACL HacTpoeHkl, 3TO
O3HavaeT, 4To CBA3b Mexay group-list m cnuckamm ACL OTMeHsieTcs, M BCEM rpynnam
paspelueHo nepekmnovaTtecd ¢ RPT B SPT.

6.3.10. ASM n SSM

MapuwpyTtusaTtop PIM MoxeT ogHOBPEMEHHO NpPenocTaBndATb yenyrm multicast kak no mogenm
ASM, Tak 1 no mogenn SSM. Mogenb SSM npumeHseTca K rpynnam, agpeca KoTopbIX
HaxoadaTca B AuanasoHe agpecoB SSM. [na gpyrux rpynn mucnonb3ynte mopgens ASM. B
mogenu ASM ans nonyyaTtensa multicast ykasbiBaeTca Tonbko rpynna multicast (G), a UCTOYHMK
multicast (S) He ykasbiBaeTca. B mogenn SSM ans nonydatensa multicast moryT 6biTb yKkasaHbl
Kak nctouHmk multicast (S), tak n rpynna multicast (G).
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6.3.10.1. MpuHUMN paGoThbI

NMPUMEYAHMUE: yTtobbl peannsoBate SSM B mapLupytunsaTtope |IPv4, Heo6xoaMmo NnpuMeHNTb
IGMPV3 ansa ynpaBneHus yyactmeMm Mexay XOCTOM M ycTpownctBamu, a PIM-SM Heobxognmo
NPUMEHUTbL AN NOAKITYEHUS K yCTPONCTBaM.

B mogenn SSM, nockonbky npueMHuK multicast ysHan (S, G) uctodyHuka multicast yepes
onpedeneHHbI KaHan (Hanpumep, MOCeTVB CcepBep unu nonyunB oObsiBNeHWe), Koraa
npuemHunky multicast Heobxogmmo 3anpocuTb cepBuc multicast, npuemHuk multicast moxeTt
otnpasutb naket Join IGMP (S, G) mapwpyTtusaTtopy nocrnegHero hop-a. Hanpumep, kak
nokasaHo Ha PucyHke 6-4, npuemHuk multicast 1 otnpasnseTt naket Join IGMP (S, G) ans
3anpoca cepauca multicast (S, G). lNocne Toro kak MmapLupyT1saTop nocrnegHero hop-a nonyvaet
naket Join IGMP (S, G), oH oTtnpaenseT naket Join PIM (S, G) uctoyHuky multicast hop 3a hop-
oM. Kak nokasaHo Ha PucyHke Huxe, koraa R1 nonyyaet nakeT Join IGMP (S, G), oTnpasnieHHbIN
oT multicast-npuemHuka 1, R1 otnpasnseT naket Join PIM (S, G) Ha R3, koTopbii 3aTtem
oTnpasnseT naket Ha R4, Tem cambiM chopmupys coeauHeHne SPT npuemHuka multicast u
NCTOYHKUKa multicast.

—» IGMPv3 Join —» PIM(S,G)Join ----» Multicast Data

R3

Cepsep multicast

R1

MpuemHmk A MNpuemHuk B

PucyHok 6-4. Mogenb SSM

[ns co3pgannsa mogenn SSM Heob6xoanMO BbINOMNHUTL cnegyowme TpeboBaHus:

e [lpuemHuky multicast Heobxoammo 3apaHee y3HaTb (S, G) mcToyHuka multicast, n
Heobxogumo oTnpaBuTb nakeT Join IGMP (S, G), ecnu npuemMHUKY Heobxoanmo
3anpocuTb cepBmc multicast.

e IGMPvV3 gomkeH 6bITb 3anyLleH Ha nHTepderice mapLupytusaTtopa nocrnegHero hop-a,
noAknoyatoLlerocs kK npuemHuky multicast. IGMPv1 n IGMPV2 He nogaepxusatoT SSM.

e PIM-SM n SSM gosmxHbl 6biTb 3anyLweHbl Ha YCTPOMUCTBAX, COEAMHSAOLMX NPUEMHUK
multicast n nctouyHnk multicast.

NMPUMEYMAHUE: amnanasoH rpynn SSM no ymonyanmioo — 232/8. Bbl MoxeTe 3anycTutb
KOoMaHgy, YTobbl U3BMEHUTb 3HaYeHUe.

SSM umeeT cnegyowme ocobeHHOCTH:
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e [lpuemHuk multicast moxeT 3apaHee y3HaTb MHOpMaLmo 06 NCTOYHMKe multicast no
onpegeneHHoOMy KaHany (Hanpumep, NoceTUB CepBeEpP MM NosyunB ob6baBNeHME).

e Mopgenb SSM — 310 onpeaeneHHasa noacetb PIM-SM. OH obpabaTtbiBaeT TONbLKO
naketbl PIM (S, G) Join n PIM (S, G) Prune n otbpacbiBaeT nakeTbl, cBA3aHHble ¢ RPT,
Hanpumep, nakeTbl PIM (*, G) Join/Prune, koTopble HaxoasiTcst B 06nactu OencTeums
SSM. Ecnn SSM obHapyxut nakeT Register B npegenax obnactu OenWCTBUSA, OH
HeMeaNeHHo OTBETUT nakeTom Register-Stop.

e Ecnnm RP He Tpebyetcs,

BblnonHsATcA. Bce MDT B SSM aBnstoTca SPT.

6.3.10.2. ConyTcTBYrOLWas KoHdUrypauums

ASM BKMOYEH MO YMOMYaHUIO.

BbIOOpP M pacnpocTpaHeHne wHdgopmaumn RP  He

3anyctute ip pim ssm { default | range access-list }, 4ToGbl HacTpouTb, criegyeT nu

nepeknto4vaTbca Ha SSM.

B SSM multicast-nakeTbl MOryT ObITb MOMy4YeHbl UCTOYHMKOM Multicast HanpsAMyto, HO He o

«aepeBy» RP.

6.4. KoHdurypauusa

KoHdurypaums

OnucaHue u KomaHaa

HacTtporka OCHOBHbIX
dyHkunn PIM-SM

(O6sasaTenbHO) Ncnonb3yeTca Ans HaCcTpoKrkK ycnyrm multicast

ip multicast-routing

BkniovaeTt
multicast-mapwpytnsauuio 1Pv4

ip pim sparse-mode

BkntoyaeT PIM-SM

ip pim rp-address

HactpanBaeT ctatnyeckyto RP

ip pim rp-candidate

HactpansaeT C-RP

ip pim bsr-candidate

HactpauBaet C-BSR

ip pim ssm

Bkntovyaet SSM

Hactporka coceaen
PIM-SM

(OnuunoHankbHo) Ncnonb3yeTcs aAns HaCTPOWKM NapamMeTpPOB OTNPaBKK
1 nonyyeHusi naketoB Hello mexagy cocegamm

ip pim query-interval interval- | HactpanBaet WHTepBan
seconds oTnpasku nakeTtoB Hello

ip pim propagation-delay | HactpamBaeT 3agepxKy prune
milliseconds propagation
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KoHdurypauus

OnucaHve n kKomaHAaa

ip pim override-interval
milliseconds

HactpavBaet wHTepBan prune
override

ip pim neighbor-tracking

BkntovaeTt BO3MOXHOCTb
nogaeneHns uHTepdenca ans
OTnpaBku nakeTos Join

HacTtpolika cocenen
PIM-SM

ip pim triggered-hello-delay
interval-seconds

HactpauBsaet 3a0epxKy
oTtnpaeBku naketos Hello

ip pim dr-priority priority-value

HactpauBaet npuoputer DR
naketa Hello

ip pim neighbor-filter access_list

HacTtpaunBaeTt dumnbeTpaumo
cocegen

HacTtpouka
napameTpos BSR

(OnuunoHankHo) Ncnonb3yeTca ans

HacTpourkn BSR

ip pim bsr-border

HacTtpauBaeT rpaHunubl BSR

ip pim accept-bsr list { <1-99> |
<1300-1999> | WORD }

HactpaunsaeTt OorpaHuyeHne
nakeToB BSM Ha
MapLupyTtusatope PIM

ip pim accept-crp list access-list

HacTtpauBaeTt C-BSR ans
NpOBEepKM [AuanasoHa agpecos
C-PR

Hactpowka
napameTpoB RP n DR

(OnuuoHanbHo) Ucnonb3yeTcs ans
DR

HacTponkn napametpoB RP unu

ip pim ignore-rp-set-priority

UrHopupyeT npmnoputeTt C-RP

ip pim register-rp-reachability

lNosBonsetr wucxogHomy DR
obHapyxuBaTb  AOCTYMNHOCTb
RP

ip pim accept-register list access-
list

Hactpaunsaet AnanasoH
NCTOYHMKA
3aperucTpmpoBaHHbix (S, G)
agpecoB

ip pim register-rate-limit rate

OrpaHnuunBaeT CKOpOCTb
oTnpaBku naketoB Register
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KoHdurypauus OnucaHue u KomaHaa
ip pim BbluucnseTr KOHTPOIbHYO
register-checksum-wholepkt [ | CYMMY BCero naketa Register
group-list access-list |
Hactporika ip pim BkntovaeTt RP ans

napameTpoB RP n DR

register-decapsulate-forward

aekancynsauumm naketa Register
N nepecbinaeT multicast-naket
Ha UHTepenChbI

ip pim register-source

{ local_address |
interface-number }

Interface-type

Hactpaunsaet IP-agpec
NCTOYHUKa NakeTa Register

ip pim  register-suppression

seconds

HactpauBaet BpeMs
nogaeneHus naketa Register

ip pim probe-interval seconds

HactpauBaeTt Bpems npoBepku
nyctoro naketa Register

ip pim rp-register-kat seconds

HactpanBaeT wuHTepBan KAT
Ha RP

Hactpouika
MHTEepBana oTnpaBKu

nakeTta Join/Prune

(OnuuoHanbHO) UcnonbayeTcst ona ykasaHusl MHTepBana oTnpaBku

naketa Join/Prune

ip pim jp-timer seconds

HactpanBaeT wuHTepBan
oTnpaeku naketa Join/Prune

ans

HacTpoiika
MapLupyTM3aTopa
nocnegHero hop-a
ONs NepekoyeHus ¢
RPT Ha SPT

(JononHutensHo) Mcnonbayetca ons nepekntodeHnsi ¢ SPT Ha RPT

ip pim spt-threshold [ group-list
access-list ]

BkntoyaeT nepekntoveHme SPT

6.4.1. HacTponka oCHOBHbIX ¢pyHKUun PIM-SM

6.4.1.1. AcpdekT koHduUrypaumm

e Cospgante cetb PIM-SM u obecneybTe WCTOYHUKM AaHHbIX U MNONb30BaTeNbCKME
TepMuHarnsl B ceTn ceprcom multicast IPv4.

e MoxHO HacTpouTb Nobyto mogens ASM, SSM mnnun obe.

6.4.1.2. NMpumeyaHunsn

e PIM-SM Heo6xoaMmo MCNonb30oBaTb CyLUECTBYKOLWME unicast-mapwpyTbl B CeTW.
MoaTtomy B ceTM HEOBXOAMMO HACTPOUTb unicast-mappyThbl IPv4.
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e Ecnu cetb PIM pgomkHa noggepxuBaTb cepBucbl multicast SSM, HeoGxoanmo
HacTpouTb conocTtasnenne IGMPv3 nnm SSM.

6.4.1.3. LLlarn HacTpounku

Bknro4yeHune multicast-mapwpytusaumum IPv4
e Ob6s3aTenbHbIn.

e Ecnu He ykasaHo, multicast-mapLupytusaumst IPv4 gorkHa GbiTe BKIOYEHA HA KaXXaoM
mMapLupyTusaTope.

BkniouyeHue PIM-SM
e (O0ba3aTenbHbIN.

o Ecnu He ykasaHo, PIM-SM porkeH ObiTb BKMIOYEH Ha crneylowmx mHtepdencax:
UHTepdencax MexceTeBoro MapLupyTmnsatopa, uHTepgencax cratndyeckmx RP, C-RP un
C-BSR, a Takke wuHTepdencax, MOAKMOYAKWMXCA K WCTOYHMKY multicast u
NoMnb30BaTENbCKMM XOCTaM.

HacTtponka RP

o RP pgomkeH 6bITb HAaCTpoOeH, ecnu cepeuc multicast ASM gomkeH ObiTb NpegocTaBneH
B ceTn PIM.

e RP MOXHO HacTpouTb B TPEX MOAENAX: HACTPOWKA TONbKO cTaTnveckoro RP, HacTpowika
TONbKO ANHammyeckoro RP 1 HacTpowka Kak cTaTuyeckoro, Tak u guHammyeckoro RP.
Ecnn HacTpoeHbl kak ctatndeckas RP, Tak u gnHamudeckaa RP, gauHamudeckaa RP
nmMeeT NpuopuTeT Hag ctaTudeckon RP.

e Hactponka crtatudeckoro RP: ecnv He ykasaHo, ctatuyeckun RP gomkeH ObiTb
HaCTPOEH Ha Ka)KgoM MapLupyTu3aTope.

e Hactponka gumHammyeckoro RP: ecnu He ykasaHo, C-RP m C-BSR gomkHbl ObiTb
HaCTPOEHbI HA O4HOM WM HECKOSbKMX MapLUpyTM3aTopax.

BknroyeHne SSM

e SSM HeobxogMmo BKMOYUMTL, ecnn B ceTu PIM HeobGxoaumo npenocTaBnATb cepBuc
multicast SSM.

e Ecnu He ykasaHo, SSM formmkeH ObITb BKITHOUYEH HA KaXkgoM MapLLpyTu3aTope.

6.4.1.4. NpoBepka

Otnpaensante multicast-nakeTbl N3 UCTOYMHMKA Multicast rpynnam B gruanasoHe agpecoB ASM u
SSM 1 npucoeanHANTE XOCTbl NONb30BaTENEN K 3TUM rpynnam.

e [lpoBepbTe, MOryT N NOfb30BaTENbCKNE XOCTbI YCMELHO NofyYaTh NakeTbl U3 KaXKaom
rpynnbi.

e [lpoBepbTe, nNpaBUfBHO JNiKM CcO3daHbl  3anucn  MapwpyTtusauun  PIM-SM Ha
MapLupyTmMsaTopax.

6.4.1.5. CBA3aHHbIe KOMaHAbI

Bknro4yeHune multicast-mapwpytusaumm IPv4

KomaHga ip multicast-routing
KomaHaHbIn Pexwum rnobanbHon koHurypaumm
peXunm
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BkniouyeHue PIM-SM

KomaHpa ip pim sparse-mode
KomaHaHbIn Pexnm HacTponkm nHtepderica
pexum

PykoBoacteo no
NCNONb30BaHNIO

PIM-nHTepcbencbl OOMKHbI HaXoAMTbCS Ha YpoBHe 3, BKIOYas:
UHTepdencbl MapLipyTu3aummu, noptel arpernposaHus (AP), BupTyanbHble
UHTepdencel kommyTtaTopa (SVI) un loopback-nHtepdencei.

[Ons scex nHtepdencos PIM gormkHbl 6biTe JOCTYNHbI UNicast-mapLupyThl
IPv4

HacTtpounka ctatuyeckoro RP

KomaHga ip pim rp-address rp-address [ access_list ]

Onuncanne rp-address: ykasbiBaeT agpec RP.

napameTpa access_list: ykasbiBaeT [OManasoH a;pecoB  rpynmbl  multicast,
obcnyxunBaemMbix ctatnyecknum RP ¢ ucnonssosanvem ACL. Mo ymonyaHuio
RP obcnyxuBaeT Bce rpynnbl

KomaHgHbIn Pexunm rnobanbHon koHdurypauum

pexunm

PykoBoacteo no
MCNONb30BaHNIO

OTa KoMaHga ucnonb3yeTcs AN pasmeLleHns ctaTudeckoro RP.

Cratnyeckmn RP  pomkeH WMETb  XOpOoLlyk  NPOM3BOOUTENBbHOCTb
MapLupyTM3aLmu. PekomeHayeTcsa ncnonb3oBaTb agpec
loopback-uHTtepdenica B kayecte ctatnyeckoro agpeca RP.

Cratnyeckmn RP Bcex MmapLupyTn3aTopoB AOSPKEH ObiTb OOMHAKOBbLIM
(Bkntovan agpec RP mn gmanasoH agpecoB rpynnbl multicast, koTopble OH
obcnyxuneaer). PekomeHayeTcs ncnonbL3oBaTb agpec
loopback-uHTtepdenca B kayecTe ctatuyeckoro agpeca RP.

Harpysky MOXHO pa3genuTb, eCrnv Bbl HACTPOUTE HECKOSMbKO CTaTUYEeCKMX
RP ans obcnyxuBaHna pasHbix agpecoB rpynn multicast. PekomengyeTcs
ucrionb3oBaTb agpec loopback-nHtepderica B kadecTBe CTaTMYECKOro
agpeca RP

Hactpounka C-RP

KomaHga ip pim rp-candidate interface-type interface-number [ priority priority-value
] [ interval seconds ] [ group-list access_list ]

Onuncanne interface-type interface-number: ncnonb3dyeT agpec 3Toro nHtepderica B

napameTpa kayecTtBe agpeca C-RP.

priority priority-value: copeBHyeTcs 3a npmoputet RP. Bonbliee 3HayeHne
yka3biBaeT Ha 6onee BbICOKMIA MNpuopuTET. 3HAYEHWEe HaxoauTcs B
AnanasoHe ot 0 go 255 (no ymonyanuio 192).
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interval seconds: ykasbiBaeT uHTepsan otnpasBku naketa C-RP B BSR.
3HayeHne Bapbupyetca oT 1 go 16 383 (no ymonyaHuio 60).

group-list access_list: ykasbiBaeT AnanasoH agpecosB rpynnbl multicast,
o6ecnyxmBaembix C-RP ¢ ncnonb3osaHnem ACL. Mo ymonuyanuio C-RP
obcnyxmBaeT Bce rpynnbl multicast

KomaHgHbIn
peXxnm

Pexwum rnobanbHon KoHUrypaumm

PykoBoacTeo no
NCMNOMb30BaHUIO

3OTa komaHaa Ucnonb3yeTcs AN HACTPOWNKN MapLupyTu3aTopa kak C-RP.

C-RP pomkeH uMMeTb XOpOLUYH MNPOU3BOOUTENBHOCTb MapLUpyTM3aLMN.
C-RP n C-BSR Moryt HaxoauTbCA Ha OOHOM M TOM Xe& MapLupyTuMsaTope
WY Ha pasHbIX MapLLpyT13aTopax.

PekomeHayeTca ucnonb3oBatb agpec loopback-nHrepdenca B kayectse
agpeca C-RP.

Ecnv ogHy n Ty xe rpynny obGcnyxuatT Heckorbko C-RP, MoxHO
peanu3oBaTb N30bITOYHOCTb.

Ecnn Heckonbko C-RP o6GcnyxuBaloT pasHble rpynnbl, HAarpy3ky MOXHO
pasgenvTb

HacTtponka C-BSR

KomaHga ip pim bsr-candidate interface-type interface-number [ hash-mask-length [
priority-value ] ]

Onucanne interface-type interface-number: ncnonb3dyeT agpec 3Toro uHTepderca B

napameTpa kayecTtBe agpeca C-BSR.
hash-mask-length: ykasblBaeT ANWHY Xell-mMacku, MWCMNonb3yemMon Ans
6opbbbl 3a RP. 3HayeHne HaxoguTcss B guanasoHe ot 0 go 32 (no
ymonyanuio 10).
priority-value: ykasbiBaeT npuoputeT 60pbbbl 3a BSR. Bonbluee 3HaueHne
yKasblBaeT Ha boree BbICOKMI NpuopuTeT. 3HaveHne Bapbupyetcs ot 0 go
255 (no ymonuaHuto 64)

KomaHaHbIn Pexunm rnobanbHon koHdurypauum

peXunm

PykoBoactBo no
NCNOSb30BaHMIO

OTa KomaHaa ncnonb3yeTcs Ofa HAaCTPOWKM MapLupyTmnsatopa kak C-BSR.

C-BSR pomkeH nmeTb XOpOLUY MPOU3BOAMTESNBHOCTb MapLUpyTM3auuu.
C-RP n C-BSR moryt HaxoguTbCs Ha OQHOM M TOM e MapLupyTu3aTope
WIN Ha pasHbIX MapLLPyTM3aToOpax.

PekomeHayeTca ucnonb3oBaTb agpec loopback-uHtepdenca B kavectse
agpeca C-BSR.

HacTtponka Heckonbkmnx C-BSR moxeT o6ecneunTb n3bbITOYHOCTb
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BkntoyeHne SSM
KomaHga ip pim ssm { default | range access_list }
Onucanne default: ykasbiBaeT AnanasoH agpecoB rpynnbl SSM N0 yMON4aHuIo:
napameTpa 232.0.0.0/8.

range access_list: ykasbiBaeT AumanasoH agpecoB rpynnel SSM ¢
ncnonb3oBaHmem ACL

KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexmm

PykoBogcteo no | pynnoBble agpeca SSM, HacTpoOeHHble Ha BCeX MapLupyTmMsaTopax,
NCMOMNb30BaHUIO | AOMKHbI ObITb OAMHAKOBBLIMU

OTobpaxeHue 3anucu mapwpytusauum PIM-SM

KomaHga show ip pim sparse-mode mroute [ group-or-source-address [ group-or-
source-address | |

Onuncanne group-or-source-address: ykasblBaeT agpec rpynnbl multicast nnn agpec
napameTpa NCTOYHMKA (OBa agpeca He MoryT ObiTb agpecamu rpynnbl multicast nnm
agpecaMu UCTOYHMKA O4HOBPEMEHHO)

KomaHgHbIn Pexum Privileged EXEC/Pexum rnobanbHon koHdwurypaumm/Pexum
pexum KOHoUrypaumm nHtepdgemnca

PykoBogcteo no | lNpoBepbTe, NpeaoCTaBneHo N A40CTaTOYHO 3anncen MapLupyTusaumn.

NCMONB30BAHWIO | MyopepbTe cncku upstream- u downstream-uHTEPENCOB 1 yBeauTecs,

YTO CO34aHo NpaBuribHoe «aepeso» SPT

6.4.1.6. NMpumep KoHcpUrypaumm

Bknro4yeHune multicast-mapwpyrtusaumum IPv4 ansa nopaepxkm ASM n SSM
CueHapun:

Gi 0/1 Gi 0/2
Loopback 0 : :

sssmsnnm ** ssssmmnnm ** LoopbaCkO

Gi0/2 Gi 0/1

MCTOYHUK

Nonb3oBaTens

PucyHok 6-5.
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Warn
HaCTPOMKK

HacTponTe npoTtokon unicast-mapwpyTtusauuu IPv4 (Hanpumep, OSPF)
Ha MapwpyTusatope, ¥ MapuwpyTmsatop Oyaetr poctyneH ans
unicast-mapupyTa loopback-uHtepdenca. (nponyLieHo)

Bkntounte multicast-mappyTtmsaumio IPv4 Ha Bcex mapLupyTusaTtopax.

Bkntounte PIM-SM  Ha Bcex B3aMMOCBsI3aHHbIX WHTepdencax
MapLUpyTU3aTOPOB, UCTOYHUKA N NPUEMHUKA.

Hactponte  C-RP " C-BSR Ha loopback-nHtepdencax
MapLpytmusatopa A n mapwpyTtusatopa B u sknwounte PIM-SM Ha
loopback-uHTtepdencax.

Bkntounte SSM Ha Bcex mapLipyTusaTopax.

Bknrounte IGMPv3 Ha NHTepencax MapLupyTmM3aTopa,
NOAKIMHYALWMXCA K NOMb30BaTENbCKMM TepMMHanam. (MponyLLeHo)

A A# configure terminal

A(config)# ip multicast-routing
A(config)# ip pim ssm default
A(config)# interface GigabitEthernet 0/1
A(config-if)# ip pim sparse-mode
A(config-if)# exit

A(config)# interface GigabitEthernet 0/2
A(config-if)# ip pim sparse-mode
A(config-if)# exit

A(config)# interface loopback 0
A(config-if)# ip pim sparse-mode
A(config-if)# exit

A(config)# ip pim rp-candidate loopback 0

B B# configure terminal

B(config)# ip multicast-routing
B(config)# ip pim ssm default
B(config)# interface GigabitEthernet 0/1
B(config-if)# ip pim sparse-mode
B(config-if)# exit

B(config)# interface GigabitEthernet 0/2
B(config-if)# ip pim sparse-mode
B(config-if)# exit

B(config)# interface loopback 0
B(config-if)# ip pim sparse-mode
B(config-if)# exit
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B(config)# ip pim bsr-candidate loopback 0

MpoBepka | OtnpaBbTe naketbl U3 S (192.168.1.10) B G1 (229.1.1.1) n G2 (232.1.1.1).
Ho6aBbTe nonb3oatens B G1 n G2 1 ykaxute UCTOYHUK, KOrga nonb3oBaTesib
npucoeanHaeTcs k G2.

e YbGegutecb, yto multicast-naketol ot S (192.168.1.10) po G1 n G2
noslyvyeHbl Nonib3oBaTesnem.

e [IpoBepbTe 3anucy maplpyTtusaumm PIM-SM Ha mapuipyTusaTtopax A u
B. [HomkHbl oToGpaxatbcs 3anvcm (¥, 229.1.1.1), (192.168.1.10,
229.1.1.1)n (192.168.1.10, 232.1.1.1)

A switch#show ip pim sparse-mode mroute

IP Multicast Routing Table

(*,* RP) Entries: 0
(*,G) Entries: 3
(S,G) Entries: 2
(S,G,rpt) Entries: 2
FCR Entries: 0
REG Entries: 0

(*,229.1.1.0)

RP:192.168.10.10

RPF nbr: 0.0.0.0

RPF idx: None

Upstream State: JOINED

000102030405060708091011121314151617 1819 20 2122 23 24 25 26 27
28 29 30 31

Local
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(192.168.1.10, 229.1.1.1)

RPF nbr:192.168.2.1

RPF idx: GigabitEthernet 0/2

SPT bit: 1

Upstream State: JOINED

jt_timer expires in 8 seconds

kat expires in 207 seconds

0001020304 05060708091011121314151617 1819 20 2122 23 24 25 26 27
28 29 30 31

(192.168.1.10, 229.1.1.1, rpt)

RP:192.168.10.10

RPF nbr: 0.0.0.0

RPF idx: None

Upstream State: PRUNED

000102030405060708091011121314151617 1819 20 2122 23 24 25 26 27
28 29 30 31

Local

Outgoing
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(*,232.1.1.0)

RP:192.168.10.10

RPF nbr: 0.0.0.0

RPF idx: None

Upstream State: JOINED

000102030405060708091011121314151617 1819 20 2122 23 24 25 26 27
28 29 30 31

FCR:

(192.168.1.10, 232.1.1.1)

RPF nbr:192.168.2.1

RPF idx: GigabitEthernet 0/2

SPT bit: 1

Upstream State: JOINED

jt_timer expires in 8 seconds

kat expires in 207 seconds

000102030405060708091011121314151617 1819 20 2122 23 24 25 26 27
28 29 30 31

Local

Asserted
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(192.168.1.10, 232.1.1.1, rpt)

RP:192.168.10.10

RPF nbr: 0.0.0.0

RPF idx: None

Upstream State: PRUNED

000102030405060708091011121314151617 1819 20 2122 23 24 25 26 27
28 29 30 31

Local

(*, 239.255.255.250)

RP:192.168.10.10

RPF nbr: 0.0.0.0

RPF idx: None

Upstream State: JOINED

000102030405060708091011121314151617 1819 20 2122 23 24 25 26 27
28 29 30 31

Local

Asserted
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A#

B B#show ip pim sparse-mode mroute
IP Multicast Routing Table

** RP) Entries: 0
(*,G) Entries: 1
(S,G) Entries: 1
(S,G,rpt) Entries: 1
FCR Entries: 0
REG Entries: 1

(192.168.1.10, 229.1.1.1)

RPF nbr: 0.0.0.0

RPF idx: None

SPT bit: 1

Upstream State: JOINED

kat expires in 38 seconds

000102030405060708091011121314151617 1819 20 2122 23 24 25 26 27
28 29 30 31

Local

Joined
0

Asserted

(192.168.1.10, 229.1.1.1, rpt)
RP:192.168.10.10

RPF nbr: 192.168.2.2

RPF idx: GigabitEthernet 0/2

181

@ §) QTECH

MUP LOOCTYMHEE



PykoBoacTeo no Hactponke cepus QSW-7600

HacTtpolika PIM-SM W

Upstream State: RPT NOT JOINED
00 010203 04 050607 080910111213 14151617 18 19 20 2122 23 24 25 26 27
28 29 30 31

(192.168.1.10, 232.1.1.1)

RPF nbr: 0.0.0.0

RPF idx: None

SPT bit: 1

Upstream State: JOINED

kat expires in 38 seconds

0001020304 05060708091011121314151617 1819 20 2122 23 24 25 26 27
28 29 30 31

T P

(192.168.1.10, 232.1.1.1, rpt)

RP:192.168.10.10

RPF nbr: 192.168.2.2

RPF idx: GigabitEthernet 0/2

Upstream State: RPT NOT JOINED
000102030405060708091011121314151617 1819 20 2122 23 24 25 26 27
28 29 30 31

Local
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Pruned

(*, 239.255.255.250)

RP:192.168.10.10

RPF nbr: 192.168.2.2

RPF idx: GigabitEthernet 0/2

Upstream State: JOINED

jt_timer expires in 15 seconds

0001020304 05060708091011121314151617 1819 20 2122 23 24 25 26 27
28 29 30 31

Local

O i

Joined

6.4.1.7. PacnpocTpaHeHHble ONOKN

Unicast-mapLpyTtnsauus IPv4 HacTpoeHa HenpaBuiibHo.
Multicast-mapwpyTmsaums IPv4 He BktoYeHa Ha onpeaeneHHoOM MapLupyTmM3aTope.

SSM He BKMOYEH Ha MaplupyTusaTope, wunuM agpec rpynnbl SSM oTnnyaeTca oT
aZpecoB apyrux rpynn.

PIM-SM He Bknio4YeH Ha wuHTepdence (Hanpumep, WHTEpPdENC HACTPOEH Kak
nHTepgenc C-RP vnn C-BSR, ncnonb3yetca A5 NOAKMI0YEHUS K NONb30BaTENbCKOMY
XOCTY UK UCrnonb3yeTcd B kadecTse NMHTepderca NcTodHmka multicast).

IGMPV3 He BKNtOYEH Ha MHTepdence, NOAKMOHAKOLWEMCS K UCMOSNb3YyEMOMY XOCTY.
RP He HacTpoeH B ceTw.

CtaTtudecknin RP He HacTpoeH Ha MapLupyTMsaTope, UNn HAaCTPOEHHbIN CTaTUYECKUN
RP oTnn4yaeTcsa OoT TakoBOro Ha Apyrnx MapLupyTtnsatopax.

C-RP HacTtpoeHsb! B ceTn, a C-BSR — Her.
CtaTtudeckne RP, C-RP nnn C-BSR HegocCTynHbl A4ns unicast-MapLupyToB.

6.4.2. HacTtpomnka coceaen PIM-SM

6.4.2.1. dcpdekT koHduUrypaumm

CornacyinTte napameTpbl TPOTOKOMa U HacTponTe napameTpbl B nakete Hello.
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e Mapwpytnsatop RIM wncnonb3dyetca Ana oOHapyXeHus cocenewn,

KoopavHaLun

napamMeTpoB NPOTOKOMNa 1 NoaaepXaHMUs OTHOLUEHUA MeXay coceasamu.
o [lopgepxnBariTe OTHOLWEHNA C coceaamu U unbTpynTe coceaen.

6.4.2.2. MNpumeyaHus

Heobxoammo HacTpouTb OCHOBHbIE PyHKLUMM PIM-SM.

6.4.2.3. LLlarn HacTpounku

HacTponTe napameTpbl Ha nHTeperncax mapLupytusaTtopa PIM, ecnv oHW He yKkasaHbl.

6.4.2.4. NpoBepka

HacTtponte napameTtpbl naketa Hello, otnpaesneHHoro ¢ nHtepdgenca, n 3anyctute debug ip
pim sparse-mode packet, 4yTobbl 0TOGpPa3nTL NapameTpsbl.

BkntounTte dmnbtpauunio cocegen n 3anyctmte show ip pim sparse-mode neighbor, 4tobbl
oTO06pa3nTb MHOPMaLMIO O cocesX.

6.4.2.5. CBA3aHHbIe KOMaHAbI

HacTponka uHTtepBana otnpaBku naketoB Hello

KomaHga ip pim query-interval interval-seconds

Onucanue YkasblBaeT nHTepBan otTnpasku naketos Hello.

napameTpa :
YkasblBaeT BpeMs nopasneHuns naketa Register B cekyHaax. 3HayeHue
BapbupyeTcs oT 1 go 65 535 (no ymonyaxuto 30)

KomaHgHbIn Pexnm HacTponkm nHtepdenica

pexunum

PykoBoacteo no
MCNONb30BaHNIO

Kaxgbii pas, korga obHoBnsieTcs WHTepBan oTnpaBku naketoB Hello,
3HauyeHue BpeMenn yaepxanuda (holdtime) aBTomaTtunyeckun obHoBRsieTCH
Kak 3,5-kpaTHoe 3HayeHue wuHTepBana. Ecnu pesynbtaT wuHTEpBana
oTnpaBkn naketoB Hello, ymHOXeHHbIN Ha 3,5, npesbiwaeT 65535,
3Ha4YeHne BpeMEHM yaepKaHNa NpuHyguTenbHo obHoBnAeTca go 18 725

Hactpowka 3apepxku Prune Propagation

KomaHga ip pim propagation-delay milliseconds

Onuncanne milliseconds: eguMHuua namepenns — Mc. 3HayeHue BapbupyeTcs oT 1 oo
napameTpa 32767 (no ymon4yanuto 500)

KomaHaHbIn Pexnm HacTponkm nHtepdgerica

peXunm

PykoBoacteo no
NCMNOMb30BaHUIO

MNMocne n3MeHeHUs 3afepXKu prune propagation wnu uHTepBana prune
override naket Join/Prune 6yaeT n3meHeH.

Kak ykasaHo B npoTokone, uHtepsan override naketa Join/Prune gorkeH
ObITb MeHbLle BpeMeHun holdtime nakeTta Join/Prune; B NpOTMBHOM cry4vae
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MOXeT  MpOU3OWTU  KPaTKOBPEMEHHOe  NpepbiBaHWe  Tpaduka.

A,EI,MI/IHI/ICTpaTOp OOJDKEeH nogaepXXmBaTtb Takyr KOH(bVIpraU,VIIO

Hactpounka uHtepBana Prune Override

KomaHga ip pim override-interval milliseconds

Onucanwne milliseconds: eauHuua nsamepeHna — mc. 3HavyeHue BapbupyeTcsa oT 1 oo
napameTpa 65 535 (no ymon4yanuto 2 500)

KomaHaHbIn Pexnm HacTponkm nHtepderica

PEeXUM

PykoBoacteo no

Mocne nameHeHUss 3afepXKU prune propagation unu mHTepBana prune

ncnons3oBaHuio | override naket Join/Prune 6yaeT nameHeH.
Kak ykasaHo B npoTtokorie, uHtepsan override naketa Join/Prune gormkeH
OblTb MeHbLUe BpeMeHu holdtime naketa Join/Prune; B npoTuBHOM criyyae
MOXeT Npou3oNTH KpaTkoBpeMeHHoe npepbiBaHue Tpadwmka.
AOMWHMCTPATOP OOMMKEH NOAAEPXMNBATL TaKylo KOHUrypaumo

BknroyeHne BO3MOXHOCTU noAaBrieHUs uHTepdenca Ans oTnpaBKM NakeToB
Join

KomaHga ip pim neighbor-tracking

KomaHaHbIn Pexnm HacTponkm nHtepdenca

pexmm

PykoBoacteo no
MCNONb30BaHNIO

lMocne BkNtoYeHNs1 NnodaBneHnst nakeToB Join nHTepdenca, Korga TEKyLLUi
MapLupyTM3aTop OOMMKEH OTNpaBuTL nakeT Join upstream-coceay, KOTOPbIN
oTnpaBuil NakeT Join cBoemy upstream-coceay, TEKYLLMIA MapLUpyTM3aTop
He OygeT oTnpaBnaTb nakeT Join; ecnu nogaeneHve naketoB Join
OTKITOYEHO, NakeT Join 6yget otnpaeneH. Korga nogasneHne naketos Join
oT downstream-nony4yatenen OTKMIOYEHO, UPStream-coceam Y3HaloT,
CKOMbKO cyulecTtByeT downstream-cocenen, nyteMm nogcyeTta nosly4YeHHbIX
nakeToB Join, YTO Ha3bIBaeTCs OTCNexXmnBaHMem cocegen

HacTtpowka 3apepxku oTnpaBku naketoB Hello

KomaHga ip pim triggered-hello-delay interval-seconds

Onuncanne seconds: navepsieTca B cekyHaax. 3HadyeHue BapbupyeTcs oT 1 go 5 (no
napameTpa YMOIYaHMIo 5)

KomaHaHbIn Pexnm HacTponkm nHtepdgerica

peXunm
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PykoBoactso no
NCNOSb30BaHMIO

Korga nHtepderic PIM BkntoyeH nnu obHapyxmBaeT HOBOro coceaa, naket
triggered-hello-delay ncnonedyetca onsa reHepaumm cry4amHOro BpEMEHW.
Yepes HeKOTOpoe BpeMsi MHTepdenc oTnpaenseT naketbl Hello

HacTtpounka npuoputeTta DR naketa Hello

KomaHga ip pim dr-priority priority-value
Onucanue priority-value: ykasblBaeT npuoputeT. bornbluee 3HayeHVe ykasbiBaeT Ha
napameTpa Boriee BbICOKUI NpUopUTeET.

3HayeHne Bapbupyetcs oT 0 4o 4 294 967 294 (no ymonyanuio 1)
KomaHaHbIn Pexnm HacTponkm nHtepderica
pexunum

PykoBoacteo no
NCMNOmMb30BaHUIO

DR moxeT 6bITb BbIOpaH Ha OCHOBE CrneayLwmnx NPUHLMNOB:

Ecnu Bce nakeTbl Hello, oTnpasneHHble MmapLipytnsaTtopaMu B NoKanbHOM
cetn (LAN), HacTpoeHbl ¢ npuopuTtetamu, npu Bolibope DR npuoputeThl
OyanyT cpaBHMBaTbCs, U B kadectBe DR Gyaet BbibpaH mapLupyTmusaTop C
HamBbICLLMM npuopuTeToM. Ecnv npuoputeT BCex MapLipyTu3aTopos
oamHakoBbin, nx IP-agpeca GyayT cpaBHMBaThes, 1 B kadyectBe DR Oyget
BblOpaH MapLupyTM3aTop ¢ MakcumansHbiM IP-agpecom.

Ecnu npuoputetr naketoB Hello, oTnpaBnsemMmbix C onpegenieHHoro
MapLupyTusaTopa, He HacTpoeH, IP-agpeca mapupytusaTopoB 6yayT
cpaBHMBaTbCcHA, M B kadectBe DR Oypget BbibpaH MapwpyTtusatop C
MakcumarbeHbIM IP-agpecom

HacTponka comnbTpaunm cocegen

KomaHga ip pim neighbor-filter access_list

Onucanne access_list: HacTpauBaeT ananasoH COCeACKUX agpecos c

napameTpa ucrnonb3oBaHnem craHgaptHoro I[P ACL. 3HadeHne MoXeT ObiTb
ycTaHoBrneHo ot 1 go 99 nnn HaseaHne

KomaHaHbIn Pexnm HacTpoikn nHtepderica

peXunm

PykoBoacteo no
NCNOSb30BaHMIO

BkntoueHne cunbTpaumm cocegen MoXeT MOBbICUTb Ge30nacHOCTb CeTh
PIM n orpaHnunTb AnanasoH nay4yaembix agpecos cocenen. [locne Toro kak
cocep oTcomnbTpoBaH, PIM-SM He 6yaeT ycTtaHaBnmMBaTh C HUM pPeering unm
npekpallaTtb peering
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OTob6paxeHne nHpopmaumm o coceasx uHtepdenca

KomaHpa show ip pim sparse-mode neighbor [ detail ]

Onucanne detail: otobpaxaeT noapobHyo nHdopmaumo

napameTpa

KomaHaHbIv Pexum Privileged EXEC/Pexum rnobanbHow KoHdurypauum/Pexnm
pexum KOHpurypaumm nHtepdgenca

6.4.2.6. Mpumep KoHcpuUurypaumum

Warn
HaCTPOMKK

e HactpownTte 6a3oBble dpyHKumnm PIM-SM. (nponyLueHo)

e Hactponte uHtepsan otnpasku naketoB Hello kak 50 cekyHg,.
e HactponTte 3agepxky prune propagation kak 400 mc.

e Hactponte untepsan prune override Ha 3000 mc.

e Bknounte BO3MOXHOCTb MOAaBreHUs UHTepdpenca OnNa oTnpaBku
NakeToB COeANHEHNS.

e HactponTte 3agepxky otnpasku naketos Hello kak 3 cekyHAbI.

e Hactponte npnoputet DR nakeTa npmBeTCTBUSA Kak 5

QTECH# configure terminal

QTECH (config)#int gi 0/1

QTECH (config-if-GigabitEthernet 0/1)#ip pim query-interval 50
QTECH (config-if-GigabitEthernet 0/1)#ip pim propagation-delay 400
QTECH (config-if-GigabitEthernet 0/1)#ip pim override-interval 3000
QTECH (config-if-GigabitEthernet 0/1)#ip pim triggered-hello-delay 3
QTECH (config-if-GigabitEthernet 0/1)#ip pim neighbor-tracking

MpoBepka

3anyctute debug ip pim sparse-mode packet, 4yto6bl 0TO6pas3nTL NapameTpbl

nakeTta Hello

QTECH# debug ip pim sparse-mode packet

00:01:49:43
00:01:49:43

00:01:49:43

: %7: VRF(0): Hello send to GigabitEthernet 0/1
: %T: Send Hello packet

00:01:49:43:
00:01:49:43:

%7: Holdtime: 175
%7: T-bit: on

: %7: Propagation delay: 400
00:01:49:43:
00:01:49:43:
00:01:49:43:

%7: Override interval: 3000
%7: DR priority: 5
%7: Gen ID: 355154648
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00:01:49:43: %7: RPF Vector capable

Warn
HaCTPOMKK

HacTtponte unbTpaumio cocefe U YCTAHOBUTE paspelleHHbI auanas’oH
agpecoB 192.168.1.0. k 192.168.1.255

QTECH# configure terminal

QTECH (config)#int gi 0/1

QTECH (config-if-GigabitEthernet 0/1)# ip pim neighbor-filter 1
% access-list 1 not exist

QTECH(config)# access-list 1 permit 192.168.1.0 0.0.0.255
QTECH(config)#

MpoBepka

OTtobpaxkaTb MHpOpMaLMIo 0 coceasax A0 HAaCTPOWKM bunbTpaumm coceaen

QTECH# show ip pim sparse-mode neighbor

Neighbor Interface Uptime/Expires Ver DR

Address Priority/Mode

192.168.36.89 GigabitEthernet 0/1 01:12:13/00:01:32 v21/P

OTtobpakaTb MHOpMaLMIo O coceasnx Nocne HACTPOMKN punbTpaumm coceaemn

QTECH# show ip pim sparse-mode neighbor

6.4.2.7. PacnpocTpaHeHHble OLWNOKN

OcHoBHble hyHKUMM PIM-SM He HacTpoeHbl nnmn kKoHdurypauusa He yganace.

6.4.3. Hactpouka napameTtpoB BSR

6.4.3.1. AcpdekT kKoHduUrypaumm
HacTtpoinTe gnanasoH agpecos naketos BSM.

6.4.3.2. MpnmeyaHunsn

¢ Heob6xoanmo HacTpoOUTbL OCHOBHbIE byHKUMN PIM-SM.
e Heobxognmo HacTpouTb C-RP n C-BSR.
e [paHuubl OMKHBI ObITb HACTPOEHbI HA MHTEepdEencax Mexay AOMeHaMM.

6.4.3.3. LLlarn HacTpounku

HacTtpowka rpaHuy,

e [paHuupbl AOMKHbI ObITb HACTPOEHbI, ECITM UMEETCHA HECKOSbKO JOMEHOB.
e [paHuubl HACTpanBalTCA Ha MHTepdeNncax, pasgensowmx aga JoMeHa.
HacTtpouka orpaHnyeHusa naketoB BSM Ha mappyTtusartope PIM
e  OnuuoHanbHo.

188

@ §) QTECH

MUP LOOCTYMHEE




PykoBoacTeo no Hactponke cepus QSW-7600

HacTtpolika PIM-SM W

e Ecnu He ykazaHO, orpaHudeHne naketoB BSM MOXHO HacTpouTb Ha BCex
MapLupyTtusaTtopax PIM.

HacTtpomnka C-BSR ana npoBepku ananasoHa agpecoB C-PR
e  OnuuoHanbHo.

e Ecnu He ykasaHo nHoe, npoBepKy ananasoHa C-PR MOXHO HacTpouTb Ha Bcex C-BSR.

PaspeweHue C-BSR nonyyatb naket C-RP-ADV, cyeTumk npedmkca (Prefix-
Count) koToporo paBeH 0

e  OnuuoHarnbHo.
o Ecnu He ykasaHo, 3Ty (pyHKLMIO MOXXHO HacTpouTb Ha Bcex C-BSR.

6.4.3.4. NpoBepka

MpoBepka rpaHuy

Bkntounte Gasosble yHkumMn PIM-SM. HacTtponTe aBa maplupytu3aTopa B pasHbiX JOMEHAX,
HacTpounTe mapLpyTmnsatop B kak C-BSR, a mapwpyTtusatop A — Anga npvema naketos BSM.

HacTtponTe coegnHeHve mapLupyTmusaTopa A 1 MapLupyTusaTopa B B kayecTBe rpaHuLbl, YTOObI
MapLupyTmusatop A He rnony4dan naketosl BSM.

Hactpoiika ansa npoBepku orpaHuyeHusi naketoe BSM Ha mMaplupyTusaTope
PIM

Korga ocHoBHble doyHKuMM PIM-SM BkntoveHbl 1 MapLupytu3aTop B yctaHoBrneH kak C-BSR,
MapLupyTusaTop A MOXET NpuHMMaTh nakeTel BSM. Ecnin gnanasoH agpecos C-BSR orpaHuyeH
Ha mapLupyTumsaTope A, naketbl BSM He ByayT npMHMMaTbLCA MapLupytusaTopom A.

HacTtponka C-BSR ansa npoBepku gunanasoHa agpecoB C-PR

Korga 6asoBble dpyHkuum PIM-SM BKrtoueHbl, MapLipyTmusatop B yctaHaBnueaeTcs kak C-BSR,
a mapuwpytmsatop A — kak C-RP. Ecnn gmanasoH agpecoB C-RP orpaHunyeH Ha C-BSR,
MapLupyTmusatop B He BygeT nony4vaTtb nakeTbl, OTNpaBrieHHble n3 C-RP.

6.4.3.5. CBA3aHHbIe KOMaHAbI
Hactpouka rpaHuy BSR

KomaHga ip pim bsr-border
KomaHaHbIn Pexnm HacTponkm nHtepdernica
pexum

PykoBogcteo no | YtoOwl npegoTBpatuTh onyauHr BSM, Bl MoXeTe HacTpouTb rpaHnly BSR
NCronb30BaHUO | Ha MHTepdence, YTobbl NakeTel BSM, nocrtynatowme Ha 3TOT nHTEpdec,
oTOpacbIBan1Cb, HO He NnepecbINannco

HacTtpoika orpaHnyeHusa naketoB BSM Ha mappyTtusartope PIM

KomaHga ip pim accept-bsr list { <1-99> | <1300-1999> | WORD }
Onuncanne list access-list: HacTpanBaeT anana3oH agpecos BSR ¢ ncnonb3oBaHnem
napameTpa ctaHgapTHoro IP ACL. 3HaveHne moxeT 6biTb oT 1 go 99, ot 1300 go 1999

nnm HasepaHue
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KomaHgHbIn
pexnm

Pexwum rnobanbHon koHUrypaumm

PykoBoacteo no
NCNONb30BaHMIO

Mocne BKkM4YeHMS aTOW (PyHKUMKM MaplipyTudaTtopbl PIM-SM nonyyatoT
Tonbko naketbl BSM, otnpaBneHHble ¢ pazbopunsoro BSR

HacTtponka C-BSR ansa npoBepku ananasoHa agpecoB C-PR

KomaHga ip pim accept-crp list access-list

Onucanwne list access-list: ykasbiBaeT guanasoH agpecos C-RP n agpecoB rpynnbl

napameTpa multicast, KOTopble OHM 0BCNYXMBAKT C MCMOMBL30BAaHNEM PaCLUMPEHHOTO
IP ACL. 3HauyeHue moxeT ObiTb oT 100 go 199, ot 2000 o 2699, unu
Ha3BaHue

KomaHaHbIn Pexunm rnobanbHon koHdurypauum

PEXUM

PykoBoacteo no
NCMNOmMb30BaHUIO

91y komaHgy cnegyet Hactpoutb Ha C-BSR. Korga C-BSR craHoBuTCS
BSR, oH moxeT yctaHoBUTb Auana3oH pasbopumBbix agpecoB C-RP wu
AnanasoH agpecos rpynnbl multicast, KOTopblie OHW 06CNyXnBaKOT

OTo6paxeHue nHcpopmauum o naketax BSM

KomaHga show ip pim sparse-mode bsr-router
KomaHaHbIn Pexum Privileged EXEC/Pexum rnobanbHon koHdwurypaumm/Pexxum
pexnm KOHdourypaumm nHtepdenca

OTtobpaxeHne naketoB Bcex RP u agpecoB rpynn multicast, KOTopblie OHU

obcnyxuBaroT
KomaHga show ip pim sparse-mode rp mapping
KomaHaHbIn Pexum Privileged EXEC/Pexum rnobanbHon koHdurypaumm/Pexxum
pexnm KOHdoUrypaumm nHtepdernica

6.4.3.6. NMpumep KoHcpUrypaumm

Hactpouka rpanuy BSR

Warn
HaCTPONKK

e Hactponte 6asoBble dyHKkunmn PIM-SM. (nponyLieHo)
e Ha mapuwpyTtunsaTtope A HacTponTe agpec C-RP kak 192.168.8.8.

e Ha mapwpytnsatope B HacTtponte agpec C-RP kak 192.168.5.5, a
agpec C-BSR — kak 192.168.6.6.

e Hactponte rpaHnyy BSR Ha coeavHeHun wmappyTtusatopa A wn
MapLipyTtm3aTopa B
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QTECH# configure terminal

QTECH(config)# int GigabitEthernet 0/1
QTECH(config-if-GigabitEthernet 0/1)# ip pim bsr-border
QTECH(config)# end

MpoBepka

Mepen HacTpowmkoh  rpaHuubl  oTobpasnte uHdbopmaumw BSM  Ha
MapLupyTmnsatope A

QTECH# show ip pim sparse-mode bsr-router

PIMv2 Bootstrap information

This system is the Bootstrap Router (BSR)

BSR address: 192.168.6.6

Uptime: 01:14:25, BSR Priority: 64, Hash mask length: 10
Next bootstrap packet in 00:00:52

Role: Candidate BSR Priority: 64, Hash mask length: 10
State: Elected BSR

Candidate RP:192.168.8.8(Loopback 0)

Advertisement interval 60 seconds

Next Cand_RP_advertisement in 00:00:06

NPUMEMAHMUE: kangmpat RP: ykasbiBaeT Bce C-RP, HacTpoeHHble Ha
cyuwlecteyowem Mapwpytmsatope. OH He BkmoyaeT C-RP, HacTpoeHHble Ha
OpYrMxX MapLipyTtu3atopax

Mocne HacTponkm rpannLpbl oTobpasute nHdopmaumo BSM Ha mapLupyTusaTtope
A

QTECH# show ip pim sparse-mode bsr-router

HacTtpoika orpaHnyeHns naketoB BSM Ha mapwpyTtusaTtope PIM, ounbTpaumns
McXoaHbIX agpecoB BSM n HacTpomka gmanasoHa UCXOAHbIX agpecoB BSM ot
192.168.1.1 no 192.168.1.255

Warn
HaCTPONKK

e Hactponte 6asoBble dyHkumm PIM-SM. (nponyLueHo)
¢ Ha mapuwpyTtusatope A HacTponTe agpec C-RP kak 192.168.8.8.

e Ha mapwpytunsatope B HacTponte agpec C-RP kak 192.168.5.5, a
agpec C-BSR — kak 192.168.6.6.

e Ha mapwpyTtnsatope A HacTponTe AnanasoH paspeLlleHHbIX UCXOOHbIX
agpeco BSM o1 192.168.1.1 go 192.168.1.255

QTECH# configure terminal
QTECH(config)# ip pim accept-bsr list 1
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% access-list 1 not exist
QTECH(config)# access-list 1 permit 192.168.1.0 0.0.0.255
QTECH(config)#

MpoBepka

Mpexne YeM HacTpamBaTb NMMUT nakeToB BSM, otobpasnte nidopmaumio BSM
Ha MaplpyTmsatope A

QTECH#show ip pim sparse-mode bsr-router

PIMv2 Bootstrap information

BSR address: 192.168.6.6

Uptime: 00:00:11, BSR Priority: 64, Hash mask length: 10
Expires: 00:01:59

Role: Non-candidate BSR Priority: 0, Hash mask length: 10
State: Accept Preferred

Candidate RP: 192.168.8.8(Loopback 0)

Advertisement interval 60 seconds

Next Cand_RP_advertisement in 00:00:06

Mocne HacTponkn numnta naketoB BSM otobpasute mHdpopmauuto BSM Ha
MapLupyTtusaTope A

QTECH# show ip pim sparse-mode bsr-router
Candidate RP:192.168.8.8(Loopback 0)

Advertisement interval 60 seconds

Hactponka C-BSR ansa npoBepku auanasoHa agpecoB C-PR, ¢dwmnbTpauum

agpecoB C-

RP wn HacTpouku pauanaszoHa apgpecoB C-RP ot 192.168.1.1 po

192.168.1.255

Warn
HaCTPONKK

e Hactponte 6asoBble yHkummn PIM-SM. (nponyLueHo)
e Ha mapuwpyTtusatope A HacTponTe agpec C-RP kak 192.168.8.8.

e Ha mapwpytunsatope B HacTponte agpec C-RP kak 192.168.5.5, a
agpec C-BSR — kak 192.168.6.6.

e Ha mapuwpyTtusatope B HacTpoiTe ananasoH paspeLlleHHbIX NCXOAHbIX
agpecos C-RP o1 192.168.1.1 o 192.168.1.255

QTECH# configure terminal

QTECH(config)# ip pim accept-crp list 100

% access-list 1 not exist

QTECH(config)# access-list 1 permit 192.168.1.0 0.0.0.255
QTECH(config)#
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MpoBepka

Mpexne 4Yem HacTpamBaTb omnbTpaumto C-RP, otobpasnte nHdopmauuio o060
Bcex rpynnax RP Ha mappyTtusaTtope B

QTECH#show ip pim sparse-mode rp mapping
PIM Group-to-RP Mappings
This system is the Bootstrap Router (v2)
Group(s): 224.0.0.0/4
RP:192.168.8.8(Not self)
Info source: 192.168.8.8, via bootstrap, priority 192
Uptime: 00:15:16, expires: 00:02:18
RP:192.168.5.5(Self)
Info source: 192.168.6.6, via bootstrap, priority 192
Uptime: 18:52:30, expires: 00:02:00

Mocne Hactponkn cunstpauun C-RP otobpasnte umHdopmaumio o060 Bcex
rpynnax RP Ha mappyTtumsaTtope B

QTECH#show ip pim sparse-mode rp mapping
PIM Group-to-RP Mappings
This system is the Bootstrap Router (v2)
Group(s): 224.0.0.0/4
RP:192.168.5.5(Self)
Info source: 192.168.6.6, via bootstrap, priority 192
Uptime: 21:38:20, expires: 00:02:10

NMPUMEMAHMUE: nocne HacTtponkm dunbtpauum C-RP Ha maplipytmnsatope
GunbTpytoTcd  Tonbko  naketel  C-RP,  oTnpaBneHHble Cc  gpyrux
MapLUpyTU3aToOpOB, a NakeTbl, OTNPaBIIEHHbIE C TEKYLLEro MapLlpyTtunsaropa, He
dumnbTpyoTCA

6.4.3.7. PacnpocTpaHeHHble OLMnOKH

e  OcHoBHble yHKLUMM PIM-SM He HacTpoeHbl U KoHdUrypaumsi He yganach.
e (C-BSR He HacTpoeHblI.
e [paHuua BSR He HacTpoeHa Ha nHTepdencax pasHbIX JOMEHOB.

6.4.4. Hactponka napameTtpoB RP u DR

6.4.4.1. dcpdekT kKoHduUrypaumm

e  UrHopupywnTte npuoputeT C-RP 1 noBTOopHO BbIGEpuTE RP.
e Onpegenute goctynHocTb RP ansg DR nctoyHumka.

e HacTtponte guanasoH agpecos (S, G) nakeToB Register nctodyHvka u paspewwmnte ASM
obcnyxuBaTh TONbKO multicast-nakeTbl B 3TOM AnanasoHe.
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e  OrpaHuybTe ckopocTb DR nUcTOYHMKa Ons oTnpaBky nakeToB Register.

e HacTtponTe KOHTPOMbHYIO CyMMY ANUHbLI NakeTa Register.

e Hactpoute RP ana gekancynauum naketoB Register n nepecoinkn multicast-naketos
Ha downstream-uHTepdencsi.

e Hactpoute IP-agpec ncrtoyHmka naketa Register.

e Hactponte Bpems nogasneHusa naketa Register.

e HactpounTe Bpems NnpoBepkM NycToro naketa Register.

o Hactpoute Bpems xun3Hu (S, G) Ha ocHoBe naketa Register, nonyyeHHoro RP.

6.4.4.2. Mpume4yaHus

Heobxoammo HacTpouTb OCHOBHbIE OYHKLMK PIM-SM.

6.4.4.3. LLlarn HacTpounku

UrHopupoBaHue npuoputeta C-RP 1 noBTOpHbIN BbIGOP RP

e  OnuuoHanbHo.

e Ecnu He ykazaHo, npmoputeT C-RP MOXHO OTKMIOYUTL Ha KaxaoM MapLupyTu3aTope.
O6HapyxeHue goctynHoctM RP ana DR ncto4yHuka

e  OnuuoHarnbHo.

e Ecnu He ykaszaHo, 3Ty QYHKUMIO MOXHO BKMOYMTb Ha DR, nogknto4yeHHoM
HENnoCpPeACTBEHHO K MCTOYHMKY JaHHbIX.

Hactpownka gauanasoHa agpecoB Register (S, G) MCTOYHUKaA
e OnuuoHanbHo.

o Ecnu He ykasaHo, unbTpauuio agpeca UCXogHoro Register MOXKHO BKMOYMTL Ha BCEX
C-RP vnu ctatndecknx RP.

OrpaHu4yeHue ckopoctu DR nctouyHmka ansa otnpaBku naketoB Register

e  OnuuoHanbHo.

e Ecnu He ykasaHo, 3Ty OYHKLMIO MOXHO BKMOYMTb HA DR MCTOYHMKA.

HacTpoika KOHTPONbHOM CyMMbI ANMHLI NakeTa Register

e  OnuyuoHarnkeHo.

e Ecnu He ykasaHo, 3Ty OYHKLMNIO MOXHO BKMOYNTL Ha Bcex C-RP unn ctatnyeckux RP.

Hactponka nepecbinku multicast-naketa nocne pAekancynsiuMuM nakeTta
Register

e  OnuuoHanbHo.

e Ecnu He ykasaHo, 3Ty OYHKLMNIO MOXHO BKMOYNTL Ha Bcex C-RP unn ctatnyeckux RP.
Hactpouka IP-agpeca uctouyHmka nakerta Register

e OnuuoHanbHo.

e Ecnn He ykasaH, IP-agpec ucToyHuKa nakeTa Register moxHO HacTpouTb Ha DR,
NOAKMIOYEHHOM HENOCPEeACTBEHHO K UCTOYHUKY OAHHbIX.

Hactpownka BpemeHun nogaBneHnsa naketa Register
e  OnuuoHanbHo.

e Ecnu He ykazaHo, Bpemsa nopasneHus naketa Register moxHO HacTpouTb Ha DR,
NOOKITHOYEHHOM HEMOCPEACTBEHHO K UCTOYHUKY AAHHbIX.
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Hactpoika BpeMeHU NpoBepKn NycToro nakerta Register
e  OnuuoHarnbHo.

e Ecnu He ykasaHo, BpeMsi NpoBepK/ MycToro nakeTta Register MoXXHO HacTpouTb Ha DR,
NOAKIMOYEHHOM HEMNoOCPEeACTBEHHO K UCTOUHMKY AaHHbIX.

HacTtpownka Bpems xu3Hu (S, G) Ha ocHoBe naketa Register, nony4yeHHoro RP
e  OnuuoHarnbHo.

o Ecnu He ykasaHo, Bpemsi XumsHu (S, G) MOXHO HacTpouTb Ha Bcex C-RP wunu
ctaTnyeckmx RP.

6.4.4.4. NpoBepka

UrHopupoBaHue npuoputeTta C-RP

Ha mapuwpyTtusatope A HacTponTe agpec C-RP kak 192.168.8.8 1 npuoputeT N0 yMONYaHuio —
192. Ha mapwpytusatope B HacTponTe agpec C-RP kak 192.168.5.5, npuoputeT kak 200 u
agpec C-BSR kak 192.168.6.6.

e 3anyctute show ip pim sparse-mode rp 233.3.3.3, 4To6bl 0OTOOpPa3nTL RP TekyLien
rpynnb.
BknioyeHune DR ncrouyHuka ans obHapyxeHus goctynHoctu RP

Ha mapuwpyTtusatope A HactponTe agpec C-RP kak 192.168.8.8 1 npuoputeT N0 yMONMYaHUio —
192. Ha mapwpytusatope B HacTponTe agpec C-RP kak 192.168.5.5, npuoputeT Kak 192 un
agpec C-BSR kak 192.168.6.6. Bknounte mappyTtusatop B ons obHapyxeHust 4OCTYNMHOCTU
RP.

e 3anyctute show running-config, 4TOGbLI nNpoBEepuTb, BCTYNMAM I B CUMY
npeabiayLwme KoHurypaumm.
Hactpownka gauanasoHa agpecoB Register (S, G) MCTOYHUKA

Ha mapuwpyTtusatope A HacTponTe agpec C-RP kak 192.168.8.8 1 npuoputeT N0 yMONYaHUIO —
192. Ha mapwpyTtusatope B HacTponte agpec C-BSR kak 192.168.6.6. HacTtponte agpec
nctoyHuka 192.168.1.100 u agpec rpynnel multicast 233.3.3.3. Ha wmapwpyTtusatope A
HaCTpPOMTE OuanasoH paspeLlleHHbIX agpecoB UCTOYHMKA rpynnbl multicast ot 192.168.2.0 go
192.168.2.255.

e 3anyctute show ip pim sparse-mode mroute, 4ytobbl 0TO6pasnTb 3anuchk (S, G).

OrpaHu4yeHue ckopoct DR nctouyHuka ansa otnpaBku naketoB Register
HacTponTe ckopocTb MapulpyTusaTtopa B gnga otnpaeku naketoB Register n sanyctute show ip
pim sparse-mode track, 4To6bl 0TO6pa3nTb KONIMYECTBO OTMNPABMEHHbLIX MAKETOB.

HacTpoika KOHTPONbLHOM CyMMbI ANUHLI NakeTa Register

Ha mapuwpyTtmnsatope A HacCTpoWTe pacyeT KOHTPOSIbHOW CyMMbl Ons BCEW ANMHbBI NakeTa
Register, a He Tonbko Ans 3aronoBka nakeTta. 3anyctute show running-config, 4TOGbI
NPOBEPUTb KOHdUTypaLmIO.

MNMepecbinka naketa Register RP nocne ero gekancynauuu

Ha maplwpyTtmusatope A HacTponTe nepecbinky naketa Register nocne ero gekancynaumu.
3anyctute show running-config, 4To6bl 0TOGPa3NTbL KOHUIrypauuto.

Hactpouka IP-agpeca uctouyHmka nakerta Register

Hactponte agpec uctodHuka naketa Register Ha mapwpyTtmnsatope B u 3anyctute show
running-config, 4ytobbl oTo6pa3nTb KOHUTYpaLMIO.

195

@ §) QTECH

MUP LOOCTYMHEE



PykoBoacTeo no Hactponke cepus QSW-7600

HacTtpolika PIM-SM W

HacTtpoinka BpemeHu nopaBneHus naketa Register 1 BpemeHu npoBepku
nycrtoro naketa Register

Ha mapwpyTtnsatope B HacTponTe Bpems NoaaBneHnsa n Bpems npoBepku naketa Register un
3anyctute show ip pim sparse-mode track, 4To6bl 0TO6pa3nTb KOHUrypauuio.

Hactpounka RP ansa nony4eHus naketoB Register u BpemeHu xusuu (S, G)

Ha mapwpyTtmnsatope A HacTponte RP ansa nonydyeHus naketoB Register n BpemeHun xmsHu (S,
G) n 3anyctute show ip pim sparse-mode mroute, 4To6bl 0TO6pPa3nTb MakCMMarnibHoOe BpeMs
Xnsnu (S, G).

6.4.4.5. CBAA3aHHbIe KOMaHAbI

UrHopupoBaHue npuopurteTta C-RP

KomaHga ip pim ignore-rp-set-priority
KomaHaHbIn Pexum rnobanbHon koHdurypauum
pexnm

OTtobpaxeHune RP, cooTBeTCTBYIOLUErO rpynne

KomaHga show ip pim sparse-mode rp-hash group-address

Onuncanne group-address: yka3blBaeT NpoaHanM3MpoBaHHbIA agpec rpynnbl multicast
napameTpa

KomaHgHbIn Pexum Privileged EXEC/Pexum rnobanbHon koHdwurypaumm/Pexxum
pexum KOHUrypaumm nHtepdenca

BknroyeHne DR nctouyHuka ans o6HapyxeHUs focTynHocTn RP

KomaHga ip pim register-rp-reachability
KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexum

PykoBogcteo no | Nocne BkioveHUa aton oyHkumn DR nctoyHuka onpegenut OCTYMHOCTb
ncnonb3oBaHuio | RP nepen otnpaBkon naketa Register. Ecnu RP HegocTyneH, nakeT He
OyneT oTnpaeneH

Hactpownka guanasoHa agpecoB Register (S, G) MICTOYHUKA

KomaHga ip pim accept-register { list access-list [route-map map-name ] | route-
map map-name [list access-list ] }

Onucanue list access-list: HacTpanBaeT Anana3oH agpecos (S, G) ¢ ucnonb3oBaHMeEM
napameTpa pacwmpeHHoro IP ACL. 3HauyeHne moxeT 6biTb oT 100 go 199, ot 2000 go
2699 vnn Ha3BaHue.

route-map map-name: HacTpanBaeT Anana3oH agpecos (S, G) C NOMOLLbO
KapTbl MapLUpyTOB
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KomaHgHbIn
pexnm

Pexwum rnobanbHon koHUrypaumm

PykoBoacteo no
NCNONb30BaHMIO

OTa koMaHga 3anyckaeTtcs Ha ctatudeckom RP mnm C-RP gnsa ykasaHus
agpeca UCTOYHKMKa 1 agpeca rpynnbl multicast naketa Register

OTobpaxeHue 3annucu multicast-mapwpyTmsaumm

KomaHga show ip pim sparse-mode mroute [ group-or-source-address [ group-or-
source-address | |

Onucanwne group-or-source-address: ykasblBaeT agpec rpynnbl multicast nnn agpec

napameTpa NCTOYHMKA (OBa agpeca He MoryT ObITb agpecamum rpynnbl multicast nnm
agpecamy UCTOYHNKA OQHOBPEMEHHO)

KomaHaHbIN Pexum Privileged EXEC/Pexum rnobanbHon KoHurypaumm/Pexmum

pexum KOHUrypauum nHtepderica

PykoBoacteo no

Bbl MmoxeTe ykasaTb nnbo agpec rpynnbl multicast, nnbo agpec nctoyHuka,

ncnonb3oBaHuio | NGO agpec rpynnbl multicast n agpec UCTOYHMKA; WM Bbl HE MOXETe
ykasaTb HW agpec rpynnbl multicast, H1 agpec uctoyHuka. [1sa agpeca He
MOryT OAHOBpeMeHHO ObITb agpecamu rpynn multicast nnu agpecamu
NCTOYHMKA

OrpaHu4yeHune ckopoctu DR ncrouHmka ansa otnpaBku naketoB Register

KomaHga ip pim register-rate-limit rate

Onucaxune rate: ykasblBaeT MaKkcumaribHOe KONM4yecTBO NakeToB Register, koTopble

napameTpa MOXHO OTMpPaBNATb Kaxaytl cekyHdy. 3HadeHue BapbupyeTca oT 1 go
65 535

KomaHaHbIn Pexunm rnobanbHon KoHurypaumm

pexunm

PykoBoacteo no
NCNOSb30BaHMIO

OTa KomaHga AencTByeT Tonbko Anst naketa Register kaxgoro (S, G)
naketa, HO He Ans Bcex naketoB Register Bo Bcen cucteme. BknodeHne
3TOM KOMaHObl MOXET CHM3UTb Harpy3ky Ha mcxogHole DR u RP. Moryt
ObITb OTNPaBrEeHbl TOMBKO NakeTbl B Npegenax orpaHuyeHnsi CKopocTH

OTobpaxeHune cyeTynkoB naketoB PIM-SM
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KomaHga show ip pim sparse-mode track
KomaHaHbIv Pexum Privileged EXEC/Pexum rnobanbHon KoHurypaumm/Pexmm
pexnm KOH(purypaumm nHtepdenca
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PykoBoactso no
NCNoNb30BaHNIO

Bpems Hayana nogcyeta naketoB PIM-SM aBTomaTm4yeckmn BKIOYaeTcs
npu 3anycke cuctembl. 3anyctute komaHgy clear ip pim sparse-mode
track, 4TobObl COpPOCUTL BpPEMSI Hayana U OYUCTUTb CYHETYUKN MNaKeTOB
PIM-SM

BbluncneHue KOHTPONbLHOU CyMMbI BCen ANMUHbI NakeTta Register

KomaHga ip pim register-checksum-wholepkt [ group-list access-list ]
Onucanne group-list access-list: HacTpauBaeT agpeca rpynn multicast, npumeHumble
napameTpa K 9TOM KoHdurypaumm, ¢ nomoLubro ACL.
access-list: 3HayeHne moxeT 6bITb ycTaHoBAeHO oT 1 go 99 m ot 1300 go
1999. OH Takke nogaepxuneaeT HammeHoBaHne ACL
KomaHaHbIn Pexunm rnobanbHon koHdurypauum
PEeXNM

PykoBoacteo no
NCMNOmMb30BaHUIO

Bbl MOXeTe BKIHOUNTD 3TY OYHKLMIO, ECNIN XOTUTE BbIYUCNUTbL ASIMHY BCEMO
naketa PIM-SM, Bkntoyas anvHy multicast-nakeTa, MHKanCcynMpoBaHHOIO B
nakete Register, a He TonNbko AnNuMHy 3aronioBka naketa PIM-SM.

Ecnn ykasaH group-list access-list, ata KoH(purypauma BCTynaet B cuny
ANa BCex agpecos rpynnbl multicast

multicast-nakeT

PaspeweHnue RP pgekancynupoBatb naket Register 1 nepecbinatb

Ha UHTepdencol

KomaHga ip pim register-decapsulate-forward
KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexum

PykoBoacteo no
MCNONb30BaHNIO

OTa KomaHga HacTpavmBaeTcs Ha crtatudeckom RP unm C-RP. OH
ucnonb3dyetcs Ana  gekancynsumm  naketa Register ¢ nomouibto
multicast-nakeTa n nepecbinkn multicast-naketa Ha MHTEPGENCHI.

Ecnu naketoB Register, nognexaiwmx gexkancynsiumun, CrMLLKOM MHOFO,
npoueccop 6yaeT curnbHO NeperpyxeH. B aTom cnyyae gaHHyo OyHKUMIO
pekoMeHayeTCst OTKIIIOUNTb

Hactpouka IP-agpeca uctouyHmka nakerta Register

KomaHga ip pim register-source { local_address | Interface-type interface-number }
Onucanue local_address: yka3sbiBaeT IP-agpec uctoyHvka naketa Register.
napameTpa

Interface-type interface-number: ykasbiBaeT |IP-agpec atoro nHtepdenca B
kadecTBe IP-agpeca uctoyHunka naketa Register
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KomaHgHbIn
pexnm

Pexwum rnobanbHon koHUrypaumm

PykoBoacteo no
NCNONb30BaHMIO

YkasaHHbI agpec gomkeH 6biTb aoctyneH. Korga RP otnpaBnseTt naket
Register-Stop, mapwpyTtnsatop PIM, cooTBeTCTBylOLWNA 3TOMY agpecy,
OOJDKEH OTBETUTD. Moatomy pekoMmeHayeTcs ncnonb3oBaTtb
loopback-agpec (wnn gpyrue dusundeckne agpeca).

OTa KoHurypaums He TpebyeT BkntoyeHns PIM

Hactpouka BpemeHu nogasrneHns naketa Register

KomaHga ip pim register-suppression seconds

OnucaHue seconds: ykasblBaeT BpemMs nogaeneHus naketa Register B cekyHpax.
napameTpa 3HaueHue BapbupyeTcs oT 1 go 65535 (no ymonyanuto 60)

KomaHaHbIN Pexwum rnobansHon koHduUrypaumm

PEXUM

PykoBoacteo no
NCMNOmMb30BaHUIO

Ecnu Bbl HacTpouTe aToT napameTp Ha DR, Bpemsa nogaBneHus naketa
Register, otnpaesneHHoro ¢ DR, 6yaet nameHeHo. Ecnu ip pim rp-register-
kat He HacTpoeH, n, ecnv Bbl HacTpoute 3TOT napameTp Ha RP, keepalive
RP 6ygeT nsmeHeHa

HacTpoiika BpeMeHU NnpoBepKu NycToro nakera Register

KomaHga ip pim probe-interval seconds

Onucanne seconds: yka3blBaeT BpeMs NPOBEPKN NyCTOro naketa Register B cekyHaax.
napameTpa 3HaveHune Bapbupyetcs oT 1 go 65 535 (mo ymonyaHuio 5)

KomaHaHbIn Pexunm rnobanbHon koHdurypauum

pexunm

PykoBoacteo no
MCNONb30BaHNIO

Bpems npoeepku nycToro nakeTa Register ykasbiBaeT nepno BpeMeHu ans
oTnpaBkM nycTtoro naketa Register Ha RP g0 wucteyeHus BpemeHu
nogaeneHus.

Bpemsi npoBepkn He MOXET NpeBbiaTh NOMOBUHbI BPEMEHN MOLABMNEHUS;
B MPOTMBHOM Cny4ae KoHdurypauuss He BCTynuT B cwuiy, un Oyger
oTobpaxkeHO npegynpexpatowee coobuweHne. [Npyu aTom pesynbTart
BPEMEHW NOAABMNEHUS, YMHOXEHHbBIN Ha 3 NMOC BPEMS MPOBEPKM, HE MOXET
npeebiwatb 65535, B npoTMBHOM criyyae ©OygeTr oTobpakeHo

npegynpexaeHvue
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HacTtpounka uHtepBana KAT Ha RP

KomaHga ip pim rp-register-kat seconds

Onucanwne seconds: ykasbiBaeT uHTepBan KAT.

napameTpa
N3mepsieTca B cekyHaax. 3HadeHune Bapbupyetca oT 1 go 65535 (no
ymonyanuio 210)

KomaHaHbIn Pexwum rnobanbHon koHUrypaumm

PEeXNM

6.4.4.6. Mpumep KoHcuUrypauum

Hactpounka RP cooTBeTCTBYHOLWMX aapecoB rpynn multicast, korga npuopurteTt
C-RP yuuTbiBaeTCA UNu He yYUTbIBaeTcA

Warun e HactpownTte 6a3oBble pyHKunm PIM-SM. (nponyLueHo)
HacTpoviki e Ha maplpyTunsatope A HacTpoiiTe agpec C-RP kak 192.168.8.8.
e Ha wmapwpyTtusatope B Hactponte agpec C-RP kak 192.168.5.5,
npuoputeT 200 1 agpec C-BSR kak 192.168.6.6.
e Otobpasute rpynny, cootBeTcTBytoLyt0 233.3.3.3.
e Hactponte urHopmposaHue npuoputeta C-RP Ha mapwpyTtusaTtope B
QTECH# configure terminal
QTECH(config)# ip pim ignore-rp-set-priority
Mpoeepka | OTOGpasuTe wmHbOpMaUMO nepen HACTPOMKOW WrHOPUPOBAHWUA npuoputTeTa

C-RP

QTECH# show ip pim sparse-mode rp-hash 233.3.3.3
RP:192.168.8.8

Info source: 192.168.8.8, via bootstrap

PIMv2 Hash Value 10(mask 255.192.0.0)
RP 192.168.8.8, via bootstrap, priority 192, hash value 1084558102
RP 192.168.5.5, via bootstrap, priority 200, hash value 1094656709

Otobpasnte nHdbopmauunio Nnocne HaCTponKM UrHopmupoBaHus npuoputeta C-RP

QTECH# show ip pim sparse-mode rp-hash 233.3.3.3
RP:192.168.5.5

Info source: 192.168.6.6, via bootstrap

200
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PIMv2 Hash Value 10(mask 255.192.0.0)
RP 192.168.8.8, via bootstrap, priority 192, hash value 1084558102
RP 192.168.5.5, via bootstrap, priority 200, hash value 1094656709

Hactpouka ansa nposepku goctynHoctn RP uctoyHmka

Warun e Hactpowite 6azoBble pyHKumnm PIM-SM. (nponyLueHo)
HaCTpOMKN e Hacrtpoiite npoBepky AoCTynHOCTU RP ucTouHmnka
QTECH(config)# ip pim register-rp-reachability
Mpoeepka | 3anyctnte show running-config, 4ToBbl nNpoBepuTb, OTOBpakaeTca Nnn

cnegyowas nHgopmauns

QTECH(config)#show running-config

ip pim register-rp-reachability

Hactpowka ananasoHa agpecoB Register (S, G) ucrouHmka

Warun e HactpownTte 6a3oBble pyHKumMM PIM-SM. (nponyLueHo)
HacTpoukm e HacTpoiite punbTpaLMio aapecoB UCTOYHMKA Ha MapLupyTuaaTope A.
PaspelwleHHbI gnanasoH agpecoB — oT 192.168.2.0 go 192.168.2.255
QTECH#show ip pim sparse-mode mroute
QTECH(config)#ip pim accept-register list 101
% access-list 101 not exist
QTECH(config)#access-list 101 permit ip 192.168.2.0 0.0.0.255 any
QTECH#show ip pim sparse-mode mroute
MpoBepka | lMpexge Yyem BkNOYaTb PUNbLTPALMIO aApeCcOB UCTOYHUKA, 3anyctute show ip

pim sparse-mode mroute, 4tobbl 0TO6pa3nTb 3anncb multicast, n npoeepbTe,
cywecTtBytoT nu 3anucu (S, G) n (S, G, RPT)

QTECH#show ip pim sparse-mode mroute
IP Multicast Routing Table

** RP) Entries: 0
(*,G) Entries: 1
(S,G) Entries: 1
(S,G,rpt) Entries: 1
FCR Entries: 0
REG Entries: 0

201

@ §) QTECH

MUP LOOCTYMHEE




PykoBoacTeo no Hactponke cepus QSW-7600

HacTtpolika PIM-SM W

(192.168.1.100, 233.3.3.3)

RPF nbr: 192.168.36.90

RPF idx: VLAN 1

SPT bit: 0

Upstream State: NOT JOINED

kat expires in 187 seconds

00 01020304 05060708091011121314151617 1819 20 2122 23 24 25 26
27 28 29 30 31

Local

(192.168.1.100, 233.3.3.3, rpt)

RP:192.168.8.8

RPF nbr: 0.0.0.0

RPF idx: None

Upstream State: RPT NOT JOINED
000102030405060708091011121314151617 1819 20 2122 23 24 25 26
27 28 29 30 31

(*, 239.255.255.250)
RP:192.168.8.8

RPF nbr: 0.0.0.0
RPF idx: None
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Upstream State: JOINED
0001020304 050607080910111213 14151617 1819 20 2122 23 24 25 26
27 28 29 30 31

I TR

Mocne BknYeHNs unbTpauun agpecoB UCTOYHUKA 3anyctute show ip pim
sparse-mode mroute, 4Tobbl OTOBpasnTb 3anncb multicast, n nposepbTe,
cyuwlectBytoT nv 3anucu (S, G) n (S, G, RPT)

QTECH#show ip pim sparse-mode mroute
IP Multicast Routing Table

(*,* RP) Entries: 0
(*,G) Entries: 1
(S,G) Entries: 0
(S,G,rpt) Entries: 0
FCR Entries: 0
REG Entries: 0

(*, 239.255.255.250)

RP:192.168.8.8

RPF nbr: 0.0.0.0

RPF idx: None

Upstream State: JOINED

000102030405060708091011121314151617 1819 20 2122 23 24 25 26
27 28 29 30 31

Local

Joined
O e

Asserted
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OrpaHu4yeHue ckopoctu DR ncrouyHuka ana ornpaBku naketoB Register

Warun Hactpowite 6asoBble yHKumm PIM-SM. (nponyLueHo)

HacTpovki MpoBepbTe  KkonmnyecTBo  naketoB  PIM-SM,  oTnpaBneHHbIx
MapLupyTMsatopom B.
lMpoBepbTe  KONMMYECTBO  MaKeTOB PIM-SM, OTNpaBreHHbIX
MapLupyTtmusatopom B 3a 1 c.
HactponTte ckopocTb Maplpytusatopa B ana otnpaBku nakeToB
Register.

e [lpoBepbTe KOJIMYeCTBO nakeToB PIM-SM, OTNpaBfEHHbIX
MapLupytnsatopom B 3a 1 ¢
QTECH (config)#ip pim register-rate-limit 1
Mpoeepka | OToGpasuTe konmnyecTBo naketoB PIM-SM, oTnpaBneHHbIX MapLLpyTU3aTopoMm

B, npexge 4yem HacTpamBaTb ckopocTb. MHdopmauusa gomkHa otobpaxaTbes

cnegyowmm obpasom:

QTECH#show ip pim sparse-mode track

PIM packet counters track

Elapsed time since counters cleared: 04d01h0Tm

Received sent
Valid PIM packets: 18754 297N
Hello: m49 17842
Join-Prune: 0 3234
Register: 0 321
Register-Stop: 3192 0
Assert: 0 0
BSM: 0 5484
C-RP-ADV: 4413 0
PIMDM-Graft: 0
PIMDM-Graft-Ack: 0
PIMDM-State-Refresh: 0O
Unknown PIM Type: 0

Errors:
Malformed packets:
Bad checksums:

Send errors:
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Packets received with unknown PIM version: 0
QTECH#

OTobpaxxeHne konuyectea naketos PIM-SM, oTnpaBneHHbIX MapLLpyTU3aTopoM
B 3a 1 ¢ po Hactponkm ckopoctn. UMHdopmauusa aomkHa oTobpaxaTbCs
cneaylowmm obpasom:

QTECH #show ip pim sparse-mode track
PIM packet counters track

Elapsed time since counters cleared: 04d01h04ms

Received sent
Valid PIM packets: 18765 29789
Hello: M54 17852
Join-Prune: 0 3236
Register: 0 3214
Register-Stop: 3195 0
Assert: 0 0
BSM: 0 5487
C-RP-ADV: 4416 0
PIMDM-Graft: 0
PIMDM-Graft-Ack: 0
PIMDM-State-Refresh: 0
Unknown PIM Type: 0
Errors:
Malformed packets: 0
Bad checksums: 0
Send errors: 0
Packets received with unknown PIM version: 0

QTECH#

OtobpaxeHne konnyectBa naketoB PIM-SM, oTnpaBneHHbIX MapLLpyTM3aTopom
B nocne Hactpomkm ckopocTu. WHdopmaumsi gormkHa oTobpakaTbes
cnegyowmm obpasom:

QTECH#show ip pim sparse-mode track

PIM packet counters track

Elapsed time since counters cleared: 04d01Th06m
received sent

Valid PIM packets: 18777 29808
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Hello: 1159 17862
Join-Prune: 0 3239
Register: 0 3215
Register-Stop: 3196 0
Assert: 0 0
BSM: 0 5489
C-RP-ADV: 4419 0
PIMDM-Graft: 0
PIMDM-Graft-Ack: 0
PIMDM-State-Refresh: 0
Unknown PIM Type: 0
Errors:
Malformed packets: 0
Bad checksums: 0
Send errors: 0
Packets received with unknown PIM version: 0
QTECH#
HacTpoika KOHTPONbLHOM CyMMbI ANMHLI NakeTa Register
Warn e Hactponte 6asoBble hyHkummn PIM-SM. (nponyLueHo)
HaCTPOMKM e BblunCnTE KOHTPOMBHYIO CyMMY BCell AnvHbI NakeTa Register.
e 3anyctute show running-config, 4ToGbl NpoBepunTb, BCTYNUAN NN B
cvny npeablayme KoHpUrypauum
QTECH(config)#ip pim register-checksum-wholepkt
Mpoeepka | OTOoGpasuTe KoHdMrypauum maplpytusatopa A, KOTOpble OOJTKHbI ObiTb

crneayloLwMMu:

QTECH#show running-config

!
ip pim register-checksum-wholepkt

ip pim rp-candidate Loopback 0
!
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PaspeweHune RP pekancynupoBatb naket Register un nepecbinaTtb
multicast-nakeT Ha uHTepdencol

Warn e HactpownTte 6asoBbie pyHKuMm PIM-SM. (nponyLueHo)

HacTpouKm e  BkntounTe MapLupyTusaTop A Anst nepechinku naketa Register.

e 3anyctute show running-config, 4To6bl NPOBEPUTbL, BCTYNUNM NK B
cuny npeablgywme KoHdurypaumm

QTECH(config)#ip pim register-decapsulate-forward

Mpoeepka | OTOGpa3uTe KoHUrypauum maplupyTusaTopa A, KOTOpble OOMKHbI ObiTb
crnenyoLwumu:

QTECH#show running-config

I

ip pim register-decapsulate-forward
ip pim register-checksum-wholepkt
ip pim rp-candidate Loopback 0

!

o o o o o o

Hactpouka IP-agpeca uctouyHmka naketa Register

Warn e Hactponte 6asoBble yHkumm PIM-SM. (nponyLueHo)
HacTpovikiA e Hacrtpoiite agpec uctounvka Loop 2 kak 192.168.2.2.

e HacTtponTe wuHTepdenCc agpeca WUCTOYHMKaA ANs naketa Register
MapLpyTtmsaTopa B kak Loop 2.

e 3anycmute show running-config, 4ToGbl NpoBeEpPUTb, BCTYNWUAN NN B
cvny npeablayme KoHpUrypauum

MpoBepka | OTOGpasuTe KoHdurypauum mapwpyTtusatopa B, koTopble [OMKHbI 6bITh
cnegyloLwmMMu:

QTECH#show running-config

!

!

!

ip pim register-source Loopback 1

ip pim bsr-candidate Loopback 0
!
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HacTtpoinka BpemeHu nopaBneHuss naketa Register 1 BpemeHu npoBepku
nycTtoro naketa Register

Warun e HactpowiTte 6a3oBble pyHKumnm PIM-SM. (nponyLueHo)
HacTpovki e Hacrtpoiite Bpems nogaenenns naketa Register Ha mapLupyTusaTope B
Ha 20 c.
e HacTtponte BpemMss npoBepku nyctoro naketa Register Ha
MapLupyTusatope B Ha 2 cekyHabl.
e 3anyctute show ip pim sparse-mode track, 4Tobbl 0TOGpPaA3UTL
Konun4yecTBo nakeToB Register
QTECH(config)#ip pim register-suppression 20
QTECH(config)#ip pim probe-interval 2
MpoBepka | OTobpaxeHne konuyecTBa nakeToB Register Ha wmapwpyTmusaTope B.

NHdopmauusa gomkHa otobpaxaTbca criegytowmnm obpasom:

QTECH#show ip pim sparse-mode track

PIM packet counters track

Elapsed time since counters cleared: 04d23h15m

received sent
Valid PIM packets: 23788 43249
Hello: 13817 23178
Join-Prune: 0 4568
Register: 0 8684
Register-Stop: 4223 0
Assert: 0 0
BSM: 0 6819
C-RP-ADV: 5748 0
PIMDM-Graft: 0

PIMDM-Graft-Ack: 0
PIMDM-State-Refresh: 0
Unknown PIM Type: 0

Errors:
Malformed packets: 0
Bad checksums: 0
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Send errors: 0

Packets received with unknown PIM version: 0

QTECH#
QTECH#

Yepes 18 cekyHn oTobpasuTe KONMMYECTBO 3aperncTpyMpoBaHHbLIX NaKeToB Ha
MapwpyTtmnsatope B. WHpopmaumss pomkHa oTobpaxatbca crnegylowmm

obpasom:

QTECH#show ip pim sparse-mode track

PIM packet counters track

Elapsed time since counters cleared: 04d23h17m

received
Valid PIM packets: 23798
Hello: 13820
Join-Prune: 0
Register: 0
Register-Stop: 4224
Assert: 0
BSM: 0
C-RP-ADV: 5749
PIMDM-Graft: 0
PIMDM-Graft-Ack: 0
PIMDM-State-Refresh: 0
Unknown PIM Type: 0
Errors:
Malformed packets: 0
Bad checksums: 0
Send errors: 0

Packets received with unknown PIM version:
QTECH#

sent
43263
23184
4569
8685
0

0
6820

0

Hactpounka RP ansa nony4yeHus naketoB Register n BpemeHu xusuum (S, G)

Warn
HaCTPONKK

e HactpownTte 6a3oBbie pyHKumnm PIM-SM. (nponyLueHo)

e Hactponte mapwpytusatop A Ong nonyyeHna naketoB Register, a

BpeMs xu3Hu (S, G) coctasnseT 60 c.

e 3anyctute komaHgy show ip pim sparse-mode mrout, 4TOGbI

0TOOPa3nTb KONIMYECTBO 3apPErMCTPUPOBAHHBIX NAKETOB
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QTECH(config)#ip pim rp-register-kat 60

MpoBepka

MNMocne HacTpovkm BpeMeHn Xu3Hu ybeamtecb, 4YTo Bpems xusHu (S, G) Ha
MapLupyTmusatope A He npesbiwaeT 60 ¢

QTECH(config)#show ip pim sparse-mode mroute
IP Multicast Routing Table

** RP) Entries: 0
(*,G) Entries: 1
(S,G) Entries: 1
(S,G,rpt) Entries: 1
FCR Entries: 0
REG Entries: 0

(192.168.1.100, 233.3.3.3)

RPF nbr:192.168.36.90

RPF idx: VLAN 1

SPT bit: 0

Upstream State: NOT JOINED

kat expires in 49 seconds
000102030405060708091011121314151617 1819 20 2122 23 24 25 26
27 28 29 30 31

(192.168.1.100, 233.3.3.3, rpt)
RP:192.168.8.8

RPF nbr: 0.0.0.0

RPF idx: None

Upstream State: RPT NOT JOINED
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000102030405060708091011121314151617 1819 20 2122 23 24 25 26
27 28 29 30 31

Local

(*, 239.255.255.250)

RP:192.168.8.8

RPF nbr: 0.0.0.0

RPF idx: None

Upstream State: JOINED

00 01020304 050607080910111213 14151617 1819 20 2122 23 24 25 26
27 28 29 30 31

Local

QTECH(config)#
QTECH(config)#show ip pi

6.4.4.7. PacnpocTpaHeHHble OLMNOKHK

OcHoBHble hyHKUMM PIM-SM He HacTpoeHbl nnmn kKoHdurypauusa He yganace.
(S, G) naketoB Register He HacTpoeHbl Ha C-RP wunmn cratndeckom RP, wunu

KOHdUrypaums He yaanach.

ACL gns orpannyeHus (S, G) naketoB Register He HacTpoeH unn gnanasoH (S, G) B

aTtom ACL HacTpoeH HernpasuIibHO.

Onana3soH (S, G) nakeTtoB Register Ha kaxxgom C-RP nnu ctatnyeckom RP He 0aMHaKoB.

6.4.5. HacTponka nHtepBana oTnpaBku nakeTta Join/Prune

6.4.5.1. AcpdekT koHduUrypaumm
N3meHuTe nHTepean oTnpasku naketa Join/Prune gnga dopmuposanmss RPT unun SPT.
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6.4.5.2. MNpumeyaHusn

Heobxoammo HacTpouTb OCHOBHbIE PyHKLUMM PIM-SM.

6.4.5.3. LLlarn HacTpounku

HacTtponte nHtepan anga otnpaeku naketa Join/Prune.

6.4.5.4. NpoBepka

Ha maplwpytmnsatope B HacTpouTe MHTepBan Ana otnpaBku naketa Join/Prune kak 120 c.
3anyctute show ip pim sparse-mode mroute, 4ToGbl 0TOOPa3NTb BPEMS XKM3HU 3anNnCW.

6.4.5.5. CBsAA3aHHbIe KOMaHAbI

HacTponka uHtepBana otnpaBku naketa Join/Prune

KomaHga ip pim jp-timer seconds
Onucaxuve seconds: ykasblBaeT UHTepBan oTnpasBku naketa Join/Prune.
napameTpa

ymon4aHuio 60)

NamepsieTca B cekyHaax. 3HadeHune Bapbupyetcs oT 1 go 65535 (no

KomaHaHbIn Pexwum rnobansHon koHurypaumm
pexum

6.4.5.6. Npumep KoHcpUrypaumm

HacTponka nHtepBana otnpaBku naketa Join/Prune

Warn e Hactponte 6asoBble hyHkummn PIM-SM. (nponyLueHo)

HacTpoukm e HactpoiiTe uHTepBan Ans oTnpaBku naketa Join/Prune

QTECH(config)#ip pim jp-timer 120

Mpoeepka | 3anyctute show ip pim sparse-mode mroute, 4TObbI
MakcumarbHoe Bpems oxugaHus naketa Join/Prune

oTobpasnTtb

QTECH(config)#show ip pim sparse-mode mroute
IP Multicast Routing Table

** RP) Entries: 0

(*,G) Entries: 1

(S,G) Entries: 1

(S,G,rpt) Entries: 1

FCR Entries: 0

REG Entries: 1

(192.168.1.100, 233.3.3.3)
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RPF nbr: 0.0.0.0

RPF idx: None

SPT bit: 1

Upstream State: JOINED

jt_timer expires in 96 seconds

kat expires in 92 seconds

0001020304 05060708091011121314151617 1819 20 2122 23 24 25 26
27 28 29 30 31

Local

(192.168.1.100, 233.3.3.3, rpt)

RP:192.168.8.8

RPF nbr: 192.168.36.89

RPF idx: GigabitEthernet 0/1

Upstream State: RPT NOT JOINED
000102030405060708091011121314151617 1819 20 2122 23 24 25 26
27 28 29 30 31

Local
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(*, 239.255.255.250)

RP:192.168.8.8

RPF nbr: 192.168.36.89

RPF idx: GigabitEthernet 0/1

Upstream State: JOINED

jt_timer expires in 119 seconds

0001020304 05060708091011121314151617 1819 20 2122 23 24 25 26
27 28 29 30 31

VSU(config)#

6.4.5.7. PacnpocTpaHeHHble OLMNOKHK

OcHoBHble hyHKUMM PIM-SM He HacTpoeHbl nnmn koHdurypaums He yganach.

6.4.6. HacTponka mapwpyTusartopa nocrnegHero hop-a ana nepekntoYeHUs
¢ RPT Ha SPT

6.4.6.1. AcpdekT kKoHduUrypaumm

Mepekntountbca ¢ RPT Ha SPT.

6.4.6.2. MpumeyaHunsn

Heobxoammo HacTpouTb OCHOBHbIE OYHKLUMM PIM-SM.

6.4.6.3. LLlarn HacTpounku

HacTponTe mapLupyTtusaTtop nocnegHero hop-a ansa nepeknoveHus ¢ RPT Ha SPT.

6.4.6.4. NpoBepka

CHavana Hactponte 6asoBble yHKumn PIM-SM. Hactporite DR uCTOYHMKA ONns oTnpaBku
Tpacpuka pfdaHHbIX (¥, 233.3.3.3), a nNpuvHUMaOLWyl CTOPOHY — ANS NPUHYAUTENBHOro
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npucoeanHeHns k rpynne 233.3.3.3 ana cdopmmnposaHmsa RPT. Hactponte DR npuemHuka Ha
npuHyantensHoe nepekntoyeHme ¢ RPT Ha SPT. 3anyctute show running-config, 4To0bl
oTo6pasnTb pesynbTarT.

6.4.6.5. CBsAA3aHHbIe KOMaHAbI

BknroyeHne nepeknrovyeHusa SPT

KomaHga ip pim spt-threshold [ group-list access-list |

Onucanne group-list access-list: onpegendet gManasoH agpecoB rpynnsl multicast,

napameTpa paspeLlueHHbIX ans nepekntoveHna SPT ¢ ncnonb3oeaHnem ACL.
access-list: nogaoepxvBaemoe 3HayeHne HaxogouTcs B guManasoHe oT 1 go
99 unun ot 1300 go 1999. Takke nogaepxmeaeTcs NnpuceoeHne nvweHn ACL

KomaHaHbIn Pexum rnobanbHon koHdurypauum

PEeXUM

PykoBoactBo no | Ecnn group-list access-list He ykasaH, Bcem rpynnaMm paspellueHo

MCNONb30BaHNIO | BbIMOMHATL NepekntoyeHne SPT

6.4.6.6. Npumep KoHcpUrypaumm

Hactpowka mapwpyTtusatopa nocrnenHero hop-a ansa nepekntoyeHusa ¢ RPT Ha

SPT
Warn e Hactponte 6asosble pyHkummn PIM-SM. (nponyLueHo)
HacTpovikiA e Hactpoiite DR MCTOYHMKa ANSi OTNpaBKM Tpaduka AaHHbIX Pyl
233.3.3.3.
e Hactponte DR npuvemMHuka gna npuema Tpaduka AaHHbIX Fpynnbl
233.3.3.3.
e Hactponte DR npuemMHuka nocnegHero hop-a ans nepekntoyeHust ¢
RPT Ha SPT
QTECH(config)#ip pim spt-threshold
Mpoeepka | 3anyctute show running-config, 4To6bl 0OTOGPa3NTL KOHUIYpaLMIO

I
!

ip pim jp-timer 120

ip pim spt-threshold

ip pim rp-candidate Loopback 0
!

I
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6.5. MOHUTOPUHr

6.5.1. OuncTkKka

NMPUMEYAHMUE: BbinONHEHWE KOMaH clear MOXeT NPUBECTU K NoTepe BaxkHOW MHdopMaumm
n, Takmum obpasom, K npepbiBaHMO paboTbl CnyxoO.

OnucaHue

KomaHpa

OunwaeT 3anncm multicast-
MapLUpyTM3aLmm

clear ip mroute { * | group-address [ source-address | }

Ouunwiaet CYETYMNKMN
multicast-mapLupyToB

clear ip mroute statistics {* | group-address [ source-address ]

}

Oumnwaet wmHbopmauuio o
AnHammyeckux RP

clear ip pim sparse-mode bsr rp-set *

Ounwaet
naketoB PIM-SM

CYEeTHYUNKN

clear ip pim sparse-mode track

6.5.2. OToOpaxeHune

OnucaHue

KomaHga

OtobpaxaeT noapobHyto
nHdopmaumio o BSR

show ip pim sparse-mode bsr-router

OTtobpaxaeT uHgopmaLmo
PIM-SM nHTepdeica

show ip pim sparse-mode interface [ interface-type interface-
number ] [ detail ]

OTtobpaxkaeT  noKanbHYHO
nHdopmaumio  IGMP 06
nHTepgence PIM-SM

show ip pim sparse-mode local-members [ interface-type
interface-number ]

OTtobpaxaeT nHgopmaLmio
o} 3anuncu multicast-
MapLupyTtmsaumm PIM-SM

show ip pim sparse-mode mroute [ group-or-source-address |
group-or-source-address ] |

OTtobpaxaeT nHdopmaLumio
o cocepgsax PIM-SM

show ip pim sparse-mode neighbor [ detail ]

OTtobpaxaeT MHdopmaLmio
o] cnegyowiem hop-e
PIM-SM, nony4yeHHyio oOT
NSM

show ip pim sparse-mode nexthop
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OnucaHue KomaHga

OTtobpaxkaeT uHdopmaumio | show ip pim sparse-mode rp-hash group-address
o RP, cooTBeTCcTBYlOLLEM
rpynnoBomy
multicast-agpecy

OTtobpaxaeT nHgpopmauuto | show ip pim sparse-mode rp mapping
o6o Bcex RP u rpynnax,
KOTOpble OHU OBCnyXunBatoT

OTtobpaxkaeT  konu4yecTtBo | show ip pim sparse-mode track

OTNpaBNeHHbIX "
NOSTy4YEeHHbIX nakeToB
PIM-SM ¢ momeHTa Ha4yana
CTaTUCTUKN
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7. HACTPOUKA PIM-SMV6
7.1. O630p

Protocol Independent Multicast (PIM) — aTo npoTokon multicast-mapLpyTtusauum.

PIM He nonaraeTcsa Ha KOHKPETHBIN NPOTOKON unicast-mapLupytudaummn. OH ucnonb3yet Tabnmuy
unicast-mapLipyTnsaLmm, yCTaHOBMEHHYO MoObiM NPOTOKOMOM unicast-maplpyTnsaumm, ons
3aBepLUEeHNs NpPOBEpKM nepecbinikn no obpatHomy nytm (RPF) wn  ycTtaHoBneHus
multicast-mapwpyToB. PIM He TpebyeTcsi nepegaBaTb M nonyvaTb OOHOBMEHUS MapLUPYTOB
multicast. Takum obpasom, HaknagHble pacxoabl PIM HaMHOro Huxe, Yem y Apyrnx npoTOKOMOB
multicast-mapLupyTtnsauum.

PIM onpegensieT ABa pexuma: pexum dense n pexum sparse. Protocol Independent Multicast
Spare Mode (PIM-SM) npyMeHuM K pasnu4yHbiM CeTEBbIM cpeaam.

NMPUMEMAHUE: PIM-SM, paboTatowmii Ha IPv6, HasbiBaeTcsa PIM-SMv6.

7.1.1. NMpoToKosbI U CTaHAAPTDI

e RFC4601: Protocol Independent Multicast — pexum Sparse (PIM-SM).

o RFC5059: mexanuam Bootstrap Router (BSR) gns Protocol Independent Multicast
(PIM).

o RFC3962: Protocol Independent Multicast — npoTokon pexuma Dense.

e RFC4607: multicast-paccblinka ¢ y4eToM nctodHuka ansa IP (Source-Specific Multicast
for IP).

7.2. NMpunoxeHus

MpunoxeHue OnucaHue

Peanusauus ASM ¢ | MNMpnemMHmK nonyyaeT nakeTbl OT NOOBOro NCToYHNKa Mmulticast
ucnosnb3osaHvem PIM-SMv6

Peanusauus SSM ¢ | MNMpremMHuk BbIbMpaeT MCToOYHUK Multicast
ucnosnb3osaHvem PIM-SMv6

Mpumep npumMmeHeHusi | BctpoeHHbln agpec RP HacTpamBaeTcss B agpece rpynnbl
BCTpoeHHoro RP multicast IPv6

Mpunoxenne PIM-SMv6 B | NpoTtokon multicast PIM-SMv6 paboTtaeT B cpede ropsiiero
cpene ropsyero pes3epBHOrO | PE3EPBHOMO KOMMPOBAHUS

KonnpoBaHuA

7.2.1. Peanusauuna ASM ¢ ncnonbsosaHuem PIM-SMv6

7.2.1.1. CueHapun
Ycnyra multicast npegoctaBnsieTcst TONbKO B OAHOM AOMEHE.

Kak nokasaHo Ha cnegyowem PuUcyHKe, NPUEMHUKM MOMNy4aroT NakeTbl OT MHO0ro MCTOYHUKA
multicast.
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R2 (RP) R3

R1 MpuemHuk 1

P

MCTOYHMK

EITEE

Ré MNpuemHwuk 2

PucyHok 7-1.

R1 Hanpsimyto NOAKMOYEH K UCTOYHUKY multicast.
R2 HacTpoeH kak rendezvous point (RP).

R3 Hanpsimyto NOAKIMIOYEH K NPUEeMHUKY A.

R4 Hanpsimyto NOAKIMIOYEH K NpueMHuKy B.

7.2.1.2. Pa3BepTbiBaHue

¢ 3anyctute npoTtokon Open Shortest Path First gna IPv6 (OSPFv6) B gomeHe, 4Tobbl
peanu3oBaTb Unicast-mapLupyTu3aumio.

e 3anyctute NPOTOKOS PIM-SMv6 B OOMeHe, 4YTOObI peanu3oBaTb
multicast-mapLupyTtnsauuto.

e 3anyctute npoTokon ynpaeneHus rpynnamm WHtepHeta Bepcunm 6 (IGMPvE) B
CerMeHTe CeTu XocTa Monb3oBaTens, YTobbl peann3oBaTb yNpaBneHne y4aCcTHUKaMU
rpynnbl.

7.2.2. Peanusauuna SSM ¢ ncnonbsosaHmem PIM-SMv6

7.2.2.1. CueHapun

Ycnyra multicast npegoctaBnsieTCca TONbKO B OHOM AOMEHE.

Kak nokasaHo Ha cnegytouwemM PucyHke, NPUEMHWUKMA MNONyYalT NakeTbl OT ONpeaeneHHoro
MCTOYHMKA multicast.

R1 R2

Gi 0/1 Gi 0/2 Gi 0/3

5y

lMNprnemHuk 1 MpremHuk 2

PucyHok 7-2.
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R1 Hanpsmyto nogkmtoyeH K MCTOYHMKY multicast.

R2 HacTpoeH kak RP.
R2 Hanpsimyto NOAKIMIOYEH K MPUEMHUKY A.
R2 Hanpsimyto NOAKIIOYEH K NpUeMHuKy B.

7.2.2.2. Pa3BepTbiBaHue
e 3anyctute NpoTOKOnN OSPFv6 B JomeHe, YTOObI peanu3oBaTb
unicast-mapLipyTumsaumio.

o 3anyctute npoToKon PIM-SMv6 B OOMeHe, YTOObI peanusoBaTb
multicast-mapLupyTtnsauuto.

o Bknounte dyHkumio multicast ¢ ydetom uctoyHuka (SSM) npoTtokona PIM-SMv6,
4yTO6bI peanu3oBaTb QPYHKUMIO SSM.

e 3anyctute npoTokon ynpaeneHus rpynnamu WHtepHeta Bepcun 3 (IGMPv3) B
CerMeHTe ceTu xocTa Mnonb3oBaTens, YTobbl peann3oBaTth ynpaBreHWe yYyacTHUKaMM
rpynnbi.

7.2.3. NMpumep npumeHeHUs1 BCTpoeHHoro RP

7.2.3.1. CueHapumn
Ycnyra multicast npegoctaBnsieTca TONbKO B OHOM LOMEHE.

Kak nokasaHo Ha cnegytowemM PucyHke, agpec RP HacTpoeH ans R2, 4tobbl MmapLupyTnsaTop
cTan BCTPOEHHbIM RP.

R1 R2
Gi 0/3

Gi 01 Gi 0/2

Cepeep

IR

MNprnemHuk 1 MpremHuk 2

PucyHok 7-3.

R1 Hanpsimyto NogkmtoyeH K MCTOYHMKY multicast.
R2 HacTpoeH kak RP.

R2 Hanpsimyto NOOKMOYEH K NPUEMHUKY A.

R2 Hanpsimyto noaKmntoYeH K NnpuemMHuky B.

R2 HacTpoeH kak BCTpOeHHbIN RP.

7.2.3.2. PasBepTbiBaHue

e 3anyctute NPOTOKON OSPFv6 B OOMeEHe, YTOObI peanu3oBaTb
unicast-mapLupyTM3aumio.
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e 3anyctute NpoTOKON PIM-SMv6 B OOMeHe, YTOOLI peann3oBaTtb
multicast-mapLupyTtnsauuto.

e  Bknounte doyHkunio SSM npotokona PIM-SMv6, 4Tobbl peanu3oBaTtb pyHKLMIO SSM.

° 3aI'IyCTI/ITe NPOTOKON IGMPvV3 B cermeHTe ceTM XocTa nofb3oBaTtens, 4YTOObI
peann3oBaTtb ynpasrieHne y4aCTtHUKamMmu rpynnbl.

o Hactponte agpec RP un BcTpoeHHbI RP Ha mapupyTusaTtope R2.

7.2.4. NMpunoxeHune PIM-SMv6 B cpeae ropsiuero pe3epBHOro KOnMpoBaHus

7.2.4.1. CueHapuu

B cpene ropsavero pesepBHOro KonvpoBaHus 3anyctute PIM-SMv6. YCTPOMCTBO BbINOSMHSET
ropsiiee pe3epBHoOe nepekroveHne, YTobbl rapaHTMpoBaTh, YTO Tpauk He NpepbiBaeTCs.

= R1
= | Gion Gi 0/2 Gi 0/2
Cepsep
MNpuemHuk
PucyHok 7-4.

R1 nogkntoueH kK Bugeocepsepy, R2 Hanpsamyo nogkntoyveH K NpuemHuky, a R2 paboTtaet B
pexvmMe ropsivero pe3epBupoBaHus.

MpoTtokon multicast ypoBHsa 3 paboTaeT Ha MapwpyTtusaTopax R1 n R2.

7.2.4.2. PasBepTbiBaHue

e 3anyctute OSPF Ha wmapwpymmsatopax R1 u R2, 4tobbl peanuioBaTtb
unicast-mapLipyTu13saumio.

e 3anyctute PIM-SMv6 Ha wmapwpymm3datopax R1 u R2, 4yT0o6bI peanu3oBaTb
multicast-mapLupyTtnsauuto.

e 3actaBbTe R2 paboTaTb B peXxume ropsiyero pe3epBHOr0 KONMpPOBaHUS ABYXY3r0BOro
(two-node) knactepa.

NMPUMEYAHUE:

R2 moxeT BbINONHATL ropsiyee pe3epBHOE NepeknioveHne B cpeae ropsyero pe3epBHOro
konmpoBaHus. B aTom cnyvae nHtepsan Query naketoB Hello PIM (3HaveHue no
ymonyaHmio — 30 cekyHn) Heo6xoaMmMo HacTpPouTb Ha MapLupyTnsaTope R2, nockonbky
Tanmep keepalive cocega B naketax Hello PIM mapwpyTtusatopa R1 mor ncreyb (3HayeHve
no ymonyanuio B 3,5 pasa npesblwaeT nHtepsan Query, To ectb 105 cekyHa). PyHKUMS
multicast B HacTosLee BpeMsi onupaeTcst Ha PYHKUUMIO unicast-paccbiiku, u yHKUUS
multicast HaYMHaeT KOHBEPreHLUMIO Nocrne 3aBepLUeHNsS KOHBEPreHUUN PyHKLMM
unicast-paccbinikn. Hanpumep, Bpems KoHBepreHuuun nnasHomn nepesarpyskm (GR) no
yMOnyaHuio Ans yHKUMmM unicast-paccbinku coctasnset 120 cekyHa. PekomeHgyeTtcs
ycTaHoBuTb MHTepBan Query naketos Hello PIM pasHbiM 60 cekyHaam. Bpems keepalive

221
@ ) QTECH
MWP [OCTYMHEE




PykoBoacTeo no Hactponke cepus QSW-7600

HaCTpOVIKa PIM-SMv6 W

cocena B naketax PIM Hello coctaensiet 210 cekyHa. B aTom cueHapum nHtepsan Query
naketoB Hello PIM gormxeH ObiTb YCTAHOBMEH CO CCbINIKOM Ha BpeMsa cxoanmoctn GR
dYyHKLMM unicast-paccbinku, a 3HavyeHue, B 3,5 pasa npesblwiatollee nHTepsan Query
naketoB Hello PIM, gormkHo 6biTb GonbLue, Yem Bpems cxogmmoctn GR dyHKUmmM
unicast-paccbinkn. Kpome Toro, ecnvm Bpems KOHBepreHuumn yHKLUMM unicast-paccbliiku
BENuKo, MHTepean nepegaym naketos PIM Join/Prune Takke He06Xx04MMO CKOPPEKTUPOBATD,
nockosnbky Bpems keepalive naketos PIM Join/Prune B 3,5 pasa npeBbillaeT nHTepsan
nepepayn naketos PIM Join/Prune. Bpewms keepalive no ymonyanuto ansa naketos PIM
Join/Prune coctaensaet 210 cekyna. Ecnu R2 HacTpoeH kak anHamudecknin RP, nHtepean
nepeaayn ysegomnenuni C-RP kangngatom RP (C-RP) Takke Heobxogmmo
ckoppekTupoBaTtb. MHTepBan nepegaym no ymonyaHuio coctaendaeTt 60 cekyHa, a Bpems
keepalive — 2,5-kpaTHbI HTEpBan nepegayun ysegomnenuin C-RP. Hanpumep, ecnu Bpems
KOHBepreHummn (pyHKumMm unicast-paccelnkm npesbiwaeT 150 cekyHa, HEOHXOAMMO HACTPOUTL
WHTepBan nepegayn ysegomnennn C-RP. B cpene ropsayero pesepBHOro KONMpoBaHUsA
pekomeHgyeTcs, YTobbl nHTepean Query naketoB PIM Hello 6bin 60onbLlie 3HaveHns no
ymonyanmio (30 cekyHa). B npotuBHOM cnyyae Tanmep keepalive cocena B naketax Hello PIM
Ha CTOpOHe peer end UcTeyeT BO BpeEMS NEPEKITHOYEHNS FOPSYEro pe3epBHOro KONMPOBaHMS.

7.3. PyHKUUN

7.3.1. ba3oBble onpeaeneHusn

PIM-mapwpyTtusatop n PIM-untepdenc

MapLpyTunsatopsbl, Ha KOTOpPbIX BKNOYeH npoTokon PIM, HasbiBaoTca MapLupyTtusatopamu PIM.
NHTepderichl, B KOTOPbIX BKNOYeH npotokon PIM, HasbiBatoTca uHTepdencamm PIM.

Multicast-nakeTbl nepecbiniatoTcss MapwpyTtmsatopamu PIM. PIM-nHTepdencel ana npvema
multicast-nakeToB HasbiBalOTCA upstream-uHTepdencamm, a PIM-uHTepdencel ana nepenaudn
multicast-nakeToB Ha3sbiBaTCA downstream-nHTepdencamu.

CermMeHTbl CeTu, B KOTOPbIX pacrnorioxeHbl upstream-uHTepdenchl, HasblBalTCs upstream
ceTeBbIMU cermeHTamu. CermMeHTbl CETU, B KOTOPbIX pacnofioxeHbl downstream-uHTepgencsl,
Ha3sblBatoTcs downstream cerMeHTamm ceTw.

Cetb PIM n pomeH PIM
PIM-mapuwpyTtusatopbl nogkntodarotcs yepes PIM-untepdencel n obpasyoT cetb PIM.

Ha HekoTopbix MHTepdencax PIM ycTaHOBMEHbI rpaHuubl, pasgenstowme donbwyto cetb PIM
Ha HecKoNnbko AoMeHoB PIM. MpaHuubl MOTyT OTKIOHATEL onpedeneHHble multicast-nakeTbl nnm
orpaHuumnBath nepegady coobiieHmin PIM.

Multicast Distribution Tree, DR, RP

Multicast-nakeTbl nepegawTCAa M3 OAHOM TOYKM B HECKONbKO ToyeKk. [lyTb nepechbinku
npeacraBnsaeT cobon ApeBOBUOHYI CTPYKTypy. OTOT NyTb NEpPecbinkn HasbiBaeTcsa Multicast
Distribution Tree (MDT). MDT nogpasgensitoTcs Ha Aga tvna:

¢ Rendezvous point tree (RPT): rendezvous point (RP) ucnonb3yeTca B Ka4decTBe
KOPHSI», @ Ha3HayeHHble MapwpyTmnsaTopbl (DR), NOAKMYEHHbIE K Y4YaCTHMKaM
rpynnbl, B KAYECTBE «JICTHLEBY.

e Shortest path tree (SPT): ncnonesynte DR, NOAKNIOYEHHbIA K UCTOYHMKY multicast, B
KayecTBe «KopHs», a RP unn DR, NOAKNIOYEHHbIE K yY4aCTHUKaAM Tpynrbl, B Ka4yecTBe
«ITNCTBEBY.

DR 1 RP — 370 hyHKUMOHanNbHbIe pony MmapLupyTtnsaTopos PIM.

e RP cobupatoT nHdopmauuio 06 nCToUHMKax multicast n uneHax rpynn B CETU.
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e DR, nogknto4veHHbI K MCTOYHUKY multicast, nepenaet nHdopmaumio 06 UCTOYHUKE
multicast RP, a DR, nogkmnto4YeHHble K y4acTHUKaM rpynnbl, nepegaroT nHgopmaumio 06
y4acTHuKax rpynnsl RP.

(*,6), (S,.G)

e (*,G): ykasblBaeT NnakeTbl, NepeaaHHble U3 MGOro UCToYHUKa B rpynny G, 3anucu
MapLipyTMsaumMM, COOTBETCTBYHWOLUME MakeTaM, W NyTb nepecbinkn (RPT),
COOTBETCTBYHOLLMIA NakeTam.

e (S5,G): ykasblBaeT nakeTbl, nepefaHHble M3 WUCTOYHMKA S B rpynny G, 3anucu
MapLipyTu3aumM, COOTBETCTBYIOLIME NakeTam, W nyTb nepecbinku (SPT),
COOTBETCTBYHOLLMIA NakeTam.

ASM, SSM

PIM-SM nopaepxuBaet ase mogenu obcnyxusaHms multicast: multicast-paccbinky ¢ nobbim
nctoyHukom (ASM) n multicast-paccbliniky ¢ ykazaHnem UCToYHuKa (SSM), KoTopble MPUMEHNMBbI
K pasnn4yHbiM cermeHTam agpeca multicast.

e ASM: B mogenu ASM nonb3oBaTenbCKUA XOCT HE MOXET BblbpaTb MCTOYHMK Multicast.
XoCT nonb3oBaTens npucoeavHsieTca K rpynne multicast u nonyyaeTt Bce nakeTbl,
OTnpaBfieHHblE N3 BCEX MCTOYHUKOB B rpynny multicast.

e SSM: B mogenn SSM nonb3oBaTenbCKUIA XOCT MOXET BblOpaTh UCTOYMHUK multicast.
XocT nonb3oBaTens ykasblBaeT agpec WUCTOYHWKA NPU NpUCOeAMHEHUM K rpynne
multicast, a 3aTem nony4yaeT nakeTbl TOMLKO OT YKa3aHHOro MCTOYHMKA B rpynny
multicast.

NMPUMEYAHMUE: TpeboBaHne mogenn SSM: HeobxoouMMO MCNONb30BaTb Apyrue ceTeBble
cepBuca, 4YToObl MO3BOMMTL XOCTY MOSb30OBaTENS 3apaHee 3HaTb MOMOXEHWE WCTOYHUKA
multicast, 4Tobbl XOCT NoNb3oBaTeNst MOr BbIOpaTh MCTOYHMK Multicast.

7.3.2. 0630p

Ocob6eHHOCTb OnucaHue

YcTaHoBneHUe OTHoLWEHMA coceacTBa yCTaHABNMBAKOTCA MEXAy MapLupyTusatopamu
COCeCcKMxX PIM ansa goopmupoBaHna cetn PIM

oTHoweHun PIM

Bbi6op DR B cermeHTe obLuen cetu, NOAKMIOYEHHOM K Y4aCTHUKaM rpynnbl, BbIGop
DR npoBogutcs cpeam cocegen PIM gnsi Bbibopa DR, nogkntoyYeHHOro K
y4yacTHUKaM rpynnbl.

B cermeHTe o0Lien cetn, NOOKMOYEHHOM K MCTOYHMKY multicast, BbiGop
DR npoBogutcs cpean cocegen PIM ansa eeidopa DR, nogknto4eHHOro K
MCTOYHUKY multicast

MexaHnam RP B cetm PIM RP cratnyeckn HacTpamBaetca wnvm BblOMpaeTtcs
OMHaMUYECKM, TaK YTO Kaxabln mappyTtnsaTtop PIM 3HaeT nonoxeHune
RP

PernctpaumnonHasa | Koraa B ceTn BO3HMKaeT MCTOYHMK multicast, DR, nogkntoyeHHbIN K
nHpopmauma o6 | uctodHmky multicast, nepepaet naket Register Ha RP, uytobel RP
NCTOYHMKE nonyumna nHgopmauuto 06 ncTtoyHnke multicast n multicast-naketax

multicast
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CospaHvne RPT Korga yyacTHuk rpynnbl nosiendetca B cet, DR, noOAKMlOYEeHHbIN K

YYacTHUKY rpynnbl, nepegaet nakeT Join B HanpaeneHun RP ang
yctaHoBrnenma RPT. Ecnn B ceTu ecTb MCTOYHMK multicast,
multicast-nakeT, nepeaaBaemMbli Ha RP, MoxeT 4OCTUYb YneHa rpynnbl
no RPT

Cos3panue SPT Korga nakeT pgaHHbIX gocturaeT DR, NOOKMOYEHHOro K YYaCTHUKY
rpynnbl, DR, NOAKMOYEHHBLIN K Y4aCTHUKY rpynnbl, nepegaeTt nakeT Join
B HamnpaBneHunm UCTodHMKa multicast gns yctaHosneHus SPT. 3atem
multicast-nakeTbl nepecbinatTcs no SPT

Mogenn ASM wu | PIM-mapuwpyTusaTtopbl NpegoctaBnaioT yenyrm multicast mogenen ASM
SSM n SSM. Mogenb SSM mncnonbayetca ansa rpynn B AnanasoHe agpecos
SSM, a mogens ASM — ana gpyrmx rpynn

7.3.3. YcTaHOBRNEeHue coceackmx otHoweHun PIM

OTHoLeHMA coceacTBa yCTaHaBNMBaTCA Mexay MappyTtusatopamu PIM ana dopmmuposaHns
cetn PIM. OTHoLweHus coceacTBa AOIMKHbI OblTb YCTaHOBMNEHbBI MeXAy MapLupyTusatopamun PIM
Ao Toro, kak OyayT obmeHuBaTbCs OpyrMmu  ynpasnsoowmmn  coobwennsmun PIM - unu
nepeckinatbcs multicast-nakeTbl.

7.3.3.1. MpuHUMN paboTbl

CoobuweHne Hello oTtnpaBnsetca 4depe3 wuHTepdenc PIM. [Ona multicast-naketa gns
MHKancyndumm coobuweHus Hello agpecom HasHaueHus aBnsetca ff02::d (ykasbiBaeT Bce
PIM-mapuwpyTusaTopbl B OOHOM CerMeHTe CeTu), UCXOO4HbIM agpecom saBngetcda |IP-agpec
nHTepdenca PIM n Bpems xnsHu (TTL) co 3HauyeHnem 1.

CoobuweHua Hello ncnonbaytotcss anst obHapyxeHusi coceden, corfiacoBaHusa napameTpoB
NPOTOKONa U NoggepXXaHns oTHOLLEHUI coceaen.

O6HapyxeHue coceageun PIM

PIM-mapwpyTusaTopbl B TOM >X€ CErmMeHTe ceTu nosydalT multicast-naketel ¢ agpecom
HasHa4veHus ff02::d. Takum ob6pasom, PIM-mapLipyTrusaTopbl nony4varoT MHpopmauuio o0 coceasnx
W ycTaHaBNMBalT OTHOLLEHNA coceacTBa.

Korma wHTepdenc PIM BknoyeH wnn  obHapyxuMBaeT HOBOro cocega, cooblieHne
Triggered-Hello-Delay ncnonbayeTcs 4ns reHepaumm crny4anHoro nepmuoga sBpeMmeHun. B teuenune
3TOro nepmoga BpeEMeEHU UHTepdenc otnpaensdeT nakeTsl Hello.

CornacoBaHue napamMmeTpoB NpoTokona
CoobuweHne Hello cogepXuT HECKONbKO MNapamMeTpoB MPOTOKOMNA, KOTOPbLIE OMNUCaHbI
cnegyowmm obpasom:

e DR_Priority: ykasbiBaeT npuvopuTeT KaKOoOro wHTepdenca mapluipytu3aTopa Ans
Bblbopa DR. bornee BbICOKMin NpMopuTeT 03Ha4aeT 6onee BbICOKYHO BEPOATHOCTb ObITh
n3bpaHHbiM DR.

e Holdtime: yka3biBaeT BpeMs OXuAaHUs, B TEYEHME KOTOPOro cocel YAepKMBaeTCs B
COCTOSIHUN OOCTYMHOCTW.
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e LAN_Delay: yka3biBaeT 3afepxKy nepegayu coobueHunss Prune B obLiem cermeHTe
ceTwn.

e Override-Interval: ykasbiBaeT BpeMsi prune override, nepegaBaemoe B COOOLEHUN
Hello.

Korga mapwpytmsatop PIM nonydaet coobuweHne Prune oT upstream-uHTepderica, 3TO
yKasbIBaeT Ha TO, YTO B 00OLLEM CEerMeHTe CeTu CyLLeCTBYIOT Apyrme downstream-nHTepdencol.
Ecnu mapwpyTtusatopy PIM no-npexHemy Heob6xoanmo nonyyatb AaHHble multicast, OH omKeH
oTnpaBuTb coobuweHne Prune Override upstream-uHTepdency B TeYeHMe BPEMEHM
Override-Interval.

LAN_Delay + Override-Interval = PPT (Prune-Pending Timer). [Nocne Toro kak MmapLupyTtmsaTop
PIM nonyyaeT coobieHne Prune ot downstream-uHTepdpenca, OH He BbINOSHAET pruning
HemMeaneHHo, a oxugaet Tanmayta PPT. Mo ncrevyeHnn spemenn PPT mapwpytmnsatop PIM
BbINONHAET pruning. Ecnu Bo Bpemsa PPT mapuwpytmnsatop PIM nonyyaet coobuieHne Prune
Override ot downstream-uHTepdenca, oH OTMEHSET pruning.

O6cnyxmBaHMe OTHOLLEHUW C coceasaMm

CoobuweHune Hello nepuogudeckn otnpaenseTcs mexay mapwpyTtusatopamu PIM. Ecnu naket
Hello He nony4yeH oT cocega PIM B TeuyeHne BpemeHun Holdtime, cocef cumtaeTcst HEOOCTYMHbBIM
n yaansietca ua cnucka cocenen. Jlobble namerHeHms B coceaax PIM npueegyT K U3BMEHEHUIO
Tononormn multicast B cetn. Ecnn upstream-coceg unm downstream-coceq 8 MDT HegoCTyneEH,
NOBTOPHAasi KOHBepreHumst multicast-mapLupyTnsaummn BeinonHseTcst cHoea u MDT nepeHocuTcs.

7.3.3.2. ConyTcTBYlOLAA KOHpUrypaumus

Bknro4yeHune ¢pyHkumm PIM-SMv6 Ha uHtepence
Mo ymonuanuio dyHkums PIM-SMv6 Ha nHtepderice oTkoYveHa.

3anyctute KomaHgy ipv6 pim sparse-mode, 4ToObl BKMYUTL MMM OTKIMIOUUTL (PYHKLMIO
PIM-SMv6 Ha uHTepdeice.

dyHKkuma PIM-SMv6 gosmkHa ObiTb BKIHOYEHA Ha MHTepdbence, YTObbl MHTEpdENC y4acTBOBas B
paboTte npotokonos PIM. Ecnu ¢dyHkuma PIM-SMv6 oTknouyeHa Ha uHTepdence, KOTopbin
dyHKUuMOHMpYeT kak DR, crtatnyeckmn RP, kaHgmpaTt-rendezvous point (C-RP) wunu
kangugat-bootstrap router (C-BSR), cooTBeTCTBYHOLASA pOSib MPOTOKOMA HE BCTynaeT B Cuny.

Hactpoika uHTepBana nepegayum coobweHmn Hello Ha nHtepdence
Mo ymonuaHuio coobuieHnsa Hello nepenatotca ¢ nHtepsanom B 30 cekyHA.

3anyctute KomaHgy ipv6 pim query-interval seconds, 4ToObl HACTPOUTL MHTEPBAS Nepenayn
coobueHnin Hello Ha nHTepdence. 3HadeHne BapbupyeTcst oT 1 go 65 535.

Bonblwee 3HayeHue interval-seconds o3HavyaeT GonblM MHTEPBaAN nepegayn coobLueHui
Hello, a meHblwee 3HayeHue interval-seconds o3HayaeT MeHbLWWA WHTEpBan nepegaydn
coobwennn Hello.

7.3.4. Bbi6op DR

B cermeHTe o6Llen ceTn, NOAKITHYEHHOM K y4acTHUKaM rpynnbl, Bei6op DR npoBoguTcsa cpeam
cocepgeni PIM ans Boidopa DR, NOAKMHOYEHHOMO K y4aCTHUKAM rpynnbl.

B cermeHTe obLien ceTn, NOAKMIOYEHHOM K MCTOYHUKY multicast, BeiGop DR npoBoguTcsa cpeau
cocegen PIM gns Beibopa DR, nogknto4eHHOro K MCTovHuKy multicast.

DR nepepaet coobuweHve Join/Prune B HanpasneHun root-yana MDT pgna Hanpsamyio
MOAKIMIOYEHHBIX YYACTHWKOB TPynnbl WM nepefaeT [OaHHble HanpsiMyld NOAKITHOYEHHOTO
ncrovHmka multicast 8 MDT.

225

@ §) QTECH

MUP LOOCTYMHEE



PykoBoacTeo no Hactponke cepus QSW-7600

HaCTpOVIKa PIM-SMv6 W

7.3.4.1. MprHUUN paboTbl

IP-agpec cocega u npuoputeT DR nonyyatotcs u3 naketoB Hello cocegeir Bo Bpems
yCTaHOBIEHNA OTHOWeHMN coceacTa PIM, uyTobbl BbibpaTh DR.

Kntoyom k BbiGopy DR aBnstoTca npyuoputetol DR 1 IP-agpeca nHtepdeincos.

MpuoputeTt nHTepdenca DR

Bonee Bbicokuii nproputeT nHTepderica DR o3HavaeT 6onee BbICOKYD BEPOATHOCTb TOr0, YTO
mMapLpyTmnsaTtop PIM 6yaeT ycnewHo BbibpaH B kadecTBe DR Bo BpeMs BbibopoB DR.

IP-appec nHtepcenca

Ecnn uHTepdencel mapwpytmusatopos PIM mmetoT ogmHakoBbin npuoputeT DR BO Bpems
Bblbopa DR, cpaBHuBatoTcs IP-agpeca cocenen. bonbwnii IP-agpec o3HavaeT 6onee BbICOKYHO
BEPOATHOCTb TOro, 4TO MapwpyTtusatop PIM BygeT ycnewHo BbibpaH B kayectse DR.

7.3.4.2. ConyTcTBYHOLAA KOHpUrypaums
HacTpouka IP-agpecoB nHrepdencon
Mo ymonuyaHuio anga nHrepdencos He HacTpoeHbl IP-agpeca.
3anyctute komaHay ipv6 address, 4Tobbl ycTaHoBUTL IP-agpec ans nHrepdelnica.

Ecnn PIM-mapwpyTtusatopbl MmetoT OAuHakoBbii npuoputeT DR, mapwpyTtusatop PIM c
fonbwum IP-agpecom BbibupaeTcs B kavectse DR.

Bknro4yeHune ¢pyHkumm PIM-SMv6 Ha uHTepence
Mo ymonuaHuio yHkums PIM-SMv6 Ha nHtepderice oTkmnoveHa.

3anyctute KomaHgy ipv6 pim sparse-mode, 4ToObl BKMYUTL MMM OTKMIOUUTL (PYHKLMIO
PIM-SMv6 Ha uHTepdeice.

dyHKkuMa PIM-SMv6 gosmkHa ObiTb BKIHOYEHA Ha MHTepdence, 4Tobbl MHTEpPdENC y4acTBoBar B
paboTte npotokonos PIM. Ecnu dyHkuna PIM-SMv6 oTkmnoveHa Ha mHTepdence, KOTopbIn
dyHKunoHmpyeT kak DR, ctatudeckun RP, C-RP wunu C-BSR, cooTBeTcTBylOWaa porb
NpoTOKONa He BCTynaeT B CUy.

Hactpowka npuoputeTta DR nHtepcenca
Mo ymonuaHuio npuoputeT DR paBeH 1.

3anyctute komangy ipv6 pim dr-priority priority-value, 4tobbl HacTpoutb npuoputeT DR
MHTepdenca. 3HavyeHne npuopuTeTa HaxoamMTcsa B AnanasoHe ot 0 4o 4 294 967 294.

Mpuopnter DR umHTepdenca ucnonbdyetca ans Bblibopa DR B HanpsiMyro MOAKIHOYEHHOM
CermMeHTe ceTu uHTepdpenca. bonbliee 3HayeHWe npuopuTeTa O3HaYaeT Oorfee BbICOKYHO
BEPOSATHOCTb TOro, 4TO MapwpyTtusaTtop PIM GygeT BoiOpaH B kadecTtee DR.

7.3.5. MexaHn3sm BSR

B cetn PIM bootstrap router (BSR) nepuognyecku reHepupyeT cooblieHnss bootstrap (BSM),
BKNtoYast mHpopmaumio o cepunm C-RP 1 COOTBETCTBYHLUMX rpynnoBbix agpecax. BSM
nepegatTca hop 3a hop-om Bo BceM gomeHe. PIM-mapLupyTru3aTopbl N0 BCEN CETU NosydatoT
BSM u 3anuceiBatoT uHdopmaumio o C-RP 1 cooTBeTCTBYHOLLMX FPYNMNOBbIX agpecax.

7.3.5.1. MprHUMN paboTbI

B pomeHe PIM-SMv6 HacTpamBaioTcs oguH unum Heckorbko C-BSR, n BSR BbibupaeTcs u3
KaHaugaToB BSR B cOOTBETCTBMM C OonpedenieHHbIMU npasunamMu.
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7.3.5.2. ConyTcTBYIOLanA KOHdUrypauums

HacTtpomnka C-BSR
Mo ymonyaHuio C-BSR He HacTpoeH.

3anyctute komaHgy ipvé pim bsr-candidate interface-type interface-number [ hash-mask-
length [ priority-value ] ], 4ToGbl HacTpouTb MM oTMeHnTb C-BSR.

C-BSR BbibupatoT rnobansHo yHuKanbHbin BSR B gomeHe PIM-SM nocpeAcTBOM M3y4eHUs u
BblGopa BSM. BSR nepenaet BSM.

Hactpouka rpaHuubl BSR
Mo ymonyaHuio rpaHmua BSR He HacTpoeHa.
3anyctute komaHay ipv6 pim bsr-border, 4ToOblI HACTPOUTL NNK OTMEHUTL rpaHnLy BSR.

lMocne HacTpoKrku 3TOM KOMaHAbl ANs uHTepdenca mHtepdenc HemeaneHHo otbpacbiBaeT
nony4yeHHole BSM n He nepecbinaet BSM, Tem cambiM npegoTepaldada donyamHr BSM. Mpanuua
BSR He HacTpoeHa, ecrnu aTa kKoMaHga He HacTpoeHa.

OnpepeneHune gonyctumoro ananasoHa BSR
Mo ymonyaHuio BSM BSR He dunbtpytoTes.

3anyctute komadgy ipv6 pim accept-bsr list ipv6_access-list, 4toObl onpegenuTb wnu
OTMEHUTb amana3oH BSR.

lMocne HacTpoKrku 3TOM KOMaHAbl onpegendetrcd Aonyctumbii ananasoH BSR. Ecnm aTta
KOMaHAa He HacTpoeHa, YCTPOMCTBO C BKIKOYEHHOM dhyHKunen PIM-SMv6 6yaet nonyyaTb BCe
BSM.

Hactponka C-BSR gnsa orpaHnyeHumsa guana3soHa agpecoB AeNCTBUTENbHbIX
C-RP v gnana3soHa rpynn multicast, o6cnyxumBaembix C-RP
C-BSR nony4aet yBegomnenna ot Bcex C-RP.

3anyctute komaHay ipv6 pim accept-crp list ipv6_access-list, 4TobObl HaCTpoUTL hUNbTPaALNIO
yBegomneHun ot C-RP.

lMocne HacTporkn aton komaHabl C-BSR orpaHnyMBaeT gvanasoH agpecoB OeNCTBUTENbHbIX
C-RP n gnanasoH rpynn multicast, obcnyxumeaembix C-RP. Ecnn aTa kOMaHga He HacTpoeHa,
C-BSR nonyvaet yBegomneHnsa ot Bcex C-RP.

Hactpounka C-BSR ana npuema naketoB C-RP-ADV ¢ cyeTuMkom npeduKcos,
paBHbIM 0
Mo ymonuaHuio C-BSR He nonyyaet naketbl C-RP-ADV ¢ cyeTumkom npedomkca, paBHbim 0.

3anyctute komaHay ipv6 pim accept-crp-with-null-group, 4To6bI HacTpouTb, creayeTt Inn
nony4yatb nakeTbl C-RP-ADV ¢ cyeTunkom npedukca, pasHbim 0.

lMocne HacTporkn aton KoMaHabl C-BSR MoxeT npuHumaTtbh nakeTbl C-RP-ADV ¢ cHeT4MKoMm
npedukcos, paeHbiMm 0. Ecnn ata komaHga He HacTpoeHa, C-BSR He obpabaTbiBaeT nakeThbl
C-RP-ADV c cyeTumkom npedurkcos, paBHbiM 0.

7.3.6. MexaHn3m RP

B cetn PIM RP cTtaTudeckn HacTpamBaeTcs unu BblbupaeTcss AMHAMUYECKN, TaK YTO KaxKabln
Mapwpytusatop PIM 3HaeT nonoxeHne RP. RP cnyxut root-om RPT. YcraHoBneHne RPT u
nepechblsika NOToKoB AaHHbIX RPT OOmKHbI ncnonb3oBaTbh RP B KayecTBe TOYKN NEPECHINKU.
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7.3.6.1. MprHUMN paboTbl

Bce PIM-mapLpyTtudaTopbl B goMeHe PIM gosmkHbl 6biTb CONOCTaBneHbl C O4HUM 1 Tem xe RP
yepes onpedeneHHbl agpec rpynnel multicast. B cetm PIM RP nogpasgenstooTca Ha
cTaTndeckme u guHammdeckme RP.
Crtatnyeckasa RP
B cratnyeckon koHdurypaumm RP agpec RP HacTpamBaeTcs HenocpeaCTBEHHO Ha KaXKAoM
mapLpyTmnsatope PIM, 4tobbl Bce PIM-mapupyTtusatopsl B cetn PIM 3Hanu agpec RP.
OvHammnyeckan RP

C-RP Takxke HacTtpauBaiotcsa B gomeHe PIM-SMv6. O3tn C-RP nepepaloT nakeTbl AaHHbIX,
cogepxawme ux agpeca n nHgopmaumio 06 obcnyxmneaembix nmu rpynnax multicast 8 BSR B
unicast-pexxume. BSR nepuognyeckn reHepupyet BSM, KoTopble cogepxaTt MHdopMaumio o
cepun C-RP n nx rpynnosbix agpecax. BSM nepegatotca hop 3a hop-om BO BceM gomeHe.
YcTponctea nonyyarT U coxpaHsaT aTm BSM. DR Ha npuHuMMaloLlien CTOPOHe UCnonb3yeT
anroputM XxewwupoBaHUs [Afs conoctaBneHna agpeca rpynnel ¢ C-RP, koTopbin MOXeT
obcnyxusate rpynny. 3atem moxeT 6biTb onpegeneHa RP, cooTBeTCTByOLAs rpynnoBoMy
agpecy.

7.3.6.2. ConyTcTBYHOLAA KOHUrypaumus

YctaHoBKa ctaTuyeckoro agpeca RP
Mo ymonuaHuio agpec RP He HacTpoeH.

3anyctuTte komaHgy ipv6 pim rp-address ipv6_rp-address [ ipv6_access-list ], 4yTobbl HacTponTb
UNn OTMEHNUTb cTaTnyeckun agpec RP ansa mapwpyTtusartopa PIM.

RP porxeH ObiTb HacTpoeH anst peanusaumm ASM B cetn PIM-SMv6. Bbl MoXeTe HacTpouTb
ctatnyecknn RP nnu gnHammnyeckun RP.

Ecnn B cetn PIM-SMv6 HacTpoeH ctatndeckuii RP, KoHurypaumsa ctatudeckoro RP Ha Bcex
ycTponctBax B gomeHe PIM-SMv6 pomkHa 6biTb eguHooGpasHon, 4ToObl nNpenoTBpaTuTb
HeogHO3Ha4YHOCTb MapLpyTa multicast B gomeHe PIM-SMv6.

Hactpownka agpeca C-RP
Mo ymonyanuio agpec C-RP He HacTpoeH.

3anyctute komaHay ipv6 pim rp-candidate interface-type interface-number [ priority priority-
value ] [ interval interval-seconds ] [ group-list ipv6_access-list ], 4ToObl HacTpouTb WK
OTMeHUTb MapLipyTusaTop PIM B kayecTBe C-RP.

C-RP nepuogunyeckn nepegatoT ysegomneHns C-RP B BSR. VHpopmauna, cogepxalasacs B
aTux yBegomneHusix C-RP, pacnpoctpaHsieTcst Ha Bce yctponctea PIM-SMv6 B gomeHe, TeM
cambiM 0becneymBas yHMKanbHOCTb conocTaBneHus RP.

UrHopupoBaHue npuoputeta RP B HacTpoukax RP
Mo ymonuaHuio npeanoyTeHne otaaetcs C-RP ¢ 6oree BbICOKMM MPUOPUTETOM.

3anyctute komaHgy ipv6 pim ignore-rp-set-priority, 4tobbl ykasaTb WM WUrHOPUPOBATb
npuoputeT RP npu Boibope RP ans rpynnsbl.

Korga gns multicast-agpeca Heobxogumo Bbibpatb oauH RP u Heckonbko RP  moryT
obcnyxuBaTb 3TOT multicast-agpec, wcnonb3ynte 3Ty KomaHady, ecnu npuoputeTr RP
Heo6xoOuMO WrHopupoBaTb BO Bpems cpaBHeHus RP. Ecnv aTa komMaHga He HacTpoeHa,
npuvoputeT RP 6ygeTt yunTbiBaTbCA BO BpEMS cpaBHeHUS RP.

Hactpowka ctatnyeckon RPnepBom
Mo ymonyaHuio npeanoyTUTENbHBIM ABNAeTca AnHamumyeckun C-RP.
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3anyctute komaHay ipv6 pim static-rp-preferred, 4tobbl cHadana BbIGpaTb cTratnyeckui RP
BO Bpems Bbibopa RP.

lMocne HaCTpoOWMKM 3TOM KOMaHAbl CHavana npuHMMmaeTca ctatudeckaa RP. Ecnu ata komaHaa
He HacTpoeHa, cHavyana npuHumaeTtcs C-RP.

Hactpouka BctpoeHHOM pyHKUuMN RP

Mo ymonyaHuio BCTpoeHHas dyHKuna RP BkroYeHa ons Bcex agpecos rpynnsl IPV6, B koTopble
BCTpOeH aapec RP.

3anycTtute komaHgy ipv6 pim rp embedded [ group-list ipv6_acl_name ], 4ToObl BKMOUYNTL
BCTPOEHHYI0 doyHKUMo RP.

BcTtpoeHHas dyHkuma RP — 310 ocobbii MexaHnam obHapyxenna RP B IPv6 PIM. 3101
MexaHn3M ncnonb3yeT agpec multicast IPv6, B koTopbI BCTPoeH agpec RP, 4tobbl NO3BONUTL
ycTporcTBy multicast Hanpsimyto usBnekatb agpec RP u3 agpeca multicast. No ymonyaHuio
BCTpoeHHas hyHKkumna RP BkNoYeHa ans Bcex agpecos rpynnbl IPVG, B KOTOpLIE BCTPOEH aapec
RP.

7.3.7. PeructpaunoHHasa nHgopmaumua o6 nctouyHmke multicast

Korga B ceTu BO3HMKaeT WMCTOYHMK multicast, DR, nNOAKMOYEHHbIN K MCTOYHWMKY multicast,
nepegaet nakeT Register Ha RP, 4tobbl RP nonyuunna nHgopmaumio 06 nctoyHnke multicast un
multicast-nakeTtax.

7.3.7.1. MprHUMN paboTbI

DR Ha CTOpOHE MCTOYHMKA [daHHbIX MNoNnyyYaeT nakeT [fAaHHbiXx multicast oT Hanpsmyto
NOOKIMOYEHHOrO XOCTa U MHKaNcynupyeT AaHHble multicast B coobueHne Register. 3atem oH
nepenaet cooblieHne Register Ha RP B unicast-pexxume. RP reHepupyeT 3anuce (S,G).

Ecnu 3anucb nepecbinkn cogepxuT ucxogawmn wuHtepdenc Ha RP, RP  nepecbinaet
MHKaNCynMpoBaHHbIN NakeT AaHHbIX Ha NCXOAALWMIA NHTePdIENC.

Ecnu y RP HeT 3anuMcu nepecbinkn TekyLwlen rpynnel, OH 3anyckaeT Tanumep 3anycka 3anncu
(S,G). Mo ucteyeHun BpemeHn Tarmepa RP nepegaeT coobiieHne Register-Stop Ha DR u
yaansiet 3anucb. [locne Toro, kak DR Ha CTOpOHe MCTOYHMKa AaHHbIX norny4vaeT coobueHune
Register-Stop, DR nepegaeT probing-nakeT (nakeT NpPOBEpKW) OO WUCTEYeHus Tanmepa
coobueHna Register-Stop.

Ecnn DR He nony4daeT coobweHne Register-Stop, nocne ncrteyeHus tammepa DR Ha cTopoHe
NCTOYHMKA AaHHbIX MHKancynupyeT multicast-gaHHble B coobuieHne Register u nepegaet nx RP
B Unicast-pexunme.

Ecnn DR nonydaet coobuieHne Register-Stop, oH BO30GHOBNSAET 3adepXXKy W MOBTOPHO
nepegaet probing-nakeT 40 NCTEYEHMS 3a0EPXKKN.

7.3.7.2. ConyTcTBYKOLAA KOHdUrypaums

Hactpoika obHapyxeHusa goctynHocTtu naketoB Register RP
Mo ymonuaHuio gocTtynHocTb RP He obHapyxeHa.

3anyctute komaHgy ipv6 pim register-rp-reachability, 4ToGbl yCTaHOBUTb UM OTMEHWUTb
oBGHapyxeHune gocTtynHoctn RP.

Ecnn Heobxogmmo onpeaennTb aoctynHocTe RP ans naketa Register, nepegasaemoro ot DR k
RP, Bbl MOXeTe HacTpouTb 3Ty KomaHay. [locne HacTporku 3TOW KOMaHAbl AOCTynHocTb RP
obHapyxuBaeTcs o Toro, kak DR nepenaet naket Register Ha RP. To ectb DR 3anpalwwvBaet
Tabnuuy unicast-mapwpyTtusaumm n ctatnydeckyio Tabnuuy multicast-mappyTtmnsaumm, 4Toob!
NpoBepuUTb, CyLLEeCTBYeT N MapLpyT, AocTynHblin And RP. Ecnu HeT, DR He nepegaeT nakeT
Register.
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Hactpounka RP ansa ¢ounbTpauum naketoB Register
Mo ymonuaHuio RP paspeluaeT Kaxabln nonyyeHHbIn nakeT Register.

3anyctuTe komaHay ipv6 pim accept-register { list ipv6_access-list [route-map map-name | |
route-map map-name [list ipv6_access-list | } onsg BkYeHUA nnu oTkNodeHns RP gns
dunbTpaLmMmn NonyvYeHHbIX NnakeToB Register.

YT06bl hnnbTpoBaTh NONy4YeHHble nakeTol Register Ha RP, HacTponTe 3Ty KomaHay. Ecnu aTa
KOMaHda He HacTpoeHa, RP paspewlaet kaxgbli nonyyeHHbln nakeT Register. Ecnu aTa
KOMaHOa HacTpoeHa, obpabaTbiBaloTCsi TONMbKO Te nakeTbl Register, agpeca uCTOYHMKa M
rpynnoBeble agpeca KoTopbix paspeweHbl ACL. B npotuBHoMm criyyae nakeTbl Register
OTUNBTPOBLIBAIOTCS.

HacTtpoiika orpaHuyeHusi CKOpOCTH Nepepayun Ana naketos Register
Mo ymMonyaHuio CKOpoCTb Nepeaaqn nakeToB Register He orpaHnyeHa.

3anyctute komaHgy ipv6 pim register-rate-limit rate, 4TOoBbLI HacTpouTb, crnegyet nu
orpaHmymMBaTh CKOPOCTb Nepefadn naketoB Register.

Ecnu B 3aTON kKOMaHae yCTaHOBNEHO 3HAYeHWe NO, CKOPOCTb Nepeaayn He orpaHmymMBaeTcs. OTa
KOMaHga wucrnonb3yeTcs ANd HaCTPOWKM CKOPOCTU nepefadnm naketoB Register ¢ agpeca
multicast-rpynnsl (S,G), a He ckopocTu nepefaym naketos Register Bcen cucremol.

Hactpoika pacyeta KOHTpONbHOM CyMMbl naketa Register Ha ocHoBe Bcero
naketa Register

Mo ymonyaHuio KOHTPOmNbHas cCymMMa B nakeTe Register paccuvMTbiBaeTcsi B pexume Mo
YMOSYaHu1Io, yKadaHHOM B NPOTOKOe.

3anyctute komaHgy ipv6 pim register-checksum-wholepkt [ group-list ipv6_access-list ],
4TOObI YCTAHOBMTL ANIMHY NakeTa AN pacyeta KOHTPOMbHON CyMMbI.

Ecnun ans pacyeta KOHTPOMbHOM CyMMbI NakeTa Register Ucnornb3yeTcs BECb NakeT NpoTokona
PIM, BKntoYyas MHKancynMpoBaHHbI nakeT multicast-gaHHbIX, MCNonb3yiTe 3Ty KoMaHay. Ecnu
3Ta KoMaHaa He HacTpoeHa, KOHTPosbHas CyMMa B nakeTe Register paccumTbiBaeTcs B pexume
Mo YMOMYaHUIo, ykazaHHOM B NMPOTOKOSE.

Hactpoika ucxogHoro agpeca naketoB Register

Mo ymonuaHuio agpec UCTOYHMKA NakeToB Register ucnonb3yeT agpec uHTepdenca DR,
NOOKITHOYEHHOIO K UCTOYHMKY multicast.

3anyctute komaHay ipv6 pim register-source { ipv6_local_address | interface-type interface-
number } ana HacCTPoOMKN NCXOQHOro agpeca naketoB Register.

YUTtobbl HAaCTpOMTL agpec UCTOYHUKA NakeToB Register, nepegasaemblx n3 DR, ncnone3syinrte aty
kKomaHgy. Ecnv aTa KomaHaa He HacTpoeHa Unn B 3TOW KOMaHAe yCTaHOBMNEHO 3HayeHne no, B
KadecTBe agpeca MWCTOYHMKa nakeToB Register ucnonbayetca agpec wuHTepdenca DR,
NOAKMIOYEHHOro K MCTOYHMKY multicast. Ecnv ucnone3yetcs napameTp agpeca 3TOM KOMaHAabl,
HaCTPOEHHbIN agpec AomkeH OblTb OOCTYNHbIM Unicast-mapwpyTom. Ecnn mncnonbsyetcs
napameTp UHTepdenca 3Ton KoMaHgbl, 3TOT MHTepdeNnc MoxeT ObiTb loopback-nHTepdencom
unu wunHtepdericom Opyrux TUNOB, a agpec uHTepdenca [OomMKeH ObiTb OObBbSBIEHHbLIM
unicast-mMapLpyToM.

Hactpoika BpemeHu nogaBneHnsa naketoB Register
Bpems nogasneHus naketoB Register no ymonyaHuio coctaensieT 60 cekyHA.

3anyctute komaHgy ipv6 pim register-suppression seconds, 4ToGbl HacTpPoOUTb BpeMS
noAaBneHus.

Ecnn ata komaHga ucnonb3yetca And HaAcTPOMKUM BpeMeHW nodasrieHus naketoB Register,
HacTporka 3HadyeHus Ha DR uameHnT Bpems nogasreHus naketoB Register Ha DR. Ecnu
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KomaHga ipv6 pim rp-register-kat seconds He HacTpoeHa, onpegeneHve 3HaveHus Ha RP
nameHunt Bpems keepalive Ha RP.

Hactpoika BpeMeHU NpoBepKM NyCTbIX NakeToB Register
Bpemsa nposepku (probing) no ymonyaHuio coctaBnsieT 5 cekyHa.

3anyctute komaHgy ipv6 pim probe-interval interval-seconds, 4ToGbl yCTaHOBWUTbL BpeMSs
NPOBEPKMU.

DR uctoyHuka nepeaet nycton nakeT Register B RP B TeueHne onpeaeneHHoro nHtepeana go
UCTeYeHUs BpeEMEHU nofasreHus naketa Register. 3TOT MHTepBan sBMSETCS BpeMeHeM
npoBepku. Bpems npoBepkM NoO YMOMYaHMIO COCTaBnseT 5 CeKyHa,.

Hactpouka 3HayeHus BpemeHu Tanmepa RP KAT

Mo ymonyaHuio ucnonssyetcs 3HadeHne KAT no ymonyaHuio. 3HadeHre KAT no ymonyaHuio =
BpeMs nogasneHus perucrpaumm x 3 + Bpems obHapyXeHus perucrpaumu.

3anyctute komaHgy ipvé pim rp-register-kat seconds, 4Tobbl yCTaHOBUTL BpeMd TanmMepa
KAT.

YTtob6bI HacTpouTb Bpems keepalive nakeToB Register ¢ agpeca rpynnel multicast (S,G) Ha RP,
ncnonb3ynTe 3Ty KOMaHAay.

7.3.8. CospgaHue RPT

Koraa y4acTtHuk rpynnbl nosiBnsgeTcs B cet, DR, NOAKMIOYEHHbIN K y4aCTHUKY rpynnbl, nepegaet
naket Join B HanpaeneHun RP ansa yctaHosnenns RPT. Ecnun B ceTn ecTb UCTOYHMK multicast,
multicast-nakeT, nepegasaembii Ha RP, MOXeT 4oCTUYb YnieHa rpynnbl no RPT.

7.3.8.1. MpuHUMN paboTbl
Mpouecc cosgaHua RPT BbirmsanT criegyowmm obpasom:

1. DR Ha npuHumatoLen ctopoHe nonydaet naket MLD (*,G)Include report ot
nonyyartens.

2. Ecnun DR Ha npuHumatoLlen ctopoHe He asnsetca RP rpynnel G, DR Ha
NPUHUMAaLOLLEN CTOPOHE nepegaeTt oanH naket (*.G)join B HanpasneHun RP.
Upstream-yCTpoNCTBO, KOTOpoe nony4yaeT naket (*.G)join, nepenaeT naket (*.G)join B
HanpaeneHun RP. MakeT (*.G)join nepegaeTcs hop 3a hop-om go tex nop, noka RP
rpynnbl G He nonyynT nakeT (*.G)join, ykasbiBatowmin, 4To DR Ha npuHUMatoLLen
CTOPOHe npucoeanHsetcsa K RPT.

3. Korga xocCT nCToYHUKa AaHHbIX NepefaeT multicast-gaHHble rpynne, UCXogHble
OaHHble MHKancynupyTcsa B coobweHne Register n nepegatotca RP B
unicast-pexxume DR Ha CTOpOHE MCTOYHMKA OaHHbIX. RP gekancynmpyeTt coobueHune
Register, nasnekaeTt nakeT AaHHbIX U 3aTEM NepechINaeT ero Kaxaomy y4acTHUKY
rpynnel no RPT.

4. RP nepepgaet naket (S,G)join B DR Ha CTOPOHE NCTOYHMKA AaHHbIX, YTOObI
npucoeamHnTbeA K SPT 9TOro MCTOYHMKA OaHHbIX.

5. Tlocne Toro kak SPT oT RP k DR Ha CTOPOHE UCTOYHMKA OaHHbIX YCTAHOBIIEH, NAKETbI
OaHHbIX OT UCTOMHKMKA OaHHbIX nepegatotcsa Ha RP no SPT 6e3 nHkancynauum.

6. Koraa nepsbiin nakeT multicast-ganHbix gocturaet RP no SPT, RP nepenaet
coobuleHne Register-Stop DR Ha CTOpOHE UCTOYHMKA AaHHbIX, YTOObI No3BonnTb DR
OCTaHOBUTb MHKaNCynaumio naketoB Register. MNocne Toro, kak DR Ha cTopoHe
NCTOYHMKA AaHHbIX NonyyaeTt coobuieHne Register-Stop, OH He nHkancynupyeT
nakeTbl Register, a nepegaet nakeTbl Register Ha RP no SPT nctoyHnka ganHHbix. RP
nepecbinaeT nakeTbl Register kaxxgomy yyacTHuky rpynnsl no RPT.
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7.3.8.2. ConyTtcTBYIOLanA KOHdUrypauums

HacTpounka uHtepBana nepeagayv naketroB Join/Prune
NHTepBan nepepaum naketo Join/Prune no ymonyaHuto coctaensieT 60 cekyH.

3anyctute komaHgy ipv6 pim jp-timer seconds, 4ToObl yCTaHOBUTb WHTEpPBan nepenayu
naketos Join/Prune.

YUToObl M3MEHUTb MHTEpBan nepegaynm naketoB Join/Prune no ymonyaHuio, HacTpomTe 3Ty
KomaHgy. Ecnu ata komaHga He HacTpoeHa, MHTepBasn nepegayn nakeTtos Join/Prune no
yMon4yaHuio coctasnseT 60 cekyH.

7.3.9. CospaHue SPT

Korga nakeT gaHHbIx gocturaet DR, NoAKMOYEHHOro K y4acTHUKY rpynnbl, DR, NOAKTHOYEHHbIN
K y4yacTHWKY rpynnbl, nepegaeT naketT Join B HanpasneHuM WCTOYHMKa multicast ans
yctaHoBreHusa SPT. 3atem multicast-nakeTbl nepecsinawTca no SPT, TeM cambiM pasrpyxas
RP B RPT n ymeHbwasa konuyectBo hop-oB oT DR Ha CTOpPOHE WCTOYHWKA AaHHbIX K
NPUHUMALOLLLEN CTOPOHE.

7.3.9.1. MprHUMN paboTbI
Mpouecc cosgaHua SPT BbirnganT crniegytowmnm obpasom:

DR Ha npuHumatoLLen ctopoHe nepegaet nakeT (*,G)join B DR Ha ncxogsien ctopoHe no SPT.
Maket (*,G)join nepenaetca hop 3a hop-om Ao Tex nop, noka DR Ha ncxoaswien CTOpoHe He
nony4yut naket (*,G)join, o6pasya SPT.

7.3.9.2. ConyTtcTBYHOLaA KOHdUrypaums

Mo ymonyaHuio nepeknovyeHne SPT OTKNOYEHO.

3anyctute komaHgy ipv6 pim spt-threshold [ group-list ipv6_access-list ], 4To6bl HACTPOUTB,
cneayert nu 3anyckaTb nepekrntoveHne SPT.

lMocne HacTponku aTon Komanabl, korga DR nonyyvaet naket (S,G) OT NepBoro yneHa rpynnbl,
reHepupyetcs ogHo coobuieHne PIM Join, koTopoe nepecbinaetcs RP ons cosgaHus «gepesay
SPT. Ecnn group-list onpegeneH, onpenenexHHas rpynna nepeknovaetca ¢ RPT Ha SPT. Ecnu
B 9TOM KOMaHAe YCTaHOBIEHO 3Ha4YeHne no u group-list He onpegeneH, nepekntoyenne ¢ RPT
Ha SPT oTkno4aeTcs, U YyCTPONCTBO nepeHanpasnseTcd Ha RPT 1 nepegaeT NCTOYHUKY OAWH
naket Prune. Ecnn B 3TOM KOMaHAe YCTaHOBMEHO 3HadeHue Nno, group-list onpegeneH, a
onpegeneHHbin cnucok ACL asnsieTcst HacTpoeHHbIM crimckom ACL, cnncok ACL, CBA3aHHbLIN CO
CMNCKOM rpynn, OTMEHSIETCS, U BCEM Ipynnam paspeLlleHo nepeknodeHne ¢ RPT Ha SPT.

7.3.10. Moaenn ASM n SSM

PIM-SM nopgepxuBaet gBe mogenu multicast: ASM n SSM. B mogenn ASM npuemHuK
multicast-gaHHbIX yKa3biBaeT TONbKO Ha NpucoeauHeHue K rpynne multicast G, Ho He yka3biBaeT
NCTOYHUK multicast S. B mogenu SSM npunemMHuk multicast-gaHHbIX MOXET yKa3aTb Kak MICTOYHUK
multicast S, Tak 1 rpynny multicast G.

NMPUMEYAHME: koroa mogenb SSM peanusyetcs yepes |IPv6, He0OGXoOMMO MCNONb30BaTh
MLDv2 ans ynpaBneHuUsi OTHOLIEHUSMU YYaCTHUKOB MeXy XocTaMu U YCTpPOMCTBaMu, a
PIM-SMv6 Heo6xoaumo ncnonb3oBaTth A58 NOAKOYEHNS] YCTPOWCTB.

B mogenn SSM npuemHuk multicast 3apaHee y3HaeT 06 ncrouHmnke multicast (S,G) nocpeacTsom
HEKOTOPbIX KaHanoB (TakUX Kak MoslydeHne JOCTyna K CepBEPY MMM MnonyyYyeHne obbaBNeHni).
Korga nprvemHuky multicast Heobxogumo 3akasaTb cepBuc multicast, oH Hanpsimyto nepegaeT
naket MLD(S,G) Join ycTporcTBy nocnegHero hop-a, Hanpymep, kak nokasaHo Ha creayoLlem
Pucynke. Multicast-npuemHnk 1 nepepaet naketr MLD(S,G) Join gnsa yTBepXaeHus
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multicast-cepsuca (S,G). lNocne nonyyeHna naketa MLD(S,G) Join oT multicast-npuemHnka
YCTPOMCTBO nocriegHero hop-a nepepaet naket PIM(S,G) Join k nctouHnky multicast hop 3a
hop-om, Hanpumep, Kak NokasaHo Ha crnefytowem PucyHke, nocne, nonyyms naket MLD(S,G)
Join ot multicast-npuemHuka 1, R1 nepegaet naket PIM(S,G) Join Ha R3, KoTopbI nepegaeT
naket PIM(S,G) Join Ha R4. B pesynbtate yctaHaBnueaetcs SPT ot multicast-npuemHuka K
ncTouHMKYy multicast.

—  MLDv2 Join ——» PIM(S,G)Join - ---p Multicast Stream

R4 R3

sssnmnnnm ** sssmnnnn **

R1

MpnemHuk 1 MpuemHuk 2

PucyHok 7-5.

[nsa peanusaumm mogenn SSM HeOBXOOUMO BbINOMHEHNE CreAyHLWMX YCIOBUIA:

MpuemHuk multicast 3apaHee ysHaeT uMHdopMaumio 06 mctovHuke multicast (S,G)
NOCpPeaCTBOM HEKOTOpPLIX kaHanoB. [NpuemHmk multicast nHmummnpyet naket MLD(S,G)
Join K xenaemomy cepsucy multicast.

MLDv2 pomkeH ObiTb BKOYEH Ha WHTepdience ycTporcTea nocnegHero hop-a,
NOOKITOUYEHHOrO K npueMHmnky multicast. MLDv1 He nogaepxusaeT SSM.

PIM-SM n SSM gomkHbl ObiTb BKMOYEHbI HA MPOMEXYTOYHbIX YCTPOWCTBAX MeXay
npuemMH1MkoM multicast u nctouHnkom multicast.

NMPUMEYMAHUE: nocne BknoveHnsa yHKUuMM SSM gmanasoH rpynn SSM no ymonyaHuio —
FF3x::/32. Bbl MOXeTe 3anyCcTUTb KOMaHAy, YTOObl NAMEHUTL FPYNMNOBOM AnanasoH SSM.

Mogenb SSM nmeeT cnegytowme 0oCo6eHHOCTH:

B mopgenn SSM npuemHuk multicast moxeT 3apaHee y3HaTb MHGopMaumo 06
MCTOYHMKE multicast nocpeacTBOM HEKOTOpPbIX KaHanoB (Hanpumep, nonyyas
06baBneHnsa nnm obpawasack K ykazaHHOMY cepBepy).

Mogens SSM npeacrtaensetr cobon onpegeneHHoe nogMHoxectBo PIM-SM n
obpabaTtbiBaeT ToNnbko coobleHnsa PIM(S,G) Join un PIM(S,G) Prune. OH oTbpackiBaeT
coobLeHns, oTHocswwmecs k RPT, B npeaenax gnanasoHa SSM, Hanpumep coobLueHns
PIM(*,G) Join/Prune. Ona naketoB Register B guanasoHe SSM OH HeMeaJieHHO
oTBe4vaeT naketom Register-Stop.

(@ orecy
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e B mogenu SSM He Tpebyetcs RP, a Takke He TpebyeTtca BbIGOp M pacnpocTpaHeHne
coobweHunn RP. YctaHosneHHbiM MDT aBnsetca SPT B SSM.

7.4. KoHdurypaumsa
7.4.1. HacTtpouka oCHOBHbIX ¢pyHKUMK PIM-SMv6

7.4.1.1. AcpdeKT KoHUrypaumm
o Cospante cetb PIM gna npepoctaesneHus ycnyrm multicast IPv6 ans UCTOYHWUKOB
OaHHbIX W NOMNb30BaTENbCKUX TEPMUHATIOB B CETHU.

e MoryTt nogoepxumBaTtbca 00e Mnu ogHa n3 AByx Mogenen obcnyxmeaHus multicast
(ASM n SSM).

7.4.1.2. MNpumeyaHus

o PIM-SMv6 gomkeH ncnonb3oBatb (OYHKUMIO unicast-mapupyTtusauum IPv6.

e Ecnu cetb PIM pomkHa nogaepxuBaTb multicast-cepeuc mogenu SSM, Heob6xoamMmo
HacTpouTb MLDv3 unu conoctasneHne SSM.

7.4.1.3. LLlarn HacTpounku

Bknro4yeHue ¢pyHKumMmM multicast-mappyrtusauum IPv6
e ObgszaTtenbHbIn.

o  O®yHkumMa multicast-mapwpytnsaumm [IPv6 gomkHa OblTb BKMAKYEHA HA  KaXOoM
MapLupyTM3aTope, eCnn He yka3aHo MHoe.

BkntoyeHune pyHkumm PIM-SMv6
e ObgszaTtenbHbIN.

o  OyHkumio PIM-SMv6 cnefgyeT BKMOYMTbL Ha criegylowmux uHTepdencax, ecnm He
yKasaHO MHoe: uHTepdencol coeanHeHUss MapLUpyTM3aTopoB, MHTepdEeNC, KOTOPbIN
paboTtaeT kak ctatudeckun RP, C-RP mnnu C-BSR, uHTepdenc gnst nogkroyeHnsa K
NCTOYHUKY multicast n nHtepdpenc onst NOAKIYEHNS K NONb30BaTENbCKOMY XOCTY.

BkntoyeHne naccuBHoro pexuma PIM-SMv6

e B cemm PIM, ecnun wuHTepdency HeobxoaMmo nonyvyaTb TOMbKO MaKeThl
multicast-aaHHbIX 1 eMy He TpebyeTcs y4acTBOBaTb B YCTAHOBMEHUU TOMOMOMMK CETU
PIM, nutepdenc MoxxHo HacTpouTb ANns paboTbl B NacCMBHOM pexnme PIM-SMv6.

o  O®yHKuMa naccuBHoro pexmma PIM-SMv6 gormkHa ObiTb BKOYEHA HA CriegyroLmx
MHTEpencax, ecnm He ykasaHO WMHoOe: MHTepMEeNC Ans NOAKIYEHUS TYMNUKOBOIO
CeTeBOro yCTPOWMCTBa K MOSb30BaTENIbCKOMY XOCTY. [locrne HaCTpOWKM MacCUBHOMO
pexnma PIM-SMv6 aTOT nHTepdenc He nepegaeT U He NpUHMMAaET nakeTobl PIM.

Hactponka RP

e Ecnu cetb PIM gomxHa nogoepxuBaTb cepBuc multicast mogenn ASM, Heobxoanumo
HacTpouTb RP.

e CywecTtByeT Tpu MeToga HacTpovikm RP: HacTpomka TOnbko crtaTndeckon RP,
HacTpoWnKka TONbKO AnHamuyeckon RP 1 HacTporka ctatn4yeckon n guHammyeckon RP.
Ecnu HacTpoeHbl Kak cTaTuyeckas RP, Tak n guHamuyeckaa RP, onHamuyeckaa RP
ABMSETCH NpeanoyYTUTENLHON.

e Hactporka ctatuyeckon RP: Ctatudeckas RP gomkHa ObiTb HAaCTPOEH Ha KaXXaom
MapLupyTM3aTope, eCnn He yKa3aHo MHOe.
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e Hactpouka guHamnyeckorn RP. C-RP unu C-BSR cnegyeT HacTpouTb Ha OOHOM WUIn
HECKOJIbKMX MapLupyTu3aTopax, ecinm He ykasaHo UHoe.

BknioyeHue SSM

e Ecnu cetb PIM gomkHa nogaepxmBaTtb cepBuc multicast Mmogenn SSM, SSM gornxkeH
ObITb BKITIOYEH.

e SSM pgomxkeH GbiTb BKIIOYEH HA KaXXOoOM MapLUpyTM3aTope, eCrv He yKasaHo MHoe.

7.4.1.4. NMpoBepka

Cpenaiite, 4ToObl WCTOYHMK Multicast B ceTu oTnpaBnsan nakeTbl rpynnam B npegenax
AvanasoHa ASM 1 SSM, 1 XoCT nonb3oBaTtens NPUCOeANHUICS K rpynnam.

° I'IpOBepre, MOXET I XOCT noJib3oBaTenid yCnewHO nonydaTtb nakeTbl U3 Kakaom
rpynnbl.

° I'IpOBepre, co3aHbl NI Ha MapLlpyTn3aTtopax npaBuiibHble 3anncn mMapLipytmn3aummn
PIM-SMv6.

7.4.1.5. CBA3aHHbIe KOMaHAbI

Bknro4yeHue cyHKumMm multicast-mappyrtusauum IPv6

KomaHpa ipv6 multicast-routing
KomaHgHbIn Pexum rnobansHon koHdurypaumm
pexunum

BkntoyeHune pyHkumm PIM-SMv6

KomaHga ipv6 pim sparse-mode
KomaHaHbIn Pexnm HacTponkm nHtepdeinica
pexunum

Pykoeogcteo no | Mpexge 4yem BkMwo4yatb dyHkumo PIM-SMv6, Bknounte  yHKUMIO
NCMONb30BaHUIO | Nepecbifikn  multicast-mapLupytmnsaumm B pexume  rnobanbHon
KOoHJurypauun. B npotvBHOM criydyae nakeTbl multicast-gaHHbIX HEe MOryT
ObITb NepeHanpaBneHbl, gaxe ecnu oyHkums PIM-SMv6 BkntoueHa.

Korga dpyHkumsa PIM-SMv6 BkntoueHa, MLD aBToMaTnyeckn BKoYaeTcst Ha
KaykgoMm nHtepderice 6e3 py4yHON HACTPOMKM.

Ecnn BO BpemMsa HacTporku 3TOM KOMaHAbl oTobpaaeTcsi coobuieHue
«Failed to enable PIM-SMv6 on <interface name>, resource temporarily
unavailable, please try again» («He yganocb Bkmtountb PIM-SMv6 Ha <
interface name>, pecypc BPEMEHHO HEOOCTYMEH, MOBTOPUTE MOMbITKY»),
nonpobynTe HaCTPOUTL 3Ty KOMaHAy eLle pas.

Ecnn nosiBunocb coobuweHne «PIM-SMv6 Configure failed! VIF limit
exceeded in NSM!!!» («Owwubka HacTponkn PIM-SMv6! MNpeBbilleH NUMAT
VIF B NSM!ll») oTobpakaeTcsi BO BpeMs HaCTPOWKM 3TOW KOMaHAbl,
HaCTPOEHHOEe Konm4yecTBO mMmulticast-uHTepdencoB goctTuraetT BeEpPXHEro
npegena multicast-nHTepdencoB, KOTOPbIE MOXHO HacTpoOuTb Ha
yctponctee. Ecnn  dyHkumo PIM-SMv6 no-npexHemy Heobxoammo
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BKMIOYNTb Ha MHTepdence, yoanute HEKOTOPblE HEHYXHble MHTepdEenchbl
PIM-SMv6 nnu PIM-DMv6.

Ecnun untepdeinc nveeT TyHHENbHbLIN TUM, TOMBKO TYHHENb KOHdUrypaumm
60ver4, TyHHenb koHdurypaumm 60verd GRE, TyHHenb koHdurypaumm
60ver6 n TyHHenb 60ver6 GRE nogaepxuBatoT doyHKumo multicast IPv6.
DyHKUMO multicast Takke MOXHO BKNIOYNTbL HA TYHHEMbHLIX MHTepdencax,
KOoTopble He noaaepxueatoT oyHKUMIO multicast, HO Npy 3TOM 3anpocCkl He
oTobOpaxatoTcs, a multicast-nakeTbl He NPUHMMAIOTCA U He NepeaarTCs.

Multicast-TyHHenn moryT GbiTb yCTaHOBMEHbI TONbKO Ha noptax Ethernet.
BctpoeHHble TyHHenn n QoS/ACL gnsa multicast-nepegayn gaHHbIX He
nogaepxmearoTca

BknioyeHue cpyHKUMM naccusHoro pexuma PIM-SMv6 (PIM-SMv6 PASSIVE)
KomaHga ipv6 pim sparse-mode passive
KomaHgHbIn Pexunm HacTponkn nHrepderica
pexnm

PykoBoacteo no
NCNomnb30BaHUIO

Mpexge 4em BkAyaTbh dyHKkuno PIM-SMv6, Bknounte yHKUMIO
nepeagpecauum multicast-mapwpytmsaumm B pexume  rnobanbHon
KoHurypauun. B npotvBHOM criydyae nakeTbl multicast-gaHHbIX He MoOryT
ObITb NepeHanpasneHbl, OaXe ecnu BKNYeHa QYHKUMS NacCMBHOIO
pexnma PIM-SMv6.

Korga pyHkumnsa PIM-SMv6 skntoueHa, MLD aBToMaTnyeckn BKoYaeTcst Ha
KaXkgom nHrepdperice 6e3 py4yHoON HaCTPOMKM.

WHTepdenchl ¢ pyHKumMen naccnBHoro pexumma PIM-SMv6 He npuHumatoT
n He nepegaT naketobl PIM, HO moryT nepecbinatbe multicast-nakeThbl.
Takum ob6pasom, pexuMm naccmBHoro pexuma PIM-SMv6 06blvHO
HacTpamBaeTCA Ha WHTepgence TYNMKOBOrO CETEBOr0 YCTPOUCTBA,
NOAKMIOYEHHOr0 K MOMb30BaTENbCKOMY XOCTY, 4TOObl npeaoTBpaTuTb
dnyauHr naketos Hello PIM ypoBHs 2

Hactpouka ctatnyeckoro RP

KomaHga ipv6 pim rp-address ipv6_rp-address [ ipv6_access-list ]

Onuncanne ipv6_rp-address: ykasbiBaeT IPv6-agpec RP.

ntelpe L) ipv6_access-list: ccbinaetcs Ha cnucok ACL IPv6 Anst orpaHWyeHus
JvanasoHa agpecoB rpynnbl, obcnyxmBaemoro cratuyeckum RP.
MoonepxmBaeTcst MMeHoBaHHbIN ACL

KomaHaHbIn Pexwum rnobanbHon koHUrypaumm

peXunm

@ §) QTECH

MUP LOOCTYMHEE

236




PykoBoacTeo no Hactponke cepus QSW-7600

HaCTpOVIKa PIM-SMv6 W

PykoBoactso no
NCNOSb30BaHMIO

MoxHo HacTpouTb ctatudyeckne multicast RP. Cratnyeckas RP un C-RP
MOFyYT COCYLLLeCTBOBATb.

MpumeyaHns:

1. Ecrin n mexaHuam BSR, u ctatndeckas kKoHurypaumsa RP acdbdeKkTuBHbl,
OVHaMmyeckas KoHpurypauus npegnovtTuTensHa.

2. Cnncok ynpaBneHns MOXHO MCNONb30BaTb AN CTaTUYECKON HACTPOMKK
agpeca RP anga Heckonbkux rpynn multicast (¢ ucnonssosaHnem ACL) nnu
Bcex rpynn multicast (6e3 mncnonb3oBaHus ACL), HO oaMH CTaTU4ECKMI
agpec RP Henb3s ncnonb3oBaTtb HECKOMBLKO pas.

3. Ecnn ogHy n Ty e rpynny obGcnyxmBatoT HECKOMbKO ctaTtnyeckux RP,
npeanoyYTUTENBHO MUCNOMb30BaTh ctatuyeckun RP ¢ Bonbwunm agpecom
IPv6.

4. [lenctBytoT ToNbko multicast-rpynnel ¢ agpecamu, paspelueHHbimn ACL.
Mo ymonuyaHuio paspelleHbl Bce multicast-rpynnbi.

5. MNocne 3aBepLUeHns HAaCTPONKK cTaTUYecknin agpec nctovHuka RP 6yget
BCTaBMNEH B OPEBOBUOHYIO CTPYKTYpPY cTaTudeckon rpynnbl RP Ha ocHoBe
OvanasoHa rpynn. Ctatudeckas rpynna multicast B kaxgom guanasoHe
rpynn nogaepXumBaeT CTPYKTYpPY CBA3AHHOIMO Cnucka OAHOW CTaTU4eCKOW
rpynnbel  RP. OTOT CBSI3aHHbIA CMMCOK YNOpsSAoYeH Mo yOblBaHUIO
IPv6-agpecoB. Ecnu gns rpynnoBoro AwvanasoHa BblibpaH RP, Oyger
Bbl6paH RP ¢ Hanbonbwnm agpecom IPV6.

6. MNpwv yoanenun ctatudeckoro agpeca RP atoT agpec yganseTcs us Bcex
CyllecTByOLWMX rpynn, a B kayectBe agpeca RP Bbibupaetcs agpec u3
CYLLECTBYIOLLEN CTaTUYECKON ApeBOBUOHON CTPYKTYpbl RP

HacTponka C-RP

KomaHpa

ipv6 pim rp-candidate interface-type interface-number [ priority priority-
value ] [ interval interval-seconds ] [ group-list ipv6_access-list |

Onucanne
napameTpa

interface-type interface-number: ykasbiBaeT nmsa uHTepdenca. IToT agpec
NMHTepdenca ncnosnb3yetcsa kak agpec C-RP.

priority priority-value: onpegensiet npuoputetr C-RP. 3HauyeHue
BapbupyeTcsa ot 0 go 255, 3HaueHne no ymonyaHuio — 192.

interval interval-seconds: ykasbiBaeT WHTEpBasn nepedadn Coo6LLEHWNI
C-RP B BSR, B cekyHaax. 3Ha4eHue BapbupyeTtcs oT 1 go 16 383, 3HaueHune
no ymon4vanuio — 60.

group-list ipv6_access-list: ccbinaetca Ha cnucok ACL IPv6 pans
orpaHVyYeHns [uanasoHa agpecoB rpynnbl, obcnyxunsaemoro C-RP.
MoonepxmBaeTcst MMeHoBaHHbIN ACL

KomaHgHbIn
pPEXNUM

Pexunm rmobanbHon koHdurypauum

PykoBoacteo no
NCMNOMb30BaHUIO

B npoToKose PIM-SMv6 RPT, CO3JaHHbIN c MOMOLL,bIO
multicast-mapwpyTtnsaumm, ucnonb3dyet RP B kavectBe root-yana. [Nocne
Bbloopa BSR Bce C-RP nepmnognyeckn nepenatot coobuieHnss C-RP B BSR

@ §) QTECH

MUP LOOCTYMHEE

237




PykoBoacTeo no Hactponke cepus QSW-7600

HacTtpoiika PIM-SMv6

B unicast-pexume, a 3atem BSR pacnpegensetr coobuieHna no Bcemy
AomeHy PIM.

YUTto6bl ykasaTb MHTepdenc B kadectBe C-RP onpegeneHHoro gnanasoHa
rpynnbl, BKNtouMTe B 3Ty koMaHgy napameTtp ACL. O6paTtute BHUMaHue,
YTO pacyeT rpynnoBOro AmvanasoHa OCHOBAH TOMbKO Ha paspeLueHHbIX
3anucax ynpaenenua goctynom (ACE), a sanpeweHHble 3anucu ACE B
pacyeTe He y4acTBYIOT.

Ecnn B KomaHae He ykasaH group-list ipv6_access-list, ob6cnyxumBatoTcs
BCE rpynnbl

HacTtponka C-BSR

KomaHga ipv6 pim bsr-candidate interface-type interface-number [ hash-mask-
length [ priority-value ] ]

Onucanwne interface-type interface-number: ykasbiBaeT umsa uHTepdenca. IToT agpec

napameTpa UHTepdenca ncnonb3yetca kak agpec C-BSR.
hash-mask-length: ykasbiBaeT anuHy xew-macku. 3HayeHue BapbupyeTcs
ot 0 go 128, 3HayeHne nNo ymonyaHumio — 126.
priority-value: ykasbiBaeT npuoputeT. 3HayeHne Bapbupyetcsa ot 0 go 255,
3Ha4yeHue no ymonyaHmo — 64

KomaHgHbIn Pexunm rnobanbHon koHdurypauum

pexunm

PykoBoacteo no
MCNONb30BaHNIO

B pomeHe PIM-SMv6 pomxkeH cyuwlectBoBaTb yHuKanbHbii BSR. BSR
cobupaet 1 nybnmkyet nHdopmaumio o RP. YHukanbHbIn n3sectHbii BSR
BblbnpaeTtca n3 Heckonbkux C-BSR nocpeactsBom BSM. Bce C-BSR
CUMTaloT, 4YTO OHM gABnAloTca BSR, npexage yem y3HalT MHAOpMaLMo O
BSR. Ouu nepuogundeckn nepepatotr BSM, cogepxawme agpec BSR un
npuoputeT B JoMeHe PIM-SMv6.

OTy KOMaHOy MOXHO WCMNoNb3oBaTb, 4YTOObI MNO3BOMUTL YCTPOMCTBY
nepegasaTb oguH BSM Bcem coceaam PIM, ncnonb3ys BolaeneHHbIN agpec
BSR. Kaxgbin cocen cpaBHMBaeT agpec uctodHmka BSR ¢ agpecom B
nonyyeHHom BSM. Ecnu agpec IPv6 B nonyyeHHom BSM paBeH unu
bonblie ero agpeca BSR, coceqn coxpaHsieT 3TOT agpec kak agpec BSR n
nepecbinaet BSM. B npotnBHom crnyvae cocep otopacbiBaet BSM.

Tekywiee ycTponctBo cumtaet, 4yto 310 BSR, noka He nonyunt BSM ot
apyroro C-BSR n He y3HaeT, 4uto C-BSR umeeT 6onee BbICOKUI NpropuTeT
(nnu TOT e npuopuTeT, HO BGonbLumi IPv6-agpec)

BknioyeHue

SSM

KomaHpga

ipv6 pim ssm { default | range ipv6_access-list }

Onucanne
napameTpa

default: guanasoH agpecos rpynnsl SSM no ymonyanuno — FF3x::/32.
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range ipv6_access-list: ccoinaetcs Ha cnvcok ACL IPv6 ons orpaHuyeHus
Ounana3soHa agpecoB rpynnbl SSM. MNogaepxnBaeTtcs MMeHoBaHHbIM ACL

KomaHgHbIn
peXxnm

Pexwum rnobanbHon koHUrypaumm

PykoBoacteo no
NCNONb30BaHMIO

YTto6bl npumeHnTb SSM B cetn PIM-SMv6, Heob6xooMMO HaCTpouUTb 3Ty
KomaHay

OTob6paxeHune Tabnuubl mapwpytusauum PIM-SM

KomaHga show ipv6 pim sparse-mode mroute [ group-or-source-address [ group-
or-source-address | |

Onucanwne group-or-source-address: ykasblBaeT agpec rpynnbl Unn agpec NCTOYHMKA.

napameTpa [Ba agpeca He MOryT ObITb OQHOBPEMEHHO IPYNMNOBbIMU agpecamn unu
agpecamMu UCTOYHMKA

KomaHaHbIN Pexwum npusunermposaHHoro EXEC, pexum rnobansHon KoHpurypaumm u

pexum pexum KoHdUrypauumn nHtepderca

PykoBoacteo no
NCMNomnb30BaHUIO

Kaxxablii pa3 MOXHO ykasblBaTb aApec rpynrbl, aapec MCTOMHUKA Un aapec
rpynnbl U agpec UCTOYHMKA. Bbl Takke He MoXeTe ykas3aTb KOHKPETHbIN
rpynrnoBor agpec Unn agpec UCTOYHMKA, HO Bbl HE MOXeTe ykasaTb [Ba
rpynnoBbIX agpeca unu ABa agpeca UCTOYHWKA OOHOBPEMEHHO

7.4.1.6. Npumep KoHcpUrypaumm

CospaHue cepBuca multicast IPv6 B cetn IPv6 ansa nogaepxkm ASM n SSM

CueHapun:

Loopback 0

A B
Gi 0/1 Gi 0/2
sssEmEmnnm °** EEEEEEER LOOpbaCko
Gi 0/2 Gi 0/1
Monb3oBaTens NCTOYHWMK
PucyHok 7-6.
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Warn
HaCTPOMKK

e Hactponte npotokon unicast-mapwpyTtusauun IPv6 (Hanpumep,
OSPFv6) Ha mapwpyTtudaTtopax n ybeguTech, YTO unicast-mapLipyTbl
loopback-uHTtepderncos gocTynHbI. (NPOMNYLLEHO)

e Bknwounte dyHkumio  multicast-mapwpyTtusauum  IPv6  Ha  Bcex
MapLupyTmMsaTopax.

e Bknwunte yHkumo PIM-SMv6 Ha uHTepdencax coeanHeHus
YCTPOWCTB, NHTEpence NOOKMIOYEHMS K NOMb30BaTENbCKOMY XOCTY U
UHTepdence NOAKMOYEHUS K UCTOUHMKY multicast.

e Hactponte C-RP " C-BSR Ha loopback-nHtepdencax
Mapwpytmnsatopa A u mapwpytmusatopa B. BkniounTte dyHKum
PIM-SMv6 Ha loopback-uHtepdencax.

e Bkniounte SSM Ha Bcex mapLupyTusaTopax.

e  Bkniounte MLDv3 Ha nHtepderice mapLupytnsaTopa Ans noaknoveHms
K NONb30BaTENbCKOMY XOCTY. (MPOMyLLUEHO)

switch(config)#ipvé multicast-routing

switch(config)#ipvé pim ssm default

switch(config)#int gi 0/2

switch(config-if-GigabitEthernet 0/2)#ipvé add 2000::2/64
switch(config-if-GigabitEthernet 0/2)#ipvé pim sparse-mode
switch(config-if-GigabitEthernet 0/2)#exit
switch(config)#int gi 0/1

switch(config-if-GigabitEthernet 0/1)#ipvé add 1000::1/64
switch(config-if-GigabitEthernet 0/1)#ipvé pim sparse-mode
switch(config-if-GigabitEthernet 0/1)#exit

switch(config)#int Loopback 0

switch(config-if-Loopback 0)#ipvé add 3000::5/64
switch(config-if-Loopback 0)#ipvé pim sparse-mode
switch(config-if-Loopback 0)#exit

switch(config)#ipvé pim rp-candidate Loopback 0

QTECH(config)#ipvé multicast-routing

QTECH(config)#ipvé pim ssm default

QTECH(config)#int gi 0/2

QTECH(config-if-GigabitEthernet 0/2)#ipvé add 2000::1/64
QTECH(config-if-GigabitEthernet 0/2)#ipvé pim sparse-mode
QTECH(config-if-GigabitEthernet 0/2)#exit
QTECH(config)#int gi 0/1

QTECH(config-if-GigabitEthernet 0/1)#ipvé add 1100:1/64
QTECH(config-if-GigabitEthernet 0/1)#ipvé pim sparse-mode
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QTECH(config-if-GigabitEthernet 0/1)#exit
QTECH(config)#int Loopback 0
QTECH(config-if-Loopback 0)#ipvé add 5000::5/64
QTECH(config-if-Loopback 0)#ipvé pim sparse-mode
QTECH(config-if-Loopback 0)#exit
QTECH(config)#ipvé pim bsr-candidate Loopback 0

Mpoeepka | Coenante, 4ToOLI NCTOYHMK (2000::2/64) oTnpasnan naketsbl Ha G1(ff16::1) n
nonb3oBartenb npucoeanHunca k G1.

e [lpoBepbTe multicast-nakeThl, noJsly4YeHHble Monb3oBaTenem.
lMonb3oBaTenb OOIDKEH UMeTb BO3MOXHOCTb nonyyaTb
multicast-nakeTbl oT G1.

e [lpoBepbTe Tabnuupbl mappyTnsauum PIM-SMv6 Ha mapLupyTmMsaTopax
A n B. B Tabnuuax wmapwpytusaumm PIM-SMv6  O0SmKHbI
NpPUCYTCTBOBAaTL 3anmncu

A switch(config)# show ipvé pim sparse-mode mroute

IPv6 Multicast Routing Table

** RP) Entries: 0
(*,G) Entries: 1
(S,G) Entries: 1
(S,G,rpt) Entries: 1
FCR Entries: 0
REG Entries: 0

(*, ff16::1)

RP: 3000::5

RPF nbr: ::

RPF idx: None

Upstream State: JOINED

000102030405060708091011121314151617 1819 20 2122 23 24 25 26 27
28 29 30 31

Local
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Asserted
O
T
FCR:

(1100::2, ff16::1)

RPF nbr: fe80::21a:a9ff:fe3a:6355

RPF idx: GigabitEthernet 0/2

SPT bit: 1

Upstream State: JOINED

jt_timer expires in 44 seconds

kat expires in 194 seconds

0001020304 05060708091011121314151617 1819 20 2122 23 24 25 26 27
28 29 30 31

Local

(1100::2, ff16:1, rpt)

RP: 3000::5

RPF nbr: ::

RPF idx: None

Upstream State: PRUNED

000102030405060708091011121314151617 1819 20 2122 23 24 25 26 27
28 29 30 31

Local
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QTECH#show ipvé pim sparse-mode mroute
IPvé6 Multicast Routing Table

** RP) Entries: 0
(*,G) Entries: 0
(S,G) Entries: 1
(S,G,rpt) Entries: 1
FCR Entries: 0
REG Entries: 1

(1100::2, ff16::1)

RPF nbr: ::

RPF idx: None

SPT bit: 1

Upstream State: JOINED

kat expires in 20 seconds

0001020304050607080910111213 14151617 1819 20 2122 23 24 25 26 27
28 29 30 31

Local

Joined
O

Asserted

(1100::2, ff16:1, rpt)
RP: 3000::5

QTECH

MUP LOOCTYMHEE

243




PykoBoacTeo no Hactponke cepus QSW-7600

HaCTpOVIKa PIM-SMv6 W

RPF nbr: fe80::2d0:f8ff:fe22:341b

RPF idx: GigabitEthernet 0/2

Upstream State: RPT NOT JOINED
000102030405060708091011121314151617 18 19 20 2122 23 24 25 26 27
28 29 30 31

Local

7.4.1.7. PacnpocTpaHeHHble OLMNOKHK

Unicast-mapLpyTtnsauusa IPv6 HacTpoeHa HenpaBuIibHO.
Ha maplpyTtusaTtope He BkntoyeHa multicast-mapLupytusauus IPve.

SSM He BKMKWYEH Ha MaplpyTusaTope, WNM AnanasoH agpecoB rpynnsl SSM
MapLupyTM3aTopa oTin4aeTcs OT AnanasoHa Apyrmx MapLupyTM3aTopos.

PIM-SMv6 He BKMtoYeH Ha MHTepdence (Hanpumep, UHTepdence, ykasaHHoOM kak C-RP
unn C-BSR, nnn nHtepdence, KOTopbin PYHKLMOHNPYET Kak LLUIIHO3 NOMb30BaTENbCKOro
X0CTa MM NcTovHmka multicast).

MLDv3 He BKMOYeH Ha HTepdence, NOLKIHOYEHHOM K NOSb30BATENbCKOMY XOCTY.
B ceTn He HacTpoeH RP.

Ha maplipyTtnsaTtope He HacTpoeH ctatudecku RP unu HacTpoeHHbIn ctatndeckuit RP
OTNIMYaEeTCs OT TAKOBOro Ha APYrnx MapLupyTmusaTopax.

C-RP HacTpoeH, HO B ceTu He HacTpoeH C-BSR.
Unicast-mapLupyT Kk ctatndeckomy RP, C-RP unu C-BSR HegocTyneH.

7.4.2. Hactpouka napameTtpoB cocega PIM

7.4.2.1. AcpdekT kKoHduUrypaumm

CornacyinTe napamMeTpbl NPOTOKOSAa N HacTpPonTe napameTpbl B nakete Hello.

PIM-mapwpyTtusaTtopbl OOHapyXuBalOT COCeOdel, COrfacoBbIBAOT MapameTpsbl
NpoToKONa 1 NogaepXMBaloT OTHOLLEHNSA coceacTBa.

3awmnTnTe coceackme OTHOLLEHMS!, YTODbI OrpaHNYnNTL coceaen.

7.4.2.2. NMpnmeyaHuns

Heobxoammo HacTpouTb OCHOBHbIE hyHKUMK PIM-SMV6.

7.4.2.3. LLlarn HacTpounku

YcTaHoBuWTe NapaMeTpbl Ha KaXKaoM UHTepdence mapLupyTtnsatopa PIM, ecrniv He ykasaHo MHoe.
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7.4.2.4. NpoBepka

3apavite napameTpbl B nakete Hello Ha nHTepdence n 3anyctute komaHgy debug ipv6 pim
sparse-mode packet, 4Tobbl NpoBepuTbL NapameTpbl B nakete Hello.

YcTtaHoBuTe unbTpauuio cocegen M 3anyctute komaHgy show ipv6 pim sparse-mode
neighbor, 4To6bl NpoBEPUTL OTHOLLEHWST COCEAEN.

7.4.2.5. CBA3aHHble KOMaHAbI

HacTponka uHtepBana nepegaum coobweHun Hello

KomaHga ipv6 pim query-interval seconds

OnucaHue seconds: yka3blBaeT UHTepBan nepeaayn naketos Hello.

TEfRET AT EavHULA M3MEpeHUst — cekyHabl. 3HaueHve BapbupyeTcs oT 1 Ao 65 535,
3HayeHwue no ymon4yaHuio — 30

KomaHaHbIn Pexunm HacTponkn nHtepderica

PEXUM

PykoBoacteo no
NCMNOMb30BaHUIO

Kaxgbii pas, korga nHrepsan nepegaym coobuweHnn Hello obHoBnsaeTcs,
Bpemsa Holdtime coobweHnn Hello cooTBeTcTBEHHO 0O6HOBNSETCA B
COOTBETCTBMM CO criegytowmum npasunom: Bpems Holdtime coobieHun
Hello o6bHoBnsietca [o 3,5-kpaTHOrO MHTEpBana nepegaynm coobLueHui
Hello. Ecnn nHtepan nepegayn coobweHun Hello, yMHOXeEHHbIA Ha 3,5,
npesblwaeT 65 535, nHtepean nepegadn coobiueHuni Hello npuHyanTensHo
obHoBnsieTca go 18 725

Hactpowka 3apepxku Propagation Delay coobweHnun Hello

KomaHga Ipv6 pim propagation-delay milliseconds

Onuncanne milliseconds: eauHUUa UM3MepeHns —  MWUNNUCEKYyHAObl. 3HadeHve
napameTpa BapbupyeTcsa oT 1 go 32 767, 3Ha4yeHne no ymonyaxHuto — 500
KomaHaHbIn Pexnm HacTponkm nHtepdenica

pexunm

PykoBoactBo no
NCNOSb30BaHMIO

M3meHeHune propagation delay nnmn 3agepxku prune override noBnuseT Ha
uHtepean J/P-override-interval. CornacHo npoTOKONy, WHTepBan
J/P-override-interval gormkeH ObiTb MeHble BpemeHn Holdtime nakeTtoB
Join-Prune. B npoTMBHOM crniydae mMpoM30ONAEeT KpaTKOBPEMEHHOE
npepbiBaHMe NOTOKa. ATO OOSPKHO MOAAEpPXMBATbCS M rapaHTMpPOBaTbCA
ceTeBbIMY aAMUHUCTPaTopamm
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Hactpownka uHtepBana Prune Override gna coobweHun Hello
KomaHga ipv6 pim override-interval milliseconds
Onucanne milliseconds: eguHuLa wM3MEpPeHuUss —  MUNAUCEKYHAbl. 3HayeHue
napameTpa BapbupyeTca oT 1 go 65 535, 3HayeHue no ymonyaHmo — 2500
KomaHaHbIn Pexnm HacTponkm nHtepdelica
peXmm

PykoBoacteo no
NCMNOMb30BaHUIO

N3meHeHue propagation delay unu 3agepxku prune override noBnusaeT Ha
uHTepsan J/P-override-interval. CornacHo npoTokony, WHTepBan
J/P-override-interval gomkeH ObiTb MeHblle BpeMeHu Holdtime naketoB
Join-Prune. B npoTMBHOM crnyyae npovM3oNAeT KpaTKOBPEMEHHOE
npepbiBaHMe NoToka

HacTtpoiika BO3MOXHOCTU nogaBneHUs npucoeAuHeHUs WHTepdenca ans
coobweHunn Hello

KomaHnga ipv6 pim neighbor-tracking
KomaHgHbIn Pexunm HacTponkn nHrepderica
pexnm

PykoBoacteo no
MCNONb30BaHNIO

Korga doyHKUMA nogasneHuss NpUCoeamMHeEHns MHTepdenca BKIOYEHA U
nokanbHOMYy MapLipytTusaTopy Heobxogumo nepegaTb nakeT Join
upstream-cocefy, nakeTt Join nokanbHOro mMapLupytusaTtopa nogasnseTcs
N He nepefaeTcs, ecnu nokanbHbIA MapLIpyTU3aTop nonyyaeTt naket Join
OT coceda K upstream-mapuwpyTtmsatopy. Ecnv dyHKUMa nogasneHus
npUcCoeaNHEHNa MHTepdenca OTKMOYEeHa, NoKamnbHbIM MapLupyTU3aTop
nepegaet naket Join. Korga BO3MOXHOCTb NOAaBfeHUsi NpucoeamnHeHuns
downstream-npuemMHuKa OTKMOYEHa, upstream-coceq MOXeT TOYHO y3HaTb
KONM4YecTBO MPUEMHMKOB, MOOKMIOYEHHbIX K downstream-coceay, depes
NoMyYeHHbIN nakeT Join, TeM caMbIM peanuaysa oTcrexuBaHue cocenemn

HacTtpowka 3apepxku otnpaBku coobweHun Hello

KomaHga Ipv6 pim triggered-hello-delay seconds

Onuncanne seconds: eguHULa n3mMepeHns — cekyHapbl. 3HadeHne BapbupyeTcs ot 1 oo
napameTpa 5, 3HayeHune No ymonyaHuwo — 5

KomaHaHbIn Pexnm HacTponkm nHtepderica

peXunm

PykoBoacteo no
NCMNOMb30BaHUIO

Korga wuHTepcbenc BknoyeH wnu  obHapyxuBaeT HOBOrO coceaa,
coobuwenne Triggered-Hello-Delay wucnonb3yetca pgns  reHepaumu
cnyyanHoro nepuvoda BpeMeHU. B TeueHuMe aTOro nepuoga BpeMEHU
nHTEepenc otnpasnsaeT naketobl Hello
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Hactpowka npuoputeTta DR ans coo6weHunn Hello

KomaHpa Ipv6 pim dr-priority priority-value
Onucanwne priority-value: ykasbiBaeT npuoputeT. bonbluee 3HayeHne o3HavaeT 6onee
napameTpa BbICOKUA MPUOPUTET.
3HavyeHne HaxoguTcs B gmanasoHe oT 0 go 4 294 967 294, 3HaveHue o
ymon4aHuio — 1
KomaHaHbIn Pexnm HacTponkm nHtepderica
pexmm

PykoBoacteo no
NCMNOMb30BaHUIO

Mpouecc BbiGopa DR BbIrNsSanT criegyolwmnm obpasom:

MapameTp npuoputeTa ycTaHaBnuBaeTcsa Ana naketoB Hello yctponcts B
ofHoM rnokanbHoW ceTu. [NpuopuTeT cpaBHMBaeTca Ansa Bbibopa DR.
YcTponctBo ¢ Oonee BbLICOKMM npuoputeTom crtaHoButca DR. Ecnn
HECKOMbKO YCTPOMCTB MMEKT OAMH U TOT XE MPUOPUTET, YCTPOWUCTBO C
tonbwimm IP-agpecom siensietcs DR.

Ecnv napameTp npuoputeTa He ycTaHOBMEH Ans nakeTtos Hello yctponctea
B JlOKanbHOW ceTu, ycTponcteo ¢ 6onbwum IP-agpecom Bbibupaetcs B
kayectBe DR B nokansHon cetu

HacTtponka omnbTpaumm cocegen

KomaHga ipv6 pim neighbor-filter ipv6_access-list

Onucanne ipv6_access-list: ccbinaetca Ha cnucok ACL IPv6 gna orpaHudeHus
napameTpa AnanasoHa agpecoB coceaem

KomaHaHbIn Pexnm HacTponkm nHtepdenica

pexunm

PykoBoacteo no
MCNONb30BaHNIO

OTy KOMaHdy MOXHO MCnonb3oBaTbh And dunbTpaumm cocegemn, 4ToObl
noebicuTb 6e3onacHocte cetu PIM 1 orpaHnunMTb AvanasoH agpecoBs
ponyctumbix cocegen. Ecnn cocen otknoHeH ACL, PIM-SMv6 He GyageTt
yCTaHaBnmBaTb peering-oTHOLLEHNS c 3TUM coceom nnu
npuocTaHaBnMBaTb PEEriNg-OTHOLIEHNS C STUM COCEA0M

OTob6paxeHune nHpopmaumm o coceasax uHrepdenca

KomaHga show ipv6 pim sparse-mode neighbor [ detail ]

Onuncanne detail: otobpaxaeT nogpobHo geTanm

napameTpa

KomaHaHbIn Pexwum npusmnermposaHHoro EXEC, pexum rnobanbHon KoHurypaumm m
pexnm pexum KoHdUrypaummn nHtepgenca
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7.4.2.6. Mpumep KoHcuUrypauum

Warn .
HaCTPOMKK

HacTpowTte 6asoBble dyHKummn PIM-SMv6. (nponyLyeHo)

YcraHoBuUTE uWHTepBan nepegayn naketoB Hello PIM-SMv6 Ha
50 cekyHg.

YctaHoBuTe 3agdepxKy propagation delay naketos Hello PIM-SMv6 Ha
400 MunnucekyHa.

YcraHoBuTe mHTepBan prune override naketoB Hello PIM-SMv6 Ha
3000 MunnmcekyHa,.

HacTtponTe BO3MOXHOCTb MOAABMEHUA MpUCOeOUHEHUS UHTepdenca
ans coobueHnn Hello PIM-SMv6.

YctaHoBuTe 3adepxky otnpasku coobieHni Hello ana PIM-SMv6 Ha
3 CeKyHabl.

YctaHosuTe npunoputeT DR coobuweHnin Hello PIM-SMv6 Ha 5

switch # configure terminal
switch (config)#int gi 0/1
switch (config-if-GigabitEthernet 0/1)#ipvé pim query-interval 50

switch (config-if-GigabitEthernet 0/1)#ipvé pim propagation-delay 400
switch (config-if-GigabitEthernet 0/1)#ipvé pim override-interval 3000
switch (config-if-GigabitEthernet 0/1)#ipvé pim triggered-hello-delay 3

switch (config-if-GigabitEthernet 0/1)# ipvé pim dr-priority 5

MpoBepka | 3anyctute Komangy debug ipv6 pim sparse-mode packet, 4tobbl npoBepuUTb
napameTpbl B nakeTe Hello

switch # debug ipvé pim sparse-mode packet
*Jan 2 02:37:55: %7: Hello send to GigabitEthernet 0/2
*Jan 2 02:37:55: %7: Send Hello message
*Jan 2 02:37:55: %7: Holdtime: 175

*Jan 2 02:37:55: %7: T-bit: off

*Jan 2 02:37:55: %7: Propagation delay: 400
*Jan 2 02:37:55: %7: Override interval: 3000
*Jan 2 02:37:55: %7: DR priority: 5

*Jan 2 02:37:55: %7: Gen ID: 99572792

*Jan 2 02:37:55: %7: Secondary Addresses:
*Jan 2 02:37:55: %7: 2000::2

Warn HacTtponte dunbtpaumio cocefen Ha uHTepdence Ana NonyyvyeHUs nakeTos
HacTpovikn | cocenen c agpecom (8000::1/64)

switch(config-if-GigabitEthernet 0/2)#ipvé pim neighbor-filter acl
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% access-list acl not exist
switch(config-if-GigabitEthernet 0/2)#exit
switch(config)#ipvé access-list acl
switch(config-ipvé-acl)#permit ipvé 8000::1/64 any

Mpoeepka | Mpexae 4yem HacTpauBaTb UNbTPALNIO coceaen, oTobpasnuTe MHopMaLuio o

cocensx

switch#show ipvé pim sparse-mode neighbor
Neighbor Address Interface Uptime/Expires DR Pri/Mode
fe80::21a:a9ff:fe3a:6355 GigabitEthernet 0/2 00:32:29/00:01:16 1/

Mpoeepka | Nocne HacTporku unbTpauun coceaen nHopmaLms o cocegsax nycra

switch#show ipvé pim sparse-mode neighbor

7.4.2.7. PacnpocTpaHeHHble OLMNOKHK

OcHoBHble dyHKUMM PIM-SMV6 He HacTpoeHbl UK He MOryT BbITb HACTPOEHSI.

7.4.3. Hactpouka napameTtpoB BSR

7.4.3.1. AcpdeKkT kKoHdUrypaumm

OrpaHnybTe gmManasoH gencrtemst BSM.

7.4.3.2. NMpnmeyaHunn

¢ Heobxoanmo HacTpouTb OCHOBHbIE OyHKUMN PIM-SMV6.
e Heobxognmo HacTpouTb C-RP n C-BSR.
e [paHuua gomkHa 6bITb HACTPOEHa Ha MHTepdENCce MeXay JOMEHAMN.

7.4.3.3. LLlarn HacTpounku

HacTtpouka rpaHuubl

e [paHuua gormkHa 6biTb HACTpOeHa, eCnm NMeeTCs HECKOITbKO JOMEHOB.

e HacTpoinTe rpaHuuy nHTepdenca mexay AsyMmsa JoOMeHaMM.

Hactpounka mapwpyTtmnsatopa PIM gnsa orpaHun4yeHus BSM

e OnuuoHanbHo.

e DTy HACTPOWKY MOXHO BbINOSIHUTL HA MapLupyTmusaTtope PIM, ecrniv He ykasaHo MHoe.
Hactpounka C-BSR gns orpaHnyeHusa gauanasoHa C-PR

e  OnuuoHanbHo.

e OTy KOH(Mrypauuio MOXHO BbINOMNHUTL Ha Bcex C-BSR, ecnu He yka3aHO MHOe.
Hactpomnka C-BSR gna npuema naketoB C-RP-ADV ¢ cyeTumkom npecdmKcos,

paBHbIM 0

e  OnuuoHanbHo.
e OTy KOHMrypauuo MOXHO BbINOMHUTL Ha Bcex C-BSR, ecnu He yka3aHO MHOe.
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7.4.3.4. NMpoBepka

MpoBepka rpaHuLbI

BkntounTe 6asoBble pyHKuMM PIM-SMV6, HacTponTe ABa MapLupyTu3aTopa B pasHbiX JOMEHaxX
N HacTpounTe mapLipyTm3aTop B kak C-BSR. MapwpyTtnsatop A 06bI4HO MOXeET nony4ate BSM.

YctaHoBMTEe OOLLYO rpaHuuly MeXay Maplupytu3atopamn A n B B KayecTBe rpaHW4YHOro
UHTepdenca. MapwpyTtusatop A He MOXeT nonyyats BSM.

NMpoBepka mapwpytusatopa PIM ansa orpaHmyeHusa BSM

Bkntounte 6GasoBble GyHKuMn PIM-SMv6 u HacTponTe MapwpyTtusatop B kak C-BSR.
MapuwpyTtusatop A 06biMHO MoOxeT nonydatb BSM. Orpanunubte gmanasoH C-BSR Ha
MapLpytmusatope A. MapLpytmnsatop A He MOXET NpUHMMaTb BSM.

NMpoBepka C-BSR ana orpaHnyeHus guanasoHa C-PR

Bkntounte ©6asoBble dyHKuun PIM-SMv6, ycTtaHoBuTe wMapwpyTtusatop B kak C-BSR,
yctaHoBuTe MapwpyTtusatop A kak C-RP wn orpaHnybTe gmanasoH C-RP Ha C-BSR.
MapuwpyTtusaTtop B He MoxeT nonyyaTb nakeTbl oT C-RP.

7.4.3.5. CBA3aHHbIe KOMaHAbI

HacTtponka rpaHmubl BSR

KomaHga ipv6 pim bsr-border
KomaHgHbIn Pexunm HacTponkn nHrepderica
pexum

PykoBogcteo no | NpaHuuy BSR MOXHO HacTpouTb Ha WHTepdence, 4Tobbl OrpaHMunTb
ncnonb3oBaHuo | donyguHr BSM. Korga atoT uHTepdenc nonyyaetr BSM, oH HemegneHHO
oTbpacbiBaeT ux, n BSM He nepecbinatoTcst 3aTum uHTEepdencom

Hactpounka mapwpyTtmnsatopa PIM gnsa orpaHun4vyeHus BSM

KomaHga ipv6 pim accept-bsr list ipv6_access-list

Onuncanne list ipv6_access-list: ccoinaetca Ha cnvcok ACL IPv6 gns orpaHuyeHus
napameTpa AvnanasoHa agpecoB BSR. Nogaepxueaetcsa nmeHoBaHHbin ACL
KomaHaHbIn Pexunm rmobanbHomn koHdurypauum

peXnm

Hactpounka C-BSR gns orpaHnyeHusa gauanasoHa C-PR

KomaHga ipv6 pim accept-crp list ipv6_access-list
Onuncanne list ipv6_access-list: ccoinaetca Ha cnmcok ACL IPv6 gnsa orpaHudeHus
napameTpa AvnanasoHa agpecoB C-RP v gnanasoHa agpecoB rpynmnbl, 06CnyXMBaeMbix

C-RP. lNopgpgepxuBaetcsa nmeHoBaHHbIN ACL

KomaHaHbIn Pexwum rnobanbHon koHUrypaumm
pexXunm
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PykoBoactso no
NCNOSb30BaHMIO

HactponTe aTy komaHay Ha C-BSR. Koraa atot C-BSR BbibpaH B kavecTBe
BSR, oH MOXeT orpaHumunTb AnanasoH agpecoB gencteytowero C-RP u
AvnanasoH rpynn multicast, o6cnyxnsaembix C-RP

OToGpaxeHne BSM

KomaHga show ipv6 pim sparse-mode bsr-router
KomaHaHbIn Pexwum npusmnermpoBaHHoro EXEC, pexum rnobanbHow KoHuUrypaumm m
pexum pexum KoHdurypaummn nHtepgenca

OTo6paxeHne Bcex RP, HACTPOEHHbIX Ha NOKaNlbHOM YCTPOMCTBE, U rpynn
multicast, o6cnyxumBaembix 3TumMm RP

KomaHnga show ipv6 pim sparse-mode rp mapping
KomaHgHbIn Pexwum npusunermposaHHoro EXEC, pexum rnobansHow KoHduUrypaumm un
pexum pexum KoHdurypauun nHtepderica

7.4.3.6. Npumep KoHcpUrypaumm

HacTtponka rpaHmubl BSR

Warn
HaCTPONKK

e Hactponte 6a3oBble dyHkUMmM PIM-SMv6. (nponyLLeHo)
e Hactponte rpaHuny BSR Ha coegmHuTenbHOM WHTepdpenice mexay

MapLpyTmusaTopamm B n A

QTECH(config-if-GigabitEthernet 0/2)#ipvé pim bsr-border

Mposepka | [lo

HacTporku rpaHnupl BSR unHdopmauma BSM mapuwpyTtusatopa A

oTobpaxaeTtcs crneaylowmum obpasom:

switch#show ipvé pim sparse-mode bsr-router

PIMv2 Bootstrap information

BSR address: 5000::5

Uptime: 00:05:42, BSR Priority: 64, Hash mask length: 126
Expires: 00:01:28

Role: Non-candidate BSR Priority: 0, Hash mask length: 126
State: Accept Preferred

Candidate RP: 3000::5(Loopback 0)
Advertisement interval 60 seconds
Next Cand_RP_advertisement in 00:00:24
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switch#

NMPUMEYMAHUE: kanompat RP: ykasbiBaeT Bce C-RP, HacTpoeHHble Ha
fokanbHOM MapLIpyTM3aTope, 3a UCKMOYEHNEM pYrMX MapLIpyTU3aTopoB

Mocne HacTponkn rpaHunupl BSR uHdopmaums BSM mapwpytmnsatopa A
oTobpaxkaeTcs criegyloLwmmMm obpasom:

switch#show ipv6 pim sparse-mode bsr-router

Candidate RP: 3000::5(Loopback 0)
Advertisement interval 60 seconds
Next Cand_RP_advertisement in 00:00:53

Hactponka maplpyTtusatopa PIM Ana orpaHM4yeHMA Auana3oHa UCXOAHbIX
appecoB BSM po (8000::5/64)

Warn e Hactponte 6a3oBble yHkuMmM PIM-SMv6. (nponyLLeHo)

HaCTPONKK e Hactpoiite mapuwpytusatop PIM A ans  orpaHndeHuss BSM.

OrpaHn4yeHHbIn gMana3oH agpecoB NcTovHmka — (8000::5/64)

switch(config)#ipvé access-list acl
switch(config-ipvé-acl)#permit ipvé 8000:5/64 any
switch(config-ipvé-acl)#exit

switch(config)#ipvé pim accept-crp list acl

Mpoeepka | [lo HacTponkn orpaHudeHuss BSM wuHdopmauma BSM wmapuwpyTtusatopa A
oTobpaxaeTtcs crneayowmum obpasom:

switch#show ipvé pim sparse-mode bsr-router

PIMv2 Bootstrap information

BSR address: 5000::5

Uptime: 00:05:42, BSR Priority: 64, Hash mask length: 126
Expires: 00:01:28

Role: Non-candidate BSR Priority: 0, Hash mask length: 126
State: Accept Preferred

Candidate RP: 3000::5(Loopback 0)
Advertisement interval 60 seconds
Next Cand_RP_advertisement in 00:00:24
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switch#

Mocne HacTponku orpaHmyeHna BSM uHdopmaums BSM mapwpyTtusatopa A
oTobpaxkaeTcs crnegyloLwmmMm obpasom:

switch#show ipvé6 pim sparse-mode bsr-router

Candidate RP: 3000::5(Loopback 0)
Advertisement interval 60 seconds
Next Cand_RP_advertisement in 00:00:34

Hactponka C-BSR gnsa orpaHM4yeHMsa aManasoHa UCXOAHbIX aApecoB NakeToB
C-PR po (9000::5/64)

Warn e Hactponte 6a3oBble yHkuMmM PIM-SMv6. (nponyLyeHo)

HacTponki e HacTpoitte mapwpytusatop B ans orpaHuuenms naketo C-RP.

OrpaHn4yeHHbIn gMana3oH agpecoB ncTovHmka — (9000::5/64)

QTECH(config)#ipvé access-list acl
QTECH(config-ipvé-acl)#permit ipvé 9000::5/64 any
QTECH(config-ipvé-acl)#exit

QTECH(config)#ipvé pim accept-crp list acl

Mpoeepka | o HacTponkn cdunbTpaumm naketoB C-RP nHdopmaums o6o sBcex rpynnax RP
Ha MapLupyTmsatope B oTobpaxaeTcsa cnegyowmm obpasom:

QTECH#show ipvé pim sparse-mode rp mapping
PIM Group-to-RP Mappings

This system is the Bootstrap Router (v2)
Group(s): ff00::/8

RP: 3000::5(Not self)

Info source: 3000::5, via bootstrap, priority 192
Uptime: 00:02:26, expires: 00:02:08

QTECH#

Mocne HacTponkn punbeTpauun naketoB C-RP nHdpopmauns o6o Bcex rpynnax
RP Ha mapwpyTnsatope B otobpaxaeTcsa cnegyroum obpasom:

QTECH#show ipvé pim sparse-mode rp mapping
PIM Group-to-RP Mappings
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This system is the Bootstrap Router (v2)
Hactpowka ctatnyeckon RP nepBou
Warun e Hactpowite 6asoBble pyHKumm PIM-SMv6. (nponyLyeHo)
HacTpovki e YcTtaHoBUTE agpec uHTepdeiica LoopbackO maplupyTusatopa A Ha
3000::5. (nponyLleHo)
e YcraHoBuTe apgpec WHTepdenca Loopback1 Mmapwpytusatopa A
pasHbIM 4000::5. (nponyLeHo)
e YcTaHoBWTE cCTaTMyeckun agpec mapuwpyTtmsatopa A Ha 3300::5.
(nponyLueHo)
e YcTaHoBWUTE CTaTU4eckuin agpec mapLipytunsatopa B Ha 3300::5.
e Hactponte ctatuyeckun RP nepsbiM Ha mapLipyTusaTope A
switch(config)#ipvé pim rp-address 3300:5
switch(config)#ipvé pim static-rp-preferred
MpoBepka | Npexage Yyem HacTpouTb ctaTudeckmn RP nepebiM, oToBpasute nHdopmauuio o
RP, cooteeTcTBytowem FF16::1
switch#show ipvé pim sparse-mode rp ff16::1
RP: 4000::5
Info source: 5000::5, via bootstrap
PIMv2 Hash Value 126
RP 4000::5, via bootstrap, priority 56, hash value 892666309
RP 3000::5, via bootstrap, priority 200, hash value 1161101765
RP 3300::5, static (hash value 204800453 not used)
Mpoeepka | MNMocne HacTponkn ctatudeckoro RP nepebiM oTobpasnte nHgpopmaumio o RP,
cooTBeTcTBYOWEM FF16::1
switch(config)#show ipvé pim sparse-mode rp ff16::1
RP: 3300::5 (Static)
PIMv2 STATIC RP PREFERRED
PIMv2 Hash Value 126
RP 4000::5, via bootstrap, priority 56, hash value 892666309
RP 3000::5, via bootstrap, priority 200, hash value 1161101765
RP 3300::5, static (hash value 204800453 not used)
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switch(config)#

7.4.3.7. PacnpocTpaHeHHble OLMNOKH

e  OcHoBHble hyHKLMM PIM-SMV6 He HacTpoeHbl NN He MOryT OblTb HACTPOEHbI.
e C-BSR He HacTpoeH.
e [paHuua BSR He HacTpoeHa Ha uHTepdence Mmexay pasHbelMn JOMEHaAMW.

7.4.4. HacTtpounka napameTtpoB RP u DR

7.4.4.1. AcpdeKT KoHDUrypaumm

e HacTtpoiniTte nrHopuposaHue npuoputeta C-RP ansa noeBTopHoro Bbibopa RP.
e HactponTte DR Ha CTOpPOHE UCTOYHMKA AaHHbIX, YTOObI onpefennTb AOCTYNHOCTbL RP.

e  OrpaHunybTe agpec rpynnbl multicast (S,G) UCTouHMKa AaHHbIX, YTOObI Mogens ASM
npegocraesnsna cepsuc multicast Tonbko Ans naketoB multicast B npegenax
OONYyCTUMOro guanasoHa.

e Hactponte orpaHunyeHue ckopoctn gnss DR Ha CTOPOHE MCTOYHMKA AaHHbIX 4SS
nepegayn naketoB Register.

e HacTtponTe AnnHy KOHTPOSibHOM CyMMbl nakeToB Register.

e Hactponte agpec uctoyHuka naketos Register.

e Hactponte Bpems nogasneHusa naketoB Register.

e HacTponTte Bpemsi NpoBEepKM NYyCTbIX NaKeTOB.

e Hactponte TTL nakeTtoB Register, nonyyeHHbix RP ¢ agpeca rpynnbl multicast (S,G).
e CHauana HacTponTe ctatmyeckuin RP.

7.4.4.2. NMpnme4vyaHunn

Heobxogmmo HacTpouTb OCHOBHbIE YHKUMN PIM-SMV6.

7.4.4.3. LLlarn HacTpounku

Hactpowka urHopupoBanus npuoputeta C-RP ana noBtopHoro Bbibopa RP

e  OnuyuoHarnkeHo.

e  WrHopuposaHue npuoputeta C-RP MOXHO BKMOYMTbL Ha KaXaoM MaplupytusaTtope,
€CIN He yka3aHo MHoe.

Hactponka DR Ha cCcTOpOHe WCTOYHMKA AaHHbIX ANA  onpeaerieHus
aocTtynHocTtn RP

e  OnuuoHanbHo.

e  OOHapyxeHue OOCTYMHOCTU MOXHO BKIMOUUTL HA DR, KOTOpbIA HanpsiMyto MOAKIOYEH

K UCTOYHUKY OaHHbIX, €CJI1 HEe YKa3aHO NHOeE.

OrpaHuyeHne pauanasoHa apgpecoB (S,G) naketoB Register Ha cTopoHe
MCTOYHMKA AaHHbIX

e  OnuuoHanbHo.

e [lnanasoH agpecos (S,G) nakeToB Register Ha CTOPOHE UCTOYHMKA AaHHbIX MOXET ObITb
OorpaHMyeH Ha Bcex MaplipyTusaTopax, KoTtopble (YHKUMOHMPYOT kak C-RP unn
cratuyeckme RP, ecnu He ykasaHo vHoe.
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OrpaHu4yeHmne ckopoctm DR Ha CTOpOHe MCTOYHMKA AaHHbLIX ANA nepeaaym
naketoB Register

e  OnuuoHarnbHo.

e OrpaHu4yeHne CKoOpoCTW nepepayn naketoB Register MoxeT ObiTb BKMOYEHO Ha DR,
KOTOPbIV HANPSIMYIO NOAKIOYEH K MCTOYHUKY AaHHbIX, €CNN He YKa3aHo UHOe.

HacTpowka AnnHblI KOHTPONBLHOW CyMMbI NakeToB Register
e  OnuuoHanbHo.

e [InnHa KOHTPOSbHOM CyMMbl nakeToB Register moxeT GbITb HacTpoeHa Ha Bcex C-RP
unu ctatndeckmx RP, ecnn He ykasaHo MHoe.

Hactpouka ucxogHoro agpeca naketoB Register
e  OnuuoHarnbHo.

e Agpec nctovHuka nakeToB Register MoxHo HacTpouTb Ha DR, KOTOpbIA HanpsiMyro
NOAKIMIOYEH K UCTOYHWKY AaHHbIX, €CNY He yKa3aHO MHOE.

Hactpoika BpemMeHU nogaBrieHMs nakeToB Register
e  OnuuoHanbHo.

e Bpewmsa nogasneHus naketoB Register MOXXHO HacTpouTb Ha DR, KOTOpbIA HanpsiMyto
NOAKIMIOYEH K MCTOYHUKY AaHHbIX, €CNN HEe YKa3aHO MHoe.

Hactpoika BpeMeHU NpoBepKN NYCTbIX NaKeToB
e  OnuuoHanbHo.

e Bpemsa npoBepku MNycTbiXx NAKETOB MOXHO HAcTpouTb Ha DR, KOTOpbI Hanpsmyo
MOAKIOYEH K UCTOMHWUKY AaHHbIX, €CMY HE YKa3aHo MHOeE.

Hactpownka TTL naketoB Register, nony4yeHHbIX RP ¢ agpeca multicast-rpynnbl
(S.6)
e OnuuoHankeHo.

e TTL naketoB Register ns agpeca rpynnol multicast (S,G) MOXXHO HacTpouTb Ha BCEX
MapLupyTmMsaTopax, KoTopble (PyHKUMOHNPYIOT Kak C-RP unun ctatnyeckne RP, ecnv He
yKasaHo NHoe.

Hactpowka ctatnyeckoro RP nepBbIM
e  OnuyuoHarnkeHo.

e Cratuyeckmn RP MOXHO HacTpouTb MEPBbIM Ha BCEX MapLipyTu3aTopax, ecinv He
yKa3aHo UHoe.

7.4.4.4. NpoBepkKa

NMpoBepka nrHopupoBaHusa npuoputeta C-RP

YcraHoBuTe agpec 3000::5 n npuoputeT 200 ansa nntepdenca Loopback0 Ha mapLupyTnsatope
A. YcrtaHoBuTte agpec 4000: : 5 u npuoputeTr 56 pgns wuHTepdernica Loopback1 Ha
MapLpyTtmsatope A. YctaHosuTe agpec C-BSR Ha 5000: : 5 Ha MapwpyTtusatop B.

e 3anyctute komaHay show ipv6 pim sparse-mode rp ff16::2, 4tobbl O0TOGPaA3NTL
nHpopmaumio o RP, KOTOpbI 06CAYXXMBaET TEKYLLYIO rpynny.

MpoBepka DR Ha cTOpoHe UCTOYHMKA AaHHbIX ANA onpeaeneHus 4OCTYNHOCTH

RP
YctaHoBuTe agpec 3000::5 n npuoputeT 200 ansa nntepdenca Loopback0 Ha mapLupyTnsatope
A. YcrtaHoBuTte agpec 4000: : 5 u npuoputeTr 56 gns wHTepdernica Loopback1 Ha

MapLpyTtmusatope A. YctaHoBute agpec C-BSR Ha 5000: : 5 Ha MapuwpyTtusaTtop B. HactponTte
oBHapyxeHune goctynHoctu RP Ha maplipyTumsaTope B.

256

@ §) QTECH

MUP LOOCTYMHEE



PykoBoacTeo no Hactponke cepus QSW-7600

HaCTpOVIKa PIM-SMv6 W

e 3anyctute komaHgy show running-config, 4TOBbl NpoBepUTb, HACTPOEHO
oBHapyxeHne goctynHoctTn RP.

NMpoBepka orpaHMyeHus AuanasoHa agpecoB (S,G) naketoB Register Ha
CTOPOHE UCTOYHUKA AAaHHbIX

YctaHosuTe agpec 3000::5 un npuoputeT 200 ana nntepdenca Loopback0 Ha mapLupyTusatope
A. YctaHoBute agpec 4000: : 5 u npuoputeTr 56 pgns wuHTepcperica Loopback1 Ha
Mappytmusatope A. YctaHosute agpec C-BSR Ha 5000: : 5 Ha MapuwpyTtusaTtop B. Agpec
multicast-rpynnel — FF16::2. HacTponTte mapLlipytusaTop A Ha nonyvyeHue nakeToB TOSIbKO OT
ncrovHuka multicast c agpecom ncrovHuka (1300::1/64).

e 3anyctute komaHay show ip pim sparse-mode mroute, 4ToObl 0TOOPa3nTL 3anncu
(S,G6).

MpoBepka orpaHnyeHns ckopoctn ans DR Ha CTOpOHE NCTOYHUKA faHHbIX ANA
nepeaaym naketoB Register

YcTaHoBWTE CKOPOCTb Nepeayn nakeToB Register ana mapwpyTtusartopa B, a 3atem 3anyctute
komangy show ip pim sparsemode track, 4ToBbl NPOBEPUTL KONMYECTBO NepeaaHHbIX NakeToB
Register ons noaTeepXaeHus.

lNMpoBepka ANMHbI KOHTPOSNIbHOU CyMMbI NakeToB Register

Hactponte mapwpytnsatop A Ha npoBepky nakeTta Register Ha ocHoBe Bcero makeTa, a He
TONMbKO Ha OCHOBE 3arosfioBka naketa v 3aronoska naketa Register. 3anyctute komangy show
running-config, 4To6bl NPOBEPUTL KOHPUIypaLmio.

MpoBepka ncxogHoro agpeca naketoB Register

HacTtponte agpec uctoyHmka naketoB Register Ha mapuwpyTtmnsaTtope B 1 3anyctute komaHgy
show running-config, 4tobbl NpoBepuTb KOHGUIrypaLMo Ha MapLlpyTusaTope A.

lNMpoBepka BpeMeHU noaaBrieHUs1 U BpeMeHn NpoBepkn naketoB Register

HacTtponTe Bpems nogasneHus n spems nposepkn naketoB Register Ha mapwipyTtmusaTope B u
3anyctute KomaHgy show running-config, 4To6bl NpoOBEPUTL KOHUIypaLMIo.

NMpoepka TTL naketoB Register, nonyyeHHbix RP oT apgpeca
multicast-rpynnbl (S,G)

HacTtponte TTL naketoB Register n3 agpeca multicast-rpynnsl (S,G) Ha mapLupyTtnsaTope A n
3anyctute komaHgy show ip pim sparse-mode mroute, YTobbl 0TO6pa3nTb MaKCMManbHbIN
TTL (S,G).

MpoBepbTe cTatMyeckuin RP nepBbIM

HacTtponte ctatnyeckmin RP 1 C-RP Ha MmapLupytnsatope A, cHadana HacTponTe cTaTUyYeckum
RP, a 3atem 3anyctute komaHgy show ipv6 pim sparse-mode rp ff16::2, 4yTo6bl 0TOGPa3nTL
nHdopmaumio o Tekyiem RP.

7.4.4.5. CBA3aHHbIe KOMaHAbI

UrHopupoBaHue npuoputeta C-RP

KomaHga ipv6 pim ignore-rp-set-priority
KomaHaHbIn Pexwum rnobanbHon KoHUrypaumm
peXunm
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OTo6paxeHne nHdopmauum o RP, obcnyxuBarowem rpynny

KomaHga show ipv6 pim sparse-mode rp-hash group-address

Onucanwne group-address: yka3blBaeT agpec crnapCeHHOM rpynnbl

napameTpa

KomaHaHbIn Pexwum npusmnermpoBaHHoro EXEC, pexum rnobanbHon KoHurypaumm m

pexum pexum KoHdurypaummn nHtepgenca
Hactponka DR, HanpsiMyro MOAKMIOYEHHOr0 K WCTOYHUKY JAaHHbIX, Ans

onpepeneHnsa goctynHoctu RP

KomaHnga ipv6 pim register-rp-reachability
KomaHaHbIn Pexum rnobanbHon koHdurypauum
pexnm

PykoBoacteo no
NCNOmnb30BaHUIO

[Mocne HacTpomkM 3TOM KOMaHAbl gocTynHocTb RP onpepensetca o
nepegayn naketoB Register. Ecnn RP pocTtyneH, nepepatotca nakeThbl
Register. Ecnn RP HegocTyneH, nakeTbl Register He nepeatoTcs

OrpaHuyeHne pauanasoHa apgpecoB (S,G) naketoB Register Ha cTopoHe
MCTOYHMKA AaHHbIX

KomaHga ipv6 pim accept-register { list ipv6_access-list [route-map map-name | |
route-map map-name [list ipv6_access-list] }

Onuncanne list ipv6_access-list: ccbinaetca Ha pacwupeHHbin cnncok ACL IP ans

napameTpa orpaHumyeHnsa gmanasoHa agpecoB (S,G). [QuanasoH 3HayveHun: 100-199,
2000-2699 u nms.
route-map map-name: UCNonb3yeT KapTy MapLpyToB Ans OrpaHuyYeHus
AwanasoHa agpecos (S,G)

KomaHaHbIn Pexunm rnobanbHon koHdurypauum

pexunm

PykoBogctBo no | lMocrne HacTpomkm 3aTonM KoMaHgbl npu nosydeHnn naketa Register ot

NCNONb30BaHNIO | HEaBTOPM3OBAHHOIO WCTOMHMKA RP  HemegneHHo Bo3BpallaeT naket
Register-Stop

OTobpaxeHue 3anncen multicast-mappyrmsaymm

KomaHga show ipv6 pim sparse-mode mroute [ group-or-source-address [ group-
or-source-address | ]

Onuncanne group-or-source-address: ykasblBaeT agpec rpynnbl UM aapec UCTOYHMKA.

napameTpa [Ba agpeca He MOryt ObiTb OOHOBPEMEHHO agpecamu rpynnbl UAv

agpecamMn NCToOYHMKa
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KomaHgHbIn
pexnm

Pexwum npusmnermpoBaHHoro EXEC, pexum rnobanbHon KoHurypaumm m
pexum KoHdurypaummn nHtepgenca

PykoBoacteo no
NCNONb30BaHMIO

Kaxablii pa3 MOXHO yKasblBaTb rpynnoBON aapec, agpec UCTOYHMKA UMK
o6a agpeca. Bbl Takke He MOXeTe ykasaTb KOHKPETHbI rpynnoBoi agpec
UNu agpec UCTOYHMKA, HO Bbl HE MOXeETe yKasaTb [ABa rpynnoBbix agpeca
Unu aBa agpeca UCTOYHMKa OQHOBPEMEHHO

HacTtpoiika orpaHuyeHusi ckopoctn ans DR ans nepeaaym naketoB Register

KomaHga ipv6 pim register-rate-limit rate

Onucanwne rate: ykasblBaeT KonuM4ecTBO nakeToB Register, koTopble paspelleHo
napameTpa nepenasaTb B CekyHAOy. 3HaveHue BapbupyeTcs oT 1 go 65 535
KomaHaHbIn Pexunm rnobanbHon koHdurypauum

PEXUM

PykoBoacteo no
NCMNOmMb30BaHUIO

OTa KoMaHZa ucnonb3yeTcs AN HaCTPOWKM CKOPOCTU nepefayn nakeTos
Register ¢ agpeca multicast-rpynnsel (S,G), a He nakeToB Register Bcen
cucteMbl. [locrne HacTpoWMkM 3TOM KOMaHAbl Harpyska Ha ucxogHole DR m
RP 6ypet pasrpyxeHa u 6yaoyt nepegasaTbcs nakeTbl Register, ckopocTb
KOTOpbIX HE NpeBbILLAeT IMMUT

OToGpaxeHune cTaTUCTUKM NO naketam PIM

KomaHga show ipv6 pim sparse-mode track
KomaHaHbIn Pexum npusunermposaHHoro EXEC, pexunm rnobanbHom KoHurypauumn m
pexnm pexnm KoHurypaunmn nHtepdenca

PykoBoacteo no
1MCNONb30BaHNIO

lMpn 3anycke cucTeMbl CHayana YyCTaHaBfMBaeTCd MOMEHT Havana
cratnctukn. Kaxabin pas, korga Bbi3biBaeTces clear ip pim sparse-mode
track, MOMeHT Hayana CTaTUCTMKM YCTaHaBNMBAETCA CHOBA, a CYETYUK
nakeTtoB PIM ounwiaeTcsa

Hactpoika pacyeta KOHTpONbHOM CyMMbl nNaketa Register Ha ocHoBe Bcero

nakerta
KomaHga ipv6 pim register-checksum-wholepkt [ group-list ipv6_access-list ]
Onuncanne group-list ipv6_access-list: ucnonbsdyet ACL gns orpaHuyeHus agpecos
napameTpa rpynmnbl, NCNOSb3YOLMX 3Ty KOHUIypaumio.
access-list:  nopgepxvBaet  umdpbl  <1,99> u  <1300,1999>.
MoonepxmBaeTcst MMeHoBaHHbIN ACL
KomaHaHbIn Pexwum rnobanbHon koHUrypaumm
pexXunm

@ §) QTECH

MUP LOOCTYMHEE

259




PykoBoacTeo no Hactponke cepus QSW-7600

HacTtpoiika PIM-SMv6

PykoBoactso no
NCNOSb30BaHMIO

YCTPONCTBO BbIYUCNAET KOHTPONbHYIO CyMMy naketa Register Ha ocHoBe
Bcero naketa npoTtokona PIM, Bknoyaa WHKanNcynMpoBaHHbLIM NakeT
multicast-gaHHbIX, a He Ha ocHoBe 3aronoBka PIM nakeTa Register.

Ecnn B atonm KomaHge He YykasaH group-list ipv6_access-list, aTa
KOHUrypauus npuMeHseTcs Ko BCEM rpynnoBbIM agpecam

Hactpouka agpeca ucto4yHmka naketoB Register

KomaHga ipv6 pim register-source { ipv6_local_address | interface-type interface-
number }

Onucanwne ipv6_local_address: ykasbiBaeT agpec IPv6 B kayecTBe agpeca UCTOYHUKA

napameTpa Ons nakeToB Register.
interface-type interface-number: ykasbiBaeT IPv6-agpec uHTepderica B
KayecTBe agpeca UCTOYHMKa nakeToB Register

KomaHaHbIn Pexum rnobansHon koHdUrypaumm

pexum

PykoBoacteo no
NCMNOmMb30BaHUIO

HacTtpoeHHbIn agpec gosmkeH ObiTb goctyneH. Korga RP nonyyaeT naket
Register, oH nepenaet nakeT Register-Stop ¢ IPv6-agpecoMm MCTOYHUKA
naketa Register B kauecTBe agpeca HasHa4YeHus.

PIM-SMv6 He TpebyeTcsd BkoYaTb Ha CBA3aHHbLIX MHTEpdencax

Hactpoika BpemeHu nopgaBneHnsa naketoB Register

KomaHga ipv6 pim register-suppression seconds

Onuncanne seconds: ykasblBaeT Bpems nodasBneHus naketoB Register. EanHnua

napameTpa n3MepeHns — cekyHapbl. 3HavyeHne BapbupyeTcs oT 1 go 65 535, sHaueHue
no ymonyaHumio — 60

KomaHaHbIn Pexunm rnobanbHomn koHdurypauum

pexunm

PykoBoactBo no
NCNOSb30BaHMIO

HacTtpoika aTtoro 3HayeHust Ha DR M3MeHUT Bpems nogaBrieHUs nakeToB
Register, onpegeneHHbix Ha DR. Ecnn komaHga ipv6 pim rp-register-kat
He HaCTpOeHa, HaCTpoKika 3Toro 3HayeHnsd Ha RP nameHut Bpems keepalive
RP

Hactpoika BpemeHn npoBepku naketoB Register

KomaHga ipv6 pim probe-interval seconds
Onuncanne seconds: ykasblBaeT Bpemsi npoBepku naketoB Register. EanHuua
napameTpa n3mepenHns — cekyHapbl. 3HauyeHve BapbupyeTcsa ot 1 o 65 535, 3HaueHne

no ymonyaHuio — 5
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KomaHgHbIn
pexnm

Pexwum rnobanbHon koHUrypaumm

PykoBoacteo no
NCNONb30BaHMIO

Bpems npoBepkn naketoB Register — 310 MHTEpBan, B Te4eHne KOTOporo
DR uctoyHuka nepefaeT nyctom naket Register Ha RP 0o ucteyeHus
BpeMeHu nogaeneHns naketoB Register.

Bpemsi npoBepku nakeToB Register He MoXeT npeBbilwaTb MNOMOBUHY
BpeMeHu nogasneHus naketos Register. B npoTuBHOM criydyae nponsongeT
cbori HacTpolkm M nosBMTCS npeaynpexaeHve. Kpome Toro, Bpems
nogasneHus naketos Register, yMHOXXEHHOE Ha TpW, NAOC BpeMsi NPOBEPKM
naketoB Register, He MoxeT npeBblwaTb 65535. B npotnBHOM cny4yae
OyneT oTobGpaxeHo npegynpexaneHue

HacTtponka untepBana KAT Ha RP

KomaHga Ipv6 pim rp-register-kat seconds
Onucanue seconds: yka3sblBaeT BpeMs Tanmepa KAT.
napameTpa E
AVHMLA N3MEPEHNS — CeKyHAbl. 3HaYeHne HaxoauTcs B Anana3oHe oT 1
0o 65 535, 3HauyeHne no ymonyaHuio — 210
KomaHaHbIN Pexwum rnobansHon koHduUrypaumm
pexvm

HacTpounka ctatuueckon RP nepBon

KomaHga ipv6 pim static-rp-preferred
KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexum

PykoBoacteo no
1MCNONb30BaHNIO

Mocne HacTponKn aTon KoMaHabl NpuopuTeT cTatndyeckon RP Bobiwe, Yem y
RP, BbIOpaHHOM ¢ nomoLlblo mexaHmama BSR

7.4.4.6. NMpumep KoHcUrypaumm

Hactponka Toro, yumtbiBaetca nu npuoputetr C-RP npu conocraBneHum
rpynnbl ¢ RP (Group-to-RP)

Warn
HaCTPONKK

e Hactponte 6asoBble dyHkUuMmM PIM-SMv6. (nponyLeHo)
e YcrtaHoBute agpec 3000::5 wmn npuoputer 200 gna wuHTepdenca

LoopbackO Ha mapwpyTtusaTtope A. (IMponyLieHo)

e YcrtaHoBute agpec 4000: : 5 u npuoputeT 56 aAns wuHTepdenca

Loopback1 Ha mapwpyTtnsaTtope A. (IMponyLieHo)

e YcraHoBuTe agpec C-BSR Ha 5000: : 5 Ha wmapwpyTtusaTope B.

(MponyLleHo)

e OrtobpasuTte rpynny, cootBetcTBytowyto FF16::1.

(@ orecy
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e Hactponte urHopmnposaHue npuoputeTta C-RP Ha mapwpyTtusaTtope B

switch#configure terminal

QTECH(config)# ipvé pim ignore-rp-set-priority

Mpoeepka | Mpexge Yem OydeT HACTPOEHO UrHopuposaHue npuoputeta C-RP,
oToGpaxaeTcs cneayoLLas MHDopMaums:

switch(config)#show ipvé pim sparse-mode rp FF16::1
RP: 4000::5

Info source: 5000::5, via bootstrap

PIMv2 Hash Value 126
RP 4000::5, via bootstrap, priority 56, hash value 892666309
RP 3000::5, via bootstrap, priority 200, hash value 1161101765

Mocne HacTpowkm wurHopupoBaHua npuoputeta C-RP  oTtobpaxaeTcs
cnegyowasa nHdopmaums:

switch(config)#show ipvé pim sparse-mode rp FF16::1
RP: 3000::5

Info source: 5000::5, via bootstrap

Hactponka oGHapyxeHuMsi [ocTynHocTM RP, HanpsAMyr MNOAKMHOYEHHOU K
MCTOYHUKY AaHHbIX

Warn e Hactponte 6asoBble dyHkuMmM PIM-SMv6. (nponyLeHo)

HacTpoukm e HacrtpolitTe obHapyxeHue goctynHocTn RP, HanpsiMytio noakntoYeHHOM

K UCTOYHUKY OaHHbIX

QTECH(config)#ipvé pim register-rp-reachability

Mpoeepka | 3anyctute komaHgy show running-config, 4Tobbl NPOBEPUTL KOHUIypaLmIo.
OtobpaxxaeTcs cnegytowast MHopMauus:

QTECH(config)#show running-config
|

!

!

ipvé pim register-rp-reachability
ipvé pim bsr-candidate Loopback 0

!
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OrpaHuyeHne pauanasoHa apgpecoB (S,G) naketoB Register Ha cTopoHe
MCTOYHMKA AaHHbIX

Warn
HaCTPOMKK

e Hactpowite 6asoBble pyHKumm PIM-SMv6. (nponyLueHo)

e Hactponte mapuwpyTtmsatop A Ha (punbTpaumilo NaketToB MO agpecy
NCTOYHMKA U NPUEM NaKeTOB TOMbKO ¢ agpeca nctodHunka (1300::1/64)

switch(config)#ipvé pim accept-register list acl

% access-list 101 not exist

switch(config)#ipvé access-list acl
switch(config-ipvé-acl)#permit ipvé 1300:1/64 any

switch(config-ipvé-acl)#exit

MpoBepka

Mpexpge vem guanasoH agpecoB (S,G) ans naketoB Register Ha cTopoHe
NCTOYHMKA [aHHbIX OydeT orpaHudeH, 3anyctute komaHgy show ipv6 pim
sparse-mode mroute, 4yTobbl oTOBpa3uTb 3anucu multicast. 3anuce (S,G) un
3anuce (S,G,RPT) cywectsytoT

switch#show ipvé6 pim sparse-mode mroute
IPvé6 Multicast Routing Table

** RP) Entries: 0
(*,G) Entries: 1
(S,G) Entries: 1
(S,G,rpt) Entries: 1
FCR Entries: 0
REG Entries: 0

(*, ff16::1)

RP: 4000::5

RPF nbr: ::

RPF idx: None

Upstream State: JOINED

000102030405060708091011121314151617 1819 20 2122 23 24 25 26
27 28 29 30 31

Local
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Joined

(1100::2, ff16::1)

RPF nbr: fe80::21a:a9ff:fe3a:6355

RPF idx: GigabitEthernet 0/2

SPT bit: 1

Upstream State: JOINED

jt_timer expires in 36 seconds

kat expires in 191 seconds

0001020304 05060708091011121314151617 1819 20 2122 23 24 25 26
27 28 29 30 31

Local

lMocne orpaHnyeHus guanasoHa agpecoB (S,G) onsa naketoB Register Ha
CTOPOHE MCTOYHMKA AaHHbIX 3anycTute KomaHgy show ipv6 pim sparse-mode
mroute, 4ToGbl 0TO6pa3nTb 3anucy multicast. 3anuck (S,G) n 3anuck (S,G,RPT)
CyLLEeCTBYIOT

switch#show ipvé pim sparse-mode mroute
IPv6 Multicast Routing Table

* * RP) Entries: 0
(*,G) Entries: 1
(S,G) Entries: 0
(S,G,rpt) Entries: 1
FCR Entries: 0
REG Entries: 0

(*, ff16::1)

RP: 4000::5
RPF nbr: ::
RPF idx: None

264

@ §) QTECH

MUP LOOCTYMHEE



PykoBoacTeo no Hactponke cepus QSW-7600

HaCTpOVIKa PIM-SMv6 W

Upstream State: JOINED

0001020304 05060708091011121314151617 1819 20 2122 23 24 25 26
27 28 29 30 31

Local

(1100::2, ff16::1, rpt)

RP: 4000::5

RPF nbr: ::

RPF idx: None

Upstream State: PRUNED
000102030405060708091011121314151617 1819 20 2122 23 24 25 26
27 28 29 30 31

Local

OrpaHuyeHne ckopoctm DR Ha CTOpOHe MCTOYHMKA AaHHbIX AN nepefayu
naketoB Register

Warn e Hactponte 6asoBble dyHkunm PIM-SMv6. (nponyLLeHo)
HacTpovikiA e T[poBepbTe KonNMyecTBO nakeToB PIM, nepeaaHHbIX MapLLpyTU3aTOPOM
B.

e UYepes cekyHaOy npoBepbTe KonumyecTtBo naketoB PIM, nepepaHHbIX
MapLupyTtmsaTopom B.

e YcTaHOBUTE  CKOPOCTb  Nepefayu nakeTos Register  ans
MapLipyTmnsaTopa B.

e Uepes cekyHOy npoBepbTe konuyecTBO naketoB PIM, nepenaHHbIX
MapLupyTnsaTtopom B

QTECH(config)#ipvé pim register-rate-limit 1
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Mpoeepka | MNMpexge 4em HacTpavBaTb OrpaHWYeHMEe CKOPOCTWU, MPOBEpPbTE KOMUYECTBO
naketoB PIM, nepeaaHHbix DR. OToGpakaeTcs cnegytowasa nicopmaums:

QTECH#show ipvé pim sparse-mode track
PIMvé packet counters track
Elapsed time since counters cleared: 17:14:54

received sent

Valid PIMvé packets: 5064 17217
Hello: 1329 4057
Join-Prune: 863 0
Register: 0 2636
Register-Stop: 975 0
Assert: 0 0
BSM: 0 1034
C-RP-ADV: 1897 0
PIMDM-Graft: 0

PIMDM-Graft-Ack: 0
PIMDM-State-Refresh: 0
Unknown PIM Type: 0

Errors:
Malformed packets:
Bad checksums:

Send errors:

o o1 O O

Packets received with unknown PIM version:

Mpexge 4Yem HacTpamBaTb OrpaHUYEHME CKOPOCTWU, MPOBEPLTE KONMYECTBO
naketoB PIM, nepegaHHbix DR, uepes cekyHay. OTobGpaxaeTcs cnegyrowias
nHdopmaums:

QTECH#show ipvé pim sparse-mode track
PIMvé packet counters track

Elapsed time since counters cleared: 17:14:55

received sent
Valid PIMvé packets: 5064 7727
Hello: 1335 4063
Join-Prune: 866 0
Register: 0 2639
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Register-Stop: 978 0
Assert: 0 0
BSM: 0 1035
C-RP-ADV: 1897 0
PIMDM-Graft: 0

PIMDM-Graft-Ack: 0
PIMDM-State-Refresh: 0
Unknown PIM Type: 0

Errors:

Malformed packets:

0
Bad checksums: 0
Send errors: 5

0

Packets received with unknown PIM version:

[Mocne HacTpOWMKM OrpaHNYeHnst CKOPOCTU NPOBEPbTE KONMYecTBO naketoB PIM,
nepepaHHbix DR. OTobpaxaeTtcs cnefyowas MHpopmaums:

QTECH#show ipv6 pim sparse-mode track
PIMvé packet counters track
Elapsed time since counters cleared: 17:14:56

received sent

Valid PIMvé packets: 5064 7727
Hello: 1341 4069
Join-Prune: 869 0
Register: 0 2640
Register-Stop: 979 0
Assert: 0 0
BSM: 0 1036
C-RP-ADV: 1897 0
PIMDM-Graft: 0
PIMDM-Graft-Ack: 0
PIMDM-State-Refresh: 0

Unknown PIM Type: 0

Errors:

Malformed packets: 0

267

QTECH

MUP LOOCTYMHEE




PykoBoacTeo no Hactponke cepus QSW-7600

HaCTpOVIKa PIM-SMv6 W
Bad checksums: 0
Send errors: 5
Packets received with unknown PIM version: 0

Hactpownka AnnHblI KOHTPONBLHOW CyMMbI NakeToB Register

LWarn e HactpowiTte 6a3oBble pyHKunm PIM-SMv6. (nponyLyeHo)
HaCTpOMKN e HacTpoiiTe pacyeT KOHTPOMbLHON CyMMbl makeTa Register Ha ocHose
BCEro naketa Ha mapLupyTtusaTope A.
e 3anyctute komaHgy show running-config, 4To6bl NpPOBEPUTH
KOHcpurypaumo
switch(config)#ipvé pim register-checksum-wholepkt
switch(config)#show running-config
MpoBepka | [poBepbTe KOHPUrypaumo MapwpyTtunsatopa A. KoHdurypaums otobpaxaeTcs

cnegyowmm obpasom:

I
|

ipvé pim register-checksum-wholepkt

ipvé pim rp-candidate Loopback 0 priority 200
ipvé pim rp-candidate Loopback 1 priority 56
ipvé pim ssm default

I

Hactpoika agpeca uctouyHmka naketoB Register

Warn e Hactponte 6asoBble dyHkunmM PIM-SMv6. (nponyLeHo)
HacTpovikiA e YcTaHOBUTe afpec UCTOYHMKA MHTepdelica Loopback1 Ha 5500::5/64
Ha mapwpyTtnsatope B. (MNponyLeHo)
e YcTaHoBWUTE agpec UCTOYHMKA NakeToB Register Ha agpec nHTepdenca
Loopback2 Ha mapwpyTtusatope B. ([MponyLieHo)
e 3anyctmute komangy show running-config, 4Ttobbl NpOBEPUTL
KOHGoUrypaumio
QTECH(config)#ipvé pim register-source Loopback 1
Mpoeepka | NpoBepbTe KOHDUrypaumo MapLipyTusaTopa B
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ipvé pim register-source Loopback 1
ipvé pim register-rate-limit 1

ipvé pim bsr-candidate Loopback 0

!

HaCTpOVIKa BpeMeHu noaaBneHnsa u BpemMeHu npoBepkKku naketoB Register

LWarn e Hactpowite 6asoBble pyHKunm PIM-SMv6. (nponyLyeHo)
HacTpovkiA e YcraHoBUTe Bpems noaaeneHnst Ha 20 cekyHa Ha MapLupyTusaTope B.
e YCTaHOBMWTE BPeMsi MPOBEPKN Ha 2 CeKyHObl Ha MapLipyTusatope B.
e 3anyctute komangy show running-config, 4To6bl NpPOBEPUTH
KOHcpurypaumio
QTECH(config)#ipvé pim register-suppression 20
QTECH(config)#ipvé pim probe-interval 2
QTECH(config)# show ip pim sparse-mode track
Mpoeepka | MNMpoBepbTe kKOHGUrYpaumo MapLipytTusaTopa B

I
ipvé pim register-source Loopback 1
ipvé pim register-rate-limit 1

ipvé pim register-suppression 20
ipvé pim probe-interval 2

ipvé pim bsr-candidate Loopback 0

I

Hactpouka TTL naketoB Register, nony4yeHHbIX RP ¢ agpeca multicast-rpynnbl

(S.6)
Warn e Hactponte 6asoBble dyHKkUMM PIM-SMv6. (nponyLeHo)
HacTpovikiA e YcraHoBute TTL nakeToB Register, Nony4eHHbIX MapLUpyTM3aTopom A
OT agpeca rpynnbl multicast (S,G), paBHbiM 60 cekyHOam.
e 3anyctute komaHgy show ip pim sparse-mode mroute, 4TOOGbI
NpPOBEPUTb KONMYECTBO NakeToB Register
QTECH(config)#ip pim rp-register-kat 60
Mpoeepka | NMocne HacTtporikn TTL nposepbTe TTL naketoB Register ¢ agpeca rpynnbl
multicast (S,G) Ha mapwpyTtusatope A. TTL He npeBbiwaeT 60 cekyHa
switch(config)#show ipvé pim sparse-mode mroute
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IPvé Multicast Routing Table

** RP) Entries: 0
(*,G) Entries: 0
(S,G) Entries: 1
(S,G,rpt) Entries: 1
FCR Entries: 0
REG Entries: 0

(1100::2, ff16::1)

RPF nbr: fe80::21a:a9ff.fe3a:6355

RPF idx: GigabitEthernet 0/2

SPT bit: 0

Upstream State: NOT JOINED

kat expires in 60 seconds

0001020304 05060708091011121314151617 1819 20 2122 23 24 25 26
27 28 29 30 31

(1100::2, ff16:1, rpt)
RP: 4000::5

RPF nbr: ::

RPF idx: None

7.4.4.7. PacnpocTpaHeHHble OLMNOKK

e  OcHoBHble (hyHKLMN PIM-SMV6 He HacTpOeHb! NN He MOryT OblTb HACTPOEHDI.
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e [lnanasoH agpecoB (S,G) naketoB Register Ha CTOpPOHE WCTOYHMKA AaHHbIX He
orpaHvyeH nnum He MoXeT OblTb HacTpoeH Ha C-RP unu ctatnyeckon RP.

o Ecnu gmanasoH agpecoB (S,G) naketoB Register Ha CTOpoHe MCTOYHMKA OaHHbIX
OrpaHMyeH, ykasaHHbli cnmcok ACL He HacTpoeH wnu [[uanasoH agpecos
NCTOYHMKA/rpynnbl, paspelueHHbii ACL, HAaCTPOEH HENpPaBUITbHO.

o [lManasoHbl agpecoB UCTOYHMKA/rpynnbl, paspelweHHble C-RP unn ctatnyeckumn RP,
HECOBMECTUMbI.

7.4.5. HacTtpoika nHtepBarna nepega4yum naketoB Join/Prune
7.4.5.1. AcpdeKkT KoHDUrypaumm
M3meHuTe nHTepsan nepegayv naketos Join/Prune, 4tobbl cchopmmpoBate RPT nnun SPT.

7.4.5.2. MpumeyaHus

Heobxoammo HacTpouTb OCHOBHbIE (PyHKUMKM PIM-SMV6.

7.4.5.3. LLlarn HacTpounku

HacTtponTe untepsan nepegadv naketos Join/Prune.

7.4.5.4. NpoBepka

YcTtaHoBuTe MHTepBan nepegayn naketos Join/Prune Ha 120 cekyHa Ha maplupyTtusatope B.
3anyctute komaHay show ipv6 pim sparse-mode mroute, 4To6bl NpoBepUTL 3Ha4veHue TTL
3anucu.

7.4.5.5. CBA3aHHbIe KOMaHAbI

HacTpounka nHtepBana nepegauu naketoB Join/Prune

KomaHga ipv6 pim jp-timer seconds
Onuncanne seconds: ykasblBaeT UHTepBan nepegayv naketos Join/Prune.
napameTpa

EovHmua namepeHus — cekyHabl. 3HavyeHue Bapbupyetcs oT 1 go 65 535,
3Ha4YeHne nNo ymondaHmio — 60

KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexunm

7.4.5.6. NMpumep KoHcpUrypaumm

Hactpowka uHTepBana nepegaym naketoB Join/Prune Ha mapwpyTu3saTtope

Warn e Hactponte 6asoBble dyHKkUMM PIM-SMv6. (nponyLeHo)

HaCTpoOnKn e Hactpovite wuHTepBan nepegau  naketoB  Join/Prune  Ha

mapLupyTm3aTope

QTECH(config)#ip pim jp-timer 120

Mpoeepka | 3anyctute komaHgy show ipv6 pim sparse-mode mroute, 4Tobbl NpoBEPUTH
3anuck. Bpems nepegayum naketoB Join/Prune He npeBbiwaeT 120
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switch(config)#show ipvé pim sparse-mode mroute
IPvé Multicast Routing Table

** RP) Entries: 0
(*,G) Entries: 1
(S,G) Entries: 1
(S,G,rpt) Entries: 1
FCR Entries: 0
REG Entries: 0

(*, ff16::1)

RP: 4000::5

RPF nbr: ::

RPF idx: None

Upstream State: JOINED

000102030405060708091011121314151617 1819 20 2122 23 24 25 26
27 28 29 30 31

(1100::2, ff16::1)

RPF nbr: fe80::21a:a9ff:fe3a:6355

RPF idx: GigabitEthernet 0/2

SPT bit: 1

Upstream State: JOINED

jt_timer expires in 116 seconds

kat expires in 59 seconds
000102030405060708091011121314151617 1819 20 2122 23 24 25 26
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27 28 29 30 31

Local

7.4.5.7. PacnpocTpaHeHHble OLMNOKH

OcHoBHble yHKUMN PIM-SMV6 He HacTpoeHbl UM He MOryT ObITb HACTPOEHDI.
7.4.6. HacTtpounka yctponctBa Last-Hop ana nepekntoveHusi ¢ RPT Ha SPT

7.4.6.1. AcpdeKkT KoHDUrypaumm

MepekntounTe yctponcteo Last-Hop ¢ RPT Ha SPT.

7.4.6.2. MpumeyaHus

Heobxoammo HacTpouTb OCHOBHbIE OyHKUMK PIM-SMV6.

7.4.6.3. LLlarn HacTpounku

HactponTte yctpowncTteo Last-Hop onsa nepekntoveHmsi ¢ RPT Ha SPT.

7.4.6.4. NpoBepka

HacTponte 6a3oBbie dyHKkunmn PIM-SMv6, caenante, 4tobbl DR Ha CTOpOHE NCTOYHMKA AaHHbIX
nepegasarn NnoTokM AaHHbIX B rpynny FF16::1, n NpueMHUK npuHyauTenbHO NpUcoeanHUNCS K
rpynne FF16::1 gna dopmupoBaHmsa RPT. DR Ha npuHMMalowen CTOPOHE MPUHYAUTENBHO
BbINOSHAET nepekntodeHne ¢ RPT Ha SPT. lNpoeepbTe KoHdUrypauuto RP.

7.4.6.5. CBA3aHHbIe KOMaHAbI

BkrnroyeHune pyHKUMM KOMMyTaumm SPT

KomaHga ipv6 pim spt-threshold [group-list ipv6_access-list ]

Onuncanne group-list ipv6_access-list: ccobinaetca Ha cnvcok ACL IPv6 ans

napameTpa OrpaHUYeHnsi AvanasoHa agpecoB rpynmnbl, NO3BOMSIOLEro KOMMYTaLMIO
SPT.

ipv6_access-list: nogaepxuneaetcsa nmeHoBaHHbI ACL

KomaHaHbIn Pexunm rnobanbHon koHdurypauum
peXunm

PykoBoacteo no | Ecnn B 3TOM KOMaHOe He yka3aH napameTp group-list ipv6_access-list,
Ncrnonb3oBaHU0 | BceM multicast-rpynnam paspeLueHo ocyecTBNATb kKoMMmyTaumo SPT

Ecnu B 3TOM KOMaHOe yCTaHOBMEHO 3HAYeHWe N0, NEPEHOCUTCH CMUCOK
rpynn, a nepeHocumbin cnmcok ACL saBnsetca HacTtpoeHHbim ACL,
orpaHnyeHne ACL, cBA3aHHOe CO CMMCKOM rpynn, OTMEHSETCs, U BCEM
rpynnam paspeluaetcs nepekntoyatbca ¢ RPT Ha SPT
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7.4.6.6. Mpumep KoHcuUrypauum

Hactpouka yctpoucrta Last-Hop ansa nepekntodveHus ¢ RPT Ha SPT

Warn e HactpownTte 6asoBble pyHKUMM PIM-SMv6. (nponyLieHo)

HaCTpOMKN e CpenaiiTe, 4To6bl DR Ha CTOpPOHE WCTOYHMKA [aHHbIX NepenaBarn

KodoBble NoToku B rpynny FF16::1.

e Cpenante, 4tobbl DR Ha npvHMMatoLlen CTOpoHe nostyyarn noToku koaa
n3 rpynnel FF16::1.

e HactponTte yctponctso Last-Hop ansa nepekntoveHnsa ¢ RPT Ha SPT Ha
DR Ha npuHMMatoLle CTopoHe

switch(config)#ipvé pim spt-threshold

MpoBepka | 3anycTtute komangy show running-config, 4Tobbl NPOBEPUTL KOHUrypaLumio

switch(config)#show running-config
!

!

ip pim jp-timer 120

ip pim spt-threshold

ip pim rp-candidate Loopback 0

I

7.5. MOHUTOPUHT

7.5.1. OuncTrka

NMPUMEYAHME: BbinONHEHMEe KOMaHg clear MOXeT NPUBECTM K NOTepe BakHOW MHOpMaLum
1, Taknm o06pasom, K npepbiBaHno paboTbl Cryxo.

OnucaHue KomaHaa

Ounwaet umHpopmauuo o | clear ipv6 pim sparse-mode bsr rp-set *
AnHammnyeckon RP

CHoBa ycTaHaBnueaeT | clear ipv6 pim sparse-mode track
BPEMSA Havana CTaTUCTUKK
nakeToB n ounwiaet
cyeTyuk naketos PIMv6
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7.5.2. OTOOpaxeHune

OnucaHue

KomaHpa

OTtobpaxaeT
nHdopmaumio o BSR

noapobHyto

show ipv6 pim sparse-mode bsr-router

OTtobpaxaeT NMHopMaLMIO
PIM-SM 06 nHtepdelice

show ipv6 pim sparse-mode interface [ interface-type
interface-number ] [ detail ]

OtobpaxaeT NoKanbHyo
MHdopmaumio MLD 06
uHTepdence PIM-SMv6

show ipv6 pim sparse-mode local-members [ interface-
type interface-number ]

OTobpaxaeT uHbopMauno o
MapLpytmsaumm PIM-SMv6

show ipv6 pim sparse-mode mroute [ group-or-source-
address [ group-or-source-address | |

OTtobpaxkaeT WHpoOpMaLMO O
cocepne PIM-SMv6

show ipv6 pim sparse-mode neighbor [ detail ]

OtobpaxaeT NHopMaLmIo,
OTHOCSLLYIOCA K crneaylowemy
hop-y, Bknoyasa naeHtTudukatTop
nHTepdemnca creayrLlero
hop-a, agpec n meTpuky

show ipv6 pim sparse-mode nexthop

OtobpaxaeT BCe RP,
HaCTPOEHHble Ha JlOKasribHOM
ycTponucTtae, n rpynnel,

obcnyxusaemble aTumn RP

show ipv6 pim sparse-mode rp mapping

OTtobparkaeT WHMopMaLMiO O
RP, obcnyxusatoLuen
rpynnoBon agpec

show ipv6 pim sparse-mode rp-hash ipv6-group-address

OtobpaxaeT KONN4eCcTBO
nepegaHHbIX W MOJTYYEHHbIX
naketoB PIM ¢ momeHTa Havyana
CTaTUCTUKU 0o TeKyLero
BpPEMEHMU

show ipv6 pim sparse-mode track
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8. HACTPOUKA MSDP
8.1. O630p

MpoTokon obHapyxeHus MCTOYHMKa multicast ucnonb3dyetcss Ans NOAKMOYEHUS HECKONbKMX
rendezvous point (RP) B ceTm n COBMECTHOrO MCMNonb3oBaHus MHGopmaumm o6 MCTOYHMKE
multicast mexay atnmn RP.

e Wcnonb3dynte MSDP mexay Heckonbkumm gomeHamu Protocol Independent Multicast -
Sparse-Mode (PIM-SM), 4To6bl COBMECTHO MCMONb30BaTb MHpOPMaLMO 06 NCTOYHMKE
multicast aTnx gomeHoB PIM-SM gnga peanusauum mexgoMeHHon multicast.

o Wcnonbaynte MSDP B pgomeHe PIM-SM ana COBMECTHOMO MCMNOMb30BaHUS
nHdopmaumm 06 nctouyHmnke multicast Heckonbknx RP ang peanusauun Anycast-RP.

8.1.1. NMpoToKonbl U cTaHAAPTbI
RFC3618: Multicast Source Discovery Protocol (MSDP).

8.2. NMNpunoxeHus

MpunoxeHue OnucaHue

MexgomeHHbI multicast MogkntodaetT Heckonbko AS, genutca pecypcamm multicast
Mexay aBTOHOMHbIMM cucteMamn (AS) ©n npegoctaBnsaeT
ycnyrn multicast mexay AS

Anycast-RP Henuntca wHdopmaumen o6 wuctodHmke multicast mexay
Heckonbkumu RP B ogHon AS

8.2.1. MexxpoMeHHbIN multicast

8.2.1.1. CueHapum

Mogknounte Heckonbko AS, 3anyctute PPIM-SM BHyTpu AS 1 yCTaHOBUTE peer-OTHOLLEHUS
MSDP mexay RP pasHbix AS.

Kak nokasaHo Ha PucyHke 8-1, DR 1 nogkntodeH K permctpam MCTouvHuka multicast c RP 1 B
nokanbHoMm gomMmeHe. DR 2, NogKMtoYeHHbI K XOCTY-y4acTHUKY rpynnbl, 3anyckaeT Join Kk RP 2 B
nokanbHom gomeHe. RP 1 ucnonb3syet coobwieHne SA anda ysegomrneHmst RP 2 06 nctoyHmnke
multicast. RP 2 npogomxkaeT nHnuumpoBaTb NpucoeanHeHune (Join) ¢ MCTOMHMKOM multicast ans
noctpoeHus Multicast Distribution Tree (MDT).

MexgomeHHbIn multicast no3BonsieT xocTam-ydacTHUKaM rpynnbl NPUMEHATb multicast-noToku
yepes AS.
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DR e el DR2

NCTOYHUK
Multicast N
PIM-SM1
—— &  [aHHble Multicast ----- » IGMP Join <+ ---9%  MSDP Peer-oTHOWwEHNS
Pervctpauna PIM ——»  PIM Join ~ ------eeeee- »  CoobueHue SA

PucyHok 8-1.

8.2.1.2. PazBepTbiBaHue

e 3anyctute Open Shortest Path First (OSPF) B kaxgon AS n 3anyctute npoOTOKOS
Border Gateway (BGP) mexay AS ansa peanusauumn MexgoMeHHON unicast-paccbifiku.

¢ 3anyctute PIM-SM BHyTpU kaxgon AS n 3anyctute MSDP mexay AS ons peanusauum
MeXxgomMmeHHoro multicast.

8.2.2. Anycast-RP
8.2.2.1. CueHapum

PIM-SM pa6oTtaeT BHYyTpu Kaxkgon AS. CyLuecTByeT HECKOSTbKO RP, KOTOpble UCMOfb3YT OAMH
n TOT Xe agpec RP n obecnyxuealoT ogHy 1 Ty xe rpynny. Mexagy stumn RP ycTtaHaBnueatoTcs
peer-oTHoweHns MSDP.

Kak nokasaHo Ha PucyHke 8-2, DR 1 nogkmntoyeH K peructpam nctovHmka multicast ¢ 6nvkaniimm
RP 1 B nokanbHoM gomeHe. DR 2, NoAKMIOYEHHbIN K XOCTY-Y4aCTHUKY rpynnbl, 3anyckaer
npucoeanHeHmne ¢ Grnvmxkanwmm RP 2. RP 1 ncnonb3ayet coobuieHne SA onst ysegomneHnst RP 2
00 mncrtouHmke multicast. RP 2 npogormkaeT MHUUMMPOBaTb MPUCOEAMHEHNE C MCTOYHUKOM
multicast gnsa cosganns MDT.

Anycast-RP obGecneunBaeT pesepsBupoBaHue n 6HanaHcMpoBKy Harpy3km ons RP, a takke
NOMOraeT YCKOPUTb KOHBEpPreHumio multicast-mapLupyTos.
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MCTOYHMK
Multicast

DR1

sssmmmmm ** ssssmmmnm ** RP1

RPZ ssmmmnnn **

MNpruemMHuK
Multicast

DR2
——  [anHble Multicast ----- » |IGMPJoin <«---+%  MSDP Peer-oTHoLleHNA
Peructpauma PIM —»  PIM Join ~ -----eeeeeee »  CoobuieHne SA
v
PucyHok 8-2.

8.2.2.2. PasBepTbiBaHue
o 3anyctute OSPF B kaxxgon AS, 4Tobbl peannsoBaTb unicast-nepegady BHyTpPU JOMEHA
(intra-domain unicast).
e 3anyctute PIM-SM B kaxgon AS ans peanusauum BHyTpMAOMEHHOro multicast.
e 3anyctute MSDP mexgy RP, 4toGbl nogenuntbcst uHdopmaumen o6 MCTOYHMKE

multicast.
8.3. PyHKUUMN
PyHKUMA OnucaHue
YcTtaHoBneHme peer- | MNMogkntounte Heckorbko RP gns coBMEeCTHOro Mcnonb3oBaHUA
oTHoweHnnn MSDP nHdopmMaumm 06 nctouHmnke multicast

MonyyeHne wn nepecbinka | NMpepoTBpatute nepenonHeHne SA 1 nogasuTte WTOPMbl SA
coobuiennn SA
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8.3.1. YcraHoBneHune peer-otHoweHun MSDP

8.3.1.1. MpuHUMN paboTbl

HacTtponTte ogHy mnu Heckonbko nap peer-ysanos MDSP B cetu gns nogknodeHua RP, tem
cambiM yBegomnsas gpyrme RP 06 nHgopmauum o6 nctoyHmnke multicast Ha RP.

Ucnonb3synte TCP-coeguHeHue mexagy peer-amm MDSP 4epes3 nopt 639. Ecnn goctyneH
unicast-mMapLipyT, MOXHO YCTaHOBUTb peer-oTHoweHuss MSDP.

"~ RP2 — DR2

MCTOYHUK “_‘ E sssssmmm ** ssssmmnnm **
Multicast ' ]
A A
; :  PIM-SM2
: PIM-SMA1 ; X |
‘: S |
;! | \ MpremMHuk
‘l" "R EEEEEE Bhad 2 y ssssnnnn *° X g
“.. DR1. A RPT .7 s > =
—»  [daHHble Multicast ----- » |IGMPJoin < ---+%  MSDP Peer-oTHOLEHWNA
Pernctpauma PIM ——»  PIM Join  ------------- »  CooblieHne SA
N

PucyHok 8-3.

RP noaknioyeH K UCTOYHUKY multicast

HacTtponte peer-yzen MSDP Ha RP, nogkno4yeHHOM K MCTOYHMKY multicast. 3atem atoT RP
MOXeT MCnosnb3oBaTb coobweHnss SA ons oTnpaBkM MHGOPMaUMM O JNOKANIbHOM WUCTOYHMKE
multicast gpyrum RP.

Kak nokasaHo Ha PucyHke 8-3 DR 1 peructpupyet mHdopmMaumio o6 McTtoudHmke multicast c
nomowbto RP 1. Korga mexagy RP 1 n RP 2 ycrtaHaBnuBalTCcs peer-oTHoweHnsa, RP 1
oTnpaenseT nHgopmaumio 06 nctouHmke multicast B X.

Mepecbinka coobweHnn SA

Non-RP Takke moryt BbiCTynaTb B KadecTBe peer-y3anos MSDP, HO nepecbinalT TONbKO
coobueHnsa SA.

Kak nokasaHo Ha PucyHke 8-3, X nepecbinaet coobuweHns SA, otnpasneHHble ¢ RP 1 Ha RP 2.
Takum obpasom, nHopmaums ob nctovyHuke multicast nepegaeTcsa Ha RP 2.
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RP noakntoyeH K npueMHUKY multicast

Hactponte peer-ysenn MSDP Ha RP, noaknio4YeHHOM K npuemHuky multicast. 3atem atoT RP
MOXEeT MHULUMUPOBaTb MNPUCOEAMHEHUE K MWCTOYHMKY multicast Ha OcCHOBe Mosy4eHHoro
coobLeHnsa SA.

Kak nokasaHo Ha PucyHke 8-3, DR 2 3anyckaeT coeauHeHune ¢ RP 2. ockonbky RP 2 yxe
nonyyaet wuHgopmaumto 06 wucTtoyHuke multicast, RP 2 npogomkaeT WHULMMPOBATb
npucoeanHeHne ¢ NCTOYHMKOM multicast, Tem cambim yctaHasnmBass MDT ot DR 1 k DR 2.

8.3.2. NMony4yeHue u nepecbisika coobLweHun SA

8.3.2.1. MpuHUMn paboTbl

CoobueHne SA cogepxuT agpec nctodHuka multicast, agpec rpynnel multicast n agpec RP.
Anpec RP — aTo IP-agpec RP, nog KOTOpbIM 3aperncTtpupoBaH UCTOYHMK multicast.

e RP wuHkancynupyeT rokanbHO 3apermcTpupoBaHHYy WHdopMaumio 00 WMCTOYHUKE
multicast B coobLieHnn SA 1 oTnpasnseT cooblieHne scem csomm peer-am MSDP.

e [lpu nonyyeHumn coobuenns SA kaxabin peer MSDP BbinonHseT nposepky Peer-RPF,
cpaBHuBaeT SA-Cache n conoctasnsiet coobuweHne SA ¢ npasunamm unbTpaumm
Bxogswero n ncxogsauwero tpadguka SA. Ecnn coobieHne SA npoxoant nNpoBeEpKY
Peer-RPF, He cywecTtByeT B SA-Cache SA v cooTBeTCTByeT npasBuiaMm UCXoasien
dunbTpaumm, 3To coobieHmne SA nepecbinaeTca gpyrmm peer-am MSDP.

NMPUMEYAHMUE: cooblueHuns 3anpoca SA n oTBeTa SA Takke UCMNOMb3YTCA MeXay peer-amun
MSDP onsi nepegayv NCXoAHON MHopMaLmMm KOHKPETHOW rpynnbl.
MpoBepka Peer-RPF

Jlloboe coobuweHne SA, noctynawouwee ot peer-a MSDP (agpec: N), Gyget npoBepeHo
cnegyowmm obpasom:

NMPUMEYAHME: oueHuTe, npoxoguT nun coobueHne SA npoeepky Peer-RPF, B crneaytoulen
nocnegosatenbHocTn. Kak Tonbko coobueHne SA npongeT npoBepky Peer-RPF, npumute
coobLleHne SA; B NpoTMBHOM criyvae oTopocbTe coobuleHne SA.

1. Ecnun N aBnsaetcsa uneHom mesh-rpynnel, cooblieHne SA npoxoanT NpoBEPKY
Peer-RPF; B NpOTMBHOM criyyae nepengute K wary 2.

2. Ecnu N aBnaeTtca egqMHCTBEHHbLIM akTUBHBIM peer-oM MSDP Ha fiokanbHOM
YCTPOWCTBE, coobLueHne SA npoxoanTt npoeepky Peer-RPF; B npoTuBHOM crnydae
nepengute K wary 3.

3. Ecnu N — ato agpec RP B coobuieHnn SA, coobLieHne SA npoxoant NpoBepKy
Peer-RPF; B npoTMBHOM cryyae nepengute K wary 4.

4. Ecnu Ha nokanbHOM yCTponCTBE cyllecTByeT MmapipyT EBGP k agpecy RP B
coobuleHnn SA n cnegyowmn hop atoro mapwpyta siensetcs N, coobweHne SA
npoxoauTt NpoBepky Peer-RPF; B NpOTMBHOM Clny4ae nepenguTe K wary 5.

5. Ecnu Ha nokanbHOM YCTPOWMCTBE CyLLEeCTBYET ONTUMarbHbIN MapLpyT K agpecy RP B
coobLleHnn SA, npoBepbTE crnegytoLlee:

e Ecnu 3TOT onTUmanbHbIN MapLIpyT SABMASETCA MapLUPyTOM C BEKTOPOM PacCTOSHMSA
(Hanpumep, mapwpyTtom BGP/RIP), n aToT Mmapwpytnsatop o6bsasneH N, coobLieHne
SA npoxogut nposepky Peer-RPF.

e [Ecnu 3TOT onTMManbHbIN MapLIpyT $SBMSETCHS MapLUPYyTOM COCTOSHMS KaHana
(Hanpumep, mapwpyTt OSPF/IS-IS), a cneaywowmm hop-om 3TOro mapLupytusatopa
asnsetca N, coobuieHne SA npoxoguT nposepky Peer-RPF.

e B npoTtuBHOM cny4yae nepenguTe K Lwary 6.
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6. Ecnu Ha nokanbHOM yCTPONCTBE CyLLEeCTBYET ONTUMarbHbIn MapLUpyT K agpecy RP B
coobuweHnn SA, n aToT MaplpyT aenseTca mapwpytom MBGP/BGP, nssneknte
onmxkanwmni AS n3 AS-Path atoro mapwpyta MBGP/BGP. Ecnn nokansHoe
YCTPOMCTBO MMeET HeCKoNbKo peer-y3rnos MSDP B atont AS n N — peer-y3en MSDP ¢
Hanbonbwum IP-agpecom unu N — eanMHCTBEHHbIN peer-y3en MSDP B aton AS,
coobueHne SA npoxoaut npoeepky Peer-RPF; B npoTMBHOM cryvae nepenauTe K
wary 7.

7. Ecnu N aBnsetca peer-y3anom MSDP no ymonyanuio, coobuieHne SA npoxoamT
nposepky Peer-RPF; B NpOTMBHOM cnyyae nepengute K wary 8.

8. CoobuieHne SA He npoxoanT npoBepky Peer-RPF.

lMpoeepka Peer-RPF nomoraeT npegoTBpaTuTb 0Opa3oBaHune neTenb U nepenosiHeHne SA.
Mesh-rpynna

B mesh-rpynne peer-otHoweHns MSDP yctaHaBnnBaloTCa ANs KaXablX ABYX Y4aCTHUKOB.

o [1na coobweHnn SA, noctynarowmx oT o6bekToB 3a npegenamm mesh-rpynnel, nocne
npoxoxaeHna nposepkn Peer-RPF un cpaBHeHuss SA-Cache atu coolueHusa SA
nepecbinaTca pyrMMm yyacTHMKam rpynnbl.

e CoobweHnsa SA BHyTpu rpynnbl Gonblle He nepecbinalvTcsa APYrMM y4acTHUKaM
rpynnbl.

Mesh-rpynna nomoraeT yMeHbLUNTb KOMYECTBO COObLLEHN SA.

Mesh-rpynna

|
Lloa
“«--——-—-—------->

< ---+%»  MSDP Peer-otHoweHus IR

............. »  CoobuieHne SA

PucyHok 8-4.

SA Cache (Kew SA)

Kew SA ncnonb3yetcsa gns 6ydepusaumnm cratyca coobueHns SA. CoobLieHnsa SA ¢ nCTekwmm
CpPOKOM AencTeus byayT yoaneHsi.

Korga peer-ysen MSDP nony4yaet coobuieHne SA, ecnm aTo coobLieHne He CyLecTBYeT B Kelle
SA n npoxoaut nposepky Peer-RPF, coobuweHne coxpaHseTca B kewe SA. Ecnun ato
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coobLleHNE yxe CyLLecTBYeT B Kelle SA, OHO UrHopMpYyeTcs. OTO MOMOraeT NoAaBuTb LITOPMbI
SA.

Korpa peer-ysen MSDP nonydyaet coobueHne SA, ecnu 310 coobLieHre yxe CyllecTByeT B
kewe SA, Ha coobleHne HemeaneHHo OTnpaBnsieTcs oTBeT. JTO MNOMoraeT MOBbICUTb

3 PEKTMBHOCTL NPOTOKONA.

8.4. KoHdurypauusa

dnemeHT OnucaHune n kKomaHaa
KOHduUrypaumm
HacTtpowka OTa KOHpurypauus 4daesngetca obsizaTenbHOM B CueHapuu
MEXOO0MEHHOIo MexgomMeHHoro multicast
multicast
ip msdp peer peer-address connect- | YcTaHaBnMBaeT  peer-
source interface-type interface-number oTHoweHua MSDP
HacTtponka Anycast- | 3ta koHdwurypaumss saBnsietca obasatenbHoOM B cUeHapun
RP Anycast-RP
ip msdp peer peer-address connect- | YcTtaHaBnuBaeT  peer-
source interface-type interface-number oTHoweHua MSDP
Hactporka Anycast- | ip msdp originator-id interface-type | ameHsieT agpec RP B
RP interface-number cooOuieHnn SA
Hactpolika Green | OnuuoHanbHo. OH ucnonb3yeTcsa and Toro, 4Ytobbl coobleHne SA
Channel NpoBepKKX | yCneLHo npoLuno nposepky Peer-RPF
Peer-RPF
ip msdp default-peer peer-address [ | HacTpanBaeT peer-y3en
prefix-list prefix-list-name ] MSDP no ymon4yaHuio
ip msdp mesh-group mesh-name peer- | HactpanBaeT
address mesh-rpynny MSDP
Bkntoyenne mMep | OnumoHanbHo. OH ucnonb3yeTca Ana NpeaoTBpaLLeHUst HE3aKOHHbIX
©esonacHocTun TCP-coeanHeHni 1 NogaBnexHnst LUTOPMOB SA
ip msdp password peer peer-address [ | BkntoyaeT wmdpoBaHue
encryption-type ] string TCP MD5
ip msdp sa-limit peer-address sa-limit OrpaHnumBaeT
KONM4ecTBO COOOLLIeHUI
SA B kewe SA
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dnemeHT
KOHdurypaumm

OnucaHve n kKomaHAaa

OrpaHuyeHne
broadcast-a

coobuieHnn SA

OnumoHanbHo. OH uncnonb3yeTcs Ans
NnonyyYeHns 1 Nepecbinkn coobieHnn SA

orpaHn4yeHunda BbiMyCKa,

ip msdp redistribute [ list access-list ] [
route-map route-map |

dunbTpyeT
WMHopMaLmIo,
pacnpocTpaHaemyro
nokanbHo

NCXOOHYHO

ip msdp filter-sa-request peer-address|
list access-list |

dunbTpyeT NONyYeHHbIe
3anpocbl SA

ip msdp sa-filter in peer-address [ list
access-list ] [ route—map route-map ] [ rp-
list rp-access-list ] [ rp-route-map rp-
route-map |

dunbTpyeT nonyyeHHble
cooOLleHns SA

ip msdp sa-filter out peer-address [ list
access-list ] [ route—map route-map ] [ rp-
list rp-access-list | [ rp-route-map rp-
route-map |

dunbTpyeT
OTNpaBrieHHblEe
cooOLleHns SA

YnpaBneHne peer-amu

MSDP

OnumonHanbHo. OH ucnonbdyetcd onga yaobHoro ynpasneHus peer-

oTHoweHnsimm MSDP

ip msdp description peer-address text

[JobaBnsaeT onuMcaHue K
peer-y MSDP

ip msdp shutdown peer-address

OTkntovaeTt
MSDP

peer-ysen

3meHeHune

napameTpoB
npoToKona

OnumnoHanbHo. He pekoMeHayeTcs MUBMEHSITb 3HaYEHMs NapameTpoB

NpoTOKOMa Mo YMOMYaHUo

ip msdp timer interval

NameHsieT
NMOBTOPHOIO
nogkntovenus TCP

WHTepBan

ip msdp ttl-threshold peer-addressttl-
value

N3meHsieT 3Ha4YeHne
TTL naketa
multicast-aaHHbIX,
coaepaLlerocs B
coobuleHnn SA
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8.4.1. HacTpouka mexgomeHHoro multicast

8.4.1.1. AchdeKT KoHUrypaumm
YcTtaHoBuTe peer-oTHoweHnss MSDP mexay Heckonbkumu AS, 4TOObl XOCTbI-y4aCTHUKM rpynnbl
Mornu npuHMMaTtb multicast-noTokn mexay AS.

8.4.1.2. NMpnmeyvaHusn

e Unicast-mapwpyt mexagy AC (inter-AC) gosmkeH 6biTb OCTYNEH.
o 3anyctute PIM-SM B kaxxgon AS n HacTponTe rpaHuuy BSR.

8.4.1.3. lWarn HacTponku

YcTaHoBneHue peer-otTHoweHun MSDP

e ObgaszaTtenbHbIn.

e YcrTaHoBuUTe peer-oTHowweHna mexay RP cooTBeTcTBYlOLEro goMmeHa PIM multicast.
e YcraHoBuTe peer-oTHoweHna MSDP mexay yctponctesamu EBGP pasHbix AS.

e YcTtaHoBuTe peer-oTHoweHns MSDP mexay RP u yctpoinctesom EBGP B kaxgon AS.

KomaHga ip msdp peer peer-address connect-source interface-type interface-
number

Onucanue peer-address: yka3biBaeT IP-agpec yaaneHHoro peer-a.

napamerpa interface-type interface-number: ykasbiBaeT noKanbHbI  MHTEPEVIC,

KOTOpbI ncnonbadyeTtcs ans yctaHosneHms TCP-coegmMHeHns ¢ yaaneHHbIm
peer-om

KomaHgHbIn Pexunm rnobanbHon koHdurypauum
pexvm

PykoBoacTBO No | Peer-oTHOWEHNsST SABNAKTCA ABYyHanpaBneHHbIMK. [103ToMy 3Ty KOMaHay
NCMOfb30BaHUIO | HEOOXO0OUMO HAacCTpPOUTb C 06ENX CTOPOH.

IP-agpec v nokanbHbI MHTepdenc peer-a MSDP gomkHbl ObiTb Taknmu xe,
kak y peer-a EBGP.

Utobbl rapaHTMpoBaTb, 4YTO COOOLWEHNa SA MOryT YyCnewwHO MponTK
nposepky Peer-RPF, pekomeHngyeTcs:

e Hactponte mesh-rpynny.
e HactponTte peer-yzen MSDP no ymonuaHuto

8.4.1.4. NpoBepka

OTtnpaBbTe nakeT M3 UcTovHMKa (S), 6nmskoro Kk RP, B rpynny (G) u paspelumTte XocCTy,
pacnosioXeHHoMy psgom ¢ apyrum RP, npucoeanHntecs K G.
e YBegurecb, YTO XOCT MOXET Nony4nTb naket (S, G).

e 3anyctute komaHgy show ip msdp summary Ha RP B gpyron AS, 4tobbl 0TOGpasnTb
cocTosHue peer-a MSDP.

e 3anyctute komaHay show ip msdp sa-cache Ha RP B gpyron AS, 4Tob6bl 0TOGpa3nTb
nonyyeHHyo nHgpopmaumo 06 nctoyHnke MSDP.
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OToGpaxeHne nony4yeHHoM MHopmaumum nctouyHmka MSDP
KomaHga show ip msdp sa-cache
KomaHaHbIn MpMBUNErMPOBAHHLIN PEXMM, PEXUM rrnobanbHOW KoHdurypaumm wnm
pexnm pexum KoHdurypaummn nHtepgenca

MCNONMb30BAHUIO | YMOJTHaHUIO.

oTobpaxaeTcs.

HUKakas nHdopmaunsa He otobpaxaeTcs

PykoBoacteo no | Ecnn agpec He ykasaH, Bca uHgopmaums (S, G) oTobpaxaeTtcs no

Ecnu ykasaH agpec, yCTPOMCTBO MpOBEpSsieT, SABMNSETCHA N 3TOT agpec
agpecom unicast nnu multicast. Ecnu agpec aBndeTcsa agpecom unicast,
3TOT agpec paccmaTpuBaeTca Kak MCTovHMK multicast (S), n 6yger
oTobpaxaTtbca Bca nHdopmauma (S, G), B KOTOpPON MCTOYHMKOM multicast
asndeTca S. Ecnn agpec saBnsietca agpecom multicast, atot agpec
paccmaTtpuBaeTcs kak rpynna multicast (G), n 6yget otobpaxaTbcsa BCA
nHdopmaums (S, G), B koTopown rpynna multicast nmeeT 3HayeHne G. Ecnu
3TOT agpec He sBnsieTCs HWM unicast, HM multicast, nHdopmaums He

Ecnu ykasaHbl Ba agpeca, oavH agpec paccMaTpuMBaeTCs Kak MCTOYHMK
multicast (S), a apyron — kak rpynna multicast (G). Ecnn oguH apgpec
ABNSIeTCS agpecom unicast, a gpyron agpec — agpecom rpynnbsl multicast,

QTECH# show ip msdp sa-cache
MSDP Source-Active Cache: 2 entries
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(200.200.200.200, 227.1.2.2), RP: 20.20.20.20, (M)BGP/AS 100,
04:17:09/00:02:05,
Peer 200.200.200.2
Learned from peer 200.200.200.2, RPF peer 200.200.200.2,
SAs received: 277, Encapsulated data received: 0
(200.200.200.200, 227.1.2.3), RP: 20.20.20.20, (M)BGP/AS 100,
04:17:09/00:02:05,
Peer 200.200.200.2
Learned from peer 200.200.200.2, RPF peer 200.200.200.2,
SAs received: 277, Encapsulated data received: 0
OTtobpaxeHue KpaTkon nHdopmaumm o peer-ax MSDP
KomaHga show ip msdp summary
KomaHaHbIn MpmBUNErMPOBAHHBLIN PEXUM, PEXUM rrnobanbHOW KOHdurypauum wnm
pexnm pexum KoHdUrypaummn nHtepgenca
QTECH# show ip msdp summary
Msdp Peer Status Summary
285
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Peer Address As State Uptime/Downtime Reset-Count Sa-Count
Peer-description

200.200.200.2 100 Up 04:221 10 6616
No description

200.200.200.3 100 Down 19:17:13 4 0
peer-A

8.4.1.5. NMpumep KoHduUurypaumumn

Hactpounka mexxpomeHHon multicast
CueHapu:

—_— = e - —a

MSDP

MNCTOuMHUK
Multicast

G0/ GO0/1

MNpuemMHuk
Multicast

PucyHok 8-5.

286

@ § QTECH

MUP LOOCTYMHEE



PykoBoacTeo no Hactponke cepus QSW-7600

HacTtpoiika MSDP

| www.gtech.ru_|
B cneaytowien Tabnuue nepeuncrieHsl HTepdencol n IP-agpeca pasnuyHbiX YCTPOWCTB:

WHTepdelic IP-agpec MpumeyaHne

GO0/1 100.100.100.1/24

LoopbackO 10.10.10.10/32 Agpec  RP, KOTOpbI
ncnone3yeTtcs ans
yCTaHOBMEHUS
coeanHeHmna MSDP

GO0/1 100.100.100.2/24

GO0/2 1.1.1.1/24 paHuua BSR

LoopbackO 20.20.20.20/32 McnonbayeTca ans
yCTaHOBMEHMUS
coeguHeHun EBGP u
MSDP

GO0/1 1.1.1.2/24 NpaHuua BSR

GO0/2 2.2.2.1/24 NpaHuua BSR

LoopbackO 30.30.30.30/32 McnonbayeTca ans
YyCTaHOBMEHMUS
coeanHenun EBGP  n
MSDP

GO0/2 2.2.2.2/24 NpaHuua BSR

GO0/1 3.3.3.1/24

LoopbackO 40.40.40.40/32 McnonbayeTcs ans
yCTaHOBIEHUSA
coeanHenun EBGP u
MSDP

GO0/1 3.3.3.2/24

LoopbackO 50.50.50.50/32 Agpec  RP, KOTOpbI
ncnonb3yeTtcy ans
yCTaHOBIEHUSA

YcTpon-

CTBO

A

coeguHeHus MSDP.

Warn
HaCTPONKK

HactpownTte IP-agpeca nHtepdencos.

Bkniounte OSPF B kaxkgon AS. HacrtponTte peer-otHoweHus EBGP
mexgy AS 200 n AS 100, a Takke mexgy AS 200 m AS 300.
MosHakombTe BGP ¢ OSPF.

Bkntounte PIM-SM B kaxxgon AS, HacTtponTte C-BSR n C-RP, a Takke
HacTpowTe rpaHuuy BSR.

YctaHoBuTe peer-otHoweHus MSDP mexay peer-amn EBGP, a Ttakke
mexay peeramn RP n EBGP.
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NMPUMEYMAHMUE: IP-agpec n nokanbHblh nHTepdenc peer-a MSDP [omKHbI
ObITb TaknuMun xe, kak y peer-a EBGP

A A#configure terminal

A(config)#ip multicast-routing

A(config)#interface GigabitEthernet 0/1
A(config-if-GigabitEthernet 0/1)#ip pim sparse-mode
A(config-if-GigabitEthernet 0/1)# exit
A(config)#interface loopback 0

A(config-if-loopback 0)#ip pim sparse-mode
A(config-if-loopback 0)# exit

A(config)#ip pim rp-candidate loopback 0
A(config)#ip pim bsr-candidate loopback 0
A(config)#ip msdp peer 10.10.10.10 connect-source loopback 0

B B#configure terminal

B(config)#ip multicast-routing

B(config)#interface GigabitEthernet 0/1
B(config-if-GigabitEthernet 0/1)#ip pim sparse-mode
B(config-if-GigabitEthernet 0/1)# exit

B(config)#interface GigabitEthernet 0/2
B(config-if-GigabitEthernet 0/2)#ip pim sparse-mode
B(config-if-GigabitEthernet 0/2)#ip pim bsr-border
B(config-if-GigabitEthernet 0/2)# exit

B(config)#interface loopback 0

B(config-if-loopback 0)#ip pim sparse-mode
B(config-if-loopback 0)# exit

B(config)#ip msdp peer 10.10.10.10 connect-source loopback 0
B(config)#ip msdp peer 30.30.30.30 connect-source loopback 0

C C#configure terminal

C(config)#ip multicast-routing

C(config)#interface GigabitEthernet 0/1
C(config-if-GigabitEthernet 0/1)#ip pim sparse-mode
C(config-if-GigabitEthernet 0/1)#ip pim bsr-border
C(config-if-GigabitEthernet 0/1)# exit
C(config)#interface GigabitEthernet 0/2
C(config-if-GigabitEthernet 0/2)#ip pim sparse-mode
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C(config-if-GigabitEthernet 0/2)#ip pim bsr-border
C(config-if-GigabitEthernet 0/2)# exit

C(config)#interface loopback 0

C(config-if-loopback 0)#ip pim sparse-mode
C(config-if-loopback 0)# exit

C(config)#ip msdp peer 20.20.20.20 connect-source loopback 0
C(config)#ip msdp peer 40.40.40.40 connect-source loopback 0

D#configure terminal

D(config)#ip multicast-routing

D(config)# ip pim ssmdefault

D(config)#interface GigabitEthernet 0/1
D(config-if-GigabitEthernet 0/1)#ip pim sparse-mode
D(config-if-GigabitEthernet 0/1)# exit

D(config)#interface GigabitEthernet 0/2
D(config-if-GigabitEthernet 0/2)#ip pim sparse-mode
D(config-if-GigabitEthernet 0/2)#ip pim bsr-border
D(config-if-GigabitEthernet 0/2)# exit

D(config)#interface loopback 0

D(config-if-loopback 0)#ip pim sparse-mode
D(config-if-loopback 0)# exit

D(config)#ip msdp peer 30.30.30.30 connect-source loopback 0
D(config)#ip msdp peer 50.50.50.50 connect-source loopback 0

E#configure terminal

E(config)#ip multicast-routing

E(config)#interface GigabitEthernet 0/1
E(config-if-GigabitEthernet 0/1)#ip pim sparse-mode
E(config-if-GigabitEthernet 0/1)# exit
E(config)#interface loopback 0

E(config-if-loopback 0)#ip pim sparse-mode
E(config-if-loopback 0)# exit

E(config)#ip pim rp-candidate loopback 0
E(config)#ip pim bsr-candidate loopback 0
E(config)#ip msdp peer 50.50.50.50 connect-source loopback 0

QTECH
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Mpoeepka | Ncnonb3ymnte WUCTOYHUK multicast ans OTNpaBKu nakeTta
(200.200.200.200,225.1.1.1) n paspelmnTe XOCTYy MPUCOEOUHUTBLCA K rpynne
225.1.1.1.

e YbGeguTecb, YTO XOCT MOMy4Mn 3TOT Naker.
e Haycrtporictee C npoBepbTe cocTosiHMe 1 coobLueHne SA peer-a MSDP

D D# show ip msdp summarywww.qtech.ru
Msdp Peer Status Summary

Peer Address As State Uptime/Downtime Reset-Count SA-Count
PeerDescription

30.30.30.30 200 Up 00:01:420 1 No
description

D# show ip msdp sa-cache

MSDP Source-Active Cache: 1 entries
(200.200.200.200,225.1.1.1),RP:10.10.10.10,(M) BGP/AS 100, 00:00:18/00:01:57,
Peer 30.30.30.30

Learned from peer 30.30.30.30, RPF peer 30.30.30.30,

SAs received: 1, Encapsulated data received: 1

8.4.1.6. PacnpocTpaHeHHble OWnOKN

e [paHuua BSR He HacTpoeHa nnu HacTpoeHa Ha HenpaBuibHOM UHTepdence.

e PIM-SM He BKNOYEH Ha foKanbHOM MHTepdience, NCNOMb3YyeMOM ANSA YCTaHOBIIEHUS
peer-coegnHeHna MSDP, nnu Ha nHtepdence IP-agpeca peer-a.

o Coob6ueHnsa SA He moryT nponTu npoeepky Peer-RPF.
8.4.2. HacTpouka Anycast-RP

8.4.2.1. dhdeKT KoHduUrypaumm

YcraHoBuTe peer-oTHoweHnst MSDP BHyTpu AS, 4TobGbl obGecrneunTb pe3epBUMpOBaHUE U
©anaHcupoBKy Harpy3ku ons RP.

8.4.2.2. NpumeyaHuna

e  Unicast-mapwpyT mexagy AC gomkeH OblTb OOCTYMEH.

e PIM-SM pomxeH pa6otatb B AS, M HeobXoOUMO HaCTpoUTb Heckorbko RP,
ncnonb3ywmux ogHu n Te xe IP-agpeca.

e C-RP 1 C-BSR Henb3si HACTPOUTbL Ha OQHOM U TOM Xe UHTepdence.

8.4.2.3. llarn HacTponku

YctaHoBneHue peer-otTHoweHun MSDP

e O0OsA3aTenbHbIN.

e HacTtponte cnegywouwyo KomaHgy Ha kaxgon RP ogHom u Tom xe AS, 4TOObI
YCTaHOBUTL peer-oTHoweHuss MSDP ¢ kaxgon us gpyrux RP:
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KomaHga ip msdp peer peer-address connect-source interface-type interface-
number

Onucanwne peer-address: ykasbiBaeT |IP-agpec yoaneHHoro peer-a.

napameTpa

interface-type interface-number: ykasblBaeT noOKasnbHbIN UHTEPAENC,
KOTOPbIN ncnonb3yeTtcs anga yctaHosnexnms TCP-coequHeHns ¢ yaaneHHbIM
peer-om

Mo ymonyaHuo

Peer-otHoweHna MSDP He ycTaHoBNEHbI

KomaHgHbIn
pexnm

Pexunm rnobanbHon koHdurypauum

PykoBoacteo no
NCMNOmnb30BaHNIO

Peer-oTHoWEeHNA ABNAKOTCA ABYyHanpasBlieHHbIMU. I'I03Tomy 3Ty KOMaHAay
Heobxoanmo HacTpouTb C obenx CTOPOH.

YTobbl rapaHTupoBaTb, 4TO coobuweHnsa SA MOryT ycnewHo npouTU
nposepky Peer-RPF, pekomeHngyeTtcsa HacTpouTb mesh-rpynny

N3meHeHMe agpeca RP B coobweHnn SA
o OObGs3aTtenbHbIn.

e Hactponte cnegytoLyo KomaHay Ha kaxgon RP ogHoi u Ton xe AS:

KomaHga ip msdp originator-id interface-type interface-number
Onuncanne interface-type interface-number: ncnonesyet IP-agpec aToro uHtepdgenca B
napameTpa kayecTtBe agpeca RP B coobweHun SA

Mo ymonyaHuio

Mo ymonuaHuio agpec RP B coobweHnn SA He nameHseTcs

KomaHaHbIn
pexum

Pexunm rnobanbHon koHdurypauum

PykoBoacteo no
1MCNONb30BaHNIO

B cueHapumn npumeHeHunst Anycast-RP agpeca RP Ha Bcex yctponcteax RP
oavHakoBbl. Ecnn agpec RP B coobLieHnn SA He nameHeH, yctporncteo RP
MOXET OonpeaenuTb, YTo 3TO coobLleHne SA oTnpaBneHo camo no cebe, un,
cnepoBaTeribHO, OTOpocuTb 310 coobuleHne. NosTomy Bam Heobxogumo
HacTpouTb pasHble agpeca RP gns coobuwennn SA, oTnpaBnsieMbix
pasHbiMu ycTporcteammn RP

8.4.2.4. NpoBepka

OTtnpaBbTe nakeT M3 UCTOYHMKA (S), 6rnmskoro k RP, B rpynny (G) n paspewmnte XOCTy,
pacnonoXeHHOMY psaoMm ¢ Apyron RP, npucoeanHuTtbes K G.

e YBegurecb, YTO XOCT MOXET Nony4nTb naket (S, G).

e 3anyctute komaHay show ip msdp sa-cache Ha RP B gpyron AS, 4Tob6bl 0TOGpa3nTb
nonyyeHHyo nHgpopmaumio 06 nctoyHnke MSDP.
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OTo6paxeHne nony4yeHHon ncxogHom nicpopmaumm MSDP

KomaHga show ip msdp sa-cache
KomaHaHbIn MpMBUNErMPOBAHHLIN PEXMM, PEXUM rrnobanbHOW KoHdurypaumm wnm
pexnm pexum KoHdurypaummn nHtepgenca

PykoBoacteo no
NCNONb30BaHNIO

Ecnn agpec He ykasaH, Bca wuHdopmauusa (S, G) otobpaxaeTca no
YMOJYaHMIO.

Ecnn ykasaH agpec, yCTPOWCTBO MpoBepsieT, ABMASETCA nn 3TOT agpec
agpecom unicast nnu multicast. Ecnu agpec aBndeTcsa agpecom unicast,
3TOT agpec paccmaTpuBaeTca Kak MCTovHMK multicast (S), n 6yger
oTobpaxaTtbca Bca mHdopmauma (S, G), B KOTOPON UCTOMHUKOM multicast
ansetca S. Ecnu agpec aBndetca agpecom multicast, aToT agpec
paccmaTtpuBaeTcs kak rpynna multicast (G), n 6yget otobpaxaTbcsa BCA
nHdopmaums (S, G), B koTopown rpynna multicast nmeeT 3HayeHne G. Ecnu
3TOT afgpec He ABMsSeTCH HU unicast, Hn multicast, HMKakas nHpopmauuns He
oTobpaxaeTcs.

Ecnu ykasaHbl Ba agpeca, oavH agpec paccMaTpuMBaeTCs Kak MCTOYHMK
multicast (S), a apyron — kak rpynna multicast (G). Ecnn oguH apgpec
ABNSIeTCS agpecom unicast, a gpyron agpec — agpecom rpynnbsl multicast,
HUKakas nHdopmaunsa He otobpaxaeTcs

QTECH# show ip msdp sa-cache
MSDP Source-Active Cache: 2 entries

(200.200.200.200, 227.1.2.2), RP: 20.20.20.20, (M)BGP/AS 100,
04:17:09/00:02:05,

Peer 200.200.200.2
Learned from peer 200.200.200.2, RPF peer 200.200.200.2,
SAs received: 277, Encapsulated data received: 0

(200.200.200.200, 227.1.2.3), RP: 20.20.20.20, (M)BGP/AS 100,
04:17:09/00:02:05,

Peer 200.200.200.2
Learned from peer 200.200.200.2, RPF peer 200.200.200.2,

SAs received: 277, Encapsulated data received: 0
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8.4.2.5. NMpumep KoHcpurypaumum

TOM Xe multicast-gomMeHe

CueHapun:

BSR

GO0/2

MCTOYHUMK
Multicast

GOoN

GO0/1 RP

CoBmecTHOe ucrnonb3oBaHue ucxoaHon uHcgpopmaumm mexay Anycast-RP B

MNpreMHuK

PucyHok 8-6.

B crnegytowen Ttabnuue nepeuncneHsl uHTepdericbl 1 IP-agpeca pasnnyHbiX

YCTPOWCTB:
YcTtpon- | HTtepdenc IP-agpec lNpumeyaHne
CTBO
A GO0/2 2.2.2.1/24
GO0/1 1.1.1.1/24
LoopbackO 100.100.100.100/32 C-BSR HacTtpoeH Ha 3ToM
nHTepdemnce
B GO0/2 2.2.2.2/24
GO0/1 3.3.3.1/24
Loopbackl 20.20.20.20/32 McnonbayeTca ans
yCTaHOBIEHUSA
coeguHeHns MSDP u
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nameHeHns agpeca RP B
coobleHnn SA

LoopbackO 10.10.10.10/32 C-RP HacTpoeH Ha 3aToMm
UHTepdence
C GO0/2 1.1.1.2/24
GO0/1 4.4.4.1/24
Loopbackl 30.30.30.30/32 McnonbayeTca ans
yCTaHOBIEHUS
coeanHenHna MSDP n
nameHeHua agpeca RP B
coobLleHnn SA
LoopbackO 10.10.10.10/32 C-RP HacTpoeH Ha aToMm
nHTEepdence
D GO0/1 4.4.4.2/24
GO0/2 5.5.5.1/24
E GO0/1 3.3.3.2/24
GO0/2 6.6.6.1/24
LWarn e Hactpowute IP-agpeca nHtepdemncos.
HaCTpoVku e Brkmounte OSPF B AS.
e Bkniounte PIM-SM B AS n HacTtponTe C-BSR n C-RP.
e YcraHoBuTe peer-otHoweHnda MSDP mexay RP n namennte agpec RP
B cooOLleHun SA.
e Hactponte mesh-rpynny
A A#configure terminal

A(config)#ip multicast-routing
A(config)#interface GigabitEthernet 0/1

A(config-if-GigabitEthernet 0/1)#ip pim sparse-mode

A(config-if-GigabitEthernet 0/1)# exit
A(config)#interface GigabitEthernet 0/2

A(config-if-GigabitEthernet 0/2)#ip pim sparse-mode

A(config-if-GigabitEthernet 0/2)# exit
A(config)#interface loopback 0
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A(config-if-loopback 0)#ip pim sparse-mode
A(config-if-loopback 0)# exit
A(config)#ip pim bsr-candidate loopback0

B B#configure terminal

B(config)#ip multicast-routing

B(config)#interface GigabitEthernet 0/1
B(config-if-GigabitEthernet 0/1)#ip pim sparse-mode
B(config-if-GigabitEthernet 0/1)# exit
B(config)#interface GigabitEthernet 0/2
B(config-if-GigabitEthernet 0/2)#ip pim sparse-mode
B(config-if-GigabitEthernet 0/2)# exit
B(config)#interface loopback 0

B(config-if-loopback 0)#ip pim sparse-mode
B(config-if-loopback 0)# exit

B(config)#interface loopback 1

B(config-if-loopback 1)#ip pim sparse-mode
B(config-if-loopback 1)# exit

B(config)#ip pim rp-candidate loopback 0

B(config)#ip msdp peer 30.30.30.30 connect-source loopback 1
B(config)# ip msdp originator-id loopback 1
B(config)#ip msdp mesh-group mesh-name 30.30.30.30

C C#configure terminal

C(config)#ip multicast-routing

C(config)#interface GigabitEthernet 0/1
C(config-if-GigabitEthernet 0/1)#ip pim sparse-mode
C(config-if-GigabitEthernet 0/1)# exit
C(config)#interface GigabitEthernet 0/2
C(config-if-GigabitEthernet 0/2)#ip pim sparse-mode
C(config-if-GigabitEthernet 0/2)# exit
C(config)#interface loopback 0

C(config-if-loopback 0)#ip pim sparse-mode
C(config-if-loopback 0)# exit

C(config)#interface loopback 1

C(config-if-loopback 1)#ip pim sparse-mode
C(config-if-loopback 1)# exit
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C(config)#ip pim rp-candidate loopback 0

C(config)#ip msdp peer 20.20.20.20 connect-source loopback 1
C(config)# ip msdp originator-id loopback 1

C(config)#ip msdp mesh-group mesh-name 20.20.20.20

D#configure terminal

D(config)#ip multicast-routing

D(config)#interface GigabitEthernet 0/1
D(config-if-GigabitEthernet 0/1)#ip pim sparse-mode
D(config-if-GigabitEthernet 0/1)# exit
D(config)#interface GigabitEthernet 0/2
D(config-if-GigabitEthernet 0/2)#ip pim sparse-mode
D(config-if-GigabitEthernet 0/2)# exit

E#configure terminal

E(config)#ip multicast-routing

E(config)#interface GigabitEthernet 0/1
E(config-if-GigabitEthernet 0/1)#ip pim sparse-mode
E(config-if-GigabitEthernet 0/1)# exit
E(config)#interface GigabitEthernet 0/2
E(config-if-GigabitEthernet 0/2)#ip pim sparse-mode
E(config-if-GigabitEthernet 0/2)# exit

lMpoBepka

Mcnonb3ynte uctodHmk multicast gns otnpasBku naketa (6.6.6.6,225.1.1.1) wu
paspeLumTe XOCTy NpUcoeamHUTbLES K rpynne 225.1.1.1.

e YbepguTechb, YTO XOCT MONYYMN 3TOT NakeT.
e Hayctpownctee C npoBepbTe cocTosHME 1 coobLueHme SA peer-a MSDP

C# show ip msdp summary

Msdp Peer Status Summary

Peer Address As State  Uptime/Downtime Reset-Count
SA-Count Peer Description

20.20.20.20 Unknown Up 00:01:420 1 No

description

C# show ip msdp sa-cache

MSDP Source-Active Cache: 1 entries
(6.6.6.6,225.1.1.1),RP:10.10.10.10,(M)BGP/AS unknown, 00:00:18/00:01:57, Peer
20.20.20.20

Learned from peer 20.20.20.20, RPF peer 20.20.20.20,
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8.4.2.6. PacnpocTpaHeHHble OWnOKK

e C-BSR n C-RP HacTpoeHbl Ha 0OHOM 1 TOM Xe UHTepence.
e Apapec RP B coobueHun SA He n3aMeHseTcs.
e Coob6uleHns SA He MmoryT nponTu npoeepky Peer-RPF.

8.4.3. Hactpouka Green Channel npoBepku Peer-RPF

8.4.3.1. AhdeKT KoHUrypaumm

Hactponte Green Channel nposepkn Peer-RPF, 4ToObl Bce coobLleHns SA, oTnpaBneHHble OT
yKasaHHoro peer-a MSDP, mornv npoinTtu nposepky Peer-RPF.

HacTtponte mesh-rpynny MSDP Tak, 4Tobbl BCe coobLeHna SA, OTNpaBfieHHbIe OT Y4aCTHMKOB
mesh-rpynnbl, MOrfn NporTh NpoBepky Peer-RPF.
8.4.3.2. NMpumevaHusn

Mexay yCTponcTBaMm OOMMKHbI ObiTh YCTAHOBIEHbI peer-oTHoleHns MSDP.

8.4.3.3. llarn HacTpounku

Hactpouka peer-a MSDP no ymonyaHuio
e  OnuuoHanbHo.

e Ecnu Ha peer-e MSDP HeT Heob6xoouMocCTu BbINONHATE nposepky Peer-RPF ans
coobueHnin SA, oTnpasrieHHbIX OT yKa3aHHOro peer-a, HaCTPOWTe 3TOT peer kak peer
Mo YMOMYaHuio.

KomaHga ip msdp default-peer peer-address [ prefix-list prefix-list-name ]
Onucanne peer-address: yka3biBaeT IP-agpec yaaneHHoro peer-a.
napameTpa

prefix-list prefix-list-name: onpegenser cnMcok npeduKcoB, KOTOPbLIN
ncnonb3yeTtcsa Ans orpaHndeHns RP, nHummpyowmnx coobieHnsa SA

Mo ymonyanuuio | o ymonyaHuio peer He HacTpoeH

KomaHaHbIn Pexunm rnobanbHomn koHdurypauum
pexum

PykoBoacteo no | Ecnun komaHga He cogepxut prefix-list prefix-list-name, npuHnumarotca Bce
MCNONb30BaHMIO | coobLLLeHNs SA.

Ecnun komanga cogepxunt prefix-list prefix-list-name, HO ykasaHHbIN cnncok
npedguKCoB He CyLLECTBYET, BCe coodLeHus SA npuHuMaroTcs.

Ecnn komanga copgepxut prefix-list prefix-list-name n ykasaHHbI cnncok
npeduKCoB CyLIECTBYET, MPUHMMAOTCS TOMbKO coobuleHus SA,
UHULMMpOBaHHbIe RP, ykazaHHbIMW B 3TOM cnvcke rnpedukcos

CospaHue Mesh-rpynnbl
e  OnuuoHanbHo.

e Ecnu cpeam Heckonbkmx peer-y3nos MSDP coobuweHnna SA, noctynatowime oT nodoro
M3 3TUX peer-yarnos, MO YMON4YaHUIO npoxoddatr npoBepky Peer-RPF, Bbl moxete
nobaBuTb 3TN peer-y3nbl B mesh-rpynny.
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KomaHga ip msdp mesh-group mesh-name peer-address
OnucaHue mesh-name: ykasbiBaeT uma mesh-rpynnbl. VMs  4yBCTBUTENBHO K
napameTpa perncrpy.

peer-address: ykasbiBaeT IP-agpec yana MSDP, koTopbii 6yaet aobaeneH
B mesh-rpynny

Mo ymonyaHuo

Mo ymonyaHuio mesh-rpynna He HacTpoeHa

KomaHgHbIn
pexnm

Pexum rnobanbHon koHdurypauum

PykoBoacTteo no
NCMNonb30BaHUIO

Peer-otHoweHna MSDP pomkHbl ObITb YCTaHOBMEHbI MeXAy KaxObIMu
AByms peer-amn MSDP, nobaBneHHbIMU B OAHY U Ty Xe mesh-rpynny.

Bce coobuweHna SA, oTnpaBneHHble yyYacTHukamu mesh-rpynnbl, MoryT
nponTtn npoeepky Peer-RPF

8.4.3.4. NpoBepka

e [lpoBepbTe, MOryT N coobueHns SA, oTnpasrieHHbIe peer-omM No YMONYaHuoo, NPONTH
nposepky Peer-RPF.

o [lpoBepbTe KOHUrYpaumMo mesh-rpynnbl U NpoBepbTE, MOTYT NN BCe CO0bLLEeHMsT SA,
OTnpaBfieHHble y4acTHMKaMK mesh-rpynnbl, NponTn nposepky Peer-RPF.

OTtob6paxeHune nHpopmaumm o nposepke Peer-RPF ykazaHHoro peer-a MSDP

KomaHga show ip msdp rpf-peer ip-address

Onuncanne peer-address: yka3biBaeT IP-agpec nHuynatopa coobueHms SA
napameTpa

KomaHaHbIn MpBMNErMPOBaHHLIN PEXUM, PEXMM rfnobanbHOM KOHUrypaumm unm
pexnm pexnm KoHurypaummn nHtepdenca

QTECH# show ip msdp rpf-peer 1.1.1.1
RPF peer information for 1.1.1.1

RPF peer: 200.200.200.2www.qtech.ru
RPF rule: Peer is only active peer
RPF route/mask: Not-used

RPF type: Not-used
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OTo6paxeHne koHcpurypauum Mesh-rpynnbl
KomaHga show ip msdp mesh-group
KomaHgHbIM MpuBMNErMpoBaHHbIN PEXUM, PeXum rnobanbHON KOoHdUrypauum unm
pexum pexum KoHdurypauun nHtepderica

QTECH# show ip msdp mesh-group

MSDP peers in each Mesh-group, <Mesh-group name>:<# peers>
msdp-mesh:

111.2

11.1.3

8.4.3.5. NMpumep KoHcurypaumumn
Hactpouka npoBepku Peer-RPF n Mesh-rpynnbl

A MSDP B

coM| » 4 | con
\\MSDP /

/
L

\ G0/ / MSDP
]

¥

Loopback0

PucyHok 8-7.

B crnegytowen tabnuue nepeuncneHbl uHTepdencol n IP-agpeca pasnnyHbix

YCTPOWCTB:
Yctpon- | WNHTepdenc | IP-agpec NpumevaHne
CTBO
A GO0/1 20.0.0.3/24

LoopbackO | 10.1.1.1/24

B GO0/1 20.0.0.4/24

LoopbackO | 40.0.0.1/24

GO0/1 20.0.0.222/24

LoopbackO | 30.0.0.2/24
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Warn e HactponTte IP-agpeca nHtepdgencos.
afE IOl e Bxnounte OSPF B AS.

e YcTaHoBuTe peer-otHoweHna MSDP mexay A u B, a Takke mexay A n
C.

e Bkniounte PIM-SM Ha nHTepderice GO/1 yctpoictaa C.

e [lepen HacTponkom Ha ycTponcTee A ecTb Ba akTUBHbIX peer-a MSDP,
HO HEM3BECTHO, KaKoM U3 HUX crieqyeT BblibpaTh B kadecTBe peer-a RPF.
Moatomy oTobpasnte uHpopmaumio o peer-e RPF. Otobpaxaetcs
«RPF peer does not exist» («Peer RPF He cyLiecTByeT»).

e Hactponte peer MSDP no ymonyaHuio M npoBepbTe, yCnewHa v
KOHUrypauus.

e Hactpownte mesh-rpynny

A A#tconfigure terminal
A(config)#ip msdp peer 20.0.0.4 connect-source gi0/1
A(config)#ip msdp peer 30.0.0.2 connect-source loopback 0
B B #configure terminal
B(config)#ip msdp peer 20.0.0.3 connect-source gi0/1
C C#configure terminal
C(config)#ip msdp peer 10.0.0.1 connect-source loopback 0
C(config)#interface GigabitEthernet 0/1
C(config-if-GigabitEthernet 0/1)#ip pim sparse-mode
C(config-if-GigabitEthernet 0/1)# exit

e [lepen HacTponkom Ha ycTponcTee A ecTb ABa akTUBHbIX peer-a MSDP,
HO HEN3BECTHO, KaKoW M3 HMUX criegyeT BblbpaTb B kadecTBe peer-a RPF.
Moatomy oTobpasute mHdopmaumo o peer-e RPF. OtobGpaxkaetca
«RPF peer does not exist» («Peer RPF He cywiectByeT»).

e Hacrtponte peer MSDP no ymonuyaHutio. 3atem oTobpasute
nHdopmaumio o peer-e RPF. Otobpasntca coobuieHne "Peer is best
default peer" («Jlyuwwmn peer — 310 peer No yMON4aHuo»)

A A#configure terminal
A(config)#ip msdp default-peer 30.0.0.2

e OTMeHNTE peer no YymonMyaHuK U oTnpaBbTe uMHGOpMauuo 06
ncto4yHuke multicast Ha yctponcteo C. MHdopmauus oTobpaxxaeTca Ha
ycTponctBe A, ykasbiBasd, 4To coobuieHne SA nony4YeHo, HO He
npoxoanT nposepky Peer-RPF.

e Ha yctponictee A pobasbte 30.0.0.2 B mesh-rpynny. 3atem yCTpOMCTBO
A CMOXEeT HOpManbHO NONyYnTb coobLieHre SA
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A A#configure terminal

A(config)#no ip msdp default-peer 30.0.0.2

A A#configure terminal

A(config)#ip msdp mesh-group first 30.0.0.2

8.4.4. BKnoyeHne mep 6e3onacHocTun

8.4.4.1. AhdeKT KoHdUrypaumm

Bkntounte wngposavne MD5 pgna TCP-coeguHeHuinn wmexgy peer-amm MSDP, 4T0ObI
npegoTBpaTUTb He3akoHHble TCP-coeanHeHus.

OrpaHnybTe KonnyecTso coobLeHnn SA B kelle SA ykasaHHoro peer-a MSDP, yTobbl nogasuTb

wTopMbl SA.

8.4.4.2. NpumeyaHun

Mexgy ycTponcTBamm SOSMKHbI ObITh YCTAHOBMEHbI peer-oTHoweHnss MSDP.

8.4.4.3. lWlarn HacTponku

Hactpounka wmncppoBaHua MD5 B TCP-coeauHeHusax mexay ysnamm MSDP
e  OnuuoHarnbHo.

e Hactponte cornacosaHHoe wngposaHme MDS Ha peer-ax MSDP, koTopbiMm TpebyeTcs

WngoposaHme.
KomaHga ip msdp password peer peer-address [encryption-type] string
Onuncanne peer-address: yka3biBaeT IP-agpec yaaneHHoro peer-a.
napameTpa

encryption-type: ykasbiBaeT ypOBeHb LUMdpOBaHNA. B HacToswee Bpems
noaaepXmnBaroTcsa Tonbko YpoBHM 0T 0 oo 7. 0 — cambil HU3KUN YPOBEHD,
a 7 — caMbll BbICOKMIA YPOBEHb. 3Ha4YeHne no ymonyvaxHmo — 0.

string: ykasbiBaeT WwWndp, ncnonb3yembol ansa ayreHtudoukauyumn TCP MD5

Mo ymonyaHuio

Mo ymonyaHmio wundposaHme MDS He HacTpoeHo

KomaHgHbIn
pPeXnUMm

Pexunm rmobanbHon kKoHdurypauum

PykoBoacteo no
NCNOoSb30BaHMIO

Utobbl ayTeHTMdMumMpoBaTb mgeHTudukatop peer-a MSDP, BknounTe
wwndpposaHme MD5 B TCP-coegmMHeEHMM, YCTAHOBIIEHHOM C 3TUM PEEr-om
MSDP. Peer MSDP pomkeH MMeTb COrfacoBaHHY KOHUrypaumoo u
wndp AomkeH 6biTb OOUHAKOBBLIM; B MPOTUBHOM Crlyyae COeAMHEHne He
OyaeT yCcTaHOBMEHO.

Ecnun koHurypauusa wnm wudp N3MeHsaTCs, nokansHoe YCTPOMUCTBO He
OCTaHaBNMBaeT TEKYLLUA CeaHC 1 MonbITaeTCa UCNONb30BaTb HOBLIN LLUMAP
ONA COXpaHeHWs TEKYLLIEro ceaHca 40 UCTeYEeHUss BpEMEHN TaM-ayTa.

(@ orecy
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Ecnu YPOBEHb mmcbposava YCTaHOBJIIEH Ha 7, ONvHa 3aIJJI/ICprBaHHOFO
TEKCTa OO0J1KHa ObITb YETHbLIM YMCIIOM, paBHbIM UIN NpeBbllakoWnm 4; B
NnpPpOTUBHOM Clly4ae KOHC*)I/IpraLWIFI 3aBepnTcd HeyaadHo

OrpaHuyeHune KonnyectTsa coobueHnn SA B Kelle SA ykasaHHoro peer-a MSDP

e Heobga3aTenbHbIN.

e  BbinonHute 3Ty HACTPOWKY, ECIIN BaM HY)XHO OFPaHNYNTb KONMYECTBO COOOLLEeHNn SA
B Kewwe SA ykasaHHoro peer-a MSDP.

KomaHga ip msdp sa-limit peer-address sa-limit
Onucanwne peer-address: ykasbiBaeT |IP-agpec yganeHHoro peer-a.
MELREE L2 sa-limit: ykasbiBaeT MakcuMarnbHoOe KomM4ecTBo coobLueHui SA B kelle SA

Mo ymonyaHuo

3HaueHue no ymonyanuo — 1024

KomaHgHbIn
pexum

Pexum rnobansHon koHdurypaumm

PykoBoacteo no
NCNOmnb30BaHUIO

Peer-otHoweHna MSDP pomkHbl 6bITb YCTaHOBMAEHbI MeXAy KaxabIMu
AByms peer-amn MSDP, gobaBneHHbIMU B OAHY U Ty Xe mesh-rpynny.

Mpegnonoxum, 4YTO KonMYecTBo coobuweHnn SA B kewe SA yxe
npesbllwaeTr numuT. [locne 3aBeplleHMst HACTPOMKM  KONUYECTBO
coobueHnin SA B Kewe SA He npeBbIWaeT NMMUT

8.4.4.4. NMpoBepka

e [lpoBepbTe cCoeANHEHUE MEXY pPeer-amun, Ha KOTOpbIX HAaCTpoeHo wudposaHne MD5.

e OTnpaBbTe KOMMYECTBO MAKeTOB C WHpopmaumen o6 MCTOYHWKE, NpeBblllatollee
NMUMAT, peer-y, Ans KOTOPOro HACTPOEHO MaKCUMaribHOe KONM4ecTBo coobLueHnn SA B
Kewe SA. lNpoBepbTe, MOXHO NN U3YYNTb BCHO UCXOAHYO MHOpMaLMIO.

OTob6paxeHune KonmyecTsa coobLLIEeHMN SA, NONYYEeHHbIX OT yKa3aHHOr O peer-a

KomaHga show ip msdp count
KomaHaHbIn MpBMNErMPOBaHHLIN PEXUM, PEXMM rnobanbHOM KOHUrypaumm unm
pexnm pexnm KoHurypaumm nHtepgenca

QTECH# show ip msdp count

SA State per Peer Counters, <Peer>: <# SA learned>
111.2:0

100.100.100.14 : 0

100.100.100.15: 0

100.100.100.200: 0

200.200.200.2: 2
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200.200.200.3:0

200.200.200.6: 0

200.200.200.13: 0

200.200.200.66: 0

SA State per ASN Counters, <asn>: <# sources>/<# groups>
Total entries: 2

100:1/2

8.4.4.5. NMpumep KoHdurypaumumn

Hactpounka wmdpoBaHna MD5 Ha peer-e MSDP u orpaHu4yeHue Konu4yecTtsa
coobuweHun SA, oTnpaBnsaeMbixX 3TUM peer-om MSDP B kewe SA

CueHapun:

A MSDP B
s e
20.0.0.3 20.0.04
PucyHok 8-8.
Warun e YcTaHoBuTe peer-oTHoweHnss MSDP mexay A n B.
HacTpoukm e HacTpoiite wudposaHme MD5 Ha ycTpoiicTae A.
e [lo wncreyeHun BpemeHun oxmganHma MSDP HacTtponte wudpp MD5
peer-a Ha ycTponcTee B, KoTopbIn coBnagaeT ¢ lWMdpoM Ha yCTpONCTBe
A. 3aTeMm ceaHc NOBTOPHO NoAkntoYyaeTcs.
e Ha ycTtponctee A yctaHOBUTE MakCMMarbHOE KOSIMYECTBO COOOLLEHUN
SA, otnpasneHHbIx peer-om 20.0.0.4 B kewe SA, paBHbiM 10
A A#tconfigure
A(config)# ip msdp password peer 20.0.0.4 01234567
A(config)# ip msdp sa-limit 20.0.0.4 10
B B#configure
B(config)# ip msdp password peer 20.0.0.4 0 1234567
lMpoBepka e YcTaHoBuTe peer-oTHoweHnss MSDP mexay A n B.
e Hactponte wmndposaHne MDS Ha ycTponctee A.
e [lo ncreuyeHun BpemeHun oxumganHma MSDP HacTtponte wudpp MD5
peer-a Ha ycTponcTee B, kOoTopbI cCOBMagaeT ¢ LWNMMPOM Ha YyCTPONCTBE
A. 3aTem ceaHC NOBTOPHO NMokto4aeTcs.
e Ha ycTtponcTtee A ycTaHOB/TE MaKCUManbHOE KONMYECTBO COOOLLEHNI
SA, otnpaBneHHbIx peer-om 20.0.0.4 B kewwe SA, paBHbiM 10.
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e [locne Toro, kak MD5 HacTpoeH Ha ycTponcTBe A, HO He HAacTPOEH Ha

ycTponctBe B, oTobGpasutca coobuweHune, ykasbiBatowee Ha cbon
wngpposaHms MD5. B ato Bpemsa peer MSDP HaxoauTcs B COCTOSIHUM
DOWN.

e Yepes HekoTOpoe Bpems nocne HacTponkn MD5S Ha ycTponcTtee B peer

MSDP Haxoautcs B coctosstHun DOWN.

e OtnpaBbTe 20 ucxogHbIX nakeTtoB multicast Ha ycTtponcTeo B. Ha

ycTponctBe A oTobpasutca coobuieHne, ykasbiBawowee, 4TO
KONMMYeCTBO cooOLLEeHMIn SA NpeBbILLaeT NNMUT

A A# debug ip msdp sa-cache

A#t show ip msdp count

8.4.5. OrpaHu4yeHue broadcast-a coobweHnn SA

8.4.5.1. 3hdeKT KoHduUrypaumm

HacTtponte npasuna dunbTpaumm coobuweHnn SA Takum obpasom, 4TOObl OrpaHuunTb
broadcast coobweHun SA.

8.4.5.2. NpumeyaHun

Mexgy ycTponcTBamm SOSMKHbI ObITh YCTAHOBMEHbI peer-oTHoweHnss MSDP.

8.4.5.3. LLlaru HacTpouku

PunbTpaumua nHopmMaLnu UCTOYHUKA, PAacNpPOCTPAHAEMOMN NOKaNnbHO
e OnuuoHankeHo.

e Hactponte npasuno counbTpauum Belinycka SA Ha ycTponctee MSDP, rae Heob6xoanmo
OrpaHMYnTb BbINYCK (penua) nHgpopmaumm SA.

KomaHga ip msdp redistribute [ list access-list ] [ route-map route-map |
Onuncanne list access-list: ykasbiBaeT cnucok ynpasnenus pgoctynom (ACL),
napameTpa ncnonb3yembln AN ynpaBneHnsa guanasoHamm S n G.

route-map route-map: ykasblBaeT kapTy MapLUpyTOB, UCMOSb3yeEMY ANsi
ynpaenenuns gnanasoHamu S n G

Mo ymonyaHuio

Mo ymonyaHuio HW OAHO NPaBUIIO He HaCTpOoeHo Ans unbTpauum
NoKanbHO BbINyckaeMon nHdopmauum SA

KomaHgHbIn
pPeXnUMm

Pexunm rmobanbHon KoHurypauum

PykoBoacteo no
NCMNOMb30BaHUIO

lMocne HacTponkn 3TonM komMaHabl B MSDP MoOXHO BBOOMTL TOJbKO
NPUHATYI0 nHopmauuio (S, G) (NoCcTynaroLLyo U3 NIoKanbHOro AOMeHa Unm
Apyrmx JOMEHOB).

Ecnu komanga cogepxut list access-list, MmoxeT ObiTb BbiMyLleHa TOSbKO
nHpopmaums (S, G), cooteeTcTByloWwaa atomy ACL.
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Ecnu komaHga copepxuT route-map route-map, MOXeT ObITb BbinNyLieHa
TONbKO MHGopMauna (S, G), COOTBETCTBYIOLLAS 3TOMN KapTe MapLupyTa.

Ecnu komanga copepxuT oba napameTpa, MOXeT ObiTb BbinNyLeHa TONbKO
nHdopmaums (S, G), cooteeTcTBytowas ACL 1 kapTe MapLIpyTOB.

Ecnu komaHnga He cogepXXuT kaknx-nnbo napameTpos, UHpopmaums (S, G)
He BblMycKaeTcs

PdunbTpaumus nornyyYeHHbIX 3anpocos SA
e  OnuuoHanbHo.

e  BhbInonHuTe 3Ty HacTpownkKy Ha ycTponctee MSDP, rae Heob6xoaMMO orpaHmMyYnTbL OTBET
Ha 3anpocbl SA.

KomaHga ip msdp filter-sa-request peer-address] list access-list ]
Onucanwne peer-address: ykasbiBaeT |IP-agpec yganeHHoro peer-a.
napameTpa

list access-list: ykasbiBaeT cnucok ACL, ncrnonb3dyembii Ansa ynpasneHus
Avana3oHOM rpynnoBoro agpeca

Mo ymonyaHuo

Mo ymonyaHuWio, HM OAHO MpPaBWUIO HE HaCTpoeHo AN unbTpauun
MoJSTy4EHHbIX 3anpocos SA

KomaHgHbin
peXnm

Pexunm rnobanbHon koHdurypauum

PykoBoacteo no
MCNONb30BaHNIO

Mcnonb3ynTe 3Ty KOMaH4y, €CN BaM HY)XXHO KOHTPONMPOBAaTh 3anpockl SA,
KOTOpble MOryT 6bITb MPUHATBI U HA KOTOPbIE MOXHO OTBETUTD.

Ecnn komanga He cogepxuT list access-list, Bce 3anpocbl SA 6yayT
UrHopMpoBaThLCS.

Ecnn komaHga cogepxut list access-list, Ho aToT AC He cyllecTByeT, Bce
3anpocbl SA 6yayT nrHopmpoBaTbCS.

Ecnn komanga cogepxut list access-list u atot AC cywecTtByeT, byayT
NPUHUMATLCS TONbKO 3anpockl SA, paspelwweHHble ACL, a ocTtanbHble
UrHOpUpYyoTCH

PunbTpaumua NoNyYeHHbIX coobweHnn SA

e OnuuoHanbHo.

e BbINonHMTe 3Ty HACTPOMKYy Ha yctponctBe MSDP, roe Bxogsiwaa nHdopmaumst SA
A0SKHA BbITb OrpaHnyeHa.

KomaHga ip msdp sa-filter in peer-address [ list access-list ] [ route—map route-map
][ rp-list rp-access-list ] [ rp-route-map rp-route-map ]

Onuncanne peer-address: yka3biBaeT IP-agpec yaaneHHoro peer-a.

IRl e list access-list: IP ACL

yKkasblBaeT HOMEP WM WUMSA PacLUMPEHHOro
ykasaHHoro (S, G). OH ucnonb3yetcsa ansa ynpasneHna nHgopmaumen ob
ncrodHmke multicast (S, G), kOTOpoW pa3peLLeHo NPONTH.
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route-map route-map: ykasbiBaeT Ha3BaHWE Yka3aHHOW KapTbl MapLUPYTOB
(S, G). Undpopmauuto o6 wuctouyHmke multicast (S, G) paspeluaetcs
nepegaBaTb TOMbKO B TOM cryvae, ecnu nyTb AS mapwpyta Ha S
cooTBEeTCTBYET NyTN AS Ha KapTe MapLUPYTOB.

rp-list rp-access-list: ykasbiBaeT Homep wnu uma crtaHgaptHoro ACL
ykaszaHHon RP. OH wucnonb3yetca ana ynpaeneHns RP, M3 KoOToOpbIX
paspelueHa nepedaya ncxogHon multicast-nHgpopmaumm (S, G).

rp-route-map rp-route-map: ykasblBaeT UMs KapTbl MapLUPYTOB YKa3aHHON
RP. NHdopmaumio 06 nctouHmke multicast (S, G) paspelueHo nepegasatb
TONbKO B TOM criyvae, ecnu nytb AS maplipyTta Ha RP cooTBeTCTBYET NyTU
AS B KapTe mapLupyTa

Mo ymonyaHuo

Mo ymMon4yaHuMiO HM OOHO MNpPaBWMO HE HACTpPoeHo Ans unbTpaumm
BXOOALLMX coobLieHnn SA

KomaHgHbIn
pexmm

Pexum rnobanbHon koHdurypauum

PykoBoacteo no
NCNomnb30BaHUIO

Ecnu aTa komaHaa HacTpoeHa, Ho He ykasaHbl ACL unu kapta MmapLupyTos,
BCe Bxoasdwme cooblieHns SA ByayT omnbTpoBaThCS.

Ecnu ykasaHo Tonbko oaHO knuyeBoe cnoso (list mnu route-map) u
Kakgasi 3anmMcb nctodHmnka multicast (S, G) B coobiieHnn SA cootTBeTcTBYET
npasuny, ykasaHHOMY KIOYEBbLIM CrOBOM, TO OygeT nomnyyeHa 3anucb
nctoyHuka multicast (S, G).

Ecnu ntobown rp-list unu rp-route-map ykasaH, n agpec RP, cogepxawymica
B cooOueHnn SA, cOOTBETCTBYET NpaBuiy, ykasaHHOMY 3TMM KIHOYEBbIM
CNOBOM, 3TO coobLleHne SA BygeT nonyyeHo.

Ecnun gBa unn 6onee kntoyeBbix crioB (Bkmtodas list, route-map, rp-list n
rp-route-map), MOXeT OblTb NONy4YeHa TONbKO 3anncb UCTOYHMKA multicast
(S, G) B coobLieHnn SA, koTOpasi COOTBETCTBYET npaBunam, 3agaHHbIM
BCEMW LOCTYMNHLIMUN KIMOYEBBIMU CITIOBaMM

PunbTpaumua oTnpaBrieHHbIX coobweHnn SA
e  OnuyuoHarnkeHo.

e BuinonHute 39Ty HacTponky Ha yctponctBe MSDP, roe HeobxoaMmo oOrpaHuvnMTb
ncxoadaLuyro nHdopmauuio SA.

KomaHga ip msdp sa-filter out peer-address [ list access-list ] [ route—-map route-
map ] [ rp-list rp-access-list ] [ rp-route-map rp-route-map |

Onuncanne peer-address: yka3biBaeT IP-agpec yaaneHHoro peer-a.

napameTpa

list access-list: ykasbiBaeT Homep wunu ums pacwupeHHoro |IP ACL
ykazaHHoro (S, G). OH ucnonb3yetca Ansa ynpasneHns nHdopmaumen od
ncrodHmke multicast (S, G), koOTOpoKn paspeLLeHo NPONTH.

route-map route-map: ykasbiBaeT Ha3BaHNe yKkaszaHHOW KapTbl MapLUPyTOB
(S, G). Undopmauuto o6 uctouHuke multicast (S, G) paspeluaetcs
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nepedaBaTb TONMbKO B TOM crnydae, ecnu nyte AS mapuwpyta Ha S
cooTBeTCTBYET NyT AS Ha KapTe MapLLPYTOB.

rp-list rp-access-list: ykasbiBaeT HOmMep WM UMSA CTaHAAPTHOrO Crvcka
ynpaBneHns Aoctynom ykasaHHou RP. OH ucnonb3yetcs Ansa ynpasneHus
RP, 13 KOTOpbIX pa3spelleHa nepefaya ucxogHon multicast-mHdopmaumm
(S, G).

rp-route-map rp-route-map: ykasbiBaeT MMsi KapTbl MapLLUPYTOB yKa3aHHOWN
RP. NHdopmaumio 06 nctouHmke multicast (S, G) paspelueHo nepegasatb
TONbKO B TOM cny4yae, ecnv nyTb AS maplipyTta Ha RP cooTBeTcTBYET NyT!H
AS B KapTe mapLupyTa

Mo ymonyaHuo

Mo ymon4yaHuMiO HWM OOHO NPaBWUIO HE HACTPOEeHO And unbTpauum
ncxogsaLmx coobuieHmn SA

KomaHgHbIn
pexnm

Pexum rnobanbHon koHdurypauum

PykoBoacteo no
NCNOmnb30BaHUIO

Ecnu aTa komaHaa HacTpoeHa, Ho He ykasdaHbl ACL nnu kapta mMapLupyToB,
coobueHne SA He ByaeT oTnpasneHo aTomy peer-y MSDP.

Ecnn ykasaHO TONbKO O4HO M3 KIoyeBbIX cnoB (Bkntovas list, route-map,
rp-list n rp-route-map), nwbas 3anucb ucTodHMKa multicast (S, G),
COOTBETCTBYIOLLAs MNpaBusly, yKasaHHOMY B KM4YEeBOM crioese, OygeTt
nepeHanpasneHa atomy peer-y MSDP.

Ecnu ykasaHbl gBa unm 6onee knoyeBblx cnos (Bkntodas list, route-map,
rp-list u rp-route-map), ntobas 3anuce nctovHmka multicast (S, G), kotopas
COOTBETCTBYET MpaBunam, 3agaHHbIM BCEMU AOCTYMHbIMU KIYEBbIMU
cnosamu, 6yaeT nepeHanpasneHa aTomy peer-y MSDP

8.4.5.4. NpoBepka

e [lpoBepbTe, COOTBETCTBYOT NN coobOWeHUs SA, WHALUMMPOBAHHbIE JOKaNbHbIM
YCTPONCTBOM, Npasunam ounbTpalmm.

e [lpoBepbTe, COOTBETCTBYIOT JiM coobweHns SA, nonyvYeHHble JoKarbHbIM
YCTPONCTBOM, Npasunam ounbTpalmm.

OTob6paxeHune coobLIeHMn SA, UHALUNPOBAHHbIX NTIOKaNbHbLIM YCTPOMCTBOM

KomaHga show ip msdp sa-originated
KomaHaHbIn MpBMNErMPOBaHHLIN PEXUM, PEXMM rnobanbHOM KOHUrypaumm unm
pexnm pexnm KoHurypaunmn nHtepdenca

PykoBoacteo no
NCMNOMb30BaHUIO

Ecnn nokanbHoe yctponctBo sensetca RP PIM-SM, uHdopmaumusa o6
ncrodHmke multicast (S, G) sapernctpuposaHa Ha RP, a peer MSDP
HaCTPOEH Ha NoKanbHOM YCTPONCTBE, Bbl MOXETE 3anyCTUTb 3Ty KOMaHOy
ana otobpaxenus (S, G) uHpoOpmMaumMn, MHALMMPOBAHHOW JOKanbHbIM
YCTPOWCTBOM.

NHudopmauusa (S, G), otobpaxaemass 3TOM KOMaHAOW, COOTBETCTBYET
KpuTepusim, 3agaHHbIM koMaHgow ip msdp redistribute, HoO Takas
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nHpopmaumsa (S, G) moxeT ObITb oTNpaBneHa peer-y MSDP Tonbko Torga,
Korga MHcpopmauus cooTBeTCTBYeT npasuniam unbTpaumm umcxogsuien
nHdopmMaumm SA, 3agaHHbIM KoMaHgow ip msdp sa-filter out

QTECH# show ip msdp sa-originated

MSDP Source-Active Originated: 5 entries
(192.168.23.78, 225.0.0.1), RP: 192.168.23.249
(192.168.23.79, 225.0.0.2), RP: 192.168.23.249
(192.168.23.80, 225.0.0.3), RP: 192.168.23.249
(192.168.23.81, 225.0.0.4), RP: 192.168.23.249
(192.168.23.82, 225.0.0.5), RP: 192.168.23.249

8.4.5.5. NMpumep KoHdurypauumn

Hactpowka npaBun ¢punbTpaumm BXoasawmx Uiam ncxoasamx coobweHnmn SA
CueHapui:

A MSDP B

GO/ | & 4 GO0/

/

\\ MSDP /

/
L

\\*GO."'I / MSDP

¥

Loopback0

PucyHok 8-9.
B crnegytowen tabnunue nepeuvncrnieHbl uHTepdencol 1 IP-agpeca pasnnyHbIX
YCTPOWCTB:
Yctpon- | NHTepdenc | IP-agpec MNpumevaHne
CTBO
A GO0/1 20.0.0.3/24

LoopbackO0 | 10.1.1.1/24

B GO0/1 20.0.0.4/24
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LoopbackO | 40.0.0.1/24

GO0/1 20.0.0.222/24

LoopbackO | 30.0.0.2/24

LWaru 3aBeplumTe 6a30BYl0 HACTPOMKY, Kak onucaHo B pasgene Hactponka
HaCTPONKK Green Channel npoBepkn Peer-RPF.
Hactponte npaBuna dunbTpaumm Bxoasawmx coobuweHnn SA Ha
ycTponcTee A.
HactponTte npasBuna dunbTpaumm wucxogsawmx cooduwieHnmn SA Ha
ycTpouncTee A.
OtnpaBbTe nHpopmauuto 06 nctovHmke multicast Ha yctporicteso C
A A#tconfigure

A(config)# ip msdp sa-filter in 30.0.0.2

A(config)# ip msdp sa-filter in 30.0.0.2 list 100

A(config)# ip access-list extended 100
A(config-ext-nacl)# permit ip host 20.0.0.100 host 225.0.0.1
A(config)# ip msdp sa-filter in 30.0.0.2 rp-list rp-acl-1
A(config)# ip access-list standard rp-acl-1
A(config-std-nacl) # permit host 20.0.0.221

A(config)# ip msdp sa-filter in 30.0.0.2 rp-route-map rp-rm-1
A(config)# route-map rp-rm-1
A(config-route-map)#match as-path 1

A(config)# ip as-path access-list 1 permit 2

A#tconfigure

A(config)# ip msdp sa-filter out 30.0.0.2

A(config)# ip msdp sa-filter out 30.0.0.2 list 101

A(config)# ip access-list extended 101

A(config-ext-nacl)# permit ip host 20.0.0.100 host 225.0.0.1
A(config)# ip msdp sa-filter out 30.0.0.2 rp-list rp-acl-2
A(config)# ip access-list standard rp-acl-2
A(config-std-nacl) # permit host 20.0.0.221

A(config)# ip msdp sa-filter out 30.0.0.2 rp-route-map rp-rm-2
A(config)# route-map rp-rm-1
A(config-route-map)#match as-path 1

A(config)# ip as-path access-list 1 permit 2
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MpoBepka e OtnpaBbTe UHpopmaumo 06 nctouHnke multicast Ha yctporicteo C B
pasnn4HbIX CUeHapusiX.

e Ha yctpoiictBe A npoBepbTe, COOTBETCTBYET 5K MOJyYeHHas
NHopmaLmsa 06 CToYHNKe multicast BXxogdaLmMM TpeboBaHUAM.

e Ha ycTtpoiictBe B npoBepbTe, COOTBETCTBYET 5K MOMyYeHHas
NHopmaumsa 06 ncTouHnke multicast ncxoasawmm TpeboBaHUaM

A A#tshow ip msdp sa-cache
B B#show ip msdp sa-cache
C B#show ip msdp sa-originated

8.4.6. YnpaBneHue peer-amu MSDP
8.4.6.1. AhdeKT KoHduUrypaumm

Ynpaenante peer-amun MSDP, gobaenss onncanmna K ykazaHHomy MSDP vnu cbpaceiBasi peer
MSDP.

8.4.6.2. NpumeyaHun

Peer-bl MSDP gosmkHbl 6bITb cO3aaHbl 3apaHee.

8.4.6.3. LLlarun HacTponku
Hactpowka onucaHua gna peer-a MSDP
e« OnuuoHanbHo.
o  BbinonHuTe 3Ty HacTporiky Ha peer-e MSDP, koTopbiM HEO6X0OMMO yNpaBnATh.

KomaHga ip msdp description peer-address text
Onuncanne peer-address: yka3biBaeT IP-agpec yaaneHHoro peer-a.
napameTpa

text: ykasblBaeT CTPOKY, onucbiBatoLyo peer MSDP

Mo ymonyanuio | Mo ymonyaHuio nHgopmaumsi onncanms peer-a MSDP He HacTpoeHa

KomaHaHbIn Pexunm rmobanbHon koHdurypauum
pexnm

OTtknro4veHue peer-a MSDP
e HeobGsasaTenbHbIN.

o BeinonHunte Ty HaCTpOVIKy, ecnun Heobxoammo BpeMeHHO OTKM4YnUTb coeguHEeHne C
YKa3aHHbIM peer-om.
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KomaHga ip msdp shutdown peer-address
Onucanwne peer-address: ykasbiBaeT IP-agpec peer-a MSDP
napameTpa

Mo ymonyaHuo

Mo ymonyaHuio peer MSDP He oTkntoyaeTca

KomaHgHbIn
pexnm

Pexwum rnobanbHon koHUrypaumm

PykoBoacteo no
NCMNomnb30BaHUIO

OTa KomaHga oTKn4YaeT Tonbko coegmHeHne TCP ¢ peer-om MSDP, HO He
yoangeT atoT peer MSDP mnnu koHdurypaumio atoro peer-a MSDP

8.4.6.4. NpoBepka

o  OtobpasnTte nHdpopmaumno 06 ykazaHHoM peer-e MSDP 1 npoBepbTe, COOTBETCTBYHOT
11 onucaHue n ctaTyc peer-a TpeboBaHMAM.

OTtobpaxeHune nHpopmaumm o6 ykazaHHom peer-e MSDP

KomaHga show ip msdp peer [ peer-address]
KomaHgHbIn [MpuBUNErMPOBAHHBLIN PEXUM, PEXUM rnobanbHOW KoHurypauum wnm
pexnm pexnm KoHurypaummn nHtepdenca

QTECH#show ip msdp peer 20.0.0.1

MSDP PEER 20.0.0.1 (No description), AS unknown
Connection status:

State: Listen, Resets: 1, Connection source: GigabitEthernet 0/1 (20.0.0.2)
Uptime(Downtime): 00:00:25, Message sent/received: 13/19
Input messages discarded: 0

Connection and counters cleared 00:13:25 ago

Local Address of connection: 20.0.0.2

MDS5 signature protection on MSDP TCP connection: enabled
SA Filtering:

Input (S,G) Access-list filter: None

Input (S,G) route-map filter: None

Input RP Access-list filter: None

Input RP Route-map filter: None

Output (S,G) Access-list filter: None

Output (S,G) Route-map filter: None

Output RP Access-list filter: None
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Output RP Route-map filter: None
SA-Requests:

Input filter: None

Peer ttl threshold: 0

SAs learned from this peer: 2, SAs limit: No-limit
Message counters:

SA messages discarded: 0

SA messages infout: 13/0

SA Requests discarded/in: 0/0
SA Responses out: 0

Data Packets infout: 6/0

8.4.6.5. Npumep KoHcpUrypaumm

HacTpolika onncaHusi peer-a MSDP 1 3aKkpbITMe COEANHEHUS C 3TUM Peer-om

CueHapui:

PucyHok 8-10.

Warn
HaCTPOWNKK

YcraHoBuTe peer-oTHoweHna MSDP  wmexgy yctponctBom A U
ycTponcTteom B.

Hactponte onucaHue «peer-router-B» ana peer-a 20.0.04 Ha
ycTponcTtee A.

Mogoxante 60 n 3akponTe coegnHeHune c peer-om MSDP 20.0.0.4 Ha
ycTtponctee A

A A#tconfigure

A(config)# ip msdp peer 20.0.0.4 connect-source gi0/1
A(config)# ip msdp description 20.0.0.4 peer-router-B
A(config)# end

A# show ip msdp peer 20.0.0.4

A#configure
A(config)# ip msdp shutdown 20.0.0.4
A(config)# show ip msdp peer 20.0.0.4

B B# configure
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B(config)# ip msdp peer 20.0.0.3 connect-source gi0/1
B(config)# end

Mpoeepka | 3anyctute komaHgy show ip msdp peer [ peer-address ], 4ToObl 0TO6pPa3nTL
KpaTkyto MHcpopMaumio 06 ykazaHHOM peer-e, BKNo4Yas onMcaHue U CoctosHue
coeinHeHuns aToro peer-a MSDP

A A# show ip msdp peer 20.0.0.4

8.4.7. \3ameHeHMe napamMeTpoOB NpPoTOoKoONa

8.4.7.1. AhdeKT KoHUrypaumm

Ynpasnante peer-amun MSDP, nob6asnsas onvcaHus K ykazaHHoMy MSDP vnnu cbpacbiBas peer
MSDP.

8.4.7.2. NpumeyaHun

Peer-bl MSDP gosmkHbl 6bITb cO3aaHbl 3apaHee.

8.4.7.3. llarn HacTpounku

Hactpoika uHTepBana noBTopHoro noaknoyeHusa TCP peer-a MSDP
e  OnuuoHanbHo.

e BbinonHuTe 3Ty HACTPOWKY Ha YCTpOWCTBE, roe HeobxooumMo WM3MEHUTb WHTepBan
nosTopHOro nogkrtoveHna TCP peer-a MSDP.

KomaHga ip msdp timer interval
Onucanne interval: ykasblBaeT MHTepBan NOBTOPHOro nogkmnovexHms TCP. EguHuub
napameTpa N3MepeHnsi CekyHapl. 3HadeHne Bapbupyetcd oT 1 go 60. 3HayeHue no

ymosnyanuio — 30

Mo ymonuaHmio | Mo  ymonyaHMio WHTEpBan MOBTOPHOrO MOAKIOYEHUS  COCTaBnsieT
30 cekyHn

KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexnm

PykoBogcteo no | B TedyeHne mHTepBana noBTopHoro nogkmnodennss TCP peer MSDP Ha
MCNONb30BaHNIO | CTOPOHE proactive-coeanHeHns MOXHO WHUUMMpOBaTb He Goriee OgHOro
TCP-coeanHeHus1. B HEKOTOPBIX CLueHapUAX MPUMEHEHNS MOXHO COKPaTUTb
NHTepBan NoBTopHoro nogknoveHnsa TCP, 4Tobbl yCKOPUTL KOHBEPreHUUto
peer-oTHoweHnn MSDP

Hactpomnka TTL multicast-nakeTa, cogepxalwierocs B coooweHnmn SA
e  OnuuoHanbHo.

e BbinonHnte 3Ty HacTpowky Ha yctponctBe MSDP, rge nepegada multicast-naketos
mexay RP gomkHa 6biTb orpaHnyeHa.
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KomaHga ip msdp ttl-threshold peer-address ttl-value
Onucanwne peer-address: ykasbiBaeT IP-agpec peer-a MSDP.
napameTpa

peer-address ttl-value: ykasbiBaeT 3HadyeHue TTL. 3HauyeHue HaxoauTcs B
aunana3soHe oT 0 go 255. 3HayeHune no ymonyaxumio — 0

Mo ymonyaHuo

Mo ymonuaHuio 3HadeHne TTL multicast-nakeTa, cogepallerocsa B
coobLleHnn SA, He orpaHUYeHo

KomaHgHbIn
pexnm

Pexunm rnobanbHon KoHdurypauum

PykoBoacteo no
NCMNonb30BaHUIO

OTa KoMaHga orpaHu4nBaet oTnpaBKy multicast-nakeTa,
WHKancynuposaHHoro B coobueHne SA. Multicast-naket oTnpasnsaeTtcs
peer-y MSDP Tonbko B TOM criydae, ecnu 3HaveHne TTL B IP-3aronoske
naketa multicast paBHO wnu npeBbiWaeT 3agaHHbin nopor TTL. Ecnn
3HadeHue TTL B IP-3aronoske multicast-naketa MeHbLUEe 3a4aHHOMO nopora
TTL, multicast-nakeT 6yaeT yaaneH n3 coobuweHnsa SA n otbpolueH Ao Toro,
Kak coobuieHne SA bynet oTnpasneHo peer-y MSDP.

OTa KomaHga BnusieT Ha oTnpaeky multicast-naketa B coobwieHnn SA, HO
He BnMsieT Ha oTnpaBKy mMHdopmauun ob6 mcrouHmke multicast (S, G) B
cooOLleHnn SA

Hactpownka emkocTtu peer-a MSDP, nogaepXxmBaeMon yCTPOUCTBOM
e  OnuuoHanbHo.

e Ecnun emkoctb no ymonuaHuio (64 peer-a MSDP) HegocTaTouHa Ansi NoggepiKKu
NPUNOXEHWIN, Bbl MOXETE N3MEHUTb EMKOCTb YCTPOMCTBA.

KomaHga ip msdp peer-limit peer-limit
Onuncanne peer-limit: ykasbiBaeT MakcumanoHoe konmyecTtso peer-oB MSDP, koTopble
napameTpa MOXHO HacTpouTb. 3HadeHne Bapbupyetca oT 1 go 128. 3HauyeHue no

yMosnyaHuio — 64

Mo ymonyaHuio

Mo ymON4aHMIO MOXHO HAcCTpouTb He Bonee 64 y3noB

KomaHgHbIn
pexmm

Pexunm rmobanbHon kKoHdurypauum

PykoBoacteo no
NCNOoSb30BaHMIO

OTa KoMaHAa Mcnonb3yeTcs AN HaCTPOMKM MaKCUMaribHOro KonmyecTsa
peer-oB MSDP, nogaepxnBaemblx YCTPONCTBOM.

Ecnn npu HacTporike 3TOM kOMaHAgbl KonumyecTBo peer-oB MSDP Ha
YCTPOWCTBE MpeBbILLAeT HacTpanBaeMoe 3HayeHne, oTobpasnTcsa 3anpoc,
N HacTpowka 3aBepwntca cboem. KoHdurypaumst MoxeT BbiTb yCneLwHon
TONbKO Nocne yaaneHus NWHUX peer-oB
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Hactpouka emkocTu Kewa SA, noaaepxuBaeMon yCTPOUCTBOM

e  OnuuoHarnbHo.

e BbinonHute 3Ty HaACTPOMKYy Ha YCTPOWCTBE, HAa KOTOPOM HeOoOXoaMMO HacTpouTb
€MKOCTb Kewla SA.

KomaHga ip msdp global-sa-limit sa-liit
Onucanwne sa-liit: ykasblBaeT MakcMmasbHyt0 eMKOCTb kewa SA, nogaepxmBaemyro
napameTpa ycTponcTBoM. 3HadeHue Bapbupyetca oT 1 pgo 4096. 3HayeHve no

ymon4aHuio — 1024

Mo ymonuanuio | Mo ymonuaHuio kew SA nogaepxusaeTt 1024 cooblueHnn SA

KomaHaHbIn Pexum rnobanbHon koHdurypauum
pexum

PykoBogctBo no | Ota koMaH4a MCNonb3yeTcs Ans HaCTPOMKM eMKOCTM kella SA yCTponCTBa.
Ncnonb3oBaHuo | PekomeHayeTcs HaCTponUTb 3Ty KOMaHAY, Koraa yCTpoOMCTBO 3anyckaeTcs.

Ecnun emkocTb yBenuumBaeTcs Bo BpeMs pabdotel MSDP, aTa HacTponka He
BNUSET Ha Kewl SA, KOTOpbI U3Ha4anbHO Bbin N3yYeH.

Ecnn emkocTb yBenuumsaetca Bo Bpems pabotel MSDP, Bce kewwmn SA,
KOTOpble NepBOHa4anbHO ObINN U3yYeHbl C OPYrMX YCTPOWUCTB, UMK Keluu
SA, WHAUMWPOBAHHbIE IOKamnbHbIMW  YCTPOWUCTBaAMM, [OOSMKHbI  ObiTb
yAaneHbl 1 NOBTOPHO U3YyYeHbI

8.4.7.4. NMpoBepka

3aBepLumTe coeguHeHune ¢ peer-om MSDP. o ncteveHmmn nHtepeana NoBTOPHOIO MNOAKMYEHUS
nposepbTe, HaxoanTcsa nn peer MSDP cHoBa B cocTtosHun UP.

8.4.7.5. NMpumep KoHcpUrypaumm

YcTtaHoBKa uHTepBana nepenoaknto4veHus peer-a MSDP Ha 20 ¢
CueHapun:

PucyHok 8-11.

LWarun YcraHoBuTe peer-otHoweHus MSDP mexay yctponctsom A mn yctporcteom B.

HACTPOVKN | g yeTpolicTBe A yCTaHOBIUTE MHTEpBAS NOBTOPHOIO NOAKIIOYEHNS peer-a MSDP

paBHbIM 20 C

A A#configure
A(config)# ip msdp peer 20.0.0.4 connect-source gi0/1
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A(config)# ip msdp description 20.0.0.4 peer-router-B
A(config)# end

A# show ip msdp peer 20.0.0.4

A#configure

A(config)# ip msdp timer 20

A(config)# end

B B# configure
B(config)# ip msdp peer 20.0.0.3 connect-source gi0/1
B(config)# end

MpoBepka e Ha yctponctee B BbIkNiOYMTE U HEMEOSIEHHO NMOBTOPHO NOAKMOYUTECH
K peer-y MSDP.

e [lpoBepbTe, HaxoauTca nu peer MSDP B coctosiHum UP B TeveHune 20 ¢

A A#debug ip msdp timer

B B# configure
B(config)# show ip msdp peer 20.0.0.3

8.5. MOHUTOPUHT

8.5.1. OuncTrka

NMPUMEYAHME: BbinONHEHMEe KOMaHg clear MOXeT NPUBECTM K NOTepe BakHOW MHOpMaLum
n, Taknm obpasom, K npepbiBaHNo paboTbl Cryx6.

OnucaHue KomaHaa

C6pacbiBaetr TCP-coeamHenune c | clear ip msdp peer peer-address
yKasaHHbIM peer-om MSDP

Oumnwaet kew SA clear ip msdp sa-cache [group-address]

Ounwaet ctatnuctuky yanoe MSDP | clear ip msdp statistics [peer-address]
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8.5.2. OTobpaxeHue

OnucaHue KomaHga

OTobpaxaeT konu4yectBo | show ip msdp count [as-number]

WUCTOYHMKOB M KONMMYECTBO rpynmn,
co3fjaHHbIX coobLleHnamMmmn SA

OtobpaxaeT  uHpopmaumio o | show ip msdp mesh-group
mesh-rpynne

OTtobpaxaeT noapobHyto | show ip msdp peer [ peer-address]
nHdopmaumio o peer-ax MSDP

OtobpaxxaeT uHcpopmaumio o peer- | show ip msdp rpf-peer ip-address
e MSDP RPF, cooTBeTCTBYIOLLEM
yKkasaHHOMY agpecy nHuuypnaTopa

OtobpaxaeT n3yyeHHyto | show ip msdpsa-cache [group-address | source-
nHdopmaumio (S, G) address] [group-address| source-address] [as-number]

OTobpaxaeT uHdopmaumio (S, G), | show ip msdpsa-originated

MHULMMPOBAHHYO nokKarnbHbIM
YCTPONCTBOM

OtobpaxaeT KpaTkyto | show ip msdp summary
nHpopmaumio obo Bcex peer-ax

MSDP

8.5.2.1. OTnagka

NMPUMEYAHUE: cuctemMHble pecypcbl 3aHAThI NPY BbiBOAE OTIagovHOM MHopmauun. NMoatomy
OTKNtoYanTe OTNaaKy cpasy nocne UCMosib30BaHMS.

OnucaHue KomaHaa

Otnagka peer-oe MSDP debug ip msdp peer
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9. HACTPOUKA IGMP SNOOPING
9.1. O630p

Internet Group Management Protocol (IGMP) snooping — 93TO MeXaHu3M W3ydeHusd
IP multicast-mapwpytnsaumm. OH ucnonb3yeTca Ans YNpaBreHUs U KOHTPONSA MepechInku
multicast IP-Tpachuka BHyTpu VLAN, peannsysa multicast-paccbinky ypoBHS 2.

Kak nokasaHo Ha cregytowem PucyHke, Korga YCTPOUCTBO YPOBHA 2 He BbinonHaeT IGMP
snooping, multicast IP-nakeTbl nepepatotca BHyTpM VLAN; Korga YCTPOMCTBO YPOBHS 2
BblinonHAeT IGMP snooping, multicast IP-nakeTbl nepefatoTcs TONbKO y4acTHUKaM Npoduns.

MpuemHuk A

Korga IGMP snooping He 3anyLueH.
/ Mpuemnmk B
[ ]

_—
He npuemuuk C
Map,\L,'IJ L%lgi?mp ympoﬁ_
MecTouHuk YPOBHS 2

Multicast

MpuemHuk A

VICTONHMK Korpa IGMP snooping 3anyLieH.
Multicast / MpuemHuk B
[ ]
. He npuemuuk C
MapuwpyTtusaTtop

Multicast YCTpOMCTBO
YPOBHA 2

L

— > Multicast-tpacdmk

PucyHok 9-1. CeteBas Tononorus IP multicast-nepecbinkm BHyTpy VLAN go n nocne 3anycka
IGMP Shooping Ha yCTpOWNCTBE YPOBHS 2

9.1.1. NMpoToKonbl N cTaHAapThbI

RFC4541: pekomengauum gnst Snooping kommyTtaTopam Internet Group Management Protocol
(IGMP) n Multicast Listener Discovery (MLD).

9.2. NMpunoxeHun

MpunoxeHune OnucaHue

YnpasneHue multicast-om | ObecneumBaeT TOUHYIO Nepeckbiniky multicast-nakeToB ypoBHSA 2,
YPOBHS 2 4yT106bI N36exaTb PNyaMHra Ha 3TOM YpPOBHE

O6uwume cepBucbl multicast | Heckonbko nonb3oBaTenen MorytT COBMECTHO MCMOSfb30BaThb
(multicast-VLAN) multicast-Tpaduk ogHonm n Ton xe VLAN
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MpunoxeHune OnucaHue

[MpemMmnymMm-kaHanbl n Ynpaensetr auanasoHoMm —agpecoB  multicast, KoTopble

npeaBapuTenbHbIN Nno3BONSAOT MNOMb3oBaTENO 3anpawmeatb M obecnednBaeT

NpoOCMOTP npeasapuTenbHbIA NPOCMOTP NPodunen, KoTopble 3anpeLeHo
3anpawmeaTb

9.2.1. YnpaBneHue multicast-om ypoBHS 2

9.2.1.1. CueHapun

Kak nokasaHo Ha cnepgywowem PucyHke, multicast-nakeTbl nepefatoTca nonb3oBaTtensam vyepes
KommyTaTop ypoBHSA 2. Korga ynpasneHne multicast-pacchifnikon YpOBHS 2 He BbINOMNHAETCS, a
WMEHHO, Korga He peanusoBaHo IGMP snooping, multicast-nakeTbl paccbinawTcs BCeM
nonb3oBaTensM, BKIYas Tex, KTO He JOMMKEH nony4vaTb 371 nakeTsl. [locne peanusaumu IGMP
shooping multicast-naketel 13 npodumnsa IP multicast-mapwpytnsaumm 6Gonblie He OyayT
TpaHcnupoBaTtbcsa BHYTpU VLAN, a 6yayT nepegaBaTbCs HA3HAYEHHbIM NonyyaTensm.

MpuemHuk A

Korga IGMP snooping He 3anyLueH.
/ Mpuemnmk B
[ ]

_—
He npuemuuk C
Map,\L,'IJ L%lgi?mp ympoﬁ_‘
MecTouHuk YPOBHS 2

Multicast

MpuemHuk A

VICTONHMK Korpa IGMP snooping 3anyLieH.
Multicast / MpuemHuk B
[ ]
He npuemuuk C
MapuwpyTtusaTtop

Multicast YCTPOWCTBO
YPOBHA 2

——»  Multicast-Tpacmk

PucyHok 9-2. CeTeBas Tononorusi peanvsaumm ynpaenennsa multicast-paccoinkon ypoHs 2
(multicast VLAN)

9.2.1.2. PasBepTbiBaHue

HacTtponte 6a3oBble dyHkunmn IGMP snooping.
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9.2.2. O6bwme cepBucbl multicast (multicast-VLAN)

9.2.2.1. CueHapun

B pexume Shared VLAN Group Learning (SVGL) nnu pexume IVGL-SVGL (IVGL Independent
VLAN Group Learning) ycTponcTtBo, BbinonHsawwee IGMP snooping, MoXeT npeaocTaBnsiTh
obwwme cepsucbl multicast (unu cepsucel multicast VLAN) nonb3osatenam VLAN. O6blvHO aTa
YHKLMS UCNoNb3yeTcs Ans NpedocTaBneHusl ogHMX U Tex Xe cepsucos video-on-demand
(VOD) Heckonbkum nonb3osaTtensam VLAN.

Ha cnegyowem PucyHke nokasaHa paboTta yctponctBa multicast ypoBHa 2 B pexume SVGL
IGMP snooping. MapLwpyTtnsatop multicast otnpasnsietT multicast-naket B VLAN 1, a ycTponcTBO
multicast ypoBHa 2 aBTomaTudeckn nepegaeT naket B VLAN 1, VLAN 2 n VLAN 3. Takum
obpasom, cepsuckl multicast VLAN 1 coBmecTHO ncnonbaytotces VLAN 2 n VLAN. 3.

VLAN 1
MpruemHuK

VLAN 2
MprueMHuK

Shared VLAN 1

> VLAN 3
------- . s HHHRL ﬂpMeMHWK

A/

MapLupyTuaatop 5
Multicast YCTpOICTBO

MCTQHHMK YPOBHS 2
Multicast

——p  Multicast-tpaduk

PucyHok 9-3. CeTeBas Tononorusi oowmx cepsucos multicast (multicast VLAN)

NMPUMEYMAHUE: ecnn multicast-yctponcteo ypoBHs 2 pabotaeTr B pexume [IVGL,
MapLUpyTM3aToOp A0SKEH OTNPaBnUTb NakeT B Kaxkayto VLAN, 4To NpnBoauT K noTepe nNponyCcKHON
CNOCOBHOCTM M Harpyske Ha multicast-ycTponcTBo ypoBHS 2.

9.2.2.2. PasBepTbiBaHue

HacTponte 6asoBble dyHKkumm IGMP snooping (B pexnme SVGL unu pexxume IVGL-SVG).
9.2.3. NMpemMuymMm-KaHanbl U npeaBapuUTesibHbIN NPOCMOTP

9.2.3.1. CueHapum

B npunoxexHnn VOD, orpaHnymMBas gnanas3oH agpecoB multicast, kK KOTOPbIM MOXET MONy4nTb
JOCTyn Nosib3oBaTernbCKUA XOCT, MONb30BaTeENW, He BHecliMe onnaTy, He CMOryT CMOTpeTb
npeMuvym-kaHanol. TeM He MeHee cepBUC MpedBapuUTErNbHONO MNpocMoTpa npeanaraeTtcs
nosib3oBaTensam, He BHECLUMM ONnaTy, npexae Yem OHW peLuart, NnaTuTb Nn 3a Hee.

Monb3oBaTenn MOryT nMpocMaTpuBaTb NMPEMWYM-KaHan B TeYEHME onpenerieHHoro nepuoga
BpemeHu (Hanpumep, 1 M1HYTbI) NOcne 3anpoca.

9.2.3.2. PasBepTbiBaHue

e Hactponte 6a3oBble dyHKumm IGMP snooping (B ntobom paboyem pexume).

e Hactponte pgmanasoH apgpecoB multicast, K KOTOPbIM MOXeT MONyYMTb [OCTYnN
nonb3oBaTerb.
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e  Bkniounte yHKUMIO NpeaBapuTenbHOro npocmoTpa ans npodpunerr VOD, goctyn K
KOTOPbIM 3ampeLleH.

9.3. ®DyHKUUMN

9.3.1. basoBble onpeaeneHns

MopTbl multicast-maplpyTnsatopa U NOpPTbi-y4aCTHUKU

NPUMEYAHUE: IGMP snooping ocHoBaHO Ha VLAN. 3agencTBOBaHHbIE MOPTbLlI OTHOCATCS K
nopTtam-yyactHukam VLAN.

YcTponcTtso, BbinonHawwee IGMP snooping, naeHtuduumpyet noptel B0 VLAN kak nopTbl
multicast-mapLupyTnsatopa unuM nopTbl-y4acTHMKK, 4YTOObI YNpaBnAaTb W KOHTPONMPOBAaTb
nepecbinky multicast IP-tpadmka BHyTpu VLAN. Kak nokasaHo Ha crnegytowem PucyHke, korga
IGMP snooping 3anyckaetcs Ha YCTPOWCTBE ypoBHS 2, multicast-Tpadhuk noctynaeTt B nopT
multicast-mapLupyTmnsatopa v BbIXOAUT N3 NOPTOB-Y4aCTHUKOB.

Y4yacTHUK

Eth0/1

Eth0/3
YYacTHUK

Eth0/4
YCTpOUCTBO
YPOBHS 3 Vmpoﬁ_
VICTO_qHMK YPOBHS 2
Multicast
o MopT Multicast-mapwpyTtusaropa
m] YyacTHuk Multicast

— »  Multicast-Tpaduk

PucyHok 9-4. CeTteBas Tononorusi asyx noptoB IGMP snooping

o [lopT mapwpyTtusaTopa multicast: pacnonoxeHue nctodHnka multicast onpegenseTcs
nopToM YyCTponcTBa multicast ypoBHA 2, KOTOpOE MOAKMOYEHO K MapLupyTusaTopy
multicast (yctponcteo multicast ypoeHsi 3). Npocnywmeasn naketsl IGMP, yCcTponCcTBO
multicast YPOBHS 2 MOXeT aBTOMaTU4eCKM onpenensitb nopt
multicast-mapLipyTnsatopa n auHammudeckn nogaepxxueatb nopT. OH Takke No3BONSET
nonb30BaTeNsM HacTpanBaTb CTAaTUYECKUI MOPT MapLUpyTUu3aTopa.

e [lopT-yyacTHMK: MOPT HaxoguTca Ha multicast-yCTponCcTBE YPOBHSA 2 U MOAOKMIOYEH K
xocTam-ydyactHukam. OH HanpaBnseT y4yacTHUKOB npoduns. Ero Takke HasbiBaloT
Listener-nopt. lMpocnywweasa naketel IGMP, yctponcTBo multicast ypoBHst 2 MoXeT
aBTOMAaTMYECKN onpeaensaTb NOPT-y4aCTHUK N AUHAMUYECKN NoaaepXnBaTtb NOpT. ATO
TaKkKe NO3BONSAET NoNb3oBaTeNsAM HacTpanBaTb CTATUYECKUA MOPT-yHACTHUK.

3anucb nepecbinku IGMP Snooping
YcTtpowcTeo, BeinonHstowee IGMP snooping, nepecbinaeTt multicast IP-nakeTbl B COOTBETCTBUM
c 3anucbto nepecbinkn IGMP snooping.

3anucb nepecbinikn IGMP snooping BkntovaeT B cebs criegytowime anemMeHTbl: agpec UCTOYHUKa
(S), agpec npodwmnga (G), naeHtndpmkatop VLAN (VLAN_ID), nopT multicast-mapupytmusaTtopa u
NOPT-y4aCTHMK. QTO yKa3blBAeT Ha TO, YTO MakeTbl HEOOXOAMMbIX PyHKUMIA (BKMtovas S, G n
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VLAN_ID) pomkHbl BxoguTb B nopT multicast-mapwpyTtnusatopa ©  BbIXOOUTb U3
nopTa-y4acTHuka. 3anuck nepecbinkn IGMP snooping uaeHTuduumpyeTcs ¢ NCNosib3oBaHNEM
rpynnsl n3 S, G u VLAN_ID.

Y1066l 0OTOOPa3nTb 3anucb o0 nepecoinke IGMP snooping, BbINOMHATE KOMaHdy show ip igmp
snooping gda-table.

9.3.2. 0630p
Ocob6eHHOCTb OnucaHue
[MpocnywivBaHue O6HapyxmBaeT W uaeHTUdMUMPYEeT NOpT MapLpyTusaTopa WU

naketoB IGMP

NopT-y4aCTHUK AN CO34aHMa U 0BCNy>XUBaHUA 3anncen Nepechbisikun
IGMP snooping

Pexvmbl paboThl
IGMP Snhooping

lMpenoocTtaBnsieT He3aBUCUMbIE UMM COBMECTHbIE cepBucbl multicast
ans nonb3oBaTtenbckon VLAN

YnpasneHue
©e30nacHOCTbI0

Ynpaenser ob6bemMOM W Harpy3kon cepBuca multicast

npegoTBpaLleHus HeneranbHOro multicast-rpadguka

ans

IGMP

IGMP-npodunb

OnpegensieT gnanasoH agpecoB multicast, koTopble paspeLlatoT unm
3anpeLarT 3anpockl nonb3oBaTene Ha obpalleHne K Apyrum

yHKUMAM

IGMP QinQ YcTtaHaBnmBaeT pexum nepechinkn multicast-naketos Ha nHTepderice
QinQ

IGMP _Querier B cetn 6e3 yctponctea multicast ypoBHss 3 ycTponctBo multicast

YpOBHS 2 aencteyeT kak IGMP querier

9.3.3. NpocnywunBaHue naketoB IGMP

YcTpoincTso, BbinonHsowee IGMP snooping, aHannanpyeT nony4deHHble nakeTobl IGMP, HaxognT
n ngeHTuduuupyeT NOpT MapLlipyTM3aTopa M NOPT-y4aCTHUK, MCMOMb3ys 3TW NakeTbl, TeM
cambiM co3fasas n obcnyxusas 3anmcb IGMP snooping.

9.3.3.1. MpuHUMN paboTbl

YcTtpoincTteo, BbinonHswwee IGMP snooping, MoxeT moeHTMduumMpoBaTb M obpabaTkiBaTb
crnegyowme tvunbl naketos IGMP:

MakeTbl Query

NMPUMEYAHME: IGMP querier nepnoguyeckun otnpasnseT naketol General Query. Koraa IGMP
querier nonyyaet nakeTbl Leave, oH oTnpasnseT naketbl Group-Specific Query.

Korga yctpowncTso, BbinonHawwee IGMP snooping, nonyyaeT nakeTol Query, OHO BbINOSHAET
cnepyowme onepaumn BHyTpu VLAN:

e [lepecbinanTte nakeTbl Query IGMP Ha Bce nopThl (kpoMe nopTa npuema 3Tux nakeToB).
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e Ecnu npuHumatowmii nopT ABMSIETCA MOPTOM AMHAMUM4YEecKOro MaplupyTusaTtopa,
cOpacbiBaeTcs TaiMep ycTapeBaHusi. o ncteuyeHUn BpemeHu Taimepa nopt Gonblue
He GyaeT UCnonb3oBaTbCS B KAYECTBE NopTa AMHAMUYECKOro MapLupyTusaTopa.

e Ecnu npuHumatowmin nopt He ABMNSETCS NOPTOM AUHAMWYECKOro MaplupytusaTopa,
NCrnonb3ymTe ero kak MopT AMHAMUYECKOro MaplupyTu3atopa M BKIOYUATE TaniMep
yctapeBaHusi. [lo ucTeyeHuMM BpemMeHuM TariMepa nopT OGonblie He 6Gyger
MCNonb30BaTbCs B KAYECTBE NopTa AUHAMUYECKOro MapLUpyTh3aTopa.

e [ns General Query cOpacbiBaeTcsl TaiMep ycTapeBaHUs Ansi BCEX AMHAMUYECKUX
NOpTOB-y4acCTHUKOB. [0 UCTeuyeHUM BpemMeHu Tanmepa nopT 6Gonble He OyaeT
MCnomnb30BaTbCA B KayecTBe AMHamuyeckoro mnopTta Ans general-rpynnbl. [lo
yMONYaHUIO MakcuMaribHOe Bpemsi oTBeTa, nepefaBaemoe naketamu Query IGMP,
MCnorb3yeTcs B Ka4eCTBE BPEMEHW OXunaaHus TaiMmepa yctapeBaHus. Ecnu 3anyuieHo
ip igmp snooping query-max-response-time, otobpaxaemoe BpeMsi UCMOSb3yeTcs
Kak BPEMS OXWUAAHMS TalMepa ycTapeBaHusi.

e [Ina HasHaveHHbIX nakeToB Query cbpacbiBaeTca TaMep ycTapeBaHUA ONA BCEX
ANHAMNYECKNX NOPTOB-y4aCTHUKOB Ha3HayeHHoro npoduns. Mo ncrevyeHnn spemeHn
Tanmepa nopT Oonbwe He 6ygeT MCNonb3oBaTbCA B KayecTBe AWHaMUYECKOro
nopTta-y4dacTHMKa HasHa4eHHoro npoduns. Mo ymonyaHu MakcumarnbHOe Bpems
oTBeTa, nepenasaemoe naketamu Query IGMP, ncrnonb3yeTtcs B Ka4ecTBe BpeMeHu
oXuaaHusa Tammepa yctapeBaHus. Ecnv 3anyuweHo ip igmp snooping query-max-
responsetime, otobpaxaemoe BpeMs UCMONb3yeTCsa Kak BpeMs OXuAaHusa Tanmepa
ycTapeBaHus.

o Ecnu gnHamundeckoe nsyyeHune nopta mapLupyTtmnsatopa otknoveHo, IGMP snooping He
OyaeT nsyyaTb NOPT AMHAMUYECKOro MapLupyTmMsaTopa.

MakeTbl Report

MPUMEMYMAHUE: korga xocT-ydacTHUK nosiydaeT Query, OH oTBeYyaeT Ha Hero naketom Report.
Ecnu xocT 3anpocut npucoeauHeHve K npodusio, OH Takke otnpasuT Report.

NMPUMEYAHUE: IGMP no ymonuyaHuto obpabaTtbiaeT naketbl IGMPV1 n IGMPV2. [ns nakeToB
Report IGMPv3: Tlpogyktel QTECH o6pabaTtbiBaloT TONbKO MHGOpMaumio o rpynne,
cofepallyrocs B nakeTax.

Korga yctpowncteo, BbinonHswowee IGMP snooping, nonyvaeTt naketbl Report, OHO BbINONHAET
crnegywowime onepaunmmn BHyTpy VLAN:

o [lepecbinante nakeTbl Report co Bcex nopToB Mappytusatopa. [locne BbINOAHEHNUA
KomaHgabl ip igmp snooping suppression enable B ogHom uukne Query IGMP 6yaet
nepecbIIaTbCa TOSNbKO NepBbIN Report, NonyyYeHHbIN KaxasiM npodunem.

e Ecnu nopt, Ha koTopom npuHMMatloTcs nakeTbl Report, sBNsieTcs AUHaMU4YeCKUM
NopTOM-y4acTHUKOM, cbpocbTe Talmep YycTapeBaHusi. [lo uUCTeyeHun BpemeHM
TaiMepa nopT Gonblle He OyaeT WCMoNb30BaTbCsl B KayecTBe [AMHAMUYECKOro
nopTa-y4yacTHUKa HasHa4YeHHOro npodunsi.

e Ecnu nopT, Ha KOTOPOM MpUHUMAIOTCA nakeTbl Report, He aBnseTca AMHaMUYeCKUM
NOPTOM-YYaCTHUKOM, UCNONb3YNTE €ro Kak AMHaMUYeCKUIA NOPT-YYaCTHUK U BKITHOYUTE
Tanmep ycTtapeBaHud. 1o ucteyeHum BpeMeHun Tammepa nopT Oonbwe He Oyaer
ncnonb3oBaTbCsA B KadecTBe AMHAMMYECKOro nopTa-ydacTHUMKa Ha3HaYeHHOro
npodouns.
MakeTbl Leave
MPUMEMAHUE: ecnn xocCT 3anpalunBaeT BbIXoa U3 npoduns, oH oTnpaBuT NakeT Leave.

Korga yctpowncTso, BbinonHawwee IGMP snooping, nonyyaeT nakeTol Leave, OHO BbINOMHAET
cnegyowime onepaumm BHyTpu VLAN:
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o I'IeperlnaeT nakeTbl Leave co Bcex NOpTOB MapLLUpyTn3aTopa.

e Ecnu nopT, Ha KOTOPOM MNPUHUMAKOTCA NakeTbl Leave, sBnseTcdS AWMHAMUYECKAM
NOPTOM-Y4YaCTHUKOM M (OYHKUMS Leave BKMOYeHa, nopT 6yaeT HeMeaneHHo yaaneH m3
3anncu nepecbinkn IGMP snooping HasHayeHHoro npodmns u Gonblie He OGyaet
MCMOJib30BaTbCS B KaYeCcTBe AMHAaMUYECKOro nopTa-ydacTHukKa.

° Ecnu nopT, HAa KOTOPOM TMPUHUMAKOTCA NaKeTbI Leave, saBngeTca OMHaAMUYECKUM
nopTOM-y4aCTHUKOM W« (*)yHKLI,I/IFI Leave OTKNOYeHa, COCTOsHWE nopta AOJIKHO
COXpPaHATbCA.

9.3.3.2. ConyTtcTBYHOLAA KOHdUrypaums

Hactpouka ctaTMyeckun nopta mapLipytusartopa

3anyctuTte KomaHgy ip igmp snooping vlan mrouter interface, 4Tobbl HACTPOUTL CTATUYECKUI
nopT MapLupyTmsaTopa.

HaCTpOI7| Ka cTaTu4eCcKoro noprta-y4yaCtHukKa

3anyctute KoMaHay ip igmp snooping vlan static interface, 4tobbl HaCTPOUTL CTAaTUYECKUI
NOPT-y4aCTHUK.

BkntoyeHne nogaBneHusa Report-os
Mo ymonyaHwuio nogaeneHne Report-oB OTKIOYEHO.

3anyctute KomaHgy ip igmp snooping suppression enable, 4Tobbl BKAOUMTL NogaBneHne
Report-oB.

Mocne BkntoveHusa nogasneHus Report-os B ogHoM umnkne Query IGMP 6ygeTt nepecbinarbcs
TONbKO nepBbit nakeT Report, nonydeHHbln kaxabiM npodunem. WexogHeln MAC-agpec
nepeckinaemoro Report-a 6yaet nameHeH Ha MAC-agpec ycTponcTea.

BknroyeHne HemeaneHHoro Bbixoaa (Immediate Leave)

Mo ymonuaHuio Immediate Leave OTKHOYEH.

3anyctute koMaHay ip igmp snooping fast-leave enable, 4tobbl BKNtounTb Immediate Leave.
BkrnroyeHne guHaMMyecKoro Msy4yeHus nopta MapLupytusatopa

[drHamunyeckoe ndyyeHne NopToB MapLLPyTU3aTopa BKITHYEHO MO YMOMYaHUIO.

3anyctute komaHgy no ip igmp snooping mrouter learn pim-dvmrp, 4ToObl OTKNIOYNTH
AVHaMU4ecKoe M3ydeHne nopta mapLupyTmsaTopa.

3anyctute komaHgy no ip igmp snooping vlan vid mrouter learn pim-dvmrp, 4TOObI
OTKITOYUNTb JMHAMNYECKoe n3yyeHne NopToB MapLLpyTu3aTopa asia HasHavyeHHbIx VLAN.

Hactpoika BpemMeHu ycTapeBaHMA NopTa AMHAMUYECKOro MapLlpyTusartopa
Bpewms yctapeBaHuna no ymondaHumio coctaensiet 300 c.

Korga mopT guHammyeckoro MaplupyTusatopa nomnydaeTt nakeT Query, TaiiMep ycTapeBaHusi
nopTa BKIoYaeTcs unn cbpacbiBaeTcs; ecnv BpeMs yCTapeBaHUsl He HaCTPOEHO, B KayecTBe
BPEMEHM yCTapeBaHUsI UCMONb3yeTCs MaKcMMmarbHOe BPeMsl OTBETa, NEpPEHOCMMOEe MNaKkeToM

Query.
3anyctute ip igmp snooping dyn-mr-aging-time, 4ToGbl HacTpOUTb BpeMSA ycCTapeBaHWsi
nopTa AMHaMMYeCKOro MapLupyTmMsaTtopa.
Hactpoika BpemMeHu ycTapeBaHMA AMHAMUYECKOro NopTa-y4acTHUKA
Bpem4a yctapeBaHusa no ymonyaHuio coctasnset 260 c.
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Korga guHamumuyeckuii nopT-ydacTHUMK MornyyaeT nakeT Query, TadmMep ycTapeBaHus nopTa
BKMOYaeTcsa uUnu copacbiBaeTcsl, a Bpemsi ycTapeBaHus npeacrasnseT cobon MakcumanbHoe
BpeMs OTBeTa, NepeHocumoe naketom Query.

Korga omHamuueckui nopT-y4aCTHUK nosry4yaeT nakeT Report, TaVlmep yCTapeBaHuda nopta
BKInO4aeTca Unn C6paCbIBaeTCﬂ, a BpeMd yCTapeBaHua npencraendeT cobon MakcumanbHoe
BpemMA oTBeTa AMHAMMNYEeCKOro nopTta-y4acCTHUKa.

3anyctute ip igmp snooping host-aging-time, 4tobbl HacTpouTb Bpems ycTapeBaHus
ANHAMNYECKOro nopTa-y4yacTHUKA.

HacTtpoiika MakcuManbHoro BpemeHu oTBeTa naketa Query

MakcmmanbHoe BpemMa OTBETaA MNMakeTa Query He HaCTpOeHO Mo yMOJT4aHuo, N UCNOoJib3yeTCA
MaKCcunmMalibHOe BpeMA OTBEeTa, NnepeHoOCMMOEe NakeToM Query.

3anyctuTe ip igmp snooping guery-max-response-time, 4Tobbl HACTPOUTL MaKkcuMarnbHoe
Bpems oTBeTa naketa Query.

9.3.4. Pexxumbl pabotbl IGMP Snooping

YcTpowncTso, paboTatowee B Tpex pexunmax (IVGL, SVGL n IVGL-SVGL) IGMP snooping, MOXeT
npenocTaBnaTb He3aBMCMMble cepBuCbl multicast nnn coBmecTHble cepBucbl multicast gns
nonb3oBatenbckon VLAN.

9.3.4.1. MpuHUMN paboTbl

IVGL

B pexume IVGL yctponcteo, BbinonHswowee IGMP snooping, MoxeT npefocTaBnATb
He3aBucMMble cepBMCbl multicast kaxkgor nonb3oBatesnibckon VLAN.

HesaBucumble cepBucbl multicast ykasbiBatoT, 4TO multicast-Tpadhnk MOXeT nepecbinaTbcs
ToNbKo B npegenax ton VLAN, K KOTOPOW OH NPUHALNEXMUT, U Nofb30BaTENbLCKUIA XOCT MOXET
nognucatbcs Ha multicast-tpaduk B To VLAN, K KOTOPOW NPUHALNIEXNT XOCT.

SVGL

B pexume SVGL ycTponcTtBo, BbinonHgwwee IGMP shooping, MOXeT npenocTaBndATb
COBMeCTHble cepBuchl multicast nonb3oeaTtensckon VLAN.

CoBmecTHble cepBuchl multicast moryT npegoctaBnATbes Tonbko B Shared VLAN un sub VLAN,
N ucnonb3ytoTca agpeca multicast SVGL. B Shared VLAN multicast-Tpacdhuk B gmanasoHe
agpecoB multicast SVGL nepecbinaetcst B sub VLAN, 1 nonb3oBaTeNbCkMe XOCTbl BHYTPM Sub
VLAN nognucbiBatoTcst Ha Takon multicast-tpaduk n3 Shared VLAN.

e B Shared VLAN un sub VLAN coBmecTHble cepBucbl multicast 6yayT npegocTaBnATbCS
ans multicast-tpacdhmka B guana3oHe agpecoB  multicast SVGL. [pyron
multicast-Tpaduk 6Gyaet oTbpoLuLEH.

e [pyrme VLAN (kpome Shared VLAN n sub VLAN) npymeHsOTCA K HE3aBUCUMMbIM
cepsucam multicast.
NMPUMEMYAHME: koroa onda nonb3oeatenbckon VLAN yctaHoeneHa Shared VLAN wnm sub

VLAN, npedocTaBnsalTcss COBMECTHble cepBucbl multicast. Korga nonb3oBaTenbckas VLAN
HacTpoeHa Ha gpyrue VLAN, npegoctaBnsitoTCs He3aBUCUMble cepBucbl multicast.

IVGL-SVGL

Pexunm IVGL-SVGL Takke HasbiBaeTcs rmbpuaHbIM pexxumom. B aTomM pexume ycTpOWCTBO,
BbinonHswouwee IGMP snooping, MOXeT NpeaoCcTaBnATb Kak COBMECTHbIE, TaKk U HE3aBUCUMbIE
cepucbl multicast nonb3oBatensckon VLAN.
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e B Shared VLAN wn sub VLAN cepBucbl multicast 6yoyT npegocTaBnaTbCcs
multicast-tpadmky B npocmne SVGL. Ons octanbHoro multicast-tpacduka 6ygyT
npeaocTaBnaTbLCA He3aBMCHUMble cepBuchl multicast.

e [lpyrme VLAN (kpome Shared VLAN un sub VLAN) npuMeHSlOTCS K He3aBUCUMbIM
cepsucam multicast.

NMPUMEMAHUE: korga nonb3oBaTtensckast VLAN HacTpoeHa kak Shared VLAN munu sub VLAN,
OOCTYMNHbI Kak COBMECTHble cepBuchbl multicast, Tak n Hesasucumble cepeuca multicast. Ecnn
nonb3oBartenbckass VLAN HacTpoeHa kak VLAN, otnmyHas ot Shared VLAN un sub VLAN,
OOCTYMHbI TOMBKO He3aBMCUMbIE CepBUCbl multicast.

9.3.4.2. ConyTcTBYHOLIAnA KOHdUrypaums
Bknro4yeHue IGMP Snooping v BbI6op pexuma paboTbl
IGMP snooping OTKIHOYEHO MO YMOJSTHaHMIO.
3anyctute koMmaHay ip igmp snooping ivgl, 4Tobbl BKNtounMTb IGMP snooping B pexxume IVGL.
3anyctuTte komaHay ip igmp snooping svgl, 4Tobbl BkNtoUNTL IGMP snooping B pexnve SVGL.

3anycTtute komaHay ip igmp snooping ivgl-svgl, 4Tobel BkNto4MTL IGMP snooping B pexume
IVGL-SVGL.

Mpw BkNtoveHun IGMP snooping HeobxoaMMo ykasaTb pabounin pexxum, a UMEHHO, AOMXKeH bbITb
BblOpaH oauH 13 npeablayLmx pabounx pexxmmos.

HacTtponka Shared VLAN
Mo ymonuaHuio Shared VLAN siBnsietcss VLAN 1.
3anyctute komaHay ip igmp snooping svgl vlan, 4tobbl HasHaunTb VLAN kak Shared VLAN.
B pexxumax SVGL n IVGL-SVGL Tonbko ogHa VLAN moxeT ObiTb HacTpoeHa kak Shared VLAN.
HacTponka sub VLAN
Mo ymonuanuio sub VLAN saensetca ntobast VLAN, kpome Shared VLAN.

3anyctute komaHay ip igmp snooping svgl subvlan, 4tobbl Ha3HaunTb VLAN B kayecTBe sub
VLAN.

B pexunmax SVGL n IVGL-SVGL konuyecTtso sub VLAN He orpaHuyeHo.
Hactpowka npodumna SVGL
HeT HacTpoek No ymonyaHuio.

3anyctute KomaHgy ip igmp snooping svgl profile profile_num, 4To6LI HacTpoOUTL AManasoH
agpecos npoduns SVGL.

NMPUMEYAHMUE: B pexume SVGL un pexume IVGL-SVGL HeobxoaMmo HacTpouTb guanasoH
npocpuna SVGL; B NPOTMBHOM CIiydae COBMECTHble cepBucbl multicast He MoryT 6bITb
npeaocTaBrieHsbl.

9.3.5. YnpaBneHue 6e3zonacHoctbio IGMP
YctpowncTteo, BbinonHswowee IGMP snooping, MOXET KOHTpPONMpoBaTb OOBLEM W Harpysky
cepBuca multicast, a Takke acppekTMBHO NpedoTBpaLLaeT He3aKoHHbIM Multicast-Tpaduk.

9.3.5.1. NMpuHUMN paboTbl

Hactpouka omnbtpaumm npodunen no TpedboBaHUO Nonb3oBaTens

HactpouB cnmcok npodunen, K KOTOpbIM MOXET NOSNy4YnTb JOCTYN NONb30BaTENb, Bbl MOXETE
HacTpouTb obbem cepBuca multicast, 4ToObl rapaHTMpoOBaTb WHTEPEC OMNepaTtopoB W
npeaoTBpaTUTbL HE3AKOHHLIN Multicast-Tpaduk.
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UToObl BKMIOUNTE 3Ty (OYHKUMIO, BaM crnegyeT ucnonb3oBaTb Npodunb, 4Tobbl onpeaenvutb
AunanasoH agpecos multicast, K KOTOpbIM paspeLleH 4oCTynm.

e Korga npodunb npumensietca K VLAN, Bbl MOXeTe onpeaennTb agpeca multicast, k
KOTOpbIM Mnosfib3oBaTento paspelleH goctyn BHyTpu VLAN.

o Korga npodunb MNpUMMEHSAETCA K WHTepdency, Bbl MOXeTe onpeaenuTb agpeca
multicast, K KOTOpbIM NONbL30BATENMIO Pa3peLLeH JOCTYN Yepes noprT.

NMpeaBapuTtenbHbIN NpocMoTp Mmulticast

Ecnu nocrtaBwmK CepBMCOB XO4eT paspeluvTb Monb3oBaTensam npocmaTpmBaTb HEKOTOPbIN
multicast BugeoTpaduk, K KOTOPOMY 3anpellaetcs AOCTyn Monb3oBaTenen, U OCTaHOBUTb
multicast BugeoTpadmuk nocrne AOCTVXKEHUS  MPOLOIDKUTENbHOCTM  NpeABapUTENbHOro
npocmoTpa, AorkHa OblTb NpegycMmoTpeHa yHKuma multicast npeaBapuTensHOro NpocMoTpa
Ha ocHoBe nonb3oBaTens. PyHKUMSA NpenBapuTenbHOrO NpocMoTpa multicast ncnonbsyetcs
BMECTe C KOHTpOneMm paspelleHuii multicast. Hanpumep, B npynoxeHun BugeoagMMHUCTpaTop
KOHTPONMPYET HEKOTOPbIE NPEMUyM-KaHanbl, 3anyckast komaHgy ip igmp profile Ha nopTy unu
VLAN. Takum obpasom, oTnucaBLUMECS MONb30BaTENM HE CMOryT CMOTPETb 3TWU KaHanbl Mo
3anpocy. Ecnn nonb3oBaTenu XoTaT NPOCMOTPETL KaHarnbl 40 TOro, Kak OHW peLlar, nnaTuTb 3a
NPOCMOTP WM HET, MOXHO BKMIOUMTb dyHKUMIO multicast npegBapuTenbHOrO NpPoOCMOTPa,
Mo3BOMAIOLLYI0 Monb3oBaTensam 0e3 onnaTtbl NpocMaTpuBaTb MPEMUyM-KaHanbl B TeyYeHue
onpegeneHHoro nepuoga BpeMeHu (Hanpumep, 1 MUHyYTHI).

anaBneHMe MaKCUMalibHbIM KOJINYECTBOM npodmneﬁ, pa3pelweHHbIX Aansa
oaAHOBpPeMeHHOro 3anpoca

Ecnn ogHoBpeMeHHO 3anpalunBaeTcs CNMLIKOM MHoro multicast-tpadwmka, yctponcTteso byaet
CUMNbHO HarpyxeHo. HacTpoika makcMmanbHOro Konuyectsa npodurnen, paspeLleHHbIX Ans
OJHOBPEMEHHOr0 3anpoca, MOXeT rapaHTMpoBaTh MPOMNYCKHY CNOCOBHOCTL.

o Bbl mMoxeTe rnobanbHO OrpaHMyYnMTb KOMMYECTBO Npodunen, paspelleHHbIX Ans
OZlHOBPEMEHHOr0 3anpoca.

e Bbl Takke MOXeTe OrpaHuMyuTb KONMUYecTBO Mpodunen, paspelleHHbIX ansg
O[JHOBPEMEHHbIX 3arnpoCoB Ha MopTy.

YnpaBneHune Bxogom multicast-tpacpuka

3anyctmB KomaHay ip igmp snooping source-check port, 4yToObl BKMOYMTL NPOBEPKY MopTa
NUCTOYHMKA, Bbl MOXeTe OrpaHu4uMTb BBOA4 Multicast-Tpadmka A[ns npegoTBpalleHus
HeneranbHoro Tpadwuka.

e [Ecnu npoBepka nopTta WCTOMHWKA BKMOYEHA, JeranbHbIM CYMTAETCH  TOMbKO
multicast-Tpaduk, NoCTynarLWwmn ¢ NnopTa MapLupyTmMsaTopa; TpadmK U3 gpyrmx nopTtos
cuMTaeTca HeneranbHbiM 1 6yaet oTopoLueH.

o Korga npoBepka nopTa UCTOYHUKA OTKIIOYEHA, TpadumK, nocTynaroLwmi ¢ noboro nopTa,
cynTaeTca neranbHbIM.

Hactpowka npoBepku IP-agpeca ncrouHmka ansa multicast-tpadumka

Bkritoune npoBepky IP-agpeca nctodHuka, Bbl MoXXeTe orpaHmunTb IP-agpec multicast-tpaduka,
4YTOObI NPeaOTBPATUTL HE3AKOHHBIV TpaduK.

lMpoBepka IP-agpeca MCTOYHMKA BKOYaeT MPOBEPKY MUCXOOHbIX |IP-agpecoB onpeaenieHHbIX
npodounen n npocunen No yMonyaHuio.

e [lpoBepka ucxogHbix IP-agpecoB npodwunen no ymonyaHuio (Takke HasbiBaemas
NCXOAHOM NPOBEPKON cepBepa Mo YMOM4YaHui): ykasblBaeT ucxogHole IP-agpeca anga
Bcex npodunen multicast Bo Bcex VLAN. JleranbHbiM cuUMTaeTcsl  TOSbKO
multicast-Tpadomk, IP-agpec NCTOYHMKa KOTOPOro CoBMnagaeT C 3aAaHHbIM.
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o [lpoBepka wucxodHblx IP-agpecoB onpefenieHHbIX npodunen (Takke HasbiBaeMmas
limit-ipmc): ykasblBaeT ucxogHole IP-agpeca ansa onpegeneHHsix npocunen multicast 8
onpegeneHHblx VLAN. Cpegu multicast-tpaduka, nONYYEHHOrO OT KOHKPETHbIX
npocpunen multicast BHyTpu VLAN, TOnbko TOT, Yy KoToporo IP-agpec WCTOYHMKa
coBnagaeT C 3afaHHbIM, CHMTaeTca neranbHbiM U ByaeT nepecbinaTtbcs YCTPOUCTBOM
multicast; gpyron Tpadmk Oyaet oTOpoLLEH.

9.3.5.2. ConyTtcTBYHrOLAA KOHdUrypaums

HacTtpounka comnbTpaumnm npodunen
Mo ymonyaHuio Npochunu He PUNLTPYHOTCA U paspeLlatoT AOCTyN Nonb3oBaTenei.

YT1ob6bl oTdhunbTpoBaTh Npoduny multicast, 3anyctute Komangy ip igmp snooping filter B
pexume koHdurypaumm nHtepdenca nnm pexmme rnodanbHon KoHpurypauuum.

BkniouyeHue npeaBapuTenLHOro NpocMoTpa
MpensapuTenbHbI MPOCMOTP HE BKITHOYEH MO YMOMYaHMIO.

3anyctuTte komaHgy ip igmp snooping preview, YTobbl BKIOYUTL NpeaBapuTenbHbIA MPOCMOTP
W orpaHnynTb AuanasoH npodunen, paspelleHHbIX Ans npegsapuTenbHOro npocMoTpa
multicast.

3anyctute ip igmp snooping preview interval, 4ToBbl yCTaHOBUTb MPOAOIXUTENBHOCTb
npegsapuTensHOro npocMmoTpa multicast.

HacTtponka makcumanbHOro KonuyectBa npodunen, paspelleHHbIX Ans
OAHOBpPEeMeHHOro 3arnpoca Ha nopTty

Mo ymon4aHumio Konm4ecTBo npodunen, paspelleHHbIX NS OOHOBPEMEHHOro 3anpoca, He
OrpaHunyeHo.

3anyctute KomaHgy ip igmp snooping max-groups, 4tobbl HaACTPOMTb MaKCuManbHOEe
KONMYeCTBO Npodunewn, paspeLleHHbIX A5 OAHOBPEMEHHOro 3anpoca.

HacTpomnka makcumanbHOro konu4vecrtsa npodunen multicast, paspeLieHHbIX
rnob6anbHoO

Mo ymonuaHuio MakcMmanbHoe KonndecTso npodmnen multicast, paspelleHHoe B rnobansHoOM
macLiTadbe, coctaBnseT 65 536.

3anyctute komaHgy ip igmp snooping |2-entry-limit, 4ToObl HacTpouTb MakcumasnbHoe
KonuyecTtso npodmnen multicast, paspeLleHHbIx rnodanbHo.

BknioyeHne npoBepKu NOpTa UCTOYHMUKA
Mo ymonuyaHuio NpoBepka nopTa UCTOYHUKA He HacTpoeHa.

3anyctute kKomaHay ip igmp snooping source-check port, 4Tobbl BKNIOYMTE NPOBEPKY MOpTa
NCTOYHMKA.

BkntoyeHne npoBepku IP-agpeca UCTOUYHMKA
Mo ymonyaHuio nposepka IP-agpeca NCTOYHMKA OTKIOYEHa.

e 3anyctute komaHay ip igmp snooping source-check default-server address, 4To6bl
BKNIOYMTL MpoBepKy |IP-agpeca wctoyHuka W ykasaTtb |P-agpec WCTOYHMKA O
ymMornyaHuio (npuMmeHnMo K ntobomy npocpunio nobon VLAN).

e (HeobssaTtenbHOo) 3anycTtute KomaHay ip igmp snooping limit-ipmc vlan vid address
group-address server sourceaddress, UTobbl yka3aTb KOHKPETHbIN IP-agpec nctouHuka
ans onpegeneHHoro npodunsa koHkpetHon VLAN (MpyMeHMMO K onpeaeneHHoMmy
npodwunto kKoHkpeTHor VLAN).
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CHavana Heobxooumo BKMOYUTL NpoBepky |P-agpeca mcTouyHuka, 4ToObl ykasaTb agpec
WUCTOYHMKA MO YMOM4YaHUIO, a 3aTeM MOXHO YyKasdaTb KOHKPEeTHbI agpec WUCTOYHMKa Ang
onpegeneHHoro npoguna kKoHkpetHon VLAN. Ecnu agpec UWCTOMHMKA YyKasaH Aans
onpegeneHHoro npodung koHkpeTHon VLAN, multicast-Tpadmk onpegeneHHoro npodguns
OyneT npoBepATb agpec UCTOYHMKA, yKa3aHHbIA 3ToM KomaHgow. [pyron multicast-tpaduk
OyaneTt npoBepATb agpeca UCTOYHMKA MO YMOSYaHUIo.

9.3.6. IGMP-npocdunb

Mpodhmnbe multicast ncnonb3yeTca gns onpeaeneHus auanasoHa agpecoB multicast, koTopble
paspeLualoT Unn 3anpeLLaroT Nonb3oBaTeNio 3anpPoCUTh CChISIKY Ha apyrue OyHKUMK.

9.3.6.1. MpuHUMN paboTbl
Mpodunb ncnonb3yeTcs Ans onpeaeneHns ananasoHa agpecos multicast.

Korga pexum SVGL BkntodeH, npodunb SVGL ncnonb3yeTtcs Ans onpeaenexHvss ananasoHa
agpecoB multicast SVGL.

Korga counbTp multicast HacTpoeH Ha nHTepdence, Npodnsib UCNONb3YETCA AN onpeneneHns
AnanasoHa agpecoB multicast, koTopble pa3peLuaroT UM 3anpeLlatoT 3anpockl NoNb30BaTENs B
nHTepdence.

Korga HacTtpoeH counbTp VLAN, npoduns ncnonb3yeTcs Angd onpeaeneHns guanasoHa agpecos
multicast, koTopble paspeLlaloT Unn 3anpeLuaroT 3anpockl nonb3osartenen BHyTpu VLAN.

Koroa dyHKUMS npeaBapuTenbHOrO MPOCMOTPa BKMOYeHa, Npodunb UcnonbayeTcs Aans
onpedeneHuss auanasoHa agpecoB multicast, paspelleHHbIX AN NpeaBapUTENbHOro
npocMoTpa.

9.3.6.2. ConyTcTBYrOLAA KOHdUrypaums

HacTponka npocunsa
KoHdburypaums no ymonyaHumio:

o Cospante npounb, KOTOPLIN NO YMoN4YaHuio deny (3anpeLueH).
LWWarn HacTponku:
¢ 3anyctute komaHay ip igmp profile profile-number, ytobbl cozgaTe Npoduss.

e 3anyctute komaHay range low-address high_address, 4Tob6bl onpegennTb gManasoH
agpecoB multicast. [Ona kaxgoro npodmnst HACTPOEHO HECKONbKO AMana3oHOoB
agpecos.

e (HeobsizatenbHo) 3anyctute komaHgy permit mnu deny, 4tobbl paspewmntb Unu
OTKITOHMTL 3anpoc nosnb3oBaTtens (no ymonyaHuto deny). Ona kaxgoro npodouns
MOXXHO HaCTPOUTb TOJIbKO OAHY KOMaHAy permit unm deny.

9.3.7. IGMP QinQ
9.3.7.1. MpuHUMN paboTbl

Ha yctpownctee ¢ BkntoveHHbIM IGMP snooping u HacTpoeHHbiM nopTtom dotlg-tunnel (QinQ)
IGMP snooping 6yanet obpabatbiBath nakeTbl IGMP, nonydeHHble noptoM QIinQ, ncnonb3ys
cnepywowme aBa nogxoaa:

e [looxoa 1. Cospante 3anmcb multicast Bo VLAN, roe pacnonoxeHbl nakeTtol IGMP.
Mepecbinka naketoB IGMP Bo VLAN, roe aTM nakeTbl pacrnofioXeHbl, Ha3blBaeTCcs
npospadHor nepepayven. Hanpumep, npeanonoXxunm, 4To Arfs YCTPOWMCTBA BKITHOYEHO
IGMP snooping, nopT A o6o3HayeH kak nopt QinQ, VLAN no ymonyaHuio ans atoro
nopta — VLAN 1, 1 oH paspelaeT npoxoxaeHue naketos VLAN 1 n VLAN 10. Korga
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naket Query multicast otnpaendetca u3a VLAN 10 Ha nopt A, IGMP snooping
ycTaHaBnueaeT 3anncb multicast gna VLAN 10 n nepecbinaet naket Query multicast
Ha nopTt mapwpyTtnsatopa VLAN 10.

o [logxon 2. Cosgante 3anmcb multicast Bo VLAN no ymonudaHuio nopta QinQ.
MukancynupyinTte multicast-nakeT ¢ nomouwbto Tera VLAN BUpTyanbHOW fOKanbHON
CeTu No yMOSYaHu, B KOTOPOW pacrnonoxeH nopt QIinQ, n nepecbinante nakeT B
npegenax VLAN no ymon4yaHuio. Hanpumep, npegnonioxum, 4Tto Ofns YCTPOWCTBa
BkrtoyeHo IGMP snooping, nopT A ob6o3HaveH kak nopt QinQ, VLAN no ymonyaHuo
ans atoro nopta — VLAN 1, n oH paspelwaeTt npoxoxgeHune naketos VLAN 1 u
VLAN 10. Korga nakeT Query multicast otnpasnsetcs u3 VLAN 10 Ha nopT A, IGMP
snooping yctaHaenueaeT 3anunck multicast ana VLAN 1, nHkancynupyet naket Query
multicast ¢ Terom VLAN 1 1 nepecbinaeT nakeT Ha nopT MapwpyTtusatopa VLAN 1.

9.3.7.2. ConyTtcTBYyOLWWAA KOHpUrypaums

Hactpounka QinQ
Mo ymonuyanuio IGMP snooping paboTaeT B pexunme, ykazaHHOM B nogxoae 2.
3anyctute komaHay ip igmp snooping tunnel, 4Tobbl peanuaosaTb nogxoq 1.

9.3.8. IGMP Querier

B cetn ¢ yctponcteom multicast ypoBHA 3 9TO ycTponcTBo multicast ypoBHA 3 OeNCTBYET Kak
IGMP querier. B aTom crnydyae yCTPONCTBY YPOBHS 2 4OCTAaTOYHO TONbKO NPOCNyLUMBaTbL NakeTbl
IGMP, 4yTO6bl yCTaHOBUTL M OBCRyXMBaTb 3anUCb NepechbisikK, peanuadysa multicast-paccbinky
YPOBHS 2.

B cetn 6e3 yctponctea multicast ypoBHst 3 ycTponcTBO multicast ypoBHs 2 JOMKHO ObiTb
HacTpoeHo ¢ pyHkumnen IGMP querier, 4yToObl YCTPONCTBO MOrfo npocnywmeaTtb naketbl IGMP.
B atom cny4yae ycTpoWCTBY YypoOBHsI 2 HeobxoamMmo gencTteoBaTth kak IGMP querier, a Takke
npocnywwmsatb nakeTbl IGMP, 4yToGbl yCTaHOBUTL U MOAAEPXMBATb 3anuCb Mepecbinikv Ans
peanusaumm multicast ypoBHs 2.

9.3.8.1. NMpuHUMN paboTbl

YcTponcTBo ypoBHA 2 gencteyeT kak IGMP querier, nepuognyeckn otTnpaensasd naketbl Query
IGMP, npocnywmas un obcnyxueasa naketbl Report IGMP, Ha koTopble OTBeYaeT Nosfib3oBaTenb,
a Tawkke cos3gaeT 3anucb multicast-nepecbinku  ypoBHs 2. Bbl  MOXeTe HacTpouTb
COOTBETCTBYIOLINE NapameTpbl naketoB Query, oTnpaensembix IGMP querier, nocpeacTBom
KOHdburypaumm.

Korga yctponcteo nonyyaet naket Protocol-Independent Multicast (PIM) nnu Distance Vector
Multicast Routing Protocol (DVMRP), oHO cuMTaeT, 4To B CETU CYLLUECTBYET MapLupyTu3aTop
multicast, koTopbI GyaeT genicteoBaTb Kak IGMP querier, n oTknto4daeT pyHKUMo querier. Taknum
obpasom, mapwpyTtusaumsi IGMP He ByageT 3aTpoHyTa.

Korga yctponctBo nonydaeT naketbl Query IGMP oT pgpyrmx ycTpomcTB, OHO 6yaer
KOHKYpUpoBaTb C Apyrmmu yctporcteamm 3a IGMP querier.

Bknro4yeHune cpyHkumm Querier
Bbl MmoeTe BktounTb querier ans koHkpeTHon VLAN mnm ans scex VLAN.

Tonbko korga yHKUMA rnobanbHOro querier BKMYeHa, 3anpockl Ana onpegeneHHbix VLAN
MOryT BCTYNUTbL B CUNY.

Yka3saHue Bepcun IGMP gna Querier

Bepcusa IGMP, ucnonb3dyemas Ana oTnpaBky naketoB Query, MOXeT ObiTb HacTpoeHa Kak
IGMPv1 unu IGMPv2.

330
@ ) QTECH
MWP [OCTYMHEE




PykoBoacTeo no Hactponke cepus QSW-7600

HacTtponka IGMP snooping " www.gtechu |

HacTtpouka IP-agpeca ncrouHmka Querier

Bbl MOXXeTe HacTpouTb IP-agpec NCToYHMKa nakeTa Query, OTnpaBneHHOro querier, Ha OCHoBe
VLAN.

Ecnu IP-agpec nctoyHuka querier He HaCTPOEH, querier He BCTYNUT B CUry.

Hactpowka uHtepBana 3anpoca Querier

Bbl MOXeTe HacTpouTb MHTepBarsbl OTNPaBkM rMobanbHbIX NakeToB Query Ha OCHOBE pasHbIX
querier-oB B pa3Hbix VLAN.

HacTtpoiika MakcuManbHoro BpemeHu oTBeTa naketa Query

Bbl MOXeTe HacTpouTb MakcMmarnbHOEe BpeMmsi oTBeTa, nepedaBaemoe naketoMm Query,
oTnpasneHHbiM querier. Mockonbky IGMPv1 He noggepxvBaeT nepedavyy MakCUManbHOMO
BpemMeHu oTBeTa naketoM Query, 3Ta KOHUrypaumss He BCTynaeT B Cuny, Korga querier
ncnonedyet IGMPV1. Bbl MOXeTe HacTpoUTb pa3HOe MakCUMarnbHoe BpeMs oTBeTa Ans querier-
OB B pasHbix VLAN.

Hactpoika BpemeHu yctapeBaHua Querier

Ecnn B cetm cywecTtByloT gpyrve 3anpocbl IGMP, cyulecTBylollee YCTpOMCTBO OyaeT
KOHKypupoBaTb C ApyrMMmu querier-amun. Ecnun cywecTBytollee YCTPOMCTBO HE MOXeT ObITb
BblIOpaHO M HaxoguTCcA B COCTOSHWWM nhon-querier, Tammep ycTtapeBaHus querier-a 6ygeTt
BKITtOYeH. Mo ncteyeHnn BpemeHn Tanmepa gpyrune querier-ol B CETU CHUTAOTCH UCTEKLWNUMU, U
cyulecTByloLee ycTponcTeo byaeT BO30OHOBEHO B kKadecTBe querier.

9.3.8.2. ConyTcTBYrOLWAana KOHdUrypaums

Bknro4yeHune cpyHkummn Querier
Mo ymonuaHuio yHKUMS querier yCTpomcTBa OTKIoYeHa.

3anyctute komaHgy ip igmp snooping querier, YTobbl BKMUUTL (PYHKUMIO rrobanbHOro
querier.

3anycTtute KomaHgy ip igmp snooping vlan num querier, 4YToObl BKMOYMTE (PYHKUMIO querier
ana onpegeneHHbix VLAN.

YkasaHue Bepcumn IGMP gna Querier
Mo ymonuaHuio querier ucnonedyet IGMPV2.

3anyctuTe KomaHgy ip igmp snooping querier version, 4Ytobbl HACTPOUTL rNOb6anbHY BEPCUIO
guerier.

3anycTtute KomaHay ip igmp snooping vlan querier version, 4tobbl ykaszaTb BEpCcuto querier
OnA KOHKpeTHbIX VLAN.

Hactponka IP-agpeca uctouHuka Querier
Mo ymonuaHuio IP-agpec ncrodnmnka Querier paeeH 0.

3anyctute komaHay ip igmp snooping querier address, 4ToObl BKNOUNTL rnobanbHble
IP-agpeca MCTOYHMKa querier-oB.

3anyctute komaHay ip igmp snooping vlan querier address, 4toObl ykasatb IP-agpeca
NCTOYHMKA querier-oB B onpeaeneHHbix VLAN.

Hactpownka Query nHtepBana Querier-a
Mo ymonyaHuio nHtepsan Query coctaenset 60 cekyHA.

3anycTtute komaHay ip igmp snooping querier query-interval, 4To6bl BKMOUYATE rNob6anbHbIn
nHTepsan Query onsa querier-oB..
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3anyctute ip igmp snooping vlan querier query-interval, 4yTobbl ykasaTb rnobanbHbif
uHTepBan Query ans querier-os B onpeaeneHHbix VLAN.

HacTtponka makcumManbHOro BpeMeHu oTBeTa naketa Query
Mo ymonuaHuto MmakcumansHoe Bpems oteeTa naketa Query cocrasnset 10 c.

3anyctute komaHgy ip igmp snooping querier max-response-time, 4Tobbl HacTpouTb
MaKcuMmarnbHoe Bpems oTBeTa naketoB Query, oTnpaBnsaemMblx rinodanbHbIMK querier-amu.

3anyctute komaHgy ip igmp snooping vlan querier max-response-time, 4ToGbl ykasaTb
MaKkcumaribHoe BpeMs oTBeTa naketoB Query, oTnpaBrieHHbIX querier-amu B onpefeneHHbIX
VLAN.

Hactpoika BpemeHu yctapeBaHua Querier
Mo ymonuaHuio BpeMs ycTapeBaHua querier-a coctasnseT 125 c.

3anyctute koMaHgy ip igmp snooping querier max-response-time, 4Tobbl HACTPOUTL BpPEMS
ycTapeBaHus rnobanbHbIX querier-os.

3anyctute komaHay ip igmp snooping vlan querier max-response-time, 4tobbl HacCTpoOUTb
BpeMs ycTapeBaHus querier-oB B onpegeneHHbix VLAN.

9.4. KoHdmrypauusa

KoHdurypaums OnucaHue u KOMaHAa

HacTtponka ocHoBHbIX | [lomkeH 6bITb BolbpaH ntobown ns pexumos IVGL, SVGL n IVGL-SVGL
dyHKUNI IGMP

snooping (p&XUM | i igmp snooping ivgl BknioyaeT rno6ansHoe IGMP
IVGL snooping B pexxume IVGL
no ip igmp snooping vlan num Otknovaetr IGMP  snooping
ansa VLAN

HacTpornka ocHOBHbIX | [JomkeH ObiTb BbibpaH ntobon na pexnmvos IVGL, SVGL n IVGL-SVGL.

dYHKLIMI IGMP | OH ucnonb3yetca ans skntodeHnsa IGMP snooping B pexxume SVGL
snooping (pexunm
SVGL ip igmp snooping svgl BkntovaeTt rnobanbHoe IGMP

snhooping B pexxume IVGL

no ip igmp snooping vlan num Otknovaetr IGMP  snooping
ana VLAN

ip igmp snooping svgl profile | HactpauBaeT npocdmne SVGL
profile_num

ip igmp snooping svgl vlan YkasbiBaetT SVGL  Shared
VLAN

ip igmp snooping svgl subvlan YkasbiBaeT SVGL sub VLAN
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KoHdurypauus

OnucaHve n kKomaHAaa

HacTporika oCHOBHbIX

[onxeH 6bITb BbIGpaH ntoboi ns pexunmvos IVGL, SVGL n IVGL-SVGL.

00paboTKM NakeToB

dYHKLIMI IGMP | OH ucnonb3yetca ansa sknoveHns IGMP snooping B pexume IVGL-
snooping (pexum | SVGL
IVGL-SVGL)
ip igmp snooping ivgl-svgl Bknoyaet rnobanbHoe IGMP
snooping B pexume IVGL-
SVGL
no ip igmp snooping vlan num Otkntovaetr IGMP  snooping
ansa VLAN
ip igmp snooping svgl profile | HactpaneaeT npoduns SVGL
profile_num
ip igmp snooping svgl vlan YkasbiBaetT SVGL  Shared
VLAN
ip igmp snooping svgl subvlan YkasbiBaeT SVGL sub VLAN
HacTtponka (OnuuoHanbHo) OH ncnonbayeTcd A5 HACTPOWKN COOTBETCTBYHOLLMX

KOHpurypaumm obpaboTkm nakeToB NPOTOKOa

ip igmp snooping vlan vlan-id
mrouter interface interface-id

HactpaunsaeTt cTaTu4eckum
nopT MapLipyTusaTopa

ip igmp snooping vlan vid static HactpauBaet cTaTnyeckum

group-address interface interface- = nopT-y4acTHUK

type interface-number

ip igmp snooping vlan vlan-id | Bkniovyaet OVHamMunyeckoe

mrouter learn pim-dvmrp n3yyeHue nopToB
MapLupyTM3aTopa

ip igmp snooping dyn-mr-aging- HacrtpauBaet Bpems

time time ycTapeBaHus nopTa
ONHaMNYECKOro
MapLupyTM3aTopa

ip igmp snooping host-aging-time | Hactpaueaet Bpems

time

yCtapeBaHua OUHaMN4Y€eCKOro
nopTta-y4vyacTHUKa
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response-time time

KoHdurypauus OnucaHue u KomaHaa
HacTtponka ip igmp snooping fast-leave | BkniodaeT dYHKLMIO
0b6paboTkM NnakeToB enable immediate-leave ans
ONHaMNYECKOoro
nopTa-y4acTtHuka
ip igmp snooping query-max- | HactpamBaeT MakcumarnbHoe

Bpems oTBeta naketa Query
IGMP

ip igmp snooping suppression
enable

Bknovaer nopgasreHue
naketoB Report IGMP

profile-number

HacTtpowka (OnuuoHanbHo) MapaHTMpyeTca GesonacHoCTb, Korga nonb3oBaTterb
ynpasneHuns 3anpawmsaeT npoduib multicast
6e30nacHOCTbI0
IGMP ip igmp snooping filter profile- HactpanBaet unbTpauuo
number npocunen ansd jocrtyna
nonb3oBarenen
ip igmp snooping vlan num filter | HactpanBaet unbTpauuto

npodounen ans kaxgon VLAN
ANs gocTyna nonb3oBaTtenemn

ip igmp snooping [2-entry-limit
number

HactpanBaeT MakcumanbHoe

KONnM4ecTBO npodounen
rnodanbHO ans aocTtyna
nonb3oBaTteneun

ip igmp snooping max-groups
number

HactpanBaeT MakcumanbHoe

KONM4ecTBO AVNHaMUYeCKNX
npogounen ans pocTtyna
nonb3oBaTenemn

ip igmp snooping source-check
port

BknovaeT npoBepky |IP-agpeca

MCTOYHMKA, YTO rapaHTupyeT
neranbHOCTb
multicast-tpadomka 13 nopTa
MapLupyTM3aTopa
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vid address group-address server
source-address

KoHdurypauus OnucaHue u KomaHaa
HacTtpowka ip igmp snooping source-check | BkntoyaeT npoepky IP-agpeca
ynpasneHus default-server address NCTOYHUKA.
Fgﬁﬂo;acmcmro Multicast-Tpadwmik, IP-agpec
= MCTOYHMKA KOTOpOro
COOTBETCTBYET yKa3aHHOMY
IP-appecy NCTOYHUKA,
cuntaeTca neranbHbIM
Tpadumkom
ip igmp snooping limit-ipmc vlan | YkasbiBaeT VLAN. B

multicast-Tpaduke
multicast-agpecoB neranbHbIM
TpaduKoM cuMTaeTcs TOT, Yen
IP-agpec NCTOYHUKA
COOTBETCTBYET yKaszaHHOMY
IP-agpecy nctoyHuka

ip igmp snooping preview profile-
number

BkntovaeT PYHKUMIO
npeaBapuTenbHOro NPOCMoTpa
ANS yKasaHHOro npoduns

ip igmp snooping preview interval
num

HactpaunsaeTt
NPOAOIHKNTENBHOCTD
npeaBapuTenbHOro NpocMoTpa

HacTtpovka npoduns

(OnuuoHanbHo) OH ucnonb3yeTcs Ansa onpefeneHnss guanasoHa

VLAN (VID), nepeHocumMoro naketamm

IGMP agpecoB multicast, koTopble paspellaloT UM 3anpewarT OoCcTyn
NonNb30BaTENbCKOro XocTa
ip igmp profile profile-number Cospgaet npodhunb
range low-address high_address HacTtpauBaeTt AnanasoH
npodgouns
permit Paspewaet goctyn
NONb30BaTENbCKOro XocTa
deny 3anpeliaeT goctyn
NONb30BaTENbCKOro XocTa
HacTtponka (OnumoHanbHO) Ncnonb3yeTcs Ana HacTponkn nHTepdenca QinQ anga
QinQ nepecbifikn multicast-naketoB ¢ UCNoNb3oBaHWEM MAEHTUdMKaTopa
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KoHdurypauus OnucaHue u KomaHaa
HacTtponka ip igmp snooping tunnel HacTtpauBaeTt QinQ ans
QinQ npo3pavyHon nepenayn
nakeTtoB IGMP
HacTtpownka (OnumoHanbHo) Wcnonb3dyeTca ANA BKAYEHUs YyHKUUK querier
Querier IGMP B ceTu 6e3 yctponcTtea multicast ypoBHs 3

ip igmp snooping querier

BkntovaeTt
rnobanbHOro querier

YHKUMIO

ip igmp snooping vlan num

querier

BkntovaeT querier ansa VLAN

ip igmp snooping querier version
num

YkasbiBaeT Bepcuio IGMP ans
querier-oB rnobansHo

ip igmp snooping vlan num
querier version num

YkasbiBaeT Bepcuto IGMP gns
querier-a VLAN

ip igmp snooping querier address | HactpauBaet IP-agpec

a.b.cd NCTOYHUKA querier-oB
rnobansHO

ip igmp snooping vlan num HactpauBaet IP-agpec

querier address a.b.c.d

NCTOYHUKa gnsa querier-a VLAN

ip igmp snooping querier query-
interval num

HactpansaeT nHTepBan Query
Ans querier-oe rnodaneHO

ip igmp snooping vlan num
querier query-interval num

HactpaunBaeTt nHtepsan Query
ans querier-a VLAN

ip igmp snooping querier max-
response-time num

HactpanBaeT MakcumanbHoe
BpeMsi oOTBeTa [Ns MNakeToB
Query rnobarnksHo

ip igmp snooping vlan num
querier max-response-time num

HactpanBaeT MakcumanbHoe
Bpems oTeBeTa naketoB Query
ansa VLAN

ip igmp snooping querier timer
expiry num

Hactpaunsaet Tanmep
ycTapeBaHusa [Ans querier-os
rno6anbHO
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KoHdurypauus OnucaHue u KomaHaa
HacTtponka IGMP | ip igmp snooping vlan num | HacTtpanBaeT Tanmep
Querier querier timer expiry num ycTapeBaHua pgns querier-a
VLAN

9.4.1. HacTtponka ocHOBHbIX ¢pyHKUMK IGMP snooping (pexum IVGL)

9.4.1.1. 3chdeKT KoHUrypaumm

o  Bknounte IGMP snooping anga peanusauun multicast yposHs 2.
e [lpepoctaBbTe He3aBUCUMBbIE cepBuchl multicast ona kaxagon VLAN.

9.4.1.2. NMpnmeyvaHun

Multicast IP-agpecauusi He MOXeT OblTb peanu3oBaHa B pexume SVGL. Ecnv Heob6xoaumo
ncnones3oBaTb multicast IP-agpecaumio, Boibepute pexum IVGL.

9.4.1.3. lWarn HacTponku

BkntoyeHue rno6ansHoro IGMP snooping B pexume [VGL
Ob6sa3aTenbHbIN.

Mocne Toro, kak IGMP snooping BkrtoYeHo rnobansbHo, ata pyHKumMa ByaeT BkoveHa nsi Bcex
VLAN.

Ecnn He ykaszaHO WHOe, pekomeHayeTcs 3anycTuTb rnobanbHoe IGMP snooping Ha Bcex
YCTPONCTBAXx, NOAKMIOYEHHbIX K XOCTaM Mosib3oBaTeneun.

OTtknro4yeHue IGMP Snooping ana VLAN

(OnuuoHanbHO) Bbl MOXeTe Mcnonb3oBaTb 3Ty PYHKUMIO, €Cnu xoTute oTkNunTb IGMP
shooping B onpegeneHHbix VLAN.

Tonbko ecnu rnobansHoe IGMP snooping BKMOYEHO, €ro MOXHO OTKOYMTL B ONpedesieHHbIX
VLAN.

B pexnme IVGL kaxgas VLAN MOXeT nonb3oBaTbCs He3aBUCUMMbIMKW cepBucamu multicast.
OtknoveHne  kakmx-nmbo cepsucoB multicast VLAN He noBAndeT Ha  CEPBUCHI,
npegocrasngemMble ApYyrumMu.

9.4.1.4. NpoBepka

e 3anyctute komaHgy show ip igmp snooping gda-table, 4To6bl 0TOGPa3nTL TAbONMLY
nepecbinkn IGMP snooping, n ydeamtech, YTO NOPTbI-y4aCTHUKM BKITHOYAKOT TOSbKO TE,
KOTOpble MOAKMYaTCA K XOCTaM-y4aCTHUKaM.

e 3anyctute kKomaHgy show ip igmp snooping, 4TOObI OTOGpa3nTb GasoByto
nHdopmaumio 06 IGMP snooping n ybeanTtbcs, 4to IGMP snooping paboTaeT B pexume
IVGL.
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9.4.1.5. CBsAA3aHHbIe KOMaHAbI

BknroyeHune rnob6ansHoro IGMP snooping B pexume [VGL

KomaHpa ip igmp snooping ivgl
KomaHaHbIn Pexwum rnobanbHon koHUrypaumm
pexum

PykoBoactso no
NCMNonb30BaHNIO

MNMocne BbINONHeHMA aTon KomaHabl IGMP snooping GyaeT 3anyweHo BO
Bcex VLAN.

Mo ymonuyaHuio IGMP snooping OTKNO4YeHO

OTkntoyeHue IGMP Snooping ana VLAN

KomaHga show ip igmp snooping gda-table
KomaHaHbIN Pexwum rnobansHon KoHUrypauum
pexnm

PykoBoacteo no
NCMNOnb30BaHUIO

Tonbko ecnu rnobancHoe IGMP snooping BKIKOYEHO, €ro MOXHO
OTKNO4YMTL B onpeaeneHHbix VLAN.

B pexwume IVGL Bbl MmoxeTe oTkntountb IGMP snooping B no6on VLAN

OTtob6paxeHue 3anucu IGMP snooping

KomaHga show ip igmp snooping gda-table
KomaHaHbIn Pexum npusunermposaHHoro EXEC, pexum rnobanbHon KoHdurypaumm
pexnm NN pexmnm KoHdurypaumm nutepgenca

PykoBoacteo no
MCNONb30BaHNIO

OTa KoMaHga ucrnonb3yeTcst A4S NPOBEpPKU TOro, YTO MOPTbl BKIOYAKT
TONbKO Te, KOTopble MOAKMIYaTCS K XOCTaM-y4acTHUKaM

OTobpaxeHue padbouero pexuma IGMP Snooping

KomaHga show ip igmp snooping
KomaHaHbIn Pexum npusunernposaHHoro EXEC, pexum rnobanbHon koHdurypaumm
pexnm NN pexmnm KoHdurypaumm nHtepgenca

PykoBoacteo no
NCNOSb30BaHNIO

Ecnn ycTtponcteo pabotaet B pexume IVGL, oTobpaxkaeTcst criegyowlas
nHdopmaums:

IGMP Snooping running mode: IVGL

(@ orecy
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9.4.1.6. NMpumep KoHcpuUurypauumn

NpenoctaBneHue cepBucoB multicast ypoBHs 2 ansa xoctoB noacetu (Subnet)

CueHapun:
MCTOYHMK
Yctponcteo A
VLAN1:192.168.1.1
10.1.1.1/24
Yerpowctso B
Fa 0/4
"I;IpMeMHMK 1
- MpuemHuk 3
PucyHok 9-5.

A — 3T0 MapwpyTmsatop multicast, NOAKNIOYEHHLIN HEMOCPEOCTBEHHO K

NCTOYHUKY multicast.

B — ycTpoMCTBO ypOBHA 2, MOAKMYEHHOE HEenocpedcTBEHHO K

NonNb30BaTENbCKOMY XOCTY.

Mpuemnuk 1, Mprnemuuk 2 n Mpremunk 3 npuHagnexat VLAN 1
LWarn e Hactponte IP-agpec n VLAN.
glelCTRRkH e Bkniounte multicast-maplupyTusaumio Ha A U BKIIOYMTE MPOTOKOM

multicast-mapLpyTtnsauumn Ha nHtepdence yposHs 3 (Gi0/1 n VLAN 1).
e Bkntounte IGMP snooping Ha B v Bbibepute pexum IVGL

A A# configure terminal

A(config)# ip multicast-routing

A(config)# interface GigabitEthernet 0/1
A(config-if-GigabitEthernet 0/1)# ip pim sparse-mode
A(config-if-GigabitEthernet 0/1)# exit

A(config)# interface vlan 1

A(config-if-VLAN 1)# ip pim sparse-mode
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A(config-if-VLAN 1)# exit

vlan1

B B# configure terminal
B(config)# ip igmp snooping ivg
MNMpoesepka | OTnpaBbTe nakeTbl U3 nctoyHuka (10.1.1.1) B G (229.1.1.1), 4yto6bl AOGaBUTL
MprnemHuk 1 B G.
e VYb6egutecb, 4to naketel (10.1.1.1 wn  229.1.1.1) nony4veHbl
MpnemHukom 1.
e OrtobpasuTte 3anuck nepeagpecauumn IGMP snooping Ha B n ybeautecs,
yto nopT (10.1.1.1, 229.1.1.1, 1) BkntoyaeT Tonbko Fal/2.
e [lpoBepbTe, ycTaHoBneH nn pabounin pexunm IGMP snooping Ha IVGL
B B# show ip igmp snooping gda-table

Multicast Switching Cache Table
D: DYNAMIC

S: STATIC

M: MROUTE

(*,224.1.1,1):

VLAN(1) 2 OPORTS:
FastEthernet 0/1(M)
FastEthernet 0/2(D)

B# show ip igmp snhooping

IGMP Snooping running mode: IVGL

IGMP Snooping L2-entry-limit: 65536
Source port check: Disable

Source ip check: Disable

IGMP Fast-Leave: Disable

IGMP Report suppress: Disable

IGMP Global Querier: Disable

IGMP Preview: Disable

IGMP Tunnel: Disable

IGMP Preview group aging time : 60(Seconds)
Dynamic Mroute Aging Time : 300(Seconds)
Dynamic Host Aging Time : 260(Seconds)
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IGMP Snooping state: Enable

Multicast router learning mode: pim-dvmrp
IGMP Fast-Leave: Disabled

IGMP VLAN querier: Disable

IGMP VLAN Mode: STATIC

9.4.1.7. PacnpocTpaHeHHble OLWNOKKU

HenpasunbHbI paboyun pexum IGMP snooping.
9.4.2. HacTtpoika ocHOBHbIX ¢pyHKUMMU IGMP snooping (pexum SVGL)
9.4.2.1. 3chdeKT KoHdUrypaumm

e Bkmounte IGMP snooping u Bblbepute pexum SVGL gns peanusauum multicast
YPOBHS 2.

o [logenuteck cepBmncamm multicast VLAN.

9.4.2.2. lWlarn HacTponku

Bknro4yeHue rnobanbHoro IGMP snooping B pexume SVGL
Ob6sa3aTenbHbIN.
Bkntounte rmobaneHoe IGMP snooping B pexnve SVGL.
HacTtponTe ananasoH cBssaHHbIX npodunen SVGL.

Yka3aHue SVGL Shared VLAN

(OnuuoHanbHo) Mo ymonuanmo VLAN 1 wmcnonb3yetca kak Shared VLAN. Bbl moxeTte
HaCTpOUTb 3Ty KOHUrypaumio onsa gpyrux napameTpos.

YkaszaHue SVGL sub VLAN

(OnuuoHanbHo) Mo ymonuaHuio Bce cetn VLAN ncnonbaytoTes B kavectse sub VLAN SVGL u
MOryT COBMECTHO ucrnonb3oBaTb cepBucbl multicast Shared VLAN. Bbl MoxeTe HacTpouTb 3Ty
KOHpMrypauuo ons apyrux napameTpos.

9.4.2.3. NpoBepka

e 3anyctute KomaHgy show ip igmp snooping, 4TOObI OTOGpa3nTb GasoByto
nHdopmaumio o IGMP snooping 1 ybeautbces, yto IGMP snooping paboTaeT B pexume
SVGL.

e 3anyctute komangy show ip igmp snooping gda-table, 4TOGBLI nNpoBEPUTH
npasunnbHOCTb opMnpoBaHmus 3anucer multicast mexagy VLAN.
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9.4.2.4. CBAA3aHHble KOMaHAbI

BkntoyeHue rnob6anbHoro IGMP snooping B pexume SVGL

KomaHpa ip igmp snooping svgl
KomaHaHbIn Pexum rnobanbHon KoHUrypauum
pexum

PykoBoacteo no
NCMNonb30BaHNIO

Mo ymonyaHuto IGMP snooping OTKIOYEHO.

Mocne Boibopa pexuma SVGL Heobxoanmo cBs3aTb AuanasoH npodunen

BHYTpU agpecosB multicast SVGL

HacTtpounka npocpuna SVGL

KomaHga ip igmp snooping svgl profile profile_num

Onuncanne profile_num: HacTpanBaeT SVGL ansa cesasbiBaHUA npodung
napameTpa

KomaHaHbIn Pexwum rnobansHon koHUrypaumm

pexum

PykoBoacteo no
MCNONb30BaHNIO

Mo ymonuaHuio ¢ SVGL He ¢BsidaH HM OaMH Npodusnb

YkaszaHue SVGL Shared VLAN

KomaHga ip igmp snooping svgl vlian vid
Onuncanne vid: ykasbiBaeT Ha VLAN
napameTpa

KomaHaHbIn Pexnm HacTponkm nHtepdenica
pexunum

PykoBoactBo no
NCNOSb30BaHMIO

Mo ymonuanmio VLAN 1 ncnonb3syetcs kak Shared VLAN

YkaszaHue SVGL sub VLAN

@ §) QTECH
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KomaHga ip igmp snooping svgl subvlan vid-range
Onuncanne vid-range:  ykasbiBaeT wugeHtudpukatop VLAN  wnum  guanasoH
napameTpa naeHTtudukatopos VLAN
KomaHaHbIn Pexnm HacTponkm nHtepdgerica
peXunm
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Pykosoactso no | Mo ymonyaHuio Bce cetn VLAN, kpome Shared VLAN, ncnonb3yoTcs Kak
ncnons3oBaHuio | sub VLAN-bI

OTtobpaxeHue padbouero pexuma IGMP Snooping

KomaHpa show ip igmp snooping
KomaHaHbIv Pexum npusunervposanHoro EXEC, pexum rnobanbHowm KoHdurypaumm
pexum NN pexunm KoHdurypauum nHtepderica

PykoBogcteo no | Ecnu yctponcteo paboTtaeT B pexume SVGL, otobpaxaeTtca crnegyoLwlas
MCMNONb30BaHUIO | MHOpPMaLNS:

IGMP Snooping running mode: SVGL

9.4.2.5. NMpumep KoHcurypauumn

BknroyeHne SVGL Ha ycTponcTBe gocTtyna
CueHapui:

MNcTouHMK 1
10.1.1.2/24

Yerponcteo A

VLAN1:192.168.1.1
10.1.1.1/24

Yctponcteo B

Gi 0/4

]

MpuemHuk 1 MpuemHuk 2 MNpuemHuk 3
PucyHok 9-6.
A — 370 mapuwpyTusaTtop multicast, nogknOYEHHbI HENOCPEACTBEHHO K

ncTovHMKy multicast.

B — yCTpoOMCTBO YpPOBHA 2, [MOAKMIOYEHHOE HEenocpencTBEHHO K
NonNb30BaTENbCKOMY XOCTY.

Mpuemuuk 1 nogkntoyeH kK VLAN 2, MNMpmnemHmk 2 nogkrodeH K VLAN 3, a
MpuemHuk 3 nogknodeH Kk VLAN 4
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Warun e Hactpownte IP-agpec n VLAN. (nponyLieHo)
HaCTPOWKN e Brmouute multicast-mapwpytusaumio Ha A M BKIKOYUTE MPOTOKON
multicast-mapwpytnsauum Ha uHTepdence yposHsa 3 (GiO/1 n
VLAN 1).
e Bkmounte IGMP snooping Ha B 1 BeiGepuTe pexum SVGL.
e HacTponTe AnanasoH cBA3aHHbIX agpecoB multicast SVGL Ha B
A A# configure terminal
A(config)# ip multicast-routing
A(config)# interface GigabitEthernet 0/1
A(config-if-GigabitEthernet 0/1)# ip pim sparse-mode
A(config-if-GigabitEthernet 0/1)# exit
A(config)# interface vlan 1
A(config-if-VLAN 1)# ip pim sparse-mode
A(config-if-VLAN 1)# exit
B B# configure terminal
B(config)#ip igmp profile 1
B(config-profile)#permit
B(config-profile)#range 224.1.1.1 238.1.1.1
B(config-profile)#exit
B(config)#ip igmp snooping svgl
B(config)#ip igmp snooping svgl profile 1
MpoBepka OtnpaBbTe nakeTbl U3 uctoyHmka (10.1.1.1) B G (229.1.1.1) n gobasbTe
Mpuemnuk 1, Mpmnemuuk 2 n MNMprnemuuk 3 B G.
e Yb6egutecb, 4to naketol (10.1.1.1 wn 224.1.1.1) nony4yeHsbl
Mpunemuukom 1, NpuemHmkom 2 u MNpremMHmnkom 3.
e Ortobpasute 3anucb nepecbinkn IGMP snooping Ha B u ybegutecs,
yTo nopThl (*, 224.1.1.1, 1) BkmovaroT Gi0/2, Gi0/3 n Gi0/4.
e [lpoBepbTe, ABndeTca nu padbounm pexumom IGMP snooping SVGL
B B# show ip igmp snooping gda-table
Multicast Switching Cache Table
D: DYNAMIC
S: STATIC
M: MROUTE
(*,224.1.1,1):
VLAN(2) 1 OPORTS:
GigabitEthernet 0/2(D)
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VLAN(3) 1 OPORTS:
GigabitEthernet 0/3(D)
VLAN(4) 1 OPORTS:
GigabitEthernet 0/4(D)

B# show ip igmp snooping

IGMP Snooping running mode: SVGL

IGMP Snooping L2-entry-limit: 65 536
SVGL vlan: 1

SVGL profile number: 1

Source port check: Disable

Source ip check: Disable

IGMP Fast-Leave: Disable

IGMP Report suppress: Disable

IGMP Globle Querier: Disable

IGMP Preview: Disable

IGMP Tunnel: Disable

IGMP Preview group aging time : 60(Seconds)
Dynamic Mroute Aging Time : 300(Seconds)
Dynamic Host Aging Time : 260(Seconds)

9.4.2.6. PacnpocTpaHeHHble OWNOKN

e [Mpodmnb SVGL He HacTpoeH.
o  OTtnpaeneHHbIn multicast-tpadmk He BxoauT B npodmnbe SVGL.

9.4.3. HacTtponka ocHOBHbIX ¢pyHKUMK IGMP snooping (pexum IVGL-SVGL)
9.4.3.1. 3hdeKT KoHduUrypaumm

o  Bxntounte IGMP snooping u Beibepute pexum IVGL-SVGL ansa peanusaumm multicast
YpOBHS 2.

e [Mpodmnu SVGL moryT coBMecTHO Ucnosnb3oBaTb cepBuckl multicast.
o [Mpodmnu, otnmuHble ot SVGL (non-SVGL), paboTtatoT B pexume IVGL.

9.4.3.2. llarn HacTponku
Bknro4yeHue rnobanbHoro IGMP snooping B pexume IVGL-SVGL
Ob6s3aTenbHbIN.
Bknitounte rmobaneHoe IGMP snooping B pexunme IVGL-SVGL.
HacTtpoinTe ananasoH cBsizaHHbIX npodunen SVGL.
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YkazaHue SVGL Shared VLAN

(HeobsasatenbHo) Mo ymonuanuto VLAN 1 ucnonb3syetca kak Shared VLAN. Bbl moxeTte
HaCTPOUTbL 3Ty KOHMUIypaLumio Ana pyrux napameTpos.

YkaszaHue SVGL sub VLAN

(Heobs3atenbHo) Mo ymonuyanuto Bce cetn VLAN ncnonb3ytoTcsa B kKavectse Sub VLAN SVGL
N MOryT COBMECTHO Ucnonb3oBaTth cepauckl multicast Shared VLAN. Bbl MOXXeTe HacCTpouTb 3Ty
KOHcpurypaumio onga apyrmx napameTpos.

9.4.3.3. lNpoBepka

3anyctute komaHgy show ip igmp snooping, 4tobbl oTOOpasuTb ©asoBylo
nHdopmaumio o IGMP snooping 1 ybeautbces, yto IGMP snooping paboTaeT B pexume
IVGL-SVGL.

3anyctute komaHgy show ip igmp snooping gda-table, 4to6bl npoBepuTs,
npasunbHO N cdopmMmpoBaHbl 3anucu multicast mexay VLAN (inter-VLAN) gns
npodunen SVGL.

3anyctute komaHgy show ip igmp snooping gda-table, 4to6bl npoBepuTsb,

npaBurbHO N1 cgopmmpoBaHbl 3anucy multicast BHyTpu VLAN (intra-VLAN) ans
npocpunen SVGL.

9.4.3.4. CBA3aHHble KOMaHAbI

BkntoyeHue rno6anbHoro IGMP snooping B pexume [VGL-SVGL

KomaHga ip igmp snooping ivgl-svgl
KomaHaHbIn Pexunm rnobanbHon KoHurypaumm
pexum

PykoBoacteo no
MCNONb30BaHNIO

Mo ymonuanuio IGMP snooping OTKNO4YEHO.
Mocne Bbibopa pexunma IVGL-SVGL Heobxoanmo ceasatb npodunm SVGL

Hactpownka npocdmna SVGL

KomaHga ip igmp snooping svgl profile profile_num

Onuncanne profile_num: HacTpanBaeT SVGL gns ceA3biBaHMS Npodunns
napameTpa

KomaHaHbIn Pexunm rnobanbHon koHdurypauum

peXnm

PykoBoacteo no
NCNOSib30BaHMIO

Mo ymonuaHuio ¢ SVGL He cBsidaH HM oaMH Npodusb
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Yka3aHue SVGL Shared VLAN

KomaHpa ip igmp snooping svgl vlian vid

Onucanue vid: ykasbiBaeT Ha VLAN

napameTpa

KomaHaHbIn Pexnm HacTponkm nHtepdelica

pexunum

Pykosoacteo no | Mo ymonyaxuio VLAN 1 ncnonbayetca kak Shared VLAN

NCNONb30BaHNIO
YkazaHue SVGL sub VLAN

KomaHga ip igmp snooping svgl subvlan vid-range

Onucanue vid-range:  ykasbiBaeT wugeHTudpukatop VLAN  umnm  agvanasoH

napameTtpa ngeHTncpukatopos VLAN

KomaHaHbIn Pexunm HacTponkn nHtepderica

pexum

PykoBoacteo no
MCNONb30BaHNIO

Mo ymonuanuio Bce cetn VLAN, kpome Shared VLAN, ncnonbayrotca kak
Sub VLAN

OTobpaxeHue padbouero pexuma IGMP Snooping

KomaHga show ip igmp snooping
KomaHaHbIn Pexum npusunernposaHHoro EXEC, pexum rnobanbHon kKoHdurypaumm
pexnm NN pexmnm KoHdurypaumm nutepgenca

PykoBoacteo no
MCNONb30BaHNIO

Ecnn yctporctBo pabotaeT B pexmme SVGL, otobpaxaeTtcsa criegyowias
nHdopmaums:

IGMP Snooping running mode: SVGL

OTob6paxeHue padbouero pexuma IGMP Snooping

KomaHga show ip igmp snooping
KomaHaHbIn Pexum npusunernposaHHoro EXEC, pexum rnobanbHon koHdurypaumm
pexnm U peXnm KoHurypauum nHtepdenca

PykoBoacteo no
NCMNOMb30BaHUIO

Ecnn ycTtponictBo paboTtaeT B pexume
cneayowaga nHgopmaums:

IGMP Snooping running mode: IVGL-SVGL

IVGL-SVGL, oTobpaxaeTcs
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9.4.3.5. NMpumep KoHdpuUurypauum

BknroyeHue IVGL-SVGL Ha ycTponcTBe AgocTtyna

CueHapun:
McTouHuK 1
. 10.1.1.2/24
— | 10.1.1.1/24
— . VLAN1
- Gi 0/5
— : 171 S YcrponcTeo B
| VLANZ2:192.168.2.1
= Gi0/2 Gi 0/4
McTOoYHMK 2
MpuemHuk 1 MpuemHuk 2 MpuemHuk 3
PucyHok 9-7.
A gBnseTca maplipyTMsaTopoM multicast n NOAKMYEH HenocpeacTBEHHO K
NCTOYHUKY multicast 1.
B saBndetcs ycCTpPOMCTBOM YPOBHA 2 W MOOKMOYEHO HEMNOCPeACTBEHHO K
Nnosib30BaTENbCKOMY XOCTY M UCTOYHMKY multicast 2.
Mpuemuuk 1 nogkntodeH kK VLAN 2, MNpuemHuk 2 nogkntodeH Kk VLAN 3, a
Mpunemnuk 3 nogkntoveH k VLAN 4
LWarn e Hactponte IP-agpec n VLAN.
glelCTRRkH e Bkniounte multicast-maplupyTusaumio Ha A U BKIIOYUTE MPOTOKOM
multicast-mapLipyTtnsauum Ha nHtepdence yposHs 3 (Gi0/1 n VLAN 1).
e Bkntounte IGMP snooping Ha B u Bbibepute pexum IVGL-SVGL.
e Hactponte gmManasoH cBsa3aHHbIX agpecoB multicast SVGL Ha B
A A# configure terminal
A(config)# ip multicast-routing
A(config)# interface GigabitEthernet 0/1
A(config-if-GigabitEthernet 0/1)# ip pim sparse-mode
A(config-if-GigabitEthernet 0/1)# exit
A(config)# interface vlan 1
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A(config-if-VLAN 1)# ip pim sparse-mode
A(config-if-VLAN 1)# exit

B B# configure terminal

B(config)#ip igmp profile 1
B(config-profile)#permit
B(config-profile)#range 224.1.1.1 238.1.1.1
B(config-profile)#exit

B(config)#ip igmp snooping ivgl-svgl
B(config)#ip igmp snooping svgl profile 1

MpoBepka | OTnpaBbTe nakeTbl M3 uctodHuka 1 (10.1.1.1) B G (224.1.1.1) n pobasbTe
npuemMHuk 1, npuemHuk 2 n npuemHuk 3 B G.

OTtnpaBbTe nakeTbl U3 WUCTOMHWMKA 2 (192.168.2.1) B NYHKT Ha3HayeHus
(239.1.1.1) n gobasbTe npuemHmk 1 239.1.1.1.

e Ybegutecb, u4to naketbl (10.1.1.1 wn  224.1.1.1) nony4eHbl
MpuemHukom 1, MpruemHukom 2 n NpuemHunkom 3.

e Ybegutecb, 4to naketbl (192.168.2.1 n 239.1.1.1) moryT ObITb
nony4eHbl MpuemHmkom 1.

e OTtobpasute 3anucb nepeagpecaumm IGMP snooping Ha B 1 ybeaunTecs,
yTo nopTbl (*, 224.1.1.1, 1) BkmovatoT Gi0/2, Gi0/3 n Gi0/4, a nopT (¥,
239.1.1.1, 1) — Gi0. /2.

o [lpoBepbTe, ABndeTca nu padounin pexum IGMP snooping IVGL-SVGL

B B# show ip igmp snhooping gda-table
Multicast Switching Cache Table
D: DYNAMIC
S: STATIC
M: MROUTE
(*,224.1.1,1):
VLAN(2) 1 OPORTS:
GigabitEthernet 0/2(D)
VLAN(3) 1 OPORTS:
GigabitEthernet 0/3(D)
VLAN(4) 1 OPORTS:
GigabitEthernet 0/4(D)
(*,239.1.1.1, 2):
VLAN(2) 1 OPORTS:
GigabitEthernet 0/2(D)
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B# show ip igmp snooping

IGMP Snooping running mode: IVGL-SVGL
IGMP Snooping L2-entry-limit: 65 536
SVGL vlan: 1

SVGL profile number: 0

Source port check: Disable

Source ip check: Disable

IGMP Fast-Leave: Disable

IGMP Report suppress: Disable

IGMP Globle Querier: Disable

IGMP Preview: Disable

IGMP Tunnel: Disable

IGMP Preview group aging time : 60(Seconds)
Dynamic Mroute Aging Time : 300(Seconds)
Dynamic Host Aging Time : 260(Seconds)

9.4.3.6. PacnpocTpaHeHHble OWnOKu

Mpodumnb SVGL He HacTpoeH.
OTtnpaeneHHbIM multicast-tpaduk He BxoguT B npocunb SVGL.
Multicast-Tpadmk IVGL He MmoXeT nepecbinaTtbes B npodune SVGL.

9.4.4. Hactpouka o6paboTkm nakeTtoB

9.4.4.1. 3hbdeKT KoHduUrypaumm

HacTpoiiTe yka3aHHble MOPThl B KA4ECTBE CTAaTUYECKMX MOPTOB MapLupyTu3atopa ans
nony4veHus multicast-tpacduka ns scex npodunen.

HacTtporite ykasaHHble MOPTbl B KayecTBE CTaTUYECKMX MOPTOB-y4ACTHWKOB AN
nony4veHus multicast-tpaduka n3 ykasaHHbIx npodmnen.

BkntounTte nopasneHne naketoB Report, 4Tobbl nepecbinate TOMbLKO NEpBbIN NakeT
Report n3 ykasaHHon VLAN wunu npodunsg Ha NOpT MaplipytTmsaTopa B TedeHue
nHTepsana Query, a criegylowme nakeTbl Report He GyayT nepecbinaTbCs Ha NopT
MapLupyTmMsaTopa, TEM CaMblM YMEHbLLAS KONMYECTBO NaKeToB B CETMU.

Hactponte dyHkumio Immediate-Leave gna ypaneHns nopta W3 3anucu
NMOPTOB-y4aCTHWUKOB, KOr4a NopT nosiyyaeT naket Leave.

OTKNoYMTE OMHAMUYECKOE WU3y4yeHVe MOPTOB MapLupyTM3aTopa, YToObl OTKMOYUTH
n3yyeHve noboro nopta MapLipyTM3saTopa.

B 3aBucMmocTM OT ceTeBOM Harpy3kM u KoHdwurypauum multicast-yctporictea Bbl
MOXEeTe HaCcTpouTb BpEMS yCTapeBaHUs nopTa MapLupyTM3aTopa u nopTa-y4acTHuka, a
TaKkKe MakcumarnbHoe BpeMs oTBeTa naketa Query.
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9.4.4.2. NMpnmevaHun

Tonbko nocrie Hactponku basic IGMP snooping cooTBeTCTBYIOLLME KOHUrypauumn BCTYNAT B
cuny.

9.4.4.3. lWarn HacTponku

HacTpouka ctaTuyeckoro nopta mapLupyrtmsatopa
e  OnuuoHanbHo.

e Bbl MOXeTe BbINOMHUTL 3Ty HACTPOKMKY, €CIN XOTUTE yKasaTb CTaTUYECKU MopT Ans
npuema Bcero multicast-tpacpumka BHyTpu VLAN.

HacTpoika ctaTuyeckoro nopra-y4yacTHuUKa
e  OnuuoHarnbHo.

o Bbl MOXeTe BbINOMHUTL 3Ty HACTPOKMKY, €CIN XOTUTE yKasaTb CTaTUYECKUIA NOPT AN
npuema onpegeneHHoro multicast-tpadguka 8 VLAN.

BknroyeHne nopgaBneHus naketoB Report
e  OnuuoHarnbHo.

o Ecnu nmeeTtca HeckonbKko nony4vatenen Anst NoflydeHnsa nakeToB U3 O4HOMO U TOro xe
npocuna multicast, Bbl MOXeTe BKMOYMTb NogaBreHve naketoB Report, 4ToObI
nogaBnTb KONMYECTBO OTNpaBnsemMbIX nakeTos Report.

BknioyeHue pyHkumm Immediate-Leave
e  OnuuoHanbHo.

e Ecnu Ha nopTy umeeTcst TONbKO OOUH NPUEMHMK, Bbl MOXeTe BKMoYMTb Leave, 4ToObI
YCKOPUTb KOHBEPreHLMI0 NPOTOKOMA Nocrne BbIXOAa.

OTKNO4YeHne AMHaMM4YeCKOro u3y4yeHus nopta mapLpyTusartopa
e OnuuoHanbHo.

o  Ota dyHKUMS ncnonbayeTcs, koraa multicast-tpaduk Heo6xo4MMo nepeckbinaTth TONbKO
B Nnpeenax Tonosnornm ypoBHA 2, HO HE Ha MapLUPyTU3aTop YpoBHSA 3.

Hactpoika BpeMeHM ycTapeBaHMA NopTa AMHaAMUYECKOro MapLipyTtusartopa
e  OnuyuoHarnkeHo.

o  Ota dyHKUMS ncnonbayeTcs, koraa multicast-tpaduk Heo6xoaMMo nepeckinaTth TONbKO
B Npeaenax Tonosornm ypoBHS 2, HO HE Ha MapLUPyTU3aTop YpoBHS 3.

HacTpoika BpeMeHu ycTapeBaHMA AMHAMUYE€CKOro noprta-y4yacTHUKa

e  OnuyuoHarnkeHo.

e Bbl MOXeTe HacTpouUTb BpeMsi yCTapeBaH st B 3aBUCUMOCTUN OT Harpy3kn Ha CeTb.
Hactpoika makcMmanbHOro BpemeHu otBeta naketa Query

e OnuuoHanbHo.

e Bbl MOXeTe HAaCTpPOUTb BpPeEMS yCTapeBaHWUs Ha OCHOBE MHTepBana OTnpaBKu NakeToB
Query IGMP nogkmtoyeHHbIM  multicast-mapwpytnsatopom. OObIMHO  BpeMmsi
ycTapeBaHUsA paccyMTbiBaeTcs crnegylowmm obpasomM: WHTepBan OTnpaBku MakeToB
Query IGMP x 2 + MakcumarnbHoe Bpemsi oTBeTa naketos IGMP.

9.4.4.4. NpoBepkKa

e 3anyctute komangy show ip igmp snooping mrouter, 4ToGbl NPOBEPUTL, UMEET N
HaCTPOEHHbIN CTaTMYeCKUA MNOPT MaplipyTu3aTopa OykBy «S» B oTOoGpaxaemon
WHdopMaLMK O KOHUTypaLmK.
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e 3anyctute komangy show ip igmp snooping gda, 4Tobbl NPOBEPUTL, NOMEYEH Nn
HaCTPOEHHbIV CTAaTUYECKUI NOPT-Y4aCTHUK BYKBOM «S».

e 3anyctute komaHgy show ip igmp snooping, 4Tobbl NpoBepUTb, OEWCTBYIOT NN
nogasneHue naketoB Report, HemegneHHbIN Bbixod (immediate leave), nsyyeHve nopta
MapLupyTM3aTopa, Bpems ycTapeBaHusi nopta MapLupyTu3atopa, Bpems ycTapeBaHus
nopTta-y4acTHuKa U MakcumarnsHoe BpeMsi oTBeTa naketa Query.

9.4.4.5. CBAA3aHHble KOMaHAbI

Hactpouka ctaTMyeckun nopta mapLipytusartopa

KomaHga ip igmp snooping vlan vid mrouter interface interface-type interface-
number

Onucanwne vid: ykasbiBaeT Ha VLAN. 3HauyeHne Bapbupyetca ot 1 oo 4094.

napameTpa

interface-type interface-number: yka3sbiBaeT ums nHTepdenca

KomaHaHbIv Pexwum rnobansHon koHUrypaumm
pexum

Pykoeogcteo no | B pexume SVGL, ecnn Sub VLAN He HacTpoeHa, MOryT BCTYNUTb B CUny
NCMOMb30BaHUIO | TONMBbKO KOHdUrypaumm ctatnmyeckoro nopta maplipytnsaTtopa B Shared
VLAN, a ocTtanbHble MOXHO HaACTPOUTb, HO OHW HE BCTYNAT B cuny. Ecnn
HacTpoeHa Sub VLAN, moryT BCTYyNUTb B CUMYy TONbKO KOHpurypauum
crtaTnyeckmi nopta mapwpyTtmsatopa B Shared VLAN mnm non-sub VLAN,
a ocTarnbHble MOXHO HaCTPOUTb, HO OHU He BCTYMAT B CUIY.

B pexunme IVGL-SVGL, ecnn Sub VLAN He HacTpoeHa, KoHdwurypaumm
cTaTUyecknx nopToB MaplupytmsaTtopa Bo Bcex VLAN moryT BCTynuTb B
cuny; ecnu HactpoeHa Sub VLAN, MOrytT BCTYyNUTb B CWUITY TOJSbKO
KOHpurypaumm cratmyeckoro nopta mapupytmsatopa B Shared VLAN wnnn
non-sub VLAN, a octanbHble MOXXHO HAaCTPOUTb, HO OHU HE BCTYNAT B CUITY.

B pexume IVGL mMoryT BCTynuUTb B CUMYy HACTPOMKM CTaTMYECKUX MOPTOB
MapLupyTmsaTopa Bo Bcex cetax VLAN

HacTpoiika cTaTMyeckoro nopTta-y4acTHUKa

KomaHga ip igmp snooping vlan vid static group-address interface interface-type
interface-number

Onuncanne vid: ykasbiBaeT Ha VLAN. 3HayeHwne BapbupyeTcs oT 1 go 4094.

ntelpe L) group-address: ykasbiBaeT agpec npodunsi.

interface-type interface-number: ykasbiBaeT nmsi uHTEpenca

KomaHaHbIn Pexwum rnobanbHon koHUrypaumm
peXunm

PykoBoacteo no | Mo ymonyaHuio cTaTU4ecknin NopT-y4aCTHUK HE HacTpoeH
NCMNOMb30BaHUIO
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BkniouyeHue

noaaBrieHUs nakeToB Report

KomaHga ip igmp snooping suppression enable
KomaHaHbIn Pexwum rnobanbHom KoHdUrypauum
pexum

PykoBoacteo no

Ecnu nogaeneHune naketoB Report BKMoYeHO, TONbKO NepBhbIi nakeT Report

nucnonb3oBaHuo | U3 ykasaHHon VLAN wnm  npocdmna nepecbiiaetcs  Ha  NopT
MapLupyTMsaTtopa B TeuyeHue nHtepsana Query, a nocnegyowme nakethbl
Report He ByayT nepecbinatbCs Ha NOPT MapLlpyTMsaTopa, TeM CamMbiM
yMeHbLLUAs KONIMYeCTBO NakeToB Ha CETb.
MogoaBnTb MOXHO Tonbko nakeTbl Report IGMPv1 n IGMPv2, a nakeThl
Report IGMPv3 nogaButb HEBO3MOXHO

BknioyeHue cpyHkumm Immediate-Leave

KomaHga ip igmp snooping fast-leave enable

KomaHaHbIN Pexwum rnobansHon koHdurypaumm

pexum

PykoBoacteo no

Ecnn ata dyHKUuMsa BkMoYeHa, nopT OygeTr ydaneH wu3  3anucu

MCNONb30BaHWIO | NopTa-y4yacTHUKa, Korga nopT nonyyuT nakeT Leave. MNocne aTtoro nakeTobl
bonblie He ByayT nepecbinaTbCs Ha 3TOT NOPT MPU MOMYYEHUU MaKeToB
Query ykasaHHbIX npodunen. lNakeTbl Leave BkntovaloT nakeTbl Leave
IGMPv2, a Takke nakeTbl Report IGMPv3, koTopble BKAOYAKOT TUNbI, HO HE
cofepxart agpeca UCTOYHUKA.
OyHKuMa Immediate-Leave npumeHseTcs TOMbKO B TOM Chyyae, Korga K
nopTy YCTPOMCTBA NOAKMOYEH TOMbKO oAMH XocT. OH ucnonb3yeTcsa Ans
3KOHOMMM NONOCHI MPOMNYCKaHUS U peCypcoB

BkrnroyeHne guHaMMyecKoro Msy4yeHus nopta MapLupytusatopa

KomaHga ip igmp snooping [ vlan vid ] mrouter learn pim-dvmrp

Onuncanne vlan vid: ykasbiBaeT VLAN. 3Ta KOHurypauuss no yMOnyaHuio

napameTpa npumeHsieTca ko scem VLAN

KomaHaHbIn Pexunm rnobanbHon koHdurypauum

peXunm

PykoBoacteo no
NCMNOMb30BaHUIO

[MopT MapLupyTmnsatopa — 3TO MOPT, KOTOPbLIN HaMNpsAMylO MOAKMHOYEH K
ycTponcTtBy multicast, ucnonb3yowemy IGMP snooping, u cocegHemy
YCTPOWUCTBY multicast, ncnonb3yoLemy NPOTOKON
multicast-mapwpytsdaumm. 1o yMOMYaHWIO BKIIHOYEHO OUHAMUYECKoe
n3yyeHve MOPTOB MapLlpyTM3aTopa, W YCTPOWCTBO aBTOMAaTUYECKM
npocnywwmsaeT nakeTbl Query IGMP, naketsl DVMRP 1 naketsl PIM Hello
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HaCTpOVIKa BpeMeHUn yctapeBaHUsa nopTta AMHaAaMUYeCKOro MmapupyrtumsaTtopa

KomaHga ip igmp snooping dyn-mr-aging-time seconds

OnucaHue seconds: ykasblBaeT Bpemsi yCTapeBaHMA nopTa AMHAMUYECKOro
napameTpa MapLupyTM3aTopa B cekyHaax. 3HavyeHue Bapbupyetcs oT 1 go 3600
KomaHaHbIn Pexwum rnobanbHon koHUrypaumm

pPEeXNM

PykoBoacTeo no
NCMNOMb30BaHUIO

Ecnn nopt AMHamMuyeckoro mapLipyTtusaTopa He nosnyyuT naket general
Query IGMP unu naket Hello PIM go ucteyeHusa Tanmmepa ycrapeBaHus,
YCTPOWCTBO yaanuT 3TOT NOPT M3 3anucy nopTa MapLupytmsaTtopa.

Ecnn BknoYeHO OguHaMu4eckoe M3yyYeHue nopTa MapLupyTu3aTopa, Bbl
MOXEeTe 3anyCTUTb 3Ty KOMaHZy, YToObl HACTPOUTb BpPEMS yCcTapeBaHUs
nopta AWMHaMWYecKkoro maplwpytudatopa. Ecnn Bpems yctapeBaHus
CNULLKOM KOpPOTKOe, multicast-ycTponcTBo MOXeET 4acto gobaBnatb wnu
yaanaTb NopT MapLipyTusartopa

HaCTpOﬁKa BpemMeHn yctapeBaHnAa oUHaMN4eCKoro noprta-yv4actHuUkKa

KomaHga ip igmp snooping host-aging-time seconds
Onuncanne seconds: ykasblBaeT BpeMsi ycTapeBaHuUs
napameTpa

KomaHgHbIn Pexunm rnobanbHon koHdurypauum

pexvm

PykoBoacteo no
MCNONb30BaHNIO

Bpems yctapeBaHns gMHaMu4ecKoro noprta-yydacTHUKa yKasbliBaeT Bpewms,
Korga nopT ycTponcTea nony4vaet nakeT Join IGMP, oTnpaBneHHbIn ¢ xocTa
Ons nognuckn Ha npodouns IP multicast-mapLuipytmnsaumn.

Mpn nonyyeHnn naketa Join IGMP Bpemsi ycTapeBaHWa ONHAMWUYECKOrO
nopTa-y4acTHuka Oyget cOpolweHo. 3HadeHne BpeMeHn Tammepa — 3TO
BpeMsa ycrtapeBaHus XxocTta. [lo ucTedeHUn BpemMeHn Tanmmepa
multicast-yCTpOMCTBO cuuMTaeT, YTO ANs OAaHHOro rnopta He cyuectByeT
Nnonb30BaTENbCKOro XocTa Ansa npuema multicast-naketa, n yaanset aToT
nopT 13 3anncu noprta-y4yactHuka IGMP snooping. Nocne Toro, kak Bpems
yCTapeBaHUA HACTPOEHO, BPeEMSA yCTapeBaHWUs CredyloLmx nosTyYeHHbIX
naketoB Join IGMP OygeT paBHO BpPEMEHWM YCTapeBaHMsi XocTa. OTa
KOHJoUrypauusa BCTYNUT B CUIY Nocre nonyvYeHns crneayoLlero naketa Join
IGMP, 1 Tarimep ncnonb3yemoro noprta He 6yaeT o6HOBMNATLCS

HacTpoiika MakcumanbHOro BpemeHu oTBeTa naketa Query

KomaHga ip igmp snooping query-max-response-time seconds
Onuncanne seconds: ykasblBaeT MakcumaribHOe BpeMs OTKINKa
napameTpa
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KomaHgHbIn
pexnm

Pexwum rnobanbHon koHUrypaumm

PykoBoacteo no
NCNOoNb30BaHNIO

Korga nonyyeH naket general Query IGMP, multicast-yctponcTtBo
cbpacbiBaeT BpeMs ycTapeBaHUsa BCeX AMHAMUYECKUX MOPTOB-YHACTHUKOB,
KOTOpOe paBHO MakcMMarnbHOMY BpeMeHu oTBeTa Ha Query (query-max-
response-time). o ncredeHnn BpemeHn Tarimepa multicast-ycTponcTso
cuMTaeT, YTo ANS JaHHOro NopTa He CyLLeCcTBYeT NONb30BaTeNbCKOro XocTa
Aana npuema multicast-naketa, n ygansetr 3TOT MOPT M3 3anucu
nopta-ydyacTtHuka IGMP snooping.

Mpn nonyyeHun naketa Query, cneuudpumyHoro ana npodpunsa IGMP,
multicast-yctponcTteo cbpacbiBaeT BpemMs ycTapeBaHus BCEX
OVWHAMMYECKMX MOPTOB-YYaACTHUKOB onpeneneHHoro npoduns, 1O ecTb
guery-max-response-time. Mo ncTeyeHnu BpEMEHHN Tanmepa
multicast-yCTponcTBO cuMTaeT, YToO AN OAHHOro fnopta He cyllecTByeT
nosib30BaTeNbCKOro Xocta Anga npmema multicast-naketa, n yganaeT a1oT
nopT M3 3anucy nopTa-yyactHuka IGMP snooping.

OTa KoHurypauusa BCTyNUT B CUITY MOCIE NOMyYeHNs CNeayoLero naketa
Query, n ncnonb3yembln Tanmep He OyaeT obHoBneH. TarMmep nakeTta
Query, cneuudunydHoro ansa npocpuna IGMPv3, He obHoBRsieTCA

OTob6paxeHne NOPTOB MapLUpyTU3aTopa

KomaHga show ip igmp snooping mroute
KomaHaHbIn Pexum npusunermposaHHoro EXEC, pexum rnobanbHon KoHdurypaumm
pexnm nnn pexmnm KoHdurypaumm nHtepdenca

PykoBoacteo no

Ecnu nopT mapLupyTusaTopa ycnelHo HacTpoeH, B MHGopMaLmmn o nopTte

ncnosnb3oBaHuo | BygeT oTobpakaTbcs OykBa «S».
QTECH(config)#show ip igmp snooping mrouter
Multicast Switching Mroute Portwww.qtech.ru
D: DYNAMIC
S: STATIC
* %
VLAN(1) 1 MROUTES:
GigabitEthernet 0/1(S)
OtobpaxeHne wuHcpopmMauMm O AUMHAMMYECKOM  U3YYEeHUU NOpPTOB
MapupyTusaTtopa
KomaHnga show ip igmp snooping
KomaHaHbIn Pexum npusunermposaHHoro EXEC, pexum rnobanbHon KoHdwurypaumm
pexnm U peXnm KoHurypauum nHtepdenca
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PykoBoactso no
NCNoNb30BaHNIO

3anyctute komaHgy show ip igmp snooping, 4Tobbl 0TOGpa3nTL BpeMs
ycTapeBaHUsi M COCTOSIHME  U3ydeHWa  nopTa  AMHaMU4YEeCKOro
MapLupyTmMsaTopa.

Dynamic Mroute Aging Time : 300(Seconds)

Multicast router learning mode: pim-dvmrp

OTobpaxeHune nHhpopmaLmm o nopTe-y4acTHUKe

KomaHga show ip igmp snooping gda-table
KomaHaHbIn Pexum npusmnnernposaHHoro EXEC, pexum rnobanbHON KoHUrypaumm
pexum U pPEXNM KOHUrypauumn nHtepdenca

PykoBoacteo no
NCMNonb30BaHUIO

Ecnu nopT-yyacTHMK ycnewHo HacTpoeH, B nHdopMauum o nopte byaet
oTobpaxaTtbcs bykBa «S».

QTECH(config)#show ip igmp snooping gda-table
Multicast Switching Cache Table

D: DYNAMIC

S: STATIC

M: MROUTE

(*,224.1.1.1,1):

VLAN(T) 1 OPORTS:

GigabitEthernet 0/1(S

OTo6paxeHne apyrmx napameTpoB

KomaHga show ip igmp snooping
KomaHaHbIn Pexum npusunernposaHHoro EXEC, pexum rnobanbHon koHdurypaumm
pexnm NN pexmnm KoHdurypaumm nutepdenca

PykoBoacteo no
MCNONb30BaHMIO

3anyctute komaHgy show ip igmp snooping, 4Tobbl 0TO6pPasnTb BpeMS
ycTapeBaHusi nopTa MapLupyTmusaTopa, BpEMS yCTapeBaHus
OVMHAaMU4YecKoro nopTa-yyacTHuKa, Bpems oTBeTa naketa Query,
nogasneHne naketoB Report n Immediate Leave.

IGMP Fast-Leave: Enable

IGMP Report suppress: Enable

Query Max Response Time: 20(Seconds)
Dynamic Mroute Aging Time : 300(Seconds)
Dynamic Host Aging Time : 260(Seconds)
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9.4.4.6. NMpumep KoHcpuUurypauumn

HaCTpOVIKa cTaTn4yeckoro nopTa MapuwpyTtusartopa n cTatTu4eckoro
noprta-y4yaCTHUKa

Warun HacTpowTte 6a3oBble (basic) dpyHkumm IGMP snooping.

HACTPOMKN | Hactpoiite cTaTUUecKuii MOPT MapLLpYTU3aTOpa U CTAaTUHECKUI MOPT-YYacTHIK
QTECH# configure terminal
QTECH(config)# ip igmp snooping vlan 1 mrouter interface GigabitEthernet 0/0
QTECH(config)# ip igmp snooping vlan 1static 224.1.1.1 interface GigabitEthernet
0/0
QTECH(config)# end

MpoBepka | 3anyctute komaHabl show ip igmp snooping mrouter u show ip igmp

snooping gda-table, 4Tobbl NnpoBepnTL, BCTYNMNA NN KOHUIypaums B cuny

QTECH#show ip igmp snooping mrouter
Multicast Switching Mroute Port
D: DYNAMIC
S: STATIC
* %
VLAN(1) 1 MROUTES:
GigabitEthernet 0/0(S)

QTECH#show ip igmp snooping gda-table
Multicast Switching Cache Table

D: DYNAMIC

S: STATIC

M: MROUTE
(*, 224.1.1.1,1):

VLAN(1) 1 OPORTS:

GigabitEthernet 0/0(SM)
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P snooping

BknioyeHue nogaBneHus naketoB Report

CueHapun:

MNcTouHuMK 1

10.

10.1.1.2/24

YeTponcTeo A

VLAN1:192.168.1.1

1.1.1/24
YerpowcTeo B

Gi 0/4

MpuemHuk 1 MpuemHuk 2 MpuemHuk 3

PucyHok 9-8.

A sBnseTca mapwpytu3atopom multicast n nogknoyYeH HenocpeacTBEHHO K
NCTOYHUKY multicast 1.

B sABnsetcs yCTPOMCTBOM YPOBHA 2 W MOAOKTHYEHO HEMOCPEACTBEHHO K
Nnosib30BaTENbCKOMY XOCTY M UCTOYHMKY multicast 2.

Mpuemuuk 1, Mprnemuuk 2 n MNpremHmk 3 nogkntoyeHsl kK VLAN 1

LWarn
HaCTPONKK

e HactponTte IP-agpec n VLAN. (nponyLieHo)

e Bkniounte multicast-mapwpytmsaumio Ha A M BKNHOYUTE MPOTOKOS
multicast-mapLupyTtnsauum Ha nHtepdence yposHs 3 (Gi0/1 n VLAN 1).

e Bkntounte IGMP snooping Ha B u Bbibepute pexum IVGL.
e BkniounTe nogasneHue naketoB Report Ha B

A# configure terminal

A(config)# ip multicast-routing

A(config)# interface GigabitEthernet 0/1
A(config-if-GigabitEthernet 0/1)# ip pim sparse-mode
A(config-if-GigabitEthernet 0/1)# exit

A(config)# interface vlan 1

A(config-if-VLAN 1)# ip pim sparse-mode
A(config-if-VLAN 1)# exit
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B# configure terminal
B(config)#ip igmp snooping ivgl
B(config)# ip igmp snooping suppression enable

MpoBepka | MNpoBepbTe, AobaBneHbl nu MNpuemHuk 1 1 MNpuemHnk 2 B npocpmnb 239.1.1.1, n
¢ nuteppenca Gi0/1 B B nepecbinatotca Tonbko naketsbl Report IGMP npoduns
239.1.1.1

B B# show ip igmp snooping

IGMP Snooping running mode: IVGL

IGMP Snooping L2-entry-limit: 65 536
Source port check: Disable

Source ip check: Disable

IGMP Fast-Leave: Disable

IGMP Report suppress: Enable

IGMP Globle Querier: Disable

IGMP Preview: Disable

IGMP Tunnel: Disable

IGMP Snooping version: 2IGMP Preview group aging time : 60(Seconds)
Dynamic Mroute Aging Time : 300(Seconds)
Dynamic Host Aging Time : 260(Seconds)

HacTpoiika gpyrux napameTpoB

Warn
HaCTPONKK

e Hactponte 6asoBble dyHkunm IGMP snooping.

o Bknrounte pyHkumio Immediate-Leave.

e  OTknOUMTE M3YyYeHMEe NOPTOB MapLUpyTM3aTopa.

e HactponTe Bpems ycTapeBaHusi nopTa MapLupytusaTtopa.
e HacTponka BpeMeHu ycTapeBaHa nopTa-y4yacTHUKA.

e Hactponte Bpemsi otBeTa naketa Query

QTECH# configure terminal

QTECH(config)# ip igmp snooping fast-leave enable
QTECH(config)# no ip igmp snooping mrouter learn pim-dvmrp
QTECH(config)#ip igmp snooping dyn-mr-aging-time 200
QTECH(config)#ip igmp snooping host-aging-time 100
QTECH(config)#ip igmp snooping query-max-response-time 60
QTECH(config)# end
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Mpoeepka | 3anyctute komaHgy show ip igmp snooping, 4ToGbl NPOBEPUTL YCMELLHOCTb

HaCTPOMKK

QTECH#show ip igmp snooping

IGMP Snooping running mode: IVGL

IGMP Snooping L2-entry-limit: 65 536

Source port check: Disable

Source ip check: Disable

IGMP Fast-Leave: Enable

IGMP Report suppress: Enable

IGMP Globle Querier: Disable

IGMP Preview: Disable

IGMP Tunnel: Disable

IGMP Snooping version: 2Query Max Response Time: 60(Seconds)
IGMP Preview group aging time : 60(Seconds)
Dynamic Mroute Aging Time : 200(Seconds)
Dynamic Host Aging Time : 100(Seconds)

9.4.4.7. PacnpocTpaHeHHble OWNOKN

OcHoBHble tbyHKUMM IGMP snooping He HAacTPOEHbI NITM HAaCTPOKKa He BbIMOSIHEHA.

9.4.5. HacTtpouka ynpasneHus 6e3onacHocTbio IGMP

9.4.5.1. 3dhdeKT KoHduUrypaumm

Hactponte pgmanasoH agpecoB multicast, K KOTOPbIM MOXET MONyYuTb LOCTYnN
nonb3oBaTenb.

HacTtponte, 4Tt06bl paspelwunTb MNONb30BATEN M3 HEaBTOPU3OBAHHOIO Mpodunig
npocMmaTpmBaTth kaHan multicast.

Hactponte konuyectBo agpecoB multicast, kK KOTOpPbIM MOXET MOMy4YMTb OOCTYN
nonb3oBaTenb.

HacTponTe orpaHndeHne Ha NonyyYeHne nosib3oBaTenem Tonbko multicast-tpaduka n3
nopta Maplipytmsatopa, 4ToObl MpeaoTBpaTUTb HeneranbHbI multicast-tpaduk,
OTNPaBrseMblil KOHEYHbIM NOSIb30BaTENEM.

HacTponTe orpaHnyeHne Ha nornyveHne norb3oBaTenem Tonbko multicast-tpadumka c
Ha3HayeHHbIX UMCXoAHbIX IP-agpecoB, 4TOObI NpenoTBpaTUTL  HeneranbHbIv
multicast-Tpaduk.

9.4.5.2. NMpumeyaHun

Heobxoammo HacTpouTb OCHOBHbIE yHKUMM IGMP snooping.

9.4.5.3. larn HacTponku

Hactpowka domnbTpaumm npodunen

OnumoHanbHo.
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e Ecnu Bbl X0TUTE OrpaHNYNTL KONMMYECTBO NakeToB NpPoduns, NpUHMMaEMbIX NOPTOM,
Bbl MOXETE HacTPOUTb ouUnbTpaumto Npoduns Ha nopTy.

e Ecnu Bbl XO0TUTE OrpaHMynTb Konuyectso multicast-nakeToB, npuHMMaemMbix VLAN, Bbl
MOXeTe HacTpouTb unbTpaumio npoduns ang kaxgon VLAN.

Bknro4yeHune npeaBapuTernibHOro npocmoTpa multicast
e  OnuuoHanbHo.

e Bbl MoxeTe BKMOYMTL NpeaBapuTenbHbIA NPocMoTp multicast Ans nonb3osaTens u3
HeaBTOPM30BaHHOIO NPOGUNS.

HacTponka makcumanbHOro Konuyecrtsa npodunen
e  OnuuoHanbHo.

o Ecnu Bbl XO0TUTE OrpaHNYnNTbL KONMYecTBo npodmnen multicast, koTopble NOPT MOXET
nony4yaTb, Bbl MOXETE HACTPOUTb MakcMManbHOe KonudecTBo npocdunen multicast,
paspeLleHHbIX 4Ms 3TOro nopra.

e Ecnu Bbl XOTUTE OrpaHMYNTbL KONMMYECTBO Npodunent multicast, koTopble paspeLueHo
nonyyatb rnobanbHbIM NopTam, Bbl MOXETE HACTPOUTb MaKCUMMaribHOE KONMYEeCTBO
npodpunen multicast, paspeLueHHbIX Ansa aTuX NOPTOB.

HacTponka npoBepku nopTta MUCTOYHUKA
e  OnuuoHanbHo.

e Bbl MOXeTe BbINOMHWUTL 3Ty HACTPOMKY, €Criv XOTUTEe paspellnTb NopTy nonyyaTb
Tonbko multicast-Tpadumk oT NopTa mapLipyTusaTopa.

HacTponka npoBepku IP-agpeca NCTOYHUKA
e  OnuyuoHankeHo.

e Bbl MOXeTe BbINOMHUTL 3Ty HAaCTPOMKY, 4TOBbI yka3aTb IP-agpec uctodHuka ans Bcex
npocpunen multicast scex VLAN. JleranbHbiM cunTaeTcs Tonbko multicast-tpaduk,
IP-agpec ncToyHmMKa KOTOpOro cosnagaeT ¢ 3adaHHbIM.

e Bbl Takke MoOXeTe ykasaTb UCXOAHble IP-agpeca Ans onpegesieHHbIX npodounen
multicast B onpegeneHHbix VLAN. Cpean multicast-Tpadgumka, nonydYeHHOro oOT
KOHKpeTHbIX npodwunen multicast BHyTpu VLAN, Tonbko TOT, Yy koToporo IP-agpec
NCTOYHMKA coBMagaeT C 3afaHHbIM, cyMTaeTcsa neranbHbiM M ByaeT nepecbinaTbCa
ycTporcTBom multicast; apyron Tpadmk 6ygeTt oTOpoLLeH.

9.4.5.4. NpoBepka

e 3anyctute komaHgy show ip igmp snooping interfaces, 4tobbl oTOGpa3nTL
dunbTpaumio Nnpodunen n makcMmanbHOe KonnyecTso npodunen multicast gns noprta.

e 3anyctute KomaHgy show ip igmp snooping vlan, 4Tobbl 0TO6pa3nTb GuUnbLTpaLIo
npodoumna gna kaxgon VLAN.

e 3anyctute komaHay show ip igmp snooping, 4To6bl NPOBEPUTL, BCTYMNWIO NK B CUNY
MakCumaribHoe  KonmdecTBO  rmobanbHbix  npodmnen  multicast,  yHKUMS
npeaBapuTENbHOrO NPOCMOTPa, MPOBEpKa MopTa MCTOYHMKA M npoBepka IP-agpeca
NCTOYHMKA.
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9.4.5.5. CBAA3aHHble KOMaHAbI

HacTtpounka comnbTpaumnm npodunen

KomaHpa ip igmp snooping filter profile-number
Onucanwne profile-number: ykasbiBaeT HoMep npoduns
napameTpa

KomaHaHbIn Pexnm HacTponkm nHtepderica

pexmm

HacTtponka counbTpaumm npocdhunsa ana kaxgoun VLAN

KomaHnga ip igmp snooping vlan vid filter profile-number

Onucanwne vid: ykasbiBaeT Ha VLAN. 3HauyeHne Bapbupyetca ot 1 oo 4094.
napameTpa profile-number: ykasbiBaeT Homep npoduns

KomaHaHbIN Pexwum rnobansHon koHduUrypaumm

pexunum

HacTtpoiika MakcumanbHOro Konuyectsea npodunen Ha NopTy

KomaHga ip igmp snooping max-groups number

Onuncanne number: ykasblBaeT MakcMmMarnbHOe KonmyecTso npodunen multicast
napameTpa

KomaHaHbIn Pexnm HacTponkn nHtepdenica

pexunm

PykoBoacteo no
MCNONb30BaHNIO

OTO 3HayeHue yKasblBaeT TOSIbKO KOSIMYECTBO AMHAMUYECKUX npodounen
multicast, konn4ecTBoO cTaTnUdecknx npodunen He yuntoiBaeTcs. CyeTumk
multicast-npocdunen 3asucut ot VLAN, K KOTOpOM NpUHALMEXUT MopT.
Hanpumep, ecnn nopTt npuHagnexut Tpem VLAN, n Bce Tpu U3 HUX
OLHOBPEMEHHO nony4atoT nakeT Query oT npodunga multicast 224.1.1.1, To
cyeTumnk npodmnen multicast OygeT paeeH 3, a He 1

Hactpoika makcMmanbHOro KonnyectBa rnobanbHbIX npodunen

KomaHga ip igmp snooping I[2-entry-limit number

Onuncanne number: ykasblBaeT MakcMmMmarbHOe Konm4ecTBo npodunen multicast
napameTpa

KomaHaHbIn Pexwum rnobanbHon koHUrypaumm

peXunm
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PykoBoacTBO No | OTO 3HayeHue BKkOYaeT B cebsi KONMYECTBO KakK AUHAMWYECKUX, TaK W
NCNONb30BaHNIO | CTaTUYECKUX Npodounen

HacTponka npoBepKku nopTta UCTOYHUKA
KomaHga ip igmp snooping source-check port
KomaHaHbIn Pexwum rnobanbHon koHUrypaumm
peXnm
PykoBogcteo no | locne BKMAOYEHUS MNPOBEPKM MOpTa MUCTOYHMKA multicast-Tpaduk,
NCMNONb30BaHUIO | NOMYYEHHbIN YCTPOUCTBOM, ByaeT OoTOpOLLEH, ecrniv B CeTEBOW cpefe He
oBHapy>xeH NopT MapLupyTmM3aTopa
HacTponka npoBepku IP-agpeca UCTOYHUKA
KomaHga ip igmp snooping source-check default-server source-address
Onucanue source-address: ykasbiBaeT IP-agpec nctodHuka
napameTpa
KomaHaHbIN Pexwum rnobansHon koHduUrypaumm
pexunum
BkrntioyeHne npoBepku IP-agpeca UCTOUYHMKA ANs onpeaesieHHoro npoduns
KomaHga ip igmp snooping limit-ipmc vlan vid address group-address server
source-address
Onuncanne vid: ngeHtndukatop VLAN
napameTpa group-address: ykasbiBaeT agpec npodunsi.
source-address: ykasbiBaeT |IP-agpec nctouHnka
KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexunm
BkrnroyeHne npeaBapuTenbLHOro npocMoTpa
KomaHga ip igmp snooping preview profile-number
Onuncanne profile-number: ykasbiBaeT guanasoH agpecoB multicast, paspeLueHHbIX
napameTpa ANsa npeaBapuTenbHOro npocMoTpa. 3HavyeHue Bapbupyetcs ot 1 go 1024
KomaHaHbIn Pexwum rnobanbHon koHUrypaumm
peXunm
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HacTpoiika npooomkuTensHOCTM NpeaBapuUTeNibHOro NpPocMoTpa

KomaHpa ip igmp snooping preview interval num

Onucaxve num: ykasblBaeT NPOAOIPKUTENbHOCTb NMPeaBapuUTENbHOrO NpocmoTpa B
napameTpa aunanasoHe oT 1 go 300 ¢ (no ymon4yaHuto 60 c)

KomaHaHbIn Pexwum rnobanbHon koHUrypaumm

pexvm

PykoBoacteo no
NCMNOMb30BaHUIO

OTa KOHurypauus mno3BonsieT HeaBTOPM30BaHHbIM MOMb30BaTENAM
nonyyatb multicast-tpadouk B TeveHue nepuoga npeaBapuUTenbHOro
npocmoTpa. [lo wuctedeHUn 3agaHHOTO BPEMEHU NpeaBapUTENbHbIN
npocmoTp OyaeT OCTaHOBMEH; NpeaBapUTENbHbIA MPOCMOTP  MOXHO
B0306HOBUTL Yepe3 300 ¢

OTob6paxeHue cpunbTpauum npocunsa no noptam

KomaHga show ip igmp snooping interface
KomaHaHbIN Pexum npusunermposaHHoro EXEC, pexum rnobanbHon KoHdwurypaumm
pexum NN pexnm KoHdurypauum nHtepderica

PykoBoacteo no
MCNONb30BaHNIO

Ecnn dpyHKUMa HacTpoeHa, npodunb byaeTt otobpaxaTbes, Hanpumep:
QTECH#show ip igmp snooping interfaces gigabitEthernet 0/1
Interface

Filter profile number max-group

GigabitEthernet 0/1 1

OTtobpaxeHue cpunbTpauum npocduna ansa kaxagon VLAN

KomaHga show ip igmp snooping vian
KomaHaHbIn Pexum npusunernposaHHoro EXEC, pexum rnobanbHon kKoHdurypaumm
pexnm NN pexmnm KoHdurypaumm nutepgenca

PykoBoacteo no
NCNOSb30BaHMIO

Ecnun dpyHKUmsa HacTpoeHa, npodunb byaeT oTobpaxaTbes, Hanpumep:
IGMP VLAN filter: 1

OTobpaxeHne MakcumMmanbHOro Kkonm4yecTtea npodunen nHtepdenca

KomaHga show ip igmp snooping interface
KomaHaHbIn Pexum npusunermposaHHoro EXEC, pexum rnobanbHon KoHwurypaumm
pexnm U peXnm KoHurypauum nHtepdenca
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PykoBoactso no
NCNOSb30BaHNIO

Ecnv HacTpoeHo makcumansHoe KonumyecTBo multicast-agpecos ans nopra,
OyneTt otobGpaxaTbCsi 3HaYeHNe, Hanpumep:

QTECH#show ip igmp snooping interfaces gigabitEthernet 0/1

Interface

Filter profile number max-group

GigabitEthernet 0/1 1

OTob6paxeHne MakcuMaribHOro Konm4yecTBa rrnobanbHbIX npodunen

KomaHga show ip igmp snooping vlan
KomaHaHbIn Pexum npusunernposaHHoro EXEC, pexum rnobanbHon KoHdurypaumm
pexum U peXnM KoHUrypaumm nHtepdenca

PykoBoacteo no
NCNomnb30BaHUIO

Ecnn pyHKUma HacTpoeHa, npodunb bygeTt oTobpaxaTtbes, Hanpumep:
IGMP Snooping L2-entry-limit: 65536

OToGpaxkeHne MHOpMaLMK O NPpoBepKe NopPTa UCTOYHUKA

KomaHga show ip igmp snooping vian
KomaHaHbIn Pexum npusmnernposaHHoro EXEC, pexum rnobanbHon koHdurypaumm
pexnm nnn pexmnm KoHdurypaumm nHtepdenca

PykoBoacteo no
MCNONb30BaHNIO

Ecnn npoBepka nopTa WCTOYHMKA BKtoYeHa, OygeTr oTobpaxeHa

cneaywowasa nHpopmaums:

Source port check: Enable

OTob6paxeHune nHpopmaumm o npoBepke I[P UICTOYHUKA

KomaHga show ip igmp snooping vian
KomaHaHbIn Pexum npusunermposaHHoro EXEC, pexum rnobanbHon koHdurypaumm
pexnm NN pexmnm KoHdurypaumm nHtepgenca

PykoBoacteo no
NCNOSb30BaHMIO

Ecnn npoeepka |IP-agpeca wncTodHMKa BKMoYeHa, OygeT otobpaxeHa
cneaywowasa nHdopmaumsi:

Source ip check: Enable

OTo6paxeHue nHpopMaLmm o PYHKLUN NpeaBapUTeNbLHOro NpocmoTpa

KomaHga show ip igmp snooping
KomaHaHbIn Pexum npusunermposaHHoro EXEC, pexum rnobanbHon KoHwurypaumm
pexnm U peXnm KoHurypauum nHtepdenca
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PykoBoacTteo no | Ecnm  gna nopta  HacTpoeH pAguanasoH  agpecoB  multicast,
NCMONb30BaHMIO | NpeaBapUTENbHbI NPOCMOTP OyaeT BKIOYEH, Hanpumep:

IGMP Preview: Enable
IGMP Preview group aging time : 60(Seconds)

9.4.5.6. NMpumep KoHcpuUurypaumumn

HacTtponka dunbTpaumm npocdpunen M MakCUMarbHOro KonumyectBa
TpebyeMbix npodunen

CueHapwun:

MNCcToYHMK 1
10.1.1.2/24

YerponcTteo A

VLAN1:192.168.1.1
10.1.1.1/24

YcTtpoicteo B

Gi 0/4

MNpuemHuk 1 MNpuemHuk 2 MpuemHuk 3

PucyHok 9-9.

A sBnsieTca mapwpyTu3atopom multicast n nogknoyYeH HenocpeacTBEHHO K
NCTOYHUKY multicast 1.

B saBnsetca ycTpOMCTBOM YPOBHA 2 U MNOAKIOYEHO HEMOCPEACTBEHHO K
NnoJsib30BaTENIbCKOMY XOCTY M UCTOYHMKY multicast 2.

Mpuemuuk 1, NMpuemHuk 2 n NpremHuk 3 nogkntoyeHsl K VLAN 1.

Hactpous VLAN 1, Bbl MOXeTe paspelumTb nonb3osaTtenam o VLAN 1 nonyyatb
TONbKO Te npodunu, agpeca KOTopbIX HaxogaTca B AgnanasoHe ot 225.1.1.1 go
225.1.255.255.

Bbl MoxeTe HacTpouTb [lpMeMHMK 1 Ha nornyyeHue TOrbKO npodunen c
agpecamu ot 225.1.1.1 po 225.1.1.255, lNpueMHUK 2 Ha nosiydeHue TOIbKO
npodunen c agpecammn ot 225.1.2.1 po 255.1.2.255, a [llpuemHuk 3 Ha
noriydeHue TONbKO Tex npodunen, Ybu agpeca Bapbupytotesa oT 225.1.3.1 go
225.1.3.255.
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K nopTy moxHo nob6asutb He 6onee 10 npoduneint, a rmobansHo — He 6onee 100
npocunen

Warn
HaCTPOMKK

e HactpownTe IP-agpec n VLAN. (nponyLieHo)

e Bkniounte multicast-mapwpytmsaumio Ha A M BKNHOYUTE MPOTOKON
multicast-mapLupyTtunsauum Ha nHtepderice yposua 3 (Gi0/1 n VLAN 1).

e Bknounte IGMP snooping Ha B u BbiGepuTe pexum IVGL.

e HacTponTe ananasoH M MakcumanbHOe KONMM4ecTBo agpecoB multicast
Ha B

A# configure terminal

A(config)# ip multicast-routing

A(config)# interface GigabitEthernet 0/1
A(config-if-GigabitEthernet 0/1)# ip pim sparse-mode
A(config-if-GigabitEthernet 0/1)# exit

A(config)# interface vlan 1

A(config-if-VLAN 1)# ip pim sparse-mode
A(config-if-VLAN 1)# exit

B# configure terminal

B(config)#ip igmp snooping ivgl
B(config)#ip igmp profile 1
B(config-profile)#permit
B(config-profile)#rang
B(config-profile)#range 225.1.1.1 225.1.255.255
B(config-profile)#exit

B(config)#ip igmp profile 2
B(config-profile)#permit
B(config-profile)#range 225.1.1.1 225.1.1.255
B(config-profile)#exit

B(config)#ip igmp profile 3
B(config-profile)#permit
B(config-profile)#range 225.1.2.1 225.1.2.255
B(config-profile)#exit

B(config)#ip igmp profile 4
B(config-profile)#permit
B(config-profile)#range
B(config-profile)#range 225.1.3.1 225.1.3.255
B(config-profile)#exit
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B(config)#ip igmp snooping l2-entry-limit 100

B(config)#ip igmp snooping vlan 1 filter 1

B(config)#int gigabitEthernet 0/2

QTECH(config-if-GigabitEthernet 0/0)#ip igmp snooping filter 2
QTECH(config-if-GigabitEthernet 0/0)#ip igmp snooping max-groups 10
B(config)#int gigabitEthernet 0/3

QTECH(config-if-GigabitEthernet 0/0)#ip igmp snooping filter 3
QTECH(config-if-GigabitEthernet 0/0)#ip igmp snooping max-groups 10
B(config)#int gigabitEthernet 0/4

QTECH(config-if-GigabitEthernet 0/0)#ip igmp snooping filter 4
QTECH(config-if-GigabitEthernet 0/0)#ip igmp snooping max-groups 10

MpoBepka e 3anyctute komaHgy show ip igmp snooping interfaces, 4ToGbl
oTtobpasnte dunbTpauuio npodunen n MakcumanbHOe KONMYECTBO
npodunen multicast gna nopra.

e 3anyctute komaHgy show ip igmp snooping, 4To6bl 0TOGPaA3UTL
MakCcumarbHoe KOnn4ecTBo rnobanbHbIX rpynn multicast
B B#show ip igmp snooping interfaces

Interface Filter profile number max-group
GigabitEthernet 0/2 2 10
GigabitEthernet 0/3 3 10
GigabitEthernet 0/4 4 10

B#show ip igmp snooping

IGMP Snooping running mode: IVGL

IGMP Snooping L2-entry-limit: 100

Source port check: Disable

Source ip check: Disable

IGMP Fast-Leave: Disable

IGMP Report suppress: Disable

IGMP Globle Querier: Disable

IGMP Preview: Disable

IGMP Tunnel: Disable

IGMP Preview group aging time : 60(Seconds)
Dynamic Mroute Aging Time : 300(Seconds)
Dynamic Host Aging Time : 260(Seconds)
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HacTpounka npoBepKku nopta UCTOYHUKA
CueHapun:
McTouHuK 1
— 10.1.1.2/24
— | 10.1.1.1/24
. YeTtpoitcTeo B
— Gi 0/4
NcTouHMK 2
MpuemHuk 1 MpuemHuk 2 MpuemHuk 3
PucyHok 9-10.
A gBnseTca maplipyTMsaTopoM multicast n NOAKMYEH HenocpeacTBEHHO K
NCTOYHUKY multicast 1.
B saBndetcs ycTpPOMCTBOM YPOBHA 2 W MOOKMOYEHO HEMNOCPeACTBEHHO K
Nnosib30BaTENbCKOMY XOCTY M UCTOYHMKY multicast 2.
Mpuemuuk 1, MpruemuHuk 2 n MpremHnk 3 nogkntoveHsl K VLAN 1.
McTtounmk 1 otnpaensieT Tpadmk multicast-agpeca n3 npodwmna 224.1.1.1, a
NCTOYHUK 2 oTnpaBnseT Tpaduk multicast-agpeca ns npocuna 225.1.1.1.
MpunemHuk 1 moxeT 3anpocutb npocunm 224.1.1.1 n 225.1.1.1 cOOTBETCTBEHHO.
lMpoBepka NnopTa UCTOYHMKA BKIIHOYEHa
LWarn e HactponTte IP-agpec n VLAN.
(G| AN e BkniounTe multicast-maplupyTusaumio Ha A U BKIIOYMTE MPOTOKOM
multicast-mapLipyTtnsauumn Ha nHtepdence yposHs 3 (Gi0/1 n VLAN 1).
e Bknounte IGMP snooping Ha B n BbibepuTte pexum IVGL.
e  BknounTe NpoBepKy nopTa MCTOYHUKA Ha B
A A# configure terminal
A(config)# ip multicast-routing
A(config)# interface GigabitEthernet 0/1
A(config-if-GigabitEthernet 0/1)# ip pim sparse-mode
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A(config-if-GigabitEthernet 0/1)# exit
A(config)# interface vlan 1
A(config-if-VLAN 1)# ip pim sparse-mode
A(config-if-VLAN 1)# exit

B B# configure terminal
B(config)#ip igmp snooping ivgl

B(config)#ip igmp snooping source-check port

MpoBepka e 3anyctute komaHay show ip igmp snooping mroute, 4TOGbI
nposepuTb, n3ydeH nun Gi0/1 kak nopT mapLupyTnsartopa.

e [lpoBepbTe, MoxeT nu lNpuemHuk 1 3anpawmBaTtb Mmulticast-Tpadumk
npocpunsa 224.1.1 n He MOXET N 3anpocuTb Tpaduk npoduns 225.1.1.1

B Multicast Switching Mroute Port
D: DYNAMIC
S: STATIC
* %
VLAN(1) 1 MROUTES:
GigabitEthernet 0/1(S)

B#show ip igmp snooping
IGMP Snooping L2-entry-limit: 100
Source port check: Enable

Source ip check: Disable
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HacTpounka npoBepku IP-agpeca MCTOYHUKA
CueHapun:
McToqHMK 1
. 10.1.1.2/24
-— YCTpoiicTBo A
| 10.1.1.1/24 Gi 0/1
= VLAN1:192.168.1.1
- Gi 0/5 VLANT .
— 5 YctponcTeo B
= Gi 0/2 Gi 0/4
McTouHuk 2
MpremHuk 1 MpuemHuk 2 MpuemHuk 3
PucyHok 9-11.
A gBnseTca maplipyTMsaTopoM multicast n NOAKMYEH HenocpencTBEHHO K
NCTOYHUKY multicast 1.
B saBndetcs ycCTpPOMCTBOM YPOBHA 2 W MOOKMIOYEHO HEMNOCPeACTBEHHO K
Nnosib30BaTENbCKOMY XOCTY M UCTOYHMKY multicast 2.
Mpuemuuk 1, MprnemuHuk 2 n MpremHnk 3 nogkntoyeHsl K VLAN 1.
NcTtouHnk 1 oTtnpaensiet Tpadumk multicast-agpeca mn3 npodunen 10.1.1.1 un
224.1.1.1, WUctouHmk 2 oTnpaBnsaeT Tpadumk multicast-agpeca 13 npodunen
192.168.1.3 n 225.1.1.1, a ctouHuk 3 oTnpaendaeT Tpaduk multicast-agpeca us
npocunen 192.168.1.3 n 226.1. 1.1.
MpuemHuk 1 moxeT 3anpocutb npodunm 224.1.1.1, 2251.1.1 n 226.1.1.1
COOTBETCTBEHHO.
IP-agpec no ymonyaHuto ans nposepkun IP-agpeca nctodHnka — 10.1.1.1.
HacTtponte limit-ipmc n multicast-tpacdumk npoduns 225.1.1.1 n ycraHoBuTe
neranbHbIN agpec nctovyHmka 192.168.1.3
LWarn e HactponTte IP-agpec n VLAN.
ERTREMhT] e BinounTe multicast-maplupyTsaumio Ha A U BKIIOYMTE MPOTOKOM
multicast-mapwpyTtnsaumm Ha untepgence yposHsa 3 (Gi0/1 n VLAN 1).
o Bkntounte IGMP snooping Ha B u Bbibepute pexum IVGL.
e Bkniounte npoBepky noprta UCTOYHUKA Ha B
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A A# configure terminal

A(config)# ip multicast-routing

A(config)# interface GigabitEthernet 0/1
A(config-if-GigabitEthernet 0/1)# ip pim sparse-mode
A(config-if-GigabitEthernet 0/1)# exit

A(config)# interface vlan 1

A(config-if-VLAN 1)# ip pim sparse-mode
A(config-if-VLAN 1)# exit

B B# configure terminal
B(config)#ip igmp snooping ivgl
B(config)# ip igmp snooping source-check default-server 10.1.1.1

B(config)# ip igmp snooping limit-ipmc vlan 1 address 225.1.1.1 server 192.168.1.3

MpoBepka e 3anyctute komaHgy show ip igmp snooping, 4ToObl NPOBEPUTD,
BKJIlOMEeHa nu nposBepka IP-agpeca NCTOYHUKA.

e [lpoBepbTe, MoxeT nu lNpuemHnk 1 3anpawwmsaTb multicast-Tpaduk
npocounen 224.1.1 n 225.1.1.1 n He MOXeT nM 3anpocuTb Tpaduk
npodcuna 226.1.1.1

B B#show ip igmp snooping

IGMP Snooping running mode: IVGL

IGMP Snooping L2-entry-limit: 65536
Source port check: Disable

Source ip check: Enable

IGMP Fast-Leave: Disable

IGMP Report suppress: Disable

IGMP Globle Querier: Disable

IGMP Preview: Disable

IGMP Tunnel: Disable

IGMP Preview group aging time : 60(Seconds)
Dynamic Mroute Aging Time : 300(Seconds)
Dynamic Host Aging Time : 260(Seconds)

9.4.5.7. PacnpocTpaHeHHble OLWNOKK

e  OcHoBHble (hyHKLMKM IGMP snooping He HAaCTPOEHbl UM HACTPOWNKA He BbIMOSHEHA.

e [lopT multicast-mapwpyTnsatopa He W3y4YeH, YTO MPUBOAMT K HEBO3MOXHOCTU
nony4yeHmsa multicast-tpacuka.

e |P-agpec ansa nposepku IP-agpeca nctovyHuka He cootBeTcTByeT IP-agpecy multicast,
4YTO NPUBOANT K HEBO3MOXHOCTW NonyyeHna multicast-tpadumka.
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9.4.6. HacTtpowmka npocpunsa IGMP

9.4.6.1. 3hbdeKT KoOHUrypaumm
Cosgante npocduns punstpauum IGMP.

9.4.6.2. lWarn HacTponku
CosgaTb Npodunb

o (OnuuoHanbHo) CosganTte npodune hunbTpauumn IGMP.
HacTponka guanasoHa npocung

¢ (OnuuoHanbHO) HactponTe ananasoH agpecos npocung multicast.
HacTponka cpunbeTpaumm npocunen

o (OnuuoHanbHO) HacTtponTe pexum unbTpaumm npoduns, 4todbl permit unun deny
(paspelmTb Unm 3anpeTuThb).

9.4.6.3. NpoBepka

3anyctnute komaHgy show running-config, 4Tobbl npoBepuUTb, BCTYNWAM NU B CUNy
npeapblayLime KoHurypaumm.

9.4.6.4. CBA3aHHble KOMaHAbI

Cospatb npocdunb

KomaHga ip igmp profile profile-number

Onuncanne profile-number: ykasbiBaeT Homep npoduns
napameTpa

KomaHgHbIn Pexunm rnobanbHon koHdurypauum

pexvm

Hactpowka guanasoHa npoduns

KomaHga range low-ip-address [ high-ip-address ]
Onuncanne low-ip-address: yka3blBaeT HavanbHbIM agpec.
napameTpa

high-ip-address: ykasbiBaeT kOHe4YHbI agpec. 1o ymonyaHuMio HacTpoeH
TONbKO OAVH agpec

KomaHaHbIn Pexnm HacTpoikm npoduns
peXunm

PykoBoacteo rno | Bbl MoxeTe HacTpouTb Heckonbko agpecoB. Ecnu |IP-agpeca pasHbix
NCNoNb30BaHWIO | AMana3oHOB MAyT nocnefoBaTenbHO, agpeca byayT o6beanHeHbI
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HacTtpounka ounbTpaumnm npodunen

KomaHpa

deny

KomaHgHbIn
pexnm

Pexum HacTponkn npocung

PykoBogcteo no | Ecnu gns pexuma punbtpaumm npoduns yCTaHOBMEHO 3HavYeHne «denyy,
NCNonb30BaHUIO | a AManasoH npodunen multicast He ykasaH, HA OOMH NPOUITL HE MOXET

ObITb 3anpeLleH, YTo O3HaYaeT paspeLleHne ans Bcex npodunei

HacTtponka counbTpaumm npodunen

KomaHpa permit
KomaHaHbIn Pexum HacTponkn npocumng
pexum

PykoBoactso no | Ecnn pexum unbTpaumm npoduna HacTpoeH Ha «permit», a gvanasoH
ncnonb3oBaHuo | npodunen multicast He ykasaH, HU 0AWH NpoduIb He ByAeT paspeLleH, YTo

O3HayaeT 3anpeT Ansa Bcex npodunen

9.4.6.5. Npumep KoHcpUrypaumm

Co3spaHue npodmna comnbTpauum

Warn
HaCTPONKK

Cospgante npodunb unbTpauum

B(config)#ip igmp profile 1
B(config-profile)#permit
B(config-profile)#range
B(config-profile)#range 224.1.1.1 235.1.1.1
B(config-profile)#

MpoBepka

3anyctute komaHgy show running-config, 4To6bl MpoOBEpPUTL YCMELIHOCTb
HaCTPONKK

ip igmp profile 1
permit

range 224.1.1.1 235.1.1.1
!

9.4.6.6. PacnpocTpaHeHHble OWNOKKu

e  OcHoBHble (hyHKLMKM IGMP snooping He HAaCTPOEHbl UM HACTPOWMKa He BbIMOSHEHA.
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o Pexum npodmnsa HacTpoeH Ha permit, HO gnanasoH multicast-npodunen He ykasaH,
4YTO NPUBOAUT K 3anpeTy Bcex npocunen.

9.4.7. HacTtpoiika IGMP QinQ

9.4.7.1. 3hdeKT KOHUrypaumm

Cospgante 3anucb multicast Bo VLAN, rae pacnonoxeHbl nakeTsl IGMP. Nepecbinante nakeTbl
IGMP Bo VLAN, roe aTu nakeTbl pacnosioXeHbl, peanuaysa npo3payHyto nepeaady.

9.4.7.2. NMpnmeyvaHun

Heobxoammo HacTpouTb OCHOBHbIE pyHKUMK IGMP snooping.

9.4.7.3. lWarn HacTponku

Hactpouka npo3payHon nepenaum QinQ

Ecnn nHtepdency QinQ Heobxoammo nepecbinate multicast-naketol B ceTn VLAN, rae ykasaHbl
VID-bl nakeToB, BKAoUnTe QinQ anga peanusauuu npo3padHon nepeagayn.

9.4.7.4. NpoBepka

3anyctute komaHgy show ip igmp snooping, 4Tobbl NPOBEPUTBL, BCTYNUNA fv KOHUrypaums
B Cuny.

9.4.7.5. CBAA3aHHble KOMaHAbI

HacTpounka npo3payuHoun nepegaum QinQ

KomaHga ip igmp snooping tunnel
KomaHaHbIn Pexunm rnobanbHon KoHduUrypawmm
pexmm

Pykosoacteo no | Bkniounte QinQ ansa peanusauumn npospavHon nepegaymn naketos IGMP
NCNOSb30BaHMIO

OTtobpaxeHue kKoHcdurypaumm QinQ

KomaHga show ip igmp snooping
KomaHaHbIn Pexum npusunernposaHHoro EXEC, pexum rnobanbHon koHdurypaumm
pexnm NN pexmnm KoHdurypaumm nHtepdoenca

Pykosoacteo no | Ecnn QinQ BknoYyeH, oTtobpaxkaeTcs crieqyrowiee cogepmmoe.

VICNONB30BAHWIO | |GMP Tunnel: Enable
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9.4.7.6. NMpumep KoHcpuUurypauum

HacTtpounka npo3payHou nepegaum QinQ

Warun e HactpowiTte 6a3oBble pyHKumm IGMP snooping.

HacCTpOMKK e Hacrtpoiite npo3paynyto nepegady QinQ

QTECH# configure terminal
QTECH(config)# ip igmp snooping tunnel
QTECH(config)#

QTECH(config)# end

MpoBepka | 3anyctute komaHgy show ip igmp snooping, 4YToObLI NPOBEPUTL YCMELLHOCTb
HaCTPOMKK

IGMP Tunnel: Enable

9.4.7.7. PacnpocTpaHeHHble OWNOKKU

OcHoBHble dyHKuMn IGMP snooping He HaCTPOEHbI NN HACTPOKMKAa He BbIMOSHEHA.
9.4.8. Hactpouka IGMP Querier
9.4.8.1. 3hdeKT KoHdUrypaumm

HacTponte yctpoicTteo kak IGMP querier, KOTOpbIn OyaeT NepMoanyveckm oTnpasnaTb NakeTbl
Query IGMP 1 cobupaTb He06x04MMYH0 NONb30BaTEN0 NHOPMALMIO.

9.4.8.2. NpumeyvaHun

Heobxogmmo HacTpouTb OCHOBHbIE yHKUMM IGMP snooping.

9.4.8.3. lLlarn HacTponku

Bknro4yeHune cpyHkumm Querier

¢ (OnuuoHanbHo) Bkntounte dyHkumo Querier IGMP rnobanbHO MM gnst ykasaHHOM
VLAN.

¢  (OnuuoHanbHo) OTkNouNTE PyHKUMIO Querier IGMP gna ykasaHHon VLAN.
Hactponka IP-agpeca uctouHuka Querier

e (OnuuoHanbHO) Bbl MoxeTe HacTtpouTb IP-agpec wuctoyHuka naketa Query,
otnpaensemoro Querier, Ha ocHoBe VLAN.

e [locne BkntoueHus Querier Heobxoammo ykasaTb IP-agpec nctouHmka ansa Querier; B
NPOTMBHOM Crly4ae KOHUrypaumsi He BCTYMNUT B CUNY.

HacTpoiika MakcumanbHOro BpemeHu oTBeTa naketa Query

(OnumoHanbHo) OTperynupynTte makcumanbHoe BpeMsi OTBeTa, nepedasaemoe naketom Query
IGMP. TlMockonbky IGMPv1 He nogaepxumBaeT nepefayvyy MakCMManbHOro BpeMeHW oTBeTa
naketom Query, aTa KOHUrypaums He BCTynaeT B cuny, korga Querier ucnonosyet IGMPV1.

Hactpownka Query-uHtepBana Querier
(OnumoHanebHo) HactponTe nHtepsan Query IGMP ansa otnpasku naketoB Query.
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Hactpouka Taumepa yctapeBaHus Querier

(OnuunoHanbHO) HacTpoinTe Tanmep yctapeBaHus opyrmnx querier-os IGMP B ceTw.
Yka3saHue Bepcuun IGMP gna Querier

(OnumoHansbHo) YkaxuTe Bepeuto IGMP ans Querier (no ymonyaxuio IGMPV2).

9.4.8.4. NpoBepka

3anycTtute komaHay show ip igmp snooping querier detail, 4yToGbl NpoBEpPUTL, BCTyNMUNa nu
KOHcpurypaums B cuny.

9.4.8.5. CBAi3aHHble KOMaHAbI

BkntouyeHune cyHkumum IGMP Querier

KomaHnga ip igmp snooping [ vlan vid ] querier

Onucanwne vlan vid: ykasbiBaeT VLAN. 3Ta koHdwurypaumss no yMOMYaHWUKO
napameTpa npumeHsieTcs ko scem VLAN

KomaHaHbIn Pexwum rnobansHon koHdUrypaumm

pexum

PykoBoacteo no
NCMNOmMb30BaHUIO

IGMP querier gna ykasaHHon VLAN BCTynut B Cuiy TONbKO Mocne
BKITtOMeHUs rrnobanbHoro querier-a IGMP.

Ecnun rmo6anbHein IGMP querier otkntoueH, IGMP querier gnsa scex VLAN
OyneT OTKIoYeH

HacTtponka IP-agpeca ncrouHumka Querier

KomaHga ip igmp snooping [ vlan vid ] querier address a.b.c.d
Onuncanne vlan vid: ykasbiBaet VLAN. O3Ta KOH(urypaums no ymonyaHuio
napameTpa npumeHsieTca ko scem VLAN.
a.b.c.d: ykasbiBaeT IP-agpec nctodHuka
KomaHaHbIn Pexunm rnobanbHon koHdurypauum
peXunm

PykoBoacteo no
NCNOSb30BaHMIO

Mocne BkntoYeHUs1 querier Heobxoaumo ykasaTtb IP-agpec UcTovHuka Ans
querier-a; B NMPOTMBHOM crly4ae KOHpUrypaumsi He BCTYNUT B CUIY.

Ecnn IP-agpec wuctouHmka ykasaH VLAN-om, a1OoT agpec Oyget

MCNnoJib30BaTbCA NpeNMyLLECTBEHHO

Hactpoika makcnmanbHoro BpemeHu otseta Querier

KomaHga ip igmp snooping [ vlan vid ] querier max-response-time seconds
Onucanue vlan vid: ykasbiBaeT VLAN. O3OTa KoHurypaumss no YMOSYaHWUio
napameTpa npumeHsieTca ko scem VLAN.
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seconds: ykasblBaeT MakcumarnbHOe BpeMsi OTKNNKa. B eanHuLax cekyHabl.
3HayeHuve Bapbupyetcs oT 1 go 25

KomaHgHbIn
peXxnm

Pexwum rnobanbHon koHUrypaumm

PykoBoacteo no
NCNONb30BaHMIO

Ecnn wuHTtepBan Query ykasaH VLAN-owm,
NCMNonb30BaTbCA NPENMYLLIECTBEHHO

9TO 3Ha4eHue 6y,1:|,eT

Hactpounka Query-uHtepBana Querier

KomaHga ip igmp snooping [ vlan vid ] querier query-interval seconds
Onucanwne vlan vid: ykasbiBaeT VLAN. 3Ta koHdwurypaumss no yMOMYaHWUK
napameTpa npumeHsietca ko Bcem VLAN.
seconds: ykasblBaeT nHTepBan Query B cekyHaax. 3HaYyeHvne BapbupyeTcs
ot 1 oo 18 000
KomaHaHbIn Pexwum rnobansHon koHdUrypaumm
pexmm

PykoBoacteo no
NCNOmMb30BaHNIO

Ecnn wuHTtepBan Query ykasaH VLAN-om, 31O

MCNoJ1b30BaTbCA NpenmMyLeCTBeHHO

3HayeHne Oyger

Hactpowka Tanmepa yctapeBaHusa Querier

KomaHga ip igmp snooping [ vlan vid ] querier timer expiry
Onuncanne vlan vid: ykasbiBaeT VLAN. 3Ta KOH(urypauus no yMOmyaHuio
napameTpa npumeHsieTca ko scem VLAN.
seconds: yka3blBaeT BpeMS OXXUOaHUs B ceKyHOaxX. 3Ha4YeHne BapbupyeTcs
o1 60 go 300
KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexunm

PykoBoactBo no
NCNOSb30BaHMIO

YCTPONCTBO MOXET He ObITb BbIOpaHO B Ka4ecTBe querier-a, gaxke ecnu ero
dyHKUMS querier-a BknodeHa. Ecnn ycTponcTBoO, KOTOpOEe He yaanocb
BblOpaTb, He nonyyaeTt nakeT Query, OTNpaBneHHbIN querier-oMm B TedeHne
BPEMEHM yCTapeBaHus, UCMOoMb3yemblin Querier cyMTaeTcs ycTapeBLUUM, 1
OyOeT MHMUMMPOBAaH HOBbIV LMKN BblGopa.

Ecnn Bpemsa yctapeBaHus ykaszaHo BO VLAN, ato 3HadeHue Oyger
NCNonb30BaTbCA NPEUMYLLIECTBEHHO
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YkasaHue Bepcuun IGMP gna Querier-a

KomaHpa ip igmp snooping [ vlan vid ] querier version 1

Onucanwne vlan vid: ykasbiBaeT VLAN. 3Ta koHdwurypaumss Mo YMOMYaHWUIO
napameTpa npumeHsietca ko scem VLAN

KomaHaHbIn Pexwum rnobanbHon koHUrypaumm

pexmm

PykoBoacteo no
NCMNOMb30BaHUIO

Querier moxeT 6bITb 3anyweH B IGMPv1 un IGMPv2 (no ymonuyaHuio
IGMPv2). Bbl Takke MoXeTe 3anyCTUTb KOMaHAy AM9 HAacTpOMKU Bepcum
IGMPVL1.

Ecnu Bepcua IGMP gns querier-a ykaszaHa VLAN-om, 3Ta Bepcusa 6yget
NCcnonb30BaTbCA NPENMYLLECTBEHHO

OTtobpaxeHune koHdurypaumm IGMP Querier

KomaHga show ip igmp snooping querier detail
KomaHaHbIv Pexum npusunermposaHHoro EXEC, pexum rnobanbHon KoHdwurypaumm
pexum NN pexnm KoHdurypauum nHtepderica

PykoBoacteo no
MCNONb30BaHNIO

Ecnn QinQ BkntoyeH, oTobpaxaeTca crneaytoLlee CoaepXxnmoe.
QTECH(config)#show ip igmp snooping querier detail
Vlan IP Address IGMP Version Port

admin state: Enable
admin version: 2
1.1.1.1

query-interval (sec): 60

source |P address:

max-response-time (sec): 10
querier-timeout (sec): 125

Vlan 1: IGMP switch querier status
admin state: Disable

admin version: 2

1.1.11

query-interval (sec): 60

source |P address:

@ §) QTECH

MUP LOOCTYMHEE

379




PykoBoacTeo no Hactponke cepus QSW-7600

Hactpowika IGMP snooping

max-response-time (sec): 10
querier-timeout (sec): 125
operational state: Disable

operational version: 2

9.4.8.6. NMpumep KoHcpuUurypaumum

BknioyeHune cyHkumum IGMP Querier

CueHapun:

McTouHuMK 1

Yctponcteo A

LR

10.1.1.1/24  Gi 0N

MNpuemHuk 1

PucyHok 9-12.

B cueHapumn 6e3 obopygosaHust multicast ypoBHst 3 multicast-Tpaduk mMoxeT
nepeHanpaBnaTbCA TONMbKO B CETb YPOBHSA 2.

A [penctByeT Kak YCTPOMCTBO YPOBHSA 2 AONS MOAKMOYEHUS K MCTOYHUKY U
npuemMHuky multicast

LWarn
HaCTPOWNKK

e Bkniounte rmobansHoe IGMP snooping Ha A B pexxume IVGL.
e Bkntounte IGMP Querier ana VLAN 1 Ha A

A

A(config)#ip igmp snooping ivgl

A(config)#ip igmp snooping querier

A(config)#ip igmp snooping querier address 10.1.1.1
A(config)#ip igmp snooping vlan 1 querier

MpoBepka

3anyctute komaHgy show ip igmp snooping querier, 4ToGbl NPOBEPUTD,
BCTynun nn B cuny querier VLAN 1

A(config)#show ip igmp snooping querier
Vlan IP Address IGMP Version Port
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1 10.1.1.1

admin state :
admin version :
source IP address :

query-interval (sec) :

operational state :

operational version :

2 switch

A(config)#show ip igmp snooping querier vlan 1

Vlan 1: IGMP switch querier statuswww.qtech.ru

Enable
2
10.1.11

max-response-time (sec): 10

querier-timeout (sec) : 125

Querier
2

9.4.8.7. PacnpocTpaHeHHble OWnOKu

IP-agpec UCTOYHMKA He HACTPOEH AN querier-a, U querier He BCTynaeT B CUny.

9.5. MOHUTOPUHT

9.5.1. OumncTrka

NMPUMEYAHME: BbinONHEHWEe KOMaHg clear MOXeT NPUBECTM K NOTepe BakHOW MHopMauum
n, Taknm obpasom, K npepbiBaHnio paboTbl Cryx6.

OnucaHue KomaHga
Oumnwaet ctatuctuky IGMP snooping clear ip igmp snooping statistics
Ounwaer nopTbl AnHamnyeckoro | clear ip igmp snooping gda-table
MapLUpyT13aTopa U NOPTbl-y4aCTHUKN

9.5.2. OTOoGOpaxeHune
OnucaHune KomaHnga
OtobpaxaeT 6asoBble | show ip igmp snooping [ vlan vlan-id ]
KoHgurypauum IGMP snooping
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OnucaHue KomaHga

Otobpaxaet cratuctuky IGMP | show ip igmp snooping statistics [ vlan vlan-id ]
snooping

OtobpaxaeT noptbl | show ip igmp snooping mrouter
MapLupyTmM3aTopa

OTtobpaxaeT 3anvcu IGMP | show ip igmp snooping gda-table
snooping

OTtobpaxaeT npocunb show ip igmp profile [ profile-number ]

OTtobpaxaeT koHgurypaumm | show ip igmp snooping interface interface-name
IGMP snooping Ha nHTepdence

OtobpaxaeT IGMP Querier show ip igmp snooping querier [ detail ]

OtobpaxaeT uHGopmauuto o | show ip igmp snooping user-info
nonb3oBarene

9.5.3. OTnapka

MPUMEYAHUE: cuctemMHble pecypcbl 3aHAThI NpY BbIBOAE OTIaAo4HON MHGopmaumn. Noatomy
OTKMNtoYanTe OTNaAKy cpasy nocne UCMosib30BaHUS.

OnucaHune KomaHga

Otnagka Bcex yHkumi IGMP | debug igmp-snp
Snooping

Otnagka cobbiTnn IGMP snooping | debug igmp-snp event

Otnagka naketoB IGMP snooping | debug igmp-snp packet

Otnagka cBsasM wmexay IGMP | debug igmp-snp msf
snooping n MSF

Otnagka curHanos IGMP snooping | debug igmp-snp warning
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10. HACTPOUKA MLD SNOOPING
10.1. O630p

Multicast Listener Discovery (MLD) Snooping ucnonb3yeTcs AN KOHTPOMNA U ynpasneHus
nosegeHnem nepeckinku multicast-naketos IPV6 Ha ypoBHe 2.

YCTpONCTBO, Ha KOTOPOM BbinonHaeTcs MLD Snooping, aHanuanpyet naketbl MLD, nonyyeHHble
nopToM, ANS CcO34aHus cornocTaBneHuss mexgy noptom u MAC-agpecom multicast u
nepecninaet gaHHble multicast IPv6 Ha ypoBHe 2 Ha ocHoBe conoctaBneHusi. Korga MLD
Snooping oTkno4veHo, multicast-nakeTsl IPV6 nepegatotcsa Ha yposHe 2. Korga MLD Snooping
BKMOYEHO, nakeTbl multicast-gaHHbIX W3BECTHOW rpynnbl multicast IPv6 nepecbinatoTtcs
yKasaHHOMY MPUEMHUKY Ha ypoBHE 2 BMecTO broadcast-pacchinkm Ha ypoBHE 2.

10.1.1. NMpoToKosbI U cTaHAAPTDI

RFC4541: Pekomengauumn ans Internet Group Management Protocol (IGMP) n Multicast Listener
Discovery (MLD) Snooping KoMMyTaToOpOB

10.1.2. OBa Tvna noptoB MLD Snooping

Kak nokasaHo Ha PucyHke 10-1, ycTponcTBo multicast ypoBHA 3 MOAKIHOYEHO K UCTOYHUKY
multicast. Ha yctponctee pgoctyna BkmitodeH MLD Snooping. Xoct A n XocT B saBnsawTcs
npueMHkamu (To ecTb ydacTHUKkamm rpynnbsl multicast IPV6).

Multicast ycTpoicTteo
YPOBH#A 3

.
>

[ EEEE BN $3sas
EEEE BN Fii4H .
o MopT multicast-mapLlupytmnsaropa

Bupeocepsep O MopT yyacTHUka multicast
— [laket multicast-gaHHbIX

Eth0/1

YCTpPOWCTBO
pocTtyna

Eth0/4

XocT A XocT B Xoct C
MpuemHuk BUAeo MpuemMHUK BUAEO

PucyHok 10-1. [1sa Tvna noptoe MLD Snooping

e [lopT multicast-maplwpyTnsaTtopa: ykasbiBaeT MOPT Ha YCTPOMCTBE JoCTyna Ans
noaknoyeHns K yctponctey multicast yposHs 3, Hanpumep, nopt Eth0/1 ycTpowncTea
gocrtyna.
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10.1.3.

10.1.4.

MMopT yyacTHUKa: cokpalleHue OT MopTa yyacTHuKa rpynnel multicast IPv6, Takke
HasblBaemoro Listener-noptoMm, M YykasblBaeT MNOPT Ha YCTPOWCTBE AocTyna Ans
NOAKIMHYEHNS K y4acTHUKY rpynnbl multicast IPVG, Hanpumep, nopT Eth0/2 n nopT Eth0/3
Ha yCTpoOWCTBe gocTyna.

Pexum pabotbl MLD Snooping

Pexum DISABLE: B aTom pexume MLD Snooping He aenctByeT. To eCcTb YCTPOMUCTBO
multicast ypoBHS 2 He pJenaeT «snoop» naketoB MLD wmexgy XocToM W
MapLLpyTM3aTopoMm, a NoTokM multicast TpaHcnmpytoTca BHyTpU VLAN.

Pexum Independent VLAN Group Learn (IVGL). B atom pexume multicast-noToku
mexay VLAN B3aMMHO He3aBMCMMBbI. XOCT MOXeT 3anpawmBaTb TOMNbKO MOPT
multicast-mapwpyTtnsatopa B Ton e VLAN, 41O ¥ XOCT, Ans NonyyvyeHus
multicast-nakeToB 1 MOXET nepeckbinaTh NoNyyYeHHbIe nakeTbl multicast-gaHHbIx nobom
VLAN TOnbKo Ha NOpPT-y4acTHUK 1 NnopT multicast-mappytnsaTtopa B Tor e VLAN, 4To
N XOCT.

Pexum Shared VLAN Group Learn (SVGL). B atom pexume xoctbl VLAN coBMeCTHO
NCNonb3yT OOWH M TOT e NoTok multicast. XocT B ogHon VLAN MoXeT 3anpalumeaTh
multicast-notokn n3 gpyron VLAN. Ecnun ykaszaHa Shared VLAN, TOMbKO MOTOKM
multicast-gaHHbIx 3ToM VLAN moryT nepecbinatbcs Ha xocTbl gpyrmx VLAN. lNMoTtoku
multicast-gaHHbIx Shared VLAN MoryT nepecbiniatbCA Ha MOPTbl-y4aCTHUKN 3TOrO
multicast-agpeca, gaxe ecrnv HeKoTopble NOPThbI-yHaCTHUKN HE NpuHaanexar k Shared
VLAN. B pexume SVGL npodpunu MLD gomkHbl MCNOMb3oBaTbCA AN BblaeneHus
naketa pguwanasoHoB agpecoB multicast gna SVGL. B npegenax ananasoHoB
multicast-agpecoB nopTbl-y4acTHUKU B 3anucax multicast-nepecbinku NoaaepKmBaroT
nepecobiiky naketoB Yeped VLAN. Mo ymonyaHuio Bce AnanasoHbl rpyrnn He BXOAAT B
AnanasoHbl npunoxeHun SVGL, n Bce multicast-nakeTbl oT6pacbiBatoTcs.

Pexnm IVGL-SVGL: B aTtom pexume cocyuwectsytoT IVGL n SVGL. Bbl moxeTe
ucnonb3oBaTb Npocunu MLD ans BbligeneHnsa naketa guana3oHoB agpecos multicast
ans SVGL. B npegenax gnanasoHoB multicast-agpecoB NOPThI-y4aCTHUKM B 3anmncax
multicast-nepecbinikn  nNogaoepXuMBalOT  Mepecbiniky  naketoB  4vepe3  VLAN.
MopTbl-yyacTHMKM B 3anucax nepeagpecaumy multicast, cooTBeTCTBYOWME APYTUM
AnanasoHam agpecoB multicast, 4OmKHbI NpuHagnexatb ogHom n Ton xe VLAN.

MpuHumn pa6otbl MLD Snooping

YcTponcTteo, Ha kotopom pabotaet MLD Snooping, obpabaTbiBaeT pasnuyHble naketel MLD
cnegyowmm obpasom:

MLD QUERY

YcTpowncTteo multicast ypoHsi 3 perynspHo otnpasnseT naket General Query MLD Bcem xoctam
n mappytnsatopam (c agpecom FF02::1) B cermeHTe nokanbHOM ceTu Ans 3anpoca (query)
y4yacTHUKOB rpynnbl multicast IPv6 B atom cermeHTe cetu. [pu nonyyeHun naketa General
Query MLD ycTtponcTteo, Ha KoTopom BbinosiHsieTcss MLD Snooping, nepechiniaeT nakeT Ha Bce
nopTbl BO VLAN, Kpome nopTta, NpMHMMAalOLLIEro nakeT, n obpabartbiBaeT NopT, NPUHUMAIOLLNIA
nakeT, criegytowum obpasom:

Ecnu nopT yxe HaxoguTcst B cnmMcke nopToB multicast-mapLupytusartopa, ero Tanmep
ycTapeBaHusa cbpacbiBaeTcs.

Ecnn nopt otcytctByeT B cnucke nopTtoB multicast-mapwpyTtmusaTtopa, nopt
pobaBrnisieTcsl B CNUCOK NOPTOB Mmulticast-maplupyTusaTtopa 1 3anyckaeTcst ero ranmep
yCTapeBaHus.

Kaxgbin pas, korga multicast-yctponctBo ypoBHA 2 nonydaeT nakeT General Query
MLD, oHO 3anyckaeT Tanmep ycTapeBaHus ANs Kakaoro nopta-y4actHuka u obHoBnseT
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BpeMs Tahimepa OO0 HaCTPOEHHOro MaKkCMManbHOro BpeMeHW oTBeTa naketa Query
MLD. Korga Bpems Tanmepa ycrapeBaHus nopta ymeHbluaeTcs 0o 0, cuMtaeTtcs, 4To
HMW OOMH YYaCTHWK He nony4aeT NoTokM multicast yepes 3TOT MOPT, U MO3ITOMY
yCTpoMCTBO multicast ypoBHsA 2 yganseT nopT ua Tabnuubl nepeckbinkn MLD Snooping.

o Kaxgbm pas, korga multicast-yctponcteso ypoBHA 2 nonyyaeT nakeT Query MLD ans
rpynnbl, OHO 3anyckaeT Tanmep YyCTapeBaHWs AN KaXOoro mnopTta-yvyacTHWKa B
KOHKpeTHOM rpynne u obHOBNsieT Bpems TarmMepa 40 HaCTPOEHHOro MakCMMarbHOro
BpeMeHn oTteeTa naketa Query MLD. Korga Bpemsi Tammepa ycrapeBaHusi nopTa
ymeHbliaetcs o 0, cuMtaeTtcs, YTO HUM OAUH U3 YYaCTHUKOB He MoryyYyaeT MoTOKu
multicast yepes 3TOT NOPT, U NO3TOMY YCTPOMCTBO Multicast ypoBHs 2 yaanseTt nopT 13
Tabnvubl nepeckinikn MLD Snooping.

e Korpga yctpornicteo multicast yposHs 2 nonyyaet nakeT Query MLD Group-Specific, oHo
Honblie He 06HOBNSET ABa NpeablayLmuX Tuna TanmMepos.

MLD REPORT

B ntobom n3 cnegyowmx cnydaeB XoCT oTnpaenseT naket Membership Report MLD B querier
MLD.

e [locne nony4eHus naketa Query MLD (General Query nnn Group-Specific Query)
XOCT-yyacTHUK rpynnbl multicast IPv6 otBevaeT naketom Membership Report MLD.

e Ecnu xocty HeobxoaMmo npucoeanHUTbCA K rpynne multicast IPv6, OH akTMBHO
oTnpasnseT naket Membership ReportMLD querier-y MLD c 3anpocoM Ha
npucoeanHeHne K aton rpynne multicast IPv6.

Mpun nonyyeHnn naketa Membership Report MLD ycTponcTBO, Ha KOTOPOM BbinonHAeTcs MLD
Snooping, nepecbinaeT ero Ha Bce nopThl multicast-mapwpytmusatopa Bo VLAN, nssnekaeT u3
nakeTta agpec rpynnbl multicast IPv6, kK kOTOpOI AOSMKEH NPUCOEANHNTBLCA XOCT, M obpabaTtbiBaeT
nopT, NonyyarLwmin NnakeT, crneayowmm obpasom:

e Ecnn HeT 3anucm nepeagpecaumm, COOTBETCTBYIOLWEN rpynne multicast IPv6,
cosfaeTcs 3anuch nepeagpecaumu, nopT AobasnseTcsa B CNUCOK BbIXOAHBLIX MOPTOB Kak
ANHAMNYECKNI NOPT-y4aCTHUK N 3anycKkaeTcs ero Tammep ycrapeBaHus.

e Ecnu cywectByeT 3anucb nepechbisiki, COOTBETCTBYOWAadA rpynne multicast IPv6, HO
NOpT HE COAEPXWUTCS B CMMCKE BbIXOAHbIX MOPTOB, NOpT AobaBnseTcsa B CMNUCOK
BbIXOOHbIX MOPTOB KaK AMHAMWYECKUA MOPT-y4acTHWK, W 3arnyckaeTcsi ero Tanmep
yCcTapeBaHus.

e Ecnu cywectByeT 3anucb Nepecbifiki, COOTBETCTBYOLWAs rpynne multicast IPv6, u
AVNHAMUYECKUIA MOPT-YYaCTHUK COAEPXKUTCS B CMMUCKE BbIXOOHbLIX MOPTOB, €ro Tanmep
ycTapeBaHus copacbiBaeTcs.

MLD LEAVE

Korga xocT nokuagaet rpynny multicast IPv6, oH otnpaBnsieT naket MLD Leave (c agpecom
FF02::2), 4ytobbl yBEAOMUTL MapLUpyTU3aTop multicast o Tom, YTO OH NOKMHYI rpynny multicast
IPv6. lMpun nonydyeHnn naketa MLD Leave oT nopTa-yvyacTHMKa YCTPOMCTBO, Ha KOTOPOM
BbinonHseTca MLD Snooping, Hanpsimyto nepecbinaeT ero Ha nopT multicast-mapLpyTtunsaTopa.
Ecnu dyHKuMs BbICTpOro Bbixoda BKMOYEHa, YCTPOWCTBO HaNpsiMyto yaanseTt nopTt M3 cnucka
NopTOB Nepeagpecaumm COOTBETCTBYIOLLEN pynnbl multicast.

10.1.5. NpoBepka nopTa MICTOYHUKA

®dyHKUMA NpoBepkU nopTta UcTtodHka MLD Snooping nosbiwaeT 6e30nacHOCTb CeTu.

OTa yHKUMA CTPOro orpaHvymMBaeT BXoAHble MnopTbl multicast-notokoB MLD. Korga ata
dyHKUMS OTKIIOYeHa, multicast-noToku ¢ Ntoboro nopta AeMCTBUTESNbHbI, U YCTPOMCTBO multicast
YPOBHSA 2 nepecbinaet UX Ha 3aperncTpvpoBaHHble MOPTbl-y4aCTHUKM B COOTBETCTBUM CO
cnuckom nepecbinkn MLD Snooping. Korga aTa QyHKUMS BKINOYEHa, OEeWCTBUTEMbHbI
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multicast-noTokn ToNbKoO ¢ NOPTOB Multicast-mapLupyTnsatopa, 1 multicast-ycTponcTBo ypoBHSA
2 nepeHanpaBngdeT MX Ha 3aperncTpupoBaHHble nopThl. [MoTokn multicast-gaHHbIX U3 NOPTOB
MapLuipyTtMsatopa, He nogaepxuealowmx multicast, aBnawTCA HeOAeNCTBUTESNbHbIMU U
oTOpacbIBaloTCA.

10.2. NMpunoxeHun

MpunoxeHune OnucaHue

MLD  Snooping  SVGL | MLD Snooping paboTtaet B pexxume SVGL
Trans-VLAN Multicast _no

TpeboBaHu1O

dunbTpaums nopta | Multicast-noToku NpYHMMaTCA TOSbKO c nopToB
NCTOYHUKA multicast-mapLupyTtnsatopa

10.2.1. MLD Snooping SVGL Trans-VLAN Multicast no Tpe6oBaHuio

10.2.1.1. CueHapun

Kak nokaszaHo Ha PucyHke 10-2, Xoct A VLAN 3 n Xoct B VLAN 4 3aka3sbiBaloT BMAEO.
BupaeonoTtoku HaxoaaTcs Bo VLAN 2.

Bknitounte pexxum SVGL Ha ycTponcTee goctyna n Hactponte Shared VLAN 2.

Multicast ycTponcTso

YPOBHSA 3
o MopTt multicast-mapwpyTtusaropa
Bugeocepsep O MopT yyacTHUka multicast
— [laket multicast-gaHHbIX
VLAN 2
Eth0/1 -
YCTpONCTBO

goctyna

Eth0/2
VLAN 3

Eth0/4

XocT A XocT B Xoct C
MpremHuk BUAEO MpuemHuK BUAEO

PucyHok 10-2.

VLAN 2 — 310 Shared VLAN.
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VLAN 3 n VLAN 4 — ato cetn VLAN, 4yepes koTopble BbIBOOUTCH CEPBUC BUOEO NO 3anpocy.

10.2.1.2. Pa3BepTbiBaHue

o Bknounte npotokon multicast yposHa 3 Ha ycTponcTse multicast ypoBHs 3.
o  Bkntounte pexxum SVGL Ha yCTPONCTBE YPOBHSA 2.

10.2.2. dunbTpaumsa nopTa UCTOYHUKA

10.2.2.1. CueHapuun

Kak nokasaHo Ha PucyHke 10-3, korga HacTpoeHa yHKUMS MPOBEPKM MOpTa WUCTOYHWUKA,
BUOEOMNOTOKM MOXHO MpMHMMAaTbh TONbKO C nopTta ucxogHoro multicast-mapwpyTtusaTopa.
Multicast-BnaeonoTokn ¢ Opyrux MnOpTOB HedeucTBuTenbHbl U oTbpackiBatoTcsa. ObpatuTte
BHMMaHWe, 4YTO, €Cfn HaAcTpoeHa (OYHKUMS NPOBEPKU NOpTa UCTOYHUKA, OOMMKEH ObiTb XOTS Obl
oavH nopT multicast-mapwpytnsatopa. B npoTusBHOM criydae unbTpaumMss NakeToB He
BbINOMHAETCA Ha NopTy multicast-mapLipyTtusaTtopa, gaxe ecnu unbTpauus nopta UCTOYHMKA
BKMoveHa. Ecnn dyHKUMA npoBepkM nopTa WMCTOMHUKA He HacTpoeHa, Mo  YMOM4YaHuio
npuMHMMaroTcsa multicast-BnaeonoTokn co BCeX NOPTOB.

e Bknounte pexxum IVGL Ha ycTponcTee gocTyna.

Bupeocepsep A Bupneocepsep B

Eth0/2

YCTPOWCTBO
jocTtyna

Eth0/4

Eth0/1
—» [lakeTt

multicast-gaHHbIx
Eth0/3

]

XocT A Xoct B Xoct C
MpuemHuk BUAEO MpuemMHUK BUAEO

PucyHok 10-3.
MopTt Eth0/1 — 310 nopT multicast-mappyTtnsaTopa, a nopt Eth0/2 — nopT mapLupytusatopa
6e3 multicast.
BuaeocepBepbl OTNPaBNAOT 04HM U Te e multicast-BMaeonoToku.
XocTtbl A 1 B moryT nony4datb multicast-notoku Toneko ¢ Bugeocepsepa A.
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10.2.2.2. Pa3BepTbiBaHue

o BknounTte yHKUMIO NMPOBEpPKN MOPTa UCTOMHUKA M HACTPOWTE cTaTUYEeCcKUn nopT
multicast-mapLupyTtnsaTtopa.

o  Bkntounte pexum IVGL Ha yCTpONCTBE YPOBHSA 2.
10.3. ®DyHKUUMU

10.3.1. ba3oBble onpeaeneHns

MopT multicast-mapwpyTusatopa u NOPT-y4acTHUK

MopThl multicast-maplipyTusatopa  nogpasgensoTcs Ha  OMHamMuyeckse  MNoOpPThI
multicast-mapLipytnsatopa 1 ctatvdeckue nopTbl Mmulticast-mapwpyTtnsatopa. Ecnv MLD
Snooping BKMIOYEHO, KOrga Ha MopTy BKMNOYeHa PYHKUMSA U3yYeHUs rnopTa AMHAMUYECKOro
multicast-mapLipyTtnsatopa, nocne nonyyenHna Query MLD wnm naketa PIMv6-Hello nopt
n3ydyaeT nopT AuHammudeckoro multicast-mapLlupytmusaTopa u 3anyckaeT TaMMmep ycrtapeBaHus
nopTta OVHaMU4eCcKoro multicast-mapLupyTusaTtopa. Cratnyeckun nopTt
multicast-mapLpyTtnsatopa MoxHO [ob6aBuTb, HAacTpous kKomaHgy ipv6é mld snooping vlan
mrouter.

MopTbl-y4aCTHUKM MOAPAa3nensaTCa Ha AMHAMUYECKMe MOPThbl-y4aCcTHUKM W cTaTudeckue
nopTbl-y4acTHukn. Ecnn MLD Snooping BkntoYeHo, nocrie nonyvexHus naketa Report MLD nopt
n3yyaeT AMHaMUYEeCKU NOpT-yY4aCTHUK MapLupyTu3aTtopa W 3anyckaeT Taumep ycrtapeBaHus
ANHAMNYECKoro nopTta-yyacTtHuka. CTaTuyeckmi nopT-y4acTHUK MOXHO [o6aBuTb, HAacTpovs
komangy ipv6 mld snooping vlan static interface.

Fast Leave (GbICTpbIN BbiX0oA) U NogaBrneHne NnakeToB

Ecnn dyHkuma Fast Leave Bknwo4veHa, nopT yganseTcsa HanpsamMylo rnocrie nonyyeHns naketa
MLD Leave. ®yHkums Fast Leave npyMeHMMa TOMNbKO B CLEHapusX, B KOTOpPbIX K MOPTY
NOAKIMOYEH TONbKO OOUH NOMb30BaTeNb, U NOMOraeT 3KOHOMUTL MONocy nponyckaHus. Korga k
NOpPTY NOAKMIOYEHO HECKOMbKO MoNnb3oBaTernien, ecnn BrknodeHa dyHkuua Fast Leave, gpyrne
Nnonb3oBaTENW, XenawLune noryyaTb NakeTbl, He CMOryT MOMY4YnTb Kakme-nmbo nakeThbl.

Ecnu dyHKuMa nogaBneHMss nakeToB BKAOYEHa, B TeyeHne ofHoro nepuoga Query
nepecobiiaeTcsa Tonbko nepsbin nakeT Report MLD.

10.3.2. O630p

OcobeHHOCTb OnucaHue

(noGanbHoe BKAKYEHME mobanbHo Bkntovaet MLD Snooping u HacTpavBaeT pexum
MLD Snooping paboThl

MLD Snooping Ha ocHoBe | Bkntowaet nnu otkmovaet MLD Snooping aons ogHonm VLAN,

VLAN korga MLD Snooping BKIo4eHO rnobanbHo

Bpems ycTtapeBaHug PerynupyeT Bpems ycTapeBaHuMs OUHAMUYECKUX MNOPTOB
nopToB multicast- multicast-mapwpyTtnsatopa. Bpemsa yctapeBaHnsa no yMonyaHumio
MapLupyTmusaTopa coctasnseT 300 ¢
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Ocob6eHHOCTb OnucaHue

N3yyenne anHamunyeckoro | Mocne nonyveHus naketa Query MLD wnn naketa Hello PIMv6

nopta multicast- nopTt n3yyaetcs Kak ANHaAMUYECKUI nopT

MapLlpyTM3aTopa multicast-mapLupyTtnsatopa

Fast Leave nopToB- MopT-y4acTHMK MOXHO ObICTPO yaanuTb BMECTO yCTapeBaHUSA U

YYaCTHWMKOB rpynnbl yoaneHus nocne uctedeHnsa nHtepesana Group-Specific Query

multicast

[MogasneHne nakeToB B TeueHue opgHoro nepuoga Query obpabaTtbiBaeTcsi TONbKO

Report MLD nepsbin naketT Report, 4To CcHWXaeT pabouyyio Harpysky Ha
Moayrnb

[poBepka nopta MNoTokun multicast, NoryyeHHble TONbKO oT nopta

WUCTOYHMKA MapLipyTtmsatopa multicast, moryT nepecobinatecd. [lakeThbl,

Nnony4yeHHble OT NOPTOB MapLLPYyTM3aTopa, He NoaaePKUBAOLLNX
multicast, He MoryT nepecbinaTbcs

PunbTpaums rpynn MoryT 6bITb MOMy4eHbl TOMbKO rpynnoBble multicast-nakeTsl,
multicast Ha ocHoBe COOTBETCTBYIOLLMNE YCNOBUAM hunbTpa

nopToB

MakcnmansHoe OrpaHnunBaeT MakcumasribHoe KonmdecTBo rpynn multicast, k
KONMMYeCTBO rpynn KOTOPbIM MOXET NPUCOeANHUTBLCH MOPT

multicast

noaaepxmBaemMbiX MOPTOM

10.3.3. FnobanbHoe Bknto4veHne MLD Snooping

mobGanbHo BkMouMTe MLD Snooping n HacTponte pexum paboTbl. MOXHO M3y4nTb 3anucu
multicast-nepechbinku, 1 NOTokn multicast nepeHanpaBnATCS Ha YKa3aHHbIA NOPT.

10.3.3.1. NMpuHUKUN paboTbl

Bkntounte MLD Snooping. Korga nony4yeH naket Report MLD co BpemeHem time to live (TTL),
paBHbIM 1, cos3gaeTca 3anucb mMmulticast-nepechbiniki, M WUCXOAAWMM MNYyHKTOM (BbIXOO0M)
NepechbINIKM ABNAETCS 3TOT NOpT.

N3yuyeHne guHaMmm4yeckoro nopra-y4yacTHUKa

Mocne nonyyeHus pencTeuTenbHOro naketa Report MLD wm3yyaetca OuMHaMUYECKUin
NOpT-y4YaCTHMK N CO34aeTCHa 3anncb nepechbiniki. BbixogomM nepechbinku 3Ton 3anucu SBnaeTcs
NOpT-YYaCTHUK.

KoopanHaunoHHble napameTpbl
HacTponTe dyHKkuuio nogasneHusa naketos Report MLD.

10.3.3.2. ConyTcTBYylOWas KOHchuUrypaumsa

HacTtponte cdyHkumio nogasneHnsa naketos Report MLD Tak, 4Tob6bl B Te4EHME 04HOro nepuoaa
Query obpabaTbiBancs ToNbko nepsbi Report, TeM caMblM yMeHbLUAs KONMYEeCTBO NakeToB B
ceTu.
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10.3.4. MLD Snooping Ha ocHoBe VLAN

Bkntounte unu otkmounte MLD Snooping ana ogHown VLAN. Mo ymonyanuo, ecnun MLD
Snooping Bknto4eHo rnobanbHo, PyHkuma MLD Snooping BkntodeHa ans kaxagon VLAN.

10.3.4.1. ConyTcTBYylOWAa KoHcurypaumsa

Mmo6anbHo HacTporTe MLD Snooping. 3atem HacTponte MLD Snooping ansa ogHon VLAN.

10.3.5. Bpemsa yctapeBaHusa noptoB multicast-maplpyTtusatopa

MopTbl  multicast-maplwipyTn3aTopa  noapasgensioTcs  Ha  OMHAMUMYecKkMe  MopThbl
multicast-maplpyTtnsatopa u ctatndeckue nopTbl multicast-maplpytusaTtopa. o ymonyaHuio
BpeMs ycTapeBaHWsa guHammyeckoro nopta multicast-mapwpytmnsatopa coctasnset 300 c.
CtaTudeckne nopTtbl multicast-mapLupyTnsaTopa He ycTapeBatoT.

10.3.5.1. ConyTcTBYylOWasa KoHcurypaumsa

BO3MOXHOCTb  M3y4eHMs C MOMOLWBK  (PYHKUMM  U3yYeHMs  AMHAMUYEcKoro nopra
multicast-mapLupyTtnsaTtopa.

10.3.6. U3yuyeHne anHamuyeckoro noprta multicast-mapwpytumsatopa

Mo ymonyaHuio Bce MNOpPTbl MOOAEPXKMBAKT (YHKUMIO M3YYEeHUst OMHAMUYECKUMX MNOPTOB
multicast-mapLipyTtnsaTtopa.

10.3.6.1. NMpuHUKMN paboTbl

Ecnn nopT nogaepxveaet DYHKLMIO N3y4yeHus AVHaMNYECKOro nopTa
multicast-mapLpyTtunsaTtopa, nocre nony4vyeHnsa naketa Query MLD unu naketa Hello PIMv6 nopt
n3yyaeTcs kak guHaMmuMyeckui nopT multicast-mapLupytmnsartopa.

10.3.6.2. ConyTcTBYlOLWan KOHchUrypaumsa

HacTponTe nopT kak ctatnyeckuii nopT multicast-mapLupytmsaTtopa.

10.3.7. Bpems yctapeBaHUA AMHAMUNYECKUX MOPTOB-Y4YaCTHUKOB

MopTbl-y4aCTHVUKN MNOAPA3AensitoTCA Ha AMHAMWYECKME MOPThI-yYaCTHUKM W cTaTU4eckue
NOpTbI-y4acTHUKK. [1o yMonuyaHui Bpems ycTapeBaHUs OUHAMMYECKOro MNopTa-yvyacTHUKa
coctaenseT 260 c. CtaTuyeckne nopTbi-y4aCcTHUKN HE YCTapeBatoT.

10.3.8. Fast Leave nopToB-y4acTHUKOB rpynnbl multicast

Mo ymonuaHmio dyHkumus Fast Leave nmopToB-ydacTHUKOB rpynnbl multicast oTkntoveHa. Ecnn
dyHKums Fast Leave BknoyeHa, NOPT yaandeTcs HanpsiMyro nocne nosy4eHns roToBoro nakeTa.

10.3.9. NopaBneHne naketoB Report MLD

Mo ymonuyaHmio yHKUMA nopaeBneHuss naketoB Report MLD oTkntodeHa. Ecnn doyHKUmA
BKITIOYEHA, B TeYeHne ogHoro nHtepeana Query obpabatbiBaeTcs TONbKO NepBbIv NnakeT Report,
TEM CaMbIM YMEHbLLUAsA KOSIMYECTBO NaKkeToB B CETU.

10.3.10. NMpoBepKa nopTa UCTOYHUKA

Mo ymonyaHuio pyHKLMS NPOBEPKM NMopTa UCTOYHMKA OTKIHOYEHa.
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10.3.10.1. MpuvHUMN paGoThbI

Ecnu d)yHKLI,I/lFI NPoOBEPKU NMOopTa UCTOYHUKA BKITHOYEHAQ, OEeNCTBUTENBbHLIMU ABNSAIOTCHA TONbLKO

NnakeTbl oT

nopToB

multicast-mapLupyTmsaTtopa,

multicast-mapLupyTnsatopa — HeaAenCTBUTENbHBIMU.

10.3.10.2. ConyTcTBYylOWAaa KOHturypaumsa

nakeTbl oT nopTtoB He

HacTponTe nopT kak ctatuyeckuii nopT multicast-mapLupytmusaTtopa.

10.3.11. dunbTpauua rpynn multicast Ha ocHoBe NOpPTOB

|_|pI/1 onpeaeneHHbIX obcToATENbLCTBAX Bbl MOXETE WCMOMb30BaThb (*)yHKLl,I/II'O CbI/IJ'IpraLI,VIVI

nopToB, 4TOGbI

KOHTpPOJINpOBaTb

nopTt And

onpegeneHHoro anana3oHa.

nepechbInku

multicast-nakeToB  TOJbKO

10.3.12. MakcumanbHoe Konu4yecTBO rpynn multicast, noaaepxunBaemMbix

nopToM

MakcrMmManbHoe KonmM4yecTBo rpynn multicast, KOTOpbIM pa3speLLeHo NPUCOeaNHUTLCS MOPTY,

MOXEeT KOHTpPONupoBaTb MakcMMarnbHOe Konu4ecTBo rpynn multicast,

nopTOM.

10.4. KoHdoumrypauusa

noaaepXunsaemMbix

KoHdurypauus

OnucaHue u KomaHaa

HacTporka 0CHOBHbIX
DYHKUNIN MLD

Snooping

ipv6é mld snooping

Bknioyaetr MLD Snooping wu
onpegenseT pexum paboThl

ipv6 mld snooping vlan vian-id
mrouter interface interface-id

HactpanBaeT ctatnyecknn nopt
multicast-mapLupyTusatopa

ipv6é mld snooping vlan vian-id

static ip-addr interface interface-
id

HactpaunsaeTt cTaTUdeckum

NopPT-y4aCTHUK

ipv6é mid profile profile-num

HactpansaeT npocunb

ipvé mid
check port

snooping source-

HacTtpavBaeT nposepky mnopTa
MCTOYHMKA

ipvé mld snooping filter profile-
num

Hactpaunsaet dnnbTpaumto
multicast rpynn gns nopta

ipv6é mld snooping max-groups
num

Hactpaunsaet MakcumarnbHoe
konunyecTBo rpynn multicast, k
KOTOpbIM MOXeT
NPUCOEeaNHUTLCS NOPT
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10.4.1. HacTtponka ocHOBHbIX pyHKUuN MLD Snooping

10.4.1.1. 3dphekT KOHbUrypauum

Bkntounte MLD Snooping n HacTponTe pexum paboThbl.

10.4.1.2. NMpumeyaHus

e Bkniounte MLD Snooping u yctaHoBuTe paboumn ysen Ha SVGL. Pexum MLD
Snooping SVGL He MoxeT cocyulecTBoBaTb ¢ multicast-pacchinikon yposHa 3 IPv4 unun

IPV6.

e Ecnn pabounm pexmnmom sapnsietca SVGL mnun IVGL-SVGL, Heobxoaumo cBsizaTb
npodusib, 4TOOLI yKasaTb AnanasoH rpynn multicast, B KOTOPOM NPUMEHSAETCSA PEXUM

SVGL.

10.4.1.3. lUarn HacTpoOUuKu

BkntoyeHue IPv6 MLD Snooping

Obs3aTenbHbIN.

10.4.1.4. NpoBepka

3anyctuTte komaHgy show ipvé mld snooping, 4Tobbl NpoBepUTL, BKNOYEHO fin MLD Snooping.

e [lpoBepbTe, MOXeT N YCTPOMUCTBO CO34aBaTth NpaBusbHbIe 3anucy multicast.

10.4.1.5. CBA3aHHbIe KOMaHAbI

Bknro4yeHune IPv6 MLD Snooping

KomaHga ipv6 mld snooping mode
Onuncanne mode: onpegenseTt pexxum paboTbl
napameTpa

KomaHaHbIn Pexunm rnobanbHomn koHdurypauum
pexunm

Hactpowka npocduns

KomaHga ipv6 mld profile profile-num

Onuncanne profile-num: ykasbiBaeT Homep npoduns
napameTpa

KomaHaHbIn Pexunm rmobanbHon KoHdUrypauum
peXnm

PykoBoacteo no
NCMNOMb30BaHUIO

3anycTtuTte 3Ty KOMaHAy, 4ToObl HACTPOUTbL MPOMUIb U BOWTU B PEXUM

HacTpowku npocuns
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Hactpouka ctatnyeckumn nopta multicast-mapwpyTtmnsartopa

KomaHga ipv6é mld snooping vlan vilan-id mrouter interface interface-id
Onucanwne vlan-id: ykasbiBaeT ngeHtudpukatop VLAN.

napameTpa interface-id: ykasbiBaeT Ha U3MeHeHUs uHTepgenca
KomaHaHbIn Pexwum rnobanbHon koHUrypaumm

pexmm

HaCTpOI7| Ka cTaTu4eCKoro noprta-y4yaCtHukKa

KomaHga ipv6é mld snooping vlan vlan-id static ip-addr interface interface-id
Onuncanwne vlan-id: ykasbiBaeT ngeHtudukatop VLAN.
napameTpa ip-addr: ykasblBaeT agpec rpynnebl.
interface-id: ykasbiBaeT Ha U3MeHeHus nHTepdenca
KomaHaHbIn Pexwum rnobansHon koHurypaumm
pexum

HacTpoiika npoBepku NnopTa UCTOYHUKA

KomaHga ipv6 mld snooping source-check port
KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexum

Hactpouka omnbTpaumm multicast rpynn Ha ocHoBe nopTa

KomaHga ipv6é mld snooping filter profile-num
Onuncanne profile-num: ykasbiBaeT Homep npoduns
napameTpa

KomaHaHbIn MopT KoHUrypaumm nHTepdenca
peXnm

Hactponka makcumManbHOro Konu4yecrtBa rpynn multicast, nogaepxmBaemMbix

nopTtom
KomaHga ipv6é mld snooping max-groups num
Onucaxve nuM: ykasbiBaeT KONMYEeCTBO rpynn
napameTpa
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KomaHgHbIn
pexnm

MopT koHGUrypaumm nHtepderica

Hactponka nogaBneHusa naketoB Report

KomaHga ipv6é mld snooping suppression enable
KomaHaHbIn Pexwum rnobanbHon koHUrypaumm
pexum

PykoBoacteo no
NCMNonb30BaHNIO

Ecnn dyHkuma nogaeneHus naketoB Report BkntoyeHa, TONbKO NepBbIi
naket Report koHkpeTHon VLAN wun rpynnbl nepechbinaetca Ha nopT
multicast-mapwpyTtnsatopa B TeyeHue oOfHOro wuHTepsana Query.
Mocnepyrowme nakeTbl Report nepecbinarTcs Ha nopt
multicast-mapLuipyTtnsatopa, 4To6bl YMEHbLUNTH KONMUYECTBO MNaKETOB B
ceTun.

OT1a yHKUMA MOXeT nodaBnATb Tonbko nakeTobl Report MLDv1. OdH
HefencTeMTeneH ansa naketos Report MLDv2

Hactpouka Fast Leave nopTa

KomaHga ipv6é mld snooping fast-leave enable
KomaHaHbIn Pexunm rnobanbHomn koHdurypauum
pexmm

PykoBoacteo no
MCNONb30BaHNIO

Ecnn dyHkumst Fast Leave nopTa Bkno4YeHa, nocrie noryydeHus naketa

Leave nopT HanpsMyw ygansetcs U3 NOPTOB-yYaCTHWKOB B
COOTBETCTBYWOLUMX 3anucsx nepecbinki. [lo3xe, npu  nonyvyeHuu
cooTBeTCcTBYOWEro naketa Group-Specific Query, yCTPOWCTBO He

nepecosisiaeT nakeT Ha aToT nNopT. [akeT Leaver BkntoyaeT nakeT Leave ans
MLDv1, BkntoyaeT Tun MLDv2 n nakeT Report, He cogepxawmin agpeca
NCTOYHMKA.

OTa YyHKUMS NPUMEHUMA TONMbKO K CLEHapusiM, B KOTOPbIX K MOPTY
MOAKIOYEH TONBbKO OAWH MOMb3oBaTenb, U NMOMoraeT 3KOHOMUTbL MOSoCy
npornyckaHusl n pecypcbl

HacTpoika nsyyeHus guHamMmyeckux noptoB multicast-mapwpyTtusartopa

KomaHga ipvé mld snooping [ vlan vid ] mrouter learn

Onuncanne vlan id: ykasbiBaeT ngeHtudpukatop VLAN. o ymonyaHuio ata dyHKUnsS
napameTpa npumeHuma ko scem VLAN

KomaHaHbIn Pexwum rnobanbHon koHUrypaumm

peXunm
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PykoBogcteo no | MopT multicast-maplwpytnsatopa — 9TO MNOPT, KOTOPLIA  HaMpsMyto

NCMOMb30BaHUIO | coeanHaeT YycTpoucTBo multicast ¢ nopgaepxkon MLD Snooping K
cocefiHeMy yCTpoMcTBY multicast, B KOTOPOM BKIKOYEH MPOTOKON
multicast-mapwpyTtnsauyumn. Mo ymonyaHuio, korga YHKUMS U3YyYeHUus
AnHammnyeckoro nopta multicast-mapLipyTnsatopa BKIHOYEHA, YCTPOMUCTBO
aBTomatmyeckn npocnywusaet naket MLD Query/PIM  Hello w
OVWHaMnyeckn onpegensaet nopT multicast-maplipyTusaTopa

Hactpouka BpeMeHM ycTapeBaHusA ANHaMU4YeCKnNx nopToB

multicast-mapwpyTtusatopa

KomaHga ipv6 mld snooping dyn-mr-aging-time seconds

Onucanue seconds: ykasblBaeT CpPOK YyCTapeBaHWs OUHAMWYECKUX MOPTOB

napameTpa multicast-mapwpyTtnsatopa. EamHuua namepeHns — cekyHaa, 3HadeHue
BapbupyeTcsa oT 1 go 3600

KomaHaHbIn Pexwum rnobansHon koHduUrypaumm

pexmm

PykoBoacteo no
NCMNOmb30BaHUIO

Ecnn gnHamumyeckun nopt multicast-mapwpyTtusatopa He nonydaeTt naket
General Query MLD wnn naket Hello PIM go wucteyeHus cpoka ero
yCTapeBaHusi, YCTPOMCTBO ydandeT nopT M3 ChNucka MOpTOB
multicast-mapLupyTtnsaTopa.

Koroa dyHKUMS W3yyYeHUs AnHammuyeckoro multicast-maplpyTtusaTtopa
BKIIOYEHA, Bbl MOXETe WCNOoMb3oBaTb 3Ty KOMaHAy ANs HACTPOWMKM
BPEMEHN yCcTapeBaHusa AnHammn4ecknx noptos multicast-maplipytmsaropa.
Ecnn Bpems yCcTapeBaHus CMMLLKOM KOpOTKOe, nopT
multicast-mapLupyTnsatopa MOXeT YacTo 06aBnATLCA U yaanaTbCA

HacTtpoiika BpemeHu ycTapeBaHUA AUHAMU4YEeCKUX NOPTOB-y4aCTHUKOB

KomaHga ipv6é mld snooping host-aging-time seconds
Onuncanne seconds: ykasblBaeT BpeMs ycTapeBaHus
napameTpa

KomaHaHbIn Pexunm rmobanbHomn koHdurypauum

peXunm

PykoBoacteo no
NCNOSb30BaHMIO

Bpems ycTapeBaHMs [OMHaMM4eCcKoro mnopTa-y4aCTHUKA OTHOCUTCH K
BPpEMEHN  yCTapeBaHusi, YCTaHOBIIEHHOMY, Korga  [AMHaMUYECKUI
NnopT-ydacTHUK YCTpOMCTBaA noryvyaeT oOT Xxocta naket MLD o
npucoeanHeHnn K onpegeneHHon rpynne multicast IPv6.

Mocne nonyyennsa naketa Join MLD oT gMHamu4eckoro nopra-yyYacTHuka
YCTPOMCTBO  cOpacbiBaeT TanMMep  YyCTapeBaHus  AUHAMWYECKOro
nopra-yyacTHMKka W YyCTaHaBnuMBaeT BpeMs TanWMepa Ha BpeMms
ycTapeBaHusa xocTta. Ecnu Bpems Tanmepa ncrekaeT, cuMTaeTcs, YTO HU
OOMH MOMb30BaTeNbCKMIN XOCT He nornyyaeT multicast-nakeTbl Yepes 3TOT

@ §) QTECH

MUP LOOCTYMHEE

395




PykoBoacTeo no Hactponke cepus QSW-7600

Hactpornka MLD Snooping

nopT, a 3ateMm YCTpoMcTBO multicast yganseT nopT M3 cnmcka
noptoB-yyacTHnkoB MLD Snooping. lNocrne HacTponkm aTOM KOMaHAbl
3HayeHWe TarMMmepa ycTapeBaHWA OUHAMUYECKUX MOPTOB-YYACTHUKOB Mpu
nocnegywowemMm nonydvyeHnn naketoe MLD Join paBHO BpemeHu
ycTapeBaHus xocta. Bpema yctapeBaHusa BCTynaeT B cuny cpasy nocne
HaCTPOWKM, N TaMepbl 3anyLLEHHbIX NOPTOB-y4aCTHUKOB OGHOBNSIOTCS

Hactpounka BpemeHu oTBeTa naketoB Query

KomaHga ipv6 mld snooping query-max-response-time seconds
OnucaHue seconds: ykasblBaeT BpeMS OTKIMKa

napameTpa

KomaHaHbIn Pexum rnobanbHon KoHurypawmm

pexmm

PykoBoacteo no
NCMNOmMb30BaHUIO

Mocne nonyyeHns naketa General Query MLD ot nopTta
multicast-yctponcteo  cbpacbiBaeT TalMmepbl  yCTapeBaHUs  BCEX
AVNHAMUYECKNX NOPTOB-YYaCTHUKOB U yCTaHaBnMBaeT BpeMs Talmepa Ha
MakcumaribHoe BpeMsi oTBeTa Ha Query (query-max-response-time). Ecnu
BpeMs TaiMepa UCTekaeT, CYNTaeTCs, YTO HU OAMH NONb30BaTENbCKUIA XOCT
He nonyyaeT multicast-nakeTbl Yepes3 MOPT, a 3aTeM YCTPOMCTBO Multicast
yoansaeT nopT u3 cnucka noptoB-ydacTHukoB MLD Snooping.

Mocne nonyvennss naketa Group-Specific Query MLD un3 nopTta
multicast-yctponcteo  cbpacbiBaeT  TalMepbl  yCTapeBaHUs  BCEX
ANHaMNYECKNX NOPTOB-y4aCTHUKOB B KOHKPETHOW rpynne u yctaHaenueaeT
BpeMs TanMepa Ha MakcumarnbHoe BpeMsa oTBeTa Ha Query. Ecnn Bpems
TanvMepa UCTekaeT, CYMTaeTCHd, YTO HU OOUH NOMb30BaTESbCKUA XOCT He
nony4aet multicast-nakeTbl 4Yepe3 nMopT, a 3aTeM ycTponcTBo multicast
yoansaeT nopT u3 cnucka noptoB-ydacTHukoB MLD Snooping.

KoHdourypaumst Bctynut B cuny, korga nakeT Query OygeT nonyyeH B
cnegywowmin pas, M KoHdwurypauusi 3anylleHHblX B [aHHbIA MOMEHT
TanmepoB He bygeT obHoBneHa. [1na naketoB Group-Specific Query MLDv2
Tanmepbl He 06HOBMAOTCA

NMpoBepka nopToB multicast-mapwpyTusatopa

KomaHga show ipv6 mld snooping mroute
KomaHaHbIn MpuBnnernpoBaHHbin pexum EXEC, pexum rnobanbHOM KoHUrypaumm,
pexnm pexnm KoHurypaunmn nHtepdenca

PykoBoacteo no
NCMNOMb30BaHUIO

Ecnn  nopt  multicast-maplipytnsatopa  ycnewHoO  HacTpOeH, B
oTobOpaxaemon mHdopmauum o6 nHTepderice otobpakaeTcst 3HaK «S».
Hanpumep:

QTECH(config)#show ipvé mld snooping mrouter
Multicast Switching Mroute Port
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D: DYNAMIC

S: STATIC

* * 1):

VLAN(1) 1 MROUTES:
GigabitEthernet 0/1(S)

lNMpoBepka N3yyeHMs AMHaMMYeCKMX NopToB Multicast-mappyTtusatopa

KomaHga show ipv6 mld snooping
KomaHaHbIn MpuBunernpoBaHHbin pexxum EXEC, pexum rnobanbHon koHdurypaumm,
pexum pPEeXMM HACTPOKMKN MHTepenca

PykoBoacteo no
NCMNomnb30BaHUIO

3anyctute KomaHgy show ip igmp snooping, 4TobblI NPOBEPUTL BPEMS
yCTapeBaHUss W  COCTOSHME  U3YYEeHUs  OMHAMUYECKMX  MNOpTOB
multicast-mapLupyTtnsaTopa.

Dynamic Mroute Aging Time : 300(Seconds)

Multicast router learning mode: Enable

MpoBepka NOPTOB-y4aCTHUKOB

KomaHga show ipv6 mld snooping gda-table
KomaHaHbIn MpuBunernpoBaHHbin pexum EXEC, pexum rnobanbHOM KoHUrypawmm,
pexnm pexnm KoHurypaumm nHtepdenca

PykoBoacTteo no
1MCNONb30BaHNIO

Ecnn nopT-y4acTHWK yCrneLwwHo HacTpoeH, B OTobpaxxaemon UHdopmMaLumm
00 nHTepderice otobpaxaeTcs 3HaK «Sy». Hanpumep:

QTECH(config)#show ipvé mld snooping gda-table
Multicast Switching Cache Table

D: DYNAMIC

S: STATIC

M: MROUTE

(*, FF15::100, 1):

VLAN(T) 2 OPORTS:

GigabitEthernet 3/7(S)

lNMpoBepka apyrux napameTpoB

KomaHga show ipv6 mld snooping
KomaHaHbIn MpuBunernpoBaHHbin pexum EXEC, pexum rnobanbHOn KOHUrypaumu,
pexnm pexum KoHdUrypaummn nHtepgenca
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PykoBoacTeo no | 3anyctute komaHay show ipvé mld snooping, 4Tobbl NpoBepUTL BpeMS
NCMonb30BaHUO | ycTapeBaHna nopToB multicast-maplipyTusatopa, Bpemsa ycTapeBaHus
OVWHaMMYeCcKMx MOpPTOB-y4acTHUMKOB, BpeMda oOTBeTa naketa Query,
nogaeneHne naketoB Report n napameTpsl Fast Leave.

MLD-snooping mode: IVGL

Source port check: Disable

MLD Fast-Leave: Disable

MLD Report suppress: Disable

Query Max Response Time: 10 (Seconds)
Dynamic Mroute Aging Time: 300(Seconds)
Dynamic Host Aging Time: 260(Seconds)

10.5. MoHUTOpPUHr

10.5.1. OuyucTKa

NMPUMEYAHMUE: BLinOnHeHMe koMaHA clear MOXeT NpMBECTU K NoTepe BaXXHOW MHdopmauum
n, Taknm obpasom, K npepbiBaHno paboTbl Cryx6.

OnucaHue KomaHpa

Ounwaet 3zanucu MLD Snooping | clear ipv6 mld snooping gda-table
multicast-nepechbinkm

Ounwaet ctatnuctuky MLD Snooping | clear ipv6 mld snooping statistics

10.5.2. OToGpaxeHune

OnucaHue KomaHaa

OTobGpaxaeT Tekywwmi pexum MLD | show ipv6 mld snooping
Snooping

OtobpaxaeT 3anucu nepecbinkm | show ipvé mld snooping gda-table
MLD Snooping

Otobpaxaer  crtatuctmky  MLD | show ipv6 mld snooping statistics
Snooping

OtobpaxaeT noptbl | show ipv6 mld snooping mrouter
multicast-mapLpyTtnsatopa MLD
Snooping
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OnucaHue KomaHga
OTtobpaxxaeT  uHdopmaumio o6 | show ipv6 mld snooping interfaces interface-type
UHTepdence MLD Snooping, | interface-name

npocunun duneTpaumm nHtepdenca
N MakcMMmasibHOe KONM4ecTBO rpynn,
K KOTOPbIM MOXET MpUCOeauHUTLCA
nopTt

OTtobpaxaeT NHGOPMaLIMIO
multicast-paccbinku 06 ogHon VLAN,
B KOoTOpomn HacTpoeHo MLD Snooping

show ipv6 mld snooping vlan vid

OTtobpaxaet npodunb MLD

show ipv6 mld profile profile-number
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O6was nHdopmauus | wwwtechru |
11. ObWWAA NTHPOPMALIUA

11.1. NapaHTKsa u cepBuc

Mpouenypa n HeobxoaMMble LEVWCTBUSA MO BONpocam rapaHTum onucaHbl Ha cante QTECH B
pasgene «lMNopgaepxka» —> « apaHTUNHOE 0BCNYKMBAHNE ».

O3HakoMnUTbCS C MHCpOpMaLUMen No Bonpocam TecTupoBaHMs 060pyaoBaHMSA MOXHO Ha canTe
QTECH B pasgene «[logaoepxka» —> «B3atb o6opyaoBaHne Ha TECT».

Bbl MoXxeTe HanucaTtb HanpAaAmMyto B CJ'Iy)K6y cepsuca no SJ'IeKTpOHHOI;I noyTte sc@gtech.ru.

11.2. TexHn4yeckasa nogaepxka

Ecnn Bam Heobxoammo cogencTBMe B BOMpocax, Kacawwmxcs Hawero obopyaoBaHus, TO
MO)KETe BOCMONb30BaTbCA Pas3fenioM TeXHUMYECKoN noaaepxku nonb3oBaTtenen QTECH Ha
Hawwem cante www.qgtech.ru/support/.

TenedoH TexHnuyeckon nogaepxkn +7 (495) 269-08-81
LleHTpanbHbIn ocuc +7 (495) 477-81-18

11.3. AneKTpoHHaA Bepcusa AOKYMEHTa
Hata nybnukauumn 29.04.2025

https://ffiles.qtech.ru/upload/switchers/QSW-7600/QSW-7600_multicast_config_guide.pdf
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