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4.4.4.6. MNMpumep koHGUrypaumm 128
4.4.4.7. PacnpocTpaHeHHble OWnbKM 129
4.4.5. MLD-npokcu 129
4.4.5.1. AddekT kKoHDUrypaumm 129
4.4.5.2. MNMpnmevaHus 129
4.4.5.3. lWarn HacTpoiku 129
4.4.5.4. lpoBepka 129
4.4.5.5. CBs3aHHble KOMaHObl 130
4.4.5.6. NMpnmep koHGUrypaumm 131
4.4.5.7. PacnpocTpaHeHHble OLWnNBKM 131
4.4.6. Noppepxka SSM-MAP 131
4.4.6.1. DdpdekT KoHPUrypaumm 131
4.4.6.2. lNMpumeyaHus 131
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4.4.6.3. Warn HacTpoiku 132
4.4.6.4. MNMpoeepka 132
4.4.6.5. CBs3aHHblE KOMaHObI 132
4.4.6.6. MNMpumep koHGUrypaumm 133
4.4.6.7. PacnpocTpaHeHHble oLmnbKm 133

4.5. MOHUTOPUWHT 133
4.5.1. Ounctka 133
4.5.2. OTobpaxeHne 133
4.5.2.1. Otnagka 134

5. HACTPOWKA PIM-DM 135
5.1. O630p 135
5.1.1. NpoToKonNbI N CTaHOaPThI 135
5.2. MpunoxeHuna 135
5.2.1. NpepgocTtasneHne ycnyrn multicast B ogHomn cetn 135
5.2.1.1. CueHnapwui 135
5.2.1.2. PasBepTbiBaHve 136
5.2.2. lNMpumeHenne PIM-DM B cpefe ropsiyero pesepBmMpoBaHus 136
5.2.2.1. CueHapun 136
5.2.2.2. Pa3BepTbiBaHue 137

5.3. DyHKUMN 137
5.3.1. basoBble onpegeneHus 137
5.3.1.1. O630p 138
5.3.2. Cocen PIM-DM 138
5.3.2.1. MNpuHumMn paboThl 138
5.3.2.2. ConyTcTBytoLwas kKoHurypaums 139
5.3.3. PIM-DM MDT 139
5.3.3.1. MNpunHuMn paboThl 140
5.3.3.2. ConyTcTBytoLwas koHuUrypaums 140
5.3.4. PIM-DM SRM 140
5.3.4.1. MNpuHumMn paboTbl 140
5.3.4.2. ConyTcTByloLwas kKoHUrypaums 140
5.3.5. MIB 141
5.3.5.1. MNpuHumMn paboThl 141
5.3.5.2. ConyTcTByloLWwas KoHpuUrypaums 141

5.4. KoHdurypauna 141
5.4.1. Hactpoika oCHOBHbIX oyHKUMA PIM-DM 142
5.4.1.1. BdpekT KoHPUrypaumm 142
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5.4.1.2. NMpumeyaHus 142
5.4.1.3. Warn HacTpomku 142
5.4.1.4. NpoBepka 142
5.4.1.5. CBsaA3aHHblE KOMaHAbI 143
5.4.1.6. Npumep kKoHDUrypaumm 144
5.4.1.7. PacnpocTpaHeHHble OLLIMOKN 145
5.4.2. Hactpomka cocegen PIM-DM 146
5.4.2.1. SdheKT koHurypaLmm 146
5.4.2.2. NpumeyaHus 146
5.4.2.3. lWarn HacTporiku 146
5.4.2.4. MNpoBepka 146
5.4.2.5. CBsA3aHHblE KOMaHAbI 146
5.4.2.6. Npumep koHpUrypaumm 147
5.4.2.7. PacnpocTpaHeHHble OLwmnbKn 149
5.4.3. Hactponka SRM PIM-DM 150
5.4.3.1. BdekT KoHPUrypaumum 150
5.4.3.2. MNpumevaHus 150
5.4.3.3. lWarn HacTporiku 150
5.4.3.4. MNpoeepka 150
5.4.3.5. CBa3aHHble kKOMaHAbI 150
5.4.3.6. Npumep koHdUrypaumm 151
5.4.3.7. PacnpocTpaHeHHble OLLnOKM 153
5.4.4. Hactpownka MIB PIM-DM 153
5.4.4.1. 3ddekT koHUrypaLmm 153
5.4.4.2. Npoeepka 153
5.4.4 3. CBa3aHHble KOMaHAbl 154
5.5. MOHUTOPUHT 154
5.5.1. OuncTtka 154
5.5.2. OTtobpaxeHune 154
6. HACTPOWIKA PIM-SM 155
6.1. O630p 155
6.1.1. lNpoTokonbl 1 cTaHaapThI 155
6.2. MpunoxeHuns 155
6.2.1. BknoyeHne ASM ansa PIM-SM 155
6.2.1.1. CueHapum 155
6.2.1.2. Pa3BepTbiBaHue 156
6.2.2. BkntoyeHne SSM ansa PIM-SM 156
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6.2.2.1. CueHapun 156
6.2.2.2. PasBepTbiBaHue 157
6.2.3. NpumeHeHne PIM-SM B cpefie ropsiiero pe3epBHOro KonmpoBaHUs 157
6.2.3.1. CueHapun 157
6.2.3.2. PasBepTbiBaHue 157
6.3. PyHKUMN 158
6.3.1. basoBble onpegeneHus 158
6.3.2. O630p 159
6.3.3. Cocep PIM-SM 160
6.3.3.1. MNpuHumn paboThbl 160
6.3.3.2. ConyTcTBYIOLAa KOHUrypaumns 161
6.3.4. Beibop DR 161
6.3.4.1. MNpuHUMn paboTbl 161
6.3.4.2. ConyTcTBYIOLWasa KOHUrypauns 162
6.3.5. MexaHnam BSR 162
6.3.5.1. MNpuHUMn paboTbl 162
6.3.5.2. ConyTcTBYIOLWaa KoHUrypaums 162
6.3.6. MexaHnsm RP 163
6.3.6.1. MNpuHumMn paboThbl 163
6.3.6.2. ConyTcTBytoLas kKoHduUrypaums 163
6.3.7. Peructpauma nugpopmaumm o6 nctoyHuke multicast 164
6.3.7.1. MNpuHumMn paboThbl 164
6.3.7.2. ConyTcTByloLas koHduUrypaums 164
6.3.8. CosgaHne RPT 166
6.3.8.1. MNpuHumMn paboThbl 166
6.3.8.2. ConyTcTBytoLas kKoHuUrypaums 167
6.3.9. CospaHue SPT 167
6.3.9.1. MNpuHumMn paboThbl 167
6.3.9.2. ConyTcTBytoLwas kKoHUrypaums 167
6.3.10. ASM n SSM 167
6.3.10.1. MpuHumn padoThbl 168
6.3.10.2. ConyTcTByIOLAsA KOHUIypaLms 169
6.4. KoHdurypauna 169
6.4.1. Hactpowka ocHOBHbIX doyHKUmn PIM-SM 171
6.4.1.1. BdhekT KoHPUrypaumm 171
6.4.1.2. NpumeyvaHus 171
6.4.1.3. WWarn HacTpoliku 172
6.4.1.4. NpoBepka 172
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6.4.1.5. Csi3aHHble KOMaHObI 172
6.4.1.6. Npumep KoHUrypaumm 175
6.4.1.7. PacnpocTpaHeHHble OLLIMOKN 183
6.4.2. Hactponka cocegen PIM-SM 183
6.4.2.1. SdhdeKT KoHUrypaLmm 183
6.4.2.2. NpumeyaHus 184
6.4.2.3. lWarn HacTporiku 184
6.4.2.4. NpoBepka 184
6.4.2.5. CBsi3aHHble kKOMaHabl 184
6.4.2.6. Npumep koHUrypaumm 187
6.4.2.7. PacnpocTpaHeHHble OLLnbKu 188
6.4.3. Hactponka napametpos BSR 188
6.4.3.1. SdekT KoHPUrypaumum 188
6.4.3.2. MNpumevaHus 188
6.4.3.3. Warn HacTporkn 188
6.4.3.4. Nposepka 189
6.4.3.5. CBs3aHHble kKoMaHabl 189
6.4.3.6. Npumep koHUrypaumm 190
6.4.3.7. PacnpocTpaHeHHble OLLnOKM 193
6.4.4. Hactporika napameTtpoB RP n DR 193
6.4.4.1. O deKT kKoHUrypaLmm 193
6.4.4.2. NpumeyaHus 194
6.4.4.3. lWarn HacTpoiku 194
6.4.4.4. Npoeepka 195
6.4.4.5. CBa3aHHble KOMaHAbl 196
6.4.4.6. Npumep koHUrypaumm 200
6.4.4.7. PacnpocTpaHeHHble OLnOKM 211
6.4.5. Hactpolika uHTepBana oTnpasku naketa Join/Prune 211
6.4.5.1. BddekT KoHUrypaLmm 211
6.4.5.2. NpumevaHus 212
6.4.5.3. lWWarn HacTpoiku 212
6.4.5.4. lNpoeepka 212
6.4.5.5. CBsaizaHHble kKoMaHabl 212
6.4.5.6. Npumep KoHDUTrypaumm 212
6.4.5.7. PacnpocTpaHeHHble OLLINOKK 214

6.4.6. HacTtpownka maplpytunsaTtopa nocriegHero hop-a ans nepeknodvenms ¢ RPT
Ha SPT 214
6.4.6.1. BddpekT KOoHPUrypaumm 214
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6.4.6.2. NpumeyaHus 214
6.4.6.3. lWarn HacTporiku 214
6.4.6.4. lNpoBepka 214
6.4.6.5. CBsaA3aHHblE KOMaHAbI 215
6.4.6.6. Npumep KoHDUrypaumm 215
6.5. MOHUTOPUHT 216
6.5.1. OuncTtka 216
6.5.2. OTobGpaxeHune 216
7. HACTPOWIKA PIM-SMV6 218
7.1. O630p 218
7.1.1. TpoTOKONbI N CTaHOaPThI 218
7.2. Npunoxexus 218
7.2.1. Peanusauus ASM c ncnonb3opaHuem PIM-SMv6 218
7.2.1.1. CueHapwui 218
7.2.1.2. Pa3sepTbiBaHve 219
7.2.2. Peanusauus SSM c ncnonb3opaHuem PIM-SMv6 219
7.2.2.1. CueHapwui 219
7.2.2.2. Pa3BepTbiBaHue 220
7.2.3. Npumep npMmeHeHns BCTpoeHHoro RP 220
7.2.3.1. CueHapun 220
7.2.3.2. PasBepTbiBaHue 221
7.2.4. NpunoxeHne PIM-SMv6 B cpefie ropsyero pes3epBHOro KonmpoBaHus 221
7.2.4.1. CueHapun 221
7.2.4.2. Pa3BepTbiBaHue 221
7.3. DyHKUMN 222
7.3.1. basoBble onpegeneHus 222
7.3.2. O630p 223
7.3.3. YcTaHoBneHue coceacknx otHoweHmn PIM 224
7.3.3.1. MNpuHumMn paboTbl 224
7.3.3.2. ConyTcTBYyloLasa KOHUrypaums 225
7.3.4. Beibop DR 226
7.3.4.1. MNpuHUmMn paboThl 226
7.3.4.2. ConyTcTBYIOLWaa KOHpUrypaums 226
7.3.5. MexaHnam BSR 227
7.3.5.1. MNpuHumMn paboThl 227
7.3.5.2. ConyTcTBYlOLWasa KoHpuUrypaums 227
7.3.6. MexaHnsm RP 228
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7.3.6.1. MpuHUMN paboTbl 228
7.3.6.2. ConyTcTBYIOLWasa KoHUrypaums 228
7.3.7. PernctpaunoHHasi tHcpopmaumsi 06 nctouHnke multicast 229
7.3.7.1. MNMpuHUMN paboTbl 229
7.3.7.2. ConyTcTBYIOLWaa KoHUrypaums 230
7.3.8. Cospanue RPT 231
7.3.8.1. MpuHUMN paboTbl 231
7.3.8.2. ConyTcTBYIOLWWaa KoHUrypaums 232
7.3.9. Co3ganune SPT 232
7.3.9.1. MNMpunHUMN paboThl 232
7.3.9.2. ConyTcTBYIOLWasa KoHUrypaums 232
7.3.10. Mogenn ASM n SSM 233
7.4. KoHpurypaums 234
7.4.1. Hactponka oCHOBHbIX pyHKUun PIM-SMv6 234
7.4.1.1. B ekt KoHPUrypaumm 234
7.4.1.2. MNpumevaHus 234
7.4.1.3. Warn HacTporkn 234
7.4.1.4. MNpoeepka 235
7.4.1.5. CBaA3aHHble kKOMaHAbI 235
7.4.1.6. Npumep koHdUrypaumm 240
7.4.1.7. PacnpocTpaHeHHble OLnOKM 244
7.4.2. Hactporika napameTpoB cocena PIM 245
7.4.2.1. SddeKT koHDUrypaumm 245
7.4.2.2. NpumeyaHus 245
7.4.2.3. Warn HacTpouku 245
7.4.2.4. MNpoeepka 245
7.4.2.5. CBa3aHHble kKOMaHAbI 245
7.4.2.6. Npumep KOoHUrypaumm 248
7.4.2.7. PacnpocTpaHeHHble OLNOKM 249
7.4.3. HacTtporika napameTtpoB BSR 249
7.4.3.1. OddeKT kKoHUrypaLmm 249
7.4.3.2. NpumedvaHus 249
7.4.3.3. WWarn HacTporiku 250
7.4.3.4. lNpoeepka 250
7.4.3.5. CBsAA3aHHble KOMaHAbl 250
7.4.3.6. Npumep KoHDUrypaumm 251
7.4.3.7. PacnpocTpaHeHHble OLNOKM 255
7.4.4. Hactpowka napameTpoB RP 1 DR 255
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7.4.4.1. SddeKT KoHUrypaLmm 255
7.4.4.2. NpumeyaHus 256
7.4.4.3. lWarn HacTporiku 256
7.4.4 4. MNpoBepka 257
7.4.4.5. CBA3aHHblE KOMaHAbI 258
7.4.4.6. Npumep KoHUrypaumm 262
7.4.4.7. PacnpocTpaHeHHble OLLIMOKN 271
7.4.5. Hactporka uHtepsana nepegadv naketos Join/Prune 271
7.4.5.1. SdhdeKT KoHUrypaLmm 271
7.4.5.2. NpumeyaHus 272
7.4.5.3. Warn HacTponku 272
7.4.5.4. MNpoBepka 272
7.4.5.5. CBaA3aHHblE KOMaHAbI 272
7.4.5.6. Npumep koHUrypaumm 272
7.4.5.7. PacnpocTpaHeHHble OLwmnbKn 273
7.4.6. Hactponka ycTtponctea Last-Hop ons nepekntoyenns ¢ RPT Ha SPT 274
7.4.6.1. S ekt KoHPUrypaumum 274
7.4.6.2. NpumeyaHus 274
7.4.6.3. lWarn HacTporiku 274
7.4.6.4. MNpoeepka 274
7.4.6.5. CBaA3aHHble kKOMaHAbI 274
7.4.6.6. Npumep koHDUrypaumm 274
7.5. MOHUTOPUHT 275
7.5.1. O4ncTka 275
7.5.2. OTo6GpaxeHue 275
8. HACTPOWKA MSDP 277
8.1. O630p 277
8.1.1. lNpoTokonbl 1 cTaHAapThI 277
8.2. MpunoxeHuns 277
8.2.1. MexxgomeHHbIn multicast 277
8.2.1.1. CueHapun 277
8.2.1.2. Pa3BepTbiBaHne 278
8.2.2. Anycast-RP 278
8.2.2.1. CueHapun 278
8.2.2.2. Pa3BepTbiBaHue 279
8.3. dyHKunn 279
8.3.1. YcTraHoBneHue peer-oTHoweHun MSDP 280
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8.3.1.1. MpuHumn paboTbl 280
8.3.2. MNonyyeHve n nepecbinka cooblieHnn SA 281
8.3.2.1. MpuHumn paboTbl 281
8.4. KoHdurypaunsa 283
8.4.1. Hactpowka mexgomeHHoro multicast 285
8.4.1.1. SdhheKT KoHUrypaLmm 285
8.4.1.2. NpumeyaHus 285
8.4.1.3. Warn HacTporiku 285
8.4.1.4. MNpoeepka 285
8.4.1.5. Npumep koHDUrypaumm 287
8.4.1.6. PacnpocTpaHeHHble OLmnbKu 291
8.4.2. Hactponka Anycast-RP 291
8.4.2.1. B ekt KoHPUrypauum 291
8.4.2.2. MNpumeyaHus 291
8.4.2.3. Warn HacTpoukn 291
8.4.2.4. lNpoeepka 292
8.4.2.5. Npumep koHUrypaumm 294
8.4.2.6. PacnpocTpaHeHHble OLLnOKM 298
8.4.3. Hactporika Green Channel nposepkn Peer-RPF 298
8.4.3.1. OdbeKkT KoHUrypaLmm 298
8.4.3.2. NpumevaHus 298
8.4.3.3. lWarn HacTporiku 298
8.4.3.4. MNpoeepka 299
8.4.3.5. MNpumep koHdUrypaumm 300
8.4.4. BkntoyeHne mep 6e30nacHoOCTH 302
8.4.4.1. OdbdeKkT KoHUrypaLmm 302
8.4.4.2. NpumeyaHus 302
8.4.4.3. lWarn HacTpoiiku 302
8.4.4.4. MNposepka 303
8.4.4.5. MNpumep KoHDUrypaumm 304
8.4.5. OrpaHnyeHue broadcast-a coobieHnn SA 305
8.4.5.1. BddekT KoHDUTypaLmm 305
8.4.5.2. lNpumevaHus 305
8.4.5.3. WWarn HacTporku 305
8.4.5.4. MNposepka 308
8.4.5.5. MNpumep KoHUrypaumm 309
8.4.6. YnpaeneHue peer-amn MSDP 311
8.4.6.1. BdbpekT KOHPUrypaumm 311
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8.4.6.2. NMpumeyaHus 311
8.4.6.3. lWarn HacTporiku 311
8.4.6.4. MNpoBepka 312
8.4.6.5. Npumep KoHDUrypaumm 313
8.4.7. \ameHeHMe napamMeTpoB NpoTokona 314
8.4.7.1. SdheKT kKoHMrypaLmm 314
8.4.7.2. NMpumeyaHus 314
8.4.7.3. lWarn HacTporiku 314
8.4.7.4. MNpoeepka 316
8.4.7.5. Npumep koHUrypaumm 316
8.5. MOHUTOPUHT 317
8.5.1. OuncTtka 317
8.5.2. OTtobpaxeHue 318
8.5.2.1. Otnagka 318
9. HACTPOWKA IGMP SNOOPING 319
9.1. O630p 319
9.1.1. lNMpoToKonbl U CTarHAapThHI 319
9.2. MNpunoxeHusi 319
9.2.1. YnpaeneHue multicast-om ypoBHs 2 320
9.2.1.1. CueHapun 320
9.2.1.2. PasBepTbiBaHue 320
9.2.2. O6wume cepsuckl multicast (multicast-VLAN) 321
9.2.2.1. CueHapun 321
9.2.2.2. Pa3BepTbiBaHne 321
9.2.3. lNpeMnym-kaHansl n npegsapuTenbHbIA MPOCMOTP 321
9.2.3.1. CueHapun 321
9.2.3.2. PasBepTbiBaHue 321
9.3. dyHKUMN 322
9.3.1. basoBsble onpegeneHus 322
9.3.2. O630p 323
9.3.3. MNpocnywwneaHne naketos IGMP 323
9.3.3.1. MNpuHumMn paboThbl 323
9.3.3.2. ConyTcTBYlOLWasa KoHpUrypaums 325
9.3.4. Pexwvmbl pabotbl IGMP Snooping 326
9.3.4.1. MNpuHumMn paboThl 326
9.3.4.2. ConyTcTBYlOLWaa KOHpUrypaums 327
9.3.5. YnpaeneHue 6e3onacHocTtbio IGMP 327
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9.3.5.1. NpuHUMN paboTbl 327
9.3.5.2. ConyTcTByloLwasa kKoHdurypaums 329
9.3.6. IGMP-npodunb 330
9.3.6.1. MNMpuHUMN paboTbl 330
9.3.6.2. ConyTcTBYIOLWaa KoHUrypaums 330
9.3.7. IGMP QinQ 330
9.3.7.1. NpuHUMn paboTbl 330
9.3.7.2. ConyTcTBYIOLWWAa KoHUrypauns 331
9.3.8. IGMP Querier 331
9.3.8.1. MNMpunHUMN paboThl 331
9.3.8.2. ConyTcTBYIOLWasa KoHUrypaums 332
9.4. KoHdourypaumsa 333
9.4.1. Hactpownka ocHOBHbIX pyHKuun IGMP snooping (pexum IVGL) 338
9.4.1.1. 3dbpekT KOHDUrypaumum 338
9.4.1.2. MNpumeyvaHus 338
9.4.1.3. Warn HacTponkn 338
9.4.1.4. lNposepka 338
9.4.1.5. CBaA3aHHble KOMaHAbI 339
9.4.1.6. Npumep koHDUrypaumm 340
9.4.1.7. PacnpocTpaHeHHble OLLNOKM 342
9.4.2. HacTtporika ocHOBHbIX oyHKUmMI IGMP snooping (pexnm SVGL) 342
9.4.2.1. SdhdeKT kKoHUrypaLumm 342
9.4.2.2. lLlarn HacTporiku 342
9.4.2.3. lNposepka 342
9.4.2 4. CBasaHHble kKOMaHAbI 343
9.4.2.5. MNpumep koHUrypaumm 344
9.4.2.6. PacnpocTpaHeHHble OLLMOKM 346
9.4.3. HacTtporika ocHOBHbIX oyHKUMIA IGMP snooping (pexum IVGL-SVGL) 346
9.4.3.1. 3ddeKT kKoHDUrypaumm 346
9.4.3.2. UWarn HacTporku 346
9.4.3.3. lNpoeepka 347
9.4.3.4. CBsAA3aHHble KOMaHAbl 347
9.4.3.5. MNpumep KoHDUrypauumm 349
9.4.3.6. PacnpocTpaHeHHble OLLIMOKM 351
9.4.4. HacTtporika 06paboTku nakeToB 351
9.4.4.1. BdphekT KoHPUrypaumum 351
9.4.4.2. lNpumedaHus 352
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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 TexHonorns 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

MpunoxeHune 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 Xe 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.

Gi 0/1

MNCTOYHMK

L]

MNpuemHuk 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
noakrnoyeHsl 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.

o 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  WcTtoyHuk multicast otnpaBnsieT multicast-nakeT, a npyeMHuK A n npueMHuK B B ogHon
ceTn nonyyaroT multicast-naker.

B

[ ]
MpuemHuk A

McTouHMK multicast c

MpuemHuk B

PucyHok 1-2.

A, B n C — mapwpyTtusaTopbl ypoBHs 3.

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

1.2.2.2. Pa3BepTbiBaHue

o 3anyctute OSPF B TOoM e ceTn, YToObl peann3oBaTb Unicast-mapLipyTusauuio.
e 3anyctute PIM-SM B TOM Xe ceTn, 4Tobbl peanuaoBaTb multicast-mapLupyTmusaumio.

e 3anyctute IGMP B cermeHTe ceTuM XxoCTa nonb3oBaTtens, 4Tobbl peanu3oBaTtb
ynpasneHne yyacTHUKamMu rpynnei.
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1.3. PyHKUMMN

1.3.1. ba3oBkle onpeaeneHns

PIM-mapwpyTtusatopbl u PIM-untepcpencsoi

MapuwpyTtusaTtopbl ¢ nogaepxkon PIM HasbiBatoTcsa PIM-maplpytnsatopamu. NHTepdeincsl,
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 Ha3biBatoTCa downstream-nuHTepdencamu.

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

Cetb PIM n pomeH PIM
PIM-mapuwpyTusaTopbl nogkntovarotcs yepes PIM-uHTepdencel n obpasyoT ceTb PIM.

Ha HekoTopbix uHTepdencax PIM rpanHuubl HAacTpoeHbl Takmm obpas3om, 4Tobbl pasgenvTb
bonblwyo cetb PIM Ha Heckonbko gomeHoB PIM. ['paHuubl MOTyT OTKMNOHATL OnpederieHHble
multicast-nakeTbl N1 orpaHn4MBaTh Nepegady coobweHunn PIM.

Multicast Distribution Tree, DR n RP

Multicast-nakeTbl nepegalTca M3 OOHOM TOYKM B HECKOSbKO ToudeK. [yTb nepechbiniku umeet
OPEBOBUAHYIO CTPYKTYpY. OTOT NyTb Nepechinikk HasbiBaeTca Multicast Distribution Tree (MDT)
N UMeeT criegyoLimne Tunbl:

e Rendezvous Point Tree (RPT): RP paccmatpmBaeTcsi Kak «KopeHb» (root), a
HasHayeHHbIM MaplpyTnsatop (DR), KoTOpbii OObEeAMHSAET 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 aBnsTcs oyHKUMOHaNbHbIMU pPOonisiMn ans maplipyTtusatopa PIM.

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

¢ DR, KoTOpbI coegmHsieT UCTOYHMKM 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

MapLipyTM3aumm, COOTBETCTBYHOLIME naketam, W nyTtb nepecbikn  (RPT),
COOTBETCTBYIOLLMIA NAKeTaM.

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

ASM n SSM
PIM-SM noggepxuBaeT cnegyowme mogeny multicast, npuMeHnmble K pasnnyHbiM CErMEHTaM
agpecoB multicast:

e Any-Source Multicast (ASM). B mogenn ASM nonb3oBaTenbCKUe XOCTbl HE MOTyT
BblOMpaTb NCTOYHMKM Multicast. XocTbl Nonb3oBaTenen NpMcoeauHSaIOTCS K rpynne u
nony4atT NakeTbl, OTNPABIEHHbIE U3 BCEX UCTOYHWUKOB 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.

MPUMEYAHMUE: 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 AN nHTepdenca

WHTepdpenca, TO €CTb
ana  multicast-nakeTos,

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

OrpaHnymBaeT KONMYECTBO 3anucen, KOTOpble MOXHO O06aBuTb
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,

KOoTOpble MOryT nepecbuiate MNOTOK. [locne  HacTpounkm
ynpasneHnsa HanpasneHnem ana multicast-notoka NOTOK MOXHO
OyoeT nepecbinatb  TOMbKO 4Yepe3 3TW  HACTPOEHHble

nHTepgencol. Jpyrum nutepdercam He paspeLleHo nepecoinaTb
NOTOK

Hactpolika BblOOpa
mapwpyTta RPF Ha ocHoBe
npasuna camoro AJIMHHOIo

coBnageHuna

BbibrpaeT ontumMarnbHbIM MapLUpPYT COOTBETCTBEHHO 13 Tabnuubl
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 COOTBETCTBUS

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 HenpepbiBHOW 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 JAHHBIX 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
coobuleHna Report IGMP ans npucoeamnHeHust K ykasaHHon rpynne IGMP.

1.3.3.2. ConyTtcTBYylOLWan KOHthuUrypauma

Bknro4yeHune multicast-mapwpytusaumum IPv4

Mo ymonuaHumio multicast-mappytunsauus 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 wunm 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 NpeBbiwatoT nopor TTL nHrepderica, nepecobinanTcs,
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 nAob6aBuTb B
Tabnuuy multicast-mapwpyTtusauum

Kaxablh nakeT gaHHbIX multicast, NonNy4YeHHbI Ha YCTPOMCTBE, COXpPaHsSeT COOTBETCTBYHOLLYIO
3anucb  nepecbinkn  mapwpyta IP multicast.  OgHako  n3bbITOYHbIE  3anucu
multicast-mapwpytmsauum  MOryT  mcyepnatb  NamsTb  YCTPOWCTBA M YXYOLUTb
NPON3BOAUTENBHOCTb YCTPOMCTBA. Bbl MOXeTe orpaHn4nMTb KONMUMYECTBO 3anucen B Tabnuue
IP multicast-mapwpytmsaumm B 3aBUCUMOCTU OT (pakTuyeckux TpeboBaHuUM K ceTn u
NpPon3BOAUTENBHOCTU cepBuIca.

1.3.5.1. NMpuHUKUN paboTbl

KonnyectBo 3anucer B Tabnuue IP multicast-mapLupytmsaumm orpaHM4yeHo B 3aBUCUMOCTU OT
dakTudecknx TpeboBaHMN K MPOM3BOAUTESNBHOCTM CETM U CEePBUCOB ANns obecneyeHus
NPon3BOANTESNbLHOCTU YCTPOUCTBA.

1.3.5.2. ConyTtcTBYrowas KoHdurypaums
HacTtponka konunyectBa 3anuceun, KOTOpble MOXHO Ao6aBuTb B Tadbnuuy
multicast-mapwpyTusaumm

Mo ymonuanuio B Tabnuuy IP multicast-mapwpyTtmusaumm MoxHo gobasutb makcumym 1024
3anucu.

3anyctute ip multicast route-limit limit [ threshold ], 4yToObl M3MEHNUTL KONIMYECTBO 3anncen,
KoTopble MOXHO fob6aBuTh B Tabnuuy IP multicast-mapwpyTtnsauumn. 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 yKasaTb [OManas3oH nepenayvn
multicast-nakeTos.

1.3.6.1. NMpuHUKMN paboTbl

Mpannua IP multicast-maplipyTnsaummn HacTpamBaeTCcsl AN yKasaHWsl AuanasoHa nepegayu
multicast-nakeToB. Korga Ha mHTepdpelice HacTpoeHa rpanuua IP multicast-mapipyTtusauum,
3TOT MHTEpENC He MOXEeT nepeckbinatb Unu npuvHumatbe multicast-nakeTel, B TOM 4ucne
OTNpPaBEHHbIE C JTIOKANbHOMO 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 ] AnNa HaCTPOWKW rpaHuULbl
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 UICTOYHMKOB 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 cTaTUYECKOro MapLupyTa
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 criydae MOXHO ynpaBnsTb Nepecbilnikon 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  onTMMarnbHbIA  MapwpyT  COOTBETCTBEHHO M3  Tabnuubl  CTaTUYECKOW
multicast-mapLpyTtnsauum, 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 n mapwpyT 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 NpaBunamu 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 HauBbICLUIMM NpuoputeToM. ECnu OHWM MMEIT OOUHAaKOBbLIN 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 MMeloT 04MHaKOBbIN NpuopuTeT, MapLpyTbl 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 kavecTee Mapupyta RPF BbibupaeTcs 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 MapwpyTa 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 YNpaBneHus 3arpyxaetcs KomaHga HacTponkm 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
KOHBepreHummn 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 nepuoaa Ans KOHBepreHUUM MNpPOTOKONOB
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 Bapbupyetca 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-nakeTos.
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

YaanaTca 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

annapaTHoﬁ nepecbINikn nepenoriHdaeTcd 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 yHkumio 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
HacTtporika rpanuubl [P | ip multicast boundary | HactpanBaet 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-mapwpyTu3saumm

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

HacTtponka mexaHuama
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 o6ecneybTe 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

Bknro4yeHune multicast-mapwpytusaumm 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-mapLupyTnsauum 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 BknoveHmss multicast yposHa 3 B private VLAN n super VLAN 1 Hannumm UCTOYHUKA
multicast B sub-VLAN, HeobxoaumMo ckonMpoBaTb LOMOMHUTENBHYIO 3anncb, BXOAOM KOTOPOW
asnsaetca sub-VLAN, B koTopyto noctynaeTt multicast-noTok, n3-3a npoBepkn JOCTOBEPHOCTU BO
Bpemsa multicast-nepecbinkn. 310 NpMBOAUT K 3aHATUIO 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 Tpy NapameTpa SIBMSTCA HeobsA3aTenbHbIMK, @ 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 M agpec rpynnbl, oTobpaxkatoTcs
3anucn MFC o6 agpece nctoyHunka 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

McTovyHuk multicast

PucyHok 1-3.

Gi 0/2
ssssmnnnm **

Gi 0/1

>

MNpuemHuk

Warn
HaCTPOWKU

e Hactponte npoTtokon unicast-
OSPF) Ha mappyTnsaTope.

mMapwpytusauum IPv4  (Hanpumep,

e Bknrounte multicast-mapLupyTumsaumto IPv4 Ha BCex

MapLupyTu3aTopax.

e Bkniounte PIM-DM Ha
(interconnection) ycTponcte wu
NonNb30BaTENbCKNUX XOCTOB N UCT

nHTepdencax B3anMOencTBmA
uHTepdhencax ans nogKIovYeHns
oYHMKOB 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-nepecbinkM 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. 3dpheKkT KOHUrypaumm

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 ons NPUCOeANHEHNS 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. CBA3aHHble 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 HacTponkm nHtepdenica

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,
3HaueHus TTL koTopbix MeHbLUe, oTOpacbkiBatoTcs. [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:

McTovHmk multicast

B

Gi0/2 Gi 0/2
sssnnnnnm ** sssnnnnnm **

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 K G.
e Hactponte nopor TTL paBHbiMm 100 Ha wHTepdence Gi 0/2
ycTponcTBa A, 4To npesblwaeT 3HadeHne TTL multicast-nakera.
e [lpoBepbTe pasHuUy Mexay 3anucamu nepecbinikn MaplpyTta Ao 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 KOHUrypaumum

Kaxabii nakeT gaHHbIX multicast, nonyyYeHHbI Ha YCTPOMCTBE, COXpPaHSeT COOTBETCTBYHOLLYIO
3anMcb  MEpecblikM  MapLupyTa IP  multicast. OpgHako  M3BbLITOYHbIE  3anUcK
multicast-mapwpytsaumm  MOryT  ucyeprnaTb  NaMdaTb  YCTPOMCTBA U yXygaWwwuTb
NpoV3BOAUTENBHOCTbL YCTPONCTBA. Bbl MOXeETe orpaHnMumTb KONn4ecTBo 3anucen 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 KONMM4YecTBO 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 Ana nNpucoeavHeHus K rpyrnnam, HacTpoMTe KONUYEeCTBO 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 3anuMceu, KOTopbleé 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. 3HavyeHne no ymonyaHuio — 1024.
threshold: yKasblBaeT KOnn4ecTso 3anvcen B Tabnuue
multicast-mapLupyTtnsauum, npu KOTOpPbIX oTobpaxkaeTcs

npegynpexaatoulee cooblieHne. 3HavyeHme no ymonyanmo — 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 0becrnevyeHmem, 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

sssmmmmm *
Gi 0/1

McTovyHuk multicast

>

MpuemHuk

PucyHok 1-5.

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

e HacTpownTe KonM4ecTBO 3anmcen, KOTopble MOXHO Ao6aBuTb B Tabnuuy
multicast-mapwpyTtnsaumm Ha yctponctse B, kak 2

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

MpoBepka

Bkntounte unctoyHuk multicast (192.168.1.100) ons otnpasBkun 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, NONyYeHHble NpuemMHuKom A. MNpuemHuk
A [OomKeH MMeTb BO3MOXHOCTb nofiydaTb Mmulticast-nakeTbl U3 OByx
rpynn n3 G1, G2 n G3.

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

e Korga konnuyecTtBo 3anucen B Tabnuue IP multicast-maplpytmnsaumm
AOoCTUraeT BepxHero nopora, otobpaxaeTtcs coobLleHe ¢ Noackaskom

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 nony4atb 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-maplpyTtusaumm 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 CTaHAapTHbIM Wnn
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:

McTovyHuk multicast

B
Gi 0/2 Gi 0/2

sssmmmnnm *
Gi 0/1

>

MNpuemHuk

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-mapwpytmusaumm Ha uHTepdence
Gi 0/1 yctponictea 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-mapLwpyT IPv4 HacTpoeH HenpaBuIibHO.
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. 3HayeHne no ymonyaHmio — 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, UCXOQAWMNN 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 NPVBUMIErMPOBaHHOMN, rnobanbHom " nHTEepdencHom
pexnm KOHGoMrypaumm

PykoBoactBo Mo
NCNOSb30BaHMIO

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

Ecnun He ykasaH agpec UCTOYHMKA Uy agpec rpynnbl, oTobpaxkatoTcs 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 HacTtponte oOCHOBHble pyHKUuKn |IP  multicast-mapLupyTmsauum.
HaCTPOWKU (nponyLueHo)

e HacTponTe cTatnyeckuin 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
nNpUeMHVKe 0O U NOCne 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 5 B# show ip rpf 10.10.10.10
HacTpoUKNA 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-mapwpyT IPv4 HacTpoeH HenpasumbHO.
e Ha mapuwpyTtusaTope He BknoveHa multicast-mapwpyTtusaums 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

Otnpaensante multicast-nakeTbl B CeTb, COAEPIKALLYH YCTPOMCTBO A YpPOBHA 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, NepegatoTcs nu multicast-nakeTbl Ha HACTPOEHHLIN MHTEPGIENC 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: onpegensieT agpec nctovHnka 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 HECKOJSbKUX
UHTepdencoB. [locrne HaCTPOMKM YynpaBreHus HanpasneHnem Ang
multicast-noToka NOTOK MOXHO 6yaeT nepecbinaTb TOMbKO 4Yepe3 aTu
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B

HacTpoOeHHble WHTepdencol. [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 HEeKOTOpble (*)yHKU,VIVI

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:

MCcTOYHMK
Gi 0/1
Gi0R2 ———— Gi 0/3
sesnnmnm **
Ig L B
MNpruemMHuK A MpuemHuk B
PucyHok 1-8.
Larn e Hactponte ocHoOBHble yHkuMn IP multicast-mapwpyTmnsaumm.
HaCTPOWKK (nponyLueHo)
e Hactpoute ynpasrneHue HanpasneHnem YPOBHSA 2 ans
multicast-notokoB Ha ycTponctee B, 4TOoGbl NMOTOKM OTNPaBASAIUCH
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) ons otnpaBkM naketoB B G
(233.3.3.1). Paspewunte nonyyatenam A n B npucoeamHmtbes k G.

MpoBepbTe multicast-nakeTbl, Nony4eHHble npuveMHukom A. lNpuemHuk B He

nMeTb BO3MOXHOCTM nonyyatb multicast-naketol oT G

1.4.6.7. PacnpocTpaHeHHble OLMNOKH

Unicast-mapLupyT 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-mapLpyTmnsaumMm n BblibepuTe MapLIpyT C CaMOW OSIMHHOW 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 HacTpounku

HacTtponte Bbi6op mapwpyTa RPF Ha ocHoBe npaBuia camMoro ANMHHOIO COOTBETCTBUSA Ha
KaXKgoM YCTPOWCTBE, €CINN HE YKasaHo UHoe.

1.4.7.4. NMpoBepkKa

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

3anyctute show ip rpf source-address, 4Tobbl npoBepuTb UHpopMaumio 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:

WCMONBb3OBAHWIO | By \GepuTe  ONTUManbHLI  MapLIpYT COOTBETCTBEHHO U3  TaGnuMupbl

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

Bbibepute oguH n3 Tpex MapLpyToB B kadvecTBe mapwpyTta RPF. Ecnm
ncnonb3yeTca MNpaBuI0O CaMoro ASIMHHOrO COOTBETCTBUS, BblbupaeTcs
MapLIpyT C caMOW ASIMHHOM MacKOW COOTBETCTBUA. Ecnn Tpn mapLupyTta
UMEIT OAMHAKOBYKD Macky, BblOMpaeTcs MapwpyT C HauBbICLUUM
npuoputTeToM. ECnn OHM MMEIT oanHaKoBbIn NpuoputeT, MappyTel RPF
BbIOMpatoTca B nocnefoBaTeNbHOCTU cTaTtndeckoro multicast-mapupyTa,
mapwpyTta MBGP u unicast-mapupyTa.

Ecnv npaBuno camoro AfIMHHOrO COBMAAEHUA He  UCMonb3yeTcs,
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 [AfIMHbI  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 HacTporikn Bbibopa mapwpyTta RPF Ha ocHoBe
npasuna caMoro AnMHHOIO COOTBETCTBUS

Mepen
HaCTpPONKON

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 OLMOKHU

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  Nepuos KOHBEPreHuMn multicast-npoTokona MOXHO ykasaTb Ha Kakaowm
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 NpoBEpUTL HACTPOEHHLIE NApaMETPbI HEMPEPLIBHOWN
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: onpegenseT  MakcuUMarnbHbIA  Nepuog,
napameTpa KOHBepreHumMn multicast-npotokona. 3HayeHne Bapbupyetca oT 0 go
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. 3HaveHume no ymonyanmnio — 30.c
KomaHaHbIn Pexwum rnobansHon koHurypaumm

PEXUM

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 [P multicast-mapwpyTmnsaumm.
HaCTPOWKM (nponyLueHo)
e HacTponTe MakcMManbHbIi Nepuos KOHBEPreHUMm 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

(@ orecy
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Mpoeepka | 3anyctute komaHgy show msf nsf, 4yTo6bI 0TOGpPa3uTb KOHUrypauum
HenpepbiBHOM multicast-nepecbinkn

A A# show msf nsf
Multicast HA Parameters

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

protocol convergence timeout 200 secs

1.4.9. Hactponka MexaHM3Ma nepe3anucu nNpu 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 uHdopmaumio | show ip mvif [ interface-type interface-number ]
0 multicast-uHtepencax

IPv4

OtobpaxaeT Tabnuyy | show ip mrf mfc
multicast-nepecbinkn  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 pecypcbl 3aHAThI NPY BbiBOAE OTIago4HON MHGopmaumn. Noatomy
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 pacLuupeH.

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-mapLupyTmusaumm npuMeHnma 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 OTCMexuBaeT U MU3y4yaeT B3aMMOOTHOLLUEHWS MexXAy 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 cnegytowemM 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 NpMeMHuK B. MNpeanonoXxmm, 4To YCTPOMUCTBA U XOCTbl MPaBUSIbHO NOAKMOYEHBbI,
IPv6 BKNIOYEH Ha Kaxgom WHTepdence, a unicast IPv6 BKMOYEHA HA KaXOoMm
YCTpOWCTBE.
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R2 (RP) R3

R1 MpuemHuk A

MCTOYHMK

R4
MpuemHuk B

PucyHok 2-1.

R1, R2, R3 u R4 aBnaoTca yctporcTBamm ypoBHS 3, a R2 doyHKkumoHupyeT kak RP.

NcTouHnk multicast Hanpsamyto nogkntoveH 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,
4yTOObI peanna3oBaTh uUnicast-mMapLUpyTU3aLnIO.

e 3anyctute npotokon PIM-SMv6 B TOM XKe cetn, 4TOGbl peanu3oBaTb
multicast-mapLupyTtnsauuto.

2.3. PyHKUUMN

2.3.1. ba3oBble onpegeneHus

PIM-mapwpyTtusatop u PIM-untepdenc

MapLpyTnsaTophbl, Ha KOTOPbIX BKAOYEH NPoToKoN PIM, HasbiBaloTCs MapLupytusatopamu PIM.
NHTepdenchl, B KOTOPbIX BKIOYEH NpoTokos PIM, HasbiBatoTca nHTepgencamm PIM.

Multicast-nakeTbl nepecbinatoTcss mMapwpyTtmusatopamu PIM. PIM-nHTepdencel ana npvema
multicast-nakeToB Ha3sbiBalOTCA upstream-uHTepdencamm, a PIM-uHTepdencel ana nepegadn
multicast-nakeToB Ha3sbiBaoTCA downstream-nHTepdencamu.

CermMeHTbl CeTu, B KOTOPbIX PacrorioxeHbl upstream-uHTepdenchl, HasblBalTCs upstream
ceTeBbIMU cerMeHTamn. CermeHTbl CETU, B KOTOPbIX pacrofioxeHbl downstream-uHTepgencsi,
Ha3sblBatloTcsa 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 OTKIOHATEL onpeaeneHHble multicast-nakeTbl nnm
orpaHnuyuBatbh nepegadvy coobweHmmn PIM.

Multicast Distribution Tree, DR n RP

Multicast-nakeTbl nepefalwTCA M3 OAHOW TOYKM B HECKOMbKO ToyeK. [lyTb nepechbinku
npeacrtaBnsieT cobov OpeBOBMOHYK CTPYKTYpY. OTOT MyTb MEpPeChIkKM 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): ucnonbayinte DR, NOAKIOYEHHBIN K UCTOYHMKY multicast, B
kadecTtBe root, a RP nnn DR, nogkntoyYeHHbIe K YrieHam rpynrbl, B KAYEeCTBe «NIUCTLEBY.

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

DR, nogknio4YeHHbI K UCTOYHMKY Mmulticast, nepegaeT mMHdopmaumio 06 MCTOYHMKE
multicast Ha RP, a DR, noAakntoYeHHbIe K YneHam rpynnbl, nepegatoT nHdopmaumio oo
yyacTHuKax rpynnbl Ha RP.

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

(*,G): ykasblBaeT nakeTbl, NepeaaHHble U3 MGOro UcTodHuka B rpynny G, 3anucu
MapLipyTMsaumMM, COOTBETCTBYHWOLUME NakeTaM, W nNyTb 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 nonb3oBaTensa npucoeamHsieTcs K rpynne multicast 1 nonyyaeTt Bce nakeTbl,
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 nonyyaeT nakeTbl TOMbKO OT YKa3aHHOro MCTOYHMKA B rpynny
multicast.

NMPUMEYAHMUE: TpeboBaHne mogenn SSM: HeobxooMMo MCNONb30BaTb Apyrue ceTeBble
cepBUCbl, YTOObI MO3BONUTL XOCTY MOMb30BaTENs 3apaHee 3HaTb MONOXEHWe WCTOYHMKA
multicast, 4ToObl XOCT Nonb3oBaTensi Mor BeibpaTb NCTOYHMK Multicast.

2.3.2. 0630p

OcobeHHOCTb OnucaHue

HacTponka ocHoBHbIx | Co3gaeT ceTb PIM ansa npepgocraBneHust cepeuca multicast IPv6

dbyHKUMn multicast IPV6 | Anst UICTOYHUKOB AaHHbLIX U NONb30BaTENbCKUX TEPMMHATIOB B CETU

Hactponka konuyectBa | OrpaHMunBaeT KOMMYECTBO 3anvCeN, KOTOpble MOXHO 000aBUTb B

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

MapLupyTtmsaumm IPv6

HacTporika rpaHuubl | 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 ynpaBneHve 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
ONMHHOTO
COOTBETCTBUSA

B cootBetctBMM Cc npaBunamm RPF  n3 kaxgon Tabnuubl
cTaTn4eckon MapLupyTtmsaumm multicast, Tabnuubl MapLipyTM3aumm
MBGP wn Tabnuubl unicast-maplipytmsaumm BblbMpaeTca OOuH
onTMManbHbIM MappyT. 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
Nnonb30BaTENbCKUX TEPMUHANIOB B CETW.

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 uHOpMaUMlO O cTaTyce YYaCTHUKOB [pyMnbl B CErMeHTax ceTu C MpsMbIM
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
dyHKumMa multicast-mappyTtmsaumm IPv6 no ymonyaHmio oTkoveHa.

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 3anMcen Maplipytusaummn multicast IPv6. OgHako Yype3amepHoe KOnM4ecTBO
3anucen multicast-mappyTtnsaumm MOXeT NPMBECTM K MCHEPNaHWI0 MaMATU YCTPOWCTBaA W
CHWDKEHUIO NMPOM3BOAUTENBHOCTU yCTponcTea. [onb3oBaTen MOryT OrpaHuYMTb KONMYECTBO
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3anucen B Tabnuue multicast-mappytmsaumm IPv6 B 3aBMCMMOCTM OT pearibHbIX YCIOBUIA CETU
n TpeboBaHu K NPOM3BOANTENBHOCTN CepBUCa.

2.3.4.1. MpuHUUN paboTbl

OrpaHnybTe KONMYeCcTBO 3anucert B Tabnuue multicast-mapLupyTtnsaumm IPv6 B 3aBUCUMOCTM OT
peanbHbIX YCNoBUiA ceTu 1 TpeboBaHWIA K NPOM3BOANTENBHOCTM CEPBUCA, YTOOLI NOAAEPKNBATD
NPOVN3BOAMTENBHOCTb YCTPOWCTBA.

2.3.4.2. ConyTcTBYlOLanA KOHUrypaums

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

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

Bonbwee 3HaveHue limit o3HavaeT, 4yTo 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 rpanuuy multicast-mapwpyTtusauum IPv6, 4ytobbl orpaHnunTb obnacTtb nepenaydv
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, BkoYas
multicast-nakeTbl, OTNPaBneHHbIe NOKasnbHbIM YCTPOMUCTBOM, HEe MOryT OblTb NepeHanpasrieHbl
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 obpartHoro 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 HaACTPOEHHble MOPTbl, TEM CaMbIM YMpPaBnss MNepechInkon
multicast-noTOKOB ypOBHSA 2.

2.3.7.2. ConyTtcTBYlOLAA KOHpUrypaums

HacTtponka ynpaBneHus HanpaBfieHMUEM NOTOKa YPOBHA 2 Ansa
multicast-noTokoB

Mo ymonuaHuio ynpaBneHWe HamnpaBfieHMeM MoTOoKa 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 MacKon noaceTu 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
ctatnyeckorm 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 [OfIMHHOWM Mackm nogceTu. Ecnn Tpu mapupyta UMEKT O4HY M 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 MapLupyTa Mo MNPUHLMMNY CaMOro AfIMHHOIO COOTBETCTBUS,
BblOMpaeTca MapwpyT C HavBbICWMM npuopuTeToM. Ecnn Tpu mapwpyTta umeroT
OOMHAKOBbLIN  npuopuTeT, MapwpyT RPF BbiOMpaeTcd B  COOTBETCTBMM C
nocrnenoBaTenbHOCTbIO CcTaTuyeckoro 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 0AMHAKOBbIV NpuopuTeT, MapLupyT 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 MPUHLMMNOM CaMOro ASIMHHOIO COOTBETCTBUS.

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-
MapLupytmnsaumm IPv6

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

multicast-mapwpytnsauuto 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 HeobxoaMMOo HaCTPOUTL 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
o (OObGs3aTtenbHbIN.

o Bknounte cdyHkumio multicast-npotokona IPv6 Ha uHTepdencax, ecnm He ykasaHo
NHoe.

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 MnonyYaTb NakeTbl U3 KaXKOow
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 NpoTokorioB multicast IPv6.

OyHKuMa multicast-mapwpytmsauumn IPv6 n  dyHkuma MLD  snooping
ABMNSIOTCA B3aVMOMWCKITIOHaoLWUMK

Hactpowka npotokonoB multicast IPv6

NMPUMEYAHUE: nogpobHyto wuHdopmauuto o metoge Hactpoukn 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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OOIKHa NpoBOAUTLCS Ha BXo4e BO BpeMs nepechbinikin multicast-naketa. B pesynbtate 3aHdATa
elwle ogHa annapaTtHasa 3anucb multicast, 1 emkocTb multicast Heo6xoaMMO yMeHbLWNTL Ha
eanHuLy.

OToGpaxeHune uHcpopmauum Tabnuubl multicast-nepecbIsniku

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

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

napameTpa group-or-source-address: yka3blBaeT aapec rpynmbl UM aapec UCTOYHMKA.

sparse: oToGpaxaeT 3anucb sapa Tabnuubl multicast-mapLupyTusaumm
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
sssmmnnnm *° sssssmmm *°

Gi 0/1
McTouHKK
MpuemHuk A
PucyHok 2-2.
Warn e Hactponte npotokon unicast-mapwpytusauumn IPv6 (Hanpumep,
HaCTPONKK OSPFv3) Ha mapLipyTusatopax.
e Bkniounte dyHkumo multicast-mapwpytmmsauumn  IPv6  Ha  Bcex
MapLupyTM3aTopax.

e Bknwounte dyHkumio PIMv6-SM  Ha uHTepdencax coeguHeHus
ycTponcTtB (device interconnection), uHTepdence nOAKMYEHUs K
NonNb30BaTENbCKOMY XOCTY M MHTepdence NOAKMYEHNS K UCTOYHUKY
multicast
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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 [OMmKeH nMeTb BO3MOXXHOCTb 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 uHtepdenice 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 KOM4ecTBO
3anucen multicast-mappyTnsaumm MOXeT NPMBECTM K UCHEpPNaHWI0 MaMAaTU yCTpoWCcTBa W
CHWKEHUIO NMPOM3BOAUTENBHOCTU ycTponcTea. [onb3oBaTenu MoOryT OrpaHu4MTb KONMYEeCTBO
3anucen B Tabnmue multicast-mapwpyTtusaumm IPV6 B 3aBUCMMOCTU OT pearbHbIX YCNOBUIN CETH
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
peanbHbIX YCINOBUIA CETU 1 TPeOOoBaHUI K NPON3BOANTENBHOCTM 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. YcTraHoBuUTE
KONMYecTBO 3anuncen, KoTopble MOXHO fo6GaBuTb B Tabnuuy multicast-mapwpyTtusaumm IPV6,
paBHbiM N-1 Ha ycTpouctBe, n ybeautecb, 4TO multicast-nakeTbl, MOSyYEHHbIE XOCTOM
nonb3oBaTesid, npuHagnexar K rpynnam N-1.
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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 konmM4yecTBO 3anmncen multicast-mapLupytmnsaumm ans
cpabaTbiBaHMA curHana npegynpexgeHus. 3HavyeHne no ymMonyaHuwo —
65 536

KomaHaHbIn Pexum rnobanbHon KoHurypaumm

pexmm

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

NCMOSMb30BaHUI0 | annapaTHOro Auanas3oHa, MOryT MepechbliaTbCa TOMbKO MPOrpamMMHbIM
obecneyeHneM n3-3a orpaHNYEHNIn annapaTHbIX PECYPCOB, YTO NPUBOAUT K
YXyOLWEHNO NPON3BOANTENBHOCTHN

2.4.2.6. Npumep KoHcpUrypaumm

CoszpaHue cepBuca multicast IPv6 B cetn IPv6 M HacTtpomka KonuyectBa
3anucen, KOTopble MOXHO f06aBMUTbL B Tabnuuy mapwpytusauymm multicast IPv6.

CueHapun:

MCTOYHUMK

B
Gi 0/2 Gi 0/2

sssmmmmm *

Gi 0/1

MpuemMHMK A

PucyHok 2-3.

Llarn HacTpoiku

e Hactponte 6asoBble dyHkumn [P multicast-mapwpyTtusauum
(nponyLueHo).
e YCTaHOBUTE KONMMYECTBO 3anucen, KOTopble MOXHO 006aBuUTL B

Tabnmuy IP multicast-mapwpytm3auum, 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 npuemHK A npucoeanHUNCA K
G1,G2n G3.
e [lpoBepbTe multicast-nakeTbl, MNOMNyYEHHbIE MNPUEMHUKOM A.
MpueMHMk A JOMKEeH UMeTb  BO3MOXHOCTb  nosnyyaTb
multicast-nakeTbl n3 asyx rpynn: G1, G2 n G3.
e [IpoBepbTe 3anucy multicast-mapLipyTusanmm Ha NpuemMHuKe A u
ycTpouncTse B.
e [loagckaska oTobpaxaeTcs, Korga KonvMyecTBO 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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| www.gtech.ru |
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 PIMSMVé, 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
korga
KONmn4ecTBo
3anvcen B
Tabnuue
multicast-
MapLupyTM3aLmm
aocTturaet
BEPXHEro
npegena

2.4.2.7. PacnpocTpaHeHHble OLMNOKH

Unicast-mapLpyTtnsauus IPv6 HacTpoeHa HenpaBUIibHO.

2.4.3. HacTtpouka rpaHnubl multicast IPv6

2.4.3.1. dcpdekT koHduUrypaumm

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

multicast-nakeTos.

@ §) QTECH

MUP LOOCTYMHEE

71




PykoBoacTeo no Hactponke cepus QSW-6910

HacTtpoiika multicast IPv6 W

2.4.3.2. NpumeyaHus

Heobxoammo HacTpouTb OCHOBHbIE hyHKUMM multicast IPV6.

2.4.3.3. LLlarn HacTpounku

HacTponTe rpaHuuy IPv6 multicast-mapLupyTnsaumm Ha kaxgom nHtepdence mapLupytmnsaropa
PIM, ecrnu He yka3aHO NHoe.

2.4.3.4. NpoBepka

Cpenante, 4ToObl CTOYHMKM Multicast oTnpaBnsanu multicast-nakeTbl B rpynnbl multicast, n xocTt
nonb3oBatensa npucoeguHunca K 3tum rpynnam  multicast. Hactponte rpaHudy [IPv6
multicast-mapLipytnsauum Ha wuHtepdernce mapwpytmsatopa PIM, Nogkm4eHHOM K XOCTy
nonb3oBaTens, 1 NPOBEpPbTE, MOXET N 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 ]
Onucanue access-list-name: ucnonb3yet AgnanasoH agpecos rpynmnbl, onpeaereHHbIN
napametpa cnuckom ynpasnexus goctyrnom (ACL).
in: ykasblBaeT, 4TO rpaHMua multicast [encTByer BO BXOASLLEM
HanpasneHun multicast-noTokos.
out: ykasblBaeT, 4TO rpaHuua multicast genctByeT B UCXoOsLLEM
HanpasneHun multicast-notokos
KomaHgHbIn Pexnm HacTponkm nHtepdenica
pexunm

PykoBoacteo no
MCNONb30BaHNIO

ACL, Ha KOTOpbLIN CCbiNaeTca 3Ta KomaHaa, MoxeT ObiTb cTaHgapTHbIM ACL
unu pacwmpeHHsim ACL. Ecnn ncnonbayetcs paclumperHbii cnmcok ACL,
Heob6X0OMMO COMOCTaBUTb TONBKO agpeca Has3HauYeHus.

OTy KOMaHAy MOXHO MCMNOoNb30BaTb ANs UNbTPaLMn NakeToB NPOTOKOSIOB
MLD un PIM-SMv6, oTHocAwwmxcs K gnanasoHy rpynn multicast IPv6. MNoTokn
multicast-gaHHbIX He nepeaarwTCs M He MPUHUMAKOTCA MOrpaHUYHbIMK
nHTepdencamm multicast
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2.4.3.6. Mpumep KoHcuUrypaumum

Co3paHue cepBuca multicast IPv6 B cetn IPv6 n HacTpomka rpaHuubl multicast
IPv6

CueHapun:
B
Gi0/2 Gi 0/2
eessmmnnm ** sssmmnmnm **
Gi 0/1
NcTouHuK
MpuemHmK A
PucyHok 2-4.
Warn e Hactponte 6asoBble dyHkuMmM IP multicast-mappyTtumsauum
HaCTPOWKU (nponyweHo).
e Hactpownte ACL Ha ycTporicTee A.
e HactponTte rpanuuy IP multicast-mappytmnsaumm Ha nHtepderice Gi0/1
ycTtponctea 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, 4TOGbI MCTOYHMK Multicast (192.168.1.100) otnpaensn naketol B G
(233.3.3.3), 1 npuemHuk A npucoegnuun k G.

3anyctute komaHgy debug ipv6 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
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2.4.3.7. PacnpocTpaHeHHble OWnoKn

Unicast-mapLpyTtnsauua IPv6 HacTpoeHa HenpaBuiibHO.
2.4.4. HacTtpomka ctatnyeckon multicast-mapwpyTtusauum IPv6

2.4.4.1. AcpdeKT KoHUrypaumm

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

2.4.4.2. NpumeyaHus

Heobxoammo HacTpouTb OCHOBHbIE doyHKUMM multicast IPv6.

2.4.4.3. LLlarn HacTpounku

HacTtponte crtatudeckyto multicast-mapwpytmnsaumio IPv6 Ha Kaxgom yCTPOWCTBE, €Cnn He
yKa3aHo UHoe.

2.4.4.4. NpoBepka

HacTtponTe ctatmyeckyto mapwpyTtudauuio multicast IPv6, a 3atem 3anyctute komaHgy show
ipv6 rpf vbésource-address, 4Tobbl NnpoBepuTb MHpopmaumo RPF 0 KOHKPETHOM WUCTOYHWKE
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.

napameTpa prefix-length: ykasbiBaeT macky noacetvt IPv6-agpeca ncTouHuka multicast.

protocol: ykasbiBaeT MPOTOKON  unicast-mapupyTvusaumn, KOTOpbli
UCMOnb3yeTcsl B AaHHbIA MOMEHT.

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

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

distance: ykasblBaeT pacCTOSHME YMpaBrieHUs MapLUPyTOM. 3HaudeHune
BapbupyeTcs ot 0 go 255, 3Ha4yeHue no ymonvanmio — 0

KomaHaHbIn Pexunm rnobanbHon koHdurypauum
peXnm

PykoBoacteo no | Ctatnyeckas multicast-mapwpytunsauma IPv6 ncnonb3yetca TONbKO Ans
ncnonb3oBaHuio | nposepkn RPF.

UTobbl ykasaTb ucxogawmni wuHtepdenc, a He IP-agpec next-hop-a
ctatudeckom multicast-mapwpyTtnsaummn IPv6, wncxogawmi uHTepdenc
OOIKEH 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
pexnm pexum KoHdurypaummn nHtepgenca

2.4.4.6. Mpumep KoHcpuUrypaumum

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

CueHapwun:
NcTouHnK
PucyHok 2-5.
Warn e HactponTe ocHoBHble hyHKUMKM multicast IPv6 (nponyLueHo).
HacTpovikiA e HacTpoiiTe cTaTuyeckwii MapLIPyT K NPUeMHUKY Ha ycTpoiicTee 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 mapwpyTtunsaTtope He BkntoveHa 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
KOHTpONnMpoBaTb NOBeAEHWE Nepechbinkn multicast-noTokoB Ha nopTax.

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 koHdurypauum
pexmm

PykoBoactBo no | Ans multicast-noToka MOXHO HacCTPOUTb HECKOMNbKO KOMaHA, TO €eCTb
NCMNOMb30BaHMIO | HECKONbKMM NOPTaM MOXHO pa3peLumTb nepecbiniky multicast-notoka. Ecnm
yrnpaBneHne HarnpaerieHMeM MOTOoKa HaCTpoeHo ans multicast-noToka,
multicast-noTok MOXeT nepechbiniaTbCs 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  dYyHKLUM
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 HacTtponka ynpaBneHusi
HanpaBrieHMeM NoToKa YPOBHA 2 AN NOTOKOB multicast

CueHapun:

MCTOYHMK
Gi 0/1
Gi02 ————— Gi 0/3
sssssmnm °**
Ig L B
MNpruemMHuK A MpuemHuk B
PucyHok 2-6.
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Waru e Hactponte 6GasoBble yHKkuMmM IP multicast-mappyTtumsauum
HaCTPOWMKU (nponyLueHo).

e HacTtponTe ynpaBneHue HanpaBrieHMEM MNOTOKa YPOBHA 2 Ans
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, 4tobObl 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-mapwpyTtnsauus 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

Hactponte BbiGop Mapwpyta RPF no npuvHumMny camoro gfivHHOrO COOTBETCTBUSI HA KaXgom
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 MACK/ NOACETU.

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 IPve MBGP 1 Tabnuupl unicast-mapLupytmsaumm
IPv6.

Bbibepute oamMH MaplupyT 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 OfVHHBIM
coBrnageHneM Macku nogcetu. Ecnv Tpu mapLupyTa MMeKT OAHY U Ty Xe
MackKy noaceTun, BblbupaeTcs MapLupyT C HaMBbICLLUUMM NpuopuTeTom. Ecnu
MapLUpyTbl UMEeIT OAMHAaKOBbIN npuopuTteT, mapwpyT RPF Bbibupaetcs B
COOTBETCTBMM C MOCHeAoBaTeNlbHOCTLIO CTaTMYeCcKoro MapLupyta 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 BbIOMpaeTca mapLipyT C HanBbICLLUMM NpuopuTeToM. Ecnn mapLupyTbl
UMEIT OOWHaKoBLIM  npuoputeT, M™Mapwpyt RPF Bbibupaetca B
COOTBETCTBMM C NMOCHeA0BaTeNbHOCTLIO CTaTMyeckoro Mapwpyta 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:
NcTouHnK
PucyHok 2-7.
Warn e Hactponte 6asoBble dyHkumn IP multicast-mappyTnsaumm
HaCTPOWKK (nponyLueHo).
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e Hactponte cratnyeckun multicast-mapwpyt IPv6 ¢ onvHon macku
noaceTm MeHblIE, YeM COOTBEeTCTBYWOLWAas ANuHa Mackm y
unicast-mapLupyTa Ha ycTponcTtsee B.

e HactpownTte Bbibop mapwpyta RPF no npuHuuny camoro ArnvHHOro
COOTBETCTBUSA Ha YcTporicTee 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 0TOGpasnTL MHopmaumio RPF 06
UCTOYHMKE multicast oo n nocne HacTponku Bblbopa Mapwpyta RPF no
NPUHLMNY Camoro AANHHOIO COOTBETCTBMIS

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

2.4.6.7. PacnpocTpaHeHHble OLWNOKKu

e Unicast-mapwpyTtunsaums IPv6 HacTpoeHa HenpaBuIibHO.
e Ha mapwpyTtnsaTtope He BknoueHa multicast-mapwpyTtunsaums IPv6.
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2.5. MOHUTOPUHr

2.5.1. OumncTtKa

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

OnucaHue KomaHaa

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

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

2.5.2. OToGpaxeHue

OnucaHue KomaHpa

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

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

OtobpaxaeT NMHopMaLmIo o  show ipv6 mroute static
cratnyeckom  multicast-mappyTte
IPv6

OtobpaxaeT NMHpopMaLMIO o show ipv6 mvif [ interface-type interface-number ]
HacTpoeHHOM multicast-uHtepdence
IPv6, kOTOpbLIN BCTyNaeT B cuny

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

OTtobpaxaeT Tabnuuy | show msfé msc
MHOIOYpPOBHEBOW
multicast-nepecbinku IPv6

2.5.3. OtTnapgka

NMPUMEYAHMUE: cucTemHble pecypchbl 3aHATLI NPU BbIBOAE OTNago4MHON MHdopMauun. Noatomy
OTKNtoYanTe OTNaaKy cpasy nocre MCnofb30BaHUS.
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OnucaHue KomaHaa

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

Otnagka CBA3N mexay | debug nsm mcast6 fib-msg
multicast-paccbeinkon IPv6 n mogynem

npoTokona

OTtnagka nntepdenca multicast IPv6 debug nsm mcast6 mif

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

Otnagka multicast-nepecbinkn ypoBHsa 3 | debug ipv6 mrf forwarding
IPv6

Otnagka npouecca paboTbl 3anucen debug ipv6é mrf mfc
multicast-nepecbinku IPv6 ypoBHs 3

OTtnagka 0bpaboTku cobbiTuin | debug ipvé mrf event
multicast-nepechbinku IPv6 ypoBHA 3

OTtnagka nepecbinkn MHoroypoBHeBbIX | debug msf6 forwarding
multicast-naketoB IPv6

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

Otnagka 6GasoBoro obopyapoBaHusa anst | debug msf6 ssp
MHOroypoBHeBon  multicast-nepecbIinku
IPv6

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

Otnagka 06paboTku cobbiTnin | debug msf6 event
MHOroypoBHeBoM  multicast-nepecbIinku
IPv6

(@ orecy
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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 ncnonbayetca ang ycTaHOBMEHUS U NoAgep)KaHus
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
nogaepxmeaeTcsa TexHosiorna conocrtasnenust 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, npueMHnkn 1 n 2 n mapupytmnsatopbl A u B o6pasytoT nokanbHyto
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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Gi 0/0

Gi 0/0

MpuemHuk B

PucyHok 3-1.

C — ycTpouncTBo BbixogHoro wro3sa (EG).
A n B — oCHOBHblEe MapLUpyTMU3aTOpbI.
3.2.1.2. PasBepTbiBaHue
e Mapuwpytnsatopsl A, B u C ncnonesytotr 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 MapwpyTtnsatop A peanusyeT yHKUMIO NpoKcu, paboTasa B
KayecTBe XoCTa, W oOpasyeT JOKanbHYlO CeTeByl [pynny C MaplpytusaTtopom B.
MapuwpyTtusatop A nepecbinaet naketbl Report, oTnpaBneHHble npuemMHukammn 1 m 2.

A B
Gi 0/1 Gi 0/0
ssssmmmnm *° sssnmnnnm **
Gi 0/0

MpuemHuk 1 MNpuemHuk 2

PucyHok 3-2.

MapuwpyTtusaTtop A peanusyeT QPYHKUUIO NPOKCU.
MapuwpyTtusatop B npegoctasnsieT cnyxby PIM.
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3.2.2.2. PaszBepTbiBaHue

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

MosenexHne xocTa n noBeaeHMe yCTpOUCTBa

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-paccbIfnikoi, Ha3blBaOTCS XOCTaMu, a X NOBeAeHNe — NOBEAEHMEM XOCTa.

Querier

YcTponcTea KOHKYpUPYIOT APYr C APYroM, cpaBHuBas IP-agpeca. YctponcTtea ¢ 6o5nee HU3Knumm
IP-agpecamu ctaHoBATCA 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 OYHKUMM MapLupyTu3aTopa, OTnpaBnseT nakeTbl, NoflyYeHHble
nHTepdencom IGMP PROXY-SERVICE (noatomy Takke HasbiBaeTcst downlink-uHtepdencom),
cobupaeT nHdopMaunuo O XOCTe M oTnpaBnaeT UHopMaumio 0 XocTe Ha mHTepdenc IGMP
PROXY-SERVICE.

ConocTtaBneHue 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 CraTtuyeckass MHopmaumsa O rpynne AOCTyMnHa Ha MapLupyTu3aTope;

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 TpebyeTcsa BbINOMHATb CNOXHble NPOTOKOSbI
multicast-mapLupyTtnsauum (Hanpumep, PIM)

ConocrtaBneHue Ob6ecneubte nogaepxky mogenn SSM gns IGMPv1 n IGMPv2. Korga

IGMP SSM XOCT MPUCOEOUNHSAETCA K rpynne, Bbl MOXETe yKa3aTb MCTOYHMK, 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 NepexoauT M3 cocTosiHus «Querier» B cocTosHMe «Non-querier». Takum
o6pa3om, TOMbKO OA4HO YCTPOWMCTBO OKOHYaTENbHO HaxoguTcs B cocTosHuu 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 komaHgy ip pim { sparse-mode| dense-mode } Ans BKOYEHUSA UK
oTKMtoYeHus IGMP ansa nHtepdeinca.

IGMP MOXHO BKNIOYNTb TOMbKO B TOM Clnyyae, ecriv Ha uHTepdernce HacTpoeH pexum Sparse
(SM) nnn pexxum Dense (DM).
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Yka3saHue sepcumn IGMP
IGMPV2 BKITHOYEH MO YMOMYaHWIO.

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 KomaHngy ip igmp last-member-query-interval interval, 4TOGbI
yCTaHOBUTb UNKn cBpocuTb MHTEpBan ANs HTepdenca Ang oTnpasku naketos Query.

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

HaCTpOﬁKa KoJsinyectBa Query nocnenHero yd4actHukKa
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 yMonyaHuio MakcMmarnbHoe BpeMsi oTBeTa cocTasnsieT 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
bonee KOpoTKOE BpeMS OTKNMKA.

3.3.3. IGMP Querier

BbiGepuTte yHuKanbHbI 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 cocTtosHune «Non-querier». Takum 06pas3om, TONbKO 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. YctponctBa Non-querier, NOAOEPXMBAOT MHTEPBAlbHbIA TanWMmep A5
BbbkMBaHWS Querier. OTOT TarMmep cbpacbiBaeTcs Kaxabld pas, Korga YCTPOWCTBO Mony4vaeT
naket Query Ha yyacTtue. Ecnu Bpemsa TariMepa UcTekaeT, HauMHaeTCsa HOBbIM payHA Bbibopa
Querier.

87

@ §) QTECH

MUP LOOCTYMHEE



PykoBoacTeo no Hactponke cepus QSW-6910

HaCTpOVIKa IGMP W

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 bonee 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 3aTom mHTepdence B kadectBe unbTpa.
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 Y4YaCTHMKOB 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
unu 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, 4Tobbl 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 AOCTynHbI 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 Heo6xo0aMMo yCTaHOBUTbL MHCPOPMALMIO O CTaTUYECKOW TPYMMe BPYUHYHO.

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 nHopmaLumsi 0 NPUCOeANHEHUM K Fpynne 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 NPOCTON OPEBOBUMAHOW TOMOSMOrMKM cCeTw, roe He Tpebyetcd
BbIMOSMHATL CMOXHbIE NPOTOKOMLI 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, KOTOPbIN 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, KOTOpbIM MOXeT nepecbinate 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 oTKAoYeHa.
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 KOMaHAay 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 YyKasaTb WCTOYHMK, 4TOObI COKOHOMWUTbL MOMOCY MPOMyCcKaHus u
npegoTBpaTUTb  3aHATME  MPOMYCKHOM  CMOCOBHOCTM  CeTU  HeXenaTemnbHbIMK U
HeOeNCTBMTENbHLIMM NOTOKaMM multicast-gaHHbIX, 0COOEHHO B CETEBOW cpeae, rae HECKOSbKO
MCTOYHMKOB Mmulticast ncnonb3yoT oanH 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 Ha OCHOBE agpeca rpynnbl, a 3aTeM nony4vaeT NOTOkM 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 CMbICe peanuayroT
«PUNbTPAUUIO UCXOAHBIX agpecoBy»; OAHAKO OHW peanuayloT 3Ty OYHKLUMIO Ha npueMHuKax
multicast, BknOYMB YHKUMIO conocTaBneHns SSM K1 HacTpouB CTaTUYECKyo rpynny
cornocrasneHna SSM.

3.3.8.2. ConyTtcTBYyOLWAanA KOHpUrypaums
Bknro4yeHue conoctaBneHusa IGMP SSM
®yHKUMA conocTaBneHns SSM OTKNoYeHa No YMOMYaHMIo.
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 nu naketbl IGMP onuuio Router Alert (onoBeLleHns MmapLipyTmMsaTopa),
n otbpocbTe nakeTbl 6€3 onumm Router Alert.

MognepxmBaeT oTnpasBky naketoB IGMP, cogepxalymx onumio Router Alert.

3.3.9.1. MpuHUMN paboTbl

Ecnn nakeT copgepxut onuuio Router Alert, ycTpoincTBy HEOBX0OUMO TLLATENbHO MPOBEPUTH
nakeT U COOTBETCTBYKOLMM 06pa3oM OOHOBWUTL ynpaBnsiiowme 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 BkNYeHns yHKLMM OTNPaBKN 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 komangy ip igmp enforce-router-alert, 4tTob6bl BKITIOUNTDL 3TY YHKLMIO.
OTtnpaBka naketoB IGMP ¢ nikancynupoBaHHou onuuen Router Alert

Mo ymonuaHuio nakeTbl oTnpasnstoTcsa 6e3 onumm Router Alert.

Bbl MOXeTe 3anycTuTb koMaHgy ip igmp send-router-alert, 4Tobbl BKITHOYNTDL 3TY PYHKLUMIO.
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KoHdwurypauma | OnucaHue v KomaHAaa
HacTtponka (ObBsasaTenbHO) Ncnonb3yeTcs Ans HacTpoviku ycnyri multicast
OCHOBHBbIX
yHkunia IGMP ip multicast-routing Bkriouaet DYHKLWIO
multicast-mapLpytusauum IPv4
ip pim { sparse-mode| dense- | BkntovaeTt ¢yHkumo PIM-SM unn
mode } PIM-DM
HacTtponka ip igmp version{1]2]3} YkasbiBaeT Bepcuto IGMP
MapLIpyT13aTOpOB
IGMP ip igmp last-member-query- | HactpamBaet wuHTepBan  Query
interval interval nocneaHero y4acTHuka
ip igmp last-member-query- | HactpauBaet Bpems Query
count count nocrnegHero ydactHuka
ip igmp query-interval seconds | HactpanBaet wuHTepBan  Query
yyacTus
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
rpynnsl 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 BkntoyaeT conoctaBneHue IGMP
COMOCTaBNneHus SSM
IGMP SSM
ip igmp ssm-map static access- | Hactpaneaet 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. NMpnmeyaHun

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
BKINIOYEHA Ha KaXXAoM MapLupyTu3aTope B JIoKarnbHOW CeTH.

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-untepdencbl gomkHbl ObiTb AOCTYMHbLI 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  dyHKuMo 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, BKMtoYeH nn IGMP Ha nHTepdeiice

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

M3meHeHne napameTpoB Mapuipytusatopa IGMP noenvseT Ha TMN OTMNpaBnsieMblX NakeToB,
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 TpeboBaHuii, Bbl MOXeETE BbINOMHUTL 3Ty HAaCTPOWKY Ha Bcex nHtepdercax
MapLupyTM3aTopa, HanpsMyo NoAKMOYEHHbIX 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 JTOKarnbHON ceTu.

Hactpouka konnyectBa Query nocnegHero y4acTHuka
Heobsa3aTenbHbIN.

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

Hactpowka uHtepBana Query obwero y4actHuKa
HeobsasaTenbHbIN.

Ecnn HeT ocobbix TpebGoBaHWU, Bbl MOXETE BLINOMHUTL 3Ty HAaCTPOMKY Ha BCex MHTepdencax
MapLupyTM3aTopa, HanpsMyt NOAKMIOYEHHbIX K TOKarnbHON ceTu.

Hactpoika makcMmanbHOro BpeMeHu oTBeTa
Heobsa3aTenbHbIN.
Ecnn HeT ocobbix TpebGoBaHWM, Bbl MOXETE BbINOMHUTDL 3Ty HACTPOMKY Ha BCeX MHTepdencax
MapLupyTM3aTopa, HanpsMyt NOAKMIOYEHHbIX K JTOKarnbHON ceTu.
3.4.2.4. NMpoBepkKa

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

Yka3zaHue sepcuun IGMP

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

3: ykasbiBaeT IGMPv 3
KomaHaHbIn Pexnm HacTponkm nHtepderica
pexmm

PykoBoacteo no
NCMNOMb30BaHUIO

Mocne HacTpowkm aTon kKomaHabl IGMP aBToMaTuyeckn nepesanycTutca

HacTpoiika nHtepBana Query nocrnegHero y4yacTHuKa

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 ymonyanuio — 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 MOCTOSIHHO W XAeT oTBeTa OT XxocTa. [locne wncteyeHuns
Tanm-ayTa Mappytmnsatop IGMP npegnonaraet, YTo y4acCTHUK rpynnbl HE
CyLeCcTBYeT B CerMeHTe HanpsMylo MOAKMYEHHOM ceTn, u yaandet
nHTepdenc mns rpynnol IGMP. [NpogomknTenbHOCTL TariM-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. 3HavyeHne no ymonyaHuwo — 2
KomaHaHbIn Pexnm HacTponkm nHtepdgerica

peXunm
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PykoBoactso no
NCNOSb30BaHMIO

OTa komaHga npumMmeHnma Tonbko K IGMPV2 nnun IGMPV3.

Korga nHtepdenc nony4vaet naket Leave, nHtepdenc oTnpasnseT nakeTbl
Query rpynnbl NOCTOSIHHO W XAeT oTBeTa OT XocTa. [locne ucrteyeHus
Tanm-ayTa mapwpyTtmsatop IGMP npegnonaraet, YTO Y4aCTHUK rpynnbl He
CyllecTByeT B CerMeHTe HanpsiMyto MOAKMIOYEHHOW 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 ymonyaHuo — 10

KomaHgHbIn Pexnm HacTponkm nHtepdenica

pexunum

PykoBoacteo no
MCNONb30BaHNIO

Mocne otnpaBkn nakeToB Query uHTepdenc oxupaet oTteeTa. Ecnn
nponcxogut TaMm-ayT, MapwpyTtmusatop IGMP npegnonaraet, 4To y4acTHUK
rpynnbl He CyLecTByeT B HanpsMyl MOAKMYEHHOM CerMeHTe ceTu, U
yaanset nHgopmaumio o rpynne

3.4.2.6. NMpumep KoHcpUrypaumm

HacTpoiika oCHOBHbLIX NapamMeTPOB 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 makcmmanbHoOe 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 HeobxoanmocTn TarmM-ayT Querier MOXXHO HacTpPOUTb.

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. CBAA3aHHbIe 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 ymonyaHuto — 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 TpeboBaHWW, Bbl MOXeTe BbINOMHUTL 3Ty HACTPOMKY Ha BCex
MHTepencax mapLupyTmsaTopa, HanpsMy NOSKTOYEHHbIX K JTOKanbHOW CEeTU.

Hactpoinka makcMmanbHOro KonmyecTsa y4acTHMKOB rpynnbl IGMP
e  OnuuoHanbHo.

e Ecnun Het ocobbix TpeboBaHW, Bbl MOXETE BbIMOMHUTE 3Ty HACTPOWMKY Ha BCEX
MHTepencax MmapLupyTmMsaTopa, HanpsMyr NOOKMIOYEHHbIX K TOKanbLHOW 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 ong npucoeguHeHns K rpynne ¢ agpecom 225.0.0.5.

e Hactponte nHTepdenc ansa npucoegmMHeHus K rpynne ¢ agpecom 236.0.0.5.

e [IpocmoTp nHdopmaumm o rpynne Tekywero MHTepdgenca.

MakcumanbHoe Konn4yecTBo y4acTHUKOB rpynnbl IGMP

e YCTaHOBUTE MaKCMMarbHOE KONIMYECTBO Yy4aCTHMKOB Ha MHTepdIence paBHbIM 5.

e HacTponTte nHTepgenc gna npucoegmHeHna 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
NCMNomnb30BaHUIO

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 IGMPv3 Bknto4veH, aTa komMaHga nogaepXuBaeT pacLUMpPEHHbIN
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
3anuce (0,G) siBHbIM 06pa3som ans pacwmpeHHoro ACL, 4Tobbl HopMansHO
dunsTposaTthb (S1,S2,S3...5n,G)

Hactpoinka makcMmanbHOro KonmyecTsa y4acTHMKOB rpynnbl IGMP

KomaHga ip igmp limit number [ except access-list ]

Onucanne number: ykasblBaeT MakcmarnbHOe KOfMYeCTBO y4acTHUKOB rpynnbl IGMP,

napameTpa AnanasoH 3HA4YeHUn KOTOPOro 3aBMCUT OT YCTPOMCTBA. 3HaveHue Mo
ymonyaHuio — 1024 onga nHrepderica n 65 536 rnobansHo.
except access-list: ykasbiBaeT, 4To rpynnbl B cnncke ACL He yunTbiBaOTCA.
access-list ykasbiBaeT ctaHgapTHbin 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 wuHTEpenca: orpaHMyYnMBaeT MakCcMmaribHOe

Konun4yecTtBo yvacTtHukoB rpynnbl IGMP Ha uHtepdence.

Ecnn konn4ecTtBO Y4aCTHWKOB rpyrnnbl NpeBbllaeT UHTEPMENCHBIA Un
rnobanbHbIN NMMUT, MOSyYeHHble BrnocneacTsuvM naketbl Report 6yayT
UrHOpMpOBaTbCS.
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Ecnn HacTtpoeH cnmcok ucknoveHunn ACL, nakeTbl Report B npegenax
yKasaHHOro pguanasoHa MoryT obpabaTbiBaTbCsi HOpMasbHO; MNO3TOMY
CreHepupoBaHHbIe YYaCTHUKU rPYMMbl HE YYNTBIBAKOTCS.

NHTepdenic n rmobanbHble HACTPOMKM MOTYT BbINOMHATLCA HE3aBMCUMO.
Ecnun rmoGanbHbIN npeaen konMyecTBa MeHblle, YeM Ans MHTepdenca,
A0JKHA MCnonb3oBaThes rnobanbHas KoHUrypaums

3.4.4.6. NMpumep KoHduUurypaumm

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 agpec [pynnbl, K KOTOPOM HYXHO NPUCOEAMHUTBLCS,
225.0.0.5.
e YcTaHOBMTE afpec rpynnbl, K KOTOPOM HYXHO MpPUCOEONHUTLCS,
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

101

@ §) QTECH

MUP LOOCTYMHEE




PykoBoacTeo no Hactponke cepus QSW-6910

Hactpoiika IGMP

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 MapLlpyTudaTopa W cobepute uWHdoOpMauMio 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 HanpsAMYyto
NOOKITOYEHHbIX MHTEepdencax 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 nHtepdgenc 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 HacTpouUTb
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
nHtepdenca Mroute-Proxy B uHtepgenc 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 ana npucoeaMHeHus rpynn c 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 ], 4tobbl OTOGpa3NTL WHOPMaUMIO 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 conocrtaBneHus 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 conoctaBneHus 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 3anmncu
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 koHUrypaumm
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. pu nonyyvyeHun 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 conoctaeneHne 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 otnpaBku 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 YHKLMMN
otnpaeku naketoB IGMP, cogepxxawmx onumto Router Alert.

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

3.4.7.6. NMpumep KoHcpUrypaumm

MpoBepka onuuu onoBeLLeHNs MapLpyTM3aTopa

CueHapun

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

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

Mpoeepka | MakeTtbl IGMP, cogepxawme onuuio Router Alert 225.1.1.1 oTnpaBnsoTcs Ha
nHtepcenc ¢ nogaepxkon IGMP, n atn naketbl obpaboTbiBatoTca. 3anyctute
komangy show ip igmp groups, v Bbl yBugute 225.1.1.1.
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MakeTbl IGMP, He cogepxalume onuuto Router Alert 225.1.1.2 oTnpaBnsaoTca Ha
nHtepcenc ¢ nogaepxkon IGMP, n atn nakeTbl oTOpacbiBaloTcs. 3anycTute
komaHgy 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 dyHkuuio otnpaBkm naketoB IGMP, cogepxaluyto onuuio
Router Alert

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

Mpoeepka | MNMpoBepbTe, oTnpaBngeT nn uHTepdenc ¢ nogaepxkon IGMP naketbl IGMP,
coaepxawme onunto Router Alert

3.4.7.7. PacnpocTpaHeHHble OWNOKKN

OcHoBHble tbyHKUMN IGMP He BKMtOYEHbI.
3.5. MOHUTOPUHr

3.5.1. Ouuctka

OnucaHue KomaHga

YpansieT yqactue B gnHamunyeckon rpynne | clear ip igmp group
n3 dycepa IGMP

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

3.5.2. OToOpaxeHune

OnucaHue KomaHga

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

OtobpaxaeT noapobHble cBegeHns o6o | show ip igmp groups detail
BCEX rpynnax B TMOACETU C NpsMbIM
NOAKIIOYEHNEM

OTobpaxaeT ykasaHHble rpynnbl B nogceT | show ip igmp groups A.B.C.D
C NPSIMbIM MOAKIIOYEHNEM
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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 nHtepdenca B nogcetu
C NPSIMbIM NOAKITOYEHNEM

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

OtobpaxxaeT nogpobHble cBegeHuss 06
yKasaHHOW rpynne ykasaHHOro nHrepdenica
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
nHTepdencos IGMP

BCeX

show ip igmp interface

conoctaBneHum IGMP SSM c A.B.C.D

OtobpaxaeT KOHdpurypaumm | show ip igmp ssm-mapping
conoctasnexus IGMP SSM
OtobpaxaeT NMHopmaLmIo o | 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 OTHOLWIEHMA Yy4acTHUMKOB multicast mexagy xoctamum m
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 Hanpsmyo 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,
AEeNCTBUTENbHbBI B NIOKaNbHOW CeTu, a coobllenna Report, oTnpaBneHHble nonydatensamm A v
nony4vatensamu B, Taike OeNCTBUTESNbHbLI B NOKanbHOM CeTU.

111
@ ) QTECH
MWP [OCTYMHEE



PykoBoacTeo no Hactponke cepus QSW-6910

HacTpofika MLD

Gi 0/0

Gi 0/0

MpuemHuk 2

PucyHok 4-1.

MapuwpyTtusatop C — 370 BbIXOQHOW LUSIHO3.
MapuwpyTtusatopbl A n B g9BnstoTca nokanbHbIMM MapLupyTu3aTopamu.

4.2.1.2. PazBepTbiBaHue

o MapuwpyTtusatopsl A, B 1 C ucnonbaytot npotokost OSPFV6.
o  VHTepdenchl maplupyTnsatopoB A, B n C ncnonbaytoT npotokon multicast (PIM SMv6).

4.2.2. Hactpounka npokcu-cepsuca MLD

4.2.2.1. CueHapum

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

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

MpuemHuk 1 MNpuemHuk 2

PucyHok 4-2.

MapuwpyTtusaTtop A OENCTBYET KakK NPOKCH.
MapuwpyTtusatop B npegoctasnsieT cnyx6y PIM.
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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 mapwpyTmnsatopa A.

4.3. DyHKUUUN

4.3.1. basoBble onpeaeneHus

MosenexHne xocTa U NnoBeAeHMe yCTPOUCTBA

Yctponctea multicast ypoBHA 3, MCNOMb3ylOLMe MPOTOKOMbl  YNpaBreHus
multicast-paccbIinkon, HasbIBalOTCA YCTPOMCTBaAMM, a UX NoBedeHne — MnoBedeHUEM
yCcTpoucTBa.

MK wnu cmogenupoBaHHble [MK, Ha KoTopbIX paboTalT MPOTOKOMbI ynpaBfieHUs
multicast-paccbInikon, Ha3biBalOTCA XOCTaMu, a UX NoBegeHne — noBeAeHMeM XocTa.
Querier

YcTpoiicTBa B3avMOAENCTBYIOT M KOHKYPUPYHT Apyr ¢ gpyrom. [locne cpaBHeHust
IP-agpecoB yCTPOWCTBO C MeHbLUUM IP-aapecom cTaHoBuTcA Querier u nepuoanyeckiu
oTnpaBnseT cooblieHns Query.

UHTepcenc MLD PROXY-SERVICE

OTOT UHTepdenc, Takke HasbiBaembln uplink-uHTepdencom, peanuayet nosedeHue
xocta. OH nonyyaeT coobuweHns Query, oTnpaBfieHHble upstream-ycTponcTtsamu, U
oTnpasngaeT coobuieHns Report, cobpaHHble NPOKCU-CEpPBEPOM MapLUpyTU3aTopa.

Nutepdenc MLD MROUTE-PROXY

OTOT mHTEephenc, Takke HasbiBaeMbli downlink-uHtepdencom, peanuayet dyHKUUN
MapwpyTtusatopa. OH oTnpaBnseT CcoobLweHnsi, MONnyyYeHHble UHTepdencom
NPOKCU-CcepBUCa, a Takke cobupaeT u oTnpaBnseT MHPOPMALINIO O XOCTe B MHTepdenc
npoKcu-cepauca.

MLD SSM-MAP
ConoctaBneHne SSM oTHOCUTCS K conocTaBneHutio multicast, 3aBmucaLLen OT UCTOYHKUKA.
MLDv1 He nogaepxuBaeT Mmogenb SSM, noka He 6yaeT BknoveHa pyHKuna SSM-MAP.

4.3.1.1. O630p

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

[Mpouecc Bbibopa Querier unun | BeibupaeT yHukanbHoOro Querier B TEKyLLIEM CErMeEHTE CeTu
MEexaHu3m Tanv-ayta

dunbTpaums rpynn MLD dUnbTPyeT Y4aCTHUKOB rPyMMbl U OrpaHUYMBaET KONMYeCTBO
YYaCTHUKOB rpynmbl
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Ocob6eHHOCTb OnucaHue

MNopoaepkka ctaTudeckux rpynn | CoxpaHsieT CTaTUYecKyld WHGopMauuio o rpynne Ha
MLD NoKanbHOM  MapwlpyTusaTope  BMEeCTO  MOoNy4YeHust
NHGOpMaLMK O rpynne nyTemM oTnpaBku coobleHnin Report

Hactponka uHbopmaummn 06 | IMnutupyeT noBegeHne XxocTa And MpsiMON  HACTPOMKK
UMUTUPYEMOMW rpynne XOoCToB MHdopMaLmMn 0 NPUCOEUHEHUN TPYMNMbI

Monogepxka MLD-npokeu Wcnonb3yeT aTy (yHKUMIO B NpPOCTOM  OpPEeBOBUOHOM
TOonosiornn BMECTO CMNOXHbIX NPOTOKOSOB
multicast-mapLupyTtnsauum, Takmx kak PIM

MNogaepxka SSM-MAP Mpepoctasnsetr mogenbs SSM ans MLDv1. Korga xoct
pobasnseTca B rpynny, MOXHO yKasaTb KOHKPETHbIN
UCTOYHMK, YTOObI K30exaTb MCMNONb30BaHUA MOJIOCHI
NPOMNYCKaHUs1 CETU HEHYXHbIMA W HeOEeNCTBUTENbHbIMU
multicast-noTokamn gaHHbIX. 3Ta QYHKUMS 0OCOBEeHHO
rnofiesaHa B CeTW, e HEeCKONbKO WCTOYHMKOB multicast
NCnonb3yT OONH U TOT Xe agpec multicast

4.3.2. HacTtpounka napameTpoB mapupyTtusartopa MLD

OTnpaBnsieT coobLeHns Query Ans nonyvyeHus MHopMaLUmmM O foKanbHbIX y4aCTHUKAX.

4.3.2.1. MpuvHUMN paboTbl

YCTPONCTBO Mepuoanyeckn oTrnpasndeT cooblieHnss Query, 4Tobbl yoeamTbes, YTO B rpynne
€CTb XO0TH Obl 0AMH XoCT. Ecnu B rpynne HeT AOCTYMHOro XocTa, rpynna OyaeT yoaneHa.

4.3.2.2. ConyTcTBYHOLWAA KOH(Urypaums
BkntoyeHne MLD
Mo ymonyaHmio MLD oTKMo4YeH Ha nHTepdence.

3anyctute komaHgy ipv6 pim { sparse-mode }, 4yToObl BKMOUMTL MM OTKMOYMTL MLD Ha
nHTEepdemnce.

MLD MO>XHO BKIOYNTb TOMNBLKO Nocne BkntoyeHus PIM SM Ha nHTtepdence.
Hactpownka Bepcun MLD
Mo ymonyaxuio Bepcna MLD — 2.

3anyctute komangy ipv6é mld version { 1 | 2 } 4na HacCTPOMKN UK BOCCTAHOBMEHUSA BEPCUM
MLD uHTepdeica.

Hactpowka uHtepBana Query nocrnegHero y4acTHuKa
Mo ymonyaHuio nHTepsan oTnpasku coobLueHnn Query coctaenseT 1 C.

3anyctute komaHay ipv6 mld last-member-query-interval interval, 4To6bl HacTpoUTb WK
BOCCTaAHOBUTb MHTEpBarn Ans oTnpasku coobuieHnn Query.

Bonbliee 3HavyeHne o3HavaeT 6onee AnUTENbHbBIN MHTEpPBan oTnpaBkn coobieHnn Query.

HacTtpownka konuyectBa Query K nocnegHeMy y4acTHUKY
Mo ymonuyaHuio KonmnyecTBo Query K nocrnegHemy y4acTHUKY paBHO 2.
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3anyctute komaHgy ipv6é mld last-member-query-count count, 4To6bl HACTPOWUTb WK
BOCCTAHOBMUTb KONn4ecTBo Query K nocneaHeMy y4acTHUKY.

Bonblee 3HavyeHne o3HavaeT 6onbluee konNMYecTBo Query K nocneaHemy y4acTHUKY.
Hactpouka uHtepBana ansa Query obwero y4acTHuKa
Mo ymonyaHuo nHTepsan Query obuero yyactHuka coctaensieT 125 cekyHa.

3anyctute komaHgy ipvé mld query-interval seconds, 4ToGbl HACTPOUTL MM BOCCTAHOBUTL
nHTepsan ona Query obLyero y4acTHuka.

Bonbluee 3HayeHne o3Ha4aeT bonee ANVHHbIN MHTEepBaJl1 AnAa 3anpoca obuiero y4yacCTHUKa.
HaCTpOIZKa MakCUMasibHOro BpemMeHu oTeBeTa
Mo yMOsn4yaHni MakCumMaribHoe BpeMd OTBeTa COCTaBlAeT 10 c.

3anyctute komaHay ipvé mid query-max-response-time seconds, 4ToObl HacTpOUTbL UNK
BOCCTaHOBMUTb MakCMMaribHoe Bpems oTBeTa.

Bonbluee 3HavyeHne o3HavaeT Gonbluee MakcumManbHoe BpeMA OTKITUKA.

4.3.3. MNMpouecc BbIGopa Querier unnm mexaHn3m Tamm-ayra

BbibnpaeT yHukanbHbln Querier B TekyleM cermeHTe cetu. Querier oTnpasnseT cooblieHne
Query ons nony4eHns nHopmaLmmn o rpynne B fioKaribHOM CEeTH.

4.3.3.1. MpuHUMN paboTbl

B multicast-cetn, ncnoneaytowen MLD, ycTporcteso multicast, npegHasHadeHHOE AN OTApaBku
Query, otnpaBnseT cooblieHns Query MLD. YcTponctso onpegensietca Bblbop. M3HavyansHo
BCE YCTPOMCTBaA HaxogsaTcsa B coctosiHum Querier. [pu nonyyeHun coobweHnn Query o6
OTHOLLUEHNAX YYaCTHUKOB OT YCTPOWCTB C Oonee Huskumu IP-agpecamu ycTponcTtea
NepeknioyalnTCs U3 COCTOSHWUS MorfydvaTtens B COCTOsiHME non-querier. Takum obpasom, B
KOHEYHOM WUTOre B COCTOsIHMM Query HaxoamTcsl TONbKO 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 cOpacbiBaeTcs, Kak TOSIbKO
YCTPOWCTBO noslydaeT coobueHne Query o6 OoTHOLWEHMAX ydacTHUKOB. Ecnn Bpemsa Tanmepa
ncTekaeT, YCTPOMCTBO HavyMHaeT oTnpaBnsaTb coobweHna 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 KomaHay ipvé mld querier-timeout seconds, 4To6bl HACTPOUTL NN BOCCTAHOBUTL
nHTepean keepalive ans Querier.

Bonbliee 3HayeHne o3HavaeT bonee onuTenbHbI HTEpBan keepalive ansa Querier.

4.3.4. dunbTpauma rpynn MLD

(DvmpryeT YY4aCTHUKOB rpynnbl 1 orpaHn4nBaeT KOJIMYECTBO Yy4aCTHUKOB rpynnbl.

4.3.4.1. MpuvHUMN paboTbl

Ecnu Bbl He x0TUTE, YTOObLI XOCTbI B CEFMEHTE CETU, rAe HaxoauTcsa uHTepdenc, 4obaBnanmcb
B ornpedeneHHble rpynnbl multicast, Bbl MoxeTe HacTpouTb npasuna ACL Ha uHTepdence B
kayecTtBe cunbTpa. HTepdenc byageT pmnbTpoBaTh NONyYeHHbIE COObLLIEHNA 06 OTHOLLIEHUAX
y4actHukoB MLD Ha ocHoBe npaeun ACL n noggepkmBaTtb OTHOLLEHMUS YHaCTHUKOB TOMbKO A4

115

@ §) QTECH

MUP LOOCTYMHEE



PykoBoacTeo no Hactponke cepus QSW-6910

Hactpoiika MLD W

rpynn  multicast, paspelueHHbIX npaBunamu. Takke MOXHO YCTAHOBUTb HaubGonbluee
KONMYECTBO Y4aCTHUKOB MapLUpyTusaTopa.

4.3.4.2. ConyTcTBYIOLWAa KOH(pUrypaums
HacTpouka koHTponsa aocTtyna ana rpynn multicast
Mo YMOIN4YaHNK KOHTPOJIb AOCTYyNa He HAaCTPOEH, N XOCTbl MOXXHO ,D,068BJ'IF|Tb B NoOble rpynnbl.

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

Mocne HaCTpOIZKI/I poyTep MOXeT nony4yatb COO6LL|,eHI/IFI TOJIbKO OT XOCTOB B rpynnax, yka3aHHbIX
B CNMUCKe gocTtyna.

Hactponka makcumManbHOro KonmyecTsa y4acTHUKOB rpynnbl MLD
Mo ymonyaHnuto rpynna MLD nmeet makcumym 1024 yyacTHuka.

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

Bonbluee 3HavyeHne o3HavaeT bonblLiee KoNM4YeCcTBO y4aCTHUKOB rpynnbl.

4.3.5. Noppepxka ctatnyeckux rpynn MLD

CoxpaHsieT cTaTU4Yeckylo UHopMauuio O rpynne Ha foKarbHOM MapLlpyTusatope BMECTO
nonyvyeHus wHgopmauunm o rpynne nytem oTnpaBkM coobweHnin Report. JlokanbHbIn
MapLipyTM3aTtop MOXeT HanpsMmyil obMmeHuBaTbCsa  MHoOpMaumen O rpynne C
MapLupyTtmusaTopom PIM.

4.3.5.1. MpuvHUKMN paboTbl

HacTtponTe nHdgopmaumio 0 ctatmyeckon rpynne BpyyHyto.

4.3.5.2. ConyTcTBYHOLWAA KOH(pUrypaums
Hactpoika ctaTnyeckou rpynnbl
Mo ymonyaHuio nHgopmaumsi O CTaTUYECKUX rpynnax He HacTpoeHa.
3anyctute KomaHgy ipvé mid static-group group-address, 4Tobbl HACTPOUTL UM OTMEHUTL
MHdOpMaLMIo O cTaTUYECKOW rpynne.
4.3.6. HacTtpounka nHdopmaumm o6 MMUTUpPyeMoOn rpyrnne XxocTtoB

NmuTnpyeTt noBegeHne xocta aAns NnpsiMon HaCTPOMKN MHbopMaLmnmn 0 NpUCoOeanHEHUN K rpynne.

4.3.6.1. ConyTcTBYHOLWAA KOH(Urypaumsa
HacTtpouka rpynnbl npucoeamHenuns (Join-Group)
Mo ymon4yaHuio nHgopmaumsi o rpynne npMcoeamHeEHns He HacTpoeHa.

3anyctute komaHgy ipvé mld join-group group-address, 4To6bl HACTPOUTbL WUINM OTMEHUTb
NHGOPMALIMIO O rpynne NpUCoeaUHEHUS.

4.3.7. Noppepxka MLD-npokcu

B npocTton OpeBOBMOHOW TOMOSMOMMW HET HEeOBXOAMMOCTM 3anyckaTb CIOXHble MPOTOKOSbI
multicast-mapwpyTtnsaumm (Hanpumep, PIM). B atom cnydae npokcu-cepsep MLD MOXHO
ncnonb3oBaTh A4fisi oTnpaBky coodbweHur MLD downstream-xocTam 1 nogaep)xaHnsi OTHOLLEHWIA
Y4aCTHUKOB.
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4.3.7.1.1. MpuHUMN paboTbl

Korga upstream-mapLupyTmnsaTtop HacTpoeH Kak UHTepdenc cepeuca npokcn-cepsepa MLD, oH
dyHKUMOHMpPYET KaKk  XocT n MOXeT nonyyartb coobLeHns Query oT
upstream-mapLIpyTM3aTOPOB, a Takke nepecbinaTb rpynnoByto MHpopmaumio
downstream-xoctoB. Korga  downstream-maplipytn3aTop  HacTpoeH kak  multicast
npokcu-nHtepcenc MLD, OH (PyHKUMOHUPYET Kak MapLipyTM3aTop WU MOXET nepechbinaTb
coobuweHnns Query upstream-mapLupyTM3aToOpOB, a Takke nonyvatb coobueHus Report or
downstream-mapLIpyTU3aTOPOB.

4.3.7.2. ConyTcTBYHOLWAA KOH(pUrypaums

HacTtponka MLD PROXY-SERVICE
Mo ymonyaHuio npokcu-ceperc MLD OTKMOYEH Ha UHTepdelice.

3anyctute komaHgy ipv6 mld proxy-service, 4Tobbl HACTPOUTbL UMM OTMEHUTb (YHKLUUIO
npokcu-cepsepa MLD Ha nHtepdence.

3Ty PyHKUMIO HEOBXOAUMO HAaCTPOUTbL NPY UCNONBb30BaAHUM NPOKCHU.
Hactponka MLD MROUTE-PROXY
Mo ymonuaHuio cepBmc multicast npokcn oTKMoYeHa Ha UHTepdence.

3anyctute komaHgy ipvé mld mroute-proxy interface-name, 4ToGbl HACTPOUTL NN OTMEHNTB
dyHKUMo multicast npokcu Ha HTepdence.

OTY (PYHKUMIO HEOBXOOMMO HACTPOUTL NPU UCMOSNb30BAHUN MPOKCMU.

4.3.8. Nopaepxka SSM-MAP

OTa dyHKuMsA npegocTaBndeT mogenb SSM ana MLDv1. Korga xoct gobaensietca B rpynny,
MOXHO YyKa3aTb KOHKPETHbIA WCTOYHMK, 4TOObl un3bexaTb WCNoNb30BaHMS MPOMNYCKHON
CMOCOBHOCTM CETM HEHYXXHbIMW W HeLEeWCTBUTESNbHbIMM MNOTOKaMu multicast-gaHHbIX. 3Ta
dyHKUMSE 0cOBEHHO Nones3Ha B CETU, rAe HECKONbKO MCTOYHMKOB multicast nCcnonb3yoT OAMH U
TOT Xe agpec multicast.

4.3.8.1. MpuHUMn paboTbl

OcHoBaHHbIn Ha MLDv1, MLDv2 npegocTtaBnsieT AOMOMHUTENbHYIO (YHKLUUIO, @ WMEHHO
multicast-dounbTpaumto nctodHmnka. B MLDV1 xOCT peluaeT NpucoeanHUTLES K rpynne TOSbKo Ha
OCHOBe ajpeca rpynnbl U nonyyaeT NoToku multicast, oTnpaeneHHble Ha agpec rpynnbl 13
noboro uctoyHmka. OgHako xoct MLDv2 obbsaBndet rpynny multicast, k KoTopon xo4er
NPUCOEaNHNTBCA XOCT, U agpec UCToYHMKa multicast, kKOToOpbIN OH Xo4yeT nonyynte. B MLDv1
dunbTpauma agpecoB MCTOYHMKA MOXeT ObiTb peanu3oBaHa B HEKOTOPOW CTENeHW, HO
dunbTpaumsa peannayetca nytem BKAOYEHUS SSM-MAP M HAcTpOWMKM CTaTUYECKUX rpynn
SSM-MAP Ha nprnemHmukax multicast-noTtoka.

4.3.8.2. ConyTcTBYHOLWAA KOH(Urypaums
BkntoyeHne MLD SSM-MAP

Mo ymonyaHmio SSM-MAP OTKMOYEH.

3anyctute komaHgy ipv6 mld ssm-map enable, 4Tob6bl BKNIOYMTL UKW OTKOYUTL (PYHKLMIO
SSM-MAP.

OTy (PyHKLUMIO HEOBXOOMMO BKITHOUUTE NPY UCNONb30BaHUN SSM-MAP.

Hactpownka MLD SSM-MAP STATIC
Mo ymonuaHuto Tabnuua cratmyeckmnx kaHanos SSM-MAP He HacTpoeHa.
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3anycTtute komaHgy ipv6 mld ssm-map static access-list-num A.B.C.D, 4ToGbl BKNOUYNTD UK
OTKNIOYMTb Tabnumuy ctaTuyecknx kaHanos SSM-MAP.

4.4. KoHdurypauums

MEexaHn3Mm TanmMm-ayTa

KoHdurypaums OnucaHue u KomaHaa
HacTpovika ocHoBHbIX | (O6sa3aTensbHO) Micnonb3yeTcsa Ans HaCTponkum ycnyrm multicast
dyHkumn MLD
Ipv6 multicast-routing BkntovaeT yHkumio multicast-
MapLpyTtusauum IPv6
Ipv6 pim sparse-mode BkntovaeT pyHkumo PIM-SM
HacTtponka Ipv6 mld version {1 |2} HactpauBaeT Bepcuto MLD
napameTpos
ik AN RO 0 lpvé mld last-member-query- | HactpausaeT wuHTepBan Query
MLD interval interval nocnegHero y4yacTtHuka
Ipv6 mld last-member-query- | HactpamBaeT konuyectBo Query
count count nocrnegHero ydyactHuka
Ipv6 mld query-interval seconds | HactpanBaeT wuHTepBan Query
obLero y4acTHuka
Ipv6 mld query-max-response- | HacTpamBaeT  MakcMManbHbI
time seconds WHTepBan oTeeTa
Mpouecc Bblibopa | ipv6 mlid guerier-timeout | HactpanBaeT NHTEepBan
Querier unn | seconds keepalive Querier

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

ipv6é mld mroute-proxy interface- | Hactpansaet MLD

type interface-number MROUTE-PROXY
Mogoepxka SSM- | Ipv6 mld ssm-map enable Bkntoyaet cpyHkumo SSM-MAP
MAP

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

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 cpyHKuMn multicast-mappyrtusauum IPv6
e ObsszaTtenbHbIn.

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

BknioyeHue pyHkuum 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-nHTepdericbl 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 nokanbHOW ceTn

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 coeanHeHNs1 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 napameTpbl MapluipyTtndatopa MLD, 4ToObl USMEHUTL TUM COOBLLEHUS UMW PEXUM
OTNpaBKM.
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 MapupyTtmn3atopa, HanpAamyr
NOAKMNIOYEHHbIX K FIOKanbHOW CeTU, eCNN He YKa3aHO UHoe.

HacTtpoiika nHtepsana Query nocrnegHero y4acTHUKa
Heobs3aTenbHbIN.

OTOT napaMeTp MOXHO HacTpoUTb Ha BCeX MWHTepdencax MaplpyTusatopa, Hanpsimyto
NOAKMIOYEHHbIX K JTOKanbHOW CeTW, eCNn He YKa3aHo UHOe.

HaCTpOﬁKa Komin4yecTBa Query nocnenHero yd4yaCctHuka
Heobs3aTenbHbIN.

OTOT nmapaMeTp MOXHO HacTpoUTb Ha BCeX WHTepdeiicax MaplupyTusaTopa, Hanpsmyo
MOAKIOYEHHDBIX K JIOKaNbHOW CeTU, eCNv He yKasaHo MHOe.

Hactpouka nHtepBana Query obwero yyactHuka
Heobsa3aTtenbHbIN.

JTOT napaMeTp MOXHO HacTpouTb Ha BCeX WHTepdencax MapLipyTusatopa, HamnpsiMmyo
MOAKIOYEHHDBIX K JIOKaNbHOW CeTU, eCn He yKasaHo MHOe.

Hactpoika makcMmanbHOro nHTepBasna oreseTa
Heobsa3aTenbHbIN.

OTOT napaMeTp MOXHO HacTpoUTb Ha BCeX WHTepdeiicax MaplupyTusaTopa, Hanpsmyo
MOAKIIOYEHHDBIX K JIOKaNbHOW CeTU, eCn He yKasaHo MHOe.

4.4.2.4. NpoBepKa

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 Bepcuio 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 HacTponkm nHtepdoeiica

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 CyLlecTByeT B CerMEHTE CeTU C NPSAMbIM MOAKMYEHNEM, U UHTEepdenc
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 nocrnegHero 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

pexunum

PykoBoactBo no
NCNOSb30BaHMIO

lMocne nony4yeHus coobweHns Done wuHTepdenc OyaeTr HenpepbiBHO
oTNpaBnaTb coobweHna Query yka3aHHOW rpynnbl U XAaTb OTBETOB OT
xocTa. 1o ucteyeHmmn BpeMeHn OXXnaaHusa CYNTaeTCs, YTO YHaCTHUK rpynnbl
He CyLLleCcTByeT B CErMeHTe CEeTU C NPsiMbIM MOAKNIOYEHNEM, U NHTEPdENC
yoansetca u3 3anucum ydactHuka rpynnel MLD. WHTepsan Tanm-ayTta
paccunTbiBaeTca criegytowmm obpasom: VIHTepBan Tanm-ayTa = UHTepBarn
Query nocriegHero y4actHuKa X Konnyectso Query nocrneaHero yYyacTHuUKa
+ MakcumarbHoe 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 n3mMepeHus — C, 3HayeHne HaxoauTcs B AnanasoHe ot 1 oo 25, 3HavyeHue
no ymonyanumio — 10

KomaHaHbIn Pexunm HacTponkn nHtepderica

pexmm

PykoBoacteo no
NCNOnb30BaHUIO

lMocne otnpaBkn coobuieHnn Query mHTepdenc oxmaaeTr oTBeToB. 1o
NCTEYEHNN BPEMEHMN OXMAAHNS CHUTAETCSA, YTO B CEIMEHTE CETU C NPSAMbIM
NOAKMIOYEHNEM HET YYaCTHMKOB Trpynnbl, U WHpoOpmaumuss o rpynne
yaanseTcs

4.4.2.6. NMpumep KoHUrypaumum

HacTpoiika oCHOBHbIX NapamMeTPoOB MapLupyTU3aTopa

Warn
HaCTPOWNKK

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 mMakcumanbHOe BpeMsi OTBEeTa Kak 15 cekyHn

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
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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. AdhcekT KOHpUrypaumum

BriGepuTe yHMKanbHbIn Querier B nokanbHOM ceTu.

4.4.3.2. NMpumeyaHus

Heobxogmmo HacTpouTb OCHOBHbIE OYHKLMK MLD.

4.4.3.3. lWlarn HacTpounKu

o OTy yHKUMIO HEoOXOOMMO HaCTpOUTb, €CriM HeobXxoaMmo 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 MHOPMAaLMIO O KOHdUrypauum nHtepderica.
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4.4.3.5. CBfiI3aHHbIe KOMaHAbI

HacTpouka nntepsana keepalive apyrux Querier

KomaHga ipv6 mld querier-timeout seconds

Onucanwne seconds: onpegensetr uHTepBan keepalive pgnsa pgpyrux  Querier.

napameTpa EnnHuya — ¢, 3HavyeHne HaxoamTtca B anana3oHe ot 60 go 300, a 3Ha4veHne
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 koHTponsa aocTtyna ana rpynn multicast
OnuuoHanbHo.

OTYy ((PYHKUMIO MOXHO HAcTpoUTb Ha BCeX WHTepdpencax MaplipyTusaTopa, HanpsiMyto
NOAKMIOYEHHbIX K JTOKanbHOW CeTW, eCnn He YKa3aHo UHOe.

Hactponka makcumManbHOro KonmyecTsa y4acTHUKOB rpynnbl MLD
OnuuoHanbHo.
OTy YHKUMIO MOXHO HaCTpOUTb Ha BCEX WHTepdencax MapLupyTmsatopa, HanpsiMyto
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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KomaHgHbIn
pexnm

Pexum HacTponku nHtepderica

PykoBoacteo no
NCNONb30BaHMIO

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 oTOGpoLLEHbI.

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
Bug (S1,52,S3...5n,G), ata komaHga Oypet cootBetctBoBath (0,G) €
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)

Hactpownka makcumManbHOro KonmyecTtsa y4yacTHUKoB 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 y4YuTbIiBaKOTCS.
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  rnobanbHOM  KOHUrypauuu:  OorpaHnyMBaeT  KOJIMYECTBO
ydacTHukoB rpynnsl MLD Ha Bcem yCcTponcTtie.
Pexnm  KOH(urypauum  uHTEpdenca: orpaHnuMBaeT  KONMYEeCTBO

ydacTHuKoB rpynnsl MLD nHTepdenca.

Ecnu KonnyecTtBO y4aCTHMKOB rpynnbl NpeBbILIAET npegesnt nHrepdenca
unn rnobanbHbli nNpegen, nocnegywowme coobuweHna Report 6yayT
UrHOpMpoBaTbCS.

Ecnn HacTpoeH cnmncok WUCKMYeHun, cooblueHnst Report B yka3aHHOM
AnanasoHe MoryT obpabaTtbiBaTbCs HOpmanbHO. [103TOMy y4acTHUKK
rpynnbl HE YYUTLIBAKOTCS.

NHTepdenic n rnobanbHble OrpaHNYEHUs MOXHO HaCTPOUTb OTAEJbHO.
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

HacTtpounka 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 HACTpPOUTb Ha WHTepdence XOCTOB, HaMNPAMYK MOAKIMHOYEHHbIX 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 HacTtponte uHTEepdenc, KOTOpbIA HaNpsMyld coednHaeT wuHTepcdenc 1 w
downstream-xocT, B ka4ecTBe NpoKcu-cepBepa multicast.

e HactponTte rpynnbl FF66::05 n FF66::06 ons nob6aBnexus K nHtepdenicy 1.

e [lpoBepbTe MHOPMALMIO TEKYLLEN TPYNMbI.

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  uHTepdenca
npokcu-cepeuca. Nocne nonyveHms coobieHnn Query MLD uHTepdenc
NPOKCU-CcepBurca OTNpaBnseT OTBET Ha OCHOBE 3anMcemn Y4aCTHUKOB rpynmbl
MLD.

Ecnu Bbl 3anyctute KomaHgy switchport Ha nHTtepderice npokcn-cepeuca,
KomaHga ipv6é mld mroute-proxy, HacTpOeHHass Ha WHTepdence
mroute-proxy, 6yaeT aBTomaTMyecku yganeHa

Hactponka MLD MROUTE-PROXY

KomaHga ipv6é mld mroute-proxy interface-type interface-number
KomaHaHbIn Pexnm HacTporkn nHtepdgenca
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 Hactponte nHtepdenc 1 B kKayectse 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 OYHKLUMM 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.
OTy (PyHKUMIO HEOBXO4MMO BKMOUNTL 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 Pexum rnobansHon koHdurypaumm
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: onpegensieT AvanasoH 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 (hyHKUMmM MLD. (nponyLieHo)
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
OTKMNtoYanTe OTNaaKy cpasy nocne UCrosib30BaHus.

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 nHdopmMaumm
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  NpOTOKONM  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 KpynHOMAaclUTabHbIM CeTAM, F4e YYacTHUKM Tpynnbl peako
pacnpeferneHbl B LULUPOKOM [ManasoHe.

e PIM-DM npMmeHUM K HEGOMbLUMM CETAM, FAe YneHbl rPynnbl ryCTo pacnpeneneHsbl.

5.1.1. lMpoToKonbl U cTaHAAPTbI

e RFC3973: Protocol Independent Multicast - Dense Mode (PIM-DM).
e RFC2715: npaBuna coBMECTUMOCTU A4S NPOTOKOMNOB multicast-mapLupyTusauuu.

5.2. NMpunoxeHus

MpunoxeHue OnucaHue

MpepocTtaeneHve  ycnyru | Ycnyra multicast npegoctaBnseTcs B TOM Xe CETU
multicast B ogHon ceTtu

MpumeHenne PIM-DM B | 3anyctute PIM-DM B cpefe ropsiiero pe3epBHOro KonMpoBaHus
cpege ropsiyero
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 cnegyowmin PUCyHoK:

e VctouHnk multicast oTnpaBnseT multicast-nakeT, a npueMHUK A 1 NpUeMHKK B B ogHON
ceTn nony4aroT multicast-naker.
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McTouHMK multicast c

B

MpuemHuk 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 TOM 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 cpepfe rops4yero 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.

Gi 0/2 Gi 0/2

MpuemMHuK

PucyHok 5-2.

Q
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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 wmapwpymm3atopax 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 BbINOMNHATL ropayee pe3epBHOE NEpPEKoYEHNE B Cpeae ropsyero
pesepBHOro konvposaHuda. B atom cnyyae mHTepsan Query naketoB Hello PIM (3HayeHune no
ymonyaHmio — 30 cekyHA) HeoBXoaMMO HaCTpouUTb Ha MapLlupyTusaTope R2, noCKonbKy Cpok
aencteusa Tanmepa keepalive cocega B naketax Hello PIM mapwpyTtnsatopa R1 mor ucteub
(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 HauyMHaeT KOHBEPreHumt MOCre  3aBEPLUEHUS]  KOHBEpreHuun  pyHKumn
unicast-paccbinikn.  Hanpumep, Bpemsi KoHBepreHumu graceful restart (GR) (nnasHom
nepesarpysku) no ymonyaHuio ans dyHKuMM unicast-paccbinkm coctaBndet 120 cekyHa.
PekomeHayeTcsa yctaHoBuTb HTepBan Query naketoB Hello PIM paBHbiM 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 6Gonblue, 4em Bpemsi cxogumoctn GR dyHKLmMKM 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 naketax Hello PIM Ha peer end ucteyeT BO BpeMs NepeKSItoYeHNs ropsiyero
pe3epBHOro KONMMPOBAHWS.

5.3. PyHKUUMN

5.3.1. ba3oBble onpegeneHus

PIM-mapwpyTtusatop u PIM-uutepdenc

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 uHTepgencax PIM MOXHO yCTaHOBUTbL rpaHuubl, 4TOObl pasgenntb 60nbLuyio
cetb PIM Ha Heckonbko paomeHoB PIM. [paHuubl MOryT OTKMOHATbL OnpeferieHHble
multicast-nakeTbl N orpaHn4MBaTh Nepegavy coobueHun 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, OTNPaBreHHble 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 NEPECHINKK, HasbiBaembln 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 obHoBnenus
COCTOSIHMS CeTU

B HOucnetuep Simple Network Management Protocol (SNMP) ucnonbsyet
uHdopmaumto  n3  Management Information Base (MIB) pgnga
HenocpeacTBeHHOro ynpasneHnsa gyHkumen PIM-DM

5.3.2. Cocep PIM-DM

OTHoLeHMA coceacTBa yCTaHaBNMBaOTCA Mexay MapLupytusatopamu PIM ansa dpopmuposaHns
cetn PIM. OTHOLWwEeHMSs coceacTBa OOMKHbI ObITb YCTAHOBNEHBI MEXAY MapLlpyTudaTopamu PIM,
npexae 4em MoxxHo byaeT obMeHuBaTbCs ynpasnsowmmm coobieHnammn 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 ceTn), UCXOAHbIM aapecom
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 ucnonb3yetca and oGHapyXeHuUs coceden, KoopanHauum
napameTpoB NPOTOKOMA M Noaaep»KaHns OTHOLLEHWA 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
MHdopMaLMIO O coceaisiX N yCTaHaBMMBAKOT OTHOLLEHNSA coceacTsa.
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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.

KoopauHaumsa napamMeTpoB npoTokona

CoobueHne Hello BknovaeT B cebs HECKONbKO MapamMeTpoB MPOTOKONa, KOTOpble onMcaHbl
crenyowmm o6pasom:

— DR_Priority: nHTepdencel Maplupytmsatopa KoHKypupytoT 3a designated router (DR) Ha
OCHoBe cBoux npuoputeToB DR. bonee BbICOKMI NpUopuUTeT 03Ha4YaeT bonee BbICOKUIA 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 coobiueHumn 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 coobuleHne 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
Heme[JIeHHO BbIMOSMHATL pruning 4o Tex nop, noka He ucrteyet spemsa PPT. Ecnu Bo Bpemsa PPT
mMapwpytmusatop PIM nonydaet coobuweHne Prune rejection ot downstream-uHtepderica,
mMapLipyTusatop PIM oTmeHseT pruning.

NoanepxaHue OTHOLIEHUI C coceasaMm

CoobuweHne 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-coceq 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, 4ytoObl BKMAOYMTL MM OTKNMOUNTL 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 mncnonb3yeTtcsi 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 cosgaet 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 npoeepkn Reverse Path Forwarding (RPF). MNMakeTbl, He npolieluMe npoBepKy
RPF, ot6pacbiBaiotca. Ecnm  wucxogawmn  wmHTepdenc CcywecTtByeT, ANs  Nepecbiiku
NPUHUMAOTCA NakeTbl, Npolwene npoeepky RPF; ecnu ucxogawmm nutepdenc otcyTcTeyerT,
nakeT prune oTnpasnsieTcs 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 coobuieHnsa Graft.

NMPUMEYAHUE: npu passepTbiBaHUM CETU, KOrda Heckornbko cocefen PIM-DM cosgatotcs
Yyepes3 HEeCKOSMbKO KaHanoB Mexay ycTponmctBamu, M downstream-ycTpoucTBa He UMEKT Unuv
NMeEIT MeHbLLYI0 NOTpeBbHOCTL B Npueme, 3arpyska LI moxeT 6biTb BbicOKoW. B aToM 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-yctponctBam, 4TOObl yBEOOMWUTb OO M3MeEHeHuMsaAx 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 oCTUraroT KOHEYHbIX
YCTPOWCTB, nHopMaLmusa 0 COCTOSIHUN BCen ceTn obHoBMsETCS.

5.3.4.2. ConyTcTBYyrOLWWAanA KOHdUrypaums

OTknroYeHne o6paboTkm n nepecbinkn SRM
Mo ymonuaHuio o6paboTka u nepeckinika SRM BKNHOYEHbI.

KomaHga ip pim state-refresh disable ncnoneayetcs ansa otTkmnouveHns 006paboTku 1 NepPECHINKN
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. 3HayeHne nHTepsana Haxogutcsa B AvanasoHe 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 HenocpeacTBEHHOMO
ynpasnenns gyHkumen PIM-DM.

5.3.5.1. MpuHUMN paboTbl

MIB onpepensieT nepemeHHble (a MMEHHO MHgOopMaLuio, KoTopas MoxeT BbiTb 3anpolueHa 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 | (OBsi3aTenbHO) Mcnonb3yeTca aons co3ganns cepeuca multicast
dyHkumnn PIM-DM

ip multicast-routing Bkntovaet
multicast-mapwpytnsauuio 1IPv4

ip pim dense-mode Bkntovaet PIM-DM

Hactponka cocegen | (OnumoHanbHO) MWcnonb3dyetcss pAgns  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

141
@ ) QTECH
MWP [OCTYMHEE



PykoBoacTeo no Hactponke cepus QSW-6910

Hactpoiika PIM-DM

KoHdurypauus

OnucaHve n kKomaHAaa

ip pim neighbor-filter access-list | Hactpansaet dunsTpaumnio

cocefen Ha nHTepdence

Hactponka SRM PIM-
DM

ip pim state-refresh disable OTkniovaeT o6paboTky n

nepecblniky SRM

ip pim state-refresh origination- | YcraHaenuBaet nHtepsan SRM

interval interval-seconds

Ha nHTepdemnce

Hactponka MIB PIM-
DM

ip pim mib dense-mode

BkntoyaeT MIB PIM-DM

5.4.1. Hactponka ocHOBHbIX pyHKUmn PIM-DM

5.4.1.1. 3chdeKT 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, cyllecTBylowmne B cetu. Noatomy B
ceTn Heobxo4MMO HaACTPOUTL Unicast-mapLipytusauuio IPv4.,

5.4.1.3. Llarn HacTponku

Bknro4yeHune multicast-mapwpytusaumm IPv4

e ObOsaA3aTenbHbIN

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  MHTepdencax Ha

MapLipytusatopax W UHTepdencax,

COEIMHAILLIMX UCTOYHUKM multicast 1 Nonb3oBaTenbCKNE XOCTbI.

5.4.1.4. NMpoBepkKa

Coenante, 4Tobbl MCTOYHMKM Multicast oTnpaenany multicast-nakeTbl U XOCThbI NONb30BaTENEN
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. CBsAA3aHHbIe KOMaHAbI

Bknro4yeHune multicast-mapwpytusauum 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-nHTepcbencbl OOMKHbI  HaxXoAMTbCSA Ha ypoBHe 3, BKIOYas:
MHTepdencbl MapLupyTmusauuu, arpermpyemole noptol (AP), BUpTyarnbHble
nHTepdencel kommyTtatopa (SVI) u nHtepdencel loopback.

Onsa Bcex nHtepdencos PIM gomxHbl 6biTb 4OCTYNHLI unicast-mapLupyThbl
IPv4

OTtobpaxeHue Tabnuubl MmappyTusaumm 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 WM  a;pec
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

MCTOYHKMK
multicast

PucyHok 5-3.

ssssmnnn **

Gi 0/1

[

MpuemHuk A

Warn
HaCTPOWKU

e Hactponte npoTokonbl unicast-mapwpytusauumn IPv4  (Hanpumep,
OSPF) Ha Bcex MmapLupyTusaTopax.

e Bknwounte dyHKumMo  multicast-mapwpytmusauum  IPv4 Ha  Bcex

MapLupyTu3aTopax.

e  Bknounte doyHkumio PIM-DM Ha Bcex B3auMoOCBS3aHHbIX MHTepdencax
MapLUpyTU3aToOpPOB, 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 Tabnuupbl MapwpyTtnsaumm PIM-DM Ha mapLipyTmsaTopax 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 onpefenieHHOM MapLupyTM3aTope.
e PIM-DM He BKNIOYEH Ha onpeaeneHHoM nHTepdence.
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5.4.2. Hactpouka cocegeun 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 MHTepdeicax MaplipyTusaTopa PIM, ecnu 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 NPOBEPUTL NApaMETPbI.

e Bknounte dunbTpauunio cocegen un 3anyctute komangy show ip pim dense-mode
decode, 4Tob6bl 0OTOGPA3NTL HDOPMaLMIO O bubTpaLMM COCEeaEN.

e 3anyctute komaHgy show running-config interface [ interface-type interface-
number ], 4Tobbl 0TOOPa3nTL KOHGUrypauum nHtepderica.

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

Ecnu yctaHoBneH nHtepean Hello, 3HaueHune holdtime 6yget o6HoBNEHO B
3,5 pasa

NMPUMEYAHME: kaxgbin pas, korga obHoBnsieTca uHTepBan coobueHni Hello, 3HaveHne
holdtime aBTomaTMyeckn oO6GHoBNsSeTca kak 3,5-kpaTHOe 3HayeHue wHTepBana. Ecnu
pesynbTaT MHTepBana coobuwennn Hello, ymHOXeHHbIN Ha 3,5, npeBbiwaeT 65 535, s3HaveHne
holdtime o6HoBRsieTcsa 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 HacTponku nHtepderica

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

HacTtponka omnbTpaunm 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 npuceoeHne 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 coceaamu.

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
[: Gi 0/1 Gi 0/1 S

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 KOHGUrypaumm nHTepdenca.

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 ounbTpaumm cocegen PIM-DM B cetu IPv4
CueHapun:
A B
[: Gi 0/1 Gi 01 :
PucyHok 5-5.
Warun e HactpownTte 6a3zoBble pyHkumMm PIM-DM (nponyLueHo).
HacTpovki e Hactponte ACL Ha ycTporicTse A.
e Hactponte dunbtpaumo cocegenn PIM Ha wuHTepdence Gil/l
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: %17: [DECODE] Dec Msg: PIM Hello message, version 2
Dec 22 15:09:47: %17: [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-mapwwpyTmsaumns IPv4 He BKNtoYeHa Ha onpeaerieHHOM MapLUpyTM3aTope.
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 pyHkumio PIM-DM SRM.
o  OrtperynupynTte nHtepsan SRM.

5.4.3.2. MpumevaHusn

Heobxoammo HacTpouTb OCHOBHbIE doyHKUMK PIM-DM.

5.4.3.3. lWarn HacTponku

NuTepsan SRM npumeHnm Tonbko K nHTEpderncam mapupytmsatopa 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 nHTepdenca.

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 u nepeckbinika SRM oTkntoueHbl, onums State Refresh
ncrnionb3oBaHuto | Capable He Bkntodaetca B nakeT Hello n He obpabaTtbiBaeTcss npwm
nony4yeHuun naketa Hello.

OtkntoveHne dyHKuun SRM MoXeT NpMBECTU K MOBTOPHOW KOHBEPreHuun
PIM-DM MDT, 4TO NpnBOAMT K HEHY>XKHOM MOTEPE MOMOCHI NPOMNYyCKaHUA n
flapping-y Tabnuubl multicast-mapwpytmsaumm. NoaTtomy 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 m Gi 0/1

>

MpreMHuK

MpuemHuk B

PucyHok 5-6.

Warn e HactponTte 6asoBble dyHkumm PIM-DM (nponyLueHo).
HacTpoukm e  OTkniounTe obpaboTky M nepecsbinky 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:

B

McTouHMK multicast c

[ 1
MpuemHuk B

PucyHok 5-7.
Warun e HactpownTte 6asoBble pyHKkumMm PIM-DM (nponyLueHo).
HacTpoukm e YcraHosute wuHTepsan SRM PIM-DM Ha wuHTepdeiice GiO/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 3anyctute komaHgy show running-config interface [ interface-type
interface-number ], 4To6bl 0TOOpPa3nTL KOHUrypaunm nHTepdgenca.
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.
e  Multicast-mapwpyTtnsaums IPv4 He BKNtoYeHa Ha onpeaeneHHoOM MapLupyTusaTope.
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.
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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
CTaTUCTUKMU

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
ycTporictBaMn hop 3a hop-omMm 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 cTaHAAPTDbI

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-pacchbifnika ¢ y4eToM UCTodHmka 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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MpuemHuk A

cTouHuk multicast

R4
Mprvemnuk B

PucyHok 6-1.

R1 noagkntoveH HenocpeacTBEHHO K NCTOYHMKY multicast.
R2 pa6oTtaeTt kak rendezvous point (RP).

R3 nogkntoyeH Hanpsmyto K npueMHuky A.

R4 nogkntoyeH Hanpsamyto 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 peanuioBaTtb 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 ycnyrM multicast Tonbko B Npeaenax o4Horo AoMeHa.
Hanpumep, Ha cneaytowem pucyHke NpMeMHUK nonyyaeT onpeaeneHHbli ICTOYHMK multicast.

R1 R2
Gi 0/2 Gi 0/3

Cepep multicast

MpuemHuk A lMNpuemHuk B

PucyHok 6-2.

R1 nogkntoyeH HeNOCpPeACTBEHHO K MCTOYHMKY multicast.
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R2 cnyxuT B kavectse RP.

R2 nogkntoyeH HanpsiMyto K NPUEMHUKY A.
R2 nogkntoyeH HanpsiMyto 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
MpuemHmk
PucyHok 6-3.

R1 nogknoueH Kk BugeocepBepy, R2 Hanpsmyo noakmoveH K NpueMHuky, a R2 paboTtaeTt B
pexvmMe ropsiyero pe3epBupoBaHUS.

MpoTtokon multicast ypoBHsa 3 paboTaeT Ha MapwpyTtusaTopax R1 n R2.

6.2.3.2. PasBepTbiBaHue

e 3anyctute OSPF Ha wmapwpymm3atopax R1 u R2, 4TtoObl peanuioBaTtb
unicast-mapLpyT13aumio.

e 3anyctute PIM-SM Ha wmapwpyTtusatopax R1 u R2, 4tobbl peanusoBatb
multicast-mapLpyTtnsauyuto.

e Cpenanrte, 4yTo6bl R2 paboTan B cpeae ropsiiero pe3epBHOINo KONMMPOBaHMUSI.

MPUMEYMAHUA: R2 MOXeET BbINOSTHATL ropsidee pe3epBHOE NEPEKSIIOYEHME B cpeae ropsayero
pe3epBHOro KonupoBaHus. B aTom crnyyae nHtepBan otnpaBku coobueHnin Join/Prune PIM u
nHTepsan obbsasneHusa kaHgmgata RP Heobxogmmo ckoppektupoBaTb. PyHKumA multicast B
HacTosdLee BpeMsi onvpaeTcsa Ha OYHKUMIO unicast-paccbinku, 1 yHKumMs multicast HaunHaeT
KOHBEPreHLMI0 MOCne 3aBeplleHnss KOHBepreHuumn dyHKuumM unicast-paccbinkn. Hanpumep,
Bpema koHBepreHuun graceful restart (GR) no ymonuaHuuio ansg (pyHKUMKM unicast-paccbinku
coctaBnset 120 cekyHa. WHTepsan otnpaBku coobuwenun Join/Prune PIM no ymonudanuio
coctaBnser 60 cekyHg. Bpemsi keepalive coobuwenuin Join/Prune PIM no ymonyaHuio
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coctaBnsetr 210 cekyHa. Ecnun R2 saBnsetca amHamumyeckum 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 nogknoyeHns kaHamaata RP Heobxoanmmo CoOOTBETCTBYHOLLMM
00pa3oM CKOPPEKTUPOBATD.

HacTtporka nHtepeana otnpasku coobweHnuni Join/Prune PIM mMoxeT npnBecTy K HEraTUBHOMY
appekTy, Hanpumep, K notepe naketoB Join/Prune PIM. R1 MoxeT He co3gaTb 3anuchb
nepecnIiniki, U eMy NpuaeTcs xaaTtb, noka R2 cHoBa otnpaeuT nakeTsl 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-nakeTsbl, Ha3blBaOTCA downstream-nHTepdercamu.

CermMeHTbl CeTu, B KOTOPbIX pacrnofioXeHbl upstream-mHTepdenchl, HasbiBatOTCA upstream
ceTeBbIMM  CerMeHTamn, a  CceTeBble  CerMeHTbl, B  KOTOPbIX  PaCMnoOfoXeHbl
downstream-nHtepdencol, HasbiBatoTCs downstream ceTeBbIMU CEFMEHTAMM.

Cetb PIM n pomeHn PIM
PIM-mapuwpyTtusatopbl nogkntodatotcs yepes PIM-unTepdencel n obpasytoT ceTb PIM.
Ha HekoTopbix MHTepdencax PIM MOXHO yCTaHOBUTb rpaHuubl, 4Tobbl pasgenvTb 60mbLuyto
cetb PIM Ha Heckonbko pfomeHos PIM. [paHvubl MOryT 3anpellatb MPOXoXAeHue
onpegeneHHbix multicast-nakeToB nnm orpaHMunBaTth nepegady naketos PIM.

Multicast Distribution Tree, DR n RP

Multicast-nakeTbl nepegatoTCsi U3 OOHOM TOYKM B HECKOMBKO TOYEK, 06pasys ApeBOBUAHbLIV NYTb
nepecbiniki. Takon nyTb Nepecbinikn HasbiBaetcs Multicast Distribution Tree (MDT), koTopoe
BKNIOYaET B cebA cnegyowmne Aea tmna:

o «[epeso» RP (RPT): oHO ocHoBaHO Ha RP w©n wncnonb3yeT HasHAYE€HHLIN
mapwpyTtnsatop (DR) nogkmnoYeHHbIX 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 y4YacCTHUKOB 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 Mmulticast, o6bsaBnaeT nHdopmauno 06 NCTOUHMKE
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),
COOTBETCTBYOLWME 3annucy mapwpyTta n RPT.

e (S, G): ykasblBaeT nakeTbl, OTNpaBrfieHHble 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
cerMeHTam 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.

lMonb3oBaTenbCKUI XOCT NPUCOEOUHAETCS K Fpynne 1 ykasblBaeT agpec UCTOYHMKa.

Torga NpUHMMAaKTCA TOMbKO NaKeTbl, OTNPaBMNEHHbIE C 3TOro agpeca UCTOYHMKA.
NMPUMEMAHUE: TtpeboBaHna ans mcnonb3oBaHusa mogenn SSM: [lNpexae 4vem BbibupaTb
NCTOYHUK multicast, Bam HeobxooMmo y3HaTb agpec MCTOYHMKa multicast ¢ nomowbo Apyrnx

ceTeBbIX cnyx6.

6.3.2. 0630p
OcobeHHOCTb  OnucaHue
Cocen PIM-SM | YcTaHOBUTbL COCeACKME OTHOLLEHUS Mexay mapupyTtudatopamy RIM ans
dopmnpoBaHusa 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 pacnofiokeH MCTovHMK 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 craTuyeckon KoHdurypaumm RP - uvnn
OnHammyeckoro Bbibopa RP kaxgbii mapuwpyTtudatop PIM moxeT y3HaTb
MecTononoxeHve RP

Pernctpaumsa
nHdopmMaumm

006  UCTOYHUKE
multicast

Korga nctouHmk multicast obHapyxeH B ceTu, uctouyHmk DR otnpaenser
naket Register Ha RP, koTopbI nonyyYaeT nHdopmMaumio 06 NCTOYHUKE U
multicast-nakeTte

CosgaHve RPT

Korga y4actHuk rpynnbl obHapyxeH B cetn, DR, nogknmiovarowmncs K
yyacTHMKaM rpynnbl, OTMApaBndeT 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
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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
agpecos SSM. [ina 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 ynpasnsawwmMmy naketamum PIM unuv nepecbinatb
multicast-nakeTbl.

6.3.3.1. MpuHUMN paboTbl

NuTtepdberic PIM otnpaenset naket Hello. [na multicast-naketa IPv4, nakeT Hello koToporo
WHKancynupoBaH, agpec HasHadeHnsa — 224.0.0.13 (c ykasaHveM Bcex mapLupyTtusatopos PIM
B OJHOM CErmMeHTe ceTn), 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 ucnonbayetca ansa obHapyXeHus cocenen, kKoopamHaumMm 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 reHepauumn cny4vyamHoro BpemeHun. Yepes HeKoTopoe BpeMsi MHTepdenc
oTnpasnseT naketsbl Hello.

KoopanHauua napameTpoB nNpoToKona
Maket Hello BknoyaeT B cebGsa HECKONbKO MapaMeTpoB MPOTOKONA, KOTOpbIE OMuCaHbI
cnegyowmm obpasom:

e DR Priority: ykasblBaeT npuoputeT MHTEPdENCa MapLupyTMsaTopa AMsi KOHKypeHumn
3a DR. bornee BbICOKMI NpMOpUTET 03HA4YaeT Boree BLICOKUI LWAHC Ha nobeny.

e Holdtime: yka3biBaeT Bpemsi, B TEYEHME KOTOPOro cocer YAEpPKNBAETCH B COCTOSIHUK
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 Hanuune downstream-mHTepdencos B obliem cermeHTe ceTn. Ecnn mapwpytusatopy 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
Mappytmnsatop PIM nonyuuTt naket Prune oT downstream-nHtepdenca, mappytmusatop PIM
He BygeT HeMeaneHHo BbINOMHATL pruning, noka He ucreyet Bpemst PPT. Ecnun Bo Bpemst 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 BpemeHn Holdtime, cocen cumtaeTcss HEAOCTYMHbLIM Y
yoanseTtca u3 cnucka cocefen. Jlioboe mameHeHme cocegen PIM npuBegeT K M3MEHEHUIO
Tononormn multicast B cetn. Ecnm upstream- nnn downstream-coceg 8 MDT HegocTyneH,
multicast-mapLupyTbl CHOBa kKoHBeprnpytoTcs,  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 gonxeH 6bITb BKITOYEH Ha MHTepderice, YTOObI BKIIOYUTL 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, 4ToObl 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 pacnosioXeHbl XOCTbl-ydacTHUKK rpynnbl, cocean PIM KOHKypupyloT 3a
DR, n 10T, KTO NobexgaeT npu Bbibope, cTaHoBUTCA DR Ans MNOOKMYEHUs K ydacTHUKaM
rpynnbl.

B cermeHTe ceTu, rae pacnonoxeH NctodHnk multicast, cocegm PIM koHKypupytoT 3a DR, 1 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 nonyunts IP-agpec m
npuoputeT DR cocega ans Beibopa DR.

[lBa napameTpa nrpatoT KIto4eByo ponb B nobeae npu Bbibope DR: npuoputeT DR nHTEpdElica
n IP-agpec nHtepdgenca.

MpuoputeTt DR nHtepdenca

Bo Bpems Bbi6opa 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,
COOTBETCTBYIOLLME NPOTOKOSblI HE MOTYT ObITh 3anyLleHbI.

Hactpouka npuoputeta DR nHtepcenca
Mo ymonyaHuio npuoputeT DR paBeH 1.

3anyctute ip pim dr-priority priority-value, 4tobbl HacTpouTb npuoputeT DR uHTepdeica.
3HavyeHne HaxoguTca B Aanana3oHe oT 0 oo 4 294 967 294.

Mpuoputet DR ucnonb3yetca npu Boibope 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.

lMocne HacTpovkum 3TOM KOMaHAdbl coobuwieHna BSM, nonyydeHHble wHTepdbericom, OyayT
OTOpOLLEHbI 1 HEe ByayT nepecbinaTbCs 3TUM MHTEPdENCOM, YTO NpedoTBpallaeT dpnya 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 BKIOYEHa, MHTEpPdENC NPpUHMMAaEeT Tonbko pasbopunBble 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 naketol Candidate-RP-Advertisement (C-RP-Adv) He dunbTpytoTca
BSR-kangngaTtom.

3anyctute ip pim accept-crp list { <100-199> | <2000-2699> | WORD }, 4To6bl HacTpouTb,
GunbTpoBaTh Nn nakeTbl C-RP-Adv.

Ecnn ata dyHkuma BknodeHa, agpeca C-RP un cooTteeTcTBylOowiMe rpynnbl  multicast
GunbTpyloTca KaHgungatom BSR. Ecnv ata OyHKUMS OTKMAOYEHA, BCE BHELLUHME MaKeThbl
C-RP-Adv npuHumatoTca kaHamaatom BSR.

PaspeweHune C-BSR nonyyatb naketr C-RP-ADV, cuyetuuk npecdukca
(Prefix-Count) koToporo paBeH 0
Mo ymonyanuio kangmaaTt BSR He moxeT nony4unTtb naket C-RP-ADV, cueTumnk 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 npedumkca Kotoporo paseH 0, MOXeT
ObITb Nnony4vyeH kaHangatom BSR. Ecnu ata dyHkuma oTkmnoveHa, nakeT C-RP-ADV, cuyeTunk
npedwmkca kotoporo paseH 0, He MoxeT bbITb nonyyeH kaHangaTtom BSR.

6.3.6. MexaHn3sm RP

B cetn PIM nocpencteom cratmyeckon KoHdurypauum RP unm gnHammudeckoro 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
afpecoB rpynnbl. TN NaKeTbl Ha4yanbHOW 3arpy3ku nepegatotca hop 3a hop-om B gomeHe, a
Takke TMPUHMMAKTCA U COXPaHAKTCA MapuwpyTtusatopamu PIM, KoTopble NPUMEHSAT
X3W-PYHKUMIO ONs CONOCTaBneHUs agpecoB rpynnbl C 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 ymonuyaHuio 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 HaAcCTpOeH, OH MOXeT NepuoauYeckM 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 oguH 1 TOT XXe agpec
rpynnbel multicast, Bbl MOXeTe 3anyCcTuTb 3Ty KOMaHay, 4Tobbl urHopuposaTb 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 AAHHbIX 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
nposepky ByaeT oTnpasBneH 4O 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, €Crin XOTUTE onpeaenntb, AocTyneH nu 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 KOMaHdy, ecrnum XoTuTe oTdunbTpoBaTb ajgpeca MCTOYHUKA
nony4yeHHbIX naketoB Register. Ecnu ata dyHKUMS He BKMoYeHa, Bce nakeTbl Register 6yayT
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 criyqae nakeTbl OyayT punbTpoBaThCS.

OrpaHunyeHMe CKOpOCTU OTNpaBKK NakeTa Register
Mo ymonuaHuio CKOPOCTb OTMNpaBKu naketa Register He orpaHnyeHa.

3anyctute ip pim register-rate-limit rate, 4To6bl OrpaHNYMTL UM OTMEHUTbL OrpaHUyeHue
CKOpOCTM OTMpaBku 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 KOHTpPONbHaA 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 BKMOUUTL 3Ty YHKLUMIO, €CrN XOTUTE BKYUTL ASIMHY MHKancynuMpoBaHHbIX
multicast-nakeToB B KOHTPONbHYIO CyMMYy AnuHbl naketa Register. Ecnn ata dyHkumsa
OTKIMNtOYeHa, KOHTpOnbHasA 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, 4ToObl NepecnaTtb NN OTMEHUTbL NEPECHISTKY
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.

Hactpouka IP-agpeca uctouyHmka nakerta 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 3anycTuTb 3Ty KOMaHZy, ecnu XoTuTe HacTpouTb IP-agpec MCTOYHMKA nakeTa
Register, otnpaBneHHoro DR. Ecnun ata doyHKUKMA OTKMNOYEHa Unm Ucnonb3yeTcs popma aTomn
KOMaHAbl N0, agpec UCTOYHMKa nakeTa Register 6yaeTt 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
AoSKeH 6biTb 06BbABMNEH 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 3anyctnte aTy komanay Ha DR, Bbl MOXeETe 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 UcTeveHns Tanm-ayTa nogasrneHnsa naketoB Register DR ncroyHuka
MOXeT OTnpaBuTb MycTon nakeT Register Ha RP. 3TOT BpemMeHHOM WHTepBan HasbiBaeTcs
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 nogasnenus 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 nony4vaet naket Report o BkntoveHun IGMP (*, G) oT npnHMMaroLWwen CTOPOHLI.

Ecnn DR He gaBndetca RP aton rpynnel (G), DR otnpaeut naket (*, G) Join B cTopoHy RP.
MapwpyTtusaTop, nonydatowmin 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, nssnekaeTt nakeTbl OaHHbIX M nepecbinaetr 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, 4ToGbl NpekpatMTb oTnpaBky nakeTa Register. MNocne Toro kak
DR nctoyHmka nonyyaeT nakeT Register-Stop, OH NpekpalLaeT nHkancynmpoBaTb nakeT Register
n oTnpasndeT naket no SPT Ha RP, KOTOpbI NepeckbinaeT nakeT KaXXgoMy YYacTHUKY 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 3anycTutb 3Ty KOMaHAay, YToObl HACTPOUTbL MHTEPBan oTnpaBkM naketa Join/Prune.
Ecnn He HacTpoeHo, 3HavYeHMeM no ymonyanuwo dyaet 60 c.

6.3.9. CosgaHue SPT

Korga nakeTbl gaHHbix gocturatoT DR, nogknwovarowerocs K ydyactHukam rpynnel, DR
oTnpasnseT 3TU NakeTbl K UCTOMHUKY multicast ana dopmupoBanns SPT, a multicast-nakeTbl
OTNPaBNAKTCS y4acTHUKaM rpynnbl no SPT. Takum o6pa3om cHuxkaeTcs Harpy3ka Ha RP B RPT,
1 DR uctovHuka 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 BKNtoYeHa, Npy npueme nepsoro (S, G) nakeTa 3anyckaetcs nakeT PIM Join
n cosgaetcs SPT. Ecnn ykasaH group-list, Bce ykasaHHble rpynnbl 6yayT nepekntoyeHsl Ha SPT.
Ecnn mncnonb3dyetcs dopmMa 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 mogenu SSM. Mogenb SSM npuMeHsieTCA K rpynnam, agpeca KoTopbiX
HaxoadaTca B AuanasoHe agpecoB SSM. [na gpyrux rpynn mucnonb3ynte mopgens ASM. B
mogenu ASM ons 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
NPUMEHUTL 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 MapLupyTusaTop nocrnegHero hop-a nonyvaet
naket Join IGMP (S, G), oH otnpaenseT 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 ----p Multicast Data

Cepsep multicast

MpuemMHuK A MpuemHuk B

PucyHok 6-4. Mogenb SSM

[ns co3pganna mogenn SSM Heob6xoanMO BbINOMNHUTE cnegyowme TpeboBaHus:

e [lpuemHuky multicast Heobxoammo 3apaHee y3HaTb (S, G) mcToyHuka multicast, n
Heobxogumo oTnpaBuTb nakeT Join IGMP (S, G), ecnu npuemMHUKY Heobxoanmo
3anpocuTb cepBuc multicast.

e IGMPvV3 gomkeH 6bITb 3anyLleH Ha nHTepdernce mappyTtnsatopa nocnegHero hop-a,
noAknoyatoLlerocs kK npuemHuky multicast. IGMPv1 n IGMPV2 He nogaepxusatoT SSM.

e PIM-SM n SSM gosmxHbl 6biTb 3anyLeHbl Ha YCTPOMUCTBAX, COEAMHSAOLMX NPUEMHUK
multicast n nctouyHnk multicast.

NMPUMEYMAHUE: amnanasoH rpynn SSM no ymonyannioo — 232/8. Bbl MoxeTe 3anycTutb
KoMaHgy, YTobbl U3BMEHUTb 3HaYeHUe.

SSM umeeT cneaytowime 0CobeHHOCTH:

168
@ ) QTECH
MWP [OCTYMHEE



PykoBoacTeo no Hactponke cepus QSW-6910

HacTtpolika PIM-SM

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 genctBus, 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
oTnpaeku naketos Hello

ip pim dr-priority priority-value

HactpauBaet npuoputer DR
naketa Hello

ip pim neighbor-filter access_list

HacTtpauBaeTt dunbTpaumto
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 UHTepencol

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) Ucnonb3yeTcst ona ykasaHusl MHTepBana OThnpaBku

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) McnonbayeTtca anst nepekntoyveHnsa ¢ 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 obecrne4ybTe WCTOYHUKM OaHHbIX M MONb30oBaTeENbCKME
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 HE0BXOAMMO HaACTPOUTb 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-mapLupytusaums IPv4 gormkHa GbiTb 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, MOAKMOYAKOWMXCA 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 CTaTU4ecKkoro, 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 KaXXAOM MapLupyTM3aTope.

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 fgormkeH ObiTb BKITHOUYEH HA KaXKgoOM MapLUpyTU3aTope.

6.4.1.4. NpoBepka

OTtnpaensante multicast-nakeTbl N3 UCTOYMHMKA Multicast rpynnam B gruanasoHe agpecoB ASM u
SSM 1 npucoeanHANTE XOCTbl NONb30BaTENEN K 3TUM rpynnam.

e [lpoBepbTe, MOryT N NoMb30BaTeNbCKNE XOCThI YCMELIHO Nosy4aTh NakeTbl U3 KaXaon
rpynnbi.

e [lpoBepbTe, nNpaBUfBHO JNiKM Cco3daHbl  3anucn  Mapuwpytmsauum  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

KomaHga ip pim sparse-mode
KomaHaHbIn Pexnm HacTpolikn nHtepderica
pexum

PykoBoacteo no
NCNONb30BaHNIO

PIM-nHTepcbencbl OOMKHbI HaXoAMTbCS Ha YpoBHe 3, BKIOYas:
UHTepdencbl MapLipyTu3aummu, noptel arpernposaHus (AP), BupTyanbHble
UHTepdencel kommyTtaTopa (SVI) n loopback-nHtepdencoi.

[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 WMEeTb  XOpOLUy  MPOM3BOAUTENBbHOCTb
MapLupyTM3aLmu. PekomeHayeTcsa ncnonb3oBaTb agpec
loopback-uHTtepdenica B kayecte ctatnyeckoro agpeca RP.

Cratnyeckmn RP Bcex MmapLupyTn3aTopoB AOSPKEH ObiTb OOMHAKOBbLIM
(Bkntovan agpec RP mn gmanasoH agpecos 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-uHtepderica 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 3aToro nHrepderica 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 uHTepBan 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 e MapLupyTu3aTope
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 KadecTBe agpeca C-BSR.
hash-mask-length: ykasbiBaeT ANMHY X3L-MackuM, WCMNOfb3yemMon 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. 3HayeHue 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 HaxoguTbCA 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 KOHUrypaumm nHtepdenca

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-mapwpytusaumum IPv4 ansa nopaepxkm ASM n SSM
CueHapun:

Gi 01 Gi 0/2
Loopback 0 ! !

ssssmmmnm ** LOOpbaCko

Gi 0/1

MNCTOYHMK

MNonb3oBaTens

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, UCTOYHMKA U NPUEMHUKA.

Hactponte  C-RP " C-BSR Ha loopback-nHtepdencax
MapLpytmusatopa A n mapwpytmsatopa B u sknounte PIM-SM Ha
loopback-uHTtepdencax.

Bkntounte SSM Ha Bcex mapLipyTusaTopax.

Bknrounte IGMPv3 Ha NHTepencax MapLupyTmM3aTopa,
NOAKIMHOYAILWMXCA K NONb30BaTENBCKMM 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 nakeTtbl 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 Y6Gegutecb, 4To multicast-naketol ot S (192.168.1.10) po G1 n G2
noslyvyeHbl Nonib3oBaTesnem.

e [lpoBepbTe 3anucy mapwpyTtusaumm PIM-SM Ha mapupyTtusaTtopax 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

178

@ §) QTECH

MUP LOOCTYMHEE



PykoBoacTeo no Hactponke cepus QSW-6910

HaCTpOVIKa PIM-SM
1 o T
L

(*,232.1.1.0)

RP:192.168.10.10

RPF nbr: 0.0.0.0

RPF idx: None

Upstream State: JOINED

000102030405060708091011121314151617 18 19 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

180

@ §) QTECH

MUP LOOCTYMHEE



PykoBoacTeo no Hactponke cepus QSW-6910

HacTtpolika PIM-SM W

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

0001020304050607080910111213 14151617 1819 20 2122 23 24 25 26 27
28 29 30 31

Local

Joined
O

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
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Upstream State: RPT NOT JOINED
0001020304 05060708091011121314151617 1819 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

00 01020304 05060708091011121314151617 1819 20 2122 23 24 25 26 27
28 29 30 31

Local

O i

Joined

6.4.1.7. PacnpocTpaHeHHble OWNOKN

Unicast-mapLpyTtnsauus IPv4 HacTpoeHa HenpaBuiibHo.
Multicast-mapwpyTmsaums IPv4 He BkoYeHa Ha onpeaeneHHOM 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 unn C-BSR, ncnonb3yetca A48 NOAKMI0YEHNS K NONb30BaTESNTbCKOMY
XOCTY UK UCrnonb3yeTcd B kadecTse NMHTepderca NcTodHmka multicast).

IGMPV3 He BKNtOYEH Ha MHTepdence, NOLKMHAOLWEMCS K UCNOSTb3YEMOMY XOCTY.
RP He HacTpoeH B ceTw.

CtaTtudecknin RP He HacTpoeH Ha MapLupyTMsaTope, UNn HAaCTPOEHHbIN CTaTUYECKUN
RP oTnn4yaeTcsa oT TakoBOro Ha Apyrnx MapLupyTtnsatopax.

C-RP HacTpoeHsbl B ceTn, a C-BSR — Her.
CtaTtudeckne RP, C-RP nnn C-BSR HegocCTynHbl A4ns unicast-mMapLupyToB.

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 NPOTOKOMa N NOAAEPXKaHUS OTHOLLEHUIA MeXaY COCeasiMMU.
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 3anyctute 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 BpeMsi 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 BpemeHu yaepxaHusa (holdtime) aBTomaTtunyeckn obHoBRsiETCA
Kak 3,5-kpaTHoe 3HayeHue wuHTepBana. Ecnu pesynbtaT wuHTEpBana
oTnpaBkn nakeToB Hello, ymHOXeHHbIN Ha 3,5, npeBblwaeT 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 3afepXKW prune propagation wnu uHTEepBana 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  MNpepbiBaHMe  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 npoTokorie, uHtepsan override naketa Join/Prune gorxkeH
OblTb MeHbLUe BpeMeHu holdtime naketa Join/Prune; B npoTuBHOM criyyae
MOXeT Npou3oNTH KpaTkoBpeMeHHoe npepbiBaHue Tpadwmka.
AOMWHMCTPATOP OOMMKEH NOAAEPXMNBATL TaKylo KOHUrypaumo

BknroyeHne BO3MOXHOCTU noaaBrieHUss uHTepdenca Ana oTnpaBKkyU 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 OTNpaBuTb nakeT Join upstream-coceay, KOTOPbIN
oTnpasus nakeT Join cBoeMy upstream-cocefy, TEKYLUNA MapLupyTu3aTop
He OydeT oTnpaenaTb nakeT Join; ecnu nogaereHne naketoB Join
OTKITOYEHO, NakeT Join 6yget otnpaeneH. Korga nogasneHne naketos Join
oT downstream-nonyyaTenen OTKMKOYEHO, upsStream-coceau Y3HaloT,
CKONbKO cyulecTByeT downstream-cocefen, nyTeM nogcyeTa noslyyeHHbIX
nakeToB Join, YTO Ha3blBAeTCH OTCMNEXMBAHWEM coceaen

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 crny4amHOro BpEMEHMW.
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 3HayeHne ykasblBaeT Ha
napameTpa Boriee BbICOKUI NpUopUTeET.

3HayeHne Bapbupyetcsa 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, oTnpaBneHHble MapLupyTM3aTopamm B JIOKarnbHON
cetn (LAN), HacTpoeHbl ¢ npuoputetamu, npu Bolibope DR npuoputeTsl
OyanyT cpaBHMBaTbCs, U B kadectBe DR Gyaet BbibpaH mapLupyTmusaTop C
HamBbICLLMM npuopuTeToM. Ecnv npuoputeT BCex MapLipyTu3aTopos
oanHakoBbin, nx IP-agpeca GyayT cpaBHMBaTbCs, U B kadectBe 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 ©Oygetr BbibpaH MapwpyTtusatop C
MakcumarbeHbIM IP-agpecom

HacTtponka omnbTpaumm 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 nnun HaseaHne

KomaHaHbIn Pexnm HacTponkm nHtepdenica

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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OTobpaxeHne nHpopmaumm o coceasix uHtepdenca

KomaHpa show ip pim sparse-mode neighbor [ detail ]

Onucanne detail: otobpaxaeT nogpobHyo nHdpopmauuto

napameTpa

KomaHaHbIv Pexum Privileged EXEC/Pexum rnobanbHow KoHdurypauum/Pexnm
pexum KOHpurypaumm nHtepdgenca

6.4.2.6. Mpumep KoHcpuUrypauum

Warn
HaCTPOMKK

e HactpownTte 6a3oBble dpyHKumnm PIM-SM. (nponyLueHo)

e Hactponte untepsan otnpasku naketoB Hello kak 50 cekyHA.
e HactponTte 3agepxky prune propagation kak 400 mc.

e Hactponte untepsan prune override Ha 3000 mc.

e Bknounte BO3MOXHOCTb MOAABMEHUA WHTepdenca Ana oTnpaBku
NakeToB COeANHEHNS.

e HactponTte 3agepxky otnpasku naketos Hello kak 3 cekyHAbI.

e Hactponte npnoputet DR nakeTta npmBeTCTBUS 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 coceger M YCTAHOBUTE paspelleHHbI auanasoH
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

OT0b6paxaTb MHGOpPMaLMIO O coceasix A0 HAaCTPOMKM dounbTpauun coceden

QTECH# show ip pim sparse-mode neighbor

Neighbor Interface Uptime/Expires Ver DR

Address Priority/Mode

192.168.36.89 GigabitEthernet 0/1 01:12:13/00:01:32v21/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, €CITN UMEETCH HECKOSTbKO JOMEHOB.
e [paHuubl HACTpanBalTCA Ha MHTepdeNncax, pasgensowmx aga JoMeHa.
HacTtpouka orpaHnyeHusa naketoB BSM Ha mappyTtusartope PIM
e  OnuuoHanbHo.
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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 MOXHO 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 rpaHuubl, 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,
MapLupyTmMsaTop 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 mapuwpytmnsatop A — kak C-RP. Ecnn gumanasoH agpecoB C-RP orpaHnyeH 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 nHtepdenica
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 KoHdUrypauum

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 KoHurypaumm

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

OTo6paxeHune 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 HacTponku rpannLpbl oTobpasute nHdopmaumto BSM Ha maplupyTmnsatope
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 domnbTpaumto 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 cunstpauum C-RP otobpasnte umHdopmaumio obo 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 OWnOKKu

e  OcHoBHble yHKLMM 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 ang 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 npoBepkM 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 ykasaHo, npnoputeT C-RP MOXHO OTKMIOUYNTD Ha KaXX40M MapLupyTusatope.
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  OnuuoHankeHo.

o Ecnu He ykasaHo, unbTpauuio agpeca UCXogHoro Register MOXKHO BKOYMTL 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 HENoCpPeaCTBEHHO 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 NpoBepKu 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 npuopurteTta 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, 4yTo6bl OTOOPa3nTL 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 mapuwpyTtumsatope 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 yMONMYaHUIO —
192. Ha mapwpyTtusatope B HacTponte agpec C-BSR kak 192.168.6.6. HacTtponte agpec
nctoyHuka 192.168.1.100 u agpec rpynnbl multicast 233.3.3.3. Ha wmapwpyTtusatope A
HacCTpPOMTE 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 MapLlpyTusaTtopa 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 Ansi 3aronoBka naketa. 3anyctute show running-config, 4To6bI
NPOBEPUTb KOHdUTypaLmIO.

MNMepecbinka naketa Register RP nocne ero gekancynauuu

Ha maplwpyTtmusatope A HacTponTe nepecbinky naketa Register nocne ero gekancynaumu.
3anyctute show running-config, 4Tobbl 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-6910

HacTtpolika PIM-SM W

HacTtponka 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 BpemeHmn xmsHu (S,
G) n 3anyctute show ip pim sparse-mode mroute, 4To6bl 0TO6pPa3NTL MakcMManbHOEe BpeMsi
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/Pexum
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 AMana3oH agpecos (S, G) ¢ ucnonb3oBaHNeEM
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) ¢ 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 UCTOYHKUKa 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 GbiTb agpecamu rpynnbl multicast nnm
agpecamy UCTOYHNKA OQHOBPEMEHHO)

KomaHaHbIN Pexum Privileged EXEC/Pexum rnobanbHon koHdurypaunm/Pexum

pexum KOHUrypauum nHtepderica

PykoBoacteo no

Bbl MmoxeTe ykasaTb nnbo agpec rpynnbl multicast, nnbo agpec MCTo4YHUKA,

ncnonb3oBaHuio | NGO agpec rpynnbl multicast n agpec UCTOYHMKA; WM Bbl HE MOXETe
ykasaTb HW agpec rpynnbl multicast, HM agpec uctoyHuka. [1sa agpeca He
MOryT OAHOBpeMeHHO ObITb agpecamu rpynn multicast nnu agpecamu
NCTOYHMKA

OrpaHu4yeHune ckopoctu DR ncrouyHuka ana otnpaBku naketoB Register

KomaHga ip pim register-rate-limit rate

Onucaxune rate: ykasblBaeT MaKkcumaribHOe KONM4yecTBO MakeToB Register, koTopble

napameTpa MOXHO OTMpPaBNATb Kaxaytl cekyHdy. 3HadeHue BapbupyeTca oT 1 go
65 535

KomaHaHbIn Pexunm rnobanbHon koHdurypauum

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 OTNPaBriEeHbl TONMLKO NakeTbl B NpeAenax orpaHuyeHnsi CKOpoCcTr

OTobpaxeHune cyeTynkoB naketoB PIM-SM
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KomaHaHbIv Pexum Privileged EXEC/Pexum rnobanbHon KoHurypaumm/Pexmm
pexnm KOH(purypaumm nHtepdenca
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PykoBoactso no
NCNoNb30BaHNIO

Bpems Havana nogcyeta naketoB PIM-SM aBTomaTmyeckm BKIo4YaeTcs
npu 3anycke cuctembl. 3anyctute komaHay 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, nognexawmx gekancynsiunu, CrMLLKOM MHOrO,
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 nctoyHuka 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 ncnonb3oBaTb
loopback-agpec (wnn gpyrue dusundeckne agpeca).

OTa koHurypaums He TpebyeT BkntoveHus PIM

Hactpouka BpemeHu nogasrneHns naketa Register

KomaHga ip pim register-suppression seconds

OnucaHue seconds: ykasblBaeT Bpems nogaeneHus naketa Register B cekyHaax.
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, ecrnv 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 NpeBbIWAaTh NOMOBVHbI BPEMEHM MOLABMNEHUS;
B MPOTMBHOM Cny4ae KoHdurypauuss He BCTynuT B cwuiy, un Oyger
oTobpaxkeHO npegynpexpatowee coobuweHne. [Npyu aTom pesynbTart
BPEMEHW NOAABMNEHUS, YMHOXEHHbBIN Ha 3 NITHOC BPEMSI MPOBEPKM, HE MOXET
npeeblwatb 65535, B npoTMBHOM cnydae ©Oyger oTobpaxkeHo

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 maplpyTnsatope 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 Nocne HaCTpoMKK UrHopupoBaHus 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
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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 | 3anyctute show running-config, 4Tto6bl nNpoBepuTb, OTOBGpaxaetrca nm

cnegyowas nHgopmauns

QTECH(config)#show running-config

ip pim register-rp-reachability

Hactpowka ananasoHa agpecoB Register (S, G) ucrouHmka

Warun e HactpownTte 6a3oBble pyHKunm PIM-SM. (nponyLueHo)
HacTpoukm e HacTpoiitTe unbTpaLMio agpecoB 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
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(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
00 010203 04 050607 080910111213 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 ckopoctyu DR ncrouyHuka ana ornpaBku naketoB Register

Warun Hactpowite 6asoBble yHKumm PIM-SM. (nponyLueHo)

HacTpovki MpoBepbTe  KkonmnyecTBo  naketoB  PIM-SM,  oTnpaBneHHbIx
MapLupyTMsatopom B.
MpoBepbTe KOJIMYeCTBO nakeToB PIM-SM, OTNpPaBfEeHHbIX
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, oTnpaBrneHHbIX 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 NpoBepuUTb, BCTYNWAN 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, BCTYNUMM 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 | OTOGpa3uTe KoHdMrypauum wmapwpyTtusatopa B, koTopble [OMmKHbI ObiTb
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 Hactpowite 6azoBble 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 0TOOpPaA3UTL
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 3aperncTpuMpoBaHHbLIX MakeToB Ha
MapwpyTtnsatope B. WHpopmaums 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) coctasnsieT 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

0001020304 05060708091011121314151617 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 yganachb.

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 onga dopmuposanmst RPT unm 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 oTnpasku 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 050607080910111213 14151617 1819 20 2122 23 24 25 26
27 28 29 30 31

VSU(config)#

6.4.5.7. PacnpocTpaHeHHble OLMNOKHK

OcHoBHble yHKUMM PIM-SM He HacTpoeHbl nnmn kKoHdurypauusa He yganace.

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 nepeknwoyveHms ¢ 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 cdopmmnposanmsa 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 ¢ ncnonb3osaHnem ACL.
access-list: nogaoepxvBaemoe 3HayeHne HaxogouTcs B guManasoHe oT 1 go
99 unun ot 1300 go 1999. Takke nogaepxmeaeTcs NnpuceoeHne nvweHn ACL

KomaHaHbIn Pexunm rnobanbHon koHdurypauum

PEeXUM

PykoBoactBo no | Ecnn group-list access-list He ykasaH, Bcem rpynnam paspeLlleHo

MCNONb30BaHNIO | BbIMOMHATL NepekntoyeHne SPT

6.4.6.6. Npumep KoHcpUrypaumm

Hactpowka mapwpyTtusatopa nocrnenHero hop-a ansa nepekntoyeHusa ¢ RPT Ha

SPT
Warn e Hactponte 6asoBble yHkummn 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

NMPUMEYAHUE: BbinONHEHWE KOMaH clear MOXeT NPUBECTUM K NoTepe BaXKHOW MHopMauum
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

217
@® §) QTECH
MWP [OCTYMHEE



PykoBoacTeo no Hactponke cepus QSW-6910

HaCTpOVIKa PIM-SMv6 W

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 NPOBEpKM 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 NPOTOKOSOB
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 ¢ | NpreMHuK nony4aeT nakeTbl OT NOOGOro NCTOYHMKa Mmulticast
MCMOJSIb30BaHUEM PIM-
SMv6

Peanusauus SSM ¢ | NpreMHuk BbIGUpaeT CTouHNK Mmulticast
MCMOJSIb30BaHUEM PIM-

SMv6
Mpumep npumMmeHeHusi | BctpoeHHbln agpec RP HacTpamBaeTcs B agpece rpynnbl
BCTpoeHHoro RP multicast IPv6

Mpunoxenne PIM-SMv6 B | lNMpoTtokon multicast PIM-SMv6 paGoTaeT B cpege ropsiyero
cpene ropsYero | pe3epBHOrO KOMMPOBaHMS
PE3EPBHOIO KOMUPOBAHWS

7.2.1. Peanusauuna ASM ¢ ncnonbsosaHuem PIM-SMv6

7.2.1.1. CueHapun

Ycnyra multicast npegoctaBnsieTcst TONbKO B OAHOM AOMEHE.
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Kak nokasaHo Ha cneaywowemMm PucyHke, NpUEMHMKN NonyyaroT naketbl OT Ntoboro NCTovHuka
multicast.

R2 (RP) R3

R1 MpuemHuk 1

MCTOYHMK

R4
MpuemHwuk 2

PucyHok 7-1.

R1 Hanpsimyto NOAKMIOYEH K NCTOYHUKY multicast.
R2 HacTpoeH kak rendezvous point (RP).

R3 Hanpsimyto NoAKMYeH K NpUeMHuky A.

R4 Hanpsimyto NOAKIMIOYEH K NpueMHuKy B.

7.2.1.2. PasBepTbiBaHue
¢ 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 Bepcum 6 (IGMPvE) B
CerMeHTe CeTn XocTa Monb3oBaTens, YToObl peann3oBaTb yNpaBneHne y4aCcTHUKaAMU
rpynnbl.

7.2.2. Peanusauuna SSM ¢ ncnonbsosaHmem PIM-SMv6

7.2.2.1. CueHapun
Ycnyra multicast npegoctaBnsieTca TONbKO B O4HOM AOMEHE.

Kak nokasaHo Ha cnegytouwemMm PucyHke, NPUEMHWKM MNONyYalT NakeTbl OT ONpeaeneHHoro
MCTOYHMKA multicast.
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= R1

Cepeep

. Gi 01 Gi 0/2 Gi 0/3

L]

R2

L]

MNpuemHuk 1 MpuemHuk 2
PucyHok 7-2.

R1 Hanpsimyto noaKMYeH K MCTOYHUKY multicast.
R2 HacTpoeH kak RP.
R2 nanpsimyto NoAKMYeH K NpueMHuky A.
R2 nanpsimyto NOAKIMIOYEH K NpueMHuKy B.
7.2.2.2. Pa3BepTbiBaHue

e 3anyctute NpOTOKON OSPFv6 B OomeHe, YTOObI peanu3oBaTb

unicast-mapLipyTm3saumio.
e 3anyctute NPOTOKON PIM-SMv6 B OOMeHe, 4YTOObI peanu3oBaTb

multicast-mapLupyTtnsauuto.

Bkntounte doyHkumMio multicast ¢ ydetom uctouyHuka (SSM) npoTtokona PIM-SMv6,
4yTO6bI peanuaoBaTb PYHKLUMIO SSM.

3anyctute npoTtokon ynpaeneHusa rpynnamu WHtepHeta Bepcun 3 (IGMPv3) B
CerMeHTe CeTu xocTa Monb3oBaTens, YTobbl peann3oBaTb yNpaBneHne y4aCcTHUKaMU
rpynnbl.

7.2.3. Mpumep npumeHeHusa BcTpoeHHoro RP

7.2.3.1. CueHapun

Ycnyra multicast npegoctaBnsieTca TONbKO B OOHOM AOMEHE.

Kak nokasaHo Ha cnegytowemM PucyHke, agpec RP HacTpoeH anst R2, 4tobbl MapLupyTusatop
CcTan BCTPOEHHbIM RP.

= R1 R2

- Gi 01 Gi 0/2 Gi 0/3

Q

Cepsep
MpremHuk 1 MpremHuk 2
PucyHok 7-3.
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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.

R2 HacTpoeH kKak BCTpoeHHbIN RP.

7.2.3.2. PasBepTbiBaHue

3anyctuTte npoTOoKOnN OSPFv6 B JomeHe, YTOObI peanu3oBaTb
unicast-mapLupyTu3aumio.
3anyctuTte NpoTOKON PIM-SMv6 B JomMeHe, YTOObI peann3oBaTtb

multicast-mapLupyTtnsauuto.
Bkntounte pyHkumio SSM npotokona PIM-SMvG, 4yTobbl peanusoBatb QyHKUMIO SSM.

38I'IyCTI/1Te NPOTOKON IGMPvV3 B cermeHTe ceTM XocTa nonb3oBaTens, 4ToObl
peann3oBaTtb ynpaslieHne y4aCTHUKamMu rpynnbl.

HactponTe agpec RP u BcTpoeHHbIN RP Ha mapwpyTtusatope R2.

7.2.4. MpunoxeHue PIM-SMv6 B cpeaie ropsiyero pesepBHOro KonmpoBaHus

7.2.4.1. CueHapuu

B cpene ropsavero pesepBHOro KonmpoBaHusa 3anyctute PIM-SMv6. YCTPOMCTBO BbINOSHSET
ropsiyee pesepBHOE NnepekntoveHne, YTobbl rapaHTMpoBaTh, YTO TpaduK HE NPepbLIBAETCA.

- R1
| Gion Gi0/2 Gi0/2
Cepsep
MpruemMHuK
PucyHok 7-4.

R1 nogkntoueH kK Bugeocepsepy, R2 Hanpsamyo nogkmntodveH K [NpuemHuky, a R2 paboTtaet B
pexume ropsidero pesepBuMpoBaHUS.

MpoTtokon multicast ypoBHsa 3 paboTaeT Ha MmapwpyTm3aTopax R1 u R2.

7.2.4.2. PasBepTbiBaHue

3anyctmte OSPF Ha wmapwpytmsatopax R1 wn  R2, 4tobbl peanu3oBaTb
unicast-mapLupyTM3aumio.

3anyctute PIM-SMv6 Ha wmapwpyTtmnsatopax R1 u R2, 4tobbl peanu3oBaTb
multicast-mapLpyTtnsaumtio.

3actaBbTe R2 paboTaTtb B pexume ropsiiero pe3epBHOro KONMpoBaHUs OBYXY3I10BOrO
(two-node) knactepa.

(@ orecy
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NMPUMEYAHMUE:

R2 moxeT BbINONHATL ropsiyee pe3epBHOE NepPeKNioYeHne B Cpeae ropsayero pe3epBHOro
konvpoBaHus. B aTom cnyvae nHtepsan Query naketos Hello PIM (3HaveHue no
ymonyaHuio — 30 cekyHA) Heo6XoaAMMO HaCTpouTb Ha MapLupyTnsatope R2, nockonbky
Tanmep keepalive cocega B naketax Hello PIM mapwpyTtmusatopa R1 mMor ucteub (3HayeHune
no ymonyaxuio B 3,5 pasa npesblwaeT nHtepsan Query, To ectb 105 cekyHa). PyHKUMSA
multicast B HacTosLLee BpeMs onupaeTcs Ha yHKUMIO unicast-paccbiiikin, U yHKUUA
multicast HaYMHaeT KOHBEPreHUMIo Nocre 3aBepLUeHNs KOHBEPreHUUN PyHKLMM
unicast-pacchblnku. Hanpumep, BpemMsi KOHBepreHumn nnaeHomn nepesarpyskm (GR) no
yMon4aHuio anga pyHkumm unicast-paccelnkm coctasnsaeT 120 cekyHa. PekomeHayeTcs
ycTaHoBUTb MHTepBan Query naketoB Hello PIM paBHbiM 60 cekyHaam. Bpems keepalive
cocepa B naketax PIM Hello coctaenseT 210 cekyHa. B atom cueHapum nHtepsan Query
naketoB Hello PIM gormkeH 6bITb YCTAaHOBMNEH CO CCbINIKOM Ha Bpemsa cxoanmoctn GR
dyHKUMM unicast-paccbinkuy, a 3HayeHve, B 3,5 pasa npesblwatollee nHtepsan Query
naketoB Hello PIM, gormxHo 6biTb BonbLue, Yem Bpemda cxognmoctn GR yHKumm
unicast-paccbirikn. Kpome Toro, ecnv BpeMsi KOHBepreHumm gyHKUMnM unicast-paccbisiku
BENUKO, MHTepBan nepegayv naketos PIM Join/Prune Takke He0BX0AMMO CKOPPEKTUPOBATb,
nockonbky Bpems keepalive naketoB PIM Join/Prune B 3,5 pa3a npesbllaeT nHTepsan
nepegayn naketos PIM Join/Prune. Bpewms keepalive no ymonyanuto ansa naketos PIM
Join/Prune coctaBnset 210 cekyHa. Ecnn R2 HacTpoeH kak guHamunydeckun RP, nHtepsan
nepegauyn ysegomnennn C-RP kangmgatom RP (C-RP) Takke Heobxogumo
cKkoppekTmpoBaTb. VIHTepBan nepegayun no ymonyaHuio coctasnsaet 60 cekyH, a Bpems
keepalive — 2,5-kpaTHbI MHTEpBan nepegayn ysegomnernun C-RP. Hanpumep, ecnu Bpems
KOHBepreHummn pyHkumMm unicast-paccelnkm npesbiwaeT 150 cekyHa, HEOH6X04MMO HACTPOUTL
WHTepBan nepegayn ysegomnennn C-RP. B cpene ropsyero pe3epBHOro KONMpoBaHUS
pekoMmeHayeTcs, 4Tobbl MHTepBan Query naketoB PIM Hello 6bin 6onblue 3Ha4eHns no
ymonyaHnmio (30 cekyHa). B npotuBHOM cnyyae Tanmep keepalive cocena B naketax Hello PIM
Ha CTOpoOHe peer end UcteyveT BO BPeEMS NEPEKIOYEHNS ropsaYero pe3epBHOro KonMpoBaHUs.

7.3. PyHKUUN

7.3.1. ba3oBble onpegeneHus

PIM-mapwpyTtusatop u PIM-untepdenc

MapLpyTnusaTophbl, Ha KOTOPbIX BKOYEH NpoToKoN PIM, HasbiBaloTCs MapLupytusatopamu PIM.
NHTepdencol, B KOTOPbIX BKIOYeH NpoTokos PIM, HasbiBatoTca nHTepgencamm PIM.

Multicast-nakeTbl nepecbinatoTcss mMapwpyTtmsatopamu PIM. PIM-nHTepdencel ana npuvema
multicast-nakeToB Ha3sbiBalOTCA upstream-nHTepdencamm, a PIM-uHTepdencel ana nepegadn
multicast-nakeToB Ha3sbiBaoTCA downstream-nHTeEpdencamm.

CermMeHTbl CeTu, B KOTOPbIX pacrorioxeHbl upstream-uHTepdenchl, HasblBalTCs upstream
ceTeBbIMU cerMeHTamn. CermMeHTbl CETU, B KOTOPbIX pacrosioXeHbl downstream-uHTepgencsi,
Ha3sblBatloTcsa downstream cerMeHTamu CeTu.

Cetb PIM u pomeH PIM
PIM-mapuwpyTtusaTopbl nogkntodatotcs yepes PIM-untepdencel n obpasyoT ceTb PIM.

Ha HekoTopbix MHTepdencax PIM yctaHoBMeHbl rpaHuubl, pasgensiowme donbwyto cetb PIM
Ha HecKonbko AoMeHoB PIM. MpaHuubl MOTyT OTKIOHATL onpeAeneHHble multicast-nakeTbl nnm
orpaHuumnBaTth nepegadvy coobuieHnin PIM.

222

@ §) QTECH

MUP LOOCTYMHEE



PykoBoacTeo no Hactponke cepus QSW-6910

HaCTpOVIKa PIM-SMv6 W

Multicast Distribution Tree, DR, RP

Multicast-nakeTbl nepefalTca M3 OOHOW TOYKM B HECKOSNbKO Toyek. [MyTb nepechbinku
npeactaBnsieT cobon OpeBOBMOHYK CTPYKTYpY. OTOT MyTb MEpechbikn HasbiBaeTca Multicast
Distribution Tree (MDT). MDT nogpasgenstoTca Ha Aga tvna:

e Rendezvous point tree (RPT): rendezvous point (RP) ucnonb3yeTca B Ka4decTBe
«KOpHSA», a HasHadeHHble MapwpyTtudatopbl (DR), NogkntoYeHHble K Yy4YaCTHWKaM
rpynnbl, B KAYECTBE «JICTLEBY.

e Shortest path tree (SPT): ucnonbsynte DR, NogkntOYeHHbIA K MCTOYHMKY multicast, B
KayecTBe «KOpHsi», @ RP nnm DR, nogknto4YeHHbIe K y4acTHMKaM rpynmbl, B Ka4yecTBe
«JINCTLEBY.

DR 1 RP — 370 (byHKUMOHanNbHbIE ponv MmapLupyTtnsaTopos PIM.

o RP cobupatoT nHopmauuio 06 nctovHukax multicast n YneHax rpynn B ceTu.

e DR, nogkrnoyeHHbI K UCTOYHMKY multicast, nepenaet mHbopmauuio 06 MCTOYHUKE
multicast RP, a DR, nogkntoyeHHble K ydacTHUKaM rpynnbl, nepegatot uHdopmaumio o6
ydacTHukax rpynnbsl RP.

(*,6), (S.G)

e (*G): ykasbiBaeT nakeTbl, NepegaHHble u3 noboro McTovHmMka B rpynny G, 3anucu
MapLlipyTMsaumn, COOTBETCTBYWOLUME naketam, W nyTb nepecbinkn (RPT),
COOTBETCTBYIOLLNIA NAKETaM.

e (S,G): ykasbiBaeT MakeTbl, NepedaHHble M3 WUCTOWHMKa S B rpynny G, 3anucu
MapLipyTMsaumm, COOTBETCTBYKOLME NakeTam, W NyTb nepecbinkn (SPT),
COOTBETCTBYIOLLNIA NAKETaM.

ASM, SSM

PIM-SM nogaepxuBaet ase mogenu obcnyxusaHms multicast: multicast-paccbinky ¢ nobbim
nctoyHukom (ASM) n multicast-paccbinky ¢ ykaszaHMemM UCTOYHUKA (SSM), KoTopble MPUMEHNMBbI
K pas3nu4yHbiM cermeHTam agpeca multicast.

e ASM: B mogenu ASM nonb3oBaTeNbCKUA XOCT HE MOXET BblOpaTb MCTOYHMK Multicast.
XocT nonb3oBaTens npucoeauHsieTcs k rpynne multicast 1 nonyyaeTt Bce nakeTbl,
OoTnpaBfieHHblE N3 BCEX MCTOYHUKOB B rpynny multicast.

e SSM: B mogenn SSM nonb3oBaTenbCKMIA XOCT MOXET BblOpaTh MCTOYHMK multicast.
XocT nonb3oBaTens ykasblBaeT agpec WCTOYHWKA NpU MNpUCOedMHEeHUM K rpynne
multicast, a 3aTem nony4aeTt nakeTbl TOMbKO OT YKAa3aHHOrO MCTOYHMKA B rpynny
multicast.

NMPUMEYAHMUE: TpeboBaHne mogenn SSM: HeobxooMMo MCNONb30BaTb Apyrue ceTeBble
cepBuca, 4Ttobbl MO3BONMUTbL XOCTY MONb30OBATENs 3apaHee 3HaTb MOSIOXKEHMEe WCTOYHMKA
multicast, 4ToObl XOCT NoNb3oBaTeNsi MOr BbIOpaTb MCTOYHMK Multicast.

7.3.2. 0630p

Ocob6eHHOCTb OnucaHue

YcTtaHoBneHve OTHoLWeHMA coceacTBa yCTaHABMMBAKOTCA MexXay MapLupyTu3atopamu
CoCecKmx PIM ansa goopmupoBaHua cetn PIM

oTHowleHnn PIM
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Ocob6eHHOCTL Onucaxwne
Bb|609 DR B cermeHTe OGLU,eIZ CeTun, NOAKIMNYEeHHOM K y4aCTHUKaM rpynnbl, Bbl60p

DR npoBoautcs cpean cocenen PIM ans Boibopa DR, noaknto4YeHHOro K
y4yacTHUKaM rpynnbl.

B cermeHTe o6Luen ceTn, NOAKMIOYEHHOM K MCTOYHMKY multicast, BbIGop
DR npoBoautcst cpean cocenen PIM ans Beibopa DR, noaknto4eHHOro K
NCTOYHMKY multicast

MexaHnsm RP B cetm PIM RP cratuyeckn HacTpamBaeTcs wnu BblOMpaeTcs
OVWHaAMMYeCKMn, Tak YTO Kaxabln mapwpyTtusaTtop PIM 3HaeT nonoxeHue
RP

PernctpaumorHHaa | Koraa B ceTn BO3HMKaAeT UCTOYHMK multicast, DR, nogkntoyYeHHbIN K
nHdopmaums 06 | uctoyHuky multicast, nepegaet naket Register Ha RP, 41061 RP

NCTOYHVWKE nonyyuna nHgopmauuo 06 ncToyHnke multicast n multicast-naketax
multicast
Cospanue RPT Korga yyacTHuk rpynnbl nosensdetca B cetv, DR, noakmouveHHbIn K

y4YacTHUKY rpynnbl, nepegjaeTt nakeT Join B HanpaeneHun RP gns
yctaHoBnenma RPT. Ecnn B cetm ectb UCTOYHMK multicast,
multicast-nakeT, nepegasaembii Ha RP, MOXeT AoCTUYb YneHa rpynnbl
no RPT

CosgaHue SPT Korga nakeT pgaHHbIXx gocturaeT DR, NOOKMOYEHHOrOo K y4acCTHUKY
rpynnbl, DR, NOAKMIOYEHHBIN K Y4aCTHUKY rpynnbl, nepegaeT naket Join
B HanpaBneHum nUctoudHuka multicast gns yctaHoeneHus SPT. 3atem
multicast-nakeTbl nepecbinatoTcs no SPT

Mogenn ASM wu | PIM-mapuwpyTusaTtopbl NpegoctaBnsaioT yenyrm multicast mogenen ASM
SSM n SSM. Mogenb SSM wncnonb3yeTca ansa rpynn B gManas3oHe agpecos
SSM, a mogenb ASM — ansa gpyrmx rpynn

7.3.3. YcTaHOBRNEeHue coceackmx oTHoweHun PIM

OTHoLeHMA coceacTBa yCTaHaBNMBaTCA Mexay MapwpyTtunsatopamu PIM ana dpopmmuposanns
cetn PIM. OTHOLWEHNs coceAcTBa AOIMKHbI ObiTh YCTAHOBINEHBI MEXAY MapLupyTusaTopamu PIM
Ao Toro, kak OyayT obmeHuBaTbCs ApyrMMu  ynpasnsoowmmn coobweHnsammn PIM  unu
nepecninatbcs multicast-nakeTsbl.

7.3.3.1. MprHUMN paboTbI

CoobuweHne Hello oTtnpaBnsaetca uyepe3 wuHTepdenc PIM. [Ona multicast-naketa gns
nHkancynaumm coobuwennsa Hello agpecom HasHauyenunsa sapngaetcs ff02::d (ykasbiBaeT Bce
PIM-mapLipyTnsaTopbl B OOHOM CermMeHTe ceTu), MCXOAHbIM agpecom sasnsietca |IP-agpec
nHTepdenca PIM v Bpems xnsHn (TTL) co 3HauyeHnem 1.

CoobuweHunsa Hello ncnone3yiotca ana obHapyXeHus cocefewn, COrnacoBaHus napameTpoB
NPOTOKONa U NoggepXXaHns oTHOLEHUI cocenen.
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O6HapyxeHue coceagen PIM

PIM-mapwpyTusaTopbl B TOM >Xe CerMeHTe ceTu nonydaT multicast-naketel ¢ agpecom
Ha3HauyeHus ff02::d. Takum obpasom, PIM-mapLupyTm3aTopbl nony4yatoT MHpopMaLmio 0 coceanx
W yCTaHaBNMBalT OTHOLLEHUS coceacTaa.

Korga wHTepcdenc PIM BkniodeH wnu  obHapyxuBaeT HOBOro cocega, coobuieHune
Triggered-Hello-Delay ncnonbsyeTcs Ans reHepaumm cryvYanHoro nepuoa spemexun. B teveHune
3TOro nNepunoga BpemeHu nHtepdenc otnpaenseT naketol Hello.

CornacoBaHue napamMmeTpoB NpoTOKoNa

CoobuieHne Hello cogepXWMT HeCKonbko NnapameTpoB MPOTOKONa, KOTOpble OnMcaHbl
cneaywowmm obpasom:

e DR _Priority: ykasbiBaeT nNpuopuTeT Kaxgoro WHTepdpenca mapLupytmsatopa Ans
Bblbopa DR. Bonee BbICOKMIA MpMOpUTET 03HaYaeT 6onee BbICOKYH BEPOSATHOCTL ObITh
n3dbpaHHbIM DR.

e Holdtime: yka3sbiBaeT BpeMsi OXWOaHUS, B TEYEHUE KOTOPOro cocef YAepKMBaeTcs B
COCTOSIHUM AOCTYMHOCTMW.

e LAN_Delay: ykasbiBaeT 3agepxKy nepegadm coobuweHusa Prune B obuiem cermeHTe
ceTu.

e Override-Interval: ykasbiBaeT Bpemsi prune override, nepegaBsaeMoe B COOOLLEHUN
Hello.

Korga wmapwpytusatop PIM nonyyaeT coobuieHve Prune oT upstream-uHTepdperica, 3To
yKasblBaeT Ha TO, YTO B 00LLEM CerMeHTe CeTu CyLecTBYT apyrne downstream-nHrepdencol.
Ecnn mapwpyTtnsatopy PIM no-npexHemy Heob6xoanmo nonyyaTtb aHHble multicast, oH JormkeH
oTnpaBuTb coobuweHne Prune Override upstream-uHTepdency B TeveHWE BPEMEHMU
Override-Interval.

LAN_Delay + Override-Interval = PPT (Prune-Pending Timer). [Nocne Toro kak MmapLupytmsatop
PIM nonyvaet coobiwieHne Prune oT downstream-uHTepdenca, OH He BbINOMHAET pruning
HeMenrneHHo, a oxugaet TaMmmayta PPT. Mo ucredyennn spemenn PPT mapuwpyTtusatop PIM
BbINofHseT pruning. Ecnn Bo Bpems PPT mapwpyTtmnsatop PIM nony4vaet coobiieHne Prune
Override ot downstream-uHTepdenca, oH OTMEHSET pruning.

O6cnyxmMBaHMe OTHOLLUEHUW C coceasaMm

CoobuweHune Hello nepnogudeckn otnpaenseTcs mexay mapwpyTtusatopamm PIM. Ecnu naket
Hello He nonyyeH oT cocega PIM B TeueHne BpemeHun Holdtime, cocep cumtaeTcst HEOOCTYMHbBIM
n yaansietca ua cnucka cocegen. Jlobble nameHeHms B cocegsx PIM npueBeayT K MU3BMEHEHUIO
Tononormn multicast B cetn. Ecnn upstream-coceg unm downstream-coceg 8 MDT HegoCTyneH,
NOBTOpPHAasi KOHBEpreHumsi multicast-mapLupyTnsaumumn BoinonHseTcst cHoea  MDT nepeHocuTcs.

7.3.3.2. ConyTcTBYKOLAaA KOHdUrypaums

Bknro4yeHune ¢pyHkumm PIM-SMv6 Ha nHtepence
Mo ymonyaxuio pyHkuma PIM-SMv6 Ha nHTepdence OTKNIOYeEHa.

3anyctute KomaHgy ipv6 pim sparse-mode, 4TOObl BKIIOYUTL MM OTKIMIOUUTL (PYHKLMIO
PIM-SMv6 Ha nHTepdence.

®dyHkuna PIM-SMv6 gomxkHa BbiTb BKOYEHA Ha nHTepderice, 4Tobbl NHTEPdENC y4acTBOBan B
pabote npotokonos PIM. Ecnu cdyHkuna PIM-SMv6 oTknoveHa Ha mHTepdence, KOTOpbIn
dyHKumoHmpyeT kak DR, cratmyeckmn RP, kaHgumpat-rendezvous point (C-RP) wnun
kaHampat-bootstrap router (C-BSR), cooTBeTCTBYIOLASA pOfib NPOTOKOMA HE BCTyNaeT B CUIy.

Hactpowka uHtepBana nepegaum coobweHun Hello Ha nHtepcence
Mo ymonuyaHuto coobuweHuns Hello nepepatotcs ¢ mHTepsanom B 30 ceKkyHA.
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3anycTtute komaHgy ipv6 pim query-interval seconds, 4To6bl HACTPOUTbL UHTEPBAN Nepeaayn
coobuwennn Hello Ha nHTepdpence. 3HayeHne BapbupyeTcsa ot 1 go 65 535.

Bonblee 3HaveHue interval-seconds o3HavaeT GonblWMKA MHTEpBan nepegavvM CoobLeHni
Hello, a meHbwee 3HayeHue interval-seconds o3HayaeT MeHbLWWA WHTEpBanN nepenaydn
coobwweHuin Hello.

7.3.4. Bbibop DR

B cermeHTe o6Luen ceTn, NOAKTHYEHHOM K y4acTHUKaM rpynnbl, Bbioop DR npoBoguTcsa cpeam
cocenen PIM gns Bbibopa DR, nogknto4eHHOro K y4acTHUKaM rpynnbl.

B cermeHTe obLen cetn, NOgKNIOYEHHOM K MCTOYHMKY multicast, Bbibop DR nposoantcsa cpeamn
cocegeri PIM ans Beibopa DR, NOAKMAKYEHHOTO K UICTOYHMKY multicast.

DR nepepaeTt coobuweHne Join/Prune B HanpasneHun root-ysana MDT gna Hanpsmyto
NOAKMIOYEHHbIX YYaCTHUKOB TPYyNnbl WUNX nepefaeT [[aHHble HanpaMyr MNOAKMIHYEHHOro
ncto4yHuka multicast 8 MDT.

7.3.4.1. MprHUMN paboTbl

IP-agpec cocega u npuoputeT DR nonydaiwoTtcs m3 naketoB Hello cocegen Bo Bpems
yCTaHOBIEHUSA OTHoLWeHun coceacTaa PIM, uTobbl BeibpaTh DR.

Kntoyom k BbiGopy DR gasnstoTca npuoputetol DR 1 IP-agpeca nHtepdeincos.
MpuoputeTt nHtepdenca DR

Bonee Bbicokun npuoputeT nHTepdenca DR o3HayaeT 6onee BbICOKYHO BEPOATHOCTb TOrO, YTO
mMapLpyTusaTtop PIM 6yageT ycnewHo BblbpaH B kadecTBe DR Bo Bpems Bbibopos DR.

IP-appec nHrepcenca

Ecnu nHtepgencol mapwpytusatopos PIM umeroT oguHakoBbii npuoputeT DR BO Bpems
Bblbopa DR, cpaBHuBatoTcs IP-agpeca coceqen. bonblwnii IP-agpec o3HavaeT 6onee BbICOKYHO
BEPOSATHOCTb TOro, 4TO MappyTtusatop PIM BygeT ycnewHo BbibpaH B kavecTse DR.

7.3.4.2. ConyTcTBYHOLAA KOHdUrypaums

HacTtponka IP-agpecoB uHTepdencon
Mo ymonyaHuio onsa nHTepdencos He HacTpoeHsl IP-agpeca.
3anyctute komaHay ipv6 address, 4tobbl yctaHoBUTL IP-agpec ans nHrepdelnica.

Ecnu PIM-maplipyTtusatopbl MMeT oauHakoBbli npuoputeT DR, mapwpyTtusatop PIM c
6onbwum IP-agpecom BbibupaeTcs B kadectse DR.

Bknro4yeHune ¢pyHkumm PIM-SMv6 Ha nHTepcence
Mo ymonyanuio pyHkuma PIM-SMv6 Ha nHTepdence oTKNOYeEHa.

3anyctute KomaHgy ipv6 pim sparse-mode, 4TOObl BKMOYUTL MW OTKIIIOUUTD (PYHKLUIO
PIM-SMv6 Ha nHTepdence.

OyHKkuma PIM-SMv6 gomkHa ObiTb BKITFOYEHA Ha MHTepdbence, YTobbl MHTepdENC y4acTBOBas B
pabote npotokonoB PIM. Ecnu dyHkuna PIM-SMv6 oTknoveHa Ha mHTepdence, KOTOpbIn
dyHKUMOHMpPYeT kak DR, crtatuueckmn RP, C-RP wunu C-BSR, cooTBeTCTByKOLWAA porb
NpoTOKONa He BCTyNnaeT B CUny.

Hactpownka npuoputeTta DR nHtepdenca
Mo ymonyaHuio npuoputeT DR paBeH 1.

3anyctute komaHgy ipv6 pim dr-priority priority-value, 4tobbl HacTpouTb npuoputeT DR
MHTepdenca. 3HavyeHne npuopuTeTa HaxoaMTcsa B AnanasoHe ot 0 4o 4 294 967 294.
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Mpuoputer DR wmHTepdenca ucnonb3yetcs Ana Bblbopa DR B HanpsiMyio MNOAKMKOYEHHOM
cermeHTe cetn uHTepdenca. bonblee 3HaveHne npuopuTeTa O3HadaeT 6Gonee BbICOKYHO
BEPOSITHOCTb TOro, 4To MapwpyTtudaTtop PIM 6yaet BbibpaH B kayecTBe DR.

7.3.5. MexaHu3m BSR

B cetn PIM bootstrap router (BSR) nepnoanyeckn reHepupyeT coobuenns bootstrap (BSM),
BKMo4asa uHdopmaumo o cepun C-RP M COOTBETCTBYIOLWMX TpynnoBbix agpecax. BSM
nepegatotca hop 3a hop-om Bo Bcem gomeHe. PIM-mapuipyTmusaTopbl MO BCEW CETU NONyyarT
BSM u 3anuceiBatoT UHopmaumio 0 C-RP 1 cooTBeTCTBYHOLLMX FPYNMNOBbIX agpecax.

7.3.5.1. MprHUKMN paboTbI

B nomeHe PIM-SMv6 HacTpauBaioTcs oauH unu Heckonbko C-BSR, n BSR Bbibupaetca ua
kaHaungaToB BSR B cOOTBETCTBMM C OnNpedeneHHbIMU NpasunamMu.

7.3.5.2. ConyTtcTBYIOLAA KOHpUrypaums

HacTtponka C-BSR
Mo ymonyaHuto C-BSR He HacTpoeH.

3anyctute komaHgy ipvé pim bsr-candidate interface-type interface-number [ hash-mask-
length [ priority-value ] ], 4To6bl HACTpOUTb NN oTMeHnTbL C-BSR.

C-BSR BbIbupatoT rnobanbHoO yHUKanbHbln BSR B gomeHe PIM-SM nocpefcTBOM U3y4eHus u
Bblbopa BSM. BSR nepenaet BSM.

HacTtponka rpaHmubl BSR
Mo ymonyaxuio rpaHmua BSR He HacTpoeHa.
3anyctute komaHay ipv6 pim bsr-border, 4ToObl HACTPOUTL NNWM OTMEHUTL rpaHnLy BSR.

lMocne HacTpoKrknm 3TON KOMaHAbl ANs MHTepdenca mHTepdenc HemeaneHHo otbpacbiBaeT
nony4yeHHole BSM 1 He nepeckbinaet BSM, Tem cambiM npegoTtepailas onyanir BSM. NpaHunua
BSR He HacTpoeHa, ecnu aTa kKoMaHga He HacTpoeHa.

OnpepeneHune aonyctumoro amanasoHa BSR
Mo ymonyaHmnio BSM BSR He punbTpytoTcs.

3anyctute komaHgy ipv6 pim accept-bsr list ipv6_access-list, 4ToObl onpegenuTb wnu
OTMEHUTb amana3oH BSR.

[Mocne HacTpoMKM 3TOM KOMaHAbl onpefenserca AonycTumbii guvanasoH BSR. Ecnu aTta
KOMaHOa He HacTpoeHa, YCTPOMCTBO C BKIKOYEHHOM dyHKumen PIM-SMv6 6yaet nonyyaTb BCe
BSM.

Hactponka C-BSR gnsa orpaHMyYeHMsA guanasoHa agpecoB AeNCTBUTESIbHbIX
C-RP v gnana3soHa rpynn multicast, o6cnyxumBaembix C-RP
C-BSR nony4aet yBegomsieHnsa ot Bcex C-RP.

3anyctmute koMmaHay ipv6 pim accept-crp list ipv6_access-list, YToObl HacTpoUTL hUNbLTPALNIO
yBegomneHun ot C-RP.

lMocne HacTporkn aton KomaHabl C-BSR orpaHnyMBaeT avanasoH agpecoB OEWCTBUTENbHbIX
C-RP u gnanasoH rpynn multicast, o6cnyxumsaembix C-RP. Ecnn ata komaHga He HacTpoeHa,
C-BSR nony4aet yBegomneHns ot Bcex C-RP.

Hactponka C-BSR gna npuema naketoB C-RP-ADV ¢ cyeTumkom npecdmKcos,
paBHbIM 0

Mo ymonuaHuio C-BSR He nonyyaet naketbl C-RP-ADV ¢ cyeTumMkoM npedukca, paBHbim 0.
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3anyctute komaHay ipv6 pim accept-crp-with-null-group, 4tobbl HacTpouTb, crnegyeT nu
nonyyatb nakeTbl C-RP-ADV ¢ c4yeTymkom npedukca, paBHbim 0.

Mocne HacTponkn aton komaHabl C-BSR moxeT npuHumMaTth nakeTbl C-RP-ADV ¢ cYeTUYMKOM
npedukcos, paeHbiM 0. Ecnn ata komaHaa He HacTpoeHa, C-BSR He obpabaTbiBaeT nakeThl
C-RP-ADV c cyeT4mkoM npedmkcos, paBHbiM 0.

7.3.6. MexaHusm RP

B cetn PIM RP crtaTuyeckn HacTpamBaeTcs Unu BbibUpaeTcs AMHaMMUYECKN, Tak YTO KaKabIn
Mapwpytusatop PIM 3HaeT nonoxeHne RP. RP cnyxut root-om RPT. YcrtaHoBneHne RPT u
nepecsisika NOTOKOB AaHHbIX RPT gormkHel ucnons3oBats RP B Ka4eCTBe TOYKM NepechISiku.

7.3.6.1. MpuHUKMN paboTbI

Bce PIM-mapuwpyTtusaTopbl B sJomeHe PIM gomkHel 6biTb conocTaBneHbl C 0gHUM 1 Tem xe RP
yepes onpegeneHHbld agpec rpynnel multicast. B cetn PIM RP nogpasgensaiwTca Ha
cTaTuyeckune n guHamunyeckme RP.

Crtatunyeckasa RP

B cratnuyeckon koHdurypaumm RP agpec RP HacTpamBaeTCd HEnocpencTBEHHO Ha KaXKOoM
mMapLpyTusaTtope PIM, 4Tobbl Bce PIM-maplpyTtusatopsl B cetn PIM 3Hanu agpec RP.

OvnHamuyeckasa RP

C-RP Takke HacTpauBatoTcsa B gomeHe PIM-SMv6. Otn C-RP nepegatoT nakeTbl OaHHbIX,
cogepxawme ux agpeca n nHdopmaumio 06 obcnyxmnsaembix nmu rpynnax multicast 8 BSR B
unicast-pexume. BSR nepuognyeckn reHepupyeT BSM, koTopble cogepxaTt uHgopmMaumio o
cepun C-RP un ux rpynnosbix agpecax. BSM nepegatoTcs hop 3a hop-oM BO BCEM JOMEHe.
YcTponcTBa nomny4yarT U coxpaHaT atm BSM. DR Ha npuHMMarowen CTOPOHe UCMoSb3ayeT
anroputM xewmpoBaHUA ONs cornocTaeBneHna agpeca rpynnel ¢ C-RP, koTopbin mMoxeT
obcnyxuBaTtb rpynny. 3ateM MoxeT 6bITb onpegeneHa RP, cooTBeTCTBylOLWAA rpynnoBOMYy

agpecy.

7.3.6.2. ConyTcTBYHOLaA KOHdUrypaums

YcTtaHoBKa ctaTuyeckoro agpeca RP
Mo ymonyaxuio agpec RP He HacTpoeH.

3anyctuTte komangy ipv6 pim rp-address ipv6_rp-address [ ipv6_access-list ], 4yTobbl HacTponTb
nnn oTMEHNTb cTaTnyeckuin agpec RP ansa mapwpytusaTtopa PIM.

RP pormkeH ObiTb HAacTpoeH ans peanusaumm ASM B cetn PIM-SMv6. Bbl MoxeTe HacTpouTb
ctatnyecknn RP nnu gnHammydeckun RP.

Ecnu B cetn PIM-SMv6 HacTpoeH ctatnyecknin RP, koHdurypaumsa ctatuyeckoro RP Ha Bcex
ycTponcTtBax B gomeHe PIM-SMv6 pgomkHa ObiTb eguHooOpasHoum, 4Tobbl npegoTBpaTuTh
HeoHO3Ha4YHOCTb MapuwpyTa multicast B gomeHe PIM-SMv6.

Hactpownka agpeca C-RP
Mo ymonyaHuio agpec C-RP He HacTpoeH.

3anyctute kKomaHay ipv6 pim rp-candidate interface-type interface-number [ priority priority-
value ] [ interval interval-seconds ] [ group-list ipv6_access-list ], 4To6Gbl HacTpouTb UK
OoTMeHuTb MapwpyTtusaTop PIM B kayecTtee C-RP.

C-RP nepuogunyeckn nepegatoT yBegomneHus C-RP B BSR. VHdopmauna, cogepxallasncs B
aTux ysegomneHunsax C-RP, pacnpocTtpaHsaeTca Ha Bce ycTponctea PIM-SMv6 B gomeHe, TeM
cambiM obecneydnBas yHUKanbHOCTb conoctasnexHms RP.
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UrHopupoBaHue npuoputeta RP B HacTpoukax RP
Mo ymonuyaHuto npeanodteHne otaaetcst C-RP ¢ 6onee BbICOKMM NPUOPUTETOM.

3anyctute komangy ipv6 pim ignore-rp-set-priority, 4tobbl ykasaTb MM WrHOPMpOBaTb
npvoputeT RP npu Boibope RP ans rpynnebl.

Korga gns multicast-agpeca Heobxogumo BbiOpatb oauH RP u Heckonbko RP  moryT
obcnyxuBaTb 9TOT multicast-agpec, wcnonb3ynte 3Ty KomaHady, ecnu npuoputeTr RP
Heo6xoOuMMO WrHopupoBaTb BO Bpemsi cpaBHeHus RP. Ecnv aTa komMaHga He HacTpoeHa,
npvoputeT RP ByaeTt yunTtbiBaTbCA BO BpeMsi cpaBHeHUs RP.

Hactpouka ctatnyeckon RPnepBou
Mo yMonyaHuio NpeanoYTUTENbHBIM SBNSeTCH AnHaMmmyeckuii C-RP.,

3anyctute komaHay ipv6 pim static-rp-preferred, 4Tobbl cHavyana BblbpaTbk cTatnyeckun RP
BO Bpems Bbibopa RP.

lMocne HACTpOWMKM 3TOM KOMaHAbl CHa4ana npuHuMaeTca ctatudeckas RP. Ecnu ata komaHaa
He HacTpoeHa, cHa4vana npuHumaeTtcs C-RP.

Hactpouka BctpoeHHOM pyHKUuMN RP

Mo ymonyaHuto BCTpoeHHasa yHKUMA RP BkntoYeHa s Bcex aapecos rpynnsl IPV6, B koTopble
BCTpOeH agpec RP.

3anyctute komaHgy ipv6 pim rp embedded [ group-list ipv6_acl_name ], 4ToObl BKNIOUNTL
BCTPOEHHY0 doyHKUmo RP.

BctpoeHHas dyHkuma RP — 3710 ocobbin mexaHn3am obHapyxeHus RP B IPv6 PIM. 3toT
MexaHn3M ncnonb3yeT agpec multicast IPv6, B koTopbi BCTPoeH agpec RP, 4tobbl N03BONUTL
ycTponcTBy multicast Hanpamyo nssnekatb agpec RP n3 agpeca multicast. o ymonuyaHuio
BCTpoeHHas pyHKuma RP BknoyeHa ans Bcex agpecos rpynnbl IPV6, B KOTOpLIE BCTPOEH agpec
RP.

7.3.7. PernctpaumoHHana nHcgpopmaumsa oé nctouHuke multicast

Korga B ceTu BO3HMKaeT WMCTOYHMK multicast, DR, noakm4YeHHbI K MCTOYHMKY multicast,
nepegaet nakeT Register Ha RP, 4tobbl RP nonyunna nHgpopmaumio 06 nctouHnke multicast un
multicast-nakeTax.

7.3.7.1. MprHUMN paboTbl

DR Ha CTOpPOHE WCTOMHMKA [JaHHblIX MonyyaeT nakeT [AaHHbiXx multicast oT Hanpsamyto
NOOKITIOYEHHOrO XOCTa U MHKanNcynupyeT gaHHble multicast B coobweHne Register. 3atem oH
nepegaet coobuieHne Register Ha RP B unicast-pexxume. RP reHepupyeT 3anmch (S,G).

Ecnu 3anucb nepecbifikn  cogepxuT ucxogawmm wuHtepdenc Ha RP, RP nepeckbinaet
MHKaNCynMpoBaHHbIN NakeT AaHHbIX Ha NCXOASALWMIA NHTEePAIENC.

Ecnu y RP HeT 3anuMcu nepecbinikn TEKyLWen rpynnbl, OH 3anyckaeT Tanumep 3anycka 3anmcu
(S,G). MNo ucteuyeHun BpemeHn Tarmepa RP nepegaeT coobwieHne Register-Stop Ha DR u
yaansiet 3anucb. [locne Toro, kak DR Ha CTOpOHe MUCTOYHWMKA AaHHbIX noriyyaeT coobLieHve
Register-Stop, DR nepegaeT probing-naket (naket npoBepKn) OO WUCTEYEeHUa Tanmepa
coobLeHna Register-Stop.

Ecnun DR He nony4yaet coobuieHne Register-Stop, nocne ncreyeHnsa tanmepa DR Ha cTopoHe
NCTOYHMKA AaHHbIX MHKancynupyeT multicast-gaHHble B coobuweHne Register u nepegaet ux RP
B Unicast-pexunme.

Ecnn DR nonyyaet coobuweHue Register-Stop, oH BO306HOBMASET 3adepXXKy M MOBTOPHO
nepegaet probing-nakeT 40 UCTEYEHMS 3a0EPXKKN.
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7.3.7.2. ConyTcTBYlOLAA KOHUrypaums

HacTponka o6HapyxeHusa aoctynHoctTu naketoB Register RP
Mo ymMonyaHuio gocTynHocTe RP He o6HapyxeHa.

3anyctute komaHgy ipv6 pim register-rp-reachability, 4ToGbl yCTaHOBUTL UM OTMEHWUTb
obHapyxeHune goctynHoctTn RP.

Ecnun Heobxoaumo onpepenuTb goctynHocTb RP ans nakeTta Register, nepegasaemoro oT DR k
RP, Bbl MOXeTe HacTpouTb 3Ty KOoMaHAy. [locrne HacTponku 3Ton koMaHabl AoCcTynHocTb RP
oGHapyxuBaeTcst 4o Toro, kak DR nepenaet naket Register Ha RP. To ectb DR 3anpaluvBaet
Tabnuuy unicast-mapwpyTtusaumm n ctatumdeckyro Tabnuuy multicast-mappyTmnsauymm, 4YToobI
NpoBEpUTb, CYLLECTBYET N MapLlpyT, AoCTynHbIn ons RP. Ecnun HeT, DR He nepenaeT nakeT
Register.

Hactpounka RP ansa ¢ounbTpauum naketoB Register
Mo ymonuaHuto RP paspeluaeT Kaxabli 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 | } onsa BknYeHUa nnu oTknodeHns RP gns
dunbTpaLmmn nonyvYeHHbIX NnakeToB Register.

Utobbl mnbTpoBaTth NonyveHHble nakeTbl Register Ha RP, HacTponTe aTy KomaHay. Ecnu aTa
KOMaHOa He HacTpoeHa, RP paspelwaet kaxgblM nonydveHHbld nakeT Register. Ecnn aTta
KOMaHda HacTpoeHa, obpabaTbiBaoTCA TONbKOo Te nakeTbl Register, agpeca MCTOYHMKA W
rpynnoBble agpeca KoTopbiX paspeweHsl ACL. B npoTtuBHOM cnyyae nakeTbl Register
OTUMLTPOBbLIBAOTCA.

HacTtpoiika orpaHuyeHusi CKOpOCTM Nepepayun Ana naketoB Register
Mo yMonyaHuio CKOpoCTb Nepeaaqn naketos Register He orpaHnyeHa.

3anyctute komangy ipv6 pim register-rate-limit rate, 4TO0GbI HacTpouTb, cregyet nu
orpaHu4MBaTh CKOPOCTb Nepeaayn nakeToB Register.

Ecnu B 3TOM kOMaHAe yCTaHOBMEHO 3Ha4YeHre NO, CKOPOCTb NepeaayYn He orpaHMymnBaeTcs. JTa
KoOMaHOa wucnonb3yeTca AN HacTPOMKW CKOPOCTU nepefadn naketoB Register ¢ agpeca
multicast-rpynnel (S,G), a He ckopocTu nepegaydn naketoB Register Bcen cuctemsi.

Hactpoika pacyeta KOHTpoONibHOM CyMMbl nNaketa Register Ha ocHoBe Bcero
nakeTta Register

Mo ymonyaHu KOHTponbHasi cymMMa B nakeTe Register paccunMTbiBaeTcs B pexume Mo
YMOMYaHuto, ykasaHHOM B NPOTOKOrIe.

3anyctute komaHay ipve pim register-checksum-wholepkt [ group-list ipv6_access-list ],
4TOObI YCTAHOBUTL AJIMHY NakeTa AN pacyeTa KOHTPOSNbHON CyMMbI.

Ecnu ans pacyeta KOHTPOMNbHOM CyMMbI NakeTa Register ucnonb3yeTcs BECb NakeT NpoTokona
PIM, BKntoYas MHKancynMpoBaHHbI nakeT multicast-oaHHbIX, MCNonb3yiTe 3Ty KoMaHay. Ecnu
3Ta KoMaHaa He HacTpoeHa, KOHTPOrbHas CyMMa B nakeTe Register paccumTbiBaeTcs B pexume
Mo YyMOM4YaHUIo, yKazaHHOM B NMPOTOKOIE.

Hactpoika ucxogHoro agpeca naketoB Register

Mo ymonyaHuMio agpec MCTOYMHMKA nakeToB Register ncnonb3yeT agpec uHtepgenca DR,
NOOKITHOYEHHOrO K UCTOYHMKY multicast.

3anycTtute KomaHay ipv6 pim register-source { ipv6_local_address | interface-type interface-
number } Ans HacTpoWKM ncxogHoro agpeca naketos Register.

YTtobbl HAaCcTpoMTL agpec UCTOYHUKA NakeToB Register, nepegaBaemblx n3 DR, ucnonesyirte aTty
KomaHay. Ecnu ata komaHOa He HacTpoeHa unm B 3TON KOMaHAe YCTaHOBNEHO 3HayeHne no, B
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kKayecTBe agpeca MUCTOYHMKa nakeToB Register ucnonesyetca agpec uHTepdenca DR,
NOOKIMHOYEHHOro K MCTOYHMKY multicast. Ecnn ncnonbsyeTca napameTp agpeca 3Ton KOMaHabl,
HaCTPOEHHbIN agpec AomkeH OblTb AOCTYNHbIM unicast-mapwpyTtom. Ecnn mncnonbsyetcs
napameTp UHTepdenca aTon KoMaHabl, 3TOT UHTepdenc MoxeT GbiTb loopback-uHrepgencom
unu uHTepdencoMm apyrmx TUMNOB, a agpec uHTepdenca [omkeH ObiTb 0OBbABMEHHBIM
unicast-mapLipyToM.

Hactpouka BpemeHu nogaBrneHns naketoB Register
Bpems nogaeneHuns naketoB Register no ymonyaHuio coctaensietT 60 cekyH.

3anyctnte komaHgy ipv6 pim register-suppression seconds, 4ToGbl HACTpPOUTbL BpPeEMS
noaasneHus.

Ecnu ata komaHga ucnonb3dyeTcsi Anst HACTPOWKM BpeMeHu nodasneHusi naketoB Register,
HacTponka 3HaveHuss Ha DR n3meHuT Bpems nogasneHusi naketoB Register Ha DR. Ecnu
KomaHga ipv6 pim rp-register-kat seconds He HacTpoeHa, onpegeneHne 3HaveHus Ha RP
n3meHunt Bpems keepalive Ha RP.

Hactpoika BpemMeHU NpoBepKM NyCTbIX NakeToB Register
Bpems nposepku (probing) no ymonyaHuio coctaenseT 5 cekyHa.

3anyctute komaHgy ipv6 pim probe-interval interval-seconds, 4Tobbl yCTaHOBUTL BpeMs
NPOBEPKMU.

DR ncto4vHuka nepegaet nycton nakeT Register B RP B TedeHne onpeneneHHoro nHTepeana ao
ncTedyeHns BpeMeHu nofdaBneHus naketa Register. 3TOT MHTepBan SBNSETCA BpeMeHeMm
npoBepkn. Bpems npoBepku Mo yMONYaHWo COCTaBnseT 5 CeKyHA.

HacTponka 3HauyeHus BpemeHu Taumepa RP KAT

Mo ymonuyaHuio ncnonbayetcs 3HadeHne KAT no ymonyanuo. 3HadeHne KAT no ymonyaHuo =
BpeMs nogasneHus perncTpaumm x 3 + Bpems obHapyXeHus perucrpaumu.

3anyctute koMmaHgy ipv6 pim rp-register-kat seconds, 4Tobbl yCTaHOBUTL BpeMsd Tanmepa
KAT.

UTtobbl HacTpouTh BpeMmsi keepalive naketoB Register ¢ agpeca rpynnel multicast (S,G) Ha RP,
NCMNonb3ynTe Ty KOMaHay.

7.3.8. CospgaHue RPT

Korga yyacTHUK rpynnbl nosiBnsieTca B ceTn, DR, NOAKMIOYEHHbIN K y4aCTHUKY rpynnbl, nepegaeT
naket Join B HanpaeneHun RP gns ycraHonenus RPT. Ecnu B ceTn ecTb CTOYHMK multicast,
multicast-nakeT, nepeaaBaembii Ha RP, MOXeT 4oCTu4b YneHa rpynnbl no RPT.

7.3.8.1. MprHUMN paboTbl

Mpouecc cosgaHusa RPT BeirmsanT criegyowmnm o6pasom:

1. DR Ha npuHumatowen ctopoHe nonydaet naket MLD (*,G)Include report ot
nonyvartens.

2. Ecnun DR Ha npuHumatoLlen ctopoHe He asnsietca RP rpynnel G, DR Ha
NPUHUMALOLLEN CTOPOHE nepedaeTt oaunH naket (*.G)join B HanpaeneHun RP.
Upstream-ycTponcTBO, KOTOpOe nony4vaeT nakeT (*.G)join, nepenaet naket (*.G)join B
HanpasneHun RP. MakeT (*.G)join nepegaeTca hop 3a hop-om go Tex nop, noka RP
rpynnbl G He nony4nT nakeT (*.G)join, ykasbiBaowmn, 4to DR Ha npyHMMatoLwen
CTOPOHe npucoeanHsaeTtcsa Kk RPT.

3. Korga xocCT ncTouHuKa gaHHbIX nepegaeT multicast-gaHHble rpynne, nCxogHble

AaHHble MHKancynmpyoTca B coobuleHre Register n nepegatotca RP B
unicast-pexxume DR Ha CTOpOHE MCTOYHMKA OaHHbIX. RP gekancynupyeTt coobueHune
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Register, nasnekaeTt nakeT AaHHbIX U 3aTEM MepechINnaeT ero KaKaomMy y4acTHUKY
rpynnel no RPT.

4. RP nepepaet naket (S,G)join B DR Ha CTOpPOHE UCTOYHUKA OaHHbIX, YTOObI
npucoeanHNTLCA K SPT 3TOro UCTOYHMKA AaHHbIX.

5. Tocne Toro kak SPT oT RP k DR Ha CTOpOHE UCTOYHWMKA AaHHbIX YCTAHOBMEH, NAKeThbI
AaHHbIX OT UCTOYHMKA AaHHbIX nepeaatoTcs Ha RP no SPT 6e3 nHkancynsaumu.

6. Koraa nepsbin nakeT multicast-gaHHbix gocturaet RP no SPT, RP nepegaet
coobueHne Register-Stop DR Ha CTOpPOHE MCTOYHMKA AaHHbIX, 4TOObl N03BONUTL DR
OCTaHOBUTb MHKancynsumo naketos Register. MNocne Toro, kak DR Ha cTopoHe
NCTOYHMKA AaHHbIX NonyyaeTt coobueHne Register-Stop, OH He nHkancynupyeT
nakeTbl Register, a nepegaet nakeTbl Register Ha RP no SPT nctouHnka gaHHbix. RP
nepecbinaet nakeTbl Register kaxxgomy yyacTHuky rpynnsl no RPT.

7.3.8.2. ConyTtcTBYlOLanA KOHpUrypaums

HacTponka nHtepBana nepeagaym naketoB Join/Prune
NHTepBan nepegaun naketos Join/Prune no ymonyaHuto coctaensieT 60 cekyH.

3anyctute komaHgy ipv6 pim jp-timer seconds, 4ToObl yCTaHOBUTb WMHTEpPBan nepenaqn
naketoB Join/Prune.

Utobbl M3MeHUTb UHTepBan nepedayn naketoB Join/Prune no ymon4yaHuio, HacTpouTe 3Ty
komaHgy. Ecnu ata komaHga He HacTpoeHa, vHTepBan nepefadv naketos Join/Prune no
ymornyaHuio coctasnset 60 cekyHa.

7.3.9. Co3paHue SPT

Korga makeT gaHHbix gocturaet DR, nogkntoyYeHHOro K ydacTHUKY rpynnbl, DR, NOAKMOYeHHbIN
K yyacTHWKY rpynnbl, nepegaeT nakeT Join B HanpasneHuM WCTOYHMKA multicast ans
ycTaHoBneHusa SPT. 3atem multicast-nakeTbl nepecbinatnTea no SPT, Tem cambiv pasrpyxas
RP B RPT u ymeHbwas konnyectBo hop-oB oT DR Ha CTOpOHE WCTOYHMKA AaHHbIX K
NPUHUMaIOLLEN CTOPOHE.

7.3.9.1. MprHUMN paboTbI
Mpouecc cosgaHusa SPT BbIrnaauT cnegyrowmm obpasom:

DR Ha npuHumatoLern ctopoHe nepegaet nakeT (*,G)join B DR Ha ncxoasiien ctopoHe no SPT.
Maket (*,G)join nepegaetcs hop 3a hop-om Ao Tex nop, noka DR Ha ncxoaswien CTOpoHe He
nony4ut naket (*,G)join, o6pasya SPT.

7.3.9.2. ConyTtcTBYKOLAA KOHdUrypaums

Mo ymonyaHuio nepekntoyeHne SPT OTKHOYEHO.

3anyctuTte komaHay ipv6 pim spt-threshold [ group-list ipv6_access-list ], 4ToGbl HACTPOUTB,
criegyet nu 3anyckatb nepeknoyeHe SPT.

lMocne HacTponku 3Ton KoMaHabl, korga DR nony4vaet naket (S,G) OT nepBOro yneHa rpynnsol,
reHepupyeTca ogHo coobuweHne PIM Join, koTopoe nepecbinaetcss RP ons cosgaHus «gepeBay
SPT. Ecnu group-list onpegeneH, onpeneneHHas rpynna nepeknovaetca ¢ RPT Ha SPT. Ecnu
B 9TOW KOMaHAe yCTaHOBIIEHO 3HayeHue No u group-list He onpeaeneH, nepekntoyene ¢ RPT
Ha SPT oTkrtoyaeTcs, 1 YCTPONCTBO nepeHanpasnseTcsa Ha RPT n nepegaeT UCTOYHUKY OOWMH
naket Prune. Ecnn B 3TOM KOMaHAe yCTaHOBMEHO 3HadeHue Nno, group-list onpegeneH, a
onpegeneHHbln cnucok ACL asnsieTcst HacTpoeHHbIM crimckom ACL, cnncok ACL, CBA3aHHbIN CO
CMNCKOM rpymnmn, OTMEHSETCS, U BCEM rpynnam paspeLlueHo nepeknodeHne ¢ RPT Ha SPT.
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7.3.10. Moagenu ASM n SSM

PIM-SM nopgepxuneaeT ase mogenu multicast: ASM 1 SSM. B mogenn ASM npuemHuK
multicast-gaHHbIX yKasblBaeT TONbKO Ha NpucoeauHeHue K rpynne multicast G, HO He ykasbiBaeT
NcTOYHUK multicast S. B mogenu SSM npuemMHuk multicast-gaHHbIX MOXKET YKasaTb Kak MCTOYHMK
multicast S, Tak 1 rpynny multicast G.

NPUMEMYAHMUE: koroa mogenb SSM peanusyetcs yepes IPv6, HeobxoaMmo mcnonb3oBaTb
MLDv2 gns ynpaBneHuUsi OTHOLIEHUSIMU YYaCTHUKOB MeXOy XocTaMu M YCTponcTBamu, a
PIM-SMv6 Heob6xoaumo ncnonb3oBaTth A51S NOAKIYEHNs] YCTPOWCTB.

B mogenn SSM npuemHuk multicast 3apaHee y3HaeT 06 nctoyHmnke multicast (S,G) nocpeacrTeom
HEKOTOPbIX KaHanoB (Takux Kak MoslydeHne J0CTyna K cepBepy uUnm nonyyeHve obbaBneHun).
Koraa npuemHuky multicast Heobxoanmo 3akasatb cepBuc multicast, oH Hanpsimyio nepegaet
naket MLD(S,G) Join ycTporcTBy nocnegHero hop-a, Hanpumep, kak nokasaHo Ha criegyroLwem
PucyHke. Multicast-npuemHnk 1 nepepaet naketr MLD(S,G) Join gns  yTBepXaeHus
multicast-cepuca (S,G). MNocne nonydeHus naketa MLD(S,G) Join ot multicast-npyemHuka
YCTPOMCTBO nocrnegHero hop-a nepepaet naket PIM(S,G) Join k nctouHnky multicast hop 3a
hop-om, Hanpumep, kak nokasaHo Ha criegyrowem PucyHke, nocne, nony4ms naket MLD(S,G)
Join ot multicast-npuemuuka 1, R1 nepegaet naket PIM(S,G) Join Ha R3, KoTopbI nepegaet
naket PIM(S,G) Join Ha R4. B pesynbtate yctaHaBnueaetca SPT ot multicast-npuemHuka K
ncTovHMKy multicast.

—» MLDv2 Join —» PIM(S5,G)Join ----p Multicast Stream

R1

.e

MpuemHuk 1 MpuemHuk 2

PucyHok 7-5.

Ansa peanusauun mogenn SSM Heo6XoOUMO BbINOSIHEHME CEAYOLMX YCIOBUNA:

e [lpuemHuk multicast 3apaHee y3HaeT uHdopmaumio 06 mctouHmke multicast (S,G)
nocpeacTBOM HEKOTOPbIX kaHanoB. NpuemHuk multicast nHuuumnpyet naket MLD(S,G)
Join K xxenaemomy cepsucy multicast.

e MLDv2 pomxeH ObiTb BKMOYEH Ha WHTepdence ycTponcTBa nocnegHero hop-a,
NOAKMOYEHHOro K npuemMHuky multicast. MLDv1 He nogaepxumBaeTt SSM.
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e PIM-SM n SSM gomkHbl GbiTb BKMHOYEHbI HA MPOMEXYTOYHbBIX YCTPOUCTBAX MexXay
npuemMHukomM multicast 1 ucToyHMKOoM multicast.

NMPUMEYAHMUE: nocne BknoveHUs pyHKumn SSM guanasoH rpynn SSM no ymonyaHuio —
FF3x::/32. Bbl MOXeTe 3anyCTuTb KOMaHAy, YTobbl UAMEHUTb rpynmnoBoM Anana3oH SSM.

Mogenb SSM umeet cneaytoLime oCOBEeHHOCTH:

e B wmogenn SSM npuemHuk multicast moxeT 3apaHee y3HaTb WHGOpMauuo 00
ncTouHMke multicast nocpeacTBOM HEKOTOPbIX KaHanoB (Hanpumep, nony4as
o6bsBneHnsa unu obpaluasicb K ykazaHHOMY cepBepy).

e Mopgenb SSM npeacTtaBnsieT cobon onpeaeneHHoe noamMHoxecTBo PIM-SM wu
obpabaTtbiBaeT ToNbKO coobueHnsa PIM(S,G) Join u PIM(S,G) Prune. OH oTbpackiBaeT
coobueHus, oTHocsiIlmneca K RPT, B npeaenax ananasoHa SSM, Hanpumep coobLieHns
PIM(*,G) Join/Prune. Ons naketoB Register B AvanasoHe SSM OH HeMeaneHHo
oTBedvaeT naketoM Register-Stop.

o B mogenn SSM He Tpebyetca RP, a Takke He TpebyeTcs BbIGOp U pacnpocTpaHeHune
coobweHnn RP. YctanHoBneHHbiM MDT aBnsetca SPT B SSM.

7.4. KoHdurypauus
7.4.1. HacTtpouka oCHOBHbIX ¢pyHKLMK PIM-SMv6

7.4.1.1. AdpdeKkT KoHUrypaumm
o Cospante cetb PIM gna npegoctaesneHuns ycnyrm multicast IPv6 ans MCTOYHWUKOB
AaHHbIX M NONb30BaTENbCKUX TEPMUHANIOB B CETU.

e MoryTt nogoepxmBaTbca 00e Mnu ogHa u3 AByX Mogenen obcnyxumeanma multicast
(ASM 1 SSM).

7.4.1.2. NMpnmeyaHunn

e PIM-SMv6 gomkeH ncnonb3oBatb OYHKUMIO unicast-mapupyTtusaumm IPv6.

e Ecnu cetb PIM gomkHa nogaoepxmeaTtb multicast-cepsuc mogenn SSM, Heobxoanmo
HacTpouTb MLDvV3 unu conoctaeneHne SSM.

7.4.1.3. LLlarn HacTpounku

Bknro4yeHue cpyHKumn multicast-mapwpyrtusauum IPv6
e ObgszaTtenbHbIN.

o  O®yHkuMsa multicast-mapwpytusaumm IPv6 pgomkHa OblTb BKMAKOYEHA HA  KaX4oM
MapLUpyTM3aTope, ECNN HEe yKa3aHO MHoe.

BkntoyeHune cpyHkumm PIM-SMv6
e ObgszaTtenbHbIn.

o OyHkumio PIM-SMv6 cnegyeT BKIIOUYMTbL Ha Cneaylowmnx MHTepdencax, ecrnm He
yKasaHO MHoe: MHTepencbl CoeanHEHUsT MapLUpyTM3aTopoB, MHTEPdENC, KOTOPbIN
pabotaeT kak ctatuyeckun RP, C-RP mnnu C-BSR, nHTepdenc onst nogkroyeHnsa K
NCTOYHMKY Mmulticast n nHTepdenc ana NOAKIYEHNS K NONb30BaTENBCKOMY XOCTY.

BkntoyeHne naccuBHoro pexuma PIM-SMv6

e B cemm PIM, ecnu wuHTepdency HeoOXOAMMO nonyyatb TOMbKO MakeTbl
multicast-aaHHbIX 1 eMy He TpebyeTcst y4acTBOBaTb B YCTAHOBMEHUMN TOMOSIOMN CETU
PIM, nutepdenc MoxXHO HacTpouTb ANt paboTbl B NACCMBHOM pexnme PIM-SMv6.
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®dyHKuMA naccmBHoro pexuma PIM-SMv6 pomkHa ObiTb BKMtOYEHa Ha Crieaytowmx
UHTepdencax, ecrnm He ykasaHO MHoe: MHTepdenc ANnA MNOAKMIOYEHUS TYMUKOBOrO
CeTeBOro YyCTPOMCTBA K MNOSib30BaTerbCKOMY XOCTY. [locne HacTpoOWKM MacCUBHOMO
pexuma PIM-SMv6 aToT MHTepdenc He nepedaeT 1 He NpuHMMaeT nakeTbl PIM.

HacTtponka RP

Ecnn cetb PIM pomxHa nogaep»xueatb cepeuc multicast mogenn ASM, Heobxoammo
HacTpoutb RP.

CyuwecTteyeT Tpu MeToga HacTpomkm RP: HacTpoka Tonbko cTatudeckon RP,
HacCTpoKnKa TONbKO AnHamumyeckon RP 1 HacTporka ctatnvyeckon n guHammyeckon RP.
Ecnu HacTpoeHbl Kak cTtaTuyeckass RP, Tak n amHamuyeckaa RP, anHamuyeckaa RP
sABNdeTcs NpeanoyYTUTENbHON.

HacTtpoinka crtatndeckonn RP: Ctatmnyeckad RP gomkHa ObiTb HACTPOEH Ha KaXkaom
MapLUpyTM3aTope, €CNN He YKa3aHo UHoe.

Hactponka guHamumyeckon RP. C-RP unu C-BSR cnegyeT HAacTpouTb HA OOHOM UK
HECKONbKNX MapLUpyTU3aTopax, eCcrfiv He yKka3aHo MHOe.

BknioyeHue SSM

Ecnn cetb PIM gomkHa nogaepxmBath cepsnc multicast mogenn SSM, SSM gorkeH
ObITb BKIOYEH.

SSM gornxeH ObITb BKIOYEH Ha KaXaoM MapLLpyTM3aTope, eCinn He Yka3aHo MHoe.

7.4.1.4. NpoBepka

Cpenante, 4toObl MCTOYHMK multicast B ceTu OTMpaBnAn nakeTbl rpynnam B npegenax
ananasoHa ASM n SSM, 1 XoCT nonNb3oBaTesis NPUCOEANHUIICA K rpynnam.

MpoBepbTe, MOXET NN XOCT MONb30BaTeNsl YCMEeLHO MnonyvaTb NakeTbl U3 Kaaow
rpynnbi.

MpoBepbTe, Co3AaHbl MM Ha MapLupyTU3aTopax NpaBuibHbIE 3aMMCU MapLUpyTM3aLmm
PIM-SMv6.

7.4.1.5. CBA3aHHbIe KOMaHAbI

Bknro4yeHune cpyHKumMm multicast-mappyrtusauum IPv6

KomaHga ipv6é multicast-routing
KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexXunm

BkntoyeHune cpyHkumm PIM-SMv6

KomaHga ipv6 pim sparse-mode
KomaHaHbIn Pexnm HacTponkm nHtepdernica
peXunm

PykoBoacteo no | Mpexage yem Bkno4vatb yHkumo PIM-SMv6, BknounTte  (PyHKUMIO
NCMONb30BaHUIO | Nnepecbifikn  multicast-mapLupyTtmnsaumm B pexume  rnodanbHon

KoHgurypauun. B npotvBHOM criyyae nakeTbl multicast-gaHHbIX HEe MoOryT
ObITb NepeHanpaeneHsbl, aaxe ecnu pyHkuma PIM-SMv6 BkntoyeHa.
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Korga pyHkumsa PIM-SMv6 BkntoveHa, MLD aBToMaTu4eCcku BKNio4aeTcH Ha
Kakgom nHtepdence 6e3 py4yHon HaCTPOMKN.

Ecnn Bo BpeMsa HacTpoWku 3TOM KOMaHAbl oTobpaaeTcs coobuleHue
«Failed to enable PIM-SMv6 on <interface name>, resource temporarily
unavailable, please try again» («He yganocb Bkmounte PIM-SMv6 Ha <
interface name>, pecypc BpeMEHHO HeAOCTYNeH, MOBTOPUTE MOMbITKY»),
nonpobynTe HAaCTPOUTL 3Ty KOMaHAy eLle pas.

Ecnn noseunocb coobuweHne «PIM-SMv6 Configure failed! VIF Ilimit
exceeded in NSM!!!» («Owwnbka HacTponkn PIM-SMv6! lNMpeBbiweH numnT
VIF B NSM!l!») oTobpakaeTcss BO BpemMs HACTPOWKW 3TOW KOMaHAbl,
HacTpoeHHoe Konu4yecTBOo mMmulticast-nHtepdencoB goctmraeT BepXHero
npegena multicast-nHTepdencoB, KOTOPblE MOXHO HacTpoUTb Ha
yctponctee. Ecnn  dyHkumio PIM-SMv6  no-npexHemy Heobxogumo
BKMIOYNTb Ha MHTepdence, yoanute HEKOTOPbIE HEHYXHble MHTEPdENCHI
PIM-SMv6 unu PIM-DMv6.

Ecnun untepdenc nveeT TyHHENbHbLIN TUMN, TOMBKO TYHHENb KOHdUrypaumm
60ver4, TyHHenb koHdurypaumm 60verd GRE, TyHHenb KoHdwurypauum
60ver6 n TyHHenb 60ver6 GRE noggepxuBaroT dyHKumoo multicast IPv6.
®yHKumo multicast Takke MOXHO BKMOUYNTb HA TYHHENbHbIX MHTEpdencax,
KOTopble He noaaepkueatoT PyHKUMIO multicast, HO Npu 3TOM 3anpockbl He
oTobpaxatoTcs, a multicast-nakeTbl HE NPUHUMAIOTCA N HE NepeaaroTCs.

Multicast-TyHHenn mMoryT ObiTb YCTaHOBMEHbLI TOMBbKO Ha nopTtax Ethernet.
BctpoeHHble TyHHenn n QoS/ACL gna multicast-nepegayn gaHHbIX He
nogaepxunBaroTcs

Bknro4yeHune cpyHKunn naccuBHoro pexumma PIM-SMv6 (PIM-SMv6 PASSIVE)
KomaHga ipv6 pim sparse-mode passive
KomaHaHbIn Pexnm HacTponkm nHtepdenca
pexvm

PykoBoacteo no
MCNONb30BaHNIO

Mpexge uyem BkMyaTbh dyHKunio PIM-SMv6, Bknounte yHKUMIO
nepeagpecauun multicast-mapwpytmsaumm B pexume  rnobanbHon
KOoHJurypauun. B npotvBHOM criydyae nakeTbl multicast-gaHHbIX HEe MOryT
ObITb NepeHanpasneHbl, Jaxe ecnu BKMYeHa QYHKUMS NacCUBHOIO
pexuma PIM-SMv6.

Korga dpyHkumsa PIM-SMv6 BkntoueHa, MLD aBToMaTnyeckn BKoHaeTCst Ha
KaXkgoMm nHtepderice 6e3 py4yHON HAaCTPOMKM.

NHTepdenichl ¢ pyHKUMEN naccnBHOro pexunma PIM-SMv6 He npuHumMatoT
n He nepegarT naketol PIM, HO moryT nepecbinaTb multicast-nakeTbi.
Takum o6pasom, pexuMm naccuMBHoro pexuma PIM-SMv6 o6bivHO
HacTpavBaeTcd Ha uWHTepdence TYNUKOBONO CETEBOrO0 YCTPOMWCTBA,
NMOAKMIOYEHHOr0 K MOMb30BaTeNbCKOMY XOCTY, 4TOoObl npeaoTBpaTuTb
dnyauHr naketos Hello PIM ypoBHSA 2
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HacTtpounka ctatuyeckoro RP

KomaHga ipv6 pim rp-address ipv6_rp-address [ ipv6_access-list |

Onucanwne ipv6_rp-address: ykasbiBaeT IPv6-agpec RP.

napameTpa ipv6_access-list: ccbinaetcs Ha cnucok ACL IPv6 Ansi orpaHWyeHus
AnanasoHa agpecoB rpynnbl, obcnyxmBaemoro crtatnyeckum RP.
MooaepxmBaeTcsa MMeHoBaHHbIM ACL

KomaHaHbIn Pexunm rnobanbHon koHdurypauum

PEeXNM

PykoBoacteo no
NCMNOMb30BaHUIO

MoxHo HacTpouTb ctatudeckne multicast RP. Ctatndeckas RP n C-RP
MOFYT COCYLLEeCTBOBATb.

MpumeyaHns:

1. Ecnv n mexaHnam BSR, v ctatnyeckas koHdurypaumsa RP acpdekTBHbl,
ANHaMmn4yeckas KoHurypaumsa npeanodTuTenbHa.

2. Cnncok ynpasneHns MOXHO UCMNONb30BaTh A CTaTUYECKOW HAaCTPONKK
agpeca RP anga Heckonbkux rpynn multicast (¢ ncnonssosannem ACL) nnu
Bcex rpynn multicast (6e3 mucnonb3oBaHua ACL), HO OgMH CTaTUYECKUN
agpec RP Henb3sa ncnonb3oBaTb HECKOMLKO pas.

3. Ecnn ogHy n Ty e rpynny oGcnyXmnBaroT HECKOMbKO cTaTtuyeckux RP,
npeanoYTUTENBHO MUCNOMb3oBaTh ctatnyeckun RP ¢ Gonbwunm agpecom
IPV6.

4. [lenctByloT TONbko multicast-rpynnel ¢ agpecamu, paspeLueHHbimun ACL.
Mo ymonuyaHuio paspelueHbl Bce multicast-rpynnbi.

5. MNocne 3aBepLUeHNs HACTPOMKM CTaTMYeCckuin agpec uctodHnka RP 6yaget
BCTaBleH B APEBOBUOHYIO CTPYKTYpY cTaTuyeckomn rpynnbl RP Ha ocHoBe
avanasoHa rpynn. Ctatudeckas rpynna multicast B kaxxgom guanasoHe
rpynn nogaepXmBaeT CTPYKTYpPY CBA3AHHOIrO Cnucka OAHOW CTaTU4eCKOW
rpynnbl RP. 3TOT CBSA3aHHbLIA CNUCOK YMNOpPSAOYeH MO yObiBAHUIO
IPv6-agpecoB. Ecnu gna rpynnoBoro AwuanasoHa BbldopaH RP, 6yaer
Bbl6paH RP ¢ Hanbonbwnm agpecom IPV6.

6. MNpwv yoanenun ctatudeckoro agpeca RP atoT agpec yganseTcs us Bcex
CyLlecTByOWMX rpynn, a B kayectBe agpeca RP Bbibupaetcs agpec u3
CYLLECTBYIOLLEN CTaTUYECKON ApEeBOBUOHOM CTPYKTYpbl RP

Hactpownka C-RP

KomaHga ipv6 pim rp-candidate interface-type interface-number [ priority priority-

value ] [ interval interval-seconds ] [ group-list ipv6_access-list |
Onuncanne interface-type interface-number: ykasbiBaeT nms nHTepdpenca. toT agpec
napameTpa nHTepdenca ncnonb3yetcs kak agpec C-RP.

priority priority-value: onpegensiet npuoputetr C-RP. 3HauyeHue
BapbupyeTca oT 0 go 255, 3HayeHune no ymonyaHuio — 192.
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interval interval-seconds: ykasblBaeT WHTepBan nepegayn coobLieHui
C-RP B BSR, B cekyHaax. 3Ha4eHue Bapbupyetca ot 1 oo 16 383, 3HayeHue
no ymon4yaHuio — 60.

group-list ipv6_access-list: ccbinaetca Ha cnucok ACL IPv6 pgns
orpaHMyYeHnss guanasoHa agpecoB rpynnbl, obcnyxuBaemoro C-RP.
MooaepxmBaeTcsa MMeHoBaHHbIM ACL

KomaHgHbIn
peXxnm

Pexwum rnobanbHon KoHUrypaumm

PykoBoacteo no
NCMNOMb30BaHUIO

B npoTokone PIM-SMv6 RPT, CO3JaHHbIN c MOMOLL|bIO
multicast-mapLpyTtnsauum, ncnonbdyet RP B kayectBe root-ysna. ocne
Bblibopa BSR Bce C-RP nepuoanyeckn nepeaatoT coobuueHus C-RP B BSR
B Unicast-pexunme, a 3atem BSR pacnpepensier cooblieHuss no Bcemy
AomeHy PIM.

UTtobbl ykasaTb uHTepdenc B kayectse C-RP onpegeneHHoro guManasoHa
rpynnel, BKNto4MTe B 3Ty komaHay napametp ACL. ObpaTtute BHUMaHue,
YTO pacyeT rpynmnoBoro AuanasoHa OCHOBaH TOMbKO Ha paspelUeHHbIX
3anucax ynpaeneHua goctynom (ACE), a 3anpeweHHble 3anucu ACE B
pacyeTe He y4acCTBYIOT.

Ecnn B komaHge He ykasaH group-list ipv6_access-list, o6cnyxunsarorcs
BCE rpynnbl

HacTtponka C-BSR

KomaHga ipv6 pim bsr-candidate interface-type interface-number [ hash-mask-
length [ priority-value ] ]

Onucanne interface-type interface-number: ykasbiBaeT nms nHTepdenca. SToT agpec

napameTpa MHTepdenca ncnonb3yeTcs kak agpec C-BSR.
hash-mask-length: ykasbiBaeT onvHy X3l-Macku. 3Ha4YeHne BapbupyeTcs
ot 0 go 128, 3HayeHne No ymonyaHmio — 126.
priority-value: ykasbiBaeT npuoputeT. 3HadyeHne Bapbupyetcs ot 0 go 255,
3Ha4YeHne No ymondaHumio — 64

KomaHaHbIn Pexunm rmobanbHon KoHdurypauum

peXunm

PykoBoactBo no
NCNOSb30BaHMIO

B pomeHe PIM-SMv6 pomxkeH cywectBoBaTb yHukanbHbii BSR. BSR
cobupaet 1 nybnmkyet nHdopmaumio o RP. YHukanbHbIn n3sectHbii BSR
BblOnpaeTca n3 Heckonbkux C-BSR nocpeactBom BSM. Bce C-BSR
cuyuTaroT, 4YTo OoHM ABnatTcs BSR, npexage yem ysHaioT nHdopmaumio o
BSR. OHu nepuogunydeckn nepepatotr BSM, copgepxawme agpec BSR un
npuoputeT B AoMeHe PIM-SMv6.

OTy KOMaHOy MOXHO WCMNoNb30BaTb, 4YTOObI MO3BONUTL YCTPOWCTBY
nepegasaTb oanH BSM Bcem coceasm PIM, ncnonb3ys BblAeneHHbIV agpec
BSR. Kaxgbii cocen cpaBHMBaeT agpec uctodHvka BSR ¢ agpecom B
nonyyeHHom BSM. Ecnu agpec IPv6 B nonydeHHom BSM paBeH wnu

(@ orecy
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oonblue ero agpeca BSR, cocen coxpaHsieT 3TOT agpec kak agpec BSR n
nepecbinaet BSM. B npotuBHom cnyyae coceq otbpacbkiBaet BSM.

Tekyllee ycTponcTBo cuuTtaeT, yto 310 BSR, noka He nonyumut BSM ot
apyroro C-BSR u He y3HaeT, 4To C-BSR nmeeT Gonee BbicokuiA npuoputeT
(Mnn TOT xe npuopuTeT, HO GonbLunin IPv6-agpec)

BkntoyeHne SSM
KomaHga ipv6 pim ssm { default | range ipv6_access-list }
Onucanne default: guanasoH agpecos rpynnbl SSM no ymonyanunio — FF3x::/32.
napameTpa

range ipv6_access-list: ccoinaetcs Ha cnvcok ACL IPv6 gns orpaHnyeHus
OunanasoHa agpecoB rpynnbl SSM. MNogaepxnBaeTtcs MmeHoBaHHbIM ACL

KomaHgHbIn
pexmm

Pexunm rnobanbHon koHdurypauum

PykoBoacteo no
NCMNomnb30BaHUIO

YT106bl NpuMeHnTs SSM B cetn PIM-SMv6, HeobxoomMmMo HacTpouTb 3Ty
Komanay

OTob6paxeHune Tabnuubl mappytusauum PIM-SM

KomaHga show ipv6 pim sparse-mode mroute [ group-or-source-address [ group-
or-source-address | |

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

napameTpa [lBa agpeca He MOryT ObITb OAHOBPEMEHHO IPYNMNOBbLIMU agpecaMmn unu
agpecamMu UCTOYHMKA

KomaHaHbIn Pexum npusunermposaHHoro EXEC, pexunm rnobansHon KoHdurypauum m

pexnm pexnm KoHurypaummn nHtepdenca

PykoBoacteo no
MCNONb30BaHNIO

Kaxablii pa3 MOXXHO ykasblBaTb agpec rpynnbl, agpec UCTOUHUKA U agpec
rpynnbl U agpec UCTOYHMKA. Bbl Takke He MoxeTe ykasaTb KOHKPETHbIN
rpynrnoBoKr agpec Unn agpec UCTOYHMKA, HO Bbl HE MOXeTe ykasaTb [Ba
rpynnoBbIX agpeca unn Aea agpeca UCTOYHUKA OHOBPEMEHHO
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7.4.1.6. Mpumep KoHcuUrypauum

Co3paHue cepBuca multicast IPv6 B cetu IPv6 ana nogaepxkm ASM u SSM

CueHapun:
A B
Gi 0/1 Gi 0/2
LoopbaCkO ssemumnm ** ! ! sssmmnmnm ** LOOpbaCko
Gi 0/2 Gi 0/1
Monk3oBaTtens ICTOHMK
PucyHok 7-6.

Warn e Hactponte npoTtokon unicast-mapwpytusaumm IPv6 (Hanpumep,
HaCTPOWKM OSPFv6) Ha maplwpyTtusaTopax n ybeguTech, YTO unicast-mapLipyTbl
loopback-uHtepderncos gocTynHbIl. (NPOMNYLLEHO)

e Bknwounte dyHkumio multicast-mapwpytnsauum  IPv6  Ha  Bcex
MapLupyTMsaTopax.

e Bknwounte dyHkumio PIM-SMv6 Ha uHTepdencax coeanHeHus
YCTPOWNCTB, UHTepdence NOAKNIYEHMS K NONb30BaTENTbCKOMY XOCTY U
NUHTepdence NOAKMYEHNSA K UCTOUHMKY multicast.

e Hactponte C-RP " C-BSR Ha loopback-nHtepdencax
Mapuwpytmsatopa A M MapwpyTtusatopa B. Bknwouute dyHKUmMo
PIM-SMv6 Ha loopback-uHtepdencax.

e Bkniounte SSM Ha Bcex mapuipyTusaTtopax.

e  Bkntounte MLDv3 Ha nHtepderice mapLipytnsaTtopa ans NOAKMYeHNs
K MONb30BaTENbCKOMY XOCTY. (MPONYLLEHO)

A 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
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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
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

lMpoBepka

Cpoenante, 4tobbl MCTOYHUK (2000::2/64) oTnpasnsn naketol Ha G1(ff16::1) n
nonb3oBaTtesnb npucoeanHunca k G1.

MpoBepbTe multicast-nakeTsl, MosyYeHHble Monb3oBaTenem.
Monb3oBaTenb [OIDKEH NMEeTb BO3MOXXHOCTb nonyyatb
multicast-nakeTbl oT G1.

MpoBepbTe Tabnuupbl MapwpyTnsaumm PIM-SMv6 Ha mapLupyTru3aTopax
A n B. B Tabnumuax wmapwpytusauum PIM-SMv6  O0mKHbI
NpUCyTCTBOBaTL 3anucu

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
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(*, 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

(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

000102030405060708091011121314151617 1819 20 21 22 23 24 25 26 27
28 29 30 31

Local
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T
Outgoing
0. 0.
T

(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

QTECH#show ipvé pim sparse-mode mroute
IPv6 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
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kat expires in 20 seconds
00 010203 04 050607 080910111213 14151617 1819 20 2122 23 24 25 26 27
28 29 30 31

(1100::2, ff16::1, rpt)

RP: 3000::5

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

RPF idx: GigabitEthernet 0/2

Upstream State: RPT NOT JOINED
000102030405060708091011121314151617 1819 20 2122 23 24 25 26 27
28 29 30 31

Local

7.4.1.7. PacnpocTpaHeHHble OLMOKHK

¢ Unicast-mapwpyTtusaums IPv6 HacTpoeHa HenpaBuilbHO.
e Ha mapuwpyTtunsaTtope He BknoveHa multicast-mapwpyTtmsaums IPv6.

e SSM He BKMWOYEH Ha MapwpyTusatope, wnv auanasoH agpecoB rpynnbl SSM
MapLupyTM3aTopa oTnn4yaeTcs OT AnanasoHa ApYrnx MapLupyTM3aTopos.

¢ PIM-SMv6 He BKNtoYeH Ha nHTepdence (Hanpumep, nHTepdence, ykazaHHOM kak C-RP
unu C-BSR, unu nHtepdence, KOTopbi PYHKLUNOHUPYET KaK LLUITH03 NONb30BaTENbCKOro
X0CTa UM NcTovHmka multicast).

e  MLDv3 He BkntoyeH Ha nHTepdence, NOAKMNIOYEHHOM K MOMb30BaTENIbCKOMY XOCTY.

e B cetn He HacTpoeH RP.

e Ha maplpyTtnsatope He HaCTpoeH cTaTudeckuin RP nnu HacTpoeHHbIn ctaTudecknin RP
OTNIMYaeTCs OT TAKOBOrO Ha APYrnx MapLupyTMsaTopax.

o C-RP HacTtpoeH, HO B ceTh He HacTpoeH C-BSR.
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e Unicast-mapuwpyT k ctatnyeckomy RP, C-RP unu C-BSR HepocTyneH.

7.4.2. Hactpouka napameTtpoB cocena PIM

7.4.2.1. AcpdeKkT KoHdUrypaumm

e CornacyiTe napameTpbl MPOTOKONA M HAaCTponTe napameTpsbl B nakeTe Hello.

e PIM-mapuwpyTusaTopbl 0GHapyXusalT cocedeil, COornacoBbiBalOT napamMeTpbl
npoToKona U NoAAePXKMBaKOT OTHOLLEHUS cCOceCTBa.

e  3alwmTuTe coceackme OTHOLLEHMS], YTOObI OrpaHnynTL coceaen.
7.4.2.2. NpumeyaHus

Heobxoammo HacTpouTb OCHOBHbIE OyHKUMK PIM-SMV6.

7.4.2.3. LLlarn HacTpounku

YcTaHoBUTe NapameTpbl Ha KaxkaoM MHTepdeice MapLupyTusatopa PIM, ecnu He ykasaHo MHoe.

7.4.2.4. NpoBepka

3apavite napameTpbl B nakete Hello Ha nHTepdence n 3anyctute komangy debug ipv6 pim
sparse-mode packet, ytobbl npoBepnTb NapameTpbl B nakete Hello.

YctaHoBuTe hunbTpauuio cocegen M 3anyctute komaHgy show ipv6 pim sparse-mode
neighbor, 4To6bI NPOBEPUTL OTHOLLIEHUS COCEaEN.

7.4.2.5. CBAA3aHHbIe KOMaHAbI
HacTponka nHtepBana nepegaum coobweHun Hello

KomaHga ipv6 pim query-interval seconds
Onucanne seconds: ykasblBaeT UHTepBan nepegayn naketos Hello.
napameTpa

EovHmua namepeHus — cekyHabl. 3HavyeHue Bapbupyetcs ot 1 go 65 535,
3Ha4vyeHune no ymonydaHmio — 30

KomaHaHbIn Pexnm HacTponkm nHtepdernica
pexum

PykoBogcteo no | Kaxapii pas, koroa nHrepsan nepegayn coobuieHmi Hello o6HoBnsieTes,
ncrnionb3oBaHuio | Bpemsi Holdtime coobweHnn Hello cooTBeTCTBEHHO OOHOBMRSIETCS B
COOTBETCTBMM CO criegyiowmm npasunomMm: Bpems Holdtime coobuweHun
Hello o6HoBnsietca go 3,5-kpaTHOro MHTEpBana nepegayn coobLueHui
Hello. Ecnn nHtepBan nepegayn coobuennn Hello, ymHOXeHHbIN Ha 3,5,
npesblwaeT 65 535, nHrepean nepegaydn coobiueHui Hello npuHyanTensHo
obHoBnsAeTca oo 18 725

Hactpowka 3apepxku Propagation Delay coo6weHnun Hello

KomaHga Ipv6 pim propagation-delay milliseconds
OnucaHue milliseconds: eguHUua UM3MepeHna —  MWUNNUCEKyHAObl. 3HadeHve
napameTpa BapbupyeTca oT 1 go 32 767, 3HayeHue no ymonyaHuto — 500
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KomaHgHbIn
pexnm

Pexum HacTponku nHtepderica

PykoBoacteo no
NCNONb30BaHMIO

M3meHeHne propagation delay nnn 3agepxku prune override noBnusaeT Ha
uHTepsan J/P-override-interval. CornacHo nNpoOTOKONYy, WHTepBan
J/P-override-interval gormkeH ObiTb MeHblle BpemeHu Holdtime nakeTtoB
Join-Prune. B npoTMBHOM crniyyae nMpoM30oNAEeT KpaTKOBPEMEHHOE
npepbiBaHMe MoToka. OTO AOSMKHO MOAAEPXKMBATLCS U rapaHTMpOBaTbCA
CceTeBbIMM agMUHUCTpATOpaMu

HacTponka uHtepBana Prune Override gna coo6weHun Hello

KomaHga ipv6 pim override-interval milliseconds

Onucanne milliseconds: eguHuLa wM3MEpPeHUss —  MUIAUCEKYHAbl.  3HayeHue
napameTpa BapbupyeTca oT 1 go 65 535, 3HayeHne no ymonyaxHmio — 2500
KomaHaHbIn Pexunm HacTponkn nHrepderica

PEXUM

PykoBoacteo no
NCMNOMb30BaHUIO

N3meHeHue propagation delay unu 3agepxku prune override noBnusaeT Ha
uHTepsan J/P-override-interval. CornacHo npoTokony, WHTepBan
J/P-override-interval gormkeH 6biTb MeHblle BpemeHu Holdtime naketoB
Join-Prune. B npoTMBHOM crniyyae npovM30oMAEeT KpaTKOBPEMEHHOE
npepbiBaHMe NoToka

HacTtpoiika BO3MOXHOCTU nogaBneHUs npucoeAuHeHUs WHTepdenca ans
coobweHunn Hello

KomaHga ipv6 pim neighbor-tracking
KomaHaHbIn Pexnm HacTponkm nHtepdenica
pexum

PykoBoacteo no
1MCNONb30BaHNIO

Koroa dyHKuMs nogaBneHus NpuUcoeguMHEHna UHTepdenca BKNYeHa U
fnokanbHOMYy MapLipytTu3aTopy Heobxogumo nepegaTtb nakeT Join
upstream-cocefy, nakeTt Join nNokanbHOro mMapLupytusatopa nogasnseTcs
M He nepepaeTcs, ecnu nokanbHbIA MapLIpyTU3aTop nofyyaeTt naket Join
OT cocefda K upstream-mapuwpyTtmsatopy. Ecnv dyHKuMa nogasreHust
NpUcCoeaNHEHNS MHTepdienca OTKMOYEHa, NoKamnbHbIM MapLupyTU3aTop
nepegaet naket Join. Korga BO3MOXHOCTb NOAaBfEHUs NpUcoeanHeHUs
downstream-npuemMHuKa OTKMOYEHa, upstream-coceq MOXeT TOYHO y3HaTb
KONM4YecTBO MPUEMHMKOB, MOOKMIOYEHHbIX K downstream-coceay, depes
nosly4eHHbIN nakeT Join, TeM caMbiM peanunays oTcrexmnsaHue coceaem
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HacTtpowka 3agepxku otnpaBku coobweHun Hello

KomaHga Ipv6 pim triggered-hello-delay seconds

Onucanwne seconds: eguH1LA U3MepeHnss — CekyHabl. 3HaYeHne Bapbupyetcs ot 1 4o
napameTpa 5, 3HayeHune nNo ymonyaHmio — 5

KomaHaHbIn Pexnm HacTponkm nHtepdelica

pexmm

PykoBoacteo no
NCMNOMb30BaHUIO

Koroa wuHTepdenc BkAw4eH wunmM oOHapyXmMBaeT HOBOIO cocefa,
coobuweHne Triggered-Hello-Delay wucnonb3yetca pgnd  reHepauuu
CcnyyanHoro nepuoga BpeMeHu. B TedeHne 3TOro nepuogja BpeEMEHU
UHTepdenc otnpaenaeT naketsbl Hello

HacTtponka npuoputeta DR ansa coobweHunn Hello

KomaHga Ipv6 pim dr-priority priority-value
Onuncanne priority-value: ykasbiBaeT npuoputeT. bonbluee 3HauyeHne o3HavaeT bonee
napameTtpa BbICOKWI NPUOpUTET.
3HavyeHne Haxoautcs B gmanasoHe oT 0 go 4 294 967 294, 3HaveHue Mo
ymonyanuio — 1
KomaHgHbIn Pexnm HacTponkm nHtepdenica
pexunum

PykoBoacteo no
MCNONb30BaHNIO

Mpouecc BbiGopa DR BbIrNsSanT criegyrowwmnm obpasom:

MapameTp npuoputeTa ycraHasnmeaeTca Ans naketos Hello yctponcts B
ogHonm nokanbHon ceTwn. [lpuopuTeT cpaBHMBaeTca Ons Bbibopa DR.
YctponcteBo ¢ 6onee BbiCOKMM npuoputeTtom cTtaHoButca DR. Ecnn
HECKOMNbKO YCTPOMCTB MMEKT OAWH U TOT Xe NPUOpUTET, YCTPOWUCTBO C
tonbwmm IP-agpecom sinsietcst DR.

Ecnu napameTp npmnoputeTa He ycTaHoBneH Ang naketoB Hello yctponcTsa
B JlIOKaribHOM ceTun, ycTponcTBo ¢ Gonblwimm |IP-agpecom BbiOnpaeTtcs B
kadyectBe DR B nokansHom ceTtu

Hactpouka domnbTpauum cocenen

KomaHga ipv6 pim neighbor-filter ipv6_access-list

Onuncanne ipv6_access-list: ccbinaetca Ha cnucok ACL IPv6 gna orpaHudeHus
napameTpa AnanasoHa agpecoB coceaen

KomaHaHbIn Pexnm HacTponkm nHtepdgerica

peXunm
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PykoBoactso no
NCNOSb30BaHMIO

OTy KOMaHAy MOXHO MCMonb30BaTb ANA unbTpauuMm coceaewn, YToObl
noBbicuTb 6e3onacHoctb cetv PIM 1 orpaHnuMTb AManasoH agpecoB
aonyctumbix cocegen. Ecnu coceq otknoHeH ACL, PIM-SMv6 He 6ypeTt
yCTaHaBnvBaTb peering-oTHOLLEHWS (o} 3TUM coceaom unu
npuocTaHaBnMBaTb Peering-oTHOLUEHNS C STUM COCEeA0M

OToGpaxeHune uHcpopmauum o coceasx uHTepdenca

KomaHga show ipv6 pim sparse-mode neighbor [ detail ]

Onucanne detail: oTobpaxkaeT nogpobHO aeTanu

napameTpa

KomaHaHbIn Pexum npusunernposaHHoro EXEC, pexnm rnobansHor kKoHurypaumm m
pexum pexuMm KoHdUrypaummn nHtepgenca

7.4.2.6. NMpumep KoHcpUrypaumm

Warn
HaCTPOWKU

e HactpownTte 6asoBble pyHKkumMM PIM-SMv6. (nponyLieHo)
e YcTaHoBWTE WHTepBan nepedaun naketoB Hello PIM-SMv6 Ha

50 cekyHg.

e YcTaHoBWUTE 3apepxKy propagation delay naketoB Hello PIM-SMv6 Ha

400 MUANceKyHA.

e YcTaHoBuTe WHTepBan prune override naketos Hello PIM-SMv6 Ha

3000 munnucekyHA,.

e HacTponTe BO3MOXHOCTb MOAABfEHUA NPUCOeOMHEHNA UHTepdenca

ansa coodweHnn Hello PIM-SMv6.

e YcTaHOBWUTE 3agepxKy oTrnpaBku coobwenun Hello gns PIM-SMv6 Ha

3 CeKyHAbl.

e YctaHosute npmoputeT DR coobweHunin 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

Mpoeepka | 3anyctute komangy debug ipv6 pim sparse-mode packet, 4tobbl npoBepuTb
napameTpbl B nakete Hello

switch # debug ipvé pim sparse-mode packet
*Jan 2 02:37:55: %7: Hello send to GigabitEthernet 0/2
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*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 cunbtpaumio cocegen Ha uHTepdence Ana NonyyvYeHUs NakeToB
HacTpourku | cocenen c agpecom (8000::1/64)
switch(config-if-GigabitEthernet 0/2)#ipvé pim neighbor-filter acl
% 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
MpoBepka | MNpexge Yyem HacTpanBaTb PUNbTPaLMIO coceaen, oTobpasute MHPOPMaLU O
cocenax
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/
lMpoBepka | Nocne HacTporkn ounbTpauumn cocegen nHgopmauma o coceasix nycra

switch#show ipvé pim sparse-mode neighbor

7.4.2.7. PacnpocTpaHeHHble OLMNOKH

OcHoBHble dyHKUMN PIM-SMvV6 He HacTpoeHbl U He MOTyT ObITb HACTPOEHDI.

7.4.3. Hactpouka napameTtpoB BSR

7.4.3.1. dcpdeKkT kKoHduUrypaumm

OrpaHnybTe gmManasoH gencrtemst BSM.

7.4.3.2. MpnmeyaHuns

e Heobxoanmo HacTpouTb OCHOBHble PyHKUMK PIM-SMV6.
e Heobxoanmo HacTpouTtb C-RP n C-BSR.
e [paHuua gomkHa 6biTb HACTpOeHa Ha MHTepdence Mexay JOMEHaMu.
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7.4.3.3. LLlarn HacTpounku

HacTtpouka rpaHuubl

e [paHuua gomkHa BbITb HACTPOEHA, ECMN UMEETCSI HECKOMbKO JOMEHOB.

e HactponTe rpaHuuy nHTepdenca mexay ByMs AOMEHaMMU.

Hactpounka mapwpyTtmusatopa PIM ansa orpaHun4vyeHus BSM

e  OnuuoHanbHo.

e  OTy HacTpOWMKy MOXHO BbINOMHUTL HAa MapLupyTu3aTope PIM, ecnu He ykazaHO UHOeE.
Hactpounka C-BSR ans orpaHnyeHusa avanasoHa C-PR

e  OnuuoHanbHo.

e OTy KOHUrypaLmo MOXHO BbINONMHUTL Ha Bcex C-BSR, ecnu He ykasaHo MHOeE.

Hactpounka C-BSR ana npuema naketoB C-RP-ADV ¢ cyeTymMkom npecduKcos,
paBHbIM 0

e  OnuuoHarnbHo.
e OTy KOHMrypaumuo MOXHO BbINOMNHUTL Ha Bcex C-BSR, ecnu He yka3aHO MHOeE.

7.4.3.4. NpoBepka

MpoBepka rpaHuLbI

BkntounTe 6asoBble pyHKkuMM PIM-SMV6, HacTponTe ABa MapLupyTu3aTopa B pasHblX JOMEHax
N HacTporTe MapLipyTmnsatop B kak C-BSR. MapwpyTtusaTtop A oBbl4HO MOXET nony4ats BSM.

YctaHoBuTEe O6LWYO rpaHuuly Mexgy Maplupytusatopamn A n B B KayecTBe rpaHWYHOro
nHTepdenca. MappytmsaTop A He MOXeT nonydaTts BSM.

NMpoBepka mapwpyTusatopa PIM ana orpaHnyeHmnsa BSM

Bkntounte 6asoBble dyHkumMm PIM-SMv6 n HacTpomTe Mapwpytmsatop B kak C-BSR.
MapwpyTtnsatop A 00blMHO MoOXeT nonydyaTtb BSM. Orpannubte gmanasoH C-BSR Ha
MapLpyTtmusaTtope A. MapupyTtnsaTtop A He MOXeT NpMHUMaTbL BSM.

NMpoBepka C-BSR ana orpaHnyeHuns auanasoHa C-PR

Bkntounte ©GasoBble dyHKkuum PIM-SMv6, ycTtaHoBuTe wMapuwpytusatop B kak C-BSR,
ycTaHoBuTe MapwpyTtusatop A kak C-RP un orpaHnmybTe gmanasoH C-RP Ha C-BSR.
MapwpyTtusatop B He MmoxeT nonyyatb nakeTbl oT C-RP.

7.4.3.5. CBA3aHHbIe KOMaHAbI

HacTtpouka rpaHuubl BSR

KomaHga ipv6 pim bsr-border
KomaHaHbIn Pexnm HacTponkm nHtepdernica
pexXunm

Pykosoacteo no | Npannuy BSR MoOxHO HacTpouTb Ha wHTepderice, 4Tobbl OrpaHuynTb
ucnonb3oBaHuio | nyanHr BSM. Korga atoT uHTepdperic nonyyaet BSM, oH HemeaneHHO
oTOpacbiBaeT ux, n BSM He nepecbinatoTcst 3Tum nHTEpdencom
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Hactpounka mapwpyTtmusatopa PIM ansa orpaHunyeHus BSM

KomaHga ipv6 pim accept-bsr list ipv6_access-list

Onucanwne list ipv6_access-list: ccbinaeTca Ha cnvcok ACL IPv6 gns orpaHuyeHus
napameTpa AnanasoHa agpecoB BSR. lNoanepxmnBaetcs nmeHoBaHHbIN ACL
KomaHaHbIn Pexwum rnobanbHoOn KoHUrypauum

pPEeXNM

Hactpounka C-BSR ans orpaHnyeHusa avanasoHa C-PR

KomaHga ipv6 pim accept-crp list ipv6_access-list

Onucanwne list ipv6_access-list: ccbinaetca Ha cnvcok ACL IPv6 gnsa orpaHuyeHus

napameTpa OunanasoHa agpecos C-RP v gnanasoHa agpecos rpynmbl, 06CnyxXmBaemMbix
C-RP. MNoagepxuBaetca nmeHoBaHHbIN ACL

KomaHaHbIn Pexwum rnobansHon koHUrypaumm

PEXUM

PykoBoacteo no
NCMNOmnb30BaHUIO

Hactponte aty komaHay Ha C-BSR. Korga atot C-BSR BbiOpaH B kayecTBe
BSR, oH MOXeT orpaHumunTb AnanasoH agpecoB gencteytowero C-RP u
AwanasoH rpynn multicast, o6cnyxusaembix C-RP

OToGpaxeHune BSM

KomaHga show ipv6 pim sparse-mode bsr-router
KomaHaHbIn Pexum npusunermposaHHoro EXEC, pexunm rnobanbHon KoHurypauum m
pexnm pexnm KoHurypaummn nHtepdenca

OTobpaxeHune Bcex RP, HACTPOEHHbLIX Ha NOKaNbHOM YCTPOMCTBE, U rpynn
multicast, o6cnyxumBaemMbix 3TUMu RP.

KomaHga show ipv6 pim sparse-mode rp mapping
KomaHaHbIn Pexum npusunermposaHHoro EXEC, pexunm rnobanbHon KoHdurypauum m
pexnm pexnm KoHurypaunmn nHtepdenca

7.4.3.6. NMpumep KoHduUrypauumm

Hactpouka rpaHuubl BSR

Warn
HaCTPONKK

e HactpownTte 6asoBble pyHKkumMm PIM-SMv6. (nponyLieHo)

e Hactponte rpaHuyy BSR Ha coeavHuTenbHOM uHTepderice Mexay
MapLupyTtmnsatopamv B u A
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QTECH(config-if-GigabitEthernet 0/2)#ipvé pim bsr-border

MpoBepka

[o HacTtporku rpaHuubl BSR  wuHpopmauus BSM wmapwpyTtusatopa A
oTobpaxkaeTcs crnegyloLwmmMm obpasom:

switch#show ipvé6 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

switch#

NMPUMEMAHMUE: kangmpat RP: ykasbiBaeT Bce C-RP, HacTpoeHHble Ha
floKanbHOM MapLUpyTM3aTope, 3a UCKIYEHNEM OPYIrMX MapLUpyTU3aToOpOB

Mocne HacTponkn rpaHvupl BSR uHdopmaums BSM mapwpytmnsatopa A
oTobpaxaeTtcsa cneaylowmum obpasom:

switch#show ipvé pim sparse-mode bsr-router

Candidate RP: 3000::5(Loopback 0)
Advertisement interval 60 seconds
Next Cand_RP_advertisement in 00:00:53

Hactponka mapwpyTtusatopa PIM gna orpaHMyYeHMs AuanasoHa UCXOAHbIX
appecoB BSM po (8000::5/64)

Warn
HaCTPONKK

e Hactponte 6asoBble dyHkUMM PIM-SMv6. (nponyLeHo)

e Hactponte wmapwpytnsatop PIM A pgns  orpaHuveHuss BSM.
OrpaHn4yeHHbIN gMana3oH agpecoB UcTovHrka — (8000::5/64)

switch(config)#ipvé access-list acl
switch(config-ipvé-acl)#permit ipvé6 8000::5/64 any

switch(config-ipvé-acl)#exit
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switch(config)#ipvé pim accept-crp list acl
Mpoeepka | o HacTponkn orpaHudeHns BSM uHdopmaums BSM mapwpytmsatopa A
oTobpaxkaeTcs crnegyloLwmmMm obpasom:
switch#show ipvé6 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
switch#
Mocne HacTpouikn orpaHuyenna BSM uHdopmaums BSM mapwpyTtusaTtopa A
oTobpaxaeTtca crneagyrowmm obpasom:
switch#show ipvé pim sparse-mode bsr-router
Candidate RP: 3000::5(Loopback 0)
Advertisement interval 60 seconds
Next Cand_RP_advertisement in 00:00:34
Hactpounka C-BSR ansa orpaHM4yeHus AManasoHa UCXOAHbIX aApecoB NakeToB
C-PR po (9000::5/64)
Warn e Hactponte 6asoBble dyHkUMM PIM-SMv6. (nponyLeHo)
HacTpomkm e HacTpoiTe maplpyTusatop B Ans orpaHuuenuss naketoB C-RP.
OrpaHn4yeHHbIN gMana3oH agpecoB UCTovHMka — (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
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MpoBepka

[o HacTponkn dmnbTpauun naketoB C-RP nHdopmaums o6o Bcex rpynnax RP
Ha MapLupyTu3atope B oTobpaxaeTcsa criegytowimm obpasom:

QTECH#show ipvé6 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 HacTponku duneTpauun naketoB C-RP nHdpopmauns o6o Bcex rpynnax
RP Ha mappyTtusatope B oTobpaxaeTtca crnegyowmnm obpasom:

QTECH#show ipvé6 pim sparse-mode rp mapping
PIM Group-to-RP Mappings

This system is the Bootstrap Router (v2)

HacTpounka ctatuueckon RP nepBon

Warn e Hactponte 6asosble hyHkuMmM PIM-SMv6. (nponyLLeHo)
HacTpoukm e YcTaHoBUTE agpec uHTepdeiica LoopbackO maplupyTusatopa A Ha
3000::5. (nponyLleHo)
e YcraHoBuTe agpec wuHTepdenca Loopback1l wmapwpytmnsatopa A
paBHbiM 4000::5. (mponyLueHo)
e YCcTaHOBWTE CTaTMyeckun agpec mapupyTtusatopa A Ha 3300::5.
(nponyLueHo)
e YcTaHOBWUTE CTaTU4eCKUn agpec MmapLupyTtunsatopa B Ha 3300::5.
e Hactponte ctatnyeckmin RP nepBbiM Ha mapupyTtusatope A
switch(config)#ipvé pim rp-address 3300::5
switch(config)#ipvé pim static-rp-preferred
Mpoeepka | MNpexage 4yem HacTpouTb cTaTudecknn RP nepBbiM, 0ToBpasnTe MHopmMaumio o

RP, cooTtBeTcTBYtOWEM FF16::1

switch#show ipvé pim sparse-mode rp ff16::1
RP: 4000::5

Info source: 5000::5, via bootstrap
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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 nepsbiM 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)

switch(config)#

7.4.3.7. PacnpocTpaHeHHble OWNOKN

e  OcHoBHble yHKLMM PIM-SMVv6 He HacTpOeHbl N He MOTYT ObiTb HACTPOEHBI.
e C-BSR He HacTpoeH.
e [paHuua BSR He HacTpoeHa Ha nHTepgence Mexay pasHbiIMn JOMeEHaMM.

7.4.4. Hactpouka napameTtpoB RP u DR
7.4.4.1. AcpdeKkT KoHdUrypaumm

e Hactponte urHopuposanue npmoputeta C-RP gnst nostopHoro Beibopa RP.
e HactponTte DR Ha CTOpOHE UCTOYHMKA AaHHbIX, YTOObI onpenennTb 4OCTYNHOCTb RP.

e  OrpaHuubTe agpec rpynnbl multicast (S,G) nctodHMka gaHHbIX, YTOObI Mogens ASM
npegocraensna cepBuc multicast Ttonbko ans naketoB multicast B npegenax
AOMyCTMMOro AranasoHa.

e HacTtponte orpaHuyeHue ckopoctu anss DR Ha CTOpOHE MCTOYHWMKA AaHHbIX Ans
nepegayn naketoB Register.

e HacTpoiTte gnvHy KOHTPONbLHON CyMMbl NakeToB Register.

e Hactpounte agpec uctoyHuka naketos Register.

e Hactpoute Bpemsa nogasneHusa naketos Register.

e HacTpoiite Bpemsi MpOBEPKM NYCTbIX NAKETOB.

e Hactponte TTL naketoB Register, nonyyeHHbix RP ¢ agpeca rpynnel multicast (S,G).
e CHauana HacTtponTe ctatuyeckun RP.
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7.4.4.2. NpumeyaHus

Heobxoammo HacTpouTb OCHOBHbIE PyHKUMM PIM-SMv6.

7.4.4.3. LLlarn HacTpounku

HacTpounka urHopupoBaHusa npuoputeta C-RP ana noBTopHoro Bblibopa RP
e  OnuuoHarnbHo.

° MFHOpMpOBaHMG npuopmuteta C-RP MOXHO BKMIOYUTb Ha KaXKaom MapLuipyTtunsaTtope,
€CJIln He YKa3aHO MHOe.

Hactpoka DR Ha cTOpoHe WCTOYHMKA JAaHHbIX AnNs  onpeaeneHus
aocTtynHocTtn RP

e  OnuuoHanbHo.

° 06Hapy>|<eH|/|e AOOCTYNHOCTU MOXHO BKIMKOYNUTb Ha DR, KOTOprVI HanpAMyr NOAKMK4YeH
K UCTOYHUKY OaHHbIX, €CII1 HE YKa3aHO UHOe.

OrpaHuyeHne pauanasoHa apgpecoB (S,G) naketoB Register Ha cTopoHe
MCTOYHMKA AaHHbIX

e  OnuuoHanbHo.

¢ [lnanasoH agpecos (S,G) nakeToB Register Ha CTOPOHE UCTOYHUKA AaHHbLIX MOXET ObITb
OrpaHMYeH Ha BCex MaplupyTudaTopax, KoTopble YHKUMOHMPYT kak C-RP unun
cTatndeckme RP, ecrnv He yka3aHO MHOe.

OrpaHu4yeHune ckopoctM DR Ha cTOpoHe MCTOYHMKA AaHHbIX ANA nepeaayvv
naketoB Register

e  OnuyuoHankeHo.

e  OrpaHuyeHne cCKOpOCTU Mepedayn naketToB Register MoxeT ObiTb BKNoYeHO Ha DR,
KOTOPbIN HAaNPSIMYHO NOAKIMKOYEH K UCTOYHWUKY AAHHBIX, ECININ HE YKa3aHO MHOE.

Hactpoika gnvHbl KOHTPONLHOW CyMMbI NakeToB Register
e  OnuyuoHankeHo.

e [lnnHa KOHTPOSbHOW CyMMbl NakeToB Register moxeT GbITb HAacTpoeHa Ha Bcex C-RP
unu ctatndecknx RP, ecnn He ykasaHo MHoe.

Hactpoika ucxogHoro agpeca naketoB Register
e  OnuyuoHarnkeHo.

e Appec uctodHuka naketoB Register MoxxHO HacTpouTb Ha DR, KOTOpbIM Hanpamyto
NOAKIMOYEH K MCTOYHUKY AaHHbIX, €CNIN HEe YKa3aHO MHoe.

Hactpoika BpemeHn nogaBneHnsa naketoB Register
e OnuuoHanbHo.

o Bpema nogasneHnsa naketoB Register MoXXHO HacTpouTb Ha DR, KOTOpLIA HanpaMyto
NOAKIMOYEH K MCTOYHMKY AaHHbIX, €CNIN HEe YKa3aHO MHOe.

Hactpoika BpemMeHU NpoBepKn NyCTbIX NAaKeToB
e OnuuoHanbHo.

e Bpemsi npoBepku MycTbiX MAKeTOB MOXHO HacTpouTb Ha DR, KOTOPbIA HanpsiMyo
MOAKIOYEH K UCTOUHWUKY AaHHbIX, €CIIM HE YKa3aHO MHOE.

Hactpownka TTL naketoB Register, nony4yeHHbIx RP ¢ agpeca multicast-rpynnbl
(S,G)

e  OnuuoHanbHo.
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e TTL nakeTtoB Register n3 agpeca rpynnsl multicast (S,G) MOXHO HacTpouTb Ha BCEX
MapLupyTM3aTopax, KoTopble PyHKUNOHUPYIOT Kak C-RP nnu ctatnyeckue RP, ecnu He
yKa3aHo NHoe.

Hactpouka ctatnyeckoro RP nepBbIiM
e  OnuuoHanbHo.

L] Cratnyeckun RP mMoxHO HAaCTpOUTb MNepBbiIM Ha BCEX MapulpyTu3atopax, eclin He
YKa3aHO NHOe.

7.4.4.4. NpoBepka

MpoBepka nrHopupoBaHua npuopurteTa C-RP

YcraHosuTe agpec 3000::5 un npuoputeT 200 ansa nntepdenca Loopback0 Ha mapLupyTusatope
A. YctaHoBute agpec 4000::5 wu npuoputetr 56 ana wuHTepdenca Loopbackl Ha
MapLpyTmusatope A. YctaHoBuTe agpec C-BSR Ha 5000: : 5 Ha MapwpyTtusaTop B.

e 3anyctute komaHgy show ipv6 pim sparse-mode rp ff16::2, 4yTo6bl OTOGPA3UTL
nHpopmaumio o RP, KOTOpbI 06CyXMBaET TEKYLLYIO rpynny.

I'IpOBepKa DR Ha cTopOHe NCTOYHMKA AaHHbIX ANA onpeaeneHus AOCTYNHOCTHU
RP

YcraHosute agpec 3000::5 n nproputet 200 ona nntepdenca Loopback0 Ha mapLupyTusatope
A. YcrtaHoBute agpec 4000::5 u npuoputeTr 56 ana wuHTepdenca Loopbackl Ha
MappyTmusatope A. YctaHosute agpec C-BSR Ha 5000: : 5 Ha MapwpyTtumsatop B. HactponTte
obHapyxeHune goctynHoctu RP Ha maplipyTtusaTope B.

e 3anyctute komaHgy show running-config, 4ToObl NpPoOBEpPUTb, HACTPOEHO I
obHapyxeHue gocTynHocTn RP.

NMpoBepka orpaHMyYeHuMs AumanasoHa apgpecoB (S,G) naketoB Register Ha
CTOPOHEe NCTOYHUKA AAaHHbIX

YcraHosuTe agpec 3000::5 un npuoputeT 200 ansa nntepdenca Loopback0 Ha mapLupyTusatope
A. YcrtaHoBute agpec 4000::5 u npuoputeTr 56 ana wuHTepdenca Loopbackl Ha
Mappytmusatope A. YctaHoBuTe agpec C-BSR Ha 5000:: 5 Ha Mapwpytmnsatop B. Agpec
multicast-rpynnel — FF16::2. HactponTte mapwpyTtusatop A Ha nony4YeHMe nakeTtoB TOSbKO OT
ncto4yHuka multicast ¢ agpecom nctodnmka (1300::1/64).

e 3anyctute komaHagy show ip pim sparse-mode mroute, 4ToObl 0TOOPa3nTL 3anmcu
(S,G).
lNMpoBepka orpaHnyeHus ckopoctu Ana DR Ha CTOpOHEe UCTOYHUKA AAaHHbIX ANS
nepenayuv naketoB Register
YcTaHoBWUTE CKOPOCTb Nepenaymn naketoB Register ona mapwpyTtusatopa B, a 3atem 3anyctute
KomaHay show ip pim sparsemode track, 4Tobbl NPOBEPUTL KONMMYECTBO NEpedaHHbIX NAaKETOB
Register ona noareepXxgeHuns.

lNMpoBepkKa ANMHbI KOHTPOJNILHOW CyMMbI NnakeToB Register

HacTtpoinTte maplwpyTtmusatop A Ha npoBepky naketa Register Ha ocHoBe Bcero nakerta, a He
TONbKO Ha OCHOBE 3arosioBka nakeTta u 3aronoska naketa Register. 3anyctute komangy show
running-config, 4tobbl NpoBepUTbL KOHGUTYpaLUIo.

MpoBepka ncxogHoro agpeca naketoB Register

HacTtponTe agpec uctoyHuka naketoB Register Ha maplpyTtusatope B 1 3anyctute komaHay
show running-config, 4ToGbl NPOBEPUTL KOHUIYPaALMIO Ha MapLupyTusaTope A.
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I'IpOBepKa BpeMeHUn noaaBreHnsa n BpemMeHn nNnpoBepKnN naketoB Register

HacTponTe BpeMs nogasneHus n Bpemsi NpoBepkn naketoB Register Ha mapipyTtmusatope B n
3anyctute komaHay show running-config, 4Tobbl NnpoBepnTb KOHUrypauuio.

NMpoBepka TTL naketoB Register, nony4dyeHHbix RP ot apgpeca
multicast-rpynnsl (S,G)

HacTtponte TTL naketoB Register ns agpeca multicast-rpynnsl (S,G) Ha mapLlipyTtnsaTope A n
3anyctute komaHgy show ip pim sparse-mode mroute, 4ToObl 0TOOPA3NTL MakCUManbHbIN
TTL (S,G).

MpoBepbTe ctaTnyeckun RP nepBbim

Hactponte ctatnyeckmii RP 1 C-RP Ha maplipyTusaTtope A, cHavana HacTpouTe cTaTu4ecKkui
RP, a 3atem 3anyctute komangy show ipv6 pim sparse-mode rp ff16::2, 4to6bl 0TOOPa3UTL
MHdopmaumio o Tekyliem RP.

7.4.45. CBA3aHHble KOMaHAbI

UrHopupoBaHue npuopurteTta C-RP

KomaHnga ipv6 pim ignore-rp-set-priority
KomaHaHbIN Pexwum rnobansHon koHdurypaumm
pexnm

OTo6paxeHune nHdopmauum o RP, obenyxuBarowem rpynny

KomaHga show ipv6 pim sparse-mode rp-hash group-address

Onucanne group-address: yka3blBaeT agpec CnapCeHHOW rpynmbl

napameTpa

KomaHaHbIn Pexum npusmunermposaHHoro EXEC, pexnm rnobansHon KoHurypauum m
pexnm pexnm KoHurypaummn nHtepdenca

Hactponka DR, HanpsAMylo MOAKMHOYEHHOro K WMCTOYHUKY JAaHHbIX, ANA
onpeaeneHus goctynHoctu RP

KomaHga ipv6 pim register-rp-reachability
KomaHaHbIn Pexunm rmobanbHon kKoHdurypauum
pexnm

PykoBogcteo no | Mocne HacTponku 3ToM KoMaHgbl AoctynHocTb RP onpepenseTtcsa no
ncnonb3oBaHuio | nepegadn naketoB Register. Ecnn RP gocTtyneH, nepegaloTcsa NakeTbl
Register. Ecnn RP HepgocTyneH, nakeTsl Register He nepepatoTcs
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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 ] }

Onucanwne list ipv6_access-list: ccbinaetcs Ha pacwupeHHbin cnucok ACL IP ans

napameTpa orpaHumyeHnsa gmanasoHa agpecoB (S,G). OuanasoH 3HaveHun: 100-199,
2000-2699 n nwms.
route-map map-name: Ucnonb3yeT KapTy MapLpyToOB AfS OrpaHUYeHus
Ounana3soHa agpecos (S,G)

KomaHaHbIn Pexunm rnobanbHon koHdurypauum

PEeXUM

PykoBoacTeo no
NCMNOmMb30BaHUIO

lMocne HacTpoWku 3TOM KOMaHAbl Mpu nonydeHun naketa Register ot
HeaBTOPM30BAHHOIO MCTOYHMKaA RP HemegneHHo Bo3BpawaeT nakeT
Register-Stop

OTobpaxeHue 3anmncen multicast-mappyrusaumm

KomaHga show ipv6 pim sparse-mode mroute [ group-or-source-address [ group-
or-source-address | |

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

napameTpa [Ba agpeca He MoryT OblTb OOHOBPEMEHHO ajpecamu rpynnbl Uu
agpecamMu UCTOYHMKA

KomaHgHbIn Pexum npusmnnermposaHHoro EXEC, pexunm rnobanbHom KoHurypauum m

pexnm pexnm KoHurypaummn nHtepdenca

PykoBoacteo no
MCNONb30BaHNIO

Kaxabi pa3 MOXHO yKasblBaTb rpynnoBOM afdpec, agpec UCTOYHMKA UK
oba agpeca. Bbl Takke He MOXeTe ykasaTb KOHKPETHbIA rpynnoBoOn agpec
UnNn agpec UCTOMHMKA, HO Bbl HE MOXeTe ykasaTb ABa rpynnoBbIX agpeca
unu gBa agpeca UCTOYHMKa OOHOBPEMEHHO

HacTtpouka orpaHnyeHnsa ckopoctu ana DR ana nepepnaym naketoB Register

KomaHga ipv6 pim register-rate-limit rate

Onuncanne rate: ykasblBaeT KonuyecTBO nakeToB Register, koTopble paspelueHo
napameTpa nepenaeaTb B cekyHOy. 3HaveHne BapbupyeTcs oT 1 go 65 535
KomaHaHbIn Pexwum rnobanbHon koHUrypaumm

peXunm
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PykoBoactso no
NCNOSb30BaHMIO

OTa KoMaHOa ucnonb3yeTcs ANA HAaCTPOWMKM CKOPOCTU nepefaynm nakeToB
Register ¢ agpeca multicast-rpynnel (S,G), a He naketoB Register Bcen
cuctembl. [locne HAaCTPOWKKU 3TOM KOMaHAbl Harpy3ka Ha ucxogHole DR un
RP Gynet pasrpyxeHa n 6yayt nepegaBaTbesl nakeTbl Register, ckopocTb
KOTOPbIX HE NpeBbILIAeT NMMMUT

OToGpaxeHue cTaTUCTUKM NO naketam PIM

KomaHga show ipv6 pim sparse-mode track
KomaHaHbIn Pexum npusunermposaHHoro EXEC, pexunm rnobansHom KoHurypauum m
pexum pexuMm KoHdurypaummn nHtepenca

PykoBoacteo no
NCNonb30BaHUIO

MNMpu 3anycke cucTeMbl CHavana ycTaHaBnMBaeTCd MOMEHT Hadvana
ctatuctukn. Kaxageii pas, koraa Bbi3blBaeTcs clear ip pim sparse-mode
track, MOMEHT Hayana CTaTUCTMKM YyCTaHaBNMBAETCS CHOBA, a CYETYMK
naketoB PIM ouuLiaeTcs

Hactpoika pacyeta KOHTpoONibHOM CyMMbl nNaketa Register Ha ocHoBe Bcero

nakerta
KomaHga ipv6 pim register-checksum-wholepkt [ group-list ipv6_access-list ]
Onuncanne group-list ipv6_access-list: ucnonbsyet ACL ans orpaHuyeHus agpecos
napameTpa rpynnbl, NCNOSb3YOLWMX 3Ty KOHUIypaumio.
access-list: nogaepxveaet undpsbl <1,99> " <1300,1999>.
MognepxmBaetcst MMeHoBaHHbIN ACL
KomaHgHbIn Pexunm rnobanbHon koHdurypauum
pexunm

PykoBoacteo no
MCNONb30BaHNIO

YCTPOMNCTBO BblYMCASIET KOHTPOSIbHYO cyMMy nakeTa Register Ha ocHoBe
Bcero naketa npotokosia PIM, BkntoYyass WHKaNCyrMpPOBaHHbLIA NakeT
multicast-gaHHbIX, a He Ha ocHoBe 3aronoeka PIM naketa Register.

Ecnn B atom KkomaHge He ykasaH group-list ipv6_access-list, aTa
KOHpMrypauusi NpMMeHsAEeTCA KO BCEM rpynnoBbIiM agpecamM

Hactpouka agpeca ucrtouyHmka naketoB Register

KomaHga ipv6 pim register-source { ipv6_local_address | interface-type interface-
number }

Onuncanne ipv6_local_address: ykasbiBaeT agpec IPv6 B kayecTBe agpeca UCTOYHMKA

napameTpa Ans nakeTtoB Register.

interface-type interface-number: ykasbiBaeT IPv6-agpec wuHTepderica B
KayecTBe agpeca UCTOYHUKA nakeToB Register
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KomaHgHbIn
pexnm

Pexwum rnobanbHon koHUrypaumm

PykoBoacteo no
NCNONb30BaHMIO

HacTtpoeHHbIi agpec gomkeH 6biTb goctyneH. Korga RP nonyyaet naket
Register, oH nepenaeT nakeT Register-Stop ¢ IPv6-agpecoM MCTOYHUKA
naketa Register B kayecTBe agpeca HasHa4YeHus.

PIM-SMv6 He TpebyeTcsi BKntovaTb Ha CBA3aHHbIX MHTepdercax

Hactpouka BpemMeHu nogaBrneHns naketoB Register

KomaHga ipv6 pim register-suppression seconds

Onucaxue seconds: ykasblBaeT BpeMs nogaeneHuss naketoB Register. Egunnua

napameTpa n3MepeHnss — cekyHapbl. 3HavyeHne BapbupyeTcs oT 1 o 65 535, sHayeHue
no ymonyaHumio — 60

KomaHaHbIN Pexwum rnobansHon koHduUrypaumm

pexvm

PykoBoacteo no
NCMNOmMb30BaHUIO

HacTtponka atoro 3HayeHus Ha DR M3amMeHuT Bpems nogasBneHusi nakeToB
Register, onpegeneHHbix Ha DR. Ecnu komaHnga ipv6 pim rp-register-kat
He HacTpoeHa, HacTporika 3Toro 3HadeHus Ha RP nameHuT Bpems keepalive
RP

Hactpoinka BpemeHn npoBepku naketoB Register

KomaHga ipv6 pim probe-interval seconds

Onucanne seconds: ykasblBaeT BpemMs npoBepku naketoB Register. EanHuua

napameTpa N3MepeHns — cekyHapbl. 3HaveHne BapbupyeTcs oT 1 go 65 535, sHaueHue
no ymonyaHuio — 5

KomaHaHbIn Pexunm rnobanbHon koHdurypauum

pexum

PykoBoacteo no
NCNOSb30BaHMIO

Bpemsa npoBepkn naketoB Register — aT0 MHTEpBan, B Te4EHME KOTOPOro
DR wuctoyHuka nepegaeT nyctom naket Register Ha RP 0o ucreyenus
BpeMeHU nogaeneHusi naketoB Register.

Bpemsa npoBepkn naketoB Register He MOXeT npeBbiwaTb MOOBUHY
BpeMeHu nogasneHus naketosB Register. B npoTnBHOM crnyyae npousonget
cbon HacTporku M nosiBUTCS npepynpexgeHne. Kpome TOro, Bpems
nogaeneHus naketos Register, yMHOXeHHOE Ha Tpu, NIIHOC BPEMSI MPOBEPKM
naketoB Register, He MoxeT npesblwaTb 65535. B npotnBHOM cnyyae
OyneTt oTobGpaxkeHO NpegynpexaeHne
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HacTtpounka uHtepBana KAT Ha RP

KomaHga Ipv6 pim rp-register-kat seconds

Onucanwne seconds: ykasblBaeT Bpems Tanmepa KAT.

MELREE LAk EAvHnua namepeHnss — cekyHabl. 3Ha4YeHne HaxoauTcsi B AvanasoHe oT 1

0o 65 535, 3HayeHne no ymonyaHuio — 210

KomaHaHbIn Pexwum rnobanbHon koHUrypaumm
pexmm

Hactpowka ctatnyeckon RP nepBou

KomaHga ipv6 pim static-rp-preferred
KomaHaHbIn Pexum rnobanbHon koHdurypauum
pexum

PykoBoactso no | [ocne HacTporku aTon KoMmaHabl NpuopuTeT ctaTndeckon RP Boiwe, Yem y
ucnone3oBaHuto | RP, BbibpaHHOM ¢ nomMoLL b0 MmexaHnama BSR

7.4.4.6. Npumep KoHcpUrypaumm

Hactponka Toro, yuumtbiBaetca nu npuoputetr C-RP npu conocrtaBneHuun
rpynnbl ¢ RP (Group-to-RP)

Warn e Hactponte 6a3oBble dyHkUMmM PIM-SMv6. (nponyLLeHo)

HaCTPOIKM e YcraHoBute apgpec 3000:5 u npuoputeT 200 Ans uHTepdeiica
LoopbackO Ha mapwpyTtusatope A. ([MponyLueHo)

e YcraHoBute agpec 4000::5 u npuoputeTr 56 gns uHTEepdenca
Loopback1 Ha mapwpyTtusatope A. ([MponyLieHo)

e YcraHoBute agpec C-BSR Ha 5000::5 Ha mapwpyTtnsatope B.
(MponyLieHo)

e  Otobpasute rpynny, cootBeTcTBytowyto FF16::1.

e Hactponte urHopmposaHue npuoputeta C-RP Ha mapwpyTtnsaTtope B

switch#configure terminal

QTECH(config)# ipvé pim ignore-rp-set-priority

MpoBepka | Mpexge 4em OydeT HaAcTpOeHO WrHopupoBaHue npuoputeta C-RP,
oTobGpakaeTcsa crneayoLias MHopMaLus:

switch(config)#show ipvé pim sparse-mode rp FF16:1
RP: 4000::5

Info source: 5000::5, via bootstrap
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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 HacTpomkm wurHopupoBanus npuoputeta C-RP  oTobpaxaeTtcs
cnegyowasa nHgopmauns:

switch(config)#show ipvé pim sparse-mode rp FF16::1
RP: 3000::5

Info source: 5000::5, via bootstrap

Hactpoiika oGHapyXeHusi 4OCTYNHOCTM RP, HanpsiMyr NOAOKMIOYEHHOM K
MCTOYHUKY AaHHbIX

Warn e Hactponte 6a3oBble yHkuMmM PIM-SMv6. (nponyLyeHo)

HacTponki e HacTpoiite o6HapyxeH1e A0CTYNHOCTM RP, HanpsMyio NoagKioHeHHO M’

K UCTOYHUKY OaHHbIX

QTECH(config)#ipvé pim register-rp-reachability

MpoBepka | 3anyctute komaHgy show running-config, 4To6bl NPOBEPUTL KOHMUIypaLWIO.
OtobparkaeTcs cnegytowast MHopMauns:

QTECH(config)#show running-config
!

!

!

ipvé pim register-rp-reachability
ipvé pim bsr-candidate Loopback 0

!

OrpaHuyeHne puanasoHa apgpecoB (S,G) naketoB Register Ha cTopoHe
MCTOYHMKA JaHHbIX

Warn e HactponTte 6asoBble dyHKkUMM PIM-SMv6. (nponyLeHo)

HacTpoukn e HacTpoiite maplpytusatop A Ha PUNbLTPaLMIO NakeToB Mo agpecy

WCTOYHMKA N NMPMEM NAKETOB TONMLKO ¢ agpeca nctovHmka (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
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switch(config-ipvé-acl)#exit

MpoBepka

Mpexge vem guanasoH agpecoB (S,G) ang naketoB Register Ha cTopoHe
NCTOYHMKA LaHHbIX OyaeT orpaHuyeH, 3anyctute komaHgy show ipv6 pim
sparse-mode mroute, 4To6bl 0TOGpPa3nTL 3anmcu multicast. 3anuce (S,G) u
3anuck (S,G,RPT) cywecTtytoT

switch#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: 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
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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

MNMocne orpaHuyeHns auanasoHa agpecoB (S,G) onsa naketoB Register Ha
CTOPOHE MCTOYHUKA AaHHbIX 3anyctute komanay show ipv6 pim sparse-mode
mroute, 4ToGbl 0TO6pa3nTb 3anucy multicast. 3anuck (S,G) n 3anuce (S,G,RPT)
CyLLEeCcTBYIOT

switch#show ipvé pim sparse-mode mroute
IPvé6 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

Upstream State: JOINED

000102030405060708091011121314151617 1819 20 2122 23 24 25 26
27 28 29 30 31

Local
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(100::2,

ff16::1, rpt)

RP: 4000::5

RPF nbr: ::

RPF idx: None

Upstream State: PRUNED

0001020304050607080910111213 14151617 1819 20 2122 23 24 25 26
27 28 29 30 31

Local

OrpaHu4yeHune ckopoct DR Ha cToOpoHe MCTOYHMKA AaHHbIX ANA nepeaayvv
naketoB Register

Warn
HaCTPOWKU

HacTtponTe 6a3oBble dyHkuumn PIM-SMv6. (nponyLueHo)

MpoBepbTe konmyecTBo nakeToB PIM, nepegaHHbIX MapLIpyTM3aTopoM
B.

Uepes cekyHaOy npoBepbTe KonuvyecTBO nakeTtoB PIM, nepepaHHbIX
MapLipyTmsaTopom B.

YCTaHOBUTE  CKOPOCTb  Nepegayv nakeTos Register ans
MapLupyTmsaTopa B.

Uepes cekyHOy npoBepbTe KonuvyecTBO naketoB PIM, nepepaHHbIX
MapLipyTmsaTopom B

QTECH(config)#ipvé pim register-rate-limit 1

Mpoeepka | [Npexge 4em HacTpavMBaTb OrpaHW4YeHUE CKOPOCTW, MPOBEPbLTE KONIMYECTBO
naketoB PIM, nepegaHHbix DR. OTobpaxaeTcsa cnefytowasi nHhopmauus:

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 7727
Hello: 1329 4057
Join-Prune: 863 0
Register: 0 2636
Register-Stop: 975 0
Assert: 0 0
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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:

Mpexae 4Yem HacTpavMBaTb OrpaHWYEeHUEe CKOPOCTWU, NPOBEPbTE KOMUYECTBO
naketoB PIM, nepepaHHbix DR, yepes cekyHay. OTobpaxaeTcs cnegytowias
MHpopMaums:

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
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:

Bad checksums: 0
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Send errors:

Packets received with unknown PIM version:

lMocne HacTpoKrkK orpaHNYeHusi CKOPOCTU NPOBEPbTE KONMYecTBo naketos PIM,
nepeaaHHbix DR. OToGpaxaeTtcsa cneayowlas MHpopmaums:

QTECH#show ipvé pim sparse-mode track

PIMvé packet counters track

Elapsed time since counters cleared: 17:14:56

Valid PIMvé packets:
Hello:

Join-Prune:
Register:
Register-Stop:
Assert:

BSM:

C-RP-ADV:
PIMDM-Graft:
PIMDM-Graft-Ack:

PIMDM-State-Refresh:

Unknown PIM Type:

Errors:
Malformed packets:
Bad checksums:

Send errors:

received
5064
1341

869

0

979

sent
7727
4069
0
2640
0

0
1036

Packets received with unknown PIM version:

0
0
5
0

HacTpoika gnvHbl KOHTPONLHOW CyMMbI NakeToB Register

Warn
HaCTPONKK

e Hactponte 6asoBble dyHkUMM PIM-SMv6. (nponyLeHo)

e HacTponTe pacyeT KOHTPOSiIbHOW CyMMbl nakeTa Register Ha ocHoBe
BCEro naketa Ha mapLupyTusaTope A.

e 3anyctute komaHgy show

KOHpurypauuio

running-config,

4YTOObLlI MPOBEPUTHL

switch(config)#ipvé pim register-checksum-wholepkt

switch(config)#show running-config

@ §) QTECH

MUP LOOCTYMHEE

268




PykoBoacTeo no Hactponke cepus QSW-6910

HaCTpOVIKa PIM-SMv6 W

MpoBepka

MpoBepbTe koHUrypaumo mappyTtmsatopa A. KoHdurypauusa otobpaxaeTtcs
cneayowmm 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

HacTpoiika agpeca nctouHuka naketoB Register

Warun e HactpownTte 6asoBble pyHKkumMM PIM-SMv6. (nponyLeHo)
HacTpoviki e YcTaHOBUTE aJpec UCTOYHMKA MHTepdelica Loopback1 Ha 5500::5/64
Ha mapwpyTtusatope B. (MNponyLeHo)
e YcTaHoOBWUTE agpec UCTOYHMKA nakeToB Register Ha agpec nHtepdenca
Loopback2 Ha mapwpyTtusatope B. ([MponyLueHo)
e 3anyctmute komaHgy show running-config, 4Tto6bl NpOBEPUTL
KOHoUrypaumio
QTECH(config)#ipvé pim register-source Loopback 1
lMpoBepka | NpoBepbTe KOHGUrypaLumo MapLpytusatopa B

I
!

ipvé pim register-source Loopback 1
ipvé pim register-rate-limit 1

ipvé pim bsr-candidate Loopback 0

I

Hactpoika BpemMeHu nogaBneHMsa n BpeMeHu npoBepku naketoB Register

Warn
HaCTPONKK

e Hactponte 6asoBble dyHkUMM PIM-SMv6. (nponyLeHo)
e YcTaHoBUTE BpeMs nogasneHuns Ha 20 cekyHn Ha MapuipyTmusaTope B.
e YcTaHoBWUTE BpeM4 NPOBEpPKU Ha 2 cekyHAbl Ha MapLupyTmusaTtope B.

e 3anyctute «komaHgy show running-config, 4TOoGbI npoBeEpPUTHL
KOHpurypauuio

QTECH(config)#ipvé pim register-suppression 20
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QTECH(config)#ipvé pim probe-interval 2
QTECH(config)# show ip pim sparse-mode track

Mpoeepka | MNMpoBepbTe kKOHGUrYypaLmo MapLipyTusaTopa 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 ¢c agpeca multicast-rpynnbl
(S,6)

Warn e Hactponte 6a3oBble yHkUMmM PIM-SMv6. (nponyLeHo)

HacTpoukm e YcraHosute TTL nakeToB Register, nonyyeHHLIX MapLupyTM3aTopom A

OT agpeca rpynnbl multicast (S,G), paBHbim 60 cekyHaam.

e 3anyctute komaHgy show ip pim sparse-mode mroute, 4TOGbI
NpPoOBEPUTL KONNYECTBO NakeToB Register

QTECH(config)#ip pim rp-register-kat 60

Mpoeepka | NMocne HacTtpoukn TTL npoeepbTe TTL naketoB Register ¢ agpeca rpynnol
multicast (S,G) Ha mapwwpyTnsatope A. TTL He npeBbiwaeT 60 cekyHA

switch(config)#show ipvé pim sparse-mode mroute
IPv6 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
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RPF idx: GigabitEthernet 0/2
SPT bit: 0
Upstream State: NOT JOINED

kat expires in 60 seconds

27 28 29 30 31

(1100::2, ff16:1, rpt)
RP: 4000::5

RPF nbr: ::

RPF idx: None

000102030405060708091011121314151617 1819 20 2122 23 24 25 26

7.4.4.7. PacnpocTpaHeHHble OLMOKHK

e  OcHoBHble yHKLMM PIM-SMVv6 He HacTpOEeHbI NN HE MOTYT ObiTb HACTPOEHbI.

e [lnanasoH agpecoB (S,G) naketoB Register Ha CTOpPOHE WCTOYHMKA AaHHbLIX He
OrpaHuyYeH Nnn He MOXeT BbITb HAacTpoeH Ha C-RP mnnu ctatuyeckon RP.

e Ecnu gmanasoH agpecoB (S,G) naketoB Register Ha CTOpoOHE MCTOYHMKA OaHHbIX
OrpaHu4YeH, YykasaHHbln crnvmcok ACL He HacTpoeH wnuM AuanasoH agpecos

NCTOYHMKA/rpynnbl, paspelleHHbin ACL, HacTpoeH HenpaBUIbHO.

e [lnanasoHbl agpecoB MCTOYHMKA/rpynnbl, paspeweHnHble C-RP nnn ctatnyeckumn RP,

HeCcoBMEeCTUMbI.
7.4.5. HacTponka nHtepBana nepega4um naketoB Join/Prune

7.4.5.1. dcpdekT koHduUrypaumm

N3meHuTe nHtepean nepegaym naketoe Join/Prune, 4tobbl cdhopmmpoBate RPT nnun SPT.
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7.4.5.2. NpumeyaHus

Heobxoammo HacTpouTb OCHOBHbIE PyHKUMM PIM-SMv6.

7.4.5.3. LLlarn HacTpounku

HacTtpownte uHtepBan nepegaym naketos Join/Prune.

7.4.5.4. NMpoBepka

YcTtaHoBuTe nHTepBan nepedayv naketos Join/Prune Ha 120 cekyHn Ha maplipyTtusaTope B.
3anyctute komaHgy show ipv6 pim sparse-mode mroute, 4Tobbl NpoBepnTb 3Ha4YeHne TTL

3anuncu.

7.4.5.5. CBA3aHHbIe KOMaHAbI

HacTponka uHTtepBana nepeaayv naketoB Join/Prune

KomaHga ipv6 pim jp-timer seconds

Onuncanne seconds: ykasblBaeT UHTepBan nepegayv naketos Join/Prune.

EleEl N EovHmua namepeHus — cekyHabl. 3HavyeHue Bapbupyetcs ot 1 oo 65 535,
3HayeHwue no ymon4yaHuio — 60

KomaHaHbIn Pexwum rnobansHon koHurypaumm

pexvm

7.4.5.6. Npumep KoHcpUrypaumm

Hactpouka uHTepBana nepegaym naketoB Join/Prune Ha mapwpyTusaTtope

Warn e Hactponte 6asosble yHkummM PIM-SMv6. (nponyLLeHo)
HacTpovikiA e HactpoiiTe wuHTepBan nepejaus  naketoB  Join/Prune  Ha
MapLupyTusaTope
QTECH(config)#ip pim jp-timer 120
MpoBepka | 3anyctute komaHgy show ipv6 pim sparse-mode mroute, 4Tobbl NpoOBEPUTL

3anuck. Bpems nepegaym naketos Join/Prune He npeBbiwaeT 120

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
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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

0001020304050607080910111213141516 17 1819 20 2122 23 24 25 26
27 28 29 30 31

Local

7.4.5.7. PacnpocTpaHeHHble OLMnOKK

OcHoBHble yHKUMM PIM-SMV6 He HacTpoeHbl UK He MOryT BbITb HACTPOEHDI.

273

@ §) QTECH

MUP LOOCTYMHEE



PykoBoacTeo no Hactponke cepus QSW-6910

HaCTpOVIKa PIM-SMv6 W

7.4.6. HacTtpouka yctponctBa Last-Hop ansa nepekntoveHus ¢ RPT Ha SPT

7.4.6.1. ApdeKkT KoHDUrypaumm
MepekntounTe ycTponcteo Last-Hop ¢ RPT Ha SPT.

7.4.6.2. MpumeyaHus

Heobxoanmo HacTpouTb OCHOBHbIE PyHKUMM PIM-SMv6.

7.4.6.3. LLlarn HacTpounku

HacTponTte yctpowncTteo Last-Hop onsa nepekntovermst ¢ RPT Ha SPT.

7.4.6.4. NpoBepka

HacTponte 6a3oBbie dyHkuumn PIM-SMv6, caenante, 4tobbl DR Ha CTOpOHE UCTOYHMKA AaHHbIX
nepegasarn NnoToKN AaHHbIX B rpynny FF16::1, n NpUeMHUK NpuHyauTenbHO NPUCOEANHUICS K
rpynne FF16::1 ana cdopmupoBaHma RPT. DR Ha npuvHMMaloWen CTOPOHEe MPUHYAUTENBHO
BbINOMHAET nepekntodeHne ¢ RPT Ha SPT. MNpoeepbTe koHGurypaumio RP.

7.4.6.5. CBA3aHHbIe KOMaHAbI

BkrntoyeHune pyHKUMM KOMMyTaumm SPT

KomaHga ipv6 pim spt-threshold [group-list ipv6_access-list ]

Onuncanne group-list ipv6_access-list: ccbinaetca Ha cnvcok ACL IPv6 ans

napameTpa OrpaHUYeHnsi avanasoHa agpecoB rpynnbl, NO3BOMSIOWEro KOMMYTaLMIO
SPT.

ipv6_access-list: nogaepxuneaetca nmeHoBaHHbIM ACL

KomaHgHbIn Pexunm rnobanbHon koHdurypauum
pexvm

PykoBoacteo no | Ecnn B 3TOM KOMaHOe He ykasaH napameTp group-list ipv6_access-list,
Ncnomnb3oBaHWiD | BceM multicast-rpynnam paspeLleHo ocyLecTBNsATb kKommyTaumio SPT

Ecnu B 3TOM KOMaHOe yCTaHOBMEHO 3HAYeHWe N0, NEePeHOCUTCS CNCOK
rpynn, a nepeHocumbin cnmcok ACL saBnsetca HacTpoeHHbim ACL,
orpaHnyeHne ACL, cBA3aHHOe CO CMMCKOM rpynmn, OTMEHSEeTCs, U BCEM
rpynnam paspeluaeTcs nepekmoyaTtecsa ¢ RPT Ha SPT

7.4.6.6. Npumep KoHcpUrypaumm
Hactpouka yctponucrtBa Last-Hop ansa nepeknioveHnsa ¢ RPT Ha SPT

Warn e HactpownTte 6asoBble pyHKkumMm PIM-SMv6. (nponyLieHo)

HaCTpPOVIKK e Cpenaiite, ytobbl DR Ha CTOpOHE WCTOYHWMKA [aHHbIX nepeaaBarn

KogoBble noToku B rpynny FF16::1.

e Cpenante, 4ytobbl DR Ha npvHMMatoLlen CTopoHe nosiyyarn noTokun koga
n3 rpynnel FF16::1.
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e HactponTte yctponicTteo Last-Hop ansa nepekntoveHns ¢ RPT Ha SPT Ha
DR Ha npuHMMatoLlen CTopoHe

switch(config)#ipvé pim spt-threshold

MpoBepka | 3anyctute komaHgy show running-config, 4ToBbl NpoBepUTL KOHUrypaumo

switch(config)#show running-config

ip pim jp-timer 120
ip pim spt-threshold
ip pim rp-candidate Loopback 0

7.5. MOHUTOPWHr

7.5.1. OuncTka

NMPUMEYAHME: BbinONHEHWe KOMaHg clear MOXeT NPUBECTM K NOTepe BakHOW MHopMaLum
n, Taknm o6pasom, K npepbiBaHno paboTbl Cryxo.

OnucaHue

KomaHga

Oumnwaet wmHdbopmauuio o
anHammndeckon RP

clear ipv6 pim sparse-mode bsr rp-set *

CHoBa yCTaHaBnueaeT
BPEMS Hayana CTaTUCTUKK
nakeToB " ouuniaet
cyeT4yumk naketoB PIMv6

clear ipv6 pim sparse-mode track

7.5.2. OTOGpaxeHune

OnucaHue

KomaHpa

nHdopmaumio o BSR

OtobpaxaeT noapobHyto | show ipv6 pim sparse-mode bsr-router

PIM-SM 06 nHTepdelice

OtobpaxaeT nHdopmaumto | show ipv6 pim sparse-mode interface [ interface-type

interface-number ] [ detail ]
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OnucaHue

KomaHpa

OTobpaxaeT NoKarnbHyo
MHopmaumto MLD 06
uHTepdence PIM-SMv6

show ipv6 pim sparse-mode local-members [ interface-

type interface-number ]

OTtobpaxkaeT WHGopmaLMiO O
Mappytmsaumm PIM-SMv6

show ipv6 pim sparse-mode mroute [ group-or-source-

address [ group-or-source-address | |

OT1obpaxaeT uHbopMauno o
cocene PIM-SMv6

show ipv6 pim sparse-mode neighbor [ detail ]

OTtobpaxaeT WMHopMaLmIo,
OTHOCALLYIOCA K crneayloLlemy
hop-y, Bkntovas naeHtTudmkaTop
nHTepdenca cneayoLlero
hop-a, agpec n meTpuky

show ipv6 pim sparse-mode nexthop

OtobpaxaeT BCE RP,
HaCTPOEHHble Ha JlOKasribHOM
yCTpOWCTBE, n rpynnel,

obcnyxusaemble atummn RP

show ipv6 pim sparse-mode rp mapping

OTtobpaxkaeT WHpopmaLmio o
RP, obcnyxusatoLuen
rpynnoBon agpec

show ipv6 pim sparse-mode rp-hash ipv6-group-address

OtobpaxaeT KONN4ecTBO
nepefaHHbIX W MNONYYEHHbIX
naketoB PIM ¢ momeHTa Havana
CTaTUCTUKU 0o TeKyLero
BpEMEHMU

show ipv6 pim sparse-mode track

@ §) QTECH

MUP LOOCTYMHEE

276




PykoBoacTeo no Hactponke cepus QSW-6910

HaCTpOVIKa MSDP W

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 Heckonbkumu gomeHamu Protocol Independent Multicast -
Sparse-Mode (PIM-SM), 4To6bl COBMECTHO MCMNOMb30BaTb MHpOPMaLMIO 06 NCTOYHMKE
multicast aTnx gomeHoB PIM-SM gnga peanusauum mexgoMeHHon multicast.

o Wcnonbaynte MSDP B pgomeHe PIM-SM ana COBMECTHOMO MCMNOMb30BaHUS
nHdopmaumm 06 nctouHmnke multicast Heckoneknx 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 wuctodHnke 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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"DR1 e el DR2

McTovHuK
Multicast ,
PIM-SM1
—»  [aHHble Multicast ----- » IGMP Join <« ---+%  MSDP Peer-oTHowweEHNSA
Pervctpaumsa PIM @ —»  PIM Join - »  CoobuieHue SA

PucyHok 8-1.

8.2.1.2. PazBepTbiBaHue

e 3anyctute Open Shortest Path First (OSPF) B kaxgon AS u 3anyctute nNpoOTOKOS
Border Gateway (BGP) mexay AS ansa peanusauumn MexgoMeHHON unicast-paccbifiku.

¢ 3anyctute PIM-SM BHyTpU kaxgon AS n 3anyctute MSDP mexay AS ons peanusauum
MeXxgomMeHHoro multicast.

8.2.2. Anycast-RP
8.2.2.1. CueHapum

PIM-SM pa6oTtaeT BHyTpu Kaxxgon AS. CyluecTByeT HECKOSTbKO RP, KOTOpbIe UCMOSb3YOT OAMH
n TOT Xe agpec RP n obecnyxueatoT ogHy 1 Ty xe rpynny. Mexagy stumn RP ycTtaHaenueatoTcs
peer-oTHoweHns MSDP.

Kak nokasaHo Ha PucyHke 8-2, DR 1 nogkmntoyeH K peructpam nctovyHmka multicast ¢ 6nvkaniumm
RP 1 B nokanbHoM gomeHe. DR 2, NogKMOYEHHbIN K XOCTY-Y4acCTHUKY rpynnbl, 3anyckaeT
npucoeanHeHue ¢ Gnvmxkanwmm RP 2. RP 1 ncnonb3ayet coobuleHne SA onst ysegomnennst RP 2
00 wmnctouHmke multicast. RP 2 npogomkaeT MHUUMMPOBaTb MPUCOEAMHEHNE C MCTOYHUKOM
multicast gnsa cosganns MDT.

Anycast-RP obGecneunBaeT pesepBupoBaHme n 6HanaHcmpoBky Harpy3km ons RP, a takke
rnomoraeT YCKOpUTb KOHBepreHumo multicast-mapLupyTos.
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MCTOYHUMK
Multicast

DR1

ssssmmmn °*° ssssmmnm *° RP1

RP2 ssssmmmnm °*°

MpremMHuK
Multicast

L

DR2
———»  [adHble Multicast ----- » IGMP Join <*---»
Pernctpauuss PIM —— 5  PIM Join =~ === >
v
PucyHok 8-2.

8.2.2.2. PasBepTbiBaHue

MSDP Peer-otHoLwieHus

CoobuieHue SA

o 3anyctute OSPF B kaxxgon AS, 4Tobbl peannsoBaTb unicast-nepegady BHyTPU 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 cOBMECTHOro MCnosib30BaHUSA
oTHoweHun MSDP nHdopmMaumm 06 nctouHmnke multicast

cooOLleHunn SA

Monyyenne wn nepecbuika | MpepotBpatuTe nepenonHeHne SA 1 nogasuTte WTOPMbl SA

(@ orecy
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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

NCcTOUHUK “_\ E ssssmmnnm ** ssssmmnnm **
Multicast :
A A
: : PIM-SM2
: PIM-SM1 ' . I
: Co :
5 | \ MpuemMHuK
‘h" ssssmmnn ** 2 : ssemmmnnm ** X g
. — + :
DR1 . A RP1 .7 oo > ' =
——»  [aHHblie Multicast ----- » IGMP Join <+ ---9» MSDP Peer-otHoweHUs
. Peructpaumusa PIM ——»  PIM Join  ooreeeeeeees »  CooOweHne SA
v

PucyHok 8-3.

RP noaknioyeH K UCTOYHUKY multicast

HacTtponte peer-yzen MSDP Ha RP, nogknto4yeHHOM K MCTOYHMKY multicast. 3atem atoT RP
MOXeT MCnosnb3oBaTb coobweHns SA ans oTnpaBkM MHGOPMaUMM O JNOKANbHOM WUCTOYHMKE
multicast gpyrum RP.

Kak nokasaHo Ha PucyHke 8-3 DR 1 peructpupyeTt mHdopmMaumio o6 MctoudHmke multicast c
nomowbio RP 1. Korga mexagy RP 1 n RP 2 ycrtaHaBnuBalTCcs peer-oTHoweHunsa, RP 1
oTnpaensieT uHopmaumo 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 MHULMUPOBaTb MNPUCOEAMHEHNE K MCTOYHMKY 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 wuctoyHuke multicast, RP 2 npogomkaeT WHULMMPOBATb
npucoeanHeHne ¢ NCTOYHMKOM multicast, Tem cambim yctaHasnmBass MDT ot DR 1 k DR 2.

8.3.2. NMony4yeHue u nepecbisika coobweHnn 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 3aperncTtpnupoBaH UCTOYHMK multicast.

e RP wuHKancynupyeT nokKanbHO 3aperncTpupoBaHHYy WHGoOpMaumio 006 WCTOYHMKE
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 coobleHne 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 nporgeT 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 cny4yae 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 aTOT onTumanbHbIN MapLUIpyT SBMSETCA MapLUPYyTOM C BEKTOPOM PacCTOSHUS
(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 npoeepky Peer-RPF.

e B npoTtuBHOM cnyyae nepengute K wary 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
onvxkanwmni 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
nepecsIaTca ApYruM y4acTHUKaM rpynnol.

e CoobweHnsa SA BHYTpu rpynnbl Gonblle He nepecbinalwTcsa APYrMM y4acTHUKaM
rpynnbl.

Mesh-rpynna nomoraeT yMeHbLUNTb KOMYECTBO COObLLEHN SA.

<+ ---»  MSDP Peer-otHoLLEHNA R .

............. »  CoobueHne SA

PucyHok 8-4.

SA Cache (Kew SA)

Kew SA ncnonb3yetcsa gns 6ydepusauun ctatyca coobueHns SA. CoobLueHnsa SA ¢ CTekwmm
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 UrHopMpyeTcs. ATO NoMoraeT NoAaBUTb LUTOPMbI

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 OnuncaHune 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- | 9ta koHGwurypaums saBnseTca obss3aTenbHOM B CLeHapumn
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 | OnuunoHanbHo. OH ucnonb3yeTca And Toro, YTobbl cooblieHne 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 ymonuyaHuio
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

OnuncaHune n komaHaa

OrpaHuyeHne
broadcast-a

coobuieHnn SA

OnumoHanbHo. OH uncnonb3yeTca Ans
NnonyyYeHns 1 Nepecbinkn coobieHnn SA

orpaHn4yeHunda BbiNycCKa,

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

OnumoHanbHo. OH ucnonb3dyetcd ons ygobHoro 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

OnumoHanbHo. He pekoMeHayeTcs UBMEHSITb 3HaYeHWs1 mapamMeTpoB

NpoTOKOMa Mo YMOMYaHUo

ip msdp timer interval

NameHsieT
NMOBTOPHOIO
nogkntovenus TCP

WHTepBan

ip msdp ttl-threshold peer-addressttl-
value

N3meHsieT 3HaYyeHue
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) gomkeH 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 SABNAKTCSA ABYyHanpaBneHHbIMK. [1o3ToMy 3Ty KOMaHay
NCMoSb30BaHU0 | HEOOXOOUMO HacTpPOUTb 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 ymonuyaHuio

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 nctouyHunka 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

Ecnn ykasaH agpec, yCTPOMCTBO NpoOBepsieT, ABMASETCA NN 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
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 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

@ §) QTECH
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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
286
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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
CueHapwun:

—_— = e - —a

MSDP

MNCTOuMHUK
Multicast

I |
I |
I |
: «---» |
1 sssmmnnnm ** RP |
I |
: GOoN G0N :
I :
I |
I |
I |
| |
I |
—————————————————————————— I I
I |
I
I MNpnemMHuK :
\ Multicast |
| |
e |
PucyHok 8-5.
B cneaytowen Tabnuue nepeuncrieHbl HTepdencol n IP-agpeca pasnuyHbiX YCTPOWCTB:

Yctpon- | UHTepdenc IP-agpec MpumeyaHune

CTBO

A GO0/1 100.100.100.1/24

287

@ § QTECH

MUP LOOCTYMHEE



PykoBoacTeo no Hactponke cepus QSW-6910

HaCTpOVIKa MSDP W

LoopbackO 10.10.10.10/32 Appec  RP, KOTOpPbI
ncnonb3yertca ans
yCTaHOBIEHUSA
coeanHeHmna MSDP

GO0/1 100.100.100.2/24

GO0/2 1.1.1.1/24 MpaHnua BSR

LoopbackO 20.20.20.20/32 McnonbayeTca ans
yCTaHOBIEHUS
coeguHeHun EBGP u
MSDP

GO0/1 1.1.1.2/24 paHunua BSR

GO0/2 2.2.2.1/24 paHunua BSR

LoopbackO 30.30.30.30/32 McnonbayeTca ans
yCTaHOBIEHUS
coeguHeHun EBGP u
MSDP

GO0/2 2.2.2.2/24 NpaHuua BSR

GO0/1 3.3.3.1/24

LoopbackO 40.40.40.40/32 Wcnonbayetca ans
yCTaHOBIEHUS
coeanHeHun EBGP u
MSDP

GO0/1 3.3.3.2/24

LoopbackO 50.50.50.50/32 Appec RP, koTopblii

ncnonb3yetcd and

yCTaHOBIEeHUA

coeanHenusa MSDP.

LWarn
HaCTPONKK

HactpownTte IP-agpeca nHtepdencos.

Bkniounte OSPF B kaxkgon AS. HactponTte 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, HacTponTte C-BSR n C-RP, a Takke
HacTpouTe rpaHuuy BSR.

YcraHoBuTe peer-otHoweHus MSDP mexay peer-amun EBGP, a takke
mexay peeramm RP n EBGP.

NMPUMEMAHME: IP-agpec n nokanbHbii MHTEpdenc peer-a MSDP [omKkHbI
ObITb TaKNMMK Xe, Kak y peer-a EBGP

A#configure terminal

A(config)#ip multicast-routing
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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
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
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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 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 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

MpoBepka | Ncnonb3ynte NCTOYHUK multicast ans OTnpaBKu naketa
(200.200.200.200,225.1.1.1) n paspelmTe XOCTy MPUCOEAMHUTBLCS K rpynne
225.1.1.1.

e Y0epguTechb, YTO XOCT MOSYYMST STOT MakKeT.
e Haycrtponctee C npoBepbTe cocTosHME 1 coobuieHne SA peer-a MSDP
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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 OWNOKKU

e [paHuua BSR He HacTpoeHa unm HacTpoeHa Ha HernpaBubHOM UHTepdence.

e PIM-SM He BKNIOYEH Ha NnokarbHOM MHTepdence, NCNoNb3yeMoM AN YCTaHOBIEHNS
peer-coegnHeHus MSDP, nnu Ha untepdeince IP-agpeca peer-a.

o Coob6uleHnsa SA He moryT nNponTu npoeepky Peer-RPF.
8.4.2. HacTpouka Anycast-RP
8.4.2.1. dhdeKkT KoHduUrypaumm

YcraHoBuTe peer-oTHoweHnss MSDP BHyTpu AS, 4TobGbl obGecrneunTb pe3epBUMpOBaHUE U
©anaHcupoBKy Harpy3ku ons RP.

8.4.2.2. NpumeyaHun

e  Unicast-mapwpyT mexgy AC gomkeH OblTb JOCTYMEH.

e PIM-SM pomxeH pabGotatb B AS, U HeobXoAMMO HACTpOUTb Heckonbko RP,
ncnonb3ywmux ogHn n Te xe IP-agpeca.

e C-RP 1 C-BSR Henb3si HACTPOUTbL Ha OOHOM U TOM Xe UHTepdence.

8.4.2.3. llarn HacTponku

YctaHoBneHue peer-otTHoweHun MSDP
e ObgszaTtenbHbIN.

e Hacrtponte crniegyiowyto KomaHgy Ha kaxgonm RP ogHom u Tom xe AS, 4TOObI
YyCTaHOBUTL peer-oTHoweHnss MSDP c¢ 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 yganeHHoro peer-a.

napameTpa

interface-type interface-number: ykasblBaeT moKanbHbIN WUHTEpeNc,
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. |_|03TOMy 3Ty KOMaHAay
Heobxoanmo HacTpouTb C obenx CTOPOH.

YTobbl rapaHTupoBaTb, 4TO coobuweHnsa SA MOryT ycnewHo npouTU
nposepky Peer-RPF, pekomeHngyeTtcsa HacTpouTb mesh-rpynny

N3meHeHne agpeca RP B coobweHnn SA
o OObGs3aTtenbHbIn.

e Hactponte cnegytowyo KomaHay Ha kaxgon RP ogHol n 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 coobueHun SA He nameHsieTcs

KomaHaHbIn
pexum

Pexunm rnobanbHon koHdurypauum

PykoBoacteo no
1MCNONb30BaHNIO

B cueHapumn npumeHeHunst Anycast-RP agpeca RP Ha Bcex yctponcteax RP
oanHakoBbl. Ecnn agpec RP B coobLueHnn SA He nameHeH, yctponcteo RP
MOXET onpedenuTb, YTo 3TO coobLleHne SA oTnpasBneHo camo no cebe, un,
cnepoBaTeribHO, OTOpocuTb 310 coobuleHne. NosTomy Bam Heobxogumo
HacTpouTb pasHble agpeca RP gns coobuwennn SA, oTnpaBnsieMbix
pasHbiMKn ycTporctBamn 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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OToG6paxeHne nony4eHHon ncxogHom nHcpopmaumm 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) otobpaxaetcsa 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 nHdopmauma (S, G), B KOTOpPON MCTOYHMKOM multicast
ansetca S. Ecnu agpec aBndetca agpecom multicast, aToT agpec
paccmaTtpuBaeTcs kak rpynna multicast (G), n byget otobpaxaTtbca BCS
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 KoHcpuUurypauumn

CoBmecTHOe ucrnonb3oBaHue ucxoaHon uHcgpopmaumm mexay Anycast-RP B
TOoM Xe multicast-pomeHe

CueHapun:

BSR

GO0/

.

G0/2 G0/1 RP
: MCTOYHMK
= | Multicast
— Ig MpuemHnK
PucyHok 8-6.
B crnegytowen Ttabnuue nepeuvncneHsl 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 aToM
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 YcraHoBuTte 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 cocTosiHMe 1 cooblueHne 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 naMeHseTcs.
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 nponTtu nposepky Peer-RPF.

HacTtponte mesh-rpynny MSDP Tak, 4Tobbl BCe coobLeHna SA, OTNpaBieHHbIE OT Y4aCcTHMKOB
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

Hactpowka 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 COOOLEHUA SA NPUHMMAKOTCA.

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 coobweHnna 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. MiMa  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

PykoBoacteo 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 coobLeHnss SA, oTnpasrieHHbIe Peer-oM No YMONYaHUo, 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
KomaHaHbIM MpuBMNErMpoBaHHbIN PEXUM, PeXum rnobanbHON KOoHdUrypauum unm
pexum pexum KoHdurypauun nHtepderica

msdp-mesh:
1.1.1.2
1113

QTECH# show ip msdp mesh-group
MSDP peers in each Mesh-group, <Mesh-group name>:<# peers>

8.4.3.5. NMpumep KoHcurypaumumn

Hactpouka npoBepku Peer-RPF n Mesh-rpynnbl

A

GO/ | &

MSDP
“«---»
\ MSDP

Loopback0

PucyHok 8-7.

B crnegytowen tabnuue nepeuncneHbl nHTepdencol n IP-agpeca pasnnyHbixX

YCTPOWCTB:
Yctpon- | UNHTepdenc | 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 yctpoincTtea 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 Hactponte 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 YyMOMYaHUK W oTnpaBbTe MHGPOpMaumo 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 cMOXeT HopMarbHO NoMy4nTb coobuieHne 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-coeguHeHuin wmexay 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 wncpoBaHua 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 Wwngp, ncnonbayembii ansa ayreHtudpunkaumm 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
wwndppoaHne MD5 B TCP-coegmMHeHMM, 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
OCTaHaBNMBAaET TEKYLLNA CeaHC 1 NonNbITaeTCcs UCNONb30BaTb HOBLIN LLUINAP
ONA COXpaHeHWs TEKYLLIEro ceaHca 40 UCTeYEeHUss BpEMEHN TaM-ayTa.
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Ecnu YPOBEHb mmcbposava YCTaHOBJIIEH Ha 7, ONvHa 3aIJJI/ICprBaHHOFO
TEKCTa OO0J1KHa ObITb YETHbLIM YMCIIOM, paBHbIM UIN NpeBbllakoWnm 4; B
NPpOTUBHOM Cliy4ae KOHCbI/lepaLl,VIFI 3aBepunTcd 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

Pexwum rnobansHon KoHUrypauum

PykoBoacteo no
NCMNOnb30BaHUIO

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. [llocne 3aBeplleHUMst HACTPOMKM  KONMYECTBO
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 rfnobanbHOM KoHdUrypaumm unm
pexnm pexnm KoHurypaunmn nHtepdenca

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
e O
20.0.0.3 20.0.04
PucyHok 8-8.
Warun e YcTaHoBuTe peer-oTHoweHnss MSDP mexay A n B.
HacTpovikiA e Hacrtpoiite wmndposaHe MD5 Ha ycTpoiicTse A.
e [lo wncreyeHun BpemenHn oxmganHma MSDP HacTtponte wudpp MD5
peer-a Ha ycTponcTee B, KOTopbIn coBnagaeT ¢ lWMdpoOM Ha yCTpONCTBe
A. 3aTeMm ceaHc NOBTOPHO NoAkntoYyaeTcs.
e Ha ycTtponctee A yctaHOBMUTE MakCMMarbHOE KONIMYECTBO 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 wmndcpposaHne MDS Ha ycTponcTtee A.
e [lo ncreuyeHun BpemeHun oxumganHma MSDP HacTtponte wudpp MD5
peer-a Ha ycTponcTee B, KOTOpbLIA coBrnagaeT ¢ WNMPOM Ha YyCTPONCTBE
A. 3aTem ceaHC NOBTOPHO NMoAkto4aeTcs.
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, oTobpasutcsa coobuweHune, ykasbiBawollee Ha cbon
wngpposaHms MD5. B ato Bpemsa peer MSDP HaxoauTcs B COCTOSIHUM
DOWN.

e Yepes HekoTOpoe BpeMs nocrne HacTporkn MD5S Ha ycTponctee B peer
MSDP Haxoautcs B coctosstHun DOWN.

e OtnpaBbTe 20 ucxogHbIX nakeToB multicast Ha ycTponcTeo B. Ha
ycTponctBe A oTobpasutca coobuieHne, ykasbiBawowee, 4TO
Konun4yecTtBo coobLueHnn SA npebiwaeT MMMnT

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 npaBuna dunbtpaumm coobweHun SA Takum obpasom, 4YTOObl 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 ncnonb3yemMbln ANs ynpasneHns guanasoHamm S u G.

route-map route-map: ykasblBaeT kapTy MapLUpyTOB, UCMOSb3yeEMY ANsi
ynpaenenuns gnanasoHamu S n G

Mo ymonyanmo | Mo ymonyaHuio HM OOHO MPaBWUIIO HE HACTpPOeHo Ans unbTpaumm
NoKanbHO BbINyckaeMon nHdopmauum SA

KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexXunm

PykoBoacteo no | lMocne HacTpowmkn 3TtonM Komanabl B MSDP MOXHO BBOAUTH TOJSIbKO
NCNONb30BaHNIO | NPUHATYIO MHopMaumto (S, G) (NocTynatoLLyo N3 NoKanbHOro JoOMeHa 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), cooreeTcTBytowas ACL 1 kapTe MapLIpyTOoB.

Ecnu komaHnga He cogepXXuT kaknx-nnbo napameTpos, UHpopmaums (S, G)
He BblMycKkaeTcs

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 HEe 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 MPUHATHI 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 cywectsyeT, byayT
NPUHUMATLCS TONbKO 3anpockl SA, paspelwweHHble ACL, a ocTtanbHble
UrHOpUpYyoTCH

PunbTpaumua nonyyYeHHbIX coobweHun 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), kKOTOpoW 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 crydae, 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. NHdopmaumto 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 ymon4yaHuMilO HWM OOHO NPaBWUIO HE HACTPOEHO And unbTpauum
BXOOALLMX coobLieHnn SA

KomaHgHbIn
pexmm

Pexum rnobanbHon koHdurypauum

PykoBoacteo no
NCNomnb30BaHUIO

Ecnu aTa komaHaa HacTpoeHa, Ho He ykasaHbl ACL unu kapta MmapLupyTos,
BCe Bxoasdwue cooblieHns SA byayT dounbTpoBaTbCs.

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 coobueHun SA, cOOTBETCTBYET NMpaBuiy, 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 MONy4YeHa TOMNbKO 3anncb NCTOYHMKA multicast
(S, G) B coobLieHnn SA, koTopasi COOTBETCTBYET MpaBunam, 3agaHHbIM
BCEMW LOCTYMNHLIMUN KIMOYEBBIMU CITIOBaMM

PunbTpaumua oTnpaBrieHHbIX coobweHnn SA
e  OnuyuoHarnkeHo.

e BuinonHute 39Ty HacTponky Ha yctponctBe MSDP, roe HeobxoaMmo oOrpaHuvnMTb
ncxoaaLuyro nHopmMauuio 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
ykasaHHoro (S, G). OH ucnonb3yetca ansa ynpasneHnsa nHgopmaumen ob
ncrodHmke multicast (S, G), koOTOpoKn paspeLLeHo NPONTH.

route-map route-map: ykasbiBaeT Ha3BaHNe yKkaszaHHOW KapTbl MapLUPyTOB
(S, G). Undpopmauuto 06 uctoyHmke 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
ynpaeneHns goctynom ykaszaHHo RP. OH ucnonb3yeTtcst Ans ynpaeneHus
RP, 13 KOTOpbIX pa3spelleHa nepefaya vcxogHon multicast-nHdopmaumm
(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 ykasaHbl ACL unu kapta MmapLupyTos,
coobueHne SA He ByaeT oTnpasreHo 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),
COOTBETCTBYIOLLAsA MNpaBusly, ykasaHHOMY B KHO4eBOM crnose, byget
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.

OTob6paxeHne coobLeHMN SA, MHULUNPOBAHHbIX JIOKaNbHbIM YCTPOUCTBOM

KomaHga show ip msdp sa-originated
KomaHaHbIn MpBMNErMPOBaHHLIN PEXUM, PEXMM rnobanbHOM KOHUrypaumm unm
pexnm pexnm KoHurypaunmn nHtepdenca

PykoBoacteo no
NCMNOMb30BaHUIO

Ecnn nokanbHoe yctponcteo gasnsietca RP PIM-SM, uHdopmaumnsa 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), otobpaxkaemasa 3TOW 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:

GO0/ 3 ﬁ GO0/
'\ MSDP /
\\ GO0/1 // MSDP
X B

Loopback0

PucyHok 8-9.

B crnegytowen Ttabnuue nepeuvncneHbl HTepdencol 1 IP-agpeca pasnnyHbIX
YCTPOWCTB:

YcTtpon- | HTepdenc | IP-agpec MNpumevaHne
CTBO
A GO0/1 20.0.0.3/24

LoopbackO | 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 onvcaHO B pasgene Hacrtponka
HaCTPONKK Green Channel npoBepkn Peer-RPF.
Hactponte npaBuna dunbTpaumm Bxoasawmx coobuweHnn SA Ha
ycTponcTee A.
HactponTte npasBuna dunbTpaumm wucxogsawmx coobuieHnin 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 ycTtpoiictBe A npoBepbTe, COOTBETCTBYET 1M MONyYeHHas
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 HacTponky 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 nHdopmMaums onmcaHus peer-a MSDP He HacTpoeHa

KomaHaHbIn Pexunm rmobanbHon koHdurypauum
pexnm

OTtknro4veHus peer-a MSDP
e HeobsasaTenbHbIN.

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 oTkn4vaeT 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 peXxnm KoHurypaummn nHtepgenca

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

MD5 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

@ §) QTECH

MUP LOOCTYMHEE

312




PykoBoacTeo no Hactponke cepus QSW-6910

HacTtpoiika MSDP

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  wmexagy 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 napamMeTpoB NpPoTOoKona

8.4.7.1. AhdeKT KoHUrypaumm

Ynpasnaunte peer-amun MSDP, nob6asnsas onvcaHus K ykazaHHoMmy 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

Pexum 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 oTnpaBky multicast-naketa B coobuieHmnn 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 Afsi NOOOEPXKKM
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 3Tonm koMaHdbl KonuyectBo 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 Kelwa SA, noaaepXxuBaeMou yCTPOMCTBOM

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. 3HayeHne Bapbupyetca oT 1 go 4096. 3HayeHue no

ymon4aHuio — 1024

Mo ymonuanuio | Mo ymonuaHuio kew SA nogaepxusaeTt 1024 cooblueHnn SA

KomaHaHbIn Pexum rnobanbHon koHdurypauum
pexum

PykoBogcTBo no | Ota koMaH4a MCMonb3yeTcs Ans HaCTPOMKN EMKOCTU kella SA yCTponcTea.
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.

Ecnu emkocTb yBenuumnaeTcs Bo BpeMs pabotel MSDP, Bce kewun 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 ncteveHmm nHtepeana NoBTOPHOIO MNOAKMYEHUS
nposepbTe, HaxoamTcsa 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 mexgy yctponcteom A mn yctporicteom 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 cocTosdHum UP B TeueHmne 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
1, Taknm o6pasom, K npepbiBaHno paboTbl Cryxo.

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

MPUMEYAHUE: cuctemMHble pecypcbl 3aHAThI MPpY BbiBOAE OTIago4HON MHGopmaumn. Noatomy
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 3anyLyeH.
/ aneMHMK B
[ 1

e ]
He npuemHuk C
¥ Mapﬁjz;gz?mp ympoﬁN
CTOYHUK YPOBHSI 2

Multicast

MpuemHuk A

NCTOYHMK Korga IGMP snooping 3anyLieH.
tieast / Q MpremHuk B
_— >
* i o He npuemHunk C
MapwpyTtusatop

Multicast YCTpOWUCTBO
YPOBHA 2

—  Multicast-tpadgomk

PucyHok 9-1. CeTeBas Tononorus IP multicast-nepecbinkm BHyTpy VLAN go n nocne 3anycka
IGMP Snooping Ha ycTponcTBe ypOBHS 2

9.1.1. NMpoToKonbl U cTaHAapPTbI

RFC4541: pekomeHngaumm gnst Snooping kommyTtaTopam Internet Group Management Protocol
(IGMP) n Multicast Listener Discovery (MLD).

9.2. NMpunoxeHun

MpunoxeHune OnucaHue

YnpasneHue multicast-om | ObecneumBaeT TOUHYO Nepeckbiniky multicast-nakeToB ypoBHSA 2,
YPOBHS 2 4yT106bI N36exaTb PNyaMHra Ha 3TOM YpPOBHE
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MpunoxeHune OnucaHue

Obuwme cepsucbl multicast | Heckonbko nonb3oBaTenen MoOryT COBMECTHO WCMOfb30BaThb

(multicast-VLAN) multicast-tpaduk ogHon n Ton ke VLAN

Mpemuym-kaHanbl n | YnpaeBnset Auana3oHoM —agpecoB  multicast, koTopble

npeaBapuUTENbHbIV Nno3BoMAOT MONb3oBaTeNto 3anpawimeatb M obecneuvvBaeT

NpoCMoTp npeaBapuTeNbHbIA MPOCMOTP NPOodUNen, KOTopble 3anpeLleHo
3anpalmeaTb

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. Koraa ynpasneHne multicast-pacchinikon YpOBHS 2 He BbINOMNHAETCS, a
UMEHHO, korga He peanm3oBaHo IGMP snooping, multicast-nakeTbl paccbinarnTcs BCEM
nonb3oBaTensM, BKMYasa TeX, KTO He JOMMKeH nony4atb 371 nakeTsbl. [locne peanusaummn IGMP
snooping multicast-nakeTbl 13 npocwuna IP multicast-mapwpytusauumn 6Gonblwe He 6yayT
TpaHcnvpoBaTtbcsa BHYTpU VLAN, a 6yayT nepegaBaTbCs HA3HAYEHHbIM NonyyaTensm.

MpnemHnk A

Korpa IGMP snooping He 3anyLueH.
/ aneMHMK B
[ 1

_—
He npuemHuk C
Mapﬁﬁzggg?mp yCTpOIﬁN*
M CTOYHUK YPOBHS 2

Multicast

MpuemHnk A

VICTOUHMK Korpga IGMP snooping 3anyLueH.
Multicast oveminc B

_
He npuemHnk C
MapuwpyTusaTtop

Multicast YCTpOncTBO
YPOBHSA 2

—  Multicast-tpacuk

PucyHok 9-2. CeTeBas Tononorus peanusaumm ynpasnenus multicast-paccoinkon ypoBHsi 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 cnepgyiowem PucyHke nokasaHa pabota yctpornctBa multicast ypoBHa 2 B pexume SVGL
IGMP snooping. MapwwpyTtnsatop multicast otnpasnsieT 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
MpremHuk

VLAN 2
MpuemHuk

. VLAN 3
MpuemHuk
- MapLwpyTnsaTto 5
n leﬂ%/icast P ychOMN‘
CTOMHWMK JpOBHS 5

Multicast

Shared VLAN 1

—»  Multicast-Tpachumk

PucyHok 9-3. CeTeBas Tononorusi oowmx cepsucos multicast (multicast VLAN)

NMPUMEYMAHUE: ecnn multicast-yctponcteo ypoBHs 2 pabotaeTr B pexume [IVGL,
MapLUpyTM3aTop A0SMKEH OTNPaBUTL NakeT B kaxayto VLAN, 4To NpnBoauT K NoTepe NponyCcKHON
CNoCcoBHOCTM 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. NMpemMuyMm-KaHanb! 1 npeaBapuUTesibHbIA NPOCMOTP

9.2.3.1. CueHapum

B npunoxexHnn VOD, orpaHnymMBas gnanas3oH agpecoB multicast, kK KOTOPbIM MOXET MONy4nTb
JOCTyn NoSib30BaTernbCKUA XOCT, MONb30BaTeENW, He BHecliMe onnaTy, He CMOryT CMOTpeTb
npeMuvym-kaHanol. TeM He MeHee cepBUC MpedBapuUTErNbHONO MNpocMoTpa npeanaraeTcs
nosib3oBaTensam, He BHECLUMM ONnaTy, npexaie Yem OHU peluart, NnaTuTb v 3a Hee.

Monb3oBaTenn MOryT nMpocMaTpuBaTb MPEMWYM-KaHan B TeYEHME onpenesieHHoro 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 MOMyYMTb [OCTYM
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-mapLipyTnsatopa unuM nopTbl-y4acTHUKW, 4TOOblI YNpaBnsATb W KOHTPOMMPOBATb
nepecbinky multicast IP-tpadumka 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
- YyYacTHUK
B Eth0/4 E
YCTPONCTBO
YPOBHA 3 VCTpOﬁN
NcTouHMK YPOBHS 2

Multicast

o Mopt Multicast-mapwpyTtusaropa
m] YyacTHuk Multicast

—— & Multicast-Tpadumk

PucyHok 9-4. CeTeBas 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 yposHsi 3). Npocnywmeasn naketol IGMP, yCcTponNCcTBO
multicast YPOBHS 2 MOXeT aBTOMaTU4eCKM onpenensitb nopt
multicast-mapLipyTnsatopa n auHammudeckn nogaepxueatb nopT. OH Takke NO3BONSET
Nnonb30BaTENsAM HacTpanBaTb CTAaTUYECKUIA MOPT MapLLpyTU3aTopa.

e [lopT-yyacCTHMK: MOPT HaxoguTCca Ha multicast-yCTponCTBE YPOBHSA 2 U NOAOKMIOYEH K
xocTam-ydyactHukam. OH HanpaBnseT y4yacTHUKOB npoduns. Ero Takke HasbiBaloT
Listener-nopt. lNMpocnywweasa naketol 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, nepecbinaeT multicast IP-nakeTbl B COOTBETCTBUM
¢ 3anucbto nepecbinkn IGMP snooping.

3anucb nepecbinikn IGMP snooping BkntovaeT B cebs criegyowime anemMeHTbl: agpec UCTOYHUKa
(S), agpec npodwmnga (G), naeHtndpumkatop 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.

YT106bI 0OTOGPa3nTb 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 0BCNyXUBaHMA 3anucen nNepecbisikun
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 ananasoH agpecoB multicast, koTopble paspeLuaroT 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 nakeTol IGMP, HaxoguT
n ngeHTuduuupyeT NOpT MapLlipyTM3aTopa M NOPT-y4aCTHUK, MCMOMb3ys 3TW NakeTbl, TeM
cambiM co3fasas n obcnyxusas 3anmcb IGMP snooping.

9.3.3.1. MpuHUMN paboTbl

YcTtpowncTteo, BbinonHswowee IGMP snhooping, mMoxeT uaeHTuduumpoBaTb U obpabaTtbiBaTb
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
cnepyrowme 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. 1o ucTedeHnn 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 ucTeyeHMM BpemeHu Tanimepa nopT Oonbwe He Oyget
MCNonb30BaTbCs B KAYECTBE NopTa AUHAMUYECKOro MapLUpyTh3aTopa.

e [ns General Query cOpacbiBaeTcsl TaiMep ycTapeBaHUs Ansi BCEX AMHAMUYECKUX
NOpTOB-y4acCTHUKOB. [10 uMCTeuyeHUM BpemeHu Tanmepa nopT 6Gonble He OGyaet
MCnomnb30BaTbCA B KayecTBe AMHamuyeckoro nopTta 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, otobpaxaemMoe BpeMsi UCMOSb3yeTcs
Kak BPEMS OXMUAAHMS 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 MUCMONb3yeTCa Kak Bpems OXuaaHus Tanmepa
ycTapeBaHus.

o Ecnu gnHamundeckoe nsyyeHune nopta mapLupyTtmnsatopa otknoveHo, IGMP snooping He
OyaeT nsyyaTb NOPT AMHAMMUYECKOro MapLipyTusaropa.
MakeTbl Report
MPUMEMAHUE: 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 yctponcTso, 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 Gonblue He OyaeT WMCNonb3oBaTbCs B KayecTBe AWMHaMUYECKOro
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 ycTtapeBaHus. 1o uctevyeHun BpeMeHn Tammepa nopT Oonble He byaer
ncnonb3oBaTbCsA B KadecTBe AMHAMMYECKOro nopTa-ydacTHUMKa Ha3HaYeHHOro
npodouns.
MakeTbl Leave
MPUMEMAHUE: ecnn xocCT 3anpalunBaeT BbIXoa U3 npoduns, oH oTnpaBuT NakeT Leave.

Korga ycTtpowncTso, 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
3anncn nepecbinkn IGMP snooping HasHayeHHoro npoduns u Gonblwe He OGyaer
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.

MNMocne BkntoveHnsa nogasneHus Report-os B ogHoM uukne Query IGMP 6yageTt nepecbinatbes
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 ymonuaHumio 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 komMaHgy no ip igmp snooping mrouter learn pim-dvmrp, 4ToObl OTKNIOYNTH
AVHaMU4YecKoe M3ydeHne nopta MapLupyTmsaTopa.

3anyctute komaHgy no ip igmp snooping vlan vid mrouter learn pim-dvmrp, 4TOObI
OTKITOYUNTb JMHAMNYECKoe n3yyeHne NopToB MapLLpyTusaTopa asia HasHavyeHHbIX VLAN.

Hactpoika BpemMeHu ycTapeBaHMA NopTa AMHAMUYECKOro MapLlpyTusartopa
Bpewms yctapeBaHua no ymondaHumio coctaensiet 300 c.

Korga mopT guHammyeckoro MaplupyTusatopa nomnydaeTt nakeT Query, TaiiMep ycTapeBaHusi
nopTa BKIoYaeTcs Unn cbpacbiBaeTcs; ecnv BpeMs yCTapeBaHUsl He HacCTPOEHO, B KayecTBe
BPEMEHM yCTapeBaHUsI UCMONb3yeTCs MaKcMMmarbHOe BPeMsl OTBETa, NEpPEHOCMMOEe MNaKkeToM

Query.
3anyctute ip igmp snooping dyn-mr-aging-time, 4ToGbl HacTpoOUTb BpeMs ycTapeBaHUS
nopTa AMHaMMYeCKOro MapLupyTmMsaTtopa.
Hactpoika BpemMeHu ycTapeBaHMA AMHAMUYE€CKOro Nnopra-y4yacTHUKa
Bpem4a yctapeBaHusa no ymonyaHuio coctasnset 260 c.
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Korga guHamumuyeckuii nopT-ydacTHUMK MornyyaeT nakeT Query, TadmMep ycTapeBaHus nopTa
BKMOYaeTcsa unu copackiBaeTcsl, a Bpemsl ycTapeBaHusa npeacrasnseT cobor MakcumarnbHoe
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 HacTpouMTb Bpems ycTapeBaHus
ANHAMNYECKOro nopTa-y4yacTHUKA.

HacTtpoiika MakcuManbHoro BpemeHu oTBeTa naketa Query

MakcmmanbHoe BpemMa OTBETaA MNMakeTa Query He HaCTpOeHO Mo yMOJT4aHuo, N UCNOoJib3yeTCA
MaKkCcunmMalibHOe BpeMA OTBEeTa, NepeHOCMMOEe NakeTomMm Query.

3anyctuTe ip igmp snooping guery-max-response-time, 4Tobbl HACTPOUTL MakCcMMarnbHOEe
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 He3aBUCMMble cepBuCbl multicast nnn coBmecTHble cepBucbl multicast gns
nonb3oBartenbckon 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, BbinofHswowee IGMP snhooping, MOXeT npegocTaBnsaTb
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-Ttpacdhuk B gmanasoHe
agpecoB multicast SVGL nepecbinaetcs B sub VLAN, 1 nonb3oBaTeNnbCkMe 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 NpeaocTaBnATb Kak COBMECTHbIE, TaK 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 He3aBuCHUMble cepBuchl multicast.

o [pyrme VLAN (kpome Shared VLAN u sub VLAN) NpuMeHSAOTCA 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. Ecnu
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 koMaHay ip igmp snooping ivgl, 4Tobbl BKNtounMTh IGMP snooping B pexume 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, ytobbl 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 n pexume IVGL-SVGL HeobxoamMmo HacTpouTb guanasoH
npocpuna SVGL; B NPOTMBHOM CIiydae COBMECTHble cepBucbl multicast He MoryT 6bITb
npeaocTaBrieHsbl.

9.3.5. YnpaBneHue 6e3zonacHoctbio IGMP
YcTtpowncTteo, BbinonHswowee IGMP snooping, MOXeT KOHTpPOnMpoBaTb OOBbEM U 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 Multicast

Ecnu nocrtaBwmK CepBMCOB XO4eT paspeluvTb Monb3oBaTensam npocmaTpmBaTb HEKOTOPbIN
multicast BugeoTpaduk, K KOTOPOMY 3anpellaetcs AOCTyn Monb3oBaTenen, U OCTaHOBUTb
multicast BugeoTpadmuk nocrne AOCTVXKEHUS  MPOLOIDKUTENbHOCTM  NpeABapUTENbHOro
npocmoTpa, AoMmkHa OblTb NpegycMoTpeHa yHKuma multicast npeaBapuTensHOro NpocMoTpa
Ha ocHoBe nonb3oBaTens. PyHKUMSA NpenBapuTenbHOrO NpocMoTpa multicast ncnonbsyetcs
BMECTe C KOHTpOneMm paspelleHuii multicast. Hanpumep, B npynoxeHun BugeoagMMHUCTpaTop
KOHTPONMPYEeT HEKOTOpPbIE 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 BKNIOUUTL dyHKUMIO multicast npegBapuTenbHOro MpPoOCMOTPa,
Mo3BOMAIOLLYI0 Monb3oBaTensam 0e3 onnaTtbl NpocMaTpuBaTb MPEMUyM-KaHanbl B TeyYeHue
onpegeneHHoro nepuoga BpeMeHu (Hanpumep, 1 MUHyYTHI).

anaBneHMe MaKCUMalibHbIM KOJINYECTBOM npodmneﬁ, pa3pelweHHbIX Aansa
OoAHOBpPEeMeHHOro 3anpoca

Ecnn ogHoBpeMeHHO 3anpalunBaeTcs CNMLIKOM MHoro multicast-tpadwmka, yctponcTteso byaet
CUMNbHO HarpyxeHo. HacTpoika makcMmanbHOro Konuyectsa npodurnen, paspeLleHHbIX Ans
OJHOBPEMEHHOr0 3anpoca, MOXeT rapaHTMpoBaTh MPOMNYCKHY CNOCOBHOCTL.

e Bbl mMoxeTe rnobanbHO OrpaHMuUTL KOMMYECTBO Mpodunen, paspeLlueHHbIX Ang
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 NopTa
NUCTOYHMKA, Bbl MOXeTe OrpaHu4uMTb BBOA4 Multicast-Tpadmka A[ns npegoTBpalleHus
HeneranbHoro Tpadwuka.

e [Ecnu npoBepka nopTta WCTOMHWKA BKMOYEHA, JeranbHbIM CYMTAETCH  TOMbKO
multicast-Tpaduk, NocTynarLwmn ¢ nopTa MapLupytmsartopa; Tpadmk n3 gpyrmx nopTos
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 nctodHnka, Bol MOXXeTe orpaHnunTb 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 HasblBaemas
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 npodwunen (Takke HasblBaemas
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 MCTO4YHMKa
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 Npochunn He UNLTPYHOTCS U paspeLlatoT AOCTYN Nonb3oBaTenen.

YTtobbl oTdhunbTpoBaTh Npodunu multicast, 3anyctute Komangy ip igmp snooping filter B
pexume koHdurypaumm nHtepdenca nnm pexmme rnodanbHon KoHpurypauuum.

BkniouyeHue npeaBapuTenLHOro NpocMoTpa
MpensapuTenbHbI MPOCMOTP HE BKITOYEH 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 HaAcCTPOMTb MaKcuMarbHoe
KONMYeCTBO Npodunewn, paspeLleHHbIX A5 OAHOBPEMEHHOro 3anpoca.

HacTpomnka makcumanbHOro konu4vecrtsa npodunen multicast, paspeLieHHbIX
rnob6anbHoO

Mo ymonuyaHmio MakcMmarnbHoe KonndecTeo npodmnen multicast, paspeLleHHoe B rnodanbHOM
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 KomaHay 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 wucTtoyHuKka W ykasaTb |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 KOHKPETHbLIN IP-agpec uctouHuka
ana onpegeneHHoro npogunsa koHkpetHon VLAN (MpyMeHMMO K onpeaeneHHOMy
npodwunto kKoHkpeTHor VLAN).
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CHavana Heobxooumo BKMOYUTL NpoBepky |P-agpeca mcTouyHuka, 4ToObl ykasaTb agpec
WUCTOYHMKA MO YMOMYaHUIO, a 3aTeM MOXHO YyKasaTb KOHKPEeTHbIM agpec WCTOYHMKa And
onpegeneHHoro npoduna koHkpeTHon VLAN. Ecnu agpec UWCTOMHMKA YyKasaH Aans
onpegeneHHoro npodung koHkpeTHon VLAN, multicast-Tpadmk onpegeneHHoro npodguns
OyneT npoBepATb agpec UCTOYHMKA, yKa3aHHbIA 3ToM KomaHgow. [pyron multicast-tpaduk
OyaneT 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 paspeLuaroT unm 3anpeLatoT 3anpockl Nofb3oBaTeNs B
nHTepdence.

Korga HacTtpoeH counbTp VLAN, npoduns ncnonb3yeTcs Angd onpeaeneHns guanasoHa agpecos
multicast, koTopble paspeLlaloT Unn 3anpeLuaroT 3anpockl nonb3osartenen BHyTpu VLAN.

Korga dyHKUMSA nNpeaBapuTenbHOro MNpPocMoTpa BKMYEHa, Npodunb WUCMOoMb3yeTca ans
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:
o 3anyctute komaHay ip igmp profile profile-number, ytobbl co3gaTe 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 pacrnosioXKeHbl, Ha3blBaeTcs
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 paspelwaeT npoxoxaeHue naketos VLAN 1 n VLAN 10. Korga
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naket Query multicast otnpaendetca n3 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.
WukancynupyinTte multicast-nakeT ¢ nomouwbto Tera VLAN BUpTyanbHOW fOKanbHON
CeTu No yMOSYaHu, B KOTOPOW pacrnonoxeH nopt QIinQ, n nepecbinante nakeT B
npegenax VLAN no ymon4yaHuio. Hanpumep, npegnonoxvm, 4to Ans YCTpoWCTBa
BkrtoyeHo IGMP snooping, nopT A obo3HaveH kak nopt QinQ, VLAN no ymonyaHuo
ans atoro nopta — VLAN 1, n oH paspelwaeTt npoxoxgeHne naketos VLAN 1 u
VLAN 10. Korga naket Query multicast otnpasnsietcs u3 VLAN 10 Ha nopT A, IGMP
snooping yctaHaenueaeT 3anunck multicast ana VLAN 1, nHkancynupyet naket Query
multicast ¢ Terom VLAN 1 1 nepecbinaeTt 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 koMmaHay ip igmp snooping tunnel, 4Tobbl peanuaosaTb noaxog, 1.

9.3.8. IGMP Querier

B cetn ¢ yctponcteom multicast ypoBHsa 3 a9TO ycTponcTBo multicast ypoBHA 3 geNCTBYET Kak
IGMP querier. B aTom crnydyae yCTPONCTBY YPOBHS 2 4OCTAaTOYHO TONbKO NPOCNyLUMBaTbL NakeTbl
IGMP, 4yTO6bl yCTaHOBUTL M OBCRyXMBaTb 3anUCb NepechbinikK, peanudys multicast-paccbinky
YPOBHS 2.

B cetn 6e3 yctporictBa multicast ypoBHst 3 ycTponcTBO multicast ypoBHs 2 OOMKHO ObiTb
HacTpoeHo ¢ pyHkumnen IGMP querier, 4yToObl YCTPONCTBO MOrfo npocnywmeaTtb naketbl IGMP.
B atom cny4yae ycTpoWCTBY YypoOBHsI 2 HeobxoamMmo gencteBoBaTbhb kak IGMP querier, a Takke
npocnywwmsate nakeTbl IGMP, 4yTOGbl yCTaHOBUTL U MOAAEPXMBATb 3anucCb Mepecbiniki Ans
peanusaumm multicast ypoBHs 2.

9.3.8.1. NMpuHUMN paboTbl

YcTponcTBo ypoBHA 2 gencteyeT kak IGMP querier, nepuognyeckn otTnpaensasd naketbl Query
IGMP, npocnywmBas n obcnyxueasa naketbl Report IGMP, Ha koTopble 0TBeYaET Nofb30oBaTe b,
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, mapwpyTtmsaums IGMP He ByageT 3aTpoHyTa.

Korga yctponctBo nonyyaet naketel Query IGMP oT pgpyrmx ycTpomcTB, OHO 6Gyaer
KOHKYpUpoBaTb C Apyrmmu yctporcteamm 3a IGMP querier.

Bknro4yeHune cpyHkumm Querier
Bbl MmoeTe BktounTb querier ans koHkpeTHon VLAN mnm ans scex VLAN.

Tonbko korga dyHKUMA rnobanbHOro querier BKYeHa, 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.
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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 MHTepBarbl OTNPaBku rnobanbHbIX NakeToB Query Ha OCHOBE pa3sHbIX
guerier-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, aTa KoHdUrypauumss 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, cyuwlecTsylolee YCTPOMUCTBO 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 ncreyeHnn BpeMeHn Tanmepa gpyrue querier-ol B CETU CHUTAOTCA UCTEKLWNUMU, U
cyulecTByloLee ycTponcTeo byaeT BO30OHOBMEHO B KadecTBe querier.

9.3.8.2. ConyTcTBYrOLWAana KOHdUrypaums

Bknro4yeHune cpyHkummn Querier
Mo ymonuaHuio yHKUMS querier yCTpomcTBa OTKIoYeHa.

3anyctute komaHgy ip igmp snooping querier, YTobbl BKMUYUTL (PYHKUMIO rrobanbHOro
querier.

3anyctute 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 BKNOUUTL rrobanbHble
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 yka3aTb rnobanbHbif
WHTepBan Query aAns 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 ymonuyaHuio BpeMs ycTapeBaHus querier-a coctasnseT 125 c.

3anyctute koMaHgy ip igmp snooping querier max-response-time, 4Tobbl HACTPOUTL BpPEMS
ycTapeBaHus rnobanbHbIX querier-os.

3anyctute komangy ip igmp snooping vlan querier max-response-time, 4tobbl HacCTpoOUTb
BpeMms ycTapeBaHus querier-oB B onpegeneHHbix VLAN.

9.4. KoHdmrypauusa

KoHdurypaums OnucaHue u KOMaHAa

HacTtponka ocHoBHbIX | [lomkeH 6biTb BoibpaH 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 | Hacrtpaueaet 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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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

vid address group-address server
source-address

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
IGMP

(OnuuoHanbHo) OH wucnonb3yeTtcs

Ans onpedeneHvst guanasoHa

agpecoB multicast, KoTopble paspelialT WM 3anpeLlarT OOoCTyn

NoJ1b30BATEJIbCKOIro XocTta

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 IGMP | (OnumoHanbHo) Ncnonb3yeTca Ana HacTponkn nitepdpernca QinQ anga
QinQ nepecbinikn multicast-naketoB ¢ MCNonb3oBaHWEM MAeHTUdMKaTopa

VLAN (VID), nepeHocumMoro naketamm
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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 ceTun 6e3 ycTtponcrtea 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

QTECH
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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. HacTtpoika ocHOBHbIX ¢pyHKUMKN IGMP snooping (pexum IVGL)

9.4.1.1. 3chdeKT KoHduUrypaumm

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 ykasaHO 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 OTKMOYMTL B ONpedeieHHbIX
VLAN.

B pexnme IVGL kaxgas VLAN MOXeT nonb3oBaTbCs He3aBUCUMMbIMKW cepBucamu multicast.
OtknoveHne  kakmx-nmbo cepsucoB multicast VLAN He noBAndeT Ha  CEPBUCHI,
npegocrasngemMble ApYrumMu.

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 GasoByko
nHdopmaumio 06 IGMP snooping n ydeanTtbecs, 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

PykoBoacteo 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 koHdurypaumm
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:
MCTOUHMK
Yctponcteo A
VLAN1:192.168.1.1
10.1.1.1/24 Fa 0/1
YcrpowcTeo B
"I;IpMeMHMK 1
- MpuemHunk 3 ([——
PucyHok 9-5.
A — 370 MapwpyTmsatop multicast, NOAKNIOYEHHLIN HEMOCPEOCTBEHHO K
NCTOYHUKY multicast.
B — ycTpoMCTBO ypOBHA 2, MOAKMYEHHOE HEemnocpedcTBEHHO K
NnonNb30BaTENbCKOMY XOCTY.
Mpunemuuk 1, Mprnemuuk 2 n Mpremunk 3 npuHagnexat VLAN 1
LWarn e HactponTte IP-agpec n VLAN.
HEB e e Bkmiounte multicast-mapLupyTMsaumio Ha A W BKIIOYMTE MPOTOKONM
multicast-mapLpyTtnsauumn Ha nHtepdence yposHs 3 (Gi0/1 n VLAN 1).
e Bkntounte IGMP snooping Ha B u 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

MUP LOOCTYMHEE
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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 AOBGaBUTL
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 Tonsbko 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)

QTECH
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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 peanusaumm 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 Mcnonb3oBaTh cepBuchl multicast Shared VLAN. Bbl MoxxeTe 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 Pexwum rnobanbHon koHUrypaumm
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  wunu  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

OTobpaxeHue pabouero pexuma IGMP Snooping

KomaHpa show ip igmp snooping
KomaHaHbIv Pexum npusunervposanHoro EXEC, pexum rnobanbHowm KoHdurypaumm
pexum NN pexunm KoHdurypauum nHtepderica

PykoBogcteo no | Ecnu yctponcteo pabotaeT B pexume SVGL, otobpaxaeTca cneaytoLas
MCMNONb30BaHUIO | MHOpPMaLNS:

IGMP Snooping running mode: SVGL

9.4.2.5. NMpumep KoHcurypauumn
BknroyeHne SVGL Ha ycTponcTBe gocTtyna

CueHapui:
McTouHumK 1
10.1.1.2/24
Yctponcteo A
VLAN1:192.168.1.1
10.1.1.1/24
YcTponcteo B
Gi0/2 Gi 0/4
Gi 0/3
VLANZ2 VLAN4

MNpruemHuK 1 lNpuemMHuk 2 MpremHuk 3
PucyHok 9-6.
A — 3710 MapuwpyTmusatop multicast, NOAKMOYEHHbIN HENOCPEeOCTBEHHO K

ncTovHMKy multicast.

B — yCTpOWCTBO YpOBHA 2, MOAKMIOYEHHOE HEenocpeacTBEHHO K
NonNb30BaTENbCKOMY XOCTY.

Mpuemuuk 1 nogkntoyeH kK VLAN 2, MNMpmnemHmk 2 nogkrodeH K VLAN 3, a
Mpuemnunk 3 nogknodeH Kk VLAN 4
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Warun e HactpownTe IP-agpec n VLAN. (nponyLieHo)
HaCTPOWKN e Brmouute multicast-mapwpytusaumio Ha A 1 BKIIOYUTE 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 M3 uctoyHumka (10.1.1.1) B G (229.1.1.1) n pobasbTe
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) BkmovatoT 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 cBsidaHHbIX npodunen SVGL.

346

@ §) QTECH

MUP LOOCTYMHEE



PykoBoacTeo no Hactponke cepus QSW-6910

HaCTpOVlKa IGMP SnOOping W

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

(Heobs3zatenbHo) 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 ©GasoBylo
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 npoBepuTs,

npaBurbHO N1 cgopmmpoBaHbl 3anucy multicast BHyTpu VLAN (intra-VLAN) ans
npocpunen SVGL.

9.4.3.4. CBA3aHHble KOMaHAbI

BkntoyeHue rno6ansHoro IGMP snooping B pexume [VGL-SVGL

KomaHga ip igmp snooping ivgl-svgl
KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexum

PykoBoacteo no
MCNONb30BaHNIO

Mo ymonuanuio IGMP snooping OTKNO4YEHO.
Mocne Bbibopa pexunma IVGL-SVGL Heobxoanmo ceasatb npodunm SVGL

Hactpowka npocdumna 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  wnm  guanasoH

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 yctponctBo pabotaeT B pexume SVGL, oToGpaxaeTtca cnegyroLuas
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 peXxmnm KoHgurypaumm nHtepdenca

PykoBoacteo no
NCMNOMb30BaHUIO

Ecnn ycTtponictBo paboTaeT B pexume
cneayowaga nHgopmaums:

IGMP Snooping running mode: IVGL-SVGL

IVGL-SVGL, oTobpaxaeTcsa
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9.4.3.5. NMpumep KoHdpuUurypauum

BknroyeHue IVGL-SVGL Ha ycTponcTBe AgocTtyna

CueHapun:

MCTOYHMK 2

MNcTouHuKK 1

10.1.1.2/24

— | 10.1.1.1/24 Gi 01—
. Gi 0/2 VLAN1:192.168.1.1

Gi 0/5 5
o - YctpoucTeo B
VLANZ2:192.168.2.1

Gi 0/2

Gi 0/4

.

MpremHuk 1 MpremHuk 2 MpremHuk 3

PucyHok 9-7.

A sBnseTca mapwpyTu3atopom multicast n nogknoyYeH HenocpeacTBEHHO K
NCTOYHUKY multicast 1.

B sABnsetcs yCTPOMCTBOM YPOBHA 2 W MOOKMTHYEHO HEMOCPEACTBEHHO K
Nosib30BaTENbCKOMY XOCTY M UCTOYHMKY multicast 2.

Mpuemuuk 1 nogkntodeH kK VLAN 2, MNpuemHuk 2 nogkntodeH Kk VLAN 3, a
Mpunemnuk 3 nogkntodeH kK VLAN 4

Warn
HaCTPOWNKK

e Hactponte IP-agpec n VLAN.

e Bkniounte multicast-mapwpytmsaumio Ha A M BKNKOYUTE MPOTOKOS
multicast-mapLpyTtnsauum Ha nHtepderice ypoBhua 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# 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) BkntovatoT 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 MOXeT 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.

HacTtpoiite ykasaHHble MOPTbl B KayecTBE CTATMYECKUX MOPTOB-y4ACTHWKOB AN
nony4veHus multicast-tpaduka n3 ykasaHHbIx npodmnen.

BkntounTte nopaeneHne naketoB Report, 4Tobbl nepecbinate TOMbLKO NEpBbIN NakeT
Report n3 ykasaHHon VLAN wunu npodunsg Ha NOpT MaplipytTmsaTopa B TedeHue
nHTepsana Query, a criegylowme naketol Report He GyayT nepecbinaTbCs Ha NopT
MapLupyTMsaTopa, TeEM CaMbIiM YMEHbLLASA KONMYECTBO NakeToB B CETU.

Hactponte dyHkumio Immediate-Leave gna ypaneHns nopta W3 3anucu
NMOPTOB-y4aCTHWUKOB, KOr4a NopT nosiyyaeT naket Leave.

OTKNoYMTE OMHAMUYECKOE WU3yYyeHVe MOPTOB MapLUpyTU3aTopa, YToObl OTKIOYUTH
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 Hactponkn basic IGMP snooping cooTBeTCTBYOLWME KOHPUrypaLumm BCTYNAT B
cuny.

9.4.4.3. lWarn HacTponku

HacTpouka ctaTuyeckoro nopta mapLupyrtmsatopa
e  OnuuoHanbHo.

e Bbl MOXeTe BbINOMHUTL 3Ty HACTPOMKY, €CIN XOTUTE yKasaTb CTaTU4EeCKU 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 NPUEMHKK, Bbl MOXeTe BKMoYMTb Leave, 4ToGbI
YCKOPUTb KOHBEPreHLMI0 NPOTOKOMA Nocrne BbIXOAa.

OTKNO4YeHne AMHaMM4YeCKOro u3y4yeHus nopta mapLpyTusartopa
e OnuuoHanbHo.

o  Ota dyHKUMS ncnonbayeTcs, koraa multicast-tpaduk Heo6xo4MMo nepeckinaTth 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 Npeenax TonosiornMm 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 yCTapeBaHWs 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 NPOBEPUTb, 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 MapLupyTusatopa, Bpems ycTapeBaHusi
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 BapbupyeTtca 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
NCMOMb30BaHUI0 | TONMBKO KOHdUrypaumm ctatnyeckoro nopta maplupyTtnsaTtopa 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 mapwpytmsatopa 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 rnobanbHon koHUrypaumm
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 MOPT MapLlpyTu3aTopa, 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
bornble He ByayT nepecbinaTtbCa Ha 3TOT NOPT MPWU NOMYYEeHUN NakeToB
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
NnopTy YCTPOMCTBA NOAKMOYEH TOMbKO oAunH XocT. OH ncnonb3yetcsa ons
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. O3Ta KoHurypaumss no ymMonyaHuio

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
YCTPOWNCTBY multicast, ncnonb3yowemy 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 nopta AHaAMU4YeCKOro mapuipyrtmsatopa

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 KoHUrypauum

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 BpemMeHun yctapeBaHna guHaMn4eCkKoro noprta-yv4yactHuUka

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 ycTapeBaHUs AMHAMUYECKOro
nopTa-y4yacTHuka OygeT cOpolweHo. 3HadeHne BpeMeHU Tanmepa — 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 cnegyowero naketa Join
IGMP, 1 Tarimep ncnonb3yemoro noprta He 6ygeT oGHOBNATLCA

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
NCNONb30BaHMIO

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 nonyyeHnn naketa Query, cneuucpmnyHoro pna npocounga IGMP,
multicast-yctponcTteo cbpacbiBaeT Bpemsi ycTapeBaHus BCEX
OVWHAMMYECKMX MOPTOB-YYaACTHUKOB onpeneneHHoro npoduns, 1O ecTb
guery-max-response-time. Mo ncTeyeHnu BpEMEHHN Tanmepa
multicast-yCTponcTBO cumTaeT, YTo ANfs OaHHOrMo nopTa He CyllecTByeT
nosib30BaTeNbCKOro Xocta Anga npmema multicast-naketa, n ygangeT aToT
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

PykoBoacTteo no

Ecnu nopT mMaplupyTusatopa ycrnelwHo HacTpoeH, B MHdopMauum o nopTe

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 AOUHAMUYECKOM  U3Yy4YEeHUU nNopToB
MapupyTusaTtopa
KomaHnga show ip igmp snooping
KomaHaHbIn Pexum npusunermposaHHoro EXEC, pexum rnobanbHon KoHdwurypaumm
pexnm U peXnm KoHurypauum nHtepdenca

@ §) QTECH

MUP LOOCTYMHEE

356




PykoBoacTeo no Hactponke cepus QSW-6910

HacTtponka IGMP snooping

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 nHhopmMaLmm o nopTe-y4acTHUKe

KomaHga show ip igmp snooping gda-table
KomaHaHbIn Pexum npusunernposaHHoro EXEC, pexum rnobanbHon KoHdurypaumm
pexum U pPEXNM KOHUrypauumn nHtepdenca

PykoBoacteo no
NCMNonb30BaHUIO

Ecnu nopT-yyacTHMK ycnewHo HacTpoeH, B uHdopmMauun 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 MapupyTusaTtopa n cTaTu4eckKoro
noprta-y4yaCTHUKa

Warun HacTpowTte 6a3oBble (basic) dpyHkumm IGMP snooping.

HACTPOVKN | HactpoiiTe cTaTUyeckuil MOPT MapLLPYTM3aTopa U CTAaTUHECKUI MOPT-y4acTHUK
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

Mpoeepka | 3anyctute komaHgbl show ip igmp snooping mrouter u show ip igmp

snooping gda-table, 4tobbl NnpoBepuTb, BCTyNMMa v KOHUIypaumsi 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:

McTouHmK 1

10.

10.1.1.2/24

YeTporcTeo A

Gi 0/2
1.1.1/24 Gi 0/1 VLAN1

VLAN1:192.168.1.1

YcTtponcteo 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 MOOKTHYEHO HEMOCPEACTBEHHO K
Nnosib30BaTENbCKOMY XOCTY M UCTOYHMKY multicast 2.

Mpuemuuk 1, Mprnemuuk 2 n MNMpmemunk 3 nogknoveHsl K VLAN 1

Warn
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 ycTapeBaHnsa 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, kK KOTOpbIM MOXET MOny4YMTb [OCTYn
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, 4TOObl NpenoTBPaTUTbL  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 ounbTpauuo 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 BKMOYMTb NpeaBapuTenbHbIi NPocMoTp multicast Ans nonb3osaTtens u3
HeaBTOPM30BaHHOIO NPOGUNS.

HacTponka makcumanbHOro konu4yectsa npocunen
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 Npodunen 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 BbINOMNHUTbL 3Ty HACTPOMKY, €CriM XOTUTEe paspelunTb MOopTYy nonyyartb
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 npodwunenn multicast BHyTpu VLAN, Tonbko TOT, y 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 komangy show ip igmp snooping interfaces, 4toObl 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, 4Tobbl NPOBEPUTL, BCTYNWIIO NN B CUMY
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

KomaHga 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. 3HauyeHune Bapbupyetcsa ot 1 go 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, konn4ecTBO cTaTU4ecknx npodunen He yumtbiBaetTcsd. CueTumnk
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 paseH 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 Pexum rnobanbHon KoHdUrypaumm

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 KoHUrypauum
peXnm
PykoBogcteo no | locne BKMAOYEHUS MNPOBEPKM MOpTa MUCTOYHMKA multicast-Tpaduk,
NCMONb30BaHUIO | NOMYYEHHbIN YCTPOUCTBOM, ByaeT OoTOpOLLEH, ecrniv B CeTEBOW cpene 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
BknroyeHne npeaBapuTenbHOro NnpocMoTpa
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 npooomkutensHOCTU NpeaBapuTeNibHOro NnpocMmoTpa

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
B0300OHOBUTL Yepe3 300 ¢

OTob6paxeHue cpunbTpauum npocunsa no noptam

KomaHga show ip igmp snooping interface
KomaHaHbIN Pexum npusunermposaHHoro EXEC, pexum rnobanbHon KoHdwurypaumm
pexum NN pexnm KoHdurypauum nHtepdenca

PykoBoacteo no
MCNONb30BaHNIO

Ecnn dpyHKUmMa HacTpoeHa, npodunb bygeTt oTobpaxaTtbesi, 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 dpyHKkumsa HacTpoeHa, npodunb bygeT oTobpaxaTtbesi, Hanpumep:
IGMP VLAN filter: 1

OTobpaxeHne MakcumMmanbHOro Kkonm4yecTtea npodunen nHtepdenca

KomaHga show ip igmp snooping interface
KomaHaHbIn Pexum npusunermposaHHoro EXEC, pexum rmobanbHOn KoHdurypauum
pexnm U peXnm KoHurypauum nHtepdenca
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PykoBoactso no
NCNoNb30BaHNIO

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 npusmnernposaHHoro EXEC, pexum rnobanbHon KoHdwurypaumm
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 npusunermposaHHoro 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 rmobanbHon KoHdurypauum
pexnm U peXnm KoHurypauum nHtepdenca
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PykoBoacTteo no | Ecnm  gna nopta  HacTpoeH pguanasoH  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 npocdunen

CueHapwun:

McToYHMK 1
10.1.1.2/24

YctponcTteo A

VLAN1:192.168.1.1
10.1.1.1/24
Yerponcteo B

Gi 0/4

MpuemHuk 1 MNMpuemHuk 2 MpuemHuk 3

PucyHok 9-9.

A sBnseTca mapwpyTu3atopom multicast n nogknoyYeH HenocpeacTBEHHO K
NCTOYHUKY multicast 1.

B saBnsetca ycCTpOMCTBOM YPOBHA 2 U MNOAKIOYEHO HEMNOCPEACTBEHHO K
NoJsib30BaTENIbCKOMY 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 AnanasoHe ot 225.1.1.1 go
225.1.255.255.

Bbl MoxeTe HacTpouTb [lpyeMHMK 1 Ha nornyvyeHue TONbKO npodunen c
agpecamu ot 225.1.1.1 po 225.1.1.255, lNpueMHUK 2 Ha nosiydeHue TOIIbKO
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-mapLupyTtnsauum Ha nHtepdence yposHsa 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 2-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 0TOBPa3UTL
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:
McTouHmk 1

— 10.1.1.2/24

| 10.1.1.1/24

YcTtponcteo B

Gi 0/4

MpuemHuk 1 MpuemHuk 2 MpuemHuk 3

PucyHok 9-10.

A sBnseTca mapwpyTu3atopom multicast n nogknoyYeH HenocpeacTBEHHO K
NCTOYHUKY multicast 1.

B sABnsetcs yCTPOMCTBOM YPOBHA 2 W MOOKTHYEHO HEMOCPEACTBEHHO K
Nnosib30BaTENbCKOMY XOCTY M UCTOYHMKY multicast 2.

Mpuemuuk 1, MprnemuHuk 2 n MpremHnk 3 nogkntoyeHsl K VLAN 1.

McTtounmk 1 otnpaensieT Tpadmk multicast-agpeca n3 npodwmnsa 224.1.1.1, a
NCTOYHUK 2 oTnpaBnseT Tpaduk multicast-agpeca ns npocuna 225.1.1.1.

MpunemHuk 1 moxeT 3anpocutb npocdunm 224.1.1.1 n 225.1.1.1 cOoTBETCTBEHHO.
MpoBepka nopTa NCTOYHMKA BKIOYEHA

LWarn e HactponTte IP-agpec n VLAN.
HaCTPOWKN e Bkniounte multicast-maplupyTusaumio Ha A U BKIHOYATE NPOTOKONM
multicast-mapLipyTtnsauumn Ha nHtepdence yposHs 3 (Gi0/1 n VLAN 1).
e Bkntounte IGMP snooping Ha B u Bbibepute 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, MmoxeT 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:
McTovHuk 1

— 10.1.1.2/24

| 10.1.1.1/24

YcTtponcteo B

Gi 0/4

MpuemHuk 1 MNMpuemHuk 2 MpuemHuk 3

PucyHok 9-11.

A sBnseTca mapwpyTu3atopom multicast n nogknoyYeH HenocpeacTBEHHO K
NCTOYHUKY multicast 1.

B sABnsetcs yCTPOMCTBOM YPOBHA 2 W MOOKTHYEHO HEMOCPEACTBEHHO K
Nnosib30BaTENbCKOMY XOCTY M UCTOYHMKY multicast 2.

Mpuemuuk 1, MprnemuHuk 2 n MpremHnk 3 nogkntoyeHsl K VLAN 1.

NcTtouHnk 1 oTtnpaensietr Tpadmk multicast-agpeca m3 npodunen 10.1.1.1 u
224.1.1.1, WUctouHmk 2 oTnpaeBnsdeT Tpaduk multicast-agpeca 13 npodunen
192.168.1.3 n 225.1.1.1, a ctouHuk 3 oTnpaendaeT Tpaduk multicast-agpeca u3
npochmnen 192.168.1.3 n 226.1. 1.1.

MpuemHuk 1 moxeT 3anpocutb npodpunmn 224.1.1.1, 225.1.1.1 n 226.1.1.1
COOTBETCTBEHHO.

IP-agpec no ymonyaHuto ans nposepkun IP-agpeca nctodnmnka — 10.1.1.1.

HacTtponte limit-ipmc n multicast-tpacdmk npoduns 225.1.1.1 n ycraHoBuTe
neranbHbIN agpec nctovyHmka 192.168.1.3

Warn
HaCTPONKK

e HactponTte IP-agpec n VLAN.

e Bknounte multicast-mapwpyTtmnsaumio Ha A U BKOYMTE MPOTOKON
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,
BKJIlOMEHa nu npoBepka IP-agpeca NCTOYHMKA.

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 punsTpauum 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 3anpeTuTb).

9.4.6.3. NpoBepka

3anyctute komaHgy show running-config, 4Tobbl npoBepuTb, BCTYNWAM N 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 KoHurypaumm

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 OAMH aapec

KomaHaHbIn Pexnm HacTponkm npodunsi
peXunm

PykoBoacteo rno | Bbl MoxeTe HacTpouTb Heckonbko agpecoB. Ecnu |IP-agpeca pasHbix
NCNoNb30BaHWIO | AMana3oHOB MAyT nocnefoBaTenbHO, agpeca byayT o6beanHeHbI

374

@ §) QTECH

MUP LOOCTYMHEE



PykoBoacTeo no Hactponke cepus QSW-6910

HacTtponka IGMP snooping " www.gtechu |

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 dounbTpaumnm 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

O3Ha4aeT 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 MpoBEpPUTb 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, peannays npo3padHyto nepegady.

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, BKkAounTe QinQ Anga peanvsauuun npo3padHon nepegadn.

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 koHdurypauum
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 Unn pexmnm koHdurypaumm nHtepdenca

Pykosoacteo no | Ecnn QinQ BknoYyeH, oTtobpaxkaeTcs crieqyrowiee cogepmmoe.

VICNONB30BAHWIO | |GMP Tunnel: Enable

9.4.7.6. NMpumep KoHcpUrypaumm
Hactpouka npo3payHon nepegaum QinQ

Warn e HactpownTte 6a3oBble yHKumMm IGMP snooping.
HacTpovikiA e Hacrtpoiite npo3paunyto nepegayy QinQ
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QTECH# configure terminal
QTECH(config)# ip igmp snooping tunnel
QTECH(config)#

QTECH(config)# end

MpoBepka | 3anyctute komaHgy show ip igmp snooping, 4TO6bI NPOBEPUTL YCNELIHOCTb
HaCTPOMKK

IGMP Tunnel: Enable

9.4.7.7. PacnpocTpaHeHHble OLWNOKKN

OcHoBHble thyHKUMM IGMP snooping He HAacTPOEHbI NITM HAaCTPOKKa He BbIMOSHEHA.
9.4.8. HacTtpowmka IGMP Querier
9.4.8.1. 3hdeKT KoHdUrypaumm

HacTtponte yctpoicTteo kak IGMP querier, KOTOpbIN OyaeT NepMoanYecKkn oTnpaBnaTb NakeTbl
Query IGMP 1 cobupaTb He06Xx0aMMYH0 NONb30BaTEN0 NHOPMALMIO.

9.4.8.2. NpumeyaHun

Heobxoammo HacTpouTb OCHOBHbIE yHKUMM IGMP snooping.

9.4.8.3. LLlaru HacTpouku

Bknro4yeHune cpyHkummn Querier

o (OnuuoHanbHo) Bkntounte dyHkumo Querier IGMP rnobanbHO MM gnst ykasaHHOM
VLAN.

o  (OnuuoHanbHo) OTkNtounTE PyHKUMO Querier IGMP gna ykasaHHon VLAN.
Hactponka IP-agpeca ucrtouHmka Querier

e (OnuuoHanbHO) Bbl MoxeTe HacTpouTb IP-agpec wuctoyHuka naketa Query,
otnpasnsemoro Querier, Ha ocHoBe VLAN.

e [locne BkntoueHus Querier Heobxoammo ykasatb IP-agpec nctovHmka ansa Querier; B
NPOTMBHOM Crly4ae KOHpUrypaumsi He BCTYMNUT B CUNY.

HacTpoiika MakcumanbHOro BpemeHu oTBeTa naketa Query

(OnuuonanbHo) OTperynupynTte MakcMmarnbHOE BpeMsS OTBETA, NepedaBaemMoe naketom Query
IGMP. TlMockonbky IGMPvV1 He noggepxmBaeT nepegady MakCcMMarbHOro BPEMEHW OTBEeTa
naketom Query, aTa KOHUrypaums He BCTynaeT B cuny, koraa Querier ucnonosyet IGMPV1.

Hactpowka Query-uHtepBana Querier

(OnumoHanbHo) HactponTe nHtepsan Query IGMP ansa otnpasku naketoB Query.
Hactpowka Tanmepa yctapeBaHusa Querier

(OnumoHanbHo) HacTponTe Tanmep yctapeBaHua gpyrux querier-os IGMP B ceTu.
Yka3zaHue Bepcun IGMP gna Querier

(OnumoHanbHo) YkaxuTe Bepcuto IGMP gns Querier (no ymonyaxuio IGMPV2).
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9.4.8.4. NpoBepka

3anyctute komaHay show ip igmp snooping querier detail, 4yToGbl NpoBEPUTL, BCTYNWUNa nu
KOHcpurypaums B cuny.

9.4.8.5. CBAA3aHHbIe KOMaHAbI

BkniouyeHune cpyHkumum IGMP Querier

KomaHpa ip igmp snooping [ vlan vid ] querier

Onucanwne vlan vid: ykasbiBaeT VLAN. 3Ta koHdwurypaumss no yMOMYaHWUH
napameTpa npumeHsaetcs ko scem VLAN

KomaHaHbIn Pexunm rnobanbHon koHdurypauum

pexmm

PykoBoacteo no
NCNOMb30BaHUIO

IGMP querier gna ykasaHHon VLAN BCTynuT B Cuny TONbKO Mocne
BKITtOMeHUs rnobanbHoro querier-a IGMP.

Ecnun rmo6anbHbin IGMP querier otkntoueH, IGMP querier gna scex VLAN
OyneT OTKNoYeH

HacTponka 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 sceMm VLAN.
a.b.c.d: ykasbiBaeT IP-agpec nctodHunka
KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexunm

PykoBoacteo no
MCNONb30BaHNIO

Mocne BkntoyeHUs1 querier Heobxoaumo ykasatb IP-agpec UcTovHuka Ans
querier-a; B NPOTMBHOM Crly4ae KOHpUrypaumsi He BCTYNUT B CUIY.

Ecnu IP-agpec wuctoyHuka ykaszaH VLAN-owm,
NCMNonb30BaTbCA NPENMYLLECTBEHHO

aToT agpec Oyget

Hactpoika makcumanbHoro BpemeHu otseta Querier

KomaHga ip igmp snooping [ vlan vid ] querier max-response-time seconds
Onuncanne vlan vid: ykasbiBaet VLAN. O3Ta KOH(urypaums no ymondaHuio
napameTpa npumeHsieTca ko sceMm VLAN.
seconds: yka3blBaeT MakcMMaribHOe Bpems oTknvKa. B eguHuuax cekyHapl.
3HayeHne BapbupyeTcsa oT 1 go 25
KomaHaHbIn Pexwum rnobanbHon koHUrypaumm
pexXunm
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PykoBoactso no
NCNOSb30BaHMIO

Ecnn wHtepsan Query ykasaH VLAN-owm,
NCMNonb30BaTbCA NPENMYLLIECTBEHHO

9TO 3Ha4eHue 6y/:|,eT

Hactpounka Query-uHtepBana Querier

KomaHga ip igmp snooping [ vlan vid ] querier query-interval seconds
Onucanwne vlan vid: ykasbiBaeT VLAN. 3Ta koHdwurypauuss Mo YMOMYaHWUIO
napameTpa npumeHsietca ko scem VLAN.
seconds: ykasblBaeT nHTepsan Query B cekyHaax. 3Ha4yeHvne BapbupyeTcs
ot 1 oo 18 000
KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexmm

PykoBoacteo no
NCMNOmMb30BaHUIO

Ecnn wuHTepBan Query ykasaH VLAN-owm,
NCMNomnb30BaTbCA NPENMYLLIECTBEHHO

3TO0 3HauveHune Oypet

Hactpouka Taumepa yctapeBaHusa Querier

KomaHnga ip igmp snooping [ vlan vid ] querier timer expiry
Onucanne vlan vid: ykasbiBaeT VLAN. O3Ta KOH(urypaums no ymonyaHuio
napameTpa npumeHsieTca ko scem VLAN.
seconds: yka3blBaeT BpeMS OXuaaHus B cekyHaax. 3HavyeHne BapbupyeTcs
o1 60 go 300
KomaHgHbIn Pexunm rnobanbHon koHdurypauum
pexunm

PykoBoacteo no
MCNONb30BaHNIO

YCTPONCTBO MOXET He ObiTb BbIOpaHO B Ka4ecTBe querier-a, gaxe ecnu ero
dyHKUMS querier-a BknodeHa. Ecnn ycTponcTBo, KOTOpOe He yaanocb
BblOpaTb, He nonyyaeTt nakeT Query, OTNpaBneHHbIN querier-oMm B TedeHne
BPEMEHMW yCTapeBaHus, UCMoMb3yemblin Querier cyMTaeTcs ycTapesLUUM, 1
OyOeT MHMUMMPOBaH HOBbIV LMKN BblGopa.

Ecnn Bpemsi ycrtapeBaHusi ykaszaHo Bo VLAN, 1o 3HauyeHue Oyger
NCNonb30BaTbCA NPEMMYLLECTBEHHO

Yka3saHue Bepcun IGMP gna Querier-a

KomaHga ip igmp snooping [ vlan vid ] querier version 1

Onucanue vlan vid: ykasbiBaeT VLAN. O3OTa KoHurypaumss no YMOSYaHWUio
napameTpa npumeHsieTca ko scem VLAN

KomaHaHbIn Pexwum rnobanbHon koHUrypaumm

pexXunm
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PykoBoactso no
NCNOSb30BaHMIO

Querier moxeT 6bITb 3anyweH B IGMPv1 n IGMPv2 (no ymon4yaHuto
IGMPv2). Bbl Takke MoXeTe 3anyCTUTb KOMaHAy ON9 HAacTpOMKU Bepcum
IGMPVL1.

Ecnu Bepcusa IGMP gns querier-a ykasaHa VLAN-om, ata Bepcus byget
NCNonb30BaTbCA NPEUMYLLECTBEHHO

OTtobpaxeHune koHdpurypaumm IGMP Querier

KomaHga show ip igmp snooping querier detail
KomaHaHbIn Pexum npusunernposaHHoro EXEC, pexum rnobanbHon KoHdurypaumm
pexum U pPEXNM KOHUrypaumm nHtepdenca

PykoBoacteo no
NCMNonb30BaHUIO

Ecnn QinQ BkntoveH, oTobpaxaeTca crneayoLee coaepxumoe.
QTECH(config)#show ip igmp snooping querier detail
Vlan IP Address IGMP Version Port

admin state: Enable

admin version: 2

source |IP address: 1.1.1.1
query-interval (sec): 60
max-response-time (sec): 10

querier-timeout (sec): 125

Vlan 1: IGMP switch querier status
admin state: Disable

admin version: 2

source IP address: 1.1.1.1
query-interval (sec): 60
max-response-time (sec): 10
querier-timeout (sec): 125
operational state: Disable

operational version: 2
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9.4.8.6. NMpumep KoHcpuUurypauumn

BkntoyeHue cyHkumum IGMP Querier

CueHapun:

McToYHMK 1

VLAN1

Ycrtponcteo A
| 10.1.1.1/24  Gi 0N

MpuemHuk 1

PucyHok 9-12.

B cueHapun 6e3 obopygosaHuss multicast ypoBHss 3 multicast-tpaduk mMoxeT
nepeHanpaBnaTbCA TONMbKO B CETb YPOBHSA 2.

A [penctByeT Kak YCTPOMCTBO YPOBHS 2 AN MNOAKMKYEHUS K UCTOYHUKY W

npuemMHuky multicast

Warn
HaCTPOWNKK

o Bknrounte rmobansHoe IGMP snooping Ha A B pexxume IVGL.
e Bknwounte 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

lMpoBepka

3anyctute komaHay show ip igmp snooping querier, 4ToObl NPOBEPUTD,
BCTYnui nun B cuny querier VLAN 1

A(config)#show ip igmp snooping querier
Vlan IP Address IGMP Version Port

1 10.1.1.1 2 switch

A(config)#show ip igmp snooping querier vlan 1

Vlan 1: IGMP switch querier statuswww.qtech.ru
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admin state : Enable
admin version : 2
source IP address : 10.1.11
query-interval (sec) : 60

max-response-time (sec): 10

querier-timeout (sec) : 125
operational state : Querier
operational version : 2

9.4.8.7. PacnpocTpaHeHHble OLWNOKKU

IP-agpec UCTOYHMKA He HAaCTPOeH ANia querier-a, u querier He BCTynaeT B Curny.
9.5. MOHUTOpPUHr

9.5.1. OumncTKa

NMPUMEYAHME: BbinONHEHWEe KOMaHg clear MOXeT NPUBECTM K NOTepe BakHOW MHopMaLuum
n, Taknm o6pasom, K npepbiBaHMo paboTbl Cryxo.

OnucaHune 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. OTOoGpaxeHune

OnucaHue KomaHpa

OtobpaxaeT 6asoBble | show ip igmp snooping [ vlan vlan-id ]
KoHdurypaumm IGMP snooping

Otobpaxaet cratuctuky IGMP | show ip igmp snooping statistics [ vlan vlan-id ]
snooping

OtobpaxaeT noptbl | show ip igmp snooping mrouter
MapLupyTmM3aTopa
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OnucaHue KomaHga
OTtobpaxaeT 3anvcu IGMP | show ip igmp snooping gda-table
snooping

OTob6paxaeT npochunb

show ip igmp profile [ profile-number ]

OtobpaxaeT KOHUrypaumm
IGMP snooping Ha nHTepdence

show ip igmp snooping interface interface-name

OtobpaxaeT IGMP Querier

show ip igmp snooping querier [ detail ]

OTobpaxaeT WHdpopMauuio O
nonb3oBarene

show ip igmp snooping user-info

9.5.3. OTnapgka

NPUMEYAHMUE: cuctemHble pecypcbl 3aHATbI NPUY BbiBOAE OTNago4HOM nHdopmauun. Noatomy
OTKI0YanTe OTnagKy cpasy nocrne Ucnosb3oBaHus.

OnucaHue

KomaHpa

Otnagka Bcex yHkunn IGMP
Snooping

debug igmp-snp

Otnagka cobbituii IGMP snooping

debug igmp-snp event

Otnagka naketoB IGMP snooping

debug igmp-snp packet

Otnagka cBaAsn wmexgy IGMP
snooping n MSF

debug igmp-snp 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 ynpaBneHus
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 KOMMyTaTOpPOB.

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 ycTponcTBo

YPOBHSA 3
- HEEE:
o MopTt multicast-mapwpyTtusaropa
Bupoeocepsep O MopT y4acTHWKa multicast
— [laket multicast-gaHHbIX
Eth0/1 .
YCTpPOWCTBO

aocrtyna

Eth0/2 Eth0/4

XocT A XocT B Xoct C
MpuemHuk BUAEO MpuemHuK BUAEO

PucyHok 10-1. [1Ba Tvna noptoB MLD Snooping
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10.1.3.

10.1.4.

MopT multicast-maplwpyTusaTopa: YykasblBaeT MOPT Ha YCTPOWCTBE AocTyna Ans
noakKroYeHnsa K yctponctsy multicast yposHa 3, Hanpumep, nopt Eth0/1 yctponcrea
goctyna.

MopT yyacTHUMKA: coKpalleHue OT nopTa yyacTHuka rpynnbl multicast IPv6, Takke
HasblBaemoro Listener-noptoMm, M ykasblBaeT MOPT Ha YCTPOWCTBE AoCTyna Ans
NOAKIMHYEHNS K yH4aCcTHUKY rpynnbl multicast IPVG, Hanpumep, nopT Eth0/2 n nopT Eth0/3
Ha yCTpoOWCTBe gocTyna.

Pexum pabotbl MLD Snooping

Pexwum DISABLE: B aTom pexume MLD Snooping He aenctByeT. To eCcTb YCTPOMUCTBO
multicast ypoBHS 2 He pJenaeT «snoop» naketoB MLD wmexgy XocToM W
MapLLpyTM3aTopomMm, a NoTokM multicast TpaHcnmpytoTca BHyTpU VLAN.

Pexum Independent VLAN Group Learn (IVGL). B atom pexume multicast-noToku
mexay VLAN B3auMMHO He3aBMCMMbI. XOCT MOXeT 3anpawmBaTb TOMNbKO MOPT
multicast-mapwpyTtnsatopa B Ton e VLAN, 41O M XOCT, Ans NonyyvyeHus
multicast-nakeToB 1 MOXET NepeckbinaTh NONyyYeHHbIe nakeTbl multicast-gaHHbIx nobom
VLAN TOrnbKO Ha NopT-y4acTHUK 1 nopT multicast-mapwpytusaTtopa B Ton e VLAN, 4Tto
N XOCT.

Pexwum Shared VLAN Group Learn (SVGL). B atom pexume xoctbl VLAN coBMECTHO
NCnonb3yT OOUH M TOT e NoTok multicast. XocT B ogHon VLAN MOXeT 3anpalumeaTtb
multicast-notokn n3 gpyron VLAN. Ecnun ykaszaHa Shared VLAN, TOMAbKO MOTOKM
multicast-gaHHbIx aTo VLAN moryT nepecbinatbcs Ha xocTbl gpyrmx VLAN. lNMoTtoku
multicast-gaHHbIx Shared VLAN MoryT nepecbiniatbCA Ha MOPTbl-y4aCTHUKN 3TOrO
multicast-agpeca, gaxe ecrnm HeKOTopble NOPThI-yHaCTHUKN HE NpuHaanexar k Shared
VLAN. B pexume SVGL npodunn MLD [ormKHbI MCNOMb30BaThCA AN BblOeNeHUs
naketa pguanasoHoB agpecoB multicast gna SVGL. B npegenax agunanasoHoB
multicast-agpecoB NopTbl-y4acTHUKM B 3anucsax multicast-nepecbinkn nogaepxmsaroT
nepecobiiky naketoB Yepe3 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
ncnonb3oBaTb Nnpodunu MLD ans BbliaeneHns naketa guana3oHoB agpecoB multicast
ans SVGL. B npegenax gnanasoHoB multicast-agpecoB NOPThbI-y4aCTHUKM B 3anmncsax
multicast-nepecbinkn  nogaoepXxuMBalOT  Mepecbinky  naketoB  4veped  VLAN.
MopTbl-yyacTHMKM B 3anucax nepeagpecaumy multicast, cooTBeTCTBYOWME APYIUM
AnanasoHam agpecoB multicast, 4omKHbI NpuHagnexatb ogHom u Ton xe VLAN.

MpuHumn pa6otbl MLD Snooping

YcTponcTteo, Ha kotopom pabotaet MLD Snooping, obpabaTbiBaeT pasnuyHble naketbl MLD
cnegyowmm obpasom:

MLD QUERY

YcTpowncTteo multicast ypoBHsi 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 ycTponcTBO, Ha KOTOpOM BbinonHaeTcsa MLD Snooping, nepecbinaet nakeT Ha Bce
nopTbl BO VLAN, Kpome nopTta, NpMHMMAalOLLIEro nakeT, n obpabartbiBaeT NoOpT, NPUHUMAIOLLINIA
nakeT, cregylowmm obpasom:

Ecnu nopT yxe Haxogutcst B cnucke nopToB multicast-maplipytusartopa, ero tanvep
ycTapeBaHusa cbpacbiBaeTcs.
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e Ecnn nopt oTcytcTtByeT B cnvMcke nopToB multicast-maplupyTtusatopa, nopT
pobGaBnsieTcsl B CNMCOK NMOPTOB Multicast-mapLupytu3aTopa 1 3anyckaeTcst ero Tamumep
ycTapeBaHusi.

o Kaxgbm pas, korga multicast-ycTponctBo ypoBHA 2 nony4vaeTt nakeT General Query
MLD, oHO 3anyckaeT Tanmep ycTapeBaHusa AN KaXaoro nopta-y4acTHuka n obHoBnseT
BpeMs TaMepa OO0 HACTPOEHHOro MakCMMarnbHOro BpeMeHu oTBeTa naketa Query
MLD. Korga Bpems Tanmepa yctapeBaHusi nopTa ymeHbllaeTcs oo 0, cuMtaeTcs, 4To
HMW OOMH Y4YaCTHWK He noryvaeT NoTokM multicast yepes 3TOT MOPT, U NOITOMY
yCTponcTBO multicast ypoBHsA 2 yganseT nopT u3 Tabnuubl nepeckbinkn MLD Snooping.

e Kaxgbi pas, korga multicast-yctponcteso ypoBHA 2 nonyyaeT nakeT Query MLD ans
rpynnbl, OHO 3anyckaeT Tanmep YCTapeBaHWs AN KaX[oro mnoprta-yvyacTHMKa B
KOHKpETHOM rpynne u oBHOBNSeT BpeMs Tanmepa A0 HAaCTPOEHHOro MakcuMmarnbHOro
BpeMeHn oTteeTa naketa Query MLD. Korga Bpemsi Tanmepa ycrapeBaHusi nopTa
ymeHbluaetcs o 0, cuMtaeTtcs, YTO HUM OAUH U3 YYaCTHUKOB He MoryyYaeT MoTOKU
multicast yepes 3TOT NOPT, M NOSTOMY YCTPONCTBO Multicast ypoBHs 2 yaanseTt nopT 13
Tabnvubl nepecbinikn MLD Snooping.

o Korpga yctpornictBo multicast yposHs 2 nonyyaet nakeT Query MLD Group-Specific, oHo
bornblue He obHOBNSET ABa NpeablayLmx TMna Tanmepos.
MLD REPORT

B niobom n3 cnegyowmx cnydaeB XocT oTnpasnseT 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 Ecnun xocty HeobGxogumo npucoeamHnTbCa K rpynne multicast IPv6, OH akTMBHO
otnpasnsetr nakeT Membership ReportMLD querier-y MLD ¢ 3anpocom Ha
npucoeanHeHne K aton rpynne multicast IPv6.

Mpwn nonyyeHumn naketa Membership Report MLD ycTponcTBO, Ha KOTOPOM BbinosnHseTcsa MLD
Snooping, nepecbinaeT ero Ha Bce nopThl multicast-mapwpyTtmusatopa Bo VLAN, nssnekaeT u3
nakeTta agpec rpynnbl multicast IPv6, kK kOTOpOI AOSMKEH NPUCOEANHNTBLCA XOCT, M obpabaTtbiBaeT
nopT, NoNyYarLwmin NnakeT, cneayoLwmm obpasom:

e Ecnn Het 3anucm nepeagpecaumn, cooTBeTCTBYylOWeENn rpynne multicast IPv6,
cosfaeTcs 3anMcb nepeagpecaumm, nopT gobaBnseTcs B CNMCOK BbIXOA4HbIX MOPTOB Kak
OVWHAMUYECKMI MNOPT-y4aCTHUK 1 3arnyCKaeTcsl ero TanmMmep yctapeBaHus.

e Ecnu cywecTtByeT 3anucb nepeckisiki, COOTBETCTBYOLWAs rpynne multicast IPv6, Ho
NMopT He COAEPXMTCSH B CNMUCKe BbIXOAHbIX MOPTOB, MOPT AoGaBnsieTcs B CMMCOK
BbIXOAHbIX MOPTOB Kak AMHAMUYECKMI MOPT-y4acTHUK, M 3anyckaetcsi ero Taumep
ycTapeBaHus.

e Ecnu cywectByeT 3anncb Nepechbinku, COOTBETCTBYylLWaAn rpynne multicast IPv6, u
AVNHAMUYECKNA MOPT-YYaCTHUK COAEPXKUTCS B CMMUCKE BbIXOOHbLIX MOPTOB, €ro Tanmep
ycTapeBaHus copacbliBaeTcs.

MLD LEAVE

Korga xocT nokuagaet rpynny multicast IPv6, oH otnpaensieT naket MLD Leave (c agpecom
FF02::2), 4yto6bl yBegOMUTE MapLupyTu3aTop multicast o Tom, 4TO OH NOKMHY”N rpynny multicast
IPv6. Tpu nonyyeHun naketa MLD Leave OT nopTa-yyacTHUKa YCTPOMCTBO, Ha KOTOPOM
BbinonHaeTca MLD Snooping, HanpsamMyto nepecbinaeTt ero Ha nopT multicast-mapLpyTtusaTtopa.
Ecnu dyHKums BGbICTpOro Bbixoaa BKMOYEHa, YCTPOWCTBO HaNpsiMyto yaanseTt nopTt M3 cnucka
NnopToOB Nepeagpecauun COOTBETCTBYHOLLEN rpynnbl multicast.
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10.1.5. NMpoBepka nopTa UICTOYHMKA

®yHKUMA NpoBepKkM nopTa UcTodHMka MLD Snooping noBbiwaeT 6e30nacHOCTb CETH.

OTa dyHKUMA CTPOro orpaHvymBaeT BXogHble MnopTbl Mmulticast-notokos MLD. Korga ata
dyHKUMS OTKMHOYEeHa, multicast-noToku ¢ Ntoboro nopTa AeNCTBUTENbHbI, U YCTPOMCTBO multicast
YPOBHS 2 MepecbifiaeT UX Ha 3aperMcTpMpOBaHHbIE MOPTbI-y4aCTHUKM B COOTBETCTBUU CO
cnuckom nepecbinkm MLD Snooping. Korga ata dyHKUMS BKMOYeHa, OenCTBUTESbHbI
multicast-noTokn ToNbKO ¢ NOPTOB Multicast-mapLupyTnsatopa, 1 multicast-yCTponcTBo ypoBHSA
2 nepeHanpaBngdeT MX Ha 3aperncTpmpoBaHHble NopThl. MoTokM multicast-gaHHbIX U3 NOPTOB
MapLipyTMsatopa, He noggepxuearowmx multicast, aBnawTCA HeOAeNCTBUTESbHBIMU U
oTOpachkIBatoTCA.

10.2. MNMpunoxeHusn

MpunoxeHune OnucaHue

MLD  Snooping  SVGL | MLD Snooping paboTaeT B pexxume SVGL
Trans-VLAN Multicast _no

TpeboBaHu1to

dunbTpauns nopta | Multicast-noToku NPUHUMAaIOTCH TOMbKO C nopToB
NCTOYHMKA multicast-mapLpyTtnsatopa

10.2.1. MLD Snooping SVGL Trans-VLAN Multicast no Tpe6oBaHuto

10.2.1.1. CueHapun

Kak nokaszaHo Ha PucyHke 10-2, Xoct A VLAN 3 n Xoct B VLAN 4 3akasbiBaloT BMAEO.
BupeonoTtoku Haxoasatca Bo VLAN 2.

Bknitounte pexxum SVGL Ha ycTponcTee goctyna n HactponTte Shared VLAN 2.
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Multicast ycTponcTBo

YPOBHSA 3
> HEEE:
o MopT multicast-mapwpyTtusaropa
Buneocepsep O Mopt y4acTHuka multicast
—>» [laket multicast-gaHHbIX
VLAN 2
Eth0/1 _
YCTPOWCTBO

agoctyna

Eth0/2
VLAN 3

Eth0/4

XocT A XocT B Xoct C
MpuemHuk BuAEO MpuemHuK BUAEO

PucyHok 10-2.

VLAN 2 — 370 Shared VLAN.
VLAN 3 n VLAN 4 — 10 cetn VLAN, yepes koTopble BbIBOOUTCS CEPBUC BUOEO NO 3anpocy.

10.2.1.2. PasBepTbiBaHue

o  Bxknounte npotokon multicast ypoBHsa 3 Ha ycTponcTee multicast yposHs 3.
o  Bkntounte pexxum SVGL Ha yCTPONCTBE YPOBHS 2.

10.2.2. dunbTpayma nopta UCTOYHUKA

10.2.2.1. CueHapuu

Kak nokasaHo Ha PucyHke 10-3, Korga HacTpoeHa (YHKUMA MPOBEPKM MOpTa MCTOYHMKA,
BMAEOMOTOKM MOXHO MPUHMMATbL TOMbKO C MopTa MCXOAHOro multicast-maplpyTtusartopa.
Multicast-BngeonoTokn C Opyrux MNOpTOB HeOeWCTBUTENbHbI U oTbpackiBatoTcs. ObpartuTte
BHMMaHuWe, YTO, eCnv HacTpoeHa PYHKUMSA NPOBEPKM NMOpTa UCTOYHUKA, AOSMKEH BbITb XOTS Obl
oavH nopt multicast-mapwpytmnsatopa. B npoTtMBHOM cnydae unbTpauus nakeToB He
BbINOSNIHAETCA Ha NopTy multicast-mapLupytusaTopa, Aaxe ecnv unbTpauusa nopta UCTOYHUKA
BKMoYeHa. Ecnu yHKUMS npoBepkM nopTa MCTOYHWKA He HacTpoeHa, Mo  yMOSYaHuIo
npuHUMatoTca multicast-BMaeonoTokM Co BCEX MOPTOB.

o  Bknounte pexum IVGL Ha ycTponcTee gocTyna.
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Buaeocepsep A Buaoeocepsep B

Eth0/2

YCTpONCTBO
Aocrtyna

Eth0/1
—» [lakeT

multicast-gaHHbix

Eth0/3
Eth0/4

Xoct A XocT B Xoct C
MpremHuk BUAEO MpreMHuK Buaeo

PucyHok 10-3.

MopTt Eth0/1 — 370 nopT multicast-mapwpyTtunsartopa, a nopt Eth0/2 — nopt mapLpyTnsatopa
6e3 multicast.

Buaeocepsepbl OTNPaBAAIOT O4HM U Te e multicast-BMaeonoToku.
XocTtbl A 1 B moryT nonyyaTtb multicast-notokn Toneko ¢ Bugeocepsepa A.

10.2.2.2. Pa3BepTbiBaHue

e  Bkniounte YHKUMIO NPOBEPKM MNOPTa MCTOYHMKA W HACTPOWMTE CTaTUYECKUA MNopT
multicast-mapLipyTtnsaTtopa.

o  Bknounte pexum IVGL Ha yCTponcTBE YPOBHS 2.
10.3. PyHKUUMN

10.3.1. ba3oBble onpegeneHus

MopT multicast-mapwpyTnsatopa u NOPT-y4HacTHUK

MopTbl  multicast-mapwpyTM3atopa  noapas3genslnTcsa Ha  AMHAMUYeckue  MopThbl
multicast-mapwipyTnsatopa 1 cratmyeckue nopTbl Mmulticast-mapwpyTtnsatopa. Ecnm MLD
Snooping BKMOYEHO, KOrda Ha MOpTYy BKIHOYEHA (PYHKUUSI M3y4YeHusi nopTa AUHAMUYECKOrO
multicast-mapwpyTtnsatopa, nocne nonyyeHus Query MLD wnm naketa PIMv6-Hello nopt
n3y4yaeT NopT AMHaMmu4Yeckoro multicast-maplipytnsatopa n 3anyckaeT TauMmep ycTapeBaHust
nopTta ANHaAMUYeCKoro multicast-mapLipyTunsaTtopa. Cratnyeckun nopT
multicast-mapwpyTtnsatopa MoxHO fob6aBuTb, HacTpomB komaHZy ipv6 mid snooping vlan
mrouter.
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MopTbl-y4aCTHUKM MOAPa3nenaTCAa Ha AMHaMUYEeCcKMe MOPThbl-y4aCTHUKM W cTaTU4eckue
nopTbl-y4acTHukn. Ecnn MLD Snooping BkrtodeHo, nocrie nonyvexHus naketa Report MLD nopt
n3yyaeT AMHaMUYECKMM NOPT-YY4aCTHUK MapLupyTu3aTtopa U 3arnyckaeT Tanmep ycrapeBaHus
AVNHaMU4YeCcKoro noprta-yvacTHuka. CTtaTMyecKkun nopT-y4acTHUK MOXHO 006aBUTb, HAcCTpouB
komangy ipv6 mld snooping vlan static interface.

Fast Leave (6bICTpbI BbIXOA) U NoAaBrieHNe nakeToB

Ecnn dyHkums Fast Leave BkntodeHa, NopT yaanseTcs HanpsiMyro Nocre nonyyYeHns naketa
MLD Leave. ®yHkums Fast Leave npvMeHMMa TOMNbKO B CLEHapusx, B KOTOpPbIX K MOPTY
NOAKIMHOYEH TONMBKO OOMH MOMb30BaTeSNb, M MOMOraeT 3KOHOMUTbL NONOCY nNponyckaHus. Korga k
NopTy NOOKITOYEHO HECKOSLKO Mofb3oBaTeNen, ecnu BkoYeHa pyHKkuna Fast Leave, gpyrue
nosib3oBaTenu, Xxenawwme nonyvyaTb NakeTbl, HE CMOTYT NONYYUTb Kakne-nmbo nakeTobl.

Ecnn dyHKuMs nogaBneHnsa nakeToB BKMAOYEHa, B TedeHwe opHoro nepuoga  Query
nepeckinaeTcy Tonbko nepsbi nakeT Report MLD.

10.3.2. O630p

OcobeHHOCTb OnucaHue

nobanbHoe  BkMwYeHve  nobanbHo BknoyaeT MLD Snooping n HacTpavBaeT pexum
MLD Snooping paboTbl

MLD Snooping Ha ocHoBe | BkntoyaeTt wnnu oTtkmnovaet MLD Snooping aona ogHon VLAN,

VLAN korga MLD Snooping BKIOYeHO rnobansHo

Bpems yctapeBaHus | PerynupyeT BpemMs ycTapeBaHUs OUHAMUYECKUX MNOPTOB
nopToB multicast- | multicast-mapwpyTtusaTtopa. Bpemsi yctapeBaHusi No ymonyaHuto
MapLupyTmMsaTopa cocrtasnseT 300 ¢

N3yyenne amHamuyeckoro | lMocne nonyveHus naketa Query MLD wnn naketa Hello PIMv6
nopTa multicast- | nopT n3yvyaeTtcs Kak ANHAMUYECKUI nopt
MapLupyTM3aTopa multicast-mapLupyTtnsatopa

Fast Leave  nopTtoB- | MopT-y4acTHUK MOXHO ObICTPO yAanuTb BMECTO yCTapeBaHus U

YYaCTHUKOB rpynnbl | yaaneHus nocrne ncredexHusi nHtepeana Group-Specific Query

multicast

Mogasnenve naketoB A B TeyeHne ogHoro nepmoga Query obpabaTbiBaeTcs TONbKO

Report MLD nepebin naket Report, 4To cHwkaeT paboyyo Harpysky Ha
MoAaynb

[MpoBepka nopta | MNoToku multicast, MoNy4YeHHble  TOMbKO  OT  MopTa

NCTOYHMKA MapLlipyTnsatopa multicast, moryT nepecbinatbcd. [lakeTsbl,

nosy4YeHHble OT MOPTOB MapLLPYTMU3aTopa, HE NOAAEPKUBAOLLMX
multicast, He MoryT nepecbinaTbes

dunbTpaums rpynn | MoryT ObITb MomnyyeHbl TOMbKO rpynnoBble multicast-nakeThbl,
multicast Ha  ocCHOBe | COOTBETCTBYHOLLME YCIOBUAM PUNbTpa
nopToB
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OcobeHHOCTb OnucaHue
MakcnmanbHoe OrpaHnuymBaeT MakcumasibHoe KonmdecTBo rpynn multicast, K
KONN4yecTBO rpynn | KOTOPbIM MOXET NPUCOEOUHUTLCA NopT
multicast
noaaepXxmeaeMbiX MOPTOM

10.3.3. Fno6anbHoe Bknto4veHne MLD Snooping

MmobGanbHo BkMouMTe MLD Snooping n HacTponte pexmnm paboTbl. MOXHO MU3y4nTb 3anucu
multicast-nepeckbinkn, 1 NOTOkM Multicast nepeHanpaBNATCA HAa YKa3aHHbIN NOPT.

10.3.3.1. NMpuHUUN paboTbl

Bkntounte MLD Snooping. Korga nonyyeH naket Report MLD co BpemeHem time to live (TTL),
paBHbIM 1, co3gaeTca 3anucb mMmulticast-nepeckbiniki, M UCXOASALWMM MYyHKTOM (BbIXOOOM)
nepechIikn ABNAETCA aTOT NopT.

M3yquMe AVHaMMN4eCKOoro noprta-y4yaCTtHUKa

Mocne nonyyeHus pencteuTenbHoro naketa Report MLD wu3yvaeTcs AOvHaMmnyeckui
NOpT-y4YaCTHUK N CO34aeTCH 3anucb nepecbinikiu. BbIxogom nepechisiku 3Ton 3annucu aenseTcs
NopT-y4aCTHUK.

KoopauHaunoHHble napameTpbl
HacTtponte qoyHKkumo nogasneHus naketoB Report MLD.
10.3.3.2. ConyTcTBYlOLWan KOHchUrypaumsa

HacTponte yHkumio nogasneHuns naketos Report MLD Tak, 4To6bl B TedeHne ogHoOro nepuoga
Query obpabaTtbiBancs Tofbko NepBbIn Report, TeM cambiM yMeHbLUAsA KONIMYECTBO MaKETOB B
ceTu.

10.3.4. MLD Snooping Ha ocHoBe VLAN

Bkntounte unu otkmoumte MLD Snooping gna ogHom VLAN. Mo ymonyanuto, ecnn MLD
Snooping Bko4veHo rmobanbHo, dyHkumMsa MLD Snooping BkntoveHa ans kaxgon VLAN.

10.3.4.1. ConyTtcTBYlOLWas KOHchUrypauma

Mmo6ankHo HacTponTe MLD Snooping. 3atem HacTponTte MLD Snhooping gnsa ogHon VLAN.

10.3.5. Bpems yctapeBaHus nopToB Mmulticast-mapwpyTtusatopa

MopTel  multicast-mapwpytnu3aTopa  noapasgensioTcs  Ha  OMHaMuMYeckMe  MnopThbl
multicast-mapLipyTnsatopa n ctatudeckne noptbl multicast-mappyTtnsartopa. Mo ymonyaHuto
BpeMsi yCTapeBaHusa OuMHamm4deckoro nopta multicast-mapwpyTtmnsatopa cocrtasnsieT 300 c.
CraTtudeckne noptbl multicast-mapLupyTnsaTopa He ycTapeBatoT.

10.3.5.1. ConyTcTBYylOWas KOHthuUrypaumsa

BO3MOXHOCTb  M3y4eHUS] C MOMOLLUbD  (DYHKUMM  M3YYEHUS] OUHAMMYECKOro nopTa
multicast-mapwpyTtnsartopa.

10.3.6. U3yyeHne aAuMHamMmnyeckoro nopta multicast-mapwpyrtunsatopa

Mo ymon4yaHuio BCe MOpTbl MOOAEPXKUBAKT (YHKUMIO M3YYEeHUs AMHAMUYECKMX MNOPTOB
multicast-mapLupyTtnsaTtopa.
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10.3.6.1. MpuHUMN paboThbI

Ecnn nopt nogoepxumeaet dYHKLMIO n3yyeHns ANHaAMUYEeCKOro nopTta
multicast-mapLupyTtnsatopa, nocne nonyyeHus naketa Query MLD nnu naketa Hello PIMv6 nopTt
n3yyaeTcs kak guHaMuMyeckuin nopT multicast-mapLupytmusartopa.

10.3.6.2. ConyTcTBYlOWAa KOHcUrypaumsa

HacTponTe nopT kak ctatuyeckuii nopT multicast-mapLupytmusaTtopa.

10.3.7. Bpems ycTapeBaHUsi AUHAMU4YECKUX NOPTOB-Yy4YaCTHUKOB

MopTbl-y4aCTHUKM NOAPA3OENATCA Ha LMHAMUYECKME MOPTbl-y4aCTHUKM W CcTaTUdeckue
nopTbl-y4acTHUKN. 1o ymonuaHuio Bpems ycTapeBaHus AWMHAMWUYECKOro mnopTa-yYyacTHUKa
coctaBnseT 260 c. CtaTuyeckne nopTbl-y4acTHUKN HE YCTapeBatoT.

10.3.8. Fast Leave nopToB-y4acTHUKOB rpynnbl multicast

Mo ymonuaHmio gyHKumusa Fast Leave nmopToB-ydacTHUKOB rpynnbl multicast oTkntoveHa. Ecnn
dyHKUMsa Fast Leave BkntoveHa, NopT yaanseTcs HanpsMyo Nocne nonyvyeHnsi roToBOro nakeTa.
10.3.9. NopaBneHne naketoB Report MLD

Mo ymonuyaHuio ¢yHKUMA nopasneHns naketoB Report MLD oTtknoyeHa. Ecnn dyHKumA
BKITHOMEHA, B TeYeHne ogHoro nHtepsana Query obpabatbiBaeTcs TONbKO NepsbIv NakeT Report,
TEM CaMbIM YMEHbLLAA KOSIMYECTBO NakeToB B CETWU.

10.3.10. NMNpoBepka nopTa UCTOYHUKA

Mo ymonyaHuio pyHKLMS NPOBEPKM NMOpTa UCTOYHMKA OTKMHOYEHa.

10.3.10.1. NMpuHUMN paboTbI

Ecnu dyHKUMA npoBepkn NMopTa UCTOYHWMKA BKIOYEHA, OEACTBUTENbHLIMU ABMAAKOTCSA TOMbKO
naketel OT  nopToB  multicast-mapwpyTmM3atopa, a nakeTbl OT MOPTOB  He
multicast-mapLupyTnsatopa — HeaAeNnCTBUTENbHBIMU.

10.3.10.2. ConyTtcTBYylOLWAan KOHhUrypauumsa

HacTponTe nopt Kak ctatnyeckuii nopT multicast-mapLpytmsaTtopa.

10.3.11. dunbTpauma rpynn multicast Ha ocHoBe NOpPTOB

Mpu onpegeneHHbiXx OOCTOATENbLCTBAX Bbl MOXETE WCNOMb30BaTb (YHKUMIO unbTpaumm
NnopToB, 4TOObI KOHTpONMPOBaTb MOPT ANdA nepecbiikn  multicast-nakeTtoB  TONbKO
onpeneneHHoro AManasoHa.

10.3.12. MakcumanbHoOe KonuM4yecTBO rpynn multicast, noaaepxuBaemMbixX
nopTom
MakcumanbHoe konmyecTBo rpynn multicast, kKOTOpbIM pa3peLlleHO MPUCOeaNHUTBCA MOPTY,

MOXeT KOHTPONMpoBaTb MaKCMMarbHOe KOonuMyecTBO rpynn multicast, noaaepxvBaemblx
NOpTOM.
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10.4. Kondourypauusa

KoHdurypauus

OnucaHve n kKomaHaa

HacTporika oCHOBHbIX
bYHKLMN MLD

Snooping

ipv6é mld snooping

Bkntoyaer MLD Snooping wu
onpegensieT pexvm paboThbl

ipv6 mld snooping vlan vlan-id
mrouter interface interface-id

HacTtpauBaeT ctatndeckuii nopt
multicast-mapLupyTusatopa

HacTporika oCHOBHbIX
dbYHKLMIN MLD

Snooping

ipv6 mld snooping vlan vlan-id

static ip-addr interface interface-
id

HacTpauBaet cTaTUYeCcKui

nopT-y4aCTHUK

ipv6é mld profile profile-num

HacTtpausaeTt npocunb

ipvé mid
check port

snooping source-

HacTtpauBaet npoBepky nopTa
NCTOYHUKA

ipv6 mld snooping filter profile-
num

HacTtpauBaeTt dumnbTpaumio
multicast rpynn gns nopta

ipv6 mld snooping max-groups
num

HactpaunsaeTt MakcumarsbHoe
Konuyectso rpynn multicast, k
KOTOPbIM MoXeT

NPUCOeaUHMTLCS NOPT

10.4.1. HacTponka oCHOBHbIX pyHKUun MLD Snooping

10.4.1.1. 3dbhbekT KOHhUrypaumm

Bkntounte MLD Snooping 1 HacTponTte pexnm paboTbl.

10.4.1.2. NMNpumeyaHunsn

e Bxntounte MLD Snooping u yctaHoBute paboumin y3en Ha SVGL. Pexum MLD
Snooping SVGL He MoxeT cocyllectBoBaTtb ¢ multicast-pacchinkon ypoBHs 3 IPv4 unn

IPV6.

e Ecnu pabounm pexumom gasnsetca SVGL wmnmn IVGL-SVGL, Heobxoammo cesA3atb
npodusb, YTOOLI yKa3aTb AnanasoH rpynn multicast, B KOTOPOM NPUMEHSETCS PEXUM

SVGL.

10.4.1.3. lLUarn HacTpoOMKu

Bknro4yeHune IPv6 MLD Snooping

Ob6a3aTenbHbIN.

10.4.1.4. NpoBepka

3anyctute komaHgy show ipv6 mld snooping, 4Tobbl NpoBepUTL, BKMOYeHo N MLD Snooping.
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e [lpoBepbTe, MOXET NN YCTPOWUCTBO CO3AaBaTb NpaBuUrbHblE 3anMck multicast.

10.4.1.5. CBA3aHHbIe KOMaHAbI

BkntoyeHue IPv6 MLD Snooping

KomaHga ipv6 mld snooping mode
Onucanwne mode: onpegensieT pexxum paboTbl
napameTpa

KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexmm

Hactpouka npocduns

KomaHnga ipvé mld profile profile-num

Onucanue profile-num: ykasbiBaeT Homep npoduns
napametpa

KomaHaHbIN Pexwum rnobansHon koHurypaumm
pexum

PykoBoacteo no
MCNONb30BaHNIO

3anyctute 3Ty KomaHay, YTobbl HAacCTpPOUTb NPOPUITbL U BOUTU B PEXUM
HacTpownku npocuns

Hactpouka ctaTnyeckmu nopta multicast-mapwpyrtusaTtopa

KomaHga ipvé mld snooping vlan vlan-id mrouter interface interface-id
Onuncanne vlan-id: ykasbiBaeT ngeHtudukatop VLAN.

napamerpa interface-id: yka3blBaeT Ha M3MeHeHUst HTepdeiica
KomaHaHbIn Pexunm rnobanbHomn koHdurypauum

pexunm

HacTpoiika cTaTMyeckoro nopTa-y4acTHUKa

KomaHga ipv6é mld snooping vlan vlan-id static ip-addr interface interface-id
Onuncanne vlan-id: ykasbiBaeT ngeHtundpukatop VLAN.
napamerpa ip-addr: yka3blBaeT agpec rpynnbi.
interface-id: ykasbiBaeT Ha n3aMeHeHus nHTepdenca
KomaHaHbIn Pexwum rnobanbHon koHUrypaumm
peXunm
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HacTpoiika npoBepku nopTa UCTOYHUKA

KomaHga ipv6é mld snooping source-check port
KomaHaHbIn Pexwum rnobanbHon koHUrypaumm
pexum

Hactpouka comnbTpaumm multicast rpynn Ha ocHoBe nopTa

KomaHpa ipv6é mld snooping filter profile-num
Onucanwne profile-num: ykasbiBaeT HoMep nNpouns
napameTpa

KomaHaHbIn MopT koHGUrypaumm nHtepdetrica
pexunum

HacTtpoika makcumManbHOro Konu4yecTtBa rpynn multicast, nogaepxmBaemMbix

nopTom
KomaHga ipv6 mld snooping max-groups num
Onuncanne NnuM: ykasblBaeT KOMYECTBO rpymnn
napameTpa
KomaHgHbIn MopT KoHGUrypaumm nHTepgenca
pexunm

HacTpoiika nogaBneHus naketoB Report

KomaHga ipv6é mld snooping suppression enable
KomaHaHbIn Pexunm rnobanbHon koHdurypauum
pexum

PykoBoacteo no
MCNONb30BaHMIO

Ecnu cdyHkums nogasneHna naketoB Report BkntoyeHa, TONbLKO NepBbIn
naket Report koHkpeTtHon VLAN un rpynnbl nepecblsiaetcsa Ha nopTt
multicast-mapwpyTtnsatopa B TeyeHMe OOHOro WHTepeana Query.
Mocnepytowme nakeTbl Report nepecbinarTcs Ha nopt
multicast-mapLipyTtnsatopa, 4Tobbl YMEHbLUINTL KONMMYECTBO MNAKETOB B
ceTu.

OTa yHKUMA MOXeT nodaBnATb Tonbko nakeTobl Report MLDv1. OH
HegencTeuTeneH ansa naketos Report MLDv2
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Hactpounka Fast Leave nopTa

KomaHpa ipv6 mld snooping fast-leave enable
KomaHaHbIn Pexwum rnobanbHon koHUrypaumm
pexum

PykoBoacteo no
NCNONb30BaHNIO

Ecnn dyHkumst Fast Leave nopTa BKMOYeHa, rnocre rnoryyYeHus naketa

Leave nopT Hanpsmylo yganseTca U3 MNOPTOB-y4acTHMKOB B
COOTBETCTBYWOLLMX 3anucax nepecbinku. [lo3xe, npu  nonydeHuun
cooTBeTCTBYOWEro naketa Group-Specific Query, yCTPOWCTBO He

nepecobIfiaeT nakeT Ha 3ToT NopT. [NakeT Leaver BkntoyaeT nakeT Leave ans
MLDv1, skntodaeT tn MLDv2 u nakeTt Report, He cogepxalimin agpeca
UCTOYHMKA.

OTa yHKUMSA nNpYMeHUMa TOMbKO K CLEeHapusiM, B KOTOPbIX K MOpTY
MOAKIMIOYEH TONbKO OAWH Nonb3oBaTeslb, U NMOMOraeT 9KOHOMWUTb MONOCy
NponycKkaHus 1 pecypchbl

HacTpoika usy4yeHus auHamMmM4yeckux noptoB multicast-mappyTtusartopa

KomaHga ipv6 mld snooping [ vlan vid ] mrouter learn

Onucanue vlan id: ykasbiBaeT ngeHtudukatop VLAN. o ymonyaHunio ata dyHKUns
napameTpa npumeHuma ko scem VLAN

KomaHgHbIn Pexunm rnobanbHon koHdurypauum

pexunm

PykoBoacteo no

MopT multicast-mapwpyTtnsatopa — 9TO MNOPT, KOTOPLIA HaMPsMYyo

NCMOSb30BaHUIO | coeanHaeT YycTponcTBo multicast ¢ noggepxkon MLD Snooping «k
cocegHeMy yCTpOMCTBY multicast, B KOTOpPOM BKIHOYEH MPOTOKOS
multicast-mapwpytnsdaumm. o ymonyaHuio, Korga @YHKUMSA MW3YyYeHUs
AnHammnyeckoro nopta multicast-mapLipyTnsatopa BKIHOYEHa, YCTPOMUCTBO
aBToMatmyeckn npocnywmBaet naket MLD Query/PIM  Hello wu
OVHaMM4eckn onpegensaet nopT multicast-maplipyTtnsaTopa

Hactponka BpeMeHU ycTapeBaHusA ANHaMU4YeCKnNx nopToB
multicast-mapwpyTnsatopa

KomaHga ipv6é mld snooping dyn-mr-aging-time seconds

Onucaxve seconds: ykasblBaeT CpPOK YyCTapeBaHWS OWHAMUYECKUX MOPTOB

napameTpa multicast-mapwpyTtnsatopa. EanHuua namepeHns — cekyHaa, 3HadeHue
BapbupyeTca oT 1 go 3600

KomaHaHbIn Pexwum rnobanbHon KoHUrypauum

peXunm
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PykoBoactso no
NCNOSb30BaHMIO

Ecnun guHamuyeckun nopt multicast-mapLipytusaTopa He nonyyaeTt naket
General Query MLD wnn naket Hello PIM go ucteyeHus cpoka ero
ycTapeBaHusi, YCTPOMCTBO ydandeT nopT M3  CNucka MOpPTOB
multicast-mapLupyTtnsaTopa.

Korga dyHKuMsa wusydeHus amHammyeckoro multicast-mappyTtmnsartopa
BKIOYEHA, Bbl MOXeETe WCMonb30oBaTb 3Ty KOMaHay Ans HaCTPOWKM
BPEMEHM yCTapeBaHNA AUHaMMYecknx nopToB multicast-mapLupyTtumsaTopa.
Ecnun Bpemsi ycTapeBaHusi CINALLKOM KOpOTKOE, nopt
multicast-maplpyTtnsatopa MoOXeT 4acTo 00aBNATbLCA U yaanaTbes

HaCTpOﬁKa BpeMeHn yctapeBaHnsa gquHaMnM4eCKMUX nopToB-y4aCTHUKOB

KomaHga ipv6 mld snooping host-aging-time seconds
Onucanwne seconds: ykasblBaeT BpeMS yCTapeBaHus
napameTpa

KomaHaHbIN Pexwum rnobansHon KoHduUrypauum

pexvm

PykoBoacteo no
NCMNOMb30BaHUIO

Bpemsi ycTapeBaHWss OUHaAMU4YECKOro MOpTa-y4acTHMKA OTHOCUTCHA K
BPEMEHM  YyCTapeBaHWsi, YCTAHOBMEHHOMY, Korga  AMHaMUYecKuii
NopT-y4aCTHUK YCTpoOMUCTBa nonyyaet oOT xocta naket MLD o
npucoeanHeHnn Kk onpegeneHHon rpynne multicast IPv6.

Mocne nony4veHust naketa Join MLD oT gMHammnyeckoro nopra-yyacTHuka
YCTPOMUCTBO  cbpacbiBaeT TaWMmep  YyCTapeBaHUs  AMHAMUYECKOro
nopta-ydacTHMKa W YyCTaHaBnuMBaeT BpeMsa TaWmepa Ha Bpems
ycTapeBaHusa xocta. Ecnv Bpems Tarimepa mncTekaeT, c4MTaeTCsl, YTO HU
OAMVH MOoNib30BaTENbCKMI XOCT He nonydaeT multicast-nakeTbl Yyepes 3TOT
nopT, a 3aTtem YCTpoMcTBO multicast yganseT nopT M3 cnucka
noptoB-y4yactHnkoB MLD Snooping. lNocne HacTpownkm 3TOM KOMaHObl
3HavyeHue TarmMepa ycTapeBaHUs AMHaMUYECKUX NOPTOB-yYaCTHUKOB MNpu
nocrneaywwem nonydyeHmn naketoe MLD Join paBHO BpeMeHu
ycTapeBaHusa xocta. Bpems yctapeBaHus BCTynaeT B Cuiy cpasy nocrne
HaCTPOWKM, U TaMepbl 3anyLLEHHbIX NOPTOB-y4aCTHUKOB OBHOBMSIOTCS

HacTpoiika BpemeHu oTBeTa nakeTtoB Query

KomaHga ipv6é mld snooping query-max-response-time seconds
Onuncanne seconds: ykasblBaeT BpeMsi OTKMMKa

napameTpa

KomaHaHbIn Pexwum rnobanbHon koHUrypaumm

peXunm

PykoBoacteo no
NCMNOMb30BaHUIO

Mocne nonyyeHnsa naketa General Query MLD ot nopTta
multicast-yctponctBo  cbpacbiBaeT  TaMepbl  yCTapeBaHUA  BCEX
ANHAMNYECKUX MOPTOB-YYACTHUKOB M yCTaHaBNMBaeT BpeMs Tanmepa Ha
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MakcumaribHoe BpeMsi oTBeTa Ha Query (query-max-response-time). Ecnun
BPeMs TaiMepa UCTEKaeT, CYATaAETCS, YTO HY OAMH MONb30BaTENbCKUA XOCT
He noryyaeT multicast-nakeTbl Yepes nopT, a 3aTemM yCTPOMCTBO multicast
yaansiet nopT U3 crnmcka noptos-yvacTHukoB MLD Snooping.

Mocne nonyyeHnss naketa Group-Specific Query MLD w3 nopTta
multicast-yctponictBo  cbpacbiBaeT  TaMmepbl  yCTapeBaHUA  BCEX
ANHAMNYECKNX NOPTOB-y4aCTHUKOB B KOHKPETHOW rpynne u yctaHaBnuBaeT
BpeMsa Tanmepa Ha MakcumarnbHoe Bpems oTBeTa Ha Query. Ecnu Bpems
Tanmepa UCTeKaeT, CYMTaeTCs, YTO HU OAMH NOSMb30BaTENbCKUA XOCT He
nony4vaet multicast-nakeTbl 4Yepe3 MopT, a 3aTeM YycTponcTBO Mmulticast
yoansaeT nopT u3 cnucka noptoB-ydacTHukos MLD Snooping.

KoHdurypauusa sctynut B cuny, korga naket Query Gyget nonyyeH B
cnegywowmi pas, U KOH(urypaums 3anyleHHbIX B [aHHbIn MOMEHT
TanMepoB He byaeT obHoBneHa. [ina naketoB Group-Specific Query MLDv2
Tanmepbl He 06HOBNAOTCA

NMpoBepka nopToB multicast-mapwpyTusatopa

KomaHga show ipv6 mld snooping mroute
KomaHgHbIn MpueunernpoBaHHbIn pexnm EXEC, pexum rnobanbHon KoHdUrypaumu,
pexum pexum KoHdUurypauun nHtepderca

PykoBoacteo no
MCNONb30BaHNIO

Ecnn  nopt  multicast-mapwpyTtnsatopa  ycnewHO  HacTpOeH, B
oTobpaxaemon mHdopmauum o6 nHTepdernce otobpakaeTcst 3HaK «S».
Hanpumep:

QTECH(config)#show ipvé mld snooping mrouter
Multicast Switching Mroute Port

D: DYNAMIC

S: STATIC

* * 1):

VLAN(1) 1 MROUTES:

GigabitEthernet 0/1(S)

MpoBepka nsyvyeHnss AMHaMMUYEeCKUX NOPTOB Mmulticast-mMaplupyTusaTopa

KomaHga show ipv6 mld snooping
KomaHaHbIn MpuBnnernpoBaHHbin pexum EXEC, pexum rnobanbHom koHduUrypaumm,
pexnm peXnm HaCTPOMKM NHTepdenca

PykoBoacteo no
NCMNOMb30BaHUIO

3anyctute komaHagy show ip igmp snooping, 4ToObl NpoBEpPUTL BpeEMS
yCTapeBaHUs U  COCTOSHME  M3YYEeHUs  OUHAMUYECKUX  MOPTOB
multicast-mapwpyTtnsartopa.

Dynamic Mroute Aging Time : 300(Seconds)
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Multicast router learning mode: Enable

MpoBepka NOpPTOB-y4aCTHUKOB

KomaHga show ipv6 mld snooping gda-table
KomaHaHbIn MpuBunernpoBaHHbin pexxum EXEC, pexum rnobanbHon KoHUrypaumu,
pexum pexum KoHdurypaummn nHtepgenca

PykoBoacteo no
NCMNonb30BaHNIO

Ecnn nopT-y4acTHWMK yCMneLwHO HacTpPoeH, B OTODOpaxxaeMon UHgopmaLumm
06 nHTepdence otobpaxaeTtcs 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(1) 2 OPORTS:

GigabitEthernet 3/7(S)

MpoBepka Apyrux napameTpoB

KomaHga show ipv6 mld snooping
KomaHaHbIn MpuBnnernpoBaHHbin pexum EXEC, pexum rnobanbHOM KoHUrypawmm,
pexnm pexnm KoHurypaumm nHtepdenca

PykoBoacteo no
MCNONb30BaHNIO

3anyctute komaHay show ipvé mld snooping, 4Tobbl NpoBEpUTL BpEMS
ycTapeBaHusa nopToB multicast-maplupytusaTtopa, Bpemsi ycTapeBaHWUs
ONHaMUYEeCKUX MOpPTOB-y4aCTHUKOB, BpemMs oTBeTa naketa Query,
nogasneHue 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)
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10.5. MoHUTOPUHr

10.5.1. OyucTka

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

OnucaHue

KomaHpa

Ounwaet 3anucu MLD Snooping
multicast-nepechbinku

clear ipv6 mld snooping gda-table

Ouuwaet ctatnctuky MLD Snooping

clear ipv6 mld snooping statistics

10.5.2. OToGpaxeHue

OnucaHue

KomaHpa

OtobpaxaeT Tekywwm pexum MLD
Snooping

show ipv6 mld snooping

OtobpaxaeT 3anucyn nNepecbisiku
MLD Snooping

show ipv6 mld snooping gda-table

Otobpaxaet  crtatuctmky  MLD | show ipv6 mld snooping statistics
Snooping

OtobpaxaeT noptbl | show ipv6 mld snooping mrouter
multicast-mapLpyTnsatopa MLD

Snooping

OtobpakaeT  mMHGopmaumo 06
nHTepdence MLD Snooping,
npocomnun ounbTpaumm nHTepdenca
N MakcumarnbHOe KOnMyeCcTBO rpynnm,
K KOTOPbIM MOXeT MpUCOeuNHUTLCS
nopt

show ipv6é mld snooping interfaces interface-type

interface-name

OtobpaxaeT NMHopMaLMIO
multicast-pacchbinku 06 ogHon VLAN,
B koTOpow HacTpoeHo MLD Snooping

show ipv6 mld snooping vian vid

OtobpaxaeT npocmne MLD

show ipv6 mld profile profile-number

@ §) QTECH

MUP LOOCTYMHEE

400




PykoBoacTeo no Hactponke cepus QSW-6910

O6was nHdopmauus | wwwtechru |
11. ObWWAA NTHPOPMALIUA

11.1. NapaHTKsa u cepBuc

Mpouenypa n Heobxoanmble AEVWCTBUSA MO BONpoOcam 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, Kacawuwmxcs Hawero obopygoBaHusi, TO
MOXKETe BOCMONb30BaTbCA pa3ferioMm TeXHMYeckol noaaepXku nonb3oBaTenenn 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 16.04.2025

https://ffiles.qtech.ru/upload/switchers/QSW-6910/QSW-6910_ multicast_config_guide.pdf
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