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FTRFH
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SERMAH
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AXHEPNEEHRRETREXRERNEFNREFEN, FAXHFEANMERZHENERAR
wh(RIA) BRE. MRENMELTEIRS , FHRETHRAERSHBERNE,

ftARPIMMT S HL& ?

HHAEMR EAEZNEAPIMRHEERN |, XERARTEXBINEENAERE, XM A8
RANEB-—HEMRENFHENZARARTEERTEN(S , G)H(*C)%E , ZFRB2EREME
—RIP/EFREARN A ZMEMNEHED,
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PIMEISNEIA TRNAERAENER LARRENES., FI8 , KISIT2ELEEERE M
REAABERENESFNARRRBFLNS , 2N EBEREREN RS,

SHAEMNREAEENABREN , TURREZSEBHF[ELENR ERIZMEE(S , G)F(*,G).
MREEFE-EBEHBRERERILR , WERES.

PIMAAPIMEISHE , SRR LHEOSROIL) LRI ABSEIN , 2ARXEREE, XEH



SHEEZEER, %F‘*‘kblﬁiﬁﬂ:ﬁﬁiﬁﬁﬁﬁ]&ﬁiﬁﬁo LAN_E B9 T3t 8% B 25 th 2 UL EIPIMUT
SHB, RE , TR XL BIGE M 9 A S S B 4O B BE N S R b3 ae 28,

ZHR1. LHRREE

192.168.3.X/24

& 1.
EMEERT  RIZHFE —BEHE(LHR),RIEN £ ZMEEZBIR2FIR,

LB MERF R EBRMNASEN(IGMP)IRER , R3IAKERPFAERi#E, EHRIN |, R12HE
MRPHRPF4BE , RALER3@R1&IE(*,G)iEHRE, —EiR1Th“um(1Ei1£éﬁ&hﬂ=ﬁ.?zd14ku) R3[@R
RIL(S G)EE#THEWO R2EIEMEMARPFLE | XEKRBERIFER2EIE(S , G)Hﬁ
R3RPFEE O SRPAEAT . T, BAUE 4A239.1.1.189R3mroute .

R3#show ip mroute
IP Multicast Routing Table
Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
Timers: Uptime/Expires
Interface state: Interface, Next-Hop or VCD, State/Mode
(*, 239.1.1.1), 00:00:55/stopped, RP 192.168.0.100, flags: SJC
Incoming interface: GigabitEthernetl, RPF nbr 192.168.3.1
Outgoing interface list:
GigabitEthernet4, Forward/Sparse, 00:00:55/00:02:04

(10.0.0.2, 239.1.1.1), 00:00:52/00:02:07, flags: JT
Incoming interface: GigabitEthernetl, RPF nbr 192.168.3.2, Mroute
Outgoing interface list:
GigabitEthernet4, Forward/Sparse, 00:00:52/00:02:07



(*

, 224.0.1.40), 00:01:22/00:02:09, RP 192.168.0.100, flags: SJPCL
Incoming interface: GigabitEthernetl, RPF nbr 192.168.3.1

MEERILEEZIN |, (*,G)RPF4REN192.168.3.1 , MIEE(S , G)WRPF48/E1192.168.3.2, T
, ENSBRIFR2HEEEREBRINEMOIL, tEMNEF—TIXLLE

Rl#show ip mroute
Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
Timers: Uptime/Expires
Interface state: Interface, Next-Hop or VCD, State/Mode
(*, 239.1.1.1), 00:15:02/00:02:33, RP 192.168.0.100, flags: S
Incoming interface: GigabitEthernet2, RPF nbr 192.168.5.2
Outgoing interface list:
GigabitEthernetl, Forward/Sparse, 00:15:02/00:02:33

(10.0.0.2, 239.1.1.1), 00:13:24/00:02:33, flags: PR
Incoming interface: GigabitEthernet2, RPF nbr 192.168.5.2
Outgoing interface list: Null

(*, 224.0.1.40), 00:29:17/00:02:51, RP 192.168.0.100, flags: SJCL

Incoming interface: GigabitEthernet2, RPF nbr 192.168.5.2

Outgoing interface list:

GigabitEthernetl, Forward/Sparse, 00:16:06/00:02:51

Outgoing interface list: Null

R2#show ip mroute
IP Multicast Routing Table
Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
Timers: Uptime/Expires
Interface state: Interface, Next-Hop or VCD, State/Mode

(*, 239.1.1.1), 00:08:00/stopped, RP 192.168.0.100, flags: SP
Incoming interface: GigabitEthernet2, RPF nbr 192.168.4.1
Outgoing interface list: Null

(10.0.0.2, 239.1.1.1), 00:00:03/00:02:56, flags: T
Incoming interface: GigabitEthernet2, RPF nbr 192.168.4.1
Outgoing interface list:
GigabitEthernetl, Forward/Sparse, 00:00:03/00:03:26

(*, 224.0.1.40), 01:37:30/00:02:22, RP 192.168.0.100, flags: SJPL
Incoming interface: GigabitEthernet2, RPF nbr 192.168.4.1

WHEIFMR , SHEME LEREFEROILHMA N LEEHEN , TARNS. BTRIMNR2BEEE
MHOIL , BREHFESHRFERESFEMS I,

HEHEBHRRERS GO LHREISWIN,



"Standard input [SW1 Ethernet2 to R3 Gi1] - [} ®

File Edit View Go Capture Analyze  Statistics  Telephony  Wireless  Tools  Help

4 m ® PMREB QeasBF ¢ " ||=E aqalf

[”| v a display filter ... <Ctrl-/> * | Expression...

Mo Time Source Destination Protocol  Length  Info
1 @.a88e08 192.168.3.1 224.8.8.5 0OSPF 98 Helloe Packet
2 8.785389 192.168.3.2 224.8.8.5 O5PF 98 Helle Packet
3 3.124776 192.168.3.3 224.8.8.5 OSPF 98 Hello Packet
5 9.488827 192.168.3.1 224.8.8.5 05PF 98 Hello Packet
6 18.256987 192.168.3.2 224.0.8.5 0OSPF 98 Hello Packet
9 13.815136 192.168.3.3 224.8.8.5 OSPF 98 Hello Packet
18 19.846528 192.168.3.1 224.8.98.5 OSPF 98 Hello Packet
11 19.67571 192.168.3.2 224.8.8.5 O5PF 98 Hello Packet
12 22.114741 18.8.8.2 2359.1.1.1 ICHP 114 Echo (ping) request id=8x&8ed, seq=8/8, ttl=253 (multicast)
15 22.972394 192.168.3.3 224.8.8.5 OSPF 98 Hello Packet
16 23.885520 18.8.9.2 239.1.1. ICHP 114 Echo (ping) request id=ex@eed, seq=1/256, ttl=253 (multicast)
17 24.887827 18.8.9.2 235.1.1.1 ICHP 114 Echo (ping) request ide8x@8ed, seqe2/512, ttle253 (multicast)
19 25.888348 10.9.0.2 239.1.1.1 ICMP 114 Eche (ping) request id=@x@eed, seq=3/768, ttl=253 (multicast)
20 26.091246 10.0.0.2 239.1.1.1 ICMP 114 Echo (ping) request id=0xeedd, seq=4/1024, ttl=253 (multicast)
21 27.891219 la.8.8.2 239.1.1.1 ICMP 114 Echo (ping) request id=ex@eed, seq=5/1288, ttl=253 (multicast)
22 28.189858 10.8.9.2 239.1.1.1 IcMP 114 Echo (ping) request id=@x888d, seqe5/1536, ttl=253 (multicast)
23 29.800065 192.168.3.1 224.8.8.5 OSPF 98 Hello Packet
24 29.118436 18.8.9.2 239.1.1.1 ICHP 114 Eche (ping) request id=-8xééed, seq=7/1792, ttl=253 (multicast)
25 29.225379 192.168.3.2 224.8.9.5 OSPF 98 Hello Packet
91 90 5S¢ 02 99 @5 00 15 o5 9c 3a o0 B8 88 45 @ .. *..... ..1...E.

(O 7 wireshark_-_20171228095051_a07600 Packets: 25 - Displayed: 25 (100.0%) * Dropped: 0 (0.0%)|| Profile: Default

EUBEHERP , IEERT, RRNRZANAENR LURES , KU EFIEMAM S HIES
o BWUE(S , G)REY , AT AT B REMPIMMTI S IR ?

RFC 77611503 A] A B Frix & [a] &

EERFC 776184.2.2%,

4.2.2. Setting and Clearing the (S,G) SPTbit

Basically, Update_SPTbit(S,G,iif) will set the SPTbit if we have the
appropriate (S,G) join state, and if the packet arrived on the
correct upstream interface for S, and if one or more of the following
conditions apply:

1. The source is directly connected, in which case the switch to the
SPT is a no-op.

2. The RPF interface to S is different from the RPF interface to the
RP. The packet arrived on RPF_interface(S), and so the SPT must

have been completed.

3. No one wants the packet on the RP tree.

4. RPF'(S,G) =
able to tell if the SPT has been completed, so it should just
switch immediately. The RPF' (S,G) != NULL check ensures that the
SPTbit is set only if the RPF neighbor towards S is valid.

RPF' (*,G). In this case, the router will never be

In the case where the RPF interface is the same for the RP and for S,
but RPF'(S,G) and RPF'(*,G) differ, we wait for an Assert(S,G), which
indicates that the upstream router with (S,G) state believes the SPT
has been completed.




(S, G)SPTINATE S RE(GCYRABERE(S , G)RBHEKR, HMRPHEIREIRM AT , HET b
(L CYRSHT ﬁ&ﬁéﬂﬂ?t)ﬁ?(* GYRAMEE , LAY , BRAZRNEERIEC,C)REHER, XL
THELIES, G)HKMEEEJZZBIJZ{ AEBIS , G, rpt)ﬁ'ﬁvﬁkH’JIIﬁE‘f}ﬂo

BARGEUFIUE LRERE — XK, Zzu%RP%usE’JRPFJ%I:MEH
{ERPF'(S , G)FMRPF'(*,G) A~ , ZiN&EFAssert(S , G) , /T\E*ﬁ‘(s G)IRASH L masiA
jJSPTEIJ'DE‘Zo

EMEWNS  RARSHEEHCERNOILENNE EWE—RIP/ERARKKBEERES, R3tLZE
LHR , XEKE SN, C)REKRHBIEEN , EBIEEMNC.G)IREISPT(S , G).

EBESHRT , BNURBRMREANS . BRARMNARFRERIE—NCMPER/EILEEL

ﬂkﬁj

/ ~ZJo
M +standard input [SW1 Ethernet2 to R3 Gil] = a 5
File Edit View Go Capture Analyze Statistics Telephony  Wireless Tools  Help
d = ® T RE QesEFE (= Qaqql
’I-l Apphy vy filte | Expression... ==
Na. Time Sournce Destination Protocol  Length Info A
9 13.815136 192.168.3.3 224.8.8.5 OSPF 98 Hello Packet
18 19.e46520 192.168.3.1 224.8.8.5 0SPF 98 Hello Packet
11 19.678571 192.168.3.2 224.8.8.5 O5PF 98 Hello Packet
12 22.114741 16.8.8.2 =iyl il ICHP 114 Echo (ping) request id=8x808d, seq=8,/8, ttl=253 (multicast)
13 22.137371 192.168.3.3 224.8.8.13 PIMv2 68 Join/Prune
15 22.972394 192.168.3.3 224.8.8.5 OSPF 98 Hello Packet
16 23.885528 18.8.8.2 239.1.1.1 ICHP 114 Echo (ping) request id=8x@88d, seq=1/256, ttl=253 (multicast)
17 24 .887827 16.8.8.2 239.1.1.1 ICMP 114 Echo (ping) request ide-8x@eééd, seqe2/512, ttl=253 (multicast)
19 25.888340 10.8.8.2 239.1.1.1 IcHP 114 Echo (ping) request id-@x@8ed, seq-3/768, ttl-253 (multicast)
IA_26 AG124A 19 4.8 2 2301 1.1 TrmMp 114 Frho (nina) roanusct  id=Av@RAd  can=A/1A24  ++1=253 (multicact) s

Frame 13: 68 bytes on wire (544 bits), 68 bytes captured (544 bits) on interface @
w Ethernet II, Src: Cheertek_e7:cc:90 (88:15:e5:e7:cc:88), Dst: IPvamcast_8d (81:80:5e:080:98:8d)
Destination: IPvdmcast_©d (@l:88:5e:88:09:8d)
source: Cheertek_e7:cc:@® (@B:15:e5:e7:cc:@@)
Type: IPv4 (BxB888)
Internet Protocol Version 4, Src: 192.168.3.3, Dst: 224.0.8.13
v Protocol Independent Multicast
@e1@ .... = Version: 2
.. 8@l1l = Type: Join/Prune (3)
Reserved byte(s): @8
Checksum: 8x163d [correct]
[Checksum Status: Good]
~ PIM Options
Upstream-neighbor: 192.168.3.1
Reserved byte(s): @@
Num Groups: 1
Holdtime: 218
v Group 8: 239.1.1.1/32
Num Joins: @
» Num Prunes: 1
IP address: 18.8.8.2/32 (SR)

© 7 PiM Options (pim.option), 30 bytes Packets: 25 - Displayed: 25 (100.0%) - Dropped: 0 (0.0%)|| Profile: Default

WmEmRN , —BR3EOG1KEIZE —MnternetiE H5E S ML (ICMP)IEREIFES , Biam LiFsE
192.168.3.1 K3 (*,G)SRIZ &8, BB, G)ATENLHNEBER.

R LB B LT HREIRE : (SR):

The S flag: indicates that the multicast group is a sparse mode group.
The R flag: The R flag is the RP-bit flag and indicates that the information in the (S, G) entry
is applicable to the shared tree.

EEZAMPIMBIEIE145H |, BALLEIRIZEHIMAS , G)#.



M *standard input [SW1 Ethernet2 to R3 Gi1)

File Edit View Go Capture Analyze Statistics Telephony  Wireless Tools  Help

dm;® BERE Qe«es2EF L _Eaaal
[i|5ﬂlluufm'lw = | Expression.. 4
Mo, Time Source Destination Protocol  Length Info A
9 13.815136 192.168.3.3 224.8.8.5 O5PF 98 Hello Packet
18 19.846528 192.168.3.1 224.8.8.5 OSPF 98 Hello Packet
11 19.678571 192.168.3.2 224.8.8.5 OSPF 98 Hello Packet
12 22.114741 10.8.9.2 239.1.1.1 ICMP 114 Echo (ping) request 1d=Bx888d, seq=8/8, ttl=253 (multicast)
15 22.972394 192.168.3.3 224.8.8.5 OSPF 98 Hello Packet
16 23.885528 16.8.8.2 239.1.1.1 ICMP 114 Echo (ping) request id=0xeeed, seq=1/256, ttl=253 (multicast)
17 24.887827 10.8.8.2 239.1.1.1 TCHP 114 Echo (ping) reguest id=ex@@8d, seqs2/512, ttls253 (multicast)
19 25.@888348 18.2.8.2 239.1.1.1 IcMp 114 Echo (ping) request id-exeead, seq=3/768, ttl=253 (multicast)
A6 _AA1IAR 1848 2 230 1 1.1 TCMP 114 Erhn (nino) _ronuoct  id=@vB@Ad  consA 1024 t+1=283 (multicact) ol

Frame 14: 68 bytes on wire (544 bits), 68 bytes captured (544 bits) on interface @
~ Ethernet II, Src: Cheertek_e7:cc:88 (@8:15:e5:e7:cc:88), Dst: IPvdmcast_od (81:00:5¢:00:08:0d)
Destination: IPvdmcast_8d (81:00:5e:08:86:8d)
> Source: Cheertek_e7:cc:89 (@89:15:e5:e7:cc:08)
Type: IPv4 (@x@80a)
Internet Protocol Version 4, Src: 192.168.3.3, Dst: 224.8.0.13
» Protocol Independent Multicast
e8le .... = Version: 2
. 8811 = Type: Join/Prune (3)
Reserved byte(s): @@
Checksum: 8x173c [correct]
[Checksum Status: Good]
» PIM Options
Upstream-neighbor: 192.168.3.2
Reserved byte(s): @&
Num Groups: 1
Holdtime: 218
v Group @: 239.1.1.1/32
» Num Joins: 1
IP address: 18.9.8.2/32 (5)
Num Prunes: @

O =z wireshark_-_20171228095051_a07600 Packets: 25 * Displayed: 25 (100.0%) * Dropped: 0 (0.0%) | Profile: Default

MER , —BRBIFE-BEFTE , BHESRISHER(G)HHES , G). XE

RIEETEPIMUE

HEENRR. SEHNLHRER (S, G)M(*,G)MIMEIRPFEON , FEZTER. SARTHA

BEERFC 77618AE TR , BEFNS BEMFE,
WE , BRINBEE—-THR2, LHSNERATELLES

2.0 S R E



Rendezvous-paint

R1

192.168.3.X/ 24

LHR

A 2.

FEUFAIF | RILEET S —ABMER , BILHR, LHREBEEIEKER, RMRPEMN TR2H
R1E%. RILEERPHRPFEERRT , MisEIRKRPFLEERR2,

ERMNKREFENRPHIRPFLRE .

L4k £ RIERRPHIRPF4RE : 192.168.0.100:2192.168.3.1,

R3#show ip rpf 192.168.0.100
RPF information for ? (192.168.0.100)
RPF interface: GigabitEthernetl
RPF neighbor: ? (192.168.3.1)
RPF route/mask: 192.168.0.100/32
RPF type: unicast (ospf 1)
Doing distance-preferred lookups across tables
RPF topology: ipv4 multicast base, originated from ipv4 unicast base

LA E EfE ERMRPFERE : 10.0.0.22192.168.3.2,

R3#show ip rpf 10.0.0.2

RPF information for ? (10.0.0.2)
RPF interface: GigabitEthernetl
RPF neighbor: ? (192.168.3.2)



RPF route/mask: 10.0.0.0/24

RPF type: (ospf 1)

Doing distance-preferred lookups across tables
RPF topology:

unicast

ipv4d multicast base,

originated from ipv4 unicast base

N N N N > WA kY Ay — | Ry i3
EHERZ A, LRNEBERS LWmoute , BHEAUERA239.1.1.1BH(,6) XRENIE
oy 3 S| l—
EIILHRMEW R EBEREEH,
R3#show ip mroute
IP Multicast Routing Table
Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
Timers: Uptime/Expires
Interface state: Interface, Next-Hop or VCD, State/Mode
(*, 239.1.1.1), 00:00:57/00:02:32, RP 192.168.0.100, flags: S
Incoming interface: GigabitEthernetl, RPF nbr 192.168.3.1
Outgoing interface list:
GigabitEthernet2, Forward/Sparse, 00:00:57/00:02:32
(*, 224.0.1.40), 00:11:24/00:02:41, RP 192.168.0.100, flags: SJCL
Incoming interface: GigabitEthernetl, RPF nbr 192.168.3.1
Outgoing interface list:
GigabitEthernet2, Forward/Sparse, 00:02:02/00:02:41
W , BUER3ZFOGH LN REBESHEREES.
M *standard input [SW1 Ethernet2 to R3 Gi1] - o 0.4
File Edit View Go Capture Analyze  Statistics  Telephony  Wireless  Tools  Help
A4 = ® E B B Qc--'_'_'_gé__:&q:‘\'_'
(W ooy o disply fiter 3 ) eoresson..  +
o, Time Source Destination Protocol  Length  Info
1 .000008 192.168.3.1 224.8.8.5 0SPF 98 Hello Packet
4 7.447812 192.168.3.2 224.8.8.5 OSPF 98 Hello Packet
5 8.150289 192.168.3.3 224.8.9.5 OSPF 98 Hello Packet
6 9.674818 192.168.3.1 224.8.8.5 OSPF 98 Hello Packet
7 12.016714 16.6.8.2 239.1.1.1 ICHP 114 Echo (ping) request I1d=@x@eef, seqe=0/8, ttl=253 (multicast)
9 13.974441 18.8.8.2 239.1.1.1 ICHP 114 Echo (ping) request id-@x@eef, seq=1/256, ttl=253 (multicast)
18 13.975383 18.8.0.2 239.1.1.1 ICMP 114 Echo (ping) request id=@x@eef, seq=1,/256, ttl=253 (multicast)
13 15.976508 10.0.0.2 239.1.1.1 1CHP 114 Echo (ping) request id-@x@eef, seq-2/512, tt1-=253 (multicast)
15 17.334577 192.168.3.2 224.9.8.5 0SPF 98 Hello Packet
16 17.987218 18.8.8.2 239.1.1.1 ICMP 114 Echo (ping} request id=axasef, seq:B.ﬂ’?&E, ttl=253 {multicast)
17 18.032846 192.168.3.3 224.9.8.5 OSPF 98 Hello Packet

» Frame 11: 62 bytes on wire (496 bits), 62 bytes captured (496 bits) on interface @
Ethernet II, Src: Cheertek_9c:3a:88 (88:15:e5:9c:3a:88), Dst: IPvdmcast_8d (91:00:5e:080:00:0d)
Internet Protocol Version 4, Src: 192.168.3.1, Dst: 224.8.08.13

~ Protocol Independent Multicast
egle .... = Version: 2

. @181 = Type:
Reserved byte(s):

Checksum: #x5e6a

[Checksum Status:

~ PIM Options

Assert (5)

ea
[correct]
Good]

Group: 239.1.1.1/32
Source: 18.8.8.2
1... .... = RP Tree: True

.B00 POBD PORO POED AGPD P8R 8110 1119 = Metric Preference: 110

Metric: 2

ENEELBESHRFEIN , PIMISRESEFE



i 11:

Frame 11: 62 bytes on wire (496 bits), 62 bytes captured (496 bits) on interface @
Ethernet II, Src: Cheertek 9c:3a:8@ (@8:15:e5:9c:3a:00), Dst: IPvdmcast ©d (©1:00:5e:00:00:0d)
Internet Protocol Version 4, Src: 192.168.3.1, Dst: 224.0.9.13
v Protocol Independent Multicast
eele .... = Version: 2
. 9101 = Type: Assert (5)
Reserved byte(s): 0@
Checksum: @x5e6a [correct]
[Checksum Status: Good]
~ PIM Options
Group: 239.1.1.1/32
Source: 10.6.9.2
1... .... = RP Tree: True
.000 000@ 0OGO 000D ©0GO 0000 0110 1110 = Metric Preference: 110
Metric: 2

T 12:

Frame 12: 62 bytes on wire (496 bits), 62 bytes captured (496 bits) on interface @
Ethernet II, Src: Cheertek _8b:3e:08 (00:15:e5:8b:3e:080), Dst: IPvdmcast_@d (01:00:5e:00:08:08d)
Internet Protocol Version 4, Src: 192.168.3.2, Dst: 224.9.0.13
~ Protocol Independent Multicast
0010 .... = Version: 2
. 8181 = Type: Assert (5)
Reserved byte(s): @@
Checksum: ©xdeba [correct]
[Checksum Status: Good]
~ PIM Options
Group: 239,1.1.1/32
Source: 19.0.0.2
@... .... = RP Tree: False
.000 0000 PEOP VPO BORO 0PV 9118 1110 = Metric Preference: 118
Metric: 2

HR=R. IE , RIMNRKRTHE—TPIMM S K=

][]

HEEEXERIREN |, BIAES EE M
it

EEHRNREEERAD), XREAKARPTRERANBEEDNHNEERER , ATERRIPiE
i, EERBHNITH,

REHMEMATHERRMERR. BULERFC 7761 FRXLEFHAER.

FERFC 7761%4.6.3 5,

4.6.3. Assert Metrics
Assert metrics are defined as:

struct assert_metric {
rpt_bit_flag;
metric_preference;
route_metric;
ip_address;
};
When comparing assert_metrics, the rpt_bit_flag, metric_preference,
and route_metric fields are compared in order, where the first lower



value wins. If all fields are equal, the primary IP address of the
router that sourced the Assert message is used as a tie-breaker, with
the highest IP address winning.

ERAEXHNXLEZREMBELEE  SUUBEELZRPHMSREERE. NIRBREFMHSHIE
a , 1&5%%@}%;%;&177\*1&??]:[:%? , AR RRRBIESE — MNEFEFRHErpt_bit_flaghtHi#Y,

B R+, LRRIMR2, MAKARBRIANNEINMEHRS , ARIFREFTIINTHM
SHERE , BN ELRERUBER SRR,

HTR2KE T ZERPHIMISIEE : False (ER0) , EHXLRIERPHAENER : ER1H
True, RPHIZE N0,

RPN IREN1IRTELYAERENE ;| FRRPTURRHENREFEZED LLT (S, G)FRARK

o

H(S, OMIFSMET(CMEAT , R AM MK, BERREBWEMSRERRS. WRFC
7761 RIEREAPFR | EARERRIENE,

UEERMNEBEBERIFR2 , EEHEMERR

R2#show ip mroute
IP Multicast Routing Table
Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
Timers: Uptime/Expires
Interface state: Interface, Next-Hop or VCD, State/Mode

(*, 239.1.1.1), 00:42:52/stopped, RP 192.168.0.100, flags: SP
Incoming interface: GigabitEthernet2, RPF nbr 192.168.4.1
Outgoing interface list: Null

(10.0.0.2, 239.1.1.1), 00:42:52/00:01:40, flags: T
Incoming interface: GigabitEthernet2, RPF nbr 192.168.4.1
Outgoing interface list:
GigabitEthernetl, Forward/Sparse, 00:42:52/00:03:07, A

(*, 224.0.1.40), 00:43:23/00:02:25, RP 192.168.0.100, flags: SJPL
Incoming interface: GigabitEthernet2, RPF nbr 192.168.4.1
Outgoing interface list: Null

EhmEP , BUUEEIR2EA(S, GO)EOILLIRE TARE , RPTCRMERR. FER1L , £
(S, G)LBHBOIL , #ARETPHE , XETFESHS | BES , G EHTE - ©FEMHSHEAR

o

AR YERZENE EFEassertht , TiFE4BERJoin(*,G)HMJoin(S , G)EHHEE RIAFEY
HRPF4BE , BIRPF4R/E , ﬁﬂassertﬁ&)’ﬁﬂ“ﬂﬂo CAHFTERIKRBMRIBHIE REIZE
RPF4RE.

Rl#show ip mroute
IP Multicast Routing Table
Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
Timers: Uptime/Expires
Interface state: Interface, Next-Hop or VCD, State/Mode



(*, 239.1.1.1), 00:44:32/00:03:09, RP 192.168.0.100, flags: S
Incoming interface: GigabitEthernet2, RPF nbr 192.168.5.2
Outgoing interface list:

GigabitEthernetl, Forward/Sparse, 00:44:32/00:03:09, A

(10.0.0.2, 239.1.1.1), 00:44:19/00:03:09, flags: PR
Incoming interface: GigabitEthernet2, RPF nbr 192.168.5.2
Outgoing interface list: Null

(*, 224.0.1.40), 00:44:50/00:02:53, RP 192.168.0.100, flags: SJCL
Incoming interface: GigabitEthernet2, RPF nbr 192.168.5.2
Outgoing interface list:

GigabitEthernetl, Forward/Sparse, 00:43:56/00:02:53

WMRRIMR2BIRPHHMUIFIRE N1 , M LAEBADRIKAVERMAZ ; MRET K NEBEEE. NIRF
A B ERPHER Ntrue , NFEEE5RP IPHhit# TR, WRRPHULF0, NFEESA
BRAVIRHE 1T LB

MREXEERHER , NESIPHEIRFEKSHERRKE.

HE

EZR1P , BRENEMSHIES , BR , BIERFC , BN ZEMWALR. WETAR , XEEN
R37E(S , G)RYZHIFHEE M 2 BEBI(*,G)o

g2  BLBIMEHES. ELHREKWBIE— MRS , ELBRIKIE(S , G)IMAMEE
DR EUR/E ., RE , RIFER2KER —FR/ANMAMSHHED. XNSFHRIMR2EBETEX
OlL, I , RIFER3(S , GRS LERTHRER , RLBR(S , G)RPuE, ERINLLEN , BFE
MEEFEERE - M EEFLEHES, HTER(S, OHERFHTH , REASBERENKRL
EEMAMEHEE,
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