AR PIM [T S 45
B 8

&

HERY

BHA T
HEEEPIMETS #5) 2
Z41. LHRERE
FERFC 776154.2.2f0,
=512 6 S B EEE
FERFC 776154.6.380,
HE

s

AXHAT BEREABEPIMESHE | EDRPIMETS EREE  WRADKEAHER,
DB R4

&R

ERRBLBAEPIMETS .

JRRATH

AERPHEFA R BIECisco CSR1000VARA16.4.1

ANHHNEARBBEBEERETREANEEMEL. XPEAZNAMBERELRERR (HEK
) BVHERERRE) . MRIEHEEREFT | FRARCHEAETAESTRERNTE,

fHERPIMET S #H 2

EXABR EEZERMAPIMAEHRE K ELBRHRTRSEINESNERRE, EBFTRTHE
=RA , B— FH%%EQJ:E’JWAIR%A%EH%E—I EF—EBEMMES , G)F(*,C)RE , ZFEEM[E
—SJEIP/E%’;,%EE’\J {HBBREREL T

PIMEI S #HSI AR A FERAEARR LVEERREES., KFIENE  EEI R EER
£, 8k, EEREBRENESERBERSE , UERALES | RIS NMRBFEEEESR.

ELAPBLEEEABRESER  TURKEZABHFE—ELARR LEXEREANS , G
(*,G)o MREBBREFE-SEHSIRERNERLERR , MOULUERESE,

PIMFAESEEHMEBEEQOIL) LIRFARENTFBRNPIMEI S HE ., ELHEHEEER
RAEBEASRABHSEBENEE. LANENTHBEHFEUSWIIPIMETSAR. THRERE




ECRAELARKEENMAMEASELERGEH S REN LIFRHSE.

£4)1. LHRFE

192.168.3.X/24

=1
EHEREYF , RIR&EE — B HR(LHR),RIB B L BB EREREIR2FR,

BRI R B AR AR EAE R E(GMP)BE R , RIEREECRPHRPFMERH., EHE
F , RIZECRPHRPF#E , EILR3MER1{EX— 1I(*G)1§fﬁ —BR1HW TR (BREHEEREE
Hﬂtﬁa) R3MEFREE—E(S , G)ER , WASFRHA T, R2ZZERREHRPFAEE , EEKRER3S
ER2EIX(S , G)E#R. R3¥1RP3FHIJEEE$HHE’JRPF1TEO EEEJE_ILXEEU%HZ39111E’JR3%EH§

o

R3#show ip mroute
IP Multicast Routing Table
Qutgoing interface flags: H - Hardware switched, A - Assert winner, p - PIMJoin
Timers: Uptime/ Expires
Interface state: Interface, Next-Hop or VCD, State/Mde
(*, 239.1.1.1), 00:00:55/stopped, RP 192.168.0.100, flags: SJC
Incomi ng interface: G gabitEthernetl, RPF nbr 192.168.3.1
Qutgoing interface list:
G gabi t Et hernet 4, Forwar d/ Sparse, 00: 00: 55/ 00: 02: 04

(10.0.0.2, 239.1.1.1), 00:00:52/00:02:07, flags: JT
Inconming interface: G gabitEthernetl, RPF nbr 192.168.3.2, Moute
Qutgoing interface list:
G gabi t Et hernet 4, 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
Incom ng interface: G gabitEthernetl, RPF nbr 192.168.3.1

BAILEER| , ER3 L, (*,G)RPF#/ER192.168.3.1 , MiEM(S , G)WRPF#/E=2192.168.3.2,
7, EEXEEHRIAR2HBE —EEBRIVAROIL, RERMAF—TELHKE :

Rl#show ip mroute

Qutgoing interface flags: H - Hardware switched, A - Assert winner, p - PIMJoin
Ti mers: Uptine/ Expires

Interface state: Interface, Next-Hop or VCD, State/Mde

(*, 239.1.1.1), 00:15:02/00:02:33, RP 192.168.0.100, flags: S
Incom ng interface: G gabitEthernet2, RPF nbr 192.168.5.2
Qutgoing interface list:

G gabi t Et hernet1, Forward/ Sparse, 00:15:02/00: 02: 33

(10.0.0.2, 239.1.1.1), 00:13:24/00:02:33, flags: PR
Incom ng interface: G gabitEthernet2, RPF nbr 192.168.5.2
Qutgoing interface list: Null

(*, 224.0.1.40), 00:29:17/00:02:51, RP 192.168.0.100, flags: SJICL
Incom ng interface: G gabitEthernet2, RPF nbr 192.168.5.2
Qutgoing interface list:

G gabi t Et hernet1, Forward/ Sparse, 00:16: 06/ 00: 02: 51
Qutgoing interface list: Null

R2#show ip mroute

IP Multicast Routing Table

Qutgoing interface flags: H - Hardware switched, A - Assert winner, p - PIMJoin
Ti mers: Uptine/ Expires

Interface state: Interface, Next-Hop or VCD, State/Mde

(*, 239.1.1.1), 00:08:00/stopped, RP 192.168.0.100, flags: SP
Incom ng interface: G gabitEthernet2, RPF nbr 192.168.4.1
Qutgoing interface list: Null

(10.0.0.2, 239.1.1.1), 00:00:03/00:02:56, flags: T
Incom ng interface: G gabitEthernet2, RPF nbr 192.168.4.1
Qutgoing interface list:
G gabi t Et hernet1, Forward/ Sparse, 00: 00: 03/00: 03: 26

(*, 224.0.1.40), 01:37:30/00:02:22, RP 192.168.0.100, flags: SJIPL
Incom ng interface: G gabitEthernet2, RPF nbr 192.168.4.1

WREIFTR  EHAMR EER T EROILNME LR HRE , WUBRES. HRR1AMR2EER
BRHOIL , AitFREENTHENREFEE S HH,

HENTHERERINEGIT LHEN |, BEASWI,



"Standard input [SW1 Ethernet2 to R3 Gi1] - [n}
File Edit View Go Capture  Analyze Statistics  Telephony Wireless Tools  Help
|
d = @ DREB QesHF 2 "= aqaf
[H = | [Expression...
Mo Time Source Destination Protocol  Length  Info
1 6.BBaees 192.168.3.1 224.8.8.5 OSPF 98 Helle 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 16.256987 192.168.3.2 224.9.8.5 O5PF 98 Hello Packet
9 13.815136 192.168.3.3 224.8.8.5 OSPF 98 Hello Packet
18 19.846528 192.168.3.1 124.8.8.5 O5PF 98 Hello Packet
11 19.67571 192.168.3.2 224.8.8.5 O5PF 98 Hello Packet
12 22.114741 18.8.8.2 239.1.1.1 TCMP 114 Echo (ping) request id=8x868d, seq=8/8, ttl=253 (multicast)
15 22.972394 192.168.3.3 224.8.8.5 OSPF 98 Hello Packet
16 23.885520 10.0.9.2 239.1.1.1 ICMP 114 Echo (ping) request id=exeeed, 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 25.888349 10.8.8.2 239.1.1.1 ICMP 114 Echoe (ping) request 1d-exeeed, 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 18.8.8.2 239.1.1.1 ICMP 114 Echo (ping) request id=ex@eed, seq=5/1288, ttl=253 (multicast)
22 28.189858 18.8.9.2 239.1.1.1 IcMP 114 Echo (ping) request id=eéxé8ed, seqe6/1536, ttl=253 (multicast)
23 29.808865 192.168.3.1 224.8.8.5 OSPF 98 Hello Packet
24 29.118436 18.8.8.2 239.1.1.1 ICHP 114 Eche (ping) request id=-8xééed, seq=7/1792, ttl=253 (multicast)
25 29.225379 192.168.3.2 224.9.9.5 OSPF 98 Hello Packet
21 80 5S¢ 02 99 85 80 15 e5 9c 3a 99 68 09 45 @ .. ..... ..1..0E
(@ 7 wireshark_-_20171228095051_a07600 Packets: 25 - Displayed: 25 (100.0%) * Dropped: 0 (0.0%)|| Profile: Default

EitERTHES , EETINEMEHSENS , BIEERT, R2ZVRSZENLAMBER LB I EREN
FIEfRGRGERW, BAS. CO)RE , ATEEFITMAPIMEISERI ?

RFC 776 1l F AT SR EIELBEN EF R,

HBERFC 776184.2.210,

4.2.2. Setting and Clearing the (S, G SPThit

Basical ly, Update SPThit(S, Giif) will set the SPThit if we have the
appropriate (S,Q join state, and if the packet arrived on the
correct upstreaminterface for S, and if one or nore of the follow ng
condi ti ons apply:

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

2. The RPF interface to Sis different fromthe RPF interface to the
RP. The packet arrived on RPF_interface(S), and so the SPT nust
have been conpl et ed.

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

4. RPF (S, QG RPF (*, Q. In this case, the router will never be
able to tell if the SPT has been conpleted, so it should just
switch imediately. The RPF' (S, G != NULL check ensures that the

SPThit is set only if the RPF neighbor towards S is valid.

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)SPThitARED 2IZ(*,G)MEERZERIRS , G)MEEHE, ELKRRPEIRIIFERE , &
—EBE E‘ﬁﬂmﬁ*\tﬁ?(* G)REEM EERF | J:‘b#(s G)ﬂﬁi’é?‘ﬂiﬁi [l 5 ph 22 FE 1 A Al
7=, )Hﬂt,mj:ig?éo IEBFIETE LE(S , G)ARRERE EJZE_LZﬁuﬁ AIEBY(S , rpt)ﬁlﬁ_E’JEF"H#m/Ho

HREESELTUUM LERNR% 60, NERPHSHRPFAEAER ,
{BRRPF'(S , GMIRPF'(* )RR , RFIZE—EAssert(S , G) , BRTEM(S , G)RAEH L
R ASPTE X M.

ERRES  WARSAEHSERNOIL EEBREMBR LE—RIP/EREANEEERNE, R3tER
LHR , EEMRZFER( C)REKRERNSR , EHBIBEER(C G)UREISPT(S , G).

EERCHET , RARRRBRES . EARMNEESEIRIE —EICMPE EB& M EMEXAE

A
BY
~ZJo
M +standard input [SW1 Ethemet2 to R3 Gi1] - o %
File Edit \View Go Capture Analyze  Statistics Telephony Wireless Tools  Help
dm:® T RE QesEFE = QaaHr
| l Apply vy filt | 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.e46528 192.168.3.1 224.8.8.5 OSPF 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 0SPF 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 16.0.8.2 239.1.1.1 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_IA_ A1 IAR T ] 230 1 1.1 TCMp 114 _Frha (pino) _ranusct id=0vARA8A _ con=A 10824 ++1=763 [(multiractl >

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
.. 8811 = 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

BRI AEE , ERINEGT LINEIE —ERRERZESFAEBABEICMP)ERH TR , REED
F##8E192.168.3. 183X (*,G)SRIL T 188, EEEBIFTERNFERIR(,G).

IR BB TEFEHRE : (SR):

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

EEZEPIMER T 145 | LA LLFFIRIEHMA(S , G)fd,



M *standard input [SW1 Ethernet2 to R3 Gi1) - a e

File Edit View Go Capture Analyze Statistics Telephony  Wireless Tools  Help

Adm 2@ I D@ Qe«sEF 2 Eaaqlr
{ W [ ooy a display itter .. <cir = | Expression.. 4
o, Time Source Destination Protocol  Length Info ol
9 13.815136 192.168.3.3 224.8.8.5 OSPF 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 18.8.8.2 239.1.1.1 ICMP 114 Echo (ping) request id=8x888d, seq=8/8, ttl=253 (multicast)
15 22.972394 192.168.3.3 224.8.8.5 OSPF 98 Hello Packet
16 23.885528 10.9.8.2 239.1.1.1 ICHMP 114 Echo (ping) request id=8xeeed, seq=1/256, ttl=253 (multicast)
17 24.887827 16.8.8.2 239.1.1.1 TCHP 114 Eche (ping) reguest 1d=@x@@dd, seqe=2/512, ttl=253 (multicast)
19 25.888340 19.2.8.2 239,1.1.1 ICMP 114 Echo (ping) request id=0x888d, seq=3/768, ttl=252 (multicast)
A6 _AA1IAR 1848 2 230 1 1.1 TCMP 114 Erhn (nino) ronuoct  idsBvB@éd  consA /1024 t+1=253 (fmolticact) 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: 224.8.8.13
» 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 7 wireshark_-_20171228095051_a07600 Packets: 25 * Displayed: 25 (100.0%) - Dropped: 0 (0.0%) || Profile: Default

ALUEEE , —BEKWIE-ERFHE , ERIRIMEEG)AUBES, G). ERREFIPIMES
ERENRER. WRENLHRA(S , G)M(*,.GC)EAHEMNRPFNE , AltBESRAEER. HAL
TRTREERRFC 77618 BT E , BE A EEREIREE,

BEBRMPREERG2, BAUNELEEIEARFINER .
ROI2 87 5 B IR




Rendezvous-paint

R1

192.168.3.X/ 24

LHR

RecEivar
2.

HEUHAED  RILERN S —ABHB/RELHR, LHREZEERFZWER, FHNRPHBERR2MR,
R3LIEMRPHRPFMERRY |, EERHRPFEERR2,

ZRMRERNRPHRPFEE,

FEIE A E FIEMRPHRPF#E : 192.168.0.1002192.168.3.1,

R3#show ip rpf 192.168.0.100
RPF i nformation for ? (192.168.0.100)
RPF interface: G gabitEthernetl
RPF nei ghbor: ? (192.168. 3.1)
RPF rout e/ mask: 192.168.0. 100/ 32
RPF type: unicast (ospf 1)
Doi ng di stance-preferred | ookups across tables
RPF topol ogy: ipv4 nulticast base, originated fromipv4 unicast base

EEETUEIIRREHNRPFEE : 10.0.0.22192.168.3.2,

R3#show ip rpf 10.0.0.2

RPF information for ? (10.0.0.2)
RPF interface: G gabitEthernetl
RPF nei ghbor: ? (192.168. 3. 2)



RPF rout e/ nask:
RPF type:

10.0.0.0/ 24

uni cast (ospf 1)

Doi ng di stance-preferred | ookups across tables

RPF t opol ogy:

ERARZE , MRS —TR3EMmroute® , IAEALLEFHE239.1.1.1ELFHE(.G). ER
R AERILHRIVEW T EREFBR T IEEH.

R3#show i p nroute

IP Multicast Routing Table

Qutgoing interface flags: H -
Ti mers: Uptine/ Expires
Interface state: Interface,

(*, 239.1.1.1),

Incom ng interface:

Qutgoing interface list:

G gabi t Et her net 2, For war d/ Spar se,

Har dwar e swi tched, A -

i pv4d mul ticast base,

00: 00: 57/ 00: 02: 32, RP 192.168.0. 100,
G gabi t Et hernet1, RPF nbr

Next - Hop or VCD, State/ Mbde

00: 00: 57/ 00: 02: 32

flags: S
192.168.3.1

Assert w nner,

p -

originated fromipv4 unicast base

PI'M Join

(*, 224.0.1.40), 00:11:24/00:02:41, RP 192.168.0.100, flags: SJCL
Incom ng interface: G gabitEthernetl, RPF nbr 192.168.3.1
Qutgoing interface list:
G gabi t Et hernet 2, Forwar d/ Sparse, 00: 02: 02/ 00: 02: 41
N ; 3 g2y
BE , ZER3NEGHT LRARLHEER T,
M *standard input [SW1 Ethernet2 to R3 Gi1] - o 0.4
File Edit View Go Capture Analyze  Statistics  Telephony Tools  Help
4 = (0] M RE Q &= :: & ¥ _ T
[ﬂ|'-;.. splay filtor 3 -] Expression..  +
Mo, Time Source Destination Pratocol  Length  Info
1 0.0888088 192.168.3.1 224.8.8.5 OSPF 98 Hello Packet
4 7.447812 192.168.3.2 224.8.8.5 05PF 98 Helloe Packet
5 B.158289 192.168.3.3 224.8.8.5 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 15.976588 10.8.0.2 239.1.1.1 ICHP 114 Echo (ping) request id=@x8eef, seq=2/512, ttl=253 (multicast)
15 17.334577 192.168.3.2 224.8.8.5 OSPF 98 Hello Packet
16 17.987218 18.8.8.2 239.1.1.1 ICMP 114 Echo (ping) request id=8x@eef, seq=3/768, ttl=253 (multicast)
17 18.832846 192.168.3.3 224.8.8.5 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

8a1@ .... = Versien: 2
. 8181 = Type: Assert (5)
Reserved byte(s): @@
Checksum: #x5e6a [correct]
[Checksum Status: Good]
~ PIM Options
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

EMsE R ERSHEFERN  PIMESENEEEERE.



$£1108 :

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

1208

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]
v PIM Options
Group: 239,1.1.1/32
Source: 19.0.0.2
B... ... = RP Tree: False
.000 0000 PEOP VPO BORO 0PV 9118 1110 = Metric Preference: 118
Metric: 2

EfmRELERaR  CREXEAREHEHSEBE. RERRMNE -—TPIMEISERREE

o

EEEREAETERHAD), EXTEHBEERARTZERANEEERM K ZAEHANEHR
IPibyt |, EE2EHEBEE,

EEHTBMHARNKEEHRRHSERE., SN ERFC 7761 F B RIELFMERA,

FERFC 776154.6.38,

4.6.3. Assert Metrics
Assert netrics are defined as:

struct assert_netric {
rpt_bit_flag
metric_preference
route_netric;
i p_address;
b
When conparing assert_netrics, the rpt_bit_flag, nmetric_preference,
and route_netric fields are conpared in order, where the first |ower



value wins. |If all fields are equal, the primary I P address of the
router that sourced the Assert nessage is used as a tie-breaker, with
t he hi ghest | P address w nning.

ERAELEERNRMUNBEERTUREERSSTEHSERERE, IRFBABGREHZTERNS
RERFRALEREEREER , RARKERESE —E:EZFFRErpt_bit_flaghfHi,

EERP , LBRIMR2, MERHFBEEIZHEINESER , — EMERESFIRLNES
HE , EfRAUULERBRIECEBNEER , BIEERRK.

HAREEXZFERPEIEISES : False (HEAO) , ER LHER1ERPH —EEAWER : &
A18¥True, RPHEIIE EZ’—’&OZSNO

RERIRRPEURTEENNVALAR L ; BRORPTNRTEENEEAENELER
(S, G)HEEARRE,

IEQN(S , GBI S BAR(, G)%T? , RRIEER BB S EEEE, iBEZ "l am Assert Winnery AREE, 0
SEMIRFC 7761554 ik , FEHERKE.

FEME-—TRIANR2 , EHEHELFHER,

R2#show ip mroute

IP Multicast Routing Table

Qutgoing interface flags: H - Hardware switched, A - Assert winner, p - PIMJoin
Ti mers: Uptine/ Expires

Interface state: Interface, Next-Hop or VCD, State/Mde

(*, 239.1.1.1), 00:42:52/stopped, RP 192.168.0.100, flags: SP
Incom ng interface: G gabitEthernet2, RPF nbr 192.168.4.1
Qutgoing interface list: Null

(10.0.0.2, 239.1.1.1), 00:42:52/00:01:40, flags: T
Incom ng interface: G gabitEthernet2, RPF nbr 192.168.4.1
Qutgoing interface list:
G gabi t Et hernet 1, 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
Incom ng interface: G gabitEthernet2, RPF nbr 192.168.4.1
Qutgoing interface list: Null
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Rl#show ip mroute

IP Multicast Routing Table

Qutgoing interface flags: H - Hardware switched, A - Assert winner, p - PIMJoin
Ti mers: Uptinme/ Expires

Interface state: Interface, Next-Hop or VCD, State/Mde

(*, 239.1.1.1), 00:44:32/00:03:09, RP 192.168.0.100, flags: S
Incom ng interface: G gabitEthernet2, RPF nbr 192.168.5.2



Qutgoing interface list:
G gabi t Et hernet1, 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
Incom ng interface: G gabitEthernet2, RPF nbr 192.168.5.2
Qutgoing interface list: Null

(*, 224.0.1.40), 00:44:50/00:02:53, RP 192.168.0.100, flags: SJICL
Incom ng interface: G gabitEthernet2, RPF nbr 192.168.5.2
Qutgoing interface list:

G gabi t Et hernet1, Forward/ Sparse, 00:43:56/00: 02: 53
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