PMPH—RNXHZXALICDWT
oF]

B=E

[FIE % San

=24

FHITZ I R—F b
PMZ7Y—KXAZALERGFFATITH,
>+ JA1. LHROEHL

RFC 7761 9> 3> 4.2.2 h' 5 Dik¥:.
SFV)A2.TH— B NAER

RFC 7761 93> 4.6.3 h' 5 DikE:.
3R

B=

M RF 1 X2 NTIE, Protocol Independent Multicast(PIM) 7 H— K XAZXAIC DV THAL
. PM7H—rOBEQREEICEFRL, FENI—F—T-ALRSEVRAZKT,

Bl SRAF
B

PIM7H— R XAZXLICETIHBN BB ENERENET,

FERAFDIAVR—FT b
ZORFIXY NOERIE. Cisco CSR1000V/N— 32 1641CETI<KENTT

CORFIAIXNDERIE., BEODTRREBICHADTF/NAAZETVWTERENELE, COR
FAXKRNTERIZITINTOT/NA AR, YA (F7 2N ) REOREHLSEEBLTVET
o BEBETNDZRYRND—IUTR., BAT UV RICE>TRCHAREMNI HHEEE T 9oL TL
EEW,

PIMPH—RMXDZXLERATTH,

HEEI XY NCEBROPIMBISIL—2 X H2BE. ChSDIL—2TERITBINILFF v AL
RZT74YIONRETDARMIHYET, Chid, BUHEBEIXD NEDO2OUEDIIL—EH
. BURGBRIPIEETIL—TOREEIX D NCATTREAVE—TIARAERETDEWE
(S. G)FREE(*. QO IRV ZF>TVRAIRMENI H2LHTT,

PIM7HY—KXAZAALRK, BEEIAXARNTOIINFFYANNT 74V OOEEZRELT
HRITDEDICEATNET, COXNDZAALTR, COARN)—ALAICHLTE—DT77D—H
BBERTDCDANZALETITATITBDEDIC, IIILFFYANRT T4V IOEEN N
JH—ELTHEATNDOT, COXNZALTREENHLEERBEVWIEIEELTLSEEW



o

HEELIADRTIILFFYARNRNT T4V IOHNEBLTVRESE, HEEI X NTRLU(S.
)RR, CZEFBIDIN—ZNEBHIERETEERT, COANI—LAZMRNICEIET
PIL—2Z1DBRTDE, EENHERENET,

PIMiZ, BEAX—TIAAVARNOILTIYILFFYARNNTY NZZELEEEILCNUT—
ThBPIM7H—R XY E—22FALET, chsOT7H—RMXYE—JICEXRNIYONE
FNTHY, COXNIYORFERALT, FH—MNOBEICBED I —EHELEFET, LANED
AIVAN)=LIIN—ZFEPIMTH—R XY E—2%ZELET, RIS, CheoXyE—21F
AIDAN)=LTFNAAICK > TEREh, PTH—RNBRZEBEBLLETYTANI—=LAL)—2X
(CE & Join/Prune Xy £—S % ELET,

>+ ) F1. LHROBRH#

Rendezvous-point

R2 R1

X 1.

XYND=ORATISALTR, RIFFZARKY TIL—R(LHR)TH), RIFHEFLEIX U N %
NMUTR2ERIOM A ICEFELE T,

L 2 —/\#A Slinternet Group Management Protocol(IGMP)L /R— K 2292 &, R3EFERPICKT
BRPFRAN—NDN#HTHDHAEFIVILET, MAROD TR, RINRPIZHTBDRPFERA/N—
THDEH, RIFRICKLTHG)ZMEEEFELET. RINANI—LEZTINE DY (TIL—T
ATIOTATTHBERE) THE, RIFY—ARICKLT(S,G)EMeeEELET, R2GY —
AW —IZAASRPFRA/N—T. R3ER2IC(S,G)2MEEEL£F. RIFRPEY —ADTEH
CEASEURPFA 2 R—T I/ R&EF >TVWET, Tk, Y)I—7239.1.1.1MDR3
mrouteT— 7 LA RRENET,



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:
GigabitEthernetd4, 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

R3TE. (*,G) RPFZ&A/N—7/"192.168.3.1T, (S,G)ICX T BRPFX A /\—4"192.168.3.2TH %
CENFDAVET, CORKR. RIERZOBAEAFRIICHL THEMZOLERZYN ET, ROIV N
ZEERALET,

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

AARDRSIC, AMBOILFHABEIAD NCREENTWVWEI2ODT Y TARN)—LII—2H1F
HEIRDBE. TH—RFRNIH—EhBARMEN B ET, RIER2ZOBWHICBZOILA H S 1=
O, NTYRFENFNTFVICTH— RN XAZALNHRIPESHZHABLET,

CONTY RFYTFriE, SWIHCKTBRIAMVE—T IS AGITHF Y TFyvEahEl o

"Standard input [SW1 Ethernet2 to R3 Gil) - = *
File Edit View Go Capture  Analyze Statistics  Telephony  Wireless  Tools  Help
|
dm @ ERAB Qe«=FF 2 "= aaqaqfF
[N = | Exprassion,.. +
Ma. Time Source Destination Protocol  Length Info
1 8.eaase8 192.168.3.1 224.8.8.5 OSPF 98 Hello Packet
2 8.785389 192.168.3.2 224.8.8.5 O5PF 98 Hello Packet
3 3.124776 192.168.3.3 224.8.8.5 0OSPF 98 Hello Packet
5 9.488827 192.168.3.1 224.8.8.5 O5PF 98 Hello Packet
6 18.256987 192.168.3.2 224.8.8.5 0SPF 98 Hello Packet
9 13.815136 192.168.3.3 224.8.8.5 O5PF 98 Hello Packet
12 19.846528 192.168.3.1 224.8.0.5 OSPF 98 Hello Packet
11 19.670571 192.168.3.2 224.0.9.5 0O5PF 98 Hello Packet
12 22.114741 19.8.9.2 239.1.1.1 ICMP 114 Echo (ping) request id-8x@e8d, seq-8/8, ttl=253 (multicast)
15 22.972394 192.168.3.3 224.8.8.5 0OSPF 98 Hello Packet
16 23.885520 10.0.9.2 239.1.1.1 Icvp 114 Eche (ping) request id=€x800d, seq=1/256, ttl-253 (multicast)
17 24.887827 18.8.8.2 239.1.1.1 ICHP 114 Echo (ping) request id=@x@eed, seqs2/512, ttls=253 (multicast)
19 25.888348 16.8.8.2 239.1.1.1 ICMP 114 Echo (ping) request id=8x@e8d, seq=3/768, ttl=253 (multicast)
20 26.0891246 18.98.9.2 23910 ICHP 114 Echo (ping) request id=@x@@8d, seq=4/1824, ttl=253 (multicast)
21 27.891219 la.8.0.2 239.1.1.1 ICMP 114 Echo (ping) request 1id=ex8e0d, seq=5/1288, ttl=253 (multicast)
22 28.1689858 18.8.8.2 239.1.1.1 ICHP 114 Echo (ping) request id-0x@eed, seq=6/1536, ttl=253 (multicast)
23 29.080065 192.168.3.1 224.0.9.5 0SPF 98 Hello Packet
24 29.118436 10.8.8.2 239.1.1.1 ICMP 114 Echo (ping) request id=8x@e8d, seq=7/1792, ttl=253 (multicast)
25 29.225379 192.168.3.2 224.8.8.5 OSPF 98 Hello Packet
@1 88 5e @8 8@ @5 88 15 e5 9c 3a 80 68 88 45 8 L IEI e "‘|
w
(O 7 wireshark_-_20171228095051_307600 Packets: 25 - Displayed: 25 (100.0%) * Dropped: 0 (0.0%)|| Profile: Default

CONTYRFYTFyTlE,. R, R2, BRVPRBOREELIX NTEEZERTEL-HD
BIRFUNFELTVTE, PH—RMNTY RIRFRENELR A, SQOARNI—LHFTIOT17
ENEZCPIMTH—RNTY RARREABVORBETTH,

RFC7761Tlk,. ChoNERBICHIZIAENREEATVE AN BV ET,

RFC 7761 29> 32 422 /5 Ok

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

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) SPTbitlE . JBFHA> (G)& L E A (S,CYREERBIT B 1 I EME NET, RPY U —
PEY—RAYVU—IZHWEZADE, TYTARN)—ALSGREFEIENTVSEIC, F—2N
TYTARNI=LCGREICL>TEBEITZIEBHEIRELET. COLEE, L—REC*G)R
RRTORIEZMELERT. cnlCkY, PYTANI—=AS,GYRENFfBILENDEIIC
Prune(S,Grp) ZEE TR EICK 2 TRET I —RNET Y VR—IABIEENET,

cn>Fl) #@tﬁﬂ@%fﬁ@ﬂ'\"/r“/ NICBEERTSNBDEBRDNETHS, RPFIVE—TIAR
2TFQF’&:ES'Z'F]L/ éi::»

7L, RPF(S,G)ERPF'(*G)ELYET, Chik. S,COREDTYTARNI—LIL—2H
SPTAETLIECEZRTTH—KS,G)ZEHFEEXT,

TH—RNERNJA—TFTBIZRE, EIXNEORBUEERIPELERGRERETIL—7ICHL T, IL—
EINFFTTICADENRTVBOILTEENT Y N Z2ZETHIHLENfHYET, RZELHRTH ),
CC)ASNTY NEZELEEEIZ(G)ASSPTS,G)CYINBXDLSICEEEhET,

NTYRFYTFYTR, PTH—RHFRNVH—EhBVWIENDAVET, HHOICMPTII—%
BELEERICTIL-—ZVIFEBEATVRZEANDAYET,

‘ *Standard input [SW1 Ethernet2 to R3 Gil] N = X

File Edit View Go Capture Analyze  Statistics Telephony Wireless Tools  Help

L ® TR Qe EF E = QAT
:I l phy vy filt -: Exprassion... +
Nao. Time Sounce Destination Protocel  Length Info A
9 13.815136 192.168.3.3 224.8.8.5 O5PF 98 Hello Packet
18 19.846520 192.168.3.1 224.8.8.5 QSPF 98 Hello Packet
11 159.678571 192.168.3.2 224.8.8.5 0sPF 98 Hello Packet
12 22.114741 16.8.8.2 239.1.1.1 ICHP 114 Eche (ping) request id=8x@oéd, seq=0/8, ttl=252 (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 23.885520 18.8.8.2 239,1.1.1 ICHP 114 Echo (ping) request 1id=8x888d, seq=1/256, ttl=253 (multicast)
17 24.887827 16.8.8.2 2391010 ICHP 114 Eche (ping) request id=-8x@@ed, seq=2/512, ttl=253 (multicast)
19 25.888348 18.8.8.2 239.1.1.1 ICHP 114 Echo (ping) request id=-@xee@ed, seq=3/768, ttl=253 (multicast)
426 AGLTAR 10.A @A 7 730 1 1.1 TrMe 114 Frhn fninod reouest  id=Av@@Ad  cen=Af1A74  ++1=753 (multicact) ol

Frame 13: 68 bytes on wire (544 bits), 68 bytes captured (544 bits) on interface @
w Ethernet II, Src: Cheertek_e7:cc:88 (88:15:e5:e7:cc:88), Dst: IPvdmcast_8d (81:88:5e:80:88:68d)
Destination: IPwdmcast_&d (01:00:5e:00:0:0d)
Source: Cheertek_e7:cc:@@ (@@:15:e5:e7:cc:08)
Type: IPvd (Bx888e)
Internet Protocol Version 4, Src: 192.168.3.3, Dst: 224.8.8.13
v Protocol Independent Multicast
@g1e .... = Version: 2
.. 8811 = Type: Join/Prune (3)
Reserved byte(s): @8
Checksum: @x163d [correct]
[Checksum Status: Good]
~ PIM Options
Upstream-neighbor: 192.168.3.1
Reserved byte(s): @@
Num Groups: 1
Holdtime: 218
~ Group @: 239.1.1.1/32
Num Joins: @
~ Num Prunes: 1
IP address: 10.8.8.2/32 (SR)

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

CEOLSIZ, RBAVE—TJTIAAGITHRIDA 22— Y MEIEX Y £—270OK3)L



(ICMP)ER/)NT Y "RA'SEEThdE, G)SREY NTIN—ZVINTYTARNI—LDOZAN
—192.1683NZEFENET, COTN—Z2T(* Gk, ERENLEBEDEETICTT,

RDTZTEREENTVET, (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.
) =] " \ = —_— "
W c N A — = \Y \}
2B OPIM/NT Y RBEE14TIE, R3F(S,G)YI—ADSMERKDZEFDAVET,
M *standard input [SW1 Ethernet2 to R3 Gi1) - o *
File — Edit View Go Capture Analyze Statistics  Telephony  Wireless Tools  Help
Adm® ) ORE Qe=sEF & Qaaal
A [ 2only a display fitter .. <crr v | Expression..
Mo, Time Source Destination Protocol  Length  Info
9 13.815136 192.168.3.3 224.8.0.5 OSPF 98 Hello Packet
18 19.846528 192.168.3.1 224.8.8.5 0OSPF 98 Hello Packet
11 19.678571 192.168.3.2 224.8.8.5 0sPF 98 Hello Packet
12 22.114741 18.8.8.2 239.1.1.1 TCMP 114 Echo (ping) reguest id=exeeed, seq=8/@, ttl=253 (multicast)
15 22.97239%4 192.168.3.3 224.8.8.5 0SPF 98 Helle Packet
16 23.@85520 19.2.08.2 239,.1.1.1 ICMP 114 Eche (ping) request id-exeeed, seq=1/256, ttl-252 (multicast)
17 24.887827 10.0.6.2 239.1.1.1 ICHP 114 Echo (ping) request id=exeead, seq=2/512, ttl=253 (multicast)
19 25.888348 18.8.8.2 239.1.1.1 ICMP 114 Echo (ping) request id=exeeed, seq=3/768, ttl=253 (multicast)
IB_9A_AG1I4A 168 a3 236 1 4 14 TEMD 114 _Echn {nina) _roouect ideByBédd  coned /1634  ++12353 imulticact)
Frame 14: 68 bytes on wire (544 bits), 68 bytes captured (544 bits) on interface 8
~ Ethernet II, Src: Cheertek_e7:cc:08 (88:15:e5:e7:cc:88), Dst: IPvdmcast 8d (©1:80:5¢:88:08:0d)
Destination: IPvdmcast_8d (81:00:5e:08:06:8d)
source: Cheertek_e7:cc:8@ (@@:15:e5:e7:cc:@@)
Type: IPv4 (Bx8888)
Internet Protocol Version 4, Src: 192.168.3.3, Dst: 224.8.8.13
» Protocol Independent Multicast
egle .... = Version: 2
. 8811 = Type: Join/Prune (3)
Reserved byte(s): @8
Checksum: @x173c [correct]
[Checksum Status: Good]
~ PIM Options
Upstream-neighbor: 192.168.3.2
Reserved byte(s): @@
Mum Groups: 1
Holdtime: 21@
v Group @: 239.1.1.1/32
» MNum Jains: 1
IP address: 18.8.8.2/32 (5)
Num Prunes: @
O ¥ wireshark_-_20171228095051_a07600 Packets: 25 - Displayed: 25 (100.0%) - Dropped: 0 (0.0%)| | Profile; Default

BUOTF—2TL—FEEEchde, NTY MRIG(.G)ZTIL—ZTL, S,G)ZBELZF

T, o, PMZH—KNTY MIRRENBVERTT, COBEOFIFRE., (S,6)&
(*GICHUTEAURPFA Y2 —7 T4 A HOLHRA 2 HAICEYNTT, < OBHEFRFC

TTIERRETRBEZHEENHYRTY, ABRRELTRA
R, FIF2ZHHERT. COZFIVFORERICRLET,

SF VA2 T — M NAER



Rendezvous-paint

R1

192.168.3.X/ 24

LHR

RecEivar
2:

cORRODPTR, RIUCERENLEBDOIL—F(LHRN B E T, LHRIEFL Z—/NICEZEZERL
£9, BETERPIREESER2ERIDEIZH Y ET, RIODRPICK T BRPFERA/N—IER1T,
EETICXNTBRPFRA/N—FR2TT,

EETERPOEE DRPFRA/N—2HELE T,

RIZ, RPIZXTBHRPFERA/N—2RLET, 192.168.0.100/%192.168.3.1TY,

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

RIZ, EERXANDRPFRA/N—%RLET, 10.0.0.2(5192.168.3.2T 7,

R3#show ip rpf 10.0.0.2
RPF information for ? (10.0.0.2)
RPF interface: GigabitEthernetl



RPF neighbor: ?
RPF route/mask: 10.0.0.0/24

RPF type: (ospf 1)

Doing distance-preferred lookups across tables
RPF topology:

(192.168.3.2)
unicast

ipv4d multicast base, originated from ipv4 unicast base

RERETITA7UTBHIC, TIL—7239111CFTTICEGNEETD 5, RID
mrouteT—7 )L ERRLET. chid, LHRICEREhELD—N\FEBEEhETIL—TICHL
THRICERLTVWREHTT,

R3#show ip mroute
IP Multicast Routing Table
Outgoing interface flags: PIM Join

H - Hardware switched, A - Assert winner, p -
Timers: Uptime/Expires

Interface state: Interface, Next-Hop or VCD, State/Mode
(*, 239.1.1.1),

Incoming interface:

00:00:57/00:02:32,

GigabitEthernetl,

Outgoing interface list:
GigabitEthernet2,

RP 192.168.0.100, flags: S
RPF nbr 192.168.3.1
Forward/Sparse, 00:00:57/00:02:32

(*, 224.0.1.40),
Incoming interface:

00:11:24/00:02:41, RP 192.168.0.100, flags: SJCL
GigabitEthernetl, RPF nbr 192.168.3.1
Outgoing interface list:

GigabitEthernet2,

Forward/Sparse, 00:02:02/00:02:41

CCT. R YE—TIAAGHORER/NT Y NEF v TF v NTY REFITATICLET

o
M *standard input [SW1 Ethernet2 to R3 Gi1] - o 0.4
File Edit View Go Capture Analyze  Statistics  Telephony Tools  Help
A m @® ERE QesEFE |5 QaQaTi
[T Avety 2 dispay fier Led v | Expression..
No. Time Source Destination Protocol  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 10.8.8.2 239.1.1.1 ICHP 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:00:00:0d)
» Internet Protocol Version 4, Src: 192.168.3.1, Dst: 224.8.8.13
~ 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
.B06G 90RO GPAO GER BEPO @Aee 8118 1118 = Metric Preference: 118
Metric: 2




CONTYRFFYTFIASDODABELSE, PIMPH—RONTY RFTTIZHEELTVET,

Frame 11:

Frame 11: 62 bytes on wire (496 bits), 62 bytes captured (496 bits) on interface @
Ethernet II, Src: Cheertek_9c:3a:00 (@88:15:e5:9c:3a:0@), Dst: IPv4mcast_od (01:00:5e:00:00:0d)
Internet Protocol Version 4, Src: 192.168.3.1, Dst: 224.6.6.13
v Protocol Independent Multicast
@018 .... = 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

l1... .... = RP Tree: True
.000 PPOO PR 0POD PPPO PBee 0110 1110 = Metric Preference: 118
Metric: 2

Frame 12:

Frame 12: 62 bytes on wire (496 bits), 62 bytes captured (496 bits) on interface @
Ethernet II, Src: Cheertek 8b:3e:90 (09:15:e5:8b:3e:00), Dst: IPvamcast @d (©1:00:5e:00:08:08d)
Internet Protocol Version 4, Src: 192.168.3.2, Dst: 224.9.0.13
v Protocol Independent Multicast
0818 .... = Version: 2
. 811 = Type: Assert (5)
Reserved byte(s): @8
Checksum: @xde6a [correct]
[Checksum Status: Good]
v PIM Options
Group: 239,1.1.1/32
Source: 10.0.0.2
[ P = RP Tree: False
.00 0000 0000 00E0 080 eeed 9118 1110 = Metric Preference: 110
Metric: 2

ChesONTY NETAXDE, PTH—ROBEZHL ZHMTEDIRZTTT, RIC, PIMTH—
R72D0—HOBERICOVTHALET,

XNUYODOTIT7ZPLYAR, PREZANL—=—TFTATF1ARZAAD)TY, <hlk, JL—
FAITF—TINNL—RELARN=ILTBIIL—FT14>F7ORINOFT REZANL—F 4
TTFARARAZEBLET, COTAAZVARREERIPT RLAOBRRICERAEH, XKUY
JEI—RNOOARTT,

TH—RMOBEZRETDLEHICEAETINDIBOBEEH) ET. chsOFMIE. RFC7761T
HETEXRY,

RFC 7761 29> 32 4.6.3 ' 5 Ok

4.6.3. Assert Metrics
Assert metrics are defined as:

struct assert_metric {
rpt_bit_flag;



metric_preference;

route_metric;

ip_address;

Y

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.

chsD714—)LREZERL., NAZEBRTZET, COZFUATTH—NOBEEZRET
EEXY, PTH—MNNTYRNEES—ERD &, mptbit flage WSHRYOBREECETVTXN
VY VRENREEND D, XMV Y IRENERENW BV EFDAVET,

COTFIATRE, RIER2ZLEBRLEXT, MADIL—ZE, BAIICRShET7H—R XYy -2
ZREEL, MADTFNAANFEVOTH—RM XY E—2D2R 1R, BEEZRETDLEHICEL
DXARNIY D EEBETERT,

R2GRPY U—TTH— R XY E—JEREETHLY : FalseDEROT, RIARPY U—TEEL
EEKWEEBICEAVET. TruedBE, BRICEYET, RPYU—EY NFOELFILC
RESNET,

NCREENTVRFEORPY U—EY N, REOHRBEY I —THDEEZERLET,
RPTI:‘V KOV 7?’511'CL\%>i Bk, TH—RNOREBERAMVE—TIAATSG7AT7—F
4“/'7'7\7_'—I\E?3‘:?'CL\%>Z_<‘:Ea'\b$3“o

S,C)TH—RNFCG)TH—KRRYEBEEIND O, R TH—RNDODBETHIHVEN BV F
T, Tlam Assert Winner, JREEICEBITLE T, RFC7761THIRL =& S 2, EBWENfBEES L
x99,

R1IER2ZOMAEZRT, TH— N OBENHED ZHIEL THEL &5,

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

COHDTEE, RROSGHATH—NDOBETHBDEERTATTINOILICEREETNTWVWSC
ENDAVET, 2T, RICIKS,G)ICOILNBEENTHE ST, PITINRESTATWVNSDE
B, BEOSGHNTIN—Z—2T9cnhTVET, TH—ROBEEL ®KL,

E:TH—RIHEBEEIADNIFEETRZHE, FTVVANI—LDZRA/N—IFJoin(*,G)H



& TJoin(S,C)DERIM A X Y t—T BB AERPFRAN— (TH— R 7OLRICE>TE
FENERPFRAN—) ICEELET, MRBIC&K 2 TREND&ESIZ, RPFRA/N—IC4%
FLEREENZDhITTREYEL A,

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

R1IER2ZOWH ORPY U—EY RAMCREE N TVRHEER. REBMVADDII—XZRFTE
F¥9. ELVWERRE. XMNUYIZEHELET, BADIL—FTRPYU—EY KftrueDiFa.
XKUY JRERPIPT RLALCHL THRENE T, RPYU—EY RFODZE., XU Y TRY
LWFFFYARARNI—LDY—AICHLTHEENET,

ChESDENIXNTELUBE, BEREVWIPTRLAY =2 IF7H—RM XY E—IHBEICE
WERT,

B

SFVATR, PTH—=—MNNTY REBEEETAhTOVERBATLEN, RFCICKDERNUFH—2h
BR>TTLE, BRLELSIC, Thid, (S,0)0IY NO—ILTL—2FEBEENBHICRIN
TIN—=2FG)LTVWEESDTT,

SFIA2TR, PH—MNTY RFKRTENET, RDONT Y M LHRTEZFEEhD &,
R3IZ(S,G)join/pruneZxEL T, EER/IIN—TZ27IILET, TOH. RIFELUZEEFT/IIIL
— 7' OR2ICK L Tjoin/prune/NT Y REIEEFELET, chiZky) ., RIER2OMH ICERZOILA
ANENET, R, T7 ST AR3s(S,CIRECEEENTWDES. RPEY NABREE T
IN—"2TSGC)NHZERITLET, TOLEHICEF, HKEEIX A SEHOTF—RTL—2NT
Y NESETHIRENHYET, IV MA—LTL—Y BT TIE(S,C)HCHEET ATV D,
TH—RMXvE—DZNVH—FBHBEEIX D NETEENINRELET,



	PIMアサートメカニズムについて
	内容
	概要
	前提条件
	要件
	使用するコンポーネント 

	PIMアサートメカニズムとは何ですか。
	シナリオ1. LHRの根拠
	RFC 7761 セクション 4.2.2 からの抜粋.
	シナリオ2.アサートパス選択
	RFC 7761 セクション 4.6.3 からの抜粋.

	要約 


