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gwsel $U90 Josd 15x9less s pi9) IJoe Idpoess eds pdbe puveyd spdud I8e,luo 929>
pzole pogsdd od9e whuwld vBuw Idubsse (S.G) s (*.G) eds pdbog pubend. Bl Gpo Lleosh
2920 9lz> Jlglss wozso o3l 1Us8d wuvdd Beld: Bluo sisd IJodl.

Ssuvogd PIM  ulisd oldss PIM IJos Swp oubgsdol gud ©dds 2ied v pogdd gds Ylispd
lJ9lzos IJuol>,6 (OIL). wewas yuwlisd IJoldss 030 gds r¢>L§I.~5..5Ly.: Sup lugwegsleol wgd 3JY
Jewvle pu uvsuove IJLBLsJ lJp9ds. Jpl wodds pozole wrdd I.Ju..slulu oU I.Jabro eds
svwJo LAN ) wlisd uldsb PIM. &p swp luwwgslp 030 ldyuulisd po Bod |aoJo o9 IJoslule
pu 1Jebe Jbuwld suwlsd IUlogpelelldogug IJpoluwed lJs eozo w288 Iduslule o 1JEhe
13 Blj L pdisd ol 1yuwlJs.

IJowsobss 1. Wiuwlus IJeobds J LHR

Rendezvous-point
Source

192.168.3.X/24

SodJ 1.

s Iyuwe IJogbsbs Jduvods R3 09 pozo 1Uglbss 1Jigs,6 (LHR): seuod R3 wdd pu R2 9
R1ew, pdbog pube,d.

gwpl ouwede 098l 80 wu909d9d blid peesesd IUluc,ue (IGMP) oo ldpuwodod: soedd
R3 pu 09 2l less wozso Ipuwly IJeduws (RPF) czlo RP. G IUbwsdozsl R1 09 zlhé lels
o9zso ldpuwb Ideduws (RPF) Uz9 RP9p0 &p sHuwd R3 (.G) wyywlbol uz9 R1. wpz)s vz
R1 v dJ 105083 (10,00 1 1dprzeses wuivbs) suuwd R3 9,0J6 (S.G) wlogle Ideuo)
sty v Idpuod) Ids luwdd. R2 o9 gl lels wopse 1wl IJgduws (RPF) w9 Uivg)d
IJpu03) pel seus 1o R3 pus)uwd (S:G) Iluople [Js R2. szegs R3 gds 9lzos leho wozso
IJeuwh, IJeduws (RPF) o wol wzlo IJ oo RP 9lJpuos,. ool spdud 18sé 229J puwl, R3
JJpzpoes 239.1.1.1.



R3#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), 00:00:55/stopped, RP 192.168.0.100, flags: SJIC
Incom ng interface: G gabitEthernetl, RPF nbr 192.168.3.1
Qutgoing interface list:
G gabi t Et her net 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
Incomng interface: G gabitEthernetl, RPF nbr 192.168.3.2, Moute
Qutgoing interface list:
G gabi t Et her net 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

Jpl oy Vs R3: By 2l l(crbo wogso IJpuwl) Idedws (R3) 09 192.168.3.1 9zl,0 (S:G) o9
192.168.3.2. IJIo. o3l Sev lu suceg R19R2 gJs 2> uwgle i SY9u ouly ydb LolJz wzlo R3.
se9ul udlds vlb,6 gds o030 IJpsgdlw:

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: SJCL
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



9dpl 3850l spdu wubgsd IJeldss guspl sd90 ould pszolu Jozpsd Szesslo eds jso
woldz sop pddo eds pdboe pubend. wpl lu R1 9 R2 ddsoel Joel jso oldz ozldd ppl I

Jloo

ould IJss wldss Bs IJosdlb 1Je ;6.

op lJodlb 12506 050 gJs 9lz0s R3 Gi1 Lleglo SWA.

"Standard input [SW1 Ethernet2 to R3 Gil) - = *
File Edit View Go Capture  Analyze Statistics  Telephony  Wireless  Tools  Help
|
d m @ DREB QesFF £ _|=E Q]
[“ = | 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 OSPF 98 Hello Packet
9 13.815136 192.168.3.3 224.8.8.5 0OSPF 98 Hello Packet
12 19.846528 192.168.3.1 224.8.9.5 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 26.891246 18.6.8.2 239.1.1.1 ICHP 114 Echo (ping) request id=@x@68d, seqed4/1824, 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 10.8.8.2 239.1.1.1 ICHP 114 Echo (ping) request id-@x@8ed, seq=6/1536, ttl=253 (multicast)
23 29.080065 192.168.3.1 224.0.9.5 05PF 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 L]
w
(O 7 wireshark_-_20171228095051_307600 Packets: 25 - Displayed: 25 (100.0%) * Dropped: 0 (0.0%)|| Profile: Default

B Idodlb 1Jz5e6 o3l Jl oys ls e oldss eds Iaée pu 929> zese Idpobdole IJiguluss
Jlouile Ided)l) eds IJedbe Ipuive,d wso RT3 R2 9 R3. Jelsl Jl o)s s 25p oldss PIM gos
cuubsb wW g (S.G)S

Swo9

lo RFC 7761 8> Sesw £Js 030 IJIuisJs.

pJe0 po RFC 7761 1JGuwp 4.2.2.

4.2. 2.

Bas

app
cor

Setting and Clearing the (S, G SPThit

ically, Update_SPTbit(S, Giif) will set the SPThit if we have the
ropriate (S,Q join state, and if the packet arrived on the
rect upstreaminterface for S, and if one or nore of the follow ng

conditions apply:

1.

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

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.

No one wants the packet on the RP tree.

RPF' (S, == 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.

Swp lugwwgsle SPThit (S.G) Jupess) ol Bl Jlu gusep lebé IJogzse eds glds (.G) Iy eds
(S:G). gws IJowssd pu Uivzyo RP IJs yivgyo Idpuos) ould W6 luodldss gusel ouod
IJoslule cuvow 2lds 0383 (M6) vsuel sep lugile 21Js ©>88 (S.G) 98 3Jd IUs$e.
Sew o suwep) 1desze B lehs Idogzse SYb gds 2lJs (7:G). 903l 95 1Js pug IJo 89w
oussle 1Jpd 806 1o 85 0238 wuwow busld 21Jé 692 (89P0 Sud lowole loile ¢lJ
IJpuwg (S:G).

seds 1sge po lue $u9 1o 1duwsubes $pdo o srovb Lldudbs 1Jigs)s 1e3ds,s

ledlo. Vs IJelJs IJos odyu Vol 9lzoes lglxs wozso IJpuwl) IUeduws (RPF) os o ywol J RP
9S. ; ]

9JIJu sgedd RPF(s.G) 9 RPF'(*.G). suuwb, oldss (S.G): ppl subs)y Ids 1 pozoe Idpowe
welds (S.G) sgw@s lu SPT @5 wp lwplpo.

JIs sop wubés IJeldss see 1o sodds 1deszo 2ips pdis eds wblbo lplosd Lldded
Juw pee9esd ldpuos) IPIIJ9zes sds ldpdbog. R3 09 s ol LHR: ppl sgus luo wp wesswo
JJezasd eo (%G) 1Js SPT (S:G) eus wdds 2ips pu (%G).

VO Idodlb Idzses odleh Ivo Jl Swp lbJlg Ls oid‘ylo.ﬁgths lU)Ep pu ool oys wldowed
gpdss vt leoslbs sop buwldoel pulyisé ogs odlds Ivd voss Jonswsdsd ICMP.

‘ *Standard input [SW1 Ethernet2 to R3 Gil] N = x
File Edit \View Go Capture Analyze Statistics Telephony  Wireless Tools  Help
dm 2@ 1 NRP QesEFFeTEaaatm
'I_l — o Filke - Expression... 4
Nao. Time Sounce Destination Pratocol  Length Info A
9 13.815136 192.168.3.3 224.8.8.5 O5PF 98 Hello Packet
18 19.046520 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 192.168.3.3 224.0.8.13 PIMv2 68 Join/Prune
15 22.972394 192.168.3.3 224.8.8.5 OSPF 98 Hello Packet
16 23.885520 18.8.8.2 235,1.1.1 ICHP 114 Echo (ping) request 1id=8x888d, seq=1/256, ttl=253 (multicast)
17 24.887827 18.8.98.2 2391010 ICHP 114 Eche (ping) request id=-8x@@ed, seq=2/512, ttl=253 (multicast)
19 25.888348 19.8.8.2 239.1.1.1 CHP 114 Echo (ping) request id=ex@eed, seq=3/768, ttl=253 (multicast)
A6 _AQ124A 1A AR 2 230 111 TCME 114 _Frhn (nino) _reanuect  id=AvRAAAd can=A/18%4 tt1=253 (multicact)

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)

O Z PIM Options (pim.option), 30 bytes Packets: 25 * Displayed: 25 (100.0%) * Dropped: 0 (0.0%)| | Profile: Default



Jpl spdod 16 oS wpzns luvedle 19d 2506 bdo Jussesdsd suwlisd Idoedp wldloe,oe
(ICMP) s 9lz06 R3 GT, sop Luwld (*.G) Livbesé SRbit wlozlo 2l IJghe 192.168.3.1. s é9e

o3l ldugise (*.9) Jdpuo) IJpess.

[ Suvubse Jlse o3l edp lsuol seoo: (SR):

The S

B 2pd PIM IJeloss 5ée 14 spdud 1o ous 1o R3 selod Ilogoele [ds uivz)s (S:G).

flag: indicates that the nulticast 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.

sdleb lve wee luwedle puvess IJuslole IUlsd: o @9p 1Jz5es R3 woddse (*.G) sluile
(S:G). 03l 09 IUuwww 9l €30 5956 2jp wldss PIM. suu)ys 03l Iduwsulysy IJpeso g_o),ol KL
J>sY LHR Usso o w 9lzos lgle wozso |Jrouu|_) Ug_duus (S G) 9(*.G). .9E.J*5 |._J_)g_,o oU I 03l
lJowded 9> sgedwd §dsdl e RFC 7761, |JI o Jl SUWES io SO OGS Ls publJd.

IUlo Joolog pe Iduwsobes 2. sedo 19ss [yuwe [Joglbsbs Josl Iduusolss oul:

IJuwsobisy 2. cldss oeass IJpuwly

+

M *standard input [SW1 Ethernet2 to R3 Gi1) - o
File  Edit View Go Capture Analyze  Statisties  Telephony Tools  Help
4= ® R Q dew» & ¥ R 6 & [F
:.—l | Apply 8 = | 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 ICMP 114 Echo (ping) request id=8x8@8d, seq=8/8, 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



Rendezvous-paint

R1

192.168.3.X/ 24

LHR

RecEivar
uvdd 2.

B o3l IJpglob. ould pozo I3 pouod eJs R3 909 LHR. wood LHR el ins oldpuwedwd.
e, 9 RP Jdlopl 99§ R2 9 R1. 92156 lglss wozso IJpuwly IJeduws (RPF) s R3 welo
udbs 1Jso9d (RP) os R1 9216 lelss wozse IJpuwhy Ideduws (RPF) b2y IJpuos) o5 R2.

seol 1dozdd pu b lebé worzse ldeuwl IJeduws (RPF) JUJ pu ldpuos) 9 RP.

<190 00l 26 lelss ozso Idpuwly IUgduus (RPF) w29 bdlos: 192.168.0.100 os 192.168.3.1.

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

<90 00l 216 Jelss ozso Idpuwly IUgduus (RPF) w29 IUpuos,: 10.0.0.2 09 192.168.3.2.

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/ mask: 10.0.0.0/24

RPF type: unicast (ospf 1)

Doi ng di stance-preferred | ookups across tables

RPF topol ogy: ipv4 multicast base, originated fromipv4 unicast base

God wugbsb Ieuos) 3890l 0dds wb)s eds z29d 1dpuwl, eds R3: Jpl spdud o eys ould
LlJded (*.G) JJpzpses 239.1.1.1. 95Jd Jiu Idpuwedp IJpouod o LHR @ b puuodl

JJpzeses [Jpeso6.

R3#show i p nroute

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), 00:00:57/00:02:32, RP 192.168.0.100, flags: S
Incom ng interface: G gabitEthernetl, RPF nbr 192.168.3.1
Qutgoing interface list:

G gabi t Et hernet 2, Forwar d/ Sparse, 00: 00: 57/ 00: 02: 32

(*, 224.0.1.40), 00:11:24/00:02:41, RP 192.168.0.100, fl ags:
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

SJCL

IUToe Bp wougvsb 1deuos) sldodlb 1dee eJs 9lzos R3 git.

M *standard input [SW1 Ethernet2 to R3 Gi1]

File Edit View Go Capture Analyze  Statistics  Telephony  Wireless  Tools  Help

i ® ERB QAeaEFEI||Eaaai
[T Avety 2 dispay fier J = | 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 8.158289 192.168.3.3 224.8.8.5 O5PF 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:00:00:0d)
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
.B06G 90RO GPAO GER BEPO @Aee 8118 1118 = Metric Preference: 118
Metric: 2
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IUlbl, 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

IJlbol, 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
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ould ls ol uwple 1358 cuvedse Jopsss pu 09 1JBls) 1Jedds. spdud publoss odo
IJoslosd B RFC 7761.

pJéo pu RFC 7761 1J$uwp 4.6.3.

4.6.3. Assert Metrics
Assert netrics are defined as:
struct assert_metric {

rpt_bit_flag;
metric_preference



route_netric;
i p_address;
b

When conparing assert_netrics, the rpt_bit_flag, metric_preference,
and route_metric fields are conpared in order, where the first |ower
value wins. |If all fields are equal, the primary | 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.

wluwodsle 030 1Ugded 1Jpe36 902385 Idpuwly: Spdud wpass pu uwsdyu IJSls; I_.Jro_éebé WOs
o3l IJuwsubsy. Bl lIJose w6 gds e ldoldss p)6 13)s: g5,«:-:).;,.::J v oyslulJowosd
IJpwss Jlswpe pdbouwe pod logh IJE,L eds pelssy Ideesss IUlsds gos RPT_BIT_FLAG.
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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 hernet1, Forward/ Sparse, 00:42:52/00:03:07, A

, .0. 1. , 1 43: :02: 25, . . 0. , ags:

(*, 224.0.1.40), 00:43:23/00:02:25, RP 192.168.0.100, fl SJPL
Incom ng interface: G gabitEthernet2, RPF nbr 192.168.4.1
Qutgoing interface list: Null

Vs o3l Idpdrz: spdud i IS i eJlps (S:G) 1Up9z920 eJs R2 9 ogw eds IJudb ppl sUbs)
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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: Uptine/ 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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