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PIM Sparse Mode
RP (AKA RP-on-a-stick, RP Turnaround

RP Source
Sparse Mode

Source Tree
Source (S,G)Join
RP
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PIM Sparse Mode
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PIM Sparse Mode

RP ( )
e —

« Sparse Mode
PIM SSM |



PIM SSM
#

IGMPv3
Allow_new_sources(S,G)
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IPv6 PIM Hello Option RPF
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PIM Hello Address Option RPF

IPve PIM
- Source
(2001:db8:0:2::1, FF3E::AB:CD)
 RPF -
— Source next hop
PIM Neighbor
(Join/Prune )
« |Pv6 static route next
hop routable address =
W PIM Hello
_.254 Source IP: FE80::1:254 (link-local)
Address option 24: 2001:db8:0:1::254
2001:db8:0:1::/64
Y
:253

Ipv6 route ::/0 2001:db8:0:1::252
show ipv6 pim neighbor:
FE80::1:254

Addr Opt. 2001:db8:0:17.
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IP Multicast
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IP Multicast
Convergence: Primary —» Backup

— Source « Backup Path
Unicast Routing + RPF
+ Join(S,G)

RPF IOS ”Triggered
RPF”

Backup Path Join

— Source Tree

Rtr-A Receiver
Join(S,G)

First Hop Router

“Next Hop Rtr-B Rtr-D
... Join
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IP Multicast

Triggered RPF
#

 Cisco

e “Ip multicast rpf backoff”
Initial backoff 500msec

- RPF 5
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IP Multicast

Unicast
#

° Unicast Multicast
PIM Join

+ 10S Triggered RPF
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IP Multicast (
Backup - Primary Path

 Backup - Primary Path
— Casel: Unicast

Primary Path

Neighbor (PIM Hello )

— Case?Z: Router

Router

(Micro-Loop )
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IP Multicast
PIM Hello

« RPF Path Primary Path
Next Hop PIM Neighbor

Primary Path

O/”f& - Join(S,G) Primary

\Oé Path

60

ext Hop Rtr-B :
Path Prune .. .Rtr-B
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IP Multicast
PIM Hello

* Next Hop

Join(S,G)

* PIM Hello
- Hello Timer

Primary Path

Path Prune...
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PIM Hello
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IP Multicast

Micro-Loop
s « RFC2362
ouree Join OIL
T OIlL=
Primary Path .
- Join
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IP Multicast

Micro-Loop
if Join Next Hop
Source 1f  OIL Join
Primary Path T
Up!
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IGMPV3 & MLDv?2
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IGMP /MLDv?2
e

* RFC
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IGMP  /MLDv?2

Mode
 TYPEL:IS INCLUDE IS _IN ({S},G) 1
 TYPE2:IS_EXCLUDE 1S _EX({S},G) 2

. TYPE3:CHANGE TO INCLUDE :TO IN({S},G) 3
. TYPE4:CHANGE TO EXCLUDE :TO EX ({S},G) 4
. TYPE5:ALLOW NEW SOURCES ;ALLOW({S},G) 5
- TYPE6:BLOCK _OLD SOURCES :BLOCK({S},G) 6

{S} Source
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IGMPVv3/MLDv2 SSM

« SSM
— ALLOW ({S}1,G)
— IS IN {S},G) Interest
— BLOCK({S},G)

. TO _IN({S},G)

?
Appendix

(query

)
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IGMPV3

SSM Join EEEEEE———

(10.1.248.120,
232.255.1.1) Join

ALLOW({10.1.248.120},
232.255.1.1)

P S

R105

PIM Join(S,G)

R105#show ip igmp group 232.255.1.1 detail

<snip> — | src-A

Interface: Ethernet1/0

Group: 932 255 1.1 (10.1.248.120, 232.255.1.1)
Flags: SSM

Uptime: 00:01:51 - I Src-B

Group mode: INCLUDE
Last reporter: 10.1.249.128
Group source list: (C - Cisco Src Report, U - URD, R - Remote, S - Static,
V - Virtual, Ac - Accounted towards access control limit,
M - SSM Mapping, L - Local)
Source Address Uptime Vv3Exp CSRExp Fwd Flags
10.1.248.120 00:01:51 00:02:10 stopped Yes R
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IGMPvVv3
SSM Join

(10.1.248.120,
232.255.1.1)
Join

IS_IN({10.1.248.120}, 232.255.1.1)

R105#show ip mroute 232.255.1.1

IP Multicast Routing Table

Flags: ...snip... s - SSM Group ...snip... T - SPT-bit set

...Snip...

| - Received Source

...Snip...

(210.1.248.120, 232.255.1.1), 00:07:32/00:02:59, flags: sTI
Incoming interface: Ethernet4/0, RPF nbr 10.1.20.103
Outgoing interface list:

Ethernet1/0, Forward/Sparse, 00:07:32/00:02:32

- 1 Src-A
= (10.1.248.120, 232.255.1.1)

~— | Src-B
T~ I (10.1.248.121, 232.255.1.1)
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IGMPvV3
SSM Leave

BLOCK({10.1.248.120}
, 232.255.1.1)

(10.1.248.120,
232.255.1.1)

PIM Prune (S,G)
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f Group/Source
e Specific Query

Query for:
(10.1.248.120, 232.255.1.1)

- 1 Src-A
(10.1.248.120, 232.255.1.1)

-~ | Src-B
(10.1.248.121, 232.255.1.1)
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IGMPV3/MLDv?2
“EXCLUDE"

« Sparse Mode
EXCLUDE(
Source)

. Source

- RP

)

?

Source
Source(Any

277
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IGMPV3/MLDv?2

 LAN Switch snooping MAC

Src-A
(10.1.248.120, 232.255.1.1)

— | Src-B
(10.1.248.121, 232.255.1.1)

vlan group-mac-address port

10 0100.5E7F.0101  Gil/1, Gil/2, Gil/3

IS_IN(10.1.248.121
, 232.255.1.1)

(S1,G1), (S2,G1)
Channel

IS_IN(10.1.248.120 7
, 232.255.1.1) /:/Gnl/l
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SSM
Hot-Hot Redundancy

Src-2
(S2, 1) i

IGMPv3 or MLDv2
ALLOW({Src-1, Src-2}, G1)

Systems, Inc. All rights reserved.
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Hot-Hot Redundancy( )

N /

—
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()

- SSM

— Ready

— Sparse Mode
* Multicast

— Unicast PIM Join (

— P2MP RSVP-TE + Fast Reroute

P2MP RSVP-TE ?7?7?

+ IGMPV3/MLDvV2 (+ SSM )

— SSM 3 (ALLOW, IS_IN, BLOCK)

— CHANGE_TO_INCLUDE
ALLOW IS INCLUDE ALLOW

— Group (e.g. (S1,G), (52,G))
L2 Switch Ready
Hot-Hot Redundancy



Appendix. RFC3376
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