SiDirectional Multicast (IPv4)

Tim McConnaughy
Solutions Architect

@juangolbez carpe-dmvpn.com



Topics:
- Basic Operation of BIDIR-PIM

Demos:
- Designated Forwarder Election
- BiDir State Tracking in Multicast

Packet Analysis:
- PIM Hello (BiDir)
- PIM Join/Prune (BiDir)
- PIM DF Packets



Globomantics Multicast Deployment Continues
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BiDirectional PIM: Why?
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Designated Forwarder
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Phantom RP
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No Source Tracking shared tree upon point to build a
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PIM Join
Forwarded

- J

Loopback99: Loopback99:
99.99.99.1/30 99.99.99.1/29

RP:99.99.99.2 RP:99.99.99.2




BiDir PIM Only Works If...
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Every Router Agrees Source Traffic PIM Joins Forwarded
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Address/Link to RP Link to Build OIL



BIDIR-PIM Designated Forwarder Election
- Debug DF Election
- Change Metrics to See DF Reconverge
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BIDIR-PIM Multicast State Tracking
- Show IGMPvV3/PIM Join from LHR

- Show Source Flow from FHR
- Show RP/Shared Tree Flow
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BiDir PIM Facts
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DF Election Rendezvous Point Shared Tree Only
Like Spanning Tree Can be a Link instead No Source Tree and
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PIM Hello (BiDir)

Mo. Time Source Destination Protocol Length Info

Frame 1: 76 bytes on wire (688 bits), 76 bytes captured (688 bits) on interface eth8, id @
Ethernet II, Src: 50:80:80:02:80:80 (50:00:00:02:80:80), Dst: IPvdmcast 8d (@1:80:5e:80:80:8d)
Internet Protocol Version 4, Src: 18.255.254.4, Dst: 224.6.8.13
¥ Protocol Independent Multicast
eale .... = Version: 2
«e.. BBBE = Type: Hello (@)
Reserved byte(s): @@
Checksum: @xb816 [correct]
[Checksum Status: Good]
¥ PIM Options: 6
Option 1: Hold Time: 185
Option 28: Generation ID: 2455883245
¥ Option 22: Bidirecticnal Capable
Type: 22
Length: @
Option 19: DR Priority: 18
Option 21: State-Refresh: Version = 1, Interval = @s
Option 65884: RPF Proxy Vector (Cisco proprietary)




PIM Join/Prune (BIiDir

Ma, Time Source Destination Protocal  Length Info

Frame 1: 68 bytes on wire (544 bits), 68 bytes captured (544 bits) on interface eth@, id @
Ethernet II, Src: 50:00:80:06:00:00 (50:00:00:06:00:88), Dst: IPvimcast 8d (@l:@8:5e:08:88:8d)
Internet Protocol Version 4, Src: 18.255.254.5, Dst: 224.8.8.13
¥ Protocol Independent Multicast
2818 .... = Version: 2
. 8811 = Type: Join/Prune (3)
Reserved byte(s): 8@
Checksum: 8x117d [correct]
[Checksum Status: Good]
¥ PIM Options
* Upstream-neighbor: 18.255.254.4
Address Family: IPwv4 (1)
Encoding Type: Native (@)
Unicast: 1@.255.254.4
Reserved byte(s): 8@
Num Groups: 1
Holdtime: 218
¥ Group @
¥ Group B8: 239.3.2.1/32
Address Family: IPw4 (1)
Encoding Type: Native (8)
Flags: @x8e
Masklen: 32
Group: 239.3.2.1
¥ Num Joins: 1
% IP address: 99.99,99,.2/32 (SkR)
Address Family: IPw4 (1)
Encoding Type: Native (@)
Flags: @x@87, Sparse, WildCard, Rendezvous Point Tree
Masklen: 32
Source: 99,99,99.2
Hum Prunes: @
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DF Election (Offer)

Mo. Time Source Destination Protocol  Length Info

Frame 1: 54 bytes on wire (432 bits), 54 bytes captured (432 bits) on interface eth@®, id @
Ethernet II, Src: 58:0808:80:01:00:00 (50:00:00:01:00:08), Dst: IPv4mcast _6d (@1l:08:5c:00:08:8d)
Internet Protocol Version 4, Src: 18.255.254.3, Dst: 224.8.8.13

¥ Protocol Independent Multicast

egle .... = Version: 2
1818 = Type: DF election (18)
8e@l .... = DF Subtype: offer (1)

. 8@ed = DF reserved: @
Checksum: @xBlcc [correct]
[Checksum Status: Good]

¥ PIM Options
¥ RP: 99.99.99.,2
Address Family: IPw4 (1)
Encoding Type: Native (@)
Unicast: 99.99.99.2
DF Metric Preference: 9@
Metric: 3872




DF Election (Winner)

Mo, Time Source Destination Protocal

Length Info

Frame 1: 54 bytes on wire (432 bits), 54 bytes captured (432 bits) on interface eth@, id @
Ethernet II, Src: 58:00:20:91:08:00 (50:00:00:01:00:88), Dst: IPvdmcast_@8d (81:88:5e:80:88:8d)

Internet Protocol Version 4, Src: 18.255.25%4.3, Dst: 224.8.8.13
¥ Protocol Independent Multicast
8818 .... = Version: 2
1818 = Type: DF election (18)
2818 .... = DF Subtype: DF Winner (2)
we.. BBBB = DF reserved: @
Checksum: @x@lbc [correct]
[Checksum Status: Good]
¥ PIM Options
¥ RP: 99.,99.,99,2
Address Family: IPwv4 (1)
Encoding Type: Native (@)
Unicast: 99.99.99.2
DF Metric Preference: 9@
Metric: 3872




DF Election (Backoff)

Ma, Time Source Destination Protocol  Length Info

Frame 1: 71 bytes on wire (568 bits), 71 bytes captured (568 bits) on interface eth®, id @
Ethernet II, Src: 50:80:00:01:00:00 (50:00:00:91:08:80), Dst: IPvd4mcast @d (01:00:52:00:00:68d)
Internet Protocol Version 4, Src: 18.255.254.3, Dst: 224.8.8.13
¥ Protocol Independent Multicast
egle .... = Version: 2
1818 = Type: DF election (18)
@@ll .... = DF Subtype: DF Backeff (3)
. BB@@ = DF reserved: @
Checksum: @xcea5 [correct]
[Checksum Status: Good]
¥ PIM Options
» RP: 99,99.,99.2
Address Family: IPwv4 (1)
Encading Type: Native (@)
Unicast: 99.99.99.2
DF Metric Preference: 98
Metric: 3872




DF Election (Pass)

Mo. Time Source Destination Protocol  Length Info

Frame 1: 78 bytes on wire (5608 bits), 7@ bytes captured (56@ bits) on interface ethe, id @
Ethernet II, Src: 50:80:90:81:00:00 (50:00:900:81:00:08), Dst: IPvd4mcast @d (@1:80:5e:80:080:8d)
Internet Protocol Version 4, Src: 18.255.254.3, Dst: 224.8.8.13
¥ Protocol Independent Multicast
eele .... = Version: 2
1818 = Type: DF election (1@)
@lea .... = DF Subtype: DF Pass (4)
vo.. BBBE = DF reserved: @
Checksum: @xeb96 [correct]
[Checksum Status: Good]
¥ PIM Options
» RP: 99.99,99.,2
Address Family: IPw4 (1)
Encoding Type: Native (@)
Unicast: 99.99.99.2
DF Metric Preference: 90
Metric: 3872




Summary

Topics:
- Basic Operation of BIDIR-PIM

Demos:
- Designated Forwarder Election
- BiDir State Tracking in Multicast

Packet Analysis:
- PIM Hello (BiDir)
- PIM Join/Prune (BiDir)
- PIM DF Packets
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