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Topics:
- Basic Operation of PIM-SM

Demos:

- Rendezvous Point Election with
Bootstrap Router

- Generate Multicast Traffic in a Lab
- PIM Join Process
- PIM Assert Process

Packet Analysis:

- PIM Candidate RP Advertisement/PIM
Bootstrap

- PIM Register/Register Stop
- Shortest Path Switchover Join/Prune
- PIM Assert
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Rendezvous Point Election with BSR
- Configure a Bootstrap Router
- Use PIM Hellos to share BSR
- Dynamically elect an RP

- All routers learn RP address from PIM
Bootstrap messages
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Send Multicast Source Traffic

- Originate multicast traffic in a lab setting
to test multicast flows




Create and Send a PIM Join
- Configure receiver to request multicast




PIM Assert with Shortest Path Cutover
- Affects shared segments only

- When best path to the RP and source are
through different routers
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PIM Bootstrap Router

Mo, Tirne Source Destination

Protocol

Length Info

Frame 1: 78 bytes on wire (560 bits), 7@ bytes captured (568 bits) on interface eth®, id @
Ethernet II, Src: 50:00:80:03:00:982 (50:00:00:03:00:02), Dst: IPvdmcast @d (01:00:52:00:00:8d)
Internet Protocol Version 4, Src: 18.255.23.2, Dst: 224.6.8.13
¥ Protocel Independent Multicast
8818 .... = Version: 2
vea. 8188 = Type: Bootstrap (4)
Reserved byte(s): @@
Checksum: @xe3ba [correct]
[Checksum Status: Good]
¥ PIM Options
Fragment tag: @xBda3
Hash mask len: @
BSR priority: @
¥ BSR: 2.2.2.2
Address Family: IPw4 (1)
Encoding Type: Native (@)
Unicast: 2.2.2.2
¥ Group @: 224.0.8.8/4
Address Family: IPw4 (1)
Encoding Type: Native (@)
Flags: 6x08
Masklen: 4
Group: 224.8.80.8
RP count: 1
FRP count: 1
Priority: @
¥ RP &: 1.1.1.1
Address Family: IPw4 (1)
Encoding Type: Native (@)
Unicast: 1.1.1.1
Holdtime: 158
Reserved byte(s): @@




PIM Candidate RP

Ma. Time Source Destination
1 &.eeaae0806 1.1.1.1 2.2.2.2

Protocol  Length  Info
PIMv2 56 Candidate-RP-Advertisement

Frame 1: 56 bytes on wire (448 bits), 56 bytes captured (448 bits) on interface eth®, id @

Ethernet II, Src: 50:00:80:04:88:01 (59:00:00:04:80:81), Dst:

Internet Protocol Version 4, Sec: 1.1.1.1, Dst: 2.2.2.2
¥ Protocol Independent Multicast
8818 .... = Version: 2
we.. 1888 = Type: Candidate-RP-Advertisement (8)
Reserved byte(s): @@
Checksum: @xf262 [correct]
[Checksum Status: Good]
¥ PIM Options
Prefix-count: 1
Priority: @
Holdtime: 158
¥ RP: 1.1.1.1
Address Family: IPw4 (1)
Encoding Type: Native (@)
Unicast: 1.1.1.1
¥ Group @: 224.98.8.8/4
Address Family: IPw4 (1)
Encoding Type: Native (8)
Flags: @xBe
Masklen: 4
Group: 224.8.80.8

59:00:00:03:00:08 (50:00:00:83:00:08)




PIM Register




PIM Register Stop




PIM Register

M. Time Source Destination Protocol  Length Info
1 &.0000000008 i19.99.1.166 239.3.2.1 PIMwv2 142 Register
2 8.8898168454 1.1.1.1 18.255.168.254 PIMw2 52 Register-stop

Frame 1: 142 bytes on wire (1136 bits), 142 bytes captured (1136 bits) on interface eth®, id @
Ethernet II, Src: 5@:80:80:84:00:008 (50:00:00:84:00:00), Dst: S0:00:00:05:00:88 (S50:00:20:085:00:08)
Internet Protocol Version 4, Src: 18.255.18.25%4, Dst: 1.1.1.1
% Protocol Independent Multicast
eegle .... = Version: 2
. BBBl = Type: Register (1)

Reserved byte(s): @8

Checksum: @xdeff [correct]

[Checksum Status: Good)
¥ PIM Options

¥ Flags: @xe@@e8880

B,
eles .... = IP Version: IPwv4 (4)
Internet Protocol Version 4, Src: 18.99.1.188, Dst: 239.3.2.1
v Internet Control Message Protocol

Type: & (Echo (ping) request)

Code: @

Checksum: 8x73d4 [correct]

[Checksum Status: Good]

Identifier (BE): 23 (@x2el?)

Identifier (LE): 5888 (@x1788)

Sequence Number (BE): @ (Bx2888)

Sequence Number (LE): @ (Bx2888)

Data (72 bytes)

Border: No
Mull-Register: No




PIM Register Stop

Ma.

Time Source Destination Protocol  Length Info
1 &.868880806 16.99.1.166 239.3.2.1 PIMw2 142 Register
2 B.88%a1la454 1.1.1.1 18.255.18. 254 PIMw2 52 Register-stop

W

Frame 2: 52 bytes on wire (416 bits), 52 bytes captured (416 bits) on interface eth8, id @
Ethernet II, Src: 50:00:80:05:80:00 (S0:00:00:05:80:00), Dst: 50:00:00:04:00:00 (50:00:00:04:00:88)
Internet Protocol Version 4, Src: 1.1.1.1, Dst: 1@.255.18.254
Protocol Independent Multicast
@818 .... = Version: 2
. 88l@ = Type: Register-stop (2)
Reserved byte(s): @@
Checksum: 8xdfl3 [correct]
[Checksum Status: Good)
¥ PIM Options
¥ Group: 239.3.2.1/32
Address Family: IPw4 (1)
Encoding Type: Native (@)
Flags: @x@e
Masklen: 32
Group: 239.3.2.1
¥ Source: 1@8.99.1.1a@
Address Family: IPw4 (1)
Encoding Type: Native (@)
Unicast: 18.99.1.1e8
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PIM Join (Shared

Ma. Time Source Destination Protocol  Length Info

Frame 1: 68 bytes on wire (544 bits), 68 bytes captured (544 bits) on interface eth®, id @
Ethernet II, Src: 59:80:00:06:80:00 (50:00:90:06:00:00), Dst: IPvd4mcast @d (91:08:5e:80:80:6d)
Internet Protocol Version 4, Src: 18.255.254.5, Dst: 224.6.6.13
* Protocol Independent Multicast
eale .... = Version: 2
. 8811 = Type: Join/Prune (3)
Reserved byte(s): ee
Checksum: 8xd5e® [correct]
[Checksum Status: Good]
v PIM Options
* Upstream-neighbor: 18,255.254.4
Address Family: IPw4 (1)
Encoding Type: Native (@)
Unicast: 18.255.254.4
Reserved byte(s): @@
Mum Groups: 1
Holdtime: 218
¥ Group @
¥ Group @: 239.3.2.1/32
Address Family: IPw4 (1)
Encoding Type: Native (@)
Flags: @xee
Masklen: 32
Group: 239.3.2.1
¥ Num Joins: 1
¥ IP address: 1.1.1.1/32 (SWR)
Address Family: IPwv4 (1)
Encoding Type: Mative (@)
Flags: @x@87, Sparse, WildCard, Rendezvous Point Tree
Masklen: 32
Source: 1.1.1.1
Num Prunes: @




PIM Join (Source

Mo,

Time Source Destination Protocol  Length Info

Frame 1: 68 bytes on wire (544 bits), 68 bytes captured (544 bits) on interface eth®, id @
Ethernet II, Src: 50:00:00:05:00:00 (50:00:00:06:00:808), Dst: IPvdmcast_6d (01:068:5::00:80:8d)
Internet Protocol Version 4, Src: 18.255.254.5, Dst: 224.6.8.13
Protocol Independent Multicast
@818 .... = Version: 2
. B8ll = Type: Join/Prune (3)
Reserved byte(s): @@
Checksum: @xcflb [correct]
[Checksum Status: Good]
¥ PIM Options
¥ Upstream-neighbor: 18.255.254.4
Address Family: IPw4 (1)
Encoding Type: Native (@)
Unicast: 18.255.254.4
Reserved byte(s): @8
Mum Groups: 1
Holdtime: 216
¥ Group @
¥ Group @: 239.3,2.1/32
Address Family: IPv4 (1)
Encoding Type: Native (@)
Flags: @xee
Masklen: 32
Group: 239.3.2.1
¥ Num Joins: 1
¥ IP address: 18.99.1.186/32 (S)
Address Family: IPw4 (1)
Encoding Type: Natiwve (@)
Flags: @4, Sparse
Masklen: 32
Source: 18.99.1.1e
Mum Prunes: @




PIM Prune (Shared

Mo, Time Source Destination Protocal  Length Info

Frame 1: 68 bytes on wire (544 bits), 683 bytes captured (544 bits) on interface eth®, id @
Ethernet II, Src: 58:90:00:06:00:00 (50:00:00:06:00:80), Dst: IPvimcast @d (01:00:52:00:00:8d)
Internet Protocol Version 4, Src: 19.255.254.5, Dst: 224.8.8.13
¥ Protocol Independent Multicast
egle .... = Version: 2
. B811 = Type: Join/Prune (3)
Reserved byte(s): @8
Checksum: @xd5e® [correct]
[Checksum Status: Good]
¥ PIM Options
¥ Upstream-neighbor: 18.255.254.4
Address Family: IPw4 (1)
Encoding Type: Native (@)
Unicast: 18.255.254.4
Reserved byte(s): @@
Mum Groups: 1
Holdtime: 218
¥ Group @
¥ Group B: 239.3.2.1/32
Address Family: IPw4 (1)
Encoding Type: Native (@)
Flags: ex@e
Masklen: 32
Group: 239.3.2.1
Mum Joins: @
¥ MNum Prunes: 1
¥ IP address: 1.1.1.1/32 (SWR)
Address Family: IPw4 (1)
Encoding Type: Natiwve (8)
Flags: @x@7, Sparse, WildCard, Rendezvous Point Tree
Masklen: 32
Source: 1.1.1.1
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PIM Assert

Frame 1: 62 bytes on wire (496 bits), 62 bytes captured (496 bits) on interface ethe, id @
Ethernet II, Src: S@:88:009:82:80:80 (58:080:08:82:080:88), Dst: IPvdmcast Bd (81l:88:5e:88:88:8d)
Internet Protocol Version 4, Src: 18.255.254.4, Dst: 224.8.6.13
% Protocol Independent Multicast
eels .... = Version: 2
@lel = Type: Assert (5)
Reserved byte(s): @@
Checksum: @x5ch? [correct]
[Checksum Status: Good]
¥ PIM Options
¥ Group: 239.3.2.1/32
Address Family: IPwv4 (1)
Encoding Type: Native (@)
Flags: @x@e
Masklen: 32
Group: 239.3.2.1
¥ Source: 18.99.1.1e8
Address Family: IPwv4 (1)
Encoding Type: Native (@)
Unicast: 18.99.1.188
l... .... = RP Tree: True
.B06 oRBE BREE BERE GRED PERe 8181 1818 = Metric Preference: 98
Metric: 138816




PIM Assert

Frame 2: 62 bytes on wire (496 bits), 62 bytes captured (496 bits) on interface eth®, id @
Ethernet II, Src: 58:99:80:01:00:00 (50:00:08:01:00:90), Dst: IPvdmcast_©8d (91:88:5e:00:00:8d)
Internet Protocol Version 4, Src: 18.255.254.3, Dst: 224.8.8.13
* Protocol Independent Multicast
@g1s .... = Version: 2
@818l = Type: Assert (5)
Reserved byte(s): @@
Checksum: @xcebd [correct]
[Checksum Status: Good)
% PIM Options
¥ Group: 239.3.2.1/32
Address Family: IPw4 (1)
Encading Type: Natiwve (8)
Flags: ex@ae
Masklen: 32
Group: 239.3.2.1
¥ Source: 18.99.1.1e8
Address Family: IPwd (1)
Encoding Type: Natiwve (@)
Unicast: 18.99.1.188
B... .... = RP Tree: False
LG22 PERD BROE GEEE PREEE GEEE B1R1 1818 = Metric Preference: 98
Metric: 3328




Quick Detour: Sparse-Dense Mode
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PIM-SDM Problems

Sparse-Dense Mode is
inefficient

Dense Mode can cause
routing loops and can act
unpredictably in PIM-SDM

AutoRP Optimizations
obsolete the need for
SDM

AutoRP Listener
functionality works fine with
Sparse Mode
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Demos:
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- Generate Multicast Traffic in a Lab
- PIM Join Process
- PIM Assert Process

Packet Analysis:

- PIM Candidate RP Advertisement/PIM
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