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Introduction

Multicasting allows a host to send data packets across the Internet to a
set of hosts that can be on different, geographically dispersed subnets.
The source host sends data to a pseudo destination called a multicast
group, and does so efficiently, using less bandwidth than unicast or
broadcast traffic. Unlike unicast transmission, which would copy a
packet to senditto multiple destinations, multicast sources send a packet
only once.

Multicast-aware routers on the Internet use multicast routing protocols
like PIM to deliver packets across the Internet to subnets that have hosts
in the multicast group. These routers build and maintain distribution trees
to forward multicast traffic.

Multicast routers connected to subnets use multicast group membership
protocols like IGMP to discover which local hosts are members of which
multicast groups, and to deliver multicasted packets to member hosts.

Current applications of multicasting include email distribution lists,
routing information flooding, and web-based training seminars and
voice/video conferences.
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About PIM

PIM is protocol-independent in that it can use existing unicast routing tables populated using BGP-4, OSPF, IS-IS, etc. to forward multicast
traffic.

PIM-DM (Dense Mode) is ideal for groups whose members are densely distributed through a network (e.g., a corporate email group whose
hosts are on the same LAN). This mode employs a push model. When a source host sends data to a multicast group, its Designated Router (DR)
uses the Shortest Path First algorithm to build its own source distribution tree to each member host in the multicast group. This tree is
designated (S,G), where S is the IP address of the source, and G is the IP address of the multicast group.

PIM-SM (Sparse Mode) is more efficient for groups whose members are sparsely distributed through a network (e.g., a WAN). This mode
employs a pull model. When a source host sends data to a multicast group, its DR simply sends the data to a central router called a Rendezvous
Point (RP). The RP maintains the only, shared distribution tree and forwards the data to each member host in the group. The onus is on each
router to find the optimal path to the RP. This tree is designated (*,G), where * indicates that it is used by multiple sources.

Member 1
source DR
‘ Rendezvous
c@—‘ best path to P Point
Source _
better path to Member 2 receiver DR
Member 2

If the path through the RP is not the best path from a particular source to a host, a router can switch over to a source distribution tree using the
better path.

Test Challenges

Routers supporting PIM-SM Version 2 must correctly implement these features:
As a receiver DR, it must send Join messages to the RP when a host in its subnet joins a multicast group, and Prune messages when the
host leaves.
On receiving a Join/Prune message of type:

(*,G): A router must update the multicast group's shared distribution tree rooted at the RP. It must forward only the multicast traffic
received on the interface that has the shortest path from the RP, using the Reverse Path Forwarding (RPF) check to avoid forwar ding
loops.

(S,G): A router must update the source distribution tree rooted at the source of the multicast traffic and switch over from the RP to the
source. In this case, the router uses the RPF check against the source.

As a source DR, the router must send Register messages when it receives multicast traffic from a host and does not have multicast
forwarding information on the group.

As a Rendezvous Point, the router must decapsulate Register messages and forward multicast traffic.
A router must be capable of sending Assert messages to prevent the forwarding of duplicate multicast messages.
A router must function independent of the unicast routing protocol used.

Other tests:

Group Join/Prune latency: The time it takes a router to update its distribution tree after receiving a Join/Prune message.
Latency in switching from a shared to a source distribution tree.

Whether the performance of unicast traffic suffers while multicast traffic is being propagated.

Scaling to find the maximum number of multicast groups a SUT supports before packet loss or excess latency occurs.
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Test Descriptions

(*,G) distribution

This section describes how to send a Join message to a System Under Test (SUT) to see how fast it can update an upstream shared distribution
tree and start forwarding multicast traffic back to a multicast group member:

Rendezvous SUT BB
Source Point R Member
195.1.1.1 192.1.1.2/192.1.1.1 192.2.1.1 192.2.1.2
Test Port 1A Test Port 1B
Simqlates a hos_,t sending Simulates a receiver DR
traffic to a multicast that sends a Join message
group through its RP. to the SUT so that it can

receive multicast data.

Test steps

1. Enable PIM-SM emulation on test ports 1A and 1B.

2. Simulate a multicast group and enable test port 1B to become a member.

3. Set up test port 1A to send traffic to the multicast group.

4. Send a Join message from port 1B and check the latency before receiving multicast packets (then check the Prune latency).

(S.G) distribution

This section describes how to send a S,G Join message to a System Under Test (SUT) to see how fast it can create a source-specific
distribution tree and start forwarding multicast traffic from the source to a multicast group member:

Source [ 1M 195 1.1 1
TestPort 1C(192.3.1.2)
Source Simulates the source that is
DR sending multicast traffic.
[+192.3.1.2
Rendezvous SUT | 192.3.1.1/ Receiver
Point ' Member
192112 192.1.1.1 192.2.1.1 1192.2.1.2
Test Port 1A Test Port 1B
Simulates a RP router. Simulates a receiver DR that

sends a Join message to the
SUT so that it can receive
multicast data.
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Test steps

1. Enable PIM-SM emulation on test ports 1A and 1B.

2. Simulate a multicast group and enable test port 1B to become a member.

3. Set up test port 1A to be the rendezvous point (RP) router.

4. Set up test port 1C to send multicast traffic from a specific source (195.1.1.1).

5. Send multicast traffic from test port 1C to the multicast group being simulated on port 1B.
6. Send a (*,G) Join message from port 1B and verify that no traffic is being received.

7. Send a (S,G) Join message from port 1B and verify that traffic is being received.

NOTE: This note does not provide detailed instructions for the (S,G) distribution test steps. The following pages show instructions for the (*,G)
distribution test scenario.

Preamble steps

This note does not illustrate these test preamble steps:
Select test ports 1A and 1B.
Configure the IP addresses of the test ports and connected SUT interfaces.
Bring up the physical and link layers.

SUT setup

Configure the SUT as follows:
Enable PIM-SM Version 2 on the SUT interfaces.
Set the RP to test port 1A's interface address (192.1.1.2).
For the (S,G) distribution scenario, add a route for the multicast source address (195.1.1.1), with test port 1C (192.3.1.2) as the

forwarding router.
References

RFC 2362: PIM-SM
draft-ietf-pim-sm-v2-new-nn.txt: PIM-SM Version 2
draft-ietf-mboned-anycast-rp-nn.txt: Anycast RP using PIM and MSDP
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Step 1: Enable PIM-SM emulation on test ports 1A and 1B

BRIP Performance: Session 1 [ |O] x|
File Capture Toolz TclTools Help
Setup  Ports... | Physical | Link. | Routing | Test Logl ﬂ | ME&SUIBmEﬂtSISummar}I 'l Select... | Mode Ilnstantaneous 'l ﬂ
Fort | Type | F'h_l,lsic:all Li 'R Load I - -
@ 14 P ag ) ) — |Streams Select... | MPLS Labels... | Setup log file... | Elatlzgfile:.. |
@ 1B P43 e @ [T Test Packetsl Fix Test... | Average Latency... | T Test Through
Streams  Meshes | Utilizationl gﬂouling (=] B3
Traffic Enter Load.. | — @ Fiouting Start Fouting
| L. Eirgiie IP Errars...
Add Mame | Test Porls
Summary | BGP-4 | 1515 | OSPF | RSWP | LDP  Multicast | Static Labels | Static Routes |
Eemoye Group 5
_l Membership | EneBie Al | Disable Al | iGip siats | P Stats..
Profiles. es3io0ns es3io0ns
Exdif:... |
gzl[xte;ted Fart Enable | Protocol | Interface [P &d Router |0
[Eopy
_l Add 18
Session...
Address...|
Hemove
SEssin
3| - Session: Port 1A E
i
SESSIN Session Type IMuIticast vl # Sessions I 1
| Continuaus Eriatie Pratecol — |ildl -
Test  Setup... D Eoasion
Start Shop Interface | Neighborsl Timersl
[z atle
Cessinn Interface &ddress | 192 . 1 . 1 . 2 ¢ I 24

Click the Routing button

to display the Routing dialog.

Router D Mmoo o1 2
FIM Mode [spase =]
|— Rendezvous Point

Click the Multicast tab, select
test port 1A, and click the Add
Session button to display the
Session dialog.

Use this dialog to configure
the test port 1A’s PIM
emulation.

@ Configure test port 1A to
emulate a PIM router.

From the pulldown Protocol
menu, select PIM. On the
Interface tab, Sparse Mode is
the default. For port 1A, enable
the RP checkbox.

o Specify IP Address

|I—II

Session: Port 1A

SessionTwpe [uia  v| H Sessions
Bt -

|

Fratocol

Intertace Meighbors | Timers|

(%) On the Neighbors tab, identify
the IP address of the SUT
interface connected to port 1A.

e
[Fevse |

Remaove

Neighbor IP Addiess
132110

Session: Port 1A

Session Type IMuIticast vl # Sessions I 1

Fratacal

Fitd -

On the Timers tab, adjust the
default PIM settings as needed.

Click the Help button for details
about a parameter.

@ Repeat to configure PIM-SM on port

1B. For this port, disable the RP
checkbox and specify port 1A’'s IP
address: 192.1.1.2.
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Interfacel Meighbiors  Timers |

l—?aU seconds
I—BU seconds
K.eepalive Period l—m seconds
Fiegister Suppression I—BD seconds
|—5 seconds

Hella Period
T_Period

Fiegister Probe

o]

Cancel |

Help
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Step 2: Simulate a multicast group and enable test port 1B to hecome a member later

gﬂouling =1 E3
@ Fiouting Start Fouting 1P s
Log... Engine
Summary | BGP-4 | 1515 | OSPF | RSWP | LDP  Multicast | Static Labels | Static Routes |
Group X
Membership | EneBie Al | Disable Al | iGip siats | Pib Stats..
Prafiles. . EEEI0NE EEEI0NE
gzl[xte;ted Fort | State \NEnabIe | Protocol | Interface P Ad... | HouterIDl Groupsl Sourcesl
; ST
Py 1 Disabled PIMGM 19211224 192112 0 0
- - 1B
o 2 Disabled PIMSM  192212/24 192212 0 0
Eemaye
Sessint
Ed
SEssimt..
Eatile il Group Membership Profiles M=
Sessint
iGMP PIM |
i gt | o | pwonr | frmest | st | e
g:‘::_‘e‘ﬂ Session State | A..| Group . | Mode | (%G]] (5,5) | Source... | Groups | Fist [ Last [ Moditier | Sources |
?dd‘ﬁmuu | : 1’:5 Disabled 1] i}
Back on the Routing dialog, - H . ’
click the Group Membership o1 ool
Profiles button. EdtPIr
Group Fogl. PIM Group Pool
| Group Poal | Source List |
. — |
On the Group Membership e o Pecl _AddPadls.. |
Profiles dialog, select port 1B o [
and click Add Group Pool. Enatle (5.5
) Mum &ddresses 1
On the PIM Group Pool dialog, bt e e ]
Clle Add POOlS Last Address 225 1) 1) 1)
PEREESR [5nd Join/Frune -
0K | Cancel | Heb | Close Help
R Multicast Group Pools M= E3
Selected Group [ Handle | Group Name [ First Addresss [ Last Address [#tofa. | Modfier |
F"“'“"S B 1 AGT_MULTICAST_POOL  225.0.0.0 225000 1 1432
On the Multicast Group Pools o
dialog, click the Add button to
define a new multicast group. B
Reserved
Addiesses...
Close Help
Group Name IMy Multicast Group
do.n lthe '(\j/ltfj.ltlcaf]t GrOll'Ip Pool ~ Multicast Group Pool Address Fange @ Back on the PIM GTQUp Pool dialog,
lalog, detine the multicast select the newly defined multicast
group address. FistAddiess | 230 . 0 . 0 . O group from the pulldown menu.
You caln ((jj‘é‘('”e a "pool |0f A Num Addresses | 1 Back on the Group Membership
several addresses to scale the , - s Profiles dialog, under port 1B, this
test and see how the SUT Hodie I /] multicast group is shown with a
handles up to 200,000 LastAddiess [ 20, 0 . 0 . D checkbox so that you can dynamically
different multicast groups. join and leave the group.
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Step 3: Set up test port 1A to send traffic to the multicast group

BB IP Performance: Session 1

File Captus Took Tol Tooks

Help

[_ D[]
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Setup  Paits. | Physical | Link | Rouing | Testlog | ﬂ Measwements [Summaty =] select Mode [Instantanecus = ﬂ
thm I;f; Igm—'callém Ignu“nglwmad ‘I flelond || Stssms | Sekect. | MPLS Labek. | Setuplogiie.. | Pl |
@ 18 GbE @ @ @ ] 1 |[ PantsStreams [ Tx Test Pack... | R Test.. | T TestTh.. | R Test.. | Average L atercy | ]
ge mEmE e : || TEn @ In the Traffic area of the
ot 18 IP Performance window, select
S Mm'“““ﬁ“ﬂ”'// the Meshes tab, then click the
Traffic Enter ozl | B ﬂ Add button.
Add) Name [ Test Parts | Packet Size | % Load[ IF Lo: N | -
e L] o] el | 2] o showtegend| Select Braphs @ On the Traffic Class Configuration
] dialog, select the port from which
£ fme to send multicast traffic.
Gy o T aswets Click on a port in the Available
Ports list and click the Add button
Address... .
_l to send traffic from the selected
test port.
a | .
Port Digtribution |Traffic Profilel Packet Eontentsl Packs! Iagsl ﬂAddressesI
s ctup... || Continuous —
[=Msein ’— 5|D| SEE CET . f; ] ﬂ i S r— Traffic Clags Mame——  — Source Port
= — | il - - Awvailable Paorts Seiccted Ports
IMy Multicast Traffic ‘IB—
@ gn tfhe Traﬁlc C_|ass r— Traffic Digtibution——
onfiguration dialog, select  Single Sraam
the multicast group to £ MoreMeshed
receive traffic. € Pidially Meshed st |
The defauh " Fully Meshed
AGT_MULTICAST_GROUP L Uricast —|<'F"3m°"e
cannot be used to receive : Peest
traffic. Select a multicast - ;;“;”m:‘L’ZCVPN
group you configured on the —
N MUl as roup
previous page from the { : ‘
e Confi
pull-down menu. [ E
Back on the IP Performance
WindOW'S Trafﬁc area, CIiCk ESlleam Addresses for Traffic Classes M= 3
the Address button. Cheams I #add | [ Selectsd Stream P
- 1A Source Address . . v Auto Appl |
. 1B a /2.1 1 L2
(5) Specify the source address i p | Seeeinezee
to use in multicast packets. M Destinations [
Select the multicast traffic — Destination Foute Pools For Selected Stream
stream, select the - | To defi dd | destinati
' Edit Source .. o define source address pool on a per destination route
destination “route” at the pool basis.
bottom' then click the Edit First Route # Routes | First Source IP Address | Modifier | # Source Ad
Source button.
Total # Routes I‘I Total # Uzed I‘I
@ Add a new source pool.
) .
ClICk Add POOlS On the MUltlcaSt Source Handle | Source Address Pool M ame Multicast Source 4ddress Pool
Address _Pools dialog, click Add. Then, on T AGT_SOURLE_ADDRES.. SotceNane [FET-SOTFEEERETE
the Multicast Source Address Pool
. Fistaddess [ 192 18 1 1 s[@
dialog, enter the source address(es) to
use _’I Murn Addressas 1
Modifier 1
Back on the IP Performance window's Lt [T T I
Test area, click the Start button to start I i
generating the multicast traffic and = e e
measuring statistics.
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Agilent’s RouterTester System

Agilent's RouterTester System offers a
powerful and versatile test platform to
address the evolving test needs of
metro/edge platforms, core routers and
optical switches. RouterTester provides
Network Equipment Manufacturers and
Service Providers with the industry's leading
tools for wire speed, multiport traffic
generation and performance analysis of
today's networking devices.

Warranty and Support

Hardware Warranty

All RouterTester and QA Robot hardware is
warranted against defects in materials and
workmanship for a period of 3 years from the
date of shipment.

Software Warranty

All RouterTester and QA Robot software is
warranted for a period of 90 days. The
applications are warranted to execute and
install properly from the media provided.
This warranty only covers physical defects in
the media, whereby the media is replaced at
no charge during the warranty period.

Software Updates

With the purchase of any new system
controller Agilent will provide 1 year of
complimentary software updates. Atthe end
of the first year you can enroll into the
Software Enhancement Service (SES) for
continuing software product enhancements.

Support

Technical supportis available throughout the
support life of the product. Supportis
available to verify that the equipment works
properly, to help with product operation, and
to provide basic measurement assistance for
the use of the specified capabilities, at no
extra cost, upon request.

Ordering Information

To order and configure the test system
consult your local Agilent field engineer.

United States:

Agilent Technologies

Test and Measurement Call Center
P.0. Box 4026

Englewood, CO 80155-4026
1-800-452-4844

Canada:

Agilent Technologies Canada Inc.
5150 Spectrum Way
Mississauga, Ontario

L4W 5G1

1-877-894-4414

Europe:

Agilent Technologies

European Marketing Organisation
P.0. Box 999

1180 AZ Amstelveen

The Netherlands

(31 20) 547-2323

United Kingdom
07004 666666

Japan:

Agilent Technologies Japan Ltd.
Measurement Assistance Center
9-1, Takakura-Cho, Hachioji-Shi,
Tokyo 192-8510, Japan

Tel: (81) 426-56-7832

Fax: (81) 426-56-7840

Latin America:

Agilent Technologies

Latin American Region Headquarters
5200 Blue Lagoon Drive, Suite #950
Miami, Florida 33126

USA.

Tel: (305) 269-7500

Fax: (305) 267-4286

Asia Pacific:

Agilent Technologies

19/F, Cityplaza One, 1111 King's Road,
Taikoo Shing, Hong Kong, SAR

Tel: (852) 3197-7777

Fax: (852) 2506-9233

Australia/New Zealand:

Agilent Technologies Australia Pty Ltd
347 Burwood Highway

Forest Hill, Victoria 3131

Tel: 1-800-629-485 (Australia)

Fax: (61-3) 9272-0749

Tel: 0-800-738-378 (New Zealand)
Fax: (64-4) 802-6881
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