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Introduction
The N2X Packets & Protocols software includes a QuickTool utility called Setup Multicast VPN
Topology that allows emulation of large multicast VPN topologies by configuring both the
control and data plane. The SUT must be a PE router that supports either draft-rosen-vpn-
mcast-06 or draft-rosen-vpn-mcast-08.

The N2X simulates an edge network (IPv4/1Pv6) with PIM sessions using sub-interfaces
connected to separate VPN sites with CE routers. The N2X also simulates a core network with
remotely connected PE routers and PIM-C instances tunneled over GRE. Each PIM-C instance
represents a VRF (IPv4/1Pv6) on a simulated PE router.

Up to thirty-two edge ports and thirty-two core ports may be used. Ethernet, ATM and Frame
Relay ports are supported on both sides of the network. POS ports are supported only on the
core side. The QuickTool configures BGP and PIM protocol parameters including Default and
Data MDTs, traffic sources and an IPv4 provider network.
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Preconditions . . . o .
The Setup Multicast VPN Topology QuickTool requires configuration of the link layer for the

ports, including any sub-interfaces on edge ports. Optionally, IGP topologies can also be
created through the QuickTool or manually to be advertised from the core ports. Standard L3
VPNs may be added to the simulated topology. or a multicast VPN topology may be added to
the existing unicast L3 VPN topology.

Required Software

The following Agilent software is needed:

* Agilent N2X Packets & Protocols, version 6.10 or later
e Setup Multicast VPN Topology QuickTool, version 3.05 or later

Summary Procedure

Note: Items underlined must be obtained from the routers/system under test (SUT):

e Launch an N2X Packets & Protocols test session...
« Select N2X test ports (minimum of two).
+ Set Physical and Link parameters, including N2X Tester and SUT IP address, and
VLAN ID.
* (Optional) Enable Jumbo frames for MTU=9000.

* Launch the Setup Multicast VPN Topology QuickTool then complete the following tabs.

e Setup the “Common Parameters” tab...
* Under “Port Selection” define the Edge port(s) and Core port(s).
+ Select the draft Version and AS number for the BGP core.
« Specify SUT PE loopback address (may also be a BGP route reflector).
+ Select BGP options.

* Setup the “Local CEs” tab ...
* Click “Setup Topology” to add Local CEs and specify the Edge port(s)
and IP Version.
« Specify the Route Target (RT) for the first CE and the RT increment.
* Enable and define the VPN RP address and specify if the RP is unique per VPN.
« Specify whether E-BGP will be used with the CE.

» Setup the “Provider Core Topology” tab...

* Click “Setup Topology” then specify the Core port.

* Define the N2X Interface (IP) address and SUT Neighbor address for PIM and
the IGP.

« Specify the N2X PIM Instance Router ID and PIM RP address in the connected
router(s).

« Select the IGP (OSPF or ISIS) and set the Area ID.

+ Set the N2X Router ID/system ID for the IGP and Network type if using OSPF.

* Enable MPLS signaling and select LDP or RSVP.




Summary Procedure

(Cont/nued)  Setup the “Simulated PEs & Remote CEs” tab...

* Click “Add PE Routers” to add PEs and Remote CEs, then specify the Core port.
* Define the number of peers (PEs) and the first PE IP address

* Define the first IGP link address to be added into the IGP grid in the N2X.

* In the “VPNv4 VRFs” tab, specify the number of VRFs.

* Define the Local Pref and first Route Target and RT increment.

* Specify the First unicast VPN route, increment and if routes are unique.

* Define VPN RP address and if RPs are unique per VPN.

* In the “VPNv4 Default MDTs" tab, specify the First default MDT.

+ Select PIM-SM, or PIM-SSM and specify source addresses.

* (Optional) Set parameters in “VPNv4 Data MDTs".

e Setup the “Local Traffic Sources” tab...
* Click "Add Sources”, specify the Edge port, enable traffic destinations, then select
transmit CEs.

+ Specify Source addresses and define Groups addresses.
* Define StreamGroup parameters

 Setup the “Remote Traffic Sources” tab...
+ Click “Add Sources”, specify the Core port, select transmit PEs, and specify
transmit options.
+ Specify Groups addresses and groups per VRF options.
* Define StreamGroup parameters

e Setup the “Join PIM Group pools” tab...
* Define Local CE Edge ports, VRFs, Group addresses to join, and join options.
* Define Remote CE Core ports, VRFs, Group addresses to join, and joinoptions.

e Start routing engine on main N2X GUI
* Join/Leave PIM groups (from main N2X GUI)
e Start/stop traffic and run tests...



Basic MVPN Topology

Simulated edge Simulated core
0SPF Area: 0.0.0.0
PIM-P RP :
Join: 234.0.0.1 192.168.0.2 OSPF Interface Type: p2p \"I";’hf ';'P‘_dl’g;‘fg o Join: 233.0.0.1
Source: 233.0.0.1 . MPLS: LDP a002A0NT Source: 234.0.0.1
s RT: 13979:338002
Default MDT: 239.1.33.1
VPN-RP
VLAN: 100 192 168,269 VLBSIS
MTU: 1500 S MTU: 9000
254 253 Systemst;Jn:er test e, 89 90 carrm, P

10.128.69."/30 (SuT) 10.192.1./30 10.192.0.°/30

Local CE s Optional P P . PE
ocal PE (DUT] . R
192.1((3&0.6)9 e 192.168.0.9 192.168.0.18 ,+7192.168.0.80
N2X Port S R
201/4 (SFP) e N2X Port -
s 202/2 (SFP) L.
Sa MiBGP SO
Sso. (AS13979) Pt

Src: 10.128.69.254 Dst: 233.0.0.1 RN Lo Src:10.1.0.1 Dest: 234.0.0.1

Required Parameters (Basic MVPN Topology)

Parameters listed in bold are required while other parameters are shown un-bold or left blank.

Table 1. N2X port parameters
Edge port(s): 201/4 Tester IP: 10.128.69.254/30 | SUT IP: 10.128.69.253/30 VLAN: 100
Core port(s): 202/2 Tester IP: 10.192.1.90/30 SUT IP: 10.192.1.89/30 VLAN: 918
(Optional): Jumboframes (Y/N): (checked) (for Core port 202/2)

MVPN QuickTool parameters

Common

Edge ports: 201/4

Core ports: 202/2

IP Version: IPv4

Draft version: draft-06

AS Number: 13979

SUT PE loopback (or RR): 192.168.0.69

Advertise VRF via iBGP (Y/N): (checked)

Use Type 2 2-Byte ASN (Y/N): (checked)

If draft-08 — Advertise MDT in BGP open (Y/N):

AFI: | SAFI

Local CEs

Edge port: 201/4 First route target: 13979:338002

‘ Increment:

Define VPN RP address (Y/N): (checked)

Unique RP (Y/N):

First RP address: 192.168.2.69

Increment:

Define unicast addresses advertised by E-BGP (from CE) (Y/N):

First unicast VPN route:

Increment:

Number of routes per VPN:

Unique routes per VPN (Y/N):

First tester AS number

Unique tester AS per VPN (Y/N):




Table 2. Provider core topology

Provider core topology

Core port: 202/2

Interface address (N2X): 10.192.1.90 Neighbor address (SUT): 10.192.1.89
PIM-P router ID (N2X): 10.192.1.90 PIM-P RP address (SUT): 192.168.0.2
Use IGP (Y/N): (checked) OSPF -or- ISIS: OSPF Area ID: 0.0.0.0
SUT router ID (SUT): 192.168.0.9 Tester router ID (N2X): 10.192.1.90
OSPF network type: Point-To-Point
Use MPLS (Y/N): (checked) LDP -or- RSVP: LDP
Simulated PEs and remote CEs
Core port: 202/2 Number of peers (PEs) : 1
First IP address (PE): 192.168.0.80 Increment:
First IGP link address (OSPF): 12.1.1.0 Increment:
Number of VRFs: 1 Local pref PA:
First route target: 13979:338002 Increment:
First unicast VPN route: 10.1.0.1 Increment:
Unique VPN routes (Y/N): Increment per VPN:
Define VPN RP address (Y/N): (checked) First RP address: 192.168.2.69
Unique RP each VPN (Y/N): Increment per VPN:
First default MDT: 239.1.33.1 Increment:
Join default MDT group (Y/N): (checked) PIM-SM -or- PIM-SSM: PIM-SM (selected)

PIM-SSM: Use SUT IP address as source -or- Use IP address as source or- Manually configure IP source addresses

Simulated PEs and remote CEs — VPNv4 data MDTs

Define data MDTs (Y/N): First Data MDT range: Increment:
Data MDTs per VRF:
Enable data MDT (S,G) group pool (Y/N): ‘ Join data MDT (S,G) group pool (Y/N):

Use SUT (or RR) IP address as source -or- Use IP address as source -or- Manually configure IP source addresses

Local traffic sources
Edge port: 201/4
Include edge ports as destinations (Y/N): (unchecked)

Transmit from all CEs -or- Transmit from selected CEs:
Selected CEs:

Use CE link address -or- Use ALL routes advertised by E-BGP —or- Use ____ host addresses on E-BGP networks incr__

First group address: 233.0.0.1 Increment: ‘ Groups per CE: 1
Unique groups each CE (Y/N): Increment:

Create send/receive register (S,G) group pools (Y/N): (checked)

Name prefix: IP packet length: Min: ‘ Max: ‘ Incr:
IP bandwidth: % of maximum -or- Packets/sec -or- Mb/sec:




Table 3. Remote traffic sources

Remote traffic sources

Core port: 202/2

Transmit from all PEs (Y/N): (checked) ‘ PE router:

Transmit from all VRFs -or- Transmit from selected VRFs:

Selected VRFs:

First group address: 234.0.0.1 Increment: Groups per VRF: 1
Unique groups each VRF (Y/N): Increment:

Unique groups each PE (Y/N): Increment:

Use data MDT (Y/N):

Data MDT group address:

Name prefix ‘ IP Packet Length:

Min: ‘ Max: ‘ Incr:

IP bandwidth:

% of maximum -or- packets/sec -or- Mb/sec:

Join PIM group pools (local CE)

Local CE -or- Remote CE: Local CE

Edge Port: 20%

All VRFs -or- Selected VRF: Selected VRFs:
First group address: 234.0.0.1 Increment: ‘ Groups per local CE: 1
Unique groups for each local CE (Y/N): Increment:

Join group pool upon creation (Y/N):

Enable (S,G) joins (Y/N):

Include sources from other edge ports (Y/N):

Define multiple group address ranges (Y/N):

Number (of address ranges):

Increment:

Join PIM group pools (remote CE)

Local CE -or- Remote CE: Remote CE (selected)

Core Port: 202/2

All PE routers (Y/N): PE router:
First group address: 233.0.0.1 Increment: ‘ Groups per remote CE: 1
Unique groups for each remote CE (Y/N): Increment:

Join group pool upon creation (Y/N):

Enable (S,G) joins (Y/N):




Detailed Procedures (Basic MVPN Topology)

These procedures describe the steps to configure the Basic Multicast VPN Topology
described above.

The N2X test ports used in these detailed procedures are simulated and correspond to the
actual test ports as follows:

Edge port 201/4 = 6501/1 and Core port 202/2 = 6501/2

N2X packets & protocols

1.
2.

Launch an N2X test session and select two tri-rate Ethernet test ports.
In “Physical Layer” select interface type of SFP
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Multicast VPN QuickTool launch and common parameters

1. Launch the Setup Multicast VPN Topology QuickTool by clicking on “Applications”
then navigating the QuickTests menu to Tools — Protocol, then double-click
“SetUpMulticastVpnTopology”...
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2. Click on the “Configure Tool” tab the begin the “Common Paramters” tab...

% Set Up Multicast VPN Topology

Eil=  Help

Dverview ] D escription ] Configure Session tEDI"fIQUfE Tool I TestLog 1

Commen Parametsrs ] Local CEz I Frovider Core Topology ] Simulated PEz & Remote CEs I Local Traffic Sounces I Fiemaote Traffic Sources ] Jain PIb Group Pools 1

— Part selection — Multicast ¥FN implementation option:
Edge ports hm A0 Wersion: draft-rosen-vpn-mcast-08.txt -
A% number:

100
SUT PE loopback address [or route reflector): |192.18.1.1

¥ Advertize VRFs via BGP

Core ports: [10241 10272

¥ Use Type 2 2B pte A5H
i IP version selection

¥ Advertize MDT capability in BGP open message

AFL 1
SAFI: BB

v IPud ™ IPvE

Back < | Next> | Exit |

Test stopped

[Wersion .05 [TckTk 83,4

3. Under “Port Selection” define the Edge ports that will emulate CEs and Core ports that
will emulate PEs...

- Port gelection

Edge parts: IEED'I A

Core portg: |5501 2




4. Select the draft Version 6 (draft-08 advertises MDT AFI/SAFI which are not needed in
this example). Note that the “Advertise VRFs via iBGP” and “Use Type 2 2-Byte ASN”
checkboxes are enabled by default...

Multicast WPM implementation options

Wergion: draft-rosen-vpn-me: m -

A5 number: 100
SUT PE loopback address [or route reflector); [192.18.1.1

v Advertize WRFs via iBGP

W Use Type 2 2-Byte ASN
-

5. Specify the AS number for the BGP core and_SUT PE loopback address, which may also be
a BGP route reflector, that peers with the emulated PEs...

AS number: 13373
SUT PE loopback address [or route reflector]: | 132.168.0.639

6. Click Next to complete “Common Parameters” tab...

% Set Up Multicast VPN Topology

File  Help

Owerview I Description 1 Corfigure Session  Configure Taal ] Test Log ]

Common Parameters } } ] ] ]

Port selection Multizast ¥PN implementation options

Edage ports ‘5501 A Wersion: |drafl-rnsen-vpn-mcast-l]E bt ﬂ
AS number: 13373

Core poits: ‘5501 ] SUT PE loopback address (o route reflector]: |192.168.0 69

¥ Advertise YAFs via BGP

[¥ Use Type 2 2-Byte ASH
IP wersion selection

-
W IPvd E -
| ' Next » I Exit |
Test stopped [ersion 3.05 [Tel/Tk 8.3.4

7. The next pop-up allows cleanup from previous configurations...

M Please confirm

< y Do you want the session cleaned up (all traffic, BGP and PIM sessions, ¥PM definitions, multicast group pools and source pools removed) befare
\dJ
continuing?

No Cancel
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Multicast VPN QuickTool local CEs parameters

1. Begin setup of the “Local CEs” tab by clicking on the “Add CE Routers” button. In this
example only one CE will be added. However larger topologies may add CEs on several ports
and on sub-interfaces (VLANs, PVCs, etc.) within ports that have been setup prior to running
the QuickTool...

% Set Up Multicast VPN Topology (server: LocalHost)

File Help

DOverview | Description | Configure Session  Configure Tool I TestLog |

Common Parameters  Local CEs 1 Provider Core Topology 1 Simulated PEs & Remate CEs ] Local Traffic Sources 1 Remate Traffic Sources I Juin PIM Group Pools

i Local CE router

Edge Port | Humber Of CEs | Sub-interface Range | First AT # Increment | First IF Address | Last I Address | First RP Address | R WPH Inor | Last AT | E6GF = |

-
4 | »
Add Edit Fiemove
CE Routers... CE Routers, CE Routers
y

Back < | Mext » | Exit |

Test stopped Version 3.05 |Tel/Tk 8.3.4

2. Start by selecting the Edge port...

Add CEs (PIM-C Instances)

— Local CE
IP wersion: @& |Ped C IPuE

Edge port: IEEUT -
First route target: |1 ao:1
Increment: ID:1

| I Define VPN RP address

First RP address: I
I™ Unique PP per PN Increment r":l

- [T Define unicast addresses advertised by E-BGP

First unicast WP route: | JI
Mumber of routes per YPM: |1 oo

™ Unique rutes per PR Increment .."I
First tester AS number: IZDDU I™ Unique tester 45 per YPM incr by 1]

| Sub-interface | 1=
Select
All
Select
Mone

-

Cancel |

3. Specify the First route target and RT Increment. Note that this value will be re-used in
other parts of the setup...

First route target: 1397533800

Increment: IEI:1

1"




4. Enable the Define VPN RP address and enter the First RP address. For this example, leave
the Unique RP per VPN box unchecked, but this will allow incrementing the RP with
multiple VPNs. The VPN RP address represents the customer RP in a real CE device, where
each can be a sub-interface on a single CE device...

[v Defing ¥PN RP address

Firzt RP address: |192.1 B2.2.69
[ Unique BP per WPN

5. Optionally the definition of unicast addresses can be enabled (not used in this example) in
order to advertise via E-BGP from Local CE to SUT PE. If enabled, the unicast routes are
specified that will act as traffic source addresses and allow scaling the number of routes
per VPN, either uniquely or not, and with unique AS numbers and selected sub-interfaces...

[ Define unicast addresses adwvertised by E-BGP

|
—

6. Click OK to complete “Add CEs (PIM-C Instances)” ...

7. Click Next to complete “Local CEs” tab...

File Help

Overview ] Description ] Configure Session  Configure Toal I Test Log ]

Comman Parameters  Local CEs ] ] | I

Local CE routers

Edage Port | Mumber Of CEs | Sub-interface Range | Fir
E501./1 1 [IPv4] a1 13

=
=
4|

Add E dit Remove
CE Routers... CE Routers... CE Routers

Back < || Mext > I Exit |

[Wersion 2.05 [TelTk 8.3.4
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Multicast VPN QuickTool provider core topology parameters

1. Begin setup of the “Provider Core Topology” tab by clicking on the “Setup Topology”
button...

% Set Up Multicast VPN Topology (server: LocalHost)
Eile Help

Overview | Descripion | Configure Session  Configure Toal ] TestLog |

Common Parameters ] Local CEs  Provider Core Topology I Simulated PEs & Remote CEs I Local Traffic Sources I Remate Traffic Sources ] Join PIM Group Poals

i Provider core tapalagy
Core Part | Interface Address | Router I | Neighbor Address | RF Address | IGF [ 4rea 1D | SUT Router ID | Tester Router ID | Tester System 1D | MPLS Frotc |

-

[ B
Setup Edit Remove
Topalogy. Topolagy. Topology

Back ¢ | est > | Exit |

4

[wersion 3.05 [Tel/Tk 8.3.4

2. CONTINUE HERE-----Start by selecting the Core port...
3]

Setup Topology

— Pravider core topology

Core part: |55m 12 -
Interface address: |1 01321590
Meighbor address: |1 0192189

— PIM-F instance
Fouter I0: I‘ID.‘ISZ‘I.SD
RF address: I‘I 0.192.1.89

[ UselGP

+ O5FF 1515

Area D ID.D.D.D
SUT router 10 |192.1880.89
Tester router 10 |1D.192.1.SD

MNetwark tpe: |Broadcast j ¥ Default

[~ UseMPLS
& LDP € RSvP

Cancel |

3. Define the N2X Interface (IP) address and SUT Neighbor address for PIM and the IGP...

Interface address: |1 0.1921.90

Meighbor address: I'I 01921.83

4. Specify the N2X PIM Instance Router ID and PIM RP address in the connected router(s)...

PIM-F irstance

Fouter [D: |1D192.1.SD
RP address: |1 92.165.0.2

13



5. Select OSPF, set the Area ID, set the N2X Router ID and OSPF Network type. If “Use IGP”
is not checked, then static routes to the simulated PE routers and the P router will need to
be defined on the directly connected SUT interface.

v UzelGF

&+ 05FF 1515

Area D IEI.EI.EI.EI
SUT rauter 1D |192.1EE.EI.EI
Tester rauter |0 |1 0.192.1.90

Metwark, type: Point-to-poin [ Default

6. Enable MPLS signaling and select LDP (or RSVP). Note, MPLS is only required if unicast
VPN traffic is also required. To create a Multicast VPN topology, MPLS is not required.

¥ Use MPLS

“ LDP o RSVP

7. Click OK to complete “Setup Topology”...

8. Click Next to complete “Provider Core Topology” tab...

* Set Up Multicast VPN Topology (server: LocalHost)

File  Help

Owerview ] Description I Corfiguie Session  Configure Tool ] Test Log I

Comman Parameters I Local CEs  Frovider Core Tapalogy 1 Simulated PEs & Femate CEs ] Laocal Traffic Sowces ] Remote Traffic Sources ] Jain PIM Group Pools 1

— Provider core topology

Core Part | Interface Address | Router ID Meighbor Address | AP Address | IGP | Area D | SUT Router ID | Tester Router [D | Tester System [D | MPLS | )

B501/2  10.1321.80 10192190 10.1921.89 OSPF 0000 192168.0.8 10.192.1.90

Setup Edit Remave
Topalogy... Topology... Topology

=
2l | e

Back < | ‘ Next > Il Exit |

[ersion 2.08 [TeliTk 8.3.4
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Multicast VPN QuickTool simulated PEs and remote CEs parameters

1. Begin setup of the “Simulated PEs and Remote CEs” tab by clicking on the “Add PE
Routers™ button...

% Set Up Multicast VPN Topology (server: LocalHost)

Eile Help

Overview | Description | Configure Gession  Canfigure Tool I Testlog |

Common Parameters ] Local CEs I Provider Core Topology  Simulated PEs & Remate CEs ] Local Traffic Sources 1 Remote Traffic Sources ] Join PIM Group Foals I

i PE routers (BGP peers)

Core Port | PE IP ddress | Nurber 0fVPNva VAFs | First vPNva AT 7 Increment | First Uricast YPHyvd Route | Increment Per PN | First VPNva AP Address | 4|

&l
< ol

Add Edit Remove
PE Routers... PE Router PE Routers

Back < | Newt > | Ezit |

[Wersion 3.05 [Tel/Tk 8.3 4

2. Start by selecting the Core port...

AddPERouters ____[¥
~ PE router

Bt |

Murmber of peers: |2_

First IP* address: IW Increment /2 |24—

First IGP link address (1SPF) [2170 Incementss  [24

AS number: W

5UT for toute reflectar] IP address:  [157 160060

WAF version M IPv4 I~ IPvE

— Remote CE

WPNw4 YRFs | WPNvé Default MDTs | YPMwd Data MDTs | Vo virs | verah

Nurmber of YRFs P
Lacal preference path attribute: I‘IEIU—
First route target [0 Increment/: [0
Last route target: W

7 Unicast VPN roul

First unicast WPN route:  |101.0.1
Increment /. 24

¥ Unique VPN routes Inciement per VPN /. |24

i [ Define YPM AP address

First RF address:

I™ Unique AP for each YPN  Increment per ¥PN 2 I

Cancel

3. Set the number of peers (PEs) to one and the first PE IP address and define the first IGP
link address to be added into the IGP grid in the N2X...

Number of peers: |1
First IP address: I'ISZ.'IBS.U.BD Increment /: |24
First IGP link address [0SPF): |12.1 .0 Increment /: |24
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4. Click on the “VPNv4 VRFs” tab...

Remote CEs

YPNwd YRFs | VPMd Default MDTs | WPHv4 Data MDTs |

5. Specify the number of VRFs, the Local preference, First route target and Increment...

Murnber of ¥RFs: ,17
Laocal preference path attribute: ’1007
First route target: ,m Increment IT
Lazt route karget: ,7

6. Specify unicast routes to be advertised by the CE, set the Increment, if the routes are

unique and the increment per VPN (increments only apply if Number of VRFs is more than
one)...

Unicast WPN route

First unicast WYPH route:  |10.1.0.1
Increment 4 24

W Unigue YPN routes Increment per WPM /2 |24

7. Enable VPN RP address, then define the first RP address (enable unique RP for each VPN
if more than one)...

v Define VPN RP address

Firzt AP address: 1392.168.2.69

[ Unigue RP for each Y¥FN

8. Click on the “VPNv4 Default MDTs" tab...
Remate CEz
VPHNya VRFs (¥PNvd Defaul MDT5) | YPKv4 Data MDTs | |
Default MOTs

First default MOT: 239.1.331 Increment /: 32
Last default kD T:

[+ Join default MOT group pool

|w

(* PIM-5M [shared tree using [*.G] joing and source registration]
" PIM-S5M [source tree using [5.G] joing]

-

ST XX KE—

~

9. Define the First default MDT (increment does not apply)...

Firzt default MOT: |23!§I.'I 3 Increment 32
Last default MDT: |
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10. Select PIM-SM (or PIM-SSM and select source address method)...

% PIM-SM [shared tree using [*G) join: and source registration)
™ PIM-55M [zource ree using [5.5G] joing]

= Use SUT [or route reflector] IP address as source

 Usze I'I.'I.'I.'I as [P zource address

" Manually configure IP source addresses:

Detault MOT I |Pv4 Source Address bl
2331331

11. Select PIM-SM (or PIM-SSM and select source addresses) then click on “VPNv4 Data

MDTs"...
— Remote CE=
YPNvdYRFs  YPhwd Defaul MDTs ]] YPMYEVRFs | YPNu
— Default MDTs

First default MDT: |239.1.33.1 Incremert /: |32
Last default MDT: |239.1 331

v Join default MOT group pool
" PItd-SM [shared tree using [%,5] joinz and source registration)
 PIM-55M [source tee using [5.G] joins)

% Usge SUT [or route reflector] 1P address as source

& Uz I'I.'I.'I.'I as IP zource address

£ Manually configure IP source addresses:

Default MDT | IPvd Source Address -
2331337

12. The “VPNv4 Data MDTs"” parameters are not used in this example, so click OK to
complete “Add PE Routers”...

— Femate CE
YPNvE VRFs | WPHva Default MDTs  (WPNud DataMDTs)| et vire | venub]
— Data MDT

[~ Diefine data MDTs

First data MDT I— )
range: 233110 Increment & |24
Data MODTs per WRF: |1 -

Last data MDT
range:

|2331.1.0~ 2331.1.0
[~ Enable data MDT [5,5) aroup pool
[~ Join data MDT [5.5) group pool

% Use SUT [or route reflectar] IP address a5 source

s I‘I.W.‘I.] a5 |P source address

€ Manually configure IP source addresses:

Data MOT I IPvv4 Source Sddress =
233110

'T'I
4 | »

=
‘_] Cancel |
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13.  The next pop-up allows the Routing Engine to be started. Click “Yes” to start all
protocols and open LSPs or click “No” to start manually in the N2X GUI...

= Start Routing Engine...

£,  Opening LSP pools require the Routing Engine to be running.
\'\) Do you want to start the Routing Engine and open the LSP pool?

14. A similar pop-up appears for the default MDT...

= Start Routing Engine...

9 Joining default MDT group pools requires the Routing Engine to be running.
\V Do you want to start the Routing Engine and join the group pool?

15.  Click Next to complete “Simulated PEs and Remote CEs” tab...

# Set Up Multicast VPN Topology (server: LocalHost)

Eilz  Help

Overview I Description ] Configure Session  Canfigure Tool ] Test Log I

Common Parameters ] Local CEs ] Provider Core Topology ~ Simulated PEs & Remote CEs ] Local Traffic Sources I Femote Traffic Sources ] Juin Pk Group Pools I
i_ PE routers [BGF peers]

|| Core Port| PE IP dldr

&5 | Number OF WPRv4 VRFs | First YPHwd BT / Increment | First Lnicast ¥PH w4 Route | Increment Per PN | First YPRva RP Address
T 1349 01 101.0.1 /24 24

|»

152,16

1|

"

Add E dit Remaove
PE Routers.. PE Router... PE Routers

Back ¢ ! lNext)I! Exxit ’

[wersion 3.05 [Tel Tk 834
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Multicast VPN QuickTool local traffic sources parameters

1. Begin setup of the “Local Traffic Sources” tab by clicking on the “Add Sources” button...

*; Set Up Multicast VPN Topology (server: LocalHost)

File Help

Overview | Description | Configure Session  Configure Tool | Test Log |

Common Parameters | Local CEs | Provider Core Topology | Simulated PEs & Remate CEs  Local Traffic Sources | | |

Local taffic

Edge Port | Mumber Of Sources | Subinterlace Fiange | CEs | Number Of CEs | First Group Address | Groups Per CE | Urique Graups Fer CE | Steam Group He &

i

< |
Add
Sources.

Back < | Nest » | Ezit |

[wersion 2.08 [TclTk 834

2. Start by selecting the edge port...

Add Local Traffic Sources

Local traffic source

IF wersion Source addresses
[ONN = S (¥ Use CE link address

o

Coluse 1 |
Select source CEs Group addiesses
Select edge port;  |E5014 ﬂ

First group address: |239.1 812
[ Include edge ports as destinations Rt '?
& Transmit from all CEs Groups per CE: 10
" Transmit from selected CEs [ Unique groups for each CE
-

[ Cieate Send/Receive Register (3.G] group pools

Stream groups

MName prefis: |PvdLocalTraffic
IP packet length: |Fized j Mir:| 128 (bytes]

IP bandwidth |1IJ |‘Z of mazimurm |

Cancel

L

3. Disable “Include edge ports as destinations” and select “Transmit from all CEs”. Note, if
there is only a one edge port as in this example, the option “Include edge ports as
destinations” is irrelevant. Enable this option only if you have more than one edge port in
your test topology and you intend to receive traffic on the other edge ports.

Select zource CEz
Select edge port:  |BR01A1 j

™ Include edge ports a3 destinations
&+ Transmit from all CE =

" Tranzmit fram selected CEs
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4. Source addresses use CE links since E-BGP was previously not enabled at the CE in this

example...

Source addresses
* ze CE link address

~

~

—

—

5. Define the first group address, set the Groups per CE to one, then enable “Create Send/

Receive Register...”

Group addresses

[z232001
2
’1_

[ Unique groups for each CE

Firzt group address:
Increment

Groups per CE:

[v Create Send/Feceive Feaister [5.6) group poclz

6. After reviewing Stream group parameters (unchanged in this example), click OK to

complete “Add Local Traffic sources”...

7. Click Next to complete “Local Traffic Sources” tab...

* Set Up Multicast VPN Topology (server: LocalHost)

File  Help

Overview | Description | Corfigure Session  Corfigue Tacl I TestLog |

Common Parameters I Local CEs I Frovider Core Topology 1 Simulated PEs & Remote CEs

Laocal traffic

Local Traffic Sources

Edge Port | Number OF Sources | Subinterf

ace Range | CE
il

Number Of CEs
1[1Pw4)

First G

oup Addiess
01432

Groups Per CE

Unique Groups Per CE | Strear *
Mo - Overlapping

-
< | »
Add Remove
Sources... Sources
Back ¢ | ' Mext » I‘ Exit |

[version 3.08 [Tel Tk 834
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Multicast VPN QuickTool remote traffic sources parameters

1. Begin setup of the “Remote Traffic Sources” tab by clicking on the “Add Sources” button...

% Set Up Multicast VPN Topology (server: LocalHost)

File  Help

Overview 1 Description ] Corfigure Session  Canfigure Taal 1 TestLog I

Comman Parameters ] Local CEs ] Fravider Core Topaology ] Simulated PEs & Remote CEs ] Local Traffic Sources  Remate Traffic Sources I Jain Pt Group Pools 1
— Remote traffic

Core Portl FE IPAddlessl Mumber OF Sourcesl VHFsI Mumber DfVF!FsI First Group Addlessl Groups Per%YRF | Unique Groups Per VFEFI MDT Addressl gll=

al

Add Remove
Sources Sources

"L

Back ¢ | Mt » | Exit |

[wersion 3.05 [TcliTk 83.4

2. Start by selecting the Core port...

Add Remote Traffic Sources

— Remote traffic sourc

— I wersion

— Group addresse:

P4 IR

— Select source WRFs

First group address: |233.'I 81.2

Core port; [B501/2 - Increment / IT
[ Traremit from all PEs e il IT
PE router: Im ™ Unigue groups for each YRF Increment |24_
& Transmit from all WRFs ™ Unique groups for each PE Incremert IT
© Traremit from selected WRF: I~ Use dataMDT
Foute Target = [rata MOT group address: |1st hd
— Stream group:
Mame prefis: lm
IP packet length Im i | 128 Max'l_ Incrl_ [buytesz]
| | IPbandwidh  [10 [o of maimam ]

Cancel

3. Enable “Transmit from all PEs” and select “Transmit from all VRFs"...

— Select source YRFs
Core port; (65012 A

¥ Tranzmit from all FEs

FE router: |192.188.D.BD =4

& Transmit from all YRFs

€ Transmit from selected YAFs

21



4. Define the first group address then set the Groups per VRF to one...

First group address: |234.D.D.1

Increment |32
Groups per VRF: I'I

[ Urique groups for each YRF Increment /: |24

Increment /: |1 5

[ Unique groups for each PE

[T Use data MDT

Data MOT group address: |1st hd

5. Click Next to complete “Remote Traffic Sources” tab...

% Set Up Multicast VPN Topology (server: LocalHost)

File  Heln

Overview ] Description ] Corfigure Session  Configure Toal I Test Log 1

Common Parameters ] Local CEs ] Frovider Core Topology ] Simulated PEs & Remote CEs ] Local Traffic Sources

Remate Traffic Sources | Join PIM Group Pools ]
— Remote traffic

Core Port | PE IP Address | Mumber Of Sources | WRFs Mumber OF ¥RFs | First Group Address | Groups Per VRF | Unique Groups Per VRF | MDT Ad = |
2 3 1 (IPw4] 234.0.01 432 1

Mo - Overlapping Default

4

mtl

Add Femove
Sources. . Sources

Back ¢ | lNth) Il Exit |

[ersion 2.08 [Tel/Tk 8.3.4
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Multicast VPN QuickTool join PIM group pools parameters

1. Begin setup of the “Join PIM Group Pools” tab by clicking on the “Add Group Pools”
button...

% Set Up Multicast VPN Topology (server: LocalHost)
File  Help

Overview | Description | Corfiguie Session  Configure Tool ] TestLog |

Common Parameters | LocalCEs | Pravider Core Topology | Simulated PEs & Femote CEs | Local Traffic Sources | Remate Traffic Sources  Jain PIM Group Pooks |

Group membership profiles

Part | Group State | Join Sent Fram ‘ FE P &ddress | VRFs ‘ Murnber OF WRFs | First Group Address | Groups ‘ Urique Groups | Increment Per VAF | Jain Type 4

Add
Group Poals.

=
‘ | b

Back < ‘ | Exit ‘
[Version 3.05 |Tcl/Tk 8.3.4
H " "
2. Start by selecting the “Local CE” and then the Edge port...
Add Group Pools E
PIt Group Pool
IP wersion Group addresses ta join
@ IPvd First group address: |235.181.2
Send joins from Increment /: 32
& Local CE ® FonsicEE Groups per local CE 10
E B5011 ﬂ ™ Unigue groups for each local CE
I [ Jain group paol upon creation
,ﬁ ¥ Enable (5G] joins
Select VAF [ Include sources from other edge ports
& Al ~ Select ™ Define multiple group address ranges

TR F [E

=]

Cancel

3. Define the “First group address” and set “Groups per local CE” then click OK to complete
“Add Group Pools” for the Local CE...

Group addreszes to join

First group address: |234.EI.U.'I
Increment £ 32
Groups per local CE: 1

[ Unigue groups for each local CE

[V Join group pool upon creation
[v Enable [5.5) jaine
[ Include sources from ather edge parts

[ Define rmultiple group address ranges

[ [ie
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4. The next pop-up will appear if the Routing Engine was not previously started. Click “Yes” to
start all protocols and open LSPs or click “No” to start manually in the N2X GUI...

M Start Routing Engine...

€ 4 Joining membership group pools requires the Routing Engine to be running.
\Q/ Do you want to start the Routing Engine and join the membership group pool?

5. Continue setup of the “Join PIM Group Pools” tab by clicking on the “Add Group Pools”
button again...

% Set Up Multicast VPN Topology (server: LocalHost)

File  Help
Overview | Description | Canfigurs Session  Configure Taol ] TestLog |
Common Parameters 1 Local CEs | Frovider Core Topology I Simulated PEs & Remate CEs | Local Traffic Sources ] Remote Traffic Sources  Join FIM Graup Poals ]

Group membership profiles

Part Group State | Jain Sent From | PE [P Address | VRF: Murnber OF YRFs | First Group &ddress | Groups | Unique Groups | Increment Pe 4

6507/1-Edge  NotJoined  Local CE 1 IP+4) 234001 /32 Mo

-
< | 3
Add Remove Jain
Group Pools... Gioup Pools Group Pools
Back < | | Exit ‘
Wersion 306 [Tel/Tk 8.3 4

6. Select the “Remote CE" this time. The Core port and other settings can remain at defaults...

Send joins from

™ Local CE f* Remate CE

Core port: E501/2 |
[~ AlPE rauters

PE rauter: 192.168.0.80 x|

7. Define the “First group address” and set “Groups per local CE” then click OK to complete
“Add Group Pools” for the Remote CE...

Group addreszes to join

First group addrezs: |233.D. 01

Inerement /: 32

Groups per remate CE: 1
[~ Urique groups for each remote CE

[+ Join group pool upon creation
[v Enable [5.G] joins
r

. [~
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8. This complete the steps to setup the Multicast VPN Topology. The QuickTool can now either
be minimized or closed. If you intend to continue to modify your mVPN configuration, keep
the QuickTool open and return to it and edit the configuration as required — the new Multicast
VPN topology will be re-created in the main N2X GUI.

CAUTION: If you intend to close the QuickTool, read the next step prior to closing the
QuickTool...

# Set Up Multicast VPN Topology (server: LocalHost)
File Help

Overview | Description | Canfigure Session  Ganfigure Tool 1 TestLog |

Common Parameters | Losal CFs | Frovider Core Topalogy | Simulated FEs & Fiemote CEs | Local Traffic Sourses | Fiemote Traffic Souces  Jein FIM Group Fools

Group membership profiles

| Group tate | Join Sent From | FE IP Addiess | vAFs | Mumber 01 s | First Group Address | Groups | Unigus Groups | Iniement Fe &
dge MNotJoined  Local CE 21 (IPwd) 11/ 1 ]
Notloned  FemolzCE 19 ]

o

-
[ | »

Add Remove Join
Giroup Paoks Group Pooks Group Pools
Bak ¢ ‘ ‘ Esit ‘

[Version 205 [Tl Tk 8.3.4

9. When closing the QuickTool click “No” in the pop-up so the topology will not be deleted in
the main N2X GUI...

M Please confirm

2 Do you want the session cleaned up (all raffic, BGP and PIM sessions, WPM definitions, multicast group pools and source pools remaoved) before
&/ i
continuing?

10. Once the Routing Engine and Traffic have been started, the GUI should show all protocols
in functional states and no loss in the Results statistics.

Note: Some protocol operations may need to be performed, including opening BGP and
joining PIM groups...

= N2X Packets and Protoc ssion 19 (Chris-Mvpn-Demo) On LocalHost
Session Edt Uiew actions k tep
== ‘Setu csults [@] appiications ‘D] B ‘ 3] Options | Ports [ Session ”unn 0303 | B Traffic @ Capure |4 Routing |
Satup =1 setup - Emulation
= Traffic St - | B @ X & ShReshs 1 0eial 2)toa | ActionseFIH -
Bl [ Tester address [5UT Adctess
=2 Emulation "
Narne | Coune| State Aetion Contral| Tester IPv4 | Tesker IPv6 SUT P4 | SUT e
@ summary 5] £3 Port 201)4 {Ethernet-GbE SFP 5) - { deviee {1 Up)
[] BGP-4 Peer ¥ PIM Rouker 1 1 HelloAdiacenk 10,128,69,254 -
[]oP
% ;E’\T [=] £3 Port 202/2 (Ethernet-GbE SFP 5X) - 5 devices £5 Up)
SFBCPA4 1P Internal Peer 1001 pen 192.168.0.80 - 192,168,069 -
==Link Layer ., 2 oPreers 1 operational 192190 - 10192.1.89 -
==Physical Layer.., EOSPFVZ Router 2 1 Full 10.192.1.90 L 10.192.1.89 -
L | 2 PIMRouter 3 1 Heloadiacent 10,152.1,90
S PImRouter 11 1 HelbAdjacent 192.168.0.60 -
ik Realtine
Iy, Histograms
L, N2 Fast Find
i, Capture Anahysi o
|Edniidabialas:
[v] Table
i Results - Realtime
Tools eI EE RN
T Te: R Test Awerage
Ping Test... TwTest R Test| T Test  |RwTest | Theoughput | Throughput Ry Pa:l@tlLaEan:y
rashhoard,.. port / Patkets Packets|Octets  |Octets  |(Mbjs)  |(Mbjs)  |Loss |(u§)
) TestLog. . AlRorts 150607 150607 22580300 27590300  180.722 180722 nfa  81.52
2014 75301 75301 11295150 9487926 90.361 75903 nfa 7.5
201/ : 0
00,361
202/2-5201/4, IPv4RemateTraffic - PE19Z,168.0,80_3, source_address = 10.1.0.1, destination_address =234.0.0.1 75301 75301 11205180 9487026  90.361  75.0M 0 75
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Required Parameters (Blank Form)

Table 4. Required parameters (blank form)

N2X port parameters

Edge port(s): Tester IP: SUT IP: VLAN:
Core port(s): Tester IP: SUT IP: VLAN:
(Optional): Jumbo frames (Y/N):

MVPN QuickTool parameters

Common
Edge ports: Core ports:
IP version (IPv4/1Pv6): Draft version:
AS number: SUT PE loopback (or RR):
Advertise VRF via iBGP (Y/N): Use Type 2 2-Byte ASN (Y/N):
If draft-08 — Advertise MDT in BGP open (Y/N): AFI: ‘ SAFI:
Local CEs
Edge port: First route target: ‘ Increment:
Define VPN RP address (Y/N): Unique RP (Y/N):
First RP address: Increment:
Define unicast addresses advertised by E-BGP (from CE) (Y/N):
First unicast VPN route: Increment:
Number of routes per VPN: Unique Routes per VPN (Y/N):
First Tester AS number Unique tester AS per VPN (Y/N):
Provider Core Topology

Core port :
Interface address (N2X): Neighbor address (SUT):
PIM-P router ID (N2X): PIM-P RP address (SUT):
Use IGP (Y/N): ‘ OSPF -or- ISIS: Area ID:
Tester router ID (N2X): SUT router ID (SUT):
OPSF network type:
Use MPLS (Y/N): LDP -or- RSVP:

Simulated PEs and remote CEs
Core port: Number of peers (PEs):
First IP address (PE): Increment:
First IGP link address (OSPF): Increment:

Simulated PEs and remote CEs — VPNv4 VRFs
Number of VRFs: Local pref PA:
First Route target: Increment:
First unicast VPN route: Increment:
Unique VPN routes (Y/N): Increment per VPN:
Define VPN RP address (Y/N): First RP address:
Unique RP each VPN (Y/N): Increment per VPN:
Simulated PEs and remote CEs — VPNv4 default MDTs

First default MDT: Increment:
Join default MDT group (Y/N): PIM-SM -or- PIM-SSM:

PIM-SSM: Use SUT IP address as source -or- Use IP address as source or- Manually configure IP source addresses
Simulated PEs and remote CEs — VPNv4 data MDTs

Define data MDTs (Y/N): ‘ First data MDT range: ‘ Increment:
Data MDTs per VRF:
Enable data MDT (S,G) group pool (Y/N): Join data MDT (S,G) group pool (Y/N):

Use SUT (or RR) IP address as source -or- Use IP address as source -or- Manually configure IP source addresses
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Table 5. Local traffic sources (blank form)

Local traffic sources

Edge port:

Include edge ports as destinations (Y/N):

Transmit from all CEs -or- Transmit from selected CEs:

Selected CEs:

Use CE link address -or- Use ALL routes advertised by E-BGP —or- Use ___ host addresses on E-BGP networks incr____

First group address: Increment: ‘ Groups per CE:
Unique groups each CE (Y/N): Increment:

Create send/receive register (S,G) group pools (Y/N):

Name prefix: ‘ IP packet length: Min: ‘ Max: ‘ Incr:
IP bandwidth: % of maximum -or- packets/sec -or- Mb/sec:

Remote traffic sources

Core port:

Transmit from all PEs (Y/N): ‘ PE router:

Transmit from all VRFs -or- Transmit from selected VRFs:

Selected VRFs:

First group address: Increment: Groups per VRF:
Unique groups each VRF (Y/N): Increment:

Unique groups each PE (Y/N): Increment:

Use data MDT (Y/N):

Data MDT group address:

Name prefix ‘ IP packet length:

Min: ‘ Max: ‘ Incr:

IP bandwidth:
Join PIM group

% of maximum -or- packets/sec -or- Mb/sec:

pools (local CE)

Local CE -or- remote CE: Local CE Edge port:

All VRFs -or- Selected VRF: Selected VRFs:

First group address: Increment: ‘ Groups per local CE:
Unique groups for each local CE (Y/N): Increment:

Join group pool upon creation (Y/N):

Enable (S,G) joins (Y/N):

Include sources from other edge ports (Y/N):

Define multiple group address ranges (Y/N):

Number (of address ranges):

Join PIM group p

Increment:

ools (remote CE)

Local CE -or- remote CE: Remote CE Core port:

All PE routers (Y/N): PE router:

First group address: Increment: ‘ Groups per remote CE:
Unique groups for each remote CE (Y/N): Increment:

Join group pool upon creation (Y/N):

Enable (S,G) joins (Y/N):
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