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TECHMOLOGIES

Network Testing and Emulation Solutions

Bridged Mode (Non-routed) WanLink

Goal: Allow LANforge-ICE to sit transparently on a network segment by using a Bridged Mode
WanLink to simulate a WAN.

In this test scenario, a LANforge-ICE WanLink is created in Bridged Mode to simulate a WAN

consisting of a DS1 speed (1.544Mbps) link with 20ms of delay in one direction and 30ms of delay
in the other direction.

1. Setup the LANforge Ports so that they have 0.0.0.0 IP addresses. (Bridged Mode WanLinks use ports that have
no IP address because the ports are transparent to the traffic flowing through them.)

A. A: Go to the Port Manager to see what ports are available. In this example, we will use ethl and eth2.
ethO is the management port and cannot be used for WanLinks.

LANforge Manager Version(5.3.6) ) () [
Control Reporting Tear-Off Info Plugins

| Stop All | | Restart Manager | ‘ Refresh | | HELP |

Layer-4 rGeneric rTest Mgr rTest Group rResource Mgr rEvent Log rAIerts rPort Mgr rvAP Stations rMessages \
Status r Layer-3 r L3 Endps r WolP/RTP r’ VoIP/RTP Endps r Armageddaon r WanLinks r Attenuators r File-l0 |

Disp: |192‘168‘10l1239:0 | | sniff Packets | IEI | Clear Counters | | Reset Port | | Delete |
Rpt Timer: |medium (8 s) |V| | Apply | | View Details | | Create | | Modify | | Eatch Modify ‘
All Ethernet Interfaces (Ports) for all Resources.
- Parent
Port |Pha...[Down IP SEC| Alias B RX Bytes RXFbts Pps RX | bpsRX TX Bytes TX Pkts Pps TX
0 192.168.100.106/0 etho 1,605,061 14,1 Total number of packets received by this Interface. | TN
111 |0 [ [e.n.oo 0 |ethl 0 ol 0 0 1,208 16| 0
11.2 | [ [oo.oo 0 |ethz 0 o 0 o 1,208 16| 0
[] Il | [v]

Logged inte: 192.168.100.106:4002 as: Admin

For more information see LANforge-GUI User Guide: Ports (Interfaces)

2. Create a WanLink.
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A. Go to the WanLinks tab

LANforge Manager Version(5.3.6) >) (o) (x
Control Reporting Tear-Off Info Plugins
| Stop All | | Restart Manager | ‘ Refresh | | HELP |
Layer-4 I’Generic rTest Mgr rTest Group r/Resource Mgr rEvent Log rAIerts rPort Mgr rvAP Stations rMessages \
Status | Llayer2 | L3Endps | VolP/RTP | VoIP/RTPEndps | Armageddon | Wanlinks | Attenuators | Filed0 |
Rpt Timer: |fast (1s) |v|Go|Test Manager |all - | Select Al H Start || Switch || Stop || Clear |
[[] Hide Stopped | Display || Create || Modify H Batch Modify | | |
WanLinks for Selected Test Manager
Name | EID | kM|  State | Endpoints (A eB) | PktTkA—=B | PkiTkxA<B | BpsRxB | BpsRxA | Rpt Timer
[4] I [Tl
R AT
All WanLink Endpoints
WPS‘ Name |Run‘ Script Max Rate Tx Pkts Rx Pkts Tv Rate | Tx Drop%| Dropped | Tw-Failed Failed-Late| TX Bytes |
[4] i T¥]
Logged inte: 192,168.100.106:4002 as: Admin
B. Create a WanLink

£

~

x

WL-01 - CrEate,.fModify WanLink

l:l | @j‘ | | oK | ‘ Display WanLink & WanPaths | | Cancel
WanLink Information WanLink Information
Name: fwL-01 [] Pass-Through ] HW Pass-Through
A |CUST0M |'I [ Coupled-Mode kernel-Mode
Endpoint A Endpoint B Resource: |1 (1f0350-10ac) |v
Port: |1 (ethl) |v| |2 (ethz) |v| Rpt Timer: |‘fas‘t TS |v
Transfer Rate: |Tl (1.544 Mbps) |v| |11 (1.544 Mbps) |v| L =
Delay: |small (20 ns) |'||3u (30 ms) |'| Reorder-Freg: |zero (0%) |szero (%) |v‘
PRSI jzero_(o8) |=|[zero (o [~] Dup-Freg: [zere (o) [+ |zero (om) [~
Jitter: |zern (0 us) |v||zern (0 us) |v| S i N | . |l |mi" 1 ‘ - ‘l |
Jitter-Freq: |2ero (%) |v| |zero (2%) |v| )
Reorder Amt: min |1 | ma |20 |m|l! 1 ‘ max ‘20 |
| Script ‘ | Script ‘

A. To simulate a WAN, enter a specific amount of delay or other impairment

B. For this example, enter 20ms of delay for Entry Point A and 30ms of delay for Entry Point B

C. Be sure to set the correct ports and transfer rate for each Entry Point

D. Click OK when done




C. Verify the WanLink was created

LANforge Manager Version(5.3.6)
Control Reporting Tear-Off Info Plugins

| Stop All | | FbstartManager | ‘ Refresh | | HELP |
WARNING: This will restart the server processes!|

Layer-4 I’Generic rTest Mgr rTest Group r/Resource Mgr rEvent Log rAIerts Port Mgr [ wAP Stations | Messages |
Status | Llayer2 | L3Endps | VolP/RTP | VoIP/RTPEndps | Armageddon | Wanlinks | Attenuators | Filed0 |

Rpt Timer: |fast 1s) |v|Go|Test Manager |all - | Select All H Start || Switch || Stop || [clear |
[ Hide Stopped | Display || Create || Modify H Eatch Modify | | Delete ‘

WanLinks for Selected Test Manager

Name | EID | kM|  State | Endpoints (A eB) | Pkt TkA—=B | PktTkxA<B | BpsRxB | BpsRxA | Rpt Timer

WwL-01 6.2 | [v] |[stopped [Wi-01-8 === wL-.. | of o 1,544,000| 1,544,000] 1,00¢

[4] I I

_ . LT Y
WPs Name Run| Script Max Rate Tx Pkts Rx Pkts Tw Rate | Tx Drop % | Dropped | Tx-Failed |Failed-Late| TX Bytes

+  |WL-01-A [1 INone 1,544,000 0 0 0 0 0 0 0 0

+ |[wL-01-B L] INone 1,544,000 0 0 0 0 0 0 0 0

[ »]

[4] i

Logged inte: 192,168.100.106:4002 as: Admin

D. Go to the Status tab and click Netsmith to view the graphical representation of the WanLink

LANforge Manager Version(5.3.6)

Control Reporting Tear-Off Info Plugins

| Stop All | | Restart Manager | ‘ Refresh | | LIELD |

Layer-4 rGeneric rTest Mgr rTest Group rResource Mgr rEvent Log rAIerts rPort Mgr rvAP Stations rMessages \
Status | Layer3 | L3Endps | VolP/RTP | VolP/RTPEndps | Armageddon | Wanlinks |  Attenuators | Filed0 |

License Info Current Users Test Configuration Database
* Admin from:192.168.100.239 . |EILANK |v| | . ‘
Licenses expire in: 343 days. gOUSENERTOM 122 0.0:1
Name: | | Delete ‘
Load Behavior: ‘Choose One |V| | Save ‘
Support expires in: 343 days.
Download DB | | Show Progress ‘
[4] I [ 1] L
4] Il D
wirtual Shelf 1
Resource 1
on (I n e (B ()

MNetsmith

Logged inte: 192.168.100.106:4002 as: Admin




E. This is the general form of a Bridged Mode WanLink in Netsmith. It consists of two 0.0.0.0 IP
addressed ports with a vertical bar between them.

Netsmith configuration for Resource: If0350-10ac(1.1) Version: 5.3.6 v (a) (%

virtual Routers and Connections |~

“\

o,

=
Mgt-etho
1892.168.100.106/24

Right-click/double-click/drag supported u

M Router Port

® B Ports

Stopped FIRE CX

Running FIRE CX

Serves DHCP to incoming requests.
Applies NAT to outgoing packets.
Router supports OSPF

Router supports Multicast

a B EEBN

= ethl eth2 =
ﬁgﬂtg: 2322222 ﬁ:i: 0.0.0.0/0 g WLOL Y

u peerICE CX L =-1ms, 1.544 Mbps ¥ 20 ms, 1.544 Mbps -=

M Edge Port
Collision Domain %

== Stopped WanLink
=== Running WanLink

M phantom/Unknown
1% TX over last 3s

B 1% Drop over last 60s
—— Network Connection
~——Stopped FIRE
——Running FIRE
~—=Peer ICE

——Bridge Active
~——Bridge Configured
~— Parent/Child

4] I [ 1]
WanLinks Show Legend [¥] Fire IPvds Info Print Sync Apply Close
WanLink Names [v] Port Names [] Fire Names Zera-Pv4s apply Progress: 10f ul Cancel Apply

Peer Wanlinks Parents [] Col. Domains []IPvEs
Metsmith Status:
[v] WanLink Config

For more information see LANforge-GUI User Guide: WanLinks (ICE)

Run traffic and verify results.
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A. Right-click on the WanLink and select Toggle WanLink to allow traffic to flow from a transmitting
device to a receiving device

Netsmith configuration for Resource: If0350-10ac(1.1) Version: 5.3.6 v (a) (%
virtual Routers and Connections |~
“\
+
=
Mgt-etho
1892.168.100.106/24
Right-click/double-click/drag supported u
M Router Port
¥ B Ports
= Stopped FIRE CX
® Running FIRE CX
B Serves DHCP to incoming requests.
= Applies NAT to outgoing packets.
* Router supports OSPF
Router supports Multicast
* Router supports BGP ethl Stgzo 0/0 T
Router supports IPv6 .0.0.0‘OIO WL-01 -
= PeerICE CX <-1ms, 1.544 Mbps | pisplay WanLink & WanPaths
M Edge Port . Connect
Collision Domain
=== Stopped WanLink Ly
=== Running WanLink Toggle Wa”'—‘[§
M phantom/Unknown Madify WanLin
B % TX over last 3s Modify Port
B 1% Drop over last 60s Create Ports
——Network Connection Sniff Port
~——Stopped FIRE
——Running FIRE Reset Port
~—Ppeer ICE Delete Port
——Bridge Active Delete WanLink
~——Bridge Configured Delete
~——Parent/Child |
4] I [ 1]
WanLinks Show Legend [¥] Fire IPvds Info Print Sync Apply Close
WanLink Names [v] Port Names [] Fire Names Zera-Pv4s apply Progress: 100% Con

Peer Wanlinks Parents [] Col. Domains []IPvEs
Metsmith Status:
[v] WanLink Config




B. The transmitting/receiving devices can be just about anything that generates and receives traffic such
as a web server and client or a pair of LANforge-FIRE ports.

Netsmith configuration for Resource: If0350-10ac(1.1) Version: 5.3.6 v (a) (%

virtual Routers and Connections |~

“\

+

=
Mgt-etho
1892.168.100.106/24

Right-click/double-click/drag supported u

M Router Port

® B Ports

Stopped FIRE CX

Running FIRE CX

Serves DHCP to incoming requests.
Applies NAT to outgoing packets.
Router supports OSPF

Router supports Multicast

* Router supports BGP

B EEBN

ethl eth2
0.0.0.0/0 0.0.0.0/0

Router supports IPvG _r:WL-Ol
" PeerICE CX n <-1ms, 1.544 Mbps 20 ms, 1.544 Mbps -=
M Edge Port

Collision Domain
=== Stopped WanLink
=== Running WanLink
M phantom/Unknown
1% TX over last 3s h
B 1% Drop over last 60s
——MNetwork Connection
~——Stopped FIRE
——Running FIRE
~—=Peer ICE
——Bridge Active
~——Bridge Configured
~— Parent/Child

4] I [ 1]
WanLinks Show Legend [¥] Fire IPvds Info Print Sync Apply Close
WanLink Names [v] Port Names [] Fire Names Zera-Pv4s apply Progress: 10f ul Cancel Apply

Peer Wanlinks Parents [] Col. Domains []IPvEs
Metsmith Status:
[v] WanLink Config

A. Right-click the WanLink and select Display WanLink



C. View the WanLink display

WanLink Display: WL-01 Manager: 192.168.100.106 vl (a) (%
Endpoint: WL-01-4 (1.1.1.1) Endpoint: WL-01-8 (1.1.2.2)
e [[] 30-sec Averages [[]30-sec Averages L
WAN Speed: 1.544 Mbps TX Rate: 207.778 Kbps WAN Speed: 1.544 Mbps TX Rate: 1.558 Mbps
RX Rate: 207.778 kbps TX Pkts: 2350857 RX Rate: 1.558 Mbps TX Pkts: 33024
Dropped: 0O Duplicated: 0 Dropped: O Duplicated: 0
Reordered: 0 TX Failed: 0 Reordered: 0 TX Failed: 0
4.295 Ghps 4.295 Ghps
16.777 Mbps [ 16.777 Mbps
65.536 Kbps — [ 65.526 Kbps
256 bps [ 256 bps
0 bps 0 bps
Rx Bytes Dropped [Record-Dropped] Rx Bytes Dropped [Rect ropped]
1.544 Mbps 1.544 Mbps
1.158 Mbps 1.158 Mbps
772 Khps o 772 Kbps
286 Kbpz — 226 Kbps
79 KB 0 bps . 75 KB
Backlog Ry Throughput [Recc Ry Throughput [R d] Backlog
WanPaths for WanLink Endpoint: WL-01-A
Name Tx Rate | Disabled| ! | IF | Filter Pattern | Tx Pkts | Rx Pkts| TX Bytes \ RX Elytes| Dropped | Dup Pkts|0(
4] I | g [
WanPaths for WanLink Endpoint: WL-01-B
MName | Tx Rate Disabled| ! | IF | Filter Pattern | T Pkts | Rx Pkts| TX Bytes ‘ RX Elytes| Dropped | Dup Pkts|0(
[« I | [»]
| Display Selected Paths [[] Pause Display | Print | | Modify | | Stop | | Refresh | | Clear | | Close |

For more information see Refer to the LANforge FIRE Cookbook to run traffic.

4. View the WanLinks tab
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Control

Beporting Tear-Off Info Plugins

LANforge Manager Version(5.3.6) ¥) (a) (x

| [stop All | | Restart Manager | | Refresh | | HELP

F Layer-4 rGener\c rTest Mgr rTest Group T/F\esource Mgr r Event Log rA\erts r Port Mgr rvAP Stations r Messages |
Status

r Layer-3 r L3 Endps r WolP/RTP r VoIP/RTP Endps r Armageddon r Wanlinks r Attenuators r File-10

Rpt Timer: |fast (1s) |V|Go|Test Managerlaﬂ—m | Select All || Start || Switch || Stop H Clear |

[] Hide Stopped | Display || Create || Modify H Batch Modify | | Delete |

WanlLinks for Selected Test Manager

Name | EID|kM|  State | Endpoints (AeB)| PkiTxAoB | PkeTxA<B | BpshxB | BpsRxA | Rpt Timer |

WL-01

5.2 | ] [Run [WLD1-A === WL-... | 53,510| 479,506] 1,544,000] 1,544,000] 1,000

Tx Drop % | Dropped | Tx-Failed |Failed-Late| TXBytes | RX Bytes

Name Run Script Max Rate Tx Pkts
'WL-01-A MNone 1,544,000 479,506 63,516 1,545,125 0 0 0 0]42,183,816) 5,588,544
'WL-01-B MNone 1,544,000 63,510 479,512 206,004 0 0 0 0| 5.588,016/42,184,344

i [ v]

WPs
+
+

[4]

| Logged into: 192.168.100.106:4002 as: Admin

A. Selecting a WanLink automatically selects the WanLink Endpoints on the bottom panel

B. Scroll to the right on the bottom panel to note the Serialization Delay (delay injected by LANforge to
account for packet size and transfer rate). Also, the WanLink must have a high enough transfer rate to
pass all the traffic. In other words, if a layer-3 connection is sending 100Mbps of traffic, the WanLink
must allow at least 100Mbps transfer rate

C. In this case, SD = (1514 bytes * 8 bits/byte) / 1.544Mbps = 7.8ms

D. The total delay as experienced by the transmitting/receiving device is the sum of the WanLink
configured delay and the serialization delay which in this case would be about 28ms in one direction

and 38ms in the other.

For more information see LANforge FAQ: Serialization Delay
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