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TECHNOLOGIES Nefwork Testing and Emulation Solutions

Wanlink Queue Discipline

Goal: Setup a WanlLink with an alternate queue discipline.

In this test scenario, the default WanLink queue discipline of FIFO (First In First Out) is replaced with WRR
(Weighted Round Robin) to demonstrate how to setup queuing that will prioritize traffic flows based on
IP ToS.

Note: WRR can only be used with User Mode WanLinks.

1. Setup a WanLink connection.
A. Go to the Wanlinks tab and select Create.

LANforge Manager Version(5.3.7) v (A (x
Control Reporting Tear-Off Info Plugins

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

Layer-4 rGeneric rTest Mgr rTest Group rF\esource Mgr rEvent Log rAIerts rPor‘t Mgr rvAP Stations rMessages |
Status r Layer-3 r L3 Endps r WolP/RTP r VolP/RTP Endps r Armageddon r WanLinks r Attenuators r File-l0 |

Rpt Timer: |fast (1s) |V|Go‘ Test Manager |all - | Select All || Start || Switch || Stop || Clear |
[] Hide Stopped | Display || [Create] || Modify || Batch Modify | | Delete ‘
WanLinks for Selected Test ManagerI :
Name | EID | kM| sState | Endpoints (A« B) | Pkt TxA-B | PktTxA<B | BpsRxB | BpsRxA | RptTimer
[« I D]

All WanLink Endpoints
WPs| Name |F{un‘ Script Max Rate | Tx Pkts | Rx Pkts | Tx Rate |TxDr0p% Dropped | Tx-Failed |Fai|ed-Late| TX Bytes |

[4] i I

Logged in to: localhost: 4002 as: Admin
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B. Enter the WanlLink name, physical ports, base transfer rate, delay, jitter etc...
These impairments will be applied to all traffic on the WanLink.

100Mbps-wan - Create/Modify WanLink

S

b .xa

| Apply || QK || Display WanLink & WanPaths || g-ancel

ol [ - [t ]

WanLink Information

Name: [L00Mbps-wan
Presets: |CUSTOM |v|
Endpoint A Endpoint B

Port: 12 (eth2) | > ||3 (eth3) |~]
Transfer Rate: |1aeH (100 Mbps) |v||1aen (100 Mbps) |v|
Delay: |tiny {10 ms) |v||tiny (10 ms) |v|
Drop-Freq: |zer0 (0%) |v||zer0 (0%) |v|
litter: |zero (0 us) |v||zero (0 us) |v|
litter-Freq; |zero (C%) |v||zero (C%) |v|

C. Select Apply fo create the base WanLink.

For more information see LANforge-GUI User Guide: Creating & Modifying WanLinks
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2. Setup Wanlink for User Mode.

A. Select All to un-hide the other WanlLink config panels.

100Mbps-wan - Create/Modify WanLink ) (=) (%)
I:‘ ‘ [Apply ‘ | oK ‘ ‘ Display WanlLink & WanPaths | | Cancel
WanLink Information WanLink Infarmation =
Name: [L0OMbps-wan [[]Pass-Through []HW Pass-Through
AL |CU5TOM "I [ Coupled-Mode Kernel-Mode
Endpoint A Endpoint B Resource: |1 (jetway-f24) |v
Port: |2 (eth2) ‘v| ‘3 (eth3) |v| Rpt Timer: |fast TS |_
Transfer Rate: |mon (180 Mbps) ‘v| ‘man (100 Mbps) |v|
= = Endpoint A Endpoint B
Be [tiny @10 ns) x| [tiny 10 5s) -] Reorderfreq:  |zero (0%) [=][zero (@) I~ L
Drop-Freg: |zern (0%) "| ‘zero (0%) |'| Dup-Freg: ‘zeru (%) |v||zeru (%) ‘v|
Jitter: |zero (0 us) ‘v”zero (0 us) |v| e - | o |l | . | - ‘1 ‘
Jitter-Freq: |zero (e%) ‘v| ‘zero (6%) |v|
s o [ mee |2U [ e L [ e ‘20 |
‘ Script | | Script |
Endpoint A WAN Paths Endpoint B WAN Paths 1
[ Create-wP il Modify- WP I Delete- WP | 1T Create- WP I Modify-WP I Delete-WP |
Name | Tx Rate |Disab|ed| ! \ Filter Pattern \ Delay| Name | Tx Rate |D\sab\ed| L | Filter Pattern |De\ay|

‘WanlLink Infarmation

CRUAD: b

|'| Test Manager:

Endpoint A
[]ICEcap Replay

Endpoint B
[]1cEcap Replay

Replay File: ‘

| Dump File:

\ Dir

|| Dir |

Loop Replay

—

[v] Loop Replay

=

WanLink Information
|defau\t_tm

Endpoint &
[] Dump Packets

Endpoint B
[] Dump Packets

| Force Packet Gap
[] bropxth
[] Reorder-th

| Force Packet Gap
[ Dropth
[] Reorder-xth

B. In panel 2, un-check the Kernel-Mode box.
100Mbps-wan - Create/Modify WanLink >) () (%)
I:‘ ‘ Apply ‘ | oK ‘ ‘ Display WanLink & WanPaths | | Lancel
WanLink Information WanLink Infarmation =
Name: |/L0OMbps-wan [ Pass-Through [ |HW Pass-Through
e [cusTom I~| [] coupled-Made [JKernelMode
Endpoint A Endpoint B Resource: |1 (jetway-f24) |v
Port: |2 (eth2) ‘v| ‘5‘ (eth3) |v| Rpt Timer: |fas‘t T s |'
Transfer Rate: |mon (180 Mbps) ‘v| ‘man (100 Mbps) |v| -
- - Endpoint A Endpoint B
Delay: |‘tlny LG us) "| ‘tlny {0 ns) |'| Reorder-Freq;: ‘zero (0%) |v||zern (C%) ‘v| L
Drop-Freq: |zeru (e%) "| ‘zeru (0%) |'| Dup-Freq: ‘zero (0%) |v||zero (%) ‘v|
Jitter: |zero (@ us) ‘v”zero (0 us) |v| ror Buist - | n |1 | N | " ‘1 ‘
Jitter-Freq: |ZEI"0 (0%) "| ‘zero (0%) |v|
Reorder Amt: min |1 | ma |20 | min (L | mae ‘20 ‘
‘ Script | | Script |
Endpoint A WAN Paths Endpoint B WAN Paths 1
[ Create- WP Nl Modify- WP I Delete-Wr | 1 Create- WP I Modify-We I Delete-WP |
Name | Tx Rate |Disab|ed| ! ‘ Filter Pattern ‘ Delay| Name | Tx Rate |D\sab\ed| L | Filter Pattern |De\ay|

‘WanLink Information

wanLink Information

\ Dir

Dir | | Force Packet Gap

Loop Replay

—

[v] Loop Replay

=

[] bropxth
[] Reorderxth

CRLMD: | | I Test Manager: |defau\t_tm |v|
Endpoint A Endpoint B Endpaint A Endpoint B
[]ICEcap Replay []ICEcap Replay [] Dump Packets [] bump Packets

Replay File: ‘ | || ‘ | Dump File:

| Force Packet Gap
[ Dropth
[] ReorderXth

4]

C. Select Apply fo change the WanLink.

For more information see LANforge-GUI User Guide: Creating & Modifying WanLinks
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3. Demonstrate the FIFO Queue Discipline.
A. Start the WanlLink, then run traffic through LANforge-ICE ports eth2 and eth3.
Here we are using LANforge-FIRE on a secondary resource to over-subscribe the 100Mbps WanLink with five
30Mbps traffic flows each with a different IP ToS value set fo show that the FIFO WanlLink ignores the ToS bits
by treating all packets equally and processing them in the order they enter the queue.

LANforge Manager Version(5.3.7) >) (2} (%
Control Reporting Tear-Off Info Plugins

| Stap All | | Restart Manager | | Refresh | | HELP |

Layer-4 rGeneric rTest Mgr rTest Group rResource Mgr r Event Log rAIerts r Port Mgr ruAP Stations r Messages |
Status

layer-3 | L3Endps | VolPiRTP | VolP/RTP Endps | Armageddon | Wanlinks | Attenuators | File-0 |

RotTimer: [fast  (1s) | v|Go| Test Manager | select all |[ start |[ stop || quiesce | [Clear |
View |0—500 ‘leo| | Display || Create H Modify | | Delete |
Cross Connects for Selected Test Manager
Name Type State Plt R A Pkt Rx B Bps Rx A Bps Rx B R Drop % A Rx Orop % B| Drop Pkis Al Drop

udp-001-ToS-0 LF/UDP |Stopped 0 0 0 0 0 4] a
udp-002-ToS-64 LF/UDP |Stopped 0 0 0 0 0 0 0
udp-003-ToS-96 LF/UDP |Stopped 0 0 0 0 0 0 1]
udp-004-ToS-128 |LF/UDP |Stopped 0 0 0 0 0 0 a
udp-005-To5-182 |LF/UDP |Stopped 0 0 0 8] 0 0 0
[a] Il [»]

Logged in to: localhost:4002 as: Admin

B. The dropped packet percentages show that even with a high value ToS, no priority is observed.

LANforge Manager Version(5.3.7) >) (a) (%
Control Reporting Tear-Off Info Plugins

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

[ Layer-4 | Generic | Test Mgr | Test Group | Resource Mgr | Event Log [ Alerts | Port Mgr | vAP Stations | Messages |
Status

layer3 | L3Endps | VolP/RTP | VolP/RTP Endps | Armageddon | WanLinks | Attenuators | File-0 |

RotTimer: [fast  (1s) | w[Go| Test Manager [al - | setect Al |[ [tart |[ stop || quiesce || clear |
View |0-500 ‘V|Go| | Display || Create H Modify | | Delete |
Cross Connects for Selected Test Manager
Name Type State Pkt Rx A Pkt Rx B Bps Rx A Bps Rx B Fx Drop % A Rx Drop % B| Drop Pkts Al Drop

udp-001-ToS-0 LF/UDF |Run 30,986 29,019 24,731,675 23,640,798 15753 15.913 5,794
udp-002-ToS-64 LF/UDP |Run 31,203 32,229 25,341,139 26,170,783 4.697 12.647 1SR
udp-003-ToS-96 LF/UDP |Run 24,693 26:359 20,052,738 21,405,667 22.327 28551 8,237 1]
udp-004-Te5-128 |LF/UDP |Run 18,211 18,788 14,787,804 15,256,343 39.887 49.07 14,714 1]
udp-005-To5-192 |LF/UDF |Run 16,050 14,245 12,948,194 11,490,452 49,169 51.644 18,261 2
[a] Il [ ]

Logged in to: localhost: 4002 as: Admin

For more information see LANforge-GUI User Guide: Layer-3 Cross-Connects
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4. Change the Wanlink queue discipline to WRR.
A. Select the Stop All button to stop all connections, then Modify the WanLink.

B.

LANforge Manager Version(5.3.7) >) (a) (x
Control Reporting Tear-Off Info Plugins
| stop . | | Restart Manager | | Refresh | | HELP |
Layer-4 T/Generic rTest Mgr rTest Group rF\esource Mgr rEvent Log rAIerts rPor‘t Mgr rvAP Stations rMessages |
Status r Layer-3 r L3 Endps r VolP/RTP r VolP/RTP Endps r Armageddon r Wanlinks r Attenuators |/ File-l0 |
Rpt Timer: |‘fast (1s) |V|Go‘ Test Manager |all v | Select Al || Start || Switch || Stop || Clear |
[]Hide Stopped | Display || Create || Modify || Batch Modify | | Delete ‘
WanLinks for Selected Test Manager
Name | EID|[kM|  state | Endpoints (AeB) | PktTxA-B | PktTwAe<B | BpsRxE® | BpsRxA | RptTimer
100Mbps-wan  |6.32 | [ | |Stopped |100Mbps-wan-A <... | 1.652,866| 1,652,224 100,000,000/ 100,000,000 1,00¢
[ I [I»]
g0 g3 s e i Endpomts .....................................................................................
WPs MName Run|  Script Max Rate T Pkts Rx Plkts Tw Rate | TxDrop % | Dropped | Tx-Failed |Failed-Late| TX Bytes
+_|100Mbps-w... | [ ] [None 100,000,000] 1,652,224| 2,542,720/98,956,507 35.085 889,687 0 0] 2,501,42...
+_|100Mbps-w... | [] None 100,000,000] 1.652.866] 2,539,975/98,953.254 35.062 887.592 0 0] 2.502.38...
[4] 1l [¥]
Logged in te: localhost:4002 as: Admin

In panel 4, change the QDisc field to the following string:
WRR,2000-0-255,4000-64-255,8000-96-255,16000-128-255,32000-192-255 for both Endpoint-A and Endpoint-B.
The WRR string format is weight-ToS-mask where higher weights are given higher priority to packets matching
the ToS and bit mask.

Note: Minimum weighting should be equal to or greater than your MTU.

100Mbps-wan - Create/Modify WanLink

~

x

[+ ] o ]

‘ Apply H 0K H Display WanLink & WanPaths || Cancel

Endpoint A WAN Paths

Endpoint B WAN Paths

| Create-WP | |

Madify-WP

Delete-WP

[p =

Create-WP | |

Modify-WP

Delste-WP |

Name | Tx Rate |Disablad| L ‘

Filter Pattern

‘ Delay|

Name | Tx Rate |D\sab\ed| L |

Filter Pattern

|De\ay|

WanLink Information

Replay Loss

Replay Loss

WanLink Information

CRUHD: | I Test Manager: |defau\t7tm |v|

Endpoint A Endpoint B Endpoint A Endpoint B

[]ICEcap Replay [JICEcap Replay [[]Dump Packets []bump Packets
Replay File: ‘ | || ‘ | Dump File:

‘ Dir || Dir | | | Force Packet Gap [ |Force Packet Gap

Drop-Xth Drop-Xth
Loop Replay Loop Replay LIDrop L brop
[ 1Reorderxth [ 1 Reorder¥th
Replay Latency Replay Latency
|QD\sc: [WRR.2000-0-255,4000-64-] [WRR, 2000-0-255,4000-64-] |

1v]

miin

Range Offset | ma |0

0

| = o

[] chain-to-Next
[1Do Checksum

Corruntion:

Endnaint A

[] Chain+to-Next
[] Do Checksum

Endnoint B

Replay Dup Replay Dup Bledlateiess |AUTU |'| ‘AUTU |"
Replay Bandwidth Replay Bandwidth Backlog Buffer: |"UT0 |'| ‘AUTO |v‘
Corruption: 1 Endpoint A Endpoint B Corruption: 4 Endpoint A Endpoint B
Rate: o Jfo | Rate: o o |
Corruption: |Random Write ‘v‘ |Random Write |v| Corruption: |Random Write ‘v| ‘Random Wwrite |v|
Byte-to-Write: Byte-to-Write:

0

miin

Range Offset | ma ‘0

0

‘ min

=lo

[] chain-to-Next
[1Do Checksum

[] Chain+to-Next
[] Do Checksum

Corruntion: 5

Endnaint A

Endnoint B

C. Select OK to apply changes to the WanLink and close the modify window.

For more information see LANforge-GUI User Guide: Creating & Modifying WanLinks
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5. Demonstrate the WRR Queue Discipline.
A. Run the Wanlink and the same five UDP traffic flows through LANforge-ICE ports eth2 and eth3.

LANforge Manager Version(5.3.7) >) (2} (%
Control Reporting Tear-Off Info Plugins

| Stap All | | Restart Manager | | Refresh | | HELP |

Layer-4 rGeneric rTest Mgr rTest Group rResource Mgr rEvent Log rAIerts rPor‘t Mgr ruAP Stations rMessages |
status | Llayer-3 | L3Endps [ WVolP/RTP_ | VolP/RTP Endps | Armageddon |* Wanlinks | Attenuators | Filedo |

Rpt Timer: |fast 1s) |V|Go‘ Test Manager |all - | Select All || Start || Switch || Stop || [Cleari |
[] Hide Stopped | Display || Create || Modify || Batch Modify | | Delete ‘
WanLinks for Selected Test Manager
Name | ED|kmM|  state | Endpoints (AeB) | PktTxAsB | PkiTxAcB |  BpsRxB |  BpsRxA | RptTimer
100Mbpswan  [6.32 | [ | [Run |100Mbps-wan-A =... | o 0 100,000,000 100,000,000] 1,00¢

= — All WanLink Endpoints

WPs MName Script Max Rate T Pkts Rx Pkts Tx Rate | TxDrop % | Dropped | Tx-Failed |Failed-Late| TX Bytes
+ |100Mbps-w... None 100,000,000 0 0 0 0 4] 0 0 0
+ |100Mbps-w... None 100,000,000 0 0 0 0 0 0 0 0
[4] i I

Logged in to: localhost:4002 as: Admin

B. This time, the higher valued ToS UDP flows are experiencing less drops due to the WRR priorities setup in the
Wanlink.

LANforge Manager Version(5.3.7) >) (a) (x
Control Reporting Tear-Off Info Plugins

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

[ Layer-4 | Generic | Test Mgr | Test Group | Resource Mgr | Event Log [ Alerts |  Port Mgr | vAP Stations | Messages |
Status

layer3 | L3Endps | VolP/RTP | VolP/RTP Endps | Armageddon | WanLinks | Attenuators | File-0 |

RotTimer: [fast (1 s) | w[Go| Test Manager [al - [ select all |[ start |[ stop || quiesce || clear |
iew |0-500 ‘V|Go| | Display || Create H Modify | | Delete |
Cross Connects for Selected Test Manager
Name Type State Pkt Rx A Pkt Rx B Bps Rx A Bps Rx B Fx Drop % A Rx Drop % B| Drop Pkts Al Drop
udp-001-ToS-0 LF/UDF |Run 5,785 3.705 6,763,717 4,331,818 66.944 54.413 17.056 ]
udp-002-ToS-64 LF/UDP |Run 38381 41,833 13,897,326 15,335,956 52.24 43.04 41,741 E
udp-003-ToS-96 LF/UDP |Run 43,067 34,538 15,736,044 12,619,674 44,292 53.409 36,468 E
udp-004-To5-128 |LF/UDF |Run 80,270 62,238 25,151,921 19,501,747 10.9 28.267 FB e é
udp-005-To5-192 |LF/UDF |Run 104,400 77.234 32,449,505 24,003,895 0 15.729 0 1]
[a] Il [¥]

Logged in to: localhost: 4002 as: Admin

For more information see LANforge-GUI User Guide: Layer-3 Cross-Connects
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