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TOE100G-IP 4 Session Demo Instruction

Revl1l.0 11-Mar-22

1 Overview

This document shows the example to run multi-session TOE100G-IP demo with 4 instances by
using two test environments. First is run by using one FPGA board transferring TCP data with
TestPC which runs test applications for transferring TCP data via 100Gb Ethernet. Test
performance on the first environment is limited by the resource of TestPC. Second is run by using
two FPGA boards for transferring 100Gb Ethernet data to each other. Using two FPGA boards
including TOE100G-IP achieves the best performance for transferring TCP data via 100Gb
Ethernet.

In the document, topic 2 shows the example to set up 100Gb Ethernet card on TestPC to get the
good performance for transferring data via 100Gb Ethernet when running the test by using the
first test environment, FPGA and Test PC. Topic 3 shows the example console and test result
when running under the first test environment. Finally, topic 4 shows the example console when
running the second test environment, FPGA and FPGA. More details of each topic are described
as follows.
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2 PC Setup

Before running demo, please check the network setting on PC. The example for setting
100Gb Ethernet card is described as follows.

2.1 IP Setting
U Ethernet6 Properties X Internet Protocol Version 4 (TCP/IPv4) Properties X
Networking  Sharing General
Connect using: 100-Gb LAN connection 4 You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
I & Mellanox ConnectX-6 Adapter for the appropriate IP settings.
(O Obtain an IP address automatically
This connection uses the following items: @ 1se the following 16 address:!
o et for Microscft Networks 2 IP address: (192 . 168 . 100 . 25 O
) % File and Printer Sharing for Microsoft Networks
B Nocap Packet Driver (NPCAP) Subnet mask: | 255.255.255. 0
V] %9QoS Packet Scheduler 2
Default gateway: : . ;
2P irtemet Protocol Version 4 (TCP/IPv4) T I |
L] Microsoft Network Adapter Muttiplexor Protocol
v s Microsoft LLDP Protocol Driver v Obtain DNS server address automatically
< > (® Use the following DNS server addresses:
intal... Uninstal [ Poperies_] q Preferred DNS server: = = = |
Description Alternate DNS server: l . 3 . I
Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication . .
across diverse interconnected networks. [ vaidate settings upon exit Advanced...
Cancel
— o o ]

Figure 2-1 Setting IP address for PC

1) Open Local Area Connection Properties of 100-Gb connection, as shown in the left
window of Figure 2-1.

2) Se |l e CR/IPVi4To d thaen click Properties.

3) SetlP address =192.168.100.25 and Subnet mask = 255.255.255.0, as shown in the right
window of Figure 2-1.
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2.2 Frame Setting

U Ethernet6 Properties X Mellanox ConnectX-6 Adapter Properties X

Networking ~ Sharing General Advanced Driver Details Events Power Management

Connect using: The following properties are available for this network adapter. Click
the property ant to ch the left, and then select its value
[ Mellanox ConnectX-6 Adapter c pi s you want to change on s v
P : Value:
‘D”;"'x — T -
This connection uses the following items: Enc;psdated Task Offload A |9014 < I
£ Client for Microsoft Networks A g'losva;ésdation Overhead
U File and Printer Sharing for Microsoft Networks

U Npcap Packet Driver (NPCAP)
T QoS Packet Scheduler

rge Send 3 Pvd
MY Intemet Protocol Version 4 (TCP/IPv4) Lo S Do\ (",ze)
[J s Microsoft Network Adapter Multiplexor Protocol Maximum number of RSS Processc
2 Microsoft LLDP Protocol Driver v Maximum Number of RSS Queues
< > Network Address
Network Direct Functionality
- NVGRE Encapsulated Task Offloa Vv
Install... ’ Uninstall ; Properties
Descriot

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

e o ][ conce

Figure 2-2 Set frame size = Jumbo frame

1) On Local Area Connection Properti eBgue2-2dow
2) On Advanced Tab, selSett Va@dlDuebboP&aoORaedoByt ¢

support or setvalue t o A Di s a Blunda Eramé suppor) asrshown in the right
window of Figure 2-2.
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3) Se |l eFw Coitroloand set value to Misabledg as shown in the left window of Figure

2-3.
4) Sel ect il
Figure 2-3.

nterrupt

5 Click AOKO button

O save and exit al |

Mo d e r a td as shawn i thelright windowoa | u

set

Mellanox ConnectX-6 Adapter Properties

on the right.
Property:

X

General Advanced Drver Details Events Power Management

The following properties are available for this network adapter. Click
the property you want to change on the left, and then select its value

DcbxMode A
Encapsulated Task Offload
sulation Overhead

Interrupt Moderation

IPV4 Checksum Offload

Jumbo Packet

Large Send Offload V2 (IPv4)

Large Send Offload V2 (IPv6)
Maximum number of RSS Processc
Maximum Number of RSS Queues
Network Address

Network Direct Functionality

NVGRE Encapsulated Task Offloa Vv

Value: @
| Disabled

[ok ][ cance

Mellanox ConnectX-6 Adapter Properties

General Advanced Driver Details Events Power Management

The following properties are available for this network adapter. Click
the property you want to change on the left, and then select its value

on the right.
Property:

Value:

DcbxMode A
Encapsulated Task Offload
Encapsulation Overhead

Flow Control

IPV4 Checksum Offload

Jumbo Packet

Large Send Offload V2 (IPv4)

Large Send Offload V2 (IPv6)
Maximum number of RSS Processc
Maximum Number of RSS Queues
Network Address

Network Direct Functionality

NVGRE Encapsulated Task Offloa V¥

Disabled

oy e

Figure 2-3 Set Flow Control and Interrupt Moderation
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2.3 Power Option Setting

1) Open Control Panel and select Power Options as shown in the left window of Figure 2-4.
2) Change setting to High Performance as shown in the right window of Figure 2-4.

[E2 All Control Panel Items - [m} X

4 E» Co.. » AllCo. v 0 Searc

Adjust your computer’s settings Viewby: jeic

Q) QuickTime (32-biy

@ Recovery

Control Pffiel Home

Choose what the power
buttens de

Create a power plan

@ Choose when to turn off the
display

. Change when the computer
sleeps

See also

User Accounts

Choose or customize a power plan

)
&3 Phone and Modem
w — 1
Power Options
= Power Options - o X
[,] Programs and Features @ P
» Control Panel > All Control Panel ltems > Power Options v Search Control Panel

A power plan is a collection of hardware and system settings (like display brightness, sleep, etc.) that manages

how your computer uses power. Tell me more about power plans

Preferred plans
() Balanced (recommended)

Change plan settings

Automatically balances pefformance with energy consumption on capable hardware.

(@) High performance
Favors perfformance, but may use more energy.

Change plan settings

Show additional plans

Figure 2-4 Power options
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3 Testresult when using FPGA and TestPC
3.1 Display TCPIP parameters

Select 6 0 &chetkaurrent parameter in the demo. There are two groups of the parameters,
i.e., common parameters which are shared for all session and session parameters which are
set to each session individually. Typically, it is recommended to set initialization mode =
fClient modeofor running FPGA and Test PC. Fixed-MAC mode can be run if the user knows
the MAC address of Test PC.

Client Mode Fixed MAC Mode
I

Common parameters ‘

= -
- ENABLE = ENABLE ‘ Common parameters
FPGA MAC address = Bx@BB102030405 = Bx000102038485
LP = 192.168.100.42 | = 192.168.100.42 |
unber of target =1 =1 N
+ +
i Target IP addr | Mode i Port CFPGA->Target) i | Target MAC addr ! Target IP addr ! Mode ! Port (FPGA->Target) |
| 192.168.100.25 ! CLIENT i 60860 -> 61600 | ' 1! p.25 | X 000 - o !
H | “PIXED |  <oo0L —> cisol | i |8x554433221168 |1 192.168.108.25 : 60000 -> 61000
] { FIXED | 68982 -> 61882 | ] i ! TFINED !  6o@@2 —> 61882 !
! ! FIXED ! 68803 -> 61883 ! H H ! PIYED !  6o@@3 -> 61803
+ ' i i i J ¥y ;

I_l Session parameters

——- TOE18B8G-IP 4 Session me

‘ Session parameters

(@1 : Display TCPIP parameters -—— TOE1@8G-IP 4 Session menu -—

[11 : Reset TCPIP parameters [B] : Display TCPIP parameters

[2]1 : Half duplex Test (TOEIP - Target) [1] : Reset ICPIP parameters

[31 : Full duplex Test (TOEIP {-> Target) [2]1 : Half duplex Test (TOEIP - Target>)

[3]1 : Full duplex Test (TOEIP <{-> Target)

Figure 3-1 Display current parameter result

1 Common parameter: There are four common parameters.

1) Window Update Gap: Set threshold value to transmit window update packet. Valid value
is 0x00 7 Ox3F (0-63). The unit size of threshold value is 1 Kbyte. Default value is 0
(disable window update feature).

2) Reverse Packet: This flag is enabled to allow the IP sending the retransmitted packet
when IP waits Windows update packet returned from the target for long time. Default
value is ENABLE.

3) FPGA MAC address: 48-bit hex value to be MAC address of FPGA. Default value is
0x000102030405.

4) FPGA IP: IP address of FPGA. Default value is 192.168.100.42.

Note: This value is used to be server IP address parameter for test application on PC.

Before displaying Session parameters, the number of target devices set by user is displayed.

The example shows one target applied, so the same Target MAC address and Target IP
address are set to all sessions.
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While the initialization mode of the first session of each target device can be selected, the rest

sessions of the same target device are automatically set to be Fixed MAC mode. The details of
Session parameter are described as below.

1 Session parameter: There are three or four session parameters, depending on mode.

1) Target MAC address (displayed when running Fixed MAC mode only): 48-bit hex value to
be MAC address of the target device. Default value is 0x554433221100.

2) Target IP address: IP address of the target device (100 Gb Ethernet on PC). Default value
is 192.168.100.25.

3) Initialization mode: TOE100G-IP initialization mode which can be selected to ®&(Server),
Ad.6(Client), or @6(Fixed MAC). To run with PC, please input ® o initialize the IP in client
mode.

4) Port number (FPGA->Target): Port number of FPGA is the left-hand side value and port
number of target device is the right-hand side value. This parameter is assigned to each
session individually. Default parameters of 4 sessions are 60000 - 60003 and 61000 -
61003, respectively.

Note: Port number of FPGA is used to be server port for test application on PC.

To change parameters, user can set by using menu [1].
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3.2 Reset TCPIP parameters

S el e ddareset thélP and change IP parameters.

This menu is used to change IP parameters or send reset to TOE100G-IPs. After selecting
this menu, the current parameters are displayed on the console. User enters 6 x 6  tthe
same parameters while other keys are entered to change parameters. After the parameters
are fixed, all TOE100G-IPs are reset and start the initialization process.

The description of each parameter is shown in topic 3.1 (Display TCPIP parameter) and the
range of each parameter is described as follows.

1) Mo de: | ,/dp or Rotadirdltiélize the IP as client mode, server mode, or fixed MAC
mode, respectively.

Note: When TestPC and FPGA are connected in different network which cannot
communicate by ARP process, it needs to run TOE100G-IP in Fixed MAC mode to set
MAC address manually via the console instead of using ARP process.

2) Reverse Packet: Set ®6to disable or A6to enable this feature.

3) Window Update Gap: Set threshold value to transmit window update packet. Valid value
is 0x00 i Ox3F (0-63). The unit size of threshold value is 1 Kbyte. Default value is 0
(disable window update feature).

4) FPGA MAC address: Input 12 digits of hex value. A d dOxofi a prefiato input as hex
value.

5) FPGA IP address: A set of four decimal digits is separated by i . The valid range of each
decimal digit is 0-255.

6) Number of target: The total number of target device that connects with multiple
TOE100G-IPs. Valid range is 1-4 (Number of TOE100G-IPs in this demo).

After that the user starts setting the parameters of each session.

1) Target MAC address (displayed when running Fixed MAC mode only): Input 12 digits of
hex value. Add AO0Ox0 as ea prefix to input

2) Target IP address: A set of four decimal digits, similar to FPGA IP address. This value is IP
address of Test PC.

Note: Target MAC address and Target IP address for different target devices (when
number of targets is more than one) must be set to different value.

3) Number of sessions: The total number of TCPIP session in this target device. Valid range
depends on the number of targets. For one target device system, the number of sessions
can be setto 1 - 4.

4) FPGA port number of the current session: Valid range is 0-65535.

5) Target port number of the current session: Valid range is 0-65535
Note: Port number of different session in the same target device must be assigned by
different value.

After finishing parameter assignment, the assigned parameters are displayed on the
console. Next, the reset signal is sent to all IPs to initialize the IPs by using new parameters.
Finally, il P i ni ti al i zshown after the BPsnqorhpéete eibalization process, as
shown in Figure 3-2.
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Figure 3-2 Change IP parameter in Client and Fixed-MAC mode result
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