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TOE100G-IP on Alveo card Demo Instruction
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1 Overview

This document shows the example to run TOE100G-IP on Alveo card demo by using two test
environments. First is run by using Accelerator system transferring TCP payload data with Test
PC by using 100Gb Ethernet card. The test application must be run on Test PC. Test performance
on the first environment is limited by the resource on Test PC. Second is run by using two
Accelerator systems transferring TCP payload data to each other. The second test environment
can achieve the best performance for transferring TCP payload data via 100Gb Ethernet.

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

Before running demo, please check the network setting on Test PC. The examples for setting
100Gb Ethernet card on two OSes (Windows10 OS and Ubuntu 20.04.1 OS) are shown.

2.1 Windows 10 OS

1) Checking the IP address of the 100G Ethernet card, as shown in Figure 2-1.

;“; Ethernet 6 Properties X Internet Protocol Version 4 (TCP/IPv4) Properties X
Networking ~ Sharing General
Connect using: 100-Gb LAN connection You can get IP settings assigned automatically if your network supports
I this capability. Otherwise, you need to ask your network administrator
5 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:!
" . iii
&3 Client for Microsoft Networks 8 IP address: 192 . 168 . 100 . 25
U File and Printer Sharing for Microsoft Networks
2 ? Npcap Packet Driver (NPCAP) Subnet mask: 255.255.255. 0
v Sched s
QoS Packet UI 1 > Default gateway: : ; ; ]
Intemet Protocol Version 4 (TCP/IPv4)
L] a Microsoft Network Adapter Multiplexor Protocol T
. Microsoft LLDP Protocol Driver v Obtain DNS server address automatically
< > (®) Use the following DNS server addresses:
isal.. Uit q Erefrred DNS server: ]
Description Alternate DNS server: [ ¢ ‘ s ]
Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication [Jvaida z X
across diverse interconnected networks. Validate settings upon exit Advanced...
o ][ conce
OK Cancel

Figure 2-1 Setting IP address on Windows OS

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

i. Select nAPV@B/ land then click Properties.
iii. SetIP 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) Enable jumbo frame to the Ethernet card, as shown in Figure 2-2.

U Ethernet 6 Properties X Mellanox ConnectX-6 Adapter Properties X
Networking ~ Sharing General Advanced Drver Details Events Power Management
Connect using: The following properties are available for this network adapter. Click
the property you want to change on the left, and then select its value
5 Mellanox ConnectX-6 Adapter on the right.
o Property: Value:
H : b i DcbxMode A [o014 2 ]
s connection uses the following items: Encapsulat_ed Task Offload
£ Client for Microsoft Networks ~ Encapsulation Overhead
{ . h ¥ Flow Control
S File and Printer Sharing for Microsoft Networks
% Npcap Packet Driver (NPCAP)
QoS Packet Scheduler TR
PN ntemet Protocol Version 4 (TCP/IPv4) oad V2 (IPv6)
[J . Microsoft Network Adapter Multiplexor Protocol Maximum number of RSS Processc
1 Microsoft LLDP Protocol Driver v Maximum Number of RSS Queues
< > Network Address
Network Direct Functionality
NVGRE Encapsulated Task Offloa ¥
Install... Uninstall Properties
Description

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

[ok ] conce

OK Cancel

Figure 2-2 Set frame size = Jumbo frame

i. On Local Area Connection Pr operti es whnhid@wshaeavoihiheléft A (
window of Figure 2-2.

i.h On Advanced Tab, s e8eetc tV ail JuikBesofofiadobio Erante
support, as shown in the right window of Figure 2-2.
Note: If settingii Di s a, Bumbodrame is not supported and the performance may be
reduced.
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2-3.

3) Disable the flow control and interrupt moderation of the Ethernet card, as shown in Figure

Mellanox ConnectX-6 Adapter Properties X

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: i
DcbxMode A | Disabled
Encapsulated Task Offload

EncaEsulation Overhead

Intermupt 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 v

[ 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 ¥

| Disabled

@.I

Cancel

Figure 2-3 Disable Flow Control and Interrupt Moderation

i. Select fFlow Controlo and set value to isabledq as shown in the left window of

Figure 2-3.

ii. Select finterrupt Moderationo and set value to fDisabledq as shown in the right

window of Figure 2-3.

i. Cl i ck @ OK savebandtexit@alhsettingwindows.
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4) Check the plan of Power options to get the better performance on Windows 10 OS.

[E2] All Control Panel ltems — [m} X
» > Co.. » AllCo... v O Searc

Adjust your computer's settings Viewby: geic

a Phone and Modem
i

\" Power Options
] Power Options — [m] *
[.1 Programs and Features @ P
» Control Panel > All Control Panel items » Power Options v O Search Control Panel
Q QuickTime (32-bit) P
Control PBRel Home .
Choose or customize a power plan
@ R&COVGW Choose what the power A power plan is a collection of hardware and system settings (like display brightness, sleep, etc.) that manages
buttons do how your computer uses power. Tell me more about power plans
Create a power plan Preferred plans
Q 5_"10:35& when to tum off the (O) Balanced (recommended) Change plan settings
isplay

Automatically balances pefformance with energy consumption on capable hardware.
W Change when the computer

sleeps (@) High performance Change plan settings
Favors performance, but may use more energy.

Show additional plans

See also

User Accounts

Figure 2-4 Power options

i. Open Control Panel and select Power Options, as shown in the left window of Figure
2-4.
ii. Change setting to High Performance, as shown in the right window of Figure 2-4.
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2.2 Ubuntu 20.04.1 OS

1)
2)

Open the terminal to start Ethernet interface configuration.
To list the logical name of 100G Ethernet port on Linux terminal, use following command.
>> sudo Ishw -C network

Figure 2-5 shows the results when running the command. fenp1s0fOois the used 100Gb
Ethernet interface.

¢ : Input by user
Linux Terminal | ¢ : Output to user
(base) tkas-user(@tkas-d2101:~$ I sudo lshw -C network
*—network:0 [ 2

description: Ethernet interface
product: MT28908 Family [ConnectX-6]
vendor: Mellanox Technologies
physical id: 0

bus info: pci@0000:01:00.0

logical name: [enpls0£0 | | Logical name of 100Gb

version: 00 Ethemet connection

b
Display a list of
network connection

Figure 2-5 Display logical name of 100G Ethernet port

Linux Terminal I

tkas-user@tkas-d2101:~$ [sudo i1fconfig enpls0f0 192.168.100.25 netmask 255.255.255.0 S
tkas-user@tkas-d2101:~$ [sudo ifconfig enplsOf0 mtu 9000 (4)

tkas-user@Qtkas-d2101:~$ |sudo ethtool -C enplsOf0 adaptive-rx off adaptive-tx off
tkas-userQtkas-d2101:~$ [sudo ethtool -C enpls0f0 rx-usecs 0 rx-frames 1{§>
tkas-user@tkas-d2101:~$

3)

4)

5)

6)

Figure 2-6 IP address and Ethernet interface setting

Type fifconfig <interface> <ipaddr_value> netmask <netmask value>0 to set target IP
address and Subnet mask to the desired port of the Ethernet card.

a) Desired (interface) port of Ethernet card = fenp1s0f00

b) Set IP address = 192.168.100.25, Subnet mask = 255.255.255.0

>> sudo ifconfig enp1s0f0 192.168.100.25 netmask 255.255.255.0

Type fifconfig <interface > mtu <mtu_value>0to set maximum transfer unit over TCP/IP. It
needs to set mtu_value = 9000 to support jumbo frame packet.

>> sudo ifconfig enp1s0f0 mtu 9000

Turn off Rx-Tx latency improvement algorithm by fsudo ethtool -C <interface> adaptive-rx
off adaptive-tx offa

>> sudo ethtool -C enp1s0f0 adaptive-rx off adaptive-tx off

Set the highest rate of Rx interrupt by fsudo ethtool -C <interface> rx-usecs 0 rx-frames 1a
This setting executes PC interrupt every time that PC receives a packet.

>> sudo ethtool -C enp1s0f0 rx-usecs O rx-frames 1
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3 Testresult when using Accelerator system and 100G Ethernet card
3.1 Display TCPIP parameters

Select 6 0 6 checlo current parameter in the demo. There are eight parameters in
Client/Server mode or nine parameters in Fixed MAC mode displayed on the console.

Client Mode Fixed MAC Mode
(8 parameters) (9 parameters)
+++ Current Network Parameter +++ +t+ Current Network Parameter +++
Window Update Gap = 16 Window Update Gap = 16
Mode = CLIENT Mode =({FIXED MAC|
FPGA MAC address = 0x000102030405 IVGA AL addzass = 10xDDILIC0S0005
FPGA port number = 60000 BESA port Bty 8 GO0
_ | Target MAC address = 0x554433221100 |
Target IP = 192.168.100.25 -
wivdat Eork bR 60001 Target IP = 192.168.100.25
SE9¢% Port Bes Target port number = 60001
' Current parameter "
=== BUREIE === ~-- T0E100G-IP menu ---
[0] : Display TCPIP parameters [0] : Display TCPIP parameters
[1] : Reset TCPIP parameters [1] : Reset TCPIP parameters
[2] : Send Data Test (TOEIP -> Target) [2] : Send Data Test (TOEIP -> Target)
[3] : Receive Data Test (Target -> TOEIP) [3] : Receive Data Test (Target -> TOEIP)
[4] : Full duplex Test (TOEIP <-> Target) [4] : Full duplex Test (TOEIP <-> Target)
»> »>

Figure 3-1 Display current parameter result

1) Window Update Gap: Set threshold value to transmit window update packet. Valid value
is O0x00 7 Ox3F (0-63). The unit size of threshold value is 1 Kbyte. Default value is 16
(Window update packet every 16 Kbytes).

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) Mode: Set mode to TOE100G-IP to initialize in Server, Client, or Fixed MAC. To run with
Test PC, please input ® o initialize the IP in client mode.

4) FPGA MAC address: 48-bit hex value to be MAC address of the Accelerator system.
Default value is 0x000102030405.

5) FPGA IP: IP address of the Accelerator system. Default value is 192.168.100.42.

Note: This value is used to be Server IP address parameter of the application on Test PC.

6) FPGA port number: Port number of the Accelerator system. Default value is 60000.
Note: This value is used to be Server port of the application on Test PC.

7) 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.

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

9) Target port number: Port number of the target device to transfer TCP payload data.
Default value is 60001.

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

S e | e ddareset thélP and change IP parameters.

This menu is used to change IP parameters or send reset to TOE100G-IP. After user selects
this menu, the current parameters are displayed on the console. User enters 0 xoduse the
same parameters while other keys are entered to change some parameters. After the
parameters are fixed, TOE100G-IP is reset and start the initialization process.

There are eight or nine parameters to set in this menu. Each parameter is verified before
loading to TOE100G-IP. If the input is not valid, the parameter does not change. After
loading all parameters, the IP is reset. The description of each parameter is shown in topic
3.1 (Display TCPIP parameters) and the range of each parameter is described as follows.

1) Mode: Input 6 Qodnitialize the IP as client mode.

Note: When Test PC and Accelerator system 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 ®dto disable or A 6to enable this feature.

3) Window Update Gap: Set threshold value to transmit window update packet. Valid value
IS Ox00 T Ox3F (0-63). The unit size of threshold value is 1 Kbyte. Default value is 16
(window update packet every 16 Kbytes).

4) FPGA MAC address: Input 12 digits of hex value. Add f0x0  a prefiato input as hex
value.

5) FPGAIP address: A set of four decimal digits is separated by fi .(dot character). The valid
range of each decimal digit is 0-255.

6) FPGA port number: Valid range is 0-65535.

7) Target MAC address (displayed when running Fixed MAC mode only): Input 12 digits of
hex value. A d dxof a mrefixato input as hex value.

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

9) Target port number: Valid range is 0-65535.

After finishing parameter assignment, the updated parameters are displayed on the console.
Next, the reset signal is sent to the IP to initialize the IP by using new parameters. Finally, fi |
initialization complet estshown after IP completes initialization process, as shown in Figure
3-2.
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Change parameters
(Client mode)

Change parameters
(Fixed MAC mode)

¢ : User input
¢ : User output

+++ Reset TOE100G-IP +++

Current parameters before

+++ Reset TOE100G-IP +++

Press 'x' to skip parameter setting:
Input mode : [0] Client [1] Server [2] Fixed MAC =>
[INVALID INPUT] : Parameter not change

Reverse Packet <0-Disable 1-Enable> :[n]

+++ Current Network Parameter +++| changing when running in
Window Update Gap = 16 Client or Server mode
Reverse Packet = ENABLE

Mode = CLIENT

FPGA MAC address = 0x000102030405

FPGA IP = 192.168.100.42

FPGA port number = 60000 input other keys
Target IP = 192.168.100.25 S & shasge
Target port number = 60001 b

+++ Current Network Parameter +

Target IP
Target port number

Window Update Gap = 16

Reverse Packet = ENABLE

Mode = FIXED MAC
FPGA MAC address = 0x000102030405
FPGA IP = 192.168.100.42
FPGA port number = 60000

Target MAC address = 0x554433221100

60001

Current parameters before
changing when running in
Fixed MAC mode

192.168.100.25

[INVALID INPUT] : Parameter not change
Window Update Threshold <0-63> s

Input invalid va

lue

to use current value

[INVALID INPUT] : Parameter not
Input FPGA MAC address

[INVALID INPUT] : Parameter not
Input FPGA IP address

[INVALID INPUT] : Parameter not
Input FPGA port number

[INVALID INPUT] : Parameter not
Input Target IP address
[INVALID INPUT] : Parameter not
Input Target port number : 150000

+++ Current Network Parameter +++ Input new value of

start

[WARNING] Please also change IP setting and port number
IP initialization complete

=== TOE100G-IP menu =--

Window Update Gap = 16 Target port number
Reverse Packet = ENABLE

Mode = CLIENT

FPGA MAC address = 0x000102030405

FPGA IP = 192.168.100.42

FPGA port number = 60000

Target IP = 192.168.100.25

|Target port number = 50000 | New parameter

Press 'x' to skip parameter setting: y

Input mode :

[INVALID INPUT] : Parameter not

[0] Client [1] Server [2] Fixed MAC => n

change

Reverse Packet <0-Disable 1-Enable> : n

[INVALID INPUT] : Parameter not
Window Update Threshold <0-63>
[INVALID INPUT] : Parameter not
Input FPGA MAC address

[INVALID INPUT] : Parameter not
Input FPGA IP address

[INVALID INPUT] : Parameter not
Input FPGA port number

[INVALID INPUT] : Parameter not
Input Target MAC address

Input Target IP address
[INVALID INPUT] : Parameter not
Input Target port number
[INVALID INPUT] : Parameter not

change
I

change
1

change [|nput new Target

n | MAC address

change
R 1)

change
:|0xA182C3D425F6|
A

change
8 |

change

+++ Current Network Parameter +++

Target IP
Target port number = 60001
[WARNING] Please also change IP
IP initialization complete

--- TOE100G-IP menu ---

192.168.100.25

Window Update Gap = 16

Reverse Packet = ENABLE

Mode = FIXED MAC

FPGA MAC address = 0x000102030405
FPGA IP = 192.168.100.42
FPGA port number = 60000

|Target MAC address = 0xA1B2C3D4E5FS6 |

setting and port number

[0] : Display TCPIP parameters [0] : Display TCPIP parameters
[1] : Reset TCPIP parameters [1] : Reset TCPIP parameters
[2] : Send Data Test (TOEIP -> Target) [2] : Send Data Test (TOEIP -> Target)
[3] : Receive Data Test (Target -> TOEIP) i°1 it Becaive Dats TGSt {TarOup < TURIE)
[4] : Full duplex Test (TOEIP <-> Target) i:l : Full duplex Tast (TOEIP <-> Target)
>>>
Figure 3-2 Change IP parameter and reset
6-Jul-23 Page 9
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3.3 Send Data Test
To transfer data from Accelerator system to 100G Ethernetcard on TestPC,sel ect 06228
send data test on Accelerator system and run ficpdatatestoon Test PC to receive data. User
inputs test parameters for sending data on the console. On Test PC, user inputs test
parametersof i p d at a t receivedaata vima Command prompt (Windows OS) or Terminal
(Ubuntu OS). The sequence to run the test is shown as follows.

1) On the Accelerator system console, input three parameters under send data test menu.

a) Input transfer size: Unit of transfer size is byte. Valid value is 0x40 - Ox3F_FFFF_FFCO.
The input must be aligned to 64. The input is decimal unit when input only digit number.
User adds i 0 x e atprefix for hexadecimal unit.

b) Input packet size: Unit of packet size is byte. Valid value is 64 1 8960. The input must
be aligned to 64. The input is decimal unit when input only digit number. User adds fi 00x
to be a prefix for hexadecimal unit.

Note: If packet size is more than 1408, the packet output from TOE100G-IP is jumbo
frame. In this case, Test PC must support jumbo frame.

c) Enable data generation: A6- Use 32-bit incremental value, ®6i Use null value.

d) Input Mode: The connection mode of Accelerator system.| n p Wt dpénlconnection
by Server mode (Passive open).

2) If all inputs are valid, the recommended parameters to run test application on Test PC are
displayed. Next, AVait Open connection € ois displayed to wait until the application is run
on Test PC.

3) On Command prompt/Terminal, input test parameters following the recommended value.
There are si x pardataestboer s f or At cp
For Windows OS,
>> tcpdatatest <mode> <dir> <server IP> <server port> <bytelen> <pattern>
For Ubuntu OS,
>> [tcpdatatest <mode> <dir> <server |IP> <server port> <bytelen> <pattern>

a) Mode: Input 6 ¢ 6 nflest PC as a client.
b) Dir: Input 6 r éun Test PG for receiving and verifying test data from Accelerator system
c) Server IP: Input the same value as IP address of Accelerator system
d) Server port: Input the same value as port number of Accelerator system
e) Bytelen: Inputthes ame val ue a&ferfibnhgepba) bf an
f) Pattern: In p u tto vérify@ata from Accelerator system or ®6to not verify data

4) After running the application on Test PC, the port is created. Current amount of
transferred data is displayed on Accelerator console (transmitted data) and Command
prompt/Terminal (received data) every second.

5) The Accelerator system closes the connection. Then, i Se n d c @ antp & reessage is
displayed on the console. Finally, total transfer size and performance are displayed on the
console (transmit performance) and Command prompt/Terminal (receive performance).
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Figure 3-3 shows the example of send data test when using non-jumbo frame size with
enabling data verification on Command prompt/Terminal. The left window is Accelerator
system console operating as Server and the right window is Command prompt/Terminal on

Test PC operating as Client.

‘ Accelerator system console ‘

Input 2 to run send data test l
+++ TOE100G-IP Send Mode +++

‘ Input parameter for server mode
1

¢ : Userinput
¢ : User output

l Command Prompt (Windows OS) ‘

Enter transfer size (aligned to 512-bit): 64 - Ox3FFFFFFFCO =>| 0XFFFFFFFCO
Enter packet size (aligned to 512-bit) : 64 - §960 =
Enable pattern generation : [0] Disable [1] Enable =»
Input mode : [0] Client [1] Server =»
Run test application on PC by following command

tepdatatest ¢ r 192.168.100.42 60000 68719476672 1

Wait Open connection ...
Connection opened

Start data sending

Send 4160 MByte Racv 0 Byte
Send 8187 MByte Racv 0 Byte
Send 12079 MByte Recv ( Byte

Send 64961 MByte Recv 0 Byte
Send 68719 MByte Recv 0 Byte
Send 68719 MByte Racv ( Byte

1 2
Display recommended

parameters and wait
port opened by client

©

Close connection
Connection closed
Send data complete

5 \_‘
Total = 68.000[GB] , Time = 17.112[s] , Transfer speed = 4015.86[MB/s]

Total tx transfer size = 68719476672 byte(s)

Total rx transfer size = 0 byte(s)
Total = 0.000[B] , Time = 17.112[s] , Transfer speed = Nal

1)

| Call tepdatatest with recommended parameters 3
!
c:\SWhtcpdatatest ¢ » 192.168.100.42 68098 68719476672 1;
Start Receiving with Data pattern in Client mode
IP: 192.168.100.42:60000

Waiting for connection ...
Systen connected

Display transfer size
every second

Receiving Data Size ...
3.756 GB
7.883 GB
11.856 GB

57.187 GB
61.353 GB
65.544 GB

Spend 17.10 Second(s) for Receiving 68.719 GByte(s)
Receiving Data Rate: 4817.74 MByte(s)/Sec

b

NI

Terminal (Ubuntu OS) |

~/SW$ ./tcpdatatest ¢ r 192.168.100.42 60000 68719476672 1

Figure 3-3 Send data test by using non-jumbo frame with data verification

6-Jul-23

Page 11



dg_toel100gip_alveo_instruction.doc m

Figure 3-4 shows the example performance when running by using maximum packet size.
The result of this test and result from the test in Figure 3-3 shows that running with
non-jumbo frame size archives higher performance than maximum packet size. Under 100G
Ethernet test environment, it is found that when using the maximum packet size, all data in
the buffer of TOE100G-IP is completely transferred to Test PC very fast while ACK packet
returned from Test PC which is applied to clear the buffer has much latency. Therefore,
TOE100G-IP pauses data sending to wait until ACK packet is returned before sending the
next data. The maximum performance is achieved when the packet size can balance the
time usage for transmitting data and receiving the ACK packet. However, the performance
may not stable because the OS assigns different priority to the application while running the

test.
Accelerator system console ‘ ¢ : User input
_ _ . 4 : User output
Input 2 to run send data test Set packet size to maximum size
| (jumbo frame) Command Prompt (Windows OS) ‘

+++ TOE100G-IP Send Mode +++
Enter transfer size (aligned to 512-bit): 64 - Ox3FFFFFFFCO => OxFFFFFFFC(

Enter packet size (aligned to 512-bit) : 64 - 8960 =>_\ c:\SW>tcpdatatest ¢ » 192.168.100.42 66P60 68719476672 1
Enable pattern generation . [0] Disable [1] Enable => 1 k\j{j Start Receiving with Data pattern in Client mode

Input mode : [0] Client [1] Server => 1 !{lzuﬂzggisn:stiggw

Run test application on PC by following command syst;’n connected

tepdatatest ¢ r 192.168.100.42 60000 68719476672 1
Receiving Data Size ...

. ‘ 3.518 GB
Wait Open connection ... 7.068 CB
Connection opened 10.481 GB
Start data sending
Send 3892 MByte Recv 0 Byte
Send 7381 MByte Recv 0 Byte Ezg gg Performance depends on the
Send 10737 MByte Recv 0 Byte 66.797 CB packet size setting

{ 5
Spend 20.80 Second(s) for Receiving 68.719 GByte(s) e
Receiving Data Rate: 3436.15 MByte(s)/Sec

Send 62948 MByte Recv 0 Byte
Send 66169 MByte Recv 0 Byte e\
Send 68719 MByte Recv 0 Byte

Close connection Terminal (Ubuntu OS) |
Connection closed
Send data complete ~/SW$ ./tcpdatatest c r 192.168.100.42 60000 68719476672 1

5
Total tx transfer size = 68719476672 byte(s)
Total = 68.000[GB] , Time = 20.003[s] , Transfer speed = 3435.46[MB/s]

Total rx transfer size = 0 byte(s)
Total = 0.000[B] , Time = 20.003[s] , Transfer speed = NaN

Figure 3-4 Send data test by using jumbo frame with data verification
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Figure 3-5 shows the example performance when running by using non-jumbo frame size
with disabling data verification. The result shows no significant difference between enabling
or disabling the data verification, comparing to Figure 3-3.

Accelerator system console |

Set packet size to normal
Input 2 to run send data test packet size and disable the

+++ TOE100G-IP Send Mode +++ data pattern generation.

Enter transfer size (aligned to 512-bit): 64 - Ox3FFFFFFFCO => 0xFFFFFFFCO
Enter packet size (aligned to 512-bit) : 64 - 8960 =>| 1408
Enable pattern generation : [0] Disable [1] Enable =>| U Y,
Input mode . [0] Client [1] Server => 1

Run test application on PC by following command

tepdatatest ¢ r 192.168.100.42 60000 68719476672 0

Wait Open connection ...
Connection opened

Start data sending

Send 4429 MByte Recv 0 Byte
Send 8455 MByte Recv ( Byte
Send 12482 MByte Recv 0 Byte

Send 61069 MByte Recv 0 Byte
Send 65095 MByte Recv 0 Byte
Send 68719 MByte Recv 0 Byte

Close connection
Connection closed

Send data complete
Total tx transfer size = 68719476672 byte(s)

5
Total = 68.000(GB] , Time = 16.997[s] , Transfer speed = 4043.04[MB/s]

Total rx transfer size = 0 byte(s)
Total = 0.000[B] , Time = 16.997[s] , Transfer speed = NaN

¢ : User input
¢ : User output

| Command Prompt (Windows OS) |

I Disable the data verification :',\
1 1

c:\SWtcpdatatest ¢ r 192.168.100.42 60000 68?194?66?2“

Start Receiving without Data pattern in Client mode
IP: 192.168.100.42:60000
Waiting for connection ...

System connected

Receiving Data Size ...
4,817 GB

§.131 GB
12.244 GB
ﬂigg gg Performance is slightly different from
65:591 CB the enabling data verification test

5

Spend 17.00 Second(s) for Receiving 68.71% GByte(s)
Receiving Data Rate: 4842.56 MByte(s)/Sec

e\

Figure 3-5 Send data test using non-jumbo frame without data verification
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If the inputisi nval itdf-r a i @& ornpfalt i0d is digplayed After that, the
operation is cancelled, as shown in Figure 3-6 - Figure 3-7.

+++ TOE100G-IP Send Mode +++
Enter transfer size (aligned to 512-bit): 64 - Ox3FFFFFFFCO =>
|0ut-of-range input

Figure 3-6 Error from invalid input

+++ TOE100G-IP Send Mode +++
Enter transfer size (aligned to 512-bit): 64 - Ox3FFFFFFFCO => OXFFFFFFFCO
Enter packet size (aligned to 512-bit) : 64 - 8960 => 8960

Enable pattern generation . [0] Disable [1] Enable =>[E
Invalid input

Figure 3-7 Error from out-of-range input
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3.4 Receive Data Test

To transfer data from 100G Ethernet card on Test PC to Accelerator system, select @6 t o r
receive data test on the Accelerator system and runfi t ¢ p dswondestePC to send data.
User inputs test parameters for receiving data on the Accelerator system console. On Test

PC, user inputs test parameters o f it epdat atdatasoe €ammand prompt
(Windows OS) or Terminal (Ubuntu OS). The sequence to run the test is shown as below.

1) On the Accelerator system console, input three parameters in receive data test.

a) Input transfer size: Unit of transfer size is byte. Valid value is 0x40 - 0x3F_FFFF_FFCO.
The input must be aligned to 64. The input is decimal unit when input only digit number.
Useradds x 0 t o bfer hexadecimal tnit.x

b) Input data verification mode: Set 6 0dddisdble data verification or 6 ltcdenable data
verification sent from Test PC.

c) Input Mode: The connection mode of Accelerator system. | n p Wt dpénlconnection
by Server mode (Passive open).

2) If all inputs are valid, the recommended parameters to run test application on Test PC are
displayed. Next, iWait Open co n n e ¢ t iisalisplaged to wait until the application is run
on Test PC.

3) On Command prompt/Terminal, input test parameters following the recommended value.
There are six parameters for pgdatat e st 0 .

For Windows OS,

>> tcpdatatest <mode> <dir> <server IP> <server port> <bytelen> <pattern>

For Ubuntu OS,

>> [tcpdatatest <mode> <dir> <server |IP> <server port> <bytelen> <pattern>

a) Mode: |l nput Oc obactieat. run Test PC as

b) Di r : td nrgpalest PG for sending test data to Accelerator system

c) Server IP: Input the same value as IP address of Accelerator system

d) Server port: Input the same value as port number of Accelerator system

e) Bytelen: Inputthe samevalueas @Al nput tfrstepmla)f er si zeodo o

f) Pattern: Inputthesamev al ue as @Al nput ddda toap lbkebreil feiccta té
senddummyd at al & rt adncereemtal data.

4) After running the test application, the port is created. Current amount of transferred data is
displayed on Accelerator system console (received data) and Command prompt/Terminal
(transmitted data) every second.

5) Connectionclosedband A Rec ai ¢ e dnp dre displayéd on Accelerator system
console after Test PC finishes sending all data and closing the connection. Finally, total
transfer size and performance are displayed on Accelerator system console (receive
performance) and Command prompt/Terminal (transmit performance).
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Figure 3-8 shows the example of receive data test when data verification mode on the
Accelerator system is enabled and incremental data is sent by Test PC. The left window is
test result on the Accelerator system console while the right window is test result on

Command prompt/Terminal on Test PC.

Accelerator system console l

¢ : Userinput
¢ : User output

Input 3 to run receive data test

I Input parameter for server mode

+++ TOEL00G-IP Receive Mode +++

(/5 | Command Prompt (Windows OS) |

Run test application on PC by following command
tepdatatest ¢ t 192.168.100.42 60000 68719476672 1

Wait Open connection ...
Connection opened

Start data receving

Send 0 Byte Recv 3758 MByte
Send 0 Byte Recv 7918 MByte
Send 0 Byte Recv 12079 MByte

Send 0 Byte Recv 65095 MByte
Send 0 Byte Recv 68048 MByte
Send 0 Byte Recv 68719 MByte

{12

Display recommended
parameters and wait
port opened by client

Wait Close connection ...
Connection closed
Receive data complete

Total tx transfer size = 0 byte(s)
Total = 0.000(B] , Time = 17.209[s] , Transfer speed = NaN

Total rx transfer size = 68719476672 byte(s)

Enter transfer size (aligned to 512-bit): 64 - Ox3FFFFFFFCO =>|0xFFFFFFFCO | Mt e toat Wil FacolienaBa paraotare h
Enable data verification : [0] Disable [1] Enable =>|1 3
Input mode : [0] Client [1] Server =1 c:\SWJtcpdatatest ¢ t 192.168.100.42 60800 68719476672 1]

Start Sending with Data pattern in Client mode
IP: 192.168.100.42:60000

Waiting f nnection ...
System connected

Sending Data Size ... Dieriay sansforsize
gz% gg every second
12.333 GB

59.812 GB
62.908 GB
65.909 GB

Spend 17.19 Second(s) for Sending 68.719 GByte(s)
Sending Data Rate: 3998.34 MByte(s)/Sec

?

c:\SID>

| Terminal (Ubuntu OS) |
[F/5HS " ecpdatatest c t 192.168.100.42 60000 68TLSAT6672 1

;

Total = 68.000[GB] , Time = 17.209[s] , Transfer speed = 3993.23[\14§s]—|

Display performance after
transferring all data and
connectionis closed

Figure 3-8 Receive data test with data verification
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Figure 3-9 shows the example of receive data test when data verification mode on the
Accelerator system is disabled and dummy data is sent by Test PC. Comparing to Figure 3-8,
the performance in the test environment is increased when running by sending the dummy
data instead of incremental data.

‘ Accelerator system console ‘ ¢ : User input
¢ : User output

Input 3 to run receive data test |
- | ‘ Input parameter for server mod?f
+++ TOE100G-IP Receive Mode +++ 1

Enter transfer size (aligned to 512-bit): 64 - Ox3FFFFFFFC0 =>|(OxFFFFFFEC(|T

| Command Prompt (Windows OS) ‘

| Disable the data pattem generaﬁon(k;\J

Enable data verification : [0] Disable [1] Enable =>[0 ~
Input mode : [0] Client [1] Server =»[1 c:\SWtcpdatatest ¢ t 192.168.100.42 66000 68?194?6672@[
Run test application on BC by following command Start Sending without Data pattern in Client mode
tepdatatest c t 192.168.100.42 60000 68?19476672 iP: 192.168.100.42:60000
laiting for connection ...
o System connected

Wait Open connection ...
Connection opened
Start data receving 8.250 GB

Sending Data Size ...
4.146 GB

Send 0 Byte Recv 4026 MByte 12.384 GB
Send 0 Byte Recv 8053 MByte
Send 0 Byte Recv 12079 MByte
58.1%6 GB Performance is improved when
| | ggggg gg disabling the data pattemn gamaraﬁt:m!rj
Spend 16.73 Second(s) for Sending 68.719 GByte(s)
dind 0 Ryts Sacv G471 Miyta Sending Data Rate: 4106.58 MByte<s)/Sec

Send 0 Byte Recv 65632 MByte

Send 0 Byte Recv 68719 MByte T

Wait Close connection ...
Connection closed
Receive data complete

Total tx transfer size = 0 byte(s)
Total = 0.000[B] , Time = 16.739[s] , Transfer speed = NaN

5

Total rx transfer size = 68719476672 byte(s)
Total = 68.000[GB] , Time = 16.739[s] , Transfer speed = 4105.35[MB/s]

Figure 3-9 Receive data test without data verification
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Figure 3-10 shows the example of error when data verification is failed. In the example, the
error is caused from mismatch verification mode value. The Accelerator system enables
data verificationwhile At cpdat at e s tdaia. Ehe arrdr snesdagenisnisplayed on
Accelerator system console.

‘ Accelerator system console ‘ ¢ : User input
| + : User output

Input 3 to run receive data test | Ll':lgszl?t:‘l:zelzt:gation l
+++ TOEL00G-IP Receive Mode +++ 1 \ Command Prompt (Windows OS) |
Enter transfer size (aligned to 512-bit): 64 - Ox3FFFFFFFC0 => OxFFFFFEEEH % Disable the data pattem generation /5\
Enable data verification : [0] Disable [1] Enable =>[1] !
Input mode . [0] Client [1] Server = 1 c:\SW>tcpdatatest ¢ t 192.168.100.42 60000 55719475672
Run test application on BC by following command Start Sending without Data pattern in Client mode
tepdatatest ¢ t 192.168.100.42 60000 68719476672 1 IP: 192.168.100.42:60000

Waiting for connection ...
System connected
Wait Open connection ...

Connection opened
Start data receving 8.218 GB
Send 0 Byte Recv 4026 MByte 12.310 GB
Send 0 Byte Recv 8053 MByte
Send 0 Byte Recv 12079 MByte

| | 58.820 GB

Sending Data Size ...
4.081 GB

62.175 GB
66.326 GB

Send 0 Byte Recv 61203 MByte Spend 16.83 Second(s) for Sending 68.719 GByte(s)
Send 0 Byte Recv 65229 MByte Sending Data Rate: 4883.64 MByte(s)/Sec

Send 0 Byte Recv 68719 MByte
ci\SH>

Wait Close connection ... '

. Error message when
Connection closed verification is failed
ERROR: Data verification failed
Receive data complete

Total tx transfer size = 0 byte(s)
Total = 0.000(B] , Time = 16.842[s] , Transfer speed = NaN

Total rx transfer size = 66719476672 byte(s)
Total = 68.000[GB] , Time = 16.842[s] , Transfer speed = 4080.24[MB/s]

Figure 3-10 Receive data test when data verification is failed

6-Jul-23 Page 18



dg_toel100gip_alveo_instruction.doc m

3.5 Full duplex Test

Sel ect 6406 t o onuAoceldraiol dysteth aml [TestXPC to &angfer data in both
directions at the same time. User inputs test parameters on the Accelerator system console.
and on Test PC Command prompt (Windows OS) or Terminal (Ubuntu OS). The application
that is called on Test PC is ftcp_client_txrx_40Go(Windows OS) or ftcp_client_txrxo(Ubuntu
OS) which is applied to send and receive data by using the same port number. The
sequence to run the test is shown as below.

1) On the Accelerator system console, input four parameters in full duplex test.

a) Input transfer size: Unit of transfer size is byte. Valid value is 0x40 - 0x3F_FFFF_FFCO.
The input must be aligned to 64. The input is decimal unit when input only digit number.
User adds fi 0 x doe & poefix for hexadecimal unit. This value must be equal to total
transfer size, set on test application.

b) Input packet size: Unit of packet size is byte. Valid value is 64 1 8960. The input must
be aligned to 64. The input is decimal unit when input only digit number. User adds i 0 x 0
to be a prefix for hexadecimal unit.

c) Input data verification/generation mode:

T Se0606t o di s a batioeaand pattean dataegeneritiorc

T Set6 106 bledata vedfication and pattern data generation.

The data generation is used to send to Test PC and the data verification is used to verify
the data from Test PC.

d) Input Mode: The connection mode of Accelerator system. | n p Wt dpénlconnection
by Server mode (Passive open).

2) If all inputs are valid, the recommended parameters to run test application on Test PC are
displayed. Next,i Wa i tncdhpeet i o nis disglayed to wait until the application on Test
PC is run.

3) On Test PC Command prompt/Terminal, input test parameters following the recommended
value. There are four parameters for i p_client_txrx_40 G/dcp_client_txrxa
For Windows OS,
>> tcp_client_txrx_40G <server IP> <server port> <bytelen> <pattern>
For Ubuntu OS,
>> tcp_client_txrx <server IP> <server port> <bytelen> <pattern>
a) Server IP: Input the same value as IP address of Accelerator system
b) Server port: Input the same value as port number of Accelerator system
c) BytelLen: Total transfer size in byte unit. Input the same value as Inputtransf er & i z

step la).

d) Pattern: Input the same valu e a s t dath veqfication/generationmode 6 o0¢€). st
Sel ect 0 Odumnmyalatasoe h @ send incremental data.

4) After running the test application, the port is created. While transferring data, current
transfer size is displayed on the Accelerator system console and Test PC Command
prompt/Terminal every second.

5) Test PC (run as Client) closes the connection after transferring the data in both directions.
Finally, total transfer size and performance are displayed on the Accelerator system
console and Test PC Command prompt/Terminal.

There are two-second time gap after step 5) for user to stop the operation by pressing any
keys on both consoles. Otherwise, repeat step 4) i 5) as forever loop.
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Figure 3-11 shows the example when running full duplex with data verification. The left
window is the test result on the Accelerator system console while the right window is the test
result on Test PC Command prompt/Terminal.

Note: The performance when running the full duplex test is much reduced if it compares to
the half-duplex tests (Send/Receive) because there are more tasks for OS of the Test PC to
handle. Also, there is an issue when running tcp_client_txrx_40G application without data
verification on some Windows10 versions. The performance can be much reduced.

l Accelerator system console ‘ ¢ : Userinput
+ : User output

Input 4 to run full duplex test

Input parameter for server mode\L‘ Command Promp‘t (V\ﬁndows 05) |
+++ TOE100G-IP Full-duplex Mode +++ (1

Enter transfer size (aligned to 512-bit): 64 - Ox3FFFFFFFCO =>| 0xFFFFFFFCO
Enter packet size (aligned to 512-bit) : 64 - 8960 =

W

{ Call tcp_client_txrx_40G with recommended parametersfi\
| 3

Enable pattern generate/verify . [0] Disable [1] Enable =>» c:\sujtcp_client_txrx_wc 192.168.100.42 66008 68719476672 1]
Input mode : [0] Client [1] Server = B0 Start Pull-Duplex Check BB
Run test application on PC by following command Server: 192.168.100.42, 60008, Urf: EN
tep_client_txrx_40G 192.168.100.42 60000 68719476672 1 " ,
[INFO] Waiting for connection ...
(’£\j ysten connecte

Display transfer size

Wait Open connection ... -
Display recommended Rev: 1P67.80 MB,Snd: 1067.88 MB | every second

Connaction opened parameters and wait Rov: 2445.08 MB,Snd: 2445.00 B
Start data transferring port opened by client Rev: 4046.00 MB,Snd: 4846.00 MB

Send 1476 MByte Recv 1073 MByte

Send 2818 MByte Recv 2415 MByte

Send 4429 MByte Recv 3892 MByte D
4

Rev: 65623.00 MB,Snd: 65623.80 MB
Rev: 66934.00 MB,Snd: 66934.00 MB

| Reu: 68336.98 MB.Snd: 68336.60 MB
| [INFO] Spend 46.94 Second(s) for sending 68719 MByte(s)
[INFO] Sending Data Rate: 1464.88 MByte(s)/Sec

[INFO] Spend 46.94 Second(s) for receiving 68719 MByte(s)
Send €1779 MByte Recv 67243 MByte [INFO] Receiving Data Rate: 1464.88 MByte(s)/Sec
Send 68719 MByte Recv 68719 MByte 75
Send 68719 MByte Recv 68719 MByte [INFO] Waiting for connection ..| Display performance afte
transferring all data and
connectionis closed

Wait Close connection ...
Connection closed
Full-duplex test complete

Terminal (Ubuntu OS)
SW$ ./tcp_client_txrx 192.168.100.42 60000 68719476672 1 |

5

Total tx transfer size = 68719476672 byte(s)
Total = 68.000[GB] , Time = 47.508[s] , Transfer speed = 1446.48[MB/s]

Total rx transfer size = 68719476672 byte(s)
Total = 68.000[GB] , Time = 47.508[s] , Transfer speed = 1446.48[MB/s]

Input any key now to stop the test...
Exit Full-duplex Test

Figure 3-11 Full duplex test with data verification
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4 Test result when using two Accelerator systems

4.1 Display TCPIP parameters

Sele ¢ t 6 o6theck current parameter in the demo. There are eight parameters in
Client/Server mode or nine parameters in Fixed MAC mode displayed on the console.

Client/Server Mode Fixed MAC Mode
(8 parameters) (9 parameters)
+'!'+ Current Network Parameter +++ +++ Current Network Parameter +++
Window Update Gap = 16 Window Update Gap = 16
Reverse Packet = ENABLE Reverse Packet = ENABLE
Mode = SERVER Mode
FPGA MAC address = 0x001122334455 FPGA MAC address = 0x000102030405
FPGA IP = 192.168.100.25 FPGA IP = 192.168.100.42
FPGA port number = 60001 FPGA port number = 60000
Target 1P = 192.168.100.42 ITarget MAC address = 0x554433221100 I
 paam Target IP = 192.168.100.25

Target port number = 60000 Yargst port awbez = 60001

Current parameter "
--- TOE100G-IP menu ===

--- TOE100G-IP menu ---

[0] : Display TCPIP parameters [0] : Display TCPIP parameters

[1] : Reset TCPIP parameters [1] : Reset TCPIP parameters

[2] : Send Data Test (TOEIP -> Target) [2] : Send Data Test (TOEIP -> Target)
[3] : Receive Data Test (Target -> TOEIP) [3] : Receive Data Test (Target -> TOEIP)
[4] : Full duplex Test (TOEIP <-> Target) [4] : Full duplex Test (TOEIP <-> Target)
> >>>

Figure 4-1 Display current parameter result

1) Window Update Gap: Set threshold value to transmit window update packet. Valid value
is Ox00 T Ox3F (0-63). The unit size of threshold value is 1 Kbyte. Default value is 16
(window update packet every 16 Kbytes).

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) Mode: Set mode to TOE100G-IP to initial in Server, Client, or Fixed MAC. | nput
Client, 6 1 6 Sefver,or @6for Fixed MAC.

4) FPGA MAC address: 48-bit hex value to be MAC address of Accelerator system. Default
value is 0x000102030405 (Client/Fixed MAC mode) or 0x001122334455 (Server mode).

5) FPGA IP: IP address of Accelerator system. Default value is 192.168.100.42
(Client/Fixed mode) or 192.168.100.25 (Server mode).

6) FPGA port number: Port number of Accelerator system. Default value is 60000
(Client/Fixed MAC mode) or 60001 (Server mode).

7) 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.

8) Target IP: IP address of the target device (100 Gb Ethernet on PC). Default value is
192.168.100.25 (Client/Fixed MAC mode) or 192.168.100.42 (Server mode).

9) Target port number: Port number of the destination device to transfer 100 Gb Ethernet
data. Default value is 60001 (Client/Fixed MAC mode) or 60000 (Server mode).

To change some parameters, the user runs menu [1] (Reset TCPIP parameters).
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4.2 Reset TCPIP parameters

Selec t1 66 t otherlReasmcechange IP parameters.

This menu is used to change IP parameters or send reset to TOE100G-IP. After user selects
this menu, the current parameters are displayed on the console. User enters 6 xise thé o
same parameters while other keys are entered to change some parameters. After the
parameters are fixed, reset signal is sent to TOE100G-IP to start the initialization process.

There are eight or nine parameters to set in this menu. Each parameter is verified by
software (CPU). The parameter is updated to TOE100G-IP when the input is valid. If which
input is not valid, the parameter does not change. After user inputs all parameters, the IP is
reset. The description of each parameter is shown in Topic 4.1 (Display TCPIP parameters)
and the range of each parameter is described as follows.

Note:

1. The mode on two devices must be set to Server i Client, Client i Fixed MAC, or Fixed
MAC i Fixed MAC.

2. When running Server i Client mode and user needs to reset parameters on the Server
device, the Client device must be also reset. Also, the Server device must be reset
before the Client device to wait until ARP request sent by the Client device.

3. Parameter of two devices must be matched, as following list.

Target IP of device#1 = FPGA IP of device#2

FPGA IP of device#1 = Target IP of device#2

Target port number of device#1 = FPGA port number of device#2

FPGA port number of device#1 = Target port number of device#2

cpop

1) Mode: Inpu t iént), 6 (Server), or @4Fixed MAC) to determine IP initialization mode.

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

3) Window Update Gap: Set threshold value to transmit windows update packet. Valid value
IS Ox00 T Ox3F (0-63). The unit size of threshold value is 1 Kbyte. Default value is 16
(window update packet every 16 Kbytes).

4) FPGA MAC address: Input 12 digits of hex value. Add Ai0x 0 as a prefix
value.

5) FPGA IP address: A set of four decimal digits is separated by i . 0e validl fange of each
decimal digit is 0-255.

6) FPGA port number: Valid range is 0-65535.

7) Target MAC address (displayed when running Fixed MAC mode only): Input 12 digits of
hex value. A d dOxof a prefix to input as hex value.

8) Target IP address: A set of four decimal digits, similar to FPGA IP address.

9) Target port number: Valid range is 0-65535.

After finishing parameter assignment, the updated parameters are displayed on the console.
Next, the reset signal is sent to the IP and then the IP initializes by using new parameters.
F i n a Piniyalizatibnicomplete 0 Hown aféer the initialization process is done, as shown
in Figure 4-2 and Figure 4-3.
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Change parameters
(Server mode)

¢ : User input
¢ : User output

Change parameters
(Client mode)

+++ Reset TOE100G-IP +++

+++ Current Network Parameter +++
Window Update Gap = 16

Reverse Packet = ENABLE

Mode = SERVER

FPGA MAC address = 0x001122334455
FPGA IP = 192.168.100.25
FPGA port number = 60001

Target IP = 192.168.100.42
Target port number = 60000

Press 'x' to skip parameter setting:
Input mode : [0] Client [1] Server [2] Fixed MAC =>[]
[INVALID INPUT] : Parameter not change

Reverse Packet <0-Disable l-Enable> :[n]
[INVALID INPUT] : Parameter not change
Window Update Threshold <0-63> :[n]
[INVALID INPUT] : Parameter not change
Input FPGA MAC address :[n]
[INVALID INPUT] : Parameter not change

Input FPGA IP address :[n]
[INVALID INPUT] : Parameter not change
Input FPGA port number ._50000|

Input Target IP address :[n]
[INVALID INPUT] : Parameter not change
Input Target port number :
[INVALID INPUT] : Parameter not change

+++ Current Network Parameter +++

Window Update Gap = 16

Reverse Packet = ENABLE

Mode = SERVER

FPGA MAC address = 0x001122334455
FPGA IP = 192.168.100.25
|EPGA port number = 50000 |

Target IP = 192.168.100.42
Target port number = 60000

[WARNING] Please also change IP setting and port number
IP initialization complete

— TOE100G—IP menu ---

[0] : Display TCPIP parameters

[1] : Reset TCPIP parameters

[2] : Send Data Test (TOEIP -> Target)
[3] : Receive Data Test (Target -> TOEIP)
[4] : Full duplex Test (TOEIP <-> Target)
>>>

+++ Reset TOE100G-IP +++

Current parameters

+++ Current Network Parameter +++| pefore changing

Window Update Gap = 16

Reverse Packet = ENABLE

Mode = CLIENT

FPGA MAC address = 0x000102030405

FPGA IP = 192.168.100.42

FPGA port number = 60000

Target IP = 192.168.100.25 Input other keys
Target port number = 60001 (not x’) to change
Press 'x' to skip parameter setting: parameter

Input mode : [0] Client [1] Server [2] Fixed MAC =>
[INVALID INPUT] : Parameter not change

Reverse Packet <0-Disable 1-Enable> :[n]
[INVALID INPUT] : Parameter not change
Window Update Threshold <0-63>

Input invalid val

lue

to use current value

[INVALID INPUT] : Parameter not change
Input FPGA MAC address :[n]
[INVALID INPUT] : Parameter not change

Input FPGA IP address :[m]
[INVALID INPUT] : Parameter not change
Input FPGA port number :[n]
[INVALID INPUT] : Parameter not change
Input Target IP address :[n]
[INVALID INPUT] : Parameter not change
Input Target port number : [50000]

+++ Current Network Parameter +++ | |nputnew value
Window Update Gap = 16 (Match with FPGA port
Reverse Packet = ENABLE of the target device)
Mode = CLIENT

FPGA MAC address = 0x000102030405

FPGA IP = 192.168.100.42

FPGA port number = 60000

Target IP = 192.168.100.25

|Target port number = 50000 | New parameter
[WARNING] Please also change IP setting and port number
IP initialization complete

=== TOE100G-IP menu =---

[0] : Display TCPIP parameters

[1] : Reset TCPIP parameters

[2] : Send Data Test (TOEIP -> Target)
[3] : Receive Data Test (Target -> TOEIP)
[4] : Full duplex Test (TOEIP <-> Target)
>>>

Figure 4-2 Change IP parameter result for Server and Client mode
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Change parameters

¢ : User input

Change parameters
98 B ¢ : User output

(Fixed mode)
+++ Reset TOE100G-IP +++

+++ Current Network Parameter +++
Window Update Gap = 16

Reverse Packet = ENABLE

Mode = FIXED MAC
FPGA MAC address = 0x000102030405
FPGA IP = 192.168.100.42
FPGA port number = 60000

Target MAC address = 0x554433221100
Target IP = 192.168.100.25
Target port number = 60001

Press 'x' to skip parameter setting: y
Input mode : [0] Client [1] Server [2] Fixed MAC => n
[INVALID INPUT] : Parameter not change

Reverse Packet <0-Disable 1-Enable> : n

[INVALID INPUT] : Parameter not change

Window Update Threshold <0-63> :n

[INVALID INPUT] : Parameter not change

Input FPGA MAC address n

[INVALID INPUT] : Parameter not chanqe

Input FPGA IP address 4

[INVALID INPUT] : Parameter not change

Input FPGA port number in

[INVALID INPUT] : Parameter not change

Input Target MAC address : [0x050403020100 |
Input Target IP address tn

(Fixed mode)
+++ Reset TOE100G-IP +++

Current parameters

+++ Current Network Parameter +++ before changing

Window Update Gap = 16

Reverse Packet = ENABLE

Mode = FIXED MAC
FPGA MAC address = 0x000102030405
FPGA IP = 192.168.100.42
FPGA port number = 60000

Target MAC address = 0x554433221100
Target IP = 192.168.100.25
Target port number = 60001

Press 'x' to skip parameter setting: y

Input mode : [0] Client [1] Server [2] Fixed MAC => n
[INVALID INPUT] : Parameter not change

Reverse Packet <0-Disable 1-Enable> : n

[INVALID INPUT] : Parameter not change

Window Update Threshold <0-63> in

[INVALID INPUT] : Parameter not change

Input new Target
n | MAC address

[INVALID INPUT] : Parameter not change
Input Target port number

Input FPGA MAC address 1 0x050403020100
Input FPGA IP address : 192.168.100.25
Input FPGA port number 1 60001
Input Target MAC address 1 0x000102030405
Input Target IP address 1 192.168.100.42
Input Target port number : 60000

Input parameters

[INVALID INPUT] : Parameter not change

+++ Current Network Parameter +++

Window Update Gap = 16

Reverse Packet = ENABLE

Mode = FIXED MAC

FPGA MAC address = 0x000102030405
FPGA IP = 192.168.100.42
FPGA port number = 60000

|Target MAC address = 0x050403020100|
Target IP = 192.168.100.25
Target port number = 60001

[WARNING] Please also change IP setting and port number
IP initialization complete

— TOEIOOG-IP menu ---

[0] : Display TCPIP parameters

[1] : Reset TCPIP parameters

[2] : Send Data Test (TOEIP -> Target)
[3] : Receive Data Test (Target -> TOEIP)
[4] : Full duplex Test (TOEIP <-> Target)
>>>

+++ Current Network Parameter +++ | which are matched

Window Update Gap = 16 with the target device
Reverse Packet = ENABLE

Mode = FIXED MAC

FPGA MAC address = 0x050403020100

FPGA IP = 192.168.100.25

FPGA port number = 60001

Target MAC address = 0x000102030405

Target IP = 192.168.100.42

Target port number = 60000 |

[WARNING] Please also change | Kipsininst parnniofers

IP initialization complete

number

-=-- TOE100G-IP menu ---

[0] : Display TCPIP parameters

[1] : Reset TCPIP parameters

[2] : Send Data Test (TOEIP -> Target)
[3] : Receive Data Test (Target -> TOEIP)
[4] : Full duplex Test (TOEIP <-> Target)
>>>

Figure 4-3 Change IP parameter result for Fixed MAC mode
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4.3

1)

2)

3)

4)

5)

Send Data Test (Server to Client)

To transfer data from Server device to Client device, sel ect 6 Paba tastan theu n

Server device and select 6@ t oreceive data test on the Client device. User inputs test
parameters on the consoles. The sequence to run the test is shown as follows.

Note: The mode set in Send data test, Receive data test, and Full duplex test when running
by using two Accelerator systems is applied to specify how to open and close the connection.
It can be selected to be active mode (Client) or passive mode (Server). It does not relate to
the initialization mode which is set to be Client, Server, or Fixed-MAC mode. The connection
mode that is set to the two devices must be different, one is Client and another is Server.

On Server console, input four parameters in send data test menu.

a) Input transfer size: Unit of transfer size is byte. Valid value is 0x40 - 0x3F_FFFF_FFCO.
The input must be aligned to 64. The input is decimal unit when input only digit number.
User adds i 0 x de atpeefix for hexadecimal unit.

b) Input packet size: Unit of packet size is byte. Valid value is 64 1 8960. The input must

be aligned to 64. The input is decimal unit when input only digit number. User adds i 0 x 0

to be a prefix for hexadecimal unit.
c) Input data generation mode: Mode of pattern data generation. Set d6to use 32-bit
incremental data or ®6to use null value.

d) Input Mode: The connection mode. | n p u bpendcbrimectioro by Server mode
(Passive open).
I f i nputs ar e oméciiode oididisalayad to@vpiteuntil tlee Client device

sends the request for the new connection.
Note: If some inputs are invalid, fOut-of-ran g e i arfnuatiddn p uig déplayed and then
the operation is cancelled, as shown in Figure 3-6 - Figure 3-7 (similar to the test with PC).

On Client console, input three test parameters in receive data test menu.

a) Input transfer size: Unit of transfer size is byte. Valid value is 0x40 - 0x3F_FFFF_FFCO.
The input must be aligned to 64. The input is decimal unit when input only digit number.
User adds fi 0 x e atprefix for hexadecimal unit. This value must be equal to transfer
size that is set on Server device.

b) Input data verification mode: Set 6 &@o disable dat a v er i toienaldetdata n
verification to verify data from the Server device.

c) Input Mode: The connection mode. Input 6 0 dpen connection by Client mode (Active
open).

After all inputs are valid, the operation begins.

After running the Client device, the port is created. Current transfer size is displayed on

both consoles every second. iSend data completedois displayed after finishing sending all

data.

The Server device closes the connection. Finally, total transfer size and performance are

displayed on both consoles.
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Figure 4-4 shows the example of send data test when using jumbo frame size with pattern
data generation. The left window is the Server console while the right window is the Client
console. The result shows a significant improvement from the send data test using Test PC
as a test environment, comparing with Figure 3-4.

Input 2 to run send data test @ Server,J

+++ TOE100G-IP Send Mode +++

Enable pattern generation
Input mode

tcpdatatest ¢ r 192.168.100.42

Enter transfer size (aligned to 512-bit): 64 - Ox3FFFFFFFCO
Enter packet size (aligned to 512-bit)

Run test application on PC by following command

Input parameter for server mode}\
1)

=> [0x3FFFFFFFCO]
=

1 64 - 8960
: [0] Disable [1] Enable
: [0] Client [1] Server

=
=

60000 274877906880 1

ait Open connection ...

2

Connection opened
Start data sending
ISend 8589 MByte Recv 0 Byte
ISend 17850 MByte Recv 0 Byte
[Send 26977 MByte Recv 0 Byte

ISend 257161 MByte Recv 0 Byte
ISend 266287 MByte Recv 0 Byte
ISend 274877 MByte Recv 0 Byte

IClose connection
IConnection closed
ISend data complete

Wait for connection when
running in Server mode

O

5

Total tx transfer size = 274877906880 byte(s)
Total = 274.000[GB] , Time = 29.934[s] , Transfer speed = 9182.80[MB/s]

Total rx transfer size = 0 byte(s)
Total = 0.000[B] , Time = 29.934[s] , Transfer speed = 0[MB/s]

¢ : User input

Input 3 to run receive data test @ Client ‘
[

+ : User output

) +++ TOEL00G-IP Receive Mode +++
nter transfer size (aligned to 512-bit): 64 - Ox3FFFFFFFCO

nable data verification : [0] Disable [1] Enable =>|1 \D
Input mode : [0] Client [1] Server =>|0 7
un test application on PC by following command /

Open connection
Connection opened
Start data receving

topdatatest s t 192.168.100.25 60001 274877906880 1

} Input parameter for client mode

=>|0x3FFFFFFEC)

Same value as
target device

Send 0 Byte Recv 8455 MByte
Send 0 Byte Recv 17716 MByte
Send 0 Byte Recv 26843 MByte

Send 0 Byte Recv 257026 MByte
Send 0 Byte Recv 266153 MByte
Send 0 Byte Recv 274877 MByte

4)

'(Display transfer size every second

Close connection
Connection closed
Receive data complete

Total tx transfer size = 0 byte(s)
Total = 0.000[B] , Time = 29.945[s] , Transfer speed = 0[MB/s]

Total rx transfer size = 274877906880 byte(s)
Total = 274.000[GB] , Time = 29.945[s] , Transfer speed = 9179.43[MB/s]

5

=== TOEL00G-IP meni

Display performance after
completing the test and

=== TOE100G-IP menu =--- [0] : Display TCPIP parameters the connection is closed
[0] : Display TCPIP parameters [1] : Reset TCPIP parameters
[1] : Reset TCPIP parameters [2] : Send Data Test (TOEIP -> Target)
[2] : Send Data Test (TOEIP -> Target) [3] : Receive Data Test (Target -> TOEIP)
[3] : Receive Data Test (Target -> TOEIP) [4] : Full duplex Test (TOEIP <-> Target)
[4] : Full duplex Test (TOEIP <-> Target) >>>
>>> l
Figure 4-4 Send data test by using jumbo frame with enabling pattern data generation
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Figure 4-5 shows the example of send data test when using jumbo frame size by using null
value. Comparing to Figure 4-4, the performance of the disabling the pattern data
generation is better than the enabling one and achieves nearly to the maximum transfer
speed in the 100Gb Ethernet.

¢ : User input

| Input 2 to run send data test @ Server ‘ Input 3 to run receive data test @ Client ‘ ¢ : User output
++ TOE100G-IP Send Mode +++ #++ TOE100G-IP Receive Mode +++
nter transfer size (aligned to 512-bit): 64 - Ox3FFFFFFFCO => Ox3FFFFFFFCO| [Enter transfer size (aligned to 512-bit): 64 - Ox3FFFFFFFCO => Ox3FFFFFFFCO
nter packet size (aligned to 512-bit) : 64 - 8960 => 8960 Enable data verification : [0] Disable [1] Enable =>
nable pattern generation . [0] Disable [1] Enable => D Input mode 1 [0] Client [1] Server => 0 N
nput mode : [0] Client [1] Server => 111 Run test application on PC by following command . 3)
un test application on PC by following command Disable pattemn ltcpdatatest s t 192.168.100.25 60001 274877906880 0 Disaple data -
cpdatatest ¢ r 192.168.100.42 60000 274877906880 0 data generation

Open connection

ait Open connection ... Connection opened
Connection opened Start data receving

Start data sending Send 0 Byte Recv 12348 MByte
Send 12884 MByte Recv 0 Byte Send 0 Byte Recv 24696 MByte
Send 25232 MByte Recv 0 Byte Send 0 Byte Recv 37044 MByte

Send 37580 MByte Recv 0 Byte

Send 0 Byte Recv 259577 MByte
Bend 259979 MByte Recv 0 Byte Send 0 Byte Recv 271925 MByte
Send 272327 MByte Recv 0 Byte Send 0 Byte Recv 274877 MByte
Send 274877 MByte Recv 0 Byte
Close connection
Close connection Connection closed

Connection closed Receive data complete
Send data complete

) Total tx transfer size = 0 byte(s)
Total tx transfer size = 274877906880 byte(s) 5 Motal = 0.000[B] , Time = 22.238[s] , Transfer speed = 0[MB/s]
Total = 274.000[GB] , Time = 22.240[s] , |Transfer speed = 12359,62[MB/s]

Motal rx transfer size = 274877906880 byte(s)
Total rx transfer size = 0 byte(s) Motal = 274.000[GB] , Time = 22.238(s] ,lTransfer speed = 12360.73[MB/s]

Total = 0.000(B] , Time = 22.240[s] , Transfer speed = 0[MB/s] i 5
f--- TOE100G-IP menu --- Performance is better than

[--- TOE100G-IP menu --- [0] : Display TCPIP parameters running with pattern data enabled

[0] : Display TCPIP parameters [1] : Reset TCPIP parameters

[1] : Reset TCPIP parameters [2] : Send Data Test (TOEIP -> Target)

[2] : Send Data Test (TOEIP -> Target) [3] : Receive Data Test (Target -> TOEIP)

[3] : Receive Data Test (Target -> TOEIP) [4] : Full duplex Test (TOEIP <-> Target)

[4] : Full duplex Test (TOEIP <-> Target) p>>

p>> I

Figure 4-5 Send data test by using jumbo frame with disabling pattern data generation
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4.4 Receive Data Test (Client to Server)

To transfer data from Client device to Server device, s e | erarntrec&ve datatest on the
Server device and s el e cntsend @fta test on theClient device. User inputs test
parameters on the consoles. The sequence to run the test is shown as follows.

1) On Server console, input three parameters in receive data test.

a)

b)

c)

Input transfer size: Unit of transfer size is byte. Valid value is 0x40 - 0x3F_FFFF_FFCO.

The input must be aligned to 64. The input is decimal unit when input only digit number.
User adds i 0 x 0e atpefix bor hexadecimal unit.

Input data verification mode: Set 6 Qdddisable dat a v er i fi cat ileodata or
verification to verify data from the Client device.

Input Mode: The connection mode. | n p u bpendcbrinectioro by Server mode
(Passive open).

2) If inputs are valid, fit\Waen ¢ 0 n n e c t is digplayédoto wait until the Client device
sends the request for the new connection.
3) On Client console, input three test parameters in send data test.

a)

b)

c)
d)

Input transfer size: Unit of transfer size is byte. Valid value is 0x40 - 0x3F_FFFF_FFCO.
The input must be aligned to 64. The input is decimal unit when input only digit number.
Useraddsfi 0 x 0 tprfix fiorchexadecimal unit. This value must be equal to transfer
size that is set on Server device.

Input packet size: Unit of packet size is byte. Valid value is 64 i 8960. The input must
be aligned to 64. The input is decimal unit when input only digit number. User adds ii ¥ 0
to be a prefix for hexadecimal unit.

Input data generation mode: Mode of pattern data generation. Set dA6to use 32-bit
incremental data or ®6to use null value.

Input Mode: The connection mode. Input 6 0 dpeh connection by Client mode (Active
open).

After all inputs are valid, the operation begins.

4) After running the Client device, the port is created. Current transfer size is displayed on
both consoles every second.

5 iCmaetti on cl| R e dadataeodiple t eadedisplayed on Server console after
Client device finishes sending all data and closing the connection. Finally, total transfer
size and performance are displayed on both consoles.

Figure 4-6 shows the example of receive data test when using jumbo frame size with enabling
the data verification on the Server device

Figure 4-7 shows the example of receive data test when using jumbo frame size with disabling
the data verification on the Server device. From the both results, it can conclude that running
the receive data test can achieve the maximum speed, nearly to the 100Gb Ethernet speed,
when disabling the data verification on the Accelerator system.
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Figure 4-6 Receive data test with data verification

Figure 4-7 Receive data test without data verification
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