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UDP10G-IP with CPU Demo Instruction
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1 Overview

This document provides an example of running the UDP10G-IP demo using two different test
environments. The first environment involves one FPGA board that transfers UDP data to a PC
running a test application for transferring UDP data via 10G Ethernet. However, the test
performance in this test environment is limited by the resource of the PC.

In contrast, the second environment involves two FPGA boards that work together to transfer 10G
Ethernet data. This configuration achieves the best performance for transferring UDP data via
10G Ethernet using UDP10G-IP.

The document is divided into several topics. Topic 2 explains how to set up the 10G Ethernet card
on the PC to obtain optimal performance for data transfer when running the test in the first
environment with the FPGA and PC. Topic 3 describes the example console and test results when
running the test in the first environment. Finally, topic 4 provides an example console when
running the test in the second environment, using tow FPGASs.

For more details on each topic, please refer to the following sections.
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2 PC Setup

Before running demo, please check the network setting on PC. Below is an example of how to set
up the 10G Ethernet card.

2.1 IP Setting
- - p
& Local Area Connection 2 Properties (3] Internet Protocol Version 4 (TCP/IPv4) Properties 3
Networking | Sharing | General
Connect using: 10-Gb LAN connection d You can get IP settings assigned automatically if your network supports
= 1 this capability. Otherwise, you need to ask your network administrator
I & Intel(R) Ethemet Server Adapter X520-2 \[/ for the appropriate IP settings.

() Obtain an IP address automatically

@) Use the following IP address::

This connection uses the following items:

oM i - /:_3\
& Client for Mlcrosof.tNetworks B P scidbess; TR IS
v Q Npcap Packet Driver (NPCAP) [Wi-Fi)
o= Npcap Packet Driver (NPCAP) | Subnet mask: 255 . 255 .255 . 0

41 005 Packet Scheduler

2 ,Q File and Printer Sharing for Microsoft Networks
‘ W s Intemnet Protocol Version 6 (T CP/IPvS
| (G Internet Protocol Version 4 (TCP/1Pv4

Default gateway:

Obtain DNS server address automatically

< 0 » @ Use the following DNS server addresses:
= X Preferred DNS server:
Description Alternate DNS server:

Transmission Control Protacol/Intemet Protocol. The default
wide area network protocol that provides communication

across diverse interconnected networks. (| validate settings upon exit

o) Cam )

[ ok |[ cencel |

Figure 2-1 Setting IP address for PC

1) Open Local Area Connection Properties of the 10G Ethernet connection, as shown on the
left window of Figure 2-1.
2) Select “TCP/IPv4” and click on Properties.

3) SetIP address =192.168.7.25 and Subnet mask = 255.255.255.0, as shown on the right
window of Figure 2-1.
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2.2 Speed and Frame Setting

p=

4 Local Area Connection 2 Properties

MNetworking Sharing]

Connect using:

L¥ Intel(R) Ethemet Server Adapter x520-2

This connection uses the following items:

& Client for Microsoft Networks -
v .@ Npcap Packet Driver [NPCAP) [wi-Fi)
S Mpcap Packet Driver [NPCAP)

451 365 Packet Scheduler

E File and Printer Sharing for Microsoft Networks 4
<& |ntemet Protocol Version 6 (TCP/IPvE)

B8 Internet Protocol Yersion 4 (TCP/IPv4) -

m

< | m [ »
Instal. Urinstal

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

| ok || Cancel |

q
E Yes I [ No

Local Area Connection 2 I |

You have made changes to the properties of this connection,
If you proceed your changes will be lost.

Do you wish to proceed?

Intel(R) Ethernet Server Adapter X52 rties |
VLANs | Boot Dptions Diver |  Detais
General |  LinkSpeed |  Advanced | Teaming

( intel.) Advanced Adapter Settings

Seltings: Value:
\J'-h'PuL.;. 3014 Bytes v
umbo Packel "
arge Send Uffload V2 [IFv4 4 bl
Large Send Offfoad V2 (IPvE)
Locally Administered Address 3014 Butes
Log Link State Event
Offloading Options
Performance Options v [ Use Default |

Jumbo Packet

[ Enables Jumbo Packet capabiity for TCRIIP packets. In situations
w here large packets make up the majority of traffic and
additional latency can be tolerated, Jumbo Packets can reduce
CPU utilization and improve wire efficiency. 3

NOTE: Changing this setting may cause a momentary
loss of connectivity.

-~

Usage Considerations —

| ok || Ccancel

Figure 2-2 Set frame size = jumbo frame

1) On Local Area Connection Properties window, click “Configure” as shown in Figure 2-2.

2) On Advanced Tab, select “Jumbo Packet”. Set Value to “9014 Bytes” for Jumbo Frame
support or set value to “Disabled” for non-Jumbo Frame support, as shown on the bottom

window of Figure 2-2.
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3) On Link Speed, select “10 Gbps Full Duplex” for running 10-Gigabit transfer test, as
shown in Figure 2-3.

dg_udp10gip_cpu_instruction.doc

[ !

‘ Intel(R) Ethernet Server Adapter X520-2 Properties
Teaming l VLANs ] Boot Options | Driver ] Details

General | Advanced | LinkSpeed | PROSetAdvanced

. . Link Speed and Duplex Settings
(lntel)

Intel(R) PROSet Version: 25.0.0.1000

Link Status
@ Speed: 10.00 Gbps Full Duplex

Speed and Duplex 3
10 Gbps Ful Duplex Q [ Diagnostics.. |

| Identify Adapter... |

Speed and Duplex Setting: By default, Intel® adapters are set
to automatic ally detect and negotiate speed and duplex settings.
A setting other than Auto Negotiation restricts w hat the adapter
advertises during auto-negotiation.

m. |

0‘ Information icon

This icon is displayed w hen the device is not linked at its
maximum capable speed. In that case, if your device is set to v

ok ][ concel |

Figure 2-3 Set link speed = 10 Gbps
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4) On PROSet Advanced Tab, select “Performance Options” and click “Properties” button.
5) Set “Interrupt Moderation Rate” = OFF.

Intel(R) Ethernet Server Adapter X520-2 Properties =5 Performance Options e
Teaming | WLANs | BootOptions | Diiver | Details | Settings: Value:
General l Advanced ] Link Speed I PROSet Advanced Direct Cache Access Ioff ®_v|
0 ontrol
n h Interrupt Moderation Rate
n tel Advanced Adapter Settings Low Latency Interrupts
Receive Buffers
Transmit Buffers [ Use Default ]
Seltinas: Interrupt Moderation Rate
281ngs: — This sets the rate at w hich the controller moderates or delays the -
Locally Administered Address - l Propetlies I generation of interrupts making it possible to optimze netw ork -
lﬁ?f? '-"'j‘.k 5‘;‘? Event — throughput and CPU utiization. The Adaptive setting adjusts the ‘ =
Pelrllce.s interrupt rates dynamically depending on traffic type and network |
nonty & YLAN L usage. Choosing a different setting may improve netw ork and
Receive Side Scaling = system performance in certain configurations.
Receive Side Scaling Queues =
i Without interrupt moderation, CPU utilization increases at higher -
Performance Options
Configures the adapter to use settings that can improve adapter - [ oK ] [ Cancel
performance.
([ ok ][ cance |

Figure 2-4 Interrupt Moderation Rate

6) Select “Low Latency Interrupts” and click “Properties” button.
7) On “Low Latency Interrupts” window, select “Use Low Latency Interrupts” and click “OK”

button.
8) Click “OK” button to save and exit all setting windows.
Performance Options || Low Latency Interrupts [
Settings: ise Low Latency Interrupts
Direct Cache Access LI Properties I @ Use for packets with TCP PSH flag
Flow Control - - _
n n davadion Bada _ Use for these TCP ports:
Low Latency Interrupts
Receive Butters
Transmit Buffers q
Low Latency Interrupts Add
Enables adapters to bypass interrupt moderation and immediately -
generate an interrupt w hen certain TCP packets arrive, allow ing r Remove
the systemto handle the packet more quickly. Certain applic ations |
w ill have faster access to netw ork data because of the reduced -
data latency.
@ NOTES: | Configures w hich packets bypass interrupt moderation and -
trigger immediate interrupts. r
& [ this nntinn ie anahlad svatam CH Litilizatinn R Use for packets with TCP Any incoming pac ket w ith the =
PSH flag: TCP PSH flag will trigger an
Lo | [ coneel | immediate interrupt, The PSH |
flag is set by the sending
device.
Use for these TCP ports: Every pac eived on the .
I OK [ Cancel

Figure 2-5 Use Low Latency Interrupts
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2.3 Power Option Setting

1) Open Control Panel and select Power Options as shown on the left window of Figure 2-6.
2) Change setting to High Performance as shown on the right window of Figure 2-6.

=8 HoR ==

Adjust your computer’s settings

Power Options

WA Recovery
- RemoteApp and Desktop
Connections

Speech Recognition

g

A

System

Troubleshooting

:.'_1 Windows Anytime
~A Upgrade

[ =N

LTV PR W S

e
@u vl@ » Control Panel » All Control Panel ltems »

® &

)

a

L

bw & @

- ]" ] I Search Contr
oy Centrel Panel Home
View by:
Require a password on wakeup

Choose what the power

Programs and Features Buttons do

“; Create a power plan

Region and Language ¢] ose when to tum off the
Sound - hen the computer
Sync Center

Taskbar and Start Menu

User Accounts

See also
Windows CardSpace Personalization

User Accounts
AL oo Fleon ol

12-Jul-23

| )= |3 « All Control Panelltems » Power Options
o/ £

- | 4 | | Search Control Panel o |
Select a power plan

Power plans can help you maximize your computer’s perfermance or conserve
energy. Make a plan active by selecting it, or choose a plan and custemize it by

changing its power settings. Tell me more about power plans

Preferred plans

Balanced (recommended) Change plan settings

Autornatically balances performance with energy consumption on

capable hardware. 5\
@ High performance Change plan settings___{
Favors performance, but may use maore energy.
Show additional plans v )

® Change settings that are currently unavailable

Figure 2-6 Power options
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2.4 Firewall Setting

@ r

@d < |E8 » Control Pa... » All Control Panel It... » v |4 [Sssrc"’
2L 4] &) =@ « Al Control Panel ltems » Windows Firewl

Adjust your computer's settings
Control Panel Home Hel e
<A Upgrade = ! PP y

1 Allow a program or feature Windows Firewall can h
@ Windows Defender ‘ Windows Firewall through Windows Firewall computer through the ]
[

",‘ Change notification settings 2 How does a firewall hel

2 ) . ﬂ P =
o Windows Update NN HD Intel(R) ® Turn Windows Firewall on or i R
off
= /] .
®) Restore defaults l 0 Home or
==
@(uv’ﬂ « Win... » Customize Settin... v , 4y ‘ f Search Control Panel ,0’]

Customize settings for each type of network
You can modify the firewall settings for each type of network location that you use.
What are network locations?
Home or work (private) network location settings
0 Turn on Windows Firewall

Block all incoming connections, including those in the list of allowed programs
Notify me when Windows Firewall blocks a ney ram

@1 @ Turn off Windows Firewall (not recommended) Q

ublic network location settings

0} Turn on Windows Firewall

Block all incoming connections, including those in the list of allowed programs

Notify me when Windows Firewall blocks a ney gram
@; © Turn off Windows Firewall (not recommended) @

m

4
I oK Cancel ]

Figure 2-7 Firewall setting

1) Open Control Panel and select Windows Firewall.

2) Click “Turn Windows Firewall on or off”.

3) Select Turn off Firewall under Private and Public network settings.
4) Click OK button to confirm the setting.
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3 Testresult using FPGA and PC
3.1 Display UDPIP parameters

Select ‘0’ to check the current parameter in the demo. This will display seven parameters on
the console.

Current parameter
| . Current Network Parameter +++

Mode = CLIENT

FPGA MAC address = Bx000102030405

FPGA IP = 192.168.7.42

FPGA port number = 4000

[arget IP = 192.168.7.25

[arget port number (Target—>FPGA> = 61000
[arget port number (FPGA->Target) = 60000

—-—— UDP1BG-IP menu ——

[B]1 : Display UDPIP parameters

[1] : Reset UDPIP parameter

[2] : Send Data Test <(UDPIP -> Target>
[3]1 : Receive Data Test (Target —> UDPIP)>
[4] : Full duplex Test <(UDPIP <{-> Target)

Figure 3-1 Display current parameter result

1) Mode: Set the initialization mode to UDP10G-IP to act as a Server or Client. To run with a
PC, input ‘0’ to initialize the IP in Client mode.

2) FPGA MAC address: This is a 48-bit hex value that serves as the MAC address of the
FPGA. The default value is 0x000102030405.

3) FPGA IP: This is the IP address of the FPGA. The default value is 192.168.7.42.

Note: This value is used to be the FPGA IP address, a parameter for the test application
on the PC.

4) FPGA port number: This is the port number of the FPGA. The default value is 4000.
Note: This value is used to be the FPGA port, a parameter for the test application on the
PC.

5) Target IP: This is the IP address of the Target device, which is the 10G Ethernet on the PC.
The default value is 192.168.7.25.

6) Target port number (Target->FPGA): This is the port number of the Target device to which
UDP payload data will be sent from the PC to the FPGA. The default value is 61000.
Note: This value is used to be the PC port, a parameter for test application on the PC in
transmit mode

7) Target port number (FPGA->Target): This is the port number of the Target device from
which UDP payload data will be sent from the FPGA to the PC. The default value is
60000.

Note: This value is used to be the PC port, a parameter for the test application on the PC
in receive mode

To change some parameters, the user can set them by using menu [1] (Reset UDPIP
parameters).
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3.2 Reset UDPIP parameters

Select ‘1’ to modify IP parameters or reset UDP10G-IP. Once selected, the current
parameters are displayed, and the user can enter ‘X’ to keep the same parameters or modify
individual parameters by entering a different value.

There are seven parameters that can be modified, as described in topic 3.1(Display UDPIP
parameter). The range of each parameter is as follows.

Note: If the user sets the invalid input, the input will be rejected and the same value will be
used for that parameter.

1) Mode > Input ‘0’ to initialize IP as Client mode.
2) FPGA MAC address  : Input a 12-digit of hexadecimal value. Add “Ox” as a prefix to
indicate a hex value.

3) FPGAIP address . Input a set of four decimal digits separated by “.”. Each digit
must be the range of 0-255.

4) FPGA port number : Input a value in the range of 0-65535.

5) Target IP address - Input a set of four decimal digits, similar to the FPGA IP address.
This is the IP address of the PC.

6) Target port number (Target->FPGA) . Input a value in the range of 0-65535.

7) Target port number (FPGA->Target) . Input a value in the range of 0-65535.

Once all the parameters are entered, the new parameter set is displayed on the console.
The reset signal is then asserted, and the IP begins initialization with the new parameters.
Upon completion of the initialization process, the console displays “IP initialization complete”,
as shown in Figure 3-2.
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¢ : User Input

+++ Reset UDP1BGIP +++ 4 : User Output
+++ Cuprrent Network Parameter +++

Mode = CLIENT

FPGA MAC address = ©x@00102030405 Current parameter
FPGA 1P = 192.168.7.42 before changing
FPGA port number = 4000

arget IP = 192.168.7.25

arget port number (Target->FPGA)> = 61660 Input other key (not ‘x’)
arget port number (FPGA—>Target) = 60060 to set parameter

ress 'x’ to skip parameter setting:

nput mode : [B] Client [1] Server ngi:?;;;ﬂinvaﬁdvameto
nvalid input : Parameter not change I
nput FPGA MAC address : use same value
nvalid input : Parameter not chan e
npui SPGR IP adgress h
nvalid input : Parameter not c :

nput FPGA port number SBBGB Input valid value to
nput Target IP address : n] change parameter
nvalid input : Parameter not change
nput Target port number (Target->FPGA) : [n
nvalid input : Parameter not change

nput Target port number (FPGA->Target) : [n
nvalid input : Parameter not change

++ Current Network Parameter +++

CLIENT

AxANA1020304085
8 42

50008 | New parameter
8.7.25
arget port number (Iarget >FPGA> 61606008
arget port number (FPGA->Target) = 60000
ARNING: Please also change IP setting and port number on Test ap
imeout: Waiting IP Initialization
initialization complete]| Reset complete

—— UDP18G-IP menu ——

ode
PGA ?gc address

[B]1 : Display UDPIP parameters

[1] : Reset UDPIP parameter

[2] : Send Data Test <(UDPIP -> Target)
[3]1 : Receive Data Test (Target —-> UDPIP)
[4] : Full duplex Test <UDPIP <{-> Target>

Figure 3-2 Change IP parameter result
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3.3 Send Data Test

To transfer data from FPGA to PC, select ‘2’ to run the Send data test on the FPGA console
and run the “udpdatatest.exe” application to receive data via Command Prompt on the PC.
The user inputs the test parameters for sending data on the FPGA console. The steps to run
this menu are shown below.

1) On the FPGA console, input two parameters under Send data test menu.

i) Input transfer size: The unit of transfer size is byte. Valid values are 0x8 -
OxFFFF_FFF8 and the input must be aligned to 8. The input is in decimal unit when
only digit number is entered. If entering a hexadecimal unit, add “Ox” as a prefix.

i) Input packet size: The unit of packet size is byte. Valid values are 8 — 8968, and the
value must be aligned to 8. The input is in decimal unit when only digit number is
entered. If entering a hexadecimal unit, add “Ox” as a prefix.

Note: If packet size is over 1472, the packet output will be a jumbo frame, and the PC
must support this.

2) If all inputs are valid, the recommended parameters for running the test application on the
PC will be displayed. “Press any key to start data sending ...” is displayed to begin
sending data when user enters any key(s).

3) On the Command prompt, input the test parameters following the recommended values.
There are five mandatory parameters and two optional parameters for executing
‘udpdatatest” to receive data.
>> udpdatatest [Dir] [FPGAIP] [FPGAPort] [PCPort] [ByteLen] <Pattern> <Timeout>

Mandatory parameters

i) Dir : Set ‘r’ to receive test data from FPGA

i) FPGA IP : Set the same value as FPGA IP address

iii) FPGA port  : Set the same value as FPGA port number

iv) PC port : Set the same value as Target port number (FPGA->Target)
V) Bytelen : Set the same value as “Input transfer size” of step 1)

Optional parameters

i) Pattern . ‘“1’- enable data verification, ‘O’-disable data verification. The default
value is ‘1" which is applied when there is no input.
i) Timeout : Timeout in msec unit. Valid value is 50-65536. It is recommended to set

100 for 10G Ethernet. The default value is 100 which is applied when there is no input.

4) After running the test application, a summary of the setting parameters will be displayed
and the application will wait for received data from FPGA.

5) On the FPGA console, input any key(s) to start sending data. The current number of
transfer data size will be displayed on both the FPGA console (transmitted data size) and
the Command prompt (receive data size) every second.

6) Once all data has been sent, “Send data complete” will be displayed on the FPGA. The
test application on the PC will finish when either the total number of received data equals
the set value (indicating no lost data) or a timeout when no new data is received is
reached, resulting in an error message being displayed on the Command prompt. If data
verification is enabled, the first error position will also be displayed. Finally, the total
number of receive data and performance will be displayed on both the FPGA console
(transmit performance) and the Command prompt (receive performance).
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Figure 3-3 shows an example of Send data test using jumbo frame size.

FPGA console

I Input ‘2' to run send data test |

++ UDPLBG-IP Send Mode +++

|l Input parameter for sending

o

ter transfer size in hyte unit (aligned to 64-hit) : § - BxPFPFFFFs
ter packet size in bhyte unit (aligned to 64-hit) : 8 - 8968

Display recommended parameter and
wait user input keys to start sending
operation after running software on PC

Bta din

bend 124B HEyte Recu @ Byte
Bend 2480 MByte Recv @ Byte
\end 3720 MByte Recv @ Byte

Total tx transfer size = 536870911 64-hit
Total = 4294[MB] , Time = 3463[ms] , Transfer speed = 1248[MB/

Total px transfer size = B 64-hit
Total = B[B] , Time = 3463[ns] ,

—- UDP18G-IP menu -—-

(@] : Display UDPIP parameters

(1] : Reset UDPIP parameter

(2] : Send Data Test CUDPIP -) Target)
(31 = Receive Data Test (Target -» UDPIP)
(4] ¢ Pull duplex Test CUDPIP {-) Target)

Transfer speed = BIMB/s]

PC Command Prompt ‘

| Call udpdatatest.exe with recpmmended parameters I

( 3
C:\SWudpdatatest » 192.168.7.42 4800 60700 4294967288 1

btart Receiving with Data pattern - -
FPGA 1P 192.168.7.424008 Display setting parameters

PC Port 60000 on PC, inputs from user
[ineout 180 mSec

2.483 GB 5 )Display transfer size every second
3.723 GB |
pend 3.46 Second(s) for Receiving 4.295 GByte(s)
eceiving Data Rate 1239.89 MByte(s)Sec

L 6
Ca\SlD Display performance after

complete to transfer all data

Figure 3-3 Send data test by using jumbo frame

If the input is invalid, “Out-of-range input”/’Invalid input” is displayed and then the operation
is cancelled, as shown in Figure 3-4 - Figure 3-5.

++ UDPiBG-IP Send Mode +++
Dut—of - range input

--- UDP18G-IP menu ——-

[@] : Display UDPIP parameters

[1] : Reset UDPIP parameter

[2] : Send Data Test (UDPIP -> Target)
[3] : Receive Data Test (Target -> UDPIP)
4] : Pull duplex Test (UDPIP <{-> Target)

in byte unit (aligned to 64-hit) :

§ - BxFFFFFFF8 =) Px100000000

Figure 3-4 Error from invalid transfer size

++ UDP18G-IP Send Mode +++

nter transfer size in hyte unit (aligned to 64-hit) :
nter packet size in hyte unit (aligned to 64-hit)

ut-of-range input |

--- UDP1BG-IP menu -—-

[@] : Display UDPIP parameters

[1] : Reset UDPIP parameter

[2] : Send Data Test (UDPIP -> Target)
[3] : Receive Data Test (Target -> UDPIP)
41 : Full duplex Test (UDPIP {-> Target)

8 - BxFFFFFFF8
: 8 - 8968

FRFF8

Figure 3-5 Error from invalid packet size
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3.4 Receive Data Test

To received data on FPGA from PC, select ‘3’ to run the Receive data test on FPGA and
input the required parameters for receiving data on the FPGA console. On the PC, run
‘udpdatatest.exe” to send data with setting the test parameters of “udpdatatest” on the
Command prompt. The steps to run this menu are shown below.

1) On the FPGA console, input two parameters under Receive data test menu.

i) Input transfer size: The unit of transfer size is byte. Valid values are 0x8 -
OxFFFF_FFF8 and the input must be aligned to 8. The input is in decimal unit when
only digit number is entered. If entering a hexadecimal unit, add “Ox” as a prefix.

i) Input data verification mode: Set ‘0’ to disable data verification or ‘1’ to enable data
verification sent from the PC.

2) If inputs are valid, the recommended parameters for running the test application on the
PC will be displayed. The message “Wait data from Target ...” is displayed to indicate that
the FPGA is waiting for data to be received from the PC.

3) On the Command prompt, input the test parameters following the recommended values.
There are five mandatory parameters and one optional parameter for executing
“‘udpdatatest” to send data.
>> udpdatatest [Dir] [FPGAIP] [FPGAPort] [PCPort] [ByteLen] <pattern>

Mandatory parameters

i) Dir : Set ‘t’ to send test data from PC

i) FPGAIP : Set the same value as FPGA IP address

iii) FPGA port  : Set the same value as FPGA port number

iv) PC port : Set the same value as Target port number (Target->FPGA)
V) Bytelen : Set the same value as “Input transfer size” of step 1)

Optional parameters
i) Pattern : “1’- Incremental pattern, ‘0’- dummy pattern. The default value is ‘1’
which is applied when there is no input.

4) Once the test application is initiated, the data is sent from the PC to the FPGA. The
current transfer size is displayed on both the FPGA console (receive data size) and the
Command prompt (transmit data size) every second.

5) Upon completion of the data transfer, the FPGA console displays “Receive data
completed”. If no new data is received until timeout, the FPGA will also complete the
operation by timeout condition. Finally, the total number of transfer data size and
performance are displayed on both the FPGA console (receive performance) and the
Command prompt (transmit performance).
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Figure 3-6 shows an example of Receive data test when the data verification mode is
disabled on the FPGA console. The left window displays the test results on the FPGA
console, while the right window displays the test results on the Command prompt.

Figure 3-7 shows and example of Receive data test when the data verification mode is
enabled on the FPGA console. The PC sends incremental data to the FPGA, and the left
window displays the test result on the FPGA console, while the right window displays the
test results on the Command prompt. If the verification module fails, an error message is

displayed.
FPGA console
Input ‘3’ to run receive data test |
b4+ UDPLOG-IP Receive Mode +++ | Input parameter for client mode 1 PC Command Prompt
nter transfer size in hyte unit (aligned to 64-hit): 8 - @xFFFFFFFS =>| BxFFFFFFFS
nable data verification : [@] Disahle [11 Enable =){8 | | Call udpdatatest with recommended parameters |
P
| (3)

C:\SDudpdatatest t 192.168.7.42 4000 61000 4294967288 B |

end BByte lem HByte btart Sending without Data pattern

LY
Bend @ Byte Recu 2368 MByte Display recommended parameter ggcgog %253558'7'42'4333
Bend @ Byte Recu 3478 MByte and wait data from PC [ ineout ;
Receive data conpleted 1 249 (;g
5 " .
Fotal tx transfer size = B 64-bit 2.485 GB ( 4 )Dlsplay transfer size every second
= . 3.729 GB
[otal = B[B] , Tine = 3457[ns] , Transfer speed = B[MB/s]
. . bpend 3.46 Second(s) for Sending 4.295 GByte(s)
fotal rx transfer size = 536870911 64-hit bending Data Rate: 1242.84 MBute(s)/S
fotal = 4294[48] , Tine = 3457[ns] , Transfer speed = 12420MB/s] poncing ara ot A €
Display performance aftér
[6] uustggig HE;E‘P_;;MM ons D1 \SHD complete to transfer all data
[1] : Reset UDPIP parameter
[2] : Send Data Test (UDPIP -> Target)
[3] : Receive Data Test (Target -> UDPIP)
(4] : Full duplex Test (UDPIP <-) Target)

Figure 3-6 Receive data test without data verification

FPGA console
| Input parameter to enaglgdata verification |

++ UDPLOC-IP Recedve Mode +++ 1
nter transfer size in hyte unit (aligned to 64-bit): § - GxFFFFFFFR =)
nable data verification : [8] Disable [1] Enable =)

un test application on PC by following conmand

PC Command Prompt

ddatatest ¢ 192.168.7.41 4000 61000 4294967288 1 C:\SWudpdatatest t 192.168.7.42 4000 61000 4294967288 1
ait data fron Target ... btart St_ending with Dat-:a pattern

bend @ Byte Recy 1243 MByte EEGQ IEI %33568'7'42'4%3

end @ Byte Recv 2361 MByte T ort: IEB g

end @ Byte Recv 3478 MByte 1"'”2"2;4 GB neee

Receive data conpleted 2.488 GB

otal tx transfer size = B 64-hit 3.732 GB

otal = B[B] , Time = 3457[ms] , Transfer speed = BIMB/s] Epent} 3.46 Second(s) for Sending 4.295 GByte(s)
otal rx transfer size = 536878911 64-bit bending Data Rate: 1242.4@ MByte(s)/Sec

otal = 4294[MB] , Time = 3457[ms] , Transfer speed = 1242[MB/s] - \_/
Display performance after

L UDPBC-IP menu — 5 HY'N complete to transfer all data
[8] : Display UDPIP paraneters

[1] : Reset UDPIP parameter

[2] : Send Data Test (UDPIP -» Target)
[3] : Receive Data Test (Target -> UDPIP)
[4] : Full duplex Test (UDPIP {-> Target)

Figure 3-7 Receive data test when enable data verification
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3.5 Full duplex Test

Select ‘4’ to run full duplex test which transfers data between FPGA and PC in both
directions simultaneously. User inputs test parameters on the FPGA console and PC
Command prompt. Two “udpdatatest” applications must be executed by the user on two
separate Command prompts using different port number, one for sending data and another
for receiving data. The steps to run the test are as follows.

1) On the FPGA console, input three parameters under Full duplex test.

i) Input transfer size: Unit of transfer size is byte. Valid value is 0x8 - OxFFFF_FFF8”. The
input must be aligned to 8. The input is decimal unit when input only digit number. User
adds “Ox” to be a prefix for hexadecimal unit. This value must be equal to total transfer
size, set on test application.

i) Input packet size: Unit of packet size is byte. Valid value is 8 — 8968. The input must be
aligned to 8. The input is decimal unit when input only digit number. User adds “Ox” to
be a prefix for hexadecimal unit.

iii) Input data verification mode: Set ‘0’ to disable data verification or ‘1’ to enable data
verification sent from the PC.

2) If all inputs are valid, two recommended parameter sets to run two applications on the PC
are displayed, sending data and receiving data. “Press any key to start data sending ...” is
displayed to begin the operation when user enters any key(s).

3) Open two Command prompts to execute the applications using the recommended
parameter values. Five mandatory parameters and one optional parameter for executing
‘udpdatatest” are displayed.

Receive data (The 1St command prompt)
>> udpdatatest r [FPGAIP] [FPGAPort] [PCPort] [ByteLen] <Pattern> <Timeout>

Send data (The 2"d command prompt)
>> udpdatatest t [FPGAIP] [FPGAPort] [PCPort] [ByteLen] <Pattern>

Mandatory parameters
i) Dir :
The 15t command prompt  : Set 'r’ to receive data
The 2" command prompt  : Set ‘1’ to send data
i) FPGAIP : Set the same value as FPGA IP address
iiil) FPGA port  : Set the same value as FPGA port number
iv) PC port
The 15t command prompt: Set the same value as Target port number (FPGA->Target)
The 2" command prompt: Set the same value as Target port number (Target->FPGA)
V) BytelLen : Set the same value as “Input transfer size” of step 1)

Optional parameters

i) Pattern : “1’- enable data verification, ‘0O’-disable data verification. The default
value is ‘1’ which is applied when there is no input.
i) Timeout : Timeout in msec unit. Valid value is 50-65536. It is recommended to set

100 for 10G Ethernet. The default value is 100 which is applied when there is no input.
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4) On the FPGA console, press any key(s) to initiate data transmission to the PC. The FPGA
console and two Command prompts will display the current number of data transfers in
both directions every second.

5) Once UDP10G-IP has sent and received all data, the FPGA console will display “Transfer
data complete”. Finally, the total transfer size and performance will then be displayed on
the FPGA console and the Command prompts.

Figure 3-8 displays the transfer performance during full-duplex operation with data
verification. The left window is the test result on FPGA console while the right window is the
test result on the Command prompts: the upper window shows receive performance and the
lower window shows transmit performance.

Figure 3-9 shows an example result when lost data is detected on the PC. In this scenario,
the receive software is halted due to a timeout condition, where no new data is received until
timeout value is reached. The application displays an error message indicating the first lost
position and the total amount of lost data.

FPGA console PC Command Prompt

| Call udpdatatest with recommended para}@e\l‘.ers to receive data

++ |
nter transfer size in byte unit (aligned to 64-hit) : 8 - s@;ggFFFFF

Input ‘4’ to run full duplex test l | Input parameter for full duplex I_ \ 3 }
16G-1P Full duplex Mode +++ & . E:\SH)hdpdatatest » 192.168.7.42 4000 6BBAA 4294967288 1

=

=
3
-
=
3|
3|

nter packet size in hyte unit (aligned to 54 hit) =) [BY68 Btart Receiving with Data pattern
nable data verification : [B] Disable [1] Enable => FPGA IP: 192.168.7.42:4900
PG Port 60000
Bun tuo test application on PC hy following command [ g AA_n
1 249 GB
1) PC receive data test (UDPIP - 2.482 GB o
dpdatatest » 192.168.7.42 4600 60@39 4294967288 1 3
) PC send data test (PC -> UDPIP) Bpend 3.46 Second(s) for Receiving 4.295 GByte(s)
hdpdatatest t 192.168.7.42 4000 61000 4294967288 1 > Receiving Data Rate: 1239.89 MByte(s)/Sec 5
A\

Press any key to start data transfer :
htart data transferring g:,::gt;comme"“d C:\SU>
t:g %ggg :ggz: g:z: éggg :gg:: _I Call udpdatatest with recommended para)mg\ters to send data I_
end 3472 MByte Recv 3962 MByte (3)
fransfer data conplete - C:\SW>(dpdatatest ¢ 192.168.7.42 4000 61099 4294967288 1 |
otal tx transfer size = 536878911 64-hit . .
otal = 4294IMB1 , Tine = 3463[ns] , Transfer speed = 12481MB/s] prart Sending with Data pactern
otal rx transfer size = 536878911 64-hit Ilf(.:mPortE 61%2
otal = 4294[MB] , Time = 3463[ms] , Transfer speed = 124B[MB/s] 1_2&4 B isplay transfer size every second
L~ UDP1BG-IP penu —— 2.488 G .

: Renu 3.731 GB
E} : glsplaﬂng?llzll’ parameters .
1] : Reset parameter ] :

. _ pend 3.46 Second(s) for Sending 4.295 GByte(s)

[2] : Send Data Test (UDPIP -3 Tfl‘g“) Bending Data Rate: 1242.76 MByte(s)/Sec
EZI% : Receive Data Test (Target -> UDPIP)
4] :

Full duplex Test CUDPIP {-> Target) i {5
gD Display performance after
- complete to transfer all data

Figure 3-8 Full-duplex test when no lost data
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FPGA console

Input ‘4" to run full duplex test
e Tode ++F Input parameter for full duplex |—
ter transfer size in hyte unit (aligned to 64-hit) : § - BxFFFFFFFS =) BxFFFFFFFS
ter packet size in hyte wnit (aligned to 64-bhit) = 8 - 8968 =) §%68
Enable data verification : [8] Disahle (1] Enable =} {

fun two test application on PC by following command

) PC recedve data test C(UDPIP -) PC)
|idpdatatest » 192.168.7.42 4060 66860 4294967208 1

) BC send data test (PG -> UDPIP)
|dpdatatest t 192.168.7.42 4600 61060 4294967268 1

ress any key to start data transfer ...
tart data transferring

end 1248 NByte Recv 1675 HByte

end 2356 MByte Recv 2793 NByte

end 3472 MByte Recv 3911 MByte

ransfer data conplete

otal tx transfer size = 536878911 64-hit
otal = 4294(MB] , Tine = 3463[ns] , Transfer speed = 1248(MB/s]

otal rx transfer size = 536878911 64-hit
otal = 4294(MB] , Tine = 3463(ns] , Transfer speed = 124B(MB/s]

-~ UDP18G-IP menu ---

81 : Display UDPIP parameters

11 : Reset UDPIP pavaneter

21 : Send Data Test (UDPIP -) Target)
31 ¢ Receive Data Test (Target -) UDPIP)

PC Command Prompt ‘

| Call udpdatatest with recommended parameters to receive data

C:\SWudpdatatest » 192.168.7.42 4000 60000 4294967288 1

btart Receiving with Data pattern
FPGA 1P: 192.168.7.42:4000

PC Port: 60000

[ineout: 108 mSec

%ig gg Software is stopped by timeout
3.699 B condition. Total received data is
mim] Yinaout less than set value.

Ist Data drop BxB01aB34e, Last data BxBB875eaa
fotal Data Drop 23953528 Byte(s)

bpend 3.48 Second(s) for Receiving 4.271 GByte(s)
eceiving Data Rate: 1226.6@8 MByte(s)/Sec

@
L\SH>

Call udpdatatest with recommended parameters to send data I_
N\Sihudpdatatest t 192.168.7.42 4600 61000 4294967280 1
tart Sending with Data pattern

PGA IP: 192.168.7.42:48608

C Port: 61000
[ineout: 100 mSec
1.243 GB

2.486 GB

3.9 (B
(5)

41 ¢ Pull duplex Test (UDPIP {-) Target)

pend 3.46 Second(s) for Sending 4.295 GByte(s) ~—"
ending Data Rate: 1242.84 MByte(s)/Sec

HYH

Figure 3-9 Full-duplex test when lost data is detected on PC
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4 Test result when using two FPGAs

4.1 Display UDPIP parameter
Select ‘0’ to check current parameter in the demo. This will display seven parameters on the
console.
Current parameter on server ‘ ‘Current parameter on client ‘
+++ Current Network Parameter +++ +++ Current Network Parameter +++
Mode = SERVER Mode = CLIENT
FPGA MAC address = Bx001122334455 FPGA MAC address = Bx000102030405
FPGA IP = 192.168.7.25 FPGA IP = 192.168.7.42
FPGA port number = 60000 FPGA port numher = 4000
[arget IP = 192.168.7.42 [arget IP = 192.168.7.25
FTarget port numbher (Target—->FPGA> = 40800 |[arget port number (Target—>FPGA> = 61000
larget port numbher (FPGA->Target?> = 4000 |[arget port number (FPGA->Target) = 60000
— UDPlBG IP menu — F—— UDP18G-IP menu ——
[A] Display UDPIP parameters [B]1 : Display UDPIP parameters
[1] : Reset UDPIP parameter [1]1 : Reset UDPIP parameter

[2]
[31
[4]

: Send Data Test <UDPIP -> Target) [2] : Send Data Test C(UDPIP -> Target)
: Receive Data Test (Target —> UDPIP>|[3]1 : Receive Data Test (Target —-> UDPIP>
: Full duplex Test (UDPIP <-> Target>|[4] : Full duplex Test C(UDPIP <{-> Target)

Figure 4-1 Display current parameter result

1) Mode: Set the initialization mode to UDP10G-IP to act as a Server or Client. Input ‘O’ for
Client and ‘1’ for Server.

2) FPGA MAC address: This is a 48-bit hex value that serves as the MAC address of the
FPGA. The default value is 0x000102030405 for Client and 0x001122334455 for Server.

3) FPGAIP: This is the IP address of the FPGA. The default value is 192.168.7.42 for Client
and 192.168.7.25 for Server.

4) FPGA port number: This is the port number of the FPGA. The default value is 4000 for
Client and 60000 for Server.
Note: This value is used to be the FPGA port, a parameter for the test application on the
PC.

5) Target IP: This is the IP address of the Target device. The default value is 192.168.7.25
for Client and 192.168.7.42 for Server.

6) Target port number (Target->FPGA): This is the port number of the Target device to
receive data from the Target. The default value is 61000 for Client and 4000 for Server.

7) Target port number (FPGA->Target): This is the port number of the Target device to send
data to the Target. The default value is 60000 for Client and 4000 for Server.

To change some parameters, the user can set them by using [1] (Reset UDPIP parameters).
Note: When running a test using two FPGA boards, it is important to ensure that the

parameters of both FPGA boards are matched. The Target parameters of the first board
must be equal to the FPGA parameters of the second board, and vice versa
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4.2 Reset UDPIP parameters

Select ‘1’ to modify IP parameters or reset UDP10G-IP. Once selected, the current
parameters will be displayed on the console. The user can enter X’ to keep the same
parameters or modify individual parameters by entering a different value.

There are seven parameters that can be modified, as described in topic 4.1(Display UDPIP
parameter). The range of each parameter is as follows.

Note:

1. If the user sets the invalid input, the input will be rejected and the same value will be used
for that parameter.

2. When resetting parameters on the Server FPGA, the Client FPGA must also be reset.
The Server should be reset first and wait for an ARP request sent from the Client.

3. The Target parameters of the first board must be equal to the FPGA parameters of the
second board, and vice versa.

4. When using two FPGA board test, the Target port number for Target->FPGA and
FPGA->Target must be the same value, which should be equal to the FPGA port number
of the other board.

1) Mode : Input ‘0’ for Client or ‘1’ for Server to determine FPGA
initialization mode. It needs to set the different mode for two FPGA boards. One board is
client and another board is server.

2) FPGA MAC address  : Input a 12-digit of hexadecimal value. Add “Ox” as a prefix to
indicate a hex value.

3) FPGAIP address . Input a set of four decimal digits separated by “.”. Each digit
must be the range of 0-255.

4) FPGA port number . Input a value in the range of 0-65535.

5) Target IP address - Input a set of four decimal digits. Use the same value as FPGA
IP address on another board.

6) Target port number (Target->FPGA) . Input a value in the range of 0-65535.

7) Target port number (FPGA->Target) : Input a value in the range of 0-65535.

Once all the parameters are entered, the new parameter set is displayed on the console.
The reset signal is then asserted, and the IP begins initialization with the new parameters.
Upon completion of the initialization process, the console displays “IP initialization complete”,
as shown in Figure 4-2.
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++ Reset UDP1GGIP +++

+++ Reset UDP1BGIP +++

¢ : User Input
¢ : User Output

+++ Current Network Parameter +++

Mode ERVER
FPGA MAC address 0x001122334455

FPGA 1P 192.168.7.25
FPGA port number 60000
[arget IP = 192.168.7.42

[arget port number (Target->FPGA) = 4000
[arget port numbher (FPGA->Target) = 4000
ress 'x° to skip parameter setting:
[nput mode : [B] Client [1] Server =
[nvalid input : Parameter not change
[nput FPGA MAC address 0|
[nvalid input : Parameter not change
[nput FPGA IP address

[nvalid input : Parameter not chih]e
[nput FPGA port number
[nput Target IP address :

[nvalid input : Parameter not chal

[nput Target port number (Target- )PPGR) :[n]
[nvalid input : Parameter not change
[nput Target port number (FPGA-)>Target) : ]
[nvalid input : Parameter not change

#+++ Current Network Parameter +++

Mode SERVER
FPGA MAC address 0x001122334455

FPGA 1P Eg%fﬁS.?.ZS
FPGA port number = 50008

[arget IP = 192.168.7.42

[arget port number (Target->FPGA) = 4000
[arget port number (FPGA->Target) = 4000
ARNING: Please also change IP setting and pon
imeout: Waiting IP Initialization

P initialization complete

UDP16G-IP menu ——-

: Display UDPIP parameters

: Reset UDPIP parameter

: Send Data Test C(UDPIP -> Target)

: Receive Data Test (Target -> UDPIP)
Full duplex Test CUDPIP <-> Target)

MW |
e b S S e |

+++ Current Network Parameter +++
LIENT

Mode -

PGA MAC address = Bx000102030405
PGA IP = 192.168.7.42
PGA port numher = 4000

arget IP = 192.168.7.25

arget port number (Target->FPGA) = 61000
arget port number (FPGA-)>Target) = 60000

Current parameter
before changing

i

Input valid value to

change parameter

Tess ‘X’ t0 sKip parameter setting
nput mode : [@] Client [1] Server L;kfi:::—— 4

nvalid input : Parameter not change
nput FPGA MAC address

nvalid input : Parameter not change
nput FPGA IP address

nvalid input : Parameter not change
nput FPGA port number

nvalid input : Parameter not change
nput Target IP address :

nvalid input : Parameter not change
nput Target port number (Target->FPGA)
nput Target port number (FPGA-)>Target)

: 50000
50000 |

Input invalid value
to use old value

AN

++ Current Network Parameter +++

ode = CLIENT
PGA MAC address = BxB0010203084085

Input new value (match to
FPGA port number of server)

PGA IP =192.168.7.42
PGA port numbher = 4000
arget IP = 192.168.7.25

arget port number (larget-)>FPGA) = 5
arget port number (FPGA->Target) = 50000

New pgrameter

imeout: Waiting IP Initialization
P initialization complete

-~ UDP1BG-IP menu ---

[@] : Display UDPIP parameters

[1] : Reset UDPIP parameter

[2] : Send Data Test C(UDPIP -)> Target)
[3]1 : Receive Data Test (Target -> UDPIP)
[4] : Pull duplex Test (UDPIP <-> Target)

T Please also change IP setting and port ny

Figure 4-2 Change IP parameter result
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4.3 Send and Receive data Test (Half-duplex test)

To execute a half-duplex test with two FPGA boards, one board runs the Receive data test
(menu 3), while another board runs the Send data test (menu 2). The user inputs the test
parameters on the FPGA console. The steps to run the test are as follows.

1) Under menu 3 (Receive data test) on the FPGA console, input two parameters.

i) Input transfer size: The unit of transfer size is byte. Valid values are 0x8 -
OxFFFF_FFF8 and the input must be aligned to 8. The input is in decimal unit when
only digit number is entered. If entering a hexadecimal unit, add “Ox” as a prefix.

i) Input data verification mode: Set ‘0’ to disable data verification or ‘1’ to enable data
verification sent from another FPGA.

2) If inputs are valid, the message “Wait data from Target ...” is displayed, indicating that the
FPGA is waiting for data to be received from another FPGA.

3) Under menu 2 (Send data test) on another FPGA console, input two parameters.

i) Input transfer size: The unit of transfer size is byte. Valid values are 0x8 -
OxFFFF_FFF8 and the input must be aligned to 8. The input is in decimal unit when
only digit number is entered. If entering a hexadecimal unit, add “0x” as a prefix.
Note: This value must be equal to the transfer size set in step 1).

i) Input packet size: The unit of packet size is byte. Valid values are 8 — 8968, and the
value must be aligned to 8. The input is in decimal unit when only digit number is
entered. If entering a hexadecimal unit, add “Ox” as a prefix.

Note: If the packet size is more than 1472, the packet output from UDP10G-IP is a
jumbo frame. The user needs to confirm that the network device supports jumbo
frames when two FPGA boards are connected through the network device.

4) If all inputs are valid, the message “Press any key to start data sending ...” is displayed,
indicating that the data transfer will begin when the user enters any key(s).

5) The user enters any key(s) to start data sending, and then the data starts transferring.
During the transfer, the current number of transfer data size is displayed on both FPGA
consoles every second.

6) When all data has been sent and received, “Send data complete” is displayed on the
FPGA console that runs Send data test, and “Receive data completed” is displayed on
the FPGA console that runs Receive data test. Finally, the total transfer size and
performance are displayed on both FPGA consoles.

Figure 4-3 shows an example to data transfer between two FPGAS using non-jumbo frame
size. The left window shows the FPGA console from FPGA running the Receive data test,
and the right window shows the FPGA console from FPGA running the Send data test.

Figure 4-4 shows an example of data transfer between two FPGAs using jumbo frame size,
which provides better performance, compared to non-jumbo frame size.

If the user input is invalid, the console displays an error message “Out-of-range input”

or "Invalid input”, and the operation is cancelled, as shown in Figure 3-4 - Figure 3-5, similar
to FPGA<->PC test.
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| Input ‘3’ to run receive data test |

+ : User Input
4 : User Output

| Input ‘2’ to run send data test |

II Input receiver paramete

! Input sender parameter,

++ UDPIBG-IP Receive Mode +++

Enable data verification : [8] Disahle [1] Enable =)[1 |

un test application on PC by following conmand
dpdatatest t 192.168.7.25 60800 4060 }uqemn {
2

Wait data from Target I

end B Byte Recv 1192 MByte
end @ Byte Recv 2265 MByte
end @ Byte Recv 3337 MByte

feceive data conpleted

otal tx transfer size = @ 64-hit
otal = BB] , Tine = 3664[ns] , Transfer speed = BIMB/s]

otal x transfer size = 536878911 64-hit
otal = 4294[MB] , Tine = 36B4Ins] , Transfer speed = 1191[MB/s]

r/“
1 b+t UDPABG-IP Send Mode +++ | .
Enter transfer size in hyte unit (aligned to 64-hit): 8 - BxFFRFFRRS =)| BxFPRFFEFS nter transfer size In hyte unit Caligned to 64-hit) & § - BuFPFERFES =)

-- UDP1BG-IP menu -—-

8] * Display UDPIP paraneters

11 ¢ Reset UDPIP pavameter

21+ Gend Data Test (UDPIP -» Target)
31+ Receive Data Test (Target -) UDPIP)
4] @ Full duplex Test (UDPIP <-» Target)

BxFRFRREES

nter packet size in hyte unit Caligned to 64-bitd : § - 8968 =

| Same value as receiver l

®

5 ) Display transfer size every second |

un test application on PC by Following command
dpdatatest v 192.168.7.42 4060 60900 4294967288 1

pess any key to start data sending ...
bTart data senqing
end 1191 HByte Recv O Byte
end 2383 MBute Recv O Byte

end 3575 MBute Recv O Byte

end data complete

otal tx transfer size = 536878911 64-hit

otal = 4294[MB] , Tine = 3683[ns] , Transfer speed = L179(NB/s]

otal rx transfer size = B 64-hit
otal = B[B] , Tine = 3663 [ns] , Transfer speed = BIMNB/s]

== UDP1BG-1P menuy --

8] & Display UDPIP parameters

1] & Reset UDPIP pavaneter

2] : Send Data Test (UDPIP -) Target)

11 ¢ Receive Data Test (Tavget -) UDPIPY
41 [P (=) Tanget)

{ 6

Display performance after
complete to transfer all data

Figure 4-3 Send/receive data test by using non-jumbo frame size

| Input ‘3’ to run receive data test |

| Input ‘2’ to run send data test |

++ (|DP1BG-IP Receive Mode +++
ter transfer size in hyte unit (aligned to 64-hit): § - OxFFFFFFF =) OxFFFFFFES
able data verification : (8] Disable (1] Enable =) 1

n test application on PG hy following connand
pdatatest t 192,168.7.25 60600 4809 4274767268 1

it data fron Target ...
end @ Byte Recy 1248 MByte
end B Byte Recy 2357 MBute
end O Byte Recy 3473 MByte
ceive data conpleted

Total tx transfer size = B 64-hit
Total = O[B] , Tine = 3463[ns] , Transfer speed = BIHB/s]

[otal rx transfer size = 536870911 64-hit
[otal = 4294[HB) , Tine = 3463(ns] , Teansfer speed = 124B(MB/s)

-~ UDPIBG-IP menu ——

0] : Display UDPIP pavaneters

(1] : Reset UDPIP paraneter

(2] : Send Data Test (UDPIP -) Target)
(31 = Receive Data Test (Target -> UDPIP)
4] : Full duplex Test (UDPIP {- Target)

++ DP1OG-IP Send Mode +++
nter transfer size in byte unit (aligned to 64-hit) = § - BxFFFFFFFS =) BxFFFEFFFS

nter packet size in hyte unit (aligned to 64-hit) : 8 - §968 =) 3

un test application on PC hy following connand Set jumbo frame size

dpdatatest » 192.168.7.42 4000 66009 4294367288 1

Press any key to start data sending ...
tart data sending

end 1240 NByte Recv @ Byte

end 2480 MByte Recv @ Byte

end 3720 NByte Recv @ Byte

end data conplete

Display performance after
complete to transfer all data

fﬁ\
/

fotal tx transfer size = 536878911 64-hit
fotal = 4204(MB] , Tine = 3463[ns] , Transfer speed = 1227(NB/s]

fotal rx transfer size = B 64-hit
[otal = B[B] , Tine = 3463[ns] , Ivansfer speed = BINB/s]

-~ (DP16G-IP menu -~

8] : Display UDPIP paraneters

1] : Reset UDPIP paranmeter

2] ¢ Send Data Test (UDPIP -) Target)
31 = Recedve Data Test (Target -) UDPIP)
4] = Full duplex Test (UDPIP {-) Tapget)

Figure 4-4 Send/receive data test by using jumbo frame size
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4.4 Full-duplex Test

Select ‘4’ to run full-duplex test on two FPGA boards for transferring data in both directions
simultaneously. The user inputs the test parameters on the FPGA console. The steps to run
the test are as follows.

1) On the Server console, input three parameters.

i) Input transfer size: The unit of transfer size is byte. Valid values are 0x8 -
OxFFFF_FFF8 and the input must be aligned to 8. The input is in decimal unit when
only digit number is entered. If entering a hexadecimal unit, add “Ox” as a prefix.

i) Input packet size: The unit of packet size is byte. Valid values are 8 — 8968, and the
value must be aligned to 8. The input is in decimal unit when only digit number is
entered. If entering a hexadecimal unit, add “Ox” as a prefix.

iii) Input data verification mode: Set ‘0’ to disable data verification or ‘1’ to enable data
verification sent from the Client FPGA.

2) If inputs are valid, the message “Wait data from Target ...” is displayed, indicating that the
FPGA is waiting for data to be received from another FPGA.

3) On the Client console, input three parameters.

i) Input transfer size: The unit of transfer size is byte. Valid values are 0x8 -
OxFFFF_FFF8 and the input must be aligned to 8. The input is in decimal unit when
only digit number is entered. If entering a hexadecimal unit, add “Ox” as a prefix.
Note: This input must be set by the same value set in step 1).

i) Input packet size: The unit of packet size is byte. Valid values are 8 — 8968, and the
value must be aligned to 8. The input is in decimal unit when only digit number is
entered. If entering a hexadecimal unit, add “Ox” as a prefix.

iii) Input data verification mode: Set ‘0’ to disable data verification or ‘1’ to enable data
verification sent from the Server FPGA.

4) If inputs are valid, the message “Press any key to start data sending ...” is displayed,
indicating that the data transfer will begin when the user enters any key(s). The user
enters any keys to start full-duplex test.

5) The data starts transferring, and the current number of transferred data is displayed on
both FPGA consoles every second.

6) Once all data has been transferred, the console displays “Transfer data complete” on
both FPGAs. Finally, the total number of transferred data and performance are displayed
on both FPGA consoles.

Figure 4-5 and Figure 4-6 shows the results when running full-duplex using non-jumbo
frame size and jumbo frame size, respectively. The left window shows the Server console
while the right window shows the Client console. Similar to the half-duplex test, using jumbo
frame size shows better performance than using non-jumbo frame size
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+ : User Input

+ : User Output
| Server [ Client |
—_— 1 t client t

o ULRG-TP Full-duplex Hode o [Input server PArameter ™) b+ MAC-IP Full-tuplex Mo ++ [input lient parameter

ter transfer size in hyte unit (aligned to 64-hit) : 8 - BxFEFFFFFS =)|BxPRFFFFFS ter transfer size in hyte unit (aligned to 64-hit) & 8 - BxFEFFFFFS =) BxPRFFFFFY

ter packet size in byte unit (aligned to 64-hit) : § - §968 S ] ter packet size in hyte unit (aligned to 64-hit) : 8 - 8968 :

able data verification : [6] Disahle [1] Enable =)[1 able data verification + [8] Disable (1] Enable =)

un tuo test application on PC by following conmand un two test application on PC by following connand

) PG recedve data test (UDPIP -) PG) ) PG recedve data test (UDPIP -) PG) | Same value as server
|dpdatatest » 192.168.7.25 60068 4866 4294767268 1 [dpdatatest v 192.168.7.42 4660 66600 4294967208 1

) BC send data test (PG -> UDPIP) ) PG send data test (PG -» UDPIP)
Ildpdatatest t 192.168.7.25 66060 4000 42?4%&@4 [dpdatatest t 192.168.7.42 4868 66600 4294967208 1
Jiit data fron Target ... WWait data from Target ress any key to start data transfer ... 4

Tart data transierring FTart data transierring |_

end 1191 NByte Recv 1191 MByte end 1191 MByte Recy 1192 MByte - -

end 2264 MByte Recv 2264 MByte end 2264 Myte Recv 2265 MByte 5 )Display transfer size
end 3337 NByte Recv 3337 MByte end 3336 MByte Recv 3338 MByte every second

ransfer data conplete & ransfer data conplete

otal tx transfer size = 536876911 64-bit otal tx teansfer sice = 536876911 64-bit

otal = 4294[MB] , Tine = 3683(ns] , Transfer speed = 1179[MB/s] otal = 4294[MB] , Tine = 36B4[ns] , Transfer speed = 1191[MB/s]

otal rx transfer size = 536870911 64-hit otal rx teansfer sice = 536876911 64-hit

otal = 4294[MB] , Time = 36B3[ns] , Transfer speed = 1179(MB/s] otal = 4294[MB] , Tine = 36B4[ms] , Transfer speed = 1191(MB/s]

6

— UDPLBG-IP ey — — UDPLBG-IP ey — \/

8] = Display UDPIP paraneters 8] : Display UDPIP paraneters Display performance after
1] Reset UDPIP paraneter 1]+ Reset UDPIP paraneter complete to transfer all data
21 ¢ Send Data Test (UDPIP -) Target) 21 ¢ Send Data Test CUDPIP -) Target)

3] : Recedve Data Test (Target - UDPIPY 3]+ Recedve Data Test (Target - UDPIPY

4] = Full duplex Test CUDPIP (-} Target) 4] + Full duplex Test (UDPIP {-) Target)

Figure 4-5 Full-duplex test when using non-jumbo frame size

| j f i
+0 UDRABG-TP ull-duplex ode +++ nput jumbo frame " ™ |, ybpiae-Ip Rull-duplex Mode +++ Input jumbo frame
ter transfer size in hyte unit (aligned to 64-hit) : 8 - BxFFFEFFFS =) BxFEFEF OxFRFRRRFS =) BxPREEF

AxFFEFRRFS ter transfer size in hyte unit (aligned to 64-bit) : 8 - BxFFFERRFS
ter packet size in hyte unit Caligned to 64-hit) : 8§ - 8968 =)|8968 ter packet size in hyte unit {aligned to 64-hit> : 8 - §968 =){ 8368
able data verification : (8] Disable (1] Enable =) able data verification : (8] Disable [1) Enahle =)
un tuo test application on PC hy following command tuo test application on PC by Following conmand
) PC receive data test (UDPIP -) PC) ) I receive data test (UDPIP -) PC)
|dpdatatest » 192.168.7.25 60660 4000 4294967268 { Jdpdatatest » 192.168.7.42 4000 68080 4294767288 1
) PG send data test (FC -> UDPIP) ) PG send data test (PC - UDPIP)
l:dpdatatest t 192.168.7.25 60060 4300 4204967268 L lidpdatatest ¢ 192.168.7.42 4000 68000 4294767288 1
ait data from Target ... ress any key to start data transfer ...
tart data transferring tart data transferring
o 2558 e o 135 e o 15 Tt oo 25
en ute Recy yte en yte Recv yte i
end 3472 Migte Recv 3472 Mhgte end 3472 Miyte ecw 3473 Myte e alrta
ransfer data conplete . ransfer data conplete {/E‘\‘
otal tx transfer size = 536870911 64-hit otal tx transfer size = 536876911 64-hit p
otal = 4294(MB] , Tine = 3463(ms] , Transfer speed = 1227[MB/s) otal = 4294(HB] , Tine = 3463[ns) , Transfer speed = 1240[MB/s)
otal rx transfer size = 536870911 64-hit otal rx transfer size = 536876911 64-hit
otal = 4294[MB] , Tine = 3463(ns] , Transfer speed = 1227[MB/s] otal = 4294(MB] , Tine = 3463[ns] , Transfer speed = 124BIMB/s]
- UDP16G-1P neny --- - |DP16G-1P nenu ---
8] : Display UDPIP paraneters [01 & Display UDPIP pavaneters
1] : Reset UDPIP paraneter 11 ¢ Reset UDPIP paraneter
2] + Send Data Test (UDPIP -) Target) 21 Send Data Test (UDPIP - Target)
3] : Receive Data Test (Target -> UDPIP) 3] : Receive Data Test (Target -> UDPIP)
4] ¢ Full duplex Test CUDPIP {-) Target) 41 ¢ Rull duplex Test (UDPIP <-) Target)

Figure 4-6 Full-duplex test when using jumbo frame size
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5 Revision History

Revision Date Description
2.1 9-Mar-23 Update performance
2.0 21-Aug-20 | Remove hardware setup from the document
1.1 8-Mar-19 Support FPGA <-> FPGA test and ZCU102
1.0 15-Sep-17 | Initial version release
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