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1 Overview

The demo is designed to run UDP10G-IP for transferring 10 Gb Ethernet data by using UDP/IP
protocol. Two test environments can be setup for the demo, as shown in Figure 1-1. First test
environment (Test Env#A) uses one FPGA board transferring data with TestPC. More details to
run the demo by using FPGA and TestPC are described in PartA.

Second test environment (Test Env#B) uses two FPGA boards to transfer data from the 15 FPGA
to the 2" FPGA. More details to run the demo by using two FPGAs are described in PartB.

User interface to set test parameters on FPGA and monitor hardware status is Serial console.

PartA: FPGA#1 <--10Gb Eth--> PC

--------- L=

S e " Test Env#A |

Figure 1-1 Two test environments for the demo
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Part A UDP10G-IP demo by using FPGA and PC

“‘udpdatatest” is test application to run on TestPC for transferring data with FPGA by using UDP/IP
protocol. The input parameters of “udpdatatest” by user are transfer direction (transmit or receive
data), transfer size, and network parameters. User could run half-duplex test with UDP10G-IP by
running “udpdatatest” on PC.

In addition, the demo supports to run full-duplex test with UDP10G-IP by running two
“udpdatatest” on two Windows Command prompts. The first “udpdatatest” is run to receive data
from UDP10G-IP while the second “udpdatatest” is run to send data to UDP10G-IP. In full-duplex
test, two “udpdatatest” must use different port number to communicate with UDP10G-IP. More
details of the demo are described as follows.

2 Environment Setup

To operate UDP10G-IP demo by using FPGA and PC, please prepare following test

environment.

1) FPGA development boards (ZCU102/KCU105)

2) PC with 10 Gigabit Ethernet support or 10 Gigabit Ethernet card

3) 10 Gb SFP+ copper cable (DAC) or 2x10 Gb SFP+ transceiver (10G BASE-R) with optical
cable for network connection between FPGA board and PC

4) micro USB cable for programming FPGA, connecting between FPGA board and PC

5) micro USB cable for Serial console, connecting between FPGA board and PC

6) “udpdatatest.exe” which is test application provided by Design Gateway, installed on PC

7) Serial console software such as HyperTerminal (Baudrate=115,200 Data=8 bit Non-parity
Stop=1), installed on PC

8) Vivado tool for programming FPGA, installed on PC

Note: Test result in this document is captured by using following test environment.

[1] 10G Network Adapter: Intel X520-DA2
http://www.intel.com/content/www/us/en/network-adapters/converged-network-adapters/
ethernet-x520-server-adapters-brief.html

[2] a) 10-Gigabit SFP+ DAC cable
http://www.netgear.com/business/products/switches/modules-accessories/axc761.aspx
b) 10-Gigabit SFP+ transceiver + optical cable
SFP+ transceiver (850nm)
http://www.fit-foxconn.com/Product/ProductDetail ?topClass|D=Electronic%20Module&&
PN=AFBR-709SMZ
Optical cable 2105027-3 (LC to LC 1.8mm OM3 DPX LSZH&OFNR 3M)

[3] PC: Motherboard ASUS Z170-K, 32 GB RAM, 64-bit Windows7 OS
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10G Ethernet Card

10Gb SFP+ DAC cable or
SFP+ transceiver + optical cable

QO s
B 4l TxDisable [ESEE
or umper ; =

Serial Console

¥
rFEwEErL:

15888

10Gb SFP+ DAC cable or
SFP+ transceiver + optical cable

Figure 2-2 TOE10G-1P with CPU demo (FPGA <-> PC) on KCU105
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3 PC Setup

Before running demo, network setting on PC is required. The example to set the network is
described as follows.

3.1 IP Setting

Networking | Sharing |

Connect using: 10-Gb LAN connection You can get IP settings assigned automatically if your network supports
| £ Intel(R) Ethemet Server Adapter X520-2

I this capability. Otherwise, you need to ask your network administrator

for the appropriate IP settings.

This connection uses the following tems:

v "% Client for Microsoft Networks
| 8 0oS Packst Scheduler

] 3 e and Prirter Sharing for Microsaft Networks : 255 . 255 ,
W] i |ntemet Protocol Viersion 6 (TCP/IPvE
E®Y intemet Protocal Version 4 (TCP/1Pv4)

b Link-Layer Topology Discovery Mapper [0 Driver
g Link-Layer Topalogy Discovery Responder Cbtairn DNS server address automatically
@ Use the following DNS server addresses:

. et e

Descrption Alternate DNS server:
Transmission Control Protocol/Intemet Protocol, The default
wide area network protocol that provides commurnication

across diverse interconnected networks. [ validate settings upon exit

Figure 3-1 Setting IP address for PC

1) Open Local Area Connection Properties of 10-Gb connection, as shown in the left window
of Figure 3-1.

2) Select “TCP/IPv4” and then click Properties.

3) Set IP address = 192.168.7.25, and Subnet mask = 255.255.255.0, as shown in the right
window of Figure 3-1.
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3.2 Speed and Frame Setting

Networking | Sharing |

Connect using:
&* Intel(R) Ethemet Server Adapter X520-2

This connection uses the following items:

v

M S80S Packet Scheduler

W (=} File and Printer Sharing for Microsoft Networks

Wl -4 Intemet Protocol Version 6 (TCP/IPv6)

M -i Intemst Protocol Version 4 (TCP/IPv4)

W .. Link-Layer Topology Discovery Mapper /0 Driver
W .4 Link-Layer Topology Discovery Responder

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

Do you wish to proceed?

| Boot Options Driver

-] pstal.. | [ Uninstal |

Description
Allows your computer to access resources on a Microsoft
network.

| LinkSpeed |  Advanced

ok [ conee

(intel' Advanced Adapter Settings

>end Uttioad V P

e v
Large Send Offload V2 (IPv6)
Locally Administered Address
Log Link State Event
Pefformance Options

[ Priosity & VLAN

Jumbo Packet
Enables Jumbo Packet capabilty for TCP/IP packets. In situations
where large packets make up the majority of traffic and
additional latency can be tolerated, Jumbo Packets can reduce
CPU utilization and improve wire efficiency.
Jumbo Packets are larger than standard Ethernet frames, which
are approximately 1.5k in size.

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

-~

[ ok ][ cancel

Figure 3-2 Set frame size = jumbo frame

1) On Local Area Connection Properties window, click “Configure” as shown in Figure 3-2.
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 in bottom

window of Figure 3-2.

8-Mar-19
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3) On Link Speed, select “10 Gbps Full Duplex” for running 10-Gigabit transfer test, as shown
in Figure 3-3.

Boot Options
Link Speed

. . Link d i
(intel ORI e S

Inted(R) PROSet Version: 19.1.51.0

Link Status
@ Speed: 10.00 Gbps/Full Duplex

Speed and Duplex:

Auto Negotiation

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

Temperature: Displays temperature state if the adapter has a
temperature sensor.
SFP+ Modules:

Figure 3-3 Set link speed = 10 Gbps
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4) On Advanced Tab, select “Performance Options” and click “Properties” button.
5) On “Performance Options” window, select “Low Latency Interrupts” and click “Properties”
button.

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

7) Click “OK” button to save and exit all setting windows.

Intel(R) Ethernet Server Adapter X ' Performance Options p— =

VIANs | BootOptions | Diver | Detals Settings:
| General LinkSpeed | Advanced | Teaming |

Flow Control . l Properties I
? . Low Latency Interrupts
i | Receive Bufters
‘ in tel Advanced Adapter Settings | Transmit Buffers
Profie: [ Standard Server
_ Low Latency Interrupts
Settings: Enables adapters to bypass interrupt moderation and immediately s
Intemupt Moderation i generate an interrupt when certain TCP packets arrive, allowing
Jumbo Packet T

the system to handle the packet more quickly. Certain applications

Large Send Offload V2 (IPv4) - will have faster access to network data because of the reduced | |
Large Send Offload V2 (IPv6) data latency. _

@ NOTES:
o |f this option is enabled, system CPU utilization may

-

_Perfncerlions [ oK ] I Cancel l |

Configures the adapter to use settings that can improve adapter -
performance.

[ Use for these TCP ports:

|
| »

Configures which packets bypass interrupt moderation and

trigger immediate interrupts. |
Use for packets with TCP  Any incoming packet with the  |=
PSH flag: TCP PSH flag will trigger an | g
immediate interrupt. The PSH
fiag is set by the sending
device.

Lo [ conce

Figure 3-4 Performance option
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3.3 Power Option Setting

1) Open Control Panel and select Power Options as shown in the left window of Figure 3-5.
2) Change setting to High Performance as shown in the right window of Figure 3-5.

@D.ﬁ » Contral Panel » A1 Contral Panel ltams » -| 4 || 5e

sy, e  ——
@u15¥ e Bl Control Panel Iterns » Power Options |4 [ -searen Contret Panel 2
. . . Control Panel Hame 0
Adjust your computer’s settings View by: Select a power plan
Regquire 8 password on wakeup Power plans can help you maxmize your computer's performance of conserve
v - c energy. Make s plan sctive by selecting it, or choote 8 plan and customize it by
| i t Power Options | Kyl Programs and Features bt:::; ::'“ the power changing its power settings. Tell me more shout pawer plans
- # Crestes powerplan Preferred plans
g.ﬁ Recovery 9 Region and Language o) oe whian to tarn off the Balanced lrecommended) Change plan settings
Autormatically balances performance with energy consumption on
.'! RemoteApp and Desktop “9 Sound B e capable hardwars,
%) : = '
¥ Connections @ High perfarmance Change plan sertings
{ . . = Fawvars performance, but may use more energy.
) Speech Recognition @ Sync Center
Show additienal plans ¥
& System I Taskbar and Start Menu
% Change sstungs that are currently unavailable
|y Troubleshooting SE) User Accounts
See also
w  Windows Anytime E . .
‘:-‘l Upgrade g t} Windows CardSpace Personalization
User Accounts
[ T T O T Y S T, il 1ai Theeen i

Figure 3-5 Power options
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3.4 Firewall Setting

o= re

< |® \7@ » Control Pa... » All Control Panel lt... » v | 5 |' Search
@U | | @@v'ﬂ <« All Control Panel Items » Windows Firewall

Adjust your computer's settings
Control Panel Home Hel T ;
<A Upgrade e “ppraeeyo

Allow 2 program or feature Windows Firewall can h

E Windows Defender ‘ Windows Firewall through Windows Firewall computer through the |

y

# Change notification settings 2 How does a firewall hel

= wi \ L

‘_J Windows Update NTIHA HD Intel(R) ® Tum Windows Firewallon or R e B
off —

| Restore defaults l & Homeor:

@wu »‘ﬂ « Win... » Customize Settin... v , 44 ] f Search Control Panel

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
a ) 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

g @ Turn off Windows Firewall (not recommended) Q

Public network location settings

a (7) Turn on Windows Firewall

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

Notify me when Windows Firewall blocks a new-=zggram
:.Qj @ Turn off Windows Firewall (not recommended) @

Qe

4
| ox Cancel |

Fiqure 3-6 Firewall setting

Open Control Panel and select Windows Firewall.

Click “Turn Windows Firewall on or off”.

Select Turn off Firewall under Private and Public network settings.
Click OK button to confirm the setting.

o=
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4 FPGA board setup

1) Check DIPSW and jumper setting on FPGA board
a) Board setting on ZCU102 board is shown in Figure 4-1.
- Insert jumper to J16 to enable Tx SFP+
- Set SW6=all ONs to use USB-JTAG.

B 0

(HERED
(SRow cexspaoall

s—=—mu | xDisable I

-

=i

|

|

|

|

|

= | L |

$ Jumper@J16 =1 o |
2 _ o LY : |
|

|

|

|

|

Figure 4-1 ZCU102 board setting

b) Board setting on KCU105 board is shown in Figure 4-2. Insert jumper to J6 to enable
Tx SFP+.

Insert Jumper at J6
.

! . 4
ha o uhe

Fiqure 4-2 Insert jumper to enable SFP+ on KCU105

2) Connect micro USB cable from FPGA board to PC for JTAG programming.
3) Connect micro USB cable from FPGA board to PC for USB UART.
4) Connect power supply to FPGA development board.

8-Mar-19 Page 11
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5) Insert 10-Gigabit SFP+ DAC or SFP+ transceiver with optical cable between FPGA board
and PC. Figure 4-3 shows active channel to run the demo on ZCU102 and KCU105.
]

KCU105

ZCU102

Top-right SFP+ channel

Figure 4-3 SFP+ channel using on ZCU102/KCU105 board

6) Power on FPGA board.

7) Open Serial console. When connecting FPGA board to PC, many COM ports from FPGA
connection are detected and displayed on Device Manager.
In case of KCU105, select Standard COM port.
In case of ZCU102, select COM port of Interface0 (COM15 in right side of Figure 4-4) for
Serial console.
On Serial console, use following setting: Buad rate=115,200, Data=8 bit, Non-Parity, and

Stop = 1.
A Device Manager KCU105 -— &% Device Manager ZCU102
File Action View Help File Action View Help
e @B Hm P EXE e mE Hm B kX
& Monitors H Portable Devices
(5 Network adapters v @ Ports (COM &LPT) uelooi GO Eort ofimertacad
H Portable Devices I-. Communications Port (COM1)
v ' Ports (COM & LPT) ‘ Silicon Labs Quad CP2108 USB to UART Bridge: Interface 0 (COML5) I
| ndar
§ Communications Port (COM1) Select Standard COM Port i@ Silicon Labs Quad CP2108 USB to UART Bridge: Interface 1 (COML14)
@ Silicon Labs Dual CP2105 USB to UART Bridge: Enhanced COM Port (COM10] ' Silicon Labs Quad CP2108 USB to UART Bridge: Interface 2 (COM17)
m Silicon Labs Dual CP2105 USB to UART Bridge: Standard COM Port (COM11) ' Silicon Labs Quad CP2108 USB to UART Bridge: Interface 3 (COM16)
™ Print queues ™ Print queues
Tera Term: Serial port setup X
Port: COMI11 v | oK I
Baud rate: 115200 v
Data: 8 bit v Cancel
Parity: none v
Stop: 1 bit v Help
Flow control: none v
Transmit delay
0 \ msecfchar [l] msecfline

Figure 4-4 COM port number for Serial console
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8) Download configuration file and firmware to FPGA board
a) For ZCU102 board, open Vivado TCL shell and change current directory to
download folder which includes demo configuration file and script file
(udp10gtest_zcu102.bat). Type “udp10gtest_zcu102.bat, as shown in Figure 4-5.

-

@ Vivado 2017.4 Tcl Shell - C:\Xilinx\Vivado\2017.4\bin\vivado.bat -modetcl | = || & |[s3|

ivadox H
ivado| udplBgtest_zculB2 . hat

< i ] »

Figure 4-5 Example command script for download to ZCU102 by Vivado tool

b) For KCU105 board, use Vivado tool to program configuration file, as shown in
Figure 4-6

¢ Vivado 20174 HARDWARE MANAGER - unconnected

File Flow Tools Window Help

© No hardware targetis open.| Open target

\/|VADO d Hardware &/ Auto Connect

HLx Editions q 2. Open target -> Auto Connect

Open New Target...
Quick Start

HARDWARE GER - localhosthdlinx_tctigiler 4+ Click Program device
Create Project >

Open Project 3 © There are nWdebug cores. [Program device |Refresh device

Open Example Project »
Hardware ? 00X
Q| = | = o
Ta S kS Name Status
i ~ B localhost (1 Connected 3- Select FPGA device
Vel 1. Click Open Hardware Manager " - to program bit file
O HEFArE MENaREES ~ @& xilinx_tcfDigilent2103089568...  Open
D ger >
Xilinx Tcl Store » ~ {8 xcku040_0 (1) Not programnm|
8§ SysMon (System Monitor

-

¢ Program ice (5]

Select a bits proarammina file and download it to vaur hardware
device. You can optio 5. Click “..."” to select Programming
the debug cores cont fijle (TOE10CPUTest.bit)

Bitstream file: D:/Temp/UDP 10GIPTest_KCU105.bit B
Debug probes file: B
[] Enable end of startup ched¢

6. Click Program button to
start FPGA programming | Pogam || Cencel |

Figure 4-6 Program FPGA by Vivado
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9) Input ‘0’ to initialize UDP10G-IP in client mode (ask PC MAC address by sending ARP
request).
10)Default parameter in client mode is displayed on the console.

@

¥ COM9 - Tera Term VT Green : User Input
File Edit Setup Control Window Help Biug Guiput to consola

——— UDP1@BGIP with CPU Demo [Uer = 1.3]1 —— Lo
Input mode : [B]1 Client [1] Server =>|8| -> Input ‘0’ to initialize

in client mode

+++ Current Network Parameter +++

Mode = CLIENT

FPGA MAC address = Bx000102030405

PGA IP = 192.168.7.42

PGA port number = 4000 ;

arget IP = 192.168.7.25 -> Default client parameter
arget port number (Target—->FPGA) = 61008 | display on boot-up screen
arget,p?rt numbexr (FPGR—)Target? -

60000

Figure 4-7 Messaqge after system boot-up

11)User inputs X’ to skip parameter setting and use default parameters for system
initialization, as shown in Figure 4-8. If user inputs other keys, the menu to change
parameter will be displayed. The example to change parameter is shown in topic 5.2.

-
Y1 COMO - Tera Term VT

File Edit Setup Control Window Help

Press ’x’ to skip parameter sett ingm -> Reset by using
IP initialization complete default parameter

——— UDP1BGIP menu ——-—
E?} H ghow Uﬁg%?géfpparameters
- Reset parameter &
[2] : Send Data Test CUDP1BGIP -> Target) |->Main Menu
[3]1 : Receive Data Test <(Target —> UDP1BGIP>
[4] : Full duplex Test <(UDP1BGIP <-> Target)

»

Figure 4-8 Initialization complete

Note: Transfer performance in the demo depends on Test PC resource in Test platform.
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5 Main menu
5.1 Display current parameter

Select ‘0’ to check current parameter in the demo. There are seven parameters displayed on
the console.

i

¥ COMO - Tera Term VT
File Edit Setup Control Window Help

+++ Current Network PEE?meter 4

ode
PGA MAC address

i - Sitemimgs

PGA port number = 4008 -> Current
Target IP = 192.168.7.25 parameter
Target port number (Target—>FPGA) = 61000
Target port number (FPGA->Target) = 60008

——— UDP1BGIP menu ———

[B] : Show UDP1BGIP parameters

[1] : Reset UDP1BGIP parameter

[2] : Send Data Test <UDP1BGIP -> Target>
[3]1 : Receive Data Test (Target -> UDP1BGIP>
[4]1 : Full duplex Test <(UDP1@GIP <-> Target)

Figure 5-1 Display current parameter result

1) Mode: Set mode to UDP10G-IP to run as server or client. To run with PC, please input ‘0’
to initialize as client mode.

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

3) FPGA IP: IP address of FPGA. Default value is 192.168.7.42.

4) Target IP: IP address of destination device (10 Gb Ethernet on PC). Default value is
192.168.7.25.

5) FPGA port number: Port number of FPGA. Default value is 4000.

6) Target port number (Target->FPGA): Port number of the destination device to send data
to FPGA. Default value is 61000.

7) Target port number (FPGA->Target): Port number of the destination device to receive
data from FPGA. Default value is 60000.

To change some parameters, user can change by using menu [1] (Reset UDP10GIP
parameter).

8-Mar-19 Page 15
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5.2 Reset UDP10G-IP

Select ‘1’ to reset the IP or change IP parameters.

This menu is used to change IP parameters or send reset to UDP10G-IP. After user selects
this menu, the current parameters are displayed on the console. User inputs ‘X’ to use same
parameter set and send reset to UDP10G-IP. Other keys could be input to change some
parameters and then reset UDP10G-IP.

There are seven parameters to set in this menu. After user inputs each parameter, CPU
validates the value. The parameter is updated to UDP10G-IP when the input is valid. If the
input is not valid, the new value will not be used. After user inputs all parameters, IP is reset.
The description of each parameter is shown in topic 5.1(Display current parameter) and the
range of each parameter is described as follows.

1) Mode: Input ‘0’ to initialize as client mode.

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

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

4) Target IP address: A set of four decimal digits like FPGA IP address. This value is IP
address of Test PC.

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

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

7) Target port number (FPGA->Target): Valid range is 0-65535.

After complete to assign all parameters, new parameter set is displayed on Serial console.

Next, reset signal is sent to the IP to load new parameter set. Finally, “IP initialization
complete” is shown after IP completes initialization process, as shown in Figure 5-2.

8-Mar-19 Page 16
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—

T COM9 - Tera Term VT
File Edit Setup Control Window Help

[B=B OB

Green : User Input

+++ Reset UDP1BGIP

+

++

P+

192.168.7.42
4000
192.168.7.25

W

6000102030405 s v it i i

Blue: Output to console

before changing

arget port number (Target—>FPGA> 61000

won

arget port numbher (FPGA—->Target) = 66000

Input other key (not ‘x’)
to set parameter

ress "X’ to skip parameter settlng:g}——*""
Input mode : [B] Client [1] Server = 1
Invalid input : Parameter not change

nput invalid value to
Input FPGA MAC address H use same value

Invalid input : Parameter not change
Input FPGA IP address : n]

I lid i t : P t -
lggﬁtlFPéRp;o»t nunber : [o6868 | Input valid value to change parameter

Input Target IP address : |n]
Invalid input : Parameter not change

Input Target port number (Target-— )FPGG) : [n]
Invalid input : Parameter not change
Input Target port number (FPGA->Target)> : ]

Invalid input : Parameter not change

+++ Current Network Parameter +++

CLIENT

0xB8P1 020304085
8 42

500008 | New parameter
arget 8.7.25

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

o
2]
=4
=
-3
o
-]
="
au
]
1]
%]
“
wfnw uwn

initialization complete | Reset complete
——— UDP1@GIP menu ———

[B] : Show UDP1BGIP parameters

[1] : Reset UDP1BGIP parameter

[2] : Send Data Test (UDP1BGIP -> Target)
[3]1 : Receive Data Test (Target —-> UDP1OGIP>
[4] : Full duplex Test <(UDP1BGIP <-> Target>

ARNING: Please also change IP setting and port number on Test app

8-Mar-19

Fiqure 5-2 Change IP parameter result
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5.3 Send Data Test

To transfer data from FPGA to PC, select ‘2’ to run send data test on FPGA and prepare
“udpdatatest.exe” on PC to receive data. User inputs test parameters on FPGA for sending
data through Serial console. On PC, user inputs test parameters of “udpdatatest” to receive
data through Command prompt. The sequence to run the test is shown as follows.

1) On Serial console, input two parameters under send data test menu.

a) Input transfer size: Unit of transfer size is byte. Valid value is 0x8 - OXFFFFFFF8. The
value must be aligned to 8. The input is decimal unit when input only digit number.
User can add “Ox” to be a prefix when input is hexadecimal unit.

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

Note: If packet size is more than 1472, the packet output from UDP10G-IP will be
jumbo frame. In this case, Test PC must support jumbo frame.

2) If inputs are valid, recommended parameters to run test application on PC will be
displayed. Next, “Press any key to start data sending ...” is displayed to wait user input to
start operation.

3) On Command prompt, input parameters following the recommended value. There are six
parameters for “udpdatatest”.

>> udpdatatest [Dir] [FPGA IP] [FPGA Port] [PC Port] [Bytelen] <Timeout>

Dir: Input ‘r’ to receive and verify test data from FPGA

FPGA IP: Input same value as FPGA IP address

FPGA port: Input same value as FPGA port number

PC port: Input same value as target port number (FPGA->Target)

Bytelen: Input same value as “Input transfer size” of step 1a)

Timeout: Timeout in msec unit. Valid value is 100-65536. To use default value (100

msec), this input is not necessary.

4) After running test application, summary of setting parameter is shown before starting to
receive data from FPGA. PC waits received data from FPGA.

5) On Serial console, user inputs any key(s) to start sending data. During transferring data,
current transfer size is displayed on Serial console (transmit size) and Command prompt
(received size) every second.

6) “Send data complete” is displayed on Serial console after all data are sent. On PC, test
application is completed when total data are received or timeout is found. Timeout
message with the 1! error position is displayed when test application is completed by
timeout. Finally, total transfer size and performance are displayed on Serial console
(transmit performance) and Command prompt (received performance).

=228
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=

W COM11 - Tera Term VT

. ) Green : User Input
File |Input 2 to run send data test IW Help e A g AT

| Input parameter for sending
OxFFFFFFFS

-+ UOP10GIP Send Hode +++
Enter transfer size (aligned to 64-bit) : 8 - OxFFFFFFF8 =>
Enter packet size (aligned to 64-bit) : 8 - 8968 =)

CaIF udpdatatest.exe with recommended parameters I_

un test application on PC by follouing connand B Administrator: mﬁ)
de“‘"“‘ v 192.168.7.42 4000 60000 4294907288 p: \Share:{udpdatatest v 192.168.7.42 4000 60089 4294967200 |

ress any key to start data sending ... Etart Receiving with Data pattesz;

tart data sendin Display setting parameters

Display recommended parameter and PGA TP: 192.168.7.42:4060 on PG inpcrts fron veec

wait user input keys to start sending C Port: 66008
operation after running software on PC Tllﬂeg ut: '11 88 mSec

en yte Kecy ute
end 2450 HByte Recv 0 Byte
end 3720 HByte Recv 0 Bute
yend data conplete

2.483 GB 5 )Display transfer size every second |

Total tx transfer size = 536870911 (Hord (64-bit) L2k

Total = 4294[HB] , Tine = 3465(ns) , Transfer speed = 1239[HB/s] Spend 3.46 Second(s) for Receiving 4.295 GByte(s)

Total v transfer size = 0 Qlord (64-bit) 6 Flecelumg Data Rate: 1248.24 MByte(s)/Sec z

Total = O(B] , Tine = 3465(ns] , Transfer speed = O[HB/s] {
Display performance after

== UDPA0GIP neny --- complete to transfer all data

[0] = Shou UDPAOGIP paraneters

(1] : Reset UDPI0GIP paraneter

[2] : Sond Data Test (UDPIOGIP -> Target)
[3] : Receive Data Test (Target -> UDPIOGIP)
[4] : Full duplex Test (UDPI0GIP <-> Target)

Figure 5-3 Send data test by using jumbo frame

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

1 COM9 - Tera Term VT [::]II:IEEE!

File Edit Setup Control Window Help

++4+ UDP1BGIP Send Mode +++
nter transfer size (aligned to 64-hit)> : 8 - OxFFFFFFF8 =>|0x160000800
ut-of -range input|

——= UDP1BGIP menu --—-
[@] : Show UDP1BGIP parameters
[1] : Reset UDP1BGIP parameter

[2]1 : Send Data Test <UDP1BGIP -> Target>
[3]1 : Receive Data Test (Target -> UDP1@GIP)
[4] : Full duplex Test <UDP1BGIP <{-> Target)
Figure 5-4 Error from invalid transfer size
¥ COM9 - Tera Term VT ol @ =

File Edit Setup Control Window Help

+++ UDP1BGIP Send Mode +++

Enter transfer size (aligned to 64-bhit)> : 8 - BxFFFFFFF8 =)> GxFFFFFFF8
nter packet size (aligned to 64-hit> : 8 - 8968 => 8969

ut-of-range input|

—-- UDP1BGIP menu ---

[@] : Show UDP1BGIP parameters

[1] : Reset UDP1BGIP parameter

[2] : Send Data Test <UDP1BGIP -> Target>

[3]1 : Receive Data Test (Target -> UDP1@GIP) r
[4] : Full duplex Test <UDP1BGIP <-> Target)

Figure 5-5 Error from invalid packet size
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5.4

1)

2)

3)

Receive Data Test

To transfer data from PC to FPGA, select ‘3’ to run receive data test on FPGA and prepare
“udpdatatest” on PC to send data. User inputs test parameters on FPGA for receiving data
through Serial console. On PC, user inputs parameters of “udpdatatest” to send data
through Command prompt. The sequence to run the test is shown as follows.

On Serial console, input two parameters under receive data test menu.

a) Input transfer size: Unit of transfer size is byte. Valid value is 0x8 - OXFFFFFFF8. The
value must be aligned to 8. The input is decimal unit when input only digit number.
User can add “Ox” to be prefix when input is hexadecimal unit.

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

If inputs are valid, recommended parameters to run test application on PC will be displayed.
Then, “Wait data from Target ...” is displayed to show that IP now is ready to receive data
from PC.

On Command prompt, input parameters following the recommended value. There are six
parameters for “udpdatatest”.

>> udpdatatest [Dir] [FPGA IP] [FPGA Port] [PC Port] [Bytelen] <Timeout>

Dir: Input ‘t’ to send test data from FPGA

FPGA IP: Input same value as FPGA IP address

FPGA port: Input same value as FPGA port number

PC port: Input same value as target port number (Target->FPGA)

Bytelen: Input same value as “Input transfer size” of step 1a)

Timeout: Timeout in msec unit. Valid value is 100-65536. This input is not used in
transmit mode.

AR RIS

4) After running test application, test application starts to send data out to FPGA. During

transferring data between FPGA and PC, current transfer size is displayed on both Serial
console (received size) and Command prompt (transmit size) every second.

5) “Receive data completed” is displayed on Serial console after FPGA receives all data or

timeout is found. Finally, total transfer size and performance are displayed on Serial
console (received performance) and Command prompt (transmit performance).

Figure 5-6 shows the example of receive data test when disable data verification mode on
FPGA. The left window is test result on Serial console while the right window is test result on
Command prompt.

Figure 5-7 shows the example of receive data test when enable data verification mode on
FPGA. PC sends increment data to FPGA. The left window is test result on Serial console
while the right window is test result on Command prompt. If verification module is failed,
error message will be displayed.
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P

T COMI1L - Tera Term VT
File | Input ‘3’ to run receive data test Lu Help

UDPI0GIP Receive Hode +++

. | Input parameter for client mode 1
nter transfer size (aligned to 64-bit): 8 - OxFFFFFFF8 =>|0xFFFFFFFS
nable data verification : (0] Disable [1] Enable => P

tart Sending with Data pattern

LY
Display recommended parameter
and wait data from PC

Bend 0 Bute Rucy 2323 Hite
Send 0 Byte Recv 3423 HByte

PGA IP: 192.168.7.42:4000
C Port: 61000
imeout: IBI nSec

i®

otal tx transfer size = 0 QHord (64-bit)
otal = 0[B] , Tine = 3702[ns) , Transfer speed = D[HB/s]

Send 0 Bute Recy 4294 HByte
Feceive data conpleted

otal v& transfer size = 536870911 QHord (64-bit)
otal = 4294[HB] , Tine = 3702[ns] , Transfer speed = 1160[(HB/s]

-- UDPA0GIP renu ---

[0] : Shou UDPI0GIP paraneters

[1] : Reset UOPIOGIP paraneter

[2] : Send Data Test (UDPIOGIP -> Tavget)
[3] : Raceive Data Test (Targat -> UOPI0GIP)
[4] : Full duplex Test (UDP10GIP <-> Tarqet)

2.450 Gg 4 )Display transfer size every second |

3.673 G
pend 3.51 Second(s) for Sending 4.295 GByte(s
ending Data Rate: 1223.29 MByte(s)/Sec
| { 5
Display performan?ﬁfter —

complete to transfer all data

Figure 5-6 Receive data test without data verification

¥ COM11 - Tera Term VT

File Edit Setup q.nntm.landnw Haln
In

put parameter to enable data verification

UDP10GIP Receive Hode -
nter transfer size (aligned to 64-bit): 8 - OxFFFFFFF3 =3
nable data verificat ion : [0] Disable [1] Enable =>

un test application on PC by following cornand
dpdatatest t 192.168.7.42 4000 61000 4294957268

ait data fron Target ...
end 0 Byte Recy 1185 HByte
end 0 Byte Recy 2257 HByte
ond 0 Byte Recy 3312 nByte

oceive data completed

otal tx transfer size = 0 QHord (64-bit)
otal = D[B] , Tine = 3800[ns) , Tvansfer speed = D[HB/s)

Adrinistrator: C:\Windows\System32\crd.exe
:\Share>udpdatatest t 192.168.7.42 4000 61000 4294967288

tart Sending with Data pattern
PGA IP: 192.168.7.42:4800

C Port: 610080

Tineout: 108 nSec

1.186 GB

2.378 GB

3.551 GB

otal v« transfer size = 536870911 QHord (64-bit)
otal = 4294(HB] , Tine = 3800(ns) , Transfer speed = 1130[HE/s)

Spend 3.63 Second(s) for Sending 4.295 GByte(s)
Sending Data Rate: 1181.88 MByte(s)/Sec z
1

Display performance after

-- UDPA0GIP reny -=- S
(0] : Shou UDPI0GIP parancters

(1] : Reset UDPI0GIP paraneter

[2] = Send Data Test (UDPI0GIP -> Tavget)

[3] : Receive Data Test (Target -> UDP10GIP)

[4] : Full duplex Test (UDPI0GIP <-> Target)

complete to transfer all data

Figure 5-7 Receive data test when enable data verification
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5.5

1)

Full-duplex Test

Select ‘4’ to run full-duplex test to transfer data between FPGA and PC in both directions at
the same time. User inputs test parameters on FPGA through Serial console and inputs test
parameters on PC through Command prompt. Two “udpdatatest” are called through two
Command prompts to send data and receive data by using different port number. The
sequence to run the test is shown as below.

On Serial console, input three parameters under full-duplex test.

a) Input transfer size: Unit of transfer size is byte. Valid value is 0x8 - OXFFFFFFF8. The
value must be aligned to 8. The input is decimal unit when input only digit number. User
can add “0x” to be prefix when input is hexadecimal unit.

b) Input packet size: Unit of packet size is byte. Valid value is 8 — 8968. The value must be
aligned to 8. The input is decimal unit when input only digit number. User can add “0x”
to be prefix when input is hexadecimal unit.

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

If inputs are valid, two recommended parameter sets will be displayed. First parameter is

for sending data test and another parameter is for receiving data test. Next, “Press any key

to start data sending ...” is displayed to wait user input to start operation.

On PC, open two Command prompts and input the parameter following recommended

value. There are six parameters for “udpdatatest”.

>> udpdatatest [Dir] [FPGA IP] [FPGA Port] [PC Port] [Bytelen] <Timeout>

a) Dir: Input ‘r’ to the 1 Command prompt.

Input ‘t to the 2" Command prompt.

b) FPGA IP: Input same value as FPGA IP address

c) FPGA port: Input same value as FPGA port number

d) PC port: Input same value as target port number (FPGA->Target) for the
Command prompt. Input same value as target port number (Target->FPGA) for the
2" Command prompt.

e) Bytelen: Input same value as “Input transfer size” of step 1a)

f) Timeout: Timeout in msec unit. Valid value is 100-65536. To use default value (100
msec), this input is not necessary.

On Serial console, user inputs any key(s) to start sending data to PC. Current transfer size

in both directions is displayed on Serial console and two Command prompts every second.

1St

5) “Transfer data complete” is displayed on Serial console after UDP10G-IP completes to

send and receive all data. Finally, total transfer size and performance are displayed on
Serial console and Command prompt.

As shown in Figure 5-8, transfer performance when running full-duplex with data verification
is displayed. The left window is the test result on Serial console while the right window is the
test result on Command prompt (upper window is receive performance and lower window is
transmit performance).

Figure 5-9 shows the example result when lost data is found on PC. In this condition, the
received software is stopped by timeout condition (no new received data until timeout value).
The 1% lost position and total lost data are displayed as error message on the software.
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¥ COM1I1 - Tera Term YT

File Edit Set Input ‘4’ to run full duplex test

I for full dupl
o++ UDPAOCIP Full-duplex Hode +++ [input parameter for ful duplex |
Enter transfer size (aligned to 64-bit) : & - OxFFFFFFFE => |OxFFFFFFFS o

Enter packet size (aligned to 64-bit) : 8 - 8968 => [3968
Enable data verification : [0] Disable [1] Enable => 1]

Run tuo test application on PC by follouing connand

El PC receive data test (UOPAOGIP -> PC)

dpdatatest r 192.168.7.42 4000 60000 4294967288

) PC send data test (PC -> UDPI0GIP)
udpdatatest t 192.168.7.42 4000 61000 4294967,

A
Display recommended
parameter

Press any key to start data tvansfer ...
Start data.transferrxn-

end 2356 HByle Eecv 1713 Hﬂyte
Send 3472 HByte Recv 2228 HBuyte
Send 4294 HBute Recy 2859 HBute
Send 4294 HByte Recv 3741 HByte
ransfer data conplete

otal tx transfer size = 536870911 QHord (64-bit)
otal = 4294[(HB] , Tine = 5300(ns) , Transfer speed = S10[HB/s)

otal v« transfer size = 536870911 QHord (64-bit)
otal = 4294(HB] , Tine = S300(ns) , Transfer speed = 810[HB/s)

== UOPI0GIP neny ---

[0] : Shou UDPIOGIP paraneters

[1] : Reset UOPAOGIP paraneter

[2] : Send Data Test (UDPI0GIP -> Target)
[3] : Receive Data Test (Target -> UDP10GIP)
(4] : Full duplex Test (UDPIOGIP <-> Target)

Fa Call udpdatatest with recomme.nded parama(!/eé{g to receive data |—
E:\Shareﬂudpﬁatatest r 192.168.7.42 4009 66008 4294967288

tart Receiving with Data pattern
PGA IP: 192.168.7.42:4000
PC Port: 60000
Timeout: 1A@ mSec
1.248 GB
2.482 GB
3.723 GB

pend 3.46 Second(s) for Receiving 4.295 GByte(s)
eceiving Data Rate: 1239.89 MByte(s)/Sec 5

I Calll udpdatatest with reci:.r:mended paramete;s:;t\o send data I
:\Share judpdatatest t 192.168.7.42 43%0’61338 4294967288

tart Sending with Data pattern
PGA IP: 192.168.7.42:4000

C Port: 61000

Timeout: 108 mSec

1 : 478 CB isplay transfer size every second
2.183 GB -

2.780 GB Display performance after
3.757 GB complete to transfer all data

{5Y
pend 5.54 Second(s) for Sending—/4.295 GByte(s)
ending Data Rate: 775.68 MByte(s)/Sec

Figure 5-8 Full-duplex test when no lost data

1 COMI1 - Tera Terrm VT
File Edit Sety Input 4’ to run full duplex test

Input parameter for full duplex |
+++ UDPI0GIP Full-duplex Hode ++
Enter transfer size (aligned to 64-bit) = 8 - OwFFFFFFFS => DxFFFFFFFS
Enter packet size (aligned to 64-bit) = & - 8968 => 8968
Ensble data verification : [0] Disable [1) Enable => 0
Run tuo test application on PC by following connand
1) PC receive data test (UDPIOGIP -> PC)
udpdatatest r 192.168.7.42 4000 60000 4294967288
2) PC send data test (PC -> UDP10GIP)
dpdatatest t 192.168.7.42 4000 61000 4294967288
ress any key to start data transfer ...
tart data transferring
end 1240 HByte Recy 1619 HByte
end 2356 HByte Recv 2665 HBute
end 3472 HBute Recy 3709 HByte
Transfer data conplete =

Total tx transfer size = 536870911 (QHord (64-bit)
Total = 4294[(HB] , Tine = 3600(ns] , Transfer speed = 1193[HB/s)

Total rx transfer size = 536870911 QHord (64-bit)
Total = 4294(HB] , Tine = 3600(ns] , Transfer speed = 1193[HB/<]

-~ UDPA0GIP neny ---

(01 : Shou UDPAOGIP paraneters

(1] : Reset UDPA0GIP paraneter

[2] : Send Data Test (UDPIOGIP -> Target)
(3] : Receive Data Test (Target -> UDP10GIP)
(4] : Full duplex Test (UDPIOGIP <-> Target)

ﬁl Call udpdatatest with recommended parameters to receive data

:\Share udpdatatest » 192.168.7.42 4000 60800 4294967288

tart Receiving with Data pattern

PGA IP: 192.168.7.42:4000

PC Port: 60000

Timeout: 100 mSec
1.232 GB

" Software is stopped by timeout
2.466 GB condiition, Total received data is

TUARNING] Tineout less than set value.
1st Data drop BxB049ff26, Last data @x3ceahBl2
Total Data Drop 25908552 Byted(s)

pend 3.56 Second(s) for Receiving 4.269 GByte(s)
eceiving Data Rate: 1197.49 MByte(s)/Sec
I

®

—

s
D:\Share>udpdatatest t 192.168.7.42 4000 61600 4294967208

Start Sending with Data pattern
FPGA IP: 192.168.7.42:40080
PC Port: 61000
Timeout: 1608 mSec
8 GB

2.331 GB

3.493 GB @

pend 3.69 Second(s) for Sendinﬁ‘~'ﬁ.295 GByte(s)
ending Data Rate: 1164.26 MByte(s)/Sec

Call udpdatatest with recommended parameters to send data I

Figure 5-9 Full-duplex test when some lost data are found on PC
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Part B UDP10G-IP demo by using two FPGAs

6 Environment Setup

To run UDP10G-IP by using two FPGAs as shown in Figure 6-1, please prepare following test

environment.

1) Two FPGA development boards (ZCU102/KCU105)
Note: In test environment, two FPGA boards could be same or different board. Figure 6-1
shows the example demo by using ZCU102 and KCU105 board.

2) 10 Gb SFP+ copper cable (DAC) or 2x10 Gb SFP+ transceiver (10G BASE-R) with optical
for network connection between two FPGA boards

3) micro USB cables for programming FPGA, connecting between FPGA board and PC

4) micro USB cable for Serial console, connecting between FPGA board and PC

5) Serial console software such as HyperTerminal (Baudrate=115,200 Data=8 bit Non-parity
Stop=1), installed on PC

6) Vivado tool for programming FPGA, installed on PC
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4 COME- Tera Teom VT g g s
Fée fda  Setup Cpnteel Window Help

“%* Serial console
@ for server

Petaar Farsstar =

' Serial console
i for client

1 ¢
1 1 o Bty Tt (RT3 Ly
3 ; Enculve Bats Soud [Terat -> VEIR-P)
3 £ Tl ot Teit IRERR-B <> Taepel

SFP+ transceiver +
optical cable

. 2 x micro
USB cables

Figure 6-1 UDP10G-IP demo (FPGA<->FPGA) by ZCU102 and KCU105
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7 FPGA board setup

Please follow topic 4 FPGA board setup to prepare FPGA board and SFP+ connection for
running the demo. After two FPGA boards have been configured completely, Serial console
displays the menu to select client mode or server mode. The step after FPGA configuration is
described as follows.

1) Default parameters for server or client are displayed on Serial console, following setting
mode. Please setup parameters of server mode before client mode.
a. For server mode, if user does not change default parameters, input ‘X’ to skip
parameter setting, as shown in Figure 7-1.

P

Vi COM14 - Tera Term VT Blue: Output to console
Green: User input

— T

File Edit Setup Control

——= UDP1@GIP with CPU Demo [Uer = 1.3]1 ———
Input mode : [B]1 Client [1] Server =>

+++ Current Network Parameter +++

Mode = SERUVER

;gg rl‘lnpc address = g;ﬁ}égzg33355 Default parameters
PGA port number = 60000 for server mode
arget IP = 192.168.7.42

arget port number (Target—>FPGA) = 46800
arget port number (FPGA->Target> = 4600

ress ’x’ to skip parameter settingix| Use default parameter

Figure 7-1 Display default parameter in server mode
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b. For client mode, user must change target port number (Target->FPGA) to use same
value as target port number (FPGA->Target), as shown in Figure 7-2.

Y COM9 - Tera Term VT
File Edit Setup Control Window Help

Blue: Output to console
_| Green: User input

——— UDP1BGIP with CPU Demo [Uer = 1.3
Input mode = [B] Client [1] Server =>|B]

+++ Current Network Parameter +++ Default parameters
ode = CLIENT | for client mode

PGA MAC address = BxB00102030405

PGA IP = 192.168.7.42

PGA port number = 4000

arget IP = 192.168.7.25

arget port number (Target—>FPGA> = 61000

arget port number (FPGA->Target)> = 60000 | |Inputto set parameter

ress 'xX° to skip parameter settlngqgf-*—‘“
Input mode : [B]1 Client [1] Server =

Invalid input : Parameter not change

%npu!i_gP@H ch agdresst : IEIt g Input invalid value
nvallil inpu - arameter no change
Input FPGA IP address 2 [n] to use old value

Invalid input : Parameter not change

fnpat FPGA port hinbey . Change Target port to use
Invalid input : Parameter not change |Same value forboth Tx and
Input Target IP address : [n] Rx directions

Invalid input : Parameter not chan

Input Target port number (Target-— )FPGﬁ)

: |6880868
Input Target port number (FPGA->Target> : |n
Invalid input : Parameter not change
+++ Current Network Parameter +++
ode = CLIENT
PGA MAC address = Bx0001020308405 — New parameters
PGA IP = 192.168.7.42 for client mode
PGA port number = 4000
arget IP = 192.168.7.25
arget port number (Target—>FPGA)> = 60000
arget port number (FPGA->Target) = 66000
: Please also change TP setting and port number or

quure 7-2 Modify default parameter in client mode

Note: Please complete to setup parameter and reset process on server before client. Server must
be reset to start IP initialization by waiting ARP request from client.
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2) After finish parameters setting, IP starts initialization process. “IP initialization complete” is

displayed when finishing all initialization sequence. Finally, main menu is displayed on
Serial console.

7 COM14 - Tera Term VT ¥ COMS9 - Tera Term VT
: ; a. Input ‘X’ to use default File Edit Setup Control Window Help| b. Update port number
Eile Edit Setup Control ﬂlparameter on server console | — £ = == P c*ljient cznsole -
—— UDP1BGIP with CPU Demo [Uer = 1.31 —f— ——— UDP1@GIP with CPU Demo [Uer =T.3T ==
Input mode : [@] Client [1] Server => 1 Input mode : [@] Client [1] Server => @
+++ Current Network Parameter +++ I
ode = SERUVER +++ Current Network Parameter +++
PGA MAC address = BxB01122334455 Mode = CLIENT
PGA IP = 192.168.7.25 FPGA MAC address = @x000102030405
gPGﬂ pof; number = iggafﬁs 2 42 ;;gg IP i 5 = 1923168 .7.42
arget = u e port number = A
Target port number (Target—>FPGA) = Target IP = 192.168.7.25 Newva

Target port number (Target—>FPGA) =
Target port number (FPGA->Target)> = 6D
WARNING: Please also change IP setting and port number or

Target port numbher (FPGA->Target) = 4
Press 'x’ to skip parameter setting
IP initialization complete

: IP initialization complete

(81 5 Shao UDPLBGIP p N UDP18GIP Walnmeny

: ow s} parameters s menu ———
[1]1 : Reset UDP1iBGIP parameter [@] : Show UDP1BGIP parameters
[2] : Send Data Test (UDP1BGIP -> Target) [1]1 : Reset UDP1@GIP parameter
) RS et st SheiBetE -5 Targets| [[31 i Receive Data Test (Targat -> UDB1OGIP)

- t 1 s t - ecelive ata es arge -

L TApARS TS e [4] : Full duplex Test CUDP1GIP <-> Target>

Figure 7-3 Main menu
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8 Main menu

8.1 Display current parameter
Select ‘0’ to check current parameter in the demo. There are seven parameters displayed on
Serial console.
p -
Y. COM14 - Tera Term VT YT COM9 - Tera Term VT
File Edit 54 Current parameter on server File Edit §etu‘ Current parameter on client
+++ Current Network Parameter +++ +++ Current Network Parameter +++
ode = SERVER Mode = CLIENT
PGA MAC address = BxB01122334455 FPGA MAC address = BxB061020308405
PGA IP = 192.168.7.25 FPGA IP = 192.168.7.42
PGA port number = 60000 FPGA port number = 4000
Target IP = 192.168.7.42 Target IP = 192.168.7.25
Target port number (Target—>FPGA)> = 4000 Target port number (Target—>FPGA)> = 60000
Target port number (FPGA->Target)> = 40060 Target port number (FPGA->Target) = 60080
——— UDP1BGIP menu ——— T UDPIBGIP menu ——-—
[B] = Show UDP1OGIP parameters [a] Show UDP1BGIP parameters
[1] = Reset UDP1BGIP parameter [11] : Reset UDP1BGIP parameter
[2]1 = Send Data Test <(UDP1i8BGIP -> Target) [2] : Send Data Test <UDP1BGIP -> Target)
[31 = Receive Data Test (Target —-> UDP1BGIP>| [[3] : Receive Data Test (Target —> UDP1BGIP>
[4]1 = Full duplex Test <UDP18GIP <{-> Target)| |[4] : Full duplex Test C(UDP1BGIP <-> Target)

Figure 8-1 Display current parameter result

1) Mode: Set mode to UDP10G-IP to run as server or client. Input ‘0’ for client and ‘1’ for
server.

2) FPGA MAC address: 48-bit hex value to be MAC address of FPGA. Default value is
0x000102030405 (client mode) or 0x001122334455 (server mode).

3) FPGA IP: IP address of FPGA. Default value is 192.168.7.42 (client mode) or
192.168.7.25 (server mode).

4) Target IP: IP address of destination device. Default value is 192.168.7.25 (client mode) or
192.168.7.42 (server mode).

5) FPGA port number: Port number of FPGA. Default value is 4000 (client mode) or 60000
(server mode).

6) Target port number (Target->FPGA): Port number of the destination device to send data
to UDP10G-IP. Default value is 61000 (client mode) or 4000 (server mode). In client
mode, this value must be changed from 61000 to 60000 (same as default value of Target
port number for FPGA -> Target).

7) Target port number (FPGA->Target): Port number of the destination device to receive
data from UDP10G-IP. Default value is 60000 (client mode) or 4000 (server mode).

To change some parameters, user can change by using menu [1] (Reset UDP10GIP
parameter).
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8.2 Reset UDP10G-IP

Select ‘1’ to reset the IP and change IP parameters.

This menu is used to change IP parameters or send reset to UDP10G-IP. After user selects
this menu, the current parameters are displayed on the console. User inputs ‘X’ to use same
parameter set and send reset to UDP10G-IP. Other keys could be input to change some
parameters and then reset UDP10G-IP.

There are seven parameters to set in the demo. After user inputs each parameter, CPU
validates the value. The parameter is updated to UDP10G-IP when the input is valid. If the
input is not valid, the new value will not be used. After user inputs all parameters, IP is reset.
The description of each parameter is shown in topic 8.1(Display current parameter) and the
range of each parameter is described as follows.

Note:

1. When user desires to reset parameters on server, the client FPGA must be also reset.
Server must be reset before client to wait ARP request sent from client.

2. Target port number for sending and receiving data must be same value.

3. Parameter of client and server must be matched.
a. Target IP of server = FPGA IP of client
b. FPGA IP of server = Target IP of client
c. Target port number of server (both Tx and Rx direction) = FPGA port number of client
d. FPGA port number of server = Target port number of client (both Tx and Rx direction)

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

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

3) FPGA IP address: A set of four decimal digits is separated by “.”. The valid range of
decimal digit is 0-255.

4) Target IP address: A set of four decimals like FPGA IP address.

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

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

7) Target port number (FPGA->Target): Valid range is 0-65535.

After complete to assign all parameters, new parameters are displayed on Serial console.

Next, reset signal is sent to the IP to load new parameter set. Finally, “IP initialization
complete” is shown after IP completes initialization process, as shown in Figure 8-2.

8-Mar-19 Page 30



dg_udp10gip_instruction_xilinx_en.doc

fa

1 COMI4 - Tera Term VT

File Edit Setup antl Server | Help

1 COMY - Tera Term VT

File Edit Setup antroll Client Ia

+++ Reset UDP1GGIP +++

+++ Reset UDPLGGIP +++

Blue: Output to console
Green: User input

+++ Gurrent Network Parameter +++
SERVE

one =

PGA MAC address = BxBB1122334455
PGA IP = 192.168.7.25
PGA port number = 60000

arget IP = 192.168.7.42

arget port number (Target->FPGA) = 4000
arget port number (FPGA-)>Target) = 4000

Tess X t0 SKip parameter settlngqy
Input mode : [@] Client [1] Server =5[n]
Invalid input : Parameter not change
Input FPGA MAC address :EL

Invalid input : Parameter not change
Input FPGA IP address [q

Invalid input : Parameter not change

Input FPGA port number }%?QEEE]

Input Target IP address :

Invalid input : Paraneter not change
Input Target port number (Target->FPGA)
Invalid input : Parameter not change
Input Target port number (FPGA->Target)
Invalid input : Parameter not change

+++ Current Netuork Parameter +++
Mode = SERVER
0x001122334455
192.168.7.25

.168.7.42
arget port number (Target->FPGA) = 4008
arget port number (FPGA-)>Target) = 4008

IP initialization complete

~-- UDP1BGIP menu ---

[@] : Show UDP1BGIP parameters

[1] = Reset UDP1BGIP parameter

[2] = Send Data Test <UDP1BGIP -> Target)

ARNING: Please also change IP setting and port

[3] : Receive Data Test (Target -> UDP1BGIP)
[4] : Full duplex Test <UDPiBGIP <-> Target>

+++ Gurrent Network Parameter +++
ode = CLIENT

PGA MAC address = 0xB00102030485
P = 192.168.7.42

PGA port number = 40600

arget IP = 192.168.7.25

arget port number (Target->FPGA) = 60066
arget port number (FPGA->Target) = 60080

Invalid input : Parameter not change
Input FPGA MAC address =@

Invalid input : Parameter not change
Input FPGA IP address z q

Invalid input : Parameter not change
Input FPGA port number =[q

Invalid input : Parameter not change
Input Target IP address : [n]

Invalid input : Parameter not change
Input Target port number (Target->FPGA)
Input Target port number (FPGA->Target)

ress ' X' to Skip parameter setting
Input mode : [B] Client [1] Server glﬁ\,d

Current parameter

/ before changing

Input valid value to
change parameter

Input invalid value

to use old value

: (50080

N\

+++ Gurrent Network Parameter +++
ode = CLIENT

= Bx000102030405

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

= 192.168.7.42
PGA port number = 4600
t IP = 192.168.7.25

arget port number (Target->FPGR) = 50000
arget port number (FPGA->Target) = 50068

IP init 1a11zat ion complete

~—-- UDP1BGIP menu ---

(@8] : Show UDP1BGIP parameters

[1] : Reset UDPiBGIP parameter

[2] : Send Data Test (UDP1BGIP -> Target)

New parameter

ease also change 1P setting and port num

[3]1 : Receive Data Test (Target -> UDP1BGIP)
[4]1 : Pull duplex Test (UDP1BGIP <{-> Target)

Fiqure 8-2 Change IP parameter result
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8.3 Send and Receive data Test (Half-duplex test)

The operation to send and receive data test is same for server and client mode. So, this
topic describes the menu to transfer data between two FPGA boards. The 1% board runs
receive data test (select menu ‘3’) and another board runs send data test (select menu 2’).

User inputs test parameters through Serial console. The sequence to run the test is shown
as follows.

1) On Serial console under menu 3 (receive data test), input two parameters.
a) Input transfer size: Unit of transfer size is byte. Valid value is 0x8 - OXFFFFFFF8. The
value must be aligned to 8. The input is decimal unit when input only digit number.
User can add “0x” to be prefix when input is hexadecimal unit.
b) 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, “Wait data from Target ...” will be displayed.
3) On Serial console under menu 2 (send data test), input two parameters.
a) Input transfer size: Unit of transfer size is byte. Valid value is 0x8 - OxFFFFFFF8. The
value must be aligned to 8. The input is decimal unit when input only digit number.
User can add “0x” to be prefix when input is hexadecimal unit. This value must be
same as transfer size input under receive data test (step 1a).
b) Input packet size: Unit of packet size is byte. Valid value is 8 — 8968. The value must
be aligned to 8. The input is decimal unit when input only digit number. User can add
“Ox” to be prefix when input is hexadecimal unit.
4) If all inputs are valid, “Press any key to start data sending ...” will be displayed. User inputs
some key(s) to start sending data.
5) During transferring data, current transfer size is displayed on both Serial consoles every
second.
6) “Send data complete” and “Receive data completed” are displayed on Serial console after
complete to transfer all data. Finally, total transfer size and performance are displayed on
both Serial consoles.
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Figure 8-3 shows the example to transfer data between two FPGAs by using non-jumbo
frame size. Left window is Serial console from FPGA running receive data test and right
window is Serial console from FPGA running send data test.

Figure 8-4 shows the example of transfer data between two FPGAs by using jumbo frame
size. When using jumbo frame size, performance is better than non-jumbo frame.

If the input is invalid, “Out-of-range input”/”’Invalid input” will be displayed and the operation

will be cancelled, as shown in Figure 5-4 -

Figure 5-5 (same as FPGA<->PC test).

il | Input ‘3’ to run receive data test |
File Window Help

|*H TRI0ETF acaive Tiode s [ | Input receiver parameter,

nter transfer size (aligned to 64-bit): 8 - OxFFFFFFF8 =>
Enable data verif ication : [0 Disable [1] Enable =>

Edit Setup Control

Run test application on PC by follouing connand
udpdatatest t 192.168.7.25 GU[;(H\[]BB 4294967268

Wait data from Target |

Send 0 Byte Recv 1192 HByte
Send 0 Byte Recw 2265 HBute
Send 0 Byte Recv 3337 HByte
send 0 Byte Recy 4294 HBute
eceive data conpleted

Motal tx transfer size = 0 QHord (64-bit)
Motal = O[B] , Tine = 3800[ns] , Transfer speed = O[HB/s]

Total vx transfer size = 536870911 QHord (64-bit)
Total = 4294[HB] , Tine = 3800(ns) , Transfer speed = 1130(HB/s]

~-- UDP10GIP neny ---

[0] : Shou UOP10GIP paraneters

(1] : Reset UDPI0GIP paraneter

[2] : Send Data Test (UDPIOGIP -> Target)
[3] : Receive Data Test (Target -> UDP10GIP)
[4] : Full duplex Test (UDPA0GIP <-> Target)

—
wl Input ‘2’ to run send data test |

Blue: Output to console
. Green: User input
Window Hbp

| Input sender parameter

OxFFFFFFFS =>
8968 =

File Edit Setup Control

[+ UOPI0GIP Send Hode +++
Enter transfer size [aligned to 64-bit) : 8 -
Enter packet size (aligned to 64-bit) : 8 -

Run test application on PC by following connand |Same value as receiver |
hdpdatatest v 192.168.7.42 4000 60000 4294967288

Press any key to start data sending . O

Tarl dala sending

Send 1191 HByte Recw 0 Bute
Hend 2363 HBute Recw 0 Bute
Bend 3575 HBute Recw 0 Byte

5 ) Display transfer size every second I

end data complete

Total tx transfer size = 536870911 QHord (64-bit)
Total = 4294[HB] , Tine = 3605[(ns] , Transfer speed = 1191[HB/s]

Total rx transfer size = 0 QWord (64-bit)
Total = 0IB] , Tine = 360S(ns] , Transfer speed = O[HB/s]

1 6

Display performance after
complete to transfer all data

--- UDPA0GIP neny ---

(0] : Shou UDPI0GIP paraneters
[1] : Reset UDPIOGIP paraneter
(2] : Send Data Test (UDPIOGIP -> Target)
[3] : Receive Data Test (Target -> UDP10GIP)
(4] : Full duplex Test (UDPI0GIP <-> Target)

Figure 8-3 Send/receive data test by using non-jumbo frame

'1 Input ‘3' to run receive data test |
File Edit Setup Control

Window Help

L | Input ‘2’ to run send data test |

File Edit Window Help

Setup  Caontrol

UDPI0GIP Receive Hode +++
nter transfer size (aligned to 64-bit): § - OxFFFFFFFS => D=FFFFFFFS
nable data verif icat ion : [0] Disable [1] Enable => 1

un test application on PC by follouing connand
dpdatatest t 192.168.7.25 60000 4000 4294967288

end 0 Byte Recy 1240 I'IBgte
end 0 Byte Recv 2357 HBute
end 0 Bute Recv 3473 HBute
eceive data conpleted

oN
otal tx transfer size = 0 QHord (64-bit)

otal = O(B) , Tine = 3600(ns] , Transfer speed = O[HB/s]

Total v« transfer size = 536870911 QHord (64-bit)
Total = 4294(HB] , Tine = 3600(ns] , Transfer speed = 1193[HB/s]

~-- UDP10GIP nenu ---

(0] : Shou UDPIOGIP paraneters

[1] : Reset UDPI0GIP paranster

[2] : Send Data Test (UDPI0GIP -> Target)
[3] : Receive Data Test (Target -> UDP0GIP)
[4] : Full duplex Test (UDPIOGIP <-> Target)

UOPA0GIP Send Hode +++
nter transfer size (aligned to 64-bit)
nter packet size (aligned to 64-bit)

: 8 - OxFFFFFFFS => Oz
- 8968 =

un test application on PC by following cm] Set jumbo frame size
dpdatatest r 192.168.7.42 4000 60000 4294967259

ress any key to start data sending ...
tart data sending -
end 1240 HBute Recy 0 Bute Display performance after
end 2480 HByte Recv 0 Byte complete to transfer all data
te 167}

end data conplete

otal tx transfer size = 536870911 QHord (64-bit)
otal = 4294[HB] , Tine = 3465[ns] , Transfer speed = 1239(HB/s]

otal rx transfer size = 0 QHord (64-bit)
otal = 0(B] , Tine = 3465[ns] , Transfer speed = O[HB/s)

== UDPA0GIP meny ---

[0] : Show UOPI0GIP paraneters

[1] : Reset UDPI0GIP paraneter

[2] : Send Data Test (UDPI0GIP -> Target)
[3] : Receive Data Test (Target -> UDP10GIP)
[4] : Full duplex Test (UDPIOGIP <-> Target)

Figure 8-4 Send/receive data test by using jumbo frame
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8.4 Full-

duplex Test

Select ‘4’ to run full-duplex test on two FPGAs to transfer data in both directions at the same
time and same port number. User inputs test parameters through Serial console. Firmware
in the demo is designed to start full-duplex by server FPGA before client FPGA. The
sequence to run the test is shown as follows.

1) On server Serial console, input three parameters under full-duplex test.

a)

b)

a)

LS

a)

b)

C)

Input transfer size: Unit of transfer size is byte. Valid value is 0x8 - OxFFFFFFF8. The
value must be aligned to 8. The input is decimal unit when input only digit number. User
can add “0x” to be prefix when input is hexadecimal unit.

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

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

) If inputs are valid, “Wait data from Target ...” will be displayed.
On client Serial console, input three parameters under full-duplex test.

Input transfer size: Unit of transfer size is byte. Valid value is 0x8 - OxFFFFFFF8. The
value must be aligned to 8. The input is decimal unit when input only digit number. User
can add “Ox” to be prefix when input is hexadecimal unit. This input must be same as
transfer size input of server FPGA (step 1a).

Input packet size: Unit of packet size is byte. Valid value is 8 — 8968. The value must be
aligned to 8. The input is decimal unit when input only digit number. User can add “0x”
to be prefix when input is hexadecimal unit.

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

4) If inputs are valid, “Press any key to start data transfer ..” will be displayed. User inputs
some keys to start full-duplex test.

5) During transferring data, current transfer size is displayed on both Serial consoles every
second.

6) “Transfer data complete” is displayed on both Serial consoles. Finally, total transfer size
and performance are displayed on both Serial consoles.

Figure 8-5 and Figure 8-6 shows full-duplex test when running by using non-jumbo frame
and jumbo frame size. Left window is Serial console from server FPGA and right window is
Serial console from client FPGA.
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=

W COM11 - Tera Term VT
File Edit Setup Corf Server hdow Help

v —

¥ COMS - Tera Term VT
Eile Edit Setup Co

Blue: Output to console
H Green: User input

Client |dow

I Input server parameter

=+ |0PI0GIP Full-duplex Hode +++
Enter transfer size (aligned to 64-bit) : 8 - DxFFFFFFFS =>
Enter packet size (aligned to 64-bit) : 8§ - 8968 =)
Enable data verif icat ion : [0] Disable [1] Enable =>

Run tuo test application on PC by follouing comnand

1) PC receive data test (UDP10GIP -> PC)
udpdatatest v 192.168.7.25 60000 4000 4294967288

2) PC send data test (PC -> UOP10GIP)
udpdatatest t 192.168.7.25 60000 }[]_Ilﬂ\ 4294967288

@Wait data from Target

Hait data fron Target ...

tart data transterring

end 1191 HByte Recy 1195 HByte
end 2264 HBute Recw 2267 HBute
end 3336 HBute Recy 3340 HByte
end 4299 HBute Recy 4294 HByte
Tanster dala conplefe

otal tx transfer size = 536870911 QHord (64-bit)
otal = 4294[HB] , Tine = 3800(ns] , Transfer speed = 1130(HB/s)

otal rx transfer size = 536870911 QHord (64-bit)
otal = 4294[HB] , Tine = 3800[ns] , Transfer speed = 1130[HB/s]

| Input client parameter,

-+ |IDPA0GIP Full-duplex Hode +++
Enter transfer size (aligned to 64-bit) : 8 - OxFFFFFFFE =>
Enter packet size (aligned to 64-bit) : 8 - 8968 =
Enable data verif icat ion : [0] Disable [1] Enable =>

Run tuo test application on PC by following connand

1) PC veceive data test (UDPA0GIP -> PC)
udpdatatest v 192.168.7.42 4000 60000 4294967288

| Same value as server

Press any key to start data transfer

tart data transferring

Bend 1191 HByte Recv 1190 HByte
Send 2264 HByte Recy 2263 HByte
Send 3336 HByte Recv 3335 HBuyte

?) PC send data test (PC -> UDP10GIP)
4204967288
4
|
Hend 4294 HBuyte Recy 4294 HByte

udpdatatest t 192.168.7.42 4000 60000
5 )Display transfer size
every second
Transfer data conplete

Total tx transfer size = 536870911 (Hord (64-bit)
Total = 4294[HB] , Tine = 3800[ns) , Transfer speed = 1130[HB/s]

Total v« transfer size = 536870911 QHord (64-bit)
Total = 4294[HB] , Tine = 3800[ns] , Transfer speed = ,EQIHBJ'SI

-~ UDPA0GIP reny ---

[0] : Shou UDPIOGIP paraneters

[1] : Reset UDPI0GIP paraneter

[2] : Send Data Test (UDPIOGIP -> Target)
(3] : Receive Data Test (Target -> UDP10GIP)
(4] : Full duplex Test (UDPA0GIP <-> Target)

6]

~-- UDP10GIP nenu --- A NS

[0] : Shou UDPI0GIP paraneters Display performance after
[1] : Reset UDPIOGIP paraneter complete to transfer all data
(2] : Send Data Test (UDPIOGIP -> Target

[3] : Receive Data Test (Target -> UDPI0GIP)

(4] : Full duplex Test (UDPAOGIP <-> Target)

Figure 8-5 Full-duplex test when using non-jumbo frame

4 COMIL - Tera Term VT
Eile Edit Setup Cd Server tindow Help
UDP10GIP Full-duplex Hode +~+

Input jJumbo frameo
nter transfer size (aligned to 64-bit) = & - OxFFFFFFFS => OxFFFFFFFS

nter packet size (aligned to 64-bit) : 8 - 8968 =
nable data werif ication : [0] Disable (1] Enable =>

un two test application on PC by follouing connand

) PC receive data test (UDPIDGIP -> PC)
dpdatatest v 192.168.7.25 60000 4000 4294967288

) PC send data test (PC -> UDP10GIP)
dpdatatest t 192.168.7.25 60000 4000 4294967248

ait data fron Target ...

tart data transferring

end 1240 HByte Recw 1243 HBute
end 2356 HByte Recy 2359 HBute
te

(o)

ransfer data conplete

otal tx transfer size = 536870911 QHovd (64-bit)
otal = 4294(HB] , Tine = 3600(ns] , Transfer speed = 1193(HB/s]

otal vx transfer size = 536870911 QHord (64-bit)
otal = 4294(HB] , Tine = 3600(ns] , Transfer speed = 1193(HB/s]

== UDP10GIP menu ---

[0] = Show UDPIOGIP paraneters

[1] : Reset UDP10GIP paraneter

[2] : Send Data Test (UDPIOGIP -> Target)
[3] : Receive Data Test (Target -> UDPA0GIP)

(4] : Full duplex Test (UDPIOGIP <-> Target)

E

- COMS - Tera Term VT Blue: Output to console
Green: User input

ile  Edit Setup Cd Client ﬁndow HL,

Input jumbo frame@
Enter transfer size (aligned to 64-bit) : § - OxFFFFFFFS => DxFFFFFFFS

Enter packet size (aligned to 64-bit) : 8 - 8968 =
Enable data verification : (0] Disable [1] Enable =>

+++ |IDP10GIP Full-duplex Hode +++

Run tuo test application on PC by following connand

1) PC receive data test (UDP10GIP -> PC)
udpdatatest v 192,165.7.42 4000 60000 4294967288

?) PC send data test (PC -> UDPI0GIP)
Ldpdatatest t 192.163.7.42 4000 60000 4294967233

Press any key to start data transfer ...
Start data transferving

Send 1240 HBute Recw 1239 HByte
Sond 2356 HByte Recw 2355 Heute
Send 3472 HBute Recw 3471 HByte

Transfer data conplete

Total tx transfer size = 536670911 QHord (64-bit)
Total = 4294(HB) , Tine = 3600(ns] , Transfer speed = 1193[HB/s]

Total rx transfer size = 536870911 QHord (64-bit)
Total = 4294(HB] , Tine = 3600(ns] , Transfer speed = 1193[HB/s]

Display performance after
complete to transfer all data
P e,

16 Y
&

~-= UDP10GIP nenu ---

[0] : Shou UDPI0GIP paraneters

[1] : Reset UDPIOGIP paraneter

[2] : Send Data Test (UDPI0GIP -> Target)
(3] : Receive Data Test (Target -> UDPI0GIP)

(4] : Full duplex Test (UDPA0GIP <-> Target)

Figure 8-6 Full-duplex test when using jumbo frame
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9 Revision History

Revision Date Description
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1.1 8-Mar-19 Support FPGA <-> FPGA test and ZCU102
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