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1 Overview

The demo is designed to run TOE1G-IP for transferring 1 Gb Ethernet data by using TCP/IP
protocol. The destination device may be Test PC or TOE1G-IP on another FPGA as shown in
Figure 1-1.

X E

| L
PartA: FPGA#1 <--1Gb Eth--> PC

@] Test Envi#tA

Figure 1-1 Two test environments for the demo

To describe the step for running the demo in more details, the document is split into two parts
following the test environment, i.e. “Part A TOE1G-IP with CPU demo by using FPGA and PC” and
“Part B TOE1G-IP with CPU demo by using two FPGAs”. User interface to set test parameters
and monitor the operation on FPGA board is Serial console by using UART interface.
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Part A TOE1G-IP with CPU demo by using FPGA and PC

To transfer data between TOE1G-IP and Test PC, user selects to run half-duplex or full-duplex
demo. “tcpdatatest” application is run on Test PC for half-duplex demo (sending data from
TOE1G-IP to PC or receiving data from PC to TOE1G-IP). “tcp_client_txrx_40G.exe” application
is run on Test PC for full-duplex demo (sending and receiving data with PC at the same time).
More details of the demo are described as follows.

2 Environment Setup

To operate TOE1G-IP demo, please prepare following test environment.

1) FPGA development boards (KC705/AC701)

2) PC with 1 Gigabit Ethernet support

3) Catbe or Cat6 cable for 1Gb Ethernet connection between FPGA and PC/FPGA

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

5) “tcpdatatest.exe” and “tcp_client_txrx_40G.exe” which are test application provided by
Design Gateway, installed on PC

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

7) Vivado tool for programming FPGA, installed on PC
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‘tcpdatatest.exe’/
‘tcp_client_txrx_40G.exe’

mini USB cable [ : @@ = | A
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micro USB cable
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CAT5e/CAT6 cable
for 1Gb Ethernet
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I

Fiqure 2-2 TOE1G-IP with CPU demo environment setup on AC701
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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

%+ Network and Sharing Center

1
. 34 v |'~:E > Control Panel > Network and Internet > Network and Sharing Center(r) v & | SearchC
View your basic network information and set up connections
Control Panel Home
View your active networks
Change adapter settings
Change advanced sharing Network Access type: Interne

settings Public network Connections: | &

Change your networking settings
Figure 3-1 IPv4 setting

1) Open Ethernet setting option from Control Panel -> Network and Internet -> Network and
Sharing Center.

2) Click Gigabit Ethernet icon which is used to connect with FPGA board.

Y Ethernet Status X ¥ Ethernet Properties X
General Networking
ing: 1-Gb LAN connection
C tion Connect using:
1Pv4 Connectivity: No Internet access E Intel(R) Ethemet Connection (7) 1219V I
IPv6 Connectivity: No network access
Media State: Enabled = : &g Configure...
- e is connection uses the following items:
Duration: 01:56:55 = I?G‘ :
Speed: 1.0 Gbps v ient for Microsoft Networks ~

¥ S File and Printer Sharing for Microsoft Networks

Detail... ) T QoS Packet Scheduler (4)
(2] I intemet Protocol Version 4 (TCP/IPv4)
[J s Microsoft Network Adapter Mutiplexor Protocol

Activity W 4 Microsoft LLDP Protocol Driver
N W 4 Intemet Protocol Version 6 (TCP/IPv6) v
Sent — E,! ——  Received £ rs 2
Bytes: 39,299,554 [ 503,073,087 DT
Transmission Control Protocol/Intemet Protocol. The default
& Properties 9 = = = wide area network protocol that provides communication

across diverse interconnected networks.

Close

OK Cancel

Figure 3-2 Select |P address setting menu

3) Click Properties button in Ethernet Status window.
4) Select “TCP/IPv4”.

5) Click Properties button in Ethernet Properties.
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Internet Protocol Version 4 (TCP/IPv4) Properties X

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(O Obtain an IP address automatically

(®) Use the following IP address: @
IP address: 192 .168 . 11 . 25
Subnet mask: 255.255,255. 0
Default gateway: i . > |

Obtain DNS server address automatically

(®) Use the following DNS server addresses:

Preferred DNS server: [ . : : ]
Alternate DNS server: | . . . |
[Jvalidate settings upon exit Advanced...

oo [

Figure 3-3 Set IP address

6) Set IP address = 192.168.11.25 and Subnet mask = 255.255.255.0. After that, click OK
button to confirm |IP address setting.

2-Nov-18 Page 7



dg_toelgip_cpu_instruction_xilinx_en.doc

3.2 Speed and Frame Setting

:'5 Ethernet Properties
Networking
Connect using:
I3 Intel(R) Ethemet Connection (7) 1219-V

This connection uses the following items:

v
9 File and Printer Sharing for Microsoft Networks
T30S Packet Scheduler

4 Intemet Protocol Version 4 (TCP/IPv4)

2 Microsoft Network Adapter Muttiplexor Protocol
. Microsoft LLDP Protocol Driver

s Intemet Protocol Version 6 (TCP/IPvE)

A RRODRER

>

|

Install.... Uninstall
Description

Allows your computer to access resources on a Microsoft
network.

Properties

OK || Cancel

Intel(R) Ethernet Connection (7) 1219-V Properties
Teaming VLANs Driver Details Events
General Link Speed Advanced Power Management
( in tel Advanced Adapter Settings
Settings: Value:
Gigabit Master Sh.ave Mode ~ | 19014 Bytes v
HHETUILL VIOUET SO "
Jumbo Packet D|s
= g . 4088 Bvtes
e Senc A Yinad by 9014 Bytes
Large Send Offload V2 (IPvE) @
Switch Compatibilty Mode v
ralhs Administarad Addrese )
< > Use Default
‘Jumbo Packet

Enables Jumbo Packet capability 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 v

loss of connectivity.

Cancel

Figure 3-4 Jumbo frame setting

1) Click Configure button in Ethernet Properties window.
2) On Advanced Tab, select “Jumbo Packet” and then set Value to “9014 Bytes” for Jumbo

Frame support.
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3) On Link Speed, select “1 Gbps Full Duplex” and click OK button, as shown in Figure 3-5.

Intel(R) Ethernet Connection (7) 1219-V Properties X

Teaming VLANs Driver Details Events
General Link Speed Advanced Power Management

. . Link Speed and Duplex Settings
(lntel
Intel(R) PROSet Version: 23.2.0.1006
Link Status

@ Speed: 1.00 Gbps Full Duplex (EEE: Active)

Speed and Duplex: _
1.0 Gbps Full Duplex v _ Diagnostics...
Agto Negotiaﬁ&nl)

10 Mbps Half lex r
10 Mbps Full Duplex _ Identify Adapter...
100 Maps Half Duplex

default, Intel® adapters are set

: - - = speed and duplex settings. A\
If lhe adapter fails to connect you can set the speed and duplex
seftings to match those of the link partner.

0' Information icon

This icon is displayed when the device is not linked at its v
maximum capable speed. In that case, if your device is setto

3b

OK | Cancel

Figure 3-5 Set link speed = 1 Gbps
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3.3 Power Option Setting

n.doc

All Control Panel items

Adjust your computer's settings

Wh wmai
KA Network and Sharing

.-'}' Center m

Power Options

L
@ Recovery
w

RemoteApp and Desktop
Connections

‘4“3‘ Sound

« =5 v 4 » Control Panel » All Control Panel ltems

< Mouse

a Phone ar

% Power Options

v 4 3P > Control Panel > All Control Panel ltems > Power Options v

Control Panel Home

Choose what the power
buttons do

Create a power plan

2 Choose when to turn off the
display

- Change when the computer
Ly P leeps

9 Region
“r Security

|£ i‘l Speech R

Fiqure 3-6 Power options

1) Open Control Panel and select Power Options.
2) Select High performance plan.

2-Nov-18

Choose or customize a power plan
A power plan is a collection of hardware and system settir
manages how your computer uses power. Tell me more a

Preferred plans

(0) Balanced (recommended)

Automatically balances performance with energy ¢
2

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

Hide additional plans

(O Power saver
Saves energy by reducing your computer's perform
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4 FPGA board setup

1) Power off system.

2) Connect micro USB cable and mini USB cable from FPGA board to PC for JTAG
programming and USB UART (Serial Console).

3) Connect power supply to FPGA development board.

4) Connect CAT5e or CAT6 cable between RJ45 on FPGA board to PC

mini USB cable
(UART)

micro USB cable |jSESs
(JTAG)

CAT5e/CAT6 cable
for 1Gb Ethernet

Figure 4-1 Connect cable between FPGA and PC

5) Power on FPGA board.
6) Open Serial console to connect to FPGA board. Serial setting is Buad rate=115,200,
Data=8 bit, Non-parity, and Stop=1.
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7) Download configuration file and firmware to FPGA board, as shown in Figure 4-2.

¢ Vivade 20174

File Flow Tools Window Help Q- Quick Access

VIVADO!

HARDWARE MANAGER - unconnected

© No hardware target is open.| Open target

Hardware

& Auto Connect

HLx Editions q 2. Open target -> Auto Connect
Open New Target...
Quick Start
HARDWA ER - localhosthilinx_tcfDigilel 4. Click Program device

Create Project
Open Project © There are nd debug cores. Refresh device
Open Example Project >

Hardware = HiEX

Q| =% &
Ta S kS Name Status
P 1. Click Open Hardware Manager ~ E localhost (1 Connected 3+ Select FPGA device

Open Hardware Manager >

Xilinx Tcl Store >

~ @ xilinx_tcfDigilent2102033360...

v to program bit file

v @ xc7k325t_0 (1)

Programmed

& XADC (System Monitor

’

Program Device X

Select a bitstream programming file and download it to your hardware device. You
can optionally select a debug probes file that corresponds to the debug cores
contained in the bitstream programming file.

file (TOE1GCPUTest.
Bitstream file: D:fTemprOE1GCPUTesl_biil E
Debug probes file: E‘

Enable end of startup check

®

5. Click “...” to select Programming

bit)

2-Nov-18

start FPGA program
Figure 4-2 FPGA configuration by Vivado

6. Click Program button to

ming
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8) On serial console, welcome message is displayed. Input ‘0’ to initialize TOE1G-IP in client
mode (ask PC MAC address by sending ARP request).
9) Default parameter in client mode is displayed on the console.
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o B

COM3 - Tera Term VT |- |- B | )

ﬁ
File Edit Setup Control | Green: User input
Blue: Output to console |~

~-- TOEIGIP uith CPU Deno [IPVer = 2.
Input node : [0] Client [1] Server =>|0]-> Input ‘0’ to initialize

in client mode
efault TOEIGIP Paraneter
Hindou Update Gap =0

ode = CLIENT

FPGA HAC addvess = 0x000102030405
Target IP = 192,168.11.25
FPGA IP = 192,168.11.42
Target port nunber = 60001
FPGA port nunber = 60000
Press "’ to skip paraneter setting:|j

-> Default client parametes
displayed on boot-up screen

Figure 4-3 Message after system boot-up

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

e

T COMS3 - Tera Term VT
File Edit Setup Control

=)

Window Help

ress ® to skip paraneter setting:
IP initialization conplete

-> Reset by using
default parameter

~-- TOE1GIP nenu ---

(4]

[0] : Display TCPIP paraneters

[1] : Reset TCPIP pavaneters

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

: Full duplex Test (TOEIP <-> Target)

-> Main menu

F3

Figure 4-4 Initialization complete

Note: Transfer performance depends on Test PC resource in Test platform.

2-Nov-18
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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.

r

Y1 COM3 - Tera Term VT @Jlﬂllﬁ]

File Edit Setup Control Window Help

H++ Notuork Paraneter +++
Hindou Update Gap =D

FPoR G address - GsD00102030405

address = Ox 3
Target IP = 021155 |5 Fen
FPH P - 192.168.11.92

Target port nunber = 60001
FPGA port nunber = 60000

=== TOE1GIP nenu ---

(0] : Display TCPIP paraneters

[1] : Reset TCPIP pavaneters

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

Figure 5-1 Display current parameter result

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

2) Mode: Set mode to TOE1G-IP to act as server or client. To run with PC, please input ‘0’ to
initialization the IP in client mode.

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

4) Target IP: IP address of destination device (1 Gb Ethernet on PC) to transfer 1 Gb
Ethernet data. Default value is 192.168.11.25.

5) FPGA IP: IP address of FPGA. Default value is 192.168.11.42.

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

6) Target port number: Port number of destination device to transfer 1 Gb Ethernet data.
Default value is 60001.

7) FPGA port number: Port number of FPGA. Default value is 60000.

Note: This value is used to be server port for test application on PC.

To change some parameters, user can set by using menu [1].
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5.2 Reset TOE1G-IP

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

This menu is used to change IP parameters. After user selects this menu, the current
parameters are displayed. User inputs X’ to use same parameters or inputs other keys to
change parameters. Seven parameters are designed to change from user. If user inputs
invalid value such as ‘n’, the parameter will not change. After setting parameters completely,
IP is reset. More details of each parameter are described as follows.

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

2) Mode: Input ‘0’ to initialization the IP as client mode.

3) FPGA MAC address: Input 12-digit of hex value. Add “0x” as a prefix to input as hex
value.

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

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

6) Target IP address: A set of four decimals like FPGA IP address. This value is IP address
of Test PC.

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

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

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

2-Nov-18 Page 15
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-

File Edit Setup Control Window Help

¥ COM3 - Tera Term VT |'=']l =, " % |

+++ Reset TOEIG-IP +++

Default TOEIGIP Par
Hindou lpdate Gap =|0

Current parameter

Hode = [CLIENT

FPGR HAC address = |0x000102030405

Target IP =[192.168.11.25

FPGR IP =1192.168.11.42 Input other keys (not ‘x’) to

Target port nunber = (60001 set parameter
FPGA port number = 0000 SE=E
Press "x’ to skip paraneter settingdy
Input node : [0] Client [1) Server =
Invalid input : Paraneter not c:jiie

Hindou Update Threshold <0-63> :
Invalid input : Paraneter not ¢

Input FPGA HAC address : Eq

Invalid input : Paraneter mot change
Input FPGR IP address : [192.168.11.43 R
Input FPGA port nunber { 50000 B ity ian
Input Target IP address : Iml change parameter
Invalid input : Paraneter Tot change

Input Target port nunber : [1

Invalid input : Paraneter not change

TOEIGIP Paraneter

Hindou Update Gap =0

Hode = CLIENT
FPGA HAC address = Ox000102030405
Target IP = 192.168.11.25

>ovT Tunber = G001

Invalid input to
use same value

New parameter

ease also change IP setting and port nunber on Test application

IP init J.-ahzal ion conplete

-- TOE1GIP nenuy ---

(0] : Display TCPIP paraneters

(1] : Reset TCPIP paraneters

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

Figure 5-2 Change |IP parameter result

2-Nov-18
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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
“tcpdatatest.exe” on PC to receive data. User inputs test parameters on FPGA through
Serial console and inputs test parameters on PC through command prompt. The sequence
to run the test is shown as below.

1) On Serial console, input three parameters in send data test.

a) Input transfer size: Unit of transfer size is byte. Valid value is 1 - OxFFFF_FFFF. User
selects to input as decimal or hexadecimal unit. To input as hex value, user adds “0x”
as a prefix.

b) Input packet size: Unit of packet size is byte. Valid value is 1 — 8960. User selects to
input as decimal or hexadecimal unit. To input as hex value, user adds “Ox” as a
prefix.

c) Input Mode: Mode of FPGA to transfer data. Input ‘1’ to set server mode.

2) If inputs are valid, recommended parameters to run test application on PC and “Wait

Open connection ...” will be displayed.

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

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

a) Mode: Input ‘c’ to run Test PC as a client.

) Dir: Input ‘r’ to run Test PC for receiving test data from FPGA
) Server IP: Input same value as IP address of FPGA
) Server port: Input same value as port number of FPGA
) Bytelen: Input same value as “Input transfer size” of step 1a)
f) Pattern: Input ‘1’ to verify data from FPGA
4) After running test application, the port is created. Current transfer size is displayed on

Serial console and Command prompt every second. “Send data complete” is displayed

on Serial console after all data are sent.

5) FPGA closes the connection. Finally, total transfer size and performance are displayed on

Serial console and Command prompt.

b
c
d
e

Figure 5-3 shows the example of send data test when using non-jumbo frame size. Left
window is Serial console on FPGA operating as server and right window is Command
prompt on PC operating as client.

Figure 5-4 shows the example of send data test when using jumbo frame size.
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@ COM# Input 2 to run send data test |
f;le Edl‘t §etup !i- PR Y Y ] Lial

[E=8 EoR ==

Input parameter for server mode

TOEAG-IP Send Hode +++

nter transfer size : 1 - DxFFFFFFFF
nter packet size : 1 - 8960

Input node : [0] Client (1] Server
licat ion on PC by fol

cmd

Display recommended parameter
and wait port opened by client

end 355 HBuyte Recy 0 Byte
| O

end 4034 HBute Recv 0 Bute
end 4152 HBute Recv 0 Bute
end 4271 HByte Recv O Buyte
end data conplete

‘f!f.ose connect ion
LConnect ion closed

otal tx transfer size = 4294967295 Bute
otal = 4294[HB] , Tine = 36204[ns] , Transfer speed = 118[HB/s]

Total rx transfer size = 0 Byte
Total = DIB] , Tine = 36204[ns] , Transfer speed = O[HB/s]

~-- TOE1GIP neny ---

(0] = Displa%tTBPlP paraneters

[1] : Reset TCPIP paraneters

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

1 Call tcpdatatest with recommended parameters !

i 3 _Il—
D:\Sharejtcpdatatest c » 192.168.11.42 60008 4294967295 1

Start Receiving with Data pattern in Client mode
IP: 192.168.11.42:60080

Waiting for connection ...

System connected

eceiving Data Size ...
118.451 MB
237.224 MB C;%Display transfer size every second
355.999 MB
I Display performance after
2 - ?gg gg complete to transfer all data
= and connection is closed
4.275 GB

\Shared>_

< | .

5
pend 36.20 Second(s)> for Receiving 4.295 GByte(s)
eceiving Data Rate: 118.63 MByte<(s)/Sec

|

-

Figure 5-3 Send data test by using non-jumbo frame

1l COM3 - Tera Term VT

=1 EcR ==

Eile Edit Setup Control Window L—‘r"‘

Set packet size to jumbo frame

[t

+++ TOE1G-IP Send Hode ++
Enter transfer size : 1 - OxFFFFFFFF => |0xFFFFFFEF
Enter packet size : 1 - 8960 => (8960

Input node : [0] Client [1] Server =>[T]
Run test application on PC by following cormand
tcpdatatest ¢ v 192.168.11.42 60000 4294967295 1

Hait Open connection ...
Connect ion opened

Start data sending

Send 123 HByte Recv 0 Byte
Send 247 HByte Recy 0 Bute
Send 3t|55 HByte Recw Ill Byte

Bend 3995 HByte Recv D Byte
Send 4103 HByte Recv D Byte
BSend 4227 HByte Recv D Byte
Send data conplete

Eluse conned[ 1und
by
onnect 1lon Close m

Hutal tw transfer size = 4204967295 Byte =7
otal = 4294(HB] , Tine = 38755[ns] , Transfer speed = 110[HB/s)

cmd

E:\Share)tcpdatatest c »r 192.168.11.42 60808 4294967295 1

tart Receiving with Data pattern in Client mode
IP: 192.168.11.42:600008

WYaiting for connection ...

System connected

[Receiving Data Size ...
1 MB

23.514
247.368 MB
365.944 MB
Display performance after
3.999 GB complete to transfer all data
4.188 GB and connection is closed
4.232 GB

Total rx transfer size = 0 Byte
Total = D[B] , Tine = 387S5[ns] , Transfer speed = O[HB/s)

~-- TOEIGIP nenu ---

[0] : Display TCPIP paraneters

[1] : Reset TCPIP paraneters

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

Spend 38.76 Second(s) for Receiving 4.295 GByte(s)
eceiving Data Rate: 118.82 MByte<(s)/Sec

:\Share>_
O — LI}

Figure 5-4 Send data test by using jumbo frame
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If the input is invalid, “Out-of-range input’/”’Invalid input” will be displayed and the operation
will be cancelled, as shown in Figure 5-5 - Figure 5-7.

1 COM3 - Tera Term VT = EoR| <=

Eile Edit Setup Control Window Help

TOE1G-IP Send Hode
: 1 - Ox=FFFFFFFF =>|0x100000000

== TOE1GIP neny ---

(0] : Display TCPIP paraneters

(1] : Reset TCPIP paraneters

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

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

Figure 5-5 Error from invalid transfer size

Y1 COM3 - Tera Term VT =0 EoR ==

Eile Edit Setup Control Window Help

TOE1G-IP Send Hode ++~+
nter transfer size : 1 - OxFFFFFFFF => (xEFEFFFFF
k : 1 - 8960 =)

-- TOE1GIP nenu ---

(0] : Display TCPIP paraneters

[1] : Reset TCPIP paraneters

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

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

Figure 5-6 Error from invalid packet size

¥ COM3 - Tera Term VT oG- 3]

File Edit Setup Control Window Help

TOEIG-IP Send Hode +++
nter transfer size : 1 - OxFFFFFFFF => OxFFFFFFFF

nter packet size : 1 - 8960
Input node : [0) Client [1) Server ->

nvalid input

-- TOE1GIP neny ---

[0] : Display TCPIP paraneters

[1] : Reset TCPIP paraneters

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

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

1

Fiqure 5-7 Error from invalid mode
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5.4 Receive Data Test

To transfer data from PC to FPGA, select ‘3’ to run receive data test on FPGA and prepare
“tcpdatatest.exe” on PC to send data. User inputs test parameters on FPGA through Serial
console and inputs test parameters on PC through Command prompt. The sequence to run
the test is shown as below.

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

a) Input transfer size: Unit of transfer size is byte. Valid value is 1 - OxFFFF_FFFF. User
selects to input as decimal or hexadecimal unit. To input as hex value, user adds “0x”
as a prefix.

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

c) Input Mode: Mode of FPGA to transfer data. Input ‘1’ to set server mode.

2) If inputs are valid, recommended parameters to run test application on PC and “Wait Open
connection ...” will be displayed.

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

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

Mode: Input ‘c’ to run Test PC as a client.

Dir: Input ‘t’ to run Test PC for sending test data to FPGA

Server IP: Input same value as IP address of FPGA

Server port: Input same value as port number of FPGA

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

Pattern: Input same value as “Input data verification mode” of step 1b). Select ‘0’ to

send dummy data or ‘1’ to send increment data.

4) After running test application, the port is created. Current transfer size is displayed on
Serial console and Command prompt every second.

5) “Connection closed” and “Receive data completed” are displayed on Serial console after
PC completes to send all data and closes the connection. Finally, total transfer size and
performance are displayed on Serial console and Command prompt.

o2 Te

Figure 5-8 shows the example of receive data test when disable data verification mode on
FPGA and send dummy data on PC. The left window is test result on Serial console while
the right window is test result on Command prompt.

Figure 5-9 shows the example of receive data test when enable data verification mode on
FPGA and send increment data on PC.

Figure 5-10 shows the example of error when data verification is failed. In the example, the

error is caused from mismatch verification mode value. FPGA enables data verification while
“tcpdatatest” sends dummy data. The error message is displayed on Serial console.
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| Input 3 to run receive data test X

File Edit Setup Control W

indow  Help |
Input parameter for server mode }
TOE1G-IP Receive Hode +++ 1

n1§1i Iaansfar stize : ?[lu] HxFFEIiFFﬁ]:E UKI;FFFF:FF e

nable data verification : isable nable => —

Input node : (0] L'llent [1] Sarver => cmd /—J\Call tcpdatatest with recommended parameters {
icat | 2,

cpdatatest ¢ t 19¢.108.11. :\Shareltcpdatatest ¢ t 192.168.11.42 60000 4294967295 8|

ait Open connection ...

tart Sending without Data pattern in Client mode

onnect 1on opened Display recommended parameter | 1p: 192 _168.11 .42 :6A000

end 0 Byte Recy 115 HByte and wait port opened by client Maiting for connection ...

end 0 Byte Recy 231 i‘lﬂyle System connected

end 0 Byte Recy 345 HBute

| | (D Sending Data Size ...

end 0 Byte Recv 4000 HByte 117.441 MB Display transfer size every second

end 0 Byte Recv 4114 HByte 233.832 MB 4

end 0 Bute Recy 4228 HBute 349.176 MB

onnect ion closed 2 [ Display performance after

eceive data conpleted 4.829 GB complete to transfer all data
4.144 GB and connection is closed

AL = 0B T = 3778, T oHg/s) o €

i e 1] » Temstur pond = SN0 pend 37.57 Second(s) for Sending _4.295 GByte(s)

otal vx transfer size = 4294967295 Byte ending Data Rate: 114.31 MByte(s)/Sec

:\Share>_
<[; )

== TOE1GIP nenu ---

[0] : Display TCPIP paraneters
[1] : Reset TCPIP paraneters
[2] : Send Data Test (TOEIP -> Target)
[3] : Receive Data Test (Tarqet -> TOEIP)
[4] : Full duplex Test (TOEIP <-> Target)

otal = 4294[HB] , Tine = 37578[ns] , Transfer speed = 114[HB/s] 'D

Figure 5-8 Receive data test without data verification

1 COM3 - Tera Term VT ;

File Edit Setup Control Windoer Heln
[ Input parameter to enable data verification h

TOE1G-IP Receive Hode +++
nter transfer size 1 1 - DxFFFFFFFF =) [0x F
nable data verification : (0] Disable [1] Enable =>!

Input node | P[:! éUI‘C}ient [1] Server => 'd [
un test application on y following connan ¥ cm ; L
cpdatatest c t 192.168.11.42 60000 429495?295% | Call tepdatatest to generate increment data | =
ait Open connact lon « D:\Share>tcpdatatest ¢ t 192.168.11.42 66000 429496729@
onnect ion opened M F i i
i Bt B 11 e Bkt Sniiny el kg i Bkt mite
end 0 Bute Recy 231 HBute Waiting for connection
end 0 Byte Recy 346 HBute System connected e
end 0 Byte Recv 4005 HByte Sending Data Size ...
end 0 Byte Recy 4119 HByte 117.441 MB
Send 0 Bute Recy 4234 HByte 233.832 MB
349.176 MB
Connect ion closed
Receive data conpleted
e - 1.?3? gg Display performance after complete to
otal tx transfer size = - t fer all dat d tion is closed
fotal = OLB1 " Tine = 37529[ns] , Transfer speed = OUB/s] 4.267 GB o skt
otal vx transfer size = 4294967295 Byte Spend 37.52 Second(s? for Sending 4.295 GByte<(s>
otal = 4294[HB] , Tine = 37529[ns] , Transfer speed = 114[HB/s])| [[Sending Data Rate: 114.47 MByte<(s) /Sec
-~ TOEAGIP meny ~-- :
(0] : Display TCPIP paraneters D:\Share>_
[1] : Reset TCPIP paraneters < | = 1]
(2] : Send Data Test (TOEIP ->» Target)

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

-

Figure 5-9 Receive data test when enable data verification
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|4 COM3 - Tera Term VT

File Edit Setup Control Window Help

|

TOE1G-IP Receive Hode +++

‘ Input parameter to enable data verification -~

nter transfer size : 1 - DxFFFFFFFF => DxFFFFF
nable data verif icat ion : (0] Disable (1) Enable =>1 |
Input node : [0] Client (1] Server =>

un test application on PC by follouing connang
cpdatatest ¢ t 192.168.11.42 60000 4294967295

lait Open connection ...
onnect ion opened

end 0 Byte Recw 115 HByte
end 0 Byte Recv 230 HByte
end 0 Byte Recy 3¢|15 HByte

end 0 Byte Recw 4014 HByte
end 0 Byte Recw 4129 HByte
end 0 Byte Recw 4244 HBuyte

RROR: Data verification failed
eceive data conpleted [
|

ge when verification failed ‘

B crd

0

otal tx transfer size = 0 Byte
otal = 0[B] , Tine = 37445[ns] , Transfer speed = DIHB/s]

otal vx transfer size = 4294967295 Bute
otal = 4294(KB] , Tine = 37445[ns] , Transfer speed = 114(HB/s]

-- TOEAGIP renu —

[0] : Display TCPIP paraneters

[1] : Reset TCPIP paraneters

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

| Call tcpdatatest to send dummy data E

|D :\Share>tcpdatatest ¢ t 192.168.11.42 60060 429496?295.

Start Sending without Data pattern in Client mode
IP: 192.168.11.42:60008

Maiting for connection ...

System connected

Sending Data Size ...
117.441 MB
232.784 MB
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4.837 GB
4.152 GB
4.268 GB

Spend 37.44 Second<{s)> for Sending 4.295 GByte<ds)
Sending Data Rate: 114.72 MByte<{s)>/Sec

:\Share>_
< | n |

-

Figure 5-10 Receive data test when data verification is failed
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5.5 Full duplex Test

1)

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. The sequence to run the test is shown as
below.

On Serial console, input four parameters in full duplex test.

a) Input transfer size: Unit of transfer size is byte. Valid value is 1-OxFFFF_FFFF. User
selects to input as decimal or hexadecimal unit. To input as hex value, user adds “0x” as
a prefix. This value must be equal to total transfer size setting on test application.

b) Input packet size: Unit of packet size is byte. Valid value is 1 — 8960. User selects to
input as decimal or hexadecimal unit. To input as hex value, user adds “Ox” as a prefix.

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

d) Input Mode: Mode of FPGA to transfer data. Input ‘1’ to set server mode.

If inputs are valid, recommended parameters to run test application on PC and “Wait Open

connection ...” will be displayed.

On Command prompt, input test parameters following the recommended value. There are

three parameters for “tcp_client_txrx_40G”.

>> tcp_client_txrx_40G <server IP> <server port> <pattern>

a) Server IP: Input same value as IP address of FPGA

b) Server port: Input same value as port number of FPGA

c) Pattern: Input same value as “Input data verification mode” of step 1b). Select ‘0’ to
send dummy data or ‘1’ to send increment data.

After running test application, the port is created. Current transfer size is displayed on

Serial console and Command prompt every second.

“Send data complete” is displayed on Serial console after it completes to send and receive

all data and closes the connection. Finally, total transfer size and performance are

displayed on Serial console and Command prompt.

Step 4) — 5) run in forever loop until user cancels the operation. To cancel the operation,

input “Ctrl+C” on Command prompt, and then input any keys on Serial console.

As shown in Figure 5-11 - Figure 5-12, transfer performance when running full duplex
without data verification shows the better performance than the test with data verification.
The left window is the test result on Serial console while the right window is the test result on
Command prompt.
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41 COM3 - Tera Tasma T

o [ input 4 to run full duplex test
Eile Edit Seti

[E=8 o =)

HL-QIQPUE parameter for server mode
+++ TOEIG-IP Full-duplex 1
Enter total size

- OFFFFFFFF =>[QuFFFEFFFF

Enter packet size : l- 8960 =>|8960 |
Enable data verif ication : [0] Disable [1] Enable =>|
Input node :+ [0 Client [1] Sevver =)

Input any kay to stop the tes| Display recommended parameter
and wait port opened by client

Run test application on PC by following connand
[cp client_twrx_d06 192.168. if[ 7 EU]]'I]ﬂ 4209967295 0 |

it Open connection ...

f s Call tep_client_txrx_40G with
cmd /—Lrecommended parameters [
T
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d

Figure 5-11 Full duplex test without data verification
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[INFO]1 Waiting for connection ...
System connected

< | 1

hait Open connection ...

-

Figure 5-12 Full duplex test with data verification
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Part B TOE1G-IP with CPU demo by using two FPGAs

6 Environment Setup

As shown in Figure 6-1, to run TOE1G-IP with CPU demo by using two FPGASs, please

prepare following test environment.

1) Two FPGA development boards (KC705/AC701)

Note: In test environment, two FPGA boards could be same or different board. Figure 6-1
shows the example demo by using KC705 and AC701 board.

2) Cat5e or Cat6 cable for 1 Gb Ethernet connection between two FPGA boards (Ethernet
connection between two FPGA boards could be connected directly or connected through
other network devices such as Ethernet switch)

3) Connect micro USB cable and mini USB cable for programming FPGA and Serial console
between each FPGA board and PC (two sets are used for two FPGA boards)

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

5) Vivado tool for programming FPGA, installed on PC
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CAT5e/CAT6 cable
for 1Gb Ethernet

£ COMS et Tom VT
Bl [ g Cosl Wmsow Ly

“ Serial console

Board#1 (Server)
by KC705

1 . I: !
micro USB cable [N
(JTA ’

Serial console
for client

[
' |

micro USB cable [
__(JTAG)

mini USB cable
(UART)

mini USB cable
(UART)

B Board#2 (Client) ®
> by AC701

. Al
Figure 6-1 TOE1G-IP with CPU demo (FPGA<->FPGA) by KC705 and AC701
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7 FPGA board setup

Please follow topic 4 FPGA board setup to prepare FPGA board. 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) Open Serial console for board#1 and board#2. In this document, COM10 is Serial console
for FPGA board#1 which is set to server mode and COM22 is Serial console for FPGA
board#2 which is set to client mode.

a.

b.

Set ‘1’ on Serial console of FPGA board#1 for running server mode. Set ‘0’ on Serial
console of FPGA board#2 for running client mode.

Default parameters for server or client are displayed on the console, as shown in
Figure 7-1.

1 COM10 - Tera Term VT

O

File Edit Setup Conty

Set ‘1’ to select server

. M COM22 - Tera Term VT

]

File Edit Setup Contro

mode for FPGA board#1

~-— TOE1GIP with CPU Demo [IPUer = 2. o
: [@] Client [1] Server =>|[1\

Input mode

indow Update Gap
ode
PGA MAC address

arget port number
PGA port number

efault TOE1GIP Paramater

SERUVER
3x001122334455
192.168.11.42
192.168.11.25
60060

60081

[T I 1}

b

ress 'x' to skip parameter setting

Set ‘0’ to select client
mode for FPGA board#2

- ——— TOE1GIP with CPU Demo [IPUer = 2. —
: ient [1] Server => @)

Input mode [8]1 C1

efault TOE1GIP Paramgter

indow Update Gap
ode

PGA MAC address
arget IP

PGA IP

arget port number
PGA port number

CLIENT
3x000102030485
192.168.11.25
192.168.11.42
60001

600080

nwuwnmnmnmn

Press ’x’ to skip parameter settin

b. Default parameters for

b. Default parameters for
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2) Input ‘X’ to use default parameters or other keys to change parameters. Please complete
to set parameters on server Serial console before client Serial console. Server must be
reset to start IP initialization before client.

After finish parameters setting, IP starts initialization process. “IP initialization complete” is
displayed when all initialization sequence are completed. Finally, main menu is displayed

on Serial console.

M COM10 - Tera Term VT

O

] ¥ COM22 - Tera Term VT

fle Edit Setup Control Wind |: InPut X’ to use

default parameter on
server Serial console

O

2. Input ‘x’ to use
default parameter on

File Edit Setup Control Wind

——— TOE1GIP with CPU Demo [IPUer = 2.251
Input mode : [B] Client [1] Server => 1

Default TOEL1GIP Parameter
Eindow Update Gap a

ERVER
0x001122334455
192.168.11.42
192.168.11.25

ode

PGA MAC address
arget IP

PGA IP

arget port number = 60000

PGA port number 606001

ress 'x’ to skip parameter setting:
IP initialization complete

[ O B 1 1}

n

®

client Serial console

——— TOE1GIP with CPU Demo [IPVer = 2.251/-——
Input mode : [B] Client [1] Server => @

efault TOELGIP Parameter
indow Update Gap a

ode LIENT
PGA MAC address Bx0001020308485

arget IP 192.168.11.25

PGA IP 192.168.11.42

arget port number = 60061

PGA port number = 600060 (::)

ress 'x’ to skip parameter setting

—— TOE1GIP menu ———

[@] : Display TCPIP parameters

[1] : Reset TCPIP parameters

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

IP initialization complete
P {Mﬂnnwnul
TOE1GIP menu -—-

[@]1 : Display TCPIP parameters

[1] : Reset TCPIP parameters

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

Figure 7-2 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.

i COM10 - Tera Term VT - E] 1 COM22 - Tera Term VT — O X
File Edil| Current parameter on server File Ed Current parameter on client

+++ Network Parameter +++ +++ Network Parameter +++ i
indow Update Gap = indow Update Gap = 8

ode = SERUER ode = CLIENT

PGA MAC address = BxB01122334455 PGA MAC address = BxB601602030405

arget IP = 192.168.11.42 arget IP = 192.168.11.25

PGA IP =192.168.11.25 PGA IP =192.168.11.42

arget port number = 60008 arget port number = 60061

PGA port number = 60801 PGA port number = 60060
~—— TOE1GIP menu -—- fee TOE1GIP menu ——
[@] : Display TCPIP parameters [@] : Display TCPIP parameters
[11 : Reset TCPIP parameters [1] : Reset TCPIP parameters

[[2] : Send Data Test (TOEIP -> Target) [2] : Send Data Test (TOEIP -> Target)
[3]1 : Receive Data Test (Target -> TOEIP)> [3]1 : Receive Data Test (Target -> TOEIP)
54] : Pull duplex Test (TOEIP {-> Target) i‘!] : Full duplex Test (TOEIP {-> Target)
v

Figure 8-1 Display current parameter result

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

2) Mode: Set mode to TOE1G-IP to act as server or client. Input ‘0’ for client and ‘1’ for
server.

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

4) Target IP: IP address of destination device to transfer 1 Gb Ethernet data. Default value is
192.168.11.25 (client mode) or 192.168.11.42 (server mode).

5) FPGA IP: IP address of FPGA. Default value is 192.168.11.42 (client mode) or
192.168.11.25 (server mode).

6) Target port number: Port number of the destination device to transfer 1 Gb Ethernet data.
Default value is 60001 (client mode) or 60000 (server mode).

7) FPGA port number: Port number of FPGA. Default value is 60000 (client mode) or 60001
(server mode).

To change some parameters, user can set by using menu [1].
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8.2 Reset TOE1G-IP

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

This menu is used to change IP parameters. After user selects this menu, the current
parameters are displayed. User inputs X’ to use same parameters or inputs other keys to
change parameters. Seven parameters are designed to change from user. If user inputs
invalid value such as ‘n’, the parameter will not change. After setting parameters completely,
IP is reset. More details of each parameter are described as follows.

Note:
1. When user desires to reset parameters on server, the client FPGA must be also reset.
Server must be reset firstly to wait ARP request sending from client.
2. Parameter of client and server must be matched, i.e.
a. Target IP of server = FPGA IP of client
b. FPGA IP of server = Target IP of client
c. Target port number of server = FPGA port number of client
d. FPGA port number of server = Target port number of client

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

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

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

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

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

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

7) Target port number: 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 parameters. Finally, “IP initialization complete”
is shown after IP completes initialization process, as shown in Figure 8-2.
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| B COM10- Tera Term VT
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8.3 Send Data Test (server to client)

To transfer data from server to client, select ‘2’ to run send data test on server FPGA and
select ‘3’ to run receive data test on client FPGA. User inputs test parameters through Serial
console. The sequence to run the test is shown as below.

1) On Serial console of server, input three parameters in send data test.

a) Input transfer size: Unit of transfer size is byte. Valid value is 1 - OxXFFFF_FFFF. User
selects to input as decimal or hexadecimal unit. To input as hex value, user adds “0x”
as a prefix.

b) Input packet size: Unit of packet size is byte. Valid value is 1 — 8960. User selects to
input as decimal or hexadecimal unit. To input as hex value, user adds “0x” as a
prefix.

c) Input Mode: Mode of FPGA to transfer data. Input ‘1’ to set server mode.

2) If inputs are valid, “Wait Open connection ...” will be displayed.

3) On Serial console of client, input three test parameters in receive data test.

a) Input transfer size: Unit of transfer size is byte. Valid value is 1 - OXFFFF_FFFF. User
selects to input as decimal or hexadecimal unit. To input as hex value, user adds “Ox”
as a prefix. This value must be equal to transfer size on server FPGA.

b) Input data verification mode: Set ‘0’ to disable data verification or ‘1’ to enable data
verification to verify data from FPGA running as server.

c) Input Mode: Mode of FPGA to transfer data. Input ‘0’ to set client mode.

If inputs are valid, the operation will start.

4) After running client, current transfer size is displayed on both Serial consoles every
second. “Send data complete” is displayed on Serial console of server after it sends all
data.

5) Server closes the connection. Total transfer size and performance are displayed on both
Serial consoles.

Figure 8-3 shows the example of send data test when using non-jumbo frame size. Left
window is Serial console from FPGA operating as server and right window is Serial console
from FPGA operating as client.

Figure 8-4 shows the example of send data test when 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 5-5 - Figure 5-7 (same as FPGA<->PC test).
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Figure 8-4 Send data
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8.4 Receive Data Test (client to server)
To transfer data from client to server, select ‘3’ to run receive data test on server FPGA and
select ‘2’ to run send data test on client FPGA. User inputs test parameters through Serial
console. The sequence to run the test is shown as below.
1) On Serial console of server, input three parameters in receive data test.

a) Input transfer size: Unit of transfer size is byte. Valid value is 1 - OxXFFFF_FFFF. User
selects to input as or hexadecimal unit. To input as hex value, user adds “0x” as a
prefix.

b) Input data verification mode: Set ‘0’ to disable data verification or ‘1’ to enable data
verification to verify data from FPGA running as client.

¢) Input Mode: Mode of FPGA to transfer data. Input ‘1’ to set server mode.

2) If inputs are valid, “Wait Open connection ...” will be displayed.
3) On Serial console of client, input three test parameters in send data test.

a) Input transfer size: Unit of transfer size is byte. Valid value is 1 - OxFFFF_FFFF. User
selects to input as decimal or hexadecimal unit. To input as hex value, user adds “0x”
as a prefix. This value must be equal to transfer size on server FPGA.

b) Input packet size: Unit of packet size is byte. Valid value is 1 — 8960. User selects to
input as decimal or hexadecimal unit. To input as hex value, user adds “0x” as a
prefix.

c) Input Mode: Mode of FPGA to transfer data. Input ‘0’ to set client mode.

If inputs are valid, the operation will start.

4) After running client, current transfer size is displayed on both Serial consoles every
second.

5) “Connection closed” and “Received data completed” are displayed on Serial console of

server after client completes to send all data and closes the connection. Total transfer size

and performance are displayed on both Serial consoles.
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Figure 8-5 Receive data test with data verification

2-Nov-18

Page 34



dg_toelgip_cpu_instruction_xilinx_en.doc m

8.5 Full duplex Test

1)

Select ‘4’ to run full duplex test on server FPGA and client FPGA to transfer data in both
directions at the same time. User inputs test parameters through Serial console. The
sequence to run the test is shown as below.

On Serial console of server, input four parameters in full duplex test.

a) Input transfer size: Unit of transfer size is byte. Valid value is 1 - OxFFFF_FFFF. The
input must match with transfer size in FPGA running as client. User selects to input as
decimal or hexadecimal unit. To input as hex value, user adds “Ox” as a prefix.

b) Input packet size: Unit of packet size is byte. Valid value is 1 — 8960. User selects to
input as decimal or hexadecimal unit. To input as hex value, user adds “0Ox” as a prefix.

c) Input data verification mode: Set ‘0’ to disable data verification or ‘1’ to enable data
verification to verify data from FPGA running as client.

d) Input Mode: Mode of FPGA to transfer data. Input ‘1’ to set server mode.

If inputs are valid, “Wait open connection...” will be displayed.

On Serial console of client, input four test parameters in full duplex test.

a) Input transfer size: Unit of transfer size is byte. Valid value is 1 - FFFF_FFFF. The input
must match with transfer size in FPGA running as server. User selects to input as
decimal or hexadecimal unit. To input as hex value, user adds “Ox” as a prefix.

b) Input packet size: Unit of packet size is byte. Valid value is 1 — 8960. User selects to
input as decimal or hexadecimal unit. To input as hex value, user adds “0Ox” as a prefix.

c) Input data verification mode: Set ‘0’ to disable data verification or ‘1’ to enable data
verification to verify data from FPGA running as server.

d) Input Mode: Mode of FPGA to transfer data. Input ‘0’ to set client mode.

If inputs are valid, the operation will begin.

After running client, current transfer size is displayed on both Serial consoles every

second.

“Send data complete” is displayed on Serial console of client after it completes to send and

receive all data and closes the connection. Total transfer size and performance are

displayed on both Serial consoles.

Step 4) — 5) run in forever loop until user cancels the operation. To cancel operation, press

any keys on server Serial console and client Serial console.
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Figure 8-6 shows full duplex test. Left window is Serial console from FPGA running as server

and right window is Serial console from FPGA running as client.
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Figure 8-6 Full duplex test with data verification
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