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1 Overview

The demo is designed to run TOE40G-IP for transferring 40 Gb Ethernet data by using TCP/IP
protocol. The destination device may be Test PC or TOE40G-IP on another FPGA as shown in
Figure 1-1.

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 TOE40G-IP demo by using FPGA and PC” and “Part B
TOE40G-IP demo by using two FPGASs”. 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 TOE40G-IP demo by using FPGA and PC

To transfer data between TOE40G-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

TOE40G-IP to PC or receiving data from PC to TOE40G-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 TOE40G-IP demo, please prepare following test environment.

1)
2)
3)

FPGA development boards (ZCU102/ZCU106/KCU105)

PC with 40 Gigabit Ethernet support or 40 Gigabit Ethernet card

QSFP+ to four SFP+ cable for network connection between FPGA board and 40G
Ethernet card that plug-in on PC

For ZCU106/KCU105, prepare AB15-SFPFMC board (provided by Design Gateway) for
connecting 4 SFP+ Cable to FPGA

Two micro USB cable for programming FPGA and Serial console, connecting between
FPGA board and PC

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

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

Vivado tool for programming FPGA, installed on PC

Note: Test result in this document is captured by using following test environment.
[1] 40G Network Adapter: Intel XL710-Q1

https://www.intel.com/content/www/us/en/ethernet-products/converged-network-adapter
s/ethernet-x1710-brief.html

[2] 40-Gigabit QSFP to 4x10-Gigabit SFP+ cable

https://www.finisar.com/active-optical-cables/fcbn510ge2cxx

[3] PC: Motherboard ASUS Z170-K, Intel i7-6700K CPU, 32 GB RAM
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Figure 2-1 TOE40G-IP demo environment setup on ZCU102
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Figure 2-2 TOE40G-IP demo environment setup on ZCU106
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Figure 2-3 TOE40G-IP demo environment setup 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

el = Internet Protocol Version 4 (TCP/IPv4) Properties [

Networking | Sharing| r
working | Shaiing | General w

Connect using: 40-Gb Ethernet card ‘ ) e
‘You can get IP settings assigned automatically if your network supports
I .‘:" Intel(R) Ethemet Converged Network Adapter XL710-01 I this capability, Otherwise, you need to ask your network administrator

for the appropriate IP settings.

This connection uses the following items: © Obtain an IP address automaticaly

— 3 : @ Use the following IP address:
] "% Clignt for Microsoft Networks 9

V| B 00S Packet Scheduler IP address: 192 . 168 . 40 . 25

g QF’iIe and Printer Sharing for Microsoft Networks . l T o——. 255 255 255 . O
-4 |nternet Protocol Version B (TCP/IPvE)

W .4 Link-Layer Topology Discovery Mapper 1/0 Driver |

W s Link-Layer Topology Discovery Responder Obtain DNS server address automatically

@ Use the following DNS server addresses:

Description

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

across diverse interconnected networks. [ validate settings upon exit

[ ok ][ cance | [ ok ][ concel |

Alternate DNS server:

Fiqure 3-1 Setting IP address for PC

1) Open Local Area Connection Properties of 40-Gb connection, as shown in left window of
Figure 3-1.
2) Select “TCP/Ipv4” and then click Properties.

3) Set IP address = 192.168.40.25, and Subnet mask = 255.255.255.0, as shown in right
window of Figure 3-1.
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3.2 Speed and Frame Setting

(o]
X

4 Local &rea Connection 5 Properties

Networking | Sharing|

Connect using:
¥ Intel(R) Ethemet Converged Network Adapter XL710-01

This connection uses the following items:

V] % Client for Microsoft Netwarks

o=} 065 Packet Scheduler

v Q File and Printer Shating for Microsoft Networks

W s Intemet Protocol Version 6 (TCP/IPE)

W - Intemet Protocol Version 4 ([TCP/Pv4)

W - Link-Layer Topology Discovery Mapper 1/0 Driver
M| - Link-Layer Topology Discovery Responder

Install... ] [ Uninstall ] Properties
Description
Allows your computer to access resources on a Microsoft
network.
Ok || Cancel

-

Local Area Connection 5

Configue... #

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

D

o you wish to proceed?

I Yes I [ No ]
Intel(R) Ethernet Converged Network 710-Q1 Properties
[ waNs | Boot Options Driver | Detais
|  Geneal | LinkSpeed |  Advanced Teaming

Settings:

‘ intel) Advanced Adapter Settings

arge Send Ultload Ve (IPv4 i-'-"| sbld
Large Send Offload V2 (IPvE) — % 2
Locally Administered Address 3014 Bytes
Log Link State Event I
M avirnn i Murhar of BCE Nianias

4| m ] ) ’ Use Defaul ]

“Jumbo Packet
Enables Jumbo Pac ket capability for TCP/IP packets. In situations
w here large packets make up the majority of traffic and
additional latency can be tolerated, Jumbo Packets can reduce
CPU utilzation and improve wire efficiency.

»

[Lm

Jumbo Packets are larger than standard Ethernet frames, w hich
are approximately 1.5k in size.

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

| [ Concel ]

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.
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3) On Advanced Tab, select “Performance Options” and click “Properties” button.

Intel(R) Ethernet Converged Network Adapter XL710-Q1 Properties |medm
- - - Interrupt Moderation Rate
WLANs [ Boot Options | Driver | Details Receive Buffers
= : p Tx Enabled
General ] Link Speed i Advanced l Teaming Transmit Buffers Rx Enabled
Rx & Tx Enabled
. M Auto Negotiation
( ||"|tE| Advanced Adapter Settings
Flow Control
Enables adapters to generate or respond to flow control frames, -
w hich help regulate netw ork traffic.For an overview of this T

: feature, click here. ‘ E
Settings: % :
Log Lirk Siate Evert = | 5 = ] Tx Enabled The Wer pauses transmission whgn it
Maximu_m Num_ber of FiSS Qusiiss Toper receives a flow control frame froma link partner.
Dflloadm Options . Rx Enabled The adapter generates a flow control frame
;F'erlouqance Options F w hen its receive queue reaches a pre-defined =
Prionty & VLAN 3 gkt
Receive Side Scaling = [ ~ ] [ = ]

< 1 ) }

Performance Options = || . o S—
Configures the adapter to use seftings that can improve adapter Performance Options @
performance.

ttings: Value:
Flow Control -
| Interrupt Moderation Rate
Receive Buffers x
Transmit Buffers h"ljevziiun
High
- Extreme
Adaptive

ok J[ concel |

Performance Options

Interrupt Moderation Rate
This sets the rate at w hich the controller moderates or delays the P
generation of interrupts making it possible to optimze netw ork B
throughput and CPU utilization. The Adaptive setting adjusts the
interrupt rates dynamic ally depending on traffic type and netw ork
usage. Choosing a different setting may improve netw ork and
system performanc e in certain configurations.

=

| Without interrupt moderation, CPU utilization increases at higher S

ok [ concel ]

Figure 3-3 Performance option

4) Set “Flow Control” = Disabled.
5) Set “Interrupt Moderation Rate” = Off.

6) Click “OK” button to save and exit all setting windows.
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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 3-4.
2) Change setting to High Performance as shown in the right window of Figure 3-4.

— ]

@Q.Iﬁ » Contral Panel » A1 Contral Panel ltams » -| 4 || Se

@uf?* « A Control Panel Iiernz » Power Options - i 4y | | Seareh Control Panel B
» y . Control Panel Hi °
Adjust your computer's settings View by: SR Rda Select a power plan
Regquire 8 password on wakeup Power plans can help you maxmize your computer's performance of conserve
G ¢ energy. Make s plan sctive by selecting it, or choote 8 plan and customize it by
| i t Power Options i3l Programs and Features bt:::; ::'“ the power changing its power settings. Tell me more shout pawer plans

B Creste a power plan Preferred plans

hl.
e 1
Recovery 9 Region and Language KD Chgose when ta tum off the Balanced (recommended) Change plan settings

"

Automatically balances performance with energy consumption an
il e or T capable hardware,

&2

RemoteApp and Desktop &
: @
Connections & High perfarmance Change plan settings

Fawvars performance, but may use more energy.

Speech Recognition

System [ I Taskbar and Start Menu

Sync Center

Show additienal plans )

# Change sstuings that are currently unavailsble

E QR P o

Troubleshooting SE" User Accounts
See also
Windows Anytime 5 " "
Upgrade ¢ ti Windows CardSpace Personalization
3 |
User Accounts
A i o Do Enns b P e i

Figure 3-4 Power options
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4 FPGA board setup

1) Power off system.
2) For ZCU102/2CU106 board, set ARM Boot mode of ARM to be JTAG by setting SW6[4:1]
to be ON, ON, ON, ON.

ZCU102/ZCU106

ON CE&K SDAOL
1-- | . !

c 7 2 -:7 4

SW6[4: 1] = ON, ON, ON, ON
Figure 4-1 Set ARM boot mode to JTAG for ZCU102/ZCU106

3) For ZCU102 board, insert jumper to J16, J17, J42, and J54 to set SFP_TX_DISABLE="0’.

Figure 4-2 Set SFP[0]-[3] TX DISABLE for ZCU102

4) Connect two micro USB cable from FPGA board to PC for JTAG programming and USB
UART (Serial Console).
5) Connect power supply to FPGA development board.
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6) Insert QSFP cable side to PC and insert four SFP+ cables to FPGA board.
a) For ZCU102, insert four SFP+ cable to SFP+ on board. Please check channel number
of four cables to match with Figure 4-3.

Figure 4-3 Four SFP+ cable connecting to ZCU102 board
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b) For ZCU106/KCU105, insert AB15-SFPFMC adapter to FMC-HPCO on FPGA board.
After that, insert four SFP+ cable to SFP+ on AB15-SFPFMC adapter. Please check
channel number of four cables to match with Figure 4-4 for each board.

ZCU106 KCU105

o FMC 'H Pcod b

SFPC

y =
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7) Power on FPGA board.

8) 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/ZCU106, select COM port number of Interface0 (COM15 in right side

of Figure 4-5) for Serial console.

On Serial console, use following setting: Buad rate=115,200, Data=8 bit, Non-Parity, and

Stop = 1.
& Device Manager KCU105 - A Device Manager ZCU102/ZCU106
File Action View Help File Action View Help
e mE BB EXE & mE BHm B EXE
& Monitors H Portable Devices Select COM port Interface 0 —
@i Network adapters v ﬁ Ports (COM & LPT) for ZCU102/ZCU106 board
E ED:B?ICEOD:;;U e e iR Lo |'= :_?mm:n_:agon:zc;;;) l:\::t UART Bridge: Interface 0 (COM15) |
v orts ilicon Labs Qua o ridge: Interface
ﬁ Communications Port (COM1) Port for KCU105 board i@ Silicon Labs Quad CP2108 USB to UART Bridge: Interface 1 (COML14)
i@ Silicon Labs Quad CP2108 USB to UART Bridge: Interface 2 (COM17)

Silicon Labs Dual CP2105 USB to UART Bridge: Enhanced COM Port (COM10!
ﬁ Silicon Labs Dual CP2105 USB to UART Bridge: Standard COM Port (COM11)

™ Print queues

i Silicon Labs Quad CP2108 USB to UART Bridge: Interface 3 (COM16)
™ Print queues

Tera Term: Serial port setup X
Port: COM11 v | 0K 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 4-5 COM port number for Serial console

9) Download and program configuration file and firmware to FPGA board.
a) For ZCU102/ZCU106, open Vivado TCL shell and change current directory to
download folder which includes demo configuration file. Type “toe40cputest_zcu102

(or zcu106).bat, as shown in Figure 4-6.

e

ivadox cd D:/Share/download
ivado¥ |[toedBcputest_zcu .bhat

4 UL

B Vivado 2017.4 Tcl Shell - C:\Xilinx\Vivado\2017 4\bin\vivado.bat -mode tcl o[- ||£?.|

Figure 4-6 Example command script for download to ZCU102/ZCU106 by Vivado tool

6-Dec-18
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b) For KCU105, configure FPGA by using Vivado, as shown in Figure 4-7.

R R HARDWARE MANAGER - unconnected
Flle Flow Tools Window Help Q

© No hardware targetis open.| Open target

V | VADO d i & Auto Connect

HLx Editions q 2. Open target -> Auto Connect

Open New Target...
Quick Start '

HARDW, ER - localhostixilinx_tcf/Digilel
Create Project

Open Project © There are "W debug cores. {o gram device |Refresh device

Open Example Project

4, Click Program device

Hardware T e VR
Q = | s o
IENE Name Status
1. Click Open Hardware Manager ~ B localhost (1 Connected 3. Select FPGA device
Manage IP = e
= ~ e xilinx_tciDigilent2103089568...  Open to program bit file
Open Hardware Manaer »
Xilinx Tcl Store > ~ & xcku040_0 (1) Not program
& SysMon (System Monitor)
” "
¢ Program Device
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 ‘

i in the bit ing file. ¥ .
contained in the bitstream programming file 5. Click “...” to select Programming
file (TOE40GCPUTest.bit)

Bitstream file: D:Temp/TOE40GCPUTest bit ‘-
Debug probes file: B

Enable end of startup check

N\

—
<)
\—/

Program Cancel

6. Click Program button to
start FPGA programming

Figure 4-7 Program FPGA by Vivado for KCU105

6-Dec-18 Page 15



dg_toe40gip_instruction_xilinx_en.doc m

10)Input ‘0’ to initialize TOE40G-IP in client mode (ask PC MAC address by sending ARP
request).
11)Default parameter in client mode is displayed on the console.

[ =)

VT COM1S - Tera Term VT o[- |3

File Edit Setup Control [ Green: User input
Blue: Output to console

~-- TOE40GIP with CPU Deno [IPVer = 1.0} ---
Input node : (0] Client [1] Server = -> Input ‘0’ to initializ

in client mode
efault TOE40GIP Paraneter
Hindou Update Gap =10

Hode = CLIENT

FPGA HAC address = 0x000102030405 | -> Default client F'"__F?mj:ter
Target IP = 192.168.40.25 | displayed on boot-up screen
FPGR 1P = 192.168.40.42

Target port nunber = 60001
FPGH port nunber = 60000
Press "x” to skip paraneter setting:

Figure 4-8 Message after system boot-up
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12)User inputs X’ to skip parameter setting and use default parameters for system
initialization, as shown in Figure 4-9. If user inputs other keys, the menu to change
parameter will be displayed. The example to change parameter is shown in topic 5.2.

Fes =

T COMIS - Tera Term VT L[~ 3]
File Edit Setup Control Window Help
Fress %’ to skip paraneter setting@ -> Reset by using T

P initializat ion conplete default parameter

-- TOE40GIP 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)

-> Main menu

Figure 4-9 Initialization complete

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

6-Dec-18 Page 17



dg_toe40gip_instruction_xilinx_en.doc M

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.

Fr

1 COM1S - Tera Term VT o -E (S
File Edit Setup Control Window Help

H++ Notuork Paraneter +++
Hindou Update Gap =0

FPGA HAC add . ELtllgquzusuqus

address = U
Target IP = 102.168.40.25 ;"C“”"t“‘
FPGA 1P = 102.168.40.42 | Parameter

Target port nunber = 60001
FPGR port nunber = 60000

=== TOE40GIP 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)

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 TOE40G-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 (40 Gb Ethernet card on PC) to transfer 40 Gb
Ethernet data. Default value is 192.168.40.25.

5) FPGA IP: IP address of FPGA. Default value is 192.168.40.42.

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 40 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 TOE40G-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.

6-Dec-18 Page 19



dg_toe40gip_instruction_xilinx_en.doc

1 COM1S - Tera Term VT
File Edit Setup Control Window Help

Reset TOE40G-IP +++
Current parameter

efault TOE40GIP Parameter
indou Update Gap =|0

ode =| CLIENT
PGA HAC addvess =|0x000102030405
arget IP =(192.168.40.25

192.168.40.42
arget port nunber =|60001

set parameter

Input other keys (not ‘x’) to

PGR port nunber =|{60000
ress "%’ to skip parameter setting
Input node : [0] Client [1) Server =5

Invalid input : Paraneter not change
indou Update Threshold <0-63> :
Invalid input : Pavaneter not chafige

Invalid input to
use same value

Input FPGA HAC address :
Invalid input : Parameter hot change

Input FPGA IP address : [192.168.40.43 N et T e
Input FPGR port nunber § 50000 M it

Input Target IP address : an- changs parametar
Invalid input : Paraneter Tt change

Input Target port nurber : El
Invalid input : Paraneter nat change

E40GIP Paraneter

indou Update Gap =0

ode = CLIENT

PGA HAC addvess = ﬂxﬂﬂﬂlﬂ2ﬂ3ﬂ405
rget IP =

GA IP =} 15 .4

New parameter

arget port nunber = 6
PGH port nunber =5

: Please also change
IP init ializat ion conplete

~-- TOE40GIP 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)

Fiqure 5-2 Change IP parameter result

6-Dec-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 32 - 0x1F_FFFF_FFEO.
The input must be aligned to 32. 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 32 — 8960. The input must
be aligned to 32. 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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Figure 5-3 Send data test by using non-jumbo frame

p-

1 COMIS - Tera Term VT

(=3 R =)

File Edit Setup Control

Window H—
}.I Set packet size to jumbo frame

TOE40G-IP Send Hode ++
nter transfer size (aligned to 256-bit): 32 - Ox1FFFFFFFED =>

Tnput node : (0] Client [1) Server =>[1]
un test application on PC by following connand
cpdatatest ¢ r 192.168.40.42 60000 137438953440 1

ait Open connection ...
onnect ion opened

tart data sending

end 2162 HBute Recv 0 Buyte
end 4199 HByte Recv 0 Byte
end 6304 HByte Recw 0 Bute

end 131970 HByte Recw 0 Byte
end 134105 HBute Recw 0 Byte
end 136230 HBute Recv 0 Bute
Send data conplete

I'lose connection
LConnect ion closed

nter packet size (aligned to 256-bit) : 32 - 8960 => (8960 |

B cmd

D:\Share>tcpdatatest ¢ » 192.168.40.42 60000 137438953440 1

5
otal tx transfer size = 4294967205 (256-bit) e
Total = 137.438(GB]

Tine = 63[s] , Transfer speed = 2128[HB/s)

L

Start Receiving with Data pattern in Client mode
IP: 192.168.40.42:60000
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-

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.

e =

1 COMIS - Tera Term VT = HoR ==

File Edit Setup Control Window Help

TOE40G-IP Send Hode +++
(aligned to 256-bit): 32 - Ox1FFFFFFFED =>.

ut-of-vange input

-- TOE40GIP 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 <-> Tarqet)

Figure 5-5 Error from invalid transfer size

¥ COMIS - Tera Term VT o @ ==

File Edit Setup Control Window Help

TOE40G-1P Send Hode +++

nter transfer size (aligned to 256-bit): 32 - OxIFFFFFFFED => Dx1FFFFFFFED
aligned to 256-bit) : 32 - 8960 =[]
ut-of-range input

-- TOE40GIP nenu ---

(0] : Display TCPIP paraneters

[1] : Reset TCPIP paraneters

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

[3) : Receive Data Test (Target -> TOEIP) 5
[4] : Full duplex Test (TOEIP <-> Target) -

Figure 5-6 Error from invalid packet size

— =

¥ COM1S - Tera Term VT ol & =]

File Edit Setup Control Window Help

TOE406-1P Send Hode +++

nter transfer size (aligned to 256-bit): 32 - OxIFFFFFFFED => Ox1FFFFFFFED
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: (0] Client (1) Server =[2]
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[0] : Display TCPIP paraneters

[1] : Reset TCPIP paraneters

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

[3] : Receive Data Test (Target -> TOEIP) 5
(4] : Full duplex Test (TOEIP <-> Tarqet) =

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 32 - 0x1F_FFFF_FFEO.
The input must be aligned to 32. User selects to input as decimal or hexadecimal unit.
To input as hex value, user adds “Ox” 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.

AR RIS

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. The performance when disable data verification is
better than the performance when enable data verification because generating dummy data
uses less PC resource than increment data.

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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Figure 5-8 Receive data test without data verification
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Figure 5-9 Receive data test when enable data verification
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Figure 5-10 Receive

data test when data verification is failed

6-Dec-18

Page 26



dg_toe40gip_instruction_xilinx_en.doc m

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. Input “Ox7FFFFFCO” which is equal to
total transfer size setting on test application.

b) Input packet size: Unit of packet size is byte. Valid value is 32 — 8960. The input must be
aligned to 32. User selects to input as decimal or hexadecimal unit. To input as hex
value, user adds “0x” 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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Figure 5-11 Full duplex test without data verification
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Figure 5-12 Full duplex test with data verification
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Part B TOE40G-IP demo by using two FPGAS

6 Environment Setup

As shown in Figure 6-1, to run TOE40G-IP with CPU demo by using two FPGAs, please

prepare following test environment.

1) Two FPGA development boards (ZCU102/ZCU106/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 ZCU106 board.

2) 4 SFP+ to SFP+ cables for network connection two between FPGA board

3) For ZCU106, prepare AB15-SFPFMC board (provided by Design Gateway) for connecting
4 SFP+ Cables to FPGA

4) Connects two micro USB cables for programming FPGA and Serial console between each
FPGA board and PC (two sets are used for two FPGA boards)

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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Figure 6-1 TOE40G-IP with CPU demo (FPGA<->FPGA) by ZCU102 and ZCU106
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7 FPGA board setup

Please follow topic 4 FPGA board setup to prepare FPGA board and 4 SFP+ cable
connections 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) Open Serial console for board#1 and board#2. In this document, COM12 is Serial console
for FPGA board#1 which is set to server mode and COM16 is Serial console for FPGA
board#2 which is set to client mode.

a. 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.
b. Default parameters for server or client are displayed on the console, as shown in

Figure 7-1.
¥ COMI12 - Tera Term = [] @ COM16 - Tera Term VT = ]
. , Set ‘1’ to select server : ) Set ‘0’ to select client
File Edit Setup Contq mode for FPGA boardi1 File Edit Setup Contrq mode for FPGA board#2
——— TOE48GIP with CPU Demo [IPUer = 1.6 - ——— TOE48GIP with CPU Demo [IPUer = 1. -
Input mode : [B] Client [1] Server =>|1\ Input mode : [B] Client [1] Server =) |8\
efault TOE4BGIP Parameter efault TOE4BGIP Parameter
indow Update Gap = 8 indow Update Gap = 8@
ode = SERVER ode = CLIENT
FPGA MAC address = Bx001122334455 PGA MAC address = BxB00102030405
[arget IP = 192.168.40.42 arget IP = 192.168.40.25
FPGA IP = 192.168.40.25 PGA IP = 192.168.40.42
[arget port number = 60000 arget port number = 600601
FPGA port number = 600601 b PGA port numher = 60600 b
ress "x° to skip parameter setting Press "x° to skip parameter settin
b. Default parameters for b. Default parameters for
server mode is displayed client mode is displayed

Figure 7-1 Input mode

6-Dec-18 Page 31



dg_toe40gip_instruction_xilinx_en.doc m

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.

¥ COM12 - Tera Term VT 1. Input ‘X’ to use ¥ COM16 - Tera Term VT 2. Input X’ fo use

File Edit Setup Control Wind dfaultparameteron fice ey ceryp Control Wind 9efault parameter on
server Serial console client Serial console |-

——— TOE4@GIP with CPU Demo [IPVUer = 1.081]
Input mode : [B] Client [1] Server => 1

Default TOE4BGIP Parameter
Window Update Gap a

————— TOE4@8GIP with CPU Demo [IPUer = 1.01]
Input mode : [B] Client [1] Server => 8

Default TOE4BGIP Parameter
Window Update Gap

Mode = SERVER Mode = CLIENT
FPGA MAC address = BxB01122334455 FPGA MAC address = Bx000102030405
Target IP =192.168.40.42 Target IP = 192.168.408.25
FPGA IP = 192.168.408.25 FPGA IP = 192.168.40.42
Target port number = 60000 Target port number = 60861
FPGA port number = 60601 FPGA port number = 60000
ll’;ess *x! 1to skip paranlleter setting }’;ess ’x'lto skip paral;eter setting:

initialization complete initialization complete

i P II Main menu |

—-— TOE48GIP menu --—- —-— TOE48GIP menu -—-
[@] : Display TCPIP parameters [B] : Display TCPIP parameters
[1] : 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)
[4] : PFull duplex Test (TOEIP {-> Target> [4] : Full duplex Test (TOEIP <{-> Target>

Figure 7-2 Main menu
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8 Main menu

Display current parameter

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

W COM12 - Tera Term VT — O @ COM16 - Tera Term VT - 0
File Editl Current parameter on server File Ed| Current parameter on client
I

++ Network Parameter +++ ++ Network Parameter +++

indow Update Gap =0 indow Update Gap =0

ode = SERVER ode = CLIENT

PGA MAC address = BxB01122334455 PGA MAC address = Bx000102630405
arget IP = 192.168.40.42 arget IP = 192.168.40.25
PGA IP = 192.168.40.25 PGA IP = 192.168.40.42
arget port numbher = 60000 arget port number = 60001

PGA port number = 600081 PGA port number = 606008
!—-— TOE48GIP menu -—- -—— TOE48GIP menu -—-

[B] : Display TCPIP parameters [@] : Display TCPIP parameters

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

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

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 TOE40G-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 40 Gb Ethernet data. Default value
is 192.168.40.25 (client mode) or 192.168.40.42 (server mode).

5) FPGA IP: IP address of FPGA. Default value is 192.168.40.42 (client mode) or
192.168.40.25 (server mode).

6) Target port number: Port number of the destination device to transfer 40 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 TOE40G-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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¥ COM12 - Tera Term VT

File Edit Setup Control Window Help

File Edit Setup Control Window Help

A COM16 - Tera Term VT

+++ Reset TOE4BG-IP +++
Default TOE4B8GIP Parameter

Current parameter
before changing

Window Update Gap

Mode =| SERVER
PGA MAC address  =|BxB01122334455

Target IP =1192.168.40.42
PGA I =(192.168.408.25
arget port number =|60000

FPGA port number =| 68081

Press ’‘x’ to skip parameter setting:
Input mode : [@] Client [1] Server =
Invalid input : Parameter not change
Window Update Threshold <B8-63> : [n]
Invalid input : Parameter not change
Input FPGA MAC address :

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

Invalid input : Parameter¥ not change
Input FPGA port number :|[560000

Input Target IP address :[n

Invalid input :

Parameter not change

/

Input other keys to
change parameter

Y

a

Input invalid value
to use same value

Input new value

+++ Reset TOE4BG-IP +++
Default TOE4BGIP Par

Current parameter
before changing

Window Update Gap =(0

Mode =| CLIENT

FPGA MAC address =|Bx000162030405
Target IP =|192.168.48.25
FPGA 1P =1192.168.46.42
Target port number =|660081

FPGA port number 60000

/

Input other keys to
change parameter

&

Press ’‘x’ to skip parameter setting
Input mode : [B] Client [1] Server =
Invalid input : Parameter not change
Window Update Threshold <{8-63> :
Invalid input : Parameter not change
Input FPGA MAC address : [n]

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

Invalid input : Parameter not change
Input FPGA port number :

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

Invalid input : Parameter not change
Input Target port number :[58080

TOE4BGIP Parameter

il

Input invalid value
to use same value

Input new value

Input Target port number : [1
Invalid input : Parameter not change
TOE48GIP Parameter
Window Update Gap = 8
Mode = SERVER
PGA MAC address = BxB01122334455
Target IP = 192.168.40.42
PGA I =192.168.48.25

IP initialization complete

~—— TOE48GIP menu ———

Window Update Gap = 0@

Mode = CLIENT

FPGA MAC address = PBx008162038465
Target IP = 192.168.48.25
FPGA 1P = 192.168.408.42

1]

ort number = b

[Target

arget port number = 680080 New parameter
'gg% Enrt number = 5008 ] New parameter FPGA port number = 66680
: Please also change IP setting and port number oWARNING: Please also change IP setting and port numbe

IP initialization complete

TOE4BGIP menu ———

[@] : Display TCPIP parameters [B] : Display TCPIP parameters
[1] : Reset TCPIP parameters [1] : Reset ICPIP parameters
[2] : Send Data Test (TOEIP -> Target) [2]1 : Send Data Test (TOEIP -> Target)
[3]1 : Receive Data Test (Target -> TOEIP) [3] : Receive Data Test (Target -> TOEIP>
ﬁ‘l] : Full duplex Test (TQEIP {-> Target) 64] : Full duplex Test (TOEIP {-> Target>
Figure 8-2 Change IP parameter result
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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 32 - Ox1F_FFFF_FFEO.
The input must be aligned to 32. 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 32 — 8960. The input must
be aligned to 32. 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 32 - Ox1F_FFFF_FFEO.
The input must be aligned to 32. 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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¥ COM12 - Tera Term VT
File d Input 2 to run send data test @ server |

+++ TOE40G-1P Send Mode +++ |

nter transfer size (aligned to 256—bit): 32 - Bx1FFFFFFFEB =>

nter packet size (aligned to 256-hit) 32 - 8968
Input mode : [@] Client {1] Server —>.
un test application on PC by following command
cpdatatest c r 192.168.48.25 68001 137438953448 1

atinection opened —(Walt port opened by client |

=

8x1FFFFFFFER

¥ COM16 - Tera Term VT - [m} X
File | Input 3 to run receive data test @ client

I Input client parameter

tart data sending

end 4743 MByte Recv @ Byte
end 9486 MByte Recv @ Byte
end 14229 MByte Recv @ Byte

| ©O)
end 123323 MByte Recv @ Byte
end 128066 MByte Recv @ Byte

end 1328089 MByte Recv @ Byte
end data complete

(5)

\Z/

Close connection
Connection closed
Total tx transfer size = 4294967295 (256-hit)
Total = 137.438[GB]

++ TOE4BG-IP Receive Mode +++|
nter transfer size Caligned to 256-bit): 32 - @x1FFFFFFFE@ =>
nable data verification : [B] Disable [1] Enahle =>
Input mode [8] Client [1] Server =>
un test application on PC by following command
tcpdatatest s t 192.168.40.42 60000 137438953440 1

3
8x1FFFFFFFE®

l Same value as server I

Open connection

Connection opened

Send @ Byte Recu 4757 MByte 4
Send @ Byte Recv 9501 MByte

Send @ Byte Recv 14244 MByte

Display transfer size every second

Display performance after
complete to transfer all data
and connection is closed

Send @ Byte Recv 123338 MByte
Send @ Byte Recv 128082 MByte

Time = 28976[ms] , Transfer speed = 4695[MB/s] Send @ Byte Recv 132825 MByte s
Total »x transfer size = @ (256-hit) onnection closed
Total = B[B] , Time = 28976[ms] , Transfer speed = B[MB/s] | Receive data completed
== TOE4BGIP menu --- Total tx transfer size = @ (256-hit)
[@8] : Display TCPIP parameters Total = BIB] ., Time = 28972[ms] . Transfer speed = BIMB/s]
[1] : Reset TCPIP parameters
[2] : Send Data Test (TOEIP -> Target) Total »x transfer size = 4294967295 (256-hit)
[3] : Receive Data Test (Target -> TOEIP) Total = 137.438[GB]
[4] : Full duplex Test (TOEIP <{-> Target) Time = 28972Ims] , Transfer speed = 4696[MB/s]
Figure 8-3 Send data test by using non-jumbo frame
# COM12 - Tera Term VT - ] X
Filel Input 2 to run send data test @ server |
i Input server parameter
+++ TOE4BG-IP Send Mode +++
Enter transfer size t(aligned to 256-hit): 32 - ExiFFFPFFFEB > Bx1FFFFFFFEA
Enter packet size (ahgned to 256-hit)> =@ 32 - 896 (8964 |
Input mode : [B] Client [1] Server ')|I|
Run test application on PC by following command
tepdatatest ¢ » 192.168.40. 25(&&2&1 137438953440 1 # COMI6 - Tera Term VT _ a ¥

ait Open connection ... \{Walt port opened by client |
onnection opened

Start data sending

Send 4957 MByte Recv @ Byte
Send 9913 MByte Recv @ Byte
Send 14870 MByte Recv @ Byte G)

Send 123923 MByte Recv O Byte
Send 128880 MByte Recv B Byte
Send 133837 MByte Recv B Byte
Send data complete

(5)
Close connection =/
Connection closed

Total tx transfer size = 4294967295 (256-hit)

Total = 137.438[GB]
Time = 27726[ms] , Transfer speed = 4987[MB/s]
Total »x transfer size = @ (256-hit>

Total = BI[B] ., Time = 27726[ms] , Transfer speed = BIMB/s]

——— TOE4@8GIP menu ——-
[@] : Display TCPIP parameters

;uel Input 3 to run receive data test @ client |

{ Input client parameter

IE__H TOE48G-1P Receive Mode +++|
nter transfer size <aligned to 256-bhit): 32 - BxlFPFFFFFEB =>
Enable data verification : [B] Disable [1] Enable =>
Input mode : [B] Client [1] Server =>
Run test application on PC by following command
tcpdatatest s t 192.168.40. 42 60000 137438953448 1

| Same value as server |

Open connection

Connection opened

Bend @ Byte Recv 4972 MByte 4
Bend @ Byte Recu 9929 MByte

Bend @ Byte Recv 14886 MByte

Display transfer size every second I

Display performance after
complete to transfer all data
and connection is closed

Bend @ Byte Recv 123939 MByte
Bend @ Byte Recu 128896 MByte
Bend @ Byte Recv 133853 MByte

onnection closed
eceive data completed

otal tx transfer size = B (256-hit)

Eé} : g‘sﬁtnTCP[¥ Pﬂ*g?gigs . , otal = BIB] , Time = 27723[ms] , Transfer speed = BIMB/s]
: Sen ata Test -2 Target : = =hi
[3] : Receive Data Test (Target —)gIOEIP) :::% :ﬁg;?z;giga?ze ARILEI235, LBh IR
(41 : Full duplex Test (TOEIP <-> Target> ime = 27723[ns] , Transfer speed = 4987[MB/s]
Figure 8-4 Send data test by using jumbo frame
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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 32 - Ox1F_FFFF_FFEO.
The input must be aligned to 32. 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.

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 send data test.

a) Input transfer size: Unit of transfer size is byte. Valid value is 32 - Ox1F_FFFF_FFEO.
The input must be aligned to 32. 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 32 — 8960. The input must
be aligned to 32. 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 ‘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.

¥ COM12 - Tera Term VT - O X
| Input 2 to run receive data test @ server I

[
] Input server parameter

0x1FFFFFFFER

[+++ TOE48G-IP Receive Mode +++]
Enter transfer size {aligned to 256-hit)>: 32 - @x1FFFFFFFE@ =)
Enable data verification : [@] Disable [1] Enable =>[1]

Input mode : [8] Client [1] Server =>[1] @ COM16 - Tera Term VT - O
Run test application on PC by following command _J' = diodtn et clant |
g nput 3 to run send data test @ clien
i'tcpdatatesl: ct 192.168.408.25 62 A1 137438953440 1 P Jllnput client parameter
lait Open connection ... N i i ++ TOE4@8G-IP Send Mode +++ 3
%onnectmn Npene Walt port opened by-cliant | tﬁter transFer size (allg_llne to 256-hit>: 32 - Bx1FFFFFFFE@ =>|BxiFFFFFFFE@
Send @ Byte Recv 4933 MByte Enter packet size (aligne? to 256-bitd> : 32 - 896? =>[8960 |
Send ® Bute R 9889 MBut Input mode = [B]1 Client [1] Server =>
en yte hecv yte Run test application on PC by following command
Send @ Byte Recu 14846 MByte D tcpdatatest s » 192.168.48.42 60000 137438953440 1 |Same B e |
4
pen connection
Send 1|a Byte Recu 123896 MByte e oy bones.
Send @ Byte Recv 128852 MByte end 4956 MByte Recuv @ Buyte
Send @ Byte Recv 133889 MByte end 9913 MByte Recv @ Byte (h
5 )Bend 14878 MByte Recu @ Byte = =
onnection closed -'rﬂlsplay transfer size every second I

eceive data completed
end 123921 MByte Recv 8 Byte

Total tx transfer size = B (256-hit) end 128878 MByte Recu @ Byte .

fotal = BIB] , Tine = 27732[ns] , Transfer speed = BIMB/s]| Fend 133835 MByte Recv @ Byte D|sp|alnytpt:rft:rmarf1ce alftgrt
complete to transfer all data

Total rx transfer size = 4294967295 (256-hit) lose connection and connection is closed

Total = 137.438[GB] onnection closed

Time = 27732[ms] , Transfer speed = 4986 [MB/s]

Total tx transfer size = 4294967295 (256-bit>

fTotal = 137.438[GB1
[~ TOE4@GIP menu -—— [ime = 27727[ms] , Transf d = 4987[MB/s1
|[@] : Display TCPIP parameters ne W % HAARREAR S s
|[[11 = Reset TCPIP parameters Total »x transfer size = @ (256-hit)

[[21 = Send Data Test (TOEIP -)> Target) Total = BLB] , Time = 27727Ims] ., Transfer speed = BIMB/s]
|[31 : Receive Data Test (Target -> TOEIP)
[4]1 : Pull duplex Test (TOEIP <{-> Target)

| v

Figure 8-5 Receive data test with data verification
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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 32 - Ox1F_FFFF_FFEO.
The input must be aligned to 32 and 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 32 — 8960. The input must be
aligned to 32. 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 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 32 - 1F_FFFF_FFEOQ. The
input must be aligned to 32 and 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 32 — 8960. The input must be
aligned to 32. 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 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.

M COMI12 - Tera Term VT - O X
File Edit Setup Control Window Help

++ TOE48G-1P Full-duplex Mode +++
nter total size (aligned to -bit> : 32 - Ox1FFFFFFFE@
nt;ti p;l:ket sizF (aligned E:ﬁ%ﬁ-bﬁ):[ﬁ E szria 5
nable data verification : [8 isahle nable = @ z -

Input mode i p{': gﬁ]fc%ient [11 Serger => COM6 - Tera Term ¥T u X
un test application on ollowing comman - s i
top_client. txrx 466 192.168.40.25 60AR1 137438953440 1 |fle fdit setup Control Window Help T re———
Input any key to stop the test AWalt port opened by client |

|+H TOE48G-IP Full-duplex Mode +++ o
[Tait Open connection ... N Enter total size (aligned to -hit> : 32 - @Ox1FFFFFFFE@ =) |@x1FFFFFFFE@
Connection opened Enter packet size (aligned to 256-hit>: 32 - 8960 => 8960 |

Btart data transferring Enable data verification : [B] Disable [1] Enahle =>
Bend 4985 MByte Recv 4913 MByte Input mode : [@] Client [1] Server => @]
Bend 9811 MByte Recv 9852 MByte Run test application on PC by following command

Bend 14718 MByte Recv 14791 MByte tep_client_txrx_48G 192.168. 40 42 60000 137438953440 1
Input any key to stop the test

Same value as server

Bend 127571 MByte Recv 128389 MByte

Open connection
Bend 132478 MByte Recv 133328 MByte

Connection opened

Bend 137392 HBgte Recv 137438 MByte Btart data transferring 4
end data conplete Bend 4939 MByte Recu 4931 MByte Display transfer size every second I
- - 5 Send 9878 MByte Recv 9837 MByte
Wait Close connection ... Send 14817 MByte Recv 14744 MByte
tion closed I
Total tx transfer size = 4294967295 (256-hit) Bend 128416 MByte Recu 127598 MByte Display performance after
Total = 137.438[GB] . Tine = 28009[ns] , Transfer speed = 4857[MB/s] | Send 133355 MByte Recy 132585 MByte it
5 Send 137438 MByte Recu 137419 MByte complete to transfer all data
Total rx transfer size = 4294967295 (256-hit) Send data conmplete and connection is closed
Total = 137.438[GB] , Time = 28889[ms] , Transfer speed = 4857[MB/s] = Tis}
Input any key to stop the test Close connection &7

Connection closed

alt Upen connect1on —
ion op Total tx transfer size = 4294967295 (256-bit)
Total = 137.438[GB] , Time = 28@@3[ns] , Transfer speed = 4858[MB/s]

Total rx transfer size = 4294967295 (256-hit)
Total = 137.438[GB] , Time = 28@@3[ms] , Transfer speed = 4858[MB/s]
[nput any key to stop the test

Open connection
Connection opened v

Figure 8-6 Full duplex test with data verification
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9 Revision History

Revision Date Description
1.0 2-Oct-18 Initial version release
1.1 27-Nov-18 Support KCU105 board
1.2 6-Dec-18 Correct Figure 5-10
6-Dec-18
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