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TOE1G-IP two-port (HW) Instruction

Rev1.0 4-Jul-23

This document describes the instruction to run two-port demo by using TOE1G-IP and CPU. The
data is transferred by using TCP/IP protocol on high speed session or low speed session via 1 Gb
Ethernet. User sets test mode and test parameters for TOE1G-IP through Niosll command shell.
Similar to TOE1G-IP demo, high speed session is run with the test applications on PC, named
“tcpdatatest.exe” and “tcp_client_txrx_40G.exe”. Low speed session is run with “Ping” command.
More details of high-speed session are described in TOE1G-IP demo document.

https://dgway.com/products/IP/TOE1G-IP/dg toelgip cpu refdesign intel en.pdf
https://dgway.com/products/IP/TOE1G-IP/dg toelgip cpu instruction intel en.pdf

1 Environment Setup

As shown in Figure 1-1, please prepare following test environment for running two-port demo.

1) FPGA Development board (Cyclonel0GX board)

2) PC with 1 Gigabit Ethernet support

3) Ethernet cable (Cat5e or Cat6) for network connection between FPGA Development
board and PC

4) Micro USB cable for programming FPGA between FPGA Development board and PC

5) Quartusll Programmer for programming FPGA and Niosll command shell, installed on PC

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

:

1P:192.168.11.25
(default)

‘tcp_client_txrx_40G.exe’/
‘Ping’

ol
‘ ‘tcpdatatest.exe’/

USB-AB cable | |
(UART)

T 1] Test PC

USB-AB cable
(JTAG)

1P:192.168.11.42
(default) -

Figure 1-1 Demo Environment Setup on Cyclonel0 Gx board
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2 PC Setup

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

2.1 IP Setting

%% Network and Sharing Center

1
L v I:,: » Control Panel > Network and Internet > Network and Sharing CenterQ v O Search C
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:
settings

Public network Connections: | |

Change your networking settings
Figure 2-1 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
Coriniacon Connect using:

IPv4 Connectivity: No Internet access ﬁ Intel(R) Ethemet Connection (7) 1219V I

IPv6 Connectivity: No network access

Media State: Enabled - ‘ e Configure...

Ol aton: 01:56:55 s connection uses t lowing items:

Speed: 1.0 Gbps ) B8 Client for Microsoft Networks N

U File and Printer Sharing for Microsoft Networks

Detai... ¥ QoS Packet Scheduler (4)
(C2] M Intemet Protocol Version 4 (TCP/IPv4)

[ s Microsoft Network Adapter Muttiplexor Protocol

Activity W 4 Microsoft LLDP Protocol Driver
= 4 Intemet Protocol Version 6 (TCP/IPv6) v
sent — &N —— Received < g R
o retl. s
Bytes: 39,299,554 | 503,073,087 D intion
Transmission Control Protocol/Intemet Protocol. The default
i k | thi ( icati
G = = wide area network protocol that provides communication

across diverse interconnected networks.

OK Cancel

Figure 2-2 Select IP 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: . . . |

Obtain DNS server address automatically
(®) Use the following DNS server addresses:
Preferred DNS server: l . . . I

Alternate DNS server: [ . . . ]

[Jvalidate settings upon exit " Advanced...

e [

Figure 2-3 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.
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2.2 Speed and Frame Setting

U Ethernet Properties X Intel(R) Ethernet Connection (7) 1219-V Properties X
Networking Teaming VLANs Driver Details Events
General Link Speed Advanced Power Management
Connect using:

!? Intel(R) Ethemet Connection (7) 1215-V

o ( in tel ) Advanced Adapter Settings

This connection uses the following items:

a Client for Microsoft Networks ~

; Value:

9 File and Printer Sharing for Microsoft Networks

98 QoS Packet Scheduler A | [EEiEi. -
M 4 Intemet Protocol Version 4 (TCP/IPv4) D|sabled

[] s Microsoft Network Adapter Multiplexor Protocol

tes
9014 8)19.5

Large Send Ofﬂoad V2(l PvS)
egacy Switch Compatibilty Mode

malhs ArAmimiotarad Addrace N

4 Microsoft LLDP Protocol Driver
4 Intemet Protocol Version 6 (TCP/IPv6)

< > > _ Use Default
r - 1 Jumbo Packet
install... || Uninstal | Properties | Enables Jumbo Packet capability for TCP/IP packets. In situations
Description where large packets make up the majority of traffic and ~
Allows your computer to access resources on a Microsolt additional latency can be tolerated, Jumbo Packets can reduce
network. CPU utilization and improve wire efficiency.

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

] 1 NOTE: Changing this setting may cause a momenta v
OK C ging g may ry

loss of connectivity.
Cancel

Figure 2-4 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 2-5.

4-Jul-23

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

Teaming VLANs Driver Details Events
General Link Speed Advanced Power Management

o . Link Speed and Duplex Setting
(lntel G
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...
0 Vs 2 Duplex
10 Mbp: Full Duplex . Identify Adapter...
100 Nl)ps Half Duplex

default, Inte)® adapters are set

3 eCl : 2 speed and duplex settings. A
If the adapter fails to conned you can set the speed and duplex
settings 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 set to

3b

OK " Cancel

Figure 2-5 Set link speed = 1 Gbps
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2.3 Power Option Setting

[E2 All Control Panel ltems 9 Power Options

& = ~v 4 [E > ControlPanel > All Control Panel ltems &« v A 9 > Control Panel > All Control Panel ltems > Power Options v

. > i Control Panel Home 3
Adjust your computer's settings Choose or customize a power plan

" Choose what the power A power plan is a collection of hardware and system settit
w Mail Mouse buttons do manages how your computer uses power. Tell me more a

Create a power plan Preferred plans

KA Network and Sharing

-'-".f Center m

Phone ar | @ Choose when to tum off the

: (O Balanced (recommended)
display

Automatically balances performance with energy ¢

Change when the computer 2
P leeps (® High performance
Favors perfformance, but may use more energy.

Power Options

L.
(,5! Recovery
%

2 B AN

Region
Hide additional plans
RemoteApp and Deskto ;
: Pp P Secu rity | (O Power saver .
Connections Saves energy by reducing your computer's perform
M sound 1‘[ ir Speech R

Figure 2-6 Power options

1) Open Control Panel and select Power Options.
2) Select High performance plan.
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3 FPGA board setup

1) Power off system and connect power supply to FPGA development board
2) Connect micro USB cable from FPGA board to PC.

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

4) Power on system.

Connect Power cable

szes &

—

Connect CAT cable to
6 " 1GbE Port (right port)

Figure 3-1 Power cabl, USB cable, and Ethernet connection
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5) Open Quartusll Programmer to program FPGA through USB-1 by following step.
a) Click “Hardware Setup...” to select USB-Blasterll [USB-1].
b) Click “Auto Detect” and select FPGA device.
c) Select FPGA device icon.
d) Click “Change File” button, select SOF file in pop-up window, and click “open” button
e) Check “program”
f) Click “Start” button to program FPGA
g) Wait until Progress status is equal to 100%

@ Quartus Prime Programmer Pro Edition - [Chain1.cdf]* — O X

File _Edit View Pracescine Tanls Windaw Hel . .

— @ a) Click Hardware Setup -> USB-1 P g) Wait until Progress = 100% P
g

|;.Hardware Setup... | I Mode: | JTAG ~ Progress:Q 100% (Successful)j

v Enable real-time ISP to allow background programming when available

L f) Click “Start” button :
o File Device Checksum Usercode Program/  Verify = Blank- Examine  Security
Phstart
2 IL

Configure Check Bit
b) Select FPGA Device 0CO00000 00000000

o <none> 2*CFI_1Gb

lVIII
2oLl LVl Wl - /Demo/TOE1GIP_Tw... 10CX220YF780  0970FG8E  0970FGEE

X pelete e) Check “Program”

d) Click “Change File” button -> Select L4
™ addFile., | TOE1GIP_TwoPortHW.SOF

e 2*CFI_1Gb
F. ) EEEEEEEEER .
Add Device... T o)) ©) Select FPGA Device
1%Up :IIIIIIIII: Ewll‘“‘l’l's
- TDI . = “: -
Jib —: . Ml b 3
. 3 H E
L L L L] U_mlll.l.l.l.-:
10M085A OCXZZ0YF /780
p TDO

Figure 3-2 FPGA Programmer
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6) Open Niosll command shell.
a) Type “nios2-terminal”.
b) Enter ‘0’ to initialize TOE1G-IP in client mode (ask PC MAC address by sending ARP
request).
c) Default parameter in client mode is displayed on Niosll command shell.

B ' Select /cygdrive/e/Altera/18.0 — O X

Altera Nios2 Command Shell Green : User Input
Blue: Output to console
Version 18.6, Build 219

/cugdrive/e/Alteras/18.0
E nios2—-terminal ]-> Command to run terminal
nios2-terminal: connected to hardware target using JTAG UART on cable
nios2-terminal: "“USB-BlasterII [USB-11", device 2, instance @

nios2—-terminal: (Use the IDE stop bhutton or Ctrl-C to terminate)

——— TOE1GIP Two Ports Demo [IPUer = 2.27]1 —-—
Input mode : [@] Client [1] Server => -> Input ‘0’ to initialize in client mode

++ Current Network Parameter +++
indow Update Gap a .
ode CLIENT -> Default client parameter
PGA MAC address 0x000102030405 display on boot-up screen

PGA IP 192.168.11.42
PGA port number 66000
arget IP 192.168.11.25

60001

arget port number

Figure 3-3 Message after system boot-up

7) User enters ‘X’ to skip parameter setting and use default parameters for system
initialization, as shown in Figure 3-4. When user enters other keys, the menu to change
parameter is displayed. The example to change parameter is shown in topic 4.2

B /cygdrive/e/Altera/18.0

Press “x’ to skip parameter settingE-> Reset by using
IP initialization complete default parameter

—— TOE1GIP menu ——-—
E?} : gispla¥c£?£IP parameters
: Reset parameters R :

[2] : Send Data Test (TOEIP —-> Target) > Main Menu
[3]1 : Receive Data Test (Target —-> TOEIP>

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

[5]1 = Slow Port Test by Ping
r

Figure 3-4 System initialization

Note: Transfer performance depends on Test PC resource in Test platform
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4 Main Menu
4.1 Display current parameter

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

B /cygdrive/e/Altera/18.0

++ Current Network Parameter +++
indow Update Gap a

ggg MAC add - gLéEETB2B3B4BS

address = AxA8n1
PGA IP = 192.168.11.42 | > Current
PGA port number = 60000 Parameter
arget IP =

192.168.11.25
arget port number 60601

 — TOEiGIP menu ——-—

[a1 Display TCPIP parameters

[11 : Reset TCPIP parameters

[2] = Send Data Test (TOEIP -> Target)
[3] : Receive Data Test (Target —> TOEIP>
[4] : Full duplex Test (TOEIP <-> Target>
[5]1 = Slow Port Test by Ping

Figure 4-1 Display current parameter

1) Window Update Gap : 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 : Mode of 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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4.2 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 enters
‘X’ to use same parameters or other keys to change some parameters. There are seven
parameters which can be modified by user. When user enters invalid value such as ‘n’, the
parameter does not change. After setting parameters completely, IP is reset. More details of
each parameter are described as follows.

1) Window Update Gap : 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 : ‘0’ to initialization the IP as client mode.

3) FPGA MAC address  : 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
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 finishing all parameter assignment, new parameters are displayed on Niosll command
shell. 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 4-2.
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B /cygdrive/e/Altera/18.0

+++ Reset TOEIP +++

Current parameter
+++

+++ Current Network

indow Update Gap =@

ode =| CLIENT

PGA MAC address = Bx000102030405

PGA IP =1 192.168.11.42

PGA port number = 60000 Input other keys (not ‘x’) to
arget IP =1 192.168.11.25 set parameter

arget port number =| 60001
Press ’x’ to skip parameter setting

Input mode : [@] Client [1] Server = El

Invalid input : Parameter not chan

Window Update Threshold <B-63> : Invalid input to
Invalid input : Parameter not cha use same value
Input FPGA MAC address Elg

Invalid input : Parameter not ch nge
Input FPGA IP address :(192.168.11.43
Input FPGA port number 1| 50000

Input Target IP address :
Invalid input : Parameter not change
Input Target port number :

Invalid input : Parameter not change

Input valid value to
change parameter

+++ Current Network Parameter +++
Hindow Update Gap a

ode CLIENT

FPGA MAC address 3x@33132 03 3495 New parameter
FPGA IP

EPGH port number

arget IP 1
arget port number = 63301
ARNING: Please also change IP setting and port number on Test ap
IP initialization complete

o TOEIGIP menu ——-

[@] : Display TCPIP parameters

[11 : Reset TCPIP parameters

[2]1 : Send Data Test (TOEIP -> Target)
[31 : Receive Data Test (Target -> TOEIP)
[4] : Full duplex Test (TOEIP <{-> Target)
[51 : Slow Port Test hy Ping

Figure 4-2 Change IP parameter result
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4.3 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 sets test parameters on FPGA for sending
data through Niosll command shell. On PC, user sets test parameters of “tcpdatatest”
through command prompt. The step to run the test is described as follows.

1) On Niosll command shell, input three parameters in send data test.

a) Input transfer size: Unit of transfer size is byte. Valid value is 1 - OXFFFF_FFFF. The
input is decimal unit when the input is only digit number. User can add “Ox” as a prefix
for hexadecimal input.

b) Input packet size: Unit of packet size is byte. Valid value is 1 — 8960. The input is
decimal unit when the input is only digit number. User can add “Ox” as a prefix for
hexadecimal input.

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

2) When all inputs are valid, the recommended parameters to run test application on PC and

“Wait Open connection ...” are displayed.

3) On Command prompt, user runs application by using the recommended parameters.

There are six parameters for “tcpdatatest”.

>> tcpdatatest [Mode] [Dir] [ServerIP] [ServerPort] [Bytelen] [Pattern]

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

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

c) Server IP : Setthe same value as IP address of FPGA

d) Server por t: Set the same value as port number of FPGA

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

f) Pattern : “1’-enable data verification, ‘0O’-disable data verification

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

Niosll command shell and Command prompt every second. “Send data complete” is

displayed on Niosll command shell after all data are sent.

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

Niosll command shell and Command prompt.

Figure 4-3 shows the example of send data test when using non-jumbo frame size. The left
window is Niosll command shell on FPGA operating as server and the right window is
Command prompt on PC operating as client.

Figure 4-4 shows the example of send data test when using jumbo frame size.
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| Input 2 to run send data test | - | [ Cpmman d Dramnt .
l Input ter f d ‘ ] Call TCPdatatest with recommended parameters
pUt parameter (/)[\SEWET moae 7 3
+++ TOEIP Send Mode +++ (1) D:\SWltcpdatatest ¢ » 192.168.11.42 6008 4294967295 1\,
Enter transfer size : 1 - @xFFFFFFFF =) BxFFFFFFFF |—
Enter packet size : 1 - 8968 =){ 1460 | Start Receiving with Data pattern in Client mode
[nput mode : [@] Client [1] Server =) [P: 192.168.11.42:60000
un test application on PC by following command aiting for connection ...
tepdatatest ¢ » 192.168.11.42 60000 4294967295 1 2 System connected
ait Open cunnecﬁiun Display recommended parameter eieguzigg gﬁta Size ...
onnection opene and wait port opened by client 17. Display transfer si
tart data sending 236.063 MB J\e"f;'fya:ecz:ﬁ sreize
end 118 MByte Recv @ Byte 354.894 MB <4
end 237 MByte Recv @ Byte ,)

end 355 MByte Recv @ Byte

| D 4.048 B
4,168 GB
end 4030 MByte Recv @ Byte 4,286 GB
end 4148 MByte Recv @ Byte
end 4267 MByte Recv @ Byte Bpend 36.25 Second(s) for Receiving 4.295 GByte(s)

end data conmplete

N Feceiuing Data Rate: 118.49 MByte(s)/Sec
() (5=

Close connection L Display performance after finishing e
Connection closed transferring all data and connection is closed

Total tx transfer size = 4294967295 Byte
Total = 4294[MB]1 , Time = 36238[ms] , Transfer speed = 118[MB/s]

qotal x transfer size = @ Byte
otal = B[B] , Time = 36238[ns] , Transfer speed = B[MB/s]

~-- TOE1GIP menu -—-
[@] : Display TCPIP parameters

Fibure- 4-3 Send data test by using non-jumbo frame

1 feyqdrive/e/Altera/18.0 B Command Prompt

| Set packet size to jumbo frame

1 Di\SWtepdatatest ¢ » 192.168.11.42 60000 4294967295 1
+++ TOEIP Send Mode +++

Enter transfer size : 1 - BxFFFFFFFF
Enter packet size : 1 - 8960 [P: 192.168.11.42:60000
Input mode : [@] Client [1] Server =) Waiting for connection ...
Run test application on PC by following command System connected
tepdatatest ¢ » 192.168.11.42 60000 4294967295 1

=; Start Receiving with Data pattern in Client mode

Receiving Data Size ...

lait Open connection ... 123.764 MB

onnection opened 249.661 MB

tart data sending 373.068 MB

end 123 MByte Recv @ Byte |

end 247 MByte Recv @ Byte Display performance after

end 371 MByte Recv @ Byte 3.987 GB finishing transferring all data
4.112 GB and connection is closed
4,227 GB

end 3967 MByte Recv @ Byte [ fD

end 4891 MByte Recv @ Byte pend 36.81 Second(s) for Receiving 4.295 GByte(s)

end 4208 MByte Recv @ Byte eceiving Data Rate: 116.69 MByte(s)/Sec

end data complete

lose cunneciiund
onnection close
/’;“\

Total tx transfer size = 4294967295 Byte —
Total = 4294[MB] , Time = 36887[ms] , Twansfer speed = 116[MB/s]

Total rx transfer size = @ Byte
Total = B[B] , Time = 36887[ns] , Transfer speed = BIMB/s]

~—— TOE1GIP menu ---
[@] : Display TCPIP parameters
[1] : Reset TCPIP parameters

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

B /cygdrive/e/Altera/18.0

+++ TOEIP Send Hode +++

: 1 - BxFFFFFFFF =>|08x1800000006

ut—-of —range input -
[ Error transfer size ‘

L—— TOE1GIP menu ——-

[B] : 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>
[5]1 : Slow Port Test by Ping

Figure 4-5 Error from invalid transfer size

B /cygdrive/e/Altera/18.0

+++ TOEIP Send Mode +++
Enter transfer size : 1 — BxFFFFFFFF => BxFFFFFFFF
E, i : 1 - 8968 => 1960808

Dut—of —range input

——— TOE1GIP menu —-——

‘ Error packet size ‘

[B]1 : 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)
[S]1 : Slow Port Test by Ping

Figure 4-6 Error from invalid packet size

B /cygdrive/e/Altera/18.0

+++ TOEIP Send Mode +++
Enter transfer size : 1 — BOxFFFFFFFF => BOxFFFFFFFF
Enter packet size 1 - 8960 => 60

ﬁnnut_mnﬂe__iq[ﬂl Client [1] Server =>
Invalid input

Error mode
——— TOE1GIP menu ——-—

[B]1 : Display TCPIP parameters

[1] : Reset TCPIP parameters

[2] : Send Data Test C(TOEIP -> Target)
[3]1 = Receive Data Test (Target —-> TOEIP)
[4] : Full duplex Test <TOEIP <{-> Target>
[S] : Slow Port Test by Ping

Figure 4-7 Error from invalid mode
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4.4 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 sets test parameters on FPGA for receiving data
through Niosll command shell. On PC, user sets test parameters of “tcpdatatest” to send
data through Command prompt. The step to run the test is described as follows.

1) On Niosll command shell, set three parameters under receive data test menu.

a) Input transfer size: Unit of transfer size is byte. Valid value is 1 - OXFFFF_FFFF. The
input is decimal unit when the input is only digit number. User can add “0Ox” as a prefix
for hexadecimal input.

b) Input data verification mode: ‘0’-disable data verification, ‘1’-enable data verification
sent from PC.

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

2) When all inputs are valid, the recommended parameters to run test application on PC are
displayed. After that, “Wait Open connection ...” is displayed.

3) On Command prompt, user runs application by using the recommended parameters.
There are six parameters for “tcpdatatest”.

>> tcpdatatest [Mode] [Dir] [ServerIP] [ServerPort] [Bytelen] [Pattern]

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

b) Dir : Set ‘' to send test data to FPGA

c) Server IP : Setthe same value as IP address of FPGA

d) Server port : Set the same value as port number of FPGA

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

f) Pattern . Set the same value as “Input data verification mode” of step 1b).

Select ‘0’ to send dummy data or ‘1’ to send incremental data.
4) After running test application, the port is created. Current transfer size is displayed on
Niosll command shell and Command prompt every second.
5) “Connection closed” and “Receive data completed” are displayed on Niosll command shell
after PC completes to send all data and closes the connection. Finally, total transfer size
and performance are displayed on Niosll command shell and Command prompt.
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Figure 4-8 shows the example of receive data test when disable data verification mode on
FPGA and send dummy data by PC. The left window is test result on Niosll command shell
while the right window is test result on Command prompt.
Figure 4-9 shows the example of receive data test when enable data verification mode on
FPGA and send incremental data by PC.

1 Input 3 to run receive data test | ‘ Input parameter for server mode ‘ o X
, (1) =
+++ TOEIP Receive Mode +++ ' -
Enter transfer size  : 1 - OxPFFFFREF =) [BxFFRRFFFR B { Call TCPdatatest with recommended parameters
Enable data verification : [8] Disable [1] Enable =)[0 (3]
Input mode : 8] Client [1] Server =)[1 | N\SW}tcpdatatest ¢ t 192.168.11.42 60808 4294967295 |
un test application on PC by following command
cpdatatest ¢t 192.168.11.42 60000 4294967295 @ tart Senﬂing without Data pattern in Client mode
. . 2 IP: 192.168.11.42:60000
flait Open connection ... - R aiting for connection ...
Connection opened Display recommended parameter Systen connected
Bend B Byte Recv 113 MByte and wait port opened by client . .
Bend @ Byte Recv 217 MByte ending Data Size ...|| Display transfer size
Bend @ Byte Recv 320 MByte 115.343 MB every second
- 1
Send @ Byte Recu 46854 MByte i
Bend @ Byte Recv 4161 MByte | Display performance after
Bend @ Byte Recy 4268 MByte (3) 3.974 GB finishing transferring all data
- 4,082 GB and connection is closed
Connection closed 4.190 GB
eceive data completed [ 5
tal tx transt ) 8 But Speﬁd 48525 Sﬁ;und(iésfgi ﬁ;ndi?g) s4.295 GByte(s
otal tx transfer size = @ Byte i ta Rate: 106. tels)/
otal = B(B] , Tine = 48249[ns] , Transfer speed = AINB/s] ending Data Rate b

otal rx transfer size = 4294967295 Byte
otal = 4294[MB] , Time = 46249[ms] , Transfer speed = 186 [MB/s]

-—- TOE1GIP menu -—-

Figure 4-8 Receive data test without data verification

1] feygdrive/e/Aftera/120 B Comman
Input parameter to enable data veriﬁcati@

| 3
+++ TOEIP Receive Mode +++ (1) D:\SWrtepdatatest ¢ t 192.168.11.42 60000 4294967295 /
Enter transfer size : 1 - OxFFFFFFFF =)|BxFFFFFFFR
Enahle data verification : [B] Disable [11 Enable =){1

‘ Call TCPdatatest to generate increment da

Start Sending with Data pattern in Client mode

Input mode : [B] Client [1] Server =)1} IP: 192.168.11.42:60000
Run test application on PC hy following command Waiting for connection ...
tepdatatest ¢ t 192.168.11.42 60080 4294967295 System connected
Hait Open connection ... o Sending Data Size ...
Connection opened 113.246 MB
Send @ Byte Recv 112 MByte 213.910 MB
Send @ Byte Recv 211 MByte 319.816 MB
Send @ Byte Recv 315 MByte |

4.00@ GB Display performance after
Send @ Byte Recv 3974 MByte 4.109 GB finishing transferring all data
Send @ Byte Recv 4881 MByte 4,217 GB and connection is closed
Send @ Byte Recv 4189 MByte - %:)

pend 39.98 Second(s) for Sending 4.295 GByte(s)

Connection closed Fending Data Rate: 107.43 MByte(s)/Sec

Receive data completed

Total tx transfer size = @ Byte
Total = B[B] , Time = 3998@[ms] , Transfer speed = BIMB/s]

Total rx transfer size = 4294967295 Byte
Total = 4294[MB] , Time = 39988I[ms] , Transfer speed = 1B87[MB/s]

~-- TOEGIP nenu --- (5)

a1 « Do 1. TODTO i

Figure 4-9 Receive data test when enable data verification
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Figure 4-10 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 Niosll command shell.

1 feygdrive/e/Altera/18.0 - 0 X

+++ TOEIP Receive Mode +++ Input parameter to enable data verification A

Enter transfer size : 1 - OxFFFFFFFF =) BxFFFFFREF —

Enahle data verification : [@] Disable [11 Enable => B Command Pro

[}lnput node . P(:: ﬁ@]f(:ﬁent [1] s"ﬁ" =) Call TCPdatatest to send dummy data
un test application on y following comman )

tepdatatest ¢ t 192.168.11.42 60099 4294967295 [T] A\SWtcpdatatest ¢ t 192.168.11.42 6880 4294967295 [0 |

i ion ... tart Sending without Data pattern in Client mode

T oo " IP: 192.168.11.42:60608
end @ Byte Recy 112 MByte aiting for connection ...
end @ Byte Recv 226 MByte Systen connected

end @ Byte Recv 335 MByte Sending Data Size ...

el
end @ Byte Recv 3974 MByte .
end @ Byte Recv 4681 MByte 336.593 MB
end @ Byte Recv 4188 MByte |
' g
: e : A1
RROR: Data verification failed 4.917 B

eceive data completed ! Error message when verification failed ‘

pend 39.99 Second(s) for Sending 4.295 GByte(s)

otal tx transfer size - B Byte gending Data Rate: 1087.48 MByte(s)/Sec

otal = B[B] , Time = 39997[(ms] , Transfer speed = B[MB/s]

otal rx transfer size = 4294967295 Byte
otal = 4294[MB] , Time = 39997[ns] , Transfer speed = 187[MB/s]

Figure 4-10 Receive data test when data verification is failed

4-Jul-23 Page 18



dg_toelgip_2porthw_instruction_intel_en.doc m

4.5 Full duplex Test

1)

2)

3)

4)

5)

Select ‘4’ to run full duplex test to transfer data between FPGA and PC in both directions at
the same time. User sets test parameters on FPGA through Niosll command shell and test
parameters on PC through Command prompt. The step to run the test is described as
follows.

On Niosll command shell, set four parameters under full duplex test menu.

a) Input transfer size: Unit of transfer size is byte. Valid value is 1-OxFFFF_FFFF. The
input is decimal unit when the input is only digit number. User can add “0x” as a prefix
for hexadecimal input. 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. The input is
decimal unit when the input is only digit number. User can add “Ox” as a prefix for
hexadecimal input.

¢) Input data verification mode: ‘O’-disable data verification, ‘1’-enable data verification.

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

When all inputs are valid, the recommended parameters to run test application on PC are

displayed. After that, “Wait Open connection ...” is displayed.

On Command prompt, user runs application by using the recommended parameters.

There are four parameters for “tcp_client_txrx_40G”.

>> tcp_client_txrx_40G [ServerIP] [ServerPort] [ByteLen] [Verification]

a) Server IP : Set the same value as IP address of FPGA
b) Server port : Setthe same value as port number of FPGA
c) BytelLen : Total transfer size in byte unit.

Set the same value as “Input transfer size” of step 1a).
d) Verification : Set the same value as “Input data verification mode” of step 1b).
‘0’-send dummy data and disable data verification,
‘1’-send incremental data and enable data verification.
After running test application, the port is created. During transferring data, current transfer
size is displayed on Niosll command shell and Command prompt every second.
“Send data complete” is displayed on Niosll command shell after it finishes sending and
receiving all data. After that, the connection is closed. Finally, total transfer size and
performance are displayed on Niosll command shell and Command prompt.
Step 4) — 5) is repeated as forever loop until user cancels the operation by pressing
“Ctrl+C” on Command prompt and pressing any key(s) on Niosll command shell.

As shown in Figure 4-11 and Figure 4-12, transfer performance when running full duplex
without data verification is better than running with data verification. The left window is the
test result on Niosll command shell while the right window is the test result on Command
prompt.
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| Input 4 to run full duplex test ‘

- 0 X

Input parameter for server mode

+++ TOEIP Full-duplex Mode +++ 1 ).
Enter total size : 1 - BxFFFFFFFF =)|BxFFFFFFFF
nter packet size :1 - 8960 =) [896

Enable data verification : [@] Disable [1] Enahle =)|@_

: [0] Client [1] Server =>|[1 |

cp_client_txex_406 192.168.11.42 68000 4294967295 @
Input any key to stop the test

A [ Call tcp_client_txrx_40G with
- recommended parameters
f Command Prompt | P\

3 )
E:\S'.Jf:cp_chent_txrxjﬁﬁ Ié?ifmm

@@ Start Full-Duplex Check GGR
Server: 192.168.11.42, 60800, Upf: DIS

[INFO] Uaiting for connection ...
System connected

(D)

Display recommended
parameter and wait port
opened by client

Start data transferring

Send 104 MByte Recv 186 MByte
Send 209 MByte Recv 212 MByte
Send 313 MByte Recv 318 MByte (:

IS

)

Send 3999 MByte Recv 4854 MByte
Send 4184 MByte Recv 4161 MByte
Send 4210 MByte Recv 4267 MByte
Send data conmplete

/’g‘\
ait Close connection ... —/
onnection closed

otal tx transfer size = 4294967295 Byte
otal = 4294[MB] , Time = 41228[ms] , Transfer speed = 1B4[MB/s]

otal rx transfer size = 4294967295 Byte
otal = 4294[MB] , Time = 41228[ns] , Transfer speed = 1B4[MB/s]

Input any key to stop the test
I

Rev: 103.00 MB,Snd:  105.00 MB isplay transfer size
Rev:  208.00 MB,Snd:  211.80@ MB every second

Rev:  313.60 MB.Snd:  317.00 MB

Rev: 4117.080 MB,Snd: 4173.00 MB

Rev: 4222.60 MB,Snd: 4280.00 MB

Rev: 4294.88 MB,Snd: 4294.88 MB
TTNFOT Spend 49.76 Second(s) For sending 4295 MByte(s)
[INFO] Sending Data Rate: 186.67 MByte(s)/Sec
[INFO] Spend 408.26 Second(s) for receiving 4295 MByte(s)
[INFO] Receiving Data Rate: 186.67 MByte(s)/Sec
1 5]

Display performance after
finishing transferring all data
and connection is closed

[INFO] Waiting for connectio

Figure 4-11 Full duplex test without data verification

' eygdrive/e/Altera/18.0
| Input 4 to run full duplex test |

+++ TOEIP Full-duplex Mode +++ (1)
Enter total size : 1 - BxFFFFFFFF =) BxFFFFFFFF

Enter packet size :1 - 8960 =) 8960 |
Enahle data verification : [@] Disable [1] Enable =)1|

nput mode : [@] Client [1] Server =){1]
un test application on PC by following command
tep_client_txrx_46G 192.168.11.42 66000 4294967295 1)
Input any key to stop the test o

ait Open connection ...
onnection opened

tart data transferring

end 104 MByte Recv 186 MByte
end 209 MByte Recv 211 MByte
end 313 MByte Recv 318 MByte

end 3998 MByte Recv 4854 MByte
end 4183 MByte Recv 4161 MByte
end 4208 MByte Recv 4267 MByte
end data conmplete

ait Close connection ...
onnection closed

' Enable data verification ‘

(5)
Total tx transfer size = 4294967295 Byte
Total = 4294[MB] , Time = 41238[ns] , Transfer speed = 184[MB/s]

Total »x transfer size = 4294967295 Byte
Total = 4294[MB] , Time = 41238[ns] , Transfer speed = 1B4[MB/s]
Input any key to stop the test

c

ﬁ COH’II‘ Call tcp_client_txrx_40G by using incremental pattern
D:\SWtcp_cLient_tu_48G 192.168.11.42 66080 4294967295 [ >/

@P@ Start Pull-Duplex Check GG@
Server: 192.168.11.42, 60000, Urf: EN

[INFO] Waiting for connection ...
System connected

104.00 MB,Snd:
210.080 MB,Snd:
315.60 MB,Snd:

166.00 MB
213.00 MB
320.00 MB

Rev:
Rev:
Rev:

Rev: 4121.88 MB,Snd: 4179.080 MB
Rev: 4228.88 MB,Snd: 4287.0@ MB

INFO] Spend 48.25 Second(s) for sending
INFO] Sending Data Rate: 186.7@ MByte(s)/Sec
INFO] Spend 48.25 Second(s) for receiving
INFO] Receiving Data Rate: 186.78 MByte(s)/Sec

(5)
4295 MByte(s)

4295 MByte(s)

[INFO] Waiting for connection ...

Figure 4-12 Full duplex test with data verification
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Select ‘5’ to run Ping request command with PC. After selecting this menu, “Please start run
Ping command on PC” message is displayed on the console. After that, user can type “ping
<FPGA board IP address>" command on Command prompt to star “Ping” command test, as
shown in Figure 4-14.
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4.6 Slow Port Test by Ping

B /cygdrive/e/Altera/18.0

CPU ready to process
Ping command

+++ Ping Command Test +++
Please start run Ping command on PC
Press any key to exit Ping test

Figure 4-13 Result from Slow Port Test by Ping

BN Command Prompt

| Ping request command |
:\SW>ping 192.168.11.42 -t}

Ping reply from FPGA

192.168.11.42:
192.168.11.42:
192.168.11.42:
192.168.11.42:
192.168.11.42:
192.168.11.42:

Figure 4-14 Ping command result on PC

ytes=
bhytes=32
bytes=32
bytes=32
bytes=32
bytes=32
bytes=32

TTL=128
TTL=128
TTL=128
TTL=128
TTL=128
TTL=128

time<{ims
time{ims
time<ims
time<{ims
time<{ims
time<{ims

User can exit this menu by pressing any key(s) to the console. After that, main menu is
displayed as shown in Figure 4-15.

B /cygdrive/e/Altera/18.0

+++ Ping Command
Please start run
Press any key to

Test +++
Ping command on PC
exit Ping test

Main menu after

[al
[11
[21]
[31]
[4]
[51]

TOEL1GIP menu

Display TCPIP parameters
Reset TCPIP parameters
Send Data Test (TOEIP -> Target)
Receive Data Test (Target —-> TOEIP>
Full duplex Test (TOEIP <-> Target)
Slow Port Test by Ping

exit the submenu

Figure 4-15 Main menu is displayed after exit the submenu
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1.0 3-Dec-19 Initial version release
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