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TOE100G-IP Two-port Instruction

Rev1.0 7-Jul-23

1 Overview

This document shows the example to run TOE100G-IP two-port demo. The first port is for
transferring high-speed TCP payload data with TOE100G-IP while the second port is the
slow-speed connection. For slow-port connection, two demos are implemented, Ping test and
DHCP test. The details of high-speed connection of two-port demo are similar to the standard
demo.

The test environment uses one FPGA board connecting with one Test PC for transferring Ethernet
packet on 100GbE network. The transfer performance of high-speed port is limited by Test PC
resource. To achieve the best performance, it needs to run the demo by using two FPGA boards
which integrates TOE100G-IP for transferring the data each other. Please see more details from
TOE100G-IP instruction document.

In the document, topic 2 shows the example to set up 100Gb Ethernet card on Test PC to get the
good performance for transferring Ethernet packet via 100GbE network. Next, topic 3 shows the
example console to run Ping demo. Finally, topic 4 shows the example console to run DHCP
demo. More details of each topic are described as follows.
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2 PC Setup

Before running demo, please check the network setting on PC. The example for setting 100Gb

Ethernet card is described as follows.

2.1 IP Setting
;“; Ethernet 6 Properties X Internet Protocol Version 4 (TCP/IPv4) Properties
Networking  Sharing General
Connect using: 100-Gb LAN connection 4 You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
I & Mellanox ConnectX-6 Adapter for the appropriate IP settings.
(O Obtain an IP address automatically
This connection uses the following items: @ se the following TP address:) @
8 Cient for Microsct Networks 2 IP address: (192 . 168 . 100 . 25
) % File and Printer Sharing for Microsoft Networks
8 Npcap Packet Driver (NPCAP) Subnet mask: | 255.255.255. 0
V] %9QoS Packet Scheduler
Default gateway: : . ;
2P irtemet Protocol Version 4 (TCP/IPv4) T I |
L] Microsoft Network Adapter Muttiplexor Protocol
v s Microsoft LLDP Protocol Driver v Obtain DNS server address automatically
< > (® Use the following DNS server addresses:
instal... Unnstal  [__Propetties ] q Preferred DNS server: = = = |
Description Alternate DNS server: I . 3 . I
Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication . .
across diverse interconnected networks. [ validate settings upon ext Advanced...
OK Cancel

Figure 2-1 Setting IP address for PC

1) Open Local Area Connection Properties of 100-Gb connection, as shown in the left

window of Figure 2-1.

2) Select “TCP/IPv4” and then click Properties.
3) Set IP address = 192.168.100.25 and Subnet mask = 255.255.255.0, as shown in the

right window of Figure 2-1.
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2.2 Frame Setting

U Ethernet6 Properties X Mellanox ConnectX-6 Adapter Properties X

Networking ~ Sharing General Advanced Driver Details Events Power Management

Connect using: The following properties are available for this network adapter. Click
the property ant to ch the left, and then select its value
[ Mellanox ConnectX-6 Adapter a pi s you want to change on s v
P : Value:
-D”;"'x — T -
This connection uses the following items: Enc;psulaeted Task Offload A |9014 < I
£ Client for Microsoft Networks A E"O?Em“m Overhead
U File and Printer Sharing for Microsoft Networks

U Npcap Packet Driver (NPCAP)
T QoS Packet Scheduler

'Y Intemet Protocol Version 4 (TCP/IPv4)

arge Send z Pv4
Large Send Offload V2 (IPv6)
[J s Microsoft Network Adapter Multiplexor Protocol Maximum number of RSS Processc
1. Microsoft LLDP Protocol Driver v Maximum Number of RSS Queues
< > Network Address
Network Direct Functionality
- NVGRE Encapsulated Task Offloa ¥
Install.... Uninstall Properties
Descrioti
Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.
[ oK ]| Cancel
o — o]

Figure 2-2 Set frame size = Jumbo frame

1) On Local Area Connection Properties window, click “Configure” as shown in Figure 2-2.
2) On Advanced Tab, select “Jumbo Packet”. Set Value to “9014 Bytes” for Jumbo Frame

support or set value to “Disabled” for non-Jumbo Frame support, as shown in the right
window of Figure 2-2.
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3) Select “Flow Control” and set value to “Disabled”, as shown in the left window of Figure

2-3.

4) Select “Interrupt Moderation” and set value to “Disabled”, as shown in the right window of

Figure 2-3.

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

Mellanox ConnectX-6 Adapter Properties

on the right.
Property:

X

General Advanced Drver Details Events Power Management

The following properties are available for this network adapter. Click
the property you want to change on the left, and then select its value

DcbxMode A
Encapsulated Task Offload
sulation Overhead

Interrupt Moderation

IPV4 Checksum Offload

Jumbo Packet

Large Send Offload V2 (IPv4)

Large Send Offload V2 (IPv6)
Maximum number of RSS Processc
Maximum Number of RSS Queues
Network Address

Network Direct Functionality

NVGRE Encapsulated Task Offloa Vv

Value: @
| Disabled

[ok ][ cance

Mellanox ConnectX-6 Adapter Properties

General Advanced Driver Details Events Power Management

The following properties are available for this network adapter. Click
the property you want to change on the left, and then select its value

on the right.
Property:

Value:

DcbxMode A
Encapsulated Task Offload
Encapsulation Overhead

Flow Control

IPV4 Checksum Offload

Jumbo Packet

Large Send Offload V2 (IPv4)

Large Send Offload V2 (IPv6)
Maximum number of RSS Processc
Maximum Number of RSS Queues
Network Address

Network Direct Functionality

NVGRE Encapsulated Task Offloa V¥

Disabled

oy e

Figure 2-3 Set Flow Control and Interrupt Moderation
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2.3 Power Option Setting

1) Open Control Panel and select Power Options as shown in the left window of Figure 2-4.
2) Change setting to High Performance as shown in the right window of Figure 2-4.

[E2 All Control Panel Items - [m} X
4 E > Co.. > AlCo.. v O Searc
Adjust your computer’s settings Viewby: jeic
)
/T‘ Phone and Modem
v — 1
Power Options
— Power Options - [m] x
['] Programs and Features @ P
» Control Panel > All Control Panel ltems > Power Options v O D Search Control Panel
Q) QuickTime (32-biy o
Control Pffiel Home .
Choose or customize a power plan
@ R&COVEW Choose what the power A power plan is a collection of hardware and system settings (like display brightness, sleep, etc.) that manages
buttons do how your computer uses power. Tell me more about power plans
Create a power plan Preferred plans
@ Choose when to turn off the

() Balanced (recommended) Change plan settings

displa . B .
pley Automatically balances pefformance with energy consumption on capable hardware.

. Change when the computer

sleeps (@) High performance Change plan settings
Favors perfformance, but may use more energy.
Show additional plans v
See also

User Accounts

Figure 2-4 Power options
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3 Ping demo

Before running the demo, please prepare test environment for VCK190 development board, as
described in “dg_toeudpl00gip_fpgasetup xilinx” document. After finishing downloading
configuration file, the main menu is displayed. Comparing to the standard demo, menu [5] is
additional for running Ping reply test. The details of each menu are described as follows.

J Reset by using

FPGA console default pararneter

/

Press ’x’ to skip parameter setting{:f;
IP initialization complete

——- TOE1@@G-IP menu ——- @I—
[B] : Display TCPIP parameters

[1]1 : Reset TCPIP parameters

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

[3]1 : Receive Data Test (Target -> TOEIP)

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

[5]1 : Ping reply Test (FGPA <{-> Target)

Figure 3-1 Main menu of Ping demo
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3.1

Display TCPIP parameters

Select ‘0’ to check current parameter in the demo. There are eight parameters in
Client/Server mode or nine parameters in Fixed MAC mode displayed on the console.

Client Mode Fixed MAC Mode

+++

Window Update Gap

Reverse Packet = ENABLE Reverse Packet = ENABLE

ode = CLIENT ode = FIXED MAC

FPGA MAC address = PxP00102030405 FPGA MAC address = Bx0P0102030405
FPGA IP = 192.168.100.42 FPGA IP = 192.168.1080.42
FPGA port number = 60000 FPGA_pg pnumbe = 60AAG
Target IP = 192.168.100.25 Target MAC address = Bx554433221100
Target port number = 60061 arget I[P =19 b8 .10,

Current Network Parameter‘CLWFentpaﬂNHEter +++ Current Network Parameter +++
(5] Window Update Gap

Target port number = 69361

[a]
[11
[21
[31
[4]
[51

TOE188G-IP menu ——-—

: Display TCPIP parameters ——— TOE188G-1IP menu ———

: Reset TCPIP parameters [B]1 : Display TCPIP parameters

: Send Data Test (TOEIP -> Target> [1]1 - Reset TCPIP parameters

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

: Full duplex Test (TOEIP <-> Target> [3] : Receive Data Test (Farget —-> TOEIP)
: Ping reply Test (FGPA <{-> Target) [4] = Full duplex Test (TOEIP <-> Target)

[5]1 = Ping reply Test (FGPA {-> Target>

Figure 3-2 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) Reverse Packet: This flag is enabled to allow the IP sending the retransmitted packet
when IP waits Windows update packet returned from the target for long time. Default
value is ENABLE.

3) Mode: Set mode to TOE100G-IP to initialize in Server, Client, or Fixed MAC. To run with
PC, please input ‘0’ to initialize the IP in client mode.

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

5) FPGA IP: IP address of FPGA. Default value is 192.168.100.42.

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

6) 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.

7) Target MAC address (displayed when running Fixed MAC mode only): 48-bit hex value to
be MAC address of the target device. Default value is 0x554433221100.

8) Target IP: IP address of the target device (100 Gb Ethernet on PC). Default value is
192.168.100.25.

9) Target port number: Port number of the target device to transfer 100 Gb Ethernet data.
Default value is 60001.

To change some parameters, user can set by using menu [1].
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3.2 Reset TCPIP parameters

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

This menu is used to change IP parameters or send reset to TOE100G-IP. After user selects
this menu, the current parameters are displayed on the console. User enters ‘X’ to use the
same parameters while other keys are entered to change some parameters. After the
parameters are fixed, TOE100G-IP is reset and start the initialization process.

There are 7-9 parameters to set in this menu. Each parameter is verified by CPU. The
parameter is updated to TOE100G-IP when the input is valid. If the input is not valid, the
parameter does not change. After user inputs all parameters, the IP is reset. The description
of each parameter is shown in topic 3.1 (Display TCPIP parameter) and the range of each
parameter is described as follows.

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

Note: When TestPC and FPGA are connected in different network which cannot
communicate by ARP process, it needs to run TOE100G-IP in Fixed MAC mode to set
MAC address manually via the console instead of using ARP process

2) Reverse Packet: Set ‘0’ to disable or ‘1’ to enable this feature.

3) 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).

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

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

Note: This parameter is not displayed when running in DHCP demo.

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

7) Target MAC address (displayed when running Fixed MAC mode only): Input 12 digits of
hex value. Add “Ox” as a prefix to input as hex value.

8) Target IP address: A set of four decimal digits, similar to FPGA IP address. This value is IP
address of Test PC.

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

After finishing parameter assignment, new parameter set is displayed on the console. Next,
the reset signal is sent to the IP to initialize the IP by using new parameters. Finally, “IP
initialization complete” is shown after IP completes initialization process, as shown in Figure
3-3.
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Change parameters
(Client mode)

Change parameters
(Fixed MAC mode)

+ : User Input

+ : User Output

Current parameter
before changing

+++ Reset TOE1BBG-IP +++

ress 'x’ to skip parameter setting:y

neter ++t
nput mode : [B] Client [1] Server [2] Fixed MAC )[;J

ENABLE

Reverse Packet

Mode - LIENT ++ Current Network Parameter +++
FPGA MAC address = Ox0001602030405 — indow Update Gap = Input ‘2’ to change
FPGA IP = 192.168.180.42| | Input other keys (not "x’) sverse Packet = ENABLE to Fixed MAC mode
FPGA port number = 60000 to change parameter ode = PIKED MAC
Target IP = 192.168.100.25 PGA MAC address = 0xB0@102638405
Target port number = 60@B1 PCA [P = 192.168.100.42
Press 'x’ to skip paranmeter settings - e
18] Client [1] Server PGA port nunher = 60000

Input mode :
Invalid input : Parameter not change
Reverse Packet : [@] Disable [1] Enahle
Invalid input : Parameter not change
Window Update Threshold <@8-63> :

Invalid input : Parameter not chan e
Input FPGA MAC address

Invalid input : Parameter not cha e
Input FPGA IP address |ﬁ

Fixed MAC =)|E|
e
n

Input invalid value
to use same value

arget MAC address = Bx554433221100
arget IP = 192.168.1008.25
arget port numher = 60001

Current parameters
are displayed when
the mode is changed

ress 'x’ to skip parameter setting:y

everse Packet : [B] Disahle [1] Enahle =n
nvalid input : Parameter not change

indow Update Threshold <8-63> : n

{gzﬁilgpéapgzrt :::;Z:te” not Chi%ie nvalid input : Parameter not change
Invalid input : Parameter not change :E:ilspﬂ :Eﬂ.ag;l::;:ter not c]',m: ¢
Input Target IP address |ﬁ t FPGRDIP -l:ld . g
Invalid input : Parameter not chy npul'd : a Press h n
Input Target port number : nvalid input : Parameter not change
Input valid value to "FU‘I?_?G“ Pgl‘t glllﬂb?-l‘t ¢ oh n
+++ Current Network Parametepr +++ h t nvalid input = Farameter not change
Window Update Gap = @ 1AN9E PATAMEET | |input Target MAC address :[ BxA1BZCIDAEST6

nezerse Packet E:?gh% npull:. Eavget I[P ;dd!‘ess ]1 n
ode = nvalid input : Parameter not c ange

FPGA MAC address = Bx000102030405 nput Target port numher Input T t
ggg IP ¢ nunh = 1356358-133-42 nvalid input : Parameter not change I\:KE ;;(‘;;e:;ge ‘

port number =

Target IP = 192.168.100.25

|Taﬁﬁet port_nunber = 50000 | New parameter ;;dgﬁrﬁggztzeE:ork=Parameter e
i: Please also change IP setting and port number on Test evepse Packet = ENABLE

IP initialization complete ode = FIKED MAC

_— TOEIBBG—IP - PGA MAC address = OxB06162@304@5

= Display TCPIP parameters 192.168.1608.42

[1] : Reset TCPIP parameters = 66000
[2] : Send Data Test (TOEIP -> Target) = BxA1B2C3D4ESF6
[3] : Receive Data Test (Target -> TOEIP) arget = .14,
[4] : Full duplex Test CTOEIP <-> Target) arget port number = 6061
[5]1 : Ping reply Test (FGPA {-> Target) ARNING: Please also change IP setting and port number on Tes
P initialization complete
Figure 3-3 Change IP parameter result
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3.3 Send Data Test

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

1) On FPGA console, input three parameters under send data test menu.

a) Input transfer size: Unit of transfer size is byte. Valid value is 0x40 - Ox3F_FFFF_FFCO.
The input must be aligned to 64. The input is decimal unit when input only digit number.
User adds “Ox” to be a prefix for hexadecimal unit.

b) Input packet size: Unit of packet size is byte. Valid value is 64 — 8960. The input must
be aligned to 64. The input is decimal unit when input only digit number. User adds “Ox”
to be a prefix for hexadecimal unit.

Note: If packet size is more than 1408, the packet output from TOE100G-IP is jumbo
frame. In this case, Test PC must support jumbo frame.

c) Input Mode: Mode of FPGA to transfer data. Input ‘1’ to transfer as Server mode.

2) If all inputs are valid, the recommended parameters to run test application on PC is
displayed. Next, “Wait Open connection ...” is displayed to wait the application running on
PC.

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.

b) Dir: Input ‘r’ to run Test PC for receiving and verifying test data from FPGA

c) Server IP: Input the same value as IP address of FPGA

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

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

f) Pattern: Input ‘1’ to verify data from FPGA or ‘0’ to not verify data

4) After running the test application, the port is created. Current transfer size is displayed on
the console (transmit size) and Command prompt (receive size) every second. “Send
data complete” is displayed on the console after all data are sent.

5) FPGA closes the connection. Finally, total transfer size and performance are displayed on
the console (transmit performance) and Command prompt (receive performance).

Figure 3-4 shows the example of send data test when using non-jumbo frame size with
enabling data verification on Command prompt. The left window is FPGA console operating
as Server and the right window is Command prompt on PC operating as Client.

Figure 3-5 shows the example performance when running non-jumbo frame size with

disabling data verification. The result shows the better performance than enabling data
verification.
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FPGA console

Input 2 to run send data test

Input parameter for server mode

¢ : User Input

100
nter transfer size (ahgned to 512- b1t) 64 - Bx3FFFFFFFCO
nter packet size (aligned to 512-bit) : 64 - 8960
: [0] Client [1] Server

gait Open_connection ...
onnection opened

Btart data sending

Bend 3004 MByte Recv @ Byte
Bend 6016 MByte Recv @ Byte
Bend 9836 MByte Recv @ Byte

bend 60081 MByte Recv @ Byte
Bend 63011 MByte Recv @ Byte
bend 66018 MByte Recv @ Byte
Bend data complete

Display recommended
parameters and wait
port opened by client

Close connection
Connection closed

fotal tx transfer size = 1073741823 512-hit
fotal = 68.719[GB] , Time = 22901i[nms] ,

VNN

Transfer speed = 30@B[MB/s]

Total rx transfer size = @ 512-hit
Total = B[B] , Time = 22981[ms] , Transfer speed = BIMB/s]

¢ : User Output

| PC Command Prompt

¥ Command

Call TCPdatatest with recommended parameterscrl>
{ 3

C:\Switcpdatatest c r 192.168.100.42 60000 68719476672 1

Start Receiving with Data pattern in Client mode
[P: 192.168.100.42:60000
haiting for connection ...

System connected

eceiving Data Size ...

2.997 GB
6.011 GB
9.036 GB J\Display transfer size every second
60.850 GB Display performance after
63.063 GB completing to transfer all data
66.073 GB and connection is closed

{5

Spend 22.90 Second(s) for Receiving 68.719 GByte(s)
receiving Data Rate: 3000.59 MByte(s)/Sec

Figure 3-4 Send data test by using non-jumbo frame with data verification

FPGA console

¢ : User Input

++ TOE106G-IP Send Mode +++

¢ : User Output

nter transfer size (aligned to 512- blt) 64 - Bx3FFFFFFFCA => @BxFFFFFFFCO
nter packet size (aligned to 512- b1t) t 64 - 8960 =) 1408 ‘ PC Command Prompt
nput mode i o9 et [0] Cl1e3t [1] Server => 1
un test application on y fo owing conman = p= " R
cpdatatest ¢ » 192.168.100.42 60800 68719476672 1 @8 Command Prompt | Input 0" to disable verification
3
cﬁ;zeggeigncg;::gﬁlon C:\Ski>tcpdatatest ¢ r 192.168.100.42 60000 68719476672[0 |
Btart data sending ctaint ‘Raceiidng w ; ;
g without Data pattern in Client mode

E:gg ggg% :ggz: ﬁgg: g ggg: IP: 192.168.100.42:60000

jaiting for connection ...
Bend 10225 MByte Recv @ Byte System connected
Bend 59987 MByte Recv @ Byte [Pecatving Bacy, Slzw io:
Bend 63389 MByte Recv @ Byte 2543 B8
Bend 66867 MByte Recv @ Byte 6.803 GB
Bend data complete 10.225 GB
Close connection
Connection closed 5 60.038 GB

63.444 GB Performance may be increased

Total tx transfer size = 1073741823 512-hit 66.862 GB when running without verification
Total = 68.719[GB] , Time = 2@565[ms] , Transfer speed = 3341[MB/s] i 5

Spend 20.57 Second(s) for Receiving 68.719 GByte(s)
Total rx transfer size = @ 512-hit Receiving Data Rate: 3341.57 MByte(s)/Sec
Total = B[B] , Time = 2@565[ms] , Transfer speed = BIMB/s]

Figure 3-5 Send data test by using non-jumbo frame without data verification
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Figure 3-6 shows the example performance when running by using maximum packet size.
Comparing to Figure 3-4, the performance is reduced.

Figure 3-7 shows the example performance which can achieve the best performance in the
test environment when using 3200-byte packet size and disable data verification.

Note:

1) Under 100GDb test environment, it is found that when using the maximum packet size, all
data in the buffer of TOE100G-IP is completely transferred to PC very fast while ACK
packet returned from PC which is applied to clear the buffer has much latency. Therefore,
TOE100G-IP pauses data sending to wait until ACK packet is returned before sending the
next data. The maximum performance is achieved when the packet size can balance the
time usage for transmitting data and receiving the ACK packet.

2) The performance by FPGA and PC may be not stable. It depends on how to Windows OS
handling the application during running the test.

FPGA console

Set packet size to maximum size + : User Input
(jumbo frame) + : User Output

++ TOE1BBG-IP Send Mode +++
nter transfer size (aligned to 512-hitd>: 64 - @x3FFFFFFFCO => BxFFFFFFFCO

nter packet size (aligned to 512-hit) : 64 - 8960 = T\ PC Command Prompt
nput mode : [@] Client [1] Server => N/

un test application on PC hy following command -

Ecpdatatest ¢ » 192.168.100.42 606000 68719476672 1 B Select Command Prompt

Hait Open connection ...
Connection opened
Btart data sending

C:\Sk>tcpdatatest ¢ r 192.168.100.42 68008 68719476672 1

Bend 2798 MByte Recv @ Byte Start Receiving with Data pattern in Client mode
Bend 5586 MByte Recv @ Byte IP: 192,163.100.42:60000
Gend 8383 MByte Recu @ Bute Waiting for connection ...
System connected

Bend 63540 MByte Recv @ Byte Receiving Data Size ...
Bend 65925 MByte Recv B Byte 2.792 GB
Bend 68719 MByte Recv B Byte 5.583 GB
Bend data complete 8.384 GB
(lose connection
Connection closed @ 61.427 GB
Total tx transfer size = 1873741823 512-bit 64.202 GB Performance depends on the {
Total = 68.719[GB] , Time = 26887[ns] , Transfer speed = 2642[MB/s1|| 66-595 Ge packet size setting

{ 5
Total rx transfer size = @ 512-hit pend 26.01 Second(s) for Receiving 68.719 GByte(s)
[otal = B[B] , Time = 26007[ms] , Transfer speed = BIMB/s] Recelving Data Rate: 2642.24 MByte(s)/Sec

Figure 3-6 Send data test by using maximum packet size
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FPGA console g
:l_| Set packet size to 3200 byte : ; lljsef lCr;tht :
++ TOE1BBG-IP Send Mode +++ : User Outpu

nter transfer size (aligned to 512-hit): 64 - @x3FFFFFFFC® =) @xFFFFFFFCA

nter packet size (aligned to 512-hit) : 64 - 8960 =) PC Command Prompt l
nput mode : [@] Client [1] Server =>
un test application on PC by following command
cpdatatest ¢ » 192.168.100.42 60000 68719476672 1 B Command Prompt Disable verification
2
ait Open connection ... C:\Sk>tcpdatatest ¢ r 192.168.100.42 60000 68719476672
(S:onnec::lmn opeged
tart data sending ivi ith i i
bend 3394 MByte Recu @ Byte ?;?FEQE?;E;Y;SE.z;fsggée[’ata pattern in Client mode
Eeng ggggnﬁgt: Rﬁcu aaBgtz Waiting for connection ...
one At Ju8-ecy ¥ Dyve System connected
Bend 68727 MByte Recy @ Byte PRcee s Cul Sl e
Bend 64111 MByte Recv @ Byte 6.817 GB
Bend 67586 MByte Recv @ Byte 6930 GB
Bend data complete :
Close connection |
Connection closed gi'gﬁ gg
5 > Performance after adjusting packet size
Total tx transfer size = 1073741823 512-hit ) 67.816 G8 SR — =
Total = 68.719[GB] , Time = 28363[ms] , Transfer speed = 3374[MB/s] — A
Spend 20.36 Second(s) for Receiving 68.719 GByte(s)
Total »x transfer size = B 512-hit |Receiving Data Rate: 3374.56 MByte(s)/Sec
Total = B[B] , Time = 28363[ms] , Transfer speed = BIMB/s]

Figure 3-7 Send data test when using 3200-byte packet size
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If the input is invalid, “Out-of-range input” or “Invalid input” is displayed. After that, the
operation is cancelled, as shown in Figure 3-8 - Figure 3-10.

+++ TOE180G-IP Send Mode +++
nter transfer size (aligned to 512-hit>: 64 - Bx3FFFFFFFCA => bxFPFPFPFPFP

ut—-of-range input |

Figure 3-8 Error from invalid transfer size

+++ TOE1B0G-IP Send Mode +++

nter transfer size (aligned to 512-bhit)>: 64 - Bx3FFFFFFFCO
nter packet size (aligned to 512-hit)> : 64 — 8960

ut—of —range input

=

xFFFFFFFC@

>
>

=

Figure 3-9 Error from invalid packet size

+++ TOE1B0G-IP Send Mode +++

nter transfer size (aligned to 512-bhit)>: 64 — Bx3FFFFFFFC@ => BxFFFFFFFCO
nter packet size (aligned to 512-bhit> : 64 — 8960 => 8968

Input mode : [B] Client [1]1 Server =>

nvalid input

Figure 3-10 Error from invalid mode
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3.4 Receive Data Test

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

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

a) Input transfer size: Unit of transfer size is byte. Valid value is 0x40 - Ox3F_FFFF_FFCO.
The input must be aligned to 64. The input is decimal unit when input only digit number.
User adds “Ox” to be a prefix for hexadecimal unit.

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

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

2) If inputs are valid, the recommended parameters to run test application on PC are
displayed. Next, “Wait Open connection ...” is displayed to wait until the application on PC
running.

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.

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

c) Server IP: Input the same value as IP address of FPGA

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

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

f) Pattern: Input 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 the test application, the port is created. Current transfer size is displayed on
FPGA console (receive size) and Command prompt (transmit size) every second.

5) “Connection closed” and “Received data completed” are displayed on FPGA console
after PC finishes sending all data and closing the connection. Finally, total transfer size
and performance are displayed on FPGA console (receive performance) and Command
prompt (transmit performance).

Figure 3-11 shows the example of receive data test when data verification mode on FPGA is
disabled and dummy data is sent by PC. The left window is test result on FPGA console
while the right window is test result on Command prompt.

Figure 3-12 shows the example of receive data test when data verification mode on FPGA is
enabled and incremental data is sent by PC. Comparing to Figure 3-11, the performance in
the test environment is reduced when running by using incremental data instead of dummy
data.

Figure 3-13 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 FPGA console.
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Input 3 to run receive data test H FPGA console I—‘ Input parameter for server mode | « : User Input
t-++ TOELBBG-IP Receive Mode +++ 1 | P o " + : User Output
Enter transfer size {aligned to 512-bhit): 64 - @x3FFFFFFFC@ =) |BxFFFFFFF D P

nable data verification : [B] Disable [1] Enable

uouon
NS N

nput mode : [@] Client [1] Server
un_test application on PC by following command
cpdatatest c t

@R Command |:‘| Call TCPdatatest with recommended parameters b
1

c:\swﬁtcpdatatest C t 192.168.100.42 ceeee 68719476672 @

ait Open connection ...

onnection apened [Start Sending without Data pattern in Client mode

Bend @ Byte Recv 3597 MByte Display recommended IP: 192.168.100.42:60000

Bend @ Byte Recv 7216 MByte parameters and wait Waiting for connection ...

Bend @ Byte Recv 18792 MByte port opened by client System connected

Q) Sending Data Size

3.595 GB

g:gg gzg: E::: gggﬂ ngﬁg: 7.217 GB ;_Lnlsplay transfer size every second

Send @ Byte Recv 68088 MByte 10.797 GB )

Connection closed 60.991 G5

Receive data conmpleted 64 566 6B Display performance after completing to
68- 147 &8 transfer all data and connection is closed

Total tx transfer size = @ 512-hit ) e )

Total rx transfer size = 1073741823 512-bit pending Data Rate: 3582.50 MByte(s)/Sec
Total = 68.719[GB] , Time = 19182[ms] , Transfer speed = 3582[MB/s]

- i - {5
Total = B[B] , Time = 19182[ns] ., Transfer speed = B[MB/s] :E{: Spend 19.18 Second(s) for Sending 68.719 Gsyte(s)\],)

Figure 3-11 Receive data test without data verification

FPGA console + : User Input
Input parameter to enable data verification l ¢ : User Output
++ TOE1BAG-IP Receive Mode +++ | PC Command Prompt
nter transfer size (aligned to 512-hit): 64 - Bx3FFFFFFFCA =) BxFFFFFFFCBl
nahle dgta verification : Eg} gisable {i] Enahle =; i\‘ — .
nput mode : [0 ient eprver = ommand Prom . _
un test application on PC by following command \_/ 1CaIITCPdatatest to generate incremental data()a\
Fepdatatest c t 192.168.108.42 60000 63719476672 C:\Si>tcpdatatest ¢ t 192.168.100.42 60000 687194766721

ait Open connection ...

. i ith i i
Connection opened Start Sending with Data pattern in Client mode

Bend @ Bute Recu 2629 MByte i 00108, 19992100000
Bend @ Byte Recv 5275 MByte alting Tor CD””E; won ...
Bend B Byte Recv 7916 MByte System connecte
Sending Data Size ...
Bend @ Byte Recv 63298 MByte 2.629 GB
Bend @ Byte Recv 65924 MByte 5.275 GB
Bend @ Byte Recv 68559 MByte 7.926 GB
Connection closed
Receive data completed 63.355 GB Performance may be reduced when
65.985 GB generating incremental data
Total tx transfer size = @ 512-hit 68.624 GB (s

Total = B[B] , Time = 26864[ms] , Transfer speed = B[MB/s]

Spend 26.86 Second(s) for Sending 68.719 GByte(s)
Total rx transfer size = 1873741823 512-hit Sending Data Rate: 2636.67 MByte(s)/Sec
Total = 68.719[GB] , Time = 26@64[ns] , Transfer speed = 2636[MB/s]

Figure 3-12 Receive data test when enabling data verification
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FPGA console

Input parameter to
enable data verification

¢ : User Input
¢ : User Output

++ TOE1BBG-1P Receive Mode +++
ter transfer size (aligned to 512-hit): 64 - Bx3FFFFFFFCO
ahle data verification : [@) Disahle [1] Enable
nput mode : [8] Client [1] Server
un test application on PC by following command

cpdatatest ¢ t 192.168.1008.42 60000 68'?19476672

ait Open connection ...
onnection opened

end @ Byte Recv 3437 MByte
end @ Byte Recv 6846 MByte
end @ Byte Recv 108326 MByte

end @ Byte Recv 58834 MByte
end @ Byte Recv 62285 MByte
end @ Byte Recv 65778 MByte

Error message when
nnection closed verification is failed

RROR: Data verification failed
eceive data completed

Total tx transfer size = @ 512-hit
Total = @[B] , Time = 19851[ms] , Transfer speed = B[MB/s]

Total rx transfer size = 1073741823 512-hit
Total = 68.719[GB] , Time = 19851[ms] , Transfer speed = 3461[MB/s]

[ PC Command Prompt

>_@xFFFFFFFCO
> B&¥ Command Prompt

‘ Call TCPdatatest to send dummy data ‘

C:\SW>tcpdatatest ¢ t 192.168.100.42 60000 68719476672

Start Sending without Data pattern in Client mode
IP: 192.168.100.42:60000
Waiting for connection ...

System connected

Sending Data Size ...
3.437 GB
6.849 GB
10.333 GB

58.889 GB
62.342 GB
65.839 GB

Spend 19.85 Second(s) for Sending 68.719 GByte(s)
Sending Data Rate: 3462.29 MByte(s)/Sec

Figure 3-13 Receive data test when data verification is failed
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3.5 Full duplex Test

Select ‘4’ to run full duplex test to transfer data between FPGA and PC in both directions at
the same time. User inputs test parameters on FPGA console and on PC Command prompt.
“tcp_client_txrx_40G” application is called on PC to send and receive data by using the
same port number. The sequence to run the test is shown as below.

1) On FPGA console, input four parameters in full duplex test.

a) Input transfer size: Unit of transfer size is byte. Valid value is 0x40 - Ox3F_FFFF_FFCO.
The input must be aligned to 64. The input is decimal unit when input only digit number.
User adds “Ox” to be a prefix for hexadecimal unit. This value must be equal to total
transfer size, set on test application.

b) Input packet size: Unit of packet size is byte. Valid value is 64 — 8960. The input must
be aligned to 64. The input is decimal unit when input only digit number. User adds “Ox”
to be a prefix for hexadecimal unit.

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 transfer as Server mode.

2) If all inputs are valid, the recommended parameters to run test application on PC are
displayed. Next, “Wait Open connection ...” is displayed to wait the application on PC
running.

3) On Command prompt, input test parameters following the recommended value. There
are four parameters for “tcp_client_txrx_40G”.
>> tcp_client_txrx_40G <server |IP> <server port> <bytelen> <pattern>
a) Server IP: Input the same value as IP address of FPGA
b) Server port: Input the same value as port number of FPGA
c) BytelLen: Total transfer size in byte unit. Input the same value as “Input transfer size” of

step la).

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

4) After running the test application, the port is created. During transferring data, current
transfer size is displayed on FPGA console and Command prompt every second.

5) “Send data complete” is displayed on FPGA console after finishing sending data,
receiving data, and closing the connection. Finally, total transfer size and performance
are displayed on FPGA console and Command prompt.

Repeat Step 4) — 5) as forever loop until the user enters any keys on FPGA console and

then enters “Ctrl+C” on Command prompt.

As shown in Figure 3-14 - Figure 3-15, transfer performance when running full duplex
without data verification shows better performance than the test with data verification.
Running without data verification takes less PC resource. The left window is the test result
on FPGA console while the right window is the test result on Command prompt.

Note: There is an issue when running tcp_client_txrx_40G application on some Windows10
versions. The performance is much reduced. The results displayed in Figure 3-14 and
Figure 3-15 use Windows10 Pro version1909. While using Windows10 Pro version2004 or
20H2, the performance is less than 200 MB/s.
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+ : User Input

Input 4 to run full duplex test

H FPGA console }—' Input parameter for server mode ‘

+ : User Output

+++ TOE100G-IP Full-duplex Mode +++

nable data verification
Input mode

Enter total size (aligned to 512-hit)
Enter packet size (aligned to 512-hit): 64 - 8960
: [8] Disable [1] Enable
Iil Server

:_[@] Client

: 64 - Bx3FFFFFFFCA

un test application on PC by Follnw1ng conmand

cp_client_txrx_48G 192.168. 103 42 60008 68719476672 @

Input any key to stop the test

ait Open connection ...

2

onnection opene

tart data transferring

end 2193 MByte Recv 2234 MByte
end 4236 MByte Recv 4320 MByte
end 6296 MByte Recv 6428 MByte

end 64339 MByte Recv 65653 MByte
end 66399 MByte Recv 67759 MByte
end 68719 MByte Recv 68719 MByte
end data complete

Display recommended
parameters and wait
port opened by client

lait Close connection ...
Connection closed

5

Total tx transfer size = 1073741823
Total = 68.719[GB]

Total »x transfer size = 1073741823
Total = 68.719[GB] , Time

, Time = 32528[ms]

= 32528[ms]

512-hit

512-bit

, Transfer speed =

,» Transfer speed = 2112[MB/s]

2112[MB/s]

IMput any Key to stop the test

ait Open connection ...
[Connection opened

| PC Command Prompt
Call tcp_client_txrx_40G with recommended parameters
i3

:\SW>tcp client txrx 408G 192.168.1080.42 60000 63719476672 @
[3@@ Start Full-Duplex Check @@@
Server: 192.168.100.42, 68008, Vrf: DIS
[INFO] Waiting for connection ... (j)

System connected

Display transfer size

Rcv: 2189.80 MB,Snd: 2227.88 MB every second

Rcv: 4233.ee MB,Snd: 4314.e0 MB

Rcv: 6296.80 MB,Snd: 6426.88 MB

Rcv: 64387.80 MB,Snd: 65768.08 MB

Rcv: 66453.8@ MB,Snd: ©67811.80 MB

Rcv: 68719.86 MB,Snd: 68719.86 MB

pen econd(s) for sending MByte(s)
[INFO] Sending Data Rate: 2184.83 MByte(s)/Sec
[INFO] Spend 31.45 Second(s) for receiving 68719 MByte(s)
[INFO] Receiving Data Rate: 2184,83 MByte(s)/Sec
[INFO] Waiting for connection ... {5
Display performance after

completing transferring all data
and the connection is closed

Figure 3-14 Full duplex test without data verification

Input 4 to run full duplex test

+++ TOE18BG-IP Full-duplex Mode +

nable data verification
[nput mode
un test application on PC by fol

cp_client_txrx_40G 192.168.100.42 60000 6871947667

[nput any key to stop the test

lait Open connection ...
onnection opened

tart data transferring

end 1324 MByte Recv 1325 MByte
end 2655 MByte Recv 2656 MByte
Send 4004 MByte Recv 4685 MByte

end 65192 MByte Recv 65193 MByte
end 66342 MByte Recv 66344 MByte
end 67738 MByte Recv 67732 MByte
end data complete

Mait Close connection ...
Connection closed

Enter total size (aligned to 512-hit) :

nter packet size (aligned to 512-
: [@] Disable [1] Enahle
[1] Sevver =

FPGA console

++
hit): 64 - 8960

: [8] Client
lowing command

Enable data verification

¢ : User Input

64 - Bx3FFFFFFFCO =

v

=)
=)

5
Total tx transfer size = 1073741823 512-hit
Total = 68.719[GB] , Time = 5B[s] , Transfer speed = 1354[MB/s]
Total wx transfer size = 10873741823 512-hit
Total = 68.719[GB] , Time = 5B8[s] , Transfer speed = 1354[MB/s]

¢ : User Output

‘ PC Command Prompt

B¥ Comman{ Call tcp_client_txrx_40G by using increment pattern

3
C:\SW>tcp_client_txrx_48G 192.168.100.42 6eeee 68?19476672

166@ start Full-Duplex Check @@@
Server: 192.168.100.42, 6eeee, Vrf: EN

[INFO] Waiting for connection ...
System connected

1323.08
2655.6ee
4ees.ee

MB
MB
MB

Rev:
Rev:
Recv:

1323.8@ MB,Snd:
2655.0@ MB,Snd:
4005.60 MB,Snd:

65252.0@ MB,Snd:
664@5.6@ MB,Snd:

65252.e@
66485 .68

MB
MB

Rev:
Rcv:

|___Rcv: 67705.00 MB . Snd: £7795.00 MB
[INFO] Spend 56.72 Second(s) for sending 68719 MByte(s)

[INFO] Sending Data Rate: 1355.81 MByte(s)/Sec
[INFO] Spend 58.72 Second(s) for receiving 68719 MByte(s)
[INFO] Receiving Data Rate: 1355.01 MByte(s)/Sec

5
[INFO] Waiting for connection ...

Input any key to stop the test

Mait Open connection ...
Connection opened

Figure 3-15 Full duplex test with data verification
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3.6 Pingreply Test

Figure 3-17.
FPGA console

+++ [CMP Ping reply Mode +++
Press any key to exit Ping te

st

CPU ready to process
Ping command

Select ‘5’ to run Ping reply mode. After selecting this menu, “Press any key to exit Ping test”
is displayed on the console as shown in Figure 3-16. After that, user can type “ping <FPGA
board IP address>" command on Command prompt to start Ping command test, as shown in

Figure 3-16 Ping reply mode res

ult on FPGA console

‘ PC Command Prompt

+ : User Input
+ : User Output

Reply from 192.168.100.42: hytes=32
Reply from 192.168.180.42: hytes=32
Reply from 192.168.100.42: hytes=32
Reply from 192.168.160.42: hytes=32

P" command request
c:\SWfping 192.168.108.42. | = quest [ |

time{ins TTL=255
time{ims TTL=255
time{ims TTL=255
time{ims TTL=255

Ping statistics for 192.168.100.42:

¢\

Ping reply from FPGA

Packets: Sent = 4, Received = 4, Lost = v o7 1055/,
Approximate round trip times in milli-seconds:
Minimun = Bms, Maximum = @ms, Average = Bms

Figure 3-17 Ping command result on PC

User can exit this menu by pressing any key(s) to the console. After that, main menu is

displayed as shown in Figure 3-18.

+++ [CMP Ping reply Mode +++

| FPGA console |
e — |

Press any key to exit Ping test

Ping reply mode terminated

-— TOEIBBG IP menu ——

Main menu after
exiting Ping test

[11 : Reset TCPIP parameters
[2] : Send Data Test (TOEIP

[8] : Display TCPIP parameters

-> Target>
[3]1 : Receive Data Test (Target -> TOEIP)
[4] : Full duplex Test (TOEIP <-> Target)
[5] : Ping reply Test (FGPA <{-> Target)

Figure 3-18 Main menu is displayed after exit the Ping test
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4 DHCP demo

Before running DHCP demo, Test PC must be prepared to perform a DHCP server. In this demo,
the application “dhcpsrv” (version 2.5.2) is applied for running on Windows OS. After that, prepare
the test environment as described in “dg_toeudpl00gip_fpgasetup_xilinx” document. When
finishing downloading configuration file to FPGA, the main menu of DHCP test is displayed. The
menu for testing the fast port connection by TOE100G-IP has the same operation as Ping test.
Please see more details from topic 3.1 - 3.5. This topic describes only menu [5] Release IP
address. The details of running DHCP demo are described as follows.

Note: When running DHCP demo, FPGA IP address is not allowed to be assigned by user to avoid
the conflict with FPGA IP address that is assigned by DHCP.

4.1 DHCP Server Setting

The procedure to run DHCP server software interface as shown in Figure 4-1.

ata (D:) » dhepsnv2.5.2

Name - Welcome to the DHCP configuration wizard X

wwwroot

P
f A\
L= exe | |
A dhepsrvexe [ 1@ ) oy Welcome to the DHCP configuration wizand
Q‘ dhcpwiz.exe g~ @’
| readme.txt The DHCP configuration wizard will help you to

configure the DHCP server. Please press next to start
the configuration.

Written by Uwe A. Ruttkamp

(1b)
I Next > T/ Cancel |

Figure 4-1 DHCP server software

1) From the installation package, user selects “dhcpwiz.exe”. After the software wizard is
displayed, click “Next >” to start DHCP server configuration.
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Network Interface cards

Please select the network card you want to run the DHCP server on:

IP-Address

00.00
0.0.00

Name
Local Area Connection” 10
Wi-Fi

192.168.100.25
Bluetooth Network Connection

Ethemet 18 192.168.11.38

It is not recommended to run DHCP server on a network card
which already has DHCP enabled.

< Back

Eks:ahled
Enabled
Enabled

| DHCP
7 Enabled
( 2a Frabled

bled

Refresh

2b)

Next > Cancel

Writing the INI file

You are now ready to write the INIfile. Please hit finish to complete the configuration.

After that you can run the dhepsrv.exe program to execute the DHC

P server.

INI File: [D:\dhepsrv2. 5 2\dhepsev ini

INI File content:

[SETTINGS]
IPPOOL_1=192.168.100.26-254
IPBIND_1=192.168.100.25
AssociateBinds ToPools=1
Trace=1

DeleteOnRelease=0
Expired Lease Timeout=3600

[GENERAL]

[ Overwrite existing file

INIfile successfully written

This message is shown

after creating INI file < Back

C
a)

e

/‘\
4b )
New> \ _Cancel

—

Configuring DHCP for Interface X
Network Interface Definition
Name: Ethemet 19
IP Address: 192.168.100.25
1/‘-\
Configuration 3a
1P-Pool 192 . tes . 100 Jodl | - [54
Lease Time: 1 Day -
[ Delete expired leases in intervals of 3600 seconds
¥ Trace
DHCP Options ... | Advanced ... |
N
3b )
< Back Next > Cancel |
DHCP configuration completed x

You are now ready to start the DHCP server. You have the option to run the server as
a Windows service and it is recommended to add firewall exceptions to enable all
communications of the DHCP server.

Service Firewall exceptions

__
- s |

L

-
L E TS Mot installed Status: INcl configured
[T Run DHCP server immediatly Ve % Admin
(5
\_
< Back Firush Cancel |

Figure 4-2 DHCP server configuration

2) Select the network interface that is connected to FPGA board. In this demo, the
connection which uses 192.168.100.25 is applied. After that, click “Next >” to continue the

next step.

3) Assign the IP address range that is allowed to assign to DHCP client. The example sets 26
to be the first IP address for DHCP client. After that, click “Next >” to continue the next

step.
4)

Click “Write INI file” to create the script file to run the server. The message “INI file

successfully written” is displayed after clicking the button. Next, click “Next >” to continue

the next step.
5)

run after allowing the software for admin mode.

7-Jul-23

Click “Admin” for entering the administration mode. The DHCP server software is able to
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DHCP Server - X 'DHCP Server - X
Service g 7;\) Fireweall Iewcept'rons Ir./-é\;' Service Firewall exceptions
| Install : - Configure \'\D/ :
N Remove |
b | 52 |
r Stop r
DHCP server is initialized

E it Exit |

Figure 4-3 DHCP server software running

6) Click the “Configure” button in the Firewall exceptions block. Then, the status of Firewall
exceptions is changed to “Configured”.

7) Click the “Install” button in the Service block and then click the “Start” button in the Service
block. After that, the Status is changed to “Running” and the DHCP server is initialized.

More details about the DHCP server software are provided from the website.
https://www.dhcpserver.de/cms/
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4.2 DHCP test

4.2.1 Boot menu
Please prepare test environment following the FPGA setup document. However, the system
boot-up procedure is slightly different in the last step because the boot menu for IP address
assignment by DHCP is displayed.
Note: Please make sure that the DHCP server is run, as described in topic 4.1, before
continuing the next step.

¢ :UserInput
4 : User Output

FPGA console

+++ TOE188GIP DHCP Demo [IPUer = 1.11 +++

Default client parameters for

Latest DHCP Client parameters | DHCP operation is displayed
MAC address #x0PP1020304085 | on boot-up screen
IP addrqss 192.168.1008.42

.{;nm 7208 [s] 1
ress 'x’ to skip parameter setting
Initializing DHCP operation Start DHCP operation

C Tote DHCP 1 by using default
omplete operation 7
Obtained DHCP parameters parameter (Input x’)
Server IP address = 192.168.100.25 |
Client IP address 192.168.100.42
Client Lease time = 7200 [s] DHCP parameters after
completing the operation

Start TOE1@@8GIP inititalization
Input mode : [B] Client [1] Server [2]1 Fixed MAC => [J

Input ‘0’ to initialize’

+++ Current Network Parameter +++
a in client mode

Window Update Gap

Re;erse Packet - EE?EL¥

Mode = N

FPGA MAC address = 9x80918203@4@5 Default TOE100GIP
FPCA IP = 192.168.100.42 | parameter displayed after
FPGA port number = 68000 finishing DHCP operation
Target IP = 192.168.1088.25 1

Press *x’ to skiprparamet:r setting@Resetby using
IP initialization complete default parameter

[ "
——— TOE1@@G-IP menu ——— \m'_
@1 :

Display TCPIP parameters
[1]1 : Reset TCPIP parameters
[2] = Send Data Test (TOEIP -> Target>
[3]1 : Receive Data Test (Target —> TOEIP)
[4] = Full duplex Test <(TOEIP <-> Target>
[51 : Release IP address

Figure 4-4 Message after system boot-up of DHCP test

1) The default parameters for IP address assignment by DHCP is displayed. User enters ‘X’
to start DHCP operation by using the default parameters. If other keys are set, the menu
to change DHCP parameters are displayed, similar to menu [5] (Release IP address).
After that, the DHCP operation is started.

2) After DHCP operation is completed, the parameters assigned by DHCP server are
displayed on the console.

3) The menu to start TOE100G-IP initialization is displayed. Input ‘0’ to start TOE100G-IP
initialization in client mode (asking PC MAC address by sending ARP request). After that,
the default parameters for TOE100G-IP are displayed on the console.

4) User enters ‘X’ to skip parameter setting for using default parameters to run TOE100G-IP
initialization. If user enters other keys, the menu for changing parameter is displayed,
similar to menu [1] (Reset TCPIP parameters).
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4.2.2 Release IP address

Select ‘5’ to release IP address of FPGA that is assigned by DHCP server. This menu can be
used to change FPGA MAC address or FPGA IP address. When finishing IP release
process, “Release IP address completed” is displayed, as shown in Figure 4-5.

++ 4+ +++
elease a ress complete

Latest DHCP Client parameters

MAC address = BxBBBA1020308485

IP address = 192.168.180.42

Lease time = 72808 [s]

Press ‘x' to skip parameter setting:

Figure 4-5 Release IP address complete

After that, it returns to the boot menu to display the latest DHCP parameters on the console.
User enters ‘X’ to use the same parameters for the DHCP operation. Other keys are entered
to change some parameters. There are three parameters to set in this menu.

1) MAC address: This parameter is the FPGA MAC address. Default value is
0x000102030405. To change the parameter, input 12 digits of hex value. Add “Ox” as a
prefix to input as hex value.

2) IP address: This parameter is the preferred IP address requested to DHCP server. If the
DHCP server allows the FPGA to use this IP address, it will be assigned to the FPGA IP
address. Otherwise, the DHCP server assigns other value to be the FPGA IP address.
The default value is 192.168.100.42. To change the requested parameter, input a set of
four decimal digits is separated by “.”. The valid range of each decimal digit is 0-255.

3) Lease time: This parameter is the requested lease time in second unit that sent to DHCP
server. However, the final value is determined by DHCP server. Default value is 7200
second. The valid range is 600 (decimal unit) - OXFFFFFFFF (hex unit).

Note: According the DHCP protocol, OXFFFFFFFF is reserved for infinite lease time.

Each parameter is verified by CPU. The parameter is updated when the input is valid. If the
input is not valid, the parameter does not change. After user inputs all parameters, the CPU
starts the DHCP operation using the assigned parameters. If the DHCP operation is
completed, the parameters that the DHCP server set to the FPGA are displayed. The
parameters may be different from the requested parameters if the DHCP server changes it.
Three parameters are displayed on the console.

1) Server IP address: The IP address of DHCP server.

2) Client IP address: The IP address that is assigned to be the FPGA IP address.

3) Client Lease time: The IP address lease time assigned by DHCP server in the second unit.
User needs to perform the release IP address before this lease time is run out.
Note: The demo does not implement the timer to check lease time. If auto release must
be implemented, please add Timer to the test system.

After completing the DHCP operation and displaying DHCP parameters, the message “Start
TOE100GIP initialization” is displayed. Finally, the CPU automatically starts the Reset
TCPIP parameters process to reset and re-assign the TOE100G-IP and its parameters, as
shown in Figure 4-6.
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Release IP address

+++ Release and reset IP address +++
Release IP address completed

Latest perameters

Latest DHCP Client parameters
MAC address = BxBP0A102030405

IP address = 192.168.100.42

Lease time = 7200 [s]

TEss 0 skip parameter se
Input FPGR MAC address

Input not ‘x’ to
change parameter
in I

Input FPGA IP address : ~ Input valid value to
Invalid input: Parameter not change — change parameter
Input IP address lease time :m —

Initializing DHCP operation — |

Input invalid value

Complete DHCP operation to use same value

DHCP Client parameter is updated hy Server
Obtained DHCP parameters

Server IP address = 192.168.100.25
Client IP address = 192.168.100.26
Client Lease time = 86400 [s] Display the parameters after

completing the DHCP operation

S TOELAAGIP i itali . -
Input mode : [@] Client [1] Server [2] Fixed MAC =>

+++ Current Network Parameter +++
Window Update Gap

Reverse Packet = EHHBLE
Eggﬁ MAC add. - gL{f;g:%S‘l‘ESGG
address = Bx
FPGA IP - 192.168.199.26}"‘*“’ parameter
FPGA port number = 60000
Target IP = 192.168.16808.25
Target port number = 60001

Press ’x’ to skip parameter setting:x
IP initialization complete

—— TOE188G-IP menu ———

Standard IP reset procedure

[B] : Display TCPIP parameters

[1]1 : Reset TCPIP parameters

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

Figure 4-6 Re-initialize the DHCP operation
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5 Revision History

Revision Date Description
1.0 27-May-22 | Initial version release
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