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TOE10G-IP Demo on KC705 Instruction

Rev1l.0 13-Jun-14

This document describes the instruction to run TOE10G-IP for transferring 10-Gb data between
KC705 development board and PC through 10Gigabit Ethernet. This demo can select to run with
supported and not supported Jumbo frame PC.

1 Environment Setup

As shown in Figure 1, to run TOE10G-IP send demo, please prepare

1) KC705 Development board

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

3) 2x10-Gigabit SFP+ Transceiver with Optical cable for network connection between KC705
Development board and PC
Note: In this demo,

4) micro USB cable for programming FPGA between KC705 Development board and PC

5) “send_tcp_client_10G.exe” and “recv_tcp_client_10G.exe”, provided by Design Gateway,
which are test application available on PC

SFP+ Transceiver

Jumper

T TxDisable
10G Ethernet Card

JTAG
Pragramming Micro USBE
Cable

IP:192.168.7.25

Figure 1 TOE10G-IP Demo Environment Setup

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

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

[2] 10-Gigabit SFP+ Transceiver: Avago AFBR-703SDZ
http://www.avagotech.com/pages/en/fiber_optics/ethernet/10_gbe/afbr-703sdz/

[3] Fiber Optical Cable: TE Connectivity 2105027-3
http://www.te.com/catalog/pn/en/2105027-3

[4] PC: Motherboard ASUS P8Z77-V, 8 GB RAM, 64-bit Windows7 OS
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2 Demo description

There are two test modes, i.e. sending mode and receiving mode between KC705
development board, running as TCP Server, and PC which running as TCP Client. Each
transfer mode requires different test application on PC and different DIPSW setting on KC705
development board. The definition of DIPSW and LED on KC705 development board are
described in Table 1 and Table 2.

Table 1 DIPSW Setting Definition

DIPSW OFF ON

Bit 1 Sending mode by using non-Jumbo frame | Sending mode by using Jumbo frame
(1456 bytes) (8960 bytes)

Bit 2 Sending mode Receiving mode

Bit 3 Receiving mode without data verification Receiving mode with data verification

Table 2 LED Definition

GPIO ON/BLINK OFF
LED
0 ON: IP initialize complete Not complete.

Please check that StartSW (SW6-CenterSW) has
already been pressed and confirm IP address setting
on PC that is correct.

1 BLINK: Operation timeout or | Normal operation

cable lost
2 Sending mode in Jumbo frame. | Sending mode in non-jumbo frame
3 BLINK: data verification is fail in | No operation

receiving mode
ON: Port is established.

Note:
- DIPSW setting must not be changed during operation.

More details about each test mode are follows.
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2.1 Sending mode
In this mode, 32 GB data will be transferred from KC705 development board to PC, and
“recv_tcp_client_10G.exe” application will operate on PC for data verification. If data value is
not correct, test application will show error message on console.

User can select two transfer packet sizes by DIPSW[1] setting, i.e. 1456 data byte for running
with not supported Jumbo frame PC, and 8960 data byte for running with supported Jumbo
frame PC. User can confirm this setting from LED?2 status.

The operation sequence for sending mode is follows.

1) TOE10G-IP within KC705 development board initializes parameters in system such as
Packet size, transfer size, MAC and IP address, and then waits open connection from PC.

2) Test application on PC opens connection to connect with KC705 development board, and
wait data sending.

3) TOE10G-IP starts to send 32 GB data to PC while PC verifies receiving data that is
correct.

4) After all data are transferred, TOE10G-IP sends packet to close connection.

5) PC sends acknowledge to close connection. Then, operation will run as loop from Step2)
to Step5) until operation cancelled.

2.2 Receiving mode
In this demo, data will be transferred from PC to KC705 development board. By using
“send_tcp_client_10G.exe” operating on PC, data will be sent out until number of transferred
data equal to setting value. This test can run on two modes, i.e. performance test and data
verification.

In performance test, all ‘0’ data will be sent out from PC and verification module within KC705
development board will be OFF for achieving best performance transfer. In data verification
mode, 32-bit increment data will be generated from PC and verification module will be ON for
data verification. LED error will blink if any error is detected. Verification ON/OFF within
hardware is set from DIPSW([3] while test application can be set as option value in command
line.

The operation sequence for receiving mode is follows.

1) Similar to Step 1) in Sending mode.

2) Test application on PC opens connection to connect with KC705 development board, and
then start transferring all ‘0’ or increment data out until complete.

3) TOE10G-IP receives data and verify data if enable.

4) After all data are transferred, Test application sends packet to close connection.

5) TOE10G-IP sends acknowledge to close connection. This mode will run only 1 time, not in
repeat loop like Sending mode.
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3 PC Setup

Before running demo, user needs to setup network setting on PC as follows.

3.1 IP Setting

- Lo

Networking | Shiaring |

Connect using:

10-Gb LAN connection

| ¥ Intel(R) Ethemet Server Adapter X520-2

This connection uses the following tems:

ey

] & Client for Microsoft Networkes

W 3005 Packet Scheduler

W J51 File and Prirter Sharing for Microsoft Networks
W] .+ |rtemet Protocol Viersion 6 (TCP/IPvE

b Link-Layer Topology Discovery Mapper [0 Driver
W - Link-Layer Topology Discovery Responder

Descnption

Transmission Control Protocol/Intemet Protocol, The default
wide area network protocol that provides communication
across diverse interconnected networks.

|

Figure 2 IPv4 Setting

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

") Obtain an IP address automatically

o
IP address:
Subriet mask: 255 . 255 ,

Default gateway:

Cbtain DNS server address automatically
@ Use the following DNS server addresses:
Preferred DNS server:

Alternate DNS server:

[ validate settings upon exit

- Open Local Area Connection Properties of 10-Gb connection, as shown in left window of

Figure 2.

- Select “TCP/IPv4” and then click Properties.

- Set IP address = 192.168.7.25, and Subnet mask = 255.255.255.0, as shown in right

window of Figure 2.
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3.2 Speed and Frame Setting

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

oF 5
_ L ntel(R) Bthemet Server Adapter X520-2 Do you wish to proceed?

This connection uses the following tems:
IEEI d Cliert for Microsoft Netwarks
¥ #5005 Packet Scheduler
%) File and Printar Sharng for Microsoft Networks
¥ s Intemet Protocol Version & (TCP/IPvE)
W] - Intemet Protocol Version 4 (TCP/1Pvd)
¥ - Link-Layer Topology Discovery Mapper /O Driver
[V -2 Link-Layer Topology Discovery Responder

Allows your computer to accass resources on a Microsoft
network

[ ok ][ el ]

Figure 3 Network Configure

- On Local Area Connection Properties window, select “Client for Microsoft Networks”, and
then click “Configure”, as shown in Figure 3.
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o7
pad V2 (IPvE)
Locally Administered Address
Log Link State Evert
Perormance Options

Priority & VLAN

arge Send
Large Send

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

@ HOTE: Changing this setting may cause a momentary
i05% of connectivity.

-~

-

Link Speed and Duplex Ssttings

i

Intel{R) PROSet Version: 19.151.0

Link Status
@ Speed: 10.00 Gbps./Full Duplex
Speed and Duplex:
| Identfy Adapter.. |

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

Temperature: Displays temperature state if the adapter has a
temperature sensor,

SFP+ Modules: =

T

] | cancel

| ox

Figure 4 Link speed and Jumbo frame setup

- On Advanced Tab, select “Jumbo Packet” and then set Value to “9014 Bytes” for Jumbo
Frame support or set value to “Disabled” for non-Jumbo Frame support, as shown in left

window of Figure 4.

- On Link Speed, select “10 Gbps Full Duplex” for running 10-Gigabit transfer test, as shown

in right window of Figure 4.
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( intel) Advanced Adapter Settings “

Profie: | Standard Server -
Low Latency Intermupts
Settings: Enebles adapters to bypass interrupt moderation and immediately =
Intermupt Moderation - I Properties | generate an interrupt when ceriain TCP packeis arrive, allowing | |
the system to handie the packet more quickly. Cerlain applications

Large Send Offload V2 (IPv4) will have faster access to network data because of the reduced

data iatency. |

Jumbo Packet 3 e
Large Send Offload V2 {IPvE) ‘

] )
| |
I |
a st Address @ NOTES: =
- e = Ifthis option is enabled, system CPU utiization may =
| - |
L Performance Options - | oK ] [ 2, _‘]
| Configures the adapter to use settings that can improve adapter - e
performance. ﬂ
L |
| |
* l | Use for these TCP ports:
| |
| |
[ ok || cance |
Ad
H T
. Configures which packets bypass interrupt moderation and -
trigger immediate interrupts.
Use for packets with TGP Any ncoming packet wihthe | = |
PSH flag: TCP PSH flag willtriggeran | |
immediate interrupt. The PSH
fiag is set by the sending
device.
Lo J[ cond |

Figure 5 Performance Options

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

- On “Performance Options” window, select “Low Latency Interrupts” and click “Properties”
button.

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

- Click “OK” button to save and exit all setting windows.
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4 How to run demo

Both Sending and Receiving demo requires same initial steps to set up hardware as follows.

- Insert Jumper to pinl-2 at J4 connector to enable SFP+, as shown in Figure 6.

- Connect micro USB cable from KC705 development board to PC, and connect power
supply to KC705 board.

- Insert SFP+ transceiver with optical cable to SFP on KC705.

- Insert another SFP+ transceiver with optical cable to PC.

- Set up network setting on PC, following Topic 3.

- Power on KC705 development board.

- Open IMPACT and download bit file to KC705 development board, as shown in Figure 7.

& File Edit View Operations Output Debug Window Help
=4 S R g TN

iMPACT Flows

| | Right click device to select operations
#-5a Boundary Scan ETIER
-~ |=] SystemACE 2
'=| Create PROM File (PROM File Format..,

i [2] WebTalk Data

MPACTProcesses <O & X| XeTk325t

Available Operations are: bypass

| @ Boundary Scan

Console
I INFO:iMPACT - Using CsehdapterBSDevice
D INFO:iMPACT:501 — '"1': Added Device xc7k325t successfully.

[E] console @ Errors |_ﬂ~, Wam'rngs|

\Configuration |Digilent JTAG-SMT1 (10000000 | |

Figure 7 Programmer Environment
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- Press StartSW as shown in Figure 1(SW5) to initialize parameter in system, and then
LEDO will turn on, as shown in Figure 8 and Figure 9 following DIPSW[1] setting.

Figure 9 LED Status after push StartSW when DIPSW[1]=ON

Now system is ready to transfer data. The step to test Sending and Receiving data is
described in next topic.

Note:

- Transfer performance on the demo depends on Test PC performance to send and receive
data through 10-Gigabit Ethernet
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4.1 Run Sending Demo

Sending demo will operate in loop and user needs to cancel the application to stop the test,
so the logic will hang to wait TestPC acknowledge.

4.1.1 Non-Jumbo frame mode

- Set DIPSW]2] = OFF to run Sending demo.

- Set DIPSW[1] = OFF and confirm that LED2 status is OFF.

- Open “command prompt” on PC, and run “recv_tcp_client_10G” test application by
following command
>> recv_tcp_client_10G <FPGA IP address> <FPGA port number> <number of data in
packet>
For example,
>> recv_tcp_client_10G 192.168.7.42 4000 1456
Note: This demo fixes IP address, port number, and number of data. So, please don’t
change any value without vhdl code modification.

- Test application displays current packet number during transferring and time usage with
performance will be displayed when complete each loop transfer, as shown in Figure 10.

- User can cancel operation by pressing “Ctrl+C”.

IC:\SW}recu_tcp_client_1@G 192.168.7.42 4000 1456 |

| BR@ Start Receive Check BPER
Server: 172.168.7.42, 4888, Hecv_Len: 1456

[INFO] Yaiting for connection ...
System connected

18272978 kBytedis>

38563 MByte(s)
31564 HMByte<s>
a MH gl
[INFO]1 Spend 31.57 Second<s? for receiving 32767 MBytedls
[INFO] Receiving Data Rate: 1888.23 MBuyted{s>»- Sec

[INFO] Yaiting for connection ...
System connected

263734 kByte<sd

Figure 10 Non-Jumbo frame Sending Demo

Al GPIO LEDS

Figure 11 LED Status when running Sending Demo with Non-Jumbo frame
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4.1.2 Jumbo frame mode

|
I EE

o e

![IN

Set DIPSW[2] = OFF to run Sending demo.

Set DIPSW|[1] = ON and confirm that LED status is ON.

Open “command prompt” on PC, and run “recv_tcp_client 10G” test application by
following command

>> recv_tcp_client_10G 192.168.7.42 4000 8960

Note: This demo fixes IP address, port number, and number of data. So, please don’t
change any value without vhdl code modification.

Test application displays current packet number during transferring and time usage with
performance will be displayed when complete each loop transfer, as shown in Figure 12.
User can cancel operation by pressing “Ctrl+C”.

SWXrecu_tcp_client_18G 192.168.7.42 4900 8960 |

Start Receive Check PRER
ver: 192.168.7.42,. 4888, Recv_Len: B96H

F0O1 Waiting for connection ...
System connected

1152384 kByte<(s2
2368581 kByte<{s)
3584385 kByte<s2
4794379 kByte{sd
|
28141 MByte<s>
29882 MByted{s>
38275 MByte<s?
31464 MByted{s>
32657 MBytelsD

[IN
[IN

FOl1 Spend 28.63 Second<s> for receiving 32767 MButels>
FO1 Receiving Data Rate: 1288.38 MByte<s)-8ec

[IN

FO1 Waiting for connection ...
System connected

1216285 kByte<s>
2433628 kByte(sD

Figure 12 Jumbo frame Sending Demo

Figure 13 LED Status when running Sending Demo with Jumbo frame
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4.2 Run Receiving Demo

4.2.1 Performance test mode
- Set DIPSW]2] = ON to run Receiving demo.
- Set DIPSWI3] = OFF.
- Open “command prompt” on PC, and run “send_tcp_client_10G” test application by
following command
>> send_tcp_client_10G <FPGA IP address> <FPGA port number> <transfer size in
16kbyte unit> <mode>
o Similar to Sending demo, IP address and port number cannot change without hdl
code modification.
0 User can set transfer size in 16kByte unit which is buffer size in test application. In
this example, 2097152 means 32 GBytes data is transferred. Valid range of
transfer size is 1 — 2097152.
0 Mode: ‘0- All ‘0’ pattern are sent for performance test.

For example,
>> send_tcp_client_10G 192.168.7.42 4000 2097152 0

- Test application displays “...” during transferring packet and time usage with performance
will be displayed when complete data transfer, as shown in Figure 15.

send_tcp_client_18G 192.168.7.42 460060 2097152 @

t_Send Checl REE
t [192.168.7.42, 4888, Send_Cnt: 2897152, Send Urf: DISI

[INFO]1 Waiting for connection ...
System connected

ILINFO1 Sending Package ...

[INFO] Spend 28.83 Second{s> for sending 32768 MBytelz>
[INFO]1 Sending Data Rate: 1225.69 MBytedsz >~ Sec

Figure 15 Receiving Demo on Performance test mode
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4.2.2 Verification mode
- Set DIPSW]2] = ON to run Receiving demo.
- Set DIPSW[3] = ON to enable verification module.
- Open “command prompt” on PC, and run “send_tcp_client_10G” test application by
following command
>> send_tcp_client_10G <FPGA IP address> <FPGA port number> <transfer size in
16kbyte unit> <mode>
o Similar to Sending demo, IP address and port number cannot change without vhdl
code modification.
0 User can set transfer size in 16kByte unit which is buffer size in test application. In
this example, 100000 means 32 Gbytes data is transferred. Valid range of transfer
size is 1 — 2097152.
o0 Mode: ‘1’- 32-bit increment data are sent for data verification.

For example,
>> send_tcp_client_10G 192.168.7.42 4000 2097152 1
- Test application displays “...” during transferring packet and time usage with performance

will be displayed when complete data transfer, as shown in Figure 17.

:i192.168.7.42, 4888, Send_Cnt: 2827152, Send _Urf: EN I

[INFO]1 Waiting for connection ...
System connected

ILINFO1 Sending Package - ..

[INFO1 Spend 28.38 Second<s) for sending 32768 MByteis)
INF0O1 Sending Data Rate: 1214.21 MByted(s)~-Sec

Figure 17 Receiving Demo on Verification mode

- LEDS3 will blink if any error data detects from Verification module.
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5 Revision History

Revision Date Description
1.0 13-Jun-14 Initial version release
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