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TOE1G-IP Demo Instruction

Revl.3 19-Oct-16

This document describes the instruction to run TOE1G-IP for transferring data between FPGA
development board and PC through Gigabit Ethernet. This demo can select to run with supported
and not supported Jumbo frame PC.

1 Environment Setup

As shown in Figure 1-1 - Figure 1-4, to run TOE1G-IP standard demo, please prepare

1) FPGA Development board (StratixlV GX/CycloneV E/ArriaV GX Starter/Arrial0 SoC
board)

2) Quartusll Programmer

3) PC with Gigabit Ethernet support

4) Ethernet cable (Cat5e or Cat6) for network connection between FPGA development board
and PC

5) USB-AB cable (StratixIV GX/CycloneV E/ArriaV GX Starter board) or micro USB cable
(Arrial0 SoC board) connecting between FPGA development board and PC for FPGA
programming

6) “send_tcp_client.exe” and “recv_tcp_client.exe”, provided by Design Gateway, which are
test application available on PC

“irecv-tep-chient’ ‘send_tcp_client’

Ethernet

Quartusll 12.1 Cable

| orlater

JTAG
IP-192.168.11.25 Programming

Figure 1-1 TOE1G-IP Demo Environment Setup on StratixlV GX board
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IP:192.168.11.25
Ethernet
Cable

JTAG
Programming

=] StartSW
= ‘raov-tep-ctient' ‘send_tcp_client’ —

o Ethernet
uartusll 12.1 Cable
% orlater

JTAG

IP:192.168.11.25 Programming

IP:192.168.11.42

Figure 1-3 TOE1G-IP Demo Environment Setup on ArrlaV GX Starter board
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Ethernet cable IP:192.168.11.25

IP:192.168.11.42

(I

fos Micro USB
Cable

& JTAG Programming

Figure 1-4 TOE1G-IP DemoEnvironment Setup on Arrial0 SoC board
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2 Demo description

There are two test modes, i.e. sending mode and receiving mode between FPGA
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 FPGA
development board. The definition of DIPSW and LED on FPGA development board are
described in Table 2-1 and Table 2-2.

Table 2-1 DIPSW Setting Definition

DIPSW ON OFF

Bit 1 Sending mode by using non-Jumbo frame | Sending mode by using Jumbo frame
(1460 bytes) (8960 bytes)

Bit 2 Sending mode Receiving mode

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

Table 2-2 LED Definition

LED ON/BLINK OFF

0 ON: IP initialize complete Not complete.
Please check that StartSW (PB0O SW) 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:
- Cable lost detection is not available on ArriaV GX and CycloneV E board.
- 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, 4 GB data will be transferred from FPGA development board to PC, and
“recv_tcp_client.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. 1460 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) TOE1G-IP within FPGA development board initializes system parameters 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 FPGA development board, and
waits data sending from FPGA.

3) TOE1G-IP starts to send 4 GB data to PC while PC verifies receiving data that is correct.

4) After all data are transferred, TOE1G-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 FPGA development board. By using
“send_tcp_client.exe” operating on PC, data will be sent out until total number of transferred
data equal to setting value. This test can run as 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 FPGA
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. LED3 will blink if error data 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 FPGA development board, and
then start transferring all ‘0’ or increment data out until complete.

3) TOE1G-IP receives data and verifies data if enable.

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

5) TOE1G-IP sends acknowledgment to close connection. This mode will run only one 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 [P Setting

= = - )
4 Local Area Connection Properties = | Intemet Protocol Version 4 (TCP/APvA) Properties [E@
Networking | " General
Conrect uging, You can get IP settings assigned automatically if your network supports
= T n this capability. Otherwise, you need to ask your netwark administrator
LF  IntellR) 82579V Gigabit Metwork Connection for the appropriate IP settings.
_) Obtain an IP address automatically
Thiz connection uzes the tollowing items: © Use the Folowing IP address:
7 ™ - :
vl 5% Client for Microsoft Netwaorks IP address: 192 168 . 11 . 25
| /B 005 Packet Scheduler
¥l /3L File and Frinter Sharing for Microsolt Networks Subnet mask: 255 , 255 . 295 . 0|
Wl -2 |ntemet Protocol Version 6 [TCPAPE]

Wl & Link-Layer Topology Discovery Mapper 120 Driver

Wl s Link-Layer Topology Discovery Respondss

Default gateway:
Intemet Protocol Version 4 [TCRARPw4) ' =

Olbtan DNS server address automatically

@ Lise the Following DNS server addresses:

Descnption Alernate DHS server:

Trangmizzion Control Protocol/lntemet Protocol. I'I_'}e deiau!l

wide area network protocol that provides communication — : :
across diverse interconnected networks., _| Valdate settings upon exit Advanced. ..

I Ok I[ Cancel J

oK Htamdi

Figure 3-1 IPv4 Setting

- Open Local Area Connection Properties of test connection, as shown in left window of
Figure 3-1.

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

- Set IP address = 192.168.11.25, and Subnet mask = 255.255.255.0, as shown in right
window of Figure 3-1.
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3.2 Speed and Frame Setting

4 Local Area Connection Properties [~  Local Area Connection lﬁ;
Networking i !

] You have made changes to the properties of this connection.
Connect using: i If you proceed your changes will be lost,

l;" Intel[R] 82579 Gigabit Metwark Connection

o you wish to proceed?

This connechion uzes the tallowing items:

& Clignt for Microsoft Networks
v g (o5 Packet Scheduler (S
w! .EI File and Printer Sharng for Microzoft Metworks
& |ntemet Pratocol Werzion B [TCPAPVE)
BN Intemet Frotocol Version 4 [TCP/IPyvd]
<& Link-Layer Topology Dizcoven) Mapper [/0 Driver
Wl s Link-Layer Topology Discovery Responder

Install, . | Upinztal | Properties

Description

Trangmission Control Protocol/intermet Protocol, The default
wide area network. protocol that provides communication
acrozs diverse interconnected netwarks.

T

Figure 3-2 Network Confiqure

- On Local Area Connection Properties window, click “Configure”, as shown in Figure 3-2.
- On Advance tab, Jumbo Packet = 9014 Bytes to enable jumbo frame, as shown in Figure
3-3.

- = B
Intel{R) 82579V Gigabit Network Connection Properties ﬂ

Teaming I VLANs | Driver I Details
General I Link Spesd | Advanced | Power Management

‘ inter Advanced Adapter Settings

Settings: Walue:

Gigabit Master Slave Mode . |9|]14 Bytes -
Intemupt Moderstion —|

Jumbi Packet
Large Send Cfload {IPv4) |
Large Send Offload (IPvE)

Locally Administered Address

Log Link State Event

Performance Options b [ Use Default I

Jumbo Packet

Enables Jumbo Packet capability for TCP/IP packets. In situations
where large packets make up the majority of traffic and
additional latency can be telerated, Jumbo Packets can reduce
CPU utilization and improve wire efficiency. .

|

m

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

Note: Changing this setting may cause a momentary
less of connectivity.

[ ok || Cancel
Figure 3-3 Jumbo Frame Setting
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- On Link Speed tab, select “1.0 Gbps Full Duplex” for running Gigabit transfer test, as
shown in left window of Figure 3-4.

- On Advance tab, Settings=Interrupt Moderation and Value= “Enabled”, as shown in right
window of Figure 3-4.

-

Y

[ e T s : =
Intel(R) 82575V Gigabit Network Connection Properties == Intel(R) 82579V Gigabit Network Connection Properties (=)
Teaming | _ VIANs |  Diver |  Detals | Teamng [ ViANs | Diver [  Dews |
(intel' seniamd Hie gt (intel)  advances adepter Seting:
Irtel(F) PROSet Version: 17.2.154.0
Link Status
@ Speed; 1.0Gbps/Full Duplex (EEE Capable)
delings. Yol
iqahil Master Sla » | |Enabled -
Speed and Duplex: ntermupt Moderation ]
Jurnbo Packet g
[ 1.0 Gbps Fuil Duplex - | Diagnostics... l Large Send Difioad (IFv4)
Large Send Oifload IPvE)
dentify Adapt Locally Admaistered Address
[ = ] Lag Link State Event e
,  Perfarmance Options “| | UseDefak |
Speed and Duplex Setting. By default, Intei® adapters are set  * -
to automatically detect and negotiate speed and duplex settings, it} uosaio ;
If the adapter fails to connect, you can set the speed and duplex Allow s the adapler to moderate inferrupts. w3
settings to match those of the link partner. B When a packet arrives, the adapter generales an interrupt, |
EEE Enabled: Displays "EEE Enabled” if this device has which alow s the driver fo handie the packe!. At greater link N |
negotiated an Energy Efficient Etharnat link with #s link partner, ! speeds, """T::l*"gf are '-‘-'““:;-m ";:H CPU utiization aiso =
3 increases resulls in poor sys ormance. When you
. :.:m:la_t:lffinw: temperature state if the adapter has a = enable hterrupt Moderation, the i ran is lower, and the
result is befter system performance. L
‘E\_g NOTE: Changing this setting may cause a momentary -

[ ok |[ cancel | [ ok ]| canel

Figure 3-4 Link speea and Jumbo frame setup

- For Intel LAN controller, Performance Options in “Advanced” tab should be set for better
performance as shown in Figure 3-5. “Interrupt Moderation Rate” in “Performance
Options” windows must be set to “Off".

-
Intel(R) 82579V Gigabit Network Connection Properties [
Teaming | VLANs: I Driver | Details
General | Lk Speed | Advanced —| Power Management - .
Performance Options ﬂ

‘ lntEI Advanced Adapter Settings Settings: Value:
Adaptive InterFrame Spacding Ioﬂ' vI
Flow Control
Intermupt Moderation Rate

Receive Buffers

Settings: | Transmit Buffers ‘
Intemupt Moderation I Proparties I
Jumba Packet ’ Use Defauit ]

Large Send Offload (IPv4)
Large Send Offload {IPvE) [ Interrupt Moderation Rate

| aﬂ]l{]mstg;dﬂﬂddm This sets the rate at which the controller moderates or delays the  *
generation of interrupts making it possible to optimize network
Prionty & W LA - throughput and CPU utiization. The Adaptive setting adjusts the
interrupt rates dynamically depending on traffic type and network |
Performance Options usage. Choosing a different setting may improve network and

| Configures the adapter to use settings that can improve adapter system performance in certain cenfigurations.
performance. Without interrupt moderation, CPU utilization increases at higher
data rates because the system must handle a larger number of

I OK I Cancel

M »

[ ok ][ conca |

Figure 3-5 Enable Interrupt Moderation
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4 How to run demo
Both Sending and Receiving demo requires same initial steps to set up hardware as follows.

- Connect USB-AB cable/micro USB cable from FPGA development board to PC and
connect power supply to FPGA board.

- Connect Ethernet cable between FPGA development board and PC.

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

- Power on FPGA development board.

- Open Quartusll Programmer and download SOF to FPGA development board, as shown
in Figure 4-1.

% Pragrammer -"C'Eﬁp'ét.-'TOEEII:P;I;est_'EfTiiféIteraﬁGEiiif':i'est - TOEPTest - [l:lutpu-f_ﬁ'Ei;"TOEjI:F';rESt.Edf.]* —
| File | Edit ‘iew Processing  Tooks  Window Help 5 Search albera;com .@

|,§, Hardware Setup...| LISE-Blaster [LISE-0] Mode: |JT.C'.G v| Progress: [ 1009 (mmi-ﬁﬁa]

[7] Enable real-time ISP ko allow background programming (For MAY IT and MAx Y devices)

. T T File Device Zhecksum IUsercode Program/ Werify
| et Skart Configure

output_Files TOEZIPTest, saf EP45iG230KF40 07569192 07569192 EI
<none = EPMZ210 ooooaooo <none:>

il Shop

ﬁ futo Deteck |
3 Delete
| (Y add File...

Al Save File

[ %F Add Device. ..

E‘Eu Lp
TDI

m

EP45Gx230KF40 EPMz210

TOi

il

Figure 4-1 Programmer Environment

- Check LED status on FPGA development board now and LEDO/1/3 are all turn off.
- Check 1G link status LED of PHY chip must be ON, as shown in Figure 4-2.
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Stratix IV GX

I
I
|
[
|
l
I
I

RX ™ 190 a 1_°_°.3

ENET LINK 1000 Ziil

Figure 4-2 Ethernet1000 LED Status

r
| CycloneV E
l
)33 4 | ENETLINK 10 2kl
D3 D2 0§ |
= ENET LINK 100 9 -
Ik S Ok T ; | < kil
I )
|

- Press StartSW at PBO-SW as shown in Figure 1-1 - Figure 1-4 to initialize system
parameter, and then LEDO will turn on, as shown Figure 4-3 - Figure 4-4 following
DIPSW/[1] setting.

Stratix IV GX Arrial0 SoC

CycloneV E
D31D30 DZD 025

ey

i
[
r
™
o
Lad

~

<2037 Iﬂ
-ﬂls

W
™M

—
m
o
[~
R

.

Figure 4-3 LED Status after press StartSW when DIPSW]J1]=0ON for non-Jumbo frame
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Stratix IV GX

Arrial0 SoC

i - L
R28 Mani

20

BD31D30D29
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L B

7N

iy ~
» N a
§ [ ] -
™ . c
. i vy

Figure 4-4 LED Status after press StartSW when DIPSW]J1]=0OFF for Jumbo frame

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 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.

4.1.1 Non-Jumbo frame mode

Set DIPSW[2] = ON to run Sending demao.

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

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

>> recv_tcp_client <FPGA IP address> <FPGA port number> <number of data in packet>
For example,

>> recv_tcp_client 192.168.11.42 4000 1460

Note: This demo fixes IP address, port number, and the number of data. So, please do not
change any value without vhdl code modification.

Test application displays current number of packet, and time usage with performance will
be displayed when complete each loop transfer, as shown in Figure 4-5.

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

EN Administrator: Command Prompt - recy_tep_client 192.168.11.42 4000 1450 =R ==

CrwSWirecv_tep_client 192.168.11.42 4808 1466

PE@ Start Receive Check (@@
Server: 192.168.11.42, 4888, Recv_Len: 1468

[INFO]1 Waiting for connection ...

s

m

System connected

81328

162688
244046
325397

2766106
2847395
2928952

[INFO1 Spend 36.28 Second<{s?} for receiving 48?5 MByte(s>
[INF0O1 Receiving Data Rate: 113.16 MBute<(s). Sec

[INFO]1 Waiting for connection ...

System connected

81348
162678
244856

Figure 4-5 Non-Jumbo frame Sending Demo
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Stratix IV GX Arria10 SoC

D31D30D
= 7

29028

2

Figure 4-6 LED Status when running Sending Demo with Non-Jumbo frame
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4.1.2 Jumbo frame mode

Set DIPSW]2] = ON to run Sending demao.

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

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

>> recv_tcp_client 192.168.11.42 4000 8960

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

Message during test operation and how to cancel operation are similar to Non-Jumbo
frame mode.

B Administrator: Command Prompt - recy_tep_client 192,168.11.42 4000 8960 = EcH <"

-

C:~SWirecv_tcp_client 192.168.11.42 4000 §968|

FEF Start Receive Check BREE
Server: 192_168.11_42, 4800, Recv_Len: 8968

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

13885
27987
41893

459278
4731°M

[INFO1 Spend 34.91 Second<s>» for preceiving 4095 MBytels)
[INFO]1 Receiving Data Rate: 117.32 MByte(s)-Sec i

[INF0]1 Waiting for connection ...
System connected

13695
27681
41539
55486
69425 i

m

1

Figure 4-7 Jumbo frame Sending Demo

Stratix IV GX Arrial0 SoC

o -
N ™ 4. ™
= [ - e

020" D21 D022 -D23

Figure 4-8 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] = OFF to run Receiving demo.
- Set DIPSW[3] = ON to disable verification module.
- Open “command prompt” on PC, and run “send_tcp_client” test application by following
command
>> send_tcp_client <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 1600 MByte data is transferred. Valid range of
transfer size is 1 — 262143.
0 Mode: ‘0- All ‘0’ pattern are sent for performance test.

For example,
>> send_tcp_client 192.168.11.42 4000 100000 O

- Test application displays “...” during transferring packet. Time usage with performance will
be displayed when complete data transfer, as shown in Figure 4-10.

BN Administrator Command Prompt EI@

r:\ﬂwﬂsend_tcp_client 192.168.11 .42 468060 18608680 E_l
7]

-

(L F

Figure 4-9 Command line for receiving demo on Performance test mode

BN Administrator Command Prompt EI@

PRR Start Send Check BRRE -

[SEPUEP: 192_168.11.42, 4808, Send_Cnt: 1AABAA,. Send Urf: DIS | |

[INFO1 Waiting for connection ... [
System connected

[INF0]1 Sending Package ...

[INFO] Spend 14.82 Second(s) for sending 1562 MByte(s>

[INFO1 Sending Data Rate: 111.42 MByte<s)- Sec

Figure 4-10 Receiving Demo on Performance test mode
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4.2.2 Verification mode
- Set DIPSW|[2] = OFF to run Receiving demo.
- Set DIPSW]3] = OFF to enable verification module.
- Open “command prompt” on PC, and run “send_tcp_client” test application by following
command
>> send_tcp_client <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 1600 Mbyte data is transferred. Valid range of
transfer size is 1 — 262143.
0 Mode: ‘1’- 32-bit increment data are sent for data verification.

For example,
>> send_tcp_client 192.168.11.42 4000 100000 1

- Test application displays “...” during transferring packet and time usage with performance
will be displayed when complete data transfer, as shown in Figure 4-12.

BN Administrator Command Prompt EI@

T:NEH}kend_tcp_plient 192.168.11 .42 468060 18608680 14
7]

-

(L I

Figure 4-11 Command line for receiving demo on Performance test mode

BN Administrator Command Prompt EI@

ck BRE m
|Eeruer: 192.168.11.42, 4908, Send_Cnt: 189808, Send Urf: EN |

F

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

[INFO]1 Sending Package ...

[INFO]1 Spend 13.92 Second<s} for sending 1562 MByteis)
[INFO1 Sending Data Rate: 111.66 MByte<s)- Sec

Figure 4-12 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 28-Aug-14 Initial version release
1.1 3-Dec-14 Change Internet controller model
1.2 18-Aug-16 Change IP name and support Arrial0
1.3 19-Oct-16 Support CycloneV E board
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