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TOE10G-IP Multisession Demo Instruction
Rev1.0 8-Nov-16

This document describes the instruction to show 10Gb Ethernet data transfer between FPGA
board and PC. PC can run up to eight test applications for transferring data through eight sessions
at the same time. Packet size in the demo is not Jumbo frame size.

1 Environment Setup
As shown in Figure 1-1 - Figure 1-3 to run TOE10G-IP full duplex demo, please prepare
1) FPGA Development board (KCU105/VC707/ZC706)
2) PC with 10Gigabit Ethernet support or 10Gigabit Ethernet card
3) 10 Gigabit SFP+ Copper Cable (DAC) or 2x10-Gigabit SFP+ Transceiver with Optical
cable for network connection between FPGA Development board and PC
4) micro USB cable for programming FPGA between FPGA Development board and PC
5) Test application available on PC: “tcpdatatest.exe” provided by Design Gateway

10G Ethernet Card

i1 (811 5
8x'tcpdatatest.exe’

IP:192.168.7.25
i VIVADO!

LED[3:0]

Micro USB
Cable for JTAG_ :

B =
10 Gb SFP+ DAC
Cable @ SFP#0

......

TP92.168.7.42 °
Port: 4000-4007

|

Figure 1-1 TOE10G-IP Multisession Demo Environment Setup on KCU105
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Figure 1-2 TOE10G-IP Multisession Demo Environment Setup on VC707
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10G Ethernet Card

168.7.25
i VIVADO*

10 Gb SFP+ DAC
Cable @ SFP#0

Micro USB . e, e
Cable for JTAG
=

Figure 1-3 TOE10G-IP Multisession Demo Environment Setup on ZC706

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+ DAC cable
http://www.netgear.com/business/products/switches/modules-accessories/axc761.aspx

[3] PC: Motherboard Z170-K, 32 GB RAM, 64-bit Windows7 OS, CPU i7-6700K@4.00 GHz
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2 Demo description

Up to eight sessions can be operated at the same time for sending or receiving data with PC.
Each session can be set transfer direction from 4-bit GPIO DIPSW on FPGA board. One bit is
used to set for two sessions as follows.

ZC706/KCU105

— . S S S s S . S S——— S—

Figure 2-1 4-bit DIPSW in the demo

GPIO ON OFF

SW
1 Port#4000 and #4001 receive data from PC | Port#4000 and #4001 send data to PC
2 Port#4002 and #4003 receive data from PC | Port#4002 and #4003 send data to PC
3 Port#4004 and #4005 receive data from PC | Port#4004 and #4005 send data to PC
4 Port#4006 and #4007 receive data from PC | Port#4006 and #4007 send data to PC

Table 2-1 4-bit DIPSW Definition

4-bit LED is used to show hardware status. The definition of LED on FPGA development
board is described in Table 2-2.

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

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

1/R BLINK: Timeout is found in | Normal operation
some session.

2/C N/A N/A

3/L ON: Connection of some | No operation
sessions are established

Table 2-2 LED Definition
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3 Demo setup

To set up the demo, please follow these steps.

1) Insert jumper to enable SFP+ (J17 for ZC706, or J6 for VC707/KCU105), as shown in
Figure 3-1.

Insert Juinpnr at JJ17 =

- ..-[r B
LS = ',.', al "_-Z e

Figure 3-1 Insert jumper to enable SFP+

2) Set up board option

a) For ZC706 board only, set SW11="00000" to configure PS from JTAG and set

SW4="01" to connect JTAG with USB-to-JTAG interface, as shown in Figure 3-2 -
Figure 3-3.

SW11

i
=

jusg|

¥
=
=
L=
=
=0
@
L
o
i
=3

m - R
Figure 3-3 SW4 setting to use USB-t0-JTAG on ZC706 board
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supply to FPGA development board.

4) Insert 10-Gigabit SFP+ DAC or SFP+ transceiver with optical cable between FPGA

development board and PC.

SFP+ DAC Cable

Figure 3-4 SFP+ cable connection

5) Setup network setting on PC, following Topic 3 in “dg_toelOgip_instruction_xilinx”

document.
6) Power on FPGA development board.

7) Open iMPACT/Vivado to download bit file to FPGA development board, as shown in Figure

3-5.

SFP+ Transceiver
+ Optical cable

£, 1SEMPACT (P.68d) - [Boundary Scan] =10 x|
1% Fie Edit View Operaions Output Debug Window Help =18 x|
IDPEgbbxumsm: a=7lre
MPACT Flows 08 x
#- 5@l Boundary Scan EEIRR
i [2] SystemAcE i
i |2] Create PROM File (PROM File Formatter) i |
# |2] webTalk Data L =£m|mr- ‘
Zyng7000_arm_dap xcTz045
zyng?000_arm d... toel0gmultitest_..
¥ il 7 TDO
MPACT Processes +0858 X
! @ Boundary Scan |
Console 08 x
'2': Programmed successfully. _‘..I
1 | 2

E -Caﬁbiem Ermfsl_!\_\_ Wamingsl

|| Configuration ﬂmgimtmﬁ-sa-m | 10000000 ﬂ'||- s

Figure 3-5 Programmed by iMPACT
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% Vivado 2015.4.1

| Hardware Manager - unconnected

T |® Mo hardware target is open.| Open target
/ qﬁdware ||lL Auto Connect
V|\//Q\DO Productivity. Multiplied. AX=EE PN  cecentTeces
2. Open target -> Auto Connect
1. Click Open Hardware Manager e "
| i OpenNew Target...
Tasks
1::1:}' =h ** Harsware Mana [ locabost/xinx_tcf/Diglent/2 1025 1839559
i, ; il
4 " . @ Thereare | Program device. Refreshdeven
Manage [P | Dpen Har dviare Manager Xiinx Td Store _ o L""' ums 1
i Bl W
S=ERIHE 5. l::llck Program device ->
) . Mame Staws  FPGA model
# Program Device ﬁ =- §i focalhost (1 Connected
= [llo xdinx_tcfiDiglent/210251839559 (2) Open
Selact a bitstream programming fie and download it to your hardware @ arm_dap 0 (0 M
device, You can optionally select a debug probes file that corresponds ‘ | 3 &
to the debug cores contained in the bitstream programming file. §F XADC (System Monitor) |
3. Select FPGA device
Btstream fle: | D:/Temp/TOE 10GMutTest_2C706.5] = mﬁwi to program bit file
- 4= = )
fie: l=
Debug probes I 7 @ 27045 1 |
[¥] Enable end of startup check :
1 XcTR045_1 1
Program [ Part: wCTz045
L ——— —_— iD code; 23731093 o om
4, Click “..." to select Programming file
start FPGA programming Stans: Progri
Programming file:  emp/TOE 10GMUETest_2C706.bit m
Probes fie: [a)

Figure 3-6 Proqramrhed by Vivado

8) Press StartSW at Center-SW as shown in Figure 3-7 to initialize parameter in system, and
then LEDO will turn on, as shown in Figure 3-8. Now system is ready to transfer data.

ZC706

Figure 3-7 Center-SW on FPGA board
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VC707 | KCU105

Figure 3-8 LED Status after push StartSW

Note: Demo transfer performance depends on Test PC performance within user platform
that is high enough to send and receive 10-Gigabit data through Ethernet.
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4 Run the demo

Please confirm that LEDO status now is ON to confirm that IP completes initialization process.
In this reference design, “tcpdatatest” application is called in client mode to establish the new
connection and send/receive data with the server which is implemented by TOE10G-IP. More
details to run send or receive data test in each session are described as follows.

4.1 Send data test
This topic describes the step to run data sending test from FPGA to PC. Transfer size is fixed
to be 32 GB. User can run up to eight sessions at the same time by running eight
“tcpdatatest” with setting port number to be 4000 — 4007. DIPSW of selected port must be
set to ‘0’ for send data test.

Type following command to run “tcpdatatest” in this test.
>> tcpdatatest ¢ r 192.168.7.42 <4000-4007> 0 1

LED3 will turn on to show that port 4000-4007 is established. On PC console, total transfer
size will be displayed every second. Test performance will be displayed after end of
operation.

Figure 4-1 shows the example when running send data test by using Port#4000. DIPSW bit
1 must be set to ‘0. Performance is about 1/4 times of standard demo because the IP in this
demo uses only 4Kbyte buffer size while standard demo uses 64 Kbyte buffer size.

Port number: Valid value = 4000 - 4007

B CAWindows\system32icmd.exe / = Eon
e =

D:\Share tcpdatatest ¢ » 192.168.7.42 (4888)8 1 |

Start R ivi ith Dat tt in Client d
1P: 192.168.7.42:4080 oo Port 4000-4001: FPGA -> PC

Haiting fow connection ...
System connected

s b, Bimes. 64 I ) z
233.200 MB T T 5 ON C'&K SDAOE
465.126 MB 2

I =
= ! |
nmE Ll
34.314 CB & IH - A S e

Spend 142 _88 Second{s) for Receiving 34.368 GByted{s)
Receiving Data Rate: 248.48 MByted{s) Sec

D:sShare’_

L m ¥

Figure 4-1 Send data test by using Port#4000 and DIPSW setting
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Figure 4-2 shows the example when running send data test by using 8 sessions (Port 4000
—4007) at the same time. Bit1-4 of DIPSW must be all set to ‘0’. Performance in Figure 4-3
for one session is about 145-147 MB/sec, so total performance is about 1160 MB/sec.
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Figure 4-3 Performance when run send data test using 8 sessions at the same time
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Figure 4-4 shows the example when running send data test by using 4 sessions (Port 4000
— 4003) at the same time. Performance of one session is about 216-223 MB/sec which is
about 10% less than running only one session in Figure 4-1.
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Figure 4-4 Performance when run send data test using 4 sessions at the same time
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4.2 Receive data test
This topic describes the step to run the test to receive data from PC. User can set total
transfer size from application. Up to eight sessions can run at the same time by running eight
“tcpdatatest” with setting port number to be 4000 — 4007. DIPSW of selected port must be
set to ‘1’ for receive data test.

Type following command to run “tcpdatatest” in this test.
>> tcpdatatest ¢ t 192.168.7.42 <4000-4007> <byte length> 1

LED3 will turn on to show that port 4000-4007 is established. On PC console, total transfer
size will be displayed every second. Test performance will be displayed after end of
operation.

Figure 4-5 shows the example when running receive data test by using Port#4000. DIPSW
bit 1 must be set to ‘1’. Performance is about 1/4 times of standard demo because the IP in
this demo uses only 4Kbyte buffer size while standard demo uses 64 Kbyte buffer size.

Port number: Valid value = 4000 - 4007 Transfer length = 34.36 GByte
LY ri

BN COWindows\systern32\crmd. exe \ / | = ]

P———
:\Share Jtcpdatatest ¢ t 192.168.7.42 (4000)34359738368)1 |
e ———

jpa—
tart Sending with Data pattern in Client mode
IP:- 122.168.7.42:406808
aiting for connection ...
System connected
Port 4000-4001: PC -> FPGA
Sending Data Size ...

247_464 MB :
1223 -

" ON &K SLA0
33.655 GB ~1 B W B
33.983 GB i1 & 8 &8
34.150 CB

J
L]

Spend 137.68 Second<s) for Sending 34.368 GBuytedsl e=
Sending Data Rate: 246.14 MByte<s)-Sec d g 8

D=sShare x
Figure 4-5 Receive data test by using Port#4000 and DIPSW setting
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Figure 4-6 shows the example when running send data test by using 8 sessions (Port 4000
—4007) at the same time. Bit1-4 of DIPSW must be all set to ‘1’. Performance in Figure 4-7
for one session is about 146-150 MB/sec, so total performance is about 1168 MB/sec.
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pead 229.02 Second€s) Tor Sending 34,368 GRytets) |
ending Data Rate: 149.51 Allytedsdsfec a:

pond 232.62 Second(s) for Sending 34.368 Gilytad{sc)
niding Data Race: 147.71 MBytelsd fec

Figure 4-7 Performance when run receive data test using 8 sessions at the same time
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Figure 4-8 shows the example when running send data test by using 4 sessions (Port 4000
— 4003) at the same time. Performance of one session is about 195-197 MB/sec which is
about 20% less than running only one session in Figure 4-5.

TR =)

; B
34.843 GB  pgrformance = 195-197 MB/sec for 1 session

pend 175.58 Second<{z} for Sendin 34.368 GByteds>
ending Data Rate: 195.78 Hﬂyte(s%/g

i

:nSharel_ =

pend 174.86 Second{s) for Sending 34.368 GBytedls>
ending Data Rate: 197.48 HByteds)-Sec

NEhare>

ending Data Rate: 195.28 HByta(s)/Sac‘

m

:“Share > x

Enend 175.27 Second(s> For Sending 34.36@ GBytes)

ending Data Rate: 196.84 HBytedls> Sec

7]

:\Share > =

Figure 4-8 Performance when run receive data test using 4 sessions at the same time
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4.3 Send and Receive data test

User can set 4-bit DIPSW to be different value to run send and receive data test by using

different port number.

Figure 4-9 and Figure 4-10 shows the test result when running send and receive data test by
using two and eight sessions sequentially.

[

ﬁ CMWindows\system32homd. exe

B CiWindows\system 3 crmd.exe

:\Share Jtcpdatatest c » 192.168.7.42 4008 0 1 |

tart Receiving with Data pattern in Client mode
IP: 192.168.7.42:4888

aiting for connection ...

System connected

eceiving Data Size ...
253.958 HB
4797772 MB
784855 HBE
938.899 MB

’D:\Share)[;cpdatatest c t 192.168.7.42 46084 34359738368 1|

Start Sending with Data pattern in Client mode

IP: 192.168.7.42:48084
aiting for connection ... Port 4004-4005: PC -> FPGA

System connected

FQNC&K5040¢

1ll

Sending Data Size ...
281.327 MB
488 .556 MB
6@1.883 MB
861.112 MB

34125 Port 4000-4001: FPGA -> PC

pend 154.88 Second(s? for Receiving 34.368 GByteds?
eceiving Data Rate: 221.85 MBuyte{s) Sec

Pend 167.25 Secondis) for sending 34.368 GOytels?
ending Data Rate: 285.44 HByteds)>-Bec

:xShare?>

:xShare>_

Figure 4-9 Send/Receive data test using two sessions

o
FPGA->PC Performance = 145-148 MB/sec for 1 session
J4-252 GH

p.u.a 236,32 Secondizd for Receivin
:Rn:nlu‘um Data Kate: 14%5.3% HBytedn

34,360 GBytolsd k

% rsec

ol TIH.65 S!:#ﬂd(ﬂ? Far Rocoiwin,

B g 34.368 CEyrodz)
cedving Data Rate: L40.97 MBytels r-/Sec

Port 4006-4007: PC ->» FPGA
Port 4004-4005: PC -> FPGA

Port 4000-4001: FPGA -> PC

Lpend 232,88 Second(s) For Receivin

24,368 GRytatad
Focodving Data Rate: 148.18 HBytedis
|

3 rgec

E
Port 4002-4003: FPGA -> PC

47,37 MBytetsd

pand 233.16 Sninnﬂ<=) for ih:l!.ul'!s' 'H 368 GHyrelz)
caiving Dats Rate:

EBpand 217.74 Secondz} far Sonding
Eending Data Hate: 157.88 MByteds

34.360 GByteds)

Somec”

|

pend 282.18 Second(s) For Sendin
ending Data Rate: 1701,

l

lg 34.368 GEyeelsk
WE Hbytels) Sae

pend IBY. 7@ Sacond{z) For Sondin
ending Data Rate: 16%.43 HBytels

F

PC->FPGA Performance =

z 34.368 GHytedsy
Bee

pend 2086 .82 Second{a} For Bendin

34,368 GBytels)
ending Data Rate: 166.13 AByteds

Sosoe”

157-170 MB/sec for 1 session

Figure 4-10 Send/Receive data test using eight sessions
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5 Revision History

Revision Date Description
1.0 8-Nov-16 Initial version release
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