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TOE10G-IP Multisession Demo Instruction

Rev1l.0 18-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 to run the demo, please prepare

1) FPGA Development board (Arrial0 SoC development board)

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

10Gb SFP+ DAC
Cable @ Port#A

(007 (0T

JTAG
Programming

~ ResetSW

e - B
1= -27?3

7‘:
llul

GPIO LED

Figure 1-1 TOE10G-IP uItisession Demo Environment Setup on Arrial0 SoC board

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.
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Figure 2-1 4-bit DIPSW in the demo

DIPSW OFF (Logic="1) ON (Logic='0")

5 Port#4000 and #4001 receive data from PC | Port#4000 and #4001 send data to PC
6 Port#4002 and #4003 receive data from PC | Port#4002 and #4003 send data to PC
7 Port#4004 and #4005 receive data from PC | Port#4004 and #4005 send data to PC
8 Port#4006 and #4007 receive data from PC | Port#4006 and #4007 send data to PC

Table 2-1 4-bit DIPSW Definition

Figure 2-2 4-bit LED to show demo status

4-bit LED is used to show

hardware status. The definition of LED on FPGA development

board is described in Table 2-2.

LED ON/BLINK OFF
0 ON: IP initialize complete Not complete.
Please check that StartSW (S3) has already been
pressed and confirm IP address setting on PC that is
correct.
1 BLINK: Timeout is found in | Normal operation
some session.
2 N/A N/A
3 ON: Connection of some | No operation
sessions are established
Table 2-2 LED Definition
18-Nov-16
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3 Demo setup

To set up the demo, please follow these steps.

1) Connect micro USB cable from FPGA development board to PC, and connect power
supply to FPGA development board.
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Power Cable to J3&

Figure 3-2 Power cable connection

2) Insert 10-Gigabit SFP+ DAC or SFP+ transceiver with optical cable between SFP+ Port A
and PC.

SFP+ Transceiver
+ Optical cable

SFP+@PortA

L] L] e

Figure 3-3 SFP+ cable connection

3) Setup network setting on PC, following Topic 3 in “dg_toelOgip_instruction_altera”
document.
http://www.dgway.com/products/IP/TOE10G-IP/dg_toelQqgip_instruction_altera_en.pdf

4) Power on FPGA development board.
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5) Open “Clock Controller” application which is provided in Arrial0 SoC release package.
Select Si5338(U50) tab, and set CLK3 value to be “322.265625". Click “Set” button to
program clock to be 322.265625 MHz, as shown in Figure 3-4.

@ 5}0:1: f?ﬂr;sﬁt:ﬂu.- =

/ANO[S RYAN,

| sisaerua2) | sisaanquag | SisaEUSD)

Register Freguency (MHz) D Dizable Al
GLKD | 435000000 cLKO | 125000000 " Disable CLKO
CLikt | 270000314 ekt | 270000314 P csetde LA

G | e CLK2 | 99993806 [ pisable CLK2
CLK3 322 265625 cLKS Il Disais 4K

F_wco: 2578123000 MHz
Defout | | Read | | set 1| impon

Meszages

Connected to the target

Figure 3-4 Reference clock programming

6) Open Quartus Programmer, select SOF file, and program file to FPGA development board,
as shown in Figure 3-5.

L=

File Edit VMiew Processing Tools Window Help @ °|

. Hardware Setup... | | USB-Blasterl [USB-1] Mode: [JTAG |

H mmmwmwwwwmm

I%_] File Device Checksum Usercode Program’ Verify Blank- Examine Security | Erase
#-i Start Configure Check Bit c
T DJTOE10G-IPTestiTOET... 10as066n340e2sge2 1029F052 FFFFFFFF ] = = F ]
—‘"”l <nones SOCVHPS 00000000 <nones |55 B B E B
<none= 5M2210Z 00000000 <nones E = E = ] | &)
Ml <none= 5M2210Z 00000000 <nones E 14 = E ] 5]
¥ Deiste |
P Add File... | | | 2

|

:
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:
:
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:_’ﬁﬂﬁ_’ﬁw

LA

Figure 3-5 Program SOF File
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7) Press StartSW at S3 position as shown in Figure 3-6 to initialize parameter in system, and
then LEDO will turn on, as shown in Figure 3-7.

“HTCO VDHOOUT
Figure 3-7 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 ‘ON’ 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

5 must be set to ‘ON’. 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

-

BB C\Windows\systern3Zicmd.exe / Efﬂ:

:\Share\Pat\SH%cEdatatest c » 122.168.7.42 5433323 1 I Port 4000-4001: FPGA > PC

tart Heceiving with Data pattern in Client mode
IP: 192.168_.7.42:-4088

aiting for connection ...

System connected

Receiving Data Size ...
188.556 HMB
367.192 MB
552.361 HMB
735.433 HB

o gy
i
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spend 152.18 Second<s?» for Receiving 34.368 GByte<lsl
eceiving Data Rate: 225.98 MByteds ) Sec

L FPGA3 ¥ =

sShavesPatsSWr o

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. Bit5-8 of DIPSW must be all set to ‘ON’. Performance in Figure 4-3
for one session is about 127-143 MB/sec, and total performance is about 1046 MB/sec.

B COWind s\ iystemIBiomd e - tepdatitest ¢t 192.169.7.42 8390 343557 383601 IE=NIENS
1.319 GH 5
1.476 GB
1.632 GB ¢ —
1755 G | W Cowmndomiystem3ticmi.eve - tepdataterk ¢ TISRIGH 742 S001 3359130360 1 [a e
% GH i-114 -
2.219 GB 12267
74 G 12422 GB o~ —
b 1o GB | BN C\Windoms\system32\cmc exs - trpdatatest £t 192168742 4002 34354138368 1 I
21856 GB 12641 GB %
3l816 GB 1299 CB TR
31175 GB 2.154 GB 1.36% €8 o ==
Fadalom g-igz gg 1.523 OB | [ CAWIndowiytem3Ticmd e - b CUI9RI66.T AT 4003 TS T35360 1 o | @ i
30653 GB 22615 GB 12978 ¢ | [ B66.124 AB |
3.p13 G 2978 CB 11936 ¢ 1.621 CB R
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Figure 4-3 Performance when run send data test using 8 sessions at the same time
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about 10% less than running only one session in Figure 4-1.

BB CAWindowsisystem3Z\emd. exe = |[ B |3 l

GB Performance = 194-198 MB/sec for 1 session

pend 175.

eceiving

42 Second{s> for Receiving 34.368 GByte{s>
Data Rate: 195.87 MByteds)-Sec

m,

pend 172_.77 Second(s> for Receiving 34.368 GByte!(s>
eceiving Data Rate: 198.88 HMByte{s)>-Sec

pend 174.72 Second(s) for Receiving 34.368 GByte(s)
eceiving Data Rate: 196.66 MByte(s)./Sec

m

pend 176.83 Second(s? for Receiving 34.368 GByte<(s)
eceiving Data Rate: 194.31 MByte(s).Sec

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 194-198 MB/sec which is

m

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 ‘OFF’ 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 5 must be set to ‘OFF’. 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
B ChWindowshsystern38emd,exe . \ / “ = l }

e ——
D:\Share\Pat\SW}tcpdatatest ¢ t 192.168.7.42 (4808)04359738368 )1 |
p—— e

Port 4000-4001: PC -> FPGA
ntart Sending with Data pattern in Client mode
IP: 192_.168.7.42:48008

Waiting for connection ... —
System connected i 1 “ f ! !

Sending Data Size ... “ K TDAOS8

236.7278 MB
473.956 MB
llllllli

12345678

33.624 GB Dk A EEELELE
33.875 GB SRR R R
94143 W O —~NMO —~NM

IV o o o =

pend 138.84 Second(s? for Sending 34.368 GBytedlsd o
=X

ending Data Rate: 247.48 MByte{s)- Sec

v o
A O
1 el =

twSharvesPat~SWr_

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. Bit5-8 of DIPSW must be all set to ‘OFF’. Performance in Figure
4-7 for one session is about 148-158 MB/sec, and total performance is about 1221 MB/sec.

B CVWindowalsystem TThemd i - tepdutatest ¢ 192108747 8900 14359738362 1 = e |
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g:%gg Eg i'z:; gg W CA\WindowrinstemIZiemd.ene - topoatatert ¢ £ 19216 TAZ 400F 34T3TTIA300 1 = | B e
@856 GB 1.841 GB|[ 1.053 GB -
1816 GO 1996 GB 1218 CB
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5 #a3 Gi 4812 OB 31181 6B (215 on 135 o || 593.494 AD Port 4004-4005: PC -> FPGA
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e e Jam g iw {36 an 1057 CF | W CAWindowystemITicmid eve - tepdatytest ¢ ¢ 190160, 4 006 34358730540 1 == ::f
. : 437 4 1.164 GB | 498,934 HE
<oan on PR 3 233 gg T 5590 on 1.39 GB 39031 Wi Port 4002-4003: P
. G 4,937 G 1115 GB .133 GH 7,368 GB 1.4% GB Me.L26 D (T = e -
0199 GR 5 Bag Gh 7 G -295 GB 2.5368 CH 1.632 GB 939.524 HE [- AWinderan’ I exe 192168, 4399739368
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; 51398 oB 4.500 GB 5 G - 1 187 GB 5
61677 GI 5lkes G 4237 ¢B 7B cB||  3lees cB -1 cB 11334 cp | 502-014 B Port 4000-4001: PC -> FPGA
.B37 GB £33 On 4891 GB 1915 B 37168 6B .57 6B trad1 Gp || 736.19@ mE
6,798 GH 5_.B66 GO 5.848 GB 4.871 GB 3.316 GO A4 GR 1626 GO BYL.298 MB v
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Figure 4-6 Receive data test when running 8 sessions at the same time

Performance = 148-158 MB/sec for 1 session

34.287 68 Total performance = 1221 MB/sec
34,328 GB

Spend 217.25 Becond(z) For Sending 34.368 GBytels)
Sending Data Rate: 158.16 Mgts(sgxeuc

: pond 226,95 Secandisd For Svnﬁin§ . 368 GRytedsd
ending Data Rate: 151.48 MByte{=X-Sec

pend 225.7% Secondis} For Sumling 34,360 GByeeis?
ending Data Hate: 152.17 Miytels)sSec

pond 225,41 Secondis? For Sund.lng F4.368 GBytolz? |
onding Data Rate: 152.44 AByte{=)<Boc 1

pend 220,82 Secondis? for 8nndtn§ 34,368 GRyteds)
ending Data Rate: 155.68 MBytolz}sScc

| pond 230.86 Sccondis? for Sending 34.360 GByteds>
| ending Data Kate: 148.83 MByte{s2-<Sec

pond 229.82 Second(z} for Gondimg 34,368 GByteds)
wnding Data Rate: 149.51 MHyte(sdsfec

pend 219.27 Second{z) for Sending 34.368 GHytefs)
Ending Data Rate: 156.70 MByte{s S See

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 215-222 MB/sec which is
about 10% less than running only one session in Figure 4-5.

B CWindows\systern32\ernd.exe E‘ﬂ@ 1

33-028 S8 Performance = 215-222 MB/sec for 1 session

BT

pend 154.77 Second<{s> for Sending 34.368 GByte<(s)
ending Data Rate: 222.81 MByted{s)- Sec

M

i
pend 159.12 Second<{(s?» for Sending 34.368 GByte{s)
ending Data Rate: 215.94 MByte(s)>-Sec

e

Epend 159.808 Second<s? for Sending 34.368 GByte(s)
ending Data Rate: 216.11 MByted(s>- Sec

m

pend 156.69 Second(s) for Sending 34.368 GBytedls)
ending Data Rate: 219.29 MByte{(s)>/Sec

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.

B Ci\Windowshsystem 328\ cmd.exe. B CAWindowshsystern3Zicmd.exe
t:=\Share\Pat\SWIItcpdatatest c r 172.168.7.42 4008 @ 1 t::\sha»e\Pat\su]tcpdatatest c t 192.168.7.42 4004 34359738368 1]
tart Receiving with Data pattern in Client mode tart Sending with Data pattern in Client mode
IP: 192.168.7.42:4P08 IP: 192.168.7.42:4084 il '1" I ‘
aiting for connection ... aiting for connection ...
System connected System connected
Receiving Data Size ... i i
285.868 MB Beg%;l}gzgaﬁg -
381.238 MB 411.842 MB
562.826 MB 612.368 MB
743.989 MB 817.887 MB
33.762 GB 33.818 GB
33.994 GB 34.818 GB
34.218 GB 34.238 GB
pend 182.32 Second(s) for Receiving 34.368 GByteCsd|iSpend 164.52 Second(s> for Sending 34.368 GByte(s)>
eceiving Data Rate: 188.46 MByte{s)-Sec ending Data Rate: 288.85 MByte(s)/Sec
l]):\Share\Pat\SW)_ I]]:\Share\Pat\SW)_ Port 4000-4001: FPGA -> PC

Port 4004-4005: PC -> FPGA
Figure 4-9 Send/Receive data test using two sessions

Port 4006-4007: PC -> FPGA

Port 4004-4005: PC -> FPGA

Port 4002-4003: FPGA -> PC
Port 4000-4001: FPGA -> PC

Sk FPGA->PC Performance = 98-150 MB/sec for 1 sesesion

Spend 349.75 Second(s} for Receiving 34.36@8 GBytesD>
Receiving Data Rate: %8.24 HByte(s)/Sec

pend 336,26 Second<s? for Receiving 34.368 Ghyteis?
eceiving Data Rate: 182.18 HByte(s)/Sec

%\md 234.61 Second{s> for Receiving 34.36@ GBytels>
ceiving Data Rate: 146.46 MByte{(si Sec

Fwnd 228.51 Second(s) for Receiving 34.368 GByte(s)
eceiving Data Rate: 150.37 MByteds>/Sec

pend 192.66 s'e_cBh_d':'é':-_r'&;-_'éiu}}ung 34.360 Ghyte(s)
ending Data Rate: 178.34 MBytets3sSec

pend 196.48 Second(s} for Sendin

F g 34.360 CByteds)
ending Data Hate: 174.87 HByted{sis Sec

%Nnd 195.83 Second{z} For Sondlng 34 360 GBytels)
’endinn Data Hate: 175.46 MBytedls>/Se

pend 199.16 Second{z} for Sem‘hng 34.368 GByted{n)
ending Data Rate: 172.52 MBytedls)-Sec

PC->FPGA Performance = 172-178 MB/sec for 1 session
Figure 4-10 Send/Receive data test using eight sessions
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