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TOE1G-IP Multisession Demo Instruction
Revi1.0 18-May-17

This document describes the instruction to show 1Gb 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 TOE1G-IP multisession demo, please prepare
1) FPGA Development board: KC705
2) Xilinx programmer software (iIMPACT/Vivado)
3) Ethernet cable (Cat5e or Cat6) for network connection between FPGA Development

board and PC
4) PC with Gigabit Ethernet support
) micro USB cable for programming FPGA between FPGA Development board and PC
6) Test application available on PC: “tcpdatatest.exe” provided by Design Gateway

Bx‘tcpdatatest’

LED[3:0]

.......

..........

Figure 1- 1 TOE1G IP Mulhsessmn Demo Environment Setup on KC705
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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.
Transfer direction of each session can be set from 4-bit GPIO DIPSW on FPGA board. One
bit is used to set for two sessions as follows.

N [T

LED[3:0]

GPIO LEDS

Eas I.r..!. "._"":_-j{

Figure 2-1 4-bit DIPSW/LED 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) Connect micro USB cable from FPGA development board to PC, and connect power

supply to FPGA development board.
2) Connect Ethernet cable between FPGA development board and PC.

microUSB Cable ik
e E

Figure 3-1 SFP+ cable connection

3) Setup network setting on PC, following Topic 3 in “dg_toe10gip_instruction_xilinx”
document.

4) Power on FPGA development board.

5) Open Hardware Manager in Vivado to download bit file to FPGA development board, as
shown in Figure 3-2.
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X Vivado 2015.4.1

Fle Flow Tools Window Help

VIVADO

1. Click Open Hardware Manager

Productivity. Multiplied.

I @ Mo hardware target is open,
qamg | B Auto comnect
==E " r»E]

| Hardware Manager - unconnected

target

Recent Targets
2, Open target -> Auto Connact
| & OpenMNew Target...

Tasks
. E & —
= ! = Hardware locathost{xilire_tcf [Diglent (2102033360774
Manage [P Open Hardware Manager ¥irox Td Stare () There are éaﬂmwiP_rw_alr_dﬂqe_ IR_-; 5. Click Program device ->
e S - FPGA model
axsEn pH»E
" gram Device f ’ Mame Statis
A
¢ Mm £ E =B locahost (1] Connected
mnlvtﬂhm mm m&mg&wm = [l xilinx_bef iDiglent /2102033360774 (1) Open
2., You can ophionaly L COeTes| L] o
the debug cores contained in U‘wbi’:ﬂru:nrwanmﬁa. ’ i -:t-—l.- Monitor) _
' 3. Select FPGA device
Bitskrmam file: OE1GMukiTest_KC70S]download/TOE1GMkiTest b2t [ =] ‘ | JR— _ to program bit file
Debug probes File: =] | Hardiware Device Propertis e |
[~ Enable end of startup chech - #ulR
) . P xThRR_0
@ I '
| Mame: xerkazst_o 4. Click “..." to select Programming file
6. Click Program button to past: werkazse  (TOE1GMultiTest.bit)
start FPGA programming D code: 33651093
IR length: B
Stabus: Pragrammed
Programming fle: | idownload/TOE 1GMultiTest bik E
Probes file: (=]

Figure 3-2 Programmed by Vivado

6) Wait until 1000 LED output from Ethernet PHY is ON.

Figure 3-3 1000 Ethernet LED
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7) Press StartSW at Center-SW as shown in Figure 3-4 to initialize parameter in system, and
then LEDO will turn on, as shown in Figure 3-5. Now system is ready to transfer data.

Figure 3-5 LED Status after press StartSW

Note: Demo transfer performance depends on Test PC performance within user platform
that is high enough to send and receive 1-Gigabit data through Ethernet.
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4 Run the demo

4.1

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 TOE1G-IP. More
details to run send or receive data test in each session are described as follows.

Send data test
This topic describes the step to run data sending test from FPGA to PC. Transfer size is fixed
to be 4 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 192.168.11.42 <4000-4007> 0O 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 half duplex demo because the IP in
this demo uses only 8Kbyte buffer size while half duplex demo uses 64 Kbyte buffer size.

Port number: Valid value = 4000 - 4007

¥ C:\Windows\system32\crd.exe - trpdatatest ¢ r 192.168.11.4 }ra/zmuu = @

.r-"'d‘
11) \Share]tcpdatatest c r 192.168.11.42 (4@@@)@ 1|
Start Receiving with Data pattern in Client mode
IF: 192.168.11 .42 -4808 Port 4000-4001: FPGA -> PC

aiting for connection ...
System connected

Receiving Data Size N EN N . i
36.797 MB "l ON CE&K SLACE

118.395 MB

73.5%6 MB

4.195 GB
4.232 GB
4.269 GB

Spend 116.98 Second<s> for Receiving 4.29% GByte(s)
1Receiuing Data Rate: 36.74 HMBytedsz)-Sec

m

i\Share>. =
4 | 1] }

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 15 MB/sec, so total performance is about 120 MB/sec.

B CVnd o yae e TV e, e« tepafarstest o WLIRILAZ 00001 [ o || @ || B ]

414,204 Al e > % L= ‘|
4307657 i -zé;Wmdm\l}'ﬂrr:\ emd ece - tepdatatest ¢ WL | = ||| Port 4006-4007: FPGA = PC
461681 HB -Zpk HE T Tl
26%.833 HE B CoOWIndowr\system 3 omd.eoe « tepdatatest ¢ r 1520681 =
b 266.793 B i Port 4004-4005: FPGA -> PC
508.911 HB F CWndawitastemIZcmdens - tepdetatert ¢ WLIEILET.. | o || &
31335 M me [ S
ik 328115 HB T31.405 HB [ _ — Port 4002-4003: FPGA = PC
E5E 297 MB g;g.gzg g 147,174 HB BB Co\Windows\nrem 3lomd s - tepdetatest ©r 10214801 P
g i 162,948 HE
fscazom e o 162.948 1B TR [ .. Port 4000-3001: FPGA > PC
si2.750 M e Lt  Eo b b 1350618 B I CAWin iy tem 3T emd. enn
1T 975 N 218.267 HE 5" 05,156 HE
Pt 42274 326 048 1B e E 1083921 HE | B CAWndowsloptan e - tcpduttas q & W ne 3
LR 454294 HB 257.576 MB ang. T o 132 465 MB D EE Of\r‘r( EX S04
682 382 MD A70.874 40 273341 HB 298,241 MB e Iy 96.719 MB ik -
Bty un 485937 MB 284 112 HBE 86 PAT HE 164.014 MB 11:'-1&‘? :a 47306 HG 9]
g B e 561 _GH5 HE 384.882 MB i e 179.782 HE 13457 R J
729,685 M SLv.3r fB 3208.658 nE 337.549 HB 195.554 1B £ 7,846
2563 0 533.148 HMB 6. 427 HE 3517323 HB 211.319 HB 1449822 MO 3
Head S4B 9RY M 352198 HE A3 051 ma 227086 HB a3.aa 1h : |
SR Ee4 64 H 167,967 KB e #4205 HE j7a-588 Mo :
755008 0 S8A 461 H 383741 HE joadee 2 250 535 HB 213160 5
o 596.234 Hi 399518 HB e 274 487 MB s : ’ -
e £12 818 H 4151201 mB UL A0t 2980163 RE 222082 H ¥
§40.899 HE Tl ' 431.855 HB 447,947 HB 2349 R 254426 M
e 643545 MB -3 446838 HB ae . 371,713 MB e T
i 659.319 ME -4t 162,608 MB o 337,485 ME A
807,486 HE e 00 0 196 478.369 MO 495268 HB 2358 1A 301 .78
K i 69H.965 MB = 494.136 HE 511837 HB 9.818 HE 1.3 H
¥ 786648 ME L SE9.914 ME 526006 HB 3g4.785 HMB JL7.505 NE
722407 HB -3 525.684 MB 253098 Mo 488568 HE Tear
2 ?38.176 HE ‘g 541 .454 HE Gef 455 HB 416.331 HB 364.821 ME
753,944 HE 2 557225 HE 2ha-13% mB 105 HE et
79 720 HE : 5720906 ME e 447870 HH 60.595 K
745 488 HB - 8B 774 HE 282-218 no 463538 HR LT
BEL 257 MR 329 64547 HE 821454 HB 479.484 MB b e
B17.832 MB sl $201.318 ME i e 495183 MB i :
32 065 HB 50:018.m £36, 081 HB sa.mem 518955 HE e 394.254 HB
il B51.051 HE Bad-oe o 526732 MB Bibon A18.@35 HB
= £l LR 667.623 MB RE: s 542 517 MB A 999 HB
- 683.399 MB J387 ME S50.282 HE 586775 M 441,571 HB
%163 HE Lo+ 47852 HE pie o mn 457,351 RB
‘ 714,945 HB 4 569921 HB s 473,124 HB
?31.84% HB oo bas R 578.321 HE 4
. 247,622 MB £21°359 HB _e8g HB bt
3402 HB 637.131 MB Hikim 520441
653 .95 MB HR 536.212 HE
A BHE.6TY HE o 551 . 985
617166 M 31785 MY
¥ Erf g 583 538 HD
e 93380 HD
i 15 081 HB
30,858 HB
4 [ ] *
Figure 4-2 Send data test when running 8 sessions at the same time
I et iR TN dmd eee [ =
m oo T ==

d 281.4¢ Beconddsd for Recelvin 4.295 Ghytadsd
p::luinq Dntaurhtei 15.26 HHu:nE:}g‘a‘uc

F
!\SMH:_I B Cn ot e B md e = =R =

pend F03.56 Eecond<s? For Receiuving 4.295 GBycedo)
coiving Data Rate: 1%5.15 ABytelsd Boc

i{"\.‘*‘iﬂdwt‘.:}sﬁm]?‘.tmﬂ:ﬂ |V ||| 2R

E'p-und 204.36 Secondd{s} Nor Receiving 4.295 GRyteadind =
e fving Data Rate: 15.108 H:Itjr.n{k}!ﬁn

T T [ -mmmwmmmmdm

a

pend 284.5% Second{s? for Receiving 4.29%5% CHytefn>
pceiving Data Ratex 1% .0% Alyteds i Soc

B :,_! W O AW indoesiayrtem I omd e = F.l- '_ <)

pend 204,78 Escondd{ud for Receiving 4.295 GHytad{ud
eniving Data Rate: 15.0% Aiyte e dfine

R s

Brond 284,20 Second{s> For Recmiving 4.295 GByted{s>
cedving Data Rate: 15.11 HRyteadsd fec

o

wBhare >

S hare ¥ W O e myrteen 3 e s B E;- e

#

pand 28401 Seconddsd For Heceiduving 4.275 GBytedlad £
coiving Data Kate: 15,12 HBytedsd~Soc

— r._-.:.n._ T

spend 2185 Secondiz) For Roceiving 4,395 CHyteds)
eceiving Data Rate: 15.17 MByteds > Sec

rp_.gh.“;_ Performance = 15 MB/sec for 1-session
! Tétal performance = 15x8 = 120 MB/sec

Figure 4-3 Performance when run send data test using 8 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 c t 192.168.11.42 <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 4-4 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 8Kbyte buffer size while standard demo uses 64 Kbyte buffer size.

Port number: Valid value = 4000 - 4007 Transfer length = 4.29 GByte

Start Sending with Data pattern in Client mode
IP: 192 _168.11 .42 :4888

aiting for connection ...

System connected

Sending Data Size

37.749 MB o Port 4000-4001: PC|-> FPGA
163760 HB A
138.823 MB AR e

ON C &K SDAO4
L]

4.219 CB af. I B B

4.247 GB o i B B B

4.274 GB

Spend 165.55 Second<s? for Sending 4.295% GByted=s)
Sending Data Rate: 25.94 MByted=z)~ Sec

D:“Share>_ =

d L1 [ ]

Figure 4-4 Receive data test by using Port#4000 and DIPSW setting
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Figure 4-5 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 4-6
for one session is about 14-22 MB/sec, so total performance is about 112 MB/sec.

Wl CWindowiNaystemIBicmidiens - tepastatest cr iz iRz AL | o (& [ 2 1 Port 4006-4007: PC -> FPGA
68 .435 HE - = =
201 .@18 HE B CAWindowi\nystem3iomd e - tepdatatest ¢t 121881040 48| o BT S ] Port 4004-4005: PC -> FPGA
BI3EAL M| R —
-1 s - X ~ b 3 &=
232784 MB B CAWindownrstemn I ema.eee - epdatatest c tHZISEILO WL o | B 1S -]
%gg‘s‘; = 245367 MB TS 69 Port 4002-4003: PC -> FPGA
343.933 HE g%;gg :ﬂ 165,675 ME | B CAWIndowriopmemIBicmd exe « tepdatatet ctiSL1681047 4000 - | = || B || 52 ]
356515 HB gre s 1711258 HB T T .
369899 MB “138 198341 HB ao-o%s o Ci SIE
o te b 295 690 MB P83 424 HB 289.715 M3 | B CAWindowseystemidicma e - tepdatatest ¢ 1821601080 0004, | = || & | 82
394,265 HE || 393.281 MR Bi6.e67 nb || 232784 MR BG.000 HE | ——
Af6 . B47 HE b 228,590 HB == 168._663 HE B CAWindowihyrtern 3 Tiemdiexe - copdatitest ot 192168 T1AZ 40 |
419438 HE 3.4l 6 241,172 HE $10. 700 1 1132246 MB | —g N
432813 HE ' 253.755 HB £ 125,829 MB B ) e . o
i3 o5 nm 356,613 HE BeL 378 HE 325 859 HB ] 63.686 HE B CAWindows Uiyatem32iemd.exe - tepdtatest ¢ 192
HE | e || mE || pema || pwnen || R | Soe
1630 1Y 396362 HB 24 T 394.265 HB 163-bm 121635 HB eI l'“c“"h“““"}m
‘9"‘913 HE 488. 745 HE 34.6"1“ HE 417.333 HB 153-714 ng e Ll Iés“ﬁ 2 MB L
S07.511 HE 421.528 HE 329.253 HE 440.462 HB 261 _327 HB 196901 ¥ o4 401 np
T894 HE 434.119 HB 341.835 HD TE3-4rL 2431910 HB 159.384 HB 1B4.549 HB
HE 446 .6%3 HE A54.419 HB 486539 HE 226‘492 Hi 171.966 HEB 2“7-5 4 HE
248 2em NB 455 276 HA Ere N B S@Y_GR HE 2 B 184.54% HA E i
S see s 471,859 MB I 532.677 MR 239:075 AR 197112 HA g ]
590425 MR 484.442 HB 3921167 HB i 264,241 HB £63.75 HB 276824 HD
: 497.895 HB 4R4.758 HB pamae 276624 NB igiaie w 299 893 B
. 589.668 HB 417.333 MB 601883 1B 509 .47 HB 254- et ME 5220961 MB
522.191 MB dan 524.951 MR 209492 10 247,464 HA e
534.774 HB 412499 HD 648.826 HB 314.573 HB 260.047 B 389-099 10
455 882 HB GRELOND WA 327.156 HB 273 L0 1 3920167 HB
‘ 467,665 HB 534.157 10 339.739 HB 295 ;253 40 415,236 HB
480,248 MB f17.226 MR 3522322 HB 217,206 B 330 de o
492.831 MD 748.295 HB 94 MR i8.378 B 451,373 HE
Sol:har-hy 763,363 HB Jed-3a4 m0 322.961 MB B
PB6.432 MR .ﬁm HE 335.5441 HB g -qll HE 239.875 HB
- 1 29S8 HE 492"53 HE 348 .127 HB 535"5” 251.658 HB
|| 8327569 np . 368,718 HB gaB«5en MO 264.241 HEB
= || #5%le3e ma B 373,293 A e A 296824 HB
gt 3051875 HB Bpe-17 B e
4 452 985 MB 396457 MH £22 054 HE 1081998 HBE
| 4e5.5ed MR 1. e £45 933 HE 314.573 KB
. 423,625 MB e 327156 Hi
4 ﬁﬁ.%&g Hg 5?2:%8 HE 3]9.';:!9‘ HE
wiRim || eidem | ORI
e 377,487 HB
Bl B4.335 ME 190.878 HI
P HE 482 .653 HB
415,236 HB F
. 429,819 HB
= | HE
i = )
Figure 4-5 Receive data test when running 8 sessions at the same time
B C\Windews\system3Ziemd.exe e irer|E

pend 381 .19 Second{z? for Sending 4.29% GBytedlzd
ending Data Rate: 14.26 HByteds) Sec

inBhare _ . —
7 z ﬂCf\Wmdaw:\:ynemﬂ\cmd.em = iR E=R

pend 301.67 Second{z> For Sending 4.295 GBytels)
ending Ilal_:a Rate: 14.24 MBytedlsi fec

B CAWindowsLayrtem Iemd exe e e
4.289 GB -

pend 38197 Secondis) For Sending 4.295 GByte(s)
ending Data Rate: 14.23 HByteds s Sec

i\Share >

=\Sharl..-)!' B CAWindoashsystern32omd.exe c_. IEI | g‘i |
L 4,295 GB -

pand 301.67 Seconddz) For Sending 4.295 GBytedsz)
ending Data Rate: 14.24 MByteds) Sec

inGhare) | B COWindows\aystem3F\cmd, exe =5 EcllE=3
[ 4-Eez G -

pend 242.77 Second{z> for Sending 4295 GByted s
ending Data Rate: 17.69 HBEytedsz ) Sec

f o ‘i
cnShaped | B CAWindows\n/stemIficmd.see = | &

=

pend 194.56 Second{z> for Sending 4.295 GByteds)
ending Data Rate: 22.87 MByteds) Sec

wEhare? | B CAWindows\sytern I emd e e @l=]

4

-

pend 242.9% Second{zd for Sending 4.295 GByteds>
ending Data Rate: 17.68 HByted{z) Sec

Ghare > ri CAWindows\system3Ticmd.exe
hare > i

a

pend 299.21 Second{(z? For Sending 4.295 GBytel(s)
ending Data Rate: 14.35 HBytedlsz)/Sec

- Ghares_ Performance = 14-22 MB/sec for 1 session
«|  Total performance = 14x8 = 112 MB/sec

Figure 4-6 Performance when run receive data test using 8 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 4-7 and Figure 4-8 shows the test result when running send and receive data test by

using two and eight sessions sequentially.

BN CAWindowshsystem3Zemd.exe - tepdatatest ¢ ¢ 102.168.10.42 400... [ .|| =

BN CAWindows\system3I2\cmd.exe - tepdatatest c t102.168.11.42 4004... |- & i)

:\Share)’:cpdatatest C r 192.166.11.42 4000 @ 1I

ttart Receiving with Data pattern in Client mode

t:\Share)’:cpdatatest c t 192.168.11.42 48B4 4294967296 1|

tart Sending with Data pattern in Client mode
IP: 192.168.11.42:4000 IP: 192.168.11.42:4804 Port 4004-4005: PC -> FPGA
aiting for connection ... Waiting for conmection ...
System connected System connected
Receiving Data Size ... Sending Data Size ...
36.797 MB 31.457 MB
74.646 MB 56.623 MB
1@3.819 MB B81.78% MB
4.238 GB i i
3%%% gg 4°566 CB Port 4000-4001: FPGA -> PC
4.281 GB 1.293 GB
— —
Spend 173.80@ Second(s> for Receiving  4.295 GByte(s)> EP“E‘ 177.89 Second{s> for Sending  4.295 GByte(sd
eceiving Data Rate: 24.71 MByte(s)/Sec ending Data Rate: 24.14 MByte{s)>/Sec
\Share> NShare>_ _— e
PRl = m " i »

Figure 4-7 Send/Receive data test using two sessions

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

. B A Windawa\ sy L‘ern&‘\cn\gc Parformance =19:22 MB":F“E"OE; assion

Spend 189.63 Second{z} For Receiving

4.295 GByted{s)
Receiving Data Rate: 22,72 MByteds)d Sec

¥ . -
B‘: “Ehare B CAWindows\aystemdBemd, e o = e v ON C&K 5‘,: :}A 6'4
7
pend 198,77 Second(s) For Receiving 4.295 GHyte(s) -
cefuing Data Rate: 22.51 MByte(s>/Sec E {
inShare | B8 C\Windows\systemitiemd e = @@ = ' '
3 pend 221 .58 Second{sd for Receiving 4.295 GHByteds) 2

ceiving Data Rate:

r

19.38 HByte{s) Bec

C
S 2. 3 #

\Shared| B CAWIRdows sy stem3cmid o S e
: i . : J
pend 189 .26 Second(s? For Recedving 4.295 GHytedz>
| Receiving Data Rate: 22.69 MBytels> Sec Paort 4000-4001: FPGA -> PC
sxfharey | BE CWindows\system3Bemd.exe o e R Port 4002-4003: FPGA -> PC

i [ -
L= !Snend 199.87 Second(z) For Sending  4.295 GHyteds)
ending Data Rate: 21.49 MBytedls ) Sec

\Share | B CAWindows\fyztem 32 Emd exe = =&
pend 199.78 Second{s> For Sending 4.295 GByteds? i
ending Data Rate: 21.51 HByteds)-Sec
\Share? B C\Windows\system 32 e mdaxe : _E _KE
: pond 19745 Secondi{s? for Sending 4.295% GBytedsz) =

ending Data Rate:

Sp— Ir B CAWIndowistsystemddiomd, exe
B

21.53 MByte(s)/Sec

=

pend 199.26 Second{s? For Bending 4.295 GBytels}

21.55 MByteis>/Bec

ending Data Rate:

\Sharer-sassion

Figure 4-8 Send/Receive data test using eight sessions
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