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tCAM IP Search Replace Demo Instruction

Rev1.00 6-Jun-2023

This document describes the instruction to demonstrate the operation of tCAMIP on Kintex
UltraScale+ (KCU116) development board. This demonstration shows search/replace text
function by using tCAMIP on KCU116 board via 10 Gigabit Ethernet communication.

1 Environment Setup

To operate tCAMIP demo, please prepare following test environment.

1) FPGA development boards (KCU116 development board)

2) Test PC with 10 Gigabit Ethernet card.

3) Micro USB cable for JTAG connection between FPGA development board and Test PC

4) 10Gb Ethernet cable (SFP+ to SFP+).

5) Vivado Hardware Manager for programming FPGA, installed on Test PC

6) File “tCAMIPSearchReplacePack-KCU116.zip” that included Test Application named
“YCAMIP Search Replace” and configuration file named “tCAMIPRef+.bit”.
(To download this file, please visit our web site at www.design-gateway.com)

10Gb SFP+ to SFP+
Micro USB cable (JTAG)
IP: 192.168.7.81

tCAMIP Search Replace

Test PC

| Power adapter cable

Figure 1-1 tCAMIP reference design demo on KCU116 board
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2 PC Setup
Before running demo, please check the network setting on PC. Ethernet setting is shown as
follows.
2.1 IP Setting
. Local Area Connection 2 Properties (23| Internet Protocol Version 4 (TCP/IPv4) Properties E
—Networking Shaling'], General
Connect using: 10-Gb LAN connection [ You can get IP settings assigned automatically if your network supports

this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

s

I L¥ Intel(R) Ethemet Server Adapter X520-2

Configure... (") Obtain an IP address automatically
This connection uses the following items:

@ Use the following IP address:;

o Client for Microsoft Networks 3

V) = Npcap Packet Driver (NPCAP) [WiiFi)

¥ J= Npcap Packet Driver (NPCAP)

¥ =005 Packet Scheduler

2 gFiIe and Printer Sharing for Microsoft Networks
V] s Intemet Protocol Version 6 (TCP/IPvE ~

= Intemet Protocol Version 4 (TCP/IPv4) = Obtain DNS server address automatically

< 1 » @) Use the following DNS server addresses:

T Preferred DNS server:
Unineal | [_Piopeties ]

Description Alternate DNS server:

>

IP address: 192 .168 . 7 . 81

Subnet mask: 255 ./255.255. 0

m

Default gateway:

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication

across diverse interconnected networks. [ |validate settings upon exit

[ OK ][ Cancel ]

[ ok || Cance |

Figure 2-1 Setting IP address for PC

1) Open Local Area Connection Properties of 10-Gb connection, as shown in the left window
of Figure 2-1.

2) Select “TCP/IPv4” and then click Properties.

3) Set IP address = 192.168.7.81 and Subnet mask = 255.255.255.0, as shown in the right
window of Figure 2-1.
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2.2 Speed and Frame Setting

_
% Local Area Connection 2 Properties |5 Local Area Connection 2 3 |
Networking | Sharing
You have made changes to the properties of this connection,
Connect using: If you proceed your changes will be lost.
W .
L¥ IntellR) Ethemet Server Adapter X520-2 Do you wish to proceed?
0
This connection uses the following items:
g . I Yes ] [ No
& Client for Microsoft Networks -
.Q Npcap Packet Driver [NPCAP] (wi-Fi)
&=} i pcap Packet Diiver [NFCAF) |
48] )05 Packet Scheduler 1
E File and Printer Sharing for Microsoft Networks | & ~
-4 Intemet Protocol Version 6 [TCP/IPvE) Intel(R) Ethernet Server Adapter 52 rties !
(IR |ntermet Protocol Version 4 [TCP/IPv4) -
€ [ m | ) VLANSs | Boot Options Driver I Details
General | Link Speed ‘ Advanced I Teaming
Description H : ’ .
Advanced Adapter Settings

Transmission Control Pratocol/Intemet Protocol. The default lntel

wide area network protocol that provides communication

across diverse interconnected networks.

Settings: Yalue:
ok | [ Ccancel | ot Modero 9014 Bytes z
[Jumbo Packet Disabled
arge Send Uttload V£ ([Pv4 = s ,
Large Send Offioad V2 (IPv6) -
Locally Administered Address BR[Y 9014 Butes

Log Link State Event

Offloading Options

Performance Options Use Default

“Jumbo Packet
Enables Jumbo Pac ket c apability for TCHIP packets. In situations
w here large packets make up the majority of traffic and
additional latency can be tolerated, Jumbo Packets can reduce
CPU utilization and improve wire efficiency.
NOTE: Changing this setting may cause a momentary
loss of connectivity.

Usage Considerations

| ok

| [ Cancel

Figure 2-2 Set frame size = jumbo frame

1) On Local Area Connection Properties window, click “Configure” as shown in Figure 2-2.
2) On Advanced Tab, select “Jumbo Packet”. Set Value to “9014 Bytes” for Jumbo Frame
support or set value to “Disabled” for non-Jumbo Frame support, as shown in the bottom

window of Figure 2-2.
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3) On Link Speed, select “10 Gbps Full Duplex” for running 10-Gigabit transfer test, as shown
in Figure 2-3.

Intel(R) Ethernet Server Adapter X520-2 Properties [

Teamng | VLANs | BootOptions | Diver | Detais
| Advanced | LinkSpeed | PROSetAdvanced

General

. *y Link Speed and Duplex Settings
(lntel)

Intel(R) PROSet Version: 25.0.0.1000

Link Status
@ Speed: 10.00 Gbps Full Duplex
Speed and Duplex 3
| 10 Gbps Full Duplex v 1 Diagnostics... ]

| Identify 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 w hat the adapter

advertises during auto-negotiation.

] »

0‘ Information icon

This icon is displayed w hen the device is not linked at its
maximum capable speed. In that case, if your device is setto

ok ][ concel |

Figure 2-3 Set link speed = 10 Gbps
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4) On PROSet Advanced Tab, select “Performance Options” and click “Properties” button.
5) Set “Interrupt Moderation Rate” = OFF.

Intel(R) Ethernet Server Adapter X520-2 Properties (=35 Performance Options (]
Teaming | WLANs | BootOptions | Diiver | Detais Settings: value:
Geneisl | Advanced | LinkSpeed | PROSetAdvanced Direct Cache Access | ®_'I

0 ontrol
Interrupt Moderation Rate
Low Latency Interrupts

Receive Buffers
Transmit Buffers

( intel ) Advanced Adapter Settings

Setlings: Interrupt Moderation Rate
Seltings: — This sets the rate at w hich the controller moderates or delays the -~
Locall_y Administered Address - l Ploalies I generation of interrupts making it possible to optimize netw ork -
E‘;ﬁo';?ﬁ'; ‘g';;;f:"‘ throughput and CPU utiization. The Adaptive setting adjusts the
Petfomance Dplions interrupt rates_dynan_‘icaw depel_'nding on_trafﬁc type and netw ork
= usage. Choosing a different setting may improve netw ork and

onty & VLA = ) s r n
Receive Side Scaling 3 system performance in certain configurations.

Receive Side Scaling Queues =

‘Without interrupt moderation, CPU utilization increases at higher 7
Performance Options
Configures the adapter to use settings that can improve adapter - [ oK ] [ Cancel
performance.
[ ok ][ cance |

Figure 2-4 Interrupt Moderation Rate

6) Select “Low Latency Interrupts” and click “Properties” button.
7) On “Low Latency Interrupts” window, select “Use Low Latency Interrupts” and click “OK”

button.
. . ” . . .
8) Click “OK” button to save and exit all setting windows.
" e -
3 i [t 3o Low Latency Interrupts [5%m]
Performance Options X cYy P =5
Settings: ﬁ!.lse Low Latency Interrupts
Direct Cache Access Ll Properties I @) Use for packets with TCP PSH flag
Flow Control - - §
0 ot e _) Use for these TCP ports:
Low Latency Inl
Receive Guffers
Transmit Buffers q
Low Latency Interrupts Add
| Enables adapters to bypass interrupt moderation and immediately -
generate an interrupt w hen certain TCP packets arrive, allow ing 3 Remove
the systemto handle the packet more quickly. Certain applic ations 3
will have faster access to netw ork data because of the reduced -
data latency.
@ NOTES: [ Configures w hich packets bypass interrupt moderation and o
trigger immediate interrupts. 3
& [ this nntinn is 2nahled swstem CA |idilizatinn Y- Use for packets with TCP Any incoming packet w ith the =
PSH flag: TCP PSH flag w ill trigger an
o ] [ concel | immediate interrupt. The PSH |
flag is set by the sending
device.
Use for these TCP ports: Every pac eived on the -
| OK [ Cancel ]

Figure 2-5 Use Low Latency Interrupts
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2.3 Power Option Setting

1) Open Control Panel and select Power Options as shown in the left window of Figure 2-6.
2) Change setting to High Performance as shown in the right window of Figure 2-6.

A 1
@uv[@ » Control Panel » All Control Panel terms » - |4,

Adjust your computer's settings

mf
=

-

iuw Speech Recognition Sync Center
System

| Troubleshooting User Accounts

EF@

Programs and Features

:‘;. \LJJV;;(::;S Anytime [ij Windows CardSpace
B \afndeseie Bofondar [ S ST

=8 E=R == |

Search Contr
] Coentrol Panel Home
Wiews by
Require a password on wakeup

Choose what the power
buttons do

‘g Create a power plan

;ﬁ Recovery q Region and Language 2 Cgose when to tum off the
r&b Remote{lpp and Desktop l\'\m Sound hen the computer
Connections 4 ®

Taskbar and Start Menu

See also

Personalization

User Accounts

6-Jun-23

\ J®|%® <« All Control Panelltems » Power Options
=) B

)
2]

- | +4 | | Search Control Panel

Select a power plan

Power plans can help you maximize your computer's performance or conserve
energy. Make a plan active by selecting it, or choose a plan and customize it by

changing its power settings. Tell me more about power plans
Preferred plans

Change plan settings

7

Balanced (recommended)

Autornatically balances performance with energy consumption on
capable hardware.

@ High performance

Favors performance, but may use more energy.

Change plan '.eﬂing}\l_/

Show additional plans v

#g Change settings that are currently unavailable

Figure 2-6 Power options
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3 FPGA board setup

1) Make sure power switch is off and connect power supply to KCU116 development board.
2) Connect 10Gb SFP+ cable from KCU116 board to PC.
3) Connect USB cable between PC to JTAG micro USB port.

Connect SFP+ to KCU116 board

Connect micro-USB for JTAG

Connect Power Cable

Figure 3-1 Power, Ethernet, and micro-USB cable connection for KCU116 board

4) Power on system.
5) Open Vivado Hardware Manager to program FPGA by following step.
a) Click “Auto Connect” to connect with board.
b) Right click at “xcku5p_07, then select “Program device ...”
c) Select “.bit” for configuration bit file.
d) Select “.Itx” for debug probe file.
e) Press “Program” button to program device.

4 Vivado 2019.1 - o x
File  Edit TJeools Reports Window layout View  Help 1 Quick Access
= (=] &5 * Dashboard = == Default Layout v
HARDWARE MANAG xiling_tef/Digilent/210308ABIDS59 72X
Hardware 2. 0mx MG-MG1 oo x
Q|x | & =]
|
Name Status
Properties Calibration and Margins
1 localhost (1 Connected
~  Table | Chart (Rank 0}
B siline tci/Digilent/2 Qpen Name MIG_T | :
@ xckuSp_0 (2) Programmed e e Q T & P® |ReadMode v | SimplePatten | Rising Clock Edge v
— Hardware Device Properties...
yshon [5ys Name Left Margin (ps) Center Point (ps) Right Margin (ps)
MIG 11 o Program Device..
- Rank 0
Verify Device.
Byte 0
C Refresh Device
Nibble 0 184 235 184
Show Bus Plot.. Nibble 1 180 21 184
Hardware Device Properties o Add Configuration Memory Device... Byte 1
® xckusp.0 Boot frem Configuration Memory Device Nibble 0 191 230 195
Program BBR Key... Nibble 1 188 206 191
Name: xckuSp_0 Clear BOR Key.. Byte 2
Nibble 0 191 239 191
Part xckusp Program eFUSE Registers.
Nibble 1 180 249 180
1D cade: 04A62093 Export to Spreadsheet. e s
TS T Resd PerBit DBl DEskewW Sk
R length: 6 Nibble 0 191 245 195
& - Read DQS Centering (Simple] ~ PASS
Status: Programmed 9 (Slmple) Nibble 1 184 232 188
‘ S 7 - Read Sanity Check PASS
pmmmnr | (0 8-Write DQS to DQ Deskew  PASS
TclConsole x Messages  Serial I/O Links | Serial I/O Scans 2 _DO
Q T £ I B B @
%) INFO: [Labtools 27-1964] The ILA core 'hw_ila_1' trigger was armed at 2021-Jun-10 15:00:22 A
¢ wait_on_hw ila [get_hw i )
= lter (CELL NAME=-"u_ila 07}1]
2021 : L
fusers/pahol /AppData/Roaming/Xilinx/Vivado/ . Xi1/Vivado-33796-Jackc/backup/hw_ila_data_l1.ila. Use T
3] HW Target shutdown. Closing target: localhost:3121/xilinx tcf/Digilent/210308ABSDSS ||
: v
< >
Hardware Device: xckup_0

Figure 3-2 Vivado Hardware Manager

6-Jun-23 Page 7



tCAM-KCU116-refinstruction-xilinx-en.doc m

¢ Program Device X

Select a bitstream programming file and download it to your
hardware device. You can optionally select a debug probes
file that corresponds to the debug cores contained in the '
bitstream programming file.

@

Bitstream file: rado/vivado.runs/tCAMIPTest+. blfl || Tr

Debug probes file: vivado/vivado.runs/tCAMIPTest.ltx

Enable end of startup check

N

Figure 3-3 Program Device

6) When configuration is completed, user can check status LEDs on board as Figure 3-4.
o LEDOQO is always blink to show clock is working.
o LED1 is turned on when TOE10GIP is ready for data transfer.
o LED2 is turned on when tCAMIP is initialized successfully.
o LED3 is turned on when software open connection to S10MX board.

S

BP0 (e omn s anas
annxs:“:‘;‘“‘"‘@“
il u '
ﬁ@' & e
o) - Q l650
s R412} = b
s H® (’-r

*-

ll :" T %m)';z";
S svssuv g -
N
L _SW,
©

Figure 3-4 LED[3:0] status on board
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4 tCAMIP Search Replace demo software

tCAMIP Search Replace demo software is designed to do search/replace text function by
using space bar to be delimiter. tCAMIP Replace button is search and replace text by using
tCAMIP on KCU116 board via 10 Gigabit Ethernet.

4.1 Demo software interface description

95 tCAMIP Search Replace — O e
tCAMIP Search Replace d
Software Reolace /3586

nnect tCAMIP Reolace e

C
M Replace | all Search  Replace A
white word001 word001 word001
White word002 word002 word002
nurse word003 word003 word003
worse  word004 word004 word004
horse word() word005 word005
Horse word word006 word00§
Worse  wordQ word007 word((
noise word 003 word008 word(00
three word009 word009 word009
city word010 word010 word010
duty word011 word011 word011
City word012 word012 word012
Duty word013 word013 word013
busy word014 word014 word014
easy word015 word015 word015
Busy word016 word016 word016
bury word017 word017 word017
vary word018 word018 word018
very word019 word019 word019
Bury word020 word020 word020
many word021 word021 word021
tiny word022 word022 word022
deny word023 word023 word023
Deny word024 word024 word024
Many word025 word025 word025
lady word026 vl word026 word026 v

Figure 4-1 Software interface

Figure 4-1 shows tCAMIP Search Replace user interface and the description is shown as
below.

a) Input source text for search. (“input.txt” is sample text)

b) Output result text after replace.

c) Connect/Disconnect with KCU116 board via 10 Gigabit Ethernet.

d) Software Replace, this button will search and replace text with software.

e) tCAMIP Replace, this button will be sent source text via 10 Gigabit Ethernet to search and
replace text by using tCAMIP.

4.2 Search and Replace sample table
Please refer sample table of search and replace word in file “SampleTable.txt”.
4.3 Sample text

“SampleText.txt” is prepared for sample of input source text. Figure 4-2 shows sample result
using “SampleText.txt”
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W tCAMIP Search Replace

LCAMIP Search Replace
177414 /177414

[Sample Text]

There was once a young Shepherd Boy who tended his sheep at the foot of a mountain near a
dark forest. it was rather lonely for him all day. so he thought upon a plan by which he could get a
little company and some excitement.

He rushed down towards the village calling out Wolf, Wolf. And the X
him, and some of them stopped with him for a consideration time. Th
that a few days afterwards he tried the same trick. and again the villi

But shortly after this a wolf actually did came out from the forest and
and the boy of course cried out wolf, wolf" still louder than before.

textSize: 1042937

time: 1.303 seconds
But the villagers, who had fooled twice before, thought the boy was

nobody stimed to come to his help. So the wolf made a good meal of

Moral of the story
“Liars are not believed even when they speak the truth.”

The Public Health Ministry’s Department of Medical Sciences (DMS) on Monday assured the
public of its Covid 19 testing capability as the country prepares for fresh infections now that most
businesses have reopened.

The director general of the DMS, Opas Kankawinpheng, on Monday outlined what the public
health community was doing to prepare for a second wave of coronavirus infections even though
the country has had no local cases for more than 50 days

v

[Sample Text]

There was once a young Shepherd Boy who tended his sheep at the foot of a mountain near a
word225 forest. It was rather lonely word579 word6.36 all day. word697 word 705 thought upon a
plan word703 which word 705 could word538 a little company and word420 excitement.

word712 rushed down towards the village calling word544 Wolf, Wolf. And the villagers word423
word544 word6593 meet him. and word420 of them stopped word282 word636 word578 a

jeration time. This pl d the boy word637 word305 word 102 & word514 days afterwards
woml?OStned the word416 trick, and again the villagers word423 word639 his help

word557 shortly after word133 a word315 actually did word423 word544 from the forest and began
word653 wonry the sheep, and the boy of course cried word544 wolf, wolf" still louder word 157
before.

word557 the villagers. who had fooled twice before, thought the boy was again deceiving them,
and nobody stimed word639 word422 word659 his help. word 715 the word315 made a good meal
off the boy's flock .

Moral of the story
"Liars are word533 believed even when they speak the truth.”

The Public Health Ministry's Department of Medical Sciences (DMS) on Monday assured the
public of its Covid 19 testing capability as the country prepares word573 fresh infections word509
word 102 word 030 businesses word327 reopened.

The dredorgene:al of the DMS, Opas Kankemnphong on N'onday ouﬁned word 1U?|he public

quure 4-2 Sample result using “SampleText.txt’
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Revision Date Description
1.00 14-Jul-2021 | Initial version release
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