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2 GETTING STARTED

Welcome to the 2010 FRC season. We strongly suggest teams complete the steps below to
perform an out of the box benchtop test before using any of the components to build a robot.

The OTB Test is a way to

- determine your Driver Station system is functional at a basic level

- assure that devices weren’t damaged in shipping

- ensure the Classmate and cRIO are imaged correctly

- verify Classmate operation with the Robot Controller.
If you have feedback on the system or this document please post your comments on the FIRST
Control System Forum at http://forums.usfirst.org/forumdisplay.php?f=23

21 STEP 1 - ACQUIRE NEEDED DOCUMENTATION
You will need the following documents as you assemble your control system. Before you even
open the Kit of Parts, we suggest you print out the documentation listed below and assemble it in a
binder ready for immediate reference by your team.
e FRC Control System Manual, Chapter 1 Introduction

FRC Control System Manual, Chapter 2 Getting Started (this document)
FRC Control System Manual, Chapter 3 Control System Component Datasheets
Kit of Parts Checklist http://usfirst.org/roboticsprograms/frc/content.aspx?id=452
2010 Robot Power Distribution Diagram
http://usfirst.org/roboticsprograms/frc/content.aspx?id=10934
e 2010 Robot Data Connectivity Diagram

http://usfirst.org/roboticsprograms/frc/content.aspx?id=10934

2.2 STEP 2 - IDENTIFY AND INVENTORY CONTROL SYSTEM COMPONENTS
Identify each of the components in your kit using the descriptions and photos provided in the Kit of
Parts Checklist. http://usfirst.org/roboticsprograms/frc/content.aspx?id=452Record the quantities
you received on your printed checklist. Report any inconsistencies within 3 days of receiving your
kit to TIMS as directed in the 2010 Competition Manual
http://usfirst.org/roboticsprograms/frc/content.aspx?id=452

Veteran teams will need to gather the following items from the 2009 Kit of Parts:

cRIO

1 analog breakout

1 digital side car

joysticks

panel signal device

robot radio & driver station radio

solenoid breakout

2 standoffs

1 DB37 extension cable

4 Wago power connectors

1 spike relay

2 Jaguar motor controllers
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Please note: while one person progresses through steps 3 and 4 using the computer your
team plans to use for development, a second person may complete steps 5
and 6 at the same time using the Classmate provided in your kit of parts.

2.3STEP 3 - INSTALL SOFTWARE ON THE COMPUTER YOU PLAN TO USE FOR
DEVELOPMENT

The 2010 FRC Control System can be programmed in LabVIEW, Java or C/C++. Teams should

choose their programming language at this point. Teams may choose National Instruments

LabVIEW, which supports a graphical programming language; Wind River Workbench, which

supports C and C++ languages; or Net-Beans which supports Java. After compiling, executables

are transferred to the cRIO.

The Install DVDs in the new control system kit contain the FRC versions of the following tools:
LabVIEW Package
LabVIEW
LabVIEW Real-Time
PID Control Toolkit
FRC Additional Files for LabVIEW
Wind River C++ Package
Wind River C++ Platform
Wind River Toolkit for FRC
Java Package
Java(TM) SE Development Kit
Sun(t) SPOT Java(t) Development Kit for FRC
NetBeans IDE 6.7.1 Installer
Required Dependencies
VISA RT FRC
NI-RIO
Vision
Vision Assistant 2009 Hotfix
Vision Plugin
FRC License

2.3.1 Licensing
The National Instruments LabVIEW license is active until Jan 15, 2011. Java has no expiration
date.

Teams are permitted to install the software on as many team computers as needed, subject to the
restrictions and license terms that accompany the applicable software, and provided that only team
members or mentors use the software, and solely for the FRC. Rights to use LabVIEW and
Workbench are governed solely by the terms of the license agreements that are shown during the
installation of the applicable software.

2.3.2 Installation Requirements

The installation has been tested on Windows XP operating system. National Instruments and Wind
River have not finished their compatibility testing with Windows Vista or Windows 7, and thus won't
be supporting it for the 2010 FRC season. We don’t know of any reasons why it wouldn’t work, but
wanted to let you know that if you use the development software on Windows Vista or Windows 7,
you do so at your own risk.

To install, you must be logged on as an administrator or as a user with administrator privileges. You
will need Internet access to activate the Wind River and NI Licenses.

Requirements for the LabVIEW Programming Environment
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Installation of the “LabVIEW Package” from the FRC DVD requires 3.6 GB total disk space. On a
Windows XP platform, this package takes an average of 1.5 hours to install. Installation on a Vista
operating system sometimes takes longer. If you currently have National Instruments software on
your PC, it will not interfere with that installation. However it will install over another version of
LabView 8.6.

Requirements for the C/C++ Programming Environment

Installation of the “Wind River Package” from the FRC DVD requires 2.4 GB total disk space. Note
that even the C/C++ programming environment will require installation of many portions of the NI
software to support the cRIO. On a Windows XP platform the Wind River software takes an
average of /2 hour to install. The FRC installation must be installed in the directory "c:\\WindRiver”.
A different version of Workbench on your PC can remain installed, but it must be in a different
directory.

Users of the software must read the license agreements that are shown during installation of the
software carefully and completely.

Requirements for the Java Programming Environment

Installation of the “Java package” from the FRC DVDs requires a minimum of 350 MB disk space
and 512 RAM. Note that even the Java programming environment will require installation of many
portions of the NI software to support the cRIO. On a Windows XP platform the Java software
takes an average "z hour to install. Users of the software must read the license agreements that are
shown during installation of the software carefully and completely.

2.3.3 Before Installing

Deactivate / Uninstall software
1. Disable any automatic virus detection programs before you install. Some virus detection
programs interfere with installation. (NOTE: Some of the beta test teams that did not
disable virus detection before installation needed to re-install their programming
environments again to remedy problems encountered in installation.)

2. If you have the FIRST Tech Challenge software installed, use the Switch Palette Set dialog
box, accessible by selecting Tools»Switch Palette Set in LabVIEW, to switch to the
Complete LabVIEW palette set before installing the FRC software.

3. If you have another version of the Wind River Workbench installed, make sure it is not in the
C:\WindRiver directory because that is the preferred location for the FRC installation (some
of the tools expect that location).

Obtain licenses

The install DVD jacket has the serial number to use for LabVIEW activation. If this is not available,
LabVIEW may be activated temporarily for 30 days without a license.

The Wind River Workbench License Authorization Code (LAC) is pre-populated in the installer.

2.3.4 Install LabVIEW 8.6 and Associated Components

Installation Procedure
Insert the FIRST Robotics Competition Software installation DVD 1 and follow the instructions that
appear on the screen.

Activation Procedure

After the NI software is installed, an NI Activation Wizard starts. (This may happen while the second
installation disk is working). Activate the product using the serial number obtained on the certificate
of ownership in the software package in your kit of parts.
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If you obtain a license later, follow this procedure to activate LabVIEW permanently:

1. From the Start Menu, select: Programs >> National Instruments >> NI License Manager.
The License Manager dialog asks you what you would like to activate.

2. Choose "Automatically activate thru a secure internet connection.” You only need to enter in
the number for LabVIEW 8.6 Development System. This will activate all the National
Instruments programs that you need for FRC.

3. Press the Activate Button.

Check http://joule.ni.com/nidu/cds/view/p/lang/en/id/1534 for LabVIEW updates and install. It is a good
idea to check this regularly during the build season as updates are posted as they become
available.

2.3.5 Install Wind River Workbench

Installation Procedure

Note: If you have just installed the previous DVD, the National Instruments Activation Wizard may
start while Workbench is being installed. Internet access is needed to complete the install for
Workbench.

Put the second DVD into the reader. After a few minutes the Installer-Welcome screen will appear.
Click Next.

£ Installer-Welcome |Z| |E| |E|

| WIND RIVER |

Welcome

This program installs
Wind River General Purpose Platform ¥xWorks Edition 3.3

Included From Wind River: wxWarks 6.3, Workbench 3.0.1, GNU Compiler 3.4.4, Wind River Compiler 5.4.0,
Lite5200 Board Support Package, Also included From FIRST: Robotics plugins and libraries,

Media ID: DYD-R138732.1-1-01
Manufactured on Fri Sep 18 13:25:20 PDT 2009

Link ko adwanced installation, licensing and configuration instructions

< Back [ Mext = ] [ Cancel ]

At the Installer-License Agreement screen, select | ACCEPT (if you agree) and click Next.
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WIND RIVER

By selecting "I MZCEPT the terms of this license agreement” and clicking Mext, wou consent to the terms of this
agreement. IF vou do nok wish to be bound by the terms of this agreement, click Cancel and do not install this
software,

YWIND RI¥ER SYSTEMS INC.
SOFTWARE LICENSE AGREEMENT

|l 3

FOR FIRST ROBOTICS COMPETITION USE DMLY

THIS SOFTWARE LICENSE AGREEMEMNT ("Agreement™) is a legal contract betweean vou ("You" or "four™) and
Wind River Syskems, Inc., ("Wwind River™). The right to use the Software is granted only on the condition that
You agree to the Following terms. IF You does not agree to the terms of this Agreement, then Wind River and
ks licensars are unwiling ko license the Software ba You, inwhich case You may return the Software wikhin
thirty {300 daws after shipment, or refuse ta download the Saftware, whichever is applicable,

PLEASE READ THE TERMS CAREFULLY BEFORE CLICKING ON THE "I ACCEPT™ BUTTON OR. USING
THE SOFTWARE, AS BY CLICKING ON THE "I ACCEPT™ BUTTON OR. USING THE SOFTWARE YOU
ACKNOWLEDGE THAT YOU HAYE READ THIS AGREEMENT FULLY, UNDERSTAND IT AND AGREE TO
BE BOUND BY ITS TERMS AND CONDITIONS,

1 NEFTNTTTOMD

[

(%) 1 ACCEPT the terms of this license agreement,
(1 DO MOT ACCEPT the terms of this license agreement,

[ < Back J [ Mext = ] [ Cancel

At the Installer-Installation Directory screen, keep the default installDir directory or enter one of your

choosing. All Wind River products should be installed into the same installDir (root installation

directory.)
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£ Installer-Installation Directory

If this product includes more than one installation disk, make sure to specify the same base installakion directory
for each disk,

Installation Directory:

| CoiwdindRiver | I_Brnwse...]

[ < Back J [ Mext = J [ Cancel ]

At the Installer-Choose Activation Type screen, select Permanent activation and click Browse.
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£ Installer-Choose Activation Type

Choose your Ackivation Type:

C" Temporary activation {requires an Inkernet conneckion)

1 can only connect to the Internet through & progy server,

@ Permanent activation

Enter the Full path bo wour product ackivation File.

| | LBrnwse..J

Howy dio T obkain a product activation File?

[ < Back J [ Mext = J [ Cancel ]

Browse to the DVD-R138732.1-1 directory and select FirstRobotics_2010_install.txt file. Click
Open. No internet connectivity is required to obtain your product activation file
(FirstRobotics_2010_install.txt).
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Select a install.txt File

Look ir: | (§ D¥D-R138732.11- (D:) v Q@2 e m-

|3 3rd_party_licensor_niotices
Iy docs

My Recent I)images

Documents e

= I platForms

T .

L [T update
Desktop j} aukarun.inf

IEI FirstRobotics_2010_install bxk
- -‘Qlicense.htm
] mediald
E:l readme, kxk
by Diocuments
sdf =l

E setup, bat

ﬂ%! ) setup.exe

ky Computer

g File name: | FirstRobotics_ 2001 0_install. txt A | Open |
| 3

by Metwork, Files of type:

The FirstRobotics 2010 _install.txt file contains the installation keys and licensing needed to install
and activate Wind River products. Once the path to the FirstRobotics_2010 _install.txt (product
activation file) is displayed under Permanent activation, click Next.
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£ Installer-Choose Activation Type

Choose your Ackivation Type:

C" Temporary activation {requires an Inkernet conneckion)

1 can only connect to the Internet through & progy server,

@ Permanent activation

Enter the Full path bo wour product ackivation File.

| DFirstRobotics_2010_inskall, bxt | [Brnwse.. ]

Howy dio T obkain a product activation File?

[ < Back J [ Mext = H Cancel ]

At the Installer-Choose Installation Filters screen, make no changes. Click Next.
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€ Installer-C Installation Filters

Target Architectures:

Select one or more karget architectures, carresponding bo processars you plan ta use on vour target. IF vou
are uncerkain, vou may select all of them,

PowerPC (4158 ME)

Products and Features:
{#) Standard Installation {recommended): Installs all products and Features,

" Custom Installation: Allows vou ko choose which products and Features ta install,

[ < Back J [ Mext = ] [ Cancel ]

At the Installer-Standard Installation screen, click Install. After a few minutes, the installation
process will begin by showing a green status bar in the Overall Installation Progress box.
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€ Installer-Standard Installation

Products and Features

@ wWind River Warkbench 3.0 ¢ 488.?0:(MB)

wWind River Compiler 5.4.0 ;148,59 (ME)

wWind River GNU Compiler 3.4.4 For Yxwarks 6.3 @ 180,32 (ME)
ViWorks 6.3 and General Purpose Technologies @ 273,00 (MB)
WWWorks 6.3 BSPs for PowerPC @ 66,82 (MB)

WWWorks 6,3 Vista Point Patch ;1055 (MB)

WPT and MI Patch For Workbench 3.0 and WeMWorks 6.3 72,86 (ME)

eeseoDeE @

Installation Directory
CiindRiver_FRC_2010

Disk Space Information
Tokal Disk Space Required 1036.11 {ME)
Disk Space Available 651,67 (MB)

Overall Installation Progress {installed 0 of 7 selected products)

( ]

[ < Back J [ Install ] [ Cancel ]

Once the Overall Installation Progress shows (installed 7 of 7 selected products), click Next.
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€ Installer-Standard Installation

Products and Features

[F o Wind River Workbench 3.0 : 468,70 (ME)

J wWind River Compiler 5.4.0 ;148,589 (ME)

o Wind River GHU Compiler 3.4.4 For YxWorks 6.3 ¢ 160,32 (MB)

] o WWorks 6.3 and General Purpose Technologies @ 273,00 (ME)
B\/ WWWorks 6.3 BSPs for PowerPC @ 66,82 (MBE)

o \hWorks 6.3 Yista Point Patch @ 105.5 (MB)

Ey’ WPT and MI Patch For Workbench 3.0 and WeMWorks 6.3 72,86 (ME)

Installation Directory
CiindRiver_FRC_2010

Disk Space Information
Tokal Disk Space Required 0.0 {MB}
Disk Space Available a7573.83 (MB)

Installation Progress of Current Product
Installation Complete,

Overall Installation Progress {installed 7 of 7 selected products)
[HH!IHIHIHIHIHIHI!I'IIIHIHIHNHIHIHIHIHIHI'I!IHIIIHIHIHNHIHIHIHIHIHIq

Read the information shown on the Installer-readme.txt screen. This readme is installed as
FRC_readme.txt in your installDir. Click Next.
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2 Installer-readme. txt

WIND RIVER

Useful “readme™ information is provided below:

Inskallation and Licensing
For installation instructions and system requirements For the FIRST Robotics Competition 2010 software,
please refer to the document titled "FIRST Robotics Competition 2010 Release Motes," & printed version of
this document is included with the FRC software kit and is also available on the FIRST Robotics Competition
Web site at:

- hitbpe S, usfirst, orgfroboticsprograms Frofcontent, aspxcFid=10934
For last minute known issues and bug Fixes For the FIRST Robotics Competition 2010 software, please refer
to the document titled "FIRST Fobotics Competition 2010 Readme,” This readme will be available on the
FIRST Robatics Competition YWeb site at:

- htkpe: fwema, usfirst, org)roboticspragranmsFrofcontent . aspxPid=10934

Host Requirements

The minimurm host and operating swskem requirements are as follows:
- Windows %P Professional for x86 (32-bit), Service Pack 2
- Windows Yista Business for x86 (32-bit), Service Pack 1

Suppork

Up-to-date information on known problems, patches, and documentation can be obtained from the First
Forge Forum, Go b this site and navigate ko the First Robotics Forum,

- http: ) fFirskForge. wpi.edu

wl.1_20095EPO9

At the Installer-Finish screen, we recommend keeping both choices selected with a check mark.
Click Finish. After a few minutes, Wind River Workbench will start up (if you kept the Launch
selection check marked.)
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£ Installer-Finish

WIND RIVER

Thank you For instaling wind River General Purpose Plakform Wx\Waorks Edition 3.3
Faor details of currently available patches, please refer to

Hkbpe s, windriver  comfpatch nokices:

Launch wWind River Woaorkbench 3.0

Create a desktop icon For Warkbench 3.0

[ < Back J | Finish ] Cancel

Note: The product activation file, FirstRobotics_2010_install.txt, is renamed as install.txt when the
Installer puts it into your installDir. To start Workbench manually, see the instructions in the
readme.txt file located in your installDir.

2.3.6 Install Net Beans and Java

Installation Procedure

The following procedure explains how to install the Java software development environment from
the FIRST DVD. In addition to the NetBeans Integrated Development Environment and The Java
SE JDK, necessary National Instruments and FRC components will be installed. Installation of only
the Java environment should take about 2 hour.

Additional information is available at http://first.wpi.edu/FRC/frcjava.html

Put the DVD into the reader. After a few minutes the Installer screen will appear.
On the installer welcome page, click “Install FIRST Robotics Competition 2010 Software”.
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L) wiorver @WPL WL

FIRST Robotics Competition 2010

ni.com/FIRST & 2010 Mational Instrurments. Al rights reserved,
The Installer information page will appear. Click “Next >>”.

¥ FRC 2010 Suite

L) wnorver @WPL WAL

FIRST Robotics Competition 2010

ni.com/FIRST & 2040 Mational Instruments. &1 rights reservad.

=+ Back [ Mext == l [ Cancel ]

The Product List dialog box will appear. To choose the Java Package, right-click on “Java
Package” and choose “Install”. To install only Java, right-click “LabVIEW Package” and “Wind River
Package” and choose “Do not install”.
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The Product List with the Java Package selected should appear as shown

59 FRC 2010 Suite

= o Bl 1ava Package
=

| 2,2 Install with customization
|25 Do notinstal

by ) Java(TM) SE Development Kit

: - é + Sun(t) SPOT Javalt) Development Kit for FRC
w2y | NetBeans IDE 6.7, 1 Installer

Ei % + FRC License

Product List NATIONAL
Select the product{z] to install INSTRUMENTS

@3 ~| LabVIEW Package

M- = Wind River Package

=

Installs Java and Mational Instruments software for the FIRST Robotics Competition (FRC).

MI-RIO 3.2.1

Vision Development Module 2009
Vision Plugin for FRC

MI-VISART 4.4.2

[ << Back ][ Mext == ] [ Cancel

|

5 FRC 2010 Suite

. Click “Next >>".

Product List

_ NATIONAL
Select the product(z] to install INSTRUMENTS

-3 = LabVIEW Package

B3 = Wind River Package

B3 -
; = VISART FRC

« NI-RIO

- Vision

+ Vision Plugin

+ Java(TM) SE Development Kit

+ Sunft) SPOT Javalt) Development Kit for FRC

~ MetBeans IDE 6.7, 1 Installer

+ FRC License

eleleleletelel

Installs Java and Mational Instruments software for the FIRST Robotics Competition (FRC).

MNIRIO 3.2.1

Vision Development Madule 2009
Vision Plugin for FRC

MI-VISART 4.4.2

[ << Back ” Mext == ] [ Cancel
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The Product Information dialog will appear. Click “Next >>".

¥ FRC 2010 Suite

Product Information
Fleaze read the following information about the products to be installed.

[[Jrequest the installer to contact National Instruments to search for new notifications on the

accordance with the National Instruments Frivacy Policy.

NATIONAL
INSTRUMENTS

are installing, By checking this box, you acknowledge that your IP address will be sent and collected in

Privacy Statement

products you

[ << Back ” Mext =3 ]

]

[ Cancel

The User Information dialog will appear. Enter your team name, Organization FIRST and the

LabVIEW serial number found on the certificate of ownership located in the s
provided in your kit of parts. Click “Next >>”.

§ FRC 2010 Suite

oftware package

User Information NATIONAL
Enter the following information. INSTRUMENTS

Full Mame: | Team0067 |
Organization: | FIRST |
Install LabVIEW 8.6. 1 for FIRST Robotics Competition 2010 using the following serial number:
Serial Number: | (SERIAL NUMBER) |

Leave the Serial Mumber field blank to use the product in

evaluation mode.

<< Back H Mext == ] [ Cancel

© FIRST 2010 FRC Control System Manual: Section 1 — Introduction, Rev1

Page 18 of 58




In the Destination Directory dialog, keep the suggested directory and click “Next >>".

& FRC 2010 Suite

Destination Directory NATIONAL
Select the primary installation dingcton. INSTRUMENTS
MIDIR:
C:\Program Files\Mational Instruments| | [ Browse...
[ << Back ” Mext = ] [ Cancel

Accept the National Instruments License Agreements and click “Next >>".

i FRC 2010 Suite

License Agreements
Y'ou must accept the license(z] displayed below to proceed.

NI |ovr

NATIONAL
INSTRUMENTS

NATIONAL INSTRUMENTS SOFTWARE LICENSE AGREEMENT
INSTALLATION NOTICE: THIS IS A CONTRACT. BEFORE YOU DOWNLOAD THE SOFTWARE

BY DOWMLOADING THE SOFTWARE AND/OR CLICKING THE APPLICABLE BUTTON TO
COMPLETE THE INSTALLATION PROCESS, YOU CONSENT TO THE TERMS OF THIZ
AGREEMEMT AMD YOU AGREE TO BE BOUND BY THIS AGREEMENT. IF YOU DO NOT WIEH
TO BECOME APARTY TO THIS AGREEMENT AMD BE BOUMD BY ALL OF ITS TERMS AMD
COMDITIOMS, CLICK THE APPROPRIATE BUTTOM TO CAMNCEL THE INSTALLATION
PROCESS, DO MOT INSTALL OR USE THE SOFTWARE, AND RETURN THE SOFTWARE
WITHIM THIRTY (20} DAYS OF RECEIPT OF THE SOFTWARE (INCLUDIMNG ALL
ACCOMPANYING WRITTEM MATERIALS, ALOMG WITH THEIR COMTAINERS) TO THE PLACE
Product(s] which require thiz licensze:

AMD/OR COMPLETE THE INSTALLATION PROCESS, CAREFULLY READ THIS AGREEMEMT.

Fa

| £

VISA RT FRC
NI-RIO
Vision

Mliminem Niliimin

(E

(%31 accept the above 2 License Agreement(s).

(31 do not accept all these License Agreement(s),

[ <« Back ” Mext == ] [ Cancel

|
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When the Start Installation dialog appears, click “Next >>”.

5 FRC 2010 Suite

Start Installation NATIONAL
Review the following summary before continuing. INSTRUMENTS

The following product{s) will be installed in the order listed below.

VISART FRC

MI-RI10

Yision

Wigion Plugin

FRC License

Java[Th] SE Development Kit

Sun(t) SPOT Jawvalt) Development kit for FRC
MetBeans IDE 6.7.1 Installer

[ << Back ][ Mext == ] [ Cancel ]

After the National Instruments products have been installed, the JDK SE License dialog will appear,
Click “Accept >”.

i Java(T M) SE Development Kit 6 Update 16 - License

License Agreement

Please read the following license agreement carefully.

Sun Microsystems, Inc. Binary Code License Agreement ~
for the JAVA SE DEVELOPMENT KIT (JOK), VERSION 6

SUN MICROSYSTEMS., IMC. ("SUN"} 1S WILLIMG TO LICENSE THE
SOFTWARE IDENTIFIED BELOW TO YOU ONLY UPON THE COMDITION
THAT YOU ACCEPT ALL OF THE TERMS CONTAINED IN THIS BINARY

CODE LICEMSE AGREEMENT AMD SUPPLEMENTAL LICENSE TERMS
(COLLECTIVELY "AGREEMENT"). PLEASE READ THE AGREEMENT
CAREFULLY. BY USING THE SOFTWARE YOU ACKMNOWLEDGE THAT

Y OU HAVE READ THE TEEMS AMD AGREE TO THEM. IF YOU ARE
AGREEING TO THESE TERMS OM BEHALF OF A COMPANY OR OTHER
LEGAL ENTITY, ¥YOU REPRESENT THAT ¥OU HAVE THE LEGAL

AUTHORITY TO BIND THE LEGAL ENTITY TO THESE TERMS. IF YOU DO ™

[ Decline ][ Accept =

The JDK SE Custom Setup dialog box will appear. Click “Next >”.

© FIRST 2010 FRC Control System Manual: Section 1 — Introduction, Rev1 Page 20 of 58




Custom Setup

@Sun

Select the program features you want installed. —Avlt b

Select optional features to install from the list below. You can change your choice of features after
installation by using the Add/Remove Programs utility in the Control Panel

- [:le-u-elui:lmentTCIl:l|5
o Demos and Samples
i Source Code

- Public JRE

i Java DB

Feature Description

Java(TM) SE Development Kit &
Update 16, induding private JRE
& Update 16. This will require
300MEB on your hard drive.

Install to:
C:\Program Files\Javaljdk1.6.0_186Y

[ < Back ]L Mext = ] [ Cancel ]

When the JDK SE Complete dialog appears, click “Finish”.

When the FRC Java Installer appears, keep the default destination folder and click “Install”.

1 Java(TM) SE Development Kit 6 Update 16 - Complete

Java(TM) SE Development Kit 6 Update 16
Successfully Installed

Product Registration is FREE and indudes many benefits:
* Motification of new versions, patches, and updates

* Spedial offers on Sun products, services and training

* Arccess to early releazes and documentation

When you dick Finish, product and system data will be
collected and the JDK product registration form will be
presented. If you do not register, none of this information
will be saved,

For more information on what data Registration collects
and how it is managed and used, see the Product
Registration Information Page.

[ Product Registration Information ]
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FRC Java Installer

+ Press Imstall button to start extraction.

s Use Browse button to select the destination folder
from the folders tree. It can be also entered

marually.

s If the destination folder does not exist, it will be
created automatically before extraction.

Destination folder

iu::‘-.FHCJava| \E] [ Browse. ..

Installation progress

[

[ Instal l [ Cancel

When the NetBeans Installer dialog appears, click “Next >”.

" MetBeans IDE Installer

The installer will install the MetBeans IDE with the Java SE pack.

Installation Size: 171.8 MB

[ MNext> | [ Cancel
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Accept the NetBeans IDE License Agreement and click “Next >".

" NetBeans IDE Installer |z| |E| E|

License Agreement

Please read the following license agreement carefully. @ Hmumu]E 6.7_1

METBEAMS IDE &6.7.1 ("Product”) 7%

Flease review the complete list of open-source licenses
governing software incuded in the Product. They can be
found in the THIRDPARTYLICEMSE. txt file. Sun elects to use
only the GNU Lesser General Public License version 2.1
{LGPL),/GMU General Public License version 2 (GPL) for any
software where a choice of LGPL/GPL license versions are
made available with the language indicating that

LGPLw 2. 1/GPLw2 or any later version may be used, ar where a
choice of which version of the LGPL/GPL is applied is
unspecified.

Flease review the list of libraries and licenses provided
for use, This license file contains six distinct licenses,

Unless specified below, the use of MetBeans IDE and

{ accept the terms in the license agreement

[ < Back ][ Mext = J [ Cancel

Keep the NetBeans IDE Installation default folders and click “Next >”.

”’ NetBeans IDE Installer

NetBeans IDE 6.7.1 Installation .
Choose the installation folder and JDK™, @ MI“E 61_1
Install the NetBeans IDE to:
|C: \Program Files\NetBeans 6.7, 1] | [ Browse... l
JDK™ for the MetBeans IDE:
|C:'|,F‘rc:gram Files\lavaljdkl.6.0_16 V| [ Browse... l
[ < Back ] [ Mext = ] ’ Cancel
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A Summary message box will appear. Click “Install”.

" MetBeans IDE Installer E”EI |EI

Summary

Click Install to start the installation, ‘@ HHIHHHIBII]E 5?1 .

MetBeans IDE Installation Folder;
C:\Program Files\MetBeans 6.7.1

Total Installation Size:
171,82 MB

[ < Back ][ Install | [ Canicel ]

When Setup is Complete, decide whether to contribute and register and click “Finish”.

" MetBeans IDE Installer

Setup Complete

Click Finish to finish the NetBeans IDE setup. 22 NetBeansIDE6.7.1
E——

Installation completed successfully.
Contribute to the NetBeans project by providing anonymous usage data

& If you agree to particdipate, the IDE will keep track of the high-evel features you use
& The collected anonymous data will be submitted to & usage statistics database at netheans.ora server

The usage statistics will help the development team to better understand user requirements and priaritize
improvements in future releases, There is absolutely no way to reverse-engineer the collected data to find spedific
details concerning your projects. See more information.

Register the MetBeans IDE after finishing the installation
Registration gives you the following benefits:

& Special offers on Sun developer products, services and training
& Ability to track and manage your registered products on the SunConnection Inventory site

Registration is FREE.

Finish
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Finally, an Installation Summary page will appear. Click “Next >>” to complete the installation.

Y FRC 2010 Suite

Installation Summary NATIONAL
WHSI'RUMENTS'

Al products were installed:

Installation Summary »

Installed

+VISA RT FRC

«NI-RIO|

+VYision

+\fizion Plugin

* Java(TM) SE Development Kit

«5unft) SPOT Javalt) Development Kit for FRC
sMetBeans IDE 6.7, 1 Installer

*FRC License

Installation Details
VISA RT FRC

Installation Summary

<< Back ][ Mext ==

FRC Plugin Installation and Configuration

The FRC Plugins can either be installed from the Internet or from the C:\FRCJava\update folder
created by the DVD installation. Internet installation is recommended because future updates will
be immediately available to you through the WPILib update site. If the Internet is not available the
plugins can be installed from disk. To install the plugins, start NetBeans and choose “Tools >
Plugins” to access the Plugins dialog box.

To install the plugins from the Internet:

In the Plugins dialog box, choose the “Settings” tab and “Add” to access the Update Center
Customizer dialog. Enter “FRC Java” in the “Name:” field. Enter the current plugins URL,
(http://first.wpi.edu/FRC/java/netbeans/update/fpga1.3.0/updates.xml) in the “URL:” field. Then

click “OK”.
® Update Center Customizer
Mame: :-FRC Java i
Check for updates automatically
WRL:  [ntipsfrst.wpi.cdulFRC avajnetbeans/updatefgat. 3.0fupdates.sm
Ok ] [ Cancel
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In the Plugins dialog box, choose the “Available Plugins” tab, and check the Install box for every
Plugin in the list that begins with “FRC”. Click “Install”.

® Plugins @

s |

—

Marme ECatie = | B

[] Stack Analyzer Ewperime... [B & FRCApplicationTemplate
[] org.mkleint - Wrap... foobar (] =
x : = -~
FRCRobotTemplates FRC Java i | fi} Community Contributed Plugin =
FRCRenameRefact... FRC Java a4
FRC Java Info FRCJava gy Author: Eric Arseneau
FRCSquawksDK FRC Java G Date: 12/2/09
] FRCApplicationTem... FRC Java Source: FRC Java
[] Groovy and Grails Groavy ; Homepage: hitp:/fwww.sunspotworld. com g
[] 3Buider Project Im... Infrastru... @)
[] GlassFish v3Enabler Infrastru... [B |» i Recctnlini w

5 plugins selected, 11MB

[ Close ][ Help ]
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To install the plugins from disk:

In the Plugins dialog box, choose the “Downloaded” tab and “Add Plugins...” to access the Add
Plugins file browser. Navigate to C:\\FRCJava\updates, select the plugin files (*.nbm), and click
“Open”.

® Add Plugins -4
Loak in: ||ﬁ update v| ¥ J9||E
5 [3) licenses
3" 53 E| edu-wpi-first-squawksdk.nbm
My Recent @ edu-wpi-first-wpilibj-templates. nbm
Documents [@| org-sunspotworld-renamerefactoring.nbm
?i‘: @ org-sunspotworld-SPOTFR Cwelcomemodule. nbm
- :E] org-sunspotworld-sunspotfrcapplicationtemplate . nbm
Desktop
__'_) File name: m" "org-sunspotworld-sunspotfrcapplicationtemplate. nbm™ [ Open ]
My Documents

Files of type: |Plugin distribution files {*.nbm) v | Cancel

In the Plugins dialog box, click “Install”.
To complete the plugins installation:

In the NetBeans IDE Installer dialog, click “Next >”.

W NetBeans IDE Installer

Welcome to the NetBeans IDE Plugin Installer
The installer will download, verify and then install the selected plugins.

The following plugins will be installed:

FRC Java Info [5.9]
FRCApplicationTemplate [1.24]
FRCRenameRefactoring [1.43]
FRCRobotTemplates [1.11]
FRCSquawkSDK [3.25]

Bach L Mext = ][ Cancel
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Accept the terms of the license agreement and click “Install”.

W NetBeans IDE Installer

License Agreement
Please read all of the following license agreements carefully.

In order to continue with the installation, you need to agree with all of the license agreements assocated
with the particular plugins.

FRCSquawksDE, FRCRobotTemplates License Agreement
* Copyright (c) 2009 FIRST
* All rights reserved.

[

* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions are met:
*  *Redistributions of source code must retain the above copyright B

{ accept the terms in all of the license agreements.:

[ < Badk ]L Install ” Cancel J

Wait while the plugins are downloaded and installed, then click “Finish” to restart the IDE now.

® NetBeans IDE Installer

Restart NetBeans IDE to complete installation.
Restart MetBeans IDE to finish plugin installation.

The MetBeans IDE Installer has successfully installed the following plugins: =

FRCRobotTemplates
FRCSquanwksDk
FRCRenameRefactaring
FRCApplicationTemplate
FRC Java Info

(") Restart IDE Later

L Finish ” Cancel J
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To configure the FRC Plugins:
When NetBeans restarts, click “Tools > Options”.

In the Options dialog, click the “Miscellaneous” icon and the “FRC Configuration” tab. Enter your
team number in the “Team Number:” field and click “OK”.

e /S

General Editor Fonts & Colors Keymap Miscellaneous

Ant | Appearance | Diff Files | FRC Configuration | GUT Builder || Tssue Tracking || Java Debugger | JavaScript | Maven Profiler | Tasks Versioning

Team Mumber: | 6?i

[] Use Alternate WPILib] Location

| Browse...

[ ] Use alternate SDK Location [ ] Use existing SDK

I Export ][ Import ] I Ok l[ Cancel l

NetBeans is now ready for use in creating, building and running FRC Java robot programs.
2.4 STEP 4 - UPDATE SOFTWARE

1. Goto http://joule.ni.com/nidu/cds/view/p/lang/en/id/1534
2. Click on the FRC update file.
3. Follow the instructions that appear on the screen to complete the update.

2.5STEP 5 - 2010 DRIVER STATION CONTROL SYSTEM SET UP

Initial Driver Station Boot

Attach the Classmate to the power adaptor and plug the adapter in to an AC power receptacle. The
first time the Classmate is turned on, there are some unique steps, listed below, that you’ll need to
take. We recommend that you wait until after you’ve done these steps before connecting your
Classmate to the internet. The initial boot may take several minutes; make sure you do not cycle
power during the process. Please note that these steps are only required during original startup.

SET UP Wizard
a) When the Wizard starts, click Next.
b) Read, and if appropriate, accept the user license agreement. (If you do not accept the user
license agreement, I'm afraid we're in trouble...)
c) When prompted for “Computer Name,” use your team number in the following format -
Teamxxxx, where xxxx is your four-digit team number (i.e. Team 0012, Team0123, Team
1234, etc). We suggest that you describe your computer as “driver station”.
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d) Next you will be prompted for an administrator password. We urge you to set the
administrator password to something known only to you and to keep it confidential. Do not
share the password with your entire group, but instead only with a select few trusted
individuals.

e) You will be asked if you want to assign your computer to a domain. Click no.

f) The wizard will check for an internet connection. Again, we recommend that you wait until
after you've done these steps before connecting your Classmate to the internet. Click next.

g) You will be asked if you are ready to register with Microsoft at this time. Please choose: not
at this time.

h) Wait for Windows to install networking components and complete the final tasks.

i) The Classmate will direct you to the account login screen. Log into the Developer account.

AVG Antivirus set up
You should get a message that the AVG license is not working. If it doesn’t pop up right away, give
it a minute, it will. NOTE: We expect that you may also receive a message that says that AVG is out
of date. In future, we recommend that you keep your AVG Antivirus software current and update
when prompted to do so.
a) Click the Reenter key.
b) Enter your licensing information.
a. Your user name is the same as your computer name (Teamxxxx)
b. Your company is FIRST
c. The license number is 8FIRST-NOT27-LEECS-8ZNAR-Y2ENL-8BFMA-PFYJ (note
that the second batch of letters has a “zero” not a capitalized vowel.).

E. Activate AYG b X|
Enter your AWGE License Mumber and perzonal/company
ﬁ informatiarn,
‘ Lizenze Mumber: [rvalid Licenze Mumber
zer Wame: ITeamEIEIEi?
Compary: IFIF!ST
Licenze Mumber: IEFIHST-NDTEF"-LEEES-BEN#-.H-‘\"EENL-EEFM&
@ | d“" Bctivate ‘ | Back

c) Click Activate.
Your license will activate upon initial connection to the internet and is good for one year.

Set Developer Password
We urge you to set the Developer account password to something known only to you and to keep it
confidential. Do not share the password with your entire group, but instead only with a select few
trusted individuals. This will go a long way in preventing unwanted and uncontrolled system
modifications and resultant instability or data loss. Be sure to save the password in a secure
location; if the password is lost, you will not be able to login as Developer nor perform actions
requiring administrator-level privileges. Should this happen, you will need to contact FIRST for
instructions on how to re-image your machine, potentially a time-consuming task.

a) Open the Control Panel.

b) Click on User Accounts.

c) Click on Developer and click Create a Password.
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d) You will be asked, “Do you want to make your files and folders private?” Answer
accordingly.
e) Close user accounts.

Update Classmate Software

In order for the Classmates to arrive at Kickoff locations in time, they were shipped before the final
version of the software was ready. It is essential that you update your classmate software before
proceeding so that you are using the most updated software throughout this set up and during
competition.

a) Using a separate computer that is connected to the internet, retrieve the driver station
update http://joule.ni.com/nidu/cds/view/p/lang/en/id/1535 and save the files to a USB drive
NOTE: do not use the restoration key provided in the 2010 kit of parts. The restoration
key should be kept pristine and stored in a safe location. The restoration key should be
used only in the event of a crashed classmate.

b) Insert the USB drive into the Classmate, when the removable disk window pops up
choose Open folder and view files.

c) Move the Update Folder to Classmate desktop

d) Open file

e) Click setup.exe

f) Choose next

g) Choose next

h) Product notifications are optional. Answer as you see fit.

i) Read, and if appropriate, accept the user license agreement. (If you do not accept the
user license agreement, I’'m afraid we’re in trouble...)

j) Ditto for the supplemental license agreement

k) After the software loads, choose finish and restart the computer when prompted

Set your team number
When the classmate reboots it will automatically open the Driver account.

a) Click on the Set up Tab and enter your team number in the field provided and Tab out of the

r these examples.

Setup

field. As noted above, we've used team
Team # 9992 2
Volts —.— e Ro
“, Communications | =] Teleoperated
. Seop Bution = ey :

number 9999 fo

Jic ics

No Robot e Local Dashboard
Communication “ ® Remote Dashboard Dashboard P KR

2.6 STEP 6 - CONFIGURE THE CRIO

All FRC teams, both Rookie and Veteran teams, must configure/reconfigure the cRIO in preparation
for the 2010 season. The cRIO Imaging Tool is preloaded on the Classmate and is also available
on the Software Disks included in the Kit of Parts.

Set the Static IP Address of the Computer you are using for development

1.

ar0N

Select Start»Control Panel»Network Connections»Local Area Connection to display the
Local Area Connection Properties dialog box.

On the General page, select Internet Protocol (TCP/IP)

Click the Properties button to display the Internet Protocol (TCP/IP) Properties dialog box.
Select the Use the following IP address option.

In the IP address text box, if this computer is the Classmate and you have run the Driver
Station software and successfully set your team number, you should see 10.xx.yy.5, where
xx corresponds to the first one or two digits of your team number and yy corresponds to the
last two digits of your team number. If this is not the classmate PC you should set the
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address to 10.xx.yy.6 as the Driver Station defaults to 10.xx.yy.5 for its IP address. In this
text box, change the final digit .5 to .6.

Team Number Static IP Address
64 10.0.64.6
512 10.5.12.6
1024 10.10.24.6

6. The Subnet mask text box defaults to 255.0.0.0. Use this default value.

Internet Protocol (TCP/IP) Properties

General

“You can get IP settings assigned automatically if your network supports
thiz capability. Otherwise, you need to ask your network. administrator for
the appropriate IP settings.

() Obtain an IP address automaticaly

(%) Usge the following IP addiess:

1P address: 10 o.0. 6
Subnet mask: . 0.0 .0

Default gateway:

(%) Use the following DMS server addiesses:
Preferred DNS server:

Altemnate DNS server:

7. Click the OK button twice to close the Internet Protocol (TCP/IP) Properties and Local Area
Connection Properties dialog boxes.

8. Click the Close button to close the Network Connections dialog box.

After you set the static IP address of the computer you are using for development, use an Ethernet
crossover cable to connect that computer to Ethernet port 1 of the cRIO. Power up the cRIO, then
configure the cRIO with the cRIO Imaging Tool.

Considerations Before Running the cRIO Imaging Tool

Before configuring the cRIO with the cRIO Imaging Tool, you must ensure that the hardware and
software are configured properly.

Do not use the cRIO Imaging Tool on the cRIO over a wireless connection. If the connection is lost,
the data that the cRIO Imaging Tool writes to the cRIO will be corrupted.

Do not use Measurement and Automation Explorer (MAX) to install additional software on the cRIO.
MAX overwrites the FRC VIs on the cRIO, which makes the cRIO unusable for the FRC
competition. If you use MAX to install additional software on the cRIO, you must use the cRIO
Imaging Tool to restore the device to a usable state.

Before running the cRIO Imaging Tool, ensure the SAFE MODE switch on the cRIO is turned off.
For routine use, do not use the cRIO Imaging Tool when the cRIO is in SAFE MODE.
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Severe corruptions of the software or settings on the cRIO result in the device no longer
functioning. If the cRIO is corrupted or if the IP Address is set incorrectly, the device boots only in
SAFE MODE. When this occurs, switch the device into SAFE MODE. The cRIO Imaging Tool offers
to reformat the disk. After the disk has been reformatted, switch the cRIO out of SAFE MODE,
reboot, and run the cRIO Imaging Tool normally

Running the cRIO Imaging Tool
Complete the following steps to configure the cRIO with the cRIO Imaging Tool.

1) Select Start»All Programs»National Instruments(folder)»LabVIEW 8.6»FRC cRIO Imaging
Tool to launch the cRIO Imaging Tool dialog box. You also can display this dialog box by
selecting Tools»cRIO Imaging Tool in LabVIEW.

2) Select the cRIO you want to configure from the Select cRIO Device table. This table lists all
cRIO devices connected to the host computer.

3) In the Development Environment section, specify whether you want to run and debug
LabVIEW, C/C++, or Java .

a. When developing robot code using LabVIEW it is recommended that the "Always run
deployed code at startup” option be selected.

4) Place a checkmark in the Format Controller checkbox. Use the Format Controller section to
restore an image on the cRIO or update the cRIO with a new name or team ID.

5) From the Select Image list, select the most recent FRC_2010_xx.zip file to download the
FRC_2010_xx image to the cRIO. The FRC_2010_xx image consists support for LabVIEW,
C/C++, and Java program.

6) Enter the name you want to use to identify the cRIO in the Device name text box.

7) Enter your team number in the Team ID field. The cRIO Imaging Tool sets the IP address of
the cRIO to 10.xx.yy.2, where xx corresponds to the first or first two digits of the team
number and yy corresponds to the last two digits of the team number.

8) Click the Apply button to apply the changes you made and download the FRC_2010_xx
image to the cRIO. Do not turn off power to the cRIO or interfere with the network
connection while the cRIO Imaging Tool downloads the image to the cRIO.

9) When the reconfiguring device window states the CompactRIO image was successfully
updated, close the window, turn the cRIO off by shutting down the power, then turn it back
on to load the new image.

If you want to switch to another development environment, select the new development
environment from the Choose Development Environment section and click the Apply button.
Switching development environments does not reformat or download a new image to the cRIO.

Refer to the LabVIEW Robotics Programming Guide for the FIRST Robotics Competition for more
information about the cRIO and other programming procedures. You can access this guide by
selecting the Robotics Programming Guide link on the LabVIEW Getting Started window, by
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navigating to the National Instruments\LabVIEW 8.6\manuals directory and opening
FRC_Getting_Started.pdf, or by searching ni.com

2.6.1 Using the Classmate with your cRIO.

1) Log into the Driver Account

Developer

T
1 l

Driver

1, click your user name

Figure 1: Login screen with the two available accounts

2) Plug the following devices into your Classmate
- USB Hub
- Joysticks (into the USB Hub)
- E-Stop button (into port 1 on the USB Hub)
- cRIO using the orange crossover Ethernet cable (via the only Ethernet port on the
Classmate and port 1 on the cRIO)

Figure 2: The basic Driver Station setup with simulated robot (cRIO, motors, etc)
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3) Turn on your cRIO using the 120A main circuit breaker (make sure that the Analog Breakout
Board is attached to the 9201 module in slot 1 of your cRIO and that it has the jumper
installed for battery voltage tracking).

Required Jumper
Analog Breakout Board ‘

- ‘
Figure 3: The cRIO should have a 9201 module in slot 1 with
the accompanying Analog Breakout board installed and wired

4) On the left side of the Driver Station window, check the status indicators to confirm that the
Classmate has communication with the cRIO (meaning that IP addresses are set and the
cRIO has been imaged), This will be indicated with a green light next to Communications.

Team # 9999
Volts 12.24

% Communications
%, Robot Code
& Stop Button

No Robot
Communication

Figure 4: Status indicators relay crucial information about system performance.
5) In the Setup Tab, confirm that the Driver Station recognizes your joysticks. Joysticks should
be listed in green. If the joysticks were not connected or recognized hit F1 to cause the DS
to re-enumerate the USB joystick devices.

2.7STEP 7 - ROBOT CONTROL SYSTEM SET UP
Veteran teams may skip this step and use their 2009 robot in place of the bench top set up when
testing the Driver Station set up throughout the rest of this document.

Locate the following control system components and layout their locations on an appropriate
nonconductive surface (e.g. plywood or lexan) to permit wiring connections as shown in the power
distribution diagram http://usfirst.org/roboticsprograms/frc/content.aspx?id=10934. Plan the
positions of the components to leave space to access the various connectors.

o Kit Materials:

o Power Distribution Board

cRIO with modules (2x NI 9201 in slots 1,2; 2x NI 9403 in slots 4,6; NI 9472 in slot 8)
Analog Breakout (to be installed with the NI 9201 module in slot 1)
Digital Sidecar (to be connected to the NI 9403 module in slot 4)
Solenoid Breakout (to be installed with the NI 9472 module)
Wireless bridge, WGAG00N
Circuit breakers

O O O O O O
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o

Jaguar speed controllers, qty 2 (Team-provided Victor 884 speed controllers may
also be used)
2 PWM cables
Crossover cable
120-amp circuit breaker (CB3-SM-120 or similar)
12V DC motors, qty 2
6 AWG wire and ring terminal connectors
22 AWG or better wire
18 AWG or better wire
appropriate wire and connectors for size of motors
o 12V Battery (MK Battery ES17-12 or equivalent)
e Tools Required:
o Wago Tool (from kit)
o M6 nut driver (10mm socket)
o Jeweler’s flat-head screwdriver
o Wire cutters, strippers, and crimpers
O
An example of a completed bench top setup (

O O O OO0 O O O

excluding the wireless bridge) is shown in Figure 2.1.

" Tobattery

power to camera

Figure 2.1 Completed Robot Control System benchtop setup

Power Distribution Board (PD) — Make each of the following connections. Refer to the Power
Distribution Board datasheet in section 3.1 for additional detailed information.
* 12V Power connection to the Power Distribution Board from the 120-Amp circuit Breaker
WARNING: the shanks on the Power Distribution Board use metric M6 nuts. Use of 4" nuts
will strip the studs on the Power Distribution Board.
NOTE: Do not connect a battery to the Power Distribution Board until after all other
connections are established and double-checked.
24\ Power connection to the cRIO
» Power connections to the Analog Breakout, Digital Sidecar, and Solenoid Breakout from the
VB3 breaker outputs (use 20A breaker).
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» Power connection to the Jaguar Speed Controllers from any of the Maxi Breaker outputs (for
40A circuits)

cRIO — Make each of the following connections. Refer to the cRIO manual link available in section
3.2 for additional detailed information.

* cRIO Module Positions

+ Slot 1: 9201 (with Analog Breakout)

+ Slot 2: 9201 (optional)

+ Slot 3: Empty

* Slot 4: 9403 (connected to Digital Sidecar)

+ Slot 5: Empty

* Slot 6: 9403 (optional)

+ Slot 7: Empty

* Slot 8: 9472 (connected to Solenoid Breakout) (optional if needed).

» Connect the 24V cRIO supply from the PD board using the supplied power connector (Part NO

CTF040V8)
* Plug the crossover cable from network port 1 to the Driver Station

Analog Breakout — Make each of the following connections. Refer to the Analog Breakout
datasheet in section 3.3 for additional detailed information.

* Plug the Analog Breakout to the NI 9201 module installed in slot 1 of the cRIO

» Connect J3 to the Power Distribution Board using a 20A Circuit

* Install a jumper on the Analog Breakout’s “Battery Selection Jumper” in accordance with the

Analog Breakout Datasheet to enable battery monitoring.

Digital Sidecar — Make each of the following connections. Refer to the Digital Sidecar datasheet in
section 3.4 for additional detailed information.
+ Using the supplied DB-37 ribbon cable, connect to the NI 9403 module installed in slot 4 of the
cRIO. NOTE: Remove the hex nuts from the female side of the cable.
» Connect J22 to the Power Distribution Board using a 20A Circuit
» Connect PWM cables to Jaguar Speed Controllers (PWM #1 to Jaguar #1; PWM #2 to Jaguar
#2).

Solenoid Breakout — Make each of the following connections. Refer to the Solenoid Breakout
datasheet in section 3.5 for additional detailed information.

* Plug the Solenoid Breakout into the NI 9472 module installed in slot 8 of the cRIO

» Connect J3 to the Power Distribution Board using a 20A Circuit

120-Amp Circuit Breaker — Make each of the following connections.
» Connect the “BAT” terminal to the “+” terminal of an Anderson connector
* Connect the “AUX” terminal to the “+” terminal on the PD board.

Jaguar Speed Controllers and 12VDC Motors — Make each of the following connections for each
of the two Jaguar speed controllers and associated 12VDC motors. Refer to Section 3.1 for
additional information

» Connect the “V-" terminal to the “-” output of either a Maxi or VB3 breaker on the PD board

» Connect the “V+” terminal to the “+” output of the same Maxi or VB3 breaker on the PD board

» Connect the “M-“ terminal to one of the motor input leads

» Connect the “M+” terminal to the other motor input lead of the same motor

Wireless Bridge (WGA600N) — Make each of the following connections.
* Plug the 12V / 1A power supply included with the WGABOON wireless bridge into a wall outlet
and into the bridge. The bridge can alternatively be powered from the robot using the 12V
supply included on the Power Distribution board.
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NOTE: Do not connect the Ethernet cable between the bridge and the cRIO at this time. The
first benchtop test will utilize “tethered” operation. Only after completion of the test with
tethered operation will the bridge be used for a wireless connection to the Driver Station.

At this point, your electrical wiring for the “robot” portion of the benchtop test should be complete.
Before turning the benchtop system on, ensure that all power connections are connected with the
proper polarity and that any power cables you manufactured are correct. Applying reversed power
will permanently damage many of the control system components (e.g. the wireless adapters and
Jaguar speed controllers).

2.7.1 Confirmation of LED Status on Control System Components

Before powering on either your robot or your “bench top” system, ensure the motors are located in
such a way that if they were to become immediately operational, they would not pose a safety
hazard. Also ensure the joysticks plugged into the Driver Station are ‘centered’.

1. Connect a battery to the Anderson connector of the “benchtop test” setup. Turn on the
power to the “benchtop test” setup at the Hi-Amp 120A circuit breaker.
2. Immediately after turning on the power, confirm that each of the items below is operating
correctly:
a. On the Power Distribution Board, three green LEDs should be lit: +5V supply, +24V
supply, and +12V supply
b. On the Digital Sidecar, three green LEDs should be lit: “Power Input,” +5V, and +6V
c. On the Analog Breakout, one green LED should be lit.
d. On the Solenoid Breakout, one green LED should be lit
e. The Jaguar LEDs should be flashing yellow.
f. Note that the Driver Station display will provide status on communications with cRIO,
code running state, etc.

2.8STEP 8 — BUILD AND LOAD PROGRAMMING

Teams that choose to program in LabVIEW should read section 2.8.1. then skip to 2.9 step 9 Basic
Operator Control. Teams that choose to program in C/C++ should read section 2.8.2. then skip to
2.9 step 9 Basic Operator Control. Teams that choose to program in Java should read section
2.8.3. then skip to 2.9 step 9 Basic Operator Control.

2.8.1 How to Build and Load a LabVIEW Program

Configuring an FRC Robot Project

1) Launch LabVIEW.

2) Click the FRC cRIO Robot Project link in the Getting Started window to display the Create
New FRC Robot Project dialog box.

3) In the Project name text box, enter the name you want to use to identify the new FRC robot
project.

4) In the Project folder text box, enter the location on the host machine to which you want to
save the project files and Vls.

5) Inthe cRIO IP address text box, enter the IP address of the cRIO to which you want to
deploy the project. The IP address of the cRIO must be in the form 10.xx.yy.2, where yy
corresponds to the last two digits of the team number and xx corresponds to the remaining
first or first two digits of the team number. You can use the cRIO Imaging Tool to set the IP
address of the cRIO.

6) Click the Finish button to close the Create New FRC Robot Project dialog box and create
the new FRC robot project. LabVIEW displays the new FRC robot project in the Project
Explorer window.

Running the FRC Robot Project
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You can deploy the FRC robot project to the cRIO before making any modifications. In the Project
Explorer window, right-click the Robot Main.vi item and select Run from the shortcut menu.
LabVIEW deploys the Robot Main VI and any support files for the VI to the cRIO. The Robot Main
VI then runs on the cRIO. If the robot has a joystick connected to port 1 of the driver station and
Jaguar motor controllers controlling the two wheels, you can move the joysticks and observe how
the robot responds.

You also can run the FRC robot project on the cRIO and maintain a connection with the host
computer to perform live front panel programming and debugging. By maintaining a connection with
the host computer, you can monitor indicators and observe how changes to the front panel of Vs
affect the behavior of the robot.

Complete the following steps to run the FRC robot project and perform live front panel debugging.

1) In the Project Explorer window, double-click the Robot Main.vi item to open the Robot Main
VI.

2) Click the Run button of the Robot Main VI to deploy the VI to the cRIO. LabVIEW deploys
the VI, all items required by the VI, and the target settings to memory on the cRIO.

3) Move the joysticks and observe how the robot responds.

4) Click the Abort button of the Robot Main VI. Notice that the VI stops. When you deploy a
program with the Run button, the program runs on the cRIO, but you can manipulate the
front panel objects of the program from the host computer.

If you redeploy the Robot Main VI with the Run button, the cRIO stops and restarts the Robot Main
VI. LabVIEW redeploys any Vls that changed or are no longer in memory on the cRIO.

Refer to the LabVIEW Robotics Programming Guide for the FIRST Robotics Competition for more
information about creating and running a LabVIEW program. You can access this guide by
selecting the Robotics Programming Guide link on the LabVIEW Getting Started window, by
navigating to the National Instruments\LabVIEW 8.6\manuals directory and opening
FRC_Getting_Started.pdf, or by searching ni.com.

2.8.2 How to build and load a C/C++ program
Creating the sample program

1. Launch WindRiver Workbench using the desktop shortcut.
2. Select “New” then “Example...” from the File menu.
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3. Choose “VxWorks Downloadable Kernel Module Sample Project” and click “Next>".

P 2 |
@ New Example — e

Select a wizard

Wizards:

179 Mative Sample Project

1 VeWorks Downloadable Kernel Module Sample Project
10 VxWorks Real Time Process Sample Project

4 Choose “Default Robot Main Program” from the list of choices presented and then click
“Finish”.

r = B
@ MNew Project Sample [ =l éj

Sample Project Template P

Select a sample project template, f ;

Available Examples: Information:

1=F C++ Demonstration Program Default Robot Main Program
EE\Default Robot Main Pro _@_mi This sample implements the "default program” that
= Iterative Robot Demo Main Program was preloaded on your cRIO when it came from the
o factory. This program has both Autonomous and
Simple Robot Templat - AR eg
.Bﬁ S e Operater Control code as described inthe "Out of the
1=*F The Ball Demaonstration Program

box" directions.
1= The C demo Demaonstration Program

J ‘You can use this as a slightly more advanced template
= The Cobble Demonstration Program as a starting point for your own robot projects, or just
1= The Hello World Demonstration Program to see how some more advanced programming works,
1=F The Panel Demonstration Program

1=F The TIPC Inventory Demenstration Program
1=F The TIPC Performance Demonstration Program
1= The TIPC Test Suite

'f'?.' | < Back MNext > [ Finish ] | Cancel |

5 Notice that the project is now loaded into the Project Explorer tab on the left panel of
Workbench.

4 IEH DefaultRobot (Wind River ViiWaorks 6.3 Downloadable Ke
gl Build Targets (PPC603gnu - debug)

I,‘.,J"[: Includes
[£] DefaultRobot.cpp
| & Makefile
£ sampletst
L T:’l TAMATI e AR oI R MR E T Moo Ll oo K
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6 If you double-click on the “DefaultRobot.cpp” file name in the Project Explorer, you'll see the
C++ source code in a tab in the main window in Workbench.

P,

Project Analyze Target FIRST Run Window Help
H o BrQ-G- PAEBBY TONE v P

tor| = O || [¢] DefaultRobet.cpp &3
&l 2@~ 7| Binclude "WPILib.n"

i

; 0.3 Downloadable K¢

: Thi=s i=s a demo pr Win use
bug) i & -
¥ The SimpleRobot class is the base of a
* Autonomous and OperatorControl methods
* the driver station or the field contro
L
claz=z DefaultRobot : public SimpleRobot
ywnloadable Kernel b £

RobotDrive *myRobot; ro
DigitallInput *armUpperLimit; L7 oar
Building the sample program
1 To build the program, right-click on the project name in the project explorer and select “Build
Project” from the pop-up context menu.

i IE-H DefaultRobot (Wind River VilWarks 6.3 Dn:nwnln:nada_b@
AT Tebe-{RREE02 g a—thetro]]

it Includes

[ DefaultRobot.cpp
[ @& Makefile

2 samplet

2 You should see the results of the build in the “Build Console” tab at the bottom of the
Workbench window. If you don’t see these results, exit from Workbench and restart it, then
rebuild the project.

|5 Feeds ] Error Log f;., Tasks | (2! Problems | = Properties Build Console 32 - B

Build Started in Project ‘DefaultRobot’: 2009-12-31 14:24:01

Generation of makefiles started.

Generation of makefiles finished (Elapsed Time: 00:00).

Flatform: Wind River VxWorks 6.3

Command: make --no-print-directory BUILD _SPEC=PPC603gnu DEBUG_MODE=1 TRACE
Working Directory: C:/WindRiver/workspace/DefaultRobot/PPC603gnu

if [ | -d ""dirnarne "DefaultRobot_partiallmage/Debug/Objects/DefaultRobot.o™™ |; then mkdi
building DefaultRobot_partiallmage/Debug/Objects/DefaultRobot.o

if [ ! -d ""dirnarne "DefaultRobot_partiallmage/Debug/DefaultRobot_partiallrmage.o™™ ]; then |
building DefaultRobot_partiallmage/Debug/DefaultRobot_partiallmage.o

if [ ! -d ""dirname "DefaultRobeot/Debug/DefaultRebot.out"™ 1; then mkdir -p "dirname "Defa
building DefaultRobot/Debug/DefaultRobot.owt

rake: built targets of C/WindRiver/workspace/DefaultRobot/PPCE03gnu

Build Finished in Project "DefaultRobot’: 2009-12-31 14:24:06 (Elapsed Time: 00:05)

Downloading the program
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1. Set up your team number in Workbench so it can find your robot. To do this, select
“Window” and then “Preferences” from the main menu.

2. On the preferences window select “FIRST downloader preferences”. Then fill in your team
number and the file to download to the robot. It will likely be:

C:\WindRiver\workspace\DefaultRobot\PPC603gnu\DefaultRobot\Debug\DefaultRobot.out

You can use the “Browse...” button to find it.

W Preferences I—HEIl—E—hJ

type filter text FIRST Downloader Freferences T

General

C/C++

FIRST Downloader Preferences
Help The file to download to the Robot.  CAWindRiver\workspace'\DefaultRobot\P - |
Install/Update

Remote Systems

R55/Atom Feed View

Run/Debug

FIRST Downloader Preference Page

The team number. 190

Team
Terminal

Wind River
| Restore Qefaults] | Apply

)

@ [ ok || cancel

.

Once done these settings don’t need to be changed until you decide to work on a different
project.

3. To download the program click on “FIRST” and then “download” from the Main menu in
Workbench. If the cRIO is properly set up, the file will be downloaded.

Running the program

Reboot the cRIO to run the program and then proceed to section 2.9 to verify basic teleoperated
and autonomous control of the robot. The steps here are described in more detail in the C/C++
Getting Started Guide available in: C:\WindRiver\docs\extensions or at:
http://first.wpi.edu/FRC/frcupdates.html.

2.8.3 How to build and load a Java program
Creating the BuiltinDefaultCode Project
1) Launch NetBeans.
Select “File > New Project...”.
In the New Project Dialog, browse to “Samples > FRC Java”.
Select “DefaultCodeProject.zip”
Click “Next >”
Click “Finish”

2212€WN

NetBeans displays the new BuiltinDefaultCode project in the Projects window.

Building and Running the BuiltinDefaultCode Project

You can build and deploy the BuiltinDefaultCode project to the cRIO before making any
modifications. Before starting insure that the computer you're using for software development is
connected and configured with the correct IP address as instructed in Section 2.6. If you are using
the Classmate Driver Station for software development, the IP address should already be correctly
set. If you are use another computer for software development, its IP address should be set to an
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address that doesn’t conflict with the Classmate, robot or wireless bridge, such as 10.xx.yy.6 or
10.xx.yy.10 (where xxyy is your team number). Complete the following steps to build and run the
default code:

1) Right-Click on the BuiltinDefaultCode project name.
2) Select “Set as Main Project” from the pop-up menu.
3) Click the green “Run Main Project” arrow in the NetBeans toolbar.

The BuiltinDefaultCode will build, load and run on the cRIO. You can proceed to section 2.9 to
verify basic teleoperated and autonomous control of the robot. Note that you may want to
uncomment the autonomous code in BuiltinDefaultCode before building and testing.

2.9STEP 9 — BASIC OPERATOR CONTROL

2.9.1

Confirmation of “Tank Drive” Control System Component Operation

Before powering on the “benchtop” system, ensure that the motors are located in such a way that if
they were to become immediately operational, they would not pose a safety hazard. Also ensure
the joysticks plugged into the Driver Station are ‘centered’.

1.
2.
3

2.9.2

N —

Move the joystick #1 Z-Wheel to the down position [-].

Power up the Classmate Driver Station and the benchtop system.

Set the Classmate Driver Station to “Operation > Enable”. When enabled, the Jaguar LEDs
should be solid yellow (assuming that the joystick inputs are centered.)

The “benchtop” system is now configured so that the two joysticks should give “tank drive”
behavior. For an “out of the box” cRIO, you should observe the following behavior:

a. Move joystick #2 all the way forward. The Jaguar connected to PWM #1 should have
its LED change color to green and the motor connected to that Jaguar should turn
forward.

b. Move joystick #2 all the way backward. The Jaguar connected to PWM #1 should
have its LED change color to red and the motor connected to that Jaguar should turn
in reverse.

c. Joystick #1 full forward should result in Jaguar on PWM #2 having a red LED and the
motor turning in reverse.

d. Joystick #1 full backward should result in Jaguar on PWM #2 having a green LED
and the motor turning forward.

Confirmation of “Arcade Drive” Control System Component Operation

Move the joystick #1 Z-Wheel to the up position [+].
The “benchtop” system is now configured so that joystick #1 should give “arcade drive”
behavior. For an “out of the box” cRIO, you should observe the following behavior:

a. Move joystick #1 all the way forward while keeping the joystick centered from right to
left. The Jaguar connected to PWM #1 should have its LED switch to green and the
motor connected to that Jaguar should turn forward; meanwhile, the Jaguar
connected to PWM #2 should have its LED switch to red and the motor connected to
that Jaguar should turn in reverse.

b. Move joystick #1 all the way backward while keeping the joystick centered from right
to left. The Jaguar connected to PWM #1 should have its LED switch to red and the
motor connected to that Jaguar should turn backward; meanwhile, the Jaguar
connected to PWM #2 should have its LED switch to green and the motor connected
to that Jaguar should turn forward.

c. Move the joystick to each of the four “corners” — when completely in each “corner”
only one motor should turn. (This would implement “pivot” turns on a typical FRC
robot.)
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d. While holding down button 2 of the joystick, move the joystick from side to side. Both
motors should turn with rates proportional to the distance the joystick is moved away
from center. This would implement “spin” turns on a typical FRC robot.

e. Experiment with moving the joystick to different positions, noting that different output
behaviors take effect depending upon the position of the joystick.

3. Set the Classmate Driver Station to “Operation > Disable.”

4. Turn off the “benchtop” system by firmly pressing the red button on the Hi-Amp 120A circuit
breaker.

5. Turn off the Driver Station by powering down the Classmate.

2.9.3 Confirmation of “Autonomous” Control System Component Operation

Before powering on the “benchtop” system, ensure that the motors are located in such a way that if
they were to become immediately operational, they would not pose a safety hazard. Also ensure
the joysticks plugged into the Driver Station are ‘centered’.

1. Turn on the Driver Station by powering up the Classmate. Wait approximately 35 seconds
for the Driver Station to boot to the status screen.

2. Set the Driver Station to “Mode: Autonomous” using the buttons on the Operation tab of the
DS.

3. Confirm that the screen reads “System: Disabled” and “Mode: Autonomous.”

4. Turn on the power to the “benchtop” system and wait for the cRIO to boot. Set the Driver
Station to “System: Enabled” using the enable toggle on the Operation tab of the DS.

5. Set the Driver Station to “System: Disabled” in the Operations tab to disable the benchtop
system.

6. Set the Driver Station to “Mode: Teleoperated” in the Operations tab.

7. Set the Driver Station to “System: Enabled” to re-enable the benchtop system with
teleoperated control. Check that the motors move in accordance with the program coded for
the joystick(s).

8. Set the Driver Station to “System: Disabled.”

9. Turn off the “benchtop” system by firmly pressing the red button on the Hi-Amp 120A
breaker.

10. Turn off the Driver Station by switching to the setup tab and hitting the exit button, then
logoff and power down the Classmate.

210 STEP 10 - CONFIGURATION OF WIRELESS COMPONENTS
Now that you have confirmed your benchtop system operates in tethered mode, set up wireless
communications as follows:

e Configure wireless components (sections 2.10.1-2.10.3)

o Verify wireless operation for the benchtop system (section 2.10.4)

There are two wireless components in the control system:
* Linksys WRT610N or WRT160N Wireless Router — this device is to be physically connected
to the Classmate and is part of the Driver Station.
+ Linksys WGAGOON Wireless Gaming Adapter / Bridge — This wireless device is to be
physically connected to the cRIO and reside on the robot. Throughout the remainder of the
documentation, this device will be referred to as the “wireless bridge” or simply “bridge.”

The default (i.e. out-of-the-box) configuration of the Linksys WGAGOON Bridge,
WRT610N/WRT160N, and Classmate WiFi require a few changes in order to operate properly
within the FRC defined network architecture.

2.10.1 Configuration of Wireless Bridge for Robot (WGAG00N)

The Robot radio, the WGAGOON bridge, needs a few changes to the default settings in order to
work correctly with the WRT610N or WRT160N router. Follow the steps below to make these
changes:
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. Set your computer to receive it’s IP via DHCP.

Connect the computer’s Ethernet port on the Driver Station to any of the 4 Ethernet ports on
the router using a standard 100-BaseT Ethernet cable.
Connect the Bridge to any of the remaining 3 Ethernet ports on the router using a standard
100-BaseT Ethernet cable.
Note: If during this process, your computer prompts you to set up security, your
computer probably has “Wi-fi protected setup” which will automatically set up the
security settings on the router. If this happens, you will need to either change the
settings on the bridge to match the router settings, or you will need to disable the
security on the router. More information about Wi-fi protected setup can be found at
http://wi-fi.org/files/WFA%20Wi-Fi%20Protected%20Setup%20FAQ.pdf .
Open a web browser and navigate to the IP of the bridge, the default settings are:
a. IP:192.168.1.250
b. Username: admin
c. Password: admin
Select "Basic" from the menu across the top of the webpage.
Select "Wireless" to open the configuration page for the wireless settings. The configuration
page is shown below:
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Firmware Ver: 1.0.0

Wireless Network Settings

Use this section to configure the wireless settings for your wireless Gaming Adapter.
Please note that changes rade on this section may also need to be duplicated on wour
Wireless AR,

i Save Settings

Wireless Network Mode Setting

Don't Save Settings

Wireless Network Mode : | wireless Brldge V_

Wireless Network Settings

[Wireless Network Name : TERM_NUMBER | {Aalso called SSID)]
802.11 Band : O 2.46Hz @ 56Hz O 2.4GHz and 5GHz
802.11 Mode : | 802.11n only |
Transmission Rate : |Best (automatic) -~ | (Mbit/s)
Channel Width : 20 MHz V

Wireless Security Mode

To protect your privacy you can configure wireless security features. This device
supports WPA-Persanal security mode. WPA provides a higher level of security.
WPA-Personal does not require an authentication server.

Security Mode : | Mone

——————

7. Change the "Wireless Network Name" to your FRC Team Number, no quotation marks.
8. Configure all other settings to match those shown above.
a. NOTE: When using the WRT160N the “802.11 Band” option should be set to 2.4GHz
9. Click “Save Settings”
10.When asked to reboot now or later, choose “Reboot Now”
11.Login again.
a. Username: admin
b. Password: admin
12.Select "Basic" from the menu across the top of the webpage.
13.Select "Network Settings" to open the configuration page for the wireless settings. The
configuration page is shown below:
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PC's network settings to access the networl again.

Save Settings Don’t Save Settings

LAN Settings

IP Address Mode : G static O pHEP
1P Address: ECENEY
Subnet Mask: |255.0.0.0

Default Gateway: 105K .4

Firmware Ver: 1.0.0

Use this section to configure the internal network settings of your Gaming Adapter. The IF
Address that is configured here is the IP Address that you use to access the Web-based
management interface, If you change the IF Address here, vou may need to adjust yvour

=,

d. Configure the LAN Settings to match those shown above. In the IP Address and

14.Click the “Save Settings”

15.When asked to reboot now or later, choose “Reboot Now”. The login page will not reload at

this point due to the IP address mismatch of the PC and bridge.

Default Gateway lines, replace “XX.YY” with your FRC Team Number.

2.10.2 Configuration of VETERAN Wireless Router for Driver Station (WRT610N)
The WRT610N needs a few changes to the default settings in order to work correctly with the
WGAGO0ON. Follow the steps below to make these changes. Note: The router may be reset to
factory defaults by holding the reset button in the back for 5 seconds.

1. Set your computer to receive it's IP via DHCP

2. Connect the computer’s Ethernet port to any of the 4 Ethernet ports on the WRT610N using

a standard 100-BaseT Ethernet cable.

3. Open a web browser and navigate to the web configuration tool of the WRT610N, the
default settings are:

a.

IP:192.168.1.1

b. Username: leave this space blank
c. Password: admin

4. Select the “Wireless” tab, the default screen should look like the screen below.
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LINKSYS by Cisco

Firmuiz

Simultaneous Dual-N Band Wireless Router

Wireless Security Storage

2 1.00.00 B16

WRTG10H

W-Fi Protected Setup™

Wi-Fi Protected Setup™

Usge one of following for each Wi-Fi Protected Setup™ supported device:

1. If wour cliert device has aWi-Fi
Protected Setup™ button click or press that
button and then click the button on the: right

OR
2. If your cliert device has a'Wi-Fi Protected Setup™ PIM number enter that number here

[ ndthencicr

OR

3. If your cliert asks for the Router's PIN number enter this number 68697150 in your
client device.

a. Check the “Manual” option
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5. Change the settings on the new page to match those shown below.

LINKSYS by Cisco

Wireless

Wireless Configuration

5GHz Wireless Settings

—

2.4GHz Wireless Settings

Setup Wireless

Ba

@ marual COViFi Protected Setup™

Metweark Maode:

Security

Firmware “wersion: 1.00.000 B16

Simultaneous Dual-N Band Wireless Router WRTG10H

Applications &
Gaming

Access
Restrictions

Storage Administration Status

| Wi rity | ¥

A0 Fitter | A

-V\ﬂreless-N Onl\_f_ »

Metwwark Mame (=510

|TEAM_NUMEIER JI

Fadio Band:

Wide Channel:

Standard Channel:

S50 Broadcast:

Metweark Mode:

Metwark Mame (SSI00

Reaclio Band:

Wide Channel:

Standard Channel:

5210 Broadcast:

| Standard - 2@@1 Channel % |

Auto (DFS]

S0MDFE)  Bd)

@ Enabled O pisabled

| Disabled v

| Stardard - 20MHz Charninel
Auto

At

Enabled Disabled

aif ]
CISCO.

Save Settings Cancel Changes

a. Enter your FRC Team Number is the SSID field, i.e. if you team number is 9999,
enter 9999 in the field.
b. Click “Save Settings”
c. The “Settings are Successful” screen should now be displayed. Click “Continue”. If
the web page does not reload, change the IP in the status bar to 192.168.1.1
6. Select the “Setup” Tab.
7. Under “Basic Setup”, Make the following changes to in the “Network Setup” area of the page
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LINKSYS by Cisco

Firmi 0000 B16
Simultaneous Dual-N Band Wireless Router WRTE10H

S e t u p Setup Wireless Securit a , 4 'i':]till:'"s X Administration Status

Select your ’?nas_h v

Internet Setup

Internet Connection Type iAutDmatic Configuration - DHCP

Optional Settings
(required by some Internet Host Mame: | !
N —

Service Providers)
Domain Mame: |
MTL:

Network Setup

Router Address IP Address:

Subnet Mask: EETE
ey
URL Address : Mp: IRRTE1OM com \
DH ing | DHOP Server: @ enanted O Disabled | DHCP Resarvation
StartIP Acdress: 10000t |
FXmUm Mumier o

Users: LI
. 10.0.0.11ta3
IP &ddress Range: 10.0.0 5t 51
Client Lease Time: [D minutes (0 means one day)
Static DNS 1 b P Pk ]
E ——
Static DS 2 o o e e ]
Static DNS 3 o |.[a o |.lo |
WINS: CHEN R
Time Settings
Time Zone | (BMT-D8:00) Pacific Time (US4, & Canadsa) ¥

Avtomatically adiust clock for dayliaht saving changes

afrat]ns
Save Settings Cancel Changes Reboot c l s co -

IP Address: 10.XX.YY .4, where “XX.YY” is the FRC team number.
Subnet Mask: 255.255.255.0
Change the DHCP “Start IP Address” field to 10
Click “Save Settings”
The “Settings are Successful” screen should now be displayed. Click “Continue”. The
web page will not reload due to the IP mismatch between the PC and the
WRT610N.
8. Configure your PC with a static IP
a. IP Address: 10.XX.YY.10
b. Subnet Mask: 255.0.0.0
c. Gateway: 10.XX.YY.4
9. Open a web browser and navigate to the WRT610N’s newly configured address,
10.XX.YY .4 to confirm that it has been set correctly.
10.Ensure the WGAG00N is powered on, but not physically connected to the WRT610N. Open
a web browser and navigate to 10.XX.YY.1 to confirm that the WGAG00N’s IP address has
been set correctly and that it is linked with the WRT610N.

P20 T O

2.10.3 Configuration of ROOKIE Wireless Router for Driver Station (WRT160N)
The WRT160N, needs a few changes to the default settings in order to work correctly with the
WGAGO0ON. Follow the steps below to make these changes:

1. Set your computer to receive it's IP via DHCP
2. Connect the computer’s Ethernet port to any of the 4 Ethernet ports on the WRT160N
using a standard 100-BaseT Ethernet cable.
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3. Open a web browser and navigate to the web configuration tool of the WRT160N, the
default settings are:
a. IP:192.168.1.1
b. Username: admin
c. Password: admin

4. Select the “Wireless” tab, the default screen should look like the screen below.

LINKSYS by Cisco

Firmwara Vr: 000
Wireless-N Broadband Router WRT160N
Wireless 3 Access Applications & e "
Wireless i Chae Adminiztration Status

Basic Wirsless Bettnes

Cenfigura &) WiFi Protected Setup

Wi-Fi Protected Setup

Wi-Fi Protected Setup

Usz one of the for zach Wi-Fi = Satup davics:
1. If wour client davics has 2 Wi-Fi Protactad Satup
button, click or press that button, and then click the
tutton on the right.
OR

2. If wour cli=nt davice has a Wi-Fi Protected Satup PTN number, entar that number here
and then click| Register

OR

3. X your clizat asks for the Router's PIN number, enter this number 89983774 in vour client
device.

a. Check the “Manual” option

5. Change the settings on the new page to match those shown below.

LINKSYS by Cisco

Firmwars Vers
Wirelezs-N Broadband Router WRT160N

"E'ri re I.E 55 = = . Acceszs Applications &

efup Wirelezs 3 Rucbisctsime Ca z Administration

Basic Wirelass Sattngs

Basic Wireless Setings

Configuration View: @ Manual ) WiFiProtected Setup
Network Mods: Wireless-N Only %
q Watwork Mame (33ID): TEAM_NUMBER ]
Channsl Width: [ 20MHz only |
Channsl:
831D Broadeast: () Enabled O Disabled

alaln
CISCO.

Save Settings Cancel Changes

a. Enter your FRC Team Number is the SSID field, i.e. if you team number is 9999,
enter 9999 in the field.

b. Disconnect the Ethernet cable between the WGAG00ON and WRT160N.

c. Click “Save Settings”

d. The “Settings are Successful” screen should now be displayed. Click “Continue”. If
the web page does not reload, change the IP in the status bar to 192.168.1.1
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6. Select the “Setup” Tab.
7. Under “Basic Setup”, Make the following changes to in the “Network Setup” area of
the page

LINKSYS by Cisco

Firmwars L0000

‘Wireless- N Broadband Router WRTL6ON

English -
Internet Setup
Internet Connection Type | | Automatic Configuration - DHCP %]
Optional Settings
(required by some Internat Host Nama: |
Sarvica Providers)
Domain Name:
MTU: Aute 9] sz 100

Svbnet Mask: |—255.255.255.0 &

Network Setup
RouterTP | o yggass: [1s e | [0 [ |

DHCP Server Satting | npiep gorver: D Ensbled O Disabled | OHCP Reservation
Start I Addesss: 0.0 ﬂlu]

Marirnum Nomber of Users: 50 |

/1

Maximum Nomber of Users: |50

IP s Ran 100005105

Cliznt Lassa Tims: [0 |minstes (0 means one day)

Static DNS 1 [o |-[o |-|o |-lo |

Static DNS 2 o [ R R O

Static DNS 3 [o |-[o |-lo |-lo |

WIS o 8 O P O
Time Fone | ‘ (GMT-05:00) Eastern Time (USA & Canada) b |

Avtomatically adjust elock for davlight saving changes

aa]n
Save Settingz Cancel Changez c I s c o .

IP Address: 10.XX.YY .4, where “XX.YY” is the FRC team number.
Subnet Mask: 255.255.255.0
Change the DHCP “Start IP Address” field to 10
Click “Save Settings”
The “Settings are Successful” screen should now be displayed. Click “Continue”. The
web page will not reload due to the IP mismatch between the PC and the
WRT610N.
8. Configure your PC with a static IP address

a. IP Address: 10.XX.YY.10

b. Subnet Mask: 255.0.0.0

c. Gateway: 10.XX.YY.4
9. Open a web browser and navigate to the WRT160N’s newly configured address,

10.XX.YY .4 to confirm that it has been set correctly.

10. Ensure the WGAGBOON is powered on, but not physically connected to the WRT160N.
Open a web browser and navigate to 10.XX.YY.1 to confirm that the WGAG600N’s IP
address has been set correctly and that it is linked with the WRT160N.

Po0TW®

2.10.4 Configuring the Classmate to connect wirelessly to the WRT610N or WRT160N
wireless router [OPTIONAL STEP]
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It may be convenient to setup the Classmate PC so that it does not need to be connected to the
WRT610N or WRT160N router via a wired connection. The steps below outline setting up the
Classmate PC to connect wirelessly to the router.

1. Click on the wireless radio icon in the system tray to open the window displaying the list of
available networks.

2. Double-click on the wireless network which corresponds to your team number. For this example,
the team number is 9999.

(i wireless Metwork Connection . x|
“NetworkTasks———— | Choose a wireless network
ﬁ Refresh network lisk Click an item in the list below to connect to a wireless nebwork in range or to get mare

information
'

ecurity-enabled wireless network (WPAZ) 3EEBB

Related Tacks

,jlj Leatn about wireless
networking

fg Change the order of

preferred networks

‘3.- Change advanced
setkings

Conmect |

3. Enter the Network Key for this wireless network. If the wireless network was setup without
encryption, this dialog box will not be displayed.

""-i'-'-";Wi!"'Efes's'-M_E'tﬁ:ﬁ?k?ﬁﬁ' nection il x|
“HetworkTasks— | Choose a wireless network
ﬂ Refresh network list Click an item in the list below to connect ko a wirsless netwaork in range or to get more

infarmation,

2 Set up a wireless nebwork
for a home o small office

Wireless Network Connection _:

~Related Tasks —
The network '9999' requires a network key falso called a WEP key or WPA key), A network

j,‘ rri e key helps prevent unknown intruders from connecting to this network,
torki
SR Type the key, and then click Connect,

-7‘:\? Change the

preferredne  Metwork key: l |

'}u Change adv canfitm mefwork ke I

settings
|
il
FMSTest
(ﬁ)) £2
i Security-enabled wireless nebwork (WPAZ) QQBEH

NETGEAR TRG

(gn B
Connect I

Once the negotiation is complete and the Classmate PC links with the router, “Connected” will be
displayed in the Wireless Network Connection screen.
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(9 Wireless Network Connection ] x|

Choose a wireless network

~Metwork Tasks

l'=. Refresh network list

2

Related Tasks

Click an item in the list below ta connect ta a wireless network in range of to get more
information

(<ﬁj) 9999 Connected ‘:}k‘
: : il

i) Learn about wireless
nebworking

f‘g Change the order of

preferred networks

'-‘?f\:- Change advanced
settings

Disconnect I

Windows may also display a notification that the wireless connection has been established. This
notice will detail the name (SSID) of the network and the signal strength.

—=
91 Wireless Network Connection is now connected !l(_!

Connecked to: 9999
Signal Strength: Excellent

WA RN

Disconnect the wired connection between the Classmate PC and the router. You should now be
able to connect to the robot via wireless link.

2.10.5 Verification of Wireless Operation

Repeat the tests described in section 2.8 with the “benchtop” system now connected wirelessly to
the Driver Station NOTE: This step does not require that the Classmate be configured to connect

wirelessly to the router. Wireless link between the WGAG00N robot radio and WRT610N/WRT160N
router is sufficient.

211 STEP 11 - CONFIGURATION OF I/O MODULE

Now that you’ve confirmed that your basic Driver Station hardware and software is functional, add
the 1/0 layer. Before using your Cypress FirstTouch I/O module, you must first program firmware
into the USB chip on the board. The steps below will walk you through the process. Remember that
you only need to do this step once per board. Make sure that you have the most recent version of
the Driver Station software before proceeding.

Log into the Developer account.
Allow the computer time to find and connect to the new hardware.

Next, open the Cypress PSoC Programmer. To do this, click on Start > All Programs > Cypress
> PSoC Programmer. If you get an Update Reminder, cancel it.

e
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LV @r Set Program Access and Defauks
W Windows Catalog
L Windows Update

» () Clock Prograrmener 1.3 »
»
4 1 Command Line Interface
B Cylnstaber for PSoC Programmer 3,10

) Eridge Cortrol Panel 1.0 (Bets) .|

PSoC Programmer Help

| &) ror o> 5 ouiksees FIRST Robotics Competition

| . Remocte Assistance

| 2B windows Messenger
il Windows Movie Maker
) AVGBS »
() Fosk Reader »
3 FRC Dashboard

Elgm Yy ‘ (@ FRC Dviver Station anoe az:asmwu

i) Found New Hardware

A proble d 9 Your new
hardware might not work properly.

© FIRST 2010 FRC Control System Manual: Section 1 — Introduction, Rev1 Page 55 of 58




5) In the top left of the tool bar, you'll see a blue folder icon. Click the folder, browse to where you
saved FRC_10.v1.hex, and select the FRC_10.v2.hex file.

= P§u3£ Programmer
| Port Selection

FirstT ouch3/00( i~ Prog o f
Eils Path: C\Program Files\Cyp: Pr

Erogrammer,

b 4 | Programmer Iuﬂnjegl Jtas |

ot

Programming Mode:

Yerification:

AutoD

| Device Famiy
MNED |

Device

(ol
 Or

Programmer Charactenistics

Brotocol;
Yoltage:

€ gwp F

-

n €

-

4

£

4

ECY?CSO]‘I}F‘WI: x I

Resuks
Select Port in the Portlist, then try to connect

8182 FLASH bytes

. |pevice set o cyiceoi...

- |Device Family set to ...
C:\Program Files\Cypress\

PPCOM Version 3.0

. [session started at 4:...

AD Y s2eam |

3 EaHY

6) Directly below the tool bar, on the left, there is a Port Selection window with the device listed in
it. Select the FirstTouch device.

. PSoC Programmer

™

§|Pmsm e

FirstT ouch3/00(

Programmer Iuﬂnjegl JTAG ]

FRC_IO¥1 hex

Eile Path; CD and Setting P

Erogrammer,
Erogramming Mode: © Feset

Yerfication: #ion €
AutoD & on

 [oevice Famiy
MNED -]

Device

ECY?CSO]‘I}F‘WI: x I

Programmer Charactenistics
Protocol: 3 o] (o
Voltage: c o e

. |Active HEX file set a...

Device set to CY7C601...
| |bevice Family set to .

ctive HEX

file set a.

Se=sion Started at 4:...

Results
C:\Documents and Settings\Developer\Ny Documwents\FRC_IO.v1.hex

Select Port in the Portlist, then try to connect

8192 FLASH bytes

C:\Program Files\Cypress

PPCON Version 3.0

AL ARHORERAUO O s |

| For Help, press F1

7) Click the program button on the tool bar, and wait for the programming operation to complete
You will see Programming Succeeded in the Results window.
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% PSol Programmer

s O BAD DB
> b Programmer | usiies | JTaG |
[ Featt cucharo0000000038 |- P ing P

= Fie Py co

Programmer. FirstTouch3MO00000003E6
Programming Mode; © Reset & Fower Opcle ©
VYerification; ron & off
tutoDetection; & onC off
= Programmer Characteristics
Protocol © 740G @ swD € U
Voltage: ¢ 50y & 33v € 25y

| Resuts
Device set to CYBCIBE... 32768 FLASH bytes
Device Family set to ..
Succeasfully Connecte... FirstTouch3 wversion 1.14
Opening Port at 4:25:...
Active HEX file set a... C:iDocuments and Sectings\Developer\Ny Document=\FRC_IO.vl.hex
Select Port in the Porclist, then try to connect
Device set to CY7C601... 81952 FLASH bytes
Device Family set to

Fle  Wiew Help

WIsecrhBDDB
| Pod Selection b Programmer | usiies | JTaG |
[ FetTouch 3700000000086 | |- P ing P
= File Bath co,

Programmer, FirstTouch 3000000000366
Programming Mode: © Reset & Fower Oycle ©
Verification; Cion & off
tutoDetection; @ on C off

= Programmer Characteristics

Execution Time: 132 seconds
BowerStatus.  ON
Voltage; N&

Program Finished at

Programming Succeeded

Doing Checksum

Doing Protect

Programming of Flash Succeeded...

Programming of Flash Starting...

Erase Succeeded

WARNING '===> Debuy mode enabled, this should be turned off from PSoC Creator before production.
Device set to CYBCIBE... 65536 FLASH bytes

Dewvice Familu ssr rao

| For Help, press F1
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8) Unplug and replug the USB cable and your I/O module will be ready to use. You can check to
make sure the process was successful by opening the Driver Station software and confirming
that the device is being recognized. With the 1/0 module plugged in, your I/O tab will indicate
that the Hardware 1/O is selected. Without the I/O module plugged in, it will default to the Virtual
/0.

Team# 9998 Iperation gnosties STl
Diptd inpuls Digtel Oulpity Ao P

- poo
ool

Teleoparated
Disabled Configurs

212 STEP 12 - CONFIGURATION OF CAMERA

The camera comes with a network address of 192.168.0.90 and a root password of “pass”. The IP
address is kept but the password for root must be updated to “admin” to work with the camera
access software.

Manual Configuration of the Camera

The username/password combinations that work with the default code are shown in the table
below. As long as at least one of these users is configured, the camera initialization software will
work.

User name FRC
Password FRC

root pass (Axis default, must be changed)
root admin
FRC FRC

To change passwords:

1. Connect your computer to the camera using a crossover Ethernet cable.

2. Set your PC’s IP address to 192.168.0.XX where XX is something not in use (1-255), for
example 192.168.0.6. See section 5.2.1 for instructions on how to set a static IP
address.

3. Close the window and wait while it configures the network card.

4. Navigate your web browser to http://192.168.0.90/.

5. If a “Configure Root Password” dialog box pops up, enter the username "root" and the
password "pass".

6. If a login dialog pops up, enter the username "root" and the password "pass" (this is the
default password).

7. In the top right, click "Setup"

8. On the left, click "Users"

9. Click "root" and click "Modify"

10. Enter the password “admin” twice in the password box.

11. Click OK, then Save.

Camera tools and documentation

Vendor information about the Axis 206 camera can be obtained at the web site:
(http://www.axis.com/products/cam_206/index.htm)

An installation and management tool from Axis is available from this site that is can be used to set
the camera configuration. (http://www.axis.com/products/cam_mgmt_software/index.htm)
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