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Installing LabVIEW for FRC 2014

Note: This installation is for teams programming in LabVIEW or using NI Vision Assistant only. C++
and Java teams not using these features do not need to install from the DVD.

OPTIONAL - Download installer

The installer for LabVIEW for FRC 2014 have been posted online this year in addition to the DVD.
You can download the installer from http://www.ni.com/download/labview-for-frc-14.0/4515/en,

unzip the download then proceed with the installation instructions in this document.

OPTIONAL - Copy Disc contents to local drive

If you wish to speed up the usage of the DVD to pass to others for installation or minimize the risk
of DVD drive errors stalling or aborting the installation process, you may copy the contents of the
DVD to a local hard disk or external drive before beginning the installation. The entire contents of
the disk may be copied using Windows file copy tools, you do not need to copy the disk as an ISO
then mount it. To begin the installation after copying, locate the Autorun.exe file in the root folder
and double click it to launch the installer.

Launch installer

Open My Computer and double click on the DVD drive to launch the installer.
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Select installation option

L) B LabVIEW ) 5.

NI Software for FRC 2014

ni.com/FIRST & 2014 National Instruments. A1l rights rezerved.

If prompted to allow changes click Yes. To install LabVIEW to program your FRC robot, click the top
option Install Everything for LabVIEW Development. To install only NI Vision Assistant for use with
C++ or Java, click Install Only NI Vision Development Module.
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Installer warnings
'NILab'u']EqurFRC 2014 g---._- i =L
Ly B abVIEW AN v

NI Software for FRC 2014

ni.com/FIRST & 2014 Hational Instruments. All rights reserved.

l << Back ” Next > ] i Cancel {

Click Next to advance
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Product Selection

NI LabVIEW for FRC 2014 s

ist
the products toinstall

‘FNATIDNAL
’ INSTRUMENTS

5
-2, | LabVIEW Real-Time 2013
| 5 - Vision
-2%, « FID Control Toolkit 2013
! 2, -/ N-RIO
2, = FRC 2014 Simulation
[l |
|
LabVIEW provides an easy-to-use, interactive graphical programming language applicable to -
disciplines throughout engineering and science. With LabVIEW, you can quickly gather data from B
thousands of instruments and data acquisition and measurement devices, extract useful information H
fram your data with interactive wizards and more than 500 built-in LabVIEW measurement analysis
and signal processing functions, and visualize results in custom user interfaces, graphs and charts,
and reports, s
[ << Back ][ Mext == ] [ Cancel ]
I— — ——— _— — —|

On the Product Selection screen, Click Next to advance.
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Search for Updates

NI LabVIEW for FRC 2014 e 1 = 22

nformation 2
& read the following information abaut th

VNAT[DNAL
’ INSTRUMENTS

[T 5earch for important messages and updates on the National Instruments products you are installing. To
perform this search, your IP address will be collected in accordance with the Mational Instruments
Privacy Policy.

Mote: You will be given the opportunity to select the updates you want to install.

Privacy Policy

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

Uncheck the box to search for updates, then click Next.
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Serial number

NI LabVIEW for FRC 2014

rmation
1 the following information.

VNAT[DNAL
’ INSTRUMENTS

Full Name: eng-kocon

Organization:

Install MI LabVIEW for FRC 2014 using the following serial number:

Serial Mumber: |

Leave the Serial Mumber field blank to use the product in
evaluation mode.

[ <<« Back ][ Next »> J [ Cancel ]

On the User Information screen, enter your desired name and Organization name, then enter your
team's 2014 Serial Number, found on the DVD in your Kit of Parts. You may use this serial number
for multiple installations. Click Next to advance.
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Installation Location

-
NI LabWIEW for FRC 2014

n Directory k. W7 NATIONAL
he primary installation directory. ’ INSTRUMENTS

MIDIR

:\Program Files (x8a)\National Instruments' H Browse... ]

LV2013DIR
C:\Program Files (x86)\Wational Instruments\LabVIEW 20134 | [ Browse. .. ]

l << Back “ Mext == ] [ Cancel ]

(S

Click Next to accept the default installation location.
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License Agreements

NI LabVIEW for FRC 2014 (ESREEE )
WNAT[DNAL

Agreements
muzt accept the licenses displayed below

INSTRUMENTS

NI |FIRST Competition | FlexRIO Module | IvI | Xilin ISE | xilinx Third Party |

NATIONAL INSTRUMENTS SOFTWARE LICENSE AGREEMENT |i|

IMSTALLATION MOTICE: THIS IS A CONTRACT. BEFORE YOU DOWMNLOAD THE SOFTWARE
ANDIOR COMPLETE THE INSTALLATION PROCESS, CAREFULLY READ THIS AGREEMENT.
BY DOWNLOADING THE SOFTWARE ANDIOR CLICKING THE APPLICABLE BUTTON TO
COMPLETE THE INSTALLATIONM PROCESS, YOU CONSENT TO THE TERMS OF THIS
AGREEMEMT AMD YOU AGREE TO BE BOUMD BY THIS AGREEMENT. IF YOU DO NOT WISH
TO BECOME A PARTY TO THIS AGREEMENT AND BE BOUND BY ALL OF ITS TERMS AND
CONDITIONS, CLICK THE APPROPRIATE BUTTON TO CANCEL THE INSTALLATION A8

MM e M BT IR AL | om e T O AT AR ME T Imk ] T s T A A

The software to which this National Instruments license applies is:

LabVIEW 2013 -
LabVIEW Real-Time 2013
Vision -

ATE b e ol AR

(@) I accept the above 6 License Agreement(s).
(711 do not accept all these License Agreements.

l << Back ][ Next == ] [ Cancel ]

Click I accept... to accept the displayed license agreements, then click Next to continue.
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License Agreements 2

NI LabVIEW for FRC 2014

greements
uzt accept the licenses displayed belay

‘?NAT[DNAL
J¥ INSTRUMENTS

Microsoft Silverlight 5 EULA | Microsoft Silverlight 5 Privacy Statement

MICROSOFT SOFTWARE LICENSE TEEMS B

MICROSOFT SILVERLIGHT 3

These license terms are an agreement between Microsoft Corporation (or based on where vou
live, one of its affiliates) and vou. Please read them. They apply to the software named above,
which includes the media on which you recerved it, if any. The terms also apply to any
Microsoft

s updates {including but not limited to bug fixes, patches, updates, upgrades, e

The software to which this third-party license applies iz distributed with the following products:

LabVIEW 2013 -
LabVIEW Real-Time 2013
Vision <

(@ I accept the above 2 License Agreement{s).
(711 do not accept all these License Agreements.

[ <+« Back ][ Mext =3 ] [ Cancel l

Click I accept... to accept the displayed license agreements, then click Next to continue.
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Installation Overview

-

NI LabWIEW for FRC 2014

llation i
w the fallowing surmmary before contin

The following products will be installed in the listed order.

‘?NATIDNAL
J¥ INSTRUMENTS

» LabvIEMW 2013

» LabvIEM Real-Time 2013
» izion

» PID Control Toolkit 2013
« MI-RIO

» FRC 2014 Simulation

<< Back ][ Mext == ]

[ Cancel

L

Click Next to start the installation.
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Firewall Warnings

- =

NI LabVIEW for FRC 2014 = e

-n[ulmation

& read the following information ahout '=_
led. 2

‘TNAT[DNAL
’ INSTRUMENTS

»

LabVIEW 2013 -

WARNING: Windows Firewall Might Be Enabled

You have a version of the Windows operating system that enables the Windows Firewall by
default. When you first launch LabVIEW, a dialog might appear that gives you the option to
receive information over the netwark. Mational Instruments recommends you select "Unblock™ so =
that you can use all the networking features in LabVIEW. Refer to ni.comfinfo and enter the info
code expm&? for more information.

Visiun|

WARNING: Windows Firewall Might Be Enabled

You have a version of the Windows operating system that enables the Windows Firewall by
default. When you first use NI Vision, a dialog might appear that gives you the option to receive
information over the network, National Instruments recommends you select "Unblock™ so that you
can use the netwarking features of MI Vision,

NI-RIO -

<< Badk Finish

Click Next to advance through the product warnings.
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License Manager

| NI LabVIEW for FRC 2014 » . =R

’?NATIDNAL

INSTRUMENTS

All products were inztalled:

Installation Summary &

Installed

» LabVIEW 2013

» | abVIEW Real-Time 2013
* Vision

* PID Control Toolkit 2013
= NI-RIO

» FRC 2014 Simulation

m

Installation Details

LabVIEW 2013

Added or Changed
One or maore installed products requires activation.
Run License Manager to activate the products.

[ << Back ][ Mext == ] Finish

Make sure the box is checked to Run License Manager then click Next.
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Activation Options

Welcome to the Mational Instruments
Activation Wizard

Complete the Activation Wizard to activate your product. Activation is the process of acquiring and applying
an activation code.

(®) Automatically activate through a secure Internet connection

(-) Use @ Web browser, email client, telephone, or fax machine to acquire an activation
~ code

() Apply one or more 20-character activation codes previously acquired for this computer

Understanding the Mational Instruments Software License

How can I move an activated product to a different

<< Back | Cancel

Select your desired activation option and click Next. The easiest option and the one detailed in this
document is to Automatically activate... Make sure your computer has an active internet
connection before advancing using this option.
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Serial Number Confirmation

PnamonaL

Enter serial numbers for the products you want to activate. You can find serial numbers on your
product's Certificate of Ownership or packaging.

I:I Vision Development Module 2013 Vision Run-Time

| LabVIEW 2013 Real-Time Module
| LabvIEw PID and Fuzzy Logic Toolkit 2013
| LabVIEW 2013 FRC Simulation

| vision Development Module 2013 Full

<< Back :| Next == | | Cancel

The Serial Numbers for each of the products displayed should already be entered but if any box is
blank, enter the serial number from the DVD included in your Kit of Parts. Then click Next.
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NI Profile

v NATIONAL
INSTRUMENTS

A National Instruments User Profile is required to activate your product. When you activate Nl software using your User Profile, NI
can better deliver benefitz associated with software maintenance and support programs.

@ Log in to your User Profile

Email |
Password

Forgot your password?

(C) Create a new User Profile

National Instruments Software Activation Privacy Statement

<< Back _ Cancel

Enter your NI.Com profile information and click Next or select the button to create a new profile
and follow the prompts. Note that one profile may be associated with more than one installation
of the LabVIEW software (meaning a single mentor can create an account and use that information
on each install for that team).

Reboot

If prompted, reboot your computer to complete the installation process.
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NI Update Service

# NI Update Service
File Edit Help

= Critical Updates (2)
= Development Environment Software
LabVIEW 2013 {32-hit) £2 Patch
=l Driver Software
LabVIEW Real-Time 2013 Patch for Linux BT Targets
= Patches (1)
= Development Environment Software
Patch for Building Installers with MI Products
= Upgrades and Service Packs (11)

URGENT

1 update hidden

171 MB

211 MB

2ZZMB

On occasion you may see alerts from the NI Update Service about patches to LabVIEW. The
majority of these updates are patches to functionality of LabVIEW not typically used in FRC (even
those marked as critical or urgent). You are welcome to click the links for the patch notes and
choose to install some or all of these patches, however FRC will communicate any recommended

updates through our usual channels (Frank's Blog, Team Updates or E-mail Blasts).
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Building and Loading your First LabVIEW
Program

This document covers how to build and load an FRC LabVIEW program onto a cRIO. Before
beginning, make sure that you have installed LabVIEW for FRC and the NI FRC Update and that you
have imaged your cRIO as described in the Getting Started with the 2014 Control System manual.

Creating a Project

{3 FAC 2013 Getting Started v e

File Operate Tools Help

12! LabVIEW £5¢

Projects -

Tutorials New <
Sl Blank v

Utilities —*."5; FRC cRIO Robat Project
,{_

Suppﬂﬂ b FRC Dazhboard Preject
5 Mere..

B Co\\Rectangulas Target - 2013 hvprej
M CohA\Rectangular Target - 2003 bopraj

= G A\Score Particlesvi

1.'. CaL A Cempute Digtancens

. O ORectangular Target Processingvi

1_ Ca\Seare Pafticlaew

. O A Decuments\ Vision 201 2 best v

W C\Score Pamticlesvi

W ChA2013 Robot Project| Teleopuvi M
£ Browse...

Launch LabVIEW and click the FRC cRIO Robot Project link in the Projects window to display the
Create New FRC Robot Project dialog box.
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Configuring Project

{3 Create New FRC Robot Project i

Select project name, folder, and IP address 'ﬁr Project: Robot Broject Jvproj
Project name a B My Computer
2013 Robot Project ‘ <. [l RT CompactRIO Target (10.50t.yy.
- @ [g TypeDefs
Project folder o = [ TeamCode
f CAlsers\koconnorDocuments\LabVIEW Datsy, || [Sr) | |- lm Beginvi
2013 Robot Project { L jml sutonomous Indspendent.v
- '!" Tetaopad
cRIO iP address [ el Vision Processing.
10ueyyd - Disabled. v
A | - ml Perodic Tasks.vi
Arcade Drive Robet - hardware only . mt G':‘b”i:h‘“
i - DashBoard Data.vi
Mecanum Drive Robot - hardware only 1o '!'; . &
g { L ml Finish.vi
9 Arcade Drive Robeot - hardware or simulation - [ Vision Support Code
Napesf Arcade Robot with Arm - hardware or simulation [ Support Code

= Robot Main,vi

Mecanum Robot with Arm - hardware or simulation =
2 Dependencies

< Back Mext = Finish Cancel ] Help J

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

2. Inthe Project folder text box, enter the location on the host machine to which you want
to save the project files and VIs or click the folder icon to browse to the desired location.

3. Select a robot type, if unsure, use the default Arcade Drive Robot - hardware or
simulation. Don't click Finish yet.

Configure cRIO IP

Team Number cRIO IP Address
45 10,0452
234 10.2.34.2
1107 1011.7.2

4. In the 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. Note that the team number entered here should not contain any leading
zeroes. Then click Finish.
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Running the Program

I8 Robot Main.vi Front Panel on 2013 Robot Proje | x|

- [ Team Code

Team #
Volts

ouhkWw

File Edit View Project Operate Teols Window {:‘ LJ Support Code
°¢ [&] ()[11] [15pt Application Fof < 1, | 9| A = _o
) N N N N N N N S N N N N I S | T T

- ' Dependencies ==

H™
et B ailed 5 ki
-

0102 Operation &y Diagnostics ~

e = Teleoperated Elapsed Time (0:00.0

., Communications ’ Autonomous

*. Robot Code - Practice Kinect Status
|' Joysticks - Test

PC Battery

No Robot @ Window Mode
Communication

Team Station

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

Main VI.

. Click the Run button (White Arrow on the top ribbon) 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. If you receive a conflict dialog, click Ok to unload the
startup program and load the new code. The startup program will still load on the next
cRIO boot.

Using the Driver Station software, put the robot in Teleop Mode

Click Enable.

Move the joysticks and observe how the robot responds.

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.

Note that a program deployed in this manner will not remain on the cRIO after a power cycle. To
deploy a program to run every time the cRIO starts follow the next step, Deploying the program.
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Deploying the program

File Edit View Project Operate Tools Window Help
iel=1: I NELIER S

Items | Files

= @g. Project: 2013 Robot Project.lvproj
I| EI My Computer
G- Sim Support Files ]
|&| Rebot Simulation Readme html
P _'-!:,_" Dependencies
'% Build Specifications
&+ [i# RT CompactRIO Target (10.0.1.2)
& [ Team Code
'I [_J Support Code
. [wl Robot Main.vi
_'-!:,_" Dependencies
= '% Build Specifications

T )

Deploy
Unset as startup

Run as startup
Sy’ Duplicate

T

I

To run in the competition, you will need to deploy a program to your cRIO. This allows the program
to survive across reboots of the controller, but doesn't allow the same debugging features (front
panel, probes, highlight execution) as running from the front panel. To deploy your program:

1. In the Project Explorer, click the + next to Build Specifications to expand it.

2. Right-click on FRC Robot Boot-up Deployment and select Build, then click OK on the
dialog. Wait for the build to complete.

3. Right-click again on FRC Robot Boot-Up Deployment and select Run as Startup. If you
receive a conflict dialog, click OK. This dialog simply indicates that there is currently a
program on the cRIO which will be terminated/replaced.

4. Either check the box to close the deployment window on successful completion or click
the close button when the deployment completes

5. You will receive a prompt to reboot your cRIO, click OK.
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Inverting Motors

RightMotorlnverted [F ] )
LeftMotorlnverted

Left Motor [ PWM L v—{Barf—=

OFEH

Right Motor (» PWM 2 - 2 MO0 P

Jaguar =

Visible Itermns 3
Help

Descripticn and Tig...
Ereakpoint [ 2
Dirit
QFEK

2 Mo RobotDrive Palette »
Jagusz Boolean Palette >

Depending on the wiring and construction of your robot, it is possible that you will need to invert
the direction of one or motors in your code in order to have all motors spinning the correct
direction. If pushing the joystick directly away from you results in anything other than the robot
driving forward, one or more motors needs to be inverted. If you have 2 motors in the Robot Drive,
invert the side of the robot that moves in the wrong direction.

If you have 4 motors in your Robot Drive and one side drives the wrong way, invert both motors
on that side. If you have 4 motors and one side of the drive appears to not move at all when
commanded the motors may be fighting each other, try inverting one of the two motors and
observing if that side of the drive now moves when commanded.

Motors are inverted using a boolean constant wired in to the appropriate terminal on the Robot
Drive Open in Begin.VI. In the existing template their may be constants already wired up and
labeled for you, simply click on the constant to change from True to False or False to True. If you
need to create the constants, hover over the terminals of the icon to find the appropriate
terminals then right-click and select Create->Constant from the menu.

Make sure to Save then re-run or deploy the program after making changes.
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Troubleshooting

{3 2014 Robot Projectlvproj - Project Explorer L= |5 [WNE.S08

File Edit Wiew Project Operate Tools Window Help
% &S| IECYEEE

Items | Files

= &l Project: 2014 Robot Project.lvproj
= B My Computer
& [J Sim Support Files
: i. Robot Simulation Readme.html

: ' Dependencies

.. % Build Specifications
[t RT CompactR0 Target 10.0yy2) @)

- [ Team Code

The majority of errors that appear during the Run or Deploy process are related to network
communication with the cRIO. Errors such as: "Connection failed. The network address might be
invalid or the target is not responding”, "Lost Connection to Real-Time Target", and "Unable to
Deploy Target Settings" can typically be traced to a networking issue. To troubleshoot these issues:

1.

2.

4.

5.

Ensure that your cRIO has been imaged and set to LabVIEW per the Imaging your cRIO
section.

Make sure that the IP in the Project Explorer is correct per the "Configure cRIO IP" step
above. If it is not, right click on that line and select properties, correct the address in the
bottom box, then click OK.

Make sure that the IP on your computer is set correctly. Note that the Driver Station
software should set the computer IP automatically. See the section on Imaging your
cRIO for details on checking or setting your IP.

Ensure that you can ping the cRIO by opening a Command Prompt window and typing
"ping 10.XX.YY.2" (replacing the XX and YY with your team number) then press enter.
Check if the Windows Firewall or other Firewall are blocking the connection. Reference
the Imaging your cRIO section for assistance.

An "Access Denied" or "Target in Use" message indicates that the cRIO is being used by another
instance of LabVIEW or the previous program did not terminate properly (for example, the
network connection was broken on a program deployed with the Run arrow). Rebooting the cRIO
will resolve this type of error.
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LabVIEW Resources
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LabVIEW Resources

To learn more about programming in LabVIEW and specifically programming FRC robots in
LabVIEW, check out the following resources.

LabVIEW Basics

National Instruments provides a combination of videos and traditional text/picture tutorials on the
basics of LabVIEW. These tutorials can help you get acquainted with the LabVIEW environment and
the basics of the graphical, dataflow programing model used in LabVIEW.

FRC Mastery Videos

Though they have not been updated to match changes to the robot framework code, the FRC
Mastery series of videos are still a helpful guide to understanding the basics of FRC programming
in LabVIEW. Most or all of the content in Steps 1, 2, 3, 4, 6, and 7 of the 2011 FRC Steps to Robot
Success will match fairly closely to the 2014 code.

NI FRC Tutorials

National Instruments also hosts many FRC specific tutorials and presentations ranging from basic
to advanced. For an in-depth single resource check out the FRC Basic and Advance Training item

on that page.

Installed Tutorials and Examples

There are also tutorials and examples for all sorts of tasks and components provided as part of
your LabVIEW installation. To access the tutorials, from the LabVIEW Splash screen (the screen that
appears when the program is first launched) click on the Tutorials tab on the left side. Note that
the tutorials are all in one document, so once it is open you are free to browse to other tutorials
without returning to the splash screen.

To access the examples either click the Support tab, then Find FRC Examples or anytime you're
working on a program open the Help menu, select Find Examples and open the FRC Robotics
folder.
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