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Setting up the Development
Environment

FRC LabVIEW Programming Last Updated: 02-10-2017 Page 3



FRC LabVIEW Programming

Installing LabVIEW for FRC 2017 (LabVIEW
only)

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.

Download and installation times will vary widely with computer and internet
connection specifications, however note that this process involves a large file download
and installation and will likely take at least an hour to complete.

Uninstall Old Versions (Recommended)

"(__-\' ’. v Control Panel » Programs » Programs and Features hd Search Programs and Features L :

Control Panel Home 3
Uninstall or change a program
View installed updates To uninstall a program, select it from the list and then click Uninstall, Change, or Repair.
'@' Turn Windows features on or I
it Organize v  Uninstall/Change e, @
MName - Publisher Installed On  Size *
[2] Microsoft Visual C++ 2008 Redistributable - x86 9.0.3...  Microsoft Corporation 11/8/2011
[2°] Microsoft Visual C++ 2008 Redistributable - %86 9.0.3...  Microsoft Corporation 12/21/2011
[ Microsoft Visual C++ 2010 x4 Designtime - 10030319 Microsoft Corporation 11/8/2011
["7 Microsoft Visual C++ 2010 64 Redistributable - 10.0.... Microsoft Corporation 12/4/2012
[2] Microsoft Visual C++ 2010 x4 Runtime - 10.0.30319 Microsoft Corporation 11/8/2011
[2] Microsoft Visual C++ 2010 %86 Redistributable - 10.0.... Microsoft Corporation 12/4/2012
[2] Microsoft Visual C++ 2010 %86 Runtime - 10.0.30319 Microsoft Corporation 11/8/2011
[°] Microsoft Visual F# 2.0 Runtime Microsoft Corporation 11/8/2011
[ Microsoft Visual Studio 2010 ADO.NET Entity Framew... Microsoft Corporation 11/8/2011
[ Microsoft Visual Studio 2010 IntelliTrace Collection (x... Microsoft Corporation 11/8/2011
ﬁl Microsoft Visual Studio 2010 Tools for Office Runtim...  Microsoft Corporation 127472012
29 Microsoft Visual Studio 2010 Ultimate - ENU Microsoft Corporation 11/8/2011 T
@ Microsoft Visual Studio Macro Tools Microsoft Corporation 11/8/2011 |
r? National Instruments Softy —— ‘onal Instruments 12/3/2012 3
(2] VISA Shared Components‘ : hange | 12/3/2012
[ Visual Studic 2008 x64 Redistributables AVG Technologies 11/9/2011
RS Aire and Cudin WA Brnenmiicibnr  Enalich LY. £ T 11 /@0t 35
4 | i b
r National Instruments Help link: http://www.ni.com/support/

NOTE: The cRIO-FRCII (4-slot) is supported by the 2015 software, but the cRIO-FRC (8-slot) is
not. The LabVIEW for FRC 2014 license has been extended. If you wish to keep programming

FRC LabVIEW Programming Last Updated: 02-10-2017 Page 4



FRC LabVIEW Programming

8-slot cRIOs you will need to maintain an install of LabVIEW for FRC 2014. While these
versions should be able to co-exist on a single computer, this is not a configuration that has
been extensively tested.

Before installing the new version of LabVIEW it is recommended to remove any old versions. The
new version will likely co-exist with the old version, but all testing has been done with FRC 2017
only. Make sure to back up any team code located in the "User\LabVIEW Data" directory before un-
installing. Then click Start >> Control Panel >> Uninstall a Program. Locate the entry labeled
"National Instruments Software", right-click on it and select Uninstall/Change.

Select Components to Uninstall

- L R R _‘
._f Mational Instruments Software E@u

Products

MI CompactRIO - C Series Module Suppdig

NI CompactRIO 12.0
NI FIRST Robotics Competition Tools ands

MI FIRST Robotics Simulation

MI FlexRIO 12.0

MI FlexRIO Adapter Module Support 2.21
MNIIO Trace3.0.2

MI Measurement & Automation Explorer

MI Measurement Studic Commen JNET 4
MI Measurement Studio Common MNET 4

Maodify
Change which application features are installed. Displays the

Select Features dialog, which lets you configure individual
features.

Repair

Reinstall missing or comupt files, registry keys, and shortcuts.
Preferences stored in the registry may be reset to default
values.

Remove

Remaove product from this computer.

In the left pane of the dialog box that appears, select all entries. The easiest way to do this is to
click the top entry to highlight it, then scroll down to the bottom entry, press and hold shift and
click on the last entry then release shift. Click Remove. Wait for the uninstaller to complete and

reboot if prompted.

Getting LabVIEW Installer

Either locate and insert the LabVIEW DVD or download the LabVIEW 2017 installer from
http://www.ni.com/download/labview-for-frc-17.0/6489/en/
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If downloaded, right click on the downloaded file (NI_FRC2017.zip) and select Extract All.

Note: This is a large download (~4GB). It is recommended to use a fast internet connection
and to use the NI Downloader to allow the download to resume if interrupted.

Installing LabVIEW

National Instruments LabVIEW requires a license. Each season’s license is active until January 31st
of the following year (e.g. the license for the 2017 season expires on January 31, 2018)

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 FRC. Rights to use LabVIEW are
governed solely by the terms of the license agreements that are shown during the installation of
the applicable software.

Welcome

Lty 2 LabVIEW Wb

NI Software for FRC 2016

ni.com/FIRST & 20092016 National Instrurments. Al rights reserved.

Double click on autorun.exe to launch the installer. If prompted to allow changes click Yes. To
install LabVIEW to program your FRC robot, click the top option Install Everything for LabVIEW
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Development. To install only NI Vision Assistant for use with C++ or Java, click Install Only NI Vision
Development Module.

Warnings
Ly £ LabVIEW
FIRST'
NI Software for FRC 2016
ni.com/FIRST ®2009-2016 National Instruments. A1l rights reserved.
<< Back Next >> | | Cancel
Click "Next"
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Product List

v MNATIONAL
’ INSTRUMENTS

the products to install.

& -

-2, ~| LabVIEW 2015 Real-Time Module
‘5 * MNIVision Development Module 2015
-2, =/ NI-RIO Support for FRC 2016

-2y ~| Simulation Support for FRC 2016
-2y | NFIMAQdx 15.0

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
thousands of instruments and data acquisition and measurement devices, extract useful information
from your data with interactive wizards and more than 500 built-in LabVIEW measurement analysis
and signal processing functiens, and visualize results in custom user interfaces, graphs and charts,
and reports.

<< Back || MNext == | | Cancel

Click "Next"
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Product Information

INSTRUMENTS

V MNATIONAL

D Search for important messages and updates on the National Instruments products you are installing.
To perform this search, your IF address will be collected in accordance with the National Instruments
Privacy Policy.

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

Privacy Policy

<< Back ” Next == | | Cancel

Un-check the box, then click "Next"
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User Information

INSTRUMENTS

;ﬁun b ’_? NATIONAL

he following informatian.

Full Name: | | |

Organization: | |

Install NI LabVIEW for FRC 2016 using the following serial number:

Serial Number:

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

| << Back ” Next == | | Cancel |

Enter name, organization, and the serial number from the LabVIEW packer in your KOP. Click
"Next"
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Destination Directory

Direct . = NATIONAL
N IV INSTRUMENTS
he primary installation dire

C:\Program Files (x86)\National Instruments)| | | Browse...

LW2015DIR.
| C:\Program Files (x86)\National Instruments\LabVIEW 2015Y | | Browse... |

<< Back || MNext == | | Cancel

Click "Next"
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License Agreements (1)

‘?’ MNATIONAL
’ INSTRUMENTS

. st acceptthe licenses displayed

NI FIRST Competition VI |

NATIONAL INSTRUMENTS SOFTWARE LICENSE
AGREEMENT

~

CAREFULLY READ THIS SOFTWARE LICENSE AGREEMENT ("AGREEMENT"). BY
DOWNLOADING THE SOFTWARE AND/OR CLICKING THE APPLICABLE BUTTON TO
COMPLETE THE INSTALLATION PROCESS, YOU AGREE TO BE BOUND BY THE
TERMS OF THIS AGREEMENT. IF YOU DO NOT WISH TO BECOME A PARTY TO THIS
AGREEMENT AND BE BOUND BY ITS TERMS AND CONDITIONS, DO NOT INSTALL OR
USE THE SOFTWARE, AND RETURN THE SOFTWARE (WITH ALL ACCOMPANYING
WRITTEN MATFRIAI S AND THFIR CONTAINFRSY WITHIN THIRTY (30 DAYS OF

The software to which this National Instruments license applies is:

LabVIEW 2015 ~
LabVIEW 2015 Real-Time Module

NI Vision Development Module 2015 v
BT PTA S ot Frw O/ A S

(®) 1 accept the above 3 License Agreement(s).
()1 do not accept all these License Agreements.

| << Back || Next == | | Cancel

Check "l accept..." then Click "Next"
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License Agreements (2)

4 : : =¥ NATIONAL
U ; "INSTRUMENTS
ust accept the licenses displ 7
Microsoft Silverlight 5 EULA | Microsoft Silverlight 5 Privacy Statement
MICROSOFT SOFTWARE LICENSE TERMS ~
MICROSOFT SILVERLIGHT 5

These license terms are an agreement between Microsoft Corporation (or based on
where you live, one of its affiliates) and you. Please read them. They apply to the

software named above, which includes the media on which you received it, if any. The
terms also apply to any Microsoft

vpdates (including but not limited to bug fixes, patches, updates, upgrades,

v

R, TR SRS PR, [P SR | P — . S —— | [P R R, S | )
The software to which this third-party license applies is distributed with the following
products:
LabVIEW 2015 ~
LabVIEW 2015 Real-Time Module
NI Vision Development Module 2015 v
RIT DT Covmmn wt Fmw COVC N L

(®)1 accept the above 2 License Agreement(s).
()1 do not accept all these License Agreements.

| =< Back ” Mext == | | Cancel

Check "l accept..." then Click "Next"
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Driver Software Installation

v NATIONAL
’ INSTRUMENTS

ust zoftware from M ational |

This installer indudes driver software signed by MNational Instruments, Leave the box below
checked for an uninterrupted installation. If you unchedk the box, your installation may be
interrupted by one ar more Microsoft Windows security dialogs.

Always trust software from National Instruments Corporation.

<< Back ” Mext == | | Cancel

If you see this screen, Click "Next"
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Disable Windows Fast Startup

! -.nws Fast Staltu-r.t E. yNAT'ONAL

INSTRUMENTS

ndows fast ztartup to prew

The fast startup capability introduced in Microsoft Windows 8 may cause problems with installing
or removing hardware, Mational Instruments recommends disabling Windows fast startup. For
more information about fast startup, dick the following link or wisit ni.com/finfo and enter the Info
Code WinFastStartup.

Windows Fast Startup Information

Disable Windows fast startup to prevent problems with installing or removing hardware.

<< Back ” Mext == | | Cancel

If you see this screen, click "Next"
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Start Installation

,'.e fallowing summary befare C

The following products will be installed in the listed order.

v NATIONAL
P¥ INSTRUMENTS

o LabvIEW 2015

o LabvIEWY 2015 Real-Time Module

o MIYision Development Module 2015
« MNI-RIO Suppart far FRC 2016

« Simulation Support for FRC 2016

o MHWACx 15.0

<< Back ”

Mext == | | Cancel

Click "Next"
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Overall Progress

V MNATIONAL

INSTRUMENTS

Currently installing LabVIEW 2015. Product 1 of 6.

Overall installation progress will be tracked in this window
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Individual Product Progress

NATIONAL
INSTRUMENTS

Crverall Progress: 1% Complete

Each product installed will also create an individual progress window like the one shown above.
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Product Information

Click "Next"

“?’ NATIONAL
, INSTRUMENTS

LabVIEW 2015

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 network. National Instruments recommends you select "Unblock” so
that you can use all the networking features in LabVIEW. Refer to ni.com/info and enter the info
code expm69 for more information.

NI Vision Development Module 2015]

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 networking features of NI Vision.

NI-IMAQdx 15.0
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Installation Summary

‘7 NATIOMNAL
’ INSTRUMENTS

Orne or rore products were not installed:

Installation Summary

Hot Installed
« NI-RIO Support for FRC 2016

Installed

« LabVIEW 2015

» LabVIEW 2015 Real-Time Module

« NI Vision Development Module 2015
« Simulation Support for FRC 2016

« NI-IMAQdx 15.0

Installation Details

One or more installed products requires activation.

Run License Manager to activate the products.

| =< Back ” Next == | Finish

If internet access is available and you are ready to activate, click "Next"; otherwise uncheck the
"Run License Manager..." and click "Next".
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NI Activation Wizard

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

O Use a 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 Next => | | Cancel

If internet connection is available, click "Next"
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NI Activation Wizard (2)

WL

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

#########| LabVIEW 2015 LabVIEW Robotics FRC Simulation

| << Back ” Next == | | Cancel |

The serial number you entered at the "User Information" screen should appear in all of the text

boxes, if it doesn't, enter it now. Click "Next".
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NI Activation Wizard (3)

PonamonaL

An Nl User Account is reguired to activate our product. This enables Nl to better deliver benefits associated with software
maintenance and support programs.

@ Log in to your NI User Account

Email |
Password

Forgot your password?

Create a new Account

| <= Back || MNext == | | Cancel |

Check "Log in to your User Profile" and enter your NI user profile information, or click "Create a
new Account" then click "Next".
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NI Activation Wizard (4)

PR

National Instruments software maintenence and support programs (included with most purchases of software) provide automatic
updates, access to technical support, and exclusive access to onling training modules.

| am the end user of these products, and | want to associate my NI User Account (koconnor@usfirst.org) with
these service entitlements.

<< Back ” Next == | | Cancel

Click "Next".
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NI Activation Wizard (5)

Thank you for submitting your NI Uger Account information. If you need to change this information, visit ni.com/profile to make
changes to your Nl User Account.

<= Back || MNext => | | Cancel

Click "Next".
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Activation Success

nmoNAL

Products Successfully Activated!

The following products have been successfully activated. You may need to restart the associated products to
use any new features.

LabVIEW 2015 LabVIEW Robotics FRC Simulation

If you experience any problems, have any questions, or have feedback regarding product activation, visit the
following website:

ni.com/activate

<< Back Cancel

The Activation Wizard will contact NI and complete the activation. You should then see the window
shown above. Click "Finish" to complete the installation.

Restart Message

You must restart your computer before continuing this installation. Would
you like to restart now?

Select "Yes"
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NI Update Service

# NI Update Service

m

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)

m

F

File Edit Help

URGENT

- B X

1 update hidden

171 MB

211 MB

2ZZMB

On occasion you may see alerts from the NI Update Service about patches to LabVIEW. It is not
recommended to install these updates unless directed by FRC through our usual

communication channels (Frank's Blog, Team Updates or E-mail Blasts).
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Installing the FRC 2017 Update Suite (All
Languages)

The FRC 2017 Update Suite contains the following software components: LabVIEW Update, FRC
Driver Station, and FRC Utilities. If an FRC 2017 LabVIEW installation is found, the LabVIEW
Update will be installed or updated, otherwise this step will be skipped. The FRC Driver Station
and FRC Utilities will always be installed or updated. The LabVIEW runtime components
required for the driver station and utilities is included in this package. No components from
the LabVIEW DVD are required for running either the Driver Station or Utilities.

Note: The 2017 DS will only work on Windows 7, Windows 8, Windows 8.1, and Windows
10. It will not work on Windows XP.

Note for LabVIEW Teams: CAN Talon SRX has been removed from WPILib. See this blog for
more info and find the CTRE Toolsuite installer here: http.//www.ctr-electronics.com/control-
system/hro.html#product_tabs_technical_resources
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Uninstall Old Versions (Recommended)

@ . Il » Control Panel » Programs » Programs and Features - Search Programs and Features 2

Control Panel e Uninstall or change a program
View installed updates To uninstall a program, select it from the list and then click Uninstall, Change, or Repair.
r&' Turn Windows features on or

it Organize v  Uninstall/Change == ~ l@l
MName - Publisher Installed On  5ize =
[57 Microsoft Visual C++ 2008 Redistributable - x86 9.0.3... Microsoft Corporation 11/8/2011
[2°] Microsoft Visual C++ 2008 Redistributable - x86 9.0.3...  Microsoft Corporation 12/21/2011
[ Microsoft Visual C++ 2010 x4 Designtime - 10030319 Microsoft Corporation 11/8/2011
[2] Microsoft Visual C++ 2010 x64 Redistributable - 10.0.... Microsoft Corporation 12/4/2012
[2°] Microsoft Visual C++ 2010 x4 Runtime - 10.0.30319 Microsoft Corporation 11/8/2011
[2] Microsoft Visual C++ 2010 %86 Redistributable - 10.0.... Microsoft Corporation 127472012
[2°] Microsoft Visual C++ 2010 %86 Runtime - 10.0.30319 Microsoft Corporation 11/8/2011
[ Microsoft Visual F£ 2.0 Runtime Microsoft Corporation 11/8/2011
[ Microsoft Visual Studio 2010 ADO.NET Entity Framew... Microsoft Corporation 11/8/2011
[ Microsoft Visual Studio 2010 IntelliTrace Collection (x... Microsoft Corporation 11/8/2011
ﬁll\dicrosof‘t\u‘isual Studio 2010 Tools for Office Runtim...  Microsoft Corporation 12/4/2012
<0 Microsoft Visual Studio 2010 Ultimate - ENU Microsoft Corporation 11/8/2011 F
@ Microsoft Visual Studio Macro Tools Microsoft Corporation 11/8/2011 ‘__H
W National Instruments Softy = ‘onal Instruments 12/3/2012 3
EEIVISA Shared Companents|l_ Uninstal’Change F 12/3/2012 |4
[ Visual Studic 2008 54 Redistributables AVG Technologies 11/9/2011
RS ol Cndin WA Brnenmiicibnr  Enalich LY. £ T 11 /@ 0t 35
] 1. ] *

v National Instruments Help link: http://www.ni.com/support/
= — ]|

LabVIEW teams have already completed this step, do not repeat it. Before installing the new
version of the NI Update it is recommended to remove any old versions. The new version will likely
properly overwrite the old version, but all testing has been done with FRC 2015 only. Make sure to
back up any team code located in the "User\LabVIEW Data" directory before un-installing. Then
click Start >> Control Panel >> Uninstall a Program. Locate the entry labeled "National
Instruments Software", right-click on it and select Uninstall/Change.
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Select Components to Uninstall

Mational Instruments Softwa = ’

Products

NI CompactRIO - C Series Module Suppoig
NI CompactRIO 12.0

NI FIRST Robotics Competition Tools ande
NI FIRST Robotics Simulation

MI FlexRIO 12.0

MI FlexRIO Adapter Module Support 2.2.1
NI IO Trace 3.0.2

NI Measurement & Automation Explorer
NI Measurement Studio Commen .NET

MI Measurement Studio Common NET

Modify
Change which application features are installed. Displays the

Select Features dialog, which lets you configure individual
features.

Repair

Reinstall migsing or comupt files, registry keys, and shortcuts.
Preferences stored in the registny may be reset to default
values.

Remove

Remove product from this computer.

In the left pane of the dialog box that appears, select all entries. The easiest way to do this is to
click the top entry to highlight it, then scroll down to the bottom entry, press and hold shift and
click on the last entry then release shift. Click Remove. Wait for the uninstaller to complete and

reboot if prompted.

Downloading the Update

Download the update from http://www.ni.com/download/first-robotics-software-2015/5112/en/
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Windows 8
Microsoft MET Framework 3.5 is required before you can install this product.
Click OK to automatically download and install the MET Framewark 3.5 from
Microsoft servers, The [NET Framework installer launches a console window and
may take 10-30 minutes to complete installation. Click Cancel to exit this installer.

For information about installing NET Framewaork 3.5 without an Internet
connection, visit ni.com/info and enter Info Code DOTMET35.

QK Cancel

If installing on Windows 8 or 10 and the above error appears, jump down to the Addendum on
Windows 8 installation before returning here to re-start the installation.

Welcome

E LabvIEW

NI Software Update for FRC 2016

ni.com/FIRST 18 Watonal kerlrumsnis. &1 rights ressryed

<« Back Next »» Cancel
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Right click on the downloaded zip file and select Extract All. If you downloaded the encrypted zip
file, you will be prompted for the encryption key which is &Full$team”Ahead! Open the extracted
folder and any subfolders until you reach the folder containing "setup" (may say "setup.exe" on
some machines). Double click on the setup icon to launch the installer. Click "Yes" if a Windows
Security prompt appears. Click "Next" on the splash screen that appears.

Product List

VNATION.ﬁI_
’ INSTRUMENTS

1the products to install

L L abVIEW Update

2, = FRC Driver Station
2, * FRC Ltilities
&, - FRC Gamepad Tool

Update for FRC 2016 LabVIEW development teams.

<< Back et ==

Click "Next"
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Product Information

“‘7 MATHOMNAL
’ INSTRUMENTS

|:| Search for important massages and updates on the National Instruments products you are installing.
To parform this search, your IF address will be collected in accordance with the National Instruments
Privacy Policy.
Mote: You will be given the opportunity o select the updates you wanl lo install.

Privacy Policy

== Back | Next > >

Un-check the box, then Click "Next"
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User Information

‘7 MATHOMAL
’ INSTRUMENTS

Full Hame:

Organization:

Install FRC Driver Station using the following serial number:
Serial Number:

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

<= Back | Meat ==

Enter full name and organization and the serial number from your kit of parts then click Next
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License Agreements

semants . 7 NATIONAL

. accapt the licanses -_'._ ’ el

NI FIRST Competition

NATIONAL INSTRUMENTS SOFTWARE LICENSE
AGREEMENT

CAREFULLY READ THIS SOFTWARE LICENSE AGREEMENT ("AGREEMENT"). BY
DOWHNLOADING THE SOFTWARE AMD/OR CLICKING THE APPLICABLE BUTTON TO
COMPLETE THE INSTALLATION PROCESS, YOU AGREE TO BE BOUND BY THE
TERMS OF THIS AGREEMENT. IF YOU DO NOT WISH TO BECOME A PARTY TO THIS
AGREEMENT AND BE BOUND BY ITS TERMS AND CONDITIONS, DO NOT INSTALL OR
USE THE SOFTWARE, AND RETURM THE SOFTWARE (WITH ALL ACCOMPANYING
VWRITTFN MATFRIAI S AND THFIR CONTAINFRSY WITHIN THIRTY {301 NAYS OF

The software to which this National Instruments license applies is:

LabvIEW Update
FRC Driver Station
FRC Utilites

aocept the above 2 License Agresments).

' Tdo not accept all these License Agreaments,

Select "l accept..." then click "Next"
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License Agreements Page 2

"'.V MNATIOMAL
’ INSTRUMENTS

Microsoft Silverlight 5 EULA - Microsoft Silverlight 5 Privacy Statement

MICROSOFT SOFTWARE LICENSE TEEMS

MICROSOFT SILVERLIGHT 5

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

+  updates (including but not limited to bug fixes, patches, updates, upgrades,

S R SR ——— e calBeiene salecbieatee aaifiad

SR [

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

FRC Driver Station

uur_Ept the above 2 License Agreement(s).
11 do not accept all these License Agreements.

<< Back | Mext > > Cancel

Select "l accept..." then click "Next"

FRC LabVIEW Programming Last Updated: 02-10-2017

Page 36



FRC LabVIEW Programming

Summary Progress

y NATIONAL

INSTRUMENTS

Currently installing FRC Driver Station. Product 2 of 3.
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Detail Progress

LJ FRC Driver Staticn =l
Fﬂﬂlﬂlﬂm
Owerall Progress: 0% Complete
<Back ][ Newn
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Installation Summary

“‘7’ NATHOMAL
’ INSTRUMENTS

All products wears installed:

Installation Summary

Installed

» LabVIEW Update

» FRC Driver Station
« FRC Utilities

« FRC Gamepad Tool

Installation Details
LabVIEW Update

Installation Summary
# Mo software installed or removed.

or more installed preducts requires activation.
n License Manager to activate the products.

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

i Bl
NI Activation Wizard - Activating Visicn Development Meodule Vision Run-Time 2014 @

NATIONAL
ﬂHII'RUMEHTS'

Welcome to the National 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
(71 Use a Web browser, email dient, telephone, or fax machine to acquire an activation code

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

Understanding the National Instruments Software License Agreement

How can [ move an activated product to a different computer?

<< Back MNext == ] [ Cancel ]

Select your desired activation method (Internet activation recommended), then click Next
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Serial Number Confirmation

NI Activation Wizard - Activating Vision Development Medule Vision Run-Time 2014

product's Certificate of Ownership or packaging.

Vision Development Module Vision Run-Time 2014

[S50)

NATIONAL
INSTRUMENTS"

Enter serial numbers for the products you want to activate. You can find serial numbers on your

[ << Back ][ Next => ]

l Cancel ]

Make sure the serial number in the box matches the one from your kit, then click Next
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User Profile

NI Activation Wizard - Activating Vision Development Module Vision Run-Time 2014 u 1
NATIONAL
INSTRUMENTS™

A Mational Instruments User Profile is required to activate your product. When you activate NI software using you
User Profile, NI can better deliver benefits aszociated with software maintenance and support programs.

() Log in to your User Profile

Email

Pazsword

Forgot your password?

O Create a new User Profile

Mational Instruments Software Activation Privacy Statement

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

Log in or create an NI Profile. One profile may be used for multiple installations.
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User Profile 2

NI Activation Wizard - Activating Vision Develepment Module Vision Run-Time 2014 ﬁ
NATIONAL
INSTRUMENTS"

Mational Instruments sofiware maintenence and support programs (included with most purchases of software)
provide automatic updates, access to technical support, and exclusive access to online training modules.

| am the end user of these products, and | want to associate my User Profile (koconnor@usfirst org)
with these service enfitiements.

<< Back ][ Next => ] [ Cancel

Click Next
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User Profile 3

n Bl
NI Activation Wizard - Activating Vision Development Medule Vision Run-Time 2014 ﬁ
NATIONAL
INSTRUMENTS"

Thank you for submitting your User Profile information. If you need to change this information, visit
ni.comimyproducts to make changes to your User Profile.

<< Back ][ Mext => J [ Cancel

Click Next
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Finish
NI Activation Wizard - Activating Vision Development Medule Vision Run-Time 2014 &]
NATIONAL
INSTRUMENTS"
Products Successfully Activated!

The following preducts have been successfully activated. You may need to restart the assodated products to
use any new features,

Vision Development Module Vision Run-Time 2014

If you experience any problems, have any questions, or have feedback regarding product activation, visit the
following website;

ni.com/activate

<< Back Cancel

After the product is activated, Click Finish. If prompted to Reboot, click Yes

NI Update Service

# NI Update Service - B X
File Edit Help

1 update hidden

o

Critical Updates (2)
= Development Environment Software

LabVIEW 2013 {32-bit) £2 Patch URGENT 171 MB
(= Driver Software
Lab¥IEW Real-Time 2013 Patch for Linux RT Targets 211 MB
= pPatches (1)
= Development Environment Software
Patch for Building Installers with NI Products 22 MB

(3

Upgrades and Service Packs (11)

FRC LabVIEW Programming Last Updated: 02-10-2017 Page 45



FRC LabVIEW Programming

On occasion you may see alerts from the NI Update Service about patches to LabVIEW. It is not
recommended to install these patches. FRC will communicate any recommended updates
through our usual channels (Frank's Blog, Team Updates or E-mail Blasts).

Addendum - Installing on Windows 8

If installing on Windows 8 or 10, the Microsoft .NET Framework 3.5 may need to be installed. If you
see the dialog shown above, click "Cancel" and perform the steps shown below. An internet

connection is required to complete these steps.

Programs and Features

=
~ 4 [ » Control Panel » All Control Panel ltems » Programs and Features

‘u
| Control Panel Home -
| | Uninstall or change a program
|

“p Turn Windows features on or
off .
Organize «

J| MName

w Microsoft Silverlight
| = Microsoft Visual C++ 2008 Redistributable - x64 9....
" | Microsoft Visual C++ 2008 Redistributable - x86 9....
W National Instruments Software
) ScreenSteps 3.0
5| VISA Shared Components 84-Bit
E"v’l‘ﬂware Tools

— Currently installed programs Total size

Programs and Features

AN ] Search Programs and Features O

View installed updates To uninstall a program, select it from the list and then click Uninstall, Change, or Repair.

Publisher Installed On  Size
Microsoft Corporation / 50.6 MB
Microsoft Corporation
Microsoft Corporation

MNational Instruments

Version

132MB 9
1WIME 9

5.1.20125.0

Blue Mango Learning Systems AEMB 20
IVl Foundation 15
Viware, Inc. 0.5 MB  9.23.21136

175 MB

Open the "Programs and Features" window from the control panel and click on "Turn Windows

features on or off"
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Windows Features (.NET Framework 3.5 not on)

Turn Windows features on or off

To turn a feature on, select its check box. To turn a feature off, clear its
check box. A filled box means that only part of the feature is turned on.

. Active Directory Lightweight Directory Services
, Hyper-V
. Internet Explorer 10
. Internet Information Services
, Internet Information Services Hostable Web Caore
, Media Features
, Microsoft Message Cueue (M5MO) Server
, Metwork Projection
, Print and Document Services
RAS Connectinn Mananer &dministration Kit (CRASED <

| 0K | Cancel |

Select ".NET Framework 3.5 (includes .NET 2.0 and 3.0)" to enable it (a black dot, not a check box
will appear) and then click "OK". When installation finishes restart installation of FRC 2016 Update
Suite.
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Windows Features (.NET Framework 3.5 already on)

Turn Windows features on or off (7]

To turn a feature on, select its check box. To turn a feature off, clear its
check box. A filled box means that only part of the feature is turned on.

8 .MET Framework 3.3 (includ m—A

(=] | .NET Framework 4.5 Advanced Services
[ ] | Active Directory Lightweight Directory Services
L1k Hyper-v

[ o Internet Evnlorer 10

[=] | Internet Information Services
] . Internet Information Services Hostable Web Core
. Media Features
[ ]} Microsoft Message Queue (MSMQ) Server
[ ]} Metwork Projection
[m] . Print and Document Services
[11. RAS Cannertinn Mananer Acdministratinn Kit (CRAKD <

| 0K | Cancel |

If a black dot is shown next to ".NET Framework 3.5" the feature is already on. Click "Cancel" and
restart installation of FRC 2017 Update Suite.
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Creating Robot Programs
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Creating, Building and Loading your Benchtop
Test Program

This document covers how to create, build and load an FRC LabVIEW program onto a roboRIO.
Before beginning, make sure that you have installed LabVIEW for FRC and the FRC Driver
Station and that you have configured and imaged your roboRIO as described in the Getting
Started with the 2016 Control System manual.

Creating a Project

[} FRC 2016 Getting Started (=] 1= 52

File Operate Tools Help

m HATIONAL INSTRUMENTS FRC
(B LabVIEW
®ila 2016 Beta
F'FOJECtS >
Tutorials New Q
I "l Blank VI
1 %), FRC roboRIO Project
Support %) FRC Dashboard Project
£3 More...

Open

[led 2016 Robot Project BetaS.Ivproj
£ Browse...

Launch LabVIEW and click the FRC roboRIO 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 &=
Select project name, folder, and IP address [l Project: Robot Project.vproj
Project name - My Computer
2016 Robot Project o =+ JH, RT roboRIO Target (172.2211.2)

S— - [ Support Code
Project folder B [ Team Code
ChlUsers\ koconnor\Documents\LabVIEW Data', - [l Autonomous.vi
2016 Robot Project LQ» Begin.vi
g,. i;ﬂ, D.lslableu?l i
Team number - [ Finish.vi
oy o gﬂ, Periodic Tasks.vi _
. gﬂ. Robot Global Data.wvi
@ Arcade Drive - roboRIO !;Q. Teleop.vi
_ Testvi
) Mecanum Drive with Arm - reboRIO [ Test
- . [l Vision Processing.vi
() Arcade Command & Control - roboRIOS -] Robot Main.vi
() Arcade Drive Robot - cRIO £ _‘:'q_" Dependencies
- 1-_ Build Specifications

h‘--.../E

< Back Mext = Finiz

[ Cancel ” Help

Fill in the Create New FRC Project Dialog:

Pick a name for your project

Select a folder to place the projectin.

Enter your team number

Select a project type. If unsure, select Arcade Drive - roboRIO.
Click Finish

uhwWN =
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Running the Program

& Robot Main.vi Front Panel on 2015 Robot Prq'elilﬂlij 'ﬂ' 2015 Robot Project.Ivproj - Project Explorer L= : X |-‘
File Edit View Project Operste Tools Window %‘ File Edit View Project Operate Tools Window Help
[ [®| @] 1] [15pt Application Fof « 2, [ P]L i oSl % |” BH| @& a|:
5 s
&4 = Ttems | Files

J =8 E;l, Project: 2015 Rebot Project. lvproj
G B My Computer
£ 58, Target (roboRIO-40.local)
& [ Support Code
[_J Team Code
© - Fssenva
S _';q_“ Dependencies
B “—;_ Build Specifications

FrzRla s
Enable Vision

-

Image Size
2l320:240 O T

.
FRC Driver Staticn - Version 15.0b3
Team # 40
TeleOperated Elapsed Time 0:00.0 © @Iil Launch

Autonomous —
PC Battery
PCCPU %

m

Practice
Test

Communications =

Robot Code =

Joysticks =
Window

No Robot
@ Team Station Communication

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

2. Click the Run button (White Arrow on the top ribbon) of the Robot Main VI to deploy the
VI to the roboRIO. LabVIEW deploys the VI, all items required by the VI, and the target
settings to memory on the roboRIO. If prompted to save any VIs, click Save on all
prompts.

3. Using the Driver Station software, put the robot in Teleop Mode. For more information

on configuring and using the Driver Station software, see the FRC Driver Station

Software article.

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 roboRIO, but you can

manipulate the front panel objects of the program from the host computer.

o u ks

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

)
2015 Robot Project.vproj - Project Explorer (85200 e S
i3 ject.lvproj - Project Expl .

File Edit View Project Operate Tools Window Help
EN=11 X[k @@ o]

Items | Files

= @;1. Project: 2015 Rebot Project.vproj
G B My Computer
£ [, roboRIO (106.23.2)
B[ Support Code
B[ Team Code
> |=] Robot Mainvi
- _':'1:‘_'| Dependencies
= +% Build Specifications

Deploy
2
N Unset as startup

O/
—

Duplicate

Explare
Clean

Rermove from Project

Help...
Properties

To run in the competition, you will need to deploy a program to your roboRIO. 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. Inthe Project Explorer, click the + next to Build Specifications to expand it.

2. Right-click on FRC Robot Boot-up Deployment and select Build. 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 roboRIO 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. The roboRIO will automatically start running the deployed code within a few seconds of
the dialog closing.
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Next Steps

To continue Getting Started with the 2016 Control System, see Programming your radio for home
use.

To learn more about LabVIEW, see LabVIEW Resources

FRC LabVIEW Programming Last Updated: 02-10-2017 Page 54


http://wpilib.screenstepslive.com/s/4485/m/13503/l/144986
http://wpilib.screenstepslive.com/s/4485/m/13503/l/144986

FRC LabVIEW Programming

Tank Drive Tutorial

Question: How do | get my robot to drive with two joysticks using tank drive?

Solution: There are four components to consider when setting up tank drive for your robot. The
first thing you will want to do is make sure the tank drive.vi is used instead of the arcade drive.vi or
whichever drive VI you were utilizing previously. The second item to consider is how you want
your joysticks to map to the direction you want to drive. In tank drive, the left joystick is used to
control the left motors and the right joystick is used to control the right motors. For example, if
you want to make your robot turn right by pushing up on the left joystick and down on the right
joystick you will need to set your joystick's accordingly in LabVIEW (this is shown in more detail
below). Next, you will want to confirm the PWM lines that you are wired into, are the same ones
your joysticks will be controlling. Lastly, make sure your motor controllers match the motor
controllers specified in LabVIEW. The steps below will discuss these ideas in more detail:

1. Open LabVIEW and double click “FRC roboRIO Project.”

3 FRC 2015 Getting Started o || &3 =

File Operate Tools Help

Projects >
Tutorials New Q
&) Blank VI
R *&) FRC roboRIO Project
Support #k) FRC Dashboard Project
= More...
Open

-

d CA.Ajriggle’ Desktop\1117d11 rhvproj
&) C:\..\2015 Robet Projects.vproj

"_,, CAuniScopeiniscope EX Timestamps.vi
i, ...Power Hardware-Timed Veltage Sweep.vi
-l CAUsers\jriggle'Desktop'222 vi

l] CA2D array and for leop.wvi

wl ..and Power B2 CDMA default settings.vi
all ..and Power B2 COMA default settings.vi

- wge - Continuous Input with Boolean.vi M
=) Browse...
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2. Give your project a name, add your team number, and select Arcade Drive Robot roboRIO.
You can select another option as well; however, this tutorial will discuss how to setup tank drive

for this project.

3. Inthe Project Explorer window, open up the “Robot Main.vi.”

4. Push Ctrl + E to see the block diagram. It should look like the following image:

Decusnentation

(Resbot Main implerments the framework
and schiduler for your robatics progran.

I should not e necessary to medify this
VI You should be able to code your robat
within the Team Vis described below.

1. Begin.vi

Called once 2t beginning, to open 110,
Enitialize semsors and amy globals, load
settings from a file, etc.

2. Autonomous Independent.i
Automatically started with the first
[packet of autonomous and aborted on the
last packet. Wiite thes Tearn VI te boop for
the entirety of the autonomaous penod.

3. TeleOpai
Called each tame & teleop D5 packet is
received and robed is enabled.

4. Disabded.vi
Called each time a packet is received and
the robet is disabled.

5. Testwi

Called Autcamatically starbed with the first
fest packet and aboried on the last.
Modify this V1 to carry out robot and
sensor validation tests.

6. Vision.wi
& parallel loop that acquires and

[processes camera images.

7. PeriodicTasksvi

Parallel loops running at user-defned
e ab s

Scheduling boop

Enable Visien [CTER
Image Sizem

-:P.E-JD:e Vs ;1|

'gi. maqe:l:el

| rRobat Mode

HER

Create 10 refrumms |
& initialize robet

‘ “Teleop Enabled”

@[;E B

Execute Telecp V1 to react
o a new Driver Station packet|

g &

Eased en the robot mode, call the appropsiate Team code
Dowibde chick am icon te open o Team V1 and modify cade

=1

Startup a Smartdashbeard /Network Tables Server.
Runs in parallel with user code.

T =2 [Start Robok Communication.
towt | [Runs in parallel with user code.
Acquare camers images and
poocess them in parallel with
S

eiher baops.

H (Carry out penodic tasks such)|
e a2 control loops

5. Double click the “Teleop” vi inside of the Teleop Enabled case structure. Look at its block

diagram. You will want to make two changes here:

A. Replace Arcade Drive with the tank drive.vi. This can be found by right clicking on the

block diagram >> WPI Robotics Library >> Robot Drive >> and clicking the Tank Drive VI.

B. Find the Index Array function that is after the Get Values.vi. You will need to create two
numeric constants and wire each into one of the index inputs. You can determine what the
values of each index should be by looking at the USB Devices tab in the FRC Driver Station.
Move the two joysticks to determine which number (index) they are tied to. You will likely
want to use the Y-axis index for each joystick. This is because it is intuitive to push up on the
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joystick when you want the motors to go forward, and down when you when them to go in
reverse. If you select the X-axis index for each, then you will have to move the joystick left or
right (x-axis directions) to get the robot motors to move. In my setup, I've selected index 1 for

my left motors Y-axis control and index 5 as the right motors Y-axis control. You can see the
adjustments in LabVIEW in the following image:

Fle Ednt QG Project Opesste Took Window Help

o lap| @[ Y] [22] [wa[* o |15t Application Font |« |[To= oo~ | (@D~ |[2ad o| 5e 4 | n

[This V1 is called each time a TeleOp D5 packet is received. Use it to respond to
e joystick of Deiver Station values,

[ Commen tasks include reading the joysticks and updating motors, and updating
setpeints for prriodsc loeps.

[¥ou can cpen L0 on the FIRST Cal, or in the Beginai

[Publish the jaystick deta the]
okt sees 1o the dashboan

|

6. Next you will want to go back to your “Robot Main.vi” and double click on the “Begin.vi.”

7. The first thing to confirm in this VI is that your left and right motors are connected to the same
PWM lines in LabVIEW as they are on your PDP (Power Distribution Panel).

8. The second thing to confirm in this VI is that the “Open 2 Motor.vi” has the correct motor
controller selected (Talon, Jaguar, Victor, etc.).

For example, | am using Jaguar motor controllers and my motors are wired into PWM 8 and 9.
The image below shows the changes | need to make:
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File Edit View Project Operate Tools Window Help ﬂ
=N )

[+]@] @[] [@][25] [oa[@ o+ [15pt Apiication Font |~ |[$c |[Ta~ | (20~ |[2al] | Search

[ This W1 is called before others se you can setup for execution. [The cade below shows how to give controls on the|
Basic tab mere specific names. You can set

The dota and 1’0 allocated here will be made available to the Button Mames, LED Names, Slider Mames,

loops for camera, periodic, and to the Auto and TeleOp Vis. and String Mames.

To add more IO, use an Open VI followed by a Refnum
Registry Set V1. Use a Refnum Registry Get V1 in the other
locations.

You may ki want to use global varisbles to communicate
between parallel loops. ER

Mew Name

Until the communications specify the mode,
initialize it to a safe value.

[+ Butonomous Disabled *]—{ » @ Robot Mode|

MNew Name

MNew Name

Left and Right Motors|
Righthotorlnverted [F] 1
LeftMotorinverted [iil |

Left Motar [Ber |
Fight Mator [FPWME o |onane

=l
J
i

i
!
G

initialize a joystick|

error in error out
)

2015 Robot Pﬁ'!ﬂ.l\fEm'E iariz{ L) it

9. Save all of the Vis that you have made adjustments to and you are now able to drive a robot
with tank drive!
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LabVIEW Resources
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LabVIEW Porting Guide - 2014 to 2015

LabVIEW teams will find the ViIs and palletes in the 2015 FRC version of LabVIEW very familiar.
Teams should only need to make minor changes to get a 2014 program to run on a roboRIO.
This document highlights changes in the 2015 VIs and how they correspond with the old code.

Joystick Get

2014 2015

Joyrtick

Joyrtizk|

. — I & Axis
= ﬁ Button 1 pALUES E_-J -
ik

e 11 17 1T 1

s = | Button
Jué;’;kk h awis 1 |:X:| E—éﬂf o PDV
Faw w

The old Joystick Get VIs have been replaced with a single VI that provides an array (instead
of a cluster) for each type of input (axes, buttons and POVs).

POVs have been changed to be a unique output and to an angle (0 to 360 with -1 indicating
not pressed).

Joysticks, axes, POVs, and buttons (in LabVIEW, buttons are still 1 based in C++\Java) are 0
based

The DS will now support up to 6 joysticks with a dynamic number of axes, buttons and
POVs
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Module and Channel numbers

2014 2015
[* Controller1 7]
(* Digital Module 1 ~|-{fster mm,

*PWM1 ~ o 2 PWMO T aren

Talon 'I Talon vl

As the roboRIO has no modules, module numbers have been changed to a Controller number
which currently has only one option (and therefore does not need to be wired). Channel numbers
have been changed to be 0-based (matching the channel numbers on the roboRIO).

Compressor

2014 2015

= . Solenid
Compsr| Sl
i*h DIO1 =} - +Solenoid 0 Open

Open Loop

‘ Single *

Compressor code is no longer required (when using the PCM) unless you wish to get advanced
information from or exercise control over the compressor. Opening any solenoid on the PCM the
compressor is attached to will automatically enable the closed loop control for that compressor.

Sensor "Start/Stop" - Encoders, Counters, etc.

2014 2015

Enzoder Enzoder Enzoder Emaeien

Enzoder

OFEN START —}@ AFEH _>|E|

Sensors which uses to require explicit Start and Stop VIs have been changed to Start on Open.
Stop has been removed. If you wish to keep track of values over a single explicit period, call Reset
at the start of the period. If you wish to keep track of values over multiple explicit periods, you will
have to track this in your code (Reset at the start of each period and keep track of the sum in your
code).
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DS User Messages

2014 2015
DB/5String 0
Dirergin _‘f

R ; UZER 2
i**Mam - Linel vI—l 1TE e

|SD Write String |

The User messages window on the Driver Station has been removed, therefore this functionality
has been removed from the pallete. As a replacement, the default Dashboard contains a number
of controls and indicators of different types on the "Basic" tab that teams may wish to use to
display robot information or provide input. To write to these controls, use the SmartDashboard
Vlis, the key names to use are listed on the Dashboard.

File 10
2014 2015
_:D [% /homefhvuser/MyFile.tet 4 _:D

On the cRIO, files could be written to the root drive (C:\) or you could create subfolders within that
location. On the roboRIO you should write files to /home/lvuser or create a subdirectory
underneath that for your files. Note that a File Create will fail if the directory does not exist so you
will need to programatically create the directory or create it via SFTP/SSH before trying to create a
file in that directory.

DS 10, Enhanced 10, and Kinect

The Cypress Firsttouch board support and Kinect server support has been removed from the DS
so these palletes and VIs have been removed. Teams can use the Dashboard or USB HID devices
to replace the Cypress board functionality. The Tl Launchpad and 16 Hertz Leonardo++ included in
your Kit of Parts can both be programmed to appear as HID devices to be used for custom 1/0
(click the links for more info). Teams wishing to use the Kinect as an input device will need to
modify the Kinect server to send data directly to the robot using Network Tables or one of the
ports available on the field network.
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SPI

2014 2015

OFEH * Chip Select E
u:ﬂ:ﬂ:ﬂ1 E

010 Qut ] =P + Controllerl =

OFEN —o|=enfig

D10 Out open | (50000 " ladumed (* SPI On-Board, C50 ~|—T&e

OFEN Lm EI.. Open
OO R -Bit 7] @ 500000 r

OFEH

*Mede 1 (ClkIdle Low,Sample on Trailing) *|

With the built-in SPI ports, the SPI Ooen and configuration has been simplified and consolidated to
a single VI:

12C

The Clock Phase and Clock Active state have been combined into a mode Enum

The "MSB First" boolean input has been removed, you will need to flip your data before
sending if you need to send LSB first

The "Frame Mode" input has been removed. The SPI port on the roboRIO does not support
this.

The "Bits per word" input has been removed. The SPI port on the roboRIO does not support
this.

The "Chip Select Active Low" input on the 2014 config VI has been flipped to be a "Chip
Select Active High" input on the 2015 open VI.

2014 2015
HO Module (Module 1)
o t 2C Bus" %
Tz =
I <10 OPER

OFEM

w38
i_n (no error) E
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The Compatibility mode input has been removed from the I12C Read and 12C Write VIs. This is not
necessary on the roboRIO 12C.

I2C addressing has changed from an 8-bit address on the cRIO to a 7-bit address on the roboRIO.

An 8-bit address includes the bit for whether an operation is a read or write while a 7-bit address
does not (the R/W bit is appended by the driver when performing the operation).

Camera

* WPI Robotics Library

L Camera

Camera| |Camera| |Camera| [Camera

OFEN —>|E| El* STHET

Camera| [Camera| [Camera| [Camera

GET Update
STOP | |GLasE IMAGE| |Etatus

Camera] [Camera| [Camera] | ROEQT B

P& | [OUSE 7| [GetImg] | ek
Daszh ! | Baf Ftring E

The Camera VIs have been modified to support USB cameras (tested with the Microsoft Lifecam
HD3000). For complete information see the examples and the Vision Processing section.

New Vis

In addition to the changes, a number of new VIs have been added to support the new capabilities
of the roboRIO and the new Control System. For additional help with these Vs, drag them into
your project, right click on them and select Help.

Joystick Info

i . . dashb
-1 WPI Robotics Library 4 B9s0
| Joystiek |
ROEQT k||ROEOT | ROBOT b| ROEOT }| ROEDT }| ................... |
e p—— (11101 P

& 21 Joystick
ROEOT | @@

%
b

doyrtizk| [dogrtizk] [Joxrtizk| [Jogrtizk

Cukputs| |JOYSTICE]
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New VIs have been added to get information such as the name, type, and axis, button and POV
count of each Joystick and to set HID outputs for devices which support them (such as the T

Launchpad).

Potentiometer

F I

¥ WPI Robotics Library

Sensors

L Potentiometer

FOT

FOT

FOT

FOT

OFEH

~[s!

[#-

CLOSE

FOT

GET

These Vis use the output voltage of the analog supply to provide a normalized (0 to 1) reading
from a potentiometer or other ratiometric sensor

Switch

L Sensors
L .
Switch

¥ WPI Robotics Library

SWITCH

SWITCH

SWITCH

SWITCH

OFEH

-

[#1~

GLOZE

SWITCH

GET
LIMIT
NALLE

SWITCH
GET

COUNT

These VIs help abstract switches used as Limit Switches or Counting Switches.
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Accelerometer

¥ WPI Robotics Library
L Sensors

L
Accelerometer

ACCEL ACCEL ACCEL AGCEL

GREH —>|E| El" cLOSE

ACCEL

GET

The accelerometer VIs have been generalized to apply to the internal accelerometer, analog
accelerometer, or the ADX345 connected to either the I12C or SPI interface.

Analog Output

* WPI Robotics Library
Lo
L
AnalogOutput

a0 &0 a0 a0
QOFEH —}@ @—} CLOSE

AQ

ZET
WOLTAGE|

These Vls control the 2 Analog Outputs on the MXP port

Power

¥ WPI Robotics Library

L Power

ﬁ FOWER
roboRI0 rokofil0
DIZAELE
Wil RAILS
| I—
FOF

FOWER

DOirvrtn
FDF FDF FDF QUTFUTE
FAULTS | |YOLTAGE| (EMERGY| |EMAELED

These Vls provide information about the roboRIO power state, PCM faults, current, and voltage,

PDP faults, current and voltage, and the enabled state of the FPGA outputs.
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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 2015 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 Advanced Training
Classes linked near the bottom of the 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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Waiting for Target to Respond - Recovering
from bad loops

If you download LabVIEW code which contains an unconstrained loop (a loop with no delay) it
is possible to get the roboRIO into a state where LabVIEW is unable to connect to download
new code. This document explains the process required to load new, fixed, code to recover
from this state.

The Symptom
aﬂeplnymntpmg =55

Deployment Status

p [
Checking items for conflicts. This operation could take a while...
Preparing items for download. This operation could take a while...
Deploying MLFileType.lviib
Deploying MI_PackedLibraryUtility.lvlib
Deploying NI Vision_Development_Medule.lvlib
Deploying MI_Vision_Acquisition_Software.lvlib
Waiting for the target (Target) to respond
Waiting for the target (Target) to respond
Waiting for the target (Target) to respond

Deployment Progress

[#] Close on successful completion Close

The primary symptom of this issue is attempts to download new robot code hang at the "Waiting
for the target (Target) to respond" step as shown above. Note that there are other possible causes
of this symptom (such as switching from a C++\Java program to LabVIEW program) but the steps
described here should resolve most or all of them.

Click Cancel to close the download dialog.
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The Problem

[This loop may cause problems|

|This loop is gu:u:ud|

Joyrtizk]

Eet
Dutputs

@.
e

[T [RE

One common source of this issue is unconstrained loops in your LabVIEW code. An unconstrained
loop is a loop which does not contain any delay element (such as the one on the left). If you are
unsure where to begin looking, Disabled.VI, Periodic Tasks.VI and Vision Processing.VI are the
common locations for this type of loop. To fix the issue with the code, add a delay element such as
the Wait (ms) VI from the Timing palette, found in the right loop.

Set No App

Startup Settings

| | Force safe Mode

[+ Enable Console Out

|_| Disable FPGA Startup App

[+ Enable Secure Shell Server (sshd)

[+ LabWIEW Project Access

Using the roboRIO webserver (see the article RoboRIO Webdashboard for more details). Check the
box to "Disable RT Startup App".
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Reboot

Reboot the roboRIO, either using the Reset button on the device or by click Restart in the top right
corner of the webpage.

Clear No App

Startup Settings

|__| Force Safe Mode

|+ Enable Conscle Out

|| Disable FPGA Startup App

[+| Enable Secure Shell Server (sshd)

[+ LabWIEW Project Access

Using the roboRIO webserver (see the article RoboRIO Webdashboard for more details). Uncheck
the box to "Disable RT Startup App".

Load LabVIEW Code

Load LabVIEW code (either using the Run button or Run as Startup). Make sure to set LabVIEW

code to Run as Startup before rebooting the roboRIO or you will need to follow the instructions
above again.
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Talon SRX CAN

The Talon SRX motor controller is a CAN-enabled "smart motor controller" from Cross The
Road Electronics/VEX Robotics. The Talon SRX can be controlled over the CAN bus or PWM
interface. When using the CAN bus control, this device can take inputs from limit switches and
potentiometers, encoders, or similar sensors in order to perform advanced control such as
limiting or PID(F) closed loop control on the device.

Extensive documentation about programming the Talon SRX in all three FRC languages can be
found in the Talon SRX Software Reference Manual on CTRE's Talon SRX product page.

Note: CAN Talon SRX has been removed from WPILib. See this blog for more info and

find the CTRE Toolsuite installer here: http://www.ctr-electronics.com/control-system/
hro.htmli#product_tabs_technical_resources
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How To Toggle Between Two Camera Modes

This code shows how to use a button to toggle between two distinct camera modes.

[Ad|u5t camera settin qs|

[~ 1)
WRLLLS
— e

-
Read a button Button down
detector
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