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Setting up the Development
Environment
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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
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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

P e o7 NATIONAL
e . )\msrnumrs
= read the following informatio

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"

FRC LabVIEW Programming Last Updated: 02-11-2017 Page 14



FRC LabVIEW Programming

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"
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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)
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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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NI Software Set Up Guide

Software

NI has 2 installers for FRC 2017.

The "NI Software for FRC 2017" content contains industry standard versions of LabVIEW, Real-
Time, Vision, PID, and the FRC Simulator. This content is available via download or on the NI
Software DVD in your kit of parts.

The FRC 2017 Update Suite contains all of the FRC Specific content for LabVIEW as well as the
Driver station and Utilities that ALL FRC teams will need to install.

Check the options below if you are not sure what you need to download and install.

Installation instructions are included in the What Should | Install? section below.

NI Software for FRC 2017 FRC 2017 Update Suite
DVD or Download Download Only

* LabVIEW 2016

* LabVIEW 2016 Real-Time

* Vision Development Module
* IMAQdx 16.0 (vision driver)
* NI-RIO (roboRIO driver)

* FRC 2017 Simulation

| Download
" NI Software for FRC 2017

l Download
FRC 2017 Update Suite
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The FRC Update Suite Password is &Full$team”Ahead!

Activation

Both the "NI Software for FRC 2017" and the FRC Update Suite will need to be activated. You can
find your team's unique serial number on the back of the DVD envelope that is included all teams
Kit Of Parts.

The serial Number should start with an 'M'

If you want to install software before you receive you kit of parts just leave the serial numbers
blank and LabVIEW will be installed as a trial.

You can Activate LabVIEW after installation using the NI Licence Manager.
(Start>Programs>National Instruments>NI Licence Manger

NI Software for FR

o

What should | install?

Option 1: Your team is programming in LabVIEW
Download and Install all components of NI Software for FRC 2017
then Download and Install FRC Update Suite

then restart your computer
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Option 2: Your team is using C++ or Java but wants to use NI Vision
Download the NI Software for FRC 2017 and install vision only
then Download and Install FRC Update Suite

then restart your computer

Option 3: Your Team is using C++ or Java and only need the required
competition software

Just download and Install the FRC Update Suite

then restart your computer

Still want to use a 4-slot or 8-slot cRIO? Install FRC 2014
Software:

The 4-slot and 8-slot cRIO controllers can no longer be used for FIRST competitions. But you can
still program these controllers for use in demo robots. You will need to use the NI Software for FRC
2014 installer and the FRC 2014 Update Suite (links below). You will also need the serial number
from your FRC 2014 Kit of Parts to use this software.

Download the 2014 NI Software for FRC

Download the 2014 Update Suite
Add Tag...
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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
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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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Command and Control Tutorial

Introduction

Command and Control is a new LabVIEW template added for the 2016 season which organizes
robot code into commands and controllers for a collection of robot-specific subsystems. Each
subsystem has an independent control loop or state machine running at the appropriate rate for
the mechanism and high-level commands that update desired operations and set points. This
makes it very easy for autonomous code to build synchronous sequences of commands.
Meanwhile, TeleOp benefits because it can use the same commands without needing to wait for
completion, allowing for easy cancellation and initiation of new commands according to the drive
team input. Each subsystem has a panel displaying its sensor and control values over time, and
command tracing to aid in debugging.

What is Command and Control?

Command and Control recognizes that FRC robots tend to be built up of relatively independent
mechanisms such as Drive, Shooter, Arm, etc. Each of these is referred to as a subsystem and
needs code that will coordinate the various sensors and actuators of the subsystem in order to
complete requested commands, or actions, such as “Close Gripper” or “Lower Arm”. One of the key
principles of this framework is that subsystems will each have an independent controller loop that
is solely responsible for updating motors and other actuators. Code outside of the subsystem
controller can issue commands which may change the robot's output, but should not directly
change any outputs. The difference is very subtle but this means that outputs can only possibly be
updated from one location in the project. This speeds up debugging a robot behaving
unexpectedly by giving you the ability to look through a list of commands sent to the subsystem
rather than searching your project for where an output may have been modified. It also becomes
easier to add an additional sensor, change gearing, or disable a mechanism without needing to
modify code outside of the controller.

Game code, primarily consisting of Autonomous and TeleOp, will typically need to update set
points and react to the state of certain mechanisms. For Autonomous, it is very common to define
the robot's operation as a sequence of operations - drive here, pick that up, carry it there, shoot it,
etc. Commands can be wired sequentially with additional logic to quickly build complex routines.
For teleOp, the same commands can execute asynchronously, allowing the robot to always
process the latest driver inputs, and if implemented properly, new commands will interrupt,
allowing the drive team to quickly respond to field conditions while also taking advantage of
automated commands and command sequences.

Why should | use Command and Control?
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Command and Control adds functionality to the existing LabVIEW project templates, allowing code
to scale better with more sophisticated robots and robot code. Subsystems are used to abstract
the details of the implementation, and game code is built from sequences of high level command
Vis. The commands themselves are Vis that can update set points, perform numerical scaling/
mapping between engineering units and mechanism units, and offer synchronization options. If
physical changes are made to the robot, such as changing a gearing ratio, changes can be made to
just a few command Vis to reflect this change across the entire code base.

I/0 encapsulation makes for more predictable operation and quicker debugging when resource
conflicts do occur. Because each command is a VI, you are able to single step through commands
or use the built in Trace functionality to view a list of all commands sent to each subsystem.The
framework uses asynchronous notification and consistent data propagation making it easy to
program a sequence of commands or add in simple logic to determine the correct command to
run.

Part 1: Project Explorer

The Project Explorer provides organization for all of the Vis and files you will use for your robot
system. Below is a description of the major components in the Project Explorer to help with the
expansion of our system. The most frequently used items have been bolded.
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>
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3 2016 Robot Project.lvproj - Project Explorer ol @ | = |

File Edit View Project Operate Tools Window Help

Items | Files

=] @ Project: 2016 Robot Project.lvproj
&+ § My Computer
=- § Target (roboRIO-1-FRC.local)
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= @ Drive

| & ﬁ Commands
@. Drive for Timewvi
>@ Drive Immediate.vi
Read Drive Operation.vi
Reserve Drive.vi
Stop Driving.vi
Template for Drive Immediate with Deadband.vit
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P Template for Drive with Duration.vit
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= Drive Controller.vi
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. |#], Drive Published Globals.vi
@. Drive Setpoints.ctl
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Finish.vi
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My Computer - the items that define operation on the computer that the project was loaded on.
For a robot project, this is used as a simulation target and is populated with simulation files.

Sim Support Files — folder containing 3D CAD models and description files for the simulated
robot.

Robot Simulation Readme.html — documents the PWM channels and robot info you will need in
order to write robot code that matches the wiring of the simulated robot.

Dependencies - shows the files used by the simulated robot’s code. This will populate when you
designate the code for the simulated robot target.

Build Specifications - will contain the files that define how to build and deploy code for the
simulated robot target.

Target (roboRIO-TEAM-FRC.local) - the items that define operation on the roboRIO located at
(address).

Drive — subsystem implementation and commands for the robot drive base. This serves as a
custom replacement for the WPILib RobotDrive Vis.

Framework — VIs used for robot code that is not part of a subsystem that are not used very often.

+ Begin — called once when robot code first starts. This is useful for initialization code that
doesn't belong to a particular subsystem.

+ Disabled — called once for each disabled packet and can be used to debug sensors when
you don't want the robot to move.

* Finish — during development, this may be called when robot code finishes. Not called on
abort or when power is turned off.

* Periodic Tasks — a good place for ad hoc periodic loops for debugging or monitoring
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* Robot Global Data — useful for sharing robot information that doesn’t belong to a
subsystem.

Support Code — debugging and code development aids.

Vision — subsystem and commands for the camera and image processing.

Robot Main.vi — Top level VI that you will run while developing code.

Autonomous.vi — VI that runs during autonomous period.

Teleop.vi — VI that is called for each TeleOp packet.

Test.vi — VI that runs when driver station is in test mode.

SubSystems.vi — VI that contains and starts all subsystems.

Dependencies - shows the files used by the robot code.

Build Specifications — used to build and run the code as a startup application once code works
correctly.
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"Teleop Enabled"

7 | | e [Mode b
Ts
Execute Teleop VI to react :
2 D to a new Driver Station packet .

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Based on the robot mode, call the appropriate Team code
Double click an icon to open a Team VI and modify code |

Create I/O refnums
& initialize robot

L | Startup a Smartdashboard /Network Tables Server,
o Servel |Runs in parallel with user code.

Hs'"“ Start Robot Communication.
comM | [Runs in parallel with user code.

q System
"y

o'l

[Execute the code of the subsystems|

Drive Subsystem Project Explorer

Commands:

This folder contains the command VIs that request the controller carry out an operation. It also
contains templates for creating additional drive commands.

Note: After creating a new command, you may need to edit Drive Setpoints.ctl to add or update
fields that controller uses to define the new operation. You also need to go into the Drive
Controller.vi and modify the case structure to add a case for every value.

Implementation:

* These are the Vis and Controls used to build the subsystem.
* Infrastructure Vis

FRC LabVIEW Programming Last Updated: 02-11-2017 Page 67



FRC LabVIEW Programming

o Drive Check for New Command: It is called each iteration of the controller loop. It
checks for new commands, updates timing data, and upon completion notifies a
waiting command.

o Drive Command Helper.vi: Commands call this VI to notify the controller that a new
command has been issued.

o Drive Controller Initialization.vi: It allocates the notifier and combines the timing,
default command, and other information into a single data wire.

+ Drive Controller.vi: This VI contains the control/state machine loop. The panel may also
contain displays useful for debugging.

+ Drive Operation.ctl: This typedef defines the operational modes of the controller. Many
commands can share an operation.

+ Drive Setpoint.ctl: It contains the data fields used by all operating modes of the Drive
subsystem.

+ Drive Published Globals.vi: A useful place for publishing global information about the drive
subsystem.

5 [ Drive
LB [5' Comrands
- [ Drive for Time.vi
- gl Drive Immediate.vi
- [, Read Drive Operationvi
ggl Reserve Drives
- [l Stop Driving.vi
-j Ternplate for Drive Immediate with Deadband.vit
eg Template for Drive Immediate wvit
i & :'ﬁ Ternplate for Drive with Duration.vit
= @ Implementation
3 [ Infrastructure
- mll Drive Check for New Command.vi
- =, Drive Command Helperwi
. g% Drive Controller Initialization.wvi

. ‘l Drive Operations.ctl

L-_!;l. Drive Published Globals.wvi
- [l Drive Setpoints.ctl

Ji_!ﬁ. Score Macrowi

Part 2: Initializing the Drive Subsystem

There are green comments on the controller’s block diagram that point out key areas that you will
want to know how to edit.
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The area to the left of the control loop will execute once when the subsystem starts up. This is
where you will typically allocate and initialize all I70 and state data. You may publish the 1/0
refnums, or you may register them for Test Mode Only to keep them private so that other code
cannot update motors without using a command.

e Distance (feet)
R? lnfrastructure A Duration Distance (feet)

. !_ Drive Check for New Command.vi 7° - .
1 i =, Drive Command Helper.vi

| " ) Drive Controller Initialization.vi sbme Start Time (ms)
- % Drive Controller.vi =

= Drive Oieratlons .ctl
Ll .. i

= Drive Setpoints.ctl | % Drive Controller.vi Block Diagram on 2016 Robot Project XXX.Ivproj/Target *

3 "
- %% Score Macrovi

m

@ Framework File Edit View Project Operate Tools Window Help
© support Code —— — = e = =
© vision [&[@] ©[n][][25][wal=" .+ [ 18pt Application Font [~ |[3=~ |[Be~ ][5~ |*al
!7 Robot Main.vi —
- Step 1: Initialize motors, sersors, and other resources [Loop: carries out operation using setpoints, and ch
’ of the subsystem outside the loop. Publish the refnums
for testing. Wire directly into the loop.
Step 3: Fc

i update ac
g LeftMotorinverted [} Left and Right Mot Operatior

' RightMotorinverted [F} St ane B Q00

Drive

SubSystem Data i
Drive
sot F W @Test Mode Only

Note: Initializing the resources for each subsystem in their respective Controller.vi rather than in
Begin.vi improves I/0 encapsulation, reducing potential resource conflicts and simplifies
debugging.
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Default Command

Left Setpoint
Right Setpoint
Duration

Subsyste
IDrive

error in

Step 2: Define the default operation and setpoint --
when no other operation is being requested.

Part of the initialization is to select the default operation and set point values when no other
operation is being processed.
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Step 3: For a given operation, read from sensors, perform calculations,
update actuators and status. U
Operations can be merged to a single case.

H “Drive for 1ime" "H 4

B
5 o9

How much longer? L k

Inside the control loop is a case statement where operations are actually implemented. Set point
values, iteration delay, iteration count, and sensors can all have influence on how the subsystem
operates. This case structure has a value for each operation state of the subsystem.
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Step 4: Format a string to describe this
cmd and how the previous cmd finished

444444444444444444

aaaaaaaaaaaaaaaaa

'*I "Successful”, "Aborted” 'F

L %.1f, R %.1f, D %f, Current

Dist%f | Cmd

—_

................................................................................................................................
---------------------------------------------------------------------------------------------------

Each iteration of the controller loop will optionally update the Trace VI. The framework already
incorporates the subsystem name, operation, and description, and you may find it helpful to
format additional set point values into the trace information. Open the Trace VI and click Enable
while the robot code is running to current setpoints and commands sent to each subsystem.

The primary goal of the controller is to update actuators for the subsystem. This can occur within
the case structure, but many times, it is beneficial to do it downstream of the structure to ensure
that values are always updated with the correct value and in only one location in the code.
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Step 5: Upate your [/O

Update motors and update dashboard
IRobotDrive Motors

Drive

1 MOTORS

Part 3: Drive Subsystem Shipped Commands

There are 3 shipped example commands for each new subsystem:

Drive For Time.vi

Dirive

i.‘.l-.ﬂs?

This VI sets the motors to run for a given number of seconds. It optionally synchronizes with the
completion of the command.

The Drive for Time case will operate the motors at the set point until the timer elapses or a new
command is issued. If the motors have the safety timeout enabled, it is necessary to update the
motors at least once every 100ms. This is why the code waits for the smaller of the remaining time
and 50ms.
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| "Drive for Time"

IAccus Cmd s:tpomts]

Operation

g1

[T
o B

[How much longer?]

Current Command

Drive Immediate.vi

Dirie:

o

Gets the desired left and right speeds for the motors and will set the motors immediately to those
set points.

The Immediate case updates the motors to the set point defined by the command. The command
is not considered finished since you want the motors to maintain this value until a new command
comes in or until a timeout value. The timeout is useful anytime a command includes a dead band.
Small values will not be requested if smaller than the dead band, and will result in growling or
creeping unless the command times out.
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Y
I"lmmediate", Default '}

[Access Cmd setpointsl

Operation

Hold motor values for ~50ms. Finish, and reserve, if
we exceed that time. This is mostly to deal with
deadbanded joystick.

_

ICUFI’EHT Command] ......................... e

Stop Driving.vi

Dirivee

Zero the drive motors, making the robot stationary.

The Reserve command turns off the motors and waits for a new command. When used with a
named command sequence, reserve identifies that the drive subsystem is part of a sequence, even
if not currently moving the robot. This helps to arbitrate subsystem resource between
simultaneously running commands.
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mmmmmmH“REgewe'_ 'b R e

[Access Cmd setpoints)

Operation . Don't move motors while reserved Cli

If loop needs to poll sensors or other
values, use a timeout value. -1 waits for
néxt command to be sent.

[ Current Command ] I I

Part 4: Creating New Commands

The Command and Control framework allows users to easily create new commands for a
subsystem. To Create a new command open the subsystem folder/Commands In the project
explorer window, choose one of the VI Templates to use as the starting point of your new
command, right click, and select New From Template.

* Immediate: This VI notifies the subsystem about the new setpoint.

* Immediate with deadband: This VI compares the input value to the deadband and
optionally notifies the subsystem about the new setpoint. This is very useful when joystick
continuous values are being used.

+ With duration: This VI notifies the subsystem to perform this command for the given
duration, and then return to the default state. Synchronization determines whether this VI
Starts the operation and returns immediately, or waits for the operation to complete. The
first option is commonly used for TeleOp, and the second for Autonomous sequencing.

In this example we will add the new command “Drive for Distance”.
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File Edit Wiew Project Operate Tools Window Help
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Items | Files

= Project: Command and Control Project.hvpro)
o} My Computer
= §, Target (roboRIO-1337-FRC.local)
@ @ data
= [ Drive
B (@ Commands
| Drive for Time.vi
-~ |m Drive Immediate.vi
Read Drive Operation.vi
Reserve Drivewi
Stop Driving.wi

T
Ternplate for Drive Immediate vit

emplate for Drive Immediate with Deadband.vit

Drive far Distance.wi
= [ Implementation

e
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Show in Files View  Ctrl+E

&
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Drive Operations.ctl

Print...

Drive Published Glabals.vi

“WEER

&
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Run
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MNew from Template

Framework
Support Code

Find
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Robot Mainawi
Teleopavi

Save
Save As,.,
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Deploy
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Dependencies
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First, save the new VI with a descriptive name such as “Drive for Distance”. Next, determine
whether the new command needs a new value added the Drive Operations enum typedef. The
initial project code already has an enum value of Drive for Distance, but the following image shows
how you would add one if needed.
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File Edit View Project Operate Tools Window Help |G
&|| Type Def. I« |[ 15pt Applicat| « 4| 2 iy
Enum
Reserve
Visible Items P K
-
Change to Indicator
Change to Array
Description and Tip... 3
el
ICcmmandand Control Project.lvproj, Replace _ ’
Data Operations »
Advanced »
Representation »

Display Format...

Select Iterm »
Add Item After

Add Itern Before
Rermove Item

Edit Itemns...

Disable Item

Properties
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If a command needs additional information to execute, add it to the setpoints control. By default,
the Drive subsystem has fields for the Left Setpoint, Right Setpoint, and Duration along with the
operation to be executed. The Drive for Distance command could reuse Duration as distance, but

let's go ahead and add a numeric control to the Drive Setpoints.ctl called Distance (feet).

&2 Drive Setpoints.ctl Ty... @M

File Edit View Project Operate Tools W{I—D,;M
| Set

#|| Type Def. v ,[181{

C:;s) || points

SubSystem Data
Operation
Reserve

Left Setpoint  Right Setpoint

0 0
Duration Distance (feet)
0 0

,_“2016 Robot ProiectDecQ.IvgroiQargeﬂ < [

Once that we have all of the fields needed to specify our command, we can modify the newly

-~

m

created Drive for Distance.vi. As shown below, select Drive for Distance from the enum’s drop
down menu and add a VI parameters to specify distance, speeds, etc. If the units do not match, the
command VI is a great place to map between units.
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L2 Template for Drive with Duration 1.vi Block Diagram on 2016 Robot Project XXX Ivproj/Tar... bﬂw

File Edt View Project Operate Tools Window Help |n-m|
_'i> B¢ |18ptApp|ication Font | v | o |ﬁ-n‘ - Il@ |-i Sparch S N |I_§i"";‘="

m’Drive for Distance |

i |Update mode and setpoints|

[=] [=] [=] [=]

Description

Left Speed[oai
Right Speed [(Git —

Distance (jnches]fﬁ » b
inches per foot

Command Info In{lEih

Command Info Qut =

Synchronication [

m

[2016 Robot Project XXX.lvproj/Target ¢

Next, add code to the Drive Controller to define what happens when the Drive for Distance
command executes. Right click on the Case Structure and Duplicate or Add Case for Every Value.

This will create a new “Drive for Distance” case.
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Step 1: Initialize motors, sersors, and other resources
of the subsystem outside the loop. Publish the refums
fortasting, Wirs directly into the loop.

|Loop: carries out operation using setpoints, and checks notifier to determine what to do next. Use a timed loop if low timing jitter is key.

Step 3: For a given operation, read from sensors, perform calculations,

update actuators a
(Operations can be

nd status,
merged to a single case.

Step 5: Upate your /0
Update motors and update dashboard|

Default Command]

Access Cmd setpoints

Operation
Teft

. ¢
Tl Drive ForTime™ ¥ i e

Help
Examples

Description and Tip..

Breakpoint

RobotDrive Motors |
|
=5 ey
Piotthe Setpoints]
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»

Step 2: Define the default operation and setpoint -~
when no other operation is being requested,

[Current Command

Structures Palette
 Auto Grow.

&5 Add Case After
i@ Add Case Before
Duplicate Case

How ravich longer?) Delete This Case

Show Case

i =@

Swap Diagram With
Rearrange Gases.

Make This The Default Case

Remaove and Rewire

his ensures that reserve wil|
|be deployed to the robot

Properties

Exclude from Diagram Cleanup
Replace with Stacked Sequence
Remove Case Structure

Step & Format a string to describe this
emd and how the previous emd finished

W successtur’, “Aborted” <P

a7 ] L %1, R%.17, D % Current
me Cmd
|

==

Case »

S0

In order to access new setpoint fields, grow the “Access Cmd setpoints” unbundle node. Open your
encoder(s) on the outside, to the left of the loop. In the new diagram of the case structure, we
added a call to reset the encoder on the first loop iteration and read it otherwise. There is also
some simple code that compares encoder values and updates the motor power. If new controls

are added to the setpoints cluster, you should also consider adding them to the Trace. The

necessary changes are shown in the image below.

File Edit View Project Operate Tools Window Help

Drive Controller.vi Block Diagram on 2016 Robot Project XXX Ivproj/Target -

—
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Step 1: Initialize motors, sersors, and other resources
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for testing. Wire directly into the loop.
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Step 4 Format a string to describe this
amd and how the previous cmd finished

M "Successful”, “Aborted” ~pf

Reserve =] [Finished? &] Current
Left Setpoint - [Wait Time Dist %/ § . Cmd
B o [Could use rate to estimate] [10} e S b
o Righ Setp o lhow much longer? f = c
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Subsystejn Name [Current Command] =
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error in
e — Y ] e
i
I Step 2 Define the default operation and setpaint -- m_.\. m-@
I when no other operation is beir

2016 Robot Project X0¢ «
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|

[This ensures that reserve will
lbe deployed to the robot

——

Part 5: Creating a Subsystem
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In order to create a new subsystem, right click on the roboRIO target and select New» Subsystem.

In the pop up dialog box, enter the name of the subsystem, list the operational modes, and specify
the color of the icon.

£F 2016 Robot Project.lvproj * - Project Explorer @

File Edit View Project Operate Tools Window Help

[t xaoX||ga B-#al: NEEETER

[tems { Files

=31 Project: 2016 Robot Project.hvproj
= B My Computer
- B[ Sim Support Files
i .- ¢ Robot Simulation Readme html
%' Dependencies
- ' Build Specifications

BE data -
# @ Dr Add N _
i Virtual Folder
G- Framework : =
E:I@ Suppest cotk u-ti.n’_]f..__ Control
TE o Llll:ili;'lesll || Ry
i 1 H 2 I
: $°|b°"-'M_aInM Variable
~ m) Teleopawi
il |

-l Autonomouswvi EEPIWAH /O Server
- Testwi _ Deploy s
_% Sub Systems.wi Find Project rems... Vifeb Service
B+ % Dependencies
@ ' Build Specifications Armange By >

Expand All

Collapse All

Remowve from Project

Rename... F2

Help...

Properties

When you click OK, the subsystem folder will be generated and added to the project disk folder
and tree. It will contain a base implementation of the Vis and controls that make up a subsystem. A
call to the new controller will be inserted into the Subsystems VI. The controller VI will open, ready

FRC LabVIEW Programming Last Updated: 02-11-2017 Page 83



FRC LabVIEW Programming

for you to add I/0 and implement state machine or control code. Generated VI icons will use the
color and name provided in the dialog. The generated code will use typedefs for set point fields
and operations.

3 Voice Subsystem Controllerai Front Panel on 2016 Robot Project.lvprojfTarget = @
File Edit View Project Operate Tools Window Help Hﬁ@
u,
‘l{>|@| lE” 15pt Application Font |« | fov | e *| Search 4\ ”W
Current
Crd

Tip: It may be helpful to observe inputs and sensor values,
You may also want to display tuning or debugging contrals,

error in
status  code
2| Gt

SOurce

-~

m

2016 Rabot F'mject‘lvprojﬂargeﬂ < m »

Below is the block diagram of the newly created subsystem. This code will be generated
automatically when you create the subsystem.
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Voice Subsystem Controller.i Block Diagram on 2016 Robot Project.vproj/Target

file Edt View Project Operate Tools Window Help

Default Command
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S

Subsystem Name

& = ?
‘when no other operation is being requested.

[2016 Robot Project.vproj/ Target «

[Current Command|

update actuators and status.
Operations can be merged to a single case.

W immeditate”, Default ~pf

@u[ﬂ@”ﬁ‘ wa| | .+ [ 15pt Application Font |~ HE:.-‘ = [ Search
Step L:Initialize motors, sersors, and other resources [Coop: carries out operati and checks notifier to determine what to do next. Use a fimed loop i low timing jitter s key.]
ul
for testing. Wire directly into the loop.
Step 3: For a given operation, read from sensors, perform calculations, Step 5: Upate your /O

Step 4: Format a string to describe this
cmd and how the previous cmd finished

W Successful’, "Aborted™

o @

5 %1, D % Current
s
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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]

FRC LabVIEW Programming Last Updated: 02-11-2017 Page 91


http://wpilib.screenstepslive.com/s/4485/m/24194

FRC LabVIEW Programming

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|

3
YALUES
e -

-
Read a button Button down
detector
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LabVIEW Examples and Tutorials

Popular Tutorials

Autonomous Timed Movement Tutorial

* Move your robot autonomously based on different time intervals
+ See more on Autonomous Movement

Basic Motor Control Tutorial

+ Setup your roboRIO motor hardware and software
+ Learn to setup the FRC Control System and FRC Robot Project
+ See more on Motor Control

Image Processing Tutorial

+ Learn basic Image Processing techniques and how to use NI Vision Assistant
+ See more on Cameras and Image Processing

PID Control Tutorial

* What is PID Control and how can | implement it?

Command and Control Tutorial

* What is Command and Control?
* How do | implement it?

Driver Station Tutorial

+ Get to know the FRC Driver Station

Test Mode Tutorial

FRC LabVIEW Programming Last Updated: 02-11-2017

Page 100


http://forums.ni.com/docs/DOC-26295
http://forums.ni.com/community/academic/student_competitions/frc?view=all#/?tag=1641&tagSet=1895
http://forums.ni.com/docs/DOC-14723
http://forums.ni.com/community/academic/student_competitions/frc?view=all#/?tag=14410&tagSet=1894
http://forums.ni.com/docs/DOC-26318
http://forums.ni.com/community/academic/student_competitions/frc?view=all#/?tag=1010&tagSet=1894
http://forums.ni.com/docs/DOC-26317
http://forums.ni.com/docs/DOC-46544
http://forums.ni.com/docs/DOC-26297
http://forums.ni.com/docs/DOC-26314

FRC LabVIEW Programming

+ Learn to setup and use Test Mode

Looking for more examples and discussions? Search through more documents or post your own
discussion, example code, or tutorial by clicking here! Don't forget to mark your posts with a tag!
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Add an Independent Motor to a Project

Once your drive that controls the wheels is all set, you might need to add an additional motor to
control something completely independent of the wheels, such as an arm. Since this motor will not
be part of your tank, arcade, or mecanum drive, you'll definitely want independent control of it.

These VI Snippets show how to set up a single motor in a project that may already contain a multi-
motor drive. If you see the HAND>ARROW>LABVIEW symbol, just drag the image into your block
diagram, and voila: code! Ok, here's how you do it.

FIRST, create a motor reference in the Begin.vi, using the Motor Control Open VI and Motor
Control Refnum Registry Set VI. These can be found by right-clicking in the block diagram and
going to WPI Robotics Library>>RobotDrive>>Motor Control. Choose your PWM line and name
your motor. | named mine "Lift Motor" and connected it to PWM 7. (I also included and enabled
the Motor Control Safety Config VI, which automatically turns off the motor if it loses connection.)

Flakar Makar Mokar
QFEH SAFETY
VIGTOR *@ GOHFIG |

| 1 -
- Victor 5P Ny

o PWm7 =

Now, reference your motor (the name has to be exact) in the Teleop.vi using the Motor Control
Refnum Registry Get VI and tell it what to do with the Motor Control Set Output VI. These are in
the same place as the above Vis.

Add your motor code above these
W1z, and wire to the "Output”
terminal of the Motor Set Output VI

|
|
|
|[Gift Motor] ""@! Mot

Cukpat
L S s ==t =2

For example, the next snippet tells the Lift Motor to move forward if button 4 is pressed on Joystick
0 and to remain motionless otherwise. For me, button 4 is the left bumper on my Xbox style
controller ("Joystick 0"). For much more in-depth joystick button options, check out How to Use
Joystick Buttons to Control Motors or Solenoids.
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VLY | N 7
| . doyrtizk[™ Joyrtizk Ir?:" _1
|IJ DEStICk 0 Ir B peem i) 1 |
| ] WALUES :: g ....................... I%> |
| |
[t Motort-1E |

Qutput

—_——— — = —_—— ———_——— — =

Finally, we need to close the references in the Finish.vi (just like we do with the drive and joystick),
using the Motor Control Refnum Registry Get VI and Motor Control Close VI. While this picture
shows the Close VI in a flat sequence structure by itself, we really want all of the Close Vis in the
same frame. You can just put these two VIs below the other Get Vis and Close Vis (for the joystick
and drive).

1 0000000000¢C

- Potor Patar
I Lift Motor i @
— Claze

Oo0Doooo0oo0oocC

| hope this helps you program the best robot ever! Good luck!
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Keyboard Navigation with the roboRIO

This example provides some suggestions for controlling the robot using keyboard navigation in
place of a joystick or other controller. In this case, we use the A, W, S, and D keys to control two
drive motors in a tank drive configuration.

The first VI Snippet is the code that will need to be included in the Dashboard Main VI. You can
insert this code into the True case of Loop 1. The code opens a connection to the keyboard before
the loop begins, and on each iteration it reads the pressed key. This information is converted to a
string, which is then passed to the Teleop VI in the robot project. When Loop 1 stops running, the
connection to the keyboard is closed.

[Insert this code as shown into the True Case in Loop 1 of Dashboard Main.vi in the Dashboard Project. |

™ True 't

Key Pressed

Key Pressed as String

|
|
|
|
|
|
_Con\rert to String I
|
|
|
|
|
|
|
|

The second VI Snippet is code that should be included in the Teleop VI. This reads the string value
from the Dashboard that indicates which key was pressed. A Case Structure then determines
which values should be written to the left and right motors, depending on the key. In this case, W
is forward, A is left, D is right, and S is reverse. Each case in this example runs the motors at half
speed. You can keep this the same in your code, change the values, or add additional code to
allow the driver to adjust the speed, so you can drive fast or slow as necessary. Once the motor
values are selected, they are written to the drive motors, and motor values are published to the
dashboard.
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i S50 Write Valuewi
H
_+

Dirive

- ]
ILEFt and Right Motors | @_}

MOTORS

|g Dbl

50 Read Valuewi

Iﬁahnardi S0 =

Read keyboard value (w, a, 5, d) and update motor values|
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Making a One-Shot Button Press

When using the Joystick Get Values function, pushing a joystick button will cause the button to
read TRUE until the button is released. This means that you will most likely read multiple TRUE

values for each press. What if you want to read only one TRUE value each time the button is

pressed? This is often called a "One-Shot Button". The following tutorial will show you how to
create a subVI that you can drop into your Teleop.vi to do this.

FIRSTly, create a new VI in the Support Code folder of your project.

E=R(ECR(E>3

File Edit View Project Operate Tools Window Help
[ S| % b0 X|)| e k| @

Iterms | Files

= @2, Project: Button Press.lvpraoj
w B My Computer
& JE Target (roboRIO-1111.local)

{2} Button Press.Ivproj - Project Explorer

Lﬂ, Robot Mainy 444
. 'r,' Dependencie
B * Build Specifii  Convert to Auto-peopulating Folder...

Convert to Library
Find Iterns with No Callers
Items incorrectly claimed by a library

Find Project Items...

Arrange By (2
Expand All
Collapse All

Remove from Project

Rename...

+- () [SuippertCod-
48 Team Code __

Yirtual Folder

Control
Library
Wariable

/O Server
Class

Web Service

Now on the block diagram of the new VI, drop in the following code snippet.
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@@  am
| Button In And  Button Pressed?|
= A |
| Feedl::la_clc Node Nntm; |
| R |
| o B

This code uses a function called the Feedback Node. We have wired the current value of the button
into the left side of the feedback node. The wire coming out of the arrow of the feedback node
represents the previous value of the button. If the arrow on your feedback node is going the
opposite direction as shown here, right click to find the option to reverse the direction.

When a button is pressed, the value of the button goes from FALSE to TRUE. We want the output
of this VI to be TRUE only when the current value of the button is TRUE, and the previous value of
the button is FALSE.

Next we need to connect the boolean control and indicator to the inputs and outputs of the VI. To

do this, first click the block on the connector pane, then click the button to connect the two (see
the diagram below). Repeat this for the indicator.
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I Untitled 3 Front Panel on Button Press.lvproj/Target * EI@
1 ()

File Edit View Project Operate Tocls Window Help

o |3 @IE' | 15pt Application Font |~ || =T ||7|]E' ||$v | |@,‘B' |

*| Search

Bu In Button Pressed?
2 —

Button Press.vp rl:uj_r"l'arget| q

I

m

Next, we need to change the properties of this VI so that we can use multiples of this VI in our
TeleOp.vi. Right click the VI Icon and go to VI Properties. Then select the category "Execution" and

select "Preallocated clone reentrant execution".
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2 Untitled 3 Front Panel on Button Press.vproj/Target * EI@

File Edit View Project Operate Tools Window Help

TR
|ﬂ> |{§}| @IEI | 15pt Application Font |+ || = ||'-T]Ev ||$" | *| Search by ” ? ||E}ﬂ

Edit Icon...

Find All Instances

Button In Button Pressed?

> |-

Button Press.lvproj/Target| < = 1 +

2 VI Properties

Execution

[#] Allow debugging Pricrity
Reentrancy normal pricrity El
") Mon-reentrant execution Preferred Execution System

. . zame as caller
() Shared clone reentrant execution El

@ Preallocated clone reentrant execution

Reentrancy settings affect memory usage, call
overhead, jitter, and state maintained within the ["] suspend when called
VI Display Context help for guidance with

selecting the best setting for your use case,

Enable automatic error handling

[] Run when opened

[T] Clear indicators when called

Auto handle menus at launch

[JInline subVl inte calling Vis

[ Ok ][ Cancel ][ Help ]

Lastly, we should change the VI Icon to be more descriptive of the VI's function. Right click the Icon
and go to Edit Icon. Create a new Icon.
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& Untitled 3 Front Panel on Button Press.lvproj/Target * EI@

File Edit View Project Operate Tools Window Help | g«- -
||:{> |{§}| @IE | 15pt Application Font |« ||$;|' ”'T]T:.' ”gv | *| Search 4 || P ||Eﬁlj$

Find All Instances

Button In Button Pressed?

=

m

Button Press.Ivproj/Ta rget| L] [Tl 3

Finally, save the VI with a descriptive name. You can now drag and drop this VI from the Support
Files folder into your TeleOp.vi. Here's an example of how you could use this VI.

[values to the dashbeoard |

Joyrtizk[™ Joyrtizk @
GET
EI_} vALUES wt O
wt 0O

loystick 0/ foxes o

I_I oystick 0/Buttons }"""""‘ B

Button was Pressed. Do Something!
This code will only run cnce per button press

Button # E

E— wt O EUTTOH
=

ES: ;
P& ¢ | ®Enable Vision P|°|}'}| +&@ Enable Vision
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[tﬁ Button_Press.vi
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Adding Safety Features to Your Robot Code

A common problem with complex projects is making sure that all of your code is executing when
you expect it to. Problems can arise when tasks with high priority, long execution times, or
frequent calls hog processing power on the roboRIO. This leads to what is known as "starvation"
for the tasks that are not able to execute due to the processor being busy. In most cases this will
simply slow the reaction time to your input from the joysticks and other devices. However, this can
also cause the drive motors of your robot to stay on long after you try to stop them. To avoid any
robotic catastrophes from this, you can implement safety features that check for task input
starvation and automatically shut down potentially harmful operations.

There are built-in functions for the motors that allow easy implementation of safety checks. These
functions are:

* Robot Drive Safety Configuration

« Motor Drive Safety Configuration

+ Relay Safety Configuration

« PWM Safety Configuration
 Solenoid Safety Configuration

* Robot Drive Delay and Update Safety

In all of the Safety Configuration functions, you can enable and disable the safety checks while
your programming is running and configure what timeout you think is appropriate. The functions
keep a cache of all devices that have the safety enabled and will check if any of them have
exceeded their time limit. If any has, all devices in the cache will be disabled and the robot will
come to an immediate stop or have its relay/PWM/solenoid outputs turned off. The code below
demonstrates how to use the Drive Safety Configuration functions to set a maximum time limit
that the motors will receive no input before being shut off.
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To test the safety shut-off, try adding a Wait function to the loop that is longer than your timeout!

The final function that relates to implementing safety checks--Robot Drive Delay and Update
Safety--allows you to put the roboRIO in Autonomous Mode without exceeding the time limit. It will
maintain the current motor output without making costly calls to the Drive Output functions, and
will also make sure that the safety checks are regularly updated so that the motors will not
suddenly stop.

Overall, it is highly recommended that some sort of safety check is implemented in your project to
make sure that your robot is not unintentionally left in a dangerous state!
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How to Use Joystick Buttons to Control
Motors or Solenoids

As we all get our drive systems working, we are moving on to connecting our auxiliary devices such
as motors and solenoids. With this, we will generally use joystick buttons to control these devices.
To get started with this, we'll go through several ways to control devices with joystick buttons.

*

Did you know that you can click and drag a VI Snippet from a document like this right into your
LabVIEW code? Try it with the snippets in this document

*

Setup:

No matter what the configuration, you'll need to add one, two, or more (if you're really excited)
joysticks to the "Begin.vi". The first example uses 2 joysticks and the others only use one. Give
each one a unique name so we can use it in other places, like the snippet below. | named them
"LeftStick" and "RightStick" because they are on the left and right sides of my desk. If your
joysticks are already configured, great! You can skip this step.

[oem]
IRiéhtStickl o
ST Ho

ILEFtStickl

: |
| |
| |initia|ize a_in:n}rstick| :
: |
| |

The rest of the code in this document will be placed in the "Teleop.VI" This is where we will be
programming our joystick buttons to control different aspects of our motors or solenoids.

Scenario 1: | want a motor to move one way when | press one button and the other way
when | press a different button.
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This code uses button 0 on two different joysticks to control the same motor. If button 0 on
LeftStick is pressed, the motor moves backward, and if button 0 on RightStick is pressed, the
motor moves forward. If both buttons are pressed or neither button is pressed, the motor doesn't
move. Here | named my motor reference "Motor5", but you can name your motor whatever you
want in the "Begin.vi"

A’@i 2014

some logic to make the motor move
forward if rightstick butten is pressed,
backward if leftstick button is pressed,
and not at all if neither or both buttons

|
| |
I Read Joysticks by referencing Index the Oth are pressed |
| names given in Begin.vi button of each 05 |
- dagrtick =] daystick o I}V}

| Leftstick] Bl & 0.5 |
| = Too-PE |
|

| - - Jayrtiak ™ Jayrtizk H
| RightStick @_}m WSE aﬁ ] |
| |
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You may want to use multiple buttons from the same joystick for control. For an example of this,
look at the following VI snippet or the VI snippet in Scenario 2.

i & Elﬁi 2014
[

-1 I%}
: doyrtick[™ Joyrtick oo
|@ B_}m ; ELELTES E @ 1

Here | used joystick buttons 0 and 2, but feel free to use whatever buttons you need.

Scenario 2: | want different joystick buttons move at various speeds.
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This example could be helpful if you need to have one motor do different things based on the
buttons you press. For instance, let's say my joystick has a trigger (button 0) and 4 buttons on top
(buttons 1 through 4). In this case, the following buttons should have the following functions:

* button 1 - move backward at half speed

* button 2 - move forward at half speed

* button 3 - move backward at 1/4 speed

* button 4 - move forward at 1/4 speed

« trigger - full speed ahead! (forward at full speed)

We would then take the boolean array from the "JoystickGetValues.vi" and wire it to a "Boolean
Array to Number" node (Numeric Palette->Conversion Pallette). This converts the boolean array to
a number that we can use. Wire this numeric to a case structure.

Each case corresponds to a binary representation of the values in the array. In this example, each
case corresponds to a one-button combination. We added six cases: 0 (all buttons off), 1 (button 0
on), 2 (button 1 on), 4 (button 2 on), 8 (button 3 on), and 16 (button 4 on). Notice we skipped value
3. 3 would correspond to buttons 0 and 1 pressed at the same time. We did not define this in our
requirements so we'll let the default case handle it.

It might be helpful to review the LabVIEW 2014 Case Structure Help document here:

http://zone.ni.com/reference/en-XX/help/371361L-01/glang/case_structure/

There are also 3 Community Tutorials on case structures here:

https://decibel.ni.com/content/docs/DOC-11621

https://decibel.ni.com/content/docs/DOC-11622
https://decibel.ni.com/content/docs/DOC-11623
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Since our requirements were simple, we only need a single constant in each case. For case 1 (full
ahead) we use a 1, for case 2 (half back) we use a -0.5, etc. We can use any constant value
between 1 and -1. | left case 0 as the default so if multiple buttons are pressed (any undefined
state was reached) the motor will stop. You of course are free to customize these states however
you want.

Scenario 3: | want to control a solenoid with my joystick buttons.

By now, we are familiar with how the joystick outputs the buttons in an array of booleans. We
need to index this array to get the button we are interested in, and wire this boolean to a select
node. Since the "Solenoid Set.vi" requires a Enum as an input, the easiest way to get the enum is
to right click the "Value" input of the "Solenoid Set.vi" and select "Create Constant". Duplicate this
constant and wire one copy to the True terminal and one to the False terminal of the select node.
Then wire the output of the select node to the "Value" input of the solenoid VI.

| RiahtStick Jegrti P el
IE @*mu:ﬂ:s E_Ef ]

| [solenoid1 | Sllﬁi

Hope this helps! Feel free to comment below.

Happy Roboting!
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Local and Global Variables in LabVIEW for FRC

This example serves as an introduction to local and global variables, how they are used in the
default LabVIEW for FRC Robot Project, and how you might want to use them in your project.

Local variables and global variables may be used to transfer data between locations within the
same VI (local variables) or within different VI's (global variables), breaking the conventional Data
Flow Paradigm for which LabVIEW is famous. Thus, they may be useful when, for whatever reason,
you cannot wire the value directly to the node to another.

Note: One possible reason may be that you need to pass data between consecutive loop
iterations; Miro_T covered this in this post. It should also be noted that the feedback node in
LabVIEW may be used as an equivalent to the shift register, although that may be a topic for
another day!

Introduction to Local and Global Variables

Local variables may be used within the same VI. Create a local variable by right-clicking a control
or indicator on your Front Panel:

Murneric
L |
!
Wisible [terms »
Boolean Change to Indicatar

@ Make Type Def,

Cescription and Tip...
Find 3

Local Wariable

Reference
Property Mode  p
Irwoke Mode 3

Replace
Data Operations

Advanced
Fit " antenl ta Pane

4
4
»
»

You may create a local variable from the Structures palette on the block diagram as well. When
you have multiple local variables in one VI, you can left-click to choose which variable it is:
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Global variables are created slightly differently. Add one to the block diagram from the Structures
palette, and notice that when you double-click it, it opens a separate front panel. This front panel
does not have a block diagram, but you add as many entities to the front panel as you wish and
save it as a *.vi file:

FE String

J String
String 2
£ Global 1Front Panel* | = || & || €2 |
File Edit “iew Project Operate o
| Search 4 1
String
String 2
1 I

Note: Be very careful to avoid race conditions when using local and global variables! Essentially,
make sure that you are not accidentally writing to the same variable in multiple locations without a
way to know to which location it was last written. For a more thorough explanation, see this help
document.

How They are Used in the Default LabVIEW for FRC Robot Project
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Global variables for “Enable Vision” and “Image Size"” are written to during each iteration of the
Robot Main VI...

Scheduling loop

Enable Vision @ Enable Vision
Iogese< 3 \\P

Execute Teleop VI to react
to a new Driver Station packet|

B .

Based on the robot mede, call the appropriate Team code
Double click an icon te open a Team VI and modify code

te I/O refnums '
tialize robot

Siegaer]

tartup a Smartdashboard /Metwork Tables Server,
uns in parallel with user code,

' J5tart Robot Communication.
MR uns in parallel with user code.

. _ 3015 Robot Project 2vproj/Terget] « [+
‘Acquire camera images and 2 ol proj/Targ
process them in parallel with

other loops.

m@ Carry out periodic tasks such
as control loops.

read in each iteration of the Vision Processing VI:

...And then
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File Edit View Project Operate Tools Window Help

||:{> |{§}| @IEI |L.|;||IE' 1 | 15pt Application Fent |~ || = ||E|E' | |@' | +| Search
[ True Yt

|pr0cess Image Out data to find celor, shape, etc. Look

Each iteration of the loop,
Enable image processing?

at examples\FRC\vision for ideas and sample code.

Reconfigure camera image size and any

|.Enab|e‘u‘i5ionP= ¥ F other settings that need to change during

the match?

il Comera] =
Wirmage sizek 3

|update motors & other /O or global l.rariablesl

2015 Robot Project 2.lvproj/Target « [ 1 3 ThIS a”OWS the

user, when deploying to Robot Main VI from the LabVIEW Development Environment, to enable/
disable vision and change the image size from Robot Main's Front Panel.

How Can You Use Them in Your Project?

Check out the block diagram for the Periodic Tasks VI. Perhaps there is some value, such as a
boolean, that may be written to a global variable in the Teleop VI, and then read from in the
Periodic Tasks VI. You can then decide what code or values to use in the Periodic Tasks VI,
depending on the boolean global variable:

EEX-1 2014
( __________________________ =
| [100 ms tasks go here] :
| i i [ ey o
-

| b L’-o [RobotDriveDevRef.Motors[]} I

Different code
| @ Global Variable Written to in Teleop VIk - depending on

|

| s value of boolean
| B~ global varialble |
9 B |
R —
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Using the Compressor in LabVIEW

This snippet shows how to set up your roboRIO project to use the Pneumatic Control Module
(PCM). The PCM automatically starts and stops the compressor when specific pressures are
measured in the tank. In your roboRIO program, you will need to add the following Vis.

For more information, check out the following links:

https://rps01.usfirst.org/frc/manual/2015/2015FRCPneumaticsManual.pdf
http://crosstheroadelectronics.com/PCM%20User's%20Guide.pdf
http://team358.org/files/pneumatic/Pneumatics-StepByStep-roboRIO.pdf
Begin VI

Place this snippet in the Begin.vi.

ﬁ?—ﬁ ﬁj_ 014

| Compsr[~=|Compsr={Compsr |

| Open L] Ekart m—}la

Teleop VI

Place this snippet in the Teleop.vi. This portion is only required if you are using the outputs for
other processes.

Y1
ol
Enabled |
| |
| Cornpressor Running |
| |
|L|Cc1méresmr} CD@:::&’:':;:jgr |

Finish VI

Place this snippet in Close Refs, save data, etc. frame of the Finish.vi.
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