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Getting to your first programs
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Installing the C++ Development Tools

WindRiver Workbench is the development environment used for creating and loading C++ code
onto a cRIO for FRC. This document describes how to install the Wind River Workbench
environment as well as other supporting software you will need to program your robot. All images
used in this document show the 2012 media, please refer to the text instructions for proper 2014
file names where necessary.

Table of Contents

This article contains the following sections:
* Fresh Installations of Workbench

OR

+ Re-Activating Existing Installations of Workbench

« Windows 8 Installation Note
+ Troubleshooting Workbench Installation Issues

Fresh Installations of Wind River Workbench

This section describes how to install Wind River Workbench on a machine that has never had Wind
River Workbench installed, or has had the existing installation uninstalled. If you have an existing
copy of Wind River Workbench from the FRC 2013 season installed, scroll down to the "Existing
Installations" section.

OPTIONAL - Copy DVD to Local Drive

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

Version | Media Description

W 3.0.1 Installation | Can be used with xB6 (32 bit) Microsoft Windows XFP and
DVDA Vista installations.

YV 3.3.1 Installation | Required for XG4 (64 bit) Microsoft Windows installations
DvD 2 and all Windows 7 installations.

There are two versions of Wind River Workbench provided on two DVDs in the 2013 Kit of Parts.
The first DVD contains Workbench V 3.0.1, this version can be used on machines running 32-bit
versions of Windows XP and Vista.

The second DVD contains Workbench V3.3.1, this version should be installed on computers
running the following operating systems:

* Any 64 bit Windows OS
* Any Windows 7 OS
* Any Windows 8 OS

Note: In order to install V3.3.1 you will also need the first DVD containing V 3.0.1, please follow all
installation instructions carefully to make sure the software is installed correctly.

Windows 8 Installation Note

There is a known issue with the Windriver Workbench installer running on Windows 8 requiring a
work-around to complete installation. Once installed, version 3.3 of Workbench will function
normally on Windows 8 machines. To install on Windows 8 read the 3 steps below before
proceeding with the installation.
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Windows 8 - Identify the lockup

@ Installer-Standard Installation - O

WIND RIVER

Products and Features

---b VxWorks 6.3 and General Purpose Technologies :273.00 (MB)
- © VxWorks 6.3 BSPs for PowerPC  : 66.82 (MB)

Installation Directory

CAWindRiver

Disk Space Information
Total Disk Space Required 289.82 (MB)
Disk Space Available 610238.05 (MB)

Installation Progress of Current Product
Attempting to exec: C\WindRiver/setup/bspinstall.bat

Overall Installation Progress (installed 0 of 2 selected products)

< Back Install

Windows 8 only. One or more times the installer will likely freeze at a screen that looks like the one

above. The common characteristic is the line showing the bspinstall.bat file.
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Windows 8 - Killing the Process

File Options View .
Processes | Performance | App history | Startup | Users | Details | Services
Name . PID Status Userna.. CPU Memory .. Description 2
# ' sychost.exe 328 Running LOCALS.. 00 3,836 K Host Process for Windows Services
# | svchost.exe 388  Running SYSTEM 00 56,608 K Host Process for Windows Services
# | svchostexe 1156  Running NETWO... oo 4,028 K Host Process for Windows Services
B | svchost.exe 1380 Running LOCALS.. 00 7,848 K Host Process for Windows Services
# | svchostexe 3156 Running NETWO.. 00 712 K Host Process for Windows Services
# ' sychost.exe 3580 Running LOCALS.. 00 1,148 K Host Process for Windows Services
ﬂ]SyﬂTPEmh.exe 3744  Running Kevin 01 1,352 K Synaptics TouchPad Enhancements
K]SymTPHelper.exe 2708 Running Kevin oo 224 K Synaptics Pointing Device Helper
B | System 4 Running SYSTEM 01 72 K NT Kernel & System
BSystem Idle Pro.. 0 Running SYSTEM 95 20 K Percentage of time the processor is idle
@Sy;tem interrupts - Running SYSTEM o0 0K Deferred procedure calls and interrupt s...
B | SystemWebServ.. 2836 Running SYSTEM 00 24,528 K System Web Server Daemon
B tagsrv.exe 2024 Running SYSTEM oo 8,916 K NI Variable Engine
B ' taskhostex.exe 892 Running Kevin 00 3,036 K Host Process for Windows Tasks
12 Taskmgr.exe 56 Running Kevin 01 12,616 K Task Manager
# tclshexe \9/ 5236 Running Kevin 00 1,504 K Tclsh Application
O Toaster.exe 3296 Running Kevin 0o 23,088 K Dell Backup And Recovery Toaster
# |UNS.exe 2656  Running SYSTEM oo 2,560 K User Notification Service
B wininit.exe 540  Running SYSTEM 00 752 K Windows Start-Up Application
# winlogon.exe 604  Running SYSTEM 00 904 K Windows Logon Application
“H WmiPrvSE.exe 3460 Running SYSTEM o0 1,760 K WMI Provider Host
(@ wrinstaller.exe 5976 Running Kevin 00 1,072 K wrinstaller
v
@ Fewer details End task
=4

Windows 8 only.

1. To allow the installer to proceed, press Ctrl+Alt+Delete and click Task Manager to open
the Task Manager. Click on the Details tab to view a list of running processes.

2. Locate and click to select the process "tclsh.exe" as shown above.

3. Then click End Task and click Ok or Yes at any dialogs shown.

Windows 8 - Repeat as necessary
Windows 8 only. The installer may lock-up additional times with the same signature, repeat the

process shown above until the installer completes. On identical virtual machines the installer was
observed to lock up between 0 and 7 times with a typical value of 1 or 2.
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Installing DVD 1 v3.01
(g it ocome — e e

WIND RIVER

Welcome:

| The progresn indtalls
= | Wind River Workbench 301 with VeWarks 8.3 for FIRST Rabotics Competition 2002 - Dk 1

Includes: YWaorks 6.3 with Service Pack 1, Workbench 30 with S2race Pack 1, ‘Wand Rever GRU
Compeler 344, Wind Rives Compdier 5.4.0, and Lite3200 Board Suppont Package.

Media [0 DVD-RI3BTIZL- 109
Manufactured on Wed Oct 12 18:00:57 PDT 2011

— - - |
b S — - -

To install either version, begin by inserting DVD 1, containing V3.0.1 into the DVD drive. The
Installer-Welcome screen should launch automatically, if it does not, browse to the drive and
double click setup.exe. Click Next to proceed to the next screen.

License Agreement

On the Installer-License Agreement screen, click the radio button next to "I ACCEPT ....." indicating
you agree to the terms and conditions, and then click Next.

Installation Directory

On the Installer-Installation Directory screen, keep the default installation directory C:\WindRiver.

Changing this directory will prevent the WPILib Workbench Update from installing properly. Click
Next to continue.
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Create the Directory

® Create the Directory

If the directory does not exist, you will be asked to create it. Click Yes.

Choose Activation Type

(@ Installer-Choose Activation Type = = =]

WIND RIVER

Choose your Activation Type

Temperary activetion (requires an intennet connection)
1 ean anby connect to the Intemet through a proxy senver

& Pernansnd activalion

Enter the Full path ta your product activation fils,

(i

| sBack || Nea Cancel

On the Installer-Choose Activation Type screen, click the radio button next to Permanent Activation
to select it, then click Browse.

Getting started with C++ Last Updated: 13-11-2016 Page 9



Getting started with C++

Locate the Activation File

(g Salect a install.txt File

2@ » Computer » DVD RW Drive (D) DVD-RI387321-1- » ~ [ 4|

Organize = =~ [ ﬂ
< Favorites Hame : Date modified Type Size =
Bl Desitop # Files Currently on the Disc (17)
.‘ Browmioeds | 3ud_party_licensor_notices 10/14/2011 246 P File folder
M Recent Mlaces U does 10/14/2011 246 PM  File folder
) | images 10/14/2011 247 PM  File folder
i ki jre 10/14/2011 247 PM  File folder 3
c] D““_‘"""“ |, platforms 10/14/2011 247 PM  Fille folder 1
_“h ”“‘“ | update 10/14/2011 247 PM  File folder
"—'] P'd"m. & | autorun,inf 10/14/2011 246 PM  Setup Information 1KB
) Subversion 455 FIRST_Robotics_Competition 2012 READ...  10/14/2011 246 PM  Adobe Acrobat D. 1478 KB
B videe: || FRC_2012_ WE30_WB33 install.bd 10/14/2011 2:47 P Test Docurnent 2K8|
8] lieansehten 10/14/2011 247 PM  Firefex HTML Dee... 56 KB L
IS Compuies [ mediald 10/14/2011 247 PM  File 1KE
@ platform_general_vioworks_getting_starte...  10/14/2011 2:47 PN Adobe Scrobat D.. 760 KB
W Network [ readme-tat 10/14/2011 247 PM  Test Document 1KB
[ sdfaemi 10/14/2011 247 PM XML Document 6 KB i
File name:  FRC_2012_WB30_WE33_install.txt - | |8 -
[ o Jf o

I (i

Search DVD RW Drive (0:) DV...

Use the dialog box to browse to the DVD drive on your computer and select the file
FRC_2014_WB30_WB33_install.txt (Note: the image shows the 2012 file). Then click Open.
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Choose Activation Type Cont.

[ (@ Instalier-Choase Activation Type

ND RIV]

Choose your Activation Type:
) Temporary activation [requires an [ntemet connection)

[l 1can only connect to the Intemet through 8 proy server.

B Parranent activatics
Enter the full path bo your product activation file.

[FFRC_2002 W3, WE3E, imstall o

cos e T oo

The path to the installation file will now be filled into the text box. Click Next to continue.
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Choose Architecture

| @ Inctaller-Choose Installation Filters (= & i

e — a— = = =

Target Architectures:
Salect one of mork barget architectures, comespanding bo proacersors you plan bo ue on your
target, B you are uncertain, you may select all of them,

¥ PowerPC (415 M)

Products and Features:
(@ Standsrd Installation (recommended): Installs all products and features.
% Custom Installation: Alloves yow to choose which products and features to install

fugdvanged >

E«m- Cancet |

On the Installer-Choose Installation Filters screen, leave the settings at the defaults and click Next

Begin Installation

On this screen, click Install to begin the installation.
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Installation Complete

Products. and Festures

[#1-%f 'Wind River Workbench 3.0 &85 70 [ME)

4w Wimd Rover Compller 540 = 148809 (8]

[l 'Wind River GMU Compiler 34 for Vidlorks 5.3 180.32 (MB)
(414 VeWorks 6.3 and General Purpose Technologies @ 27200 (ME]
[ VaWeeks 6.3 BSPy for PowerPC G652 (MB)

[ o VaWeeks 6.3 Vista Peirt Patch  : 105.5 (Wi}

[31-o#" FRC Patch for Workbench 3.0 and VilWorks 63 - 57.57 (MB)

Installation Direciory l

CA\WindBireer
Disk Space Information |
Total Dk Space Required 05 (B |
Disk Space Avsilable 365518.03 (ME) |
Installation Progress of Current Froadisct |
Installation Complete. |
Owarrall Installation Prag flad 7 of T padwctad prediscts] I

When the installation completes click Next.
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Read Me

*

Installation and Licensing

|

For Wind River Workbench and VWorks software installation and hcensing instructions, please i

refer fe the PO taled “FIRST Robatics Cempetition 2012 README FIRET” fourd ot the reot of the [
DD

|

Hast Requirements

The minirmum host snd cperating systermn reguir are s ol |

« Weadesws 0P Profesonal Tor 86 (32-Int), Senice Pack 3
- Windows Vista Business for xB6 (32-bit], Senace Pack 1 N

Support

I

Get mandatory software updstes, mfarmation on known preblems, petches, and docurmentation |
from tihe FIRET Website. I
|

ttp fwweasfirst.orgroboticsprogramsfrc

Read through the Read Me displayed in the box. This is also installed in C:\Windriver as
FRC_readme.txt. Then click Next.
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Finish

L Bl SE BN TN L e

WIND RIVER

Thank you for mstalling 'Wind River Workbench 3.0, with VWaorks 6.3 for FIRST Robotics Competition 2002
For detmly of currently avalable patched, phease mefer (o

nch Wind River Waorkbench 3.0 L

ate & deskiop ion for Werkbench 3.0

Ccoa [ fnen ] co ‘E

Important!! - If you are installing Windriver 3.3.1 for Windows 7 or any 64 bit version of Windows,
make sure you uncheck both icons! Then click Finish. If you are installing on a 32-bit Windows XP
or Windows Vista machine, proceed to the next article "Installing the FRC Specific C++

Components", otherwise continue to the next step "Installing v3.3.1 for Windows 7, 8 or 64bit
Windows."

If you do open Workbench 3.0 before installing 3.3 see Troubleshooting a Workbench 3.3
Installation near the end of this document.
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Installing v3.3.1 for Windows 7, 8 or 64 bit Windows
FQ Wind River Installer u:

Select the “Wind River install location:

- S indB iver Browsze. .. |
o< |§  cancel |

o —¥

If the host operating system is Windows 7 or a 64 bit version of Vista or XP, installing DVD 2, Wind
River Workbench v3.3.1 is recommended. Insert the DVD into the drive, the installer should launch
automatically. If not, browse to the drive and double-click on setup.exe. The install location should
match the location used for DVD 1, by default C:\WindRiver. Press OK to continue.

Starting the Installation

r'ij- Irataller-Welcormne ——— — - - =)

WIND RIVER

Wind River Installer for
Wind River Warkbench 3.3.1 for FIRST Robotics Competition 2012 - Disc 2

Inclsdes: Wind River Werkbench Core 33,1 snd Wind River Workbench 331 for WWorks 6.3 - £0
{Enabler Rev 2]

| L
L

Click Next to continue.
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Checking for Updates
@ bt Onlie UpdateSetings W n e o el
D RIVE
anline updste settings:

eck far and spply nstaller updates (instaler restarts if necessary)

ek onling for the latest Wind Rever prodwct updates (Disabled for this produsct)

[T Conrect to the Internet using a progy sercer

|

Uncheck the checkbox next to "Check for and apply installer updates". Then click Next.
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Use Existing Activation

S ﬂ
| WIND RIVER

Choose your actieation type for this installation:

3 Use your existing product activation [install ) file,
Temporary actreation (requres License Suthorization Code and Inbernet connection)

Permanent sctratsan

Blanualy enber ol installation keys.
Mext

Make sure the Use your existing product activation (install.txt) file is selected, then click Next.

Completing Installation

Click Next on all remaining screens until the installation is complete. The default options on these
screens should not be modified. When the Wind River Workbench installation is complete, proceed

to the next article "Installing the FRC Specific C++ Components".

Existing Installations

There are two possible methods to install Wind River Workbench for FRC 2014 on a system with an
existing installation from 2013. The first option is to uninstall the existing installation and proceed
from the Fresh Installations instructions above. The second option is to install over the existing
software.
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Option 1 - Uninstall 2013 Installation

13 Enstater-Chocse Maintenance Task ‘ |

WIND RIVER

Oinline content |
E Sesrch ealae lod updates and new conbent.

Fatch

E‘ Apply patches - indwidual fives for individual prablems.

@ Remave

.

E Remove parts of or all installed products.

About this installation

a" Review your installed products and changes mede to them over time.

e (s [ con

PR .

Before uninstalling, it is strongly recommended to back up your existing code projects in your
workspace, by default located in C:\WindRiver\workspace, to another directory. To launch the Wind
River Workbench uninstaller for v3.0.1 go to Start > All Programs > Wind River > Uninstall and
Maintenance > Maintenance Tool > Uninstall. Select Uninstall on the first screen, then click
Uninstall on the second screen. After the uninstallation is complete, click Finish to exit.

To uninstall V3.3.1 go to Start > All Programs > Wind River > Product Maintentance. Select Remove

then click Next. Click Remove to begin the uninstallation. After the uninstallation is complete, click
Finish to exit. To install the 2013 software proceed from the Fresh Installations instructions above.

Getting started with C++ Last Updated: 13-11-2016 Page 19



Getting started with C++

Option 2 - Install 2014 over 2013
@ otair Focome W e r—— VIO )

Welcome:

Thin pragrem indtalls
Wisd River Werkbench 101 with VeWaorks 6.3 for FIRST Rabotics Competition 2002 - Dac 1

| Includes: YoWorks 6.3 with Service Pack 1, Workbench 30 with Ssrdce Pack 1, Wind Raver GMU
Compeler 344, Wind Rives Compdier 5.4.0, and Lite3200 Board Suppont Package.

Media I0: DVD-R138732.1-1-03
Manufactured on Wed Oct 12 18:00:57 PDT 2011

oo M Wt M Conce ‘

TR T

To install the 2014 Wind River software over the 2013 software, start by inserting DVD 1 V3.0.1 into
the DVD drive of your machine. The Installer-Welcome screen should launch automatically, if it
does not, browse to the drive and double click setup.exe. Click Next to proceed to the next screen.
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License Agreement

[ nstater-License Agreement g - —————— e

By selecting T &CCEPT the termis of this license sgreement” and chicking Next, you consent to the
terns of this agresment. B you do net wish ta be beund by the teems of this agresment, chek Caneel
and do not install this softeare.

WIND RIVER SYSTEMS INC. =
SOFTWARE LICEMSE AGREEMENT (4

FOR FAIRST ROBOTICS COMPETITION USE DMLY

THE SOETWARE LICENSE AGREEMENT (" Agreernent”) & a legal cantract bebaseen you {“¥ou™ ar
“Yeur) and Wind River Syitems, Inc., ("Wind Rever™), The right to use the Scétware is granted anby
on the condition that You agree to the following tesms. ¥ You does not agree to the termis of this
Agreeraent, then Wind River and its heensors ane urwalling te icense the Sofbware ba You, in which
<ase You mey return the Softeare within thity (30 days sfter shipment, or refuse to download the
Softaare, whichever is applicable

PLEASE READ THE TERMS CAREFULLY BEFORE CLICKING DM THE "1 ACCEFT™ BUTTON OR
USING THE SOFTWARE, A5 BY CLICKING ON THE “L ACCEPT® BUTTON OR USING THE |
SOFTWARE YOU ACKNOWILEDMGE THAT YO HAVE READ THIS AGREEMENT FUILLY, -
B e

0 TACCEPT the terms of this license sgreement.
@ [ D0 MOT ACCEPT the terms of this license sgreement. o

<
o [ e )

On the Installer-License Agreement screen, click the radio button next to "I ACCEPT ....." indicating
you agree to the terms and conditions, and then click Next.
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Installation Directory

F this produwct includes more than one installation disk, make sure to specify the ssme base
mstallatiom directory for each disk.

Instailation Directany:

CAWndRaver

oo [t Y o

On the Installer-Installation Directory screen, keep the default installation directory C:\WindRiver.

Changing this directory will prevent the WPILib Workbench Update from installing properly. Click
Next to continue.
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Installer-Existing Product Activation File

- MI&ﬁﬁ;h_n;ﬂu_?mwﬁmﬁe o Elﬂ“1

An existing peoduct activation file in your installation dinectary sllesss you o inetall the following
products:
| @-@ Wind River Workbench 30

- @ Wind River Comnper 340

[ @ Wi River GNU Camipiler 344 for VeWarks 6.3

(- @ WxWorks 6.3 and General Purpose Technologies

41— @ WeWorks 6.3 B5Ps for PowesPC

F-@ WeWorks 6.3 Vista Paint Patch

[ @ FRC Petch for Workbench 3.9 and VeWorks 5.3

Flease select ans of the rﬂ"ﬁw'I'll:' epliong:

) Use the edsting prodwct actwation file.

@ Enker new actreatsan information.

Marte: If you s mstalling produscts thal s not Isted beee, select the apten Enbir new acteation

infarmatsan. o
< Back Neat > Cancel ‘

The installer should detect your existing installation and show this screen. Select Enter new
activation information then click Next.
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Choose Activation Type

(@ Irstaller-Choose Adtivation Type = = E{,J

Choose your Activation Type

(2 Tempeeany activetion (requires an intermet connection)

[[11 can anby connect ta the Intemet through a proxy senver.

& Permangnd activation
Enter the Full path ta your produdt sctivation file,
s (2]
A4
[ <gack || hear [ Cemca

On the Installer-Choose Activation Type screen, click the radio button next to Permanent Activation
to select it, then click Browse.
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Locate the Activation File

(g Salect a install.txt File

2@ » Computer » DVD RW Drive (D) DVD-RI387321-1- » ~ [ 4|

Organize = =~ [ ﬂ
< Favorites Hame : Date modified Type Size =
Bl Desitop # Files Currently on the Disc (17)
.‘ Browmioeds | 3ud_party_licensor_notices 10/14/2011 246 P File folder
M Recent Mlaces U does 10/14/2011 246 PM  File folder
) | images 10/14/2011 247 PM  File folder
i ki jre 10/14/2011 247 PM  File folder 3
c] D““_‘"""“ |, platforms 10/14/2011 247 PM  Fille folder 1
_“h ”“‘“ | update 10/14/2011 247 PM  File folder
"—'] P'd"m. & | autorun,inf 10/14/2011 246 PM  Setup Information 1KB
) Subversion 455 FIRST_Robotics_Competition 2012 READ...  10/14/2011 246 PM  Adobe Acrobat D. 1478 KB
B videe: || FRC_2012_ WE30_WB33 install.bd 10/14/2011 2:47 P Test Docurnent 2K8|
8] lieansehten 10/14/2011 247 PM  Firefex HTML Dee... 56 KB L
IS Compuies [ mediald 10/14/2011 247 PM  File 1KE
@ platform_general_vioworks_getting_starte...  10/14/2011 2:47 PN Adobe Scrobat D.. 760 KB
W Network [ readme-tat 10/14/2011 247 PM  Test Document 1KB
[ sdfaemi 10/14/2011 247 PM XML Document 6 KB i
File name:  FRC_2012_WB30_WE33_install.txt - | |8 -
[ o Jf o

I (i

Search DVD RW Drive (0:) DV...

Use the dialog box to browse to the DVD drive on your computer and select the file
FRC_2014_WB30_WB33_install.txt (Note: the image shows the 2012 file). Then click Open.
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Choose Activation Type Cont.

[ (@ Instalier-Choase Activation Type

Choose your Activation Type:
) Temporary activation [requires an [ntemet connection)

[l 1can only connect to the Intemet through 8 proy server.

B Parranent activatics
Enter the full path bo your product activation file.

[FFRC_2002 W3, WE3E, imstall o

The path to the installation file will now be filled into the text box. Click Next to continue.
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Select Custom Installation

Select ane or maone taeget architechares, comesponding to processors you plan be it on your
taaget. f wou are umcertain, you may select all of them.

[¥] PowerPC (415 B}

Froducts and Features:
7 Szandard Instalation (recommended): Instadls all products and features.
@ Cugbom Installatenn: Allews you be chesse which pradusts and Features 06 install.

On the Installer-Choose Installation Filters screen, select Custom Installation, then click Next.
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Select Items to Install

Wind River Workbench 30 - 43870 (ME] (nstalled)

Wind River Compiler 540 ;98,55 (MB) (Installed)

Wind River GHU Compiler 344 for VidlWorks 63 113033 (M8} {Installed)
‘WaWaorks 6.2 and General Purpose Technologies @ 223.00 (ME) (Installed)
WeWaorks 6.3 B5Ps Tor PowesPC 2 16.82 (MB) (Installed)

¥xWorks 6.3 Vists Point Petch  : 35.5 {MB) [Installed)

FRC Patch for Workbench 3.0 and Vidltorks 63 : 797 [ME) (Installed)

Tmstallation Daectory
i WindRiver

Dl Sipace Information
Tatal Disk Spece Reguired
Dhsk Space Avadable

< Bk A—gﬁm

On the Installer-Custom Installation Page, place a check next to each item, then click Install.
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Installation Complete

Products. and Festures

[#1-%f 'Wind River Workbench 3.0 &85 70 [ME)

4w Wimd Rover Compller 540 = 148809 (8]

[l 'Wind River GMU Compiler 34 for Vidlorks 5.3 180.32 (MB)
(414 VeWorks 6.3 and General Purpose Technologies @ 27200 (ME]
[ VaWeeks 6.3 BSPy for PowerPC G652 (MB)

[ o VaWeeks 6.3 Vista Peirt Patch  : 105.5 (Wi}

[31-o#" FRC Patch for Workbench 3.0 and VilWorks 63 - 57.57 (MB)

Installation Direciory l

CA\WindBireer
Disk Space Information |
Total Dk Space Required 05 (B |
Disk Space Avsilable 365518.03 (ME) |
Installation Progress of Current Froadisct |
Installation Complete. |
Owarrall Installation Prag flad 7 of T padwctad prediscts] I

When the installation completes click Next.
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Read Me

*

Installation and Licensing

|

For Wind River Workbench and VWorks software installation and hcensing instructions, please i

refer fe the PO taled “FIRST Robatics Cempetition 2012 README FIRET” fourd ot the reot of the [
DD

|

Hast Requirements

The minirmum host snd cperating systermn reguir are s ol |

« Weadesws 0P Profesonal Tor 86 (32-Int), Senice Pack 3
- Windows Vista Business for xB6 (32-bit], Senace Pack 1 N

Support

I

Get mandatory software updstes, mfarmation on known preblems, petches, and docurmentation |
from tihe FIRET Website. I
|

ttp fwweasfirst.orgroboticsprogramsfrc

Read through the Read Me displayed in the box. This is also installed in C:\Windriver as
FRC_readme.txt. Then click Next.
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Finish
— ! " Y TN e -

WIND RIVER

Thank you for mstalling 'Wind River Workbench 3,00 wath WeWoris 6.3 for FIRST Robegics Competition 2002
For details of currently available paiches, please reler (o ;

nch Wind River Waorkbench 3.0

ate & deskiop ion for Werkbench 3.0

T

= = —

Important!! - If you are installing Windriver 3.3.1 for Windows 7 or any 64 bit version of Windows,
make sure you uncheck both icons! Then click Finish.

Installing v3.3.1 for Windows 7 or 64 bit Windows

The installation of v3.0.1 from DVD 1 will upgrade the license file for 2014 for both versions of
Workbench. No additional steps are necessary for using v3.3.1. Proceed to the next article

"Installing the FRC Specific C++ Components"

Troubleshooting a Workbench 3.3 Update

If you start Wind River Workbench 3.0 before installing 3.3, follow these steps to recover:

1. Make sure Workbench 3.0 is closed.

2. Shut down the Wind River Registry for Workbench by locating the icon in your task bar,
right-click it, then select Shut Down.

3. Start Workbench 3.3 and choose a new Workspace name from the one used when
launching 3.0
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Installing the FRC Specific C++ Components

This article details the installation procedure for the FRC Specific C++ components including the
WPILib Workbench Update, the NI Tools and the optional JRE installation.

C++ WPILib Workbench Update

The WPILib code libraries used for FRC code development, as well as FRC specific tools and plugins
for Workbench are included in the FRC Workbench Update. Download the Workbench Update
from http://http://first.wpi.edu/FRC/c/update/Release. Get the release with the most recent date.
For example, the release at the start of the 2014 competition was dated Jan 1, 2014. Make sure to
keep an eye on the Team Updates throughout the season for any information about optional or
mandatory updates to the libraries or other software.

Installation

B} WorkbenchUpdate20121030rev3487 ESRERE

Fxh’acﬁng files to temparary folder

Extracting vxworks-5. 3\target\ib\WPILb.a

Installation progress

Insta | Cancel

Locate the downloaded file and double-click it. If you receive a security prompt, click Run. The
installation will begin automatically, after this window closes a command prompt window will
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open, then close automatically. When the command prompt window closes, the update is

complete.

Verifying Update Installation

@Qv| . » Computer » Local Disk (T} » WindRiver » WPILIb » - |<Ff | | Search W
Organize » Include in library = Share with = Burn Mew folder
v Favorites Mame . Date modified Type Size
Bl Desktop . cRIO_Images 10/30/2013 516 PM  File folder
4. Downloads . desktop-lib 4/25/201310:11 AM  File folder
| Recent Places || BSD_License_for_WPILib_code.td 10/23/201211:50 ...  Text Document 2 KB
|| cRIOFRC wviWorks 12/7/20129:23 AM  File 4,098 KB
4 Libraries || cRIOFRCI wxWorks 12/7/2012 3:.47 PM File 4,807 KB
3 Documents || RobotBuilder-rg25.jar 27472013 2:22 PM Executable Jar File 2,005 KB
J‘-‘ Music || SmartDashboard.jar 2/18/2013 10:01 AM  Executable Jar File 2256 KB
= Pictures 1) SrnartDashboard.javadoc.zip 2/18/201310:01 AM  Compressed (zipp... 903 KB
=1 Subversion ol fisus ; 2/2/2013 3:04 PM Executable Jar File T8 KB
E Videos 3/2/20131:36 PM Compressed (zipp... 561 KB

To verify that the Workbench Update has installed properly you can browse to the folder
C:\WindRiver\WPILib and look for the WPILibC++Source zip file. The date and revision number in
this file name should match the installer you downloaded.
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Installing the JRE (Optional - Required for using SmartDashboard,
Robot Builder, or Bridge Configuration Tool)

Joava im Acton  Downloads  Help Center

e Free Java Download
» Java  FAQ

Download Java for your deskiop computer nowl
All Java Downlcads Version 7 Update 8

I you weanl 1o download

Java far ancéher computer
of Oyperating System. click

Ihe brk below

Al Java Downiloads Wihatis Java? » Do lhave JawaT » HesdHelp?

Why download Java?

Java bechinology aliows you B0 wark and play n a Secure cCompuing emaranmant

Jerea Allows wiu 10 play anling games, chal with people aroumd the weeld calculate your mogage
interesd. and vew images in 30, justio name a few

ANer you've downloaded Jeva Wl java.com 1o check cul Jaa in Acion in your daily life.

ava s0ftwara far your compuser, ar the Java Runtima Emdronmaent, i5 alsa refemed o a5 e Java
intime, Runfime Ermdronment. Runtime, JRE, Java Virhzal Machine. Yidual Machine, Java VI, J¥M, VM,

CRACLE
I:

Some of the tools bundled with the Wind River Workbench update, including the Smart
Dashboard, Robot Builder and Network Tables Viewer, require the Java Runtime Environment to
function. Many computers will already have Java installed, you can check by looking for a Java icon
in the control panel. If you do not have Java already installed, download and install it from

http://www.java.com/en/download/index.jsp
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Installing the 2014 NI Tools (Optional - Required for Imaging the
cRIO and running the FRC Driver Station)

NI Software for FRC 2013

ni.com/FIRST

In order to image your cRIO and/or run the FRC Driver Station to control your robot, you have to
install the appropriate FRC components downloaded from the web. Note that for 2014 this does
not require the DVD! Instructions for this installation process can be found in the "Installing the NI
FRC Components" article in the "Getting Started with the 2014 Control System Manual".
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Creating a robot project

Liquid error: No route matches {:action=>"show",
:space_id=>"3120", :manual_id=>"7952", :id=>nil}

Launching WindRiver Workbench

:controller=>"spaces/chapters",

}
!
Wind Rrver
Waorkben...

2

Workbench
Debug Mao...

; Wind River
'L:I?, Product Maintenance
) Documentation

. V¥Works 6.3 and General Purpose Te

J Wu:urlcl::lench 3.3

WindRiver Workbench will create two icons on your desktop and two entries in your Start Menu
program listing, one will be called Wind River Workbench 3.3 and one will be called Workbench

Debug Mode 3.3. It is recommended to always use the regular Workbench 3.3 program, all
documentation and testing is done using this mode and not the Debug Mode
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Workbench Overview

@ Device Debug - Ierative Template/MyRobot.cpp - Wind River Workbench — L - TET TN Y
Fie Edt Source Refactor Newgae Semch Project Toget Anshze Run FIRST Window Help

A-Ea '%

Is1@] X ]

B i+ SRES®E BW O F 0@ ¥~
(&5 Project Exmlorer % . E® Debug Symbol Browser

5 d-gie oo @) ] ) (i)
" & o i ) B &y

& otcpp ™7 = 0% Debug i =0

% ot 0k 0 W =5|Z%"

7 |

o Remote Symems 33 £
B Local \°/'
B8 VeWorksbx 10.04.2 (Vind fver Viorks 63)

D a i '
[ Terminai 188 Buid Console 51 4" Serch ‘ B = - % | 4 G o T = O Varisl 33 it Registe | 6 Bxpress |  Memary| © Perspec| = O

N LB i €@
- = :

Wiiitable: Smartlnsent | 108:1 amefizm |

Above is an overview of the Workbench IDE in the Device Debug perspective. The Basic
Development perspective is similar but with a few of the areas shown removed to maximize the
space for the code window. To open the Device Debug perspective, go to Window->Open
Perspective->Device Debug. Note that this image shows the default layout of the Device Debug

Perspective, any tab other than the Editor tabs can be dragged to any of the other window sections
and any of the sections can be resized as desired.

1. Menu Bar

2. Toolbar - Hover over each icon for a description

3. Project Explorer - This tab allows you to navigate the projects in the workspace and the

files within the project. You can also right click on the project to perform operations

such as builds.

Editor tabs - Tabs showing files open in the editor. Click the tab to switch to the file

Editor Window - Window for editing files

Remote Systems Tab - Tab for setting up remote systems connections. You will use this

tab when setting up a connection to your cRIO to use the WR debugger

7. Debug tab - When debugging this tab will show information about the current threads
loaded in the debugger and contain controls to manage the code execution flow.

o vk
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8. Breakpoints - This tab contains a list of breakpoints. When not actively debugging a
project it will show all breakpoints in all open projects in the workspace. (open projects
are denoted by an open folder icon in the Project explorer tab)

9. Other Debugging Tools - This section contains tabs for the other debugging tools such
as the Variables tab and the Expressions tab.

10. Build Console - This section contains the Build Console and search results tab. It will
display diagnostic messages about the build process when executing a build and will
show console messages when debugging.

Creating a robot program using the SimpleRobot template

( \$ New Example l | =) |ﬂhj1

Select a wizard —

Wizards:

J [] =1

% Mative Sample Project
[t VxWorks Downloadable Kernel Module Sample Project
[ VxWorks Real Time Process Sample Project

|

Follow these steps to create a robot project. Here we'll use the SimpleRobotTemplate but you can
start from any of the provided samples. The SimpleRobot Template will generate code to use a
joystick on USB port 1 for arcade drive with two motors on PWM ports 1 and 2. A very basic
autonomous mode is also included.

Click the main command File > New > Example... In the New Example wizard select “VxWorks
Downloadable Kernel Module Sample Project” and then click “Next.”
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Choosing the template
W@ New Project Sample - - o B

Sample Project Template

Select a sample project template. .._f "

Available Examples: Information:
{=* C++ Demonstration Program + | |FRCSimple Robot Template
=FFRC Axis 206 Camera Demonstration Prograr This program is the simplest sample pregram that
[=FFRC Camera to Dashboard Example showing implements the full field control and shows the
(= FRC Dashboard Data Example = use of the watchdog timer. This is an excellent

o ) starting point for your programs.
=+ FRC Default Program (Current with imaging

= FRC Default Program (Original factory image
= FRC Gyro sample program

[=FFRC Sample Simple C Template

|| |I=FRC Simple Robot Template:

I=*FRC Two Color Tracker Example

[=FFRC Vision Demonstration Program —

This program simply drives forward for 2 seconds
in the Autonomous period and does simple arcade
driving during the Operator Control period.

1] m | b

@ Next > [ Enish || cance |

= —— —— ——— ———

Select “FRC Simple Robot Template” from the Sample Project Template window. Notice the
description of the template in the Information panel. Click “Finish” and Workbench will create a
project in your workspace that you can edit into your own program.
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The default SimpleRobot template project

#include "WFPFILib.h"

clas=s RobotDemo : public SimpleRobot

{

public:

RobotDemo (void)

I j

Ut 1nitliallizatlon

o vold Antonomons (void)

Ut auconomous Ccode Nere

IF j

° vold OperatorControl (void)

ir

~ode here

Ir j:

elen

i

5TART ROBOT CLASS (EobotDemno) ;

After creating the project using the SimpleRobot template you'll get a C++ project that has the
basic form shown here, we'll explore the code contained inside each section in the steps below. It
has three main parts:

1.

Constructor: this is where you put initialization code that runs when the class is created.
In this case, it will run when the program first starts, before the robot is enabled. It is a
good place to initialize sensors, and create other WPILib objects that you want to use.
Remember: since the robot isn't yet enabled, you can't use the constructor to position
actuators because motors will not operate.

. Autonomous method: this is where you put any code that should run during the

autonomous period. The Autonomous method will run every time the robot is put into
Autonomous mode. Be aware that this method will not be stopped at the end of the
autonomous period, so you must be careful to either ensure that the code you write
doesn't take longer than the autonomous period in the match or put checks into the
code to return when the autonomous period exits.

. OperatorControl method: will be called when the robot enters the teleoperation part of

the match. Your code here is typically a loop that reads operator interface values
(joysticks and switches) and operates actuators until the teleop period has ended.
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Defining the variables for our sample robot

class BRobotDemo @ public SimpleRobot
{

°Rc:]::c:tDrive myRobot; // robot drive system
oy 0

stick

Joyatick stick; // only joy
public:

RobotDemo (void) :

myRobot (1, 2}, /¢ these must be initialized in the sSame order

e stick(l) ff as they are declared above.

{
e myRobot . SetExpiration(0.1) ;
e

The sample robot in our examples will have a joystick on USB port 1 for arcade drive and two
motors on PWM ports 1 and 2 (If your robot has 4 motor controllers or the motor controllers are
connected to different ports, make sure to change this line accordingly. The constructors are
ordered left motor(s) then right motor(s).). Here we create objects of type RobotDrive (myRobot)
and Joystick (stick). This section of the code does three things:

1. Defines the variables as members of our RobotDemo class.

2. Initializes the variables as part of the constructor using an Initialization List.

3. Performs robot initialization (in this case sets the safety timer expiration for the
myRobot object to .1 seconds, see the next step for an explanation of motor safety
timers).

Simple autonomous sample

vold Antonomons (void)
i
myRobot . SetSafetyEnabled (false) ;
myRobot .Drive (-0.5, 0.0); S drive
Wait{2.0); £
myRobot.Driwve (0.0, 0.0); Fi

wards half speed

o HOH
[}

m
it

O O H
i
L[
m

o0 o

H

1]
o m Hh

o ma

o

The sample autonomous program here drives the program drives the robot at half speed (-0.5)
and a turn rate of (0.0). A negative speed is used to make the robot drive forward because the
joysticks provided in the Kit of Parts (and most other HID joysticks and gamepads) return a
negative value when pushed forwards. Then the program waits for 2.0 seconds while the robot
continues to drive at half speed. After the wait tell the RobotDrive object to stop (drive 0.0 speed
forward).

Getting started with C++ Last Updated: 13-11-2016 Page 41



Getting started with C++

The first line of the method disables motor safety for the autonomous program. Motor safety is a
mechanism built into the RobotDrive object that will turn off the motors if the program doesn't
continuously update the motor speed. In this case, the speed is updated once, then there is a 2
second delay before it's updated again. The default setting for motor safety is to require an update
every 100 ms. By turning off motor safety, it will prevent the motors from turning off after the first

0.1 seconds.

Easy tank drive for teleoperation

vold OperatorControl (void)

{
myRobot . SetSafetyEnabled (true) ;
while (I=z0OperatorControl())
{

myRobot . ArcadeDrive (stick)r f// drive with arcade =style (u=
Wait(0.005) : S5 wait for a motor update tim

The teleoperation part of the program simply loops while the robot is in operator control mode
and does arcade drive. Notice the 5 millisecond wait in the loop. This ensures that other threads in
the program will have time to run. This won't effect performance since the driver station only

updates the robot with new operator interface values every 20 milliseconds.
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The finished program

#include "WFILib.h"

class RobotDemo : public SimpleRobot
{

RobotDrive myRobot: // robot drive system
Jovstick stick:; // only jovstick
public:
RobotDemo (void) :
myRobot {1, 2}, // these must be initialized in the same order
stick(l) ff as they are declared above.

myRobot . SetExpiration(0.1);

wvoid Antonomons (void)

i
myRokot . SetSafetyEnabled (false) ;
nyRobot.Drive (-0.5, 0.0): // drive forwards half speed
Wait(2.0): I £

nyRobot.Drive (0.0, 0.0): // stop robot

woid OperatorControl (void)
i
myRokbot . SetSafetyEnabled (true) ;
while (IsOperatorControl())
{
myRobot.ArcadeDrive (stick); // drive with arcade style (u

se right stick)
Wait (0.005); S/ wait for a motor update tim

i

START ROBOT_CLARSS (RobotDemo) ;

Some details:

* In this example myRobot, and stick are member objects of the RobotDemo class. They're
accessed using references, one of the ways of accessing objects in C++. See the section on
pointers as an alternative method of using WPILib objects.

+ The myRobot.Drive() method takes two parameters: a speed and a turn rate. See the
documentation about the RobotDrive object for details on how the speed and direction
parameters work.

+ Disabling the motor safety timer is a bad idea! You should enable the motor safety timer,
set its feeding interval, and supply values at least that often.

Inverting Motors

ffInverts rear or only motor on left =side
chassis->SetInvertedMotor (RobotDrive: iMotorTvpe: i kRearleftMotor, true);
SFIEf nzing four motors, invert front motor as well

chazsis->SetInvertedMotor (RobotDrive: iMotorTyvpe: tkFrontlLeftMotor, true);
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Depending on the wiring and construction of your robot, it is possible that you will need to invert
the direction of one or motors in your code in order to have all motors spinning the correct
direction. If pushing the joystick directly away from you results in anything other than the robot
driving forward, one or more motors needs to be inverted. If you have 2 motors in the Robot Drive,
invert the side of the robot that moves in the wrong direction. Note that the Robot Drive object
refers to the single motor in a 2 motor drive as the rear motor.

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

Using the C++ IDE there are two ways to load programs onto the cRIO

+ "Deploy" it onto the cRIO flash and run it on a reboot. This will keep the program in the
cRIO's persistent memory and will load it each time the device reboots, but will not allow
any of the debugging discussed above. This method is covered in this article

+ Attach to the cRIO and run the program using the debugger from your development system
directly to the cRIO memory. This method will allow you to set breakpoints, step through
code, view variable values and perform other debugging operations, however the code will
not persist when the cRIO is rebooted. When the cRIO reboots, no code will be running!
This method is covered in the next article, "Debugging a Robot Program".

For tournaments you should always Deploy the program so that it will be there when the robot is
restarted and the match is played.

Building a robot program

@00

Fle Edit Navigate Search Project Target Analyze Run FIRST Window Help

Dl il w85 g $-0-%- ¥~ PSP~
L™ Project Explorer ® Debug Symbol Browser

S-SR R
v b” CommandBasedRobotTemplate (Wind River VxiWor

New 3
> .H_Hj_ Build Targets (PPC503gnu - debug) Go Into
b &5 Wind River Launches
» B WeILib (Wind River Vx\Works 6.3 Downloadably ~ OPen in New Window
> w(;b Binaries = Copy Cirl4C
¥ [hj Indudes =
P = Commands
[ ¥ Delete Delete
Attribute! 3
¥ [= Subsystems . foutes
[€] Examplesubsystem.cpp Rove... =
ExampleSubsystemn.h SNAME. -

@ CommandBase. cpp ﬁglmport...

CommandBase.h i Export...

@ CommandBasedRobot. cpp

@ OlLcpp Open Wind River VxWorks 6.3 Development Shell

oLh = Build Project Cirl+8, Ctrl+P

Robotmap.h R Rebuild Project

D sample. txt Build Options 3

> b” networktables (Vind River nload & |Refresh

> bﬁ RobotBuilderGearsbot | Dq Close Project
v 12 RobotBuilderGearshotTest
» [l Build Targets (PPCA03gnU - debug)

L4 Wind River Laundch
ﬁé .|n ) Ver tanenes {3 Run VxWorks Kernel Task
¥ 3%, Binaries

Debug VxWorks Kernel Task

> Indudes %

_ @J _ . @ Download VxWorks Kernel Task
1
Bl

wrks &) Close Unrelated Projects
Project References 3

Fs
.
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Before downloading your program to the cRIO it must be built. To do this right-click on the project
in the Project Explorer and select "Build Project". This will compile and link the project files.

Verify that no User Code is running

- - — — —
¢ Run [ FIRST | Window Help
Q- Deploy
s Undeploy =
0| ] (@

Be sure to not use the Run/Debug configuration if you have a robot program deployed and thus
starting up automatically in the background. Having two robot programs trying to run at the same
time gives very confusing symptoms and doesn't work. Use the Undeploy menu item if you think
there is already a deployed program. Verify that no code is running by opening the FRC Driver
Station and checking that the Communications indicator is green and the Robot Code indicator is
red, if the Robot Code indicator is green and you have Undeployed the program, reset the cRIO to
clear the running code.

Locating the .OUT file for download to the cRIO
O -

File Edit MNavigate Search Run Project FIRST  Window Help

=_||_=<jv |0_T¢ ﬁvﬁv Q;lv
[ Project Explorer i3 B E 2 v| » ¥ =0
PREH SimpleTemplate (Wind River V¥Works 6.3 Downloadable Kernel Mg

» [ Build Targets (PPC603gnu - debug)
> @iz Wind River Launches
: 1;—? Binaries
» [t Includes
a [ PPCA03gnu
4 2 SimpleTemplate

a 2 Debug
[£] ctdt.c

@) ctdt.o - [ppe/be] (PPCE03gnu - debug)
T [n) SimpleTemplate.out - [ppc/be] (PPLE0Zgnu - debul)
» = simpleTemplate_partiallmage

MMakefile

[£ MyRobot.cpp
5 samplett
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When you build a project with WindRiver Workbench it creates a cRIO executable file in the project
directory. It has the extension .OUT and can be seen in the above example. This is the file that you
need to use in the next step when setting the FIRST downloader preferences. In this case it's called
SimpleTemplate.out - the file name matches the project name. You can find it project directory in
the workspace. By default it's in the C:\WindRiver\Workspace directory.

Setting the FIRST downloader preferences

@ Preferences = &2
type filter text FIRST Downloader Preferences - - v
General -

FIRST Downloader Prefe

Install/Update
JavaSeript

Remote Systems
R55/Atom Feed View

Run/Debug i Resta

Team
4 1 3

To set up Workbench to load your program using the FIRST downloader be sure to setup the FIRST
Downloader Preferences. You must fill in the team number and the location of the .OUT file that is
generated on building the project.

Note: a common mistake is to have the wrong file selected. In this case, you will be making
changes to one project, but running a different project and your changes will never be applied.

Loading a program to run on robot startup

—— —
1 | FIRST | Window Help

- Deploy
s

L

Undeploy

To have the program run automatically each time the cRIO boots, it must be loaded in the cRIO
flash memory. For tournaments you should always download the program so that it will be there
when the robot is restarted and the match is played. To do this, make sure that the correct .out file
is set in the FIRST Downloader Preferences as shown in the next step. Then select the FIRST menu
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and click Deploy to load the program into the cRIO. To undo this action so you can Run/Debug the
code from the computer, return to the same menu and select Undeploy, then reboot the cRIO.

After the Deploy dialog completes you must reboot the cRIO before the new code will begin
running.
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Debugging a robot program

You can monitor, control, and manipulate cRIO processes using the debugger. This section will
describe how to set up a debug session for a robot control program. (See the Wind River
Workbench User’s Guide for complete documentation on how to use the debugger: Help > Help
Contents > Wind River Documentation > Guides > Host Tools > Wind River Workbench User’s
Guide.)

Creating a Target Server Connection

ﬁﬁﬂemﬂteﬁystems ia g_"’tgﬂ ,L‘«Tl | | = | <}==L“> = =08

’ E—'? Local | Define a connection to remote system

1
I

Workbench connects to your cRIO controller and can download and remotely debug programs
running on it. In order to make that connection, Workbench needs to add your cRIO to its list of
Remote Systems. Each entry in the list tells Workbench the network address of your cRIO and the
location of a kernel file that is required for remote access.

To create the entry for your system click on the "Define a connection to remote system" button on
the top bar of the tab.

Note: If the Remote Systems tab is not visible, you can show it by going to the "Window" menu and
selecting "Show View" then "Remote Systems"

Getting started with C++ Last Updated: 13-11-2016 Page 49



Getting started with

C++

Specifying the connection type

In the “Select Remote System Type” window choose “Wind River VxWorks 6.x Target Server

Connection” and click “Next".

‘@ New Connection

Select Remotle System Type

Systemn type
type filker bext

4 [= General
‘T-f-_n.. FTP Cinly
.ﬂp Lanumx
Bl Local
3- 55H Only
iy Un
By Windows
a = Ve'Works B

| |

4

Il 18 Wind River ViWorks 6x Target Server Connection
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Specifying the target server options
'--\g New Connec tion B

Target Server Options

Review and customize the target server options.

|
Backend settings

(-]

Processor:  (default from target) Select...

Backend: .wdbrp:

Target name or address:  10.1.90.2 0 - heck Port:
b

4

Kemel image
File path from target (if available)

| @) File: CAWindRiver\WPILib\cRIOFRCI_wWorks * | Browse..
(2

[ Bypass checksum comparison

Advance: d target server options
[¥] Verbose target server output

Options:  -R C:/WindRiver/workspace -RW -Bt 3 - [Edit..
Command Line:

tgtsvr -V -R C:/WindRiver/workspace -RW -Bt 3 -¢ C\WindRiver\WPILib
\eRIOFRCTL weWorks 10.1.90.2

@ [ <Back || MNet> |[ Fnsh |[ concel |

1. Fill out the “Target Server Options” window with the IP address of your cRIO. It is usually 10.x.y.2
where x is the first 2 digits of your 4 digit team number and y is the last two digits. For example,
team 190 (0190) would be 10.1.90.2.

2. Select a Kernel Image file by making sure the "File" radio button is highlighted and clicking
Browse. The file is located in the WindRiver install directory in the WPILib top level directory called

“C:\WindRiver\WPILib\". Select the file that matches your cRIO version, either cRIOFRC_vxWorks
(8-slot cRIO FRC) or cRIOFRCII_vxWorks (4-slot cRIO FRCII).

3. Click on the "Select" button next to the Processor box to open the Processor Selection dialog.
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Processor Selection

ey ey L L
i . |"|
@ Processor Selection

Wind River VoWorks b.x Target Server Connection : {default from target)

Please select the processor available on the target board to connect to.

4 Auto Processor Detection
5 (default from target)
4 mpchdio

L

Click the arrow next to mpc52xx to expand the tree, then click on MPC5200 to select it. Click OK to
close the dialog box, then click Finish on the New Connection dialog.

Viewing the currently running processes

3 Remote Systerms £
£| it | & - g
i Ef Loeal -
*&y Local Files
T Local Shells
e Wind River Registrirs-
F ﬂﬂ VaWorksfx_10.1.90.2 (Wind River ViWorks 6.3)
a %ﬂ Wind River Target Debugger (Wind Fiver VoWork
o 5 MPC5200 (VxWorks 6.3)
@ Kernel Tasks
g Real Time Processes
5 debug.othdbbelT8 - Symbol file: mpou
$ FRC_FPGA.out0x1 742008 - Symbal file /t
5 FRC_MetworkCommunication.out:0x6bS
5 ftpserve.outifeclf0 - Symbel file /tmp
0 libexpat.out:OlBbFLTO0 - Symbol file: ftrmg
3 libiconv.out0xlb6daTlB - Symbol file ftm
B bert.out0x16b4 630 - Symbaol file: ftrmpout
B ni_emboout:0x6b9c00 - Symbol file: ftmg
% MiEnded.out:iidbdbell - Symbel file /e
5 nmicrbs.owtdl6b3940 - Symbel file ftmp
B nipaks.outDl6b3bbd - Symbol file: Amp

5 MiRioRpc outxlbcShal - Symbol file: /tr

B RSy o b i R RDORN . Surmbal file S &
# L] i

connected - I;rgft SENVEN TURRING | Kerrel Imagd

After making the connection you should see a list of the running tasks on the target server.
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Connecting to the Target

b1 Connect 'Ux‘.ﬁrksﬁx_lﬂ.ﬂ&j'

Disconnect

14| [ System Viewer Configuration

iz Remote Systems &5 %4 Triggering
’ E Local Auto-Refresh...
» 1'}% wisim0 (Wind River ¥
> 1'}% wxsiml_smp (Wind Ry Properties Alt+Enter

4 ,'}ﬁ VaWorkstx 10.0.3.2 (Wind Rrver ViWorks 6.3]]
, _';% Wind River Target Debugger (Wind River VeWorks 6.3)
> ‘¥ Wind River Launches

To start a debug session, first ensure the PC is connected to the target (look for the list of running
tasks below the target name in the Remote Systems tab). If you are not connected to the target,
right click on the target name in the Remote Systems tab and select "Connect 'TargetName"".

Note: If the Remote Systems tab is not visible, you can show it by going to the "Window" menu and
selecting "Show View" then "Remote Systems"

Verify that no User Code is running

—— s— —— —
Run | FIRST | Window Help
% - Deploy
Undepl ;
= B7(7 NPT 1 F

Team # 1

Volts ——

L Communications
‘. Robot Code
*. Joysticks

Be sure to not use the Run/Debug configuration if you have a robot program deployed and thus
starting up automatically in the background. Having two robot programs trying to run at the same
time is very confusing. Use the Undeploy menu item if you think there is already a deployed
program. Verify that no code is running by opening the FRC Driver Station and checking that the
Communications indicator is green and the Robot Code indicator is red, if the Robot Code
indicator is green and you have Undeployed the program, reset the cRIO to clear the running code.
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Building a robot program

(®00

File Edit Mavigate Search Project Target Analyze Run FIRST Window Help
il milhd o B g H-0-Q- ¥
|.—[>‘_1 Project Explorer g Debug Symbol Browser

SR=N AR

New
Go Into

v 12 commandBasedRobotTemplate (Wind River Vxiliol
> ﬂh‘j] Build Targets (PPC503gnu - debug)
b &5 Wind River Launches
> @ WPILb (Wind River VxWorks 6.3 Downloadablg
> f;b Binaries

Open in New Window

» [l Indudes &= Copy
P = Commands
» (2 PPCE03gNU X E:l:;eutes
¥ (= Subsystems
[€] Examplesubsystem.cpp Move...
[R] ExampleSubsystem.h Rename...
@ CommandBase. cpp mlmport...
[k CommandBase.h L3 Export...

@ CommandBasedRobot. cpp

-8 A

Ctrl+C

Delete

2

@ OI.cpp Open Wind River VxWorks 6.3 Development Shell

[ oth
[R] Robotmap.h R Rebuild Project

sample. bt Build Options

> bﬁ networktables (Wind River VxWorks 6.3 Download & |Refresh

» 12 RobotBuilderGearsbot (wind River VxWorks 6,3D¢  Close Project

v (2 RobotBuilderGearsbotTest (wind River VxWorks 5, Close Unrelated Projects
» [l Build Targets (PPCA03gnU - debug) Project References
¥ 5 Wind River Launches
L g i’;? Binaries
» [l Indudes

{3 Run VxWorks Kernel Task
ﬁDebug VxWorks Kernel Task
@uDownload VxWorks Kernel Task
3
3

F s
.

4

Before downloading your program to the cRIO it must be built. To do this right-click on the project
in the Project Explorer and select "Build Project". This will compile and link the project files.
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Create a Debug Configuration

'y Debug

4 |

@

Create, manage, and run configurations

'ﬂame: 2010TargetTest l

o —+l,
S X | O 2~
type filter text|

9 Attach to Target
[E] C/C++ Attach to Local 4
[E] C/C++ Local Applicatio
[E] C/C++ Postmortem dek
Q,) Kernel Task

O 2010TargetTest

% ImageTest - VaWork
¥, Launch Control
% Process on Target
Qv) RTP on Target

m r

Filter matched 10 of 10 items

Main #] Downloads| ¥ Projects to Build 3&& Debug Options Eﬁ Source| ] Commen
Connection

Connection to use: I‘u’xWorksz_lU.l.QO.Z (localhost) v] [ Hide unconnected

Connect | VxWorksx_10.1.90.2 is connected for running Kemel Tasks.

Kernel Task to Run

Entry Point: FRC_UserProgram_Startuplibrarylnit
Arguments:

Priority: 100

Stack size: 020000

Advanced Options:

Apply Revert

[ Debug ] [ Close

]

To create a Debug Configuration, right-click on the project name in the “Project Explorer” window
and select “Debug VxWorks Kernel Task...” to open the Debug dialog. Change the name of the
debug target to something meaningful like “2010TargetTest” in the picture. Then click Browse to

set the Entry Point.
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Setting the Entry Point

@ Entry Points

Select Entry Point
(i) Please select an entry point

Pattern (7 = any character, * = any string, < = end of pattern):
FRC

Module entry points:
- if Target
4 [= Downloads
a 57 SimpleTemplate.cut
#® FRC_UserProgram_StartuplibraryInit
® FRC_userClassFactory

Click the arrow next to "Target" to collapse the list, then click the arrows to expand the Downloads
folder and the .out file listed there. Enter "FRC" in the text box. Click on
"FRC_UserProgram_StartupLibrarylnit" to select it, then click OK. Click Run to run the program on

the cRIO.
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Setting Debug Options

@ Debug - ==
Create. manage. and run configurations »
( Workbench 3.0 )
TEI-E N Meme 2010TargetTest
“.mﬁi /B3 Main | &) Downloads [ #* Projects to Build (% Debug Options .t/ Source| & Common
=
a

slanislals

Check the boxes for “Break on Entry” and “Automatically attach spawned Kernel Tasks.” This tells
the debugger to stop at the program’s first instruction and make the spawned task (your robot
task) available to debug. The other options can normally be left at default settings. Click "Apply" to
apply your changes.
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Loading and starting the debug session

ject Run FIRST Window Help
TR A - - HS v v | e
E : e ~ 7 = O] [g] MyRobot.cpp &2 |£] SendableChooser.cpp SendableChooser.h StringArray.h L] StringArray.cpp ArrayData.h
rks 6.3 Downloadabl bug Configurations X
»ug) .
Create, age. and run configurations @L
EEIEEN ame:  FRC_UserProgram_StartupLibrarylnit - SimpleTemplate.out - VxWorks6x 10.1.90.2
soackable Kemmell type filter text 8 h Context | B] Downloads | #% Projects to Build | & Sourcd| ] Common
wnloadable Kernel A
2 Attach Target Context Saveas
[ C/C++ Application @ Local file
[E] C/C++ Attach to Applicati
; *) Shared file: ) ! Brou
[E] C/Ce+ Postmortem Debuc Checking this box adds

%Ea'f;c;ieomnfr;ﬁA“““cat‘°‘ A I the project to the debug

Gy VWorks Kernel Task = ‘/ menu.
% FRC_UserProgram_Star c % Debug -1
@ VsWorks Real Time Proces:

Standard Input and Output

[] Allocate Console (necessary for input)

[T File:

Append
[#] Launch in background

« [0 r

Filter matched 9 of 3 items

To start debugging right away you can hit the "Debug" button and the program will be loaded into
memory. If you will be repeating this often, you can save the debug configuration on the debug
menu by going to the "Common" tab and selecting "Degug". This will save the project in the debug
menu in the toolbar. Next time, just select the dropdown, pick your project and start debugging.

Set a Breakpoint

vold Antonomous (void)

{
@ myRobot . SetSafetyEnabled (false) ;
myRobot.Drive (-0.5, 0.0): S drive forwards half speed
Wait(2.0): L or 2 seconds
myRobot .Drive (0.0, 0.0); // stop robot

Clicking the “Debug” button does several things. It changes the Workbench to the Debug
Perspective which has the views Debug, Breakpoints, and Variables along the right side of the
window. It starts the robot task and pauses it at the first program statement, in
FRC_UserProgram_StartupLibrarylnit.
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Now double-click in the left margin of the source code window to set a breakpoint in your user
program: A small blue circle indicates the breakpoint has been set on the corresponding line. (You
can see all your breakpoints in the Workbench'’s Breakpoints view.)

Run to the Breakpoint

%5 Debug 2 = 0O
e RerEF| T
% FRC_UserProgram_Startuplibrarylnit - SimpleTemplate.out - Vi
MPC5200 : (he3640F0 (Task Mode)
'@'ﬂ tFRC_UserProgram_StartuplibraryInit : 0x2548FB8 (Stopg
=4 FRC_UserProgram_StartupLibranyInit() - MyRobot.cp
=" vxTaskEntry() - 0x3cB08

p| tFRC_UserProgram_Startuplibrarylnit : 0:25A8FBS

Click the “Resume” button (the green arrow) to resume program execution up to the first
breakpoint. Note that if the breakpoint you have placed is inside one of the Teleoperated or
Autonomous methods, the robot will have to be set to the appropriate mode and enabled with the
Driver Station in order to reach the breakpoint.

Your Breakpoint

volid Antonomouns (void)

{
myRobot.SetSafetyEnabled (false) ;

myRobot.Drive (-0.5, 0.0): SF o drive forwa
Wait(2.0): L or 2 seconds
myRobot.Drive (0.0, 0.0); S f stop robot

The program will start running and then pause at the breakpoint. From here you can use the three
panes on the left of the screen (Debug, Breakpoints and Variables) to monitor and control the
execution of your program.
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The Debug Tab

%5 Debug 2 - O

P | & ¥
% FRC_UserProgram_StartupLibraryInit - SirmpleTemplate.out - Wy
MPC5200 : (he3640F0 (Task Mode)

&, tFRC_UserProgram_StartupLibrarylnit : 0x25A8FBE (Stopg
=" FRC_UserProgram_StartupLibrarylnit() - MyRoboet.cp
=" vuTaskEntry() - 0x3c808

g tFRC_UserProgram_StartuplibraryInit : 0x25A8FBS

The Debug view shows all processes and threads running in the cRIO. Select the stack frame to see
the current instruction pointer and source code (if available) for the selected process. When your
breakpoint is reached, make sure your program is selected in the task list and your source code is
displayed with a program pointer. You can continue stepping through your code using “Resume,”
“Step Into,” “Step Over,” and “Step Return” buttons: If you see assembly code instead of C++ code
displayed, it's because you've stepped down into library code where the source is not available to
the debugger. “Step Return” will bring you back up a level.

The Variables Tab

09= Varia 2 . bt Regis |6F Expre| [0 Mem |ToPersp, — O
-.-ftg- —| f%& 1r| i 'ﬁ){}} =

Mame Type Value
l;!‘l"‘q* this struct RobotDeme *  0028DCEFE
_{[> [*= SimpleRobc struct SimpleRobot  0x028DCEFE

- = myRobot  struct RebotDrive 00280 CFE0
. [= stick struct Joystick 002800030

The Variables view shows the current values of variables. To see a variable that is not displayed,
select the “Expressions” tab and enter the variable name. This will show the variable’s value if it's in
scope. You may also want to click on the arrows next to a variable to expand the tree and show it's
members. For example, expanding our Robot Demo variable ("this") shows our "myRobot" and
"stick" variables.
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Stopping Debugging

%5 Debug 3 - O

all | F %~
% FRC_UserProgramStartuplibrarylnit - SimpleTemplate.cut - W
MPC5200 : 0:3640F0 (Task Mode)
@ FRC_RobotTask : 0x25B77A0 (Stopped - Breakpoint Hit)
=" RobotDemo:Autonomous() - MyRobot.cpp:27

To stop debugging, you can disconnect or terminate the process. Disconnecting detaches the

debugger but leaves the process running in its current state. Terminating the process kills it on the
target.

Debugging with NetConsole

Another way to debug your program is to use printf or cout statements in your code and receive
them using NetConsole. See here for more information on using NetConsole.

Troubleshooting

Source code displayed is out of sync with cursor when debugging: The source has changed since it
was loaded onto the cRIO. Rebuild the project (build clean) and make sure included projects are up
to date.

Robot program not visible in the Debug View: Make sure that the “Automatically attach spawned

Kernel Tasks” option is on. When you click “Debug,” the cRIO will first pause in initialization code,
before it gets to your program. When you “Resume” it will soon begin your robot program.
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FRC C++ Basics
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C++ conventions for objects, methods, and
variables

Every sensor, actuator and operator interface component is an object in either C++ or Java
programs. To use one of these you must create an instance of it using the class name. Any
references to the objects such as reading values, setting values, or setting parameters is done
through the reference. There are a number of utility objects in WPILib such as the RobotDrive and
Compressor that don't represent a single sensor or actuator, but a larger subsystem.

Another convention used throughout the library is the case of the method names. In C++ all
methods start with an upper case letter, then are camel case (intermediate words capitalized). In
Java all methods start with lower case letters then camel case for the remainder of the name.

Creating objects that are connected to the cRIO in C++

n Eyro *headingCyre = new Gyro(l):
o Digitallnput *limitSwitch = new Digitallnput(2, 3);

o float heading = headingGyro->CetAngle()

Generally all the objects in WPILib that connect to one of the cRIO breakout boards have one or
two arguments in the constructor when created where you specify the channel or port number it is
connected to. The above example illustrate the conventions used in WPILib for both C++ and Java.

1. Creates a Gyro object connected to analog module 1 channel 1 and stores its address in
"headingGyro". For convenience if only a single number is specified it is assumed to be
for the first module of a given type (in this case an analog module) and the number is
the channel or port number.

2. Creates a Digitallnput object connected to the 2nd installed digital module using
channel 3 and stores the address in the variable "limitSwitch".

3. Gets the current heading from the Gyro in degrees and stores it in the variable
"heading". In this case, since the Gyro object is referenced through a pointer
(dereferenced), then you must use the "->" operator to call methods on the Gyro.
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Creating operator interface objects

Joystick *stick = new Joystick(l);

douoble speed = 5tick—>GetKi]4

Generally objects connected to the Driver station PC via USB (with the exception of the Cypress
FIRST Touch board and Microsoft Kinect) take a single argument indicating the USB port they are
connected to. A single Joystick class is provided which should provide the functionality needed to
interface with any joystick or gamepad which works with the FRC Driver Station.

1. Creates a Joystick object connected to USB port 1 on the DS (listed first in the Setup tab
of the DS).

2. Gets the current X axis value of the joystick and stores it in the variable "speed".

Module ordering and numbering

Physical | Module 8-slot cRIO 4-slot cRIO
Slot number
Number | In your
program
1 Analog Module 9201 Analog Module 9201
1 Digital Module 9403 Digital Module 9403
3 1 Solenoid Module 8472 | Solenoid Module
9472
4 2 empty Any module type
5 2 Analog Module 9201 NA
6 2 Digital Module 9403 NA
7 2 Solenoid Module 9472 | NA
8 Empty NA

The device number represents the instance of the module type. For example the first digital
module would be 1 and the second one would be 2. If you only had a single module of each type in
your robot and you used the short form of the constructors when creating devices (where the slot
number argument was left out and defaulted to the first module) then your code doesn't have to
change. The library will continue to default the numbers to the first module of a given type.
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Class, method, and variable naming

Type of name

Class name

Method name

Member

variable

Local variable

Macro

Naming rules

Initial upper case letter then camel case
[mixed upper/lower case) except
acronyms which are all upper case

Initial upper case letter then camel case

‘m_" followed by the member variable
name starting with a lower case letter

then camel case
Initial lower case
All upper case with _ between words.

Note: [t's better to use const values and

inline functions than macros.

Examples

Victor, SimplaRobot, PNM

StartCompatition, Autonomous,
GetAngla

m_ deleteSpeedControllers,
m_saensitivity
targetAngle

DISALLOW_ COPY_ AND_ ASSIGHN

Names in WPILib follow the conventions shown in the table above. It makes it very easy to
determine what the scope and use of a variable is just by looking a the name and is a convention
that is used throughout WPILib.

Getting started with C++ Last Updated: 13-11-2016

Page 65



Getting started with C++

Pointers and addresses

There are two ways of declaring an object variable: either as an instance of the object or a pointer
to an instance of the object. In the former case the variable holds the object and the object is
created (“instantiated”) at the same time. In the latter case the variable only has space to hold the

address of the object. It takes another step to create the object instance using the new operator
and assign its address to the variable.

Creating object instances

Location Create object Use the object When the object is deleted
Variable declared Vieter laftMotor.Set(1.0); Object is automatically deleted when the enclosing block exits or
inside an object, laftMotor(3) ; the enclosing object is deleted

function, or block

Global declared Victor leftMotor.Set(1,0); Object is not deleted until the program exits
outside of any laftMotor(3) ;

enclosing objects or
functions; or a static
variahlz

Pointer to object Victor *laftMotor laftMotor->Sat(1.0); Object must be explicitly deleted using the C++ delete
= naw Viecter(3): operator.

There are several ways of creating object instances in C++. These ways differ in how the object
should be referenced and deleted. This table shows the rules.

Pointers vs References

Joystick stickl (1); // this is an instance of a Joystick cbject stickl

stickl.GetX(); [/ access the instance using the dot (.) operator

bot->ArcadeDrive (stickl); // wou can pass the instance toc a method by reference
I «. ArcadeDrive (Joystick& J)

Joystick *stick2; // a pointer to an uncreated Joystick object

stick?2 = new Joystick(l): // creates the instance of the Joystick object

stick2->GetX(); // access the instance with the arrow (->) operator

bot->ArcadeDrive (stick2); // you can pass the instance by pointer (notice, no &)
Y .. ArcadeDrive (Joystick* j) ..

delete stickZ; /{ delete the object when you’re done with it
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In the first group of statements (1) a Joystick object is created as a reference - stick1 refers to the
object itself. In the second group of statements, stick2 is a pointer to a Joystick object.

ArcadeDrive()in WPILib takes advantage of a C++ feature called function overloading. This allows it
to have two methods with the same name that differ by argument lists. The one
ArcadeDrive(Joystick &j) takes the parameter j as a reference to a Joystick instance. You supply a
Joystick and the compiler automatically passes a reference to that instance. The other
ArcadeDrive(Joystick *j) takes the parameter j as a pointer to a Joystick instance. You supply a
pointer to a Joystick instance. The cool thing is that the compiler figures out which ArcadeDrive to
call. The library is built this way to support both the pointer style and the reference style.

If you had non-overloaded functions Ref(Joystick &j) and Ptr(Joystick *j), you could still call them if
you use the right C++ operators: Ref(*stick2) and Ptr(&stick1). At run time, references and pointers
are both passed as addresses to the instance. The difference is the source code syntax and details
like allocation and deletion.
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Setting the project to automatically build in Wind
River Workbench

WindRiver Workbench can automatically rebuild projects as files are edited and saved. This is often
convenient to get more immediate feedback as the project is changed.

Enabling Automatic Building of a project

i N
@ Preferences L‘E‘i—ﬂ
type filter text Warkspace LI -

- See 'Startup and Shutdown' for werkspace startup and shutdown preferences.
- Appearance

Compare/Patch
Content Types

[¥] Build automatically

. Editors [ Refresh automatically
Keys Save automatically before build

. Network Connections
Perspectives E Workspace save interval (in minutes): 5
Search

Startup and Shutdow
Web Browser

Always Never @ Prompt
» | Workspace
. : Text file enceding New text file line delimiter

FIRST Downloader Prefen @ Default (Cp1252) @ Default
Help

» Install/Update

- Remote Systems

Open referenced projects when a project is opened

Other: | Cpl252 Other:

. R'SS_r'Atu[;n Feed View : - [Restore Qefaultsl [ Apply J
@ m l Cancel l

b - - -

Another way of building the project is to use Workbench'’s “automatic rebuild” feature. It will
rebuild the project automatically whenever you save a source file. To enable this feature:

1. Select Window > Preferences.
In the Preferences panel, expand “General,” then click “Workspace,” and check the “Build
automatically” option. Quickly save an edited file via the Ctrl-S keyboard shortcut, or
save all open files at once using the Save All shortcut, Ctrl-Shift-S.

Getting started with C++ Last Updated: 13-11-2016 Page 68



Getting started with C++

Tip: Also turn on “Save automatically before build.” Then Workbench will save your changes to all
files before building. Otherwise it might build with only some of your edits, which doesn't work
very well.
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Beyond the Basics

Getting started with C++ Last Updated: 13-11-2016 Page 70



Getting started with C++

Your Second Program and beyond

By now you've learned how to code and deploy your first C++ program. This article highlights
additional resources as you look to add features and move beyond the basics presented so far.

WPILib Programming

The two primary references on programming with WPILib are the WPILib Programming manual on
this site and the WPILib C++ Reference installed in C:\WindRiver\docs\extensions\FRC. These
resources will help you learn more about the classes available in WPILib some details about their
usage.

Command Based Programming

The Command Based programming template is a way of structuring your code that helps enforce
modaularity, simplify parallelism and ensure that your program is always easily extensible. To learn
more about the Command Based programming template see the Command Based Programming
Manual and the Command Based programming video series from Brad Miller.

RobotBuilder

RobotBuilder is a software tool that simplifies much of the boiler plate code of the command
based model using a graphical interface, to learn more see the RobotBuilder Manual and the
Robot Builder series of videos.

SmartDashboard

The SmartDashboard is a software tool used to view feedback from your robot on the Driver
Station computer. Additional information about the SmartDashboard can be found in the
SmartDashboard manual.

Vision Processing

To learn more about vision processing for the 2013 game, see the Vision Processing manual.
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Building with the WPILib source code

Often it is desirable to build your robot project with the WPILib source code rather than just using
the supplied libraries. This might be because you are modifying the library or just trying to
understand how it works. WindRiver Workbench has provisions for having one project (your robot
program) reference another project (WPILib in this case). So the strategy to build with WPILib is to
open it as a project in Workbench.

WPILib Modification

Many desired changes to or extensions of WPILib classes can be made by making a renamed copy
of the class in your team code or making a class that inherits from the WPILib class. This approach
is often preferable to modifying WPILib as it makes it much easier to integrate any updates to the
libraries.

Locating the WPILib source code

[= ==

@-\;;v| / » Computer » BOOTCAMP (C:) » WindRiver » WPILIL » - | +y | | Search WPILib j]

Organize - Include in library - Share with « Burn Mew folder = » [ 'ZIE'

¢ Favorites it Mame . Date modified Type Size
Bl Deskiop , cRIO Images 10/29/2012 6:36 PM  File folder

4. Downloads = . B5D_License_for_WPILib_code 10/24/201212:50 ...  Text Document 2 KB
5| Recent Places || cRIOFRC _vxWorks 10/24/201212:50 ...  File 4096 KB
|| cRIOFRCI_wvxWorks 10/24/201212:50 ...  File 4621 KB
4 Libraries 4| RobotBuilder-r548 10/28/2012 5:57 PM  Executable Jar File 2,007 KB
3 Documents 4] SmartDashboard 10/22/2012 3:21 PM  Executable Jar File 2,243 KB
] Git E SmartDashboard javadoc 10/22/2012 3:21 PM - WinRAR ZIP archive 882 KE

J’u Music [id i 1314 10/22/2012 3:20 PM  Executable Jar File TTKB

= Pictures ' E WPILibC++50urce?0121029rev3482 ] 10/29/2012 6:27 PM  WinRAR ZIP archive 536 KB
The WPILib source code is supplied as a .zip file archive as part of the FRC WPILib update for
WindRiver Workbench. It is located in the C:\WindRiver\WPILib directory in a zip file named with

the version number of the source code. This zip file will always match the libraries that were also
installed as part of this release.
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Extracting the library files from the zip file

suter » BOOTCAMP (C) » WindRiver » WPILIb » - | +y | | Search WPILb
sen v Burn Mew folder ==
i MName Date modified Type
, cRIO_Images 10/29/2012 6:36 PM  File folder
= | BSD_License_for WPILib_code 10/24/2012 12:50 ... Text Document
|| cRIOFRC_wxWorks 10/24/201212:50 ... File
|| cRIOFRCI_vxWorks 10/24/2001212:50 ... File
|| RobotBuilder-r548 10/28/2012 5:57 PM  Executable Jar File
| SmartDashboard 10/22/2012 3:21 PM  Executable Jar File
@ SmartDashboard.javadoc 10/22/2012 3:21 PM WinRAR ZIP archive
5] TableViewer-r314 10/22/2012 3:20 PM Executable Jar File
B WPILibC++Sour archive
I8 - Open B
Source20121029rev3482 Date modified: 10/ = Extract files.
archive Size: 533 B bxract Here
B Edract to WPILIbC++Source20121029rev3482%
M Git Init Here
Git Bash
| <.}===> - =2 H Open with 4

Right-click on the WPILib source zip archive and select "Extract files...". This menu might be

different depending on the other .zip file handing programs that you have installed. The idea is to

extract the zip file to the directory containing your project.
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|y Basic Device Development - Wind River Workbench
File Edit Mavigate Search Run Project FIRST Windo
CleRe B i%-0-i9- E
[} Project Explorer 73 B S &~
4 122 MyRobot (Wind River VWorks 6.3 Downloadable Kernel
> [l Build Targets (PPC603gnu - debug)
‘iz Wind River Launches
> *’;b Binaries
> [a Includes
> = Commands
> 2 PPCE03gnu
» = Subsystems
€] Olepp
[W OLh

[£] Robot.cpp
[K] Roboth

[£] RobotMap.cpp
[H RobotMap.h

|Z| myrobotyml

Mew 3

Import...

CE

Export...

Open Development Shell...
Build Opticns 3
Refresh F5

f?

Right-click inside the Project Explorer tab and select "Import...".
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Import the WPILib source code into the WindRiver Workbench
workspace

@ Impont o s
Select
- \‘
Create new projects frem an archive file or directory. I @ 5 I

Select an import source:

type filter text

1Y Existing Projects into Workspace -

oy Perspectives
E| Preferences
T Wind River Kernel Objects Settings
}}ﬁ Wind River Target Connections
B Wind River Workbench Breakpoints
= C/C++
= CVS
= Desktop
(= Run/Debug
= Team
= VxWorks 6.x
= XML —

m

1?‘\ - -
CJ < Back Mesxt = Finish

Select "Existing Projects into Workspace" to locate the WPILib source code unzipped in the
previous step. Then click "Next>".
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Browse For Folder

r

Browse For Folder @

Select root directory of the projects to import

4 | Workspace -

4 0 WPILIbC++50urce201 21029 rey3482

| settings

|

. Buttons
, CAM
. ChipObject

) Commands

Falder: ChipObject

[ Make Mew Folder ] [ Ok ] Cancel ]

Select the location of the WPILibC++ source code folder that was unzipped and click OK.
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Import

-

9 Import L= = =]
Import Projects
Select a directory to search for existing Eclipse projects.
-

[7] Copy projects inte workspace

(@ Select root directory:  Ch\Temp\Workspace\WPILIbBC++5ource201210 Browse..

(") Select archive file:

Projects:

WPILib (C\Temp\Workspace\WPILibC+ + 5ource20121029rev3482"

Couecc) |
Refresh

Working sets
[] Add project to working sets

Working sets: Select...

@ Ne> | [ Finish ][ Cancel ]

With the directory selected, click Finish. You can optionally have Workbench copy the library into

your current workspace if

you have not already done that.
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Project Properties

@ =
File Edit Mavigete Search Run Project FIRST Window Help
Ll g - L I ¥ T - = = I
T & g0
Frr—— o
v
& Bmasies = s
il tncluckes ol
e Cemmands Copy Chl-C
&2 PRCB03gnu — i~
= Subsystems Paste Ctele ¥
[ Olepe B Delete Dilete
[ Gl Aatributes '
(£ Robetcap Misrve...
L3 Echoth Rename... F2
(£ Robethag cpp
(B RobotMap b gay Impart
Fnyrebot yml &) Bport..
T8 WL (Vi A
pen Wi Viddicrk 6.3 Development Thell
&% Build Project CuileB, Clsle P
 Rebuild Project
Build Opticen
£ Refresh 75
Chose Project
Close Uneelsted Projects
Praject References
D Bun eWarks Kemmel Tagk
= - % Debug Vidhorks Kemel Tazk
3 Resote Systems 12 = ‘\1!? Doweiozd VaWorks Kemel Task
& Lol
e Wind Rrver Registries Index ¥
-
Ty Local Files
% Local Shells O Runss
4l weierd Wind Rives ViWorics &  Debug At »
Pl wesiend_smp (Wind River Vioris 6] % Download
T VeWoris Soth 10.1.90.2 (Wind iy Profile s "
H voworisB St 10:1.90.2 (Wind Biv Tase >
Compare With L
Restoee from Local Hatory... -

Properties Alt-Entes

Right-click on your robot project in the Project Explorer. Select Properties to get the project
properties.

Getting started with C++ Last Updated: 13-11-2016 Page 78



Getting started with C++

Properties for MyRobot

' "y

@ Properties for MyRobot o[ =2 | 2|
type filter text Project References - v v
Rezource

Projects may refer to other projects in the workspace. -

Binary Parser Use this page to specify what other projects are referenced by the project.

Build Properties
Builders Project references for 'MyRobot”:
C/C++ General
Project Info

ID-HWPILiI:I (Wind River V¥Works 6.3 Downloadable Kernel Module Proje

m

Project References

Refactoring History
Run/Debug Settings
Task Tags |
Yalidation

@ [ ok |[ cancel |

In the Project Properties window, select "Project References" and then check "WPILib" as the
project to reference from your robot project. Then click "OK".
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Referenced Project

@ Basic Device Development - Wind River Waorkbench
File Edit Mavigate Search Run Project FIRST Window Help

w0 B i%-0- - immid-o-
rﬁ‘_jF'mjectEprorer ps = <“='=':> &1 "| e~ -0

-

bm MyRobot (Wind River VxWorks 6.3 Downloadable Kernel Module Project)

[l Includes
= Commands
2 PPCBO3gnu
= Subsystems
[€ OLepp

[n OLh

[ Robet.cpp
[K] Robeth

[ RobotMap.cpp
[A] Robothap.h
= myrobotyml

WPILib has been inserted (logically) into your project as a referenced project. Workbench hasn't
moved any files on disk, just rearranged the tree view of your projects. If you have a second robot
project that you want to build with the WPILib source code, it will appear inside both projects even
though there is only a single copy of the source code on the disk.
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Properties for MyRobot

@ Properties for MyRobot

type filter vet
Resource
Binary Parser
Build Properties
Builders
C/Ce+ General
Project Info
Project References
Refactaring Histary
Run/Debug Settings
Task Tags
Validation

I: :?\I

Build Properties =l
Specify all build properties.
[ @ Build Support and Specs | P Tools| > Paths | # Defines | = Libraries [ § Variables|
Build spec specific settings
Active build spec: | PPCE)3gnu -

# Inchude paths:

Include directeries | Generate..
-5 (WIND_BASE)/targst/h

Edit...
TS (WIND_BASE)/target/h/WPILil -
~IS(WIND_BASE)/target/h/win/coreip | Add...
Add to all...
Remove...

[ Remove from al..

Down |
Redirection directory:  PPCS03gnu Default |
Redirection roct directory: Emw;e...]

Mote: Leave this field blank to store build cutput together with the sources, or enter an absclute
path (environment variables are permissible) to redirect the cutput.

Apply

oK [ Concel

Once again, get the properties for your project by right-clicking on the project name in the Project
Explorer tab and select "Properties". Select the "Build Properties" section of the window. Notice
that there is a "Paths" tab that refers to all the include file directories and a "Libraries" tab that
refers to the libraries that your project will use. These must be changed to use the WPILib library.

Getting started with C++ Last Updated: 13-11-2016

Page 81



Getting started with C++

Change the "Paths" property to refer to the copy of WPILib in
your workspace

Specify all build properties.

| ## Build Support and Specs | # Too ’ (= Paths : Defines I =L Librariesl $ Variables

Build spec specific settings
Active build spec: ’PPCEUEgnu vl

# Include paths:

Include directories ’ Generate... ]
= | Edit.. |
-ISTWINTDBR arget, h/w oreip ’ Add... ]

| Addtoall.. |

Set the path to the place where WPILib is unpacked. In this case it's in c:\temp\workspace\wpilib. It
would usually be in c:\windriver\workspace\wpilib.

Set library path for the copy of WPILib in your workspace

—_ -r - -

Specify all build properties.

| @ Build Support and Specs I ## Tools | = Paths | i Defing lI

Build spec specific settings

Active build spec: ’PPCﬁﬂignu v]
& Libraries:
: " | Edit.. |
| C/Temp/Workspace/WPILib/PPCE03gnu/WPILib/Debug/ WPILib.a ’ Add ]
| Addtoall.. |
[ Remnwe... ]

The copy of WPILib must also be set to refer to the version in the workspace. Notice that it's in the
PPC603gnu directory and the file is WPILib.a. This is the library file.

Getting started with C++ Last Updated: 13-11-2016 Page 82



	Getting to your first programs
	Installing the C++ Development Tools
	Table of Contents
	Fresh Installations of Wind River Workbench
	OPTIONAL - Copy DVD to Local Drive
	Wind River Versions
	Windows 8 Installation Note
	Windows 8 - Identify the lockup
	Windows 8 - Killing the Process
	Windows 8 - Repeat as necessary
	Installing DVD 1 v3.01
	License Agreement
	Installation Directory
	Create the Directory
	Choose Activation Type
	Locate the Activation File
	Choose Activation Type Cont.
	Choose Architecture
	Begin Installation
	Installation Complete
	Read Me
	Finish
	Installing v3.3.1 for Windows 7, 8 or 64 bit Windows
	Starting the Installation
	Checking for Updates
	Use Existing Activation
	Completing Installation

	Existing Installations
	Option 1 - Uninstall 2013 Installation
	Option 2 - Install 2014 over 2013
	License Agreement
	Installation Directory
	Installer-Existing Product Activation File
	Choose Activation Type
	Locate the Activation File
	Choose Activation Type Cont.
	Select Custom Installation
	Select Items to Install
	Installation Complete
	Read Me
	Finish
	Installing v3.3.1 for Windows 7 or 64 bit Windows

	Troubleshooting a Workbench 3.3 Update

	Installing the FRC Specific C++ Components
	C++ WPILib Workbench Update
	Installation
	Verifying Update Installation

	Installing the JRE (Optional - Required for using SmartDashboard, Robot Builder, or Bridge Configuration Tool)
	Installing the 2014 NI Tools (Optional - Required for Imaging the cRIO and running the FRC Driver Station)

	Creating a robot project
	Launching WindRiver Workbench
	Workbench Overview
	Creating a robot program using the SimpleRobot template
	Choosing the template
	The default SimpleRobot template project
	Defining the variables for our sample robot
	Simple autonomous sample
	Easy tank drive for teleoperation
	The finished program
	Inverting Motors

	Building and downloading a robot project to the cRIO
	Building a robot program
	Verify that no User Code is running
	Locating the .OUT file for download to the cRIO
	Setting the FIRST downloader preferences
	Loading a program to run on robot startup

	Debugging a robot program
	Creating a Target Server Connection
	Specifying the connection type
	Specifying the target server options
	Processor Selection
	Viewing the currently running processes

	Connecting to the Target
	Verify that no User Code is running
	Building a robot program
	Create a Debug Configuration
	Setting the Entry Point
	Setting Debug Options
	Loading and starting the debug session

	Set a Breakpoint
	Run to the Breakpoint
	Your Breakpoint
	The Debug Tab
	The Variables Tab
	Stopping Debugging
	Debugging with NetConsole
	Troubleshooting


	FRC C++ Basics
	C++ conventions for objects, methods, and variables
	Creating objects that are connected to the cRIO in C++
	Creating operator interface objects
	Module ordering and numbering
	Class, method, and variable naming

	Pointers and addresses
	Creating object instances
	Pointers vs References

	Setting the project to automatically build in Wind River Workbench
	Enabling Automatic Building of a project


	Beyond the Basics
	Your Second Program and beyond
	WPILib Programming
	Command Based Programming
	RobotBuilder
	SmartDashboard
	Vision Processing

	Building with the WPILib source code
	WPILib Modification
	Locating the WPILib source code
	Extracting the library files from the zip file
	
	Import the WPILib source code into the WindRiver Workbench workspace
	Browse For Folder
	Import
	Project Properties
	Properties for MyRobot
	Referenced Project
	Properties for MyRobot
	Change the "Paths" property to refer to the copy of WPILib in your workspace
	Set library path for the copy of WPILib in your workspace



