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How to Build and Load Programming in LabVIEW, C/C++, and Java

Teams should only read the section for the programming language they have chosen.

How to Build and Load a LabVIEW Program

Configuring an FRC Robot Project

1) Launch LabVIEW.

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

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

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

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

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

Running the FRC Robot Project

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

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

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

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

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

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

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

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

© FIRST 2011 FRC How to Build and Load Porgramming in LabVIEW, C, and Java Page 2 of 7



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

How to build and load a C/C++ program

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

@ New Example — [

Select a wizard —

Wizards:
type filter text

7% Mative Sample Project
1 V¥Works Downloadable Kernel Module Sample Project

B VWorks Real Time Process Sample Project

€3] < Back Mext > Finish

b

4) Choose “Default Robot Main Program” from the list of choices presented and then click “Finish”.
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@ New Project Sample |. E] -S__"h]

Sample Project Template —
Select a sample project template, :_" ;
Available Examples: Information:

1= C++ Demonstration Program Default Robot Main Program
[=Default Robot Main Program: This sample implements the "default program” that
1=* Iterative Rebot Deme Main Program was preloaded en your cRIO when it came frem the

factery. This pregram has both Autonomous and
Operator Control code as described in the "Out of the
box" directions,

1= Simple Robot Template
1= The Ball Demanstration Program

TheCd D tration P . .
1= The € demo Demonstration Pragram You can use this as a slightly more advanced template

I The Cobble Demenstration Program as a starting point for your own robet projects, or just
1= The Hello World Demonstration Pregram te see how some more advanced programming works,
1= The Panel Demonstration Program

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

@ Meat = [ Finish ] ’ Cancel ]

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

4 1’5-"‘I DefaultRobot (Wind River VidWorks 6.3 Downloadable Ke
. .thi Build Targets (PPC803gnu - debug)

+ [n! Includes
[¢ DefaultRobot.cpp
Makefile
sampletd
P
Ld m RN b U PSR N S I R I I R RN s T . WPRURN [N [ N P ©—— i

6) If you double-click on the “DefaultRobot.cpp” file name in the Project Explorer, you’ll see the
C++ source code in a tab in the main window in Workbench.
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Project Analyze Target FIRST Run  Window Help
i HrO-Qr SR FTOUE v Y F
tcﬂ = | KEI DefaultRobot.cpp &3

%%| B = hinclude "WPILib.h"™

;6.3 Downloadable Ke
bug)

hi=z iz a demo program showing the use
he SimpleRobot class i=s the base of a

4
o ]

ntonomons and OperatorControl methods
he driver station or the field contro

m

A
.l—r.

clasz DefaultBEobot @ puoblic SimpleRobot
swnloadable Kernel b {

EobotDrive *myRobot; ff ro
DigitallInput *armUpperLimit; S oar

7) To build the program, right-click on the project name in the project explorer and select “Build
Project” from the pop-up context menu.

ID-H DefaultRobot (Wind River VaWorks 6.3 Downloada_bli&]
(] Tebe PR b e et Ty

IB-]] Includes
[£] DefaultRobot.cpp

| & Makefile
sampletd

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

fE Feeds (@ Error Log FZ. Tasks (E_L‘ Problems (ﬁ Properties (E Build Console &3 El

Build Started in Project 'DefaultRobot™: 2009-12-31 14:24:01

Generation of makefiles started.

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

Platform: Wind River VxWorks 6.3

Command: make --no-print-directory BUILD_SPEC=PPC603gnu DEBUG_MODE=1 TRACE:
Woaorking Directory: C:/WindRiverfworkspace/DefaultRobot/PPC603gnu

if [!-d ""dirname "DefaultRobot_partiallmage/Debug/Objects/DefaultRobot.o™™ 1; then mikdi
building DefaultRobot_partiallmage/Debug/Objects/DefaultRobot.o

if [!-d ""dirname "DefaultRobot_partiallmage/Debug/DefaultRebot_partiallmage.o™™ ]: then
building DefaultRobot_partiallmage/Debug/DefaultRobot_partiallmage.o

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

make: built targets of CAWindRiver/workspace/DefaultRobot/PPCE03gnu

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

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

2) 2.0nthe preferences window select “FIRST downloader preferences”. Then fill in your team
number and the file to download to the robot. It will likely be:
C:\WindRiver\workspace\DefaultRobot\PPC603gnu\DefaultRobot\Debug\DefaultRobot.out You
can use the “Browse...” button to find it.

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

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

Running the program

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

How to build and load a Java program

Creating the BuiltinDefaultCode Project
1) Launch NetBeans.

N

Select “File > New Project...”.

w

In the New Project Dialog, browse to “Samples > FRC Java”.

I

Click “Next >”
Click “Finish”

Ul

)
)
) Select “DefaultCodeProject.zip”
)
)

()

NetBeans displays the new BuiltinDefaultCode project in the Projects window.

Building and Running the BuiltinDefaultCode Project

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

1) Right-Click on the BuiltinDefaultCode project name.
2) Select “Set as Main Project” from the pop-up menu.
3) Click the green “Run Main Project” arrow in the NetBeans toolbar.
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The BuiltinDefaultCode will build, load and run on the cRIO. You can proceed to “Basic Operator
Control” to verify basic teleoperated and autonomous control of the robot. Note that you may want to
uncomment the autonomous code in BuiltinDefaultCode before building and testing.
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