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Installing the Java development tools

The development tools necessary for building Java robot programs consist of the Java Software
Developers Kit, Netbeans (the Interactive Development Environment), and the FRC Plugins for
Netbeans that add the necessary FRC specific components.

We have been testing with Java SE SDK version 7+ and NetBeans version 7.2, 7.3, and 7.4. While we
believe everything will work with previous versions we have not tested all the combinations. We
suggest that you upgrade earlier versions to these to ensure you are running on a tested
combination.

If you already have Netbeans installed, skip down to "Un-installing the previous version of the
plugins".

Installing the Java / NetBeans Cobundle (installing Java and
NetBeans in one step)

;Java SE Downloads

Hext Releases (Early Access) Embedded Use Previous Releases

= Java %2 NetBeans

Java Platform (JDK) Tud5 JOK Tuds & NetBeans 7.4

The easiest way to install Netbeans for FRC is to use the |DK/Netbeans co-bundle provided by
Oracle. If you do not already have a JDK installed or do not know if you have JDK installed, it is
recommended to use this option.

You can find the current cobundle installer here: http://www.oracle.com/technetwork/java/javase/
downloads/index.html. After installing the co-bundle that matches your platform, skip to "Installing
the Netbeans plugins".
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Download and install NetBeans

mCreaung & com! m\wb Access RobotBuilder | F Koy 50
L2 C f netbeans.org/downloads findex. html
o » Cancun to Cozumel [ beej.us/quide/bgr ‘When Round and B[] Google Apps Li

Only if you already have a DK installed and did not install the Co-bundle above!

Download and install the version of NetBeans that supports Java SE development from

@ Helﬂ_eans . NetBeans IDE I NelBeans Platiorm | Plugins

HOME / Download
[

NetBeans IDE 7.2 Download

Ernail address toptional): | ] 1DE
Language

Subscribe to newsletters: o Manthly Weekly

¥ NetBeans can contact me ot this sddress

Supporied technologies * Java SE
MetBeans Platform SDK L]
Java SE L]
Java FX L]
Java EE
Jawa ME

CiCe+
Groovy
PHP
Bundled servers
GlassFish Server Open Sowrce Edition 3.1.2.2
Apache Tomcat 7.0.27

Download

-

Free, 73 MB e
p—

https://netbeans.org/downloads/. There are many versions with other built-in development tools,
but the smallest one is all that is required. The installation instructions will vary with the type of
development system you have. After you have completed the Netbeans install, skip to "Installing

the NetBeans plugins".

Getting started with Java Last Updated: 07-11-2016

Page 5


https://netbeans.org/downloads/

Getting started with Java

Uninstalling the previous version of the plugins

R —"
| Updates  Awailable Plugins (90) Downlo Installed 34) |
N

Select MNarme Category 7 Active
[ | Local History Base IDE (V] FRCRobotTemplates
[] IDE Branding Base IDE V]
[ | Mercurial Base IDE (V] Version: 2013.0.372
[ | IDE Platform Base IDE (V] Source: FRC 2013 Beta
| | Spelichecker English Diction... Base IDE (V]
[ | Bugzilla Base IDE Plugin Description

©__FRCRobotTemplates FRC Java ¢ Several templates for creating FR(
¥ FRCRenameRefactoring FRC Java (V]

™ FRCJava Info FRC Java (7] o
™  FRCSquawksSDK FRC Java (@] A
[E FRCApplicationTemplate FRC Java (V]

[3 FRCCommandTemplates FRC Java (V]

|| JavaFX 2 Scene Builder JavaFx 2 (V]

[] Java Java SE (V]

|| Java Persistence Java 5E (V]

[ | spring Beans Java SE (V]

|| Ant Java SE V]

[ ] Java Profiler Java SE V]

Activate | Deactiu_@/' | Uninstall | |6 plugins selected

If this is a new installation of NetBeans you can skip this step.

If you had a previous version of the NetBeans plugins installed, they must first be uninstalled. If
they are installed uninstall them by going to the Plugins window in NetBeans, selecting the 6 FRC
plugins from the "Installed" tab, then click "Uninstall" to remove the plugins from NetBeans.

Delete the SunspotFRCSDK directory

Organize + = Open Include in library « Share with Burn Mew folder == -
M Favorites Marme Date modified Type Size

Bl Desktop £ Searches 9/12/2013 2:10 PM File folder

4 Downloads Lt i

=l Recent Places | . sunspotfresdk 11/14/2013 4:16 PM  File folder

7 Libraries St 6/3/2013 11:54 AM  File folder

=

m
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After un-installing the NetBeans plugins locate and delete the SunspotFRCSDK directory on your
machine. For Windows 7 and 8 users this directory is located in the User directory of the user
where you installed NetBeans.

Installing the NetBeans plugins

The plugins should be installed in one of two ways:

Installing from the plugin location - this is the best way to install the plugins since NetBeans will
automatically remind you to update when new versions are posted. In this case proceed to the
next step in these directions.

Installing from your local disk - this method should be chosen only if your development computer
doesn't have internet access and you need to bring in the plugins from home or other internet
enabled location. In this case, you will not be reminded to update your plugins when new versions
are posted, you'll have to watch the FIRST blogs and team email blasts. To choose this option, skip
to "Downloading the plugins".

Setting the internet plugin location in NetBeans

-

Plugins

| Updates = Available Plugins | Downloaded @ Installed (34)

Configuration of Update Centers:
1 Active Name %
! ™ [ Certified Plugins NetBeans Distribution Edit Remove
™ [ NetBeans Distribution
™ iy Plugin Portal

800 Update Center Customizer

Name: | FRC Plugins

[E] Check for updates automatically

URle http:/ /first.wpi.edu/FRC/java/netbeans/update/Release /updates.xml
b—

°| Add |
L e

Automatically Check for U gl oK ] | Cancel | |
Advanced
Plugin Install Location: | Default =

| Close | | Help |
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Installing the plugins from the internet is best since NetBeans will look for updates when they are
available and automatically offer to install them. If you don't have access to the Internet for your
development computer go onto the step "Downloading the plugins" to get the plugins and to set a

local filesystem installation path.

To install from the Internet start NetBeans and choose Tools/Plugins from the menu. Click the
"Settings" tab on the Plugins window (1) and select "Add" (2). Enter a name for the plugins, like

"FRC plugins" and enter the URL "http://first.wpi.edu/FRC/java/netbeans/update/Release/
updates.xml" (3). Then click "OK" (4) to add WPLILib to the list of available plugins.

Adding the plugins to NetBeans

Updates [ veailable

Check for Updates

Inztall

Hame

Caregory ¥

MerBeard Project Metadata I, Develaping N

ColfesScript Metbeans
Shéwy path in tithebar

Vi for WE-7.0 Update Cernter

Formamed Text Capy

opy ouatied name
FRCRoootTemplates

| FRCRenameRefactoning

FRC Jawa Info

| FRCSguawicSDK

FRCApplicatonTemplate
FRCCommandTemplates
Groowy and Grails

Explore from hare
FindBugs Integration

Ant 1,8.3 Documentation
FMD

Show and change line endings

Editing
Editing
Editing
Editing
Editing

dHtirg
FRC Jawa
ERLC Jawa
FRC Jawa
FRLC Jawa
ERL Java
FRLC Jawa
Croowy

Infrastructurs
Java
lava
lava

pluging selected, 51MB

1 (O1 ] Downloaded Installed (2B} Settings

Source

Search

FRCCommand Templates
i Community Contributed Plugin

Version: 2013.0_258

Author Wl

Dare: 9/22/12

Source: WPILIb plugins

Homepage: hop. [ /frstiorge wiiedu s/ gproiecrs wailib

Plugin Description

Module o provide command-based file vpes for Creating FRC robot
programs.

Close Help

On the "Available Plugins" tab select the 6 FRC Java plugins then click Install. Finish the installation
process by continuing through several windows. Then, when asked, select "Restart IDE Now". This
will restart NetBeans and the Java for FRC Plugins will be installed. Skip to the step, "Installing the

LabVIEW support components".
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Downloading the plugins

Index of /FRC/java/netbeans/update/Release

Hame Last modified Size Description

|

Parent Directory -

edu-wpi-firat-sguawk..> 13-Sep-2012 16:36 oM

gdu-wpi-firast-templa..> 13-Sep-2012 16:36 4) 4K

gdu-wpi-firat-wpilib..> 13-Sep-2012 16:36 1§BE

org-sunspotworld-SP0. .> 13-Sep-2012 1l6:36 3R1E

org-sunspotworld-ren..> 13-Sep-2012 1l6:36 8RTE

[ ] [

org-sunspotworld-sun..> 13-Sep-2012 16:36 1K
updates . xml 13=8ep=2012 1k:36 BH.1E

Apache/2 2.11 (Unix) mod_ssif2.2.11 OpenSS5L/0.9.8e-fips-rheld mod_pubcookie/3.3 .3 Server at first.wpi.edu Port 80

These following steps are for downloading the plugins via a web browser. If you installed the
plugins using the previous steps, then skip to "Installing the LabVIEW support components".

Using a web browser navigate to the plugin location: http://first.wpi.edu/FRC/java/netbeans/
update/Release. You will see 6 .nbm files listed. Download each of these files to a location on your
computer. If you are downloading the plugins on a computer that is not your development system,
copy the files onto a flash drive and bring them to the development system.
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Set the local path to the downloaded plugins

e Updates Available Plugins {(85) Dhovwnloaded 0.1 (34) Settings
- —

Add Plugins...
Install
Banng

edu-wpi-firit-sgquawkidk.nbm
edu=wpi=first=templates.nbm

pluging

Dare Modificd
Tuesday, September 25,
Tuesday, 3eptember £5,

edu-woi-first-wpilj-templaes.nbm  Tuesday, September 25,
org-sunigatworid -renamerefactoring...  Tuesday, September 25,
org=sunspabstrid =SPOTER Cwa lcome Tuesday, Septermbar 25,
org-sunspotwerid -sursporfreapplicat..  Twesday, Sepember 25,

File Format:

o

Plugin distribution files (..

Cancel

2012 10:20 AM
Z01E 10 AM
2012 1020 AM
2012 10:20 AM
2012 1020 AM
£01E IEl AM

\._./H

Cipan

arch

Close

Make the downloaded plugins available to NetBeans by following these steps:

Helg

1. Select the Plugins dialog by clicking on the "Tools" then "Plugins" menu items from the
menu bar. Then choose the "Downloaded" tab.

N

Click on "Add Plugins..."

3. Choose the locations where you downloaded them. Select the 6 NBM files that were
downloaded as shown in the screen shot above.
4. Click "Open" to add the plugin locations to NetBeans.
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Installing the downloaded plugins

Updates  Awvailable Plugins {91} | Downloadec Installed {28) = Settings

Add Flugins... Search:
Inztall HMame

[ FRCApplicationTemplate FRCApplicationTemplate Rermave

[ FROSquawikcSDK

[ FRLC Jawa Info oy Community Contributed PMlugin

[ FRCCommand Templates

[ ERCRobtTemplates Version: £012.3077

I ERCRenamefefactoring Author Oracle [ WP

Datez 1720712
S0 roe! Ong- SUrsaoiwerid -Lurs polf rcapplicatontem plate.abm
Homepage: nttp. /| firstforge wpl.edu (s projects fwpilis

Plugin Description

Create a new NetBeans project containing all the fles needed for a new
FRC application.

i st

You should see the 6 downloaded plugins highlighted with the Install box checked on each of
them. Click "Install" to add them to NetBeans. Accept all the default options and allow NetBeans to
restart when you are given the option. Look out for notices of updates to the plugins and repeat
these steps if an update is published.

Close Help

Installing the LabVIEW support components

In addition to the Java development tools you need to also install the LabVIEW support
components such as the Driver Station, Imaging Tool, and others onto your system. See Installing
the 2014 NI FRC Update for details on installing these components.
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Configuring the NetBeans installation

Netbeans needs to be configured to be able to download and run programs on your robot. Once
configured, it can be used to run any program with the same team number.

Setting the team number

ora 8 a/\N @ 3 S Java

General Editor Fonts & Colors Keymap Java

ole Tracking JavaScript Terminal Versioning »

' Team Number: 190 e

Use Alternate WPILib) Location

Browse...
Use alternate SDK Location Use existing SDK
Browse...
Export Import I Cancel OK

Select the preferences (or options) panel from the NetBeans menu. The method of selecting the
preferences depends on the platform. Select the Miscellaneous tab, then the FRC Configuration
panel, then fill in the team number. This will configure NetBeans so that it can download code to
your robot. The team number is used to determine the robot IP address. Click "OK" when finished
to save the changes.
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Understanding the program download process

The Netbeans FRC plugins will use FTP to download a program to the robot. It relies on a program
called the "OTA Server" on the robot to force the robot to reboot after the download is complete.
The first time you download a program after reimaging the cRIO the OTA server is downloaded
along with your program. Since it was not running you have to manually reboot the robot the first
time after the reimaging. After that, it will reboot automatically since the OTA server will start up
when the robot boots.

What you will see the first time running a Java program after re-
imaging the cRIO

Versioning Output | Search Results |Dutput-EastemorkTabIesExample (deploy,run)y & | Usages |
Expanding: /Users/brad/MetBeansProjects/EasyMetworkTablesExample/sbuild/app.jar into fUsers/br
Mowing 1 file to ,.’Users{brad,.’NetBeansPrnjects{EasyNetwnrkTablesExample{build!suiteo

P Mowving 1 file to /Users/brad/NetBeansProjects/EasyNetworkTablesExample/build/suite
Moving 1 file to /Users/brad/NetBeansProjects/EasyMetworkTablesExample/build/suitesm"
%% Deleting: /fUsers/brad/MetBeansProjects/EasyMetworkTablesExample/image.suite.api
deploy:
[crio-configure] Configuration files not included in this version of the sdk
[crio-configure] Checking that crio is configured for Java
Host 05: Mac 0S5 X 1@8.8.2, 18.8.2
Host JYM: Java HotSpot{(TM) 64-Bit Server VM 23.6-bB4
Target IP: 18.1.98.2
Metwork interfaces on host:
vnicl: address: 1@8.37.129.2 netmask: 255.255.255.8 e
vnic@: address: 18.211.55.2 netmask: 255.255.255.8
en3: address: 10.1.90.67 netmask: 255.0.8.8 <=—— on robot's subnet
en@: address: 13@.215.48.117 netmask: 255.255.248.0
Connecting FTP @18.1.98.2
Remote OTA server does mot match, upgrading
Upgraded OTA server. You may need to reboot cP20 manually
Remote VM does not match, upgrading
Remote Java suite does not match, upgrading ' e/
[crio-deploy] ./build/suite/image.suite -> 18.1.90.2
Sending local file image.suite
run:

Wiaiting to connect te OTA command server of 18.1.98.2:8081 for past 1lls
Waiting to connect to OTA command server of 10.1.90.2:8001 for past 12s
Waiting to connect to OTA command server of 18.1.98.2:8001 for past 1l3s
Waiting to connect to OTA command server of 18.1.98.2:8801 for past 14:°
Waiting to connect to OTA command server of 18.1.98.2:B881 for past 15 S
Wiaiting to connect te OTA command server of 1@8.1.98.2:8081 for past 1lb6s
Waiting to connect to OTA command server of 10.1.98.2:88081 for past 17s
Waiting to connect to OTA command server of 108.1.98.2:8881 for past 18s

This shows the output from NetBeans as it downloads the program to the cRiO. The steps are:

1. Build the project

2. Verify the development system IP addresses. In this case there are several interfaces
because the system is a Mac running a Windows virtual machine. Normally there won't
be that many interfaces.
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3.

4,

The downloader noticed that the version of the OTA server is not correct or missing and
deploys a new copy. Then it downloads image.suite (the user program).

NetBeans waits for the cRIO to reboot. It won't complete since the OTA server is just
being downloaded for the first time. This is the case where a manual boot is required.

Subsequent downloads of the Java program

uccessfully.
errno=0 (8) status=0 (0)

nication.out: FRC_NetworkCommunication
version: pd-1 .4.0a10
dware GUID: @x1394F6DCIFEBA2EC6910E5767EDLD22C
e GUID: Bx1394FEDC1FEBA2EC691BESTETEDID22C

6.4
[€RI0] + Loading FRC_JavaVM.out: FRC_JavaVM
[cRI0]

cRT0]
[cRIO] [OTA Server] Version: 2012 FRC, Jan 5 2012, 17:20:48
€RI0]

[eR10]

[cRI0] Welcome to LabVIEW Real-Time 12.0rc7

[cRI0] task 0xd22458 (sysapi-rpc) deleted: errno=8 (8) status=0 (B)

[eR10]

[cRI0] [Squawk VM] Version: 2011 FRC, Nov 5 2011, 14:34:13

[cRI0] FPGA Hardware GUID: @x1394f6dclfebd2ec6910e5767ed1d22c

[cRI0] FPGA Software GUID: @xaldcllbdedbb4acf6as6fc52a204cd9

[cRI0] Default disabled() method running, consider providing your own e

In this case, after the OTA server is installed you'll see something like this:

1.

AW

The development computer network interface checks, same as before.

This time, the correct VM and OTA server are deployed so that step is skipped from
before. Just the user program is downloaded.

The cRIO reboots and takes between 7-12 seconds.

You start seeing startup messages from VxWorks and the LabVIEW runtime
components. Also there are messages that verify the FPGA version (FPGA Hardware
version and GUID).

The program has loaded, and in this case there is no programmer supplied "disabled()"
method so the default version of the disabled() method is run from the library and it
prints a message to inform you that this is happening. If you see messages saying that
the default autonomous() or operatorControl() methods running, that it indicates that
the program hasn't correctly overridden those methods. This program is built using the
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SimepleRobotTemplate and you'll see similar messages corresponding to the default
methods in the default template that you chose.
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Creating Robot Programs
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The "Hello world" of FRC robot programming

Here's how to create the shortest possible robot program that actually does something useful. In
this case, it provides tank steering in teleop mode and drives a few feet and stops in autonomous
mode. This program uses the SimpleRobotTemplate which lets you write very simple programs

very easily. For larger programs we recommend using the CommandBasedRobot template and
RobotBuilder.

Create the project

1 =8 fo <defaultconf.. 3| § B D [

Projects - Development © | Files | Services
v A, GearsBotRobot
> lE src
# 5 build.xml
> &5 Newwork Tables_2.0
» 2 RobotBuilder

Open Project... 4 #0
Open Recent Project [
Project Group e
Build Main Project F11
Clean and Build Main Project {F11
Run Main Project Fé
Debug Main Project ##F5
Set Main Project 3
Collapse All

View Java Packages as >

Start NetBeans running. In the left pane labeled "Projects" right-click and select "New Project..."
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Select the project template

Mo Brmimet

Steps Choose Project

1. Choose Project Categories: Projects:
- - /% CommandBasedRobotTemplateProje
wl Java i FRCApplicationProject
o JavaFx T sjade —
Ll Maven
.| NetBeans Modules
» @ Samples

Description:

Sample robot program framework using the "CommandBased Robot™ style
that can be used to write your own code.

Help < Back Mext = nish Cancel

There a number of project types that you can use to get started with your robot project. The
simplest one to use is SimpleRobotTemplateProject. Select this option and click "Next>".

Fill in the project information

New Project
Steps Name and Location
1. Choose Project
2. Name and Location i -
Project Name: MyRobotProject

Project Location:  fUsers/brad/NetBeansPro Browse...

Project Folder: i/NetBeansProjects / MyRot
Project Package: edu.wpi.first.wpilibj.templ

Robot Class: RobotTemplate

Help < Back MNext > Finish Cancel
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Fill out the "Name and Location" form. The Project Name will be the name you see in NetBeans for
your project. The Robot Class will be the name of the class that is created that will be a subclass of
SimpleRobot. You can also set the Project Location (directory) the name of the Project Folder and
the Java package that is used for your classes. For testing it's OK to just take all the defaults. Then
click "Finish".

The project is created in the Projects window in NetBeans

PEWS

Projects - Development Servic

A% GearsBotRobot

- ki src

)
ke src
I eduwpifirstwpilibj.templa
,Q,@Rumeemplate.java
- = build.xml

N R CLLE

- 2% RobotBuilder

Notice that the project is now created (MyRobotProject) with a "src" folder that contains the the
class name specified in the previous step in the packa listed in the previous step. You can double-
click on the source file "RobotTemplate.java" in this case to see the default code.
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Reviewing the generated source file

@i@ RobotTemplate java

Source History [ - - g RO PRy D & d

package edu.wpi.first.wpilibj.templates;
g import eduo.wpl.first.wpilibj.S8impleRobot;

public class RobotTemplate extends SimpleRobot |

= = =
mm.hw@:.Hnm@:.qmm.thH

Look at the generated source file for your project (the comments are removed from this example
to make it better fit on the screen). Notice that there are two methods as part of the main class.

1. The autonomous() method - this is where you place all the code that you would like to
have the robot run while it is in autonomous mode. The code should run until it is
finished, but be sure to exit the method before the time runs out for the autonomous
period of the match. If not, your teleop code will be delayed until the autonomous
method returns.

2. The operatorControl() method - the code in this method runs when the robot is placed
into teleop mode. Typically this code just loops reading sensor and controls values and
drives actuators until the end of the operator control period.

Setting the Main Project

T EPHB G-

Lag”

It's a good idea to set the project that you are currently working on as the "Main Project". This is
the one that will automatically be deployed to the robot and run when you press the green "Play"
button.
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Setting the Main Project (Netbeans 7.1 and earlier)

Projects - Development | Files | Services |
¥ X GearsBotRobot
» LE src
b = build.xml
v i
v 3 src New >
v L
- I;";R Build
b 2 build.xm Clean
F &% Network_Ta Run
» % RobotBuild Clean and Build
Debug
Generate Javadoc
Sun SPOT-deploy

Sun SPOT-jar-deplo
Set as Main Project !

Close

Rename...

Move...

Copy...

Delete (54

Find... 3BF
Inspect and Transform...
Versioning 3
History 3

Properties

To set the Main Project in Netbeans 7.1 or earlier, right-click on the project name and select "Set as
Main Project". The current main project will be shown in the list in bold type.
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Setting the Main Project (Netbeans 7.2)
? Debug Profile Team Tocols Window Help
L

[¥  Run Main Project Fo
Test Project (MyRobot) Alt+Fo
U Build Main Project F11
B Clean and Build Main Project ShiftF11
Set Project Configuration 3

-

Mone

5et Main Project e

Generate Javadoc ( bot) o:a-, MyRnbot
Eun File Shifts 55\"""’3@- "A"NEEI
Test File Ctrl=Fo

Compile File =

Check File Alt«F3

Validate File AltsShift+Ed

Repeat Build/Run: SimpelRobetTest (update-netbeans-project) Ctrl«F11

Stop Build/Run

To set the Main Project in Netbeans 7.2, click on the Run menu, hover over "Set Main Project" then
click on the desired project.

Create the RobotDrive and Joystick objects

1
2 package edu.wpl.first . wpilibj.templates;

wpilibj.Joystick;
wpilibj.RobotDrive;

wpilibj.SimpleRobot;
wpilibj.Timer;

public class RobotTemplate extends SimpleRobot {

RobotDrive chassis = new RobotDrive(l,
Joystick leftStick = new Joystick(l):

Lo B = W LD O

Joyatick rightStick = new Joyastick(2):

To use components on the robot such as motors, joysticks and sensors you must create objects for
each of them. In this case we are using two Joysticks and a RobotDrive object that handles the 2
Jaguar controlled motors in our robot base.

1. To use these objects you need to add import statements to the start of your program

that tells Java that you are going to use those objects and the classes are defined as part
of WPILib. A shortcut to adding these import declarations is to start typing the name of
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the class where you are using it (step 2) and before it's complete, type ctrl-space. This
will complete the name automatically and add the import declaration if necessary.

2. Add the declarations to create the RobotDrive object with the 2 Jaguar speed controllers
connected to PWM ports 1 and 2 on the first digital module (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).). Also the two joysticks connected to USB channels 1 and 2. You can reorder
the joysticks in the driver station when they are plugged in.

Fill in the autonomous part of the program

=] pukblic vold antonomons= () {

32 chassis.setSafetyEnabled(false) ;
33 chas=sis.drive (-0.5, 0.0}

34 Timer.d=lay (2.0) ;

35 chassis.drive (0.0, 0.0);

36

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 delays for 2.0 seconds while the robot
continues to drive at half speed. After the delay tell the RobotDrive object to stop (drive 0.0 speed
forward).

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.

Fill in the teleop part of the program

21

@ public volid operatorControl() {

23 chassis.setSafetyEnabled(true);

24 while (isOperatorControl{) && isEnabled{)) {
25 chassis.tankDrive({left8tick, rightStick):
26 Timer.delay(0.01);

27 }

28 }
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The teleop part of program turns motor safety back on. This will cause the robot to stop driving if
the program were to stop running for any reason since the code would stop updating the motor
speeds. Then it loops with the RobotDrive object providing tank steering with the two joysticks. The
loop continues until the teleop period ends.

Inverting Motors

) T =4
I

chassis.setInvertedMotor (RobotDrive.MotorTyvpe . kR=arl=eft, true):;
chassis.setInvertedMotor (RobotDrive. MotorTyvpe . kFrontLeft, true);

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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Running the program on the robot

Once the program is finished and NetBeans is configured the program can be run very easily.
There are a few things you should know about running the program immediately after flashing a
new image onto the cRIO that are described here.

Running the program

|| MyRobotProject
™ i <defaultcont.. ¢| o0 o D B6-CH-

Pojects Dewiopment | ks | Servies | T hobertempice s |
v A% GearsBoiwRobot - ) : :
v [ src Source History 2 - ® o L R =

¥ =] buikd.xmil B o . )
v EL MyRobotProiect i package edu.wpil.first.wpilibj.templates;
¥l src 4 =z import edu.wpi.first.wpilibj.Joystick;
¥ [ edwwpifirstwpilipj. emplates 5 import edu.wpi.first.wpi .':b] -RebotDrive;
21 chogTemplate laa ] import edu.wpl.firet.wpllibj.SimploRobot;
= PRt T import edu.wpi.firet.wpilibj.Timer;
& build.xmi B
&% NE‘[WDI’F’._TE‘.HES_E.D -3 public class RobotTemplate cxtends SimpleRobot
" - il
F 5 RobotBuilder 11 RobotDrive ch = pew RobotDrive{l, 2);
12 Joystick lef new Joystick(l);
L] Tnwvakirk »inh ek ® new Tnvakicskri 3

Make sure the program is set as the main program, indicated in bold in the left pane (see
instructions in the previous article). To run the program simply click on the green right-facing
triangle. When you do this you'll see messages about the program building in the "Output" window
(usually at the bottom of NetBeans). Then the robot reboots, and the program starts. These steps
with their associated messages are shown below.
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Getting ready to transfer the program to the robot

Versioning Output |l.'.'utput ' ]

MyRobotProject (deploy,run)

Expanding: /Users/brad/NetDeansProjecte/MyRobotProject/euite/MyRobolProject 1.0,
Moving 1 f£ile to fUsers/brad/NHelBeansProjects/MyRobotProject/suite

Moving 1 file to fUsers/brad/HelBeansProjects/MyRobotProject/suite
Deleling: /Users/brad/HelbDeansProjectes/MyRobotProject/image.suite.api
Host 05: Mac 05 X 10.8.2, 10.8.2

Host JVM: Java HolSpol(TM) E4-Bit Server VM 20.10-b01-428

Target IP: 10.1.90.2

Hetwork interfaces on hoast:
enl: address: 10.1.90.100 netmask: 255.255.255.0 <--- on zobot's subnet
enl: address: 130.215.48.117 netmask: 255.255.248.0

Sending local file image.suite

[eRIO] [OTA Serwver] *4+essssss REBOOTING cRIO #*esesssis

[=RI0]
Waiting for cRIO Lo reboot (1s)
Haiiine Ffar ~BTA A rabhandk i Tal

NetBeans verifies that there is a network interface on the development computer that is on the
same subnet as the robot. In this case since we have set NetBeans and the robot to Team 190,
then NetBeans notices that the development computer assigned IP address is 10.1.90.100 the
same subnet as the robot (10.1.90.2).

Transfering the program to the robot

2uh . 255, 248.0
Connecting FTP #10.1.90.2

ﬁ#nding local file i=age.suite

[cRIO) [OTA Sexver) *+*+#*+#+#+ REBOOTING cRID ##wswssss
[eR10)

NetBeans then uses FTP to send the program to the robot. You can see the IP address of the robot

(10.1.90.2) and it is transfering a file called image.suite, the default name for the program. Then
the cRIO is rebooted.

Getting started with Java Last Updated: 07-11-2016 Page 26



Getting started with Java

Rebooting the cRIO

I R R

7] =] [cRIO] [OTA Serwver] ***dddsssx REBOOTING cRIO **&ddddds
[cRIO]
Waiting for cRIO to reboot (ls}
Waiting for cRIO to reboot (2s)
Waiting for cRIO to reboot (3s8)
Waiting for cRIO to reboot (4s8)
Waiting for cRIO to reboot (58)
Waiting for cRIO to reboot (6s)
Waiting for cRIO to reboot (Ts)
Waiting for cRIO to reboot (8s)
Waiting for cRIO to reboot (9s8)
Waiting for cRIO to reboot (1l0s)
Waiting for cRIO to reboot (1lls)
Waiting for cRIO to reboot (12s)
[cRIO)
[cRIO] -> * Loading debug.o: debug
Debugging is up, target serwver mounted at ftsfs

It takes about 12 seconds before the cRIO has rebooted enough to start echoing status message in
the NetBeans Output window. You can see the NetBeans plugin counting the time as the robot is
rebooting. When it finally starts running again, the counting messages stop and are replaced by
status messages.

Important: the first time you run a program after reimaging the cRIO you'll see the counting
messages going on forever. This is because the OTA server (the robot code that handles rebooting
the cRIO) hasn't yet started. It gets downloaded with the first program you try to run, but it only
starts when the robot reboots. So if you just reimaged the cRIO you must manually reboot the
robot manually the first time you run a program to get the OTA server started, then subsequent
downloads with that image will work correctly. When you see the "Waiting for cRIO" messages
going well past 12 seconds, manually reboot the robot and everything should start working
properly after that.

Robot program is now running

After a number of status messages you should see an announcement from the OTA Server that it
is running. You might also see some messages indicating that the "Default robotInit() method is
running" and "Default disabled() method is running". This tells you that your program hasn't
supplied your own implementation of these methods in the SimpleRobot main class. This is not
important and would only be a problem if you thought that your program was overriding those
built-in methods.
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You can now test your robot program by enabling the robot in either teleop or autonomous
modes using the Driver Station. You might see additional messages in this window if your program
throws an exception or if you have some debug printing.

Caution: when testing a robot be sure that it is on blocks and the wheels are free to turn. This will
prevent the robot from driving away from you in case there are programming errors.

If you've programmed a robot with this sample program it can be tested at this point. Set the robot
in Teleop mode and verify that the joysticks control the motors. You can operate the left joystick
and verify that pushing forward operates the left side motor(s) in the forward direction. If the left
joystick operates the right motors then either the joysticks need to be swapped or the PWM cables
going to the speed controllers. Pulling the joysticks back the motors should operate backwards. If
the motor directions are reversed look for the setinvertedMotors() method on the RobotDrive
class to invert the direction of one or more motors.

Verify that the autonomous program works by setting the robot into Autonomous mode and the
robot should drive forwards for 2 seconds.
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Debugging a Robot Program

Debugging the robot program is slightly more complex and can't be used during the competition
matches, but can be a very helpful technique for troubleshooting issues with a robot program.
Debugging allows you to stop, start and step through the execution of a program and view the
values of program variables as you do so. To debug an FRC Java program, first the program has to
start, and then you must attach the NetBeans debugger to the running program.

Placing a Breakpoint

i@ pukblic vold antonomons ()

34 chassis.setSafetyvEnabled (false) ;
O chassis.drive(-0.5, 0.0);

36 Timer.delay (2.0);

Place a breakpoint that you expect to hit by clicking in the gray area to the left of the desired
source code line. A breakpoint will cause the code to pause execution when it is reached, allowing
the user to view variable values before either resuming execution or stepping through execution
one line at a time. You can additional breakpoints in this step if desired.

Running the program in Debug Mode

R 1m (3

Make sure the program is set as the main program (it will be shown in bold in the left pane, see
here for instructions), then click the Debug button in the toolbar.
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Wait to connect the Debugger

Output % | Variables | Breakpoints |
RobotTemplateDemo (deploy,debug-run) #2 = | Debugger Console =

FF

[cRTIO]

[] [cRIO] [Sguawk VM] Version:
3 [eRIC] [Sgquawk VM] File SQUAWE DEEUE ENABLED found,
%& Failed to esteblish connection with VM: Connection refused:
[cRID] Listening for connection from proxy on serversocket://:-Z800

to connect to VM on socket://10_.0_.3_Z:-2800

2011 FRC, Mow 5 2011, 14:-34:13
starting sguawk in debug mode. . .
connect — trying again in 5 secor

Trying

Established connection to VM (handshake toock 13ma)
[cRID] FPEA Hardware GUID: 0xl1394fedclfeb4Zectdllel

$## Excluding compile: com.sun.sgquawk.SymbolParser::getSignatureTypelt

Wait until the output window displays “Waiting for connection from debugger on
serversocket://:2900". This is when the program will try to connect to the debugger.

Attach Debugger

=)

-
0 Attach
Debugger: :Ela'u'a Debugger (IPDA) -
Connector: :Sﬂdﬂﬂmtﬁtﬁ (Attaches by socket to other WiMs) -
Transport; dt_socket
Host: localhost
Port: 2900
|| Timeout [ms]:
[ QK ] [ Cancel ] [ Help ]

[ =

Select the Debug menu from the top of the screen and click "Attach Debugger". Make sure the
debug options match the ones shown in the picture, then click OK.

Getting started with Java Last Updated: 07-11-2016 Page 30



Getting started with Java

Debugger Connected

...age| @& RobotTemplate.java = @& Subsystem1.java ﬁl @& Subsystem2.java ﬁ| @& Robot.java... E‘j E @

Projests | Files | Services | Debugging | =
o {53 'edu.wpi. first.wpilibj. templates, RobotTemplate - main' running O || source | History | ~ 5 - | g &L ,5'; | 4 Ak, R | o oE | @ = | #: _=
e {8} 'FRCDriverStation' running i} L i
----- @ 'Server Incoming Stream Monitor Thread' running o 3z T
o @ "Write Manager Thread' running o @ public void autonomous() {
34 chassis.setSafetyEnabled (false) ;
al| | chassis.drive (0.5, 0.0);:
36 Timer.d=lay (2.0); L -
37 chassi=s.drive (0.0, 0.0);
38 i
€ 1 | b
- Find: | toliWord - | 5L Previous| | Next | [ Match Caze [ | Whole Words @ ®
@ % 2 [ of [BF) ¢&
& &) OQutput | Variables % | Breakpoints | =
)
Navigator | El|| &5 | MName Type Value ii!
:Members View v: <Enter new watch> E] E] o
B@) RobotTemplate :: SimpleRobot Mo variables to display because ther E] E]
- (3 autonomous()

When the debugger completes the connection, Netbeans should automatically switch the left pane
to the Debugging tab and display the running tasks. The bottom pane will switch to the Variables

tab which displays variables currently in scope.

Run to Breakpoint

Projects | Files | Services | Debugging | = ...age| @&' RobotTemplate. java $| @&' Subsystem1.java ﬁl @&' Subsystem?2.java $| @& Robot.java... E‘EEJ @

B@ ‘edu.wpi. first.wpilibj. templates. RobotTemplate - main' at line breal [ m History | -5 - | Q& 5;;:;;; | &L | G5 wE | ® | | @z _s

i.[] RobotTemplate.autonomous:35 3E

public void auntonomons () {
chassis.setSafetyEnabled (false);
chassis.drive{-0.5, 0.0});

[ simpleRobot.startCompetition: 130 @
[] RobotBase.startApp: 164 34
Hidden Source Calls =

@ 'FR.CDriverStation' running o 36 Timer.dslay (2.0);
: @ 'Server Incoming Stream Monitor Thread' running m 37 chassis.drive (0.0, 0.0); L=
o @ "Write Manager Thread' running m 38
39 } 57
4| (1 | [ ll ul | v
- Find: | toliWord - | 5L Previous| | Next | [ Match Caze [ | Whole Words @ ®
O [TB) &2
@B a6 8 B OQutput | Variables % |Breakpoints | =
Navigator 22 | Bl|| 5 | Name Type Value E‘
:Members View v: <Enter new watch> D E] o
Bﬁ) RobotTemplate :: SimpleRobot = > this RobotTemplate D #5 D
U aub}n:}m;us{; 0 [ & chassis RobotDrive D #6 E]
- (O operatorControl E7 ) _
; B chassis : RobotDrive ®|EﬂSth Joystick D =7 D
Eﬁ leftStick ¢ Joystick ¥ | E @ rightStick Joystick D #3 E]
t.B rightstick : Joystick ) static [J )
L Inherited D E]

To reach your breakpoint, you may need to connect the Driver Station and enable the robot in the
appropriate mode (autonomous, teleop, etc.). When the program reaches a breakpoint, the
execution will be paused, the line of code will be highlighted in green, and the Variables tab will be
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populated with the variables currently in scope. To see all the variables, you may need to expand
the tree.

Control Program Execution

0000000
200 & &= &

After you have reached your breakpoint you can now control the flow of program execution using
the buttons in the toolbar or their associated keyboard shortcuts:

1. Finish Debugger Section (Shift+F5) - Terminates the code and closes the debugging
connection

2. Pause - Pauses program execution at the current point

3. Continue (F5) - Resumes program execution. The program will execute freely until it

reaches a breakpoint or is paused.

Step Over (F8) - Steps through one source line, stepping over any method calls.

Step Over Expression (Shift+F8) - Steps through one method call in a source line. The

value of the method call can then be viewed in the Variables window.

6. Step Into (F7) - Executes one method call in a source line. This will step down into the
method.

7. Step Out (Ctrl+F7) - Executes one source-line. If the line is part of a a method, executes
the rest of the method and returns to the caller.

vk

You can also set or remove breakpoints while the program is running or stopped at a breakpoint.

Using NetConsole for debugging

Code can also be debugged by using System.out.print statements and receiving them with either
the NetBeans console or with NetConsole (note: do not try to use both simultaneously, only use
Netbeans OR the NetConsole at one time). For more information on using NetConsole see here.
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Java conventions for objects, methods and
variables

Creating objects that are connected to the cRIO in Java

94 0 Gyro headingGyro = new Gyro(l):;

a5 =

96 o DigitallInput limitSwitch = new DigitalInput (2,3);
a7 s

98 9 double heading = headingGyro.getingle () .

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".

Creating operator interface objects in Java

101 Joyastick stick = new Joystick(l):
1lo2
103 double =speed = stick.getX():

1

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".
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Class, method and variable naming

Type of name Naming rules Examples

Class name Initial upper case letter then camel case Victor, SimpleRobot, PWM
[mixed upper/lower case) except acronyms
which are all upper case

Method name Initial lower case letter then camel case isAutonomous, getAngle
Member variable “m_" followed by the member variable m_deleteSpeedControllers,
name starting with a lower case letter then =~ ™_Sensitivity
camel case
Local variable Initial lower case targetAngle

Module ordering and numbering

Physical | Module 8-slot cRIO 4-slot cRIO
Slot number
Number | In your
program
1 1 Analog Module 9201 Analog Module 9201
2 1 Digital Module 9403 Digital Module 9403
3 1 Solenoid Module 9472 | Solenoid Module
9472
4 2 empty Any module type
2 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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Accessing and Using the Javadocs

One of the primary sources of documentation for the WPILib) code is the Javadoc documentation
generated from specially formatted comments embedded throughout the code. This document
will explain what it contained in these documents, how to access them and how to connect them
to NetBeans when developing code.

Overview of Javadoc

Javadocis a tool used to generate HTML documentation from Java source code. This
documentation contains summaries of classes and methods, descriptions of parameters and
return values, information about deprecated classes and/or methods and details about hiearchy of
classes.

F- .
inding the Javadoc
|| . il
@\“}"I 3 L-':‘Tlp-.ﬂ.e; + Lol Disk(C:) » Users » kotonnos v sunspotfrosdk » doc ¢ javedoc » w | 43 || Seorch javado B
Crganize = & Open - Shese with Busn Hew folder = N
T Fawvorites
BB Deslop cam
# Downloads wdu
. Recent Places jeva
e
¢ Librares e
=] Documents tests
@' Muzic W alelaverdrame biml
| Pictures ¥ allclisei-nolamehiml
Subrverson ¥ constast-vahies bl
B video: ¥/ deprecated-list html
¥ help-doktml
1 Computer W/ index.html 13263 345 Pl Firedox HTHIL B
Bl Local Disk (S ¥ index-alliktmi
¥ overaew-framehbml
hrt=F ¥ ovensiew-summany.htm|
3 8] oveniew-tree htm
e W pacicage-list
o Pacjects Dlin a0l d | stylesheetioss E
F % Teansher (\\first 4503 |
o Departrents (i
6 Network
inegdex. ami Diate madified: LE/2013 305 P Date created: LL/26/2002 10n40 AR
" Firefou HTIL Do Sices 140 KB

The Javadoc documentation for WPILibJ is installed with the FRC plugins. To locate the Javadoc,
browse to your User folder (on Windows 7 this is C:\Users\*Username¥), then browse to
sunspotfrcsdk/doc/javadoc. Double click on the index.html file to open it in your default
webbrowser.
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Navigating the Javadoc

2013 FRC Java AP

M) Classes o
-

Fackages
comni o

«£om sum cide 180

; Mt 115N [Pme
; e 118 urkc
e i

Com sun clde na

com sun ¢ kde jna plr
£ o sum ¢ ke uli

o Sun ¢ e ulil [2me

All Classes
AbsiracthirtearkTabieEmryS o
Ahsraciietvork Tahe ErryEinne T isteneddanager

ALIELIAS
ADELIAS 20 8
AOKLIAS B0 Aves

MOKLI4S 0 DataFommal Range
MCalnEton

Mipzatonta eplon
AizrdnlnedP fag s

A Channe

AnaegOBullen

Ana o Wadile

AnainaTIner
AnaingTroneroutpul

° | BT Package Class Use Tree Deprecated Index Help o
b

FAAMER NG FRAMER

2013 FRC Java APIL

23 FRC Jova APT

Java ME library
jaraio Prarvides chasses for inpot and cutpet through dat streams.
jaralang MIIF Profike Languape Classes included Gom Java I Standard Edisan
javalang el Pravides sitpgo for weak sefesenices
- | |inxaut] Contains the collection classes, and the daie and time facilites.
= | | javax. microedition.in Classes for the Gemerie Connection famework.
£ | | javas. o i ried it it Thee M packige defini Mobile | Dievaer Prafile asd the wleractsans berween the agplseatsen mnd the ssvironsent = which the aggleaten ru

javar microedition.rms

The Maobile Information Device Profile provides a mechanism for MIDets so persistemby store data and laser retrieve it

WPILib.J

e

fom.niTio

el i st wpilib

The WPI Robotics hibrary {WIILibJ) s a st of Java classes i mperfoces 80 the Bardware 1n the FRE control systerm and you robot.

addiwpi frstwpdlib buttons

edu wpi first wpilibj camera

Provides classes for interfacing to the camem.

adw i First wpilibj can

el st wplib comisand

adu wpi first wpilibj. compsunication

Provides classes for communicatieg with the driver sutice and synchroaizing with C/C+ code.

eduwpi first wpilibi, fpza

The Javadoc HTML pages have 4 main components:

1. Package Browser - This pane is visible on all pages and allows for browsing to the page
for any of the packages in the API
2. Class Browser - This pane is visible on all pages and allows for browsing to the page for
any class in the API
3. Nav Bar - This bar is visible at the top of every page and allows for browsing to a few
main overview pages
4. Main Display - This is the portion of the page that changes to display the appropriate
information for each level of the Javadoc
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Linking the Javadoc to the Library in Netbeans

H Wlndm°z|p

=

1 E Bl 41 &

lal
o

Projects
Files
Favorites
Services
Action Items
Palette
Properties
Qutput
Navigating
Debugging
Profiling
Versizning
Other
Editor

Processes

Configure Window
Reset Windows

Close Window

Close All Documents

Ctrl+1
Ctrl+2
Ctrle3 ..age] @9 CameraTest.java m| @ 2013VisionSampleProject. himl ss‘ @ ArmDemoDescription. himl m| EI] RobotTemplatePanelVisual.java... E‘]E} @

i i - - >4 E oE | (@ = _=
Cules ouree | Hetory [[@ -+ | QB FE)G &% G20 0 s
Ctrl+6 &7 camera = AxisCamera.getInstance(): i nf the
Ctrl Shift-8 1] cc = new CriteriaCollection(): e the criteria for

cc.addCriteria (MeasurementType . IMAD MT 1, 500, &5535, false):

Ctrl+Shift+7 20 L N -

vy [

v @E public void awntonomous () {

p 73 while (isAutonomous () && isEnabled()) {

5 74 try {

75 ==

LT

’@ Declaration
Ctrl+0 E Exception Reporter

ﬁ Javadoc

T CSS Preview 7 | e

i C4| Image image =

CSS Style Builder .
Analyze Stack S=ccals o RIS won_cha_comnlh Smaen £xe

Ctrl+W

Close Other Documents

Documents...
Sun SPOT FRC Info

Shift+F4

| Q search (Ctrl+)

utput |Breakpoints |Searcl| “ ly Javadoc #

Ctrl+Shift+W :":=>§

du.wpi.first.wpilibj.image

iblic sbstract class ColorImage extends Image

Javadoc not found. Either Javadoc documentation for this item does not exist or there is no attached Javadoc to the JAR file containing this item:C:
UserskoconnorDocuments \azaleasource \WPILibJavaProgrammingtrunk WPTLb J\distVib wpilibj. jar

Attach Javadoc... o
-

It is also possible to access the Javadoc for a particular package, class or method from Netbeans.
To do this, first the Javadoc must be linked to the library:

8.

NousrwnN =

Click Window
Hover over Other to expand the menu

Select Javadoc to display the Javadoc window in the bottom pane
Highlight a class, method or package from WPILib

In the bottom pane, click the Attach Javadoc... link

In the dialog that appears, click Browse

Browse to the Javadoc folder *USER*\sunspotfrcsdk\doc\javadoc then click Add ZIP/

Folder

Click OK.

Accessing the Javadoc from Netbeans
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There are a few ways to use the Javadoc from within Netbeans:

1. Select the desired package, class or method name, right-click and select Show Javadoc.
This will launch your default web browser and navigate to the Javadoc for the selected
item.

2. Highlight the desired package, class or method name and click on the Javadoc tab in the
bottom pane (if this tab is not present you can re-add it as shown in the step above)

3. When using code completetion, hover over an item in the list and the Javadoc will be
shown.
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Beyond the Basics
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Your Second Program and beyond

By now you've learned how to code and deploy your first Java 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 Javadocs installed to USER\sunspotfrcsdk\doc\javadoc\index.html. 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 or 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 a custom version of the WPILib

source code

This document details how to build your own custom version of the WPILibJ library, then use that

library to build your robot program.

Verify Necessity

Verify that you truly need to modify WPILib before beginning. 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 extends the WPI class. This approach is often preferable to modifying
WPILib as it makes it much easier to integrate any updates to the libraries.

Unzip the WPILibJ project

@-;-v| . v Computer » Local Disk (C:) » Users » koconnor » sunspotfrcsdk » lib o »
L s i

COrganize « 7 Open - Share with - Burn Mew folder

‘v Favorites MName . Date modified Type Size
B Desktop + wpilibj.project 1/7/20134:06 PM  File folder
4 Downloads || networktables-crio.ar 1/3/2013 3:15 PM Executable Jar File 89 KB
1| Recent Places 1) networktables-crio.src.zip 1/3/2013 3:15 PM Compressed (zipp... 57T KB

| squawk.jar 1/3/2013 315 PM Executable Jar File 885 KB

w4 Libraries L] wpilibj.jar 1/3/20133:15PM  Executable Jar File 366 KB
3 Documents 1, wpilibj.project.zip 1/3/2013 3:15 PM Compressed (zipp... 1,404 KB
J”- Music 1) wpilibj.src.zip 1/3/2013 3:15 PM Compressed (zipp... 296 KB

You will want to base your custom WPILibJ project off the source included with the latest plugins.

Browse to the USER\sunspotfrcsdk\lib folder, then locate and unzip the wpilibj.project.zip file (Note
that the USER directory varies based on the operating system and name of the user, if necessary
you should be able to perform a search on your machine to locate the sunspotfrcsdk directory.)
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Open the Project

- .
E:J Open Project ﬁ
T= Look in: ) lib - ?’ ¥
. 2l Project Mame:
Recent Items Iﬁ. :
WPILib]
- Open Reguired Projects:
Desktop
g
My Documents
A N
Computer
=
u File name: C:\serskoconnor \sunspotfresdkYib wpilibi. praject Open Project
e Files of type:  project Folder -

Open Netbeans and select File >> Open Project. Browse to the sunspotfrcsdk\lib folder and select
the wpilib.project project, then click Open Project

Building the Custom WPILib

Projects % |Files | Services | =

= i s
- Build i
- .
E'El Clean and Build
P Clean !
: Run
Debug

You now have a copy of the WPILib) project in Netbeans. Make any code changes you would like,
then right click on the project and select Build.
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Building Robot Code with Custom WPILib

O Options &J

e — — :
Ly oy =) q
Gfap / @\ - =’Java 2 e
General Editor Fonts & Colors Keymap Java Miscellaneous
Action Items I Diff | Files | FRC Con

=

quration | Issue Tracking I JavaScript | Terminal | Versioning I Windowsl

(

Team Mumber: 3

[ Use Alternate SDK Location

C:/Users fkoconnor fsunspotfresdk Browse...
° Use Alternate WPILib] Library

=4 - .
Z:\serskoconnor\sunspotfrosdkMibywpilibi, project\distVib wpilibj.jar | || Browse... 3 o

[] Use Alternate Metwork Tables Library

C:fUsers koconner fsunspotfresdkflibfnetworktables-crio.jar

(s Iy

1. To build Robot programs using this custom WPILib]J library, open the Netbeans options
by selecting Tools >> Options.

Click the Miscellaneous tab on the top ribbon,
3. Then the FRC Configuration tab on the secondary ribbon.
4. Check the box next to Use Alternate WPILib] library and click Browse. Browse to your

custom version of the library (in sunspotfrcsdk\lib\wpilibj.project\dist\lib\wpilibj.jar if
you did not move it). then click OK.

N

Your robot projects will now build using your customized version of WPILibJ. If you have changes,
fixes or additions that you think would benefit the FRC community at large, please feel free to
submit them as patches via the Bug Tracker on the FIRSTForge WPILib project.
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