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CBC v.1

Å8 digital IO

Å8 10-bit analog inputs

Å4 servo outputs

Å4 PID motors with BEMF

Å1 TTL serial port

Å2 USB A ports

ÅUSB connection to PC

Å1 physical button

ÅIntegrated battery and charge 
system

ÅSpeaker & microphone

Å320 x 240 color touch screen

ÅRuns LINUX
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CBC and Cables
Power adapter

CB/PC USB cable

Create/CBC cable

CBC
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CBC (front ports)

Black button
black_button()

Boot/off button

(boots the CBC 

or shuts it down)

Motor ports 0 & 1
motor( <m>, <vel> )

mav( <m>, <vel> )

mrp( <m>, <vel> , <target> )

Digital ports 0-8
digital( <port> )

Motor ports 2 & 3

Servo ports 1 & 2 Analog ports 8-12

Floating analog 13-15
analog10( <port> )

Servo ports 3 & 4
enable_servos()

disable_servos()

set_servo_position( <s> , <pos> )
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CBC (rear ports)

Power lock dongle,

insert in serial port for 

charging and transport

USB connector for cable

to your PC (used for 

downloading your programs)

TTL level serial connector for

communications with Create

robot base

USB ports for camera and

future peripherals Charge port: use center positive,

13.5v DC at 1 amp charger
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CBC Main Power
Insert power lock dongle in serial port to 

fully power down system for charging and transport

Use paper clip or Botball screwdriver

to press recessed main power on button
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The CBC Update Process
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CBC Updates

ÅThe CBC is a brand new system, that first became 
operational in January 2009

ÅNew capabilities are being added to the CBC on a 
regular basis

ÅIn order to be able to use these new capabilities, 
you need to update the onboard software

ÅThis process involves placing a file called 
userhook0on a flash drive, and inserting it into 
the CBC
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Updating Firmware (1)

Å The firmware on your CBC may need to be updated

ï This is analogous to upgrading the ROM BIOS on a PC or upgrading 

firmware on a MAC, which as you may know is a process that cannot be 

interrupted once started

ï You must insure there is adequate power for the process to complete, so 

you are strongly urged to plug in your CBC power supply before

proceeding with an update 

ÅThe process takes about 5 minutes, so this a very serious consideration!

ï UNDER NO CIRCUMSTANCES INTERRUPT FIRMWARE 

UPDATE ONCE IT HAS BEEN STARTED

Å Continue to the next slide for the process

Å Once the process has been started, do not (un)plug the power supply (do not 

plug in the power supply once the process has started -- better to hope that the 

battery will last).
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Updating Firmware (2)
Å ONCE THE FIRMWARE UPDATE IS STARTED IT CANôT BE INTERRUPTED!!

Å Plug the power adapter into your CBC

Å Boot the CBC (push the recessed button for power on, if necessary, then 

press the (red) boot/off  button twice to start boot)

Å You should see this screen immediately                                                

while the CBC checks for its boot software

Å Then you should see this screen to indicate                                                    

the CBC is booting (if you get colored circles,                                               

press reset and try again)

Å Plug the flash drive containing the firmware                                               

update into a CBC USB port when this screen                                                      

first appears
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Updating Firmware (3)

Å Warning :  If  the firmware is in the root directory of a flash memory 

plugged into the CBC, the boot software will probably find it when you 

boot the CBC and so will start the update process

Å Know your flash drive!!

Å If the firmware upgrade fails, try it once more, then ask for help

ï ONCE THE FIRMWARE UPDATE IS STARTED IT CANôT BE 

INTERRUPTED!!

ï You will see the screen on the following slide at first and then the system 

will start showing its progress
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Updating Firmware (4)
When firmware update begins this screen briefly appears, and is then 

followed by update progress information such as given on the next slide

ONCE THE FIRMWARE UPDATE IS STARTED IT CANôT BE INTERRUPTED!!
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Updating Firmware (5)
While firmware update is in progress, you will see information like 

this on the screen

ONCE THE FIRMWARE UPDATE IS STARTED IT CANôT BE INTERRUPTED!!
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Updating Firmware (5)
Å ONLY when you reach the following screen is firmware update over!!

Å Now REMOVE THE FLASH DRIVE , press the boot/off             

button once to turn off the CBC
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Updating Firmware (6)
Kernel Update

Å A firmware update may also require doing a kernel update ïif this is 

needed you will be told!

Å After doing the firmware update and pressing the (red) boot/off button 

turning off the screen, you access the CBCôs special options menu by 

pressing on the CBCôs touch screen while booting the CBC
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Updating Firmware (7)
Kernel Update

ÅContinue pressing the screen until the 

special options menu appears
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Updating Firmware (8)
Kernel Update

Å Once the special options menu has loaded, press ñInstall updatesò

Å The system will install the kernel update from your firmware update and 

reboot
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Updating Firmware (9)
Kernel Update

Å Press ñInstall from USB flash driveò

ïThis is the CBCôs internal flash drive, not the memory stick you 

plugged in for firmware update
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Calibration
Å When the CBC reboots, the screen calibration routine will run

Å Do calibration carefully

Å If calibration is done incorrectly, you can fix it later by booting into special options 

and pressing "Restore Factory Settings", which will rerun the calibration program



© 1993-2009 KIPR 19

CBC User Interface

Å Programs, Vision, and Sensors

ï Programs

ÅAt present, to run a program, copy the file with main() in it to your 

USB flash drive and rename the file robot.c

ÅCopy any of your libraries the program uses to your flash drive

ÅMake sure the CBC is already booted, and then insert the flash drive 

into the CBC

ÅPress ñProgramsò to load your program and bring up the screen to 

ñCompileò and ñRunò it

ïThe camera configuration screen will come up when you press ñVisionò

ÅYou will need to install your Botball camera in one of the CBCôs 

USB  ports

ïThe sensor test screen will come up when you press ñSensorsò

ÅWe will be using this later

Å The remaining buttons are not working at this time
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Booting the CBC
Å The CBC is fully off if the power lock dongle is plugged into its serial port

Å To power on the CBC pull the dongle loose and use a small tool to press 

the recessed power button on the side of the CBC, then press the (red)  

boot/off  button twice to get the CBC to boot

ï During boot be sure you donôt mess with any motors you have plugged in   (will 

mess up port calibration)

Å When the CBC is on, pressing the (red) boot/off  button shuts down the 

main CPU and you will need 20-30 seconds to reboot

Å If boot is successful you will see a                                                       

message indicating ñBoot completeò                                                          

and that the CBC User Interface is starting 
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CBC Power Management (1)

Å Charging the CBC batteries works equally well whether or not the 

power lock dongle is plugged in

Å The CBC is best stored with the power lock dongle plugged in 

ï Plugging in the dongle turns off power to the CBC

ï At the end of the day, reinsert the dongle whether or not you are 

recharging

ï The batteries have several mechanisms to prevent overcharging, so it is 

safe to leave the CBC on charge overnight

ï Keep the CBC on the charger when you can; if the charge light goes out 

before batteries are fully charged, unplug the charger, give it a short rest, 

and plug it back in

ÅIf the batteries are fully charged, the light will go back out again 

quickly
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CBC Power Management (2)

ÅIf you plug the power lock dongle while the charge light is 

blinking, it will continue to blink after the charger stops 

charging, and even if the charger is unplugged!

ÅThis will not result in anything bad and the light will turn off 

the next time you turn on the CBC

ÅThe CBC can be plugged in to the power adapter or to the 

Create to for charging, BUT servos and motors will behave 

differently when the CBC is plugged into a charger (to the 

wall or Create) then it will when running off batteries.

ÅBest not to turn on motors or servos when the CBC is 

plugged into a charger
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KISS-C Software Package
Å The KISS-C software is ñdonation wareò

ï It is free and can be freely distributed and used for personal and educational 

purposes

ï If you like it and are looking for a tax deduction, please consider the KISS Institute

ï If you would like to use KISS-C in a commercial product, contact the KISS Institute 

about licensing

Å The latest version may be found at:

ï http://www.botball.org/educational-resources/

Å KISS-C is a C IDE that uses the standard Gnu C compiler (gcc) to produce the 

program to be run on the robot controller

ï Implements the full ANSI C language

ï Can drive the iRobot Create from your PC

ï Interfaces to the CBC 

ï Interactively guides hardware setup requirements

ï Provides an editor and on-line documentation

ï Provides an interactive environment with graphical simulator for testing and 

debugging
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Setting Up

ÅIf a CBC robot controller is being accessed,KISS-C can be 

used to produce the program for it to use

ÅThe KISS-C editor and robot simulator can be used 

whether or not a robot controller is connected

ÅPrograms can be checked for syntax errors such as typos 

from within the KISS-C interface

ÅTo check for logic errors you:

ïCan simulate execution of your program using KISS Côs built in 

graphical simulator for the CBC/Create, or

ïAttach a CBC controller and try running your program on it
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To Install KISS-C

ÅOn a Mac OSX (10.3 and higher)

ïDouble click on KISS-2.dmg file

ÅThe KISS-C folder can be placed in your Applications folder, or 
anywhere else convenient

ÅNote: keep the app and the library folders in the same KISS-C folder 
(programs you write can be kept wherever you wish)

ÅNote: KISS-C on the Mac makes use of the Apple Developer Tools (can 
be installed from the DVD that came with your OS or computer)

ÅOn Windows (XP and Vista)

ïDouble click on KISS-2.exe

ÅKISS-C will be added to your program menu

ÅA KISS-C shortcut will be placed on your desktop

ÅOn Linux (Ubuntu)

ïIf you are using LINUX -- you should know what to do (you may have 
to download and install some packages)!
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Set KISS-C to use CBC Target
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KISS-C Interface Should Now Be Active
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Simple Programs
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A Simple C Program

int main()

{

printf( "This is a C program \ n" );

}
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Step by Step Process
ÅUse the File menu .. New, or click on the Newshortcut button 

(upper left corner)

ÅType in the simple program for printing out a text string 

(change the text to be printed if you wish)

ïHint:  <Ctrl><Shift>=  (or <Ctrl>+) enlarges the font

ÅSave the file using the the File menu .. Save, or click on the 

Savebutton

ïThe file name prompted for can be whatever you want it to be (just 

remember it) ïthe directory where you save becomes the default 

directory for saving files

ÅCheck your program by clicking on the Simulatebutton

ïThis automatically saves your program and runs it if there is no error

ÅIf there is an error, you can use the Edit .. Goto Linemenu 

item to get to the problem

ï the error will be on OR before that line
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Working Directory

ÅThe default directory for saving files is where KISS-C will 

save a previously unsaved file unless you change the 

directory specification

ïFiles that have been previously saved will be updated by Saveand 

remain in their current directory

ÅThe default directory for saving files is established by either 

saving a previously unsaved file or by using Save As

ÅSimilarly, the default directory for loading files is the 

directory KISS-C most recently loaded from

ÅYour working directory is where you have files you are 

currently working on

ïYou usually want this to also be the default for loading or saving
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Simulating your Program

ÅTo simulate what your program does on the 

CBC simply click the Simulatebutton

ïYour program will launch a window on your 

PC to show your program results
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Note: Depending on your operating 

system, you may be able to change the 

default properties for the display 

window opened by KISS-C (i.e., to 

have a white background and black 

text).  For Windows XP or Vista, right 

click on the window title bar and 

select Defaults; subsequent display 

windows will use the new default 

values.  How and whether this can be 

done varies among operating systems.

Observing Results

Observed result
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Returning to KISS-C

ÅYou can resume your work in KISS-C even 

while you have a program running

ÅYou canôt simulate or download the 

program again until the current run is done 

(on Windows)

ïYou can work on another program
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The Program Explained
(it illustrates most C syntax)



© 1993-2009 KIPR 36

int main()
{

printf( "This is a C program \ n" );

}

Function Names

Every C program must have exactly one function named 

ómainô.  As a function, main returns a value, which by 

convention is an integer, specified by starting its definition 

with int .  The return value from main is only of potential 

use to the operating system, since when main has finished 

your program is done. Some systems may give a warning 

message if main does not contain a return 0;
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int main()

{
printf( "This is a C program \ n" );

}

Blocks of Code

The braces ó{ô and ó}ô act as a wrapper that 

contains a code block
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int main()

{

printf( "This is a C program \ n" ) ;

}

Function Calls

To call a function, just write its name and a set of

parentheses.  If there are any arguments, put them in

the parentheses, separated by commas.  Note that unlike 

printf , main has no arguments, but you still have to 

include the parentheses.printf is a function made 

available to your program by KISS-C.
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int main()

{

printf( "This is a C program \ n" ) ;
}

Terminating Statements

All Cstatements end with a ó; ô

Most statements are either a function 

call (like this printf() ) or an 

assignment statement.
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Programming Process
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How to Program

Å Think about and explicitly state goal

- Verbalizing the goal will help you to understand and refine it.

Å Collect Requirements:

ïIdentify ñspecsò  or specifications ïthose things that are to be done (independent 

of solution method)

Å Break large goals down into smaller sub-goals

ï Break goals down to smaller parts until each part is easy to think about as a set of 

program statements.

Å Develop:Iterate and refine until done:

ï create a small part of the overall program

ï Be sure to document!

ï test syntax

ï test functionality/logic

ïWhen it works add the next part
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Exercise #1a: Step by Step

Å Goal: Create a program that prints your name on the screen.

Å Start KISS-C, choose the CBC target, and click the Newbutton 

Å Type in a program that prints your name and save it

Å Check your program by clicking on the Simulatebutton

Å If there is an error, KISS-C reports the line numbers where it is 

encountering problems

ïUsually, you need to address the first error before anything else

ï You can use the Edit .. Goto Linedrop down menu to get to the problem

ï Note: the error occurs on OR before that line

Å Once debugged, run your program by clicking the Simulatebutton

ïClicking on Simulate automatically saves the most recent version of your 

program (even if there is an error in it)
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Debugging: Syntax & Logic

ÅC syntaxis prescribed by a formal grammar that provides 
the construction ñrulesò for C programs

ïWhen you press the Simulatebutton, KISS-C checks to make sure 
your program is legal

ïIf you have a syntax error, it gives an error message

ïThe line number of the error message indicates where KISS-C 
realized something was wrong

ïThe actual typo is on that line or before

ÅC logic (or semantics)determine the interpretation of a 
statement

ÅThe program will do what you tell it to do, not necessarily 
what you meant for it to do

ÅFixing program syntax & semantics is the major part of the 
exercise programmers call ñdebuggingò
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Exercise #1b: Experiment a Little

ÅTry adding a second printf() statement to your 
program (pay close attention to the syntax, 
particularly the terminating semi-colon needed by 
each statement)

ÅRun your revised program (Simulatebutton)

ÅModify your program by leaving off ñ\ nò for the 
first printf()
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What's Being Simulated?

ÅThe CBC target represents the 
CBC robot controller

ÅPrograms written for the 
simulator will also work on the 
CBC hardware

ÅPrograms written that make use 
of Create commands (coming up 
soon), will be visualized on the 
simulator, and will have similar 
behavior when downloaded to a 
CBC connected to a Create

CBC

Create
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Built-in CBC Functions 

ÅThe CBC target has lots of built-in functions -- special 
capabilities, written by other people, that you can use in 
your programs,

Å printf is an example of such a function.

Å sleep is another such function. sleep pauses your 
program for however many seconds you give as an 
argument, e.g.,
ïsleep(5); pauses your program for five seconds.

Åmsleep does the same thing, but pausing for 
milliseconds, e.g., 
ïmsleep(250); pauses your program for 250 milliseconds (or 

1/4 of a second).
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Exercise #2

ÅOpen your program from exercise #1 and save it 
(use the File .. Save Asmenu item) in a file called 
exercise2.c

ïSo you donôt overwrite your exercise1.c file!

ÅAdd some additional print statements to your 
program, but use sleep or msleep statements 
in between the printf statements, e.g.;

printf( "Hi " );

sleep(3);

printf( "there." );

ÅClick on the Simulatebutton to see how your 
program behaves
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More Built-In Functions

ÅkissSim_init :  opens up a graphical simulator of the 

CBC and the Create robot base. This function takes 4 

arguments -- a simulated world and the X, Y and Ū of the 

initial position of the robot in the simulated world, e.g.;

kissSim_init(BB09WORLD,151,32,1.5708);

ïA Ū (radian measure) value of 0 has the robot pointing east, /́2 south

ï Important : you need to close out the graphical simulator before 

resuming your work in KISS-C

ÅOtherwise your program, seemingly mysteriously, wonôt compile!

Å kissSimPause :  this pauses the simulation until the user hits 

the space bar, e.g.;

kissSimPause();
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More Built-In Functions (2)

Åcreate_connect : connects the CBC to the Create 
robot base, e.g.;

create_connect();

Åcreate_drive_straight : causes the Create to move 
at a given velocity (measured in mm per second), e.g.;

create_drive_straight(200);

ÅThe speed range is -500 to +500

Åcreate_stop : causes the Create to stop moving, e.g.;
create_stop();

Åcreate_disconnect : disconnects the CBC from the 
Create robot base, e.g.;

create_disconnect();

Åcreate_sensor_update : updates the Create's sensor 
values and makes them available to the CBC, e.g.;

create_sensor_update();
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Exercise #3

Å Open up a new file in KISS-C, save it as exercise3.c

Å Write a program that:

1. starts up the graphics simulator window,
Å Hint: use kissSim_init(BB09WORLD,151,32,1.5708);

2. connects to the Create,

3. drives straight at 200mm/second,

4. sleeps for 10 seconds,

5. stops the Create,

6. disconnects from the Create, and

7. pauses the simulator

Å Click on the simulate button to see how your program behaves.

ï Read the on-screen instructions when the graphics window comes up.

ï You may have to click on the graphics window before it will listen to 

your keyboard
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Exercise #3:  Example (1)

int main()

{

kissSim_init(BB09WORLD,151,32,1.5708);

create_connect();

create_drive_straight(200);

sleep(10);

create_stop();

create_disconnect();

kissSimPause();

}

This line of the code creates the simulator window, and brings up this help 

screen.  Select the kissSim: BB09 Game Worldwindow by clicking on 

it, and then press the space bar to get to the next screen.

kissSim_init(BB09WORLD,151,32,1.5708);
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Exercise #3:  Example (2)

int main()

{

kissSim_init(BB09WORLD,151,32,1.5708);

create_connect();

create_drive_straight(200);

sleep(10);

create_stop();

create_disconnect();

kissSimPause();

}

Your program has not yet advanced, but now you can see the world.  Note that the 

gray background indicates that your program is paused.  The simulator always starts 

with your program paused. Press the space bar to start your program running.

kissSim_init(BB09WORLD,151,32,1.5708);
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Exercise #3:  Example (3)

int main()

{

kissSim_init(BB09WORLD,151,32,1.5708);

create_connect();

create_drive_straight(200);

sleep(10);

create_stop();

create_disconnect();

kissSimPause();

}

Your program has started. The PWR light turns yellow indicating that the Create is 

connected to the CBC and in Safe mode (orange indicates that it is in Full mode).  

The ADV light turns green (default setting when the Create is turned on).  Within a 
millisecond, your program has reached the sleep statement.  The                          

robot continues moving forward until the 10 seconds are up.

create_drive_straight(200);
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Exercise #3:  Example (4)

int main()

{

kissSim_init(BB09WORLD,151,32,1.5708);

create_connect();

create_drive_straight(200);

sleep(10);

create_stop();

create_disconnect();

kissSimPause();

}

The PWR light turns green indicating that the Create is disconnected from the CBC.  

The bottom wall has turned red indicating that the robot has collided with the wall (note 

that the robot has gone part way through).  The background has turned gray because 

your program is paused.  Hit the space bar to unpause (which will exit the               

program and close the graphics window).

create_disconnect();
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CBC Simulator: Create Sensors
Å Two simulated touch sensors 

correspond to the left and right 

front bumper on the Create module

ï gc_lbump and gc_rbump

get the current sensor values 

for the bumpers when 
create_sensor_update()

is called

Å If the simulator detects the robot 

running into an obstacle 

(graphically, a blue line), the 

appropriate sensor becomes 

pressed and the obstacle changes 

color

ï Clicking on the L or R key 

will activate/deactivate the 

bumpers

Å Note that in the simulation the 

robot will go right through the wall 

unless your program tells it to do 

something else!
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CBC Simulator: Sensors & Motors
Å The simulator also provides 

controls to set simulated values for 

digital and analog sensors

ï Digital sensors are 

activated/deactivated by 

pressing a number key, 

buttons by an arrow, letter, or 

period (for CBC black button)

ï Analog sensors are changed 

by using your mouse (click 

and hold) to drag a thin red 

settings bar right or left

Å If Create motor commands are 

used, the simulator moves the 

simulated robot in a manner 

corresponding to the commands

Å For non-Create motors, current 

motor values set by your  program 

are displayed


