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Å BeagleBoards and BeagleBones are inexpensive web servers, Linux 
desktops, and electronics hubs that include all the tools you need to 
create your own projectsðwhether it's robotics, gaming, drones, or 
software-defined radio. This webcast will go over some of the recipes 
in the BeagleBone Cookbook that go beyond BeagleBone Black for 
connecting and talking to the physical world with this credit-card-sized 
computer. 

 

Å In this webcast you will learn: 

 
ï What is BeagleBone Black? What can you do with BeagleBone Black? 

ï What basic skills will ñBeagleBone Cookbookò help me develop? 

ï What are some other BeagleBoards coming out, including SeeedStudio 
BeagleBone Green, SanCloud BeagleBone Enhanced, BeagleBoard.org 
BeagleBone Blue and BeagleBoard.org BeagleBoard-X15 

ï What recipes will work with these other boards and how do I apply them? 
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All you need is in the box 

Proven ecosystem from prototype     

to product 

Truly flexible open hardware and 

software development platform 

BeagleBone Black ï the most flexible solution in open-source computing 

ÅReady to use 

ÅUSB client network 

ÅBuilt-in tutorials 

ÅBrowser based IDE 

ÅFlashed w/Debian 

ÅFast and flexible 

Å1-GHz Sitara ARM 

Å2x200-MHz PRUs 

Å512-MB DDR3 

ÅOn-board HDMI 

Å65 digital I/O 

Å7 analog inputs 

ÅSupport for numerous 
Cape plug-in boards  
http://beaglebonecapes.com  

~$50 

http://beaglebonecapes.com
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Boot  

Button 

Reset Button 

LEDS 

10/100 Ethernet 

DC Power 

USB Client 

Serial  

Debug 

USB Host 

microHDMI 

microSD 
Expansion slot for 
additional storage  

4-GB on-board 

storage using 

eMMC 
ÅPre-loaded with 

Debian Linux 
Distribution  
Å8-bit bus 

accelerates 
performance 
ÅFrees the microSD 

slot to be used for 
additional storage  
for a less 
expensive solution 
than SD cards 

1-GHz Sitara 

AM335x 

ARM® 

CortexÊ-A8 

processor 

Easily connects 

to almost any 

everyday 

device such  

as mouse  

or keyboard 

512MB DDR3 

Faster, lower power  

RAM for  

enhanced user-friendly 

experience 

Provides a 

more 

advanced user 

interface and 

up to 150% 

better 

performance 

than ARM11 

Connect 

directly to 

monitors  

and TVs 

Development interface 

and directly powers 

board from PC 

Expansion 
headers 

Enable cape hardware 
and include: 
Å65 digital I/O 
Å7 analog 
Å4 serial 
Å2 SPI 
Å2 I2C 
Å8 PWMs 
Å4 timers 
ÅAnd much much more! 
 

Power Button 

Money saving extras: 
ÅPower over USB 

ÅIncluded USB cable 
Å4-GB on-board storage 

ÅBuilt-in PRU microcontrollers  
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digitalWrite() 

http://beagleboard.github.io/bone101
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Å Medical analysis, assistance and 
information management 

Å Home information, automation and 
security systems 

Å Home and mobile entertainment 
and educational systems 

Å New types of communications 
systems 

Å Personal robotic devices for 
cleaning, upkeep and 
manufacturing 

Å Remote presence and monitoring 

Å Automotive information 
management and control systems 

Å Personal environmental exploration 
and monitoring 

 



Å99 recipes covering 

ïBasics 

ïSensors 

ïDisplays and outputs 

ïMotors 

ïInternet of things 

ïKernel 

ïReal-time I/O 

ïCapes 
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http://beagleboard.org/cookbook


ÅGain familiarity with electronic components you can 

integrate 

ïSensors, displays/lights, motors, networking and more 

ïQuick success with known-good recipes 

ïGo all the way to making your own PCB 

ÅBuild confidence working with a Linux system 

ïGet the guided tour 

ïWork with high-level languages like JavaScript and Python 

ïUtilize Linux networking capabilities 

ïGet introduced to working with real-time and kernel patching 

ïGain exposure to related industry tools 

 

 

 

9 



10 

In 2008, BeagleBoard.org 

introduced the world to 

personally affordable open 

computing with the original 

BeagleBoard, spawning 

countless want-to-be 

designs inspired by open 

community collaboration 

In 2010, BeagleBoard-xM 

provided extra MHz and 

memory, without extra cost 

In 2011, BeagleBoard.org got 

down to the bare bones and 

a single cable development 

experience with the original 

BeagleBone at under $90 

In 2013, BeagleBone Black 

again brought developers 

extra MHz and memory, 

restored the HDMI and all at 

a price below $50! 

Now, BeagleBoard-X15, 

updates the full-featured 

BeagleBoard line for 

those wanting everything 

Fanless open computer 

 BeagleBoard 

Mint tin sized 

BeagleBone 



ÅThird party product 

that licenses use of 

logo 

ÅVerified to run 

BeagleBoard.org 

software image 

ÅOpen hardware design 

materials 

ÅTargeting new 

applications 
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http://beagleboard.org/logo


ÅAvailable now 

ÅCompared to Black 
ïRemoves HDMI 

ïAdds Grove connectors 

ÅAffordable and great for 
quick-connect to I2C 
and UART sensors 

ÅSCL = P9_19 
SDA = P9_20 

ÅTXD = P9_21 
RXD = P9_22 
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http://beagleboard.org/green


ÅTo be released soon 

ÅCompared to Black 
ïAdds RAM to 1GB 

ïEthernet to 1Gbit/s 

ïAdds IMU, barometer, 
temperature sensors 

ïAdds WiFi/Bluetooth via 
daughterboard 

ïAdds 3 USB ports 

ÅFor those that want all 
the bells and whistles, 
but still BeagleBone 
compatibility 
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http://beagleboard.org/enhanced


ÅTo be released May 2016 

ÅCompared to Black 
ïRemoves cape headers, 

HDMI and Ethernet 

ïAdds wireless connectivity 

ïAdds battery support 

ïAdds DC and servo motor 
control 

ïAdds IMU and barometer 
sensors 

ïAdds CAN and several 
quick expansion 
connections 

ÅOpen robotics education 
solution 
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http://beagleboard.org/blue


ÅTo be released Feb 
2016 

ÅCompared to Black 
ïSimilar Debian Linux 

distribution 

ïNo cape interface 

ïPRUs 

ïMany more cores 

ïMany more I/Os 

ïLots more connectivity 

ÅThe ñwhat ifò machine 
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High performance SitaraÊ  

AM5728 processor 

Å1.5GHz ARM® Cortex®-A15 for 

processing and user interface 

Å750-MHz C66x DSP for analytics 

ÅQuad core PRU and dual core 

Cortex-M4 for real time control 

ÅVideo and Graphic acceleration 

DDR3L 
2GB 

eMMC 
4GB 

2x Ethernet Ports 
Gigabit 

eSATA 

HDMI 

12V DC Power 

Power button 

TPS659037 
Power  
Management IC 

Reset button 

Bottom side 
µSD card slot 
Micro USB 2.0 slave 

USB3.0 Host 
3x HUB 

Bottom side 
Expansion connectors 
20-pin ARM JTAG 

Audio in 

Audio out 
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Capes HDMI Flash Special 

BeagleBoard.org BeagleBone Y N N JTAG 

BeagleBoard.org BeagleBone Black Y Y Y - 

Arrow BeagleBone Black Industrial Y Y Y Industrial 

Element14 BeagleBone Black Industrial Y Y Y Industrial 

SeeedStudio BeagleBone Green Y N Y Grove 

SanCloud BeagleBone Enhanced Y Y Y 1GB, 1Gbit, 

wireless 

BeagleBoard.org BeagleBone Blue N N Y Robotics 

BeagleBoard.org BeagleBoard-X15 N Y N Big jump in 

CPUs and I/O 
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ÅBuilt-in HDMI audio 

ïconnect to TV or HDMI-audio adapter 

ÅAudio cape 

ïSPI, I2S and I2C available 

ÅUSB Bluetooth dongles 

ïBlueZ Ą https://wiki.debian.org/Bluetooth/Alsa  

ÅUSB audio adapter ă this will be our approach 

ïEasy to find adapters on Amazon, etc. 

Åhttp://www.amazon.com/s/ref=nb_sb_noss_2?url=search-

alias%3Daps&field-keywords=linux+usb+audio  
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https://wiki.debian.org/Bluetooth/Alsa
https://wiki.debian.org/Bluetooth/Alsa
http://www.amazon.com/s/ref=nb_sb_noss_2?url=search-alias=aps&field-keywords=linux+usb+audio
http://www.amazon.com/s/ref=nb_sb_noss_2?url=search-alias=aps&field-keywords=linux+usb+audio
http://www.amazon.com/s/ref=nb_sb_noss_2?url=search-alias=aps&field-keywords=linux+usb+audio
http://www.amazon.com/s/ref=nb_sb_noss_2?url=search-alias=aps&field-keywords=linux+usb+audio
http://www.amazon.com/s/ref=nb_sb_noss_2?url=search-alias=aps&field-keywords=linux+usb+audio
http://www.amazon.com/s/ref=nb_sb_noss_2?url=search-alias=aps&field-keywords=linux+usb+audio


ÅConnect to the board per recipe 1.2 

ïhttp://beagleboard.org/getting-started  

ÅVerify the software image per recipe 1.3 and 

potentially updating per recipe 1.9 

ïhttp://beagleboard.org/latest-images  
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http://beagleboard.org/getting-started
http://beagleboard.org/getting-started
http://beagleboard.org/getting-started
http://beagleboard.org/latest-images
http://beagleboard.org/latest-images
http://beagleboard.org/latest-images


ÅPower up with USB 

audio adapter inserted 

ïSome kernels donôt like 

USB hotplugging 

ïUSB power typically 

sufficient, but add a 

power adapter if you 

see issues 

ÅVerify driver loaded 

ïlsusb 

ïdmesg  
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ÅDiscover devices 

ïman aplay 

ïaplay -l 

ïaplay -L 

ÅPlayback samples 

ïaplay -D "default:CARD=Device" 

/usr/share/sounds/alsa/Front_Center.wav 

22 



ÅUse the mixer to set the input gain 

ïalsamixer 

ÅRecord a sample 

ïman arecord 

ïarecord -f dat -D "default:CARD=Device" test.wav 
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ÅWrite to ~/.asoundrc 

ÅEnables you to use 

applications without 

specifying the card 

each time 

ÅExample 
requires óapt-get install fliteô 

ïflite ït "Hello!" 

pcm.!default { 

    type plug 

    slave { 

        pcm "hw:1,0" 

    } 

} 

ctl.!default { 

    type hw 

    card 1 

}  
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ÅIncludes user space 

library for application 

programming 

ÅSupports many 

devices 

ÅALSA SoC supports 

adding codecs to 

embedded boards 
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http://alsa-project.org
http://alsa-project.org
http://alsa-project.org


ÅNice set of tutorials from 13-year old Alek Mabry 

ïhttp://einsteiniumstudios.com/speak.html 

ÅShortcuts to updates and examples from the book 

ïhttp://beagleboard.org/cookbook  
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http://einsteiniumstudios.com/speak.html
http://einsteiniumstudios.com/speak.html
http://einsteiniumstudios.com/speak.html
http://beagleboard.org/cookbook
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ÅConnect to the board per recipe 1.2 

ïhttp://beagleboard.org/getting-started  

ÅVerify the software image per recipe 1.3 and 

potentially updating per recipe 1.9 

ïhttp://beagleboard.org/latest-images  
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http://beagleboard.org/getting-started
http://beagleboard.org/getting-started
http://beagleboard.org/getting-started
http://beagleboard.org/latest-images
http://beagleboard.org/latest-images
http://beagleboard.org/latest-images
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http://beagleboard.org/Support/bone101/#headers


https://github.com/BeagleBoneCookbook/firstEdition

/blob/master/06iot/jQueryDemo.html  

<html> 

<head> 

  <title>BoneScript jQuery Demo</title> 

  <script src="/static/jquery.js"></script> 

  <script src="/static/bonescript.js"></script> 

  <script src="jQueryDemo.js"></script> 

</head> 

 

<body> 

<h1>BoneScript jQuery Demo</h1> 

<p>buttonStatus = <span id="buttonStatus">-
</span> 

</p> 

</body> 

</html> 

https://github.com/BeagleBoneCookbook/firs

tEdition/blob/master/06iot/jQueryDemo.js  

setTargetAddress('192.168.7.2',  

     {initialized: run} 

); 

function run() { 

    var b = require('bonescript'); 

    b.pinMode('P8_19', b.INPUT); 

    getButtonStatus(); 

    function getButtonStatus() { 

        b.digitalRead('P8_19', onButtonRead); 

    } 

    function onButtonRead(x) { 

        $('#buttonStatus').html(x.value); 

        setTimeout(getButtonStatus, 20); 

    } 

} 
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https://github.com/BeagleBoneCookbook/firstEdition/blob/master/06iot/jQueryDemo.html
https://github.com/BeagleBoneCookbook/firstEdition/blob/master/06iot/jQueryDemo.html
https://github.com/BeagleBoneCookbook/firstEdition/blob/master/06iot/jQueryDemo.html
https://github.com/BeagleBoneCookbook/firstEdition/blob/master/06iot/jQueryDemo.js
https://github.com/BeagleBoneCookbook/firstEdition/blob/master/06iot/jQueryDemo.js
https://github.com/BeagleBoneCookbook/firstEdition/blob/master/06iot/jQueryDemo.js


var port=9090, h=require('http'), 

    u=require('url'), f=require('fs'); 

var s=h.createServer(servePage); 

s.listen(port); 

 

function servePage(req, res) { 

 var p = u.parse(req.url).pathname; 

 f.readFile(__dirname+p,  

  function (err, data) { 

   if (err) return; 

   res.write(data, 'utf8');              

   res.end(); 

  } 

 );    

} 

ÅBeagleBone Black 

ships with Debian and 

Node.JS 

ÅUsing Node.JS is easy 

to serve up a simple 

web page 

ÅRun with: 

node server.js  

ÅBrowse to port 9090 

and a local file 
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https://github.com/BeagleBoneCookbook/firstEdition/blob/master/06iot/server.js


var h=require('http'),f=require('fs'), 

    b=require('bonescript'), 

    g='P8_19', p=9090; 

 

var htmlStart = "<!DOCTYPE html>\ 

<html><body><h1>" + g + "</h1>data = "; 

var htmlEnd = "</body></html>"; 

var s = h.createServer(servePage); 

 

b.pinMode(g, b.INPUT); 

s.listen(p); 

 

function servePage(req, res) { 

    var data = b.digitalRead(g); 

    res.write(htmlStart + data + htmlEnd, 'utf8'); 

    res.end(); 

} 

ÅBuilds on simple 

Node.JS web server 

ÅBoneScript library 

utilized on server 

ÅContent served using 

variables, not files 

ÅFull example uses 

URL path 

ïdistinguish content 

ÅRefresh manually 
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https://github.com/BeagleBoneCookbook/firstEdition/blob/master/06iot/GPIOserver.js
https://github.com/BeagleBoneCookbook/firstEdition/blob/master/06iot/GPIOserver.js


ÅGreat tool to make content dynamic 

Åjsfiddle.net provides a playground for learning 

ÅLearn more about the API at jquery.com 
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http://jsfiddle.net/n5j3p32o/1/
http://jsfiddle.net/n5j3p32o/1/
http://jsfiddle.net
https://jquery.com/


digitalWrite() 

ÅProvides a setTargetAddress() function to define 

the global require() function 

 

ÅUtilizes the built-in Node.JS based web server 

built into the BeagleBone Black default image 
https://github.com/jadonk/bonescript/blob/master/src/server.js  

 

ÅOn-board bonescript.js provides the require() 

function and utilizes socket.io to define remote 

procedure calls 
https://github.com/jadonk/bonescript/blob/master/src/bonescript.js  
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http://beagleboard.org/static/bonescript.js
http://beagleboard.org/static/bonescript.js
https://github.com/jadonk/bonescript/blob/master/src/server.js
https://github.com/jadonk/bonescript/blob/master/src/server.js
https://github.com/jadonk/bonescript/blob/master/src/bonescript.js
https://github.com/jadonk/bonescript/blob/master/src/bonescript.js



