
XBee Internet Gateway 

The easy path for the Internet of Things 



Introductions 
•  Rob Faludi 
•  Collaborative Strategy Leader, R&D 
•  Author: Building Wireless Sensor Networks 
•  NYU ITP Professor 
•  SVA MFA Professor, 

interaction design 
•  Botanicalls 



What’s the XIG? 
•  Easy serial Internet communication for devices 
•  Web browser for objects 
•  Initially developed for transparent wireless 

connection to Internet for prototypers 
•  Uses Digi ConnectPort hardware, XBee radios 













Before XIG 
Send: 

GET /path/file.html HTTP/1.1 
Host: www.host1.com:80 
User-Agent: HTTPTool/1.0 
<CR><LF> 

 
Receive: 

HTTP/1.0 200 OK 
Date: Tue, 8 Jun 2010 12:01:35 GMT 
Content-Type: text/html 
Content-Length: 1354 
 
<html> 
<body> 
<h1>Happy Birthday Tim!</h1> 
<p>Thanks for inventing all this stuff... 
</body> 
</html> 



After XIG 
Send: 
http://twansform.appspot.com/usweekly/text/1 
 
Receive: 
“Lindsay Lohan cried as she arrived to jail, but the 
inmates cheered her on” 



Reasons for XIG 
•  simple 
•  wireless 
•  shared connection 
•  single radio: inexpensive 
•  low power 
•  endlessly flexible 



Short History 
•  Me 
•  ITP 
•  Ted Hayes 
•  Building Wireless Sensor Networks 
•  Jordan 
•  Digi 



Why open-source? 
•  More brains to create better code 
•  More people involved means more ideas 
•  Open source gets widest adoption 
•  Security, transparency, community 



Ted Hayes 



Jordan Husney 



  Thanks



HOW TO XIG 
Basics 



The Setup 







http://code.google.com/p/xig/









Using XIG 









Send a request 
Serial.println(“http://faludi.com/test.html”); 



Read a response 
if (Serial.available()) { 
  char inChar = Serial.read(); 
  debug.print ( inChar ); 
} 



Send a value 
Serial.println(“http://faludi.com/testpage.php?value=137”); 



Jordan: XIG Getting Started 



COMMANDS AND SERVICES 
XIG 



Commands 

 help or xig://help:   displays this file"
 quit or xig://quit:   quits program"
 abort or xig://abort: aborts the current session"
 time or xig://time:   prints the time in ISO format"
"
 http://host/path: retrieves a URL"
 https://host/path: retrieves a secure URL"
 http://user:pass@host/path: retrieves a URL using username and password"
 https://user:pass@host/path: retrieves a URL using username and password"
 udp://host:port: initiate UDP session to remote server and port number"
                  (note: session will end only by using xig://abort)"



HTTP: Prototyping with URLs 
•  Shared access – good for groups 
•  Fast development 
•  Simple for web developers 
•  Powerful, flexible, extensible approach 



Examples 

•  http://www.whattimeisit.com 

•  http://yourwebapplication.appspot.com/?
name=sensor1&temp=72 



I/O Sample HTTP Trigger 
•  Sends data to any server in a standard format 

•  Config: 
io_sample_destination_url = http://xbee-data.appspot.com/io_sample 

•  Returned to server: 
http://xbee-data.appspot.com/io_sample?addr=“00:13:a2:00:40:3a:8b:
90”&DIO2=1&DIO3=1&DIO0=1&DIO1=1 



Sending Sample Data to iDigi 
•  By default, I/O sample frames sent to XIG will be 

uploaded to iDigi and available as a file and via the 
iDigi Dia interface 

•  Calls to this URL: 
http://(my|developer).idigi.com/ws/
DiaChannelDataHistoryFull 

•  Return the following XML: 



Sending Sample Data to iDigi 
•  <?xml version="1.0" encoding="ISO-8859-1"?> 
•  <result> 
•    <resultTotalRows>8</resultTotalRows> 
•    <requestedStartRow>0</requestedStartRow> 
•    <resultSize>8</resultSize> 
•    <requestedSize>1000</requestedSize> 
•    <remainingSize>0</remainingSize> 
•    <DiaChannelDataFull> 
•      <id> 
•        <devConnectwareId>00000000-00000000-00409DFF-FF43FA07</devConnectwareId> 
•        <ddInstanceName>XBee_40485A23</ddInstanceName> 
•        <dcChannelName>AD3</dcChannelName> 
•      </id> 
•      <cstId>93</cstId> 
•      <xpExtAddr>00:13:A2:00:40:3B:CD:B8</xpExtAddr> 
•      <dcDataType>0</dcDataType> 
•      <dcdUpdateTime>2012-01-21T13:35:33.607Z</dcdUpdateTime> 
•      <dcdStringValue>520</dcdStringValue> 
•      <dcdIntegerValue>520</dcdIntegerValue> 
•    </DiaChannelDataFull> 
•    <!-- ... more records ... --> 
•  </result> 



Jordan: XIG I/O Samples 



Sending Messages from the Internet to an XBee Using iDigi RCI 



Sending Messages from the Internet to an XBee Using iDigi RCI 

<sci_request version="1.0"> 
  <send_message> 
    <targets> 
      <device id="00000000-00000000-00409DFF-FF43FA07"/> 
    </targets> 
    <rci_request version="1.1"> 
      <do_command target="xig"> 
        <send_data hw_address="00:13:a2:00:40:3a:8b:90!">Hello 
World!\r\n</send_data> 
      </do_command> 
    </rci_request> 
  </send_message> 
</sci_request> 



Jordan: XIG Serial from Cloud 



Setting or Getting Remote XBee AT Settings via iDigi RCI 

•  Change remote radio’s configuration via POSTing 
XML to iDigi: 
<sci_request version="1.0"> 
  <send_message> 
    <targets> 
      <device id="00000000-00000000-00409DFF-FF43FA07"/> 
    </targets> 
    <rci_request version="1.1"> 
      <do_command target="xig"> 
        <at hw_address="00:13:a2:00:40:48:5a:23!" command="D0" value="1" />  
        <at hw_address="00:13:a2:00:40:48:5a:23!" command="IC" value="0x000C" /> 
        <at hw_address="00:13:a2:00:40:48:5a:23!" command="WR" apply="True" /> 
      </do_command> 
    </rci_request> 
  </send_message> 
</sci_request> 



Jordan: XIG Remote I/O 



UDP 
•  To stream UDP data from an XBee node: 

 udp://servername:port 

•  To end the streaming 
 xig://abort 



Open Sound Control 
•  Contributed by Axel Roest 
•  Open Sound Control session allows for 

XBees to multicast Open Sound Control 
events to remote Open Sound Control 
severs 

•  Configuration of Open Sound Control 
servers is specified within the XIG 
configuration file's "osc_targets" section  



More Features 
•  Time 
•  Help 
•  Abort 
•  Quit 



PROJECTS 
XIG 



Twitter Reader BWSN book project 



Matt Richardson 



Matt Richardson: On Air 



Matt Richardson: Ego Ticker 1 



Matt Richardson: Ego Ticker 2 



Sensitive Buildings 



Sensitive Buildings: Environmental Network 



Sensitive Buildings: Exercise Monitoring 



Sensitive Buildings: Postal Mail Chute 



Sensitive Buildings: Elevator Visualization 



Garage Door for Make 
•  XBee + ConnectPort + XIG + iDigi 



Garage Door for Make 



Strata Conference 
•  Networked wine voting system 



Cheerlights 
•  Tweet a color to change the lights 



Cheerlights Video 



XIG: the future 

•  TCP 
•  HTTP POST 
•  Other protocols 

•  Beyond the ConnectPort… 



THANK YOU! 

rob.faludi@digi.com 
http://faludi.com/xig 


