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Plan for Today

• Final Project Update

• Gateway Basics

• ConnectPort Overview

• iDigi Overview

• XBee Internet Gateway

• Readings & Assignments



Final Project Update



Gateway Basics



Types of Gateways

• Bridging

• Routing

• Transformation

• aggregation

• filtration

• applications



Protocols

• Ethernet

• WiFi

• Bluetooth

• GSM

• Twitter

• SQL

• Mail

• FTP

• SMS

• Telephone

• Chat

• Speech

• MIDI

• everything else!



Simple Serial Methods



Computer as Gateway



Dedicated Gateways

• lower power use

• always on

• cheaper,

• smaller,

• more stable,

• sometimes...



Hacked



Manufactured



Gateway Examples









ConnectPort Basics

















Exploring a Mesh Network



XBee ZigBee Node Indicators

• ATNI   Node Indicator

• ATND   Node Discovery

• ATDN   Destination Node

• Also:

• ATDB   signal strength in DBm

• AT%V   Voltage



Transmitting Data

• Read a list of all nodes on the network using ATND

MY<CR>
SH<CR>
SL<CR>
NI<CR> (Variable length)
PARENT_NETWORK ADDRESS (2 Bytes)<CR>
DEVICE_TYPE<CR> (1 Byte: 0=Coord, 1=Router, 2=End Device)
STATUS<CR> (1 Byte: Reserved)
PROFILE_ID<CR> (2 Bytes)
MANUFACTURER_ID<CR> (2 Bytes)
<CR> 

• Set the Destination Node using ATDN



ConnectPort via Telnet



Command Line

• telnet

• port 23 is default

• hostname or IP address needed

• telnet xig.faludi.com 25



ConnectPort via HTTP



HTTP

• web access

• port 80 is default

• http://xig.faludi.com

http://xig.faludi.com
http://xig.faludi.com


ConnectPort via iDigi



iDigi

• web access

• my.idigi.com

• user itpatnyu
pass <given in class>

• http://my.idigi.com



XBee Internet Gateway



What’s the XIG?

• Easy Internet communication for devices
• Initially developed as XBee-enabled tool for students…web browser for 

devices
• Now enables much more
• Puts your XBee on the Internet!



The big picture

XIG









Short History

• Me – initiated project at ITP
• Students & fans – added code & features
• Building Wireless Sensor Networks - public
• Jordan Husney - scale
• …recently:
• Michael Sutherland – ported to mac/win/linux



Contributors

•Rob Faludi
•Ted Hayes
•Jordan Husney
•Corey Menscher
•Brian Jepson
•Kate Hartman
•Michael Sutherland
•Tom Collins and many more…







How to XIG

Basics



















Using XBee Internet Gateway











Send a request

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

http://itp.nyu.edu/~raf275/testpage.html
http://itp.nyu.edu/~raf275/testpage.html
http://itp.nyu.edu/~raf275/testpage.html
http://itp.nyu.edu/~raf275/testpage.html


Read a response

<html>
 <head>
    <title>Rob Faludi's Test Page</title>
 </head>
 <body>
  <p>
  This is a very simple test page.
  </p>
 </body>
</html>



Send a value



See the values



Give a command



See the results



Lots of help

• Documentation
• Videos
• Examples site



Jordan: XIG Getting Started



Jordan: XIG Getting Started



Digi XBee Examples



examples.digi.com



Commands & Services Details

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



HTTP examples

• http://www.whattimeisit.com

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

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


I/O Samples via HTTP

• 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

http://xbee-data.appspot.com/io_sample
http://xbee-data.appspot.com/io_sample
http://xbee-data.appspot.com/io_sample
http://xbee-data.appspot.com/io_sample
http://xbee-data.appspot.com/io_sample
http://xbee-data.appspot.com/io_sample


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:

http://(mydeveloper).idigi.com/ws/DiaChannelDataHistoryFull
http://(mydeveloper).idigi.com/ws/DiaChannelDataHistoryFull
http://(mydeveloper).idigi.com/ws/DiaChannelDataHistoryFull
http://(mydeveloper).idigi.com/ws/DiaChannelDataHistoryFull


Getting Samples from 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>



Viewing Samples on iDigi



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>



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=”2" /> 
        <at hw_address="00:13:a2:00:40:48:5a:23!" command="IR" value="0x3E8" />
        <at hw_address="00:13:a2:00:40:48:5a:23!" command="WR" apply="True" />
      </do_command>
    </rci_request>
  </send_message>
</sci_request>



More Features

• Time
• UDP
• OSC



Demo

Let’s try for a live



Readings and Assignments

• Readings

• Building Wireless Sensor Networks, Chapter 7

• Assignments

• Final Project Prototypes


