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This book is dedicated to Bill, Eileen, and Josie.
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Praise for Programming Your Home

Mike has a broad technology experience base that puts all the pieces of some
remarkable projects together. It’s amazing that he makes it all so easy and
affordable. Don’t miss all that can be learned from this gem.

— Michael Bengtson, Consultant

The Web-Enabled Light Switch project gave my family convenience and
security options and enhanced my knowledge of RS-232 communications. It is
nice to be able to switch on lights from my favorite chair. And the Tweeting Bird
Feeder project has opened my eyes to the uses of radio communications around
the home for things besides Wi-Fi, and it will help in my work to contribute to
the preservation of bird species that are struggling for food and habitat.

— Bob Cochran, Information Technology Specialist
With this book, Mike Riley celebrates the Arduino microcontroller in a way that
both beginning and advanced home automation hobbyists will enjoy.

— Sven Davies, Vice President of Applications

This is an outstanding reference that should be on the desk of every DIYer. In
much the same way that software engineers mention “The Gang of Four Patterns
Book,” I predict this text will eventually be referred to as “The Riley Book of
Home Automation.”

— Jon Kurz, President, Dycet, LLC

Every technology is only as exciting as the things you do with it. Mike takes a
few cheap electronics parts, an Arduino, and a bit of code and turns your home
into a much more exciting and enjoyable place. His easy-to-follow instructions
make every single one of these projects both fun and useful.

Maik Schmidt, Software Developer, Author of Arduino: A Quick-Start
Guide
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I’ve had more fun learning new languages, systems, and gadgets with this book
than any other book I've read!

— James Schultz, Software Developer

Home automation is great fun, and Programming Your Home by Mike Riley will
get you started right away. By leveraging this book and the easily available
free/inexpensive hardware and software, anyone can tackle some great projects.

— Tony Williamitis, Senior Embedded Systems Engineer

This is a fun and enthusiastic survey of electronic devices that can interact with
the real world and that starts in your own home!

— John Winans, Chief Software Architect
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Perl, but I opted for Ruby and Python because of their portability and multiparty
open source support. I could have used a Windows or Linux machine as the
server and development system but chose Mac for the book because Ruby and
Python are preinstalled with the OS, thereby eliminating the time and space
required to install, configure, and troubleshoot the operating environment.

In accordance with this open source philosophy, I also opted to demonstrate the
mobile application examples exclusively for the Android OS. While I personally
prefer iOS devices as the platform of choice for my mobile lifestyle, the
overhead associated with writing applications for iOS is a hassle. In addition to
learning Objective-C and the various frameworks as well as dealing with the
burden of memory management, deploying iOS apps requires either a jailbroken
device or the legitimate purchase of an annual membership to Apple’s iPhone
developer network. Conversely, Android’s SDK and application deployment is
free and open. Android programs can also multitask better than iOS programs.
Of course, these two advantages also bring on greater security and resource
utilization risks. That said, I encourage readers who prefer the mobile demos to
run on non-Android devices to port the simple client programs presented in this
book to their favorite mobile OS and share these conversions with the
Programming Your Home community.

Another term that is gaining a foothold in the tech press is the “Internet of
Things.” This phrase refers to the idea that with the proliferation of network-
connected microcontrollers, Internet-based communication between such small
devices will eventually outnumber people surfing the Web. While that may be
the case for submitting data upstream, reaching such a device from the Internet is
still a hassle. Besides the technical knowledge required to set up a dynamic DNS
and securely configure port forwarding to easily reach the device, ISPs may
block outbound ports to prevent end consumers from setting up dedicated
servers on popular network ports like FTP, HTTP/S, and SMTP.

The projects in this book should work perfectly fine in a home local area
network. However, obtaining sensor data outside of this local network is a
challenge. How do you check on the status of something like a real-time
temperature reading without going through the hassles of opening and
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the wiring connections in place.

This project is a more complex than the Water Level Notifier, and getting the
XBee radios working reliably is the trickiest part. Still, it’s worth the effort since
you will not only have a cool twenty-first-century high-tech bird feeder, but you
will also be able to reuse the XBee radio setup in several other projects. Ready to
roll up your sleeves? Then let’s get to it!
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If you do not see any change, check your wiring and try again. In my tests with
the photocell, the baseline value fluctuated between 450 and 550. It reported
below 100 when my finger covered the sensor. Use whatever upper and lower
limit values you recorded with your tests, keeping in mind that they will need to
be recalibrated once the sensor is mounted inside the feeder.

Now that monitoring is working for both the perch and light sensors, we need a
way to communicate when those sensor thresholds have been exceeded. It’s not
very practical to run an Ethernet cable from an indoor network hub to an outdoor
tree limb. Not to mention that trying to fit a bulky Arduino+Ethernet shield
assembly into the confined space of a bird feeder would be a challenge. We will
use the convenience of low-power wireless communication to transmit these
sensor notifications to an indoor computer. Then we will use that computer’s
faster processing and larger storage capacity to analyze and act upon the data
received.
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