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The march of technology never ends.
Not long ago (in the December 2010 issue
of Linux Journal, actually), I reviewed the
Android-powered NOOK e-reader from
Barnes & Noble. That product was an E
Ink-based product, running Android 1.5.
What a difference a few months can
bring. Barnes & Noble has just released 
its second-generation e-reader, the
NOOKcolor. As one can gather from 
the name, the NOOKcolor’s immediate 
distinguishing factor is a 7" color
touchscreen, while the original NOOK had
a 6" black-and-white E Ink screen.

NOOKcolor—an Overview
Although the original NOOK was a decent
enough e-reader and could be hacked 
to add additional functionality, the
NOOKcolor borders on being an actual
Android-powered tablet. Table 1 compares
the specifications for the two units.

Looking at the specs, you can see that
the NOOKcolor is a much more capable
device. Unlike the original NOOK, the
NOOKcolor is much hungrier for battery

life—that excellent color IPS screen gobbles
a lot of power. The NOOKcolor can run for
8–10 hours on a charge, while the original
NOOK was good for a couple days if I kept
the wireless radios off. The NOOKcolor
charges via the Micro USB connector on
the bottom edge of the unit, much like 
the original NOOK did. However, unlike the
original NOOK, the NOOKcolor must be
plugged in to its wall charger to charge
fully. A computer’s USB port will supply
only 500ma, which isn’t enough to charge
the NOOKcolor under operating conditions
and will only slightly trickle-charge the unit
when it’s asleep. The NOOKcolor’s wall
charger puts out 2000ma, which is enough
to charge the unit fully in about three
hours. There is a little “n” logo embossed
in the Micro USB cord end that glows
with the charging status of the NOOKcolor
(yellow for charging, green for fully charged),
which is a nice touch.

As with the original NOOK, the
NOOKcolor can read several media types:

� EPUB e-books (with and without DRM).

� Mobi/eReader e-books (with and
without DRM).

� PDF, XLS, DOC, PPT and other 
office-related formats.

� MP3 and AAC audio files (can be played
in the background while reading).

� JPEG, GIF, PNG and BMP image types.

� MP4 video playback (new to
NOOKcolor).

The NOOKcolor also includes a fairly
capable, much improved Web browser
over the original NOOK, and it ships 
with Pandora Internet Radio, a chess
game, a sudoku game and a crossword
puzzle game.

Using the NOOKcolor
I’ve never covered an “unboxing” ritual
before, but I feel compelled to mention it
with the NOOKcolor. Your first impression
of the NOOKcolor is when you open the
box, and Barnes & Noble really did a great
job on the packaging. It’s a cardboard box
that utilizes a magnetic closure to hold 
the lower one-third of the box closed. 
You pivot the lower one-third back, and
it’ll bend back and is held against the back
of the box by another magnet, where you
can reach inside the box and pull the
NOOKcolor out of its recycled cardboard
sarcophagus. It’s wholly unnecessary, but
absolutely awesome in its execution, and
it gives you a clue as to what Barnes &
Noble is thinking: the NOOKcolor is no
device to be trifled with.

Barnes & Noble’s NOOKcolor
NOOKcolor: E-reader or Internet tablet? BILL CHILDERS
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Table 1. NOOK vs. NOOKcolor

NOOK NOOKCOLOR

CPU Samsung S3C6410 (533MHz) TI OMAP 3621 (800MHz)

RAM 256MB 512MB

Storage 2GB int., ext. MicroSD 8GB int (5GB usable), ext. MicroSD

Network Wi-Fi (Wi-Fi + 3G on 3G NOOK) Wi-Fi only

Screen 600x800 E Ink 6", 480x144 color 600x1024 7" color IPS

OS Android 1.5 Android 2.1

Kernel Linux 2.6.27 Linux 2.6.29

Size 7.7" x 4.9" x 0.5" 8.1" x 5.0" x 0.48"

Weight 12.1 oz 15.8 oz

Audio Mono speaker and headphones Mono speaker and headphones

Figure 1. The NOOKcolor
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Figure 2. Unboxing the NOOKcolor

The initial boot of the NOOKcolor
drops you into a wizard that walks you
through your Barnes & Noble store
account and initial Wi-Fi access point
setup. The unit also displays a short video
that shows you the NOOKcolor’s features.
The NOOKcolor doesn’t have much in the

way of hardware buttons—
only a power button on the
left edge, volume rocker on
the right edge and an n but-
ton at the bottom center of
the screen. If you push the n
button, you’ll be taken back 
to the home screen, where
you can select any books on
the NOOKcolor’s desktop.

There’s also a little arrow
on the screen, right above
the n button. Its normal mode
is up, but when pressed, it
rotates down, and a pop-up
menu is exposed. This is the
NOOKcolor’s main menu. From
here, you can select Library
where you can choose your
reading material. The Shop
button connects you to the
Barnes & Noble on-line store.
The Search button is, well, 
a search. Extras is where the
other NOOK programs are, 
such as Pandora, sudoku and
chess. Web launches the Web
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Figure 3. NOOKcolor’s Main Menu
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browser, and Settings is where you can
adjust system settings like Wi-Fi, screen
brightness and so on.

As good as a reading experience as I
found the original NOOK, the NOOKcolor is
better in almost every way. The instanta-
neous response of the IPS color touchscreen
is a treat after the perceptible wait of the 

E Ink screen of the original NOOK. Although
I found the original NOOK acceptable, not
having the flash of the screen and the page
flipping delay is quite nice. I’m fortunate in
that I’m not prone to eye strain, so looking
at the NOOKcolor’s screen wasn’t an issue
for me, but if you’re prone to that, you
might want to test-drive a NOOKcolor at

your local Barnes & Noble for a bit. The one
place the color screen is a liability is in bright
light or sunlight. It just can’t compete
with the E Ink screen of the original NOOK
under those conditions. Personally, I prefer
the vivid, backlit screen of the NOOKcolor.
You can see it in Figure 4, with John Scalzi’s
excellent book The Android’s Dream
displayed (get it if you haven’t already!). All
the original NOOK features for highlighting,
bookmarking and instant dictionary lookup
are present and accounted for.

Page flipping on the NOOKcolor is a
completely different experience from the
original NOOK too, as the unit has no 
hardware page forward/reverse buttons.
Instead, you use the touchscreen to swipe
across the screen, like you are turning the
pages of a book. Alternatively, tapping the
right side of the screen advances the
page, and tapping the left side of the
screen flips a page back. Unfortunately,
there is no “page-flipping” animation—
the screen simply displays the next page.
I’d like to see a page-flipping animation
while using the swipe gesture and have
the current behavior on screen taps, as the
shorter gesture implies a faster page turn.

REVIEWS

Figure 4. Reading The Android’s Dream Figure 5. Linux Journal on the NOOKcolor

Dangers of Rooting your NOOKcolor
Obviously, anything you do to modify the NOOKcolor voids your warranty instantly.
Do not try to return it or pass off anything you’ve done as a factory issue. If you
break it, you keep both pieces. You should be technically adept and have a good
working knowledge of Linux before attempting any rooting processes. If you have
any data on the unit, back it up, as you run the risk of erasing that data.

Having said all that, 90% of all the things that can go wrong with rooting a
NOOKcolor can be fixed by doing a factory restore of the firmware. To do that,
simply turn the unit off, then press and hold the Volume Up key, n button, and
power button until the NOOKcolor turns on. You’ll then be prompted with a Factory
Reset wizard. Follow the steps to confirm the reset, and the NOOK will restore its
firmware from a .zip file on a hidden partition of the internal Flash.

Please be sure to read the current instructions at NOOKDevs before attempting 
anything, as things are likely to change dramatically by the time this article is printed.
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The NOOKcolor’s on-line store experience
is similar to the original NOOK, however,
the vivid color screen really helps make the
act of shopping a breeze. Again, Barnes &
Noble built on its earlier technology and
polished the edges of the on-line store,
while keeping all of the good things about
it, like automatic downloading of content
in the event you replace your NOOK.

The Web browser is one area in which
the old NOOK needed lots of work, and
Barnes & Noble delivered. In fairness, it’s
the stock browser from Android 2.1, but
the old NOOK’s browser was so bad, the
new browser beats it hands down. The
new browser also scores 93/100 on the
Acid3 test—not fully compliant, but it
works a lot better than the browser in
the original NOOK. It’s this browser that
makes you think the NOOKcolor may
have more to it than meets the eye.

More than Meets the Eye—
Rooting the NOOKcolor
If you’ve been following along, you’ll 
see that the NOOKcolor’s a very capable

device, hardware-speaking, and it runs
Android. The folks at NOOKDevs thought
the same thing, and they started poking at
the NOOKcolor. They decided to attempt
to root, or gain control of the hardware
outside any blocks put on it by the
manufacturer. They found that the device
can be booted off a properly formatted
MicroSD card. If they put their own OS 
on it, they could, in theory, boot off the
card, mount the NOOKcolor’s internal
disk and make changes to it, allowing 
for installation of other software and
modification of the unit. This is exactly what
they did, and it turns out the NOOKcolor
makes a very capable Internet tablet.
Because this is a highly moving target at
the time of this writing—literally, advances
are being made almost on an hourly
basis—I’m not going to do a step-by-step
account of the method. Rather, I touch on
the concepts here, and for current details,
check out the NOOKDevs portal Web site
(see Resources).

The method to root the NOOKcolor at
the time of this writing is to use a specially

prepared image of a MicroSD card. Once
you get that image, you dd write it to a
MicroSD card, then boot the NOOKcolor
off the card. The NOOKcolor will not have
anything on its display during the boot, 
so you need to have a bit of faith and
wait a while, then pull the card and
reboot the unit. If all goes well, once the
NOOKcolor reboots, you should be able 
to talk to it using the adb command
found in the Android SDK. If the result 
of adb devices shows a serial number,
you’re talking to your NOOKcolor via the
debugger, and you can sideload programs
in the Android .apk format to it! Anything
you add to the NOOKcolor appears in the
Extras menu, so it’s easy to get to and
launch those new programs.

At this point, you can start pushing
software to the NOOKcolor. Quite a
few sites host Android freeware on the
Internet (one of them is in the Resources
section of this article). You even can 
get the ad-supported free version of 
the hit game Angry Birds running on the
NOOKcolor. It runs flawlessly, and it’s an
excellent time killer. At this point, the sky’s
the limit. You can swap out launchers for
alternate launchers and modify the system
further (see NOOKDevs for examples of
what you can do).

So there you have it—the NOOKcolor 
is a good e-reader and a very hackable
device. If you’re in the market for some-
thing fun to play with that has good build
quality and lots of potential, check out the
NOOKcolor at your local Barnes & Noble.
It’s a very nice device.�

Bill Childers is an IT Manager in Silicon Valley, where he lives
with his wife and two children. He enjoys Linux far too much,
and probably should get more sun from time to time. In his
spare time, he does work with the Gilroy Garlic Festival, but
he does not smell like garlic.

Figure 6. Angry Birds Running on the NOOKcolor

BREAKING NEWS
At the time of this writing, many things still are being discovered about the
NOOKcolor. It appears that the chipsets inside the unit have Bluetooth functionality,
and that it’s simply disabled in the kernel and OS. There’s strong evidence of that,
but I was unable to get the reported Bluetooth operating, although others have
claimed success with basic pairing to other Bluetooth devices. Check in on the
crew at NOOKDevs for the latest news on what’s going on with the NOOKcolor.

Resources

Barnes & Noble’s NOOK Portal:
www.nook.com

NookDevs NOOKcolor Portal: 
nookdevs.com/Portal:NOOKcolor

Android SDK Download Page: 
developer.android.com/sdk/index.html

Android Freeware:
www.freewarelovers.com/android

http://www.linuxjournal.com
http://www.nook.com
http://www.freewarelovers.com/android
http://nookdevs.com/Portal:NOOKcolor
http://developer.android.com/sdk/index.html
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Wouldn’t it be cool if you could 
create a program without having to
write any code? And, wouldn’t it be
cool if your program could run under
Linux, Mac, Windows, Android,
Windows Phone 7, iPhone and Flash? 
It would be very cool, and with
Illumination Software Creator from
Radical Breeze (radicalbreeze.com),
you can do exactly that.

Illumination Software Creator (ISC) is 
a graphical IDE that allows you to drag
code blocks and connect them in order to
create an application program. Figure 1
shows what the user interface looks like.
It’s pretty straightforward. To create a
program, you simply drag code blocks
onto the canvas and configure the block.
Then, you connect outputs to inputs. The
code blocks are categorized to make them
easy to find. Clicking on a code block
allows you to set various parameters for
the given block. Variables, which appear
in the lower-left panel, come in three
types: text, number and text file.

Once an application program has
been created with ISC, it can be targeted
toward any of the architectures 
mentioned previously.

By default, ISC creates a program tar-
geted toward a Python/GTK environment.
This is the most feature-full target and
allows programs developed with ISC to
run on Linux, Mac and Windows. This
target allows windows to have various
dimensions and supports file I/O and
shell script access where available on
the host system.

The Android target creates an Android
project, with complete Java source code,
suitable for importation into the Eclipse
IDE. As I’m not a regular Eclipse user, I had
some difficulty getting the Android SDK
properly configured. However, I was able
to look at the Java code that ISC produced
and then get the Android phone emulator
working. I’m sure that a regular Eclipse
user would be up and running in a 
matter of minutes, once the software
was downloaded.

On the other hand, the iPhone target
creates an iPhone project with native
Objective C source code. However, because
of Apple’s licensing policies, this project
directory has to be moved to actual Apple
Macintosh hardware for compilation and
linking against the Apple SDK.

Finally, the Flash/Flex target produces a
directory that contains an .swf file as well
as an HTML file that embeds the Flash
object. The command-line Flash player,
swfdec-player, ran my test applications
without error, subject to the limitations 
of the Flash architecture. For example,
Flash doesn’t support file I/O, so my
application’s attempt to open a file
selection window silently failed. However,
the example Flash applications ran flawlessly
in my Web browser.

As you can see, re-targeting ISC 
causes it to produce native code for the
given target as opposed to simply linking
against a proprietary runtime environ-
ment. Also, applications produced with
ISC should run identically on whichever
target they are deployed. Each code block,
though written in different languages,
produces identical results on each target.
However, application windows you create
with ISC default to a size appropriate for
each target architecture; this prevents
large windows from being clipped on
mobile devices smaller screens. You
could think of this as object-oriented
programming on steroids—not only is
the actual implementation of a code
block encapsulated, but the target
architecture is as well.

So far, I’ve been talking about code
blocks in fairly generic terms. So what
kinds of blocks do you have to work with?
Of course, the most important block is the
Window block. This block creates an
application window in which you can put
buttons, labels, form fields and text fields.

REVIEWS

Radical Breeze’s
Illumination Software
Creator
It runs on Linux! It runs on Flash! It runs on Android! It’s Illumination Software Creator!
MIKE DIEHL

software

Figure 1. Illumination Software Creator’s User Interface
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This block essentially creates the “face”
of your application. You can create as
many windows as you need and open
and close them according to your 
application’s needs. You also can create
message boxes and confirmation boxes.
Additionally, there are blocks that allow
you to get and set the value of the 
various window controls.

The native text manipulation blocks
are fairly limited. There are concatenation,
search and replace blocks, as well as
blocks to convert to uppercase and
lowercase. This was a surprising weakness
in ISC, but one that can be worked around,
as I show later.

Rather than a generalized numerical
expression evaluator, ISC provides blocks
that implement individual arithmetical
operators. Here, you’ll find add, subtract,
multiply, divide and remainder. You’ll 
also find a block that provides a random
number in a given range. I am, however,
talking about integer arithmetic, with 
all of the inherent limitations. That said,
practical program applications were 
written long before the advent of floating-
point processors.

There are but two logic blocks in
ISC: the if/then/else block and a simple
do/while block. As limiting as that may
sound, these two blocks should be sufficient
to implement just about any algorithm 
I can imagine. However, these blocks
would be much more powerful if ISC 
had an expression evaluation capability.

ISC is what could be referred to as a
“strongly typed” environment. Number
variables must be converted explicitly to 
a text format before they can be used in

string operations and vice versa. This
makes some sense given that the underlying
variable implementation has to work 
identically in a Python, Java and Objective
C environment.

The Run Shell Script code block allows
an application to run a local shell script on
architectures that have an underlying shell
interpreter. In practical terms, this means
Linux and Windows. This opens up the
possibility of simply forgetting about the
cross-platform capabilities in ISC and using
ISC merely to put a friendly face in front
of an otherwise esoteric shell script. I’m
told that many of ISC’s users are system
administrators who use ISC to create
user-friendly system administration tools
for use by other staff members.

Since many of ISC’s target architec-
tures don’t support file I/O at all, ISC’s
advertised file capabilities are fairly limited.
You’re able to create file open and file
save dialog boxes. However, reading and
writing files is on an entire-file-at-a-time
basis. Essentially, you read the file, process
it and write it back out. Of course, none
of this works at all on targets like Flash
that don’t support accessing local files.

Earlier, I mentioned that many of ISC’s
limitations could be worked around or 
mitigated, and that’s where the custom
code block comes in. Take a look at Figure
2. Here you see the custom code block
definition screen. This is how ISC users 
create new types of code blocks. Starting
from the upper left-hand corner and work-
ing down, notice that you can name and
categorize a new code block. Then, you
have to chose a target for the block, and
this is where it gets interesting. You actually

Figure 2. Custom Code Block Definition Screen
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can implement the same code block for
each target architecture you intend to 
support. So, if you intended to support
only the Python environment, you’d need
to write out only the code block in Python.
However, if you wanted to support other
targets, you would implement your block
independently for each target. This way,
the same block can be used in your appli-
cation, and the appropriate implementation
will be used automatically. Custom blocks
even can be saved out to their own files
for use in other projects.

Continuing on, notice that you can
define up to two “outputs” for your
block. Custom blocks accept only one
input, but you can define the name of
that input. This actually makes some
sense because the “input” isn’t actually
accepting any “input”. It’s just a connection
point. The rest of the center of the custom
block definition window is where the
meat is, and potentially, where the work
is. This is where you write the code that
actually implements the function you
intend for the block. Keep in mind that
you have to write code for each target
architecture you intend to support, in 

that target’s native language. As a hint as
to what your code needs to look like, you
are given example code for the currently
selected target.

The right-hand section of the window
describes up to three side effects that the
block can have. Results of any calculations
done in the code body can be sent to
variables for use by the rest of the applica-
tion. Which variables are modified is deter-
mined when you drag the resulting block
onto the canvas and configure it. There
doesn’t seem to be any type of extensible
API for modifying other variables.

So far, I’ve tried to point out as many
limitations as I could find in ISC, but to be
fair, ISC is maturing rapidly. When I set out
to review this product, I received version
2.0. I found this version to be stable and
usable, but it lacked the custom block 
feature entirely. The custom block feature
appeared in version 2.2, which apparently
was released a few weeks later. I’ve been
told that version 3.0 beta 4, which will be
available by the time you read this, will

have many new features. There will be a
rudimentary graphics capability suitable
for writing games. There will be a clock
timer block that “fires” periodically. But
the feature I’m personally most interested
in is the SOAP-based Web services client
block. This will allow an ISC application 
to have real-time access to data and
advanced functions over the Internet.
These features will greatly expand 
the range of applications that can be
created with ISC.

The fact that ISC is developing so
rapidly is astounding. Consider that every
code block, feature and bug fix has to be
implemented identically in at least three
different programming languages. Each
target architecture imposes its own limita-
tions and way of doing things. For ISC to
be a useful tool at all, it also must expose
as much functionality as it can that is
common to every target platform. This 
is a truly ambitious project, and the fact
that the project is only two years old is
simply amazing.

Radical Breeze also is planning to host
a repository of user-created blocks. By the
time you read this article, you’ll be able to

go to this repository and download 
custom blocks other users have created.
Based on what I read in the user forums, 
I would expect networking blocks and
SQLite blocks to emerge pretty early.
There won’t be any guarantees that 
a given block will function on all the
supported targets. But because you’ll 
be downloading the source code for 
the block, missing functions and targets
could be added fairly easily.

I’m told that school computer
departments are one of ISC’s largest
users. Schools are using ISC to teach 
programming classes. Although I happen
to be a fan of structured programming,
which ISC doesn’t support very well, I 
can see where ISC would provide a means
of getting young students interested in
computer programming. After all, the
results of any project students write with
ISC would run on their cell phones. This
could be a tremendous draw, though I
shudder to think about what types of
applications the average high-school-aged

kid might produce.
Another common usage that ISC sees

is as sort of a “jump start” program to
allow an organization to prototype an
application quickly in a desktop environment
and then port it to mobile environments
without too much additional investment.
Even if the company eventually moved
away from ISC and onto another IDE,
having had ISC automatically generate
much of an application’s code could shave
months off a delivery date.

With just a little prior thought, a non-
functioning Flash-based demonstration
program also could be created and posted
on a Web site as a sales tool. Potential
customers could interact with the
demonstration applet on the Web and
feel confident that the program will
function the same way on their mobile
devices or workstations.

“There’s an app for that” has been a
tremendously successful marketing tool for
Apple. However, I frequently find myself
saying “I need an app for that”, and I
don’t think I’m alone. With ISC, even
beginning programmers can produce
useful applications and have them run on
their mobile devices. Simple games and list
managers are some of the first things that
come to mind. But mortgage calculators
and cost estimation software also would
be trivial to produce with ISC. With version
3.0 beta 4 of ISC and its Web services
capabilities, real-time point-of-sale and
inventory-tracking applications become
easy to implement on a wide variety of
platforms. Having a program that behaves
the same way on both a workstation and
any number of mobile devices would cut
down on training expenses and much of
the development of a custom application
could be done in-house.

When I committed to review this
product, I had formed the impression that
ISC would solve all of my inter-architecture
development problems. Well, it doesn’t,
but it sure solves a lot of them. Rather
than having to invest in becoming an
expert on several different architectures, 
I can allow ISC to write much, if not all, 
of my code. And with a price tag of a
mere $49.59, I can’t see how you possibly
could go wrong. ISC does what they say 
it will do, and it is very cool.�

Mike Diehl is a contract programmer and consultant 
in Albuquerque, New Mexico. Mike lives with his wife 
and three small boys and can be reached via e-mail 
at mdiehl@diehlnet.com.
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With ISC, even beginning programmers 
can produce useful applications and have
them run on their mobile devices.
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Python
forAndroid

Think Java’s the only game in town when it comes to 
programming Android apps? Think again. 

PAUL BARRY

M obile app development for smartphones is hot. This is
no more prevalent than in the Android space where the
activity level oftentimes is frenzied. However, when it

comes to building a “real” Android app, it seems there’s only one
programming choice: Java (although it is possible with a lot more
work to use C/C++ with Android’s Native Development Kit). That
said, Google wisely chose the popular Java programming technology
upon which to base its Android SDK, which runs a customized VM.

By and large, this has been a smart strategy, as (unlike another
popular smartphone) there’s no need to own specific hardware
and software to get started with app development on Android.
All you need is a PC (or laptop) running Linux, Windows or Mac
OS X, together with a copy of Java and the free Android SDK.
Google provides emulator downloads for all the Android platform

releases, and there’s even a free plugin for Eclipse to start you off
and point you in the right direction.

That’s great—assuming, of course, you’re a fan of Java. If,
like me, you’d rather eat glass than sit down to write some Java
code in Eclipse, it would appear that you are out of luck when 
it comes to implementing your next project on Android. But,
this is not the case. There’s a rather wonderful project called
the Scripting Layer for Android (SL4A) that is bringing scripting
languages to the Android platform and providing a working
alternative to Java development.

In this article, I walk through the steps involved in preparing
your computer for Android development with SL4A, then show
how to write, test and run a simple script written in Python on
your Android device.

http://www.linuxjournal.com


Introducing SL4A
The Scripting Layer for Android is one of the many projects to
see life as a direct result of Google’s policy of allocating 20%
of its employees’ time to “pet projects”. Damon Kohler works
for Google, and he created SL4A to scratch his own itch when
it came to programming Android. SL4A provides a high-level
interface to Android’s underlying Java technologies, exposing 
a subset of the API to scripting languages.

Python was one of the first languages to be supported on
SL4A, but contributed interpreters also are available for Perl,
JRuby, Lua, BeanShell, JavaScript and Tcl. In its default state, SL4A
comes pre-installed with a working version of the shell. SL4A’s API
is designed to be portable across scripting languages, so if you
like what you see in this article but wish I’d used Perl instead of
Python, the API calls I use here should work exactly as shown with
the Perl interpreter. It’s true that I’m very much a fan of Perl, but
I’m equally comfortable in Python, and, as Python is the SL4A
“standard”, I stick with Python throughout this article. Just be
aware that you don’t have to.

Getting Ready
To get started, you need a copy of the Android SDK running on
your computer, and you need a Java VM. Although you aren’t
going to program your Android app with Java, you still need a
Java runtime upon which to execute the Android emulator, which
is part of the SDK. The inclusion of the Android emulator gives
you a sandboxed testbed to play in while you create your app.

Before proceeding, you need to make sure a Java VM is
installed on your Linux system. On my system (running a recent
Xubuntu), I entered the following commands and was told neither
program was available to me:

$ javac -version

$ java -version

Xubuntu suggested that I might like to use apt-get to
install openjdk-6-jdk, which sounded reasonable to me, so
that’s what I did:

$ sudo apt-get openjdk-6-jdk

If you are running a distro that’s not derived from Debian,
search your software repository for a similar package and install
it before proceeding.

With Java in place, it’s now time to get the Android SDK.
Downloads of the SDK are available for Mac OS X, Windows and
Linux. Pop on over to Google’s Android Developer site (see Resources)
and grab the latest SDK tarball for Linux.

Installing the Android SDK
With the SDK downloaded, simply unpack the tarball within a
directory of your choice (the filename you have may be different
from the one I use here, but don’t worry, yours is likely a later
version of the SDK):

$ tar zxvf android-sdk_r07-linux_x86.tgz

This command created a new directory called 
android-sdk-linux_x86, which I renamed to Android. This newly
created directory has a bunch of subdirectories within it. Don’t be

overwhelmed by all the stuff that’s in there. Only one subdirectory
is of interest to you at this stage, and it’s called tools.

Preparing the Android Emulator
Within the tools directory, only two programs are of interest to
you. The adb utility allows you to transfer files to (and from) your
Android emulator (more on this utility later). The android tool lets
you prepare and run an emulator for any number of the current
Android releases, and that’s what you do next:

$ cd Android/tools

$ ./android

The android command starts the Android SDK and AVD
Manager, which is a tool that creates Android emulators for any
number of Android virtual devices. At the moment, there are no
virtual devices, so you need to create one. However, before this
can happen, you need to install a target Android API package.
To do that, click on the Installed Packages tab, then press the
Update All button. In the dialog that appears, click Accept All
and then press the Install button.

The resulting download takes a while, so drag yourself away
from your computer and head off into the kitchen to make a nice
cup of coffee. Depending on your download speed, you may have
time to make a quick sandwich too.

With the
download(s) com-
plete, let’s create
an Android Virtual
Device (AVD). An
AVD is a virtual
version of an
Android device
that you can run
on the emulator.
Select the Virtual
Devices tab, then
click on the New
button. A dialog
appears that you
can use to set the
characteristics of
your AVD. Figure 
1 shows that I’ve
given my AVD a
name (LJapp),
selected an API
target (API Level 7,
which is Android
2.1) and set my virtual SD card to 256 meg. When you have
made your selections, click on the Create AVD button to 
initialize your AVD.

If you return to the Virtual Devices tab, your LJapp AVD
now should exist. Select the AVD and press the Start button,
then select the Launch button from the displayed dialog. The
emulator starts to load, and after a few seconds, you see the
opening screen for your emulated Android device (Figure 2).
Note that the emulator runs much more slowly than the actual
physical phone, so it may take a while to get to the Android
startup screen. Your mileage will vary, depending on the speed
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Figure 1. Setting the defaults for your emulated
Android virtual device.
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of your desktop’s processor.
Note: throughout the remainder of this article, I use the

word “tap” to refer to using the mouse to click within the
emulator. There is no mouse pointer on your physical Android
device (that’s what your finger is for), but the emulator needs
something, so the mouse pointer “emulates” your finger,
hence the use of the word tap to describe the action required.
When you see me use the word tap, think click.

Installing SL4A
Getting the SL4A on your emulator is straightforward. Start 
by tapping the Android browser and surfing to the SL4A Web
site: code.google.com/p/android-scripting.

When the SL4A Web page appears, tap on the square
graphic (the QR Code) to access the download URL for SL4A.
The download should begin immediately, and once it 
completes, tap the downloaded package name (which is
sl4a_r3.apk at the time of this writing) to install SL4A. Go
ahead and tap on the Install button, then tap on the Open
button to start the app. You’ll be asked to participate in usage
tracking (it’s up to you, and it’s optional), and then SL4A
informs you that you have “No matches found” under your
Scripts listing. That’s okay; you’ve yet to install any scripts.
SL4A now is ready for Python.

Installing Python for Android
Return to the Android browser and double-tap the screen to
enlarge the Web page. Locate the Featured Downloads part of
the page on the right, and tap on the download arrow beside
the python_for_android_r1.apk link. As before, let the down-
load complete before tapping on the downloaded file to
install it. When you’re ready, tap the Install button to confirm
the installation of the interpreter. When this completes, tap on
the Open button, then tap on the big Install button to complete
the installation. The Python for Android app downloads,
extracts and installs the Python support files from the SL4A
Web site and adds them into SL4A. The entire process should
take only a minute or two to complete. If it takes longer than
a few minutes, take a deep breath, and remember that the
emulator is much slower than your physical device.

When the installation completes, you’ll be presented with an

Uninstall button. Don’t tap this button! If you do, you’ll remove
the Python interpreter that you’ve just installed. Instead, tap on
the emulator’s home button (the little house icon) to return to the
Android main screen, tap the tab at the bottom of the screen to
see the list of installed apps, and note that SL4A has been added
to your emulator (Figure 3).

Go ahead and tap the SL4A icon that now displays the list
of installed Python scripts. Tapping the hello_world.py script
pops up the SL4A run menu (Figure 4). Looking from left to
right, the menu icons have the following meaning: 1) run the
script at the Python shell, which is useful when debugging; 2)
run the script “natively”; 3) edit the script in SL4A’s built-in
text editor, which is useful only for the most trivial of changes;
4) rename the script; and 5) delete the script. To test your
installation quickly, tap the second menu icon, which I like to
refer to as the “run wheel”. After a second or two, a message
saying “Hello, Android!” appears on screen for a few seconds
then disappears.

Figure 4. SL4A Menu Icons

If that worked, tap the test.py script, then tap the run
wheel. This runs a longer-running script that showcases some
of the facilities available to you as a Python programmer
working on Android. Again, bear in mind that the emulator
runs slowly, so be patient and wait for the various Android
interface elements to appear.

Creating Scripts for Android
Your Android emulator now is ready to run your custom Python
script, so let’s create one. Before you do though, note that 
the published SL4A API is a subset of the full Android API, so
certain features either are not available, in the process of being
made available or fully supported (see Resources for a link to
the current list). Don’t let this put you off. What’s there is more
than enough to produce usable Android apps in Python.
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Figure 3. Your Android emulator has SL4A installed and is ready for action.Figure 2. Your Android emulator is ready.
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A Sample Script
To get a feel for Python running on SL4A, let’s port an existing
script to the phone. The script in question is based on some code
from Chapter 2 of O’Reilly Media’s Head First Programming, which
I cowrote with David Griffiths in 2009. This simple script connects
to the Web site of a fictitious company called Beans’R’Us to grab
the company’s home page and extract the current price of coffee
beans from the page’s HTML. The code is straightforward, grabbing
the HTML page from the server, searching for the pricing data,
extracting it from the HTML page and then displaying it on screen:

from urllib import urlencode

from urllib2 import urlopen

pg = urlopen("http://www.beans-r-us.biz/prices.html")

text = pg.read().decode("utf8") 

where = text.find('>$') 

start_of_price = where + 2 

end_of_price = start_of_price + 4 

price = float(text[start_of_price:end_of_price])

print "The current price of coffee is:", price

This is Python 2 code, which is a deliberate choice, as the
Python that comes with SL4A is the 2.6.2 release. To take this
program for a spin, either load it into Python’s IDLE tool or execute
it from the command line:

$ python LJapp-cmd.py 

The current price of coffee is: 5.52

As you can see, this small script displays the currently published
price of coffee beans.

Porting the Sample Script to Android
Turning this script into an Android app is just a matter of deciding
on the Android UI elements you want to use, as the core functionality
does not need to change. The Python on SL4A is fully functional,
so the facilities you are used to with standard Python also are
available on your smartphone.

To make this script more Android-like, let’s display a friendly
message on startup as well as one on exit. The makeToast() API
call provides this functionality.

The dialogCreateSpinnerProgress() API call lets you display an
Android spinner dialog, assuming you then remember to call the
dialogShow() API call to make it visible. Let’s display a spinner prior
to requesting the Web page from the Beans’R’Us server, then dismiss
the spinner dialog with the dialogDismiss() API call, once we have
the data processed. And, let’s vibrate the phone at this point too,
just for the fun of it.

To conclude the script, use the dialogCreateAlert(), dialogSetItems()
and dialogSetPositiveButtonText() API calls to display the price of
beans within an Android dialog. To exit, simply tap the OK button.

Here’s the Python code from earlier with the calls to the SL4A
API added in:

import android

from urllib import urlencode
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from urllib2 import urlopen

app = android.Android()

app.makeToast("Hello from LJapp")

appTitle = "LJapp"

appMsg = "Checking the price of coffee..."

app.dialogCreateSpinnerProgress(appTitle, appMsg)

app.dialogShow()

pg = urlopen("http://www.beans-r-us.biz/prices.html")

text = pg.read().decode("utf8") 

where = text.find('>$') 

start_of_price = where + 2 

end_of_price = start_of_price + 4 

price = float(text[start_of_price:end_of_price])

app.dialogDismiss()

app.vibrate()

appMsg = "The current price of coffee beans:"

app.dialogCreateAlert(appMsg)

app.dialogSetItems([price])

app.dialogSetPositiveButtonText('OK')

app.dialogShow()

resp = app.dialogGetResponse().result

app.makeToast("Bye!")

Other than the addition of the Android UI code, no other
changes are required to the code from earlier, other than removing
the earlier script’s call to print (which is no longer required).

Transferring Your Script to the Emulator
To transfer your Python script to the emulator for testing, copy
your code file into your Android directory, then use the adb utility
within the tools directory to push your file to the SL4A scripts
directory on the emulator:

$ tools/adb push LJapp.py /sdcard/sl4a/scripts

6 KB/s (748 bytes in 0.116s)

With the file transferred, check the list of scripts within SL4A
and notice the addition of LJapp.py near the top of the list.

Testing Your Script
Go on, tap your app name, then tap the run wheel. After a
moment, you should see the spinner dialog appear while your
script contacts the Beans’R’Us Web site and requests the current
price of coffee (Figure 5). Shortly thereafter, the current price
appears in another dialog (Figure 6). Congratulations! The script
has been ported to your Android virtual device.

Running on a Smartphone
To run a Python script on your physical Android device, install
SL4A together with Python for Android on your handset, then
transfer your script.

To install SL4A on your physical Android device, enable the
Unknown Sources option in your device’s Application settings. This
setting is required to enable the installation of non-Market apps on
your phone. With this done, you can follow the same steps you
used when installing SL4A and Python on your emulator. To speed
things up a little, install Barcode Scanner from the Android Market
and use it to “read” the QR Codes from your desktop screen.

Transferring Your Script to Your Handset
There are a number of ways to get your script onto a real
phone. I’ve found the success of using something like
Bluetooth connectivity or USB cabling arrangements can very
much depend on the hardware on which you’re running.
What works on one handset, doesn’t on another, and so on.
Your mileage may vary depending on your actual device.
When I need to transfer a file, I’ve come to rely on a solution
that works no matter which handset I use (as long as the
handset can talk to a local Wi-Fi network). What I do is switch
on the OpenSSH server on my development PC running Linux,
then use the AndFTP file transfer app on the handset to scp
files from the desktop to the phone. AndFTP is available 
from the Android Market as a free download and installs in
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Figure 5. Your Python script is working.

Figure 6. And, there’s the price of coffee beans. Is it time to place an order?
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minutes. Once I connect to my desktop with AndFTP, I can
navigate to a directory of my choice, mark the files that I
want, then download them to my SD card on the handset.

AndFTP works well, and I’ve come to depend on it for all
my Android file transfers (see Resources). Just be sure to transfer
your scripts to /sdcard/sl4a/scripts on the phone to ensure that
your script names appear within the SL4A list of scripts.

With your script file transferred to your physical device,
start SL4A as before, tap your app’s name and tap the run
wheel. As expected, your app runs just as it did on the emulator,
only faster! I haven’t included a screenshot of the app running
on a real phone for two reasons. First, it looks exactly the
same as it did in the emulator, and second, it’s running on
your device, so you can take a look at it there!

Creating an APK
There’s one further kink to SL4A that might interest you. The
project includes draft instructions on creating a standalone,
downloadable Android APK package (see Resources). Once
created, the APK file bundles your custom Python script with
information that allows other Android users to install Python
for Android automatically onto their handsets and then 
run your app from the smartphone’s main menu of apps.
Describing the process of creating the APK likely would take
another article, so I leave it to the brave among you to try 
out the instructions on the SL4A Wiki. To see and learn a 
little about one such successfully created APK, check out 
Split Hitter on the Web (see Resources).

Final Words
Programming your app in Java is not the only option on
Android. With SL4A, very capable scripting languages come to
Android, taking the platform to a new level of hackability. If you
can, get involved. More people means more eyeballs, and more
eyeballs means more help and more code. Official support from
Google will come if enough programmers get involved, which
can only help raise the project’s profile within Google’s HQ.
SL4A is already a good project, and I can only imagine the great
project it will be with “official status” bestowed on it by
Google. Let’s hope this happens sooner rather than later.

You can learn lots more from the wiki documentation hosted
at the SL4A Web site. Be sure to browse the Tutorials section of
the wiki for links to what others are doing with SL4A. There’s
also an active (and very friendly) SL4A mailing list that Damon
uses to announce new versions, track feature requests, report
patches and spread the word about SL4A. If you build an app
for Android using SL4A, join the list, and I’ll see you there.
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Google’s Android SDK: developer.android.com/sdk

SL4A Project: code.google.com/p/android-scripting

SL4A API: code.google.com/p/android-scripting/wiki/
ApiReference

AndFTP Home Page:
www.lysesoft.com/products/andftp/index.html

Sharing SL4A Scripts as APKs:
code.google.com/p/android-scripting/wiki/
SharingScripts

Split Hitter: www.splithitter.com

To run a Python script on your
physical Android device, install
SL4A together with Python for
Android on your handset, then
transfer your script.
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Put the World
in Your Pocket

withMarble
KDE’s Marble breaks free of the desktop—and

it knows where it’s going. STUART JARVIS

Have you ever wondered what it would be like to have the whole
world at your fingertips? How about cradling it in a single hand,
putting it in your pocket and taking it with you wherever you go?
With KDE’s Marble Virtual Globe on your mobile phone, you can
do just that.

Yes, you now can run Marble on a smartphone that supports
Nokia’s Qt framework. That could be useful, the next time you
are arguing with a friend about which is farther north: London,

England, or London, Canada. However, you could answer that
kind of question using a mobile Web browser, or you even could
use your phone to call someone and ask. At first glance, having 
a virtual globe on your phone seems like little more than a fun
gimmick—something to play with and impress your friends. But 
if you look a little deeper, you will find that Marble can do much
more than plug the gaps in your geography knowledge. It can
help you find yourself and guide you home.
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Navigate Freely
Marble has long been KDE’s virtual globe application, providing
satellite, atlas and OpenStreetMap mapping of the world. Since 
its 0.10 release last August, Marble has included route-finding
capabilities, so you can enter two locations and have Marble 
calculate a route and provide step-by-step directions.
However, with version 1.0, released in 2010,
Marble’s navigational capabilities and optimizations
for mobile devices have really come of age.
Combined with a suitable smartphone, this
gives you a completely free navigation system—
free software and free map data.

So, how can you use Marble to turn your
phone into a personal navigational device? In
principle, you can run the software on any device
that supports Nokia’s Qt toolkit. In practice, most
testing is done on Nokia N900s running Maemo,
and packages are available for this platform. Marble
also will run fine on MeeGo when the first MeeGo-
powered phones appear. In the view of lead developer
Torsten Rahn, “It would be really cool to see
Marble prepackaged for more platforms, such 
as Symbian, Android, WinCE and others.”

Once you have Marble installed, you just need
an excuse to play with it. Imagine that your
employer calls you at home one morning and

wants you to to travel to a client’s office a couple cities away.
Over breakfast, fire up Marble on your mobile phone, enter
your current location or let Marble find it using GPS, enter your
destination and wait for Marble to query a range of routing
services before presenting you with a set of options, the best
selected by default. If you want to avoid a road you know is
particularly busy in the morning, you can choose one of the
alternative routes or set an additional via point to avoid it. If
you need to pick up your suit from the dry cleaning shop on
the way, you can add that to the route too.

When you are happy with your journey plan, just use your
home wireless network to download the maps for the entire route
before you hit the road. That way, you won’t have to use more
expensive mobile network bandwidth on the journey. Then, you
can flick Marble into guidance mode, sit back in your car and
watch as Marble tracks your progress along the route and pro-
vides step-by-step directions and relevant maps. While you travel,
you will see that Marble displays a progress bar to warn you of
the next turn (it counts down from 1,000m). You can check the
icon that shows you the direction of the next turn and know that
if it is grayed out, the next turn is still more than 1,000m away.
Check the step-by-step text instructions for further guidance. You
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Figure 1. Marble’s mobile version puts the world at your fingertips.

Most testing of the mobile version of Marble is done using
Maemo on Nokia’s N900 smartphone. Packages are available
to make installation easy.

To get the mobile version of Marble, simply point your phone’s
Web browser to the Marble Web site (edu.kde.org/marble),
navigate to the Download section and scroll down to find the
Maemo packages.

Click on the Maemo package, and when it has downloaded,
the Maemo package manager should open. You just need to

make a few more clicks to confirm that you want to add the
Marble software catalog, and then Marble will be ready to use.
You also will find that the Marble software catalog enables you
to install the marble-maps package that gives you access to
additional maps, such as satellite imagery, if you want to try
something different from the default OpenStreetMap maps.

If you want to be able to calculate routes without an Internet
connection, you also should install monav-routing dæmon,
which also is part of the Marble software catalog in the Maemo
package manager.

Get Marble on Your Nokia N900

Figure 2. You easily can use a smartphone running Marble as an in-car satellite
navigation device.
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also get to see the overall distance to the destination and can 
toggle between guidance and map mode that enables you to
pan and zoom the map manually. Remember also to keep your
eyes on the road.

You might be tempted to play with Marble’s routing just
for the fun of it, while racking up big mobile data bills to
download all the map data. So, it’s fortunate that Marble
allows you to download map data for planned journeys at 
a convenient time, such as when you are within range of 
your home wireless network. According to developer Dennis
Nienhüser, “Marble 1.0 allows you to download map 
data along the route, which keeps the download amount 

significantly lower if you’re interested only in the route part.”
This can cut data downloads by 85–90%. You even can work
out routes entirely off-line. Marble can download a set of 
off-line maps to do vehicle routing all around the world.

More than the Sum of Its Parts
Of course, other navigation solutions exist for mobile devices.
Some, such as Navit, Mappero, ModRana and MoNav, even
are free software. However, Marble has a few special features.
Marble makes use of a range of existing algorithms and Web
services, and as Dennis explains, the approach Marble takes 
is to “query the available ones in parallel and choose the 
best result”. However, there is more to it than just fetching
results: “many of the services can only calculate routes
between two points, while Marble supports an arbitrary 
number of via points—therefore, we need to split up requests
and combine the results, and all of that is transparent to the
user”. Marble also adds enhancements to the step-by-step
driving instructions: “We generate them ourselves, as that
allows us to translate them in all languages supported by 

KDE software—no other project has that huge a number of 
supported languages.”

Dennis explains that there are other advantages to using a
selection of alternative back ends: “Since we query multiple
routing back ends in parallel, Marble ranks the results, elimi-
nates duplicates and then shows the remaining routes on the
map. The best is active, but you can easily switch to one of
the alternative routes.”

Marble for smartphones also gains from its close relation-
ship to its desktop cousin. You easily can explore and plan
your journey with Marble on your home computer with a big
screen and fast Internet connection and then transfer it to
your mobile phone. Simply export a file from the computer to
the phone and then open it in the mobile version of Marble.
In fact, you can import route data from any application 
supporting the standard KML format. The mobile version of
Marble does, however, have plenty of differences from the
desktop version. For a start, the mobile version does not
depend on the KDE platform, so none of the KDE libraries are
needed for installation. This makes the application download
only a few megabytes, but it does mean that the KNewStuff
interface—with which you may already be familiar if you use
KDE software on the desktop—is not available to install add-ons,
such as new maps.

Making the software simple to use is one of the developers’
main goals. Much of the technology needed has developed
independently of Marble, but Marble draws it all together 
and presents it to the user via a consistent and easy-to-use

5 6 | march 2011 www.l inux journa l .com

FEATURE Put the World in Your Pocket with Marble

You easily can explore and plan your journey with Marble
on your home computer with a big screen and fast Internet
connection and then transfer it to your mobile phone.

Figure 3. Marble’s customized guidance mode interface shows only the
information you need: the next turn and when to expect it.

Figure 4. Marble’s route finder can help you plan long journeys by car.
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interface. For Dennis, the major challenge has been “integrating
the different back ends and coping with their strengths and
limitations, ideally without the user knowing”. This is the key:
“hiding power behind a simple user interface”.

Behind Marble’s Route-Finding
In the best traditions of free software, Marble makes use
of a whole load of existing routing solutions rather than
re-implementing everything itself.

Addresses and current locations are located on the
globe using a combination of the Nominatim Web service
(for OpenStreetMap address search), GeoIP Web services
to link IP addresses to locations and a local database
shipped with Marble. Nominatim also is used to convert
positions to addresses, as is Gosmore, which is an optional
runtime dependency.

Marble works out routes by taking advantage of the
OpenRouteService, YOURS Web service, Routino and
the aforementioned Gosmore and Monav as optional
runtime dependencies.

Of course, free software also is about contributing
things back, and Dennis is excited about Marble’s routing
instructions implementation becoming useful for other
projects. “It is used by the YOURS implementation on
OpenStreetMap, which has good chances to be included
on the main OpenStreetMap site at some point. That
would mean that some part of Marble, and the efforts of
the KDE translators, would be used by the OpenStreetMap

project itself—a nice way for KDE to contribute.”

Mapping Out the Future
Plenty more is coming in the future. Being able to plan a route

Figure 5. Large-scale OpenStreetMap data makes finding the best walking routes
around your home city easy too.
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and following it is useful, but what about being able to take
your phone out when you run or cycle and have Marble record
your route so you can upload it to your home computer and
see where and how far you went? Dennis thinks it can be
done: “Technically, we’re just 20 lines of code away from that.
It’s mainly missing currently because we didn’t find a nice
place in the user interface yet.”

Other future enhancements include integration of off-line
address search, greater optimization for different transport
types—for example, improving the selection of different routes
for cycling and driving or choosing the fastest versus the
shortest route. Voice instructions, one of the major features
missing from Marble on a smartphone when compared to a
dedicated satellite navigation system, also will be added using
text-to-speech technology.

Torsten also is excited about the future use of OpenGL,
recently demonstrated by Marble developer Bernhard
Beschow. Adding OpenGL support will make it possible to
move rendering of the maps from pure software to make 
better use of the graphics processors found in modern smart-
phones. Torsten believes that “OpenGL is important for the
mobile use case in terms of CPU and battery usage—we hope
that OpenGL support will start to appear in summer 2011.”

Implementing all these features, of course, will take a lot
of hard work, and not just from developers: “We need more
people to help us: with promotion, with documentation and,
of course, through coding.” As Marble depends heavily on free
data sources, such as those integrated in the OpenStreetMap
Project, it also benefits from contributions to the stock of free
geographical data by governments, individuals and companies.
In particular, Torsten would like to see more aerial imagery
released under free licenses. Dennis has similar views: “Any
data that is commonly tagged in OpenStreetMap will be useful
if it can be imported automatically in some way. Satellite maps
would be awesome to have as well in more detail.”

Education or Navigation?
Marble became well known as an educational desktop globe
along the lines of Google Earth. After all, it was developed as
part of the KDE Education Project. However, Marble’s 1.0
release, part of KDE Software Compilation 4.6 released earlier
in 2010, has brought both its navigational features and mobile
interface to maturity, and the developers now prefer to say
that Marble is the free software that lets you “explore the
world and find your way”.

Even when work on Marble first started, Torsten’s goals
were ambitious: to produce a map widget that would “become
for geo-browsers what KHTML/WebKit is for Web browsers”.
The aim always was very much more than just the production of
an educational globe. Torsten explains: “We took the education
focus as a starting point, and since then, we have explored
more and more use cases and have widened our scope.”

Marble also has found a place in many other applications,
from scientific mapping and weather-tracking applications to
photo management, sensor data visualization and even Linux
distribution installers. It goes beyond Earth too, with map data
for the moon and solar system planets available for download.

For Dennis, the development of Marble into a mobile navi-
gation system has fulfilled a long-felt need: “My wish to use 
a free navigation assistance goes back quite some years. I started

to look into open-source navigation solutions, but the software
available at that time wasn’t really capable of what I wanted.”
Nonetheless, he began contributing to Marble. “Once I had an
N900 and heard that there was a Marble port for the N900
already, the idea pretty much was there.”

So, what is Marble now, an educational desktop globe or a
personal navigational tool? For Dennis, the answer is easy: “To
me, they are not contradictory—it is both, and even more.”�

Stuart Jarvis is a scientist and member of KDE’s Marketing Working Group. Lacking a
Marble-capable smartphone, he spends a lot of time getting lost in unfamiliar places.
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Resources

Marble: edu.kde.org/marble

Navit: www.navit-project.org

Mappero: maemo.org/downloads/product/Maemo5/
maemo-mapper

ModRana: maemo.org/packages/view/modrana

MoNav: wiki.openstreetmap.org/wiki/MoNav

OpenStreetMap: nominatim.openstreetmap.org

Gosmore: wiki.openstreetmap.org/wiki/Gosmore

OpenRouteService: openrouteservice.org

YOURS: wiki.openstreetmap.org/wiki/YOURS

Routino: www.routino.org

Figure 6. If you get bored with planet Earth, there are plenty of other
worlds to explore.
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Augmented
Reality with

HTML5
How far can HTML5 go when
writing mobile applications?
RICK ROGERS

In a previous Linux Journal article (“Developing Portable Mobile Web Applications”,

September 2010, www.linuxjournal.com/article/10789), I looked at HTML5 and how

it could be used to write applications for mobile phones. The techniques presented

in that article work well for applications that use text, buttons, images, audio and even

video, but what about cutting-edge applications that stretch the envelope of what

mobile phones can do? In an effort to find out, I decided to implement a rather simple

mobile augmented reality application, doing as much as I could in HTML5. This article

explores the techniques for extending JavaScript capabilities to write applications that

do more than is possible with standard HTML5.
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Augmented Reality
Augmented reality (AR) is the name given to a class of applications
that combines the unique capabilities of mobile phones to
extend users’ perceptions of their environments. Layar
(www.layar.com) was one of the first AR applications, and it’s
still one of the more creative. Augmented reality overlays the
current camera preview screen with additional information—you
can see examples in this YouTube video: (www.youtube.com/
watch?v=A6Le50-QN3o&feature=player_embedded). Figure
1 shows what Layar looks like when the “Starbucks” layer is
loaded and the camera is pointed at a mall where there is a
Starbucks coffee shop.

This application makes use of a number of mobile phone features:

� Camera preview.

� Compass (direction the camera is pointed).

� Location.

� 2-D graphics (for the overlay).

� Database capabilities.

Layar is a very advanced application, with many options 
to make it easy to use. Again, the essential nature of AR is
that the user sees additional information superimposed on 
a camera preview.

HTML5 Extensions
How would you implement this kind of application using HTML5?
For the sake of creating an example application, let’s reduce AR to
a simple case: show the current camera preview on the user’s
screen and superimpose the current compass direction on top of

the preview. Let’s also animate the compass card so it moves as
the phone’s camera pans around. In principle, the overlay could be
anything, but a compass card is a start.

HTML5 has greatly extended the capabilities of HTML applica-
tions, but some things still are missing for this application:

1. HTML5 doesn’t include a compass API. You need a way to
access the mobile phone’s current compass direction and
receive periodic updates as the direction changes. You could
use the API in one of the Web app toolkits (such as PhoneGap
or Titanium) for this, but let’s create our own interface and
demonstrate how you can access just about any Object
from JavaScript.

2. You need a live camera preview on the screen, and there 
isn’t a camera API in HTML5. Extensions to HTML5, 
such as WAC (Wholesale Applications Community, 

public.wholesaleappcommunity.com), are defining APIs for
camera preview, but there are no WAC mobile phones yet.

3. In order to add your own HTML5 extensions to a mobile
platform, you have to do some platform-specific code. That
means you have to give up some portability, but let’s accept
the trade-off and focus on one platform, Android. Let’s 
create the needed Dalvik/Java code to implement this simple
AR application and take a look at how JavaScript can call
Dalvik methods and vice versa.

The ARCompass Application
The application will be a hybrid Dalvik/HTML5 application. The
HTML5 part will run in a browser. Android applications create
an Internet browser view in one of two ways:

1. Issue an Intent with the URL to open, and Android will resolve
that Intent by opening the browser application and passing it

the URL. When you exit the browser, control is returned to the
calling application. This approach works fine for regular HTML5
applications, but it doesn’t provide a way to add new interfaces
to JavaScript.

2. Inflate a WebView and pass it the URL. There is a lot more 
flexibility in the WebView compared to the browser application,
including a public method, addJavascriptInterface (Object obj,
String InterfaceName). This method lets you create your own
JavaScript APIs for the scripts run by a WebView. Note that
there is a bit of a security hole here—anything you make visible
to JavaScript can be accessed by any JavaScript script run by
this WebView, whether or not you wrote the script. You want
to be sure the user can’t navigate to random Web sites that
might misuse your interface. In this case, let’s include the HTML
and JavaScript files in the application and not provide the user
any chance to navigate away.
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Augmented reality (AR) is the name given to a class of 
applications that combines the unique capabilities of mobile
phones to extend users’ perceptions of their environments.

Figure 1. Layar with the “Starbucks” Layer
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Let’s write a Dalvik application that shows the camera preview
screen and overlays that with a WebView that will draw and animate
the compass card. Of course, you’ll also need the compass
information passed from Android back to the HTML5 code, so it
can animate the card properly.

Assuming you’ve already loaded the Android SDK (from
developer.android.com), you can follow along by downloading
the ARCompass.prj project file and the HTML and JavaScript files
from ftp.linuxjournal.com/pub/lj/listings/issue203/10920.tgz.

The HTML5 Part
Before diving into the Dalvik part of the application, let’s take
a look at the HTML5 part, which draws a compass card and
rotates the card to show the current direction the phone is
pointed. The .html, .js and .png files used here are stored in the
Dalvik application’s assets folder, which is created automatically
when Eclipse creates an Android project.

The header of the HTML file declares a title and references
the JavaScript file. The body consists of two <div>s: one 
with a button and one with a <canvas>. You don’t really 
need the button for the application, but I wanted to show
how you call Dalvik routines from JavaScript/HTML. Notice 
that the onclick attribute for the button is set to 
window.direction.turnOnCompass(). You’ll see later how
that API is declared in Dalvik and how it is wired to start 
the compass sensor sending direction updates.

The second <div> is the canvas where you draw the 
compass card. Let’s assume a landscape orientation for the
application and position the canvas on the right side of the
screen. In a real application, you’d take account of the specific
screen geometry of the device you’re running on. For simplicity
here, I’ve hard-coded some pixel values. A short embedded
script then asks the drawCompass() function to draw the initial
compass card image.

The JavaScript file declares some variables and defines 
two functions:

1. drawCompass() draws the initial compass card, with north
pointing up.

2. updateView(dir) will be called whenever you get an updated
compass direction from the compass sensor (I explain how
later). It rotates the drawing context appropriately and redraws
the compass card.

The Android Part
Let’s turn our attention to the Dalvik part of the application.
You need manifest and layout files (Listings 3 and 4).

The manifest says the application consists of only one
screen (the ARCompass activity) and that it needs the user’s
permission to access the camera and Internet. It also asked for
SET_DEBUG_AP permission, which allows you to run the app
on a real device while using the Eclipse debugger.

The layout file says the activity contains two views, a
WebView cleverly named webView0 and a SurfaceView 
named preview. I’m using a Relative Layout so you can posi-
tion the views on top of each other using the layout_align_top
and layout_align_bottom attributes for webView0. I’ll handle
any other needed layout in the HTML that I’ll ask WebView 
to render.
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Listing 1. arcompass.html

<!DOCTYPE HTML PUBLIC>

<head>

<title>AR Compass</title>

<script type="text/javascript"

src="arcompass.js">

</script>

</head>

<body>

<div id="extra">

<button type="button"

onclick="window.direction.turnOnCompass()">

Start</button>

</div>

<div id="overlay" style="position: absolute;

left:280; top:60; z-index:500;

background-color:#0000" >

<canvas id="e" width="200" height="200">

</canvas>

<script>

drawCompass();

</script>

</div>

</body>

</html>

Listing 2. arcompass.js

var currDir;

var canvas;

var context;

var card;

function drawCompass() {

currDir = 0;

canvas = document.getElementById("e");

context = canvas.getContext("2d");

card = new Image();

card.src = "CompassCard.png";

card.onload = function() {

context.translate(100,100);

context.globalAlpha = 0.5;

context.drawImage(card, -100, -100, 200, 200);

}

}

function updateView(dir) {

context.rotate(currDir*2*Math.PI/360);

context.rotate(-dir*2*Math.PI/360);

context.drawImage(card, -100,-100,200,200);

currDir = dir;

}
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The Dalvik part of the application is more complicated, but
not so bad if you break it down into sections:

package com.lj.ARCompass;

import java.io.IOException;

import android.app.Activity;

import android.app.AlertDialog;

import android.content.Context;

import android.content.DialogInterface;

import android.hardware.Camera;

import android.hardware.Sensor;

import android.hardware.SensorEvent;

import android.hardware.SensorEventListener;

import android.hardware.SensorManager;

import android.os.Bundle;

import android.util.Log;

import android.view.SurfaceHolder;

import android.view.SurfaceView;

import android.view.Window;

import android.webkit.WebChromeClient;

import android.webkit.WebSettings;

import android.webkit.WebView;

import android.widget.Toast;

public class ARCompass extends Activity

implements SurfaceHolder.Callback {

private WebView mWebView;

private SensorManager mSensorManager;

private float[] mValues;

private boolean compassOn = false;

private static final String TAG = "ARCompass";

final Context mContext = this;

private Camera mCamera;

private SurfaceView mSurfaceView;

private SurfaceHolder mSurfaceHolder;

private boolean mPreviewRunning;

These first lines import all the libraries you need, declare some
needed variables, and declare the only Activity, ARCompass. Note
that I’ve said ARCompass will implement the SurfaceHolder.Callback
interface—this is needed for the camera preview.

The next block of code declares a SensorEventListener:

private final SensorEventListener mListener =

new SensorEventListener() {

@Override

public void onAccuracyChanged

(Sensor sensor, int accuracy) {

}

@Override

public void onSensorChanged(SensorEvent event) {

mValues = event.values;

Log.d(TAG,"Compass update: " + mValues[0]);

String url =
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Listing 3. AndroidManifest.xml

<?xml version="1.0" encoding="utf-8"?>

<manifest

xmlns:android=

"http://schemas.android.com/apk/res/android"

package="com.lj.ARCompass"

android:versionCode="1"

android:versionName="1.0">

<application android:icon="@drawable/icon"

android:label="@string/app_name"

android:debuggable="true">

<activity android:name=".ARCompass"

android:label="@string/app_name">

<intent-filter>

<action android:name="android.intent.action.MAIN" />

<category android:name="android.intent.category.LAUNCHER" />

</intent-filter>

</activity>

</application>

<uses-permission

android:name="android.permission.CAMERA">

</uses-permission>

<uses-permission

android:name="android.permission.INTERNET">

</uses-permission>

<uses-permission

android:name="android.permission.SET_DEBUG_APP">

</uses-permission>

</manifest>

Listing 4. main.xml

<?xml version="1.0" encoding="utf-8"?>

<RelativeLayout

xmlns:android=

"http://schemas.android.com/apk/res/android"

android:orientation="horizontal"

android:layout_width="fill_parent"

android:layout_height="fill_parent"

>

<SurfaceView

android:id="@+id/preview"

android:layout_width="fill_parent"

android:layout_height="fill_parent"

android:layout_weight="1"

/>

<WebView

android:layout_width="fill_parent"

android:layout_height="wrap_content"

android:id="@+id/webView0"

android:layout_alignTop="@id/preview"

android:layout_alignBottom="@id/preview"

/>

</RelativeLayout>
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"javascript:updateView(" + mValues[0] + ");";

mWebView.loadUrl(url);

}

};

Later on, I’m going to wire this listener up to the update
events that I’ll get from the compass sensor. For now, notice
in the onSensorChanged() method that the ultimate result is
to load a URL into the WebView (also created later). The URL
is of the form javascript:updateView(direction), because the
first value passed to you in the array event.values[] is, in fact,
the current compass direction. Loading the URL into the
WebView has the effect of calling the updateView() function
just defined in arcompass.js.

The next section of code gets into the onCreate() method,
called when the activity is first created:

/** Called when the activity is first created. */

@Override

public void onCreate(Bundle savedInstanceState) {

super.onCreate(savedInstanceState);

Log.d(TAG, "onCreate");

// Get rid of title

requestWindowFeature(Window.FEATURE_NO_TITLE);

setContentView(R.layout.main);

// Initialize the surface for camera preview

mSurfaceView =

(SurfaceView)findViewById(R.id.preview);

mSurfaceHolder = mSurfaceView.getHolder();

mSurfaceHolder.addCallback(this);

mSurfaceHolder.setType

(SurfaceHolder.SURFACE_TYPE_PUSH_BUFFERS);

Log.d(TAG, "SurfaceView initialized");

// Initialize the WebView

mWebView = (WebView) findViewById(R.id.webView0);

WebSettings webSettings = mWebView.getSettings();

webSettings.setSavePassword(false);

webSettings.setSaveFormData(false);

webSettings.setJavaScriptEnabled(true);

webSettings.setSupportZoom(false);

mWebView.setBackgroundColor(0);

mWebView.addJavascriptInterface

(new CompassJavaScriptInterface(), "direction");

Log.d(TAG, "JavaScript interface added");

/* Set WebChromeClient before calling loadUrl! */

mWebView.setWebChromeClient

(new WebChromeClient() {

@Override

public boolean onJsAlert(

WebView view, String url, String message,

final android.webkit.JsResult result){

new AlertDialog.Builder(mContext)

.setTitle("javaScript dialog")

.setMessage(message)

.setPositiveButton(android.R.string.ok,

new AlertDialog.OnClickListener() {

public void onClick(

DialogInterface dialog, int which) {

result.confirm();

}

})

.setCancelable(false)

.create()

.show();

return true;

};

});

mWebView.loadUrl(

"file:///android_asset/arcompass.html");

}

After calling the superclass routine and setting a TAG to be
used with log messages, I request the FEATURE_NO_TITLE for the
window, because I don’t want or need the usual Android title bar.
Then, I connect with the main.xml layout file I looked at earlier.

The next block of code initializes the SurfaceView that
you’re going to use for the camera preview, and the next
block of code initializes the WebView. I’ll leave most of the
details to the reader (the Android SDK help files are excellent),
but note one line in particular:

webSettings.setJavaScriptEnabled(true);

By default, WebViews don’t execute JavaScript. This 
setting turns on that ability.

The line after the WebView settings invokes
addJavascriptInterface() to add a new API that can be 
called from scripts run by the WebView. I define the
CompassJavaScriptInterface class later, including the method
turnOnCompass(), but this is where I defined the “direction”
part of the function call I made back in arcompass.html 
(window.direction.turnOnCompass()).

The next 20 lines or so define a WebChromClient, so you
can issue alert() function calls from JavaScript, and those will be
converted into Android alert boxes. This is useful for debugging,
but not absolutely needed unless your JavaScript uses alerts.
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When you make a call this way from JavaScript, it can 
be important to know that this code is going to run in a
thread separate from the one where it was invoked above.
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The last line in this section loads the arcompass.html file
into the WebView. Note the syntax of the file reference.
Again, the file is in the assets folder of the application project,
and the SDK includes that folder in the .apk package that is
downloaded when installing the application. The next section
of code connects the compass sensor to the application:

final class CompassJavaScriptInterface {

/* Note this runs in a separate thread */

CompassJavaScriptInterface() {

}

public void turnOnCompass() {

Log.d(TAG, "turnOnCompass");

mSensorManager = (SensorManager)

getSystemService(Context.SENSOR_SERVICE);

Sensor mSensor =

mSensorManager.getDefaultSensor

(Sensor.TYPE_ORIENTATION);

if(mSensor != null){

mSensorManager.registerListener(mListener,

mSensor, SensorManager.SENSOR_DELAY_NORMAL);

compassOn = true;

Log.d(TAG, "Compass started");

}

else{

Toast.makeText(mContext,

"No ORIENTATION Sensor",

Toast.LENGTH_LONG).show();

compassOn = false;

finish();

}

}

}

@Override

protected void onDestroy() {

super.onDestroy();

if(compassOn){

mSensorManager.unregisterListener(mListener);

}

finish();

}

First, I declare the class that I referred to back in
addJavascriptInterface(). When you make a call this way from
JavaScript, it can be important to know that this code is going
to run in a thread separate from the one where it was invoked
above. In particular, if the called routine needs to manipulate
the user interface, it will not be running in the UI thread, so it
needs to post a runnable for that thread to pick up. In this
case, I’m just working with the Sensor interface, so running 
in a separate thread is not an issue.

The only method I define is turnOnCompass(), but I could
define others. If I defined another method blatz(), I could call it
from JavaScript as window.direction.blatz(). The turnOnCompass()
method invokes the SensorManager and asks for a handle to the
default orientation sensor. If there is a default orientation sensor, 
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it registers the SensorEventListener I defined at the beginning, sets
a housekeeping boolean and returns. If there isn’t an orientation
sensor, it tells the user with a Toast, and exits.

The final block of code in this section makes sure that 
you de-register the listener when the application exits. If you
happen to be the only registered listener for orientation, this
would give Android the opportunity to power down that 
service, and even that sensor.

The last section of Dalvik code deals with the camera preview:

// Create camera preview.

public void surfaceCreated(SurfaceHolder holder){

mCamera = Camera.open();

try {

mCamera.setPreviewDisplay(holder);

} catch (IOException exception) {

mCamera.release();

mCamera = null;

}

}

// Change preview's properties

public void surfaceChanged(SurfaceHolder holder,

int format, int w, int h){

mCamera.startPreview();

mPreviewRunning = true;

}

// Stop the preview.

public void surfaceDestroyed

(SurfaceHolder holder){

mCamera.stopPreview();

mPreviewRunning = false;

mCamera.release();

}

}

Again, the details of the camera preview implementation
are best left to the Android SDK documentation. The 
three methods—surfaceCreated(), surfaceChanged() and
surfaceDestroyed()—are the methods of the Surface.Callback
interface that I said this activity would implement, and they
are called for you at each of those events. When the surface is
created, you connect the camera preview to the SurfaceHolder.
When the surface is destroyed, you stop the camera preview
and release the camera. The surfaceChanged method is called
only once, after surfaceCreated, and you actually start the 
preview there.

When you build and run this program on a mobile phone,
you get something like the picture shown in Figure 2. This is an
HTC EVO screenshot. I haven’t done a lot to account for screen
geometry differences, so your phone may look a bit different.

The user sees a Start button and a compass card superimposed
on the current camera preview. The Start button isn’t really
needed, but I included it so I could show how JavaScript/HTML
can call a Dalvik method.

When you tap the Start button, the HTML part of the
application calls window.direction.turnOnCompass(), which 
is implemented in Dalvik. The method asks the orientation
sensor to start sending compass readings to mListener. Every

time mListener gets a new compass reading, it calls the
JavaScript routine updateView() to repaint the compass card
on the screen.

So What Does All This Mean
I’ve shown how to write hybrid applications with HTML5 and Dalvik.
It’s relatively easy to set things up so JavaScript can call Dalvik methods,
and Dalvik can call JavaScript methods. I’ve shown that you can 
create rather advanced applications that composite the Dalvik and
HTML5 user interfaces so they look like one to the user.

But you could just as easily have written the whole application
in Dalvik, so what is the advantage of writing part in HTML5?
Here are the advantages:

1. If you were writing a real application, the HTML5 part
would be (relatively) portable to other platforms. You
wouldn’t have to rewrite it to port to, say, the iPhone. In
the example, the HTML5 part is pretty small, but in principle,
it could be much larger.

2. You could have kept the HTML5 part of the application on a
remote HTTP server, to be updated whenever the app is run,
without requiring the user to download an update.

3. If your application displayed information from the Web, it
could be argued that HTML5 is a more natural place for
Web interaction than Dalvik.

Hybrid applications, such as the example here, can be a valid
way to create mobile applications that combine the power 
of HTML5 and the native platform. As long as the platform 
gives you a way to interact between JavaScript and the native
application environment, there really doesn’t seem to be any
barrier to the kinds of applications you can write.�

Rick Rogers has been a professional embedded developer for more than 30 years. Now specializing
in mobile application software, when Rick isn’t writing software for a living, he’s writing books and
magazine articles like this one. He welcomes feedback on the article at portmobileapps@gmail.com.
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Compass card graphics adapted from 
commons.wikimedia.org/wiki/File:Compass.svg.

Figure 2. ARCompass Running on an HTC EVO

mailto:portmobileapps@gmail.com
http://www.linuxjournal.com
http://commons.wikimedia.org/wiki/File:Compass.svg


http://conferences.oreilly.com/mysql
http://conferences.oreilly.com/where
http://conferences.oreilly.com/where


6 8 | march 2011 www.l inux journa l .com

Run
with

MeeGo
What’s new in 1.1?

Ibrahim Haddad

T
he MeeGo Project has had multiple releases and has progressed 

significantly since its announcement in February 2010. This article

provides an overview of the MeeGo Project for newcomers, a review of the

benefits MeeGo provides to the players in the mobile ecosystem, and discusses

the features in the latest MeeGo 1.1 release, announced October 28, 2010.
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Introduction to MeeGo
MeeGo is an open, collaborative project
between the project founders (Nokia and
Intel), the Open Source community and
various commercial and noncommercial
partners with the goals of accelerating 
the adoption of Linux on a magnitude of
client devices and enriching the technical
Linux platform as the platform of choice
for mobile computing devices.

MeeGo is a Linux-based operating 
system built for the next generation of
computing devices across multiple hard-
ware architectures. Different from other
mobile operating systems, MeeGo is an
open-source platform governed by best
practices of open-source development. It
includes the following:

1. Core operating system.

2. User Interface (UI) libraries and tools.

3. References user experiences for 
multiple devices.

4. Standard set of application program-
ming interfaces (APIs) across all target
device types.

5. A software development kit (SDK)
that enables application developers
to develop, install, debug and run
applications either on reference devices
or in an emulated environment.

MeeGo supports a magnitude of
mobile client devices (handsets, connected
TVs, in-vehicle infotainment, Netbooks and
tablets). It provides choice and flexibility to
create and deliver a uniquely differentiated
service offering. It’s an unusual project in
that it is aligned closely with upstream
projects, as MeeGo requires that sub-
mitted patches also are submitted to
the appropriate upstream project and
are on a path for acceptance. This
development model has the great effect 
of improving all upstream open-source
projects used in MeeGo, and it guarantees

a unified technical approach led by the
upstream projects.

How Does MeeGo Benefit
the Mobile Ecosystem?
If you are an open-source developer, you
will enjoy working on an open-source
mobile platform project that follows open-
source development practices. You will
have full access to everything MeeGo,
and you can rest assured that any code
contributed by MeeGo will be submitted
to the appropriate upstream open-source
projects. From this perspective, every other
Linux mobile and desktop effort will bene-
fit from MeeGo’s work and contributions.

If you are an application developer,
you will enjoy working with a single set 
of APIs across a number of client devices
(handsets, tablets, Netbooks, in-vehicle
infotainment systems and connected TVs).
You have access to polished and easy-to-get-
and-use developer tools and infrastruc-
ture. In addition, there are open forums
where you can engage in discussions

directly with the platform and tool cre-
ators, exchange ideas and best practices
and even participate in the evolution of
the platform. Plus, you will enjoy the flexi-
bility of hosting your applications in
more than one application store.

If you are a device manufacturer or a
wireless operator looking to build and/or
deploy devices with MeeGo, the project
offers tremendous opportunities. MeeGo
is a democratic project with open access
to all, at all times. It is the only platform of
its kind built with unparalleled openness 
in the industry. It will accelerate your time
to market, lower the complexities involved
in targeting multiple device types, allow
you to optimize the software stack and,
most important, grant you an equal
right to participate in the evolution of
the software platform.

MeeGo 2010 Milestones
Since the project announcement in
February 2010, MeeGo has delivered
the core software platform in addition
to three user experience implementations
(Netbook, handset and in-vehicle 
infotainment), with several updates in
between. Figure 1 provides the roadmap
of releases since the project’s inception
and Figure 2 offers the roadmap of the
release updates and what they included.

Between major releases, MeeGo offers
updates that usually include general oper-
ating system fixes to enhance the stability,
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MeeGo and Connected Devices
We all use mobile devices every day (such as Netbooks, connected TVs, tablets,
in-vehicle infotainment and handsets). The power of these devices has reached
astounding levels with unheard of performance and capabilities. The goal of the
MeeGo Project is to develop the best software platform to go with these devices.

Figure 1. MeeGo Releases Since the Project’s Announcement

Figure 2. MeeGo Release Updates

http://www.linuxjournal.com


compatibility, security and visual quality
of the devices running MeeGo. Between
MeeGo 1.0 (05/2010) and MeeGo 1.1
(10/2010), the MeeGo Project provided
three update releases that featured
improvements to the MeeGo core stack
and the Netbook release.

The releases follow the six-month
cycle promised by the project and are
being delivered on time. The MeeGo
source code repository is open for 

people to pull the source code anytime
they like, if they don’t want to be
restricted to the six-month release 
cycle. The release updates are available
as necessary, depending on the 
security/stability/compatibility updates.
However, you don’t need to wait for 
the official update to become available,
because you have access to the code
repository, and you can create an updated
image from scratch for your target device.

What’s New in MeeGo 1.1?
Any device that will run MeeGo needs two
things: the MeeGo core software stack
and the MeeGo User eXperience (UX) for
that specific device, although you are not
limited to using the MeeGo UX, and you
can create and deploy your own branded
UX. Currently, MeeGo is available for
Netbooks, IVI and handsets.

MeeGo v1.1 Core Software
Platform
The MeeGo Core 1.1 release provides a
common base operating system for the
user experiences of all supported device
categories. It provides a complete set of
enabling technologies for mobile comput-
ing. The MeeGo stack contains Linux 
kernel 2.6.35, X.org server 1.9.0, Web
Runtime, Qt 4.7 and Qt Mobility 1.0.2,
supporting the contacts, location, messag-
ing, multimedia, and sensor and service
frameworks. It also includes a number of
leading-edge components, such as the
oFono telephony stack, the ConnMan 
connection manager, the Tracker data
indexer, the Telepathy real-time communi-
cations framework, the Buteo sync 
framework and many more.

These technologies are brought to
application developers through the
MeeGo API, which is based on Qt and
other technologies, such as the MeeGo
Touch Framework. With the latest Qt version
4.7, the MeeGo developer experience is
now enhanced with the introduction of
QML, the easy-to-use scripting technology
for animated touch-enabled GUI apps.

MeeGo v1.1 Netbook User
Experience
The MeeGo v1.1 Netbook UX provides a
complete set of core applications and offers
a visually rich Netbook user experience that
is optimized for power and performance, 
all built on the latest open-source technolo-
gies. Some of the key features include:

� Integrated touch support.

� Easy-to-use applications.

� Instant access to the core applica-
tions from the MeeGo home screen
(aka Myzone).

� Aggregation of social-networking 
content, which allows you to view your
social-networking activities on one
screen as they occur, easily interact
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Table 1. MeeGo v1.1 Core Software Platform Key Feature List

KEY FEATURE DESCRIPTION RELATED UPSTREAM PROJECT

Complete MeeGo- Ensures compatibility. N/A
compliant packages

GCC 4.5.0 toolchain Includes support for the Intel Atom gcc.gunu.org/gcc-4.5
microarchitecture and runtime library 
functions optimized for the Intel SSSE3 
instruction set.

Linux kernel 2.6.35 Includes support for the Intel Atom kernel.org
processor Z6xx series family.

X.org Server 1.9.0 and Improves 2-D and 3-D graphics. www.x.org/wiki and www.mesa3d.org
Mesa 7.9

Qt 4.7 and Provides a rich set of APIs for creating qt.nokia.com
Qt-mobility 1.0.2 compelling applications that include 

location, sensors, contacts and messaging.

QtWebKit 2.1 Qt port of WebKit. developer.qt.nokia.com/wiki/
QtWebKit

BTRFS Next-generation filesystem aimed at https://btrfs.wiki.kernel.org
implementing advanced features while 
focusing on fault tolerance, repair and 
easy administration.

ConnMan connection Provides support for static IPv6, dhcp-lib connman.net
manager and VPN.

New oFono Provides support for the telephony ofono.org
telephony stack functionality.

PulseAudio Provides support for the audio functionality. www.pulseaudio.org

GStreamer 0.10.30 General performance improvements. www.gstreamer.net
with liborc support

Zypper/libzypp Provides full package management en.opensuse.org/Portal:Zypper
package management. functionalities, such as repository access, 

dependency solving, package installation 
and so on.

Udisks and upower Replaces the deprecated devicekit-disks freedesktop.org/wiki/Software/
and devicekit-power. udisks and upower.freedesktop.org

Buteo synchronization Based on Tracker. projects.gnome.org/tracker
framework and Personal 
Information Management

DeviceKit and udev Used for interacting with hardware devices. fedoraproject/wiki/Features/
DeviceKit and git.kernel.org/
?p=linux/hotplug/udev.git

Sensor Framework Allows developers to take advantage of Part of Qt
platform sensors, such as accelerometers,
compasses and gyroscopes.

Universal Plug and Support for gUPnP providing an easy-to-use, gupnp.org
Play (gUPnP) efficient and flexible framework for creating 

devices and control points.
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with friends and update your status
and site information.

� For a fast and rich Internet experience,

the MeeGo Netbook UX integrates
Google Chrome or, if you prefer, a fully
open-source browser solution. Google
Chromium also is provided.

MeeGo v1.1 IVI UX
In-Vehicle Infotainment (IVI) systems are
devices that deliver navigation, entertain-
ment and networked computing services

MeeGo on
Netbooks

Experiencing MeeGo on Netbooks
is very accessible given their 
popularity and availability. All you
need is a Netbook with an Intel
Atom or Intel Core 2 CPU, a USB
drive (stick) for saving the MeeGo
image and booting with it, and the
MeeGo image. Step-by-step
instructions are available from
meego.com/devices/netbook.
Instructions are available for
Linux, Windows and Mac OS X
users, so you have no excuse not
to take it for a test-drive.

Develop. Scale.Deploy.
Full root access on your own virtual server for as little as $19.95/mo

www.linode.com or 609-593-7103                         
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Figure 3. The Devices screen with three connected USB devices, including an Olympus camera
showing as a 1GB filesystem, an HP USB device used to copy the screenshots and the USB device
that holds the MeeGo Netbook image used to install MeeGo 1.1.
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Figure 4. The Zones screen showing three different active zones or work areas.

Figure 5. The Settings screen where users can configure various aspects of their
MeeGo Netbook setup.

Figure 6. A user-modified home screen of the WeTab with some direct shortcuts to the
author’s most-used applications. The WeTab used the MeeGo Netbook stack as a base for
development purposes.SUBSCRIBE TODAY!

WWW.LINUXJOURNAL.COM/SUBSCRIBE

http://www.linuxjournal.com/subscribe
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vehicles, such as cars, trucks, planes,
boats and buses.

Automotive manufacturers in 
particular are increasingly viewing IVI
systems as key differentiators in their
products. Drivers and passengers are
coming to expect the same type of 
innovations they see in other devices,
such as mobile computers and handsets,
in their vehicles. As vehicles become
connected to the Internet, the demand
for Internet-based entertainment appli-
cations and services increases, and
MeeGo strives to accelerate the pace 
of innovation in IVI. The MeeGo IVI 
software platform is designed to enable
rich Internet and multimedia consumer
experiences for vehicles. Table 2 provides
a quick overview of the key features
available in the MeeGo 1.1 IVI release.

MeeGo v1.1 Handsets UX
Today’s users are demanding more 
powerful and feature-rich devices to take
with them on the go. Next-generation
smartphones allow users to enjoy a rich
and dynamic Internet experience, watch
HD movies and multitask like never
before on a small-form-factor device.
The MeeGo platform is specifically
designed to enable the application and
services ecosystem for these mobile, 
rich Internet and media-centric devices.

The MeeGo v1.1 Handsets UX
(Figure 10) provides a technology snapshot

Table 2. MeeGo IVI v1.1 Key Feature List

KEY FEATURE DESCRIPTION

Sample IVI home screen The taskbar is designed with Automotive Center Console HMI
and taskbar requirements in mind.

Text-to-speech (TTS) TTS is supported using Festival Speech Synthesis and is enabled 
by default in the ivihome menu navigation.

Speech recognition Initial speech recognition has been added to ivihome using the
integrated PocketSphinx 0.6.1 package. It’s a lightweight, 
cross-platform engine that’s built using the latest Sphinx speech 
recognition toolkit. PocketSphinx provides a GStreamer plugin, 
allowing the application to create a pipeline to parse the human 
voice, based on words defined in the dictionary. Voice commands 
for ivihome have been predefined for navigating the scroll menus.

MeeGo Touch Framework (MTF) The MTF integration features sample applications, which include, 
but are not limited to, the following: video player, song player, 
photo viewer, hands-free dialer and settings management.

Open-source automotive projects Several packages from open-source automotive projects are 
available from the repository for audio management, resource 
management, persistent storage management, CE device management
and system health.

Figure 7. The Web browser on the WeTab with the MeeGo home page and the virtual touchscreen key-
board. Four different virtual work areas are on the right, and basic browser menu items are on the left.

Figure 8. The WeTab Setting showcasing the browser settings.

Figure 9. The MeeGo IVI home screen with
the taskbar as it appears on the left side of
the screen. The taskbar, with some easy 
customizations, can be moved to the right
side of the screen to optimize access for the
driver or passenger, as desired. It can be
controlled by a Contour ShuttleXpress scroll
wheel, touchscreen or mouse, and it’s
designed to reflect the scroll-wheel usage,
with the ability to spin through the menu
options and make selections or go back, by
pressing two buttons or tapping the touch-
screen (photo credit: meego.com).
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that offers key handset technologies,
such as cellular, connectivity, sensors
and mobile browsing, as well as a basic
development UX for voice calling, SMS
messaging, Web browsing, music and
video playback, photo viewing and 
connection management.

With this project release, developers
will be able to work on future device and
user experience software development,
while simultaneously participating in the
MeeGo Project to complete the Handset
UX in the upcoming 1.2 release.

MeeGo SDK 1.1 Beta
The MeeGo SDK 1.1 beta was released
on November 10, 2010, and it’s avail-
able for download along instructions
from meego.com/developers. It
enables application developers to develop,
install and debug applications, as 
well as run applications on the Nokia
N900, Netbook and Aava devices with
MeeGo. For developers without refer-
ence hardware, QEMU (qemu.org) 

provides an emulated environment for
debugging and testing applications.

The MeeGo Project encourages
developers to use the MeeGo API,
which currently consists of Qt 4.7 and
Qt Mobility 1.0. The MeeGo API comes
with a forward-compatibility promise
and will be extended in future releases.
The final nonbeta version of the SDK
will be aligned with the MeeGo compli-
ance specification (being finalized at the
time of this writing). More information
on MeeGo compliance is available at
wiki.meego.com/Quality/Compliance.

Conclusion
MeeGo is an open-source project devel-
oped in public under the auspices of
the Linux Foundation. Since it was
announced in February 2010, the world
has been able to watch and participate

as the project builds up and delivers the
core software stack in addition to three
reference user experiences for handsets,
IVI systems and Netbooks, with more to
come as MeeGo also targets connected
TVs and tablets.

The development continues following
a six-month release schedule. MeeGo 1.2
is scheduled for April 2011. Currently,
there are hundreds of features targeting
MeeGo 1.2 that already have been filed
in the MeeGo Featurezilla (a tool that
tracks feature development). The devel-
opment tree of MeeGo 1.2 is open, and
development is ongoing.�

Ibrahim Haddad manages the Linux Foundation’s Mobile
Linux initiatives and works with the community to facilitate
a vendor-neutral environment for advancing the Linux
platform for next-generation mobile computing devices.
Ibrahim is a Contributing Editor at Linux Journal.
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Figure 10. The MeeGo Handset Dialer (photo
credit: meego.com)

MeeGo on Handsets
If you have access to a Nokia N900 handset or an Aava Handset, you can find
step-by-step instructions on how to install and run MeeGo on those devices
from meego.com/devices/handset. The instructions will guide you through
installing the root filesystem on an external micro-SD card. Give it a try, and
have fun experimenting with it.

Resources

MeeGo Project: www.meego.com

Developer Resources: meego.com/developers

Mailing Lists: meego.com/community/mailing-lists

IRC Discussions: meego.com/community/irc-channel

MeeGo Source Code: meego.gitorious.org

MeeGo Bugzilla: bugs.meego.com

MeeGo Forums: meego.com/community/forum

Precompiled Images: meego.com/downloads

MeeGo Releases: meego.com/downloads/releases

MeeGo SDK: meego.com/developers/getting-started

MeeGo OBS: wiki.meego.com/Build_Infrastructure
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Bluetooth has been around for a while now (it originally was
conceived in 1994 by Ericsson as a replacement for RS-232),
and many of us have been enjoying the benefits of wirelessly
connecting mice, keyboards, headphones, mobile phones,
printers, PDAs and other devices over short distances.

Under Linux, these benefits are provided by one of two
Bluetooth implementations: BlueZ and Affix. The former has
become the accepted standard provided by most of the popular
distributions and is the one I discuss here.

In BlueZ releases prior to version 4, the various Bluetooth
services (called profiles) are implemented in separate dæmons, each
with its own configuration. The PAN profile, providing personal
area networking services, is implemented in the pand dæmon,
dial-up networking in the dund dæmon, service discovery in the
sdpd dæmon and so on. In BlueZ v.4, all of these are incorporated
into one server process called bluetoothd. This change has led to 
a certain amount of confusion among users, so the aim of this
article is to try to clarify the situation somewhat by looking at the
way the PAN profile works in BlueZ v.4.

PAN Overview
The PAN profile provides three ways of connecting Bluetooth
devices in a network capable of carrying general-purpose 
protocols and services over TCP/IP. Such networks are known 
as piconets, because they are limited to a maximum of seven
nodes and the short distances covered by Bluetooth transmissions
(up to ten meters). These are PANU, Group Ad Hoc Network
(GN) and Network Access Point (NAP) configurations. The
PANU<--->PANU network is the wireless analogue of a Ethernet
crossover cable between two computers. The PANU<--->GN
network operates just like a Wi-Fi ad hoc setup where one node
acts as the master node connecting up to six client nodes in 
an isolated private network and the PANU<--->NAP provides
network infrastructure connectivity in the same way that a
802.11 Wi-Fi access point does for Wi-Fi clients. The NAP can
serve six client nodes in the same manner as the GN master but
also connects them to an existing network infrastructure. The
NAP service is the most useful of the three connection patterns
and subsumes the other two. So, if you can get NAP working, it
is relatively straightforward to achieve the other configurations
by omitting certain steps in the NAP setup.

Time for a NAP
The Bluetooth dæmon loads all the required kernel modules (the
lsmod command should show bluetooth, rfcomm, btusb, llc, sco,
bridge, bnep, stp and l2cap running) and creates a bridge-host
interface called pan0. The bnep protocol provides Ethernet services
over the Bluetooth l2cap connection and a separate bnep inter-
face is created on demand for each remote device that connects
(bnep0, bnep1...bnepN). bnep interfaces automatically are bridged
to the pan0 interface that serves as an IP proxy for them. Thus,
only the pan0 interface requires IP configuration. Once you have
paired a remote Bluetooth device with the Linux box and discov-
ered the BlueZ NAP service and connected/authenticated to it, all
that remains is to provide IP configuration for the connected
devices and the required infrastructure network connectivity. This
is the part that has bamboozled many a keen BlueZman. Here, 
I consider two solutions: a bridged setup and a routed setup.

Take It to the Bridge
In many ways, the bridged solution is the simpler of the two.
There are fewer steps involved, and it means that your NAP and
your remote Bluetooth devices become part of your existing IP
network/subnet. However, if you don’t have an existing private
network/subnet because your Linux box connects straight to your
ISP (say via an Ethernet cable to an ADSL router) or your Linux box
connects to your existing private network/subnet via an 802.11
Wi-Fi connection, the routed solution is the only way to go. You
need a private IP subnet from which to allocate addresses to your
remote BT devices, but you can’t bridge to this via a wlan0
(802.11 Wi-Fi) interface because layer 2 of the wireless device is
not available to the kernel bridging facilities. Without a bridge,
you will require a separate IP network/subnet, routing and routing
information, but luckily, this is not too hard to arrange.

The Bridged Solution
Let’s assume you have BlueZ 4 installed. If not, use your distribu-
tion’s installation software to install it. You will need version 4 of
the BlueZ and BlueZ-libs packages. The BlueZ kernel modules are
incorporated into the 2.4 and 2.6 kernels. Another useful tool is
provided by the gnome-bluetooth package in the form of a BT
panel applet that allows control from the desktop, allowing you to
pair devices and set service discovery. KDE provides a similar tool,

Is Your Personal Area
Network Giving You 
the BlueZ?
Bluetooth is a complex beast, and recent changes to the standard Linux implementation
have bamboozled many users. Untangle your personal area network with this revealing
article on setting up the Bluetooth PAN Profile in BlueZ v.4. CHUCK ELLIOT

INDEPTH

http://www.linuxjournal.com


7 6 | march 2011 www.l inux journa l .com

kbluetooth. Start the Bluetooth dæmon in the normal way,
and execute the bluetooth-applet from a shell. Enable Service
Discovery in the bluetooth-applet, and introduce a remote BT
device into range. You now should be able to discover the
BlueZ-NAP service from the remote device. If you are not using the
GNOME or KDE desktop, device pairing and service discovery are
available through the hciconfig and hcitool utilities that are part of
the BlueZ package.

If you are following this solution, I will assume you have 
a single ISP-assigned, routable IP address that provides your
Internet connectivity (Figure 1). Your local private network (say
192.168.0.0/24) uses Network Address Translation (NAT) provided
by your router to access the Internet through your ISP connection,
and the Linux box on which you want the BT connectivity connects
to the private network via an eth0 interface to an Ethernet
switch. All that being true, you are only three steps away from
your bridged NAP solution:

1. Make your eth0 interface part of the pan0 bridge.

2. Configure the pan0 interface for IP.

3. Provide IP configuration for remote BT devices.

You can achieve step one by use of the brctl command:

brctl show (display any extant bridges - should show pan0)

brctl add pan0 eth0 (add the eth0 interface to the pan0 bridge)

brctl showmacs pan0 (show which interfaces are bridged)

You can use ifconfig to achieve step 1 temporarily:

ifconfig pan0 192.168.0.123 netmask 255.255.255.0 

�broadcast 192.168.0.255 up

Use your distribution’s network management tools to create a
permanent configuration, and choose IP values to suit your own

private network topology.
The neatest solution for step three is to run a small DHCP

service. If you already run DHCP for your own private network,
you just have to make sure that the configuration covers any
remote BT devices you might connect in addition to the clients
already connected. The pan0 interface also can get its IP 
configuration in this way. If you don’t already run DHCP, 
now could be a good time to start! It isn’t difficult to set up 
a simple service, and it reduces the amount of general, routine
manual configuration.

Below is a simple dhcpd.conf file sufficient to serve our PAN:

# small DHCP config for bluetooth PAN

ddns-update-style none;

authoritative;

subnet 192.168.0.0 netmask 255.255.255.0 {

range 192.168.0.10 192.168.0.100;

option domain-name-servers 192.168.0.1;

option domain-name "bluetooth.net";

option routers 192.168.0.1;

option broadcast-address 192.168.0.255;

default-lease-time 600;

max-lease-time 7200;

host btmobile {

hardware ethernet 74:e7:71:ac:d0:34;

fixed-address 192.168.0.9;

}

}

The subnet declaration should correspond to your local private
network topology. The range declaration specifies a pool of IP
addresses that can be assigned dynamically. The options specify
DNS servers (this could be your ISP’s nameservers), default gateway
(the NAT router) and other common IP parameters. The host
declaration allows you to assign fixed IP addresses to known
(by MAC address) devices. Place this file where your DHCP server
expects to find it, and start the server by the method appropriate
to your distribution.

Needless to say, your remote BT devices and the pan0 interface
should be configured to get their IP configuration via DHCP. Once
all this is in place, your NAP should be active a few seconds after
you connect/authenticate your BT device to the Linux box.

The Route of the Problem
For the routed solution, you need to create a separate
network/subnet for your PAN and route packets between this and
the existing private network/ISP-connected machine. In this config-
uration pan0 will be the default gateway device and also provide
the DHCP service for the PAN. Thus, pan0 will require a static IP

INDEPTH

If you don’t already run DHCP, now could be a good time to start! 
It isn’t difficult to set up a simple service, and it reduces the amount 

of general, routine manual configuration.

Figure 1. Bridged NAP Solution
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configuration and its DHCP service will be separate from any
other DHCP and dedicated to the PAN. For clarity, let’s use 
the 10.0.0.0/24 private IP network range for this purpose. 
This time, there are four steps to get your routed PAN up 
and running:

1. Configure pan0 with static IP information.

2. Configure and run DHCP for the PAN.

3. Turn on IP forwarding to route packets between pan0 
and wlan0/eth0.

4. Enable NAT on the wlan0/eth0 interface.

Then:

ifconfig pan0 10.0.0.1 netmask 255.255.255.0 

�broadcast 10.0.0.255 up

Use your system tools to make permanent settings.
Below is a small DHCP configuration for the routed PAN:

# small dhcp config for bluetooth PAN

ddns-update-style none;

authoritative;

subnet 10.0.0.0 netmask 255.255.255.0 {

range 10.0.0.10 10.0.0.100;

option domain-name-servers 192.168.0.1;

option domain-name "bluetooth.net";

option routers 10.0.0.1;

option broadcast-address 10.0.0.255;

default-lease-time 600;

max-lease-time 7200;

host btmobile {

hardware ethernet 78:e7:d1:ab:d5:6f;

fixed-address  10.0.0.5;

}

}

Alter the DNS information as necessary.
pan0 should be configured and up and running before 

you start the DHCP service. The next step involves enabling IP 
forwarding so that packets are routed between pan0 and your
existing interface (wlan0/eth0).

In older systems, IP forwarding is enabled by echoing a value
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of “1” into the appropriate system file:

echo 1 > /proc/sys/net/ipv4/ip_forward

In more recent systems, this is achieved by editing /etc/sysctl.conf:

# Controls IP packet forwarding

net.ipv4.ip_forward = 1

The setting also may be available in your distribution’s firewall
configuration GUI tool. If none of these methods work on your
system, consult your distribution’s documentation.

Finally, you need to tell the kernel netfilter software to
“masquerade” (NAT) PAN packets through the wlan0/eth0
interface. You may be able to do this using your distribution’s
firewall configuration GUI tool (the IP forwarding setting may
be available here too). If not, it can be achieved using the 
iptables command:

iptables -A POSTROUTING -t nat -o wlan0 -j MASQUERADE

Substitute eth0 for wlan0 if you are using the routing
option because your Linux box connects directly to your 
ISP and your eth0 interface has an ISP-assigned, routable 
IP address (Figure 2).

If all has gone well up to this point, your NAP service should
be active a few seconds after you connect/authenticate your
remote BT device. You should, for example, be able to ping the
device from your Linux box. If IP is not yet running, you can use
l2ping <MAC-ADDRESS> to ping the remote device.

Oh, for the Simple Life
BlueZ v.4 does not appear to provide separate configurations
for GN and PANU modes of PAN operation, but this is of no
consequence because, as was noted above, these are sub-
sumed by the NAP mode. If you only want to connect remote
BT devices to your Linux box, and do not require access to the

local network or Internet, you simply can omit step 1 from the
bridged solution and either employ the DHCP configuration
from the routed solution or manually set IP parameters for
pan0 and your BT devices.

In fact, Bluetooth is supposed to implement the draft Link-local
Autoconfiguration Protocol (variously known elsewhere as Avahi,
Bonjour, Rendezvouz and APIPA), so you could try using this for 
IP configuration instead of running a DHCP service. However, I
had no joy with this approach under BlueZ v.4, so I leave it as a
potential solution for those of an experimental nature. I would 
be happy to hear that this facility is alive and well in the BlueZ
package if anyone succeeds where I have failed.

Nostalgia Is Not What It Used to Be
For those who want to retain the old ways of configuring and 
running the Bluetooth facilities, the development team has provided
a legacy implementation in the form of a package that contains
the separate dæmons as provided in BlueZ 3.x. This package is
called BlueZ-compat and should satisfy the change-resistant
among you. Michael Schmidt (see Resources) has produced a
useful how-to document covering the legacy formats.

What’s Up Doc?
I am always very reluctant to criticize developers of free and
open software. It is all too easy to forget or take for granted

the enormous amount of dedicated work that goes into projects
like BlueZ and to moan and gripe over minor bugs and missing
features. On the whole, I have nothing but admiration for
these wonderful people. But, if I could just gently and humbly
raise one point, it would be that the documentation for BlueZ
seems very thin on the ground. In fact, that’s what motivated
me to write this article in the first place (for example, there is
no man page for the /etc/bluetooth/main.conf file). Anyway,
let’s hope this is a temporary glitch in an otherwise unblemished
record of developmental excellence.�

Dr Chuck Elliot is Principal Lecturer in Networking & Information System Security at Sheffield
Hallam University and a Red Hat Certified Engineer.

INDEPTH

Resources

How to Set Up Common PAN Scenarios with BlueZ’s
Integrated PAN Support, by Michael Schmidt:
bluez.sourceforge.net/contrib/HOWTO-PAN

Personal Area Networking Profile, Version 1.0:
www.bluetooth.com/SiteCollectionDocuments/
PAN_SPEC_V11.pdf

BlueZ v.4 does not appear to provide separate configurations for GN and
PANU modes of PAN operation, but this is of no consequence because, as
was noted above, these are subsumed by the NAP mode.

Figure 2. Routed NAP Solution
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Your own life is the last frontier. DOC SEARLS

There was a time when the decisions
you made about what you did with
apps started down at OSI Layer 1: with
wiring. That’s because everybody sold
“integrated” systems that were silo’d
up every layer of the OSI stack, which
looked like this:

(Yes, there are other ways of sorting
these out. But these seven are the most
widely used, so bear with me.)

So, several decades ago, if you had
an IBM system 34, 36 or 38, you needed
twinaxial wiring at the bottom and apps
written just for those systems on top.
Even different IBM systems used different
wiring, networking and apps.

Efforts to make wiring more generic
took place a level or two up. That’s
what Ethernet and IBM’s own Token
Ring did. But, there were lots of differ-
ent Ethernet and Token Ring products,
each with their own special wiring as
well. These too were problems to be
solved. Novell got that started in the
mid-1980s with NetWare, and TCP/IP
finished the job by taking care of layers
3 and 4 (network and transport) for
everybody and everything, through the
Internet. TCP/IP’s liberating effects go
both up the stack and down. You can

put whatever you want under it or over
it, without worrying about what’s on
the other side.

Our lives sit atop Layer 7. This is 
the layer we see when we look at the
collection of apps on the mobile devices
that go in our pockets. Since we’re 
talking Linux here, that mostly means
Androids, which passed the 100,000
app mark in late October 2010. For the
sake of the point I’m about to make,
let’s add the 300,000 apps that also 
are on iPhone, and the thousands each
on Windows, Symbian and other plat-
forms. My point is that the OSes on
which they run shouldn’t limit how you
connect them to whatever you want,
including other apps.

But, most of the apps we get are
extensions of servers and services. At
that level, lots of great stuff is happen-
ing, especially with APIs. Facebook’s
and Twitter’s APIs give you a single-
sign-on shortcut on many sites. You
also can connect services, such as by
making your Flickr photo uploads
appear on Facebook.

But, what can we do all by ourselves
to connect apps and data together in
our pockets? For that, we’re still early.

For example, let’s say you’re a surfer.
You have a surfing app on your phone.
You also have a calendar, a map app
with traffic information and a fitness
app with data gathered from your 
bathroom scale, your sleep monitoring
system and your workout app. In the
old world, where we still live, the first
place most of us naturally look for
putting these things together is within
and across the different services provid-
ed by the makers of those apps and
devices. But, why not program these
connections for ourselves? That’s the only
way we can be fully autonomous at Level 7.

“Level 7 is the last frontier”, Craig
Burton says. At Novell in the 1980s, he
made NetWare liberate dependencies

from levels 1 and 2. Now he’s working
with Kynetx, a startup in Utah. Rather
than looking at the world as a bunch 
of clients and servers, Kynetx sees end
points, events, rules, data and rules
engines. To those, they’ve added some
definition and a language (KRL) for writ-
ing rules. Using KRL, you can program
rules to say surf’s up (when it actually is,
in real time), but only after also noticing
that you’re five pounds overweight, 
it’s four days since you’ve exercised,
you’ve had enough sleep, you have no
appointments coming up, and the traffic
is clear. Notice that all the control here
is in the hands of the user. (The same
can be true for companies, which can
write their own rules too, but our focus
here is personal.)

Back in the client-server world, which
is still with us, we now have a proactive
model, in which there are what Craig
Burton calls “full-duplex” interactions
across APIs, live. This is new too.

Here in Cambridge, Massachusetts,
I’ve also been talking with Ben Rubin,
founder and CTO of Zeo, another devel-
oper whose work I dig. Zeo makes the
Sleep Coach, a device that monitors the
health of your sleep. (Yes, it runs on
Linux.) Zeo’s corporate friends include
RunKeeper, DalilyBurn, Digifit and
Withings. I already have a Withings
bathroom scale. I just got my Zeo set up
today. And, I’ve also just started working
out at the local Y. Over the next couple
months, I’m going to see how these all
mash up, keeping in mind how I’d like
to control the ways these sites, services,
apps and devices let me do that—on my
own—and how new frameworks like
Kynetx’s make that possible. I’ll let you
know how it goes.�

Doc Searls is Senior Editor of Linux Journal. He is also a 
fellow with the Berkman Center for Internet and Society at
Harvard University and the Center for Information Technology
and Society at UC Santa Barbara.

Freeing Up Level 7

EOF

8 0 | march 2011 www.l inux journa l .com

7. Application

6. Presentation

5. Session

4. Transport

3. Network

2. Data Link

1. Physical

http://www.linuxjournal.com


Call iXsystems toll free or visit our website today!
+1-800-820-BSDi  |  www.iXsystems.com
Intel, the Intel logo, Xeon, and Xeon Inside are trademarks or registered trademarks of Intel Corporation in the U.S. and/or other countries.

INNOVATIVE TECHNOLOGY        HIGH DRIVE DENSITY        LOW POWER ENVELOPE

The new iX2216-10G 2U Rackmount Server features 
built-in Intel® 10 Gigabit Ethernet Adapters, resulting in 
increased performance in an energy-efficient design. 

iXsystems announces a new 2U Rackmount Server that is equipped with 
energy-efficient, next-generation 10 Gigabit performance.  10 Gigabit Ethernet 
provides unparalleled throughput for virtualized servers and unified networks, 
and has emerged into the enterprise and service provider space as a viable, 
low-cost networking alternative to Fibre Channel. 

The iX2216-10G features the latest Intel® processors based on the 32nm 
and 45nm next-generation microarchitecture, which represents the next step in 
intelligent performance, automated energy efficiency, and flexible virtualization.

The iX2216-10G also features dual on-board Intel® 82599EB 10 Gigabit 
SFP+ Ports, dual on-board Intel® 82576 Gigabit Ports, dual Intel® Xeon® 
Processors 5600/5500 series, and 18 DIMM slots supporting up to 192GB of 
DDR3 ECC Registered memory.  This system would be ideal for HPC, Data Center, 
Virtualization, Clustering, and Cloud Computing applications.

iXsystems is dedicated to bringing the energy saving advantages of 2.5” disk 
drives and high-efficiency power supply technology to our customers.  With the 
iX2216-10G, you can have up to 16 x 2.5” high-rotation SAS or SATA drives.  The 
redundant AC-DC high-efficiency 920W, 94%+ certified power supplies, will also 
help lower your total cost of ownership.

For more information on the iX-2216-10G Rackmount Server, or to request a 
quote, visit: http://www.iXsystems.com/GN10G

iX-Green Neutron 10G Rackmount Servers: 
Energy Efficient, Next-Generation 
10 Gigabit Performance

Key features:
. Supports Dual 64-Bit Six-Core, Quad-Core

         or Dual-Core, Intel® Xeon® Processor
         5600/5500 Series. 2U Form Factor with 16 Hot-Swap SAS/
         SATA 2.5” Drive Bays. Intel® 5520 chipset with QuickPath
         Interconnect (QPI). Up to 192GB DDR3 1333/1066/800
         SDRAM ECC Registered Memory (18
         DIMM Slots). 2 (x8) PCI-E 2.0 slots + 1 (x4) PCI-E 2.0 (in 
         x8 slot -Low-Profile - 5.5” depth). Dual Port Intel® 82599EB 10 Gigabit
         SFP+ - Dual Port Intel® 82576 Gigabit
         Ethernet Controller. Matrox G200eW Graphics. Remote Management - IPMI 2.0 + IP-
         KVM with dedicated LAN. Slim CD-ROM / DVD-ROM and/or 3.5”
         DVD-RW Drive. 920W high-efficiency (94%+) AC-DC
         Redundant power supplies with PMBus
         and I2C

Intel® 10 Gigabit Ethernet Adapters 
built onto the motherboard

http://www.iXsystems.com/GN10G
http://www.iXsystems.com


Cut Execution Time by >50% 
with WhisperStation-GPU
Delivered ready to run new GPU-enabled applications:

WhisperStation with 4 Tesla Fermi GPUs

2U Twin2 Node with 4 Hot-Swap Motherboards
Each with 2 CPUs and 256 GB

1U Node with  
2 Tesla Fermi GPUs

OctoPuter™ 4U Server with up to  
8 GPUs and 144 GB memory

Microway’s Latest Servers for Dense Clustering

 4P, 1U nodes with 48 CPU cores, 512 GB and QDR InfiniBand
 2P, 1U nodes with 24 CPU cores, 2 Tesla GPUs and QDR InfiniBand
 2U Twin2 with 4 Hot-Swap MBs, each with 2 Processors + 256 GB
 1U S2050 servers with 4 Tesla Fermi GPUs

Microway Puts YOU on the Cutting Edge

Design your next custom configuration with techs who speak HPC.  
Rely on our integration expertise for complete and thorough testing 
of your workstations, turnkey clusters and servers. Whether you need 
Linux or Windows, CUDA or OpenCL, we’ve been resolving the 
complicated issues – so you don’t have to – since 1982.

Integrating the latest CPUs with NVIDIA Tesla Fermi GPUs, Microway’s 
WhisperStation-GPU delivers 2x-100x the performance of standard 
workstations. Providing explosive performance, yet quiet, it’s custom  
designed for the power hungry applications you use. Take advantage of 
existing GPU applications or enable high performance with CUDA C/C++, 
PGI CUDA FORTRAN, or OpenCL compute kernels.

Nvidia Quadro for state of the art professional graphics and visualization

  Ultra-quiet fans, strategically placed baffles, and internal sound-proofing

  Up to 24 cores with the newest Intel and AMD Processors, 128 GB 
memory, 80 PLUS® certified power supply, and eight hard drives

   Up to Four Tesla Fermi GPUs, each with: 448 cores, 6 GB GDDR5, 
1 TFLOP single and 515 GFLOP double precision performance

   New: Microway CL-IDE™  for OpenCL programming on CPUs and GPUs

GSA Schedule
Contract Number:
GS-35F-0431N

ANSYS Mechanical
Autodesk Moldflow
 Mathematica

Simulation

MATLAB
ACUSIM AcuSolve
Tech-X GPULib

3ds Max
Bunkspeed 
 Shot
Adobe CS5

Design

AMBER
GROMACS
NAMD, VMD
TeraChem

BioTech

Configure your next WhisperStation or Cluster today!
microway.com/quickquote or call 508-746-7341
Sign up for technical newsletters and special GPU promotions at microway.com/newsletter

pC4_Microway.indd   1pC4_Microway.indd   1 10/17/10   5:07:51 PM10/17/10   5:07:51 PM

http://microway.com/quickquote
http://microway.com/newsletter

