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Written to address technical concerns that mobile developers face regardless of
the platform (J2ME, WAP, Windows CE, etc.), this book explores the differences
between mobile and stationary applications and the architectural and software
development concepts needed to build a mobile application. Using UML as a tool,
Reza B’Far guides the developer through the development process, showing how
to document the design and implementation of the application. He focuses on
general concepts while using platforms as examples or as possible tools.

After introducing UML, XML, and the derivative tools necessary for developing
mobile software applications, B'Far shows how to build user interfaces for mobile
applications. He covers location sensitivity, wireless connectivity, mobile agents,
data synchronization, security, and push-based technologies and finally discusses
the practical issues of mobile application development including the development
cycle for mobile applications, testing mobile applications, and architectural con-
cerns. These are illustrated with a case study.

Reza B'Far (Behravanfar) is an executive consultant currently serving as the CTO of
Voice Genesis and Acting CTO of Semantic Messaging Systems Inc. His company;,
Cienecs Inc., has had a variety of engagements in the mobile arena with startups as
well as Fortune 500 companies. Early in his career, he worked for Weyerhaueser
Company, Parr & Associates Inc., and the National Oceanic Research Department
of NASA. He has spent the past ten years working for Noor Electrical Engineering,
Virtual Mortgage Network, AdForce Inc., eBuilt Inc., and Data Trace Corporation.
He is currently an independent contractor working with a variety of companies as
an architect and/or CTO, including some in the mobile arena.
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Foreword

Back and forth, back and forth. ..

Four years ago, Reza and I were working together at eBuilt when he first stopped
by my office to talk about frameworks for wireless application development. We
were in the final months of the so-called “dot-com era,” when dreams of a new
economy allowed just about anyone to get funding for a network-based applica-
tion, particularly when it also involved some form of mobile computing device.
Those people with ideas (and sometimes funding) would come to our company
and ask us to implement their vision. Of course, they would also ask for a few
miracles, such as a working prototype within a month and deployment across all
devices in six months. Oddly enough, we could actually accomplish implementa-
tions like that, if it were not for one problem out of our control: mobile devices
had a market lifetime of only about four months.

It was the year 2000, just a couple months after Y2K became a non-issue, and
there was so much variance in the types of mobile devices, both in terms of their
feature sets and in their application development environments, that an application
developed for one device environment would be obsolete by the time it was ready
to market. Reza had a solution in mind, which is why he was busy pacing in my
office. Back and forth, back and forth, all the while explaining to me why eBuilt
needed a device-independent application development environment and how we
might sell such an environment to other software organizations.

This was prior to the eventual unification of platforms around base operating
systems, such as PalmOS, Symbian, and J2ME, and about the same time that device
manufacturers realized the impact of design turnover on device sales: innovation
had become so frenzied that most of the application developers simply could not
keep up. Unfortunately, eBuilt did not have the resources and necessary alliances
with device manufacturers to pursue Reza’s vision, aside from one project at a time,
but he never gave up on the general idea. That is demonstrated by the enormous
amount of information and effort he has put into this book.

Xi
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The funny thing about “mobile computing” is that mobility is the easy part.
What is actually of interest to the consumer, and hence to those who need to sell
to the consumer, is computing despite mobility. There is a small segment of the
population who will buy a new device purely for the sake of its coolness, but
mass appeal does not come until there exists an application that is sufficiently
compelling to justify purchasing (and carrying around) a new device.

Like most people whose work involves a lot of travel, I think most about mobile
computing when I suffer from the lack of it. While I am writing this, my wife
and I are on our first real vacation together: a late honeymoon trip to Italy. Our
first day of travel involved 27 hours of planes, trains, and automobiles, in which
the limitations of current mobile computing have been readily apparent. We are
so close to a world in which all of the information needed is available, when
and where we need it, and yet I knowingly embarked on this trip without my
cellphone (CDMA doesn’t work in Europe), laptop (too heavy, expensive, and
tempting of work), or even a PDA. In fact, the only technology we have with us
are two wristwatches and a new digital camera.

I used the Web to purchase all of our tickets and accommodations in advance,
something that was unthinkable just ten years ago. However, even a well-planned
trip is susceptible to change. What is traffic like to the airport? Should we go up
the coast or take the freeway? Is our flight on time? What terminal? Do we have
time to park in the remote lot? Those are just the basic questions that fill my mind
while readying the car. The more complex question is this: can we get better seats
on the flight? T wouldn't even have considered such a question a few years ago, but
today it is possible to store my itinerary on the airline’s Web site, access it from
any Web browser, and make use of a visual diagram for discovering what seats are
available on each leg of the flight. That is great design, even though it assumes a
broadband connection to the Internet and a full-color 1024 x 768 display.

I know there are mobile devices on the market that can answer my questions
(i.e., perform my application), if only they had the software to do so. I can buy
a five-ounce PDA with built-in 802.11b and bluetooth wireless connectivity, a
bluetooth GPS device to provide geographical positioning, card-slot memory for
gigabytes of data, and a color TFT display that is just as clear as a laptop LCD
screen (if not more so). In addition to the airline’s Web site, there are real-time
traffic maps available on the Internet for the freeways in Southern California.

All T really need is an application that monitors my itinerary, collects data from
the appropriate sources whenever it can do so, and notifies me when conditions
change (or at least makes the information continuously available so that I can read
it at the push of a button).

Unfortunately, the mobility of software is considerably behind that of hard-
ware devices. An 802.11b interface can automatically detect and switch from one
hotspot to another, but the device software will invariably ask the user if they
wish to do so each time—it seems that folks haven't considered the option of
pre-approving a set of wireless carriers for automatic switch-over. Likewise, ap-
plications that expect a network interface to exist tend to drop like flies in the
presence of intermittent connectivity, and geographic applications don’t under-
stand the concept of a device that is only occasionally within range of a GPS. I
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can't really blame this state of affairs on the device manufacturers—after all, they
are building devices that are intended to be generic and thus usable for many
different applications.

My travel assistant application isn’t a particularly novel vision of mobile com-
puting. Whether it be called ubiquitous computing or mobility-aware applications,
the desire for continuous information support has been imagined, if not expressed,
by countless technologists as they rush to meet their next travel connection for
some far-away conference at which techno-visionaries are sure to speak about
their latest advances in shrinking hardware into lighter but less useful forms. The
hardware, networking, and network-accessible information is already available to
support a mobile travel assistant, and yet I felt no compelling need to buy a new
device this past year. That is, other than our new digital camera.

DiGiTAL CAMERA?

I already had one digital camera, but my wife wanted something a little smaller.
Something inconspicuous, fitting within her purse. In other words, something a
little more mobile. What we bought has a four-megapixel CCD, internal clock,
high-density TFT display, AV-output port (supporting both NTSC and PAL for-
mats), USB interface, and a CPU with sufficient computing power to obtain, com-
press, and store a four-MB image in less than a second (or a small-format movie
at 24 frames per second). It weighs five ounces, uses a standard flash card for
storage (a 256-MB card at the moment), and costs roughly the same as the PDA
described above. Sales of digital cameras are pretty hot right now, judging from the
digital print services that have cropped up all over the place. Why? Because they
are selling an application (personal photography) on a device that provides all of
the traditional affordances (user interface controls) of a film-based camera. It just
happens to also be a device capable of mobile computing. In fact, the only reason
I do not classify our camera as a mobile computing device is that its firmware has
no built-in support for communicating directly on a network, even though its USB
interface is more than capable of doing so.

Would it make sense to add networking capabilities to the camera? It would be
nice to upload pictures directly to our personal Web site. There are, after all, many
other noncamera features within the firmware, such as running a slideshow via
the AV interface and the ability to postprocess images for special effects. Camera
firmware, though, is just as proprietary as the mobile devices of 2000. Eventually,
to keep up with requests for new functionality, camera manufacturers will have
to move to more modular designs based on common platforms. I can only hope
that, in doing so, they do not succumb to the same mistakes as the cellphone and
PDA manufacturers: adding low-tech camera lenses as a feature suitable only for
toy use.

A truly modular device would consist of a self-contained camera with almost all
of the features of our new camera, a self-contained PDA with almost all the features
one would expect to find in a PDA, a self-contained GPS unit that tells everything
in range where they are, and a self-contained wireless communication device that
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services the other devices in much the same way that consumer firewall/gateway
devices service computers on a home network. That is, essentially, the way that
bluetooth is intended to work. Communication alone, however, is not sufficient:
we need platforms that are capable of recognizing such interfaces (even when
they are inactive) and flexible enough to select the one that is best used for image
capture, the one that is best used for display, the one that can be used for Web-based
retrieval, and the several that are available for “storage.” A common platform allows
application development to mature despite the rapid pace of device evolution,
which allows software developers to build interesting applications before their
platforms become obsolete, which in turn gives consumers a reason to buy devices
that do something useful for them (computing despite their mobility), driving
further demand for that platform of devices.

Therefore, while reading this book, I hope that you keep in mind that the above
describes not a single technology development, but rather the development of a
system that is intended, if successful, to become a self-sustaining feedback loop.
Just as the Web has become the preferred platform for successful Internet services,
one of the platforms that Reza describes herein will become the basis for future
mobile applications. It will be up to you to determine which one, because it is the
application developers that drive consumer demand.

Roy T. Fielding

Somewhere between Laguna Beach,
California, and Venice, Italy

January 2004
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