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INTRODUCTION
The convergence of two technological developments has made mobile

computing a reality. In the last few years, developed countries spent large
amounts of money to install and deploy wireless communication facilities.
Originally aimed at telephone services (which still account for the majority
of usage), the same infrastructure is increasingly used to transfer data. The
second development is the continuing reduction in size of computer hard-
ware, leading to portable computation devices such as laptops, palmtops, or
functionally enhanced cell phones. Given current technology, a user can run
a set of applications on a portable device and communicate over a variety of
communication links, depending on his/her current location. For example, the
user can access the wired corporate LAN at 10 Mbps or higher in the office.
Roaming in the building, connectivity is provided by an indoor wireless LAN
at 1-2 Mbps. Outdoors, connectivity is provided by cellular wireless-IP
networks, providing bandwidths of a few tens of kbps. Furthermore, the sets
of services available in each location will generally differ.
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Similar discrepancies will also persist in future wireless networks, such as
the ones under study by the International Telecommunication Union (2000)
and the European Union’s ACTS program (ACTS, Mobility, 1997). Unlike
second-generation cellular networks, future cellular systems will cover an area
with a variety of nonhomogeneous cells that may overlap. This allows the
network operators to tune the system layout to subscriber density and
subscribed services. Cells of different sizes will offer widely varying band-
widths: very high bandwidths with low error rates in pico-cells, very low
bandwidths with higher error rates in macro-cells. Again, depending on the
current location, the sets of available services might also differ. It is generally
argued that applications should “adapt” to the current environment, for
example, by filtering and compressing data or by changing the functionality
offered to the user, see Badrinath, Acharya, & Imielinski, 1994; Welling &
Badrinath, 1997; Zenel & Duchamp, 1997. Some researchers even argue that
all future applications, not just the ones intended for execution on mobile
devices, will have to be able to adapt to changing requirements and changing
implementation environments on time scales from microseconds to years
(Kavi, Browne & Tripathi, 1999). Our research addresses this problem by
proposing an approach to application adaptivity based on code mobility. This
chapter explains the basic concept underlying our approach, describes our
proposed architecture, and explains our initial experience in developing this
architecture.

The alternative to adaptive applications is multiple functionally identical
or similar binaries, tuned for specific environments. This is an inferior
solution, for a number of reasons. The user of a portable device has to install
and maintain multiple applications, which is a drain on the limited storage
capabilities typically found on those devices. It also potentially results in
different user interfaces and causes high software development overheads
when developing the “same” mobile application multiple times. Finally, it
forces the user to identify the current execution conditions and select the
“right” application.

Our work is based on offloading computationally intensive application
components to more powerful servers in the access network. Ideally, this
“load sharing” between a portable device and more powerful machines would
occur transparent to the user, at runtime, taking into account the currently
available resources in the execution environment. To realize this goal, a
support infrastructure is required to monitor the available resources, to decide
how best to utilize these resources, and that deals with user mobility. The
following sections will motivate our approach, introduce a suitable architec-
ture, and explain what experience we collected to date in realizing various
components of this architecture.
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