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Recently we can execute various kinds of applications on mobile computers, because of
technological advancement, such as smaller electronic devices, higher CPU performance
and more effective power supply. We often connect to conventional distributed computing
environments, LANs, etc., from outside with our mobile computers, using communication
facilities such as cellular phone, PHS(Personal Handyphone System), and so on.

However these communication media have many constraints to execute applications in
mobile computing environments, compared to conventional computing environments, for
example, lower bandwidth, lower speed, higher cost, and more intermittent communica-
tion. We have no appropriate communication media in mobile computing which satisfies
all constraints, even if we would make use of some communication facilities anywhere. It
is impossible to execute applications in mobile computing, unlike in conventional one.

Recent researches on disconnected operation deal with their constraints on commu-
nication. Users in offices or schools execute applications on conventional networks, such
as LANs, with their mobile computers. While they are out of their buildings, they usu-
ally access to the networks through the constrained communication media, such as public
phone. Just before going out, or before disconnecting from the conventional networks,
users copy the applications and files on servers to mobile computers as duplicated ones.
They can make use of the duplicated applications or files, though they cannot connect
to their original servers, or when they do not have to. When they can connect, or when
they want to access the updated shared data, they can access to the original servers. As
a result, users avoid connecting if not necessary. They execute applications with higher
performance and lower cost as a whole, and it is possible to send data efficiently on lower
bandwidth, higher cost, and intermittent communication media.
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The former researches focus on only one requirement that users and applications de-
mand, such as performance, cost, consistency of shared data, and so on. They try to
realize the one requirement efficiently. There are huge gaps between the researches and
real world, since real users and applications require that all metrics are satisfied ideally.
However, it is actually impossible to satisfy every metric. Therefore it is necessary to
consider tradeoff between such metrics to reduce the gaps.

Suppose a user to consider consistency of shared data as most important, and imme-
diate connection as necessary, she intends to connect to the original server even if the
communication cost is expensive. On the other hand, suppose that she cannot expense
higher cost, and do not have to access the updated data, they can make use of the du-
plicated server on her mobile computer. If users consider tradeoff, and if it is reflected
on implementation, we think, they execute applications adaptively according to their
requirements.

We have to take into account tradeoff in the future. It is true that communication cost
become lower and lower. Also it is true that the cost become relatively higher, when we
make use of new advanced communication media produced by remarkable technological
innovation. In this situation users are always required to consider tradeoff between various
metrics to execute applications comfortably.

In this thesis, we present a interface taking into account tradeoff which users consider
and describe, and also we present a framework and a mechanism which maps the interface
to the implementation. Users specify metric kinds and numeric parameters which mean
the importance of the metrics. Mapping layer, which maps the interface to an imple-
mentation, calculates the parameters to decide which implementation should be selected.
We also prepare a interface between the mapping layer and implementation, so mapping
layer can specify the kind of implementation, which the implementation layer supports,
through the interface. Both interfaces are well-defined, so it is easy to change the inside
of the mapping layer as long as it obeys the interface specification. Using the interface
taking into account tradeoff, application programmers can build adaptive applications
which consider users or applications requirements.

We carry out the following steps to prove the effectiveness of the interface. First of
all, we design and implement a toolkit which supports disconnected operation for client-
server-based object-oriented applications. The toolkit has three kinds of implementation
which are adapted to the tradeoff between communication cost and consistency of shared
data. Second, we develop a group scheduler with C++ as an example application, which
manages the schedules of some staff members and a group. Finally, we simulate the actual
utilities of the group scheduler, and evaluate the effectiveness under the consideration of
the tradeoff between communication cost and consistency of shared data.

In addition, we try to realize maintaining the consistency based on users requirements
in developing the toolkit, by introducing some kinds of conflict resolution strategies. This
kinds of conflict resolution on optimistic concurrency control have not been discussed so
far. We also propose some problems which have not been considered, such as semantics
dependency of applications and guarantee of serializability. If we realize a transparent
toolkit for object-oriented applications, we have to solve such problems.



