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Abstract. In this paper, we discuss on the extension of grid computing sys-
tems in mobile computing environments, where mobile devices can be effec-
tively incorporated into the grid either as service recipients or as more valu-
able service providers. First, based on the present grid architecture, we try to
figure out what would be the newly required services in such a mobile/grid in-
tegrated architecture. There are a number of challenging issues when taking
mobile environment into account, such as intermittent connectivity, device het-
erogeneity, and weak security. Among these issues to solve, we particularly
focus on a disconnected operation problem in this paper since mobile re-
sources are prone to frequent disconnections due to their confined communica-
tion range and device mobility. We develop a new job scheduling algorithm
for mobile grid system and evaluate it by various methods such as mathemati-
cal analysis, simulation, and prototype implementation.
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1. Introduction
A grid computing system [1] is a large-scaled distributed system, designed for effectively
solving very complicated scientific or commercial problems such as gene
analysis, drug design, and climate simulations. In the grid, the computing resources
are autonomously managed at different locations in a distributed manner. They are
aggregated through a global Internet-wide network, forming a computational grid,
by which a huge workload can be run and completed with more improved performance
in terms of computation speed and throughput. Mobile computing [2] is
another distinct paradigm of traditional distributed systems, considering mobility,
portability and wireless communications. The recent advances in wireless communication
technologies and portable mobile appliances make more number of people be
eligible to access information services through a shared network infrastructure (e.g.,
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