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Design and Implementation of Mobile Grid System for Handsets

KEN OHTA,t TAKASHI YOSHIKAWA,! TOMOHIRO NAKAGAWA'
and HIROSHI INAMURAf

This paper proposes mobile Grid middleware based on an adaptive QoS framework to con-
ceals the instability and resource constraints of mobile server hosts (MSHs). In a mobile Grid
system, data and codes on an MSH are replicated on a fixed Grid Proxy for enhanced avail-
ability. However, sustainability (operation time) is limited by battery consumption due to
the synchronization needed to maintain the freshness of replicas and the session management
needed to maintain responsiveness. According to application QoS requests, the framework
optimizes synchronization scheduling and polling intervals to maximize sustainability. It also
adapts to dynamic resource changes including low residual battery and poor wireless connec-
tivity, by decreasing the target QoS and by reducing the aggregation period for synchroniza-
tion. We built a prototype of mobile Grid middleware on a handset and Grid Proxy on PC
running Globus Toolkit 3, and measured synchronization time, response time, and operation
time. Experiments showed that the framework enables MSH to increase its operation time by
12 — 35% while meeting diverse application QoS request.
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Fig. 7 Adaptiveness to disconnection patterns.
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