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Design of a middleware for compound context—awareness on

sensor-based mobile environments

Nak-Myoung Sung® and Yunseok Rhee**

Abstract

In this paper, we design a middleware for context-awareness which provides compound contexts

from diverse sensors on a mobile device. Until now, most of context-aware application developers

have taken responsibility for context processing from sensing data. Such application—level context

processing causes heavily redundant data processing and leads to significant resource waste in

energy as well as computing. In the proposed scheme, we define primitive and compound context

map which consists of relavant sensors and features. Based on the context definition, each application

demands a context of interest to the middleware,

and thus similar context—aware applications

inherently share context information and procesing within the middleware. We show that the proposed

scheme significantly reduces the resource amounts of cpu, memory, and battery, and that the

performance gain gets much more when multiple applications which need similar contexts are running.
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Fig. 1. Sensor—-based Compound
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Fig. 2. Context Relation Diagram
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Table 1. Context Definition Map
Category Definition Map
Feature fi = {Si , SCFi}

Primitive Context PCi = {<f>required , FCFi}
CGi = {<Cc>requ1red ’ <P C>requ/‘red ’
CCFi}

single or multiple required set of A

Compound Context

*< A >required *

CC logging BExample

<CCOM=
<CCname>=jogging</CCname>
<PCreguired=
<PCname>fastmovement</PLname>
<PCname>usearmbands/PCname>

fast use
movement arm band
77777777777 FCF

=T
=

</PCrequired>
a::elerumeter <CCFrequired>
— - - e ramecomine/cCFrames

</CCFrequired>

(a) Context Relation Diagram (b) Context Representation

Fig. 3. Context Relation Diagram and Representation
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