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Abstract

This paper proposes a service integration model
of service component architecture (SCA) applied in
services of Geographic Information Systems (GIS)
based in cloud computing infrastructure. GIS
integrates the different types of data to bring a
broader, more comprehensive view to decision
makers in the emergency. We have successfully
integrated SCA into the domain of vending machines
in the past. Readily, we focus on using this
architecture to integrate related services of GIS,
substantially reduce the duplication of development,
and provide users with a completely new experiential
usage. Meanwhile, we also address many components
that can be integrated with system scaling up in GIS,
such as environmental monitoring, remote-sensing

image’s processing, Map services, location-based
services, and so on. We deal with massive data by
computing service though distributed computing in
the cloud and call for one web service, which can
obtain rainfall information from Woater Resources
Agency in Taiwan (WRA). This paper also employed
interpolation computation by IDW to estimate values
of unobserved rainfall information and succeed to
compute the raster data of three different resolutions
by MapReduce model and provide information
service counting rainfall of Taiwan on clusters.
According to this research, processing massive raster
data by distributed computing in the clusters can
reduce one-third times than a single machine. Finally,
to import SCA for GIS can increase efficiency of
component  modularize  development,  reduce
unnecessary work and time consuming, and make
proposed system more stable and scalable.

Keywords- Service Component Architecture,
Geographic Information System, cloud computing;
MapReduce, IDW.
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/***************

/1 Map Service Component

”***************

map(string key, string value)

/I key: the Grid key that will be evaluated

/I value: the Grid coordinates that will be evaluated

begin

/I Compute each evaluated point in grid data sets, EvaluateP
Refer to Interpolation Service Component to get EvaluateP.

Emit ( key, EvaluateP)
end
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/I Reduce function
//***************
reduce(string key, Iterator value)
I key: cell key
[l value: The result of IDW
begin

Emit(AsString(value))
end
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/I Interpolation Service Component by IDW
//***************

Input the Evaluate Point, EvaluateP

Find the nearest rainfall stations (within 25 km), NearestSet
Calculate IDW Weight, w

for each p in NearestSet

begin

w += 1/ distance(p, EvaluateP)

end
/ Evaluate cell value by IDW
for each p in NearestSet

begin

EvaluateValue += w * (1/distance(p, EvaluateP)) * p.value

end
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