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Abstract

A systenthatenablegealtimequeryprocessingnlarge
spatialnetworkss demonstated. Thesystenprovidesfunc-
tionality for processinga widerange of spatialqueriessuc
asheakestneighborseachesandspatialjoinsonspatialnet-
worksof sufciently large sizes.

1 System

We demonstratea systemthat augmentsa generalpur-
posespatialdatabasavith the SILC framework [2] thereby
providing the databasevith the necessaryunctionalitiesto
perform spatialquerieson spatialnetworks. We have aug-
mentedSILC with the SAND [1] spatial databasesystem
whichis beingdevelopedat the Universityof Maryland.We
demonstratea wide variety of spatialtechniquesncluding
operationsuchasnearesheighborsearchegandspatialjoin
technique®nadatasetf locations(verticesonaspatialnet-
work) usingan extensve road network. The following are
theuniquecontributionsof our system:

1. To the bestof our knowledge,we believe thatour sys-
temisthe rst to allow ef cient processin@f mostspa-
tial querieson spatialnetworksusinga generajpurpose
spatialdatabasengine.

2. The systemperformsreal-timeprocessingf both ap-
proximateandexactspatialquerieson spatialnetworks,
with little or no modi cations to existing spatialquery
processingechniquesthusreusingexisting knowledge
andcodebaseratherthandevelopingnew techniqueso
handlequerieson spatialnetworks.

3. Thesystendesignandtheconceptsve demonstratare

generalenoughto be appliedto ary spatial database

system.
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Figure 1. Bloc k diagram representation of the
demonstrated system.

2 Demonstration

We demonstrate systemthat performsa variety of spa-
tial querieson a spatialnetwork aswell asdiscusshe func-
tionalitiesof the system.

path and distancequeries: Computethe shortespath
and distancebetweentwo locationson a spatial net-
work.

range queries: Find all locationsthat exist within a
distanceof r from aspeci ed querypoint.

nearest neighbors: Incrementallyretrieve the nearest
neighborgo a querypoint.

distancejoin and distancesemi-join: Giventwo sets
of spatialobjects,A andB, incrementallyretrieve the
closestpair of objects.The differencebetweerthe dis-
tancejoin and distancesemi-joinis that the distance
semi-joinrequiresthat objectsfrom setA appearonly
oncein theoutput.
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