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Abstract

A systemthatenablesreal timequeryprocessingonlarge
spatialnetworksis demonstrated.Thesystemprovidesfunc-
tionality for processinga widerangeof spatialqueriessuch
asnearestneighborsearchesandspatialjoinsonspatialnet-
worksof suf�ciently largesizes.

1 System

We demonstratea systemthat augmentsa generalpur-
posespatialdatabasewith theSILC framework [2] thereby
providing thedatabasewith thenecessaryfunctionalitiesto
performspatialquerieson spatialnetworks. We have aug-
mentedSILC with the SAND [1] spatialdatabasesystem
which is beingdevelopedat theUniversityof Maryland.We
demonstratea wide variety of spatialtechniquesincluding
operationssuchasnearestneighborsearchesandspatialjoin
techniquesonadatasetof locations(verticesonaspatialnet-
work) usingan extensive roadnetwork. The following are
theuniquecontributionsof oursystem:

1. To thebestof our knowledge,we believe thatour sys-
temis the�rst to allow ef�cient processingof mostspa-
tial queriesonspatialnetworksusingageneralpurpose
spatialdatabaseengine.

2. The systemperformsreal-timeprocessingof both ap-
proximateandexactspatialqueriesonspatialnetworks,
with little or no modi�cations to existing spatialquery
processingtechniques,thusreusingexistingknowledge
andcodebaseratherthandevelopingnew techniquesto
handlequeriesonspatialnetworks.

3. Thesystemdesignandtheconceptswedemonstrateare
generalenoughto be applied to any spatialdatabase
system.

� Thesupportof theNationalScienceFoundationunderGrantEIA-00-
91474andMicrosoftResearchis gratefullyacknowledged.
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Figure 1. Bloc k diagram representation of the
demonstrated system.

2 Demonstration

We demonstratea systemthatperformsa varietyof spa-
tial querieson a spatialnetwork aswell asdiscussthefunc-
tionalitiesof thesystem.

� path and distancequeries: Computetheshortestpath
and distancebetweentwo locationson a spatial net-
work.

� range queries: Find all locationsthat exist within a
distanceof r from a speci�edquerypoint.

� nearest neighbors: Incrementallyretrieve the nearest
neighborsto a querypoint.

� distancejoin and distancesemi-join: Giventwo sets
of spatialobjects,A andB , incrementallyretrieve the
closestpair of objects.Thedifferencebetweenthedis-
tancejoin and distancesemi-join is that the distance
semi-joinrequiresthatobjectsfrom setA appearonly
oncein theoutput.
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