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Design and Implementation of the Spatio-Temporal DSMS for
Moving Object Data Streams
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Abstract  Recently, according to the rapid development of location positioning technology and wireless
communications technology and increasement of usage of moving object data, many researches and
developments on the real-time locating systems which provides real time service of moving object data stream
are under proceeding. However, MO (Moving Object) DBMS used based system in the in these systems is the
inefficient management of moving object data streams, and the existing DSMS (Data Stream Management
System) has problems that spatio-temporal data are not handled efficiently. Therefore, in this thesis, we designed
and implemented spatio-temporal DSMS for efficient real-time management of moving object data stream. This
thesis implemented spatio-temporal DSMS based STREAM (STanford stREam dAta Manager) of Stanford
University is supporting real-time management of moving object data stream and spatio-temproal query
processing and filtering for reduce the input loading. Specifically, spatio-temporal operators of the
spatio-temporal DSMS support standard interface of SQL form which extended "Simple Feature Specification for
SQL" standard specifications presented by OGC for compatibility. Finally, implemented spatio-temporal DSMS in
this thesis, proved the effectiveness of the system that as applied real-time monitoring areas that require
real-time locating of object data stream DSMS.
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2. Simple Feature Specification for SQL
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Table 1. WKT Representation of Spatial Data Dype

Point " POINT (10 10) *
LineString " LINESTRING ( 10 10. 20 20. 30 40) *
Polygon ' POLYGON ((10 10, 10 20, 20 20, 20 15, 10 10)) °
Multipoint " MULTIPOINT (10 10, 20 20) '
MultiLineString " MULTILINESTRING ((10 10, 20 20). (15 15, 30 15)) '
" MULTIPOLYGON (
MultiPolygon ((10 10, 10 20. 20 20. 20 15, 10 10)),
({60 60, 70 70. 80 60. 60 GO }) ) '
' GEOMETRYCOLLECTION (PQINT (10 10).
GeomCollection POINT (30 30),
LINESTRING (15 15, 20 20)) '
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Table 2. Standard Spatlal Operator

Ol Funclions on each: Ty
Dimension(Geometry)
GeometryType{Geometry)
AsText(Geometry)
AsBinary{Geometry)
SRID{Geometry)
IsEmpty(Geometry)
IsSimple{Geometry)
Boundary{Geometry)
Envelope{Geometry)

X{Point)

Y{Point)

StantPoint(Curve)

- EndPoint(Curve)

A isClosed(Curve}

IsRing{Curve or MultiCurve;
Length{Curve or MuitiCurve}
NumPoints{LineString)
PaointN(LineString, Integer}
Centroid(Surface or MultiSurface)
PointO o
Area{Surface or MultiSurface}
ExteriorRing{Polygon}
NumlInteriorRing(Polygon)
interiorRingN{Palygon, Integer)
NumGeometries(GeomCollection)
GeometryN(GeomCollection, Integer)

Equals(Geomeuy Geometvy)
Disjoint{Geometry. Geametry)
Touches{Geometry. Geometry}
Within{Geometry, Geometry}
Overlaps(Geometry, Geometry}
Crosses(Geometry, Geometry)
Intersects{Geometry, Geometry)
Contains(Geometry, Geometry)
Relate(Geometry, Geometry, PatternMatrix)

Drstance(Geometvy Geometry)

Difference (Geonmry Geometry)
Union (Geometry, Geometry)
SymbDifference(Geometry, Geometry)
Buffer (Geometry. Double Precision)
ConvexHull(Geometry)l
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Table 4. Query List

S Ak .
UEel A A8 Ao 28 %

A9l 1 Select id, GeomFromText( Mloc, 0 )
(Geo_m) | From M [range 2 seconds];
A9 2 Select id, GeomFromText( Ploc, 0 ), full, cnt
(Geo_p) From P [range 2 seconds];

Select M.id, P.id, P.full, P.cnt,
A9 3 ST_Contains(GeomFromText(Ploc, 0),
(st_cont) | geomFromText(M.loc, 0))

From M, P;

Select M.id, Pid,
e 4 ST _Distance(GeomFromText(Ploc, 0),
(st_dist) geomFromText(M.loc, 0))

From M, P;

Select M_id, P_id,
A9 5 From st_dist

Where s_dist < 500;
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