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Introduction 

Oracle spatial was created as an option for the 10g Oracle Database Enterprise Edition. It includes advanced spatial capabilities with allow it to support GIS applications, Location-based services, and enterprise spatial information systems. Oracle spatial includes advanced data manipulation and analytical features such as buffer generation, spatial aggregates, area and length calculations and linear referencing. It was introduced with GeoRaster Data types, which allowed for the storage and management of images, network/topological data models, geocoding and routing engines, spatial analysis and gridded raster data. 


Release two of Oracle spatial introduced the user to elocation, new Java APIs for quick deployment of mapping, Geocoding, and enhancement of features that were released in the first version. Oracle spatial 10g is one of the most advanced spatial database platforms due to the performance, scalability and security that the oracle database system is know for. 

Spatial functions

What makes Oracle Spatial different is its ability to perform calculations such as the area, perimeter or lengths of the sides of a polygon. These functions can be used for determining the total area of all the counties around a river or lake or calculating how far an interstate runs though a state.     

The oracle spatial functions can also be used to create new files by using buffers, unions, and intersections, among many other types of functions. For example a buffer could be created for a 5-mile region around a sales office to create a sales region. Creating this would also provide areas of intersection.


Oracle Spatial also supports geodetic data and projected data, and is able to return accurate lengths and areas for both types of data. It supports over 30 of the most commonly used distance and area units, such as foot/ square foot, meter/ square meter and Kilometer/ square kilometer.


Oracle Spatial also supports Linear Referencing which is the storage of a measurement associated with a piece of linear data. This function allows for multiple attributes to be associated with a specific part of a line segment.  These attributes are stored in separate tables and do not have to be duplicated in the attribute tables. This type of function is mainly used for transportation models, telecommunication models and Utility models.

Oracle Spatial also supports aggregate functions such as union, centroid, and convex hull; users can also define other aggregate functions. The use of spatial aggregates allows for improvements in performance and more user friendly coding.

GeoRaster Support 

Georeferenced raster imagery such as satellite imagery, remotely sensed data, and gridded data are managed in oracle spatial by GeoRaster Support. This function/storage process provides image georeferencing, XML schema for the metadata management, and basic geographic operations like pyramiding, tiling and interleaving. This functionality will benefit applications in Defense/Homeland Security, Environmental Management and Satellite image Portals.  


The second release of Oracle Spatial now supports more Image and grid storage formats. There are also third party plug-ins to support other compression techniques. It also allows for all the GeoRaster functions that originally could be performed on only uncompressed objects to be performed on compressed objects; which is beneficial as remote sensing images have large data sets and file sizes some larger than a terabyte. The capability to store and manage these images in compressed form is a key requirement for users and DBAs.

Network data model

Oracle database 10g has a Data model that is provided to store network structures. This data model stores and maintains connectivity of link node networks and provides analysis capability such as shortest paths and connectivity analysis. Transportation models are one example of a use for the network data model.


Release two of oracle spatial includes a PL/SQL interface for creating editing and analyzing network data, as well as data model enhancements, and the ability to apply network constraints

Topology data model

Oracle spatial provides a data model and schema that persistently stores topology in the oracle database. This is very useful when there is a high degree of feature editing and requirements for data integrity across the maps and map layers. This type of model and schema is useful for land management (cadastral) systems and spatial data providers.


Release two of Oracle spatial allows for a feature insert or update to occur as a single operation, were the first version required multiple operations. This dramatically simplifies the process of updating and maintaining topology data sets, and reduces the code required. Release two also simplifies the process for exporting and importing into a target database. The new operators, functions, and subprograms make the topology data model more flexible and easier to use.

GeoCoder

Geocoding is a process of associating geographic references such as addresses and postal codes with location coordinates.  This is another feature that was included in oracle spatial. Oracle spatial includes a fully functional geocoding engine that allows for international address standardization, and POI matching by querying geocoded data stored in the database. Its unparsed address supports and adds flexibly and convenience for customer applications.


Release two of Oracle spatial has a geocoding engine that supports reverse geocoding, batch geocoding and a new geocoding subprogram.

Routing Engine

Oracle spatial also includes a scalable routing engine that provides driving distances, times and directions between addresses (or locations that have already been geocoded) The routing engine is provided via a Java client library that is deployed through oracle. The routine engine also provides other features such as fastest or shortest routes, detailed driving directions, and returning the time and distance along a street network from a single location to multiple destinations. 

Release two of Oracle spatial has extended its source data to provide data for over a dozen western European counties.

eLocation

The second release of Oracle spatial includes eLocation quick start location service using Java and XML APIs which allows developers to quickly and easily deploy mapping, geocoding and routine services from data stored within Oracle Spatial. The Oracle Spatial geocoding and routing APIs may be used by Oracle Application Server MapViewer, many third party mapping tools, or user-developed applications.

Open Standards 

Oracle works to help shape, drive, implement and support the latest open standards in the spatial and location services areas. It is a Principal Member of the Open Geospatial Consortium (OGC) and actively participates on its technical committee. Oracle spatial compiles with the Open GIS Simple Features Specification for SQL. It is also committed to supporting the new OGC Geographic Markup Language (GML) as well as Open Location Service interfaces. The object-relational model used for geometry storage by Oracle Spatial also conforms to the specifications associated with SQL92 representation of points, lines, and polygons. Oracle Spatial is directly integrated with the leading GIS and location services technology vendors. 

Conclusion  

Oracle Spatial with Oracle Database Enterprise Edition provides GIS application users an advanced server side spatial analysis and processing system. The first release of Oracle Spatial introduced significant new geographic features. Such as an open GeoRaster format for image storage and management requirements. Network and topology data models for the needs of applications in transportation, location services, utilities and land management. It also provides a server side geocoder and routing engine that supports the deployment of location-based services and spatial analysis functions. The second release of Oracle spatial continues with the enhancement of these capabilities and introduces eLocation quick start feature, which allows for easy and quick deployment of mapping geocoding and routine services. 

Oracle holds an 80-90% share of the geospatial database management market (IDC, Oracle 10g: Spatial Capabilities for Enterprise Solutions, Sonnen and Morris, Feb. 2005).  Oracle delivers performance, scalability, security and ease of use for all their spatial applications and is supported by the leading GIS and location services venders. Currently Oracle Spatial provides the most advance spatial capabilities in relational database management systems. 

