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	Change Order Number:
	H081
	Defect ID:
	API
	Date:
	01/09/07


	Originator(s):
	Greg Boone

	Specification Name:
	

	Contact List:
	Email alias: fdo-internals@lists.osgeo.org


	Feature:
	FDO


	Rationale:
	
	1. New feature

	
	X
	2. Roadblock work-around 

	
	X
	3. Required to implement 

	
	
	4. No longer required 


Specification Sections Affected:

	Section Title:
	 Spec Updated:
	 New Spec Name:

	Raster Configuration
	
	


Market Impact Assessment:    (Completed by the Product Manager)

	


API Impact:    
	


Effort:    Net Schedule Impact of Change:
	Programming:
	 2
	days
	
	
	days
	(0 = no schedule date slippage)

	Quality Assurance:
	
	days
	
	
	days
	(0 = no schedule date slippage)

	Technical Publications:
	
	days
	
	
	days
	(0 = no schedule date slippage)

	Asia/Pacific:
	
	days
	
	
	days
	(0 = no schedule date slippage)

	Europe
	
	days
	
	
	days
	(0 = no schedule date slippage)


Project Management:        Accept        Decline        Pending                       

	Final Disposition:
	
	
	


	Comments:    
The FDO Raster Provider supports the use of an XML configuration file as a precursor to opening the FDO connection. The XML configuration file enables a client to associate a list of raster images, located in multiple directories, to an FDO logical Feature Class definition.  The following example demonstrates how raster image Data/DTED/n46.dt0 is associated to feature class Photo.
<SchemaMapping name="photos" provider="Autodesk.Raster.3.0" xmlns="http://www.autodesk.com/isd/fdo/RasterFileProvider" xsi:schemaLocation="http://www.autodesk.com/isd/fdo/RasterFileProvider

FdoRfpConfig.xsd">

    >

    <complexType name="PhotoType">

        <RasterDefinition name="Raster">

            <Location name="Data/DTED">

                <Feature name="n46_dt0">

                    <Band name="n46_dt0" number="1">

                        <Image name="n46.dt0">

                            <Georeference>

                                <InsertionPointX>200000.00</InsertionPointX>

                                <InsertionPointY>1000000.00</InsertionPointY>

                                <ResolutionX>1</ResolutionX>

                                <ResolutionY>1</ResolutionY>

                                <RotationX>0</RotationX>

                                <RotationY>0</RotationY>

                            </Georeference>

                        </Image>

                    </Band>

                </Feature>

            </Location>

        </RasterDefinition>

    </complexType>

</SchemaMapping>
Each <Image> referenced in the configuration document has an option to define a <Georeference> element describing the location of the raster image.  The purpose of the Georeference was to allow a client to specify geo-reference information for a raster image that does not contain such information either embedded in the raster image ore contained in an external world file. Even with the geo-reference information included in the configuration file it is not enough information too fully determine the bounds of the raster image. The raster provider must still access the raster image to extract the image height and width to determine the raster image bounds. The raster bounds are required in order to evaluate any spatial filter attached to an FDO select. Therefore, in the current implementation, all the raster images must be opened and the image height/width extracted, in order to evaluate the spatial filter. If an excessively high number of raster images are referenced in a connection, this will end up affecting performance significantly. For example, a connection comprising ~16,000 raster images will spend ~300 sec opening all the raster images to fully determine the image bounds for evaluation against the spatial filter. 
The purpose of this ECO is to address the performance of referencing a large number of rater images in a single connection. If the bounds of the raster images can be fully defined in the raster configuration file, the provider will be able to quickly identify a candidate list of raster images that satisfy the requirements of the spatial filter without opening all the raster images in the full selection set. 
This ECO proposes that the <Image> element in the raster configuration file be extended to also enable clients to specify an optional boundary definition for the raster image.




Complete Description of Change:
The FDO Raster configuration <Image> definition will be expanded to include a <Bounds> element that will fully describe the boundary of the raster image location.

  <xs:complexType name="RasterImageType" abstract="false">

    <xs:complexContent>

      <xs:extension base="fdo:SchemaMappingElement">

        <xs:sequence>

          <xs:element name="Georeference" type="RasterGeoreferenceType" minOccurs="0" maxOccurs="1" />

          <xs:element name="Bounds" type="RasterBoundsType" minOccurs="0" maxOccurs="1" />

        </xs:sequence>

        <xs:attribute name="frame" type="xs:integer" />

      </xs:extension>

    </xs:complexContent>

  </xs:complexType>

The BoundsType will be comprised of 4 elements, MinX, MinY, MaxX and MaxY.

  <xs:complexType name="RasterBoundsType" abstract="false">

    <xs:complexContent>

      <xs:extension base="fdo:SchemaMappingElement">

        <xs:sequence>

          <xs:element name="MinX" type="xs:double" minOccurs="1" maxOccurs="1"/>

          <xs:element name="MinY" type="xs:double" minOccurs="1" maxOccurs="1"/>

          <xs:element name="MaxX" type="xs:double" minOccurs="1" maxOccurs="1"/>

          <xs:element name="MaxY" type="xs:double" minOccurs="1" maxOccurs="1"/>

        </xs:sequence>

      </xs:extension>

    </xs:complexContent>

Using the example above, the overrides for class Photo, image Data/DTED/n46_dt0 shall be extended to include the ability to specify the image Bounds.
<SchemaMapping name="photos" provider="Autodesk.Raster.3.0" xmlns="http://www.autodesk.com/isd/fdo/RasterFileProvider" xsi:schemaLocation="http://www.autodesk.com/isd/fdo/RasterFileProvider

FdoRfpConfig.xsd">

    >

    <complexType name="PhotoType">

        <RasterDefinition name="Raster">

            <Location name="Data/DTED">

                <Feature name="n46_dt0">

                    <Band name="n46_dt0" number="1">

                        <Image name="n46.dt0">

                            <Georeference>

                                <InsertionPointX>200000.00</InsertionPointX>

                                <InsertionPointY>1000000.00</InsertionPointY>

                                <ResolutionX>1</ResolutionX>

                                <ResolutionY>1</ResolutionY>

                                <RotationX>0</RotationX>

                                <RotationY>0</RotationY>

                            </Georeference>

                            <Bounds>

                                <MinX>200000.00</MinX>

                                <MinY>1000000.00</MinY>

                                <MaxX>200600.00</MaxX>

                                <MaxY>1000600.00</MaxY>

                            </Bounds>

                        </Image>

                                                         </Band>

                </Feature>

            </Location>

        </RasterDefinition>

    </complexType>

</SchemaMapping>

In order to allow the programmatic definition of the raster configuration file, the raster overrides API will be extended to allow the optional specification of the image bounds. If the image bounds are not set, the GetBounds function shall return NULL.
/// \brief

///  

/// The FdoRfpRasterImageDefinition class defines a raster image which contains a name 

/// and the extents of the raster image.
/// 
class FdoRfpRasterImageDefinition : public FdoPhysicalElementMapping

{

    typedef FdoPhysicalElementMapping BaseType;

    friend class FdoRfpRasterBandDefinition;

public:

…
…

    /// \brief

    /// Gets the geographic bounds of the raster image.

    /// 

    /// \return

    /// Returns the bounds of the raster image as an FDO byte array.

    /// Returns NULL if the bounds of the raster image have not been set.
    /// 

    /// \remarks

    /// The FdoByteArray return parameter will be defined as FGF geometry of type Polygon 

    /// containing a simple rectangular polygon.    
    /// 

    FDORFP_API FdoByteArray * GetBounds();

    /// \brief

    /// Sets the geographic bounds of the raster image.

    /// 

    /// \param location 

    /// Input the bounds of the raster image.

    /// 

    /// \return

    /// Returns nothing

    /// 

    /// \remarks

    /// The recommended input type contained in the byte array is an FGF geometry of type 

    /// Polygon. If an FGF geometry is used containing a type other than a rectangular 
    /// Polygon, the configuration API will extract the rectangular extents of the geometry 
    /// regardless of the type and use that as bounding extents of the raster image.
    /// 

    FDORFP_API void SetBounds (FdoByteArray* bounds);

…

…

};

This change will this be backwards and forwards compatible with the current version of the raster config file. The FDO 3.1 version of the Raster provider will be able to read the new raster configuration file, skipping the elements that it doesn't understand. In addition, FDO 3.2.x will handle cases where the new bounds elements are not specified. As for Marble, including Bounds is completely optional. If bounds information is not included in the file, this information will be extracted from the images themselves. 
 

In order for client applications to do to create configuration files containing image bounds, they can call the FDO DesscribeSchemaMapping command on a default raster connection that references a directory of raster images. The resulting FDO physical mapping object returned from the command can then be serialized to an XML configuration file. The resulting XML configuration would contain the definitions, geo-reference and bounds information for each raster image located in the directory specified in the default connection. Alternately, clients would have to write a custom application to perform this task. This is currently the expectation for clients of MapGuide, therefore the users expectation of what is required to configure the raster provider should not significantly change. One thing the FDO could do in the future is post a utility tool to help users create configuration files from their directories of raster images.
E.g.
FdoPtr<FdoIConnection> connection = CreateConnection();

connection->SetConnectionString(L"DefaultRasterFileLocation=Telefonica");

connection->Open();

FdoPtr<FdoIDescribeSchemaMapping> describeMapping = 
static_cast<FdoIDescribeSchemaMapping*>(
connection->CreateCommand(FdoCommandType_DescribeSchemaMapping));

FdoPtr<FdoPhysicalSchemaMappingCollection> mappings = describeMapping->Execute();

FdoPtr<FdoRfpPhysicalSchemaMapping> mapping = 
static_cast<FdoRfpPhysicalSchemaMapping*>(mappings->GetItem(0));

FdoPtr<FdoIoStream> output = FdoIoFileStream::Create(L"config.xml", L"w");

mapping->WriteXml(output);

 
Impact of Not Implementing this ECO:
If this ECO is not implemented, the performance characteristics of accessing a directory containing multiple thousands of raster images would make the raster provider unusable in such scenarios. The cost of opening all raster images in order to process a spatial filter that essentially references a small subset of the image set is not acceptable.

