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1. Operations Concept

1.1. Background

Granule metadata includes an element named TwoDCoordinate which allows for a granule to be spatially located via a two-dimensional coordinate system.  This information is only available in the granule metadata.  ECHO currently receives metadata from USGS_EROS for the WRS-1 and WRS-2 projections within these elements.  ECHO Ingest also adapts specific PSAs from ECS metadata to create 2D coordinate system information for MISR and MODIS Tile grids.

In instances such as Platforms/Instruments/Sensors and Additional Attributes, the collection level metadata contains defining information for these metadata constructs.  The granule metadata then references a collection-level defined item and supplies values for the necessary fields.  There is no mechanism to do this with TwoDCoordinates.

1.2. General Challenges

Due to the fact that the collection metadata does not specify any TwoDCoordinate information, a client application will not have any indication whether granules support a TwoDCoordinate scheme or not, until granule metadata is pulled.  WIST works around this by having specific configuration items in order to pre-populate grid types.  This forces a manual Operational intervention which must be performed if providers want to change or add coordinate systems within their data.  

Also, without any collection level information regarding the TwoDCoordinate systems, there is no way for a client application to know what bounds are expected for the system, or any other specific information which would facilitate better displaying of the data to users.

1.3. Proposed Changes

In order to address this issue, ECHO would like to do the following:

· Add a Collection metadata element for TwoDCoordinates defining a coordinate system which may be used by its granules.

· Update the AQL to add a collection condition allowing for data discovery using the TwoDCoordinateSystem.

· Update the Collection Results DTD to include the new TwoDCoordinateSystem information.

Note, there will not be any associated changes to WIST search parameters.  The functionality which these changes make possible is already facilitated through WIST configuration.  The collection result metadata will include the new element, if present in the metadata.

1.4. Impact

The proposed approach to add the TwoDCoordinateSystem elements will affect the following providers:

· LARC/LPDAAC_ECS/NSIDC_ECS
· ECHO Ingest adapters will add the necessary information for relevant datasets.  Existing data will be migrated.
· USGS_EROS

· Collection level metadata will need to be updated to include the new element.  Existing data will be migrated.
Any providers wishing to utilize the TwoDCoordinateSystem element will need to generate metadata according to the updated schema.  All existing data will be modified to have the necessary collection/granule relationships.  Minimum and maximum values for the existing coordinate schemes will be determined with the help of the relevant data providers.

2. Ingest Changes

2.1. Collection Ingest Schema
The Ingest ECHO 10 schema and 9 DTD will be modified to include a new TwoDCoordinateSystem element which will contain definitions for a coordinate system that may be utilized by granules within the collection.  The proposed schema and DTD are shown below.  The TwoDCoordinateSystemName element will uniquely identify the coordinate system, and must be unique within a collection.  A minimum and maximum value may be supplied for each coordinate system axis allowing for a fully or singly-bounded range to be specified.
Detailed Changes

	New TwoDCoordinateSystem Schema
	New TwoDCoordinateSystem DTD

	<xs:element minOccurs="0" name="TwoDCoordinateSystems"

type="ListOfTwoDCoordinateSystems" />

<xs:complexType name="ListOfTwoDCoordinateSystems">

   <xs:sequence>

      <xs:element minOccurs="0" 
         maxOccurs="unbounded"

         name="TwoDCoordinateSystem"  

         type="TwoDCoordinateSystem" />

    </xs:sequence>

</xs:complexType>
<xs:complexType name="TwoDCoordinateSystem">

   <xs:sequence>

      <xs:element 

          name="TwoDCoordinateSystemName"/>

         <xs:simpleType>

            <xs:restriction base="xs:string">

               <xs:maxLength value="80"/>

            </xs:restriction>

         </xs:simpleType>

      </xs:element>

      <xs:element name="Coordinate1"  

         type="TwoDCoordinate"/>

      <xs:element name="Coordinate2"  

         type="TwoDCoordinate"/>

   </xs:sequence>

</xs:complexType>
<xs:complexType name="TwoDCoordinate">

   <xs:sequence>

      <xs:element name="MinimumValue"  

         minOccurs="0" type="xs:decimal"/>

      <xs:element name="MaximumValue" 

         minOccurs="0" type="xs:decimal"/>

   </xs:sequence>

</xs:complexType>
	<!ELEMENT TwoDCoordinateSystem (TwoDCoordinateSystemName, Coordinate1, Coordinate2)>

<Coordinate1 (MinimumValue?, MaximumValue?)>

<Coordinate2 (MinimumValue?, MaximumValue?)>

<!ELEMENT TwoDCoordinateSystemName (#PCDATA)>

<!ELEMENT MinimumValue (#PCDATA)>

<!ELEMENT MaximumValue (#PCDATA)>




2.2. Granule Ingest Schema

There will be no changes to the granule metadata schema or DTD.  A sample TwoDCoordinateSystem element is shown below.
	Current Granule TwoDCoordinateSystem Element

	<TwoDCoordinateSystem>

   <StartCoordinate1>10</StartCoordinate1>
   <EndCoordinate1>15</EndCoordinate1>
   <StartCoordinate2>4</StartCoordinate2>
   <EndCoordinate2>6</EndCoordinate2>
   <TwoDCoordinateSystemName>MODIS Tile</TwoDCoordinateSystemName>
</TwoDCoordinateSystem>


2.3. Validation & Error Codes

During ingest of a collection metadata insert or replacement, Ingest will validate that there are no duplicate coordinate systems defined within the collection.  If there are, an item error with new error code (TWO_D_COORDINATE_DUPLICATE_NAMES) will be reported in the Ingest summary report.  Ingest will also validate that an update does not remove a TwoDCoordinate system which is being referenced by granules in that collection.  If this occurs, the update will fail and an item error with new error code (DELETE_TWO_D_COORDINATE_WITH_GR_REF) will be reported in the Ingest summary report.  If the TwoDCoordinate system definition includes a min and max values that are not actually less than or greater than the other and new error code (TWO_D_COORDINATE_INVALID) will be reported in the Ingest summary report.  The TWO_D_COORDINATE_INVALID item error will also be reported if a collection update modifies the min and max range for a TwoDCoordinate system with values that invalidate existing granule metadata.
During the ingest of a granule metadata insert of replacement, Ingest will validate that any TwoDCoordinate elements reference a valid coordinate system in the collection metadata.  If no reference can be found, the insert/replacement will fail and an item error with new error code (TWO_D_COORDINATE_INVALID_NAMES) will be reported in the Ingest summary report.  If the collection-level TwoDCoordinateSystem element provided minimum and maximum range values, Ingest will validate all granule metadata utilizing the coordinate scheme to ensure that provided values are within the defined ranges.  If the ranges are not within the provided ranges, the insert/replacement will fail and an item error with new error code (TWO_D_COORDINATE_INVALID) will be reported in the Ingest summary report.  
3. Query Changes 

3.1. AQL DTD Changes

The existing “TwoDCoordinateSystemName” condition will be modified to include the ‘list’ and ‘textPattern’ child elements and.  This new condition will be added to the list of collection search conditions.  The ‘list’ and ‘textPattern’ search criteria will allow ECHO clients to discover collections based upon the existence of one or more coordinate systems.  When including this as a condition for a collection search, only collections with matching TwoDCoordinateSystems will be returned.  

During granule discovery with the TwoDCoordinateSystemName condition, if the ‘list’ or ‘textPattern’ elements are utilized, ECHO will reject the query as invalid.  This presents the counterintuitive search of multiple coordinate systems would with the same coordinates.  There will be no changes to the existing behavior regarding TwoDCoordinateSystemName searches for granules.  The updated DTD for this element is found below.  
	TwoDCoordinateSystem AQL Condition

	<!ELEMENT TwoDCoordinateSystemName (list | value | textPattern)>


3.2. Data Discovery

When the twoDCoordinate granuleCondition is used for granule discovery, granules that do not have data for the requested coordinate system(s) will not be discovered.  Clients should be aware of this and ensure that users are aware of the expected results from their queries.
4. Result Metadata Changes

4.1. Collection Results DTD Changes

A new TwoDCoordinateSystem element will be added to the collection results DTD containing information supplied in the collection ingest metadata.  This new DTD element is shown below.
	Original Granule

	<!ELEMENT TwoDCoordinateSystem (TwoDCoordinateSystemName, Coordinate1, Coordinate2)>

<Coordinate1 (MinimumValue?, MaximumValue?)>

<Coordinate2 (MinimumValue?, MaximumValue?)>

<!ELEMENT TwoDCoordinateSystemName (#PCDATA)>

<!ELEMENT MinimumValue (#PCDATA)>

<!ELEMENT MaximumValue (#PCDATA)>


4.2. Granule Results DTD Changes

There will be no changes to the granule results DTD.  The current DTD element is shown below.

	Original Granule

	<!ELEMENT TwoDCoordinateSystem (StartCoordinate1, EndCoordinate1?, StartCoordinate2, EndCoordinate2?, TwoDCoordinateSystemName)>

<!ELEMENT StartCoordinate1 (#PCDATA)>

<!ELEMENT EndCoordinate1 (#PCDATA)>

<!ELEMENT StartCoordinate2 (#PCDATA)>

<!ELEMENT EndCoordinate2 (#PCDATA)>


5. Miscellaneous Modifications

5.1. Managed Axis Labels

The ingest and result metadata will not specify coordinate system axis labels.  This is done by design so that ECHO can maintain a suggested list of labels that will be used by ECHO maintained clients (e.g. WIST) and recommended to all other ECHO clients.  This list will be coordinated with ECHO data partners.  A working list of existing coordinate systems and associated labels are found in Appendix A.  
5.2. Ingest Configuration

An ingest configuration file for the ECS DAACs will be necessary in order to specify which collection metadata should be modified to include the TwoDCoordinateSystem definitions.

5.3. Database Tables

A new coll_grid table will be needed to hold the collection level information, along with necessary foreign key contraints.
Appendix

Existing TwoDCoordinate Systems
The following providers are utilizing the listed TwoDCoordinateSystems in their granule metadata.  Each coordinate system specifies the ‘x’ and ‘y’ axis labels which will be used by ECHO and suggested to all ECHO clients.
· USGS_EROS
· WRS-1 
· X – “Path”
· Y – “Row”
· WRS-2
· LARC
· MISR
· X – “Path”
· Y – “Block”
· LPDAAC_ECS
· MODIS Tile
· X – “Horizontal Tile #”
· Y – “Vertical Tile #”
· NSIDC_ECS
· MODIS Tile 

· X – “Horizontal Tile #”
· Y – “Vertical Tile #”
· ORNL_DAAC
· LARC_ASDC
· Calipso
· X – “Orbit”
· Y = “Path”
· LAADS
· SEDAC
· ASF
· GSFCS4PA
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