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1. Operations Concept

1.1. Background

The ECHO data model was historically based upon existing metadata models at the time of its creation.  Since that time there have been modifications to certain externally managed metadata fields which result in an inconsistency when compared with the ECHO data model’s representation.  Previously, ECHO updated its ‘ScienceKeyword’ structure to correctly match the updated GCMD structure for its science keywords.  Similarly, the GCMD manages a list of ‘location’ keywords which have a historical association with ECHO’s ‘SpatialKeyword’ structure.

The new GCMD structure is as follows: Category > Type > Sub-Region1 > Sub-Region2 > Sub-Region3 > Detailed Location.  ECHO currently has a single tiered structure only allowing for a single value in its SpatialKeywords.

1.2. General Challenges

Due to the fact that the ECHO and GCMD Location/Spatial keyword structure have diverged over time, the data within ECHO is inconsistent with the managed list and forces data providers to unnecessarily truncate values in order to fit within the ECHO data model.  This results in an incomplete mechanism for data discovery based upon provided values and introduces an inconsistency where one need not exist.  
1.3. Proposed Changes

In order to address this issue, ECHO would like to introduce a new LocationKeywords element which utilizes the correct GCMD naming and structure.  For the purposes of backwards compatibility, the existing SpatialKeywords element will remain until all ECHO providers transitioned to the usage of the new element.  At that time, the SpatialKeywords element will be removed from the ECHO 10.0 Ingest Ingest schema.  The Collection Results DTD will continue to contain the SpatialKeywords element, however values returned in this field will be a concatenated string for each existing LocationKeyword (e.g. “Continent > Africa > Central Africa > Lake Chad”).
The proposed changes will impact the ECHO 10.0 Ingest schema as well as changes in the ECHO AQL DTD and collection results DTD.  There will not be any associated changes to WIST search parameters.  WIST does not currently expose this portion of the ECHO AQL, so all proposed changes to ECHO will have no impact upon WIST.
1.4.  Data Partner Impact

All providers currently sending SpatialKeywords will be asked to transition to the new LocationKeywords.  ECHO Data Providers may continue to provide data in the legacy SpatialKeywords element.  These values will persist in the ECHO data model, but will not automatically be mapped into the new element.  When these proposed changes are released to Operations, the ECHO team will coordinate with each Data Partner regarding the migration of existing data into the new LocationKeyword element.  This will be a one-time data migration.  
ECHO will coordinate with each Data Partner regarding the removal of the legacy SpatialKeywords element.  Once the field is no longer required, it will be removed from the ECHO Ingest data model. 
1.5.  Client Partner Impact

ECHO clients will need to verify that the additional field elements and future change in the SpatialKeywords value structure will not impact their client’s functionality.  There will be no changes that reduce backwards compatibility otherwise.
2. Ingest Changes

2.1.   Collection 10.0 Ingest Schema
In order to support the change in the data model, the ECHO 10.0 Ingest Schema will be updated to properly expose the LocationKeyword structure.  The following sections show the current and proposed schema elements relevant to the proposed changes.  The proposed structure follows closely to the ScienceKeyword element which has a similar tiered structure.  According to the GCMD published DIF structure, the following criteria exist for Location Keywords:

· Category and Type keywords are required
· SubRegionN requires the existence of SubRegionN-1

· DetailedLocation can exist with any combination of SubRegionN elements

2.1.1. Current Schema

<xs:element minOccurs="0" name="SpatialKeywords" type="ListOfKeywords"/>
<xs:complexType name="ListOfKeywords">

   <xs:sequence>

      <xs:element minOccurs="0" maxOccurs="unbounded" name="Keyword">

         <xs:simpleType>

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

               <xs:maxLength value="80" />

               <xs:minLength value="1"></xs:minLength>

            </xs:restriction>

         </xs:simpleType>

      </xs:element>

   </xs:sequence>
</xs:complexType>

2.1.2. Proposed Schema

<xs:element minOccurs="0" name="SpatialKeywords" type="ListOfKeywords"/>
<xs:complexType name="ListOfKeywords">

   <xs:sequence>

      <xs:element minOccurs="0" maxOccurs="unbounded" name="Keyword">

         <xs:simpleType>

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

               <xs:maxLength value="80" />

               <xs:minLength value="1"></xs:minLength>

            </xs:restriction>

         </xs:simpleType>

      </xs:element>

   </xs:sequence>
</xs:complexType>

<xs:element minOccurs="0" name="LocationKeywords" type="ListOfLocationKeywords" />
<xs:complexType name="ListOfLocationKeywords">
   <xs:sequence>

      <xs:element minOccurs="0" maxOccurs="unbounded" name="LocationKeyword" 
         type="LocationKeyword" />

   </xs:sequence>

</xs:complexType>

<xs:complexType name="LocationKeyword">

   <xs:sequence>

      <xs:element name="CategoryKeyword">

         <xs:simpleType>

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

               <xs:minLength value="1"></xs:minLength>

               <xs:maxLength value="500"></xs:maxLength>

            </xs:restriction>

         </xs:simpleType>

      </xs:element>
      <xs:element name="TypeKeyword">

         <xs:simpleType>

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

               <xs:maxLength value="500" />

               <xs:minLength value="1"></xs:minLength>

            </xs:restriction>

         </xs:simpleType>

      </xs:element>

      <xs:element minOccurs="0" name="SubRegion1Keyword" type="SubRegion1Keyword"/>
      <xs:element minOccurs="0" name="DetailedLocationKeyword">

         <xs:simpleType>

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

               <xs:maxLength value="80" />

               <xs:minLength value="1"></xs:minLength>

            </xs:restriction>

         </xs:simpleType>

      </xs:element>

   </xs:sequence>

</xs:complexType> 
<xs:complexType name="SubRegion1Keyword">

   <xs:sequence>

      <xs:element name="Value">

         <xs:simpleType>

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

               <xs:minLength value="1"></xs:minLength>

               <xs:maxLength value="500"></xs:maxLength>

            </xs:restriction>

         </xs:simpleType>

      </xs:element>

      <xs:element name="SubRegion2Keyword" type="SubRegion2Keyword" minOccurs="0"/>

   </xs:sequence>

</xs:complexType>

<xs:complexType name="SubRegion2Keyword">

   <xs:sequence>

      <xs:element name="Value">

         <xs:simpleType>

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

               <xs:minLength value="1"></xs:minLength>

               <xs:maxLength value="500"></xs:maxLength>

            </xs:restriction>

         </xs:simpleType>

      </xs:element>

      <xs:element name="SubRegionl3Keyword" type="SubRegion3Keyword" minOccurs="0"/>

   </xs:sequence>

</xs:complexType>

<xs:complexType name="SubRegion3Keyword">

   <xs:sequence>

      <xs:element name="Value">

         <xs:simpleType>

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

               <xs:minLength value="1"></xs:minLength>

               <xs:maxLength value="500"></xs:maxLength>

            </xs:restriction>

         </xs:simpleType>

      </xs:element>

   </xs:sequence>
</xs:complexType>

2.2.   Ingest Validation
During ingest of a collection metadata insert or replacement, Ingest will validate that the provided LocationKeyword elements conform to the ECHO 10.0 schema.  Any invalid data will result in a file level FULL_SCHEMA error.  Valid items in the metadata file will continue to process while the invalid items will be ignored due to failed validation.  ECHO will not perform any additional validation on the received keywords.  The allowable values are managed externally and ECHO does not plan to synchronize ingest with this managed list for content validation.  Duplicate keywords will also be allowed.
3. Query Changes 

The following changes are recommended in order to solve the identified problems and also enhance the end-user’s ability to utilize the Location Keywords in ECHO.
3.1.   AQL DTD Changes

The existing spatialKeywords collection condition in the AQL DTD will be removed and replaced with a new search capability.  A combined solution was chosen where clients will be able to facilitate both of the following searches.  This is the same approach utilized for ScienceKeyword based collection discovery.

· Case 1 – Keyword Discovery – Search across all keywords for a specific set of keywords or patterns.

· Case 2 – Keyword Access – Search with a specific keyword structure.

The approach taken has the advantage of exposing a single top level element within the AQL DTD.  Clients will be able to provide any subset of the location keyword components (i.e. Category, Type …) with a value or text pattern that will be matched against the values contained within ECHO.  ‘AND’ and ‘OR’ operators will be used to specify that either all criteria or at least one must be matched to fulfill the search.  Clients will also be able to search for text values across all keyword components.  This is done using the ‘AnyKeyword’ AQL element.  The proposed AQL DTD changes are found below:

<!--

    AND means a collection must have a location keyword with each of the given science 

    keywords. The keywords in a single parameter element must appear in the same parameter. 

    OR means a collection must have at least one location keyword with the given location   

    keywords.

-->

<!ELEMENT locationKeywords (locationKeyword+)>

<!ATTLIST locationKeywords operator (AND | OR) "AND">

 

<!--

    Note that each of the sub-elements of the <locationKeyword> element will be AND’d together.

    This means that all keyword elements must be present to match a Science Keyword.

-->

<!ELEMENT locationKeyword (categoryKeyword?, typeKeyword?, 

subRegion1Keyword?, subRegion2Keyword?, subRegion3Keyword?, detailedLocationKeyword?, anyKeyword?)>

 

<!ELEMENT categoryKeyword (value | textPattern)>

<!ELEMENT typeKeyword (value | textPattern)>

<!ELEMENT subRegion1Keyword (value | textPattern)>

<!ELEMENT subRegion2Keyword (value | textPattern)>

<!ELEMENT subRegion3Keyword (value | textPattern)>

<!ELEMENT detailedLocationKeyword (value | textPattern)>

<!ELEMENT anyKeyword (value | textPattern)>

The following sections outline sample queries that may be formed within the proposed AQL DTD structure.

3.1.1. Sample Query #1

The following query will find all collections which have a location keyword which is a ‘child’ of the “Continent > Atlantic Ocean > North Atlantic Ocean” keyword.
<locationKeywords operator=”AND”>

   <locationKeyword>

      <categoryKeyword>

         <value>Continent</value>

      </categoryKeyword>

      <typeKeyword>

         <value>Atlantic Ocean</value>

      </typeKeyword>

      <subRegion1Keyword>

         <value>North Atlantic Ocean</value>

      </subRegion1Keyword>

   </locationKeyword>

</locationKeywords>

3.1.2. Sample Query #2

The following query will find all collections which have a location keyword with a Type Keyword of “Europe” or a SubRegion1 Keyword of “Southern Europe”.
<locationKeywords operator=”OR”>

   <locationKeyword>

      <typeKeyword>

         <value>Europe</value>

      </typeKeyword>

   </locationKeyword>

   <locationKeyword>

      <subRegion1Keyword>

         <value>Southern Europe</value>

      </subRegion1Keyword>

   </locationKeyword>

</locationKeywords>

3.1.3. Sample Query #3

The following query will find all collections which have a location keyword containing “Africa” or “Asia,” in any level of the location keyword.
<locationKeywords operator=”OR”>

   <LocationKeyword>

      <anyKeyword>

         <textpattern>%Africa%</textpattern>

      </anyKeyword>

   </locationKeyword>

   <locationKeyword>

      <anyKeyword>

         <textpattern>%Asia%</textpattern>

      </anyKeyword>

   </locationKeyword>

</locationKeywords>

3.2.   Update the Collection Results DTD

The Collection Results DTD will be modified to support the full GCMD Location Keywords structure.  

3.2.1. Current DTD

<!ELEMENT SpatialKeyword (#PCDATA)>

3.2.2. Proposed DTD

<!ELEMENT SpatialKeyword (#PCDATA)>
<!ELEMENT LocationKeyword (CategoryKeyword, TypeKeyword, SubRegion1Keyword?, DetailedLocationKeyword? )>

<!ELEMENT SubRegion1Keyword (Value, SubRegion2Keyword?)>

<!ELEMENT SubRegion2Keyword (Value, SubRegion3Keyword?)>

<!ELEMENT SubRegion3Keyword (Value)>

<!ELEMENT DetailedLocationKeyword (#PCDATA)> 

<!ELEMENT Value (#PCDATA)>
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