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This document describes proposed changes to the ECHO Ingest Schema, AQL DTD , Collection Results DTD, and Taxonomy Service and WIST User Interface in order to align the usage of GCMD managed science keywords.

1. Purpose

The current Science Keywords data model does not match its analogous structure managed by the GCMD.  Data centers are choosing science keywords based upon this externally managed list, however they are unable at this time to submit the full and correct keywords to ECHO in their collection metadata.  There is provider interest in adhering to this list, and thus ECHO too should make it possible for data centers to have their data properly represented within ECHO’s holdings.

2. Problems

2.1. Incorrect Ingest & Results Data Model

Currently, the Ingest 10.0 Schema, 9.0 DTD, and Collection Results DTD Science Keyword top level element is named DisciplineTopicKeyword and uses the following structure: Discipline > Topic > Term > Variable > ECSParameter.  The fundamental problem is that the GCMD managed list of Science Keywords has the following structure: Category > Topic > Term > Variable Level 1 > Variable Level 2 > Variable Level 3 > Detailed Variable.  Our current data model structure does not support the full GCMD structure.  The current Schema and DTDs are found in sections 2.4 and 2.5.

2.2. Insufficient AQL Access

The AQL currently exposes collection condition named Parameter which facilitates collection searching based on the VariableKeyword metadata element.  All other keywords are not searchable through the AQL.  The current AQL DTD is found in section 2.6.

2.3. Mislabeled Terms in WIST

On the main page of WIST, the term ‘Discipline’ is used in various locations.  In all cases, the usage of the term ‘Discipline’ is technically incorrect according to the keyword values that are actually being displayed.

2.4. Current Ingest 10.0 Schema

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

   <xs:complexType name="ListOfDisciplineTopicParameters">

      <xs:sequence>

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

      </xs:sequence>

   </xs:complexType>

   <xs:complexType name="DisciplineTopicParameter">

      <xs:sequence>

         <xs:element name="DisciplineKeyword">

            <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="TopicKeyword">

            <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 name="TermKeyword">

            <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="VariableKeyword">

            <xs:simpleType>

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

                  <xs:maxLength value="500" />

               </xs:restriction>

            </xs:simpleType>

         </xs:element>

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

      </xs:sequence>

   </xs:complexType>

   <xs:complexType name="ListOfECSParameterKeywords">

      <xs:sequence>

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

            <xs:simpleType>

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

                  <xs:maxLength value="255" />

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

               </xs:restriction>

            </xs:simpleType>

         </xs:element>

      </xs:sequence>

   </xs:complexType>

2.5. Current 9.0 Ingest DTD & Collection Results DTD

<!ELEMENT DisciplineTopicParameters (DisciplineKeyword?, TopicKeyword?, TermKeyword?, VariableKeyword?, ECSParameterKeyword*)>

<!ELEMENT DisciplineKeyword (#PCDATA)>

<!ELEMENT TopicKeyword (#PCDATA)>

<!ELEMENT TermKeyword (#PCDATA)>

<!ELEMENT VariableKeyword (#PCDATA)>

<!ELEMENT ECSParameterKeyword (#PCDATA)>

2.6. Current AQL DTD

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

3. Proposed Changes

The following changes are recommended in order to solve the identified problems and also enhance the end-user’s ability to utilize the Science Keywords in ECHO and WIST.

3.1. Update the Ingest Schema/DTD and Collection Results DTD

The Ingest 10.0 Schema, 9.0 DTD, and Collection Results DTD should be modified to support the full GCMD Science Keywords structure.  ECHO will not enforce content restrictions on any elements except for the DetailedVariable.   GCMD has listed an 80 character limit for this element.  ECHO will enforce structure integrity of the items upon ingest.  The proposed Schema and DTD are found in sections 3.6, 3.7, and 3.8.  During Ingest, ECHO will up-case all science keywords prior to insertion into the ECHO Database.

3.2. Update the AQL DTD

The existing parameter 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.  

· 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 science keyword components (i.e. Category, Topic …) 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 in section 3.8.

3.3. WIST Display Updated Collection Results

WIST should correctly display the updated collection results which will be returned from ECHO when the aforementioned changes are made.

3.4. WIST UI Term Refactoring

In all places on the main WIST page where the phrase “By Discipline” is used, the terminology will be reworded to state “By Topic.”  They values being displayed are found in the TopicKeyword lists.  Where WIST states “Pick a discipline/topic (for example: Atmosphere:TRMM)“, the terminology will be reworded to state “Pick a topic/sub-topic (for example: Atmosphere:TRMM)”.  The generic term “sub-topic” is used because the radio buttons on the WIST main page do not match to Science Keywords.

3.5. WIST “By Keywords” Search

WIST will create a new search capability, similar to the “By Discipline” and “By Category/Attributes” portions of the WIST user interface.  Users will be able to choose this new capability and will be presented with a tree-like structured science keyword list.  This list will include the subset of ScienceKeywords for collections which the user has access to.  The filtering of this list will be performed by a Virtual Taxonomy in ECHO (explained in section 3.6).  Users may traverse the list keywords and choose items from any level of the tree to add as conditions to the keyword search.  This criteria will be used as an input to a collection search.

A mockup of the new functionality may be viewed here:  https://wist.echo.nasa.gov/~wist/mockups/Keywords.html
3.6. Virtual Taxonomy

In order to make a user-filtered listing of available science keywords, ECHO will modify the Virtual Taxonomy capabilities in the TaxonomyService to create a dynamic listing of a ScienceKeyword taxonomy based upon collection visibility and ACLs.  All clients will use this capability to expose science keywords to end users.  

3.7. Proposed Ingest Schema

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

   <xs:complexType name="ListOfScienceKeywords">

      <xs:sequence>

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

      </xs:sequence>

   </xs:complexType>

   <xs:complexType name="ScienceKeyword">

      <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="TopicKeyword">

            <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 name="TermKeyword">

            <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="VariableLevel1Keyword" type=”VariableLevel1Keyword”/>

         <xs:element minOccurs="0" name="DetailedVariableKeyword">

            <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="VariableLevel1Keyword">

      <xs:sequence>

        <xs:element name="Value">

          <xs:simpleType>

            <xs:restriction base="string">

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

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

            <xs:/restriction>

          </xs:simpleType>

        </xs:element>

        <xs:element name="VariableLevel2Keyword" type="tns:VariableLevel2Keyword" minOccurs="0"/>

      </xs:sequence>

    </xs:complexType>

    <xs:complexType name="VariableLevel2Keyword">

     <xs:sequence>

        <xs:element name="Value">

          <xs:simpleType>

            <xs:restriction base="string">

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

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

            </xs:restriction>

          </xs:simpleType>

        </xs:element>

        <xs:element name="VariableLevel3Keyword" minOccurs="0">

          <xs:simpleType>

            <xs:restriction base="string">

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

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

            </xs:restriction>

          </xs:simpleType>

        </xs:element>

     </xs:sequence>

    </xs:complexType>
3.8. Proposed ECHO 9.0 DTD

<!ELEMENT ScienceKeywords (ScienceKeyword+)>

 

<!ELEMENT ScienceKeyword (CategoryKeyword?, TopicKeyword?, TermKeyword?, 

VariableLevel1Keyword?, DetailedVariableKeyword?)>

 

<!ELEMENT CategoryKeyword (#PCDATA)>

<!ELEMENT TopicKeyword (#PCDATA)>

<!ELEMENT TermKeyword (#PCDATA)>

<!ELEMENT VariableLevel1Keyword (Value, VariableLevel2Keyword?)>

<!ELEMENT VariableLevel2Keyword (Value, VariableLevel3Keyword?)>

<!ELEMENT VariableLevel3Keyword (#PCDATA)>
<!ELEMENT Value (#PCDATA)>
3.9. Proposed AQL DTD

<!--

    AND means a collection must have a science 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 science keyword with the given science keywords.
-->

<!ELEMENT ScienceKeywords (ScienceKeyword+)>

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

 

<!--

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

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

<!ELEMENT ScienceKeyword (CategoryKeyword?, TopicKeyword?, TermKeyword?, 

VariableLevel1Keyword?, VariableLevel2Keyword?, VariableLevel3Keyword?, DetailedVariableKeyword?, AnyKeyword?)>

 

<!ELEMENT CategoryKeyword (value | textPattern)>

<!ELEMENT TopicKeyword (value | textPattern)>

<!ELEMENT TermKeyword (value | textPattern)>

<!ELEMENT VariableLevel1Keyword (value | textPattern)>

<!ELEMENT VariableLevel2Keyword (value | textPattern)>

<!ELEMENT VariableLevel3Keyword (value | textPattern)>

<!ELEMENT DetailedVariableKeyword (value | textPattern)>

<!ELEMENT AnyKeyword (value | textPattern)>

3.9.1. Sample Query #1

The following query will find all collections which have a science keyword which is a ‘child’ of the “EARTH SCIENCE > HUMAN DIMENSIONS > LAND USE/LAND COVER” keyword.
<ScienceKeywords operator=”AND”>

   <ScienceKeyword>

      <CategoryKeyword>

         <value>EARTH SCIENCE</value>

      </CategoryKeyword>

      <TopicKeyword>

         <value>HUMAN DIMENSIONS</value>

      </TopicKeyword>

      <TermKeyword>

         <value>LAND USE/LAND COVER</value>

      </TermKeyword>

   </ScienceKeyword>

</ScienceKeywords>

3.9.2. Sample Query #2

The following query will find all collections which have a science keyword with a Topic Keyword of “HUMAN DIMENSIONS” or a Term Keyword of “PLANTS”.
<ScienceKeywords operator=”OR”>

   <ScienceKeyword>

      <TopicKeyword>

         <value>HUMAN DIMENSIONS</value>

      </TopicKeyword>

   </ScienceKeyword>

   <ScienceKeyword>

      <TermKeyword>

         <value>PLANTS</value>

      </TermKeyword>

   </ScienceKeyword>

</ScienceKeywords>

3.9.3. Sample Query #3

The following query will find all collections which have a science keyword containing “EARTH,” “FIRE,”, “WATER”, or “WIND,” in any level of the science keyword.
<ScienceKeywords operator=”OR”>

   <ScienceKeyword>

      <AnyKeyword>

         <textpattern>%EARTH%</textpattern>

      </AnyKeyword>

   </ScienceKeyword>

   <ScienceKeyword>

      <AnyKeyword>

         <textpattern>%FIRE%</textpattern>

      </AnyKeyword>

   </ScienceKeyword>

   <ScienceKeyword>

      <AnyKeyword>

         <textpattern>%WATER%</textpattern>

      </AnyKeyword>

   </ScienceKeyword>

   <ScienceKeyword>

      <AnyKeyword>

         <textpattern>%WIND%</textpattern>

      </AnyKeyword>

   </ScienceKeyword>

</ScienceKeywords>

3.10. Proposed Collection Results Schema

<!ELEMENT ScienceKeywords (ScienceKeyword+)>

 

<!ELEMENT ScienceKeyword (CategoryKeyword?, TopicKeyword?, TermKeyword?, 

VariableLevel1Keyword?, DetailedVariableKeyword?)>

 

<!ELEMENT CategoryKeyword (#PCDATA)>

<!ELEMENT TopicKeyword (#PCDATA)>

<!ELEMENT TermKeyword (#PCDATA)>

<!ELEMENT VariableLevel1Keyword (Value, VariableLevel2Keyword?)>

<!ELEMENT VariableLevel2Keyword (Value, VariableLevel3Keyword?)>

<!ELEMENT VariableLevel3Keyword (#PCDATA)>
<!ELEMENT Value (#PCDATA)>
Data Migration

All ECHO Operational providers, except ASF and LARC_ASDC, are including Science Keywords in their collection metadata.  For all providers, the existing Category, Topic, and Term keyword fields will be analyzed for structural incompatibilities.  Any discovered issues will be addressed on a case by case basis.  Known issues include a value of ‘NULL’ in the ECSParameterKeyword for some providers, and also mixed casing.  All keywords will be up-cased as a part of the data migration.   Providers supplying “NULL” in the ECSParameterKeyword field will be contacted to modify their export tools to not include those values, as they are incorrect.  The existing VariableKeyword element will be mapped to the new VariableLevel1Keyword field.  The existing ECSParameterKeyword element will be mapped to the new DetailedVariableKeyword field.  ECHO will provide a report to all providers regarding whether their keywords are found in the GCMD managed list or not.  As ECHO is not responsible for validation of these values, it will be the responsibility of the providers to make the appropriate corrections through ingest.
External Impacts

Client Developers

Any clients which are currently using the parameter collection condition will need to utilize the new AQL conditions.  There will be no loss of functionality.  Clients will now be able to access all keywords within ECHO and better discover data.  In addition, due to the changes in the Collection Results DTD, clients will need to update their result metadata parsing to no longer parse the DisciplineTopicParameters element and instead parse the ScienceKeywords element as described above.  This is not a backwards compatible change, so all clients which are affected must be sure to coordinate their release with the ECHO release.
Data Providers

ECHO 9.0 and 10.0 data providers will need to ensure that their ingest metadata matches the updated Ingest Schema/DTD.  BMGT data providers will not need to modify their export metadata schema, as ECHO input adapting will perform the necessary translation.
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