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Background


Additional attributes are simply key/value pairs associated with collections and granules. A collection defines the name, type, and description of all supported additional attributes. A collection may also optionally define a value for the attribute. A granule additional attribute must reference an attribute defined in the parent collection and specify a specific value. A granule specified value for an additional attribute will override a value specified for the same additional attribute at the collection level.

Additional attributes contain different types of information such as numbers (integer and floating point), dates, times, and text strings. Currently all of these values are stored as text strings in the ECHO database. Because of this storage design, clients are now seeing errors when searching for numeric values because the database cannot convert the string and date types to numbers for comparison.

General Challenges


Currently, the additional attribute data type is a free text field in the additional attribute definition at the collection level.  This allows providers to specifiy any value for the data type and prohibits ECHO from enforcing type information.   As a result, there is no standard for type specification resulting in a variety of additional attribute types which really represent the same underlying data type (e.g. ‘int’, ‘integer’, ‘number’are used by various providers to mean an integer number).

Providers send additional attribute values as text (PCDATA in XML DTD standards) based on the current DTD. Ideally Ingest could adapt that to a specific type based on the data type field; however the data type field is only found in the collection metadata which would make input adapting difficult given the current Ingest architecture. This is because the collection may arrive at the same time as the granules and therefore not be available at the time of input adapting. At the same time, a custom adapter for almost every provider would be needed.  This is further compounded by the previous problem, where there is no standard for the additional attribute data type.


Type information also needs to be available to clients so they can construct reasonable search interfaces and display results in a type specific way. Currently type information is returned as a free text data type element on the collection metadata.
Ingest Changes

Granule Level Data Type

The Ingest ECHO 10 schema will be modified to remove the DataType element from the granule additional attribute reference. The type information will be defined at the collection level only. No provider is currently defining granule level type information that is different than the collection level type information.  Therefore, this change will have no external effects.

Data Type Enumeration

In order to normalize the additional attribute data type field, an enumeration of valid types will be defined.  The DataType element in the additional attribute definition at the collection level will be changed to an enumeration of valid types including:

· String

· Decimal

· Integer

· Date

· Time

· DateTime

· Boolean

· Custom_DateTime

· Custom_Date

· Custom_Time

Data from BMGT providers will be adapted to match the ECHO 10 schema changes for only the decimal and integer types. Validation for decimal and integer types is already done in ECS therefore there should be no possibility of reject during ECHO Ingest. Other types (e.g. date, time, dateTime) will be mapped to the Custom_* values which are treated like strings. No ECHO 9 DTD input adapters will be provided which may require ECHO 9 based providers to update their collection metadata export.

Additional Attribute Value

The value element for additional attributes at both the collection and granule level will remain string types and will be validated by Ingest business rules.  No changes will be needed for currently exported metadata.

Data Validation

Ingest will validate the value of additional attributes based on the enumerated type selected in the attribute definition. Ingest will accept string values in any valid format based on the corresponding XML Schema type definition (http://www.w3.org/TR/xmlschema-2/). For example, a DateTime additional attribute must be in the XML Schema dateTime format of “YYYY-MM-DDThh:mm:ss.sssZ”. Custom_* types will not be validated.
The minimum and maximum elements specified in the collection additional attribute definition will also be validated based on the selected type. This means that if the attribute is specified to be an “integer” type, and the minimum value provided is not an integer, the collection insert/replacement will be rejected. Custom_* types will not be validated. 

The minimum and maximum, if provided, will be used to validate the attribute values at the granule and collection level. This means that if the collection level attribute specifies a maximum value of 5, and a granule with an attribute value of 6 is detected during ingest, the granule will be rejected.  This follows the same validation paradigm that ECHO performs for spatial and temporal values.  The String and Boolean types do not support minimum and maximum values and will be rejected if minimum or maximum values are specified in the collection metadata. The Custom_* types will not be validated.
The units and resolution elements specified in the collection additional attribute definition will not be validated or used for value validation.

Query Changes

DTD Changes

In order to perform a type specific search, the additionalAttributeValue element in the AQL DTD will be expanded to support decimal, integer, and time types. An additional attribute is defined by the name and type information, therefore a search for a specific name using the wrong type will result in no matches. For example, if additional attribute “IMAGE_QUALITY” is of type integer, a search using the decimal value 4.5 and a decimal type in the query AQL will return no matches as would a search for 4.0 even if the attribute had an integer value of 4. In short, ECHO will do no type casting during a search operation so clients must know the type of the attribute being searched.  ECHO Clients will be able to ascertain the additional attribute’s data type via the collection level metadata attribute definition.  Clients should also expect that if an attribute is used as a part of a granule search for a specific collection, no results will be returned for that collection if no granules contain the specified additional attribute.

For backward compatibility, date and time types will be searched as strings for the Custom_* types and as real dates or times for the DateTime, Date, and Time types. A well known date format of 'YYYY-MM-DD hh:mm:ss' in GMT will be used for string based date and time searching. String searches will not search the new date and time values however. Integer and decimal fields will be searched in a type specific way.

Detailed Changes

	Original AQL
	New AQL

	<!ELEMENT additionalAttributeValue (list | 

value | 

textPattern | 

range | 

dateRange | 

Date)>


	<!ELEMENT additionalAttributeValue (list | 

value | 

textPattern |

range |

dateRange | 

Date |

integer |

decimal | 

decimalRange |

time |

timeRange

)>


Result Metadata Changes

DTD Changes


The additional attribute data type returned in the collection metadata will be modified to be an enumeration of types to match the Ingest schema discussed previously.  There will be no structure changes in the DTD, and the values returned in the AdditionalAttributeDataType field will conform to the referenced enumerated list of values.  Due to limitations in DTDs, the enumeration values will not actually be presented in the DTD itself but only in the documentation.

The additional attribute value returned at the granule level will not change and will continue to be a string value. The format of the string will be type specific based on the corresponding XML Schema type definitions.


The CollectionAdditionalAttributes element will be removed from the granule metadata results. This element contains the name and values of the collection level additional attributes for the granule. However due to a bug in ECHO, this information has not been returned since at least ECHO 10.0. While the bug could be fixed to properly return the information, for performance reasons it would be better for ECHO to not repeat this information for every granule when the information is already available by simply requesting the metadata for the collection itself.

Detailed Changes

	Original Granule
	New Granule

	<!ELEMENT CollectionMetaData (ShortName?, VersionID?, DataSetId, CollectionAdditionalAttributes?)>


	<!ELEMENT CollectionMetaData (ShortName?, VersionID?, DataSetId)>




Long Term Issues

Attribute Name Normalization


ECHO allows the same attribute name to be used in different collections and across different providers. However ECHO does not enforce that the type, units, and description of these attributes is the same for all instances. While this approach is more flexible for data providers, it can introduce challenges for clients when trying to search across collections or data providers. 

This proposed set of changes is focused primarily on fixing issues with the field types. The larger issue of normalizing the attribute names needs to be discussed in a separate forum. Currently there are no name/type conflicts in ECHO holdings, but clients should be aware of the possibility and be prepared to split a query into multiple searches if multiple additional attribute types are necessary for the same additional attribute name.

Appendix

Distinct Additional Attribute Data Types (Collection Level)

All providers have a data type defined for all additional attributes at the collection level.
· USGS_EROS
· string
· number
· date
· LAADS
· float
· int
· SEDAC
· ASF
· INT
· STRING
· GSFCS4PA
· text
· LARC
· float
· varchar
· int
· date
· LPDAAC_ECS
· float
· varchar
· int
· date
· NSIDC_ECS
· float
· varchar
· int
· date
· ORNL_DAAC
· LARC_ASDC
· "See Documentation"
Date and Time Formats

· USGS_EROS
· 2008-01-15
· LAADS
· SEDAC
· ASF
· GSFCS4PA
· LARC
· 2008-09-11T23:58:03.893000Z
· LPDAAC_ECS
· 2008-09-16T11:54:19.000Z
· NSIDC_ECS
· 17:36:53
· 2008-02-13
· ORNL_DAAC
· LARC_ASDC
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