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1. UMM-C Overview
The primary focus of the EOSDIS Metadata Architecture Study (MAS II) was to develop a Unified Metadata Model (UMM) that brings together the EOSDIS metadata assets into one cohesive model.  The UMM is based on merging existing GCMD, ECHO, and EMS metadata models into a single unified metadata model for use within the Central Metadata Repository (CMR).  The GCMD Model, based on the DIF format, the ECHO collection model, and the EMS metrics model were in scope as part of the initial unification process (the ISO model was referenced, and may be in scope for a future phase).
The purpose of this document is to highlight the UMM Collection Metadata Model (UMM-C) fields. The UMM-C focuses solely on collection metadata within the overall scope of the UMM model. Collection metadata describes an entire set of data products or files.  Values of collection metadata apply to all of the products in a specific collection.  Collections may represent the same release of any given data product, sets of data generated during an experiment, a campaign or an algorithmic test.  Although the UMM-C focuses on collection metadata, the model was designed to work closely with EMS, to capture proper metrics, as well as with data providers to provide proper linkages to their respective products. 
Please note, this is a model and not a format. As a result, the existing formats (such as DIF, ECHO) need to be updated to comply in order to satisfy the model's requirements.  Other formats such as ISO will need a more detailed study to identify mappings between its corresponding format and the UMM-C.  

The CMR team expects to fully vet the feedback from this review internally. Additional follow-up with this review group will be conducted as necessary and as recommended in the following document: Unified Metadata Model - Collection Metadata (UMM-C) Lifecycle/Process for Managing UMM Concepts (In-Work).


2. UMM-C Fields

This section includes all the top-level classes in the UMM model.   Each subsection provides detailed information on each UMM class, including:

· The name of the class.   In most cases, they are derived from either ECHO or GCMD names.

· The description or purpose of the class.

· The source or the origin of the class (ECHO, GCMD, EMS).

· The cardinality of the class.

· If it is required or recommended.

· If it is controlled, meaning attribute values in the class must contain a controlled keyword.

· An example of the metadata that needs to be supported by the UMM model.  The examples come from either DIF or ECHO and the XML element names in the examples may differ from the UMM model class or attribute names.

· An analysis of how the original models map to the UMM class and highlight any conflicts or reconciliation that might need to occur.

· A recommendation of how each class should be used as part of the UMM.

Entry Id 

The unique identifier for this metadata record. 


	Source
 
	
 

	DIF
 
	DIF/Entry_ID 
 

	ECHO
 
	Collection/Collection/ShortName with Collection/VersionId
 

	EMS
 
	Data Provider/Product
 



Cardinality: 1

Required (Core)

Example: 

<Entry_ID>MODAODHD_C5_NRT</Entry_ID>

Within the XML field providers are only required to supply a provider specific unique id for the metadata record.  When referencing a metadata record within CMR metadata records, providers should always use EntryID along with Provider ID and Concept ID.   Example: MODAPS/collection/MODAODHD_C5_NRT

Analysis:

The Entry_ID for the GCMD is determined by the metadata author or data center contact personnel and may be identical to identifiers used by the data provider's data center or organization. For ECHO, the data providers provide both shortName and versionId of the product to ECHO.   Combined, these uniquely identify the metadata record.   EMS has an attribute called Product provided by the data providers, which refers to a product identifier and is equivalent to the shortName.  The CMR system will namespace each EntryID with a Provider ID and Concept Type.  Example: Provider/Concept/EntryID.  These will be determined automatically at ingest by provider access controls and metadata type declaration. 

Recommendation:

All metadata records in the CMR should include a unique identifier.   All systems (GCMD, ECHO, and EMS) should use the same identifier.   This unique identifier should be captured as part of the UMM's EntryId class.   The unique identifier should be supplied by the provider and should be required by the CMR to be unique to that provider.  If a new product is created with a different product version, a new EntryId should be supplied with the new metadata record.   Providers use the Provider/Concept/EntryId triplet to reference their metadata and specify a unique reference in order to create associations to parent records or other collection metadata records.  The Provider/Concept/EntryID triplet will provide uniqueness across the system, while allowing providers to utilize their own internal entry identifiers even if other providers have already used that identifier in the system.

Entry Title

The title of the data set described by the metadata.


	Source
 
	 

	DIF
 
	DIF/Entry_Title
 

	ECHO
 
	Collection/LongName or Collection/DataSetId
 

	EMS
 
	MetaDataLongName
 



Cardinality: 1

Required (Core)

Example: 

<Entry_Title>
MODIS/Terra Near Real Time (NRT) L3 Value-added Aerosol Optical Depth
</Entry_Title>


Analysis:

In ECHO, a collection has both a ShortName and LongName, as well as a DataSetId. This LongName is used to describe the contents of the data collection. The DataSetId is used to specify a unique name for the collection, can be 1030 characters, and in many cases (but not all) also is a descriptive title.   The EMS calls the attribute MetaDataLongName, which is also the long name, associated with the collection.    In the DIF, the Entry_Title is simply the descriptive title that describes the data set.  

Recommendation:

Collection metadata should be reconciled to use the same title for each data set and be captured as part of the UMM's EntryTitle class


Summary

Summary provides a brief description of the data set along with the purpose of the data. This allows potential users to determine if the data set is useful for their needs.


	Source
 
	 

	DIF
 
	DIF/Summary

	ECHO
 
	Collection/Description
 

	EMS
 
	None
 



Cardinality: 1

Required (Core)

Example: 

<Summary>
<Abstract>U.S. Census Grids (Summary File 1), 2000 contain grids of demographic and socioeconomic data from the year 2000 U.S. census in ASCII and geotiff formats. The grids have a resolution of 30 arc-seconds (0.0083 decimal degrees), or approximately 1 square km. The gridded variables are based on census block geography from Census 2000 TIGER/Line Files and census variables (population, households, and housing variables). This dataset is produced by the Columbia University Center for International Earth Science Information Network (CIESIN).

The data in American Standard Code for Information Interchange (ASCII)  and Geographic Tagged Image File Format (GeoTIFF)  files  and maps n Portable Document Format (PDF) and Portable Network Graphics (PNG) formats are available from the NASA Socioeconomic Data and Applications Center (SEDAC).</Abstract>
<Purpose>To provide gridded demographic data, including characteristics of age, race, ethnicity, and housing, for the United States and Puerto Rico for data integration.
</Purpose>
</Summary>

Analysis:

Summary information is found in both GCMD and ECHO.   GCMD provides two ways to include this information.   Metadata authors can provide the summary as a block of text or as two attributes Abstract and Purpose, which map directly to ISO 19115 Reference model.   ECHO's version of summary its Description class.

Recommendation:

It is recommended that the metadata provider create a Summary with attributes Abstract and Purpose similar to how they are defined by ISO 19115. It would be beneficial to have summary broken out into these attributes for all records within the CMR ; however, back populating this information would be a time intensive process.   Records submitted to the CMR should include Abstract (required) and purpose (optional). 


UMM Class:

http://gcmd.gsfc.nasa.gov/Aboutus/xml/umm/collection/noNamespace/complexType/Summary.html



Collection Citation

Allows the author to properly cite the data set producer.  Indicates how this data set should be cited in professional scientific literature, and if this data set is a compilation of other data sets, to document and credit the data sets that were used in producing this compilation.


	Source
 
	
 

	DIF
 
	DIF/Data_Set_Citation
 

	ECHO
 
	Collection/LongName
CollectionVersion
Collection/OnlineResource
 

	EMS
 
	None
 



Cardinality: 0..*

Recommended

Example: 

<Data_Set_Citation>
    <Dataset_Creator>AIRS Science Team/Joao Texeira</Dataset_Creator>
    <Dataset_Title>Aqua AIRS Level 3 Quantization in Physical Units (AIRS+AMSU)</Dataset_Title>
    <Dataset_Series_Name>AIRX3QPM</Dataset_Series_Name>
    <Dataset_Release_Date>2013-03-12</Dataset_Release_Date>
    <Dataset_Release_Place>Greenbelt, MD, USA</Dataset_Release_Place>
    <Dataset_Publisher>NASA Goddard Earth Science Data and Information Services Center (GES DISC)</Dataset_Publisher>
    <Version>006</Version>
    <Data_Presentation_Form>Digital Science Data</Data_Presentation_Form>
    <Dataset_DOI>10.5067/AQUA/AIRS/DATA328</Dataset_DOI>
    <Online_Resource>http://disc.gsfc.nasa.gov/datacollection/AIRX3QPM_V006.html</Online_Resource>
  </Data_Set_Citation>

Analysis:

Citation information is found in GCMD and ECHO. In GCMD, metadata authors provide the citation information using individual attributes (Dataset_Creator, Data_Set_Editor, Data_Set_Title etc.) that are compatible with the ISO 19115 Citation model. ECHO does not have a equivalent citation class, but includes some of the information throughout the document, such as LongName, Version, OnlineResource.

Recommendation:

Create a CollectionCitation class similar to how it is defined in the GCMD. A reconciliation process will need to occur to take any citations specified in ECHO that maybe different than what is in GCMD and break them out into individual attributes.   It is also recommended that a CollectionCitation/Type attribute be added to this class in order to allow PIs to distinguish between data citations and literature citations.

UMM Class:

http://gcmd.nasa.gov/Aboutus/xml/umm/collection/noNamespace/complexType/CollectionCitation.html



Personnel

Defines the point of contact for more information about the data set or the metadata. The contact personnel are defined by the Role, which include:

Investigator: The person who headed the investigation or experiment that resulted in the acquisition of the data described (i.e., Principal Investigator, Experiment Team Leader).

Technical Contact: The person who is knowledgeable about the technical content of the data (quality, processing methods, units, available software for further processing).

Metadata Author: The person who is responsible for the content of the Metadata. If the responsibility shifts from the original author to another person, the Personnel should be updated to the new responsible person.



	Source
 
	
 

	DIF
 
	DIF/Personnel

DIF/Data_Center/Personnel
 

	ECHO
 
	Collection/Contact
 

	EMS
 
	None
 




Cardinality: 0..*

Controlled Vocabulary, Recommended

Example: 

  <Personnel>
    <Role>DIF AUTHOR</Role>
    <First_Name>ASDC</First_Name>
    <Last_Name>USER SERVICES</Last_Name>
    <Email>support-asdc@earthdata.nasa.gov</Email>
    <Phone>757-864-8656</Phone>
    <Contact_Address>
      <Address>NASA Langley Atmospheric Science Data Center</Address>
      <Address>User and Data Services</Address>
      <Address>NASA Langley Research Center</Address>
      <Address>Mail Stop 157D</Address>
      <City>Hampton</City>
      <Province_or_State>VA</Province_or_State>
      <Postal_Code>23681-2199</Postal_Code>
      <Country>USA</Country>
    </Contact_Address>
  </Personnel>


Analysis:

Both DIF and ECHO contain contact information.   ECHO's Contact types include: producer, archiver, distributor or data originator.   DIF's Contact types include: investigator, technical contact, DIF author.   The DIF also embed a Personnel class within the Data_Center and it uses a type called Data_Center_Contact.

Recommendation:

ECHO's Collection/Contact class really describes organizations and their contacts more so than individuals. Therefore the UMM will include both a Personnel class and an Organization class that includes a Personnel attribute that is associated with the organization.

One of the requirements within the UMM is to provide a way to reference contacts as controlled entities in order to provide a consistent and uniform set of contacts across all metadata.   This will allow a single update (email change, phone number, address change, etc.) and all metadata referencing that contact entity will automatically be updated.   Therefore, the Personnel class will be part of the UMM and include attributes found in both ECHO and GCMD and structured to support reuse of contact information.   For more details on contact information within the UMM, see the section entitled "Personnel" in the UMM Overview document.

UMM Class:

http://gcmd.gsfc.nasa.gov/Aboutus/xml/umm/collection/noNamespace/complexType/Personnel.html



Science Keywords

This class allows for the specification of Earth science keywords that are representative of the data set being described.


	Source
 
	
 

	DIF
 
	DIF/Parameters
 

	ECHO
 
	Collection/ScienceKeywords/ScienceKeyword
 

	EMS
 
	None
 




Cardinality: 1..*

Controlled Vocabulary, Required (Core)

Example: 

<Parameters uuid="acb52274-6c0d-4241-a979-3fa3efca6702">
<Category>EARTH SCIENCE</Category>
<Topic>ATMOSPHERE</Topic>
<Term>CLOUDS</Term>
<Variable_Level_1>CLOUD PROPERTIES</Variable_Level_1>
<Variable_Level_2>CLOUD FREQUENCY</Variable_Level_2>
<Detailed_Variable>EFFECTIVE CLOUD FRACTION</Detailed_Variable>
</Parameters>


Analysis:

GCMD and ECHO have a very similar structure for this class.   ECHO's science keywords are not controlled, where as GCMD's keywords are controlled.

Recommendation:

Science keywords should be reconciled so all keywords are controlled within the CMR, by adopting the currently controlled and vetted GCMD Science Keyword Vocabulary.  It is recommended that this class be part of the UMM and its value be selected from a controlled list of keywords.   These keywords are managed by the Keyword Management System (KMS).   See section "Controlled Keywords" in the UMM Overview Document for further information.

UMM Class:

http://gcmd.gsfc.nasa.gov/Aboutus/xml/umm/collection/noNamespace/complexType/ScienceKeywords.html

ISO Topic Category

This class is used to identify the keywords from the ISO 19115 - Geographic Information Metadata (http://www.isotc211.org/) Topic Category Code List. It is a high-level geographic data thematic classification to assist in the grouping and search of available geographic data sets.


	Source
 
	
 

	DIF
 
	DIF/ISO_Topic_Category
 

	ECHO
 
	None
 

	EMS
 
	None
 



Cardinality: 1..*

Controlled Vocabulary, Auto-Populated

Example: 

<ISO_Topic_Category uuid="26ebb539-cae2-4961-9252-7f367642fa57">
IMAGERY/BASE MAPS/EARTH COVER
</ISO_Topic_Category>



Analysis:

This class is only found in the GCMD and is part of the core ISO 19115 model.  Based on the science keywords selected, these ISO Topic Category keywords will be auto-populated into  the metadata by the CMR at ingest time. Metadata authors will also have the option  to manually edit the ISOTopicCategory keywords in the metadata record using docBUILDER  or any XML editor if that is their preference. 

Recommendation:

GCMD incorporated the ISO 19115 Code List capability in June 2004 to be compatible with the Core ISO requirements, and this should be carried over to the UMM.   This class should be controlled and part of the UMM.

Need Decision:

ISO Topic keywords are required in ISO 19115 if the hierarchy level is a "dataset".   However, the keywords are very general and offer little enhanced search capability for the end user.  Should this field be required in the UMM-C?  The ISO Topic Keywords can be inserted post-processing using an adapter, which maps GCMD Science Keywords to the ISO Topic Keywords if a user wishes to extract an ISO compliant metadata record from the CMR.
Ancillary Keyword

This class allows authors to provide any words or phrases needed to further describe the data set.


	Source
 
	
 

	DIF
 
	DIF/Keyword
 

	ECHO
 
	None
 

	EMS
 
	None
 




Cardinality: 0..*

Highly Recommended (Core)

Example: 

<Keyword>secondary (derived) soil data</Keyword>
<Keyword>soil property estimates</Keyword>


Analysis:

This class is found only in the DIF.   It is not controlled and is used to tag the DIF with non-controlled keywords.

Recommendation:

This class should be part of the UMM and uncontrolled.  The UMM should include an attribute as part of the AncillaryKeyword class that can specify a URI to reference an external vocabulary system's keyword.   See the section Controlled Vocabulary in the UMM Overview document for more information regarding how authors can "type" keywords that are from outside sources.
Platform

This class describes the platforms used in the acquisition of the dataset.


	Source
 
	
 

	DIF
 
	DIF/Source_Name
 

	ECHO
 
	Collection/Platforms/Platform
 

	EMS
 
	Mission
 




Cardinality: 1..*

Controlled Vocabulary, Required (Core)


Example: 

<Platforms> 
  <Platform> 
  <ShortName>Aqua</ShortName> 
  <LongName>Aqua EOS Polar Orbiting Satellite, 1:30 PM Ascending Equator
            Crossing</LongName> 
  <Type>Spacecraft</Type> 
  <Characteristics> 
    <Characteristic> 
      <Name>EquatorCrossingTime</Name> 
      <Description>Local time of the equator crossing and direction
                  (ascending or descending)</Description> 
      <DataType>varchar</DataType> 
      <Unit>Local Mean Time</Unit> 
      <Value>13:30, ascending</Value> 
    </Characteristic> 
  </Characteristics> 
  <Instruments> 
    <Instrument> 
      <ShortName>MODIS</ShortName> 
      <LongName>Moderate-Resolution Imaging Spectroradiometer</LongName> 
      <Technique>Imaging Spectroradiometry</Technique> 
      <NumberOfSensors>1</NumberOfSensors> 
      <Characteristics/> 
      <Sensors> 
        <Sensor> 
          <ShortName>MODIS</ShortName> 
          <LongName>Cross-track Scanning Radiometer</LongName> 
          <Technique>Radiometry</Technique> 
          <Characteristics /> 
        </Sensor> 
      </Sensors> 
      <OperationModes/> 
     </Instrument> 
    </Instruments> 
  </Platform> 
</Platforms>



Analysis:

This class is found in ECHO, GCMD, and EMS.   It is controlled within GCMD and EMS but not controlled in ECHO.   ECHO's Platform includes the following attributes:  ShortName, LongName, Type, Characteristics, and Instruments.  GCMD's Platform does not nest the Instrument attributes or include a Characteristics attribute.   Some of the characteristics information is captured in the GCMD ancillary platform metadata document.  The EMS attribute "Mission" is mapped to UMM/Platform/ShortName; EMS "Mission" can also be mapped to UMM/Project/Campaign if applicable.

Recommendation:

Platforms should be reconciled so all keywords are controlled within the CMR.   ECHO's structure for Platform should be included as part of the UMM in order to capture the additional information such as Characteristics, Instruments associated with the platform, etc.    Since this class is required, the keywords "Not Available", "Not Applicable", and "Unknown" will be added to the controlled keyword list for collections that are not associated with a platform.

UMM Class:
http://gcmd.gsfc.nasa.gov/Aboutus/xml/umm/collection/noNamespace/complexType/Platform.html
Platform/Instrument

The Instrument class is nested within the Platform class and is used to registers the device used to measure or record data, including direct human observation.


	Source
 
	
 

	DIF
 
	DIF/Sensor_Name
 

	ECHO
 
	Collection/Platforms/Platform/Instruments/Instrument
 

	EMS
 
	Instrument
 




Cardinality: 1..*

Controlled Vocabulary, Required (Core)

Example: 

<Platform>
<ShortName>ICESat</ShortName>
<LongName>Ice, Cloud, and Land Elevation Satellite</LongName>
<Type>Spacecraft</Type>
<Instruments>
<Instrument>
<ShortName>GLAS</ShortName>
<LongName>Geoscience Laser Altimeter System</LongName>
<Technique>Laser Altimetry and Light Detection and Radar</Technique>
<Characteristics>
<Characteristic>
<Name>SwathWidth</Name>
<Description>The width of the sensor scan as the satellite moves along the ground track.</Description>
<DataType>int</DataType>
<Unit>kilometers</Unit>
<Value>2</Value>
</Characteristic>
</Characteristics>
</Instrument>
</Instruments>
</Platform>



Analysis:

This class is found in ECHO, GCMD, and EMS.   It is controlled within GCMD but not controlled in ECHO.  ECHO's Instrument class includes the following attributes:  ShortName, LongName, Technique, NumberOfSensors, Characteristics, Sensors, and OperationModes.  GCMD's Source_Name class does not nest the Instrument attribute or include any of the other attributes found in ECHO.  Some of the characteristics information is captured in the GCMD ancillary instrument metadata document. 

Recommendation:

Instruments should be reconciled so all keywords are controlled within the CMR. ECHO's structure for Instrument should be included as part of the UMM in order to capture additional information such as Techniques, Characteristics, Sensors, etc.  Since this class is required, the keywords "Not Available", "Not Applicable", and "Unknown" will be added to the controlled keyword list for collections that are not associated with an instrument.

UMM Class:

http://gcmd.gsfc.nasa.gov/Aboutus/xml/umm/collection/noNamespace/complexType/Instrument.html

Platform/Instrument/Sensor

This is a class nested within Instrument class and holds the referential information for collection source/sensor configuration including sensor parameters setting such as technique etc.


	Source
 
	
 

	DIF
 
	DIF/Sensor_Name
 

	ECHO
 
	Collection/Platforms/Platform/Instruments/Instrument/Sensors/Sensor
 

	EMS
 
	None
 




Cardinality: 0..*

Controlled Vocabulary, Highly Recommended (Core)

Example: 

<Platform>
<ShortName>ICESat</ShortName>
<LongName>Ice, Cloud, and Land Elevation Satellite</LongName>
<Type>Spacecraft</Type>
.<Instruments>
<Instrument>
<ShortName>GLAS</ShortName>
<LongName>Geoscience Laser Altimeter System</LongName>
.<Sensors>
<Sensor>
<ShortName>LA</ShortName>
<LongName>Laser Altimeter</LongName>
<Technique>Exact Measurement of Time between Transmit Pulse and receive ground return</Technique>
<Characteristics>
<Characteristic>
<Name>wavelength</Name>
<Description>transmission</Description>
<DataType>varchar</DataType>
<Unit>nanometer</Unit>
<Value>1064 nm</Value>
</Characteristic>
</Sensor>
</Sensors>
</Instrument>
</Instruments>
</Platform>



Analysis:

This class is found in both ECHO and GCMD. In the GCMD the DIF/Sensor_Name  class is used to record both Instrument and Sensor information. There is no  delineation between Instrument and Sensor as is the case in ECHO.   The DIF/Sensor_Name class is controlled within GCMD but the Sensor class is not controlled in ECHO.    ECHO's Sensor includes the following attributes:  ShortName, LongName, Technique, Characteristics.  GCMD's Platform/Instrument hierarchy does not nest this information or include any of the other attributes found in ECHO.   Some of the characteristics information is captured in the GCMD ancillary instrument metadata document. 

Recommendation:

Sensors should be included as part of the UMM model and a reconciliation process should be done to pull out specific sensor information found in GCMD metadata records specific to each Instrument.   The GCMD Instrument Ancillary document provides a list of sensors that could help this effort.  The Sensor information should be controlled within the CMR. ECHO's hierarchical structure for Platform/Instrument/Sensor should be included as part of the UMM.

UMM Class:

http://gcmd.gsfc.nasa.gov/Aboutus/xml/umm/collection/noNamespace/complexType/Sensor.html

Temporal Coverage

This class contains records, which describe the basis of the time system used for a specific collection.


	Source
 
	
 

	DIF
 
	DIF/TemporalCoverage

DIF/Data_Resolution/Temporal_Resolution
 

	ECHO
 
	Collection/Temporal
 

	EMS
 
	None
 




Cardinality: 0..1 (attributes are repeatable though to provide for multiple temporal ranges)

Required (Core)

Minimum Required Fields -

ECHO: Temporal.RangeDateTime.BeginningDateTime
ECHO: Temporal.SingleDateTime

DIF: Start_Date


<Temporal>
   <TimeType>UTC</TimeType>
   <DateType>J2000</DateType>
   <TemporalRangeType>Continuous Range</TemporalRangeType>
   <PrecisionOfSeconds>2</PrecisionOfSeconds>
   <EndsAtPresentFlag>true</EndsAtPresentFlag>
   <RangeDateTime>
       <BeginningDateTime>2003-01-13T00:00:00.000Z</BeginningDateTime>
       <EndingDateTime>2010-01-13T00:00:00.000Z</EndingDateTime>
   </RangeDateTime>
</Temporal>


<Temporal>
   <TimeType>Universal Time</TimeType> 
   <DateType>Eastern Daylight</DateType> 
   <TemporalRangeType>Long Range</TemporalRangeType> 
   <PrecisionOfSeconds>1</PrecisionOfSeconds> 
   <EndsAtPresentFlag>true</EndsAtPresentFlag> 
   <SingleDateTime>1996-01-01T00:00:00Z</SingleDateTime>
</Temporal>



Analysis:

This class is found in both ECHO and GCMD.  

GCMD Temporal_Coverageclassis described here:

http://gcmd.gsfc.nasa.gov/add/difguide/temporal_coverage.html and supports range date times.  



ECHO's Temporalclassis defined here:

https://api.echo.nasa.gov/ingest/schema/collection/Temporal.html and supports single date times, range date times, and period date times, among other attributes.   The Temporalclass also supports temporal resolution data.

Recommendation:

ECHO's Temporal classshould be adopted by the UMM as it is a superset of what GCMD supports and can capture single date times, range date/times, periodic date times, as well as temporal resolution data.  See the Temporal Data and Data Resolution section of the UMM Overview Document for details on how this is supported.   It is also recommended to includePaleoTemporalCoverage as aattribute of TemporalCoverage.   See next section.  Finally, any dates or times specified in the TemporalCoverage class should use the ISO 8601 format.

UMM Class:

http://gcmd.gsfc.nasa.gov/Aboutus/xml/umm/collection/noNamespace/complexType/TemporalCoverage.html



Temporal Coverage/Paleo Temporal

For paleoclimate or geologic data, PaleoTemporalCoverage is the length of time represented by the data collected. PaleoTemporalCoverage should be used when the data spans time frames earlier than yyyy-mm-dd = 0001-01-01.


	Source
 
	
 

	DIF
 
	DIF/Paleo_Temporal_Coverage
 

	ECHO
 
	None
 

	EMS
 
	None
 




Cardinality: 0..* 

Controlled Vocabulary, Recommended


Example: 


<Paleo_Temporal_Coverage>
  <Chronostratigraphic_Unit uuid="0d7a2c62-d0b0-4a13-8412-d7cc8d68aeff">
   <Eon>PHANEROZOIC</Eon>
   <Era>MESOZOIC</Era>
   <Period>CRETACEOUS</Period>
   </Chronostratigraphic_Unit>
</Paleo_Temporal_Coverage>



Analysis:

This class is only found in GCMD and its attributeChronostratigraphic_Unit is controlled.


Recommendation:

GCMD's PaleoTemporalCoverage class should be part of the UMM and its Chronostratigraphic_Unit stay controlled.



UMM Class:

http://gcmd.gsfc.nasa.gov/Aboutus/xml/umm/collection/noNamespace/complexType/PaleoTemporalCoverage.html


Temporal Coverage/Temporal Keyword

This attribute specifies a word or phrase, which describes the temporal extent of the dataset.

.


	Source
 
	
 

	DIF
 
	DIF/Data_Resolution/Temporal_Resolution
 

	ECHO
 
	Collection/TemporalKeywords/TemporalKeyword
 

	EMS
 
	None
 




Cardinality: 0..*

Controlled Vocabulary, Recommended

Example: 

<TemporalKeywords>
<Keyword>Day</Keyword>
</TemporalKeywords>


Analysis:

This class is found in both GCMD and ECHO.   Neither format is the value controlled nor required.

Recommendation:

ECHO's TemporalKeyword class should be part of the UMM and be uncontrolled.   ECHO and GCMD data need to be reconciled for these classes.








Collection Progress

Describes the production status of the data set regarding its completeness. There are three choices:

Planned refers to data sets to be collected in the future and are thus unavailable at the present time. For Example: The Hydro spacecraft has not been launched, but information on planned data sets may be available.

In Work refers to data sets currently in production or data that is continuously being collected or updated. For Example: data from the AIRS instrument on Aqua is being collected continuously.

Complete refers to data sets in which no updates or further data collection will be made. For Example: Nimbus-7 SMMR data collection has been completed.


	

Source
 
	
 

	DIF
 
	DIF/DataSetProgress
 

	ECHO
 
	Collection/CollectionState
 

	EMS
 
	None
 




Cardinality: 0..*

Controlled Vocabulary, Recommended

Example: 

<Data_Set_Progress>COMPLETE</Data_Set_Progress>



Analysis:

This classis found in both GCMD and ECHO.  It is controlled in GCMD and not controlled in ECHO.



Recommendation:

The class should be named CollectionProgress and should be included in the UMM as a controlled keyword.
Spatial Coverage

Specifies the geographic and vertical (altitude, depth) coverage of the data.
	

Source
 
	
 

	DIF
 
	DIF/SpatialCoverage
DIF/Extended_Metadata
 

	ECHO
 
	Collection/Spatial

 

	EMS
 
	None
 




Cardinality: 0..1 - The attributes are repeatable to allow for multiple spatial areas (bounding, polygon, points, etc.) to be captured.

Required (Core)

Minimum Required Fields -

ECHO: Spatial.HorizontalSpatialDomain.BoundingRectangle
ECHO: Spatial.HorizontalSpatialDomain.Geometry.CoordinateSystem
ECHO: Spatial.GranuleSpatialRepresentation

DIF: Spatial_Coverage.Northernmost_Latitude
        Spatial_Coverage.Southernmost_Latitude
        Spatial_Coverage.Westernmost_Longitude
        Spatial_Coverage.Easternmost_Longitude
DIF: Extended_Metadata.Name=GranuleSpatialRepresention

Example:

<Spatial> 
  <SpatialCoverageType>Horizontal</SpatialCoverageType> 
 <HorizontalSpatialDomain> 
    <Geometry> 
      <CoordinateSystem>CARTESIAN</CoordinateSystem> 
      <BoundingRectangle> 
        <WestBoundingCoordinate>180</WestBoundingCoordinate> 
        <NorthBoundingCoordinate>90</NorthBoundingCoordinate> 
        <EastBoundingCoordinate>180</EastBoundingCoordinate> 
        <SouthBoundingCoordinate>90</SouthBoundingCoordinate> 
      </BoundingRectangle> 
    </Geometry> 
  </HorizontalSpatialDomain> 
  <OrbitParameters> 
    <SwathWidth>2</SwathWidth> 
    <Period>96.7</Period> 
    <InclinationAngle>94</InclinationAngle> 
    <NumberOfOrbits>2</NumberOfOrbits>
    <StartCircularLatitude>50</StartCircularLatitude> 
  </OrbitParameters> 
  <GranuleSpatialRepresentation>ORBIT</GranuleSpatialRepresentation> 
</Spatial>



Analysis:

This class is found in both GCMD and ECHO.   Spatial metadata refers to the area of Earth that a collection covers.

In GCMD the spatial extent is represented as a bounding box using a Cartesian coordinate system.

In ECHO spatial data can be represented in both Cartesian and Geodetic coordinate systems or as orbits.

The Cartesian and geodetic (World Geodetic System 84) coordinate systems accept spatial data types of Point, Line, Bounding Rectangle and Polygon.

See ECHO's Data Partner User Guide for more details on ECHO's support for spatial data.

Recommendation:

ECHO's Spatial class should be used in the UMM as it is a superset of what GCMD includes.  The DIF should propose either a new field called GranuleSpatialRepresentation or provide a field in Extended Metadata to capture this kind of information as DIFs that get ingested into CMR will require this.



UMM Class:

http://gcmd.gsfc.nasa.gov/Aboutus/xml/umm/collection/noNamespace/complexType/SpatialCoverage.html
Spatial Coverage/Spatial Keyword

This class specifies the name of a place on Earth, a location within the Earth, a vertical location, or a location outside of Earth.


	Source
 
	
 

	DIF
 
	DIF/Location
 

	ECHO
 
	Collection/SpatialKeyword
 

	EMS
 
	None
 




Cardinality: 0..*

Controlled Vocabulary, Recommended


Example:

<Location uuid="2edce566-82e1-4645-a94d-58cffa42f8e2">
<Location_Category>CONTINENT</Location_Category>
<Location_Type>EUROPE</Location_Type>
<Location_Subregion1>NORTHERN EUROPE</Location_Subregion1>
<Location_Subregion2>SCANDINAVIA</Location_Subregion2>
<Location_Subregion3>SWEDEN</Location_Subregion3>
</Location>



Analysis:

This class is found in both ECHO and GCMD.   It is controlled within GCMD but not controlled in ECHO.    GCMD's Location is a hierarchical structure whereas in ECHO it is a single keyword.    GCMD's location hierarchies were primarily obtained from the following reference:

https://www.cia.gov/library/publications/the-world-factbook/



Recommendation:

Location data should be reconciled between both systems and controlled within the CMR.  GCMD's Location class with its hierarchical structure should be included as part of the UMM. 

UMM Class:

http://gcmd.gsfc.nasa.gov/Aboutus/xml/umm/collection/noNamespace/complexType/SpatialKeyword.html


Spatial Coverage/Spatial Info

This class stores the reference frame or system from which altitudes (elevations) are measured. The information contains the datum name, distance units and encoding method, which provide the definition for the system. This table also stores the characteristics of the reference frame or system from which depths are measured. The additional information in the table are geometry reference data etc.


	

Source
 
	
 

	DIF
 
	DIF/Data_Resolution for resolution data

DIF/Spatial_Coverage for min/max altitude/depth coverage
 

	ECHO
 
	Collection/SpatialInfo
 

	EMS
 
	None
 




Cardinality: 0..1 (some of the attributes are repeatable to specify multiple data resolutions)

Controlled Vocabulary, Recommended

Example:

<SpatialInfo>
<VerticalCoordinateSystem>
<VerticalSystemDefinition>
<DatumName>North American Vertical Datum of 1988</DatumName>
<DistanceUnits>meters</DistanceUnits>
<EncodingMethod>Attribute values</EncodingMethod>
<ListOfResolutions>
<Resolution>10.0</Resolution>
</ListOfResolutions>
</VerticalSystemDefinition>
</VerticalCoordinateSystem>
</SpatialInfo>



Analysis:

The ECHO metadata has a SpatialInfo class.   This class can be used to capture vertical and horizontal resolution information.   GCMD contains a Data_Resolution class that can map its horizontal and vertical resolution data to this UMM class.  A full description of all the attributes within ECHO's SpatialInfo can be found here:

https://api.echo.nasa.gov/ingest/schema/collection/SpatialInfo.html



Recommendation:

ECHO's SpatialInfo class should be included in the UMM as it is a superset of what GCMD's Data_Resolution class contains.   See the section "Data Resolutions" in the UMM Overview Document for more information regarding how data resolution data can be captured in the SpatialInfo class. 



UMM Class:

http://gcmd.gsfc.nasa.gov/Aboutus/xml/umm/collection/noNamespace/complexType/SpatialInfo.html



Spatial Coverage/Spatial Info/TwoD Coordinate System

Defines a named two dimensional coordinate system for the collection.


	Source
 
	
 

	DIF
 
	None
 

	ECHO
 
	Collection/TwoDCoordinateSystems/TwoDCoordinateSystem
 

	EMS
 
	None
 




Cardinality: 0..*

Highly Recommended (Core)

Example:

<TwoDCoordinateSystem>
  <TwoDCoordinateSystemName>WRS-2</TwoDCoordinateSystemName>
  <Coordinate1>
    <MinimumValue>1</MinimumValue>
    <MaximumValue>233</MaximumValue>
  </Coordinate1>
  <Coordinate2>
    <MinimumValue>1</MinimumValue>
    <MaximumValue>248</MaximumValue>
  </Coordinate2>
</TwoDCoordinateSystem>



Analysis:

This information is only found in ECHO.

Recommendation:

TwoDCoordinateSystem should be included in the UMM as an attribute of the SpatialCoverage class.

UMM Class:

http://gcmd.gsfc.nasa.gov/Aboutus/xml/umm/collection/noNamespace/complexType/TwoDCoordinateSystem.html

Project

The name of the scientific program, field campaign, or project from which the data were collected.


	Source
 
	
 

	DIF
 
	DIF/Project
 

	ECHO
 
	Collection/Campaigns/Campaign
 

	EMS
 
	Mission
 




Cardinality: 1..*

Controlled Vocabulary, Required (Core)

Example:

<Project uuid="1cb6fe8a-e3d4-4527-89ce-801890853c4c">
  <Short_Name>OIB</Short_Name>
  <Long_Name>Operation Ice Bridge</Long_Name>
</Project>



Analysis:

This class is found in both ECHO and GCMD.   It is controlled within GCMD but not controlled in ECHO. Multiple campaigns can be associated with the same project, which is not represented in either GCMD or ECHO (keyword with no hierarchy in either format).   The EMS attribute is mapped to UMM/Platform/ShortName; EMS "Mission" can also be mapped to UMM/Project/Campaign  if applicable.

Recommendation:

Projects should be reconciled so all keywords are controlled within the CMR.  The Project class in the UMM should include anattribute called campaign to support multiple campaigns under the same project.   There will need to be a migration process to map ECHO's Campaigns to a Project/Campaign structure.  Since this class is required, the keywords "Not Available", "Not Applicable", and "Unknown" will be added to the controlled keyword list for collections that are not associated with a particular project/campaign. 

UMM Class:
http://gcmd.gsfc.nasa.gov/Aboutus/xml/umm/collection/noNamespace/complexType/Project.html


Quality

This class allows the author to provide information about the quality of the data or any quality assurance procedures followed in producing the data described in the metadata.


	Source
 
	
 

	DIF
 
	DIF/Quality
 

	ECHO
 
	N/A
 

	EMS
 
	
 




Cardinality: 0..1

Recommended




Example:

<Quality>
The 'version 051' or 'collection 051' product is the latest version available.  The quality of this version 051 product is established as 'Validated' . This means its accuracy has been assessed over a widely distributed set of locations and time periods via several ground-truth and validation efforts. Results are peer-reviewed and published at scientific conferences and workshops.
</Quality>



Analysis:

This class is found only in GCMD and its value is a block of text describing the quality.   It is not controlled.

Recommendation:

Quality should be included as a block of text and be part of the UMM.  The GCMD CMR team recommends that a future focus group explore the possibility of enhancing the field to include controlled vocabulary and structured subfields.

Access Constraints

This class allows the author to provide information about any constraints for accessing the data set. This includes any special restrictions, legal prerequisites, limitations and/or warnings on obtaining the data set. Some words that may be used in this attribute's value include: Public, In-house, Limited, Additional detailed instructions on how to access the data can be entered in this attribute.


	Source
 
	
 

	DIF
 
	DIF/Access_Constraints
 

	ECHO
 
	Collection/RestrictionComment
 

	EMS
 
	
 




Cardinality: 0..1

Recommended


Example:

<Access_Constraints> 
The LNOM datasets are restricted to those who appear on the LNOM Users List (LUL). Only those investigators that have a working relationship with the NASA Marshall Space Flight Center (MSFC) Lightning Group on topics directly pertaining to global chemistry/climate analyses, regional air quality, or other areas directly related to lightning chemistry are allowed access to the LNOM data. Redistribution of LNOM data is prohibited.  
</Access_Constraints>



Analysis:

This class is found both in GCMD and ECHO.   It is not controlled.    ECHO includes a RestrictionComment for the purpose of documenting restrictions for accessing the collection.  

Recommendation:

AccessConstraints should be part of the UMM and the AccessConstraints information found in both formats should be reconciled.


Use Constraints
The Use Constraints class allows the author to describe how the data may or may not be used after access is granted to assure the protection of privacy or intellectual property. This includes any special restrictions, legal prerequisites, terms and conditions, and/or limitations on using the data set. Data providers may request acknowledgement of the data from users and claim no responsibility for quality and completeness of data.  This is distinguished by Access Constraints, which refers to any constraints accessing the data, whereas Use Constraints describe how the data may be used once the data has been obtained. 




	Source
 
	
 

	DIF
 
	DIF/Use_Constraints
 

	ECHO
 
	None
 

	EMS
 
	None
 




Cardinality: 0..1

Recommended

Example:

<Use_Constraints>
Near real-time products are generated and available to registered users via FTP with an average latency of less than 3 hours. These products should be used in fields where timeliness of data is vital to the program, such as numerical weather prediction and forecasting, monitoring of natural hazards, disaster relief, agriculture and homeland security.
</Use_Constraints>



Analysis:

This class is only found in GCMD and its value is a block of text describing the use constraint.   It is not controlled.

Recommendation:

UseConstraints should be included in the UMM constraints model.

Data Set Language

Describes the language used in the preparation, storage, and description of the data. 



	Source

 
	

 

	DIF

 
	DIF/Data_Set_Language

 

	ECHO

 
	None

 

	EMS

 
	None

 




Cardinality: 0..1

Controlled Vocabulary, Recommended


Example:

<Data_Set_Language>ENGLISH</Data_Set_Language>



Analysis:

This class is only found in GCMD and is not controlled.    GCMD suggests that the value be selected from the Suggested Language Keywords List, which is adapted from the ISO 639 language codes: http://www.loc.gov/standards/iso639-2/php/code_list.php

Recommendation:

DataSetLanguage should be part of the UMM and a controlled class.

Organization

The data center, organization, or institution responsible for distributing, archiving, or processing the data.


	Source
 
	
 

	DIF
 
	DIF/Data_Center
 

	ECHO
 
	Collection/ProcessingCenter

Collection/ArchiveCenter

Collection/Contacts/Contact
 

	EMS
 
	None
 




Cardinality: 1..*

Controlled Vocabulary, Required (Core)
ECHO requires Archive and Processing Center, GCMD requires Distribution Center

Example:

<Data_Center>
 <Data_Center_Name uuid="5612b95e-cc41-4286-9946-e78506f70f59">
    <Short_Name>LP DAAC</Short_Name>
    <Long_Name>Land Processes Distributed Active Archive Center</Long_Name>

  </Data_Center_Name>
  <Data_Center_URL>https://lpdaac.usgs.gov/</Data_Center_URL>
  <Data_Set_ID>AST_06VD</Data_Set_ID>
  <Personnel>
    <Role>DATA CENTER CONTACT</Role>
    <Last_Name>LP DAAC USER SERVICES</Last_Name>
    <Email>LPDAAC@usgs.gov</Email>
    <Phone>(Toll Free) (866) 573-3222</Phone>
    <Phone>(605) 594-6116</Phone>
    <Fax>(605) 594-6963</Fax>
    <Contact_Address>
      <Address>LP DAAC User Services</Address>
      <Address>U.S. Geological Survey (USGS)</Address>
      <Address>Center for Earth Resources Observation and Science   
              (EROS)</Address>
      <Address>47914 252nd Street</Address>
      <City>Sioux Falls</City>
      <Province_or_State>SD</Province_or_State>
      <Postal_Code>57198-0001</Postal_Code>
      <Country>USA</Country>
    </Contact_Address>
  </Personnel>
</Data_Center>



Analysis:

Organization information is found in both GCMD and ECHO.   ECHO has this information in a couple places.   ECHO's Contact class includes a number of different organization contacts such as producer, archiver, distributor or data originator.   ECHO also has two attribute called processingCenter and archiveCenter.   GCMD stores organization information in the Data_Center class, where it includes the distributor's name and contact information.   GCMD also has an Originating_Metadata_Node that stores the originator of the data.

Recommendation:

Organization class should be a part of the UMM and encapsulate all this information in one place.   It should also include an attribute defining the Type of organization: distributor, archiver, originator, and processor, etc. to cover all the different roles associated with the organization and the dataset. The UMM/Organization/Type attribute should be repeatable in order to cover cases where the same organization is responsible for cataloging, archiving, and distributing the data, otherwise the entire Organization class can be repeated if they are different.

It will also include other attributes defining the name of the organization as a controlled value along with its URL and contact information.  

UMM Class:



http://gcmd.gsfc.nasa.gov/Aboutus/xml/umm/collection/noNamespace/complexType/Organization.html


Distribution

This class describes media options, size, data format, and fees involved in distributing the data set.


	Source
 
	
 

	DIF
 
	DIF/Distribution
 

	ECHO
 
	Collection/DataFormat

Collection/Price
 

	EMS
 
	None
 




Cardinality: 0..*

Recommended


Example:

<Distribution>
<Distribution_Media>Internet (downloadable data)</Distribution_Media>
<Distribution_Size>About 10 Mb zipped; 100 Mb unzipped</Distribution_Size>
<Distribution_Format>Raster data and MSAccess tables; these files may be joined using GIS software</Distribution_Format>
<Fees>n/a</Fees>
</Distribution>



Analysis:

Distribution information is found in both GCMD and ECHO.   ECHO has this information in multiple places.   ECHO has a dataFormat and price.   GCMD has everything grouped together in one class named Distribution.   This class contains attributes such as media options, size, data format, and fees.    Currently dataFormat is not controlled in either system.   Price is a decimal in ECHO and uncontrolled in GCMD.

Recommendation:

Create a Distribution class as part of the UMM.   It should be the same as GCMD's as it is a superset of what is held in ECHO.  Data format should include a suggested list.

UMM Class:



http://gcmd.gsfc.nasa.gov/Aboutus/xml/umm/collection/noNamespace/complexType/Distribution.html


Publication Reference

This class describes key bibliographic citations pertaining to the data set. Bibliographic citations may be populated as a block of free-text or as individual attributes (see below). Citations in the free-text block may be provided in styles used by professional scientific journals such as the American Geophysical Union (AGU), American Psychological Association (APA), or Modern Language Association (MLA).


	Source
 
	
 

	DIF
 
	DIF/Reference
 

	ECHO
 
	None
 

	EMS
 
	None
 




Cardinality: 0..1

Recommended


Example:

<Reference>
<Author>Rosensweig C., and A. Iglesias</Author>
<Publication_Date>199912</Publication_Date>
<Title>Potential Impacts of Climate Change on World Food Supply: Datasets from a Major Crop Modeling Study</Title>
<Edition>1.00</Edition>
<Publication_Place>New York, NY</Publication_Place>
<Publisher>NASA Goddard Institute for Space Studies (GISS)</Publisher>
<Online_Resource>http://sedac.ciesin.columbia.edu/data/set/crop-climate-potential-impacts-climate-change-world-food-supply</Online_Resource>
</Reference>



Analysis:

Reference information is found only in GCMD. The Reference class includes a way to either specify reference as a block of text or to include individual reference attributes as part of the ISO 19115 Reference model.  

Recommendation:

PublicationReference class should be defined similar to how GCMD defines it in order to make it easier to map references to the ISO 19115 reference model. It would be beneficial to have reference broken out for all records within the CMR; however, back populating this information would be a time intensive process. Any new records submitted to the CMR should use the more detailed version of reference.

UMM Class:



http://gcmd.gsfc.nasa.gov/Aboutus/xml/umm/collection/noNamespace/complexType/PublicationReference.html




Related URL

This class specifies links to Internet sites that contain information related to the data, as well as related Internet sites such as project home pages, related data archives/servers, metadata extensions, online software packages, web mapping services, and calibration/validation data.


	Source
 
	
 

	DIF
 
	DIF/Related_URL

DIF/Multimedia_Sample
 

	ECHO
 
	Collection/OnlineAccessURL

Collection/OnlineResource

Collection/AssociatedBrowseImages

Collection/AssociatedBrowseImageURLs
 

	EMS
 
	None
 




Cardinality: 0..*

Controlled Vocabulary (URL_Content_Type), Required (Core)

Minimum Required Fields -

ECHO: Collection.OnlineAccessURL and/or Collection.OnlineResource
DIF: Related_URL

Example:

<Related_URL>
 <URL_Content_Typeuuid="9b05d2a3-9a5a-425c-b6ed-59e0e56814fa">
    <Type>GET DATA</Type>
    <Subtype>MIRADOR</Subtype>
  </URL_Content_Type>
  <URL>http://mirador.gsfc.nasa.gov/cgi-   
       bin/mirador/homepageAlt.pl?keyword=MSLERNNL3zm</URL>
  <Description>Data from the GES-DISC Mirador fast data search and download
  system.</Description>
</Related_URL>



Analysis:

Related online resource information is found in both GCMD and ECHO.  

ECHO has OnlineAccessURL, OnlineResource, AssociatedBrowseImages,AssociatedBrowseImageURLs:


· OnlineAccessURL stores the online URL(s) for the granules if there is any.  Those URLs either provide the site that a user can obtain granule data or give further instruction on obtaining the granule data.   

· OnlineResource links to documentation information for the collection.    

· AssociatedBrowseImageURLS contain URLs to browse imagery.

GCMD has RelatedURL and MultimediaSample:


· Related_URLclass provides both documentation as well as links to datasets.   It differentiates by using the Related_URL/URLContentTypeattribute.   This value is hierarchical using a type and subtypeattributes to organize the kinds of URLs associated with collection metadata.

· MultimediaSample allows the author to provide information that will enable the display of a sample image, movie or sound clip within the DIF.

Recommendation:

Combine all these classes into a single RelatedURLclass and distinguish the type of resource behind the URL using the RelatedURL/URLContentTypeattribute.

UMM Class:



http://gcmd.gsfc.nasa.gov/Aboutus/xml/umm/collection/noNamespace/complexType/RelatedURL.html

Parent Association

This class allows the capability to relate generalized aggregated metadata records (parents) to metadata records with highly specific information (children). Population of the ParentAssociation class should be reserved for instances where many metadata records are basically subsets that can be better represented by one parent metadata record, which describes the entire collection. Typically, the parent metadata record will have many children metadata records, which refer to the parent through the ParentAssociation class. In some instances, a child may point to more than one parent. The ParentAssociation is populated with an EntryID.




	Source
 
	
 

	DIF
 
	DIF/ParentDIF
 

	ECHO
 
	CollectionAssociation
 

	EMS
 
	None
 




Cardinality: 0..*

Recommended

Example:

<Parent_DIF>AAS_3134</Parent_DIF>



Analysis:

GCMD uses this class to group together similar metadata records that can be better represented by one parent metadata record describing an entire collection.



Recommendation:

Include a ParentAssocation class that can accommodate and aggregate high level discovery metadata with highly specific collection metadata.   It should be controlled to ensure valid entry identifiers are used.

UMM Class:


http://gcmd.gsfc.nasa.gov/Aboutus/xml/umm/collection/noNamespace/simpleType/ParentAssociation.html

Metadata Association

This class is used to describe metadata associated with the instance of a collection; i.e., the name and other details of input collections, collections associated (in science data terms) with the instance and/or collections dependent on the collection in some way.  It can also be used to refer to other metadata related to the collection, i.e, a service.


	Source
 
	
 

	DIF
 
	DIF/Related_URL
 

	ECHO
 
	Collection/CollectionAssociation
 

	EMS
 
	None
 




Cardinality: 0..*

Controlled Vocabulary (URL_Content_Type and CollectionType), Recommended

Example:

DIF:

<Related_URL>
<URL_Content_Type>
<Type>GET RELATED SERVICE METADATA (SERF)</Type>
</URL_Content_Type>
<URL>http://gcmd.nasa.gov/getserf.htm?Giovanni-MLS</URL>
<Description>Access metadata describing the Giovanni tool.</Description>
</Related_URL>

ECHO 10.0:

<CollectionAssociation>
<ShortName>NSIDC/documentation/GLAH06</ShortName>
<VersionId>33</VersionId>
<CollectionType>Documentation</CollectionType>
<CollectionUse>Level 1B file containing elevations, elevation corrections, surface roughness, reflectance, and associated timing and data quality information</CollectionUse>
</CollectionAssociation>


Analysis:

ECHO often uses this class as a rudimentary provenance tracker and can represent both input and dependent relationships.  In terms of using this class as a provenance tracker, although this is not a good long-term solution for provenance, there are other possible uses for these associations, such as relating an NRT product with its archive equivalent.  For now, it is our recommendation that we maintain the current usage in our reconciliation efforts and look to migrate towards a better mapping leveraging the ISO model.

Recommendation:

Include a MetadataAssociation class to capture associated collection information within the UMM as well as other kinds of associated metadata such as services.  The MetadataAssocation should include a controlled Type attribute used to indicate the basis (justification) for relating one resource to another.  Examples of possible types include GET RELATED DATA SET METADATA (DIF), GET RELATED SERVICE METADATA (SERF), etc.  The provider should use the full triplet EntryID when referencing another metadata record held in the CMR.  Example: GES-DISC/service/Giovanni-MLS  


UMM Class:

http://gcmd.gsfc.nasa.gov/Aboutus/xml/umm/collection/noNamespace/complexType/MetadataAssociation.html



Metadata Standard Name

This class is used to identify the name of the metadata standard used.




	Source
 
	
 

	DIF
 
	DIF/Metadata_Name
 

	ECHO
 
	None
 

	EMS
 
	None
 




Cardinality: 1

Controlled Vocabulary, Required (Core), Auto-Populated

Example:

<Metadata_Name>CEOS IDN DIF</Metadata_Name>



Analysis:

ISO19115 compliance requires both a MetadataStandardName and MetadataStandardVersion.   This would be the name of the metadata standard used as the original source of the metadata. That is, the format that was used to submit the metadata to the CMR. (i.e., DIF, ECHO, etc.).    

Recommendation:

Include MetadataStandardName and MetadataStandardVersion as controlled vocabularies in the UMM.  The controlled vocabulary list will include all metadata standard names supported by the CMR.


Metadata Standard Version

This class is used to identify the version of the metadata standard used.




	Source
 
	
 

	DIF
 
	DIF/Metadata_Version
 

	ECHO
 
	None
 

	EMS
 
	None
 




Cardinality: 1

Required (Core), Auto-Populated

Example:

<Metadata_Version>VERSION 9.8.3</Metadata_Version>



Analysis:

ISO19115 compliance requires both a MetadataStandardName and MetadataStandardVersion.   This would be the version of the metadata standard used (i.e., DIF 9.8.4, ECHO 10, etc.).

Recommendation:

Include a MetadataStandardVersion as a controlled vocabulary in the UMM.  The controlled vocabulary list will include all metadata standard versions supported by the CMR. 
Metadata Creation Date

Specifies the date the metadata record was created.




	Source
 
	
 

	DIF
 
	DIF/DIF_Creation_Date
 

	ECHO
 
	None
 

	EMS
 
	None
 




Cardinality: 0..1

Required (Core), Auto-Populated

Example:

<DIF_Creation_Date>2012-02-29</DIF_Creation_Date>



Analysis:

Metadata Creation Date is only found in GCMD.   It is formatted as an YYYY-MM-DD string in GCMD.

Recommendation:

Include a MetadataCreationDate within the UMM and its format should be ISO 8601 compliant.



Metadata Revision History

Allows the author to provide a list of changes made to the metadata record over time. This provides a mechanism for tracking revisions to metadata content.


	Source
 
	
 

	DIF
 
	DIF/DIF_Revision_History
 

	ECHO
 
	None
 

	EMS
 
	None
 




Cardinality: 0..1

Recommended

Example:

<DIF_Revision_History>
1) May 2006: Ver. 1.0 on-line
2) Nov. 2006: Ver. 1.1 on-line
3) Aug. 2011: URLs to ISRIC project pages updated
4) Feb. 2012: Ver. 1.2 on-line
5) Aug. 2011: Small change to description, incl. typos.
</DIF_Revision_History>



Analysis:

Metadata Revision History is only found in GCMD.   It is formatted as a block of text.

Recommendation:

Include a MetadataRevisionHistory within the UMM.



Metadata Revision Date

Allows the author to specify the date the metadata was last revised.


	Source
 
	
 

	DIF
 
	DIF/Last_DIF_Revision_Date
 

	ECHO
 
	Collection/RevisionDate
 

	EMS
 
	None
 




Cardinality: 0..1

Recommended, Auto-Populated

Example:

<Last_DIF_Revision_Date>2012-08-22</Last_DIF_Revision_Date>


Analysis:

Metadata Revision Date is found in both GCMD and ECHO. It is formatted as a YYYY-MM-DD string in GCMD, whereas ECHO uses a xsd:dateTime type which is ISO 8601 compliant.

Recommendation:

Include a MetadataRevisionDate and its format should be ISO 8601 compliant.

Metadata Review Date

	Allows for the specification of a future date at which the metadata should be reviewed for accuracy of scientific or technical content. Future metadata changes may be due to: 

Anticipated changes in the personnel.

Planned changes to the data content (e.g., change in processing algorithm).

Expected inclusion of the data as part of a campaign.

Planned review of metadata and/or data by the data producer.

 


	Source
 
	
 

	DIF
 
	DIF/Future_DIF_Review_Date
 

	ECHO
 
	None
 

	EMS
 
	None
 




Cardinality: 0..1

Recommended

Example:

<Future_DIF_Revision_Date>2014-08-22</Future_DIF_Revision_Date>



Analysis:

Metadata Review Date is found only in GCMD. It is formatted as YYYY-MM-DD string in GCMD.

Recommendation:

Include a MetadataFutureReviewDate and its format should be ISO 8601 compliant.



Extended Metadata

Allow organizations to store user defined values within the metadata record not available in the existing UMM.




	Source
 
	
 

	DIF
 
	DIF/ExtendedMetadata
 

	ECHO
 
	None
 

	EMS
 
	None
 




Cardinality: 0..*

Highly Recommended (Core)

Example: 

<Extended_Metadata>     
<Metadata>         
<Group>au.gov.aad.data</Group>         
<Name>license</Name>         
<Value>PICCCBY</Value>     
</Metadata> 
</Extended_Metadata>


Analysis:

ExtendedMetadatais found only in GCMD.   This class provides a means for metadata providers to encode information unique to their data with their own uniquely named attributes.   One example might be way to encode anattribute used to state how the dataset is licensed (creative commons, etc.) so a specific type of image can be displayed.  Another example maybe a specialized attribute that provides a link to a guide document.

Recommendation:

Include ExtendedMetadata as it is defined in GCMD as part of the UMM model.

UMM Class:

http://gcmd.gsfc.nasa.gov/Aboutus/xml/umm/collection/noNamespace/complexType/ExtendedMetadata.html

Product

Allows organizations to store product specific information, such as dataset name, version, product level, etc.




	Source
 
	
 

	DIF
 
	DIF/Data_Set_Citation/Version
DIF/Extended_Metadata.Metadata.Name='ProductDataType'
DIF/Extended_Metadata.Metadata.Name='ProductLevelId'
DIF/Extended_Metadata.Metadata.Name='ProductFlag'
 

	ECHO
 
	Collection/ShortName

Collection/LongName

Collection/VersionId

Collection/ProcessingLevelId

Collection/CollectionDataType
 

	EMS
 
	ProductFlag
 




Cardinality: 1

Controlled Vocabulary (ProductLevelId, ProductFlag, ProductDataType) Required (Core)

Example (from ECHO document):

<ShortName>GLAH15</ShortName>
<LongName>GLAS/ICESat L2 Ocean Altimetry Data (HDF5)</LongName>
<VersionId>33</VersionId>
<ProcessingLevelId>2</ProcessingLevelId>
<CollectionDataType>NEAR_REAL_TIME</CollectionDataType>

Analysis:

There are number of attributes in ECHO's Collection metadata that include very specific ESDIS product information. These include:


· ShortName - This is the official short reference name used in identifying the contents of the data collection.

· LongName - This is the official long reference name used in describing the scientific contents of the data collection.

· VersionId - Version identifier of the data collection.

· ProcessingLevelId  - contains the Processing Level identifier of the collection.

· ProcessingLevelDescription - Description of Processing Level.

· ProcessingLevelId will be required and include a controlled vocabulary.   The controlled vocabulary will have keywords "Not Available", "Not Applicable", and "Unknown" as well.

· ProductFlag - Flag to indicate the type of product.  Values will be keywords: DATA_PRODUCT_FILE, INSTRUMENT_ANCILLARY_FILE, SYSTEM/SPACECRAFT_FILE, EXTERNAL_DATA.  This is required by EMS to classify data.   The purpose of the ProductFlag is to identify the primary responsibility of data providers for the data products archive/generation and distribution, meaning which products they produce/distribute and which products they receive from other data providers required as inputs for the data processing. For example, when GMAO products are produced and distributed by GMAO then all the products are considered to be primary standard products. If GMAO sends one of the GMAO products to LaRC as input data for processing of a CERES product then the GMAO product at LaRCwill be considered as External Ancillary data product. Therefore the External Ancillary is the data that is external to the data provider and is required for the processing of the data products.

· CollectionDataType -  An element to identify non-science-quality products such as NRT data. If a collection does not contain this field, it will be assumed to be of science-quality.   Values for this field can be: SCIENCE_QUALITY, NEAR_REAL_TIME, OTHER


Recommendation:

Encapsulate all this information into a class called Product.  This class should store the following attribues: ShortName, LongName, ProductLevelId, VersionId, ProductFlag, ProductDataType. The following attributes should be controlled: VersionId, ProductLevelId, ProductFlag, and ProductDataType.   



UMM Class:

http://gcmd.gsfc.nasa.gov/Aboutus/xml/umm/collection/noNamespace/complexType/Product.html
Product Specific Attribute

This class stores the product specific attributes (i.e. attributes used to describe the unique characteristics of the collection which extend beyond those defined in this model).




	Source
 
	
 

	DIF
 
	DIF/Extended_Metadata
 

	ECHO
 
	Collection/AdditionalAttributes/AdditionalAttribute
 

	EMS
 
	None
 




Cardinality: 0..*

Highly Recommended (Core)

Example (ECHO):

<AdditionalAttribute>
<Name>PercentGroundHit</Name>
<DataType>FLOAT</DataType>
<Description>Percent of data for this granule that had a detected ground return of the transmitted laser pulse.</Description>
<MeasurementResolution>1</MeasurementResolution>
<ParameterRangeBegin>0.0</ParameterRangeBegin>
<ParameterRangeEnd>100.0</ParameterRangeEnd>
<ParameterUnitsOfMeasure>Percent</ParameterUnitsOfMeasure>
<ParameterValueAccuracy>1</ParameterValueAccuracy>
</AdditionalAttribute>

Example (DIF):

<Extended_Metadata>
     <Metadata>
         <group>AdditionalAttribute</group>
         <name>PercentGroundHit</name>
         <Description>Percent of ....</Description>
         <Type>FLOAT</Type>
         <Value type="MeasurementResolution">1</Value>
         <Value type="ParamRangeBegin">1.0</Value>
         <Value type="ParamRangeEnd">100.0</Value>
         <Value type="ParamUtilsOfMeasure">Percent</Value>
         <Value type="MeasurementResolution">1</Value>
     </Metadata>
</Extended_Metadata>

Analysis:

ECHO uses AdditionalAttributes to describe the data represented in each granule within a collection. These values are important search criteria for the granules. Example attributes include values for cloud cover, MODIS Tile grid coordinates, and elevation information. All additional attribute definitions are included in the collection metadata. A collection may also specify a value, to be understood as the value for all granules. Granules reference defined additional attributes and supply a value that is associated to that granule. Granules may not define a new additional attribute that is not defined by the collection.   On the DIF side, there is no AdditionalAttributes class similar to ECHO, so the proposal is to use ExtendedMetadata to store this kind of information in key/vaue pairs.   See example above.

Recommendation:

Include this information in the UMM and call it ProductSpecificAttribute. The name was changed from AdditionalAttributeused by ECHO to ProductSpecificAttribute as the other UMM class called ExtendedMetadata might cause confusion since they both sound the same.



UMM Class:

http://gcmd.gsfc.nasa.gov/Aboutus/xml/umm/collection/noNamespace/complexType/ProductSpecificAttribute.html
Data Provider Timestamps

Provided by the data provider for when the collection was inserted, updated, or is either planned to be deleted or is deleted from the data provider's system.




	Source
 
	
 

	DIF
 
	None
 

	ECHO
 
	Collection/insertTime

Collection/updateTime

Collection/deleteTime
 

	EMS
 
	None
 




Cardinality: 1 (insertTime and updateTime attributes are required)

Auto-Populated


Example:

<InsertTime>2012-12-12T14:05:50.023Z</InsertTime>
<LastUpdate>2012-12-14T09:20:01.430Z</LastUpdate>



Analysis:

ECHO includes a number of attributes to provide information when the provider's data has changed, whether inserted, updated, or deleted.   Each of these attributes uses xsd:dateTime type in their XML format, which is ISO 8601 compliant.

Recommendation:

Encapsulate all the information into a single class called DataProviderTimestamps and include all the information above in the UMM model.



UMM Class:

http://gcmd.gsfc.nasa.gov/Aboutus/xml/umm/collection/noNamespace/complexType/DataProviderTimestamps.html
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