[image: image1.png]jama





[image: image1.png]
	Unified Metadata Model (UMM), EOSDIS

	Required

(Core Fields)



	


Table of Contents

3Introduction


4EntryId


5Entry Title


6Summary


8ScienceKeywords


9ISOTopicCategory


10Platform


12Platform/Instrument


14Project


15Organization


18MetadataStandardName


18MetadataStandardVersion


19Product


21DataProviderTimestamps


22Conclusion




Introduction
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 express what the GCMD/CMR team is recommending from the UMM as its core fields for the UMM Collection Metadata Model (UMM-C).  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.  This particular document narrows this scope further to just its core fields which the GCMD/CMR team feel should be the minimum every collection metadata document should contain.    
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 core fields for the UMM Collection Metadata Model (UMM-C) are as follows:


	Field
	Definition

	EntryID
	The unique document identifier of the metadata record.

	Entry Title
	The title of the data set.

	Summary
	A brief description of the dataset along with the purpose of the data. 

	Science Keywords
	A list of Earth science keywords that are representative of the dataset being described.

	ISO Topic Category
	A list of keywords from the ISO 19115 - Geographic Information Metadata Topic Category Code List. Information in this field will be auto-populated. 

	Platform
	A list of platforms used in the acquisition of the dataset.

	Platform/Instrument
	A list of instruments or devices used to measure or record data, including direct human observation. 

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

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

	Metadata Standard Name
	The name of the metadata standard used. Information in this field will be auto-populated. 

	Metadata Standard Version
	The version of the metadata standard used. Information in this field will be auto-populated. 

	Product
	Product specific information, such as dataset
name, version, processing level, etc.

	Data Provider Timestamps
	Provider provided information on when the collection was inserted, updated, or is or is planned to be deleted from the data provider's system. Information in this field will be auto-populated. 


EntryId 

The unique document identifier of the metadata record.


	Source
 
	
 

	DIF
 
	DIF/Entry_ID 
 

	ECHO
 
	Collection/Collection/ShortName with Collection/VersionId
 

	EMS
 
	Product
 




Cardinality: 1

Example: 

<Entry_ID> MODAODHD_C5_NRT </Entry_ID>

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 document.   EMS has an attribute called Product, which refers to a product identifier and is equivalent to the shortName.

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.  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 EntryId to reference their metadata and create associations to parent records or other collection metadata records.

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

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

Class 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

Example: 

<Summary>
<Abstract>
The MODerate-resolution Imaging Spectroradiometer (MODIS) BRDF/Albedo Model Parameters product (MCD43B1) contains three-dimensional (3D) data sets providing users with weighting parameters for the models used to derive the Albedo and BRDF products (MCD43B3 and MCD43B4). The models support the spatial relationship and parameter characterization best describing the differences in radiation due to scattering (anisotropy) of each pixel, relying on multi-date, atmospherically corrected, and cloud-cleared input data measured over 16-day periods.
</Abstract>
</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 Descriptionclass.

Recommendation:

It is recommended to create a Summary and that contain 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

ScienceKeywords 
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


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

ISOTopicCategory
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



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 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.
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



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 both ECHO and GCMD.   It is controlled within GCMD 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 Instrumentattributes 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


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 both ECHO and GCMD.   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
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


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/Short Name; 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 an attribute 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


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..*

   EMS requires Archive and Processing Center

  GCMD requires Distribution Center

Controlled


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

MetadataStandardName

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

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.
MetadataStandardVersion

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


	Source

	


	DIF

	DIF/Metadata_Version


	ECHO

	None


	EMS

	None





Cardinality: 1

Controlled

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.  

Product

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


	Source
 
	
 

	DIF
 
	DIF/Data_Set_Citation/Version
 

	ECHO
 
	Collection/ShortName

Collection/LongName

Collection/VersionId

Collection/ProcessingLevelId


 

	EMS
 
	ProductFlag
 




Cardinality: 1

Controlled: ProcessingLevelId, ProductFlag

Example:

<ShortName>GLAH15</ShortName>

<LongName>GLAS/ICESat L2 Ocean Altimetry Data (HDF5)</LongName>

<VersionId>33</VersionId>

<ProcessingLevelId>2</ProcessingLevelId>


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.



Recommendation:

Encapsulate all this information into a class called Product. The following attributes should be controlled: VersionId, ProcessingLevelId, and ProductFlag


UMM Class:

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

DataProviderTimestamps

Provided by the data provider for when the collection was inserted, updated, or is or is planned to be 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)

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 usesxsd: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


Conclusion
The UMM-C required core fields represent the minimum fields required for maintaining consistent collection level metadata in the CMR.  This recommendation is based on the GCMD/CMR team’s over 20 years of experience in managing collection metadata.  Providers are encouraged to populate as many fields (in addition to the core fields) as are necessary in order to sufficiently describe the data set collection.  

During the initial review of the UMM-C (Spring 2013) several stakeholders expressed the desire that more fields be required than were designated in the UMM-C required core fields.  The GCMD/CMR team recognizes that individual providers will have unique data center specific metadata field requirements.  In order to meet this stakeholder requirement, the GCMD/CMR team recommends that the CMR support customized provider-specific field validation once the core UMM-C field requirements are met.

As mentioned in the introduction, it is expected that the existing DIF, ECHO 10.0, and EMS formats will be augmented to meet the requirements of the UMM-C.   
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