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[bookmark: _Toc287871686]Impact
[bookmark: _GoBack]This document outlines a profile that is intended to be primarily backwards compatible with the existing NASA service metadata implementations. It will impact service providers from NASA DAACs, NOAA, CMR client developers (both private and commercial), metadata catalog developers, and users.
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The contents of this document are not protected by copyright in the United States.

[bookmark: _Toc287871688]Abstract
This document describes the Service Metadata Profile to be used by the NASA Earth Science community and addresses the Service Entry Resource Format (SERF) standard currently in use. Service providers should use this profile as a guide during metadata generation; and catalogs built to search and discover Earth Science services provided by NASA should reference this profile when implementing search and discovery. 
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[bookmark: _Toc287871691]Introduction
EOSDIS generates, archives, and distributes massive amounts of Earth Science data, which in turn is made available to the science community and the public at large. To aid in the search and discovery process, this data must be organized and cataloged, which makes accurate, complete, and consistent metadata a requirement for efficient accessibility.  To improve the quality and consistency among its metadata holdings, EOSDIS has developed a model describing metadata that it archives and maintains. This model documents elements that may be represented across various metadata standards and unifies them through core elements useful for discovery. This unified model, aptly named the Unified Metadata Model (UMM), has been developed as part of the EOSDIS Metadata Architecture Studies (MAS I and II) conducted between 2012 and 2013. The UMM will be used by the Common Metadata Repository (CMR) and will drive search and retrieval of metadata cataloged within that system.

This document describes a UMM reference profile referred to as the UMM-S, where 'S' stands for services. The UMM-S attempts to map the SERF[footnoteRef:1][footnoteRef:2] metadata model and breaks down services into elements closely aligned and directly mappable to ISO 19115-2[footnoteRef:3],[footnoteRef:4] and ISO 19115-1[footnoteRef:5] Geographic Information Metadata schema.  Furthermore, it provides a description, set of associated tags, analysis, examples, and concludes with future recommendations.   Since UMM-S is part of the UMM, there are common elements that are shared across the different UMM profiles and have already been documented in the UMM-Common document.  When this is the case, a description of where the already documented element is located will be documented, followed by the mappings that differ. [1:  http://gcmd.nasa.gov/add/serfguide/index.html]  [2:  http://gcmd.nasa.gov/Aboutus/xml/serf/serf.xsd]  [3:  http://www.iso.org/iso/catalogue_detail.htm?csnumber=39229]  [4:  https://cdn.earthdata.nasa.gov/iso/]  [5:  https://github.com/ISO-TC211/XML] 


This mapping is expected to evolve to support automated service invocation in the future. ToolMatch[footnoteRef:6] project or the GCMD service/tools implementation[footnoteRef:7] offers additional explanation of the document concept. [6:  http://wiki.esipfed.org/index.php/ToolMatch]  [7:  http://gsfc.nasa.gov] 


[bookmark: _Toc287871692]Motivation
The motivation for UMM-S is to devise a services model applicable to CMR that 1) provides services analogous to those offered by GCMD, and 2) permits users to search for services. In addition, the CMR services profile can be tied into the other CMR metadata profiles through similar attributes and has the opportunity to mature as the other CMR models evolve.  

[bookmark: _Toc287871693]Feedback
Questions, comments and recommendations on the contents of this document should be directed to support@earthdata.nasa.gov

[bookmark: _Toc287871694]Metadata Profile Relationships and Related Documentation
Any service instance described by the UMM-S may have relationships to other metadata instances.  In addition, as shown in Figure 1, each service may have associated services and may even include a parent service that can serve as a discovery mechanism for closely related services and products. Furthermore, each service has a single instance of a "meta-metadata", which has its own profile, the UMM-M. The meta-metadata profile provides information about the metadata to which it is associated. Meta-metadata includes fields such as metadata quality assurance information, associated tags[footnoteRef:8], and metadata revision history.  Finally, all UMM profiles and the CMR Lifecycle are documented separately.  The CMR Lifecycle will govern this model and related documentation and facilitate change. [8:  http://en.wikipedia.org/wiki/Tag_%28metadata%29] 


[image: ]
[bookmark: _Toc287871674]Figure 1: UMM Relationships[footnoteRef:9] [9:  UML class diagram basics: http://en.wikipedia.org/wiki/Class_diagram] 


[bookmark: _Toc287871695]Document Conventions

Each section of this document describes an element of the model and includes the following components:

· Element Name: Specifies the element name.
· Element Specification: Provides the sub elements, cardinality of the sub elements, and any other major factors that make up the element.
· Description: Provides background information on the purpose of the element and its intended use. 
Furthermore, any information about the element's current usage, recommendations for usage, or unresolved issues is also documented here.
· Cardinality: Indicates the expectation of counts for this element, summarized in Table 1:
	Value
	Description

	1
	Exactly one of this element is required

	0..N
	Optionally, up to N number of this element may be present

	0..*
	Optionally, any number of this element may be present

	1..*
	At least one of this element is required, any number may be present




Table 1: Cardinality

· Tags: Provides related keywords associated with each element. Tags have specific valid values, which are listed and defined in Appendix B: Tags Glossary.
· Analysis: Provides information pertaining to legacy systems and if data is controlled within those systems.
· Mapping: Gives an XPath[footnoteRef:10] mapping for this element in SERF and ISO 19115-2 XML representations. This can be considered as the "crosswalk" for this element.  [10:  XPath is a language for addressing parts of an XML document, designed for use with XSLT. For more information: http://www.w3.org/TR/xpath/] 

· Examples: XML snippets from "cross-walked" data formats documenting sample values for the element. Whenever possible, a URL to the specific service used for the metadata snippet is provided. ISO 19115-2 snippets were manually generated using the SERF data and the ISO 19115-2 schema.  A couple of examples were taken from collections that would have the same ISO 19115-2 representation.  The representations were developed using version 1.27 of the file ECHOtoISO.xsl. Current versions of this transformation can be found at https://cdn.earthdata.nasa.gov/iso/resources/transforms/
· Recommendations: Provides any future recommendations for the element.

Unified Modeling Language (UML) class diagrams and element lists are provided for each subcomponent of the model. The [R] after an element name indicates that the element is required.

Some elements are tagged as 'Required (with Option)'. These elements are similar to the xml scheme <choice>[footnoteRef:11] element: one of the options is required, but there is a choice as to which option is utilized. For more information about the various tags used throughout this document, refer to Appendix B: Tags Glossary.  [11:  http://www.w3schools.com/schema/el_choice.asp] 


As described in the Introduction, there is an UMM-Common document that contains elements and their details common to multiple UMM profiles.  While this document will refer to those elements and its details, this document takes precedence.  Any elements and their details described in this document override the details found in the common document.  Some examples one could expect include: a sub element cardinality difference - usually either starting from a 0 or 1, additional sub elements, sub elements that should be excluded, additional analysis or recommendations, etc.

[bookmark: _Toc287871696]Metadata Conceptual Profile
The service metadata conceptual profile shown in Figure 2 is a high-level profile that has been broken down into six main sections, with each section describing a different aspect of the service. Each aspect is described in more detail in the subsequent sections of this ​document. 
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[bookmark: _Toc287871675]Figure 2: Overall Service Model

[bookmark: _Toc287871697]Metadata Information
The Metadata Information group contains information about the service metadata, not about the service itself, and it is shown in detail in Figure 3.  It contains three elements described below. 
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[bookmark: _Toc287871676]Figure 3: Metadata Information


[bookmark: _Toc287871698]Metadata Language
The metadata language details can be found in the UMM-Common document.

Tags
Controlled Vocabulary, Faceted


[bookmark: _Toc287871699]Metadata Standard [R]
The metadata standard details can be found in the UMM-Common document.  This element is required for UMM-S.

Tags
Required, Controlled Vocabulary, Faceted

Analysis
The UMM-Common document analysis applies with the following addition: Metadata Standard Name and Metadata Standard Version are required in the SERF.  When using the GCMD authoring tools, the value of "CEOS IDN SERF" is used for the name and the current version number is used for the version.


[bookmark: _Toc287871700]Metadata Dates [R]
The metadata date details can be found in the UMM-Common document.  This element is required for UMM-S.

Tags
Required


[bookmark: _Toc287871701]Lineage
The Lineage group contains information about historical data about the service metadata or service and it is shown in detail in Figure 4.  It contains the one element described below. 
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[bookmark: _Toc287871677]Figure 4: Lineage


[bookmark: _Toc287871702]Linage
The lineage details can be found in the UMM-Common document. 
 
Tags
Keyword Search, Normalize


[bookmark: _Toc287871703]Service Identification
The Service Identification group contains elements that describe the actual service represented by the metadata record. These elements are shown in Figure 5 and are described below.
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[bookmark: _Toc287871678]Figure 5: Service Identification

[bookmark: _Toc287871704]Entry ID [R]
The Entry ID details can be found in the UMM-Common document.  This element is required for UMM-S. 

Tags
Required, Keyword Search, Parameter Search


[bookmark: _Toc287871705]Entry Title [R]
The Entry Title details can be found in the UMM-Common document.  This element is required for UMM-S. 

Tags
Required, Keyword Search, Parameter Search


[bookmark: _Toc287871706] Abstract [R]
The Abstract details can be found in the UMM-Common document.  This element is required for UMM-S. 

Tags
Required, Keyword Search, Markdown Support


[bookmark: _Toc287871707]Purpose
The Purpose details can be found in the UMM-Common document.  

Tags
Keyword Search, Markdown Support


[bookmark: _Toc287871708]Service Language
The Service Language details can be found in the UMM-Common document under the Language name.  

Tags
Controlled Vocabulary, Faceted


[bookmark: _Toc287871709]Revision Dates [R]
The Revision Dates details can be found in the UMM-Common document.  This element is required for UMM-S. 


[bookmark: _Toc287871710]Responsibility [R]
The Responsibility details can be found in the UMM-Common document.  This element is required for UMM-S. 

Tags
Required, Keyword Search, Parameter Search, Controlled Vocabulary


[bookmark: _Toc287871711]Related URL [R]
The Related URL details can be found in the UMM-Common document.  This element is required for UMM-S. 

Tags
Required, Link, Markdown Support (Description)

Recommendations
The recommendations in the UMM-Common apply and, we wanted to stress that future work is needed to expand this field for service invocations.

[bookmark: _Toc287871712]Service Citation
The Service Citation details can be found in the UMM-Common document using the Citation element.


[bookmark: _Toc287871713]Quality
The Quality details can be found in the UMM-Common document.  

Tags
Normalize, Markdown Support


[bookmark: _Toc287871714]Use Constraints
The Use Constraints details can be found in the UMM-Common document.  

Tags
Markdown Support


[bookmark: _Toc287871715]Access Constraints
The Access Constraints details can be found in the UMM-Common document. 

Tags
Markdown Support (Description)


[bookmark: _Toc287871716]Metadata Association
The Metadata Association details can be found in the UMM-Common document.

Tags
Controlled Vocabulary, Validated


[bookmark: _Toc287871717]Publication Reference
The Publication Reference details can be found in the UMM-Common document. 

Tags
Keyword Search


[bookmark: _Toc287871718]Descriptive Keywords
The Descriptive Keyword group contains elements that describe the actual service represented by the metadata record and hold exclusively keywords as apposed to other types of data.   The keyword elements are shown in Figure 6 and are described below.  
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[bookmark: _Toc287871679]Figure 6: Descriptive Keywords


[bookmark: _Toc287871719]ISO Topic Category
The ISO Topic Category details can be found in the UMM-Common document. 


[bookmark: _Toc287871720]Science Keywords [R]
The Science Keywords details can be found in the UMM-Common document.  This element is required for UMM-S. 

Tags
Required, Controlled Vocabulary, Keyword Search, Parameter Search, Faceted, Validated


[bookmark: _Toc287871721]Service Keywords [R]
Element Specification
ServiceKeywords/ServiceCategory   (1)
ServiceKeywords/ServiceTopic   (1)
ServiceKeywords/ServiceTerm   (1)
ServiceKeywords/ServiceSpecificName   (0..1)

Description
Enables the specification of science service keywords for the services, tools, and/or resources being described.

Cardinality
1..*

Tags
Required, Controlled Vocabulary, Keyword Search, Parameter Search, Faceted, Validated

Analysis
The keywords are controlled.

Mapping
	SERF
	/SERF/Service_Parameters

	ISO 19115-2
	/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:descriptiveKeywords/gmd:MD_Keywords/gmd:keyword/gco:CharacterString
with
/gmi:MI_Metadata/gmd:identificationInfo/gmd:MD_DataIdentification/gmd:descriptiveKeywords/gmd:MD_Keywords/gmd:keyword/gmd:type/MD_KeywordTypeCode[@codeListValue="service"]

	ISO 19115-1
	/mdb:MD_Metadata/mdb:identificationInfo/mri:MD_DataIdentification/mri:descriptiveKeywords/mri:MD_Keywords[mri:type/mri:MD_KeywordTypeCode=’service’]/mri:keyword/gco:CharacterString 
or
/mdb:MD_Metadata/mdb:identificationInfo/srv:SV_ServiceIdentification/mri:descriptiveKeywords/mri:MD_Keywords[mri:type/mri:MD_KeywordTypeCode=’service’]/mri:keyword/gco:CharacterString



Examples
SERF
	<Service_Parameters uuid="1a2f59f6-76f3-4c57-b70b-de350708426f">
   <Service_Category>EARTH SCIENCE SERVICES</Service_Category>
   <Service_Topic>EDUCATION/OUTREACH</Service_Topic>
   <Service_Term>CURRICULUM SUPPORT</Service_Term>
   <Service_Specific_Name>BACKGROUND INFORMATION</Service_Specific_Name>
</Service_Parameters>



ISO 19115-2
	<gmd:descriptiveKeywords>
   <gmd:MD_Keywords>
      <gmd:keyword>
         <gco:CharacterString>EARTH SCIENCE SERVICES&gt;EDUCATION/OUTREACH&gt;CURRICULUM SUPPORT&gt;BACKGROUND INFORMATION</gco:CharacterString>
      </gmd:keyword>
      ...
   </gmd:MD_Keywords>
</gmd:descriptiveKeywords>



ISO 19115-1
	<mri:descriptiveKeywords>
   <mri:MD_Keywords>
      <mri:keyword>
         <gco:CharacterString>EARTH SCIENCE SERVICES&gt;EDUCATION/OUTREACH&gt;CURRICULUM SUPPORT&gt;BACKGROUND INFORMATION</gco:CharacterString>
      </mri:keyword>
      ...
   </mri:MD_Keywords>
</mri:descriptiveKeywords>



Source Data Information:
SERF - http://gcmd.gsfc.nasa.gov/mws/serf/NASA_3D_VIEW
ISO 19115-2 - Example manually generated from schema and SERF
ISO 19115-1 - Example manually generated from schema and SERF

Recommendations
Service keywords should adopt the currently controlled and vetted GCMD Service Keyword Vocabulary - so all keywords are controlled within the CMR.  It is recommended that this element be part of the UMM and its value be selected from a controlled list of keywords, which are managed by a Keyword Management System (KMS).


[bookmark: _Toc287871722]Ancillary Keywords
The Ancillary Keyword details can be found in the UMM-Common document.  

Tags
Keyword Search


[bookmark: _Toc287871723]Additional Attributes
The Additional Attribute details can be found in the UMM-Common document. 

Tags
Keyword Search, Parameter Search


[bookmark: _Toc287871724]Distribution Information
Distribution Information describes how the service can be accessed and its element is shown in Figure 7.
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[bookmark: _Toc287871680]Figure 7: Distribution Information


[bookmark: _Toc287871725]Distribution
The Distribution details can be found in the UMM-Common document.

Tags
Controlled Vocabulary (Media and Format), Normalize


[bookmark: _Toc287871726]Acquisition Information
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[bookmark: _Toc287871681]Figure 8: Acquisition Information
The Acquisition Information contains details like how, when, and where the data was collected. This element can aid a user in searching for data that was collected by a specific instrument or sensor.  The elements are shown in Figure 8 and are described below.


[bookmark: _Toc287871727]Platform
The Platform details can be found in the UMM-Common document.

Description
This element describes the relevant platforms used to acquire the data related to the service. Platform types are controlled and include Spacecraft, Aircraft, Vessel, Buoy, Platform, Station, Network, Human, etc.

Tags
Controlled Vocabulary, Keyword Search, Parameter Search, Faceted


[bookmark: _Toc287871728]Instrument
The Instrument details can be found in the UMM-Common document.

Description
The Instrument element is nested within the Platform element and is used to register the device that measured or recorded the data related to the service, including direct human observation.  This is useful to find data from a specific instrument.

Tags
Controlled Vocabulary, Keyword Search, Parameter Search, Faceted


[bookmark: _Toc287871729]Project
The Project details can be found in the UMM-Common document.

Description
The project element describes the name of the scientific program, field campaign, or project from which the data were collected and is related to the service. This element is intended for the non-space assets such as aircraft, ground systems, balloons, sondes, ships, etc. associated with campaigns. This element may also cover a long term project that continuously creates new data sets — like MEaSUREs from ISCCP and NVAP or CMARES from MISR.

Tags
Controlled Vocabulary, Keyword Search, Parameter Search, Faceted





[bookmark: _Toc287871730]Appendix A: Deprecated Elements
None

[bookmark: _Toc287871731]Appendix B: Tags Glossary

	Tag Name
	Description

	Required
	This element is required.

	Required (with option)
	This element is required but can be implemented in several ways. For example, a Responsibility is required, but may be represented by either an organization or a person.

	Controlled Vocabulary
	This element will have a controlled vocabulary, which will be used to validate the value.

	Keyword Search
	This element will be indexed by the CMR as part of the free text keyword search.

	Parameter Search
	This element will be indexed by the CMR and will be exposed via the CMR API as a specific parameter. For example, the CMR will expose a "platform" search parameter, so the "Platform" element will have this tag. This is not to be confused with parameters (or variables) that are part of a collection’s science data.

	Faceted
	This element should be exposed by the CMR catalog via a faceted search response.

	Normalize
	Existing metadata for these fields are uncontrolled, but should be brought under a controlled vocabulary or simple enumeration via a normalization process. For example, the product level is uncontrolled, so a Level 1 product may be identified as "Level 1", "L1" or simply "1". This is a good candidate for normalization.

	Link
	This element contains a URL that is used to link to external resources

	Validated
	This element gets validated to make sure associations exist or keywords match controlled vocabulary

	Markdown Support
	This element supports markdown-formatted text. Additional information on markdown can be found at 
http://en.wikipedia.org/wiki/Markdown 




[bookmark: _Toc287871732]Appendix C: Tag Index

[bookmark: _Toc287871733]Required
The following 8 elements are required
	Metadata Standard

	Metadata Dates

	Entry ID

	Entry Title

	Abstract

	Related URL

	Science Keywords

	Service Keywords



Required (with option) 
The following element is required but can be implemented in several ways. For example, a service must have a responsible party, but this may be represented via either an organization or person. 
	Responsibility



[bookmark: _Toc287871734]Controlled Vocabulary
The following 12 elements will have a controlled vocabulary, which will be used to validate the value. 
	Metadata Language

	Metadata Standard

	Service Language

	Responsibility

	Metadata Associations

	Science Keywords

	Service Keywords

	Platform

	Instrument

	Project

	Distribution/Format

	Distribution/Media



[bookmark: _Toc287871735]Keyword Search
These 14 elements will be indexed by the CMR as part of the free text keyword search. 
	Lineage

	Entry ID

	Entry Title

	Abstract

	Purpose

	Responsibility

	Publication Reference

	Science Keywords

	Service Keywords

	Ancillary Keywords

	Additional Attributes

	Platform

	Instrument

	Project



[bookmark: _Toc287871736]Parameter Search
These 9 elements will be indexed by the CMR and will be exposed via the CMR API and a specific parameter. For example, the CMR will expose a "platform" search parameter, so the "Platform" element will have this tag. 
	Entry ID

	Entry Title

	Responsibility

	Science Keywords

	Service Keywords

	Additional Attributes

	Platform

	Instrument

	Project



[bookmark: _Toc287871737]Faceted
These 8 elements will be exposed by the CMR catalog via a faceted search response. 
	Metadata Language

	Metadata Standard

	Service Language

	Science Keywords

	Service Keywords

	Platform

	Instrument

	Project



[bookmark: _Toc287871738]Normalize
The values contained in these 3 elements will be normalized (via enumerations or controlled vocabulary). 
	Lineage

	Quality

	Distribution



[bookmark: _Toc287871739]Link
This one element consists of a URL that is used to link to external resources.
	Related URL



[bookmark: _Toc287871740]Validated
These 3 elements will be validated to make sure associations exist or keywords match controlled vocabulary
	Metadata Associations

	Science Keywords

	Service Keywords



[bookmark: _Toc287871741]Markdown Support
These 6 elements support markdown-formatted text. Additional information on markdown can be found at http://en.wikipedia.org/wiki/Markdown.
	Abstract

	Purpose

	Related URL/Description

	Quality

	Use Constraints

	Access Constraints/Description





[bookmark: _Toc287871742]Appendix D: Abbreviations and Acronyms
ACL – Access Control List
CMR – Common Metadata Repository
DAAC - Distributed Active Archive Center
DOI – Digital Object Identifier
ECHO - Earth Observing System (EOS) Clearing House
EOS - Earth Observing System
EOSDIS – Earth Observing System Data and Information System
ESDIS - Earth Science Data and Information System
GCMD – Global Change Master Directory
ISO - International Organization for Standardization
KMS - Keyword Management System
MAS - Metadata Architecture Studies
MENDS - Metadata Evolution for NASA Data Systems
NASA - National Aeronautics and Space Administration
NOAA - National Oceanic and Atmospheric Administration
SERF - Service Entry Resource Format
UML – Unified Modeling Language
UMM – Unified Metadata Model 
UMM-C – Unified Metadata Model– Collections
UMM-Common – Unified Metadata Model– Common Elements
UMM-G - Unified Metadata Model – Granules
UMM-M – Unified Metadata Model – Metadata
UMM-P - Unified Metadata Model – Parameters
UMM-S - Unified Metadata Model – Services
UMM-V - Unified Metadata Model – Visualization
URI – Uniform Resource Identifier
URL – Uniform Resource Locator
URS - User Registration System
XML - Extensible Markup Language
XPath - XML Path Language
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