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LARC ASDC stores metadata in both the GCMD and ECHO metadata catalogs via two systems: ECS and ANGe. In addition, ASDC provides product flat-files to EMS for metrics purposes. The goal of the ASDC CMR reconciliation effort is to provide a single, consolidated, and authoritative source for all EOSDIS metadata holdings and the purpose of this reconciliation package is to prepare for that effort. Maintaining a common metadata repository (CMR) will allow other services to reference a consistent and reliable source for metadata. 

For example, GCMD and ECHO will use the CMR to drive existing search interfaces and other tools. EMS will use the CMR to lookup and assign product metadata to log files (Archive, Ingest, and Distribution).  However, ASDC should continue to provide the Product Attribute Metadata Flat Files until EMS indicates otherwise. To that end, this document examines both GCMD and ECHO’s metadata holdings and processes to help establish a baseline and a plan for forward progress.

This review document is a starting point to ensure that everyone understands the purpose and scope of the reconciliation. Following the release of this document, a group meeting will be held to discuss options and develop a plan and timeline for reconciliation.  Following this meeting, the reconciliation team will outline the work plan and assign responsible parties. The work plan will establish dates for decisions and plot milestones in reconciliation. 
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There are several decisions points to be made as part of the CMR reconciliation process. These decisions can be categorized into two main groups: metadata format questions and submission process questions.

It is assumed that both the ECS and ANGe archives will continue to submit metadata separately, so all questions will need to be considered for both providers.

Submission XML Format and Metadata Questions

· Will ASDC be submitting DIF records, ECHO records, create new ISO 19115-1 records, or a combination? This single representation can take portions of any existing representation of the collection, or can be a completely re-written metadata record for that collection. Although, keep in mind that if a collection has associated granules, the CMR also needs to have these granules. There are methods for relating granules to parent DIF and ISO collections, this shouldn’t be of too much concern.

· Is there a major advantage, from your point of view, to DIF, ECHO, or ISO standards in particular that gives that standard a major advantage over the others? (e.g. added complex geometry support, structured citation support, etc.) 

Submission Mechanism Questions

· Will ASDC be submitting collections via REST, via docBUILDER, or via an equivalent tool? 

· If a collection contains granules, can it be assumed that these granules will be submitted through REST?
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Questions/Decision/Discussion Points while reading this section[footnoteRef:1] [1:  The questions here and at the beginning of subsequent sections are intended to provoke thought on the collected data presented in the rest of the section.] 


· Do the collection counts in this section seem correct based on your knowledge?
· Is there an easy way to account for the missing metadata reported in this section?
· Do any collection metadata not currently included in the ASDC reported holdings belong in the CMR?




From the ECHO Perspective (statistics collected 3.3.2015)

This package focuses only on collections submitted to ECHO by the ‘LARC’ and ‘LARC_ASDC’ providers.

Between both providers, ECHO catalogs 541 collections and many million granules. There is a spreadsheet accompanying this document that provides comprehensive details about holdings and mappings between these ECHO holdings and the holdings of the GCMD catalog.

Some LARC (ECS) Provider Statistics

· 339 collections
· 68 of those collections have no associated DIF[footnoteRef:2] provided (~20%) [2:  The ECHO format provides a field (AssociatedDIFs/DIF/EntryId) that can be used to associate a metadata collection to an existing collection in GCMD.] 

· Of the 271 collections with associated DIFs, 14 of the Associated DIFs are not present in GCMD, despite the linkage (See Appendix A for additional detail)
· Of the 271 collections with associated DIFs, all but 21 of the DIF entry IDs provided can be constructed by concatenating the ECHO short name and version ID. For example: 

	Associated DIF ID = <ECHO Short Name>+<ECHO Version ID) 
Example: 
TML2CO1 = TML2CO + 1
(Source: https://cmr.earthdata.nasa.gov:443/search/concepts/C1000000041-LARC)




· The 21 collections that don’t follow this convention are listed in Appendix A.
· Of the 68 collections without explicitly associated DIFs, all but 4 have corresponding DIF records if we guess that a potential DIF would have an entry ID constructed using the short name + version method described above. (See Appendix A for additional detail)
· The UMM-C specifies that the DIF “/DIF/Summary/Abstract” element and the ECHO “/Collection/Description” map to the same field, however, looking at linked collections in both systems, there are no matching Abstract fields. 

Some LARC ANGe Provider Statistics

· 204 Collections
· 162 of those collections have no associated DIF provided (~80%)
· Of the 41 collections with associated DIFs, there 14 distinct DIF entry IDs. Of those 14 entry IDs, 2 are not found in GCMD (“CERES_EBAF” and “ISCCP_TOVS_NAT”). The GCMD record with entry ID ‘CERES_BDS’ has 11 associated ECHO collections. 
· Of the 41 collections with associated DIFs, 5 of those collections have identical ECHO short names and DIF entry IDs. Full details can be found in the accompanying spreadsheet.
· The UMM-C specifies that the DIF “/DIF/Summary/Abstract” element and the ECHO “/Collection/Description” map to the same field, however, looking at linked collections in both systems, there are no matching Abstract fields. 


From the GCMD Perspective (statistics compile 3.4.2015)

This package focuses only on collections with ‘NASA/LARC/SD/ASDC’ listed as a data center. 

· 1073 Collections
· GCMD does not catalog granule level metadata
· Of the 1073 collections, 817 do not have associated ECHO entries based on Associated DIFs reported in the ECHO collections
· Of those 817 without direct ECHO references, we can try to match collections via a few methods:
· 80 ECHO collections have short names similar to DIF entry IDs. For example, ‘CAL_LID_L2_05kmAPro-Prov-V3-01’ is the entry ID in GCMD and there is an ECHO collection with that same short name, but the ECHO record does not include an Associated DIF reference.[footnoteRef:3] [3:  To view this record in both GCMD and Earthdata Search, use the following links: http://gcmd.gsfc.nasa.gov/KeywordSearch/Metadata.do?Portal=GCMD&MetadataType=0&MetadataView=Full&KeywordPath=&EntryId=CAL_LID_L2_05kmAPro-Prov-V3-01 and https://search.earthdata.nasa.gov/search/granules/dataset-details?p=C4695166-LARC_ASDC&q=CAL_LID_L2_05kmAPro-Prov-V3-01 ] 

· 1 ECHO collection has a Dataset ID that matches a DIF entry title, however, in ECHO that collection is provided by GHRC, not ASDC: 
· Entry ID: MAS
· Entry title: CAMEX-4 ER-2 MODIS AIRBORNE SIMULATOR (MAS) V1
· ECHO Collection ID: C1385-GHRC
· ECHO Short Name: c4emas
· ECHO Associated DIF entry ID: c4emas
· Entry title for ‘c4emas’: CAMEX-4 ER-2 MODIS Airborne Simulator (MAS)
· 99 ECHO collections have short name + version ID similar to DIF entry IDs.
· 817 – (80 + 99) = 638 collections in GCMD’s holdings that do not have corresponding ECHO holdings from either the “LARC” or “LARC_ASDC” providers 
· Full information available in accompanying spreadsheet

Spatial Extents in ECHO Holdings

ECHO allows providers to define the spatial extent of a granule or a collection with different spatial constructs (for example: point and polygon, bounding rectangle). These spatial extents may be in either the Geodetic or Cartesian coordinate systems. Orbital data may also be provided to describe a collection or granules spatial extents. The following section is a result of analyzing the usage of the various spatial constructs in ASDC metadata holdings in ECHO.

· Most LARC (ECS) collections provide a single, whole-earth bounding rectangle
· 24 collections specify “GranuleSpatialRepresentation” of ORBIT
· 20 collections specify “GranuleSpatialRepresentation” of  NO_SPATIAL
· No collections include any Vertical Spatial Domain.
· No collections contain any Exclusive Zones (polygons with holes)


Granule Parent Collection Relationships

In ECHO metadata, a granule can be associated with its parent collection in one of two ways: via the short name and version ID or via the dataset ID. Based on our investigations, ASDC granules are using a mix of these two methods to identify their parent collections.  

ECS uses “DataSetId” almost exclusively, with only a few granules using the Short Name/Version method to identify the parent, all from a single collection. Example:

	   
<Collection>
  <ShortName> MI3YCLDN</ShortName>
  <VersionId>2</VersionId>
</Collection>

DIF Entry ID: MI3YCLDN2





ANGe uses a mix of both methods, but uses the “DataSetId” method much more often as well. More details are available if interested, but are not provided as part of this report.

If the DIF standard were chosen as the target metadata format for collections with child granules, the parent collection relationship would need to be aligned with the Entry ID. 
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Questions/Decision/Discussion Points while reading this section

· Are the processes in this section correct and current? Discrepancies or errors in these processes should be raised and clarified prior to reconciliation meeting.
· Is there a preferred ingest method for CMR, as FTP ingest is being deprecated?
· REST?
· docBUILDER or equivalent metadata editor?
· Are the points of contact correct?
· Our team has little knowledge of the ANGe submission process. Please be prepared to this during the reconciliation meeting.




ASDC (GCMD)

1. ASDC staff use docBUILDER to write new and updated DIFs.
· Use ASDC Customized docBUILDER
2. ASDC staff submits DIFs to Queue.
· Single DIFs to Queue using docBUILDER.
3. GCMD Science Coordinator performs QA/QC of metadata in Queue before committing to the database.
· If issues with metadata, GCMD Science Coordinator works with ASDC staff to resolve issues.
· ASDC staff edit DIFs to fix issues returning to Step 1.
· If no issues, GCMD Science Coordinator proceeds with Step 4
4. GCMD Science Coordinator "Commits" DIF(s) to the GCMD Database.
5. GCMD Science Coordinator contacts ASDC staff informing them that their metadata has been published.
6. DIF(s) are available for discovery in the GCMD Search Interfaces.

LARC (ECS) (ECHO)

1. Data providers stage data for the LARC ECS system to pick up.
2. Data and metadata are ingested into the ECS system, consisting of databases, archive and ftp area.
3. The ECS Bulk Metadata Generation Tool (BMGT) picks up new or updated collection- and granule-level metadata, including URLs pointing to the LARC‘s holdings, in near real time and exports them to ECHO.
4. ECHO ingests the metadata.
5. Access Control Lists (ACLs) are created by the LARC operator via ECHO's Provider User Management System (PUMP) in order to control visibility of each dataset and its holdings. The ACLs default to "hidden" so a dataset and its granules are only made publicly visible when the ACLs are set accordingly.

LARC_ASDC (ANGe) (ECHO)

Some additional detail is needed here! 

1. ASDC staff generates ECHO 10 metadata records.
2. ASDC staff uses ingest ECHO API to push ECHO 10 metadata records to ECHO.

System Points of Contact

DIF and ECHO Metadata Contacts

Lindsay Parker    
757.864.5826    
lindsay.parker-1@nasa.gov 

Emily Northup
emily.a.northup@nasa.gov 

EMS Contacts:

William Bolden    
757.864.4748    
William.C.Bolden@nasa.gov 
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LARC ECS Collections with Associated DIF Entry IDs that do not exist in GCMD[footnoteRef:4] [4:   All GCMD IDs spot checked 3.3.2015] 


	ECHO Collection ID
	ECHO Short Name
	ECHO Version ID
	Associated DIF Entry ID not found in GCMD

	C184772834-LARC
	MIL2TCCL
	1
	MIL2TCCL1

	C185127393-LARC
	MIL3SLS
	1
	MIL3SLS1

	C185323300-LARC
	MIL3SRD
	1
	MIL3SRD1

	C61095947-LARC
	MIL3DAL
	1
	MIL3DAL1

	C61095951-LARC
	MIL3DAL
	2
	MIL3DAL2

	C1000000100-LARC
	MI1B2ER
	1
	MI1B2ER1

	C1000000140-LARC
	MI1B2TR
	1
	MI1B2TR1

	C1000000120-LARC
	MI2CMVBR
	1
	MI2CMVBR1

	C1000000101-LARC
	MI2CMVPR
	1
	MI2CMVPR1

	C190033215-LARC
	MOP02J
	5
	MOP025

	C191855455-LARC
	MOP02J
	6
	MOP026

	C190698050-LARC
	MOP03J
	5
	MOP06J6

	C1000000160-LARC
	TL2ATMLN
	6
	TL2A6CS6

	C1000000161-LARC
	TL2MTLLN
	6
	TL2MTLLN6



LARC ECS collections that have associated DIF entry IDs, but do not follow the short name + version convention

	ECHO Collection ID
	ECHO Short Name
	ECHO Version ID
	Associated DIF Entry ID

	C190033215-LARC
	MOP02J
	5
	MOP025

	C191855455-LARC
	MOP02J
	6
	MOP026

	C190698050-LARC
	MOP03J
	5
	MOP06J6

	C184964547-LARC
	g3at
	3
	SAGE3_SOLAR_EVENT_TRANSMISSION

	C184964548-LARC
	g3at
	4
	SAGE3_SOLAR_EVENT_TRANSMISSION

	C184964550-LARC
	g3atb
	3
	SAGE3_SOLAR_EVENT_TRANSMISSION

	C184964551-LARC
	g3atb
	4
	SAGE3_SOLAR_EVENT_TRANSMISSION

	C184964538-LARC
	g3alsp
	3
	SAGE3_LUNAR_EVENT

	C98151089-LARC
	g3alsp
	4
	SAGE3_LUNAR_EVENT

	C184964539-LARC
	g3alspb
	3
	SAGE3_LUNAR_EVENT

	C98151091-LARC
	g3alspb
	4
	SAGE3_LUNAR_EVENT

	C182161244-LARC
	g3acld
	3
	SAGE3_CLOUD

	C182161246-LARC
	g3acld
	4
	SAGE3_CLOUD

	C182161250-LARC
	g3acldb
	3
	SAGE3_CLOUD

	C182161249-LARC
	g3acldb
	4
	SAGE3_CLOUD

	C184964541-LARC
	g3assp
	3
	SAGE3_SOLAR_EVENT

	C184964542-LARC
	g3assp
	4
	SAGE3_SOLAR_EVENT

	C184964544-LARC
	g3asspb
	3
	SAGE3_SOLAR_EVENT

	C184964545-LARC
	g3asspb
	4
	SAGE3_SOLAR_EVENT

	C191856296-LARC
	TL2ANCS
	6
	TL2A6CS6

	C1000000160-LARC
	TL2ATMLN
	6
	TL2A6CS6




LARC ECS Collections with no associated DIF entry, and no entry in GCMD for ECHO short name + version

	ECHO Collection ID
	ECHO Short Name
	ECHO Version ID
	 Constructed Entry ID = Short Name + Version

	C1000000020-LARC
	MI3DCMVN
	1
	MI3DCMVN1

	C1000000001-LARC
	MI3QRDF
	1
	MI3QRDF1

	C191476554-LARC
	AM1ATTNF
	1
	AM1ATTNF1

	C191476555-LARC
	AM1EPHN0
	1
	AM1EPHN01
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There is an alpha stage prototype tool developed by the GCMD team, called the Crosswalk Viewer, that may be used to do a side-by-side comparison of a GCMD DIF record and an ECHO record based on a provisional version of the UMM-C. This tool is meant as a demo tool at this time, but as you can see from the screenshot, it can be useful for determining similarities among existing metadata records in both systems.  http://gcmddemo.gsfc.nasa.gov/CrosswalkViewer/index.html 

[image: ]
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	Additional Attribute Name
	Number of Collections Containing Attribute

	SP_AM_MISR_ProductVersion 
	107

	SP_AM_PATH_NO 
	35

	SP_AM_MISR_StartBlock 
	25

	SP_AM_MISR_EndBlock 
	25

	ScienceTeamWebSite 
	16

	identifier_product_doi_authority 
	12

	EventTag 
	12

	ObsBetaAngle 
	12

	identifier_product_doi 
	12

	EventType 
	12

	MOPHotCalPost4 
	9

	MOPEventDesc 
	9

	MOPHotCalPre1 
	9

	MOPHotCalPre4 
	9

	MOPHotCalPost3 
	9

	MOPHotCalPre3 
	9

	MOPHotCalPost2 
	9

	MOPHotCalPre2 
	9

	MOPHotCalPost1 
	9

	MOPMinCOMixRat500 
	6

	MOPMaxCOMixRat150 
	6

	MOPMinCOMixRat150 
	6

	MOPMaxCOMixRat250 
	6

	MOPMinCOMixRat250 
	6

	MOPMaxCOMixRat350 
	6

	MOPMinCOMixRat350 
	6

	MOPMaxCOMixRat500 
	6

	MOPFGRad5DiffThr 
	6

	MOPMaxCOMixRat700 
	6

	MOPMinCOMixRat700 
	6

	MOPMaxCOMixRat850 
	6

	MOPMinCOMixRat850 
	6

	MOPMaxCOMixRatSfc 
	6

	MOPMinCOMixRatSfc 
	6

	MOPMinCO 
	6

	MOPMaxCO 
	6

	MOPUncertCOSfc 
	6

	MOPRad5FGRatioThr 
	6

	MOPConvIterAvg 
	6

	MOPPercentCloudCleared 
	6

	MOPOvrcstOpacity 
	6

	MOPOvrcstUniformity 
	6

	MOPNStarN 
	6

	MOPNStarD 
	6

	MOPCldTopPrDiff 
	6

	MOPRad6FGRatioThr 
	6

	MOPRad6FGDiffThr 
	6

	MOPRad5FGRatioThrN 
	6

	MOPRad5FGRatioThr2 
	6

	MOPConvIterMax 
	6

	LunarPhase 
	4

	ClimateSeedSource 
	4

	MOPExtraStare 
	3

	TESDataVersion 
	2

	MLSDataVersion 
	2
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· CMR Wiki Page: https://wiki.earthdata.nasa.gov/display/CMR/Common+Metadata+Repository+Home 

· UMM-C – Unified Metadata Model for Collections provides a crosswalk between ECHO, GCMD, EMS and ISO 19115-2 metadata formats to establish important fields for metadata search and discovery.  Current UMM-C documentation: https://earthdata.nasa.gov/library/umm-c-collection-metadata-model 

· Reverb (ECHO’s web frontend): http://reverb.echo.nasa.gov/reverb/ 

· Earthdata Search Client https://search.earthdata.nasa.gov/ 

· GCMD Portal (GCMD’s web frontend): http://gcmd.gsfc.nasa.gov/ 

· Crosswalk Viewer: http://gcmddemo.gsfc.nasa.gov/CrosswalkViewer/index.html
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This document is intended to show specific aspects of the ASDC process and holdings for GCMD, ECHO and EMS and focuses on facts collected from current metadata holdings in ECHO and GCMD. 

 Bulk GCMD metadata used for this analysis was extracted 2.16.2015. 

ECHO metadata used for this analysis was extracted from the CMR on 3.3.2015 
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ACL – Access Control List
BMGT – bulk metadata generation tool, part of the SDPS system currently used to export both Collection and Granule metadata to ECHO for the LPDAAC_ECS provider
CMR – Common Metadata Repository
DAAC - Distributed Active Archive Center
DIF – Directory Interchange Format (metadata format used by GCMD)
http://gcmd.gsfc.nasa.gov/add/difguide/whatisadif.html 
DOI – Digital Object Identifier
ECHO - Earth Observing System (EOS) Clearing House
ECHO10 Format – metadata format used by ECHO
https://git.earthdata.nasa.gov/projects/EMFD/repos/echo-schemas/browse/schemas/10.0 
Entry ID – this term has two meanings: in the context of CMR, Entry ID is a UMM-C field that is specific to the provider (not throughout the entire system), for GCMD, this is the unique identifier for the collection
EOS - Earth Observing System
EOSDIS – Earth Observing System Data and Information System
ESDIS - Earth Science Data and Information System
ES
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
SDPS – Science Data Processing Segment is a system used to perform information management, data archiving, and distribution for EOSDIS DAACs at NSIDC, LPDAAC and LARC ASDC. 
https://earthdata.nasa.gov/about-eosdis/science-system-description/eosdis-components  
UML – Unified Modeling Language
UMM – Unified Metadata Mapping 
UMM-C – Unified Metadata Mapping– Collections - provides a crosswalk between ECHO, GCMD, EMS and ISO 19115-2 to establish important fields for metadata search and discovery.  Current UMM-C documentation:
https://earthdata.nasa.gov/library/umm-c-collection-metadata-model
UMM-G - Unified Metadata Mapping – Granules - provides crosswalk between ECHO and ISO 19115-2 to establish important fields for granule metadata. Current UMM-G documentation:
https://earthdata.nasa.gov/library/umm-g-granule-metadata-model 
UMM-M – Unified Metadata Mapping – Metadata
URI – Uniform Resource Identifier
URL – Uniform Resource Locator
URS - User Registration System
XML - Extensible Markup Language
XPath - XML Path Language
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1 | Entry_ID:AST_L1AE3 JUMM/EntryID ShortName:AST_L1AE
Version:V003 Versionld:3
2 Entry_Title:Expedited ASTER L1A Reconstructed Unprocessed JUMM/EntryTitle LongName:ASTER Expedited L1A Reconstructed Unprocessed
Instrument Data V003 Instrument Data
DataSetld:ASTER Expedited L1A Reconstructed Unprocessed
Instrument Data V003
3 ‘Summary: Abstract:Users are advised that ASTER SWIR data acquired | /UMM/Summary Description:Expedited ASTER level-1A data are reconstructed,

from late April 2008 to the present exhibit anomalous saturation of values
and anomalous striping. This effect is also present for some prior
acquisition periods. Please refer to the ASTER SWIR User Advisory
Document at
https://lpdaac.usgs.govisites/default/files/publiciaster/docs/ASTER_SWIR
_User_Advisory_July%2018_08.pdf for more details. The ASTER
Expedited L1A Reconstructed Unprocessed Instrument Data is produced
with the express purpose of providing the ASTER Science Team
members and others, data of their particular interest in quick turn-around
time from the moment the data are acquired. This is usually done to
support on-going field calibration and validation efforts or to support
emergency response to natural disasters when processed Level-1 data
with minimum turn-around time would prove beneficial in initial damage
or impact assessments. This data set is expected to be publicly available
for a period of 30 days after which time it will be removed from the

unprocessed instrument digital counts with radiometric and geometric
coefficients included.





