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GES-DISC stores metadata in both the GCMD and ECHO metadata catalog systems. In addition, GES-DISC provides product flat-files to EMS for metrics purposes. The goal of the GES-DISC 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, GES-DISC 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.
Submission XML Format and Metadata Questions

· Will GES-DISC be submitting DIF records, ECHO records, create new ISO 19115-1 records, or a combination?

· 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 GES-DISC 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 GES-DISC belong in the CMR?




From the ECHO Perspective (statistics collected 2.24.2015)

This package focuses only on collections submitted to ECHO by the ‘GSFCS4PA’ provider.

Some Statistics

· 730 total collections
· 72 ECHO Long Name fields match DIF Entry_Title (~10%)
· 417 abstracts match exactly (~57%)
· 550 purposes match exactly (~75%)

The ECHO format provides a field (AssociatedDIFs/DIF/EntryId) that can be used to associate a metadata collection to an existing collection in GCMD.  For the over 95% of ECHO records, this name mapping between ECHO and GCMD follows one of two simple format conventions:

	DIF Entry ID = “GES_DISC_”+<ECHO Short Name>+”_V”+<ECHO Version ID) 
Example: 
GES_DISC_ACOS_L2S_V2.9 = “GES_DISC_” + ACOS_L2S  + “_V” + 2.9[footnoteRef:2] [2:  This convention may or may not include padding zeros, it is inconsistently applied.] 

(Source: https://cmr.earthdata.nasa.gov:443/search/concepts/C194792973-GSFCS4PA)


	DIF Entry ID = “GES_DISC_”+<ECHO Short Name>+”_”+<ECHO Version ID) 
Example: 
GES_DISC_GPM_1AGMI_V02A = “GES_DISC_” + GPM_1AGMI  + “_” + V02A
(Source: https://cmr.earthdata.nasa.gov:443/search/concepts/C212471060-GSFCS4PA)



However, there are 19 records that do not follow these conventions. These records should be reviewed and revised for correctness.[footnoteRef:3] [3:  Appendix A contains further details of records that need review.] 


From the GCMD Perspective (statistics collected 2.24.2015)

This package focuses only on collections with ‘GESDISC’ listed as a data center. 

· 1083 Collections
· GCMD does not catalog granule level metadata
· Of the 1083 collections, 316 do not have associated ECHO entries (See Appendix B for details)
· Approximately 87% of these records missing from ECHO have entry titles that end with “at GES DISC” (e.g. “MERRA HIRS2 NOAA14 : Gridded Monthly Time-Mean Observation minus Forecast (omf) Values V001 at GES DISC”), which seems to indicate that they are being hosted elsewhere or on behalf of another agency. 


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, GES_DISC granules are using a mix of these two methods to identify their parent collections.  

For example, granules from version 6 of  ‘Visible and Infrared Scanner (VIRS) Level 1 Raw and Calibrated Radiance Products (TRMM Product 1B01)’ use the dataset ID to associate granules with a parent collection: 

	
<Collection>
  <DataSetId>
    Visible and Infrared Scanner (VIRS) Level 1 Raw and Calibrated Radiance  
    Products (TRMM Product 1B01) V6
  </DataSetId>
</Collection>

(Source: https://cmr.earthdata.nasa.gov:443/search/concepts/G198693101-GSFCS4PA)

DIF Entry ID: GES_DISC_TRMM_1B01_V6




In contrast, granules from version 7 use the short name and version ID for association:

	   
<Collection>
  <ShortName>TRMM_1B01</ShortName>
  <VersionId>7</VersionId>
</Collection>

(Source: https://cmr.earthdata.nasa.gov:443/search/concepts/G193947079-GSFCS4PA)

DIF Entry ID: GES_DISC_TRMM_1B01_V7




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 granule submission process. Please be prepared to explain the granule submission process during the reconciliation meeting.




GES-DISC (GCMD)

1. GES-DISC staff uses a GES-DISC customized docBuilder to write new and updated DIFs.
2. GES-DISC staff submits DIFs to the queue.
a. Single DIFs go to the queue using docBuilder.
b. Multiple DIFs go to the queue using Metadata Web Service (MWS) bulk upload.
3. GCMD Science Coordinator performs QA/QC of metadata in the queue before committing to the database.
a. If there are issues with the metadata, the GCMD Science Coordinator works with GES-DISC staff to resolve them. The GES-DISC staff edits and fixes the problem DIFs and the process restarts at step 1.
b. If no issues are found the GCMD Science Coordinator proceeds to step 4.
4. GCMD Science Coordinator “commits” DIF(s) to the GCMD database.
5. GCMD Science Coordinator contacts GES-DISC staff informing them that their metadata have been published.

GES-DISC (ECHO)
1. GES-DISC extracts metadata from the GCMD database using the GCMD Metadata Web Service (MWS).
2. GES-DISC translates metadata from DIF to ECHO 10 using XSLT.
3. ECHO ingests the newly created ECHO 10 metadata. 
4. To update the DIF/ECHO metadata the workflow begins at the GES-DISC (GCMD) workflow step 1.

GES-DISC (EMS)
1. Data provider generates the ASCII flat file in the format as defined in the ICD for the metadata of the data products that are being archived or distributed.
2. Data provider uploads this file to the EMS designated server and folder.
3. EMS processes the file and if there is any error, EMS informs the data provider of the error.
4. Data provider submits a revised file if original file had errors.
5. If EMS notices product(s) for which EMS has no metadata (coming from Ingest, Archive, or searchExp files) during the processing of metrics data, the following steps occur:
a. EMS initiates a notification to the data provider requesting the required metadata for the designated products(s). 
b. Data provider submits a new metadata and/or searchExp file that with complete metadata. 
c. EMS uses searchExp file (containing regular expressions matched via PERL script) to assign the product to the request path and look up the metadata to the product. Information missing in either file will result in incorrect metrics. Therefore, is important that the data provider keep these two files current and synchronized.
6. Going forward with CMR, any request for new metadata will be generated by the EMS and sent to CMR to gather metadata on the designated products from the data providers.

System Points of Contact


GCMD/DIF and ECHO
Bruce Vollmer
bruce.e.vollmer@nasa.gov 

EMS
Guang-Dih Lei
301-614-5369
Guang-Dih.Lei@nasa.gov
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Full information on the mapping from ECHO to GCMD holdings can be found in the GES DISC Reconciliation Spreadsheet, which should have accompanied this document.

	CMR Concept ID
	ECHO Short Name
	ECHO Version ID
	GCMD Entry ID
	Naming Variation

	C200785941-GSFCS4PA
	GozMmlpHCl
	1.01
	GES_DISC_GozMmlpHCl_V1
	Version Mismatch

	C200785949-GSFCS4PA
	GozMmlpHNO3
	1.01
	GES_DISC_GozMmlpHNO3_V1
	Version Mismatch

	C200785942-GSFCS4PA
	GozMmlpN2O
	1.01
	GES_DISC_GozMmlpN2O_V1
	Version Mismatch

	C200785943-GSFCS4PA
	GozMmlpO3
	1.01
	GES_DISC_GozMmlpO3_V1
	Version Mismatch

	C200786032-GSFCS4PA
	GozMmlpH2O
	1.01
	GES_DISC_GozMmlpH2O_V1
	Version Mismatch

	C200785944-GSFCS4PA
	GozSmlpHCl
	1.01
	GES_DISC_GozSmlpHCl_V1
	Version Mismatch

	C200786034-GSFCS4PA
	GozSmlpHNO3
	1.01
	GES_DISC_GozSmlpHNO3_V1
	Version Mismatch

	C200786035-GSFCS4PA
	GozSmlpN2O
	1.01
	GES_DISC_GozSmlpN2O_V1
	Version Mismatch

	C200786036-GSFCS4PA
	GozSmlpO3
	1.01
	GES_DISC_GozSmlpO3_V1
	Version Mismatch

	C200786033-GSFCS4PA
	GozSmlpH2O
	1.01
	GES_DISC_GozSmlpH2O_V1
	Version Mismatch

	C196923938-GSFCS4PA
	LPRM_TMI_DY_SOILM3
	1
	GES_DISC_LPRM_TMI_SOILM3_DY_V001
	Name Mismatch

	C196923922-GSFCS4PA
	LPRM_TMI_NT_SOILM3
	1
	GES_DISC_LPRM_TMI_SOILM3_NT_V001
	Name Mismatch

	C123751146-GSFCS4PA
	TRMM_3B42
	6
	GES_DISC_TRMM_PR-TMI-VIRS-OTHER_3B42_V6
	Name Mismatch

	C112606590-GSFCS4PA
	TRMM_3B43
	6
	GES_DISC_TRMM_PR-TMI-VIRS-OTHER_3B43_V6
	Name Mismatch

	C197050558-GSFCS4PA
	TRMM_1A11
	6
	GES_DISC_TRMM_TMI_1A11_V6
	Name Mismatch

	C197050578-GSFCS4PA
	TRMM_2A12
	6
	GES_DISC_TRMM_TMI_2A12_V6
	Name Mismatch

	C197038398-GSFCS4PA
	TRMM_3A25
	6
	GES_DISC_TRMM_PR_3A25_V6
	Name Mismatch

	C197038086-GSFCS4PA
	TRMM_3A26
	6
	GES_DISC_TRMM_PR_3A26_V6
	Name Mismatch

	C197050538-GSFCS4PA
	TRMM_2A23
	6
	GES_DISC_TRMM_PR_2A23_V6
	Name Mismatch
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Missing, Likely Local Datasets (Count 40)

These collections need to be included in the CMR.

	GCMD Entry ID
	GCMD Entry Title

	changrain
	Chang SSM/I Derived Monthly Rain Indices

	jaegrain
	Jaeger Monthly Mean Global Precipitation

	legaterain
	Legates Surface and Ship Observations of Precipitation

	ajrain
	Arkin and Janowiak GPI: IR -Based Monthly Rainfall for the GPCP

	TRENB_WIND
	NCAR Trenberth Wind Stress Climatology

	GSFC_DAAC_TOVS_PATH_PATHA
	TOVS Pathfinder Path A Atmospheric and Surface Parameters

	SEAWIFS_RSCORAL
	Remote Sensing of Coral Reefs

	GSFC_DAAC_TOVS_PATH_PATHB
	TOVS Pathfinder Path B Atmospheric and Surface Parameters

	GES_DISC_TRMM_GV_HSTN_1B51_V2
	TRMM Ground Validation (GV) Radar Reflectivity Product (TRMM GV Product 1B51)

	GES_DISC_TRMM_GV_HSTN_2A55_V5
	Half-Hourly Radar Site 3-D Reflectivity (2A55)

	GES_DISC_TRMM_GV_HSTN_3A53_V5
	3A53: 5-Day 2 km Ground Radar Site Rain Map

	GES_DISC_OMAERUV_CPR_V003
	OMI/Aura Level 2 Near UV Aerosol Optical Depth and Single Scattering Albedo 1-Orbit Subset and Collocated Swath along CloudSat track 200-km wide at 13x24 km resolution

	GES_DISC_OMTO3_CPR_V003
	OMI/Aura Level 2 Ozone (O3) Total Column 1-Orbit Subset and Collocated Swath along CloudSat track 200-km wide at 13x24 km2 resolution

	GES_DISC_PARASOLRB_CPR_V001
	POLDER/Parasol Level-2 Radiation Budget collocated subset along CloudSat track

	GES_DISC_OMNO2_CPR_V003
	OMI/Aura Level 2 Nitrogen Dioxide (NO2) Trace Gas Column Data 1-Orbit subset Swath along CloudSat track 1-Orbit Swath 13x24 km

	GES_DISC_OMNO2_CPR_V003
	OMI/Aura Level 2 Nitrogen Dioxide (NO2) Trace Gas Column Data 1-Orbit subset Swath along CloudSat track 1-Orbit Swath 13x24 km

	GES_DISC_TRMM_3B43_V6
	TRMM and Other Data Precipitation Product 3B43

	GES_DISC_TRMM_3B42_V6
	TRMM and Other Satellites Precipitation Product 3B42

	MODIS_LandSurfaceTemp_20002008_CD
	Land Surface Temperature averages using MODIS data from March 2000 to March 2008

	MODIS_LandSurfaceTemp_20002008_CD
	Land Surface Temperature averages using MODIS data from March 2000 to March 2008

	MODIS_LandSurfaceTempNight_20002008_CD
	Average Nighttime Land Surface Temperature using MODIS data from March 2000 to March 2008

	MODIS_LandSurfaceTempNight_20002008_CD
	Average Nighttime Land Surface Temperature using MODIS data from March 2000 to March 2008

	GES_DISC_TRMM_GV_2A55_V5
	Half-Hourly Radar Site 3-D Reflectivity (2A55)

	GES_DISC_TRMM_GV_3A53_V5
	3A53: 5-Day 2 km Ground Radar Site Rain Map

	GES_DISC_TRMM_2A55_V5
	Half-Hourly Radar Site 3-D Reflectivity (2A55)

	GES_DISC_TRMM_3A53_V5
	3A53: 5-Day 2 km Ground Radar Site Rain Map

	GES_DISC_MERG_V6
	Global-merged IR Brightness Temperature

	GES_DISC_LPRM_AMSRE_SOILM3_V001
	LPRM/AMSR-E/Aqua Daily L3 Surface Soil Moisture, Ancillary Params, and QC

	GES_DISC_TRMM_TCC_V6
	The TRMM Composite Climatology (TCC) of Tropical Rainfall

	GES_DISC_TRMM_3H25_V7
	3H25 - Monthly Spectral Latent Heating

	GES_DISC_ISCCPDX_Rad025
	Global Satellite Derived 3 hourly L3 Surface Radiation

	GES_DISC_TRMM_3G25_V7
	3G25 - Gridded Orbital Spectral Latent Heating

	GES_DISC_TRMM_3G31_V7
	3G31 - Gridded Orbital Convective Stratiform Heating from Combined

	GES_DISC_TRMM_3B42RT_daily_V7
	Daily TRMM and Others Rainfall Estimate (3B42RT V7 derived)

	GES_DISC_GPCPRAIN_V2.2
	GPCP Version 2.2 Combined Precipitation (Gauge and Satellite-Merged) and Intermediate Products

	GES_DISC_3B4XRT_V7
	Real-Time TRMM Multi-Satellite Precipitation Analysis Data Set

	GES_DISC_OCO2_L2_Diagnostic_V3
	OCO-2 Level 2 Geolocated XCO2 And State Vectors - Physical Model

	GES_DISC_TRMM_TCC_V7
	The TRMM Composite Climatology (TCC) of Tropical Rainfall

	GES_DISC_TRMM_baseUW_KWAJ_V4
	TRMM Ground Validation (GV) Calibrated Radar Reflectivity Product (TRMM GV Product 1C51)

	GES_DISC_TRMM_1C51_V4
	TRMM Ground Validation (GV) Calibrated Radar Reflectivity Product (TRMM GV Product 1C51)



Missing, Likely Re-hosted Datasets (count 274)

These collections also need to be included in the CMR. Full information on the GCMD records missing from can be found in the GES DISC Reconciliation Spreadsheet, which should have accompanied this document.
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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: ]

[bookmark: _Toc286995143]Appendix D – Additional Attributes Usage

The GSFCS4PA provider in ECHO only uses one Additional Attribute in the ECHO10 metadata (OPeNDAPServer). This mapping could also be done via OnlineResourceURLs. 

Currently this DIF snippet:

	<Related_URL>
  <URL_Content_Type uuid="62919237-f020-4f9d-abcb-3d46b9b021e6">
  <Type>GET DATA</Type>
  <Subtype>OPENDAP DIRECTORY (DODS)</Subtype>
  </URL_Content_Type>
  <URL>http://measures.gsfc.nasa.gov/opendap/SWDB/SWDB_L305.004/contents.html</URL>
  <Description>
     Access to the SeaWiFS Deep Blue Level 3 dataset by OPeNDAP.
  </Description>
</Related_URL>

DIF Entry ID: GES_DISC_SWDB_L305_V004



Maps to ECHO in this manner:

	<AdditionalAttributes>
  <AdditionalAttribute>
    <Name>OPeNDAPServer</Name>
    <DataType>STRING</DataType>
    <Description>
       Access to the SeaWiFS Deep Blue Level 3 dataset by OPeNDAP.
    </Description>
    <Value>
       http://measures.gsfc.nasa.gov/opendap/SWDB/SWDB_L305.004/contents.html
    </Value>
  </AdditionalAttribute>
</AdditionalAttributes>

(Source: https://cmr.earthdata.nasa.gov:443/search/concepts/C203661507-GSFCS4PA)



But could be done like this:

	<OnlineResource>
  <URL>http://ghrc.nsstc.nasa.gov/opendap/ssmi/f10/3day/</URL>
  <Description>OPeNDAP Server</Description>
  <Type>OPeNDAP</Type>
</OnlineResource>

(Source: https://cmr.earthdata.nasa.gov:443/search/concepts/C514896-GHRC slightly modified)
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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 GES-DISC 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 12.2.2014. Spot checks on GCMD metadata were performed as needed during the week of 2.18.2015 

ECHO metadata used for this analysis was extracted from the CMR on 2.16.2015 
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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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