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Abstract

In order to support the development of value-added providers (e.g., IIMS, ESIPs, RESACs, and InfoMarts), ECS sites will make an external representation of their metadata holdings available and provide a capability for bulk distribution of browse data through normal ECS distribution methods.  

Several new ECS data collections will be created and maintained at each site to store this data. Bulk Metadata Generator and Bulk Browse Generator Tools will be run daily at each site to populate these data collections.  One metadata product will be created per ESDT group per day.  Each product will contain an external representation of the metadata for each new, updated, or deleted granule that is a member of the ESDT group. The format used for the external representation of the metadata is XML. One bulk browse product will be produced per day that contains references to all new, updated, or deleted browse granules. Value-added providers may use any of the standard ECS search, order, and subscription capabilities to find and order these bulk metadata and browse products.  

This document defines the operations concept for the ECS Bulk Metadata and Browse Export Capability and specifies the XML Document Type Definitions (DTDs) for the external representation of the metadata.
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1.  Introduction

1.1
Purpose

In order to support the development of value-added providers (e.g., IIMS, ESIPs, RESACs, and InfoMarts), ECS sites will make an external representation of their metadata holdings available and provide a capability for bulk distribution of browse data through normal ECS distribution methods.  

Several new ECS data collections will be created and maintained at each site to store this data. Bulk Metadata Generator and Bulk Browse Generator Tools will be run daily at each site to populate these data collections.  One metadata product will be created per ESDT group per day.  Each product will contain an external representation of the metadata for each new, updated, or deleted granule that is a member of the ESDT group. The format used for the external representation of the metadata is XML. One bulk browse product will be produced per day that contains references to all new, updated, or deleted browse granules. Value-added providers may use any of the standard ECS search, order, and subscription capabilities to find and order these bulk metadata and browse products.  

This document defines the operations concept for the ECS Bulk Metadata and Browse Export Capability and specifies the XML Document Type Definitions (DTDs) for the external representation of the metadata.

1.2
Organization

Section 1 provides an introduction to the document.  Section 2 defines the process for bulk metadata generation.  Section 3 defines the process for bulk browse generation. Appendix A specifies the DTDs for the external representation of the metadata and browse data. Appendix B contains a list of open issues.

1.3
Review and Approval

This White Paper is an informal document approved at the Office Manager level. It does not require formal Government review or approval; however, it is submitted with the intent that review and comments will be forthcoming. 

Questions regarding technical information contained within this Paper should be addressed to the following ECS and/or GSFC contacts:

•
ECS Contacts

–
Steve Fox, Technical Director, 301-925-0346, sfox@eos.hitc.com

•
GSFC Contacts

–
Mike Moore, Science System Development Office Deputy Manager, 301-614-5123, Mike.Moore@gsfc.nasa.gov
Questions concerning distribution or control of this document should be addressed to:

Data Management Office
The ECS Project Office
Raytheon Systems Company
1616 McCormick Drive
Upper Marlboro, Maryland 20774-5301

2.  Bulk Metadata Generation Process

2.1 Operations Concept

2.1.1
Overview

Several new ESDTs will be created to store the external representation of the metadata.  Section 2.1.2 describes these ESDTs and the way that the metadata will be grouped into products within the ESDTs.  Then, five scenarios are used to describe the operations concept for bulk metadata generation.  The first scenario describes the initial setup process.  The second scenario describes how the tool is used during normal operations.  The third scenario describes how the tool is used to generate bulk metadata products for all existing granules in the Science Data Server (SDSRV) inventory database.  The fourth scenario describes how the tool is used in recovery situations. The fifth scenario describes how a value-added provider locates and orders bulk metadata products.

2.1.2
New ESDTs and GroupId PSA

Three new ESDTs are created at each site to store an external representation of the ECS metadata.  The name and purpose of each ESDT follows:

· ECSMETC – Stores products that contain an XML representation of ECS collection level metadata and the packaging options that may be used when ordering products from each collection;

· ECSMETG – Stores products that contain an XML representation of ECS granule level metadata; and

· ECSMETV – Stores products that contain an XML representation of ECS collection and granule valid values.

The ECSMETC and ECSMETG data collections store products that contain metadata for multiple collections and multiple granules. The metadata will be grouped by instrument and mission except for metadata related to the MODIS instrument, which is grouped, by mission and major discipline (ocean, atmosphere, land, and snow & ice). Each product in these collections has a group identifier Product Specific Attribute (PSA) called GroupId.  The mapping of specific ESDTs to groups is provided as a configuration file with the Bulk Metadata Generator Tool.  Table 2-1 defines the groups used for the Landsat 7, Terra, ACRIM, SAGE III, and Aqua missions.

Table 2-1.  Group Identifiers

	GroupId
	Description
	DAAC Storing Metadata

	MOOT
	MODIS Oceans collections/granules from the Terra mission
	GDAAC

	MOOA
	MODIS Oceans collections/granules from the Aqua mission
	GDAAC

	MOAT
	MODIS Atmosphere collections/granules from the Terra mission
	GDAAC

	MOAA
	MODIS Atmosphere collections/granules from the Aqua mission
	GDAAC

	MOLT
	MODIS Land collections/granules from the Terra mission
	EDAAC

	MOLA
	MODIS Land collections/granules from the Aqua mission
	EDAAC

	MOST
	MODIS Snow and Ice collections/granules from the Terra mission
	NDAAC

	MOSA
	MODIS Snow and Ice collections/granules from the Aqua mission
	NDAAC

	ASTT
	ASTER collections/granules from the Terra mission
	EDAAC

	MSRT
	MISR collections/granules from the Terra mission
	LDAAC

	MOPT
	MOPITT collections/granules from the Terra mission
	LDAAC

	LSR7
	All collections/granules from the Landsat 7 mission
	EDAAC

	SAG3
	All collections/granules from the SAGE III mission
	LDAAC

	ACRM
	All collections/granules from the ACRIM mission
	LDAAC

	AIRA
	AIRS/AMSU/MHS collections/granules from the Aqua mission
	GDAAC

	AMSA
	AMSR-E collections/granules from the Aqua mission
	NDAAC

	DASP
	Data Assimilation System Products
	GDAAC

	OTHR
	Other Products.  This group is used for ancillary products or other non-science products (e.g., ECSMETC, ECSMETG, ECSMETV).
	GDAAC, EDAAC, LDAAC, NDAAC


2.1.3
Setup Process for Bulk Metadata Generation

The following steps must be performed prior to initiating bulk metadata generation:  

1. DAAC personnel install new Earth Science Data Types (ESDTs), named ECSMETC, ECSMETG, and ECSMETV, that will store the external representation of the Science Data Server's (SDSRV) inventory database.

2. DAAC personnel install the ECS Bulk Metadata Generator Tool (BMGT) in OPS mode and configure the target ESDT versions to be exported.

3. DAAC personnel configure BMGT to run daily as a cron job.  BGMT input arguments are set to generate bulk metadata products for each target ESDT version that had granules inserted, updated, or deleted during the previous day.

2.1.4
Normal Operation of the Bulk Metadata Generator Tool (BMGT)

The following events occur on a daily basis during normal operation of the BGMT:

1. The BMGT is invoked at the specified time each day via a cron job.

2. The BGMT determines the date of the previous day and then executes a series of Sybase stored procedures against the SDSRV inventory database to extract metadata for all collections, granules, and valids that were inserted, updated, or deleted during the target day.

3. For each target ESDT version that had collection level metadata inserted, updated, and/or deleted, perform the following steps:

3.1. If this collection is the first collection in a group, then create a new file and append an XML representation of the packaging options to the file.

3.2. Append an XML representation of the collection level metadata to the file.

4. Insert each file, as a product, into the ECSMETC data collection setting the value for the GroupId PSA along with the starting date and ending date of the insert, update, and/or delete activity covered by this file.  In this case, the starting and ending dates are the same since the period covered is a single day.

5. For each target ESDT version that had granule level metadata inserted, update, and/or deleted, perform the following steps:

5.1. If this granule is the first granule in a group, then create a new file.

5.2. Append an XML representation of the metadata for each active granule to the file.

6. Insert each file, as a product, into the ECSMETG data collection setting the value for the GroupId PSA along with the starting date and ending date of the insert, update, and/or delete activity covered by this file.  In this case, the starting and ending dates are the same since the period covered is a single day.

7. If any valids were inserted, updated, and/or deleted during the period then create a new file, append an XML representation of the valids information, and insert the file, as a product, into the ECSMETV data collection setting the starting date and ending date of the insert, update, and/or delete activity covered by this file.  In this case, the starting and ending dates are the same since the period covered is a single day.

2.1.5
Bulk Metadata Generation for Existing Data

After the BMGT has been setup for normal operation, DAAC personnel must go back and generate ECSMET products for all of the existing granules in the SDSRV inventory database.  The following steps are performed:

1. DAAC personnel invoke the BMGT and set a date range to be processed.  Note that because some DAACs will have over a year's worth of operational data, all existing granules should not be processed at once.  Instead, it is suggested that DAAC personnel invoke BMGT to process one week or one month worth of granules at a time.

2. For each day in the date range, the BGMT performs steps 3 through 7 as defined in Section 2.1.4.

3. Step 1 is repeated by DAAC personnel until all existing granules in the SDSRV inventory database have been converted.

2.1.6
Using BGMT in Recovery Situations

Occasionally, the cron job that automatically executes the BGMT will fail to operate on a daily basis.  This may happen due to a variety of reasons including software failure, hardware failure, or changes in DAAC operational priorities.  When this happens, it is necessary for DAAC operations to manually invoke the tool to generate ECSMET products for all days that were missed.  This is accomplished by following the steps specified in Section 2.1.5.

2.1.7
Value-Added Provider Access to Metadata Products

ECSMET products can be accessed using any of the standard ECS search and order methods.  These include the following:

1. Contact DAAC User Services and request an FTPPush subscription be placed on the ECSMETC, ECSMETG, and ECSMETV data collections.  This will enable metadata products to be pushed to the value-added provider as they are generated.  If a subset of the metadata is desired, the subscriptions may be qualified by one or more GroupIds. Details of the subscription interface and distribution notifications can be found in ECS document number 423-41-57, Interface Control Document Between the EOSDIS Core System (ECS) and the Science Investigator-Led Processing System (SIPS), Volume 0, Interface Mechanisms, Section 4.3.

2. Use the EOS Data Gateway (EDG) web interface to search and order ECSMETC, ECSMETG, and ECSMETV products.  Details on how to use the EDG may be found at http://edcimswww.cr.usgs.gov/pub/imswelcome/.

3. Effective with ECS Release 6A, use the ECS Machine-to-Machine Gateway to search and order ECSMETC, ECSMETG, and ECSMETV products using a command line interface.  The interface specification for the ECS Machine-to-Machine Gateway can be found in ECS document number 209-CD-035-001, Interface Control Document for the Machine-to-Machine Search and Order Gateway for the ECS Project.

4. Use the ECS V0-to-ECS Gateway to search and order ECSMETC, ECSMETG, and ECSMETV products using the V0 Protocol.  The interface specification for the V0-to-ECS Gateway can be found in ESDIS document number 505-41-30, ICD Between ECS and Version-0 System for Interoperability.

2.2
ESDT and Product Specification

2.2.1
ESDT Specification

Tables 2-2 through 2-7 specify the collection and granule level metadata that is populated for the ECSMETC, ECSMETG, and ECSMETV data collections.

Table 2-2. ECSMETC Collection Level Metadata  TC  "Table 2-1. Title Style Example " \l 1 
	Attribute Name
	Data Type
	Description

	LongName
	                varchar(85)
	Long name for this ESDT.  Is set to “ECS bulk collection-level metadata in XML format”.

	ShortName
	char(8)
	Short name for this ESDT.  Is set to “ECSMETC”.

	VersionID
	tinyint
	Version identifier for this ESDT.  Integer between 1 and 255.


Table 2-3. ECSMETC Granule Level Metadata  TC  "Table 2-1. Title Style Example " \l 1 
	Attribute Name
	Data Type
	Description

	GroupId
	                char(4)
	Group Identifier of this product (see Table 2-1)

	RangeBeginningDate
	                datetime
	Start date for the period covered by this product.

	RangeEndingTime
	                datetime
	End date for the period covered by this product.


Table 2-4. ECSMETG Collection Level Metadata  TC  "Table 2-1. Title Style Example " \l 1 
	Attribute Name
	Data Type
	Description

	LongName
	                varchar(85)
	Long name for this ESDT.  Is set to “ECS bulk granule-level metadata in XML format”.

	ShortName
	char(8)
	Short name for this ESDT.  Is set to “ECSMETG”.

	VersionID
	tinyint
	Version identifier for this ESDT.  Integer between 1 and 255.


Table 2-5. ECSMETG Granule Level Metadata  TC  "Table 2-1. Title Style Example " \l 1 
	Attribute Name
	Data Type
	Description

	GroupId
	                char(4)
	Group Identifier of this product (see Table 2-1)

	RangeBeginningDate
	                datetime
	Start date for the period covered by this product.

	RangeEndingTime
	                datetime
	End date for the period covered by this product.


Table 2-6. ECSMETV Collection Level Metadata  TC  "Table 2-1. Title Style Example " \l 1 
	Attribute Name
	Data Type
	Description

	LongName
	                varchar(85)
	Long name for this ESDT.  Is set to “ECS bulk valids metadata in XML format”.

	ShortName
	char(8)
	Short name for this ESDT.  Is set to “ECSMETV”.

	VersionID
	tinyint
	Version identifier for this ESDT.  Integer between 1 and 255.


Table 2-7. ECSMETV Granule Level Metadata  TC  "Table 2-1. Title Style Example " \l 1 
	Attribute Name
	Data Type
	Description

	RangeBeginningDate
	                datetime
	Start date for the period covered by this product.

	RangeEndingTime
	                datetime
	End date for the period covered by this product.


2.2.2
Product Specification

Each ECSMETC, ECSMETG, and ECSMETV products consist of a single XML file.  The XML is generated using a DTD specified in Appendix A.

The file name of each product is 30 characters including the file extension.  It has the following form:


ssstggggaaaabbbccccdddnnmm.XML

The components of the file name are specified in Table 2-8.

Table 2-8. ECSMET File Name Components

	Component
	Description

	sss
	Three character site identifier.  For ECS sites, the identifiers are EDC, GFC, LRC, and NDC.

	t
	File type indicator.  Valid values are "C" if this file stores collection-level metadata, "G" if this file stores granule-level metadata, and "V" if this file stores valids metadata.

	gggg
	For ECSMETC and ECSMETG products, this is a four character GroupId (see Table 2-1).  For ECSMETV products, this value is set to "VALD".

	aaaa
	Four digit year of the beginning range of the data in the product.  Valid values are 1999 to 9999.

	bbb
	Three digit day of year of the beginning range of the data in the product.  Valid values are 001 to 366.

	cccc
	Four digit year of the ending range of the data in the product.  Valid values are 1999 to 9999.

	ddd
	Three digit day of year of the beginning range of the data in the product.  Valid values are 001 to 366.

	nn
	Two digit segment number.  Valid values are 01 to 99.  If the size of an individual product is larger than the maximum file size (2 GB), the BGMT will break the file into segments.  The segment number is incremented by one for each additional file segment.

	mm
	Two digit maximum segment number.  Valid values are 01 to 99.  If the size of an individual product is larger than the maximum file size (2 GB), the BGMT will break the file into segments.  The maximum segment number indicates the last segment for this product.


For example, EDCGMOLT200009920000990101.XML would be the file name for the granule-level metadata related to MODIS Land products stored at the EDC DAAC.  The metadata contained in the file was inserted, updated, and/or deleted on the 99th day of the year 2000.  This is file segment one of one.

2.2.3
Sizing Estimates

ECSMETC products produced per day will depend on the frequency of ESDT inserts, updates, and deletes.  This activity is expected to happen infrequently.  Changes to ECS valid information is expected to happen infrequently, as well.  Thus, the number of ECSMETG products that are generated per day will drive metadata volume. 

The size of the granule-level metadata in an ECSMETG product varies depending on how many core attributes are populated for each granule and how many product-specific attributes (PSAs) a granule contains.  The average size of the granule metadata in XML format is 5 KB (TBR).  During Release 6A, it is estimated that the total number of granules inserted per day across all ECS sites will be approximately 26,500.  The total number of granules deleted per day across all ECS sites will be approximately 12,300.  However, only a small amount of metadata is generated for deleted granules.  It is expected that the number of granules updated later than one day after they are inserted will be small.  

Thus, the average volume of metadata produced per day in XML format is approximately 26,500 * .005 MB = 133 MB.  The number of ECSMETG products produced per day is equal to the number of groups defined in Table 2-1.

2.4
Running BGMT

2.4.1
Product Generation Rules

The following rules apply to determining if collection-level metadata for a given ESDT version is included in an ECSMETC product:

1. The ESDT version must be defined in the list of target ESDT versions contained in the "groups" configuration file (see Section 2.4.2).

2. The collection-level metadata for the target ESDT version data collection must have either an insert date or a last update date that falls within the target date range.

3. Collection-level metadata is generated only once, even if the ESDT version was both inserted and updated within the target date range.

The following rules apply to determining if granules from a given ESDT version are included in an ECSMETG product:

1. The ESDT version must be defined in the list of target ESDT versions contained in the "groups" configuration file (see Section 2.4.2).

2. One or more granules in the target ESDT version data collection must have either an insert date or a last update date or a delete date that falls within the target date range.

3. Granule metadata is generated only once for a qualifying granule, even if the granule is both inserted and updated within the target date range.

4. If a granule is both inserted and deleted within the target date range then the granule is considered to not qualify.

5. If a granule is deleted within the target date range then only the granule identifier and delete time are included in the generated metadata.

The following rules apply to determining if an ECSMETV product is generated for the target date range:

1. If one or more ECSMETC products were generated for the target date range then the current valids information will be generated as a single ECSMETV product.

2.4.2
Command Line Options

BGMT is invoked from the Unix command line.  Table 2-9 specifies the options syntax.

Table 2-9.  BGMT Options Syntax

	Result
	Command
	Parameters

	Set the mode in which the tool will run.  This command is required.  
	-mode
	[OPS | TS1 | TS2]

	Specify the filename that contains the association of ESDT versions to groups.
	-groups
	[file-name]

	Specify the starting and ending date of a range of days to process.  The range is inclusive.  The date format is YYYYDDD where YYYY is the four digit year and DDD is a three character Day of Year with leading zeros.
	-date-range
	[start-date] [end-date]

	Specify that the previous day should be processed.
	-previous
	


2.4.3
Guidelines for Running BGMT

Starting with Release 6A the Science Data Server will provide a granule deletion utility.  This utility will enable the operator to delete granules from data collections.  Granules are first logically deleted (i.e., marked for deletion).  After a DAAC determined period of time, the granules will then be physically deleted from both the Science Data Server inventory database and the archive.  In order to guarantee that granule deletions are captured by BGMT, DAAC personnel must ensure BGMT is executed after granules are logically deleted and before they are physically deleted.  

3.  Bulk Browse Generation Process

3.1
Overview

The Bulk Browse Generator Tool (BBGT) will package references to all browse products inserted, updated, or deleted within a specified time period into a single ECS product that can be ordered and distributed via normal ECS search and order mechanisms. A new ESDT is introduced to store these products.  The ESDT has a custom acquire service that will convert the browse product references into actual browse products during distribution.  Section 3.2 describes the new ESDT.  Section 3.3 describes the operations concept for creating bulk browse products. Section 3.4 describes how browse products are generated during distribution. Section 3.5 describes how value-added providers can access bulk browse products.  Section 3.6 discusses how to relate science granules to browse granules and Section 3.7 describes how to run the BBGT.

3.2
New ESDT and Product Specification

A new ESDT, called ECSBBR, will store the bulk browse products.  Tables 3-1 and 3-2 describe the collection and granule-level metadata for this ESDT.

Table 3-1. ECSBBR Collection Level Metadata  TC  "Table 2-1. Title Style Example " \l 1 
	Attribute Name
	Data Type
	Description

	LongName
	                varchar(85)
	Long name for this ESDT.  Is set to “ECS bulk browse data”.

	ShortName
	char(8)
	Short name for this ESDT.  Is set to “ECSBBR”.

	VersionID
	tinyint
	Version identifier for this ESDT.  Integer between 1 and 255.


Table 3-2. ECSBBR Granule Level Metadata  TC  "Table 2-1. Title Style Example " \l 1 
	Attribute Name
	Data Type
	Description

	RangeBeginningDate
	                datetime
	Start date for the period covered by this product.

	RangeEndingTime
	                datetime
	End date for the period covered by this product.


Each ECSBBR product consist of a single XML file, called the Browse Reference File (BRF).  This file contains a set of browse granule pointer, file name pairs that map a given browse granule pointer to the name of the file containing the corresponding browse product.  The XML is generated using the DTD specified in Appendix A.5.

The file name of each BRF is 22 characters including the file extension.  It has the following form:

ssstaaaabbbccccddd.XML

The components of the file name are specified in Table 5-3.

Table 3-3. BRF File Name Components

	Component
	Description

	sss
	Three character site identifier.  For ECS sites, the identifiers are EDC, GFC, LRC, and NDC.

	t
	File type indicator.  Valid value is "B" for browse.

	aaaa
	Four digit year of the beginning range of the data in the product.  Valid values are 1999 to 9999.

	bbb
	Three digit day of year of the beginning range of the data in the product.  Valid values are 001 to 366.

	cccc
	Four digit year of the ending range of the data in the product.  Valid values are 1999 to 9999.

	ddd
	Three digit day of year of the beginning range of the data in the product.  Valid values are 001 to 366.


For example, EDCB20000992000099.XML would be the file name for the bulk browse products stored at the EDC DAAC.  The metadata contained in the file was inserted, updated, and/or deleted on the 99th day of the year 2000.

3.3
Bulk Browse Generation Operations Concept

The operations concept is specified in four scenarios.  The first scenario covers setting up the BBGT.  The second scenario describes how to use the BBGT in normal operations.  The third scenario describes how to generate bulk browse products for existing data and the fourth scenario describes how the tool is used in recovery situations.

3.3.1
Setup Process for Bulk Browse Generation

The following steps must be performed prior to initiating bulk browse generation:

6. DAAC personnel install a new Earth Science Data Type (ESDT), named ECSBBR, that will store products containing references to browse products that were inserted during a specified time period.  

7. DAAC personnel install the ECS Bulk Browse Generator Tool (BBGT) in OPS mode.

8. DAAC personnel configure BBGT to run daily as a cron job.  BBGT input arguments are set to generate bulk browse product references for each browse product that was inserted or updated during the previous day.

3.3.2
Normal Operation of the Bulk Browse Generator Tool (BBGT)

The following events occur on a daily basis during the normal operation of the BBGT.

9. The BBGT is invoked at the specified time each day via a cron job.

10. The BBGT determines the date of the previous day and then executes a series of Sybase stored procedures against the SDSRV inventory database to extract the browse identifiers and associated browse file names for each browse product that was inserted, updated or deleted during the target day.  This information is written to an XML file called the Browse Reference File (BRF). The BRF DTD is specified in Appendix A.5.

11. The Browse Reference File is inserted, as a product, into the ECSBBR data collection setting the value for starting date and ending date of the insert, update, and/or delete activity covered by this file.  In this case, the starting and ending dates are the same since the period covered is a single day.

3.3.3
Bulk Browse Generation for Existing Data

After the BBGT has been setup for normal operation, DAAC personnel must go back and generate ECSBBR products for all of the existing browse granules in the SDSRV inventory database.  The following steps are performed:

12. DAAC personnel invoke the BBGT and set a date range to be processed.  Note that because some DAACs will have over a year's worth of operational data, all existing granules should not be processed at once.  For bulk browse products, it is suggested that DAAC personnel invoke BBGT to process one week or one month of browse granules at a time.

13. For each day in the date range, the BBGT performs steps 2 and 3 as defined in Section 3.3.2.

14. Step 1 is repeated by DAAC personnel until all existing browse granules in the SDSRV inventory database have been converted.

3.3.4
Using BBGT in Recovery Situations

Occasionally, the cron job that automatically executes the BBGT will fail to operate on a daily basis.  This may happen due to a variety of reasons including software failure, hardware failure, or changes in DAAC operational priorities.  When this happens, it is necessary for DAAC personnel to manually invoke the tool to generate ECSBBR products for all days that were missed.  This is accomplished by following the steps specified in Section 3.3.3.

3.4
Bulk Browse Distribution Operations Concept

The ECSBBR ESDT has a custom acquire service that operates as follows:

15. For each granule specified in the ECSBBR acquire request, the custom acquire service calls STMGT to create a staging disk and retrieve the BRF associated with the granule.

16. The BRF is read and for each browse granule identifier contained in the file, the browse product is added to the distribution request as if it were another file in a multi-file granule.  No browse metadata files are created.

17. After all granules have been processed, SDSRV passes the distribution request to DDIST.

18. DDIST retrieves the BRF corresponding to each granule in the acquire request, as well as, all browse products referenced in each BRF and distributes them via the method specified in the acquire request.

3.5
Value-Added Provider Access to Bulk Browse Products

ECSBBR products can be accessed using any of the standard ECS search and order methods specified in Section 2.1.7.

3.6
Relating Browse Pointers to Browse Files

Value-added providers can use the Browse Reference File (BRF) to relate science granules to browse granules and browse granules to browse product file names.  The BRF is an XML file whose DTD is specified in Appendix A.5.  The BRF contains a set of browse granule identifier, file name pairs.  Each science granule contains a list of browse granule identifiers (see Appendix A.3) for the browse products that are related to the science granule.  In order to relate science granules to browse granules, the value-added provider matches a browse granule identifier in the science granule with a browse granule identifier in the BRF.  The file name corresponding to the BRF browse granule identifier is the name of the file that contains the actual browse product.

3.7
Running BBGT

3.7.1
Product Generation Rules

The following rules apply to determining if a browse granule is included in an ECSBBR BRF product:

1. The browse granule must have either an insert date or a last update date or a delete date that falls within the target date range.

2. A BRF entry is generated only once for a qualifying browse granule, even if the granule is both inserted and updated within the target date range.

3. If a browse granule is both inserted and deleted within the target date range then the granule is considered to not qualify.

3.7.2
Command Line Options

BBGT is invoked from the Unix command line.  Table 3-4 specifies the options syntax.

Table 3-4.  BBGT Options Syntax

	Result
	Command
	Parameters

	Set the mode in which the tool will run.  This command is required.  
	-mode
	[OPS | TS1 | TS2]

	Specify the starting and ending date of a range of days to process.  The range is inclusive.  The date format is YYYYDDD where YYYY is the four digit year and DDD is a three character Day of Year with leading zeros.
	-date-range
	[start-date] [end-date]

	Specify that the previous day should be processed.
	-previous
	


3.7.3
Guidelines for Running BBGT

Starting with Release 6A the Science Data Server will provide a granule deletion utility.  This utility will enable the operator to delete granules from data collections.  Granules are first logically deleted (i.e., marked for deletion).  After a DAAC determined period of time, the granules will then be physically deleted from both the Science Data Server inventory database and the archive.  In order to guarantee that browse granule deletions are captured by BBGT, DAAC personnel must ensure BBGT is executed after browse granules are logically deleted and before they are physically deleted.  

Appendix A.  Document Type Definitions (DTD's)

A.1
Introduction

Sections A.2 through A.4 specify the DTDs used for generating the external representation of collection-level metadata, granule-level metadata, and valids information.

Following are the reserved characters and entities used in the DTDs. 

'|'

Any element name may appear.

','

Requires element appearance in specified sequence.

'?' 

Makes element optional, but only one may appear. 

'*' 

Allow any number of elements to appear in sequence, even zero. 

'+' 

Requires at least one element to appear; more may appear in sequence.

'(' and ')'
Groups elements.

'#PCDATA' 
The value of the element.

A.2
Collection-Level Metadata DTD

<?xml version="1.0" standalone="yes" encoding="UTF-8"?>

<!ELEMENT CollectionMetaDataFile (DTDVersion, DataCenterId, TemporalCoverage, DefaultPackage, CollectionMetaData)>

<!-- Version identifier of  the DTD used to generate the file -->

<!ELEMENT DTDVersion (#PCDATA)>

<!-- DataCenterId of the site that stores this metadata (e.g., EDC-ECS) -->

<!ELEMENT DataCenterId (#PCDATA)>

<!-- the start and end dates of this MetaDataFile (YYYYDDD) -->

<!ELEMENT TemporalCoverage (StartDate, EndDate)>

<!ELEMENT StartDate (#PCDATA)>

<!ELEMENT EndDate (#PCDATA)>

<!-- Default Packaging Information will apply to every data collection unless over written in the collection-level metadata -->

<!ELEMENT DefaultPackage (MediaType, MediaFormat, MediaParameters*, ProductionHistoryOptionName, AncillaryDataOptionName, NativeGranuleOptionName)+>

<!ELEMENT MediaType (#PCDATA)>

<!ELEMENT MediaFormat (#PCDATA)>

<!ELEMENT MediaParameters (ParameterName, ParameterType, ParameterSequence)+>

<!ELEMENT ParameterName (#PCDATA)>

<!ELEMENT ParameterType (#PCDATA)>

<!ELEMENT ParameterSequence (#PCDATA)>

<!ELEMENT ProductionHistoryOptionName (#PCDATA)>

<!ELEMENT AncillaryDataOptionName (#PCDATA)>

<!ELEMENT NativeGranuleOptionName (#PCDATA)>

<!ELEMENT CollectionMetaData (ShortName, VersionId, InsertTime, LastUpdate?, LongName, CollectionDescription, RevisionDate?, SuggestedUsage1?, SuggestedUsage2?, ProcessingCenter?, ProcessingLevelId?, ProcessingLevelDescription?, ArchiveCenter, VersionDescription, CitationforExternalPublication?, CollectionState?, MaintenanceandUpdateFrequency, AccessConstraints?, CollectionPackage?, Spatial?, Temporal?, Contact?, DisciplineTopicParameters?, Platform?, StorageMedium*, AdditionalAttributes?, BrowseProduct?, SpatialKeyword*, TemporalKeyword*, CSDTDescription*, Locality*, CollReview*, CollectionAssociation*, AnalysisSource*, Campaign*, AlgorithmPackage*)+>

<!ELEMENT ShortName (#PCDATA)>

<!ELEMENT VersionId (#PCDATA)>

<!ELEMENT InsertTime (#PCDATA)>

<!ELEMENT LastUpdate (#PCDATA)>

<!ELEMENT LongName (#PCDATA)> 

<!ELEMENT CollectionDescription (#PCDATA)>

<!ELEMENT RevisionDate (#PCDATA)>

<!ELEMENT SuggestedUsage1 (#PCDATA)>

<!ELEMENT SuggestedUsage2 (#PCDATA)>

<!ELEMENT ProcessingCenter (#PCDATA)>

<!ELEMENT ProcessingLevelId (#PCDATA)>

<!ELEMENT ProcessingLevelDescription (#PCDATA)>

<!ELEMENT ArchiveCenter (#PCDATA)>

<!ELEMENT VersionDescription (#PCDATA)>

<!ELEMENT CitationforExternalPublication (#PCDATA)>

<!ELEMENT CollectionState (#PCDATA)>

<!ELEMENT MaintenanceandUpdateFrequency (#PCDATA)>

<!ELEMENT AccessConstraints (#PCDATA)>

<!ELEMENT CollectionPackage (MediaType, MediaFormat, MediaParameters*, ProductionHistoryOptionName, AncillaryDataOptionName, NativeGranuleOptionName, EstimatedCost)+>

<!ELEMENT EstimatedCost (#PCDATA)>

<!ELEMENT Spatial (SpatialCoverageType, ((HorizontalSpatialDomain | VerticalSpatialDomain) | (HorizontalSpatialDomain, VerticalSpatialDomain)))>

<!ELEMENT SpatialCoverageType (#PCDATA)>

<!ELEMENT HorizontalSpatialDomain

(ZoneIdentifier, (Point | Circle | BoundingRectangle | GPolygon))>

<!ELEMENT ZoneIdentifier (#PCDATA)>

<!ELEMENT Point (PointLongitude, PointLatitude)>

<!ELEMENT PointLongitude (#PCDATA)>

<!ELEMENT PointLatitude (#PCDATA)>

<!ELEMENT Circle (CenterLatitude, CenterLongitude, Radius)>

<!ELEMENT CenterLatitude (#PCDATA)>

<!ELEMENT CenterLongitude (#PCDATA)>

<!ELEMENT Radius (#PCDATA)>

<!ELEMENT BoundingRectangle (WestBoundingCoordinate, NorthBoundingCoordinate, EastBoundingCoordinate, SouthBoundingCoordinate)>

<!ELEMENT WestBoundingCoordinate (#PCDATA)>

<!ELEMENT NorthBoundingCoordinate (#PCDATA)>

<!ELEMENT EastBoundingCoordinate (#PCDATA)>

<!ELEMENT SouthBoundingCoordinate (#PCDATA)>

<!ELEMENT GPolygon (Boundary, ExclusiveZone?)>

<!ELEMENT ExclusiveZone (Boundary)+>

<!ELEMENT Boundary (Point,Point,Point,Point*)>

<!ELEMENT VerticalSpatialDomain (VerticalSpatialDomainType, VerticalSpatialDomainValue)+>

<!ELEMENT VerticalSpatialDomainType (#PCDATA)>

<!ELEMENT VerticalSpatialDomainValue (#PCDATA)>

<!ELEMENT Temporal (TimeType, DateType, TemporalRangeType, PrecisionofSeconds, EndsatPresentFlag, (RangeDateTime+ | SingleDateTime+))>

<!ELEMENT TimeType (#PCDATA)>

<!ELEMENT DateType (#PCDATA)>

<!ELEMENT TemporalRangeType (#PCDATA)>

<!ELEMENT PrecisionofSeconds (#PCDATA)>

<!ELEMENT EndsatPresentFlag (#PCDATA)>

<!ELEMENT RangeDateTime (RangeBeginningDate, RangeBeginningTime, RangeEndingDate, RangeEndingTime)>

<!ELEMENT RangeBeginningDate (#PCDATA)>

<!ELEMENT RangeBeginningTime (#PCDATA)>

<!ELEMENT RangeEndingDate (#PCDATA)>

<!ELEMENT RangeEndingTime (#PCDATA)>

<!ELEMENT SingleDateTime (CalendarDate, TimeofDay)>

<!ELEMENT CalendarDate (#PCDATA)>

<!ELEMENT TimeofDay (#PCDATA)>

<!ELEMENT Contact (Role, HoursOfService?, ContactInstructions?, ContactOrganizationName, ContactOrganizationAddress*, OrganizationTelephone*, OrganizationEmail*, ContactPersons*)+>

<!ELEMENT Role (#PCDATA)>

<!ELEMENT HoursOfService (#PCDATA)>

<!ELEMENT ContactInstructions (#PCDATA)>

<!ELEMENT ContactOrganizationName (#PCDATA)>

<!ELEMENT ContactOrganizationAddress (StreetAddress, City, StateProvince, PostalCode, Country)>

<!ELEMENT StreetAddress (#PCDATA)>

<!ELEMENT City (#PCDATA)>

<!ELEMENT StateProvince (#PCDATA)>

<!ELEMENT PostalCode (#PCDATA)>

<!ELEMENT Country (#PCDATA)>

<!ELEMENT OrganizationTelephone (TelephoneNumber, TelephoneType)>

<!ELEMENT TelephoneNumber (#PCDATA)>

<!ELEMENT TelephoneType (#PCDATA)>

<!ELEMENT OrganizationEmail (ElectronicMailAddress)>

<!ELEMENT ElectronicMailAddress (#PCDATA)>

<!ELEMENT ContactPersons (ContactFirstName, ContactMiddleName?, ContactLastName, ContactJobPosition?)>

<!ELEMENT ContactFirstName (#PCDATA)>

<!ELEMENT ContactMiddleName (#PCDATA)>

<!ELEMENT ContactLastName (#PCDATA)>

<!ELEMENT ContactJobPosition (#PCDATA)>

<!ELEMENT DisciplineTopicParameters (DisciplineKeyword, TopicKeyword, TermKeyword, VariableKeyword?, ECSParameterKeyword*)+>

<!ELEMENT DisciplineKeyword (#PCDATA)>

<!ELEMENT TopicKeyword (#PCDATA)>

<!ELEMENT TermKeyword (#PCDATA)>

<!ELEMENT VariableKeyword (#PCDATA)>

<!ELEMENT ECSParameterKeyword (#PCDATA)>

<!ELEMENT Platform (PlatformShortName, PlatformLongName, PlatformType, PlatformCharacteristic*, Instrument*)>

<!ELEMENT PlatformShortName (#PCDATA)>

<!ELEMENT PlatformLongName (#PCDATA)>

<!ELEMENT PlatformType (#PCDATA)>

<!ELEMENT PlatformCharacteristic (PlatformCharacteristicName, PlatformCharacteristicDescription, PlatformCharacteristicDataType, PlatformCharacteristicUnit, PlatformCharacteristicValue)>

<!ELEMENT PlatformCharacteristicName (#PCDATA)>

<!ELEMENT PlatformCharacteristicDescription (#PCDATA)>

<!ELEMENT PlatformCharacteristicDataType (#PCDATA)>

<!ELEMENT PlatformCharacteristicUnit (#PCDATA)>

<!ELEMENT PlatformCharacteristicValue (#PCDATA)>

<!ELEMENT Instrument (InstrumentShortName, InstrumentLongName?, InstrumentTechnique?, NumberOfSensors?, InstrumentCharacteristic*, Sensor*, OperationMode*)>

<!ELEMENT InstrumentShortName (#PCDATA)>

<!ELEMENT InstrumentLongName (#PCDATA)>

<!ELEMENT InstrumentTechnique (#PCDATA)>

<!ELEMENT NumberOfSensors (#PCDATA)>

<!ELEMENT InstrumentCharacteristic (InstrumentCharacteristicName, InstrumentCharacteristicDescription, InstrumentCharacteristicDataType, InstrumentCharacteristicUnit, InstrumentCharacteristicValue)>

<!ELEMENT InstrumentCharacteristicName (#PCDATA)>

<!ELEMENT InstrumentCharacteristicDescription (#PCDATA)>

<!ELEMENT InstrumentCharacteristicDataType (#PCDATA)>

<!ELEMENT InstrumentCharacteristicUnit (#PCDATA)>

<!ELEMENT InstrumentCharacteristicValue (#PCDATA)>

<!ELEMENT Sensor (SensorShortName, SensorLongName?, SensorTechnique?, SensorCharacteristic*)>

<!ELEMENT SensorShortName (#PCDATA)>

<!ELEMENT SensorLongName (#PCDATA)>

<!ELEMENT SensorTechnique (#PCDATA)>

<!ELEMENT SensorCharacteristic (SensorCharacteristicName, SensorCharacteristicDescription, SensorCharacteristicDataType, SensorCharacteristicUnit?, SensorCharacteristicValue)>

<!ELEMENT SensorCharacteristicName (#PCDATA)>

<!ELEMENT SensorCharacteristicDescription (#PCDATA)>

<!ELEMENT SensorCharacteristicDataType (#PCDATA)>

<!ELEMENT SensorCharacteristicUnit (#PCDATA)>

<!ELEMENT SensorCharacteristicValue (#PCDATA)>

<!ELEMENT OperationMode (#PCDATA)>

<!ELEMENT StorageMedium (#PCDATA)>

<!ELEMENT AdditionalAttributes (AdditionalAttributeDataType, AdditionalAttributeDescription, AdditionalAttributeName, MeasurementResolution?, ParameterRangeBegin?, ParameterRangeEnd?, ParameterUnitsOfMeasure?, ParameterValueAccuracy?, ValueAccuracyExplanation?)*>

<!ELEMENT AdditionalAttributeDataType (#PCDATA)>

<!ELEMENT AdditionalAttributeDescription (#PCDATA)>

<!ELEMENT AdditionalAttributeName (#PCDATA)>

<!ELEMENT MeasurementResolution (#PCDATA)>

<!ELEMENT ParameterRangeBegin (#PCDATA)>

<!ELEMENT ParameterRangeEnd (#PCDATA)>

<!ELEMENT ParameterUnitsOfMeasure (#PCDATA)>

<!ELEMENT ParameterValueAccuracy (#PCDATA)>

<!ELEMENT ValueAccuracyExplanation (#PCDATA)>

<!-- List of browse granules that are related to this collection -->
<!ELEMENT BrowseProduct (BrowseGranuleId*)>

<!ELEMENT BrowseGranuleId (#PCDATA)>

<!ELEMENT SpatialKeyword (#PCDATA)>

<!ELEMENT TemporalKeyword (#PCDATA)>

<!ELEMENT CSDTDescription (PrimaryCSDT, Implementation?, CSDTComments?, IndirectReference?)>

<!ELEMENT PrimaryCSDT (#PCDATA)>

<!ELEMENT Implementation (#PCDATA)>

<!ELEMENT CSDTComments (#PCDATA)>

<!ELEMENT IndirectReference (#PCDATA)>

<!ELEMENT Locality (LocalityType, LocalityDescription?)>

<!ELEMENT LocalityType (#PCDATA)>

<!ELEMENT LocalityDescription (#PCDATA)>

<!ELEMENT CollReview (ScienceReviewDate, ScienceReviewStatus, FutureReviewDate?)>

<!ELEMENT ScienceReviewDate (#PCDATA)>

<!ELEMENT ScienceReviewStatus (#PCDATA)>

<!ELEMENT FutureReviewDate (#PCDATA)>

<!ELEMENT CollectionAssociation (AssociatedShortName, AssociatedVersionId, CollectionType, CollectionUse1?, CollectionUse2?)>

<!ELEMENT AssociatedShortName (#PCDATA)>

<!ELEMENT AssociatedVersionId (#PCDATA)>

<!ELEMENT CollectionType (#PCDATA)>

<!ELEMENT CollectionUse1 (#PCDATA)>

<!ELEMENT CollectionUse2 (#PCDATA)>

<!ELEMENT AnalysisSource (AnalysisType, AnalysisShortName, AnalysisLongName?, AnalysisTechnique?)>

<!ELEMENT AnalysisType (#PCDATA)>

<!ELEMENT AnalysisShortName (#PCDATA)>

<!ELEMENT AnalysisLongName (#PCDATA)>

<!ELEMENT AnalysisTechnique (#PCDATA)>

<!ELEMENT Campaign (CampaignShortName, CampaignLongName?, CampaignStartDate?, CampaignEndDate?)>

<!ELEMENT CampaignShortName (#PCDATA)>

<!ELEMENT CampaignLongName (#PCDATA)>

<!ELEMENT CampaignStartDate (#PCDATA)>

<!ELEMENT CampaignEndDate (#PCDATA)>

<!ELEMENT AlgorithmPackage (AlgorithmPackageName, AlgorithmPackageVersion, AlgorithmPackageMaturityCode, AlgorithmPackageAcceptDate, DeliveryPurpose, PGEName, PGEVersion, PGEIdentifier, PGEFunction, PGEDateLastModified, SWVersion, SWDateLastModified, SSAPComponent*)>

<!ELEMENT AlgorithmPackageName (#PCDATA)>

<!ELEMENT AlgorithmPackageVersion (#PCDATA)>

<!ELEMENT AlgorithmPackageMaturityCode (#PCDATA)>

<!ELEMENT AlgorithmPackageAcceptDate (#PCDATA)>

<!ELEMENT DeliveryPurpose (#PCDATA)>

<!ELEMENT PGEName (#PCDATA)>

<!ELEMENT PGEVersion (#PCDATA)>

<!ELEMENT PGEIdentifier (#PCDATA)>

<!ELEMENT PGEFunction (#PCDATA)>

<!ELEMENT PGEDateLastModified (#PCDATA)>

<!ELEMENT SWVersion (#PCDATA)>

<!ELEMENT SWDateLastModified (#PCDATA)>

<!ELEMENT SSAPComponent (ComponentType, ComponentName, SSAPAlgorithmPackageName, SSAPInsertDate)>

<!ELEMENT ComponentType (#PCDATA)>

<!ELEMENT ComponentName (#PCDATA)>

<!ELEMENT SSAPAlgorithmPackageName (#PCDATA)>

<!ELEMENT SSAPInsertDate (#PCDATA)>

A.3
Granule-Level Metadata DTD

<?xml version="1.0" standalone="yes" encoding="UTF-8"?>

<!ELEMENT GranuleMetaDataFile (DTDVersion, DataCenterId, TemporalCoverage,  (GranuleURMetaData)*)>

<!-- Version identifier of  the DTD used to generate the file -->

<!ELEMENT DTDVersion (#PCDATA)>

<!-- DataCenterId of the site that stores this metadata (e.g., EDC-ECS) -->

<!ELEMENT DataCenterId (#PCDATA)>

<!-- the start and end dates of this MetaDataFile (YYYYDDD) -->

<!ELEMENT TemporalCoverage (StartDate, EndDate)>

<!ELEMENT StartDate (#PCDATA)>

<!ELEMENT EndDate (#PCDATA)>
<!ELEMENT GranuleURMetaData

(GranuleUR, DbID, InsertTime, LastUpdate, DeleteTime, CollectionMetaData, (ECSDataGranule | PGEVersionClass | RangeDateTime | SingleDateTime | SpatialDomainContainer | OrbitCalculatedSpatialDomain | MeasuredParameter | ProcessingQA | StorageMediumClass | Review | SensorCharacteristic | AssociatedPlatformInstrumentSensor | AnalysisSource | Campaign | PSAs | InputGranule | BrowseProduct | PHProduct | QAProduct)+)>

<!ELEMENT GranuleUR (#PCDATA)>

<!ELEMENT DbID (#PCDATA)>

<!ELEMENT InsertTime (#PCDATA)>

<!ELEMENT LastUpdate (#PCDATA)>

<!ELEMENT DeleteTime (#PCDATA)>

<!ELEMENT CollectionMetaData ((ShortName|VersionID)+)>

<!ELEMENT ShortName (#PCDATA)>

<!ELEMENT VersionID (#PCDATA)>

<!ELEMENT ECSDataGranule

(SizeMBECSDataGranule|ReprocessingPlanned|ReprocessingActual|LocalGranuleID|DayNightFlag|ProductionDateTime|LocalVersionID)+>

<!ELEMENT SizeMBECSDataGranule (#PCDATA)>

<!ELEMENT ReprocessingPlanned (#PCDATA)>

<!ELEMENT ReprocessingActual (#PCDATA)>

<!ELEMENT LocalGranuleID (#PCDATA)>

<!ELEMENT DayNightFlag (#PCDATA)>

<!ELEMENT ProductionDateTime (#PCDATA)>

<!ELEMENT LocalVersionID (#PCDATA)>

<!ELEMENT PGEVersionClass (PGEVersion)>

<!ELEMENT PGEVersion (#PCDATA)>

<!ELEMENT RangeDateTime

(RangeEndingTime|RangeEndingDate|RangeBeginningTime|RangeBeginningDate)+>

<!ELEMENT RangeEndingTime (#PCDATA)>

<!ELEMENT RangeEndingDate (#PCDATA)>

<!ELEMENT RangeBeginningTime (#PCDATA)>

<!ELEMENT RangeBeginningDate (#PCDATA)>

<!ELEMENT SingleDateTime (TimeofDay|CalendarDate)+>

<!ELEMENT TimeofDay (#PCDATA)>

<!ELEMENT CalendarDate (#PCDATA)>

<!ELEMENT SpatialDomainContainer

(GranuleLocality|VerticalSpatialDomain|HorizontalSpatialDomainContainer)+>

<!ELEMENT GranuleLocality (LocalityValue)+>

<!ELEMENT LocalityValue (#PCDATA)>

<!ELEMENT VerticalSpatialDomain (VerticalSpatialDomainContainer)+>

<!ELEMENT VerticalSpatialDomainContainer

(VerticalSpatialDomainType|VerticalSpatialDomainValue)+>

<!ELEMENT VerticalSpatialDomainType (#PCDATA)>

<!ELEMENT VerticalSpatialDomainValue (#PCDATA)>

<!ELEMENT HorizontalSpatialDomainContainer

(ZoneIdentifierClass|Point|Circle|BoundingRectangle|GPolygon)+>

<!ELEMENT ZoneIdentifierClass (ZoneIdentifier)>

<!ELEMENT ZoneIdentifier (#PCDATA)>

<!ELEMENT Circle (CenterLatitude,CenterLongitude,Radius)>

<!ELEMENT CenterLatitude (#PCDATA)>

<!ELEMENT CenterLongitude (#PCDATA)>

<!ELEMENT Radius (#PCDATA)>

<!ELEMENT BoundingRectangle

(WestBoundingCoordinate,NorthBoundingCoordinate,EastBoundingCoordinate,SouthBoundingCoordinate)>

<!ELEMENT WestBoundingCoordinate (#PCDATA)>

<!ELEMENT NorthBoundingCoordinate (#PCDATA)>

<!ELEMENT EastBoundingCoordinate (#PCDATA)>

<!ELEMENT SouthBoundingCoordinate (#PCDATA)>

<!ELEMENT GPolygon (Boundary,ExclusiveZone?)>

<!ELEMENT ExclusiveZone (Boundary)+>

<!ELEMENT Boundary (Point,Point,Point,Point*)>

<!ELEMENT Point (PointLongitude,PointLatitude)>

<!ELEMENT PointLongitude (#PCDATA)>

<!ELEMENT PointLatitude (#PCDATA)>

<!ELEMENT OrbitCalculatedSpatialDomain (OrbitCalculatedSpatialDomainContainer)+>

<!ELEMENT OrbitCalculatedSpatialDomainContainer

(OrbitalModelName|OrbitNumber|StartOrbitNumber|StopOrbitNumber|EquatorCrossingLongitude|EquatorCrossingDate|EquatorCrossingTime)+>

<!ELEMENT OrbitalModelName (#PCDATA)>

<!ELEMENT OrbitNumber (#PCDATA)>

<!ELEMENT StartOrbitNumber (#PCDATA)>

<!ELEMENT StopOrbitNumber (#PCDATA)>

<!ELEMENT EquatorCrossingLongitude (#PCDATA)>

<!ELEMENT EquatorCrossingDate (#PCDATA)>

<!ELEMENT EquatorCrossingTime (#PCDATA)>

<!ELEMENT MeasuredParameter (MeasuredParameterContainer)+>

<!ELEMENT MeasuredParameterContainer (ParameterName|QAStats|QAFlags)+>

<!ELEMENT ParameterName (#PCDATA)>

<!ELEMENT QAStats

(QAPercentMissingData|QAPercentOutofBoundsData|QAPercentInterpolatedData|QAPercentCloudCover)+>

<!ELEMENT QAPercentMissingData (#PCDATA)>

<!ELEMENT QAPercentOutofBoundsData (#PCDATA)>

<!ELEMENT QAPercentInterpolatedData (#PCDATA)>

<!ELEMENT QAPercentCloudCover (#PCDATA)>

<!ELEMENT QAFlags

(AutomaticQualityFlag|AutomaticQualityFlagExplanation|OperationalQualityFlag|OperationalQualityFlagExplanation|ScienceQualityFlag|ScienceQualityFlagExplanation)+>

<!ELEMENT AutomaticQualityFlag (#PCDATA)>

<!ELEMENT AutomaticQualityFlagExplanation (#PCDATA)>

<!ELEMENT OperationalQualityFlag (#PCDATA)>

<!ELEMENT OperationalQualityFlagExplanation (#PCDATA)>

<!ELEMENT ScienceQualityFlag (#PCDATA)>

<!ELEMENT ScienceQualityFlagExplanation (#PCDATA)>

<!ELEMENT ProcessingQA (ProcessingQAContainer)+>

<!ELEMENT ProcessingQAContainer (ProcessingQADescription|ProcessingQAAttribute)+>

<!ELEMENT ProcessingQADescription (#PCDATA)>

<!ELEMENT ProcessingQAAttribute (#PCDATA)>

<!ELEMENT StorageMediumClass (StorageMedium)+>

<!ELEMENT StorageMedium (#PCDATA)>

<!ELEMENT Review (ReviewContainer)+>

<!ELEMENT ReviewContainer (ScienceReviewStatus|ScienceReviewDate|FutureReviewDate)+>

<!ELEMENT ScienceReviewStatus (#PCDATA)>

<!ELEMENT ScienceReviewDate (#PCDATA)>

<!ELEMENT FutureReviewDate (#PCDATA)>

<!ELEMENT SensorCharacteristic (SensorCharacteristicContainer)+>

<!ELEMENT SensorCharacteristicContainer

(SensorCharacteristicName|SensorCharacteristicValue)+>

<!ELEMENT SensorCharacteristicName (#PCDATA)>

<!ELEMENT SensorCharacteristicValue (#PCDATA)>

<!ELEMENT AssociatedPlatformInstrumentSensor (AssociatedPlatformInstrumentSensorContainer)+>

<!ELEMENT AssociatedPlatformInstrumentSensorContainer

(AssociatedPlatformShortName|AssociatedInstrumentShortName|OperationMode|AssociatedSensorShortName)+>

<!ELEMENT AssociatedPlatformShortName (#PCDATA)>

<!ELEMENT AssociatedInstrumentShortName (#PCDATA)>

<!ELEMENT OperationMode (#PCDATA)>

<!ELEMENT AssociatedSensorShortName (#PCDATA)>

<!ELEMENT AnalysisSource (AnalysisType, AnalysisShortName, AnalysisLongName?, AnalysisTechnique?)>

<!ELEMENT AnalysisType (#PCDATA)>

<!ELEMENT AnalysisShortName (#PCDATA)>

<!ELEMENT AnalysisLongName (#PCDATA)>

<!ELEMENT AnalysisTechnique (#PCDATA)>

<!ELEMENT Campaign (CampaignShortName)+>

<!ELEMENT CampaignShortName (#PCDATA)>

<!ELEMENT PSAs (PSA)+>

<!ELEMENT PSA (PSAName?, (PSAValue+)?)>

<!ELEMENT PSAName (#PCDATA)>

<!ELEMENT PSAValue (#PCDATA)>

<!ELEMENT InputGranule (InputPointer)+>

<!ELEMENT InputPointer (#PCDATA)>

<!-- List of browse granules that are related to this granule -->
<!ELEMENT BrowseProduct (BrowseGranuleId*)>

<!ELEMENT BrowseGranuleId (#PCDATA)>

<!-- List of production history granules that are related to this granule -->
<!ELEMENT PHProduct (PHGranuleId*)>

<!ELEMENT PHGranuleId (#PCDATA)>

<!-- List of QA granules that are related to this granule -->
<!ELEMENT QAProduct (QAGranuleId*)>

<!ELEMENT QAGranuleId (#PCDATA)>
A.4
Valids DTD

Note that a listing of current ECS valids may be found at the following URL:  http://ecsinfo.gsfc.nasa.gov/ECS_metadata/core_metadata_model/valids_page.html
<?xml version="1.0" standalone="yes" encoding="UTF-8"?>

<!ELEMENT ValidsFile (DTDVersion, DataCenterId, TemporalCoverage, DictionaryAttribute+, KeywordValids+)>

<!-- Version identifier of the DTD used to generate the file -->

<!ELEMENT DTDVersion (#PCDATA)>

<!-- DataCenterId of the site that stores the metadata (e.g. EDC-ECS) -->

<!ELEMENT DataCenterId (#PCDATA)>

<!-- The start and end dates of this MetaDataFile (YYYYDDD) -->

<!ELEMENT TemporalCoverage (StartDate, EndDate)>

<!ELEMENT StartDate(#PCDATA)>

<!ELEMENT EndDate(#PCDATA)>

<!-- Attributes and their Data Types -->

<!ELEMENT DictionaryAttribute (AttributeID, QualifiedAttrName, Type, Length, RuleText*)>

<!ELEMENT QualifiedAttrName (#PCDATA)>

<!ELEMENT Type (#PCDATA)>

<!ELEMENT Length (#PCDATA)>

<!ELEMENT RuleText (#PCDATA)>

<!-- Keyword Attributes and their Domain Values -->

<!ELEMENT KeywordValids(DisciplineKeyword, TopicKeyword, TermKeyword, VariableKeyword?, ParameterKeyword?)>

<!ELEMENT DisciplineKeyword (#PCDATA)>

<!ELEMENT TopicKeyword (#PCDATA)>

<!ELEMENT TermKeyword (#PCDATA)>

<!ELEMENT VariableKeyword (#PCDATA)>

<!ELEMENT ParameterKeyword (#PCDATA)>
A.5
Browse Reference File DTD

<?xml version="1.0" standalone="yes" encoding="UTF-8"?>

<!ELEMENT BrowseReferenceFile (DTDVersion, DataCenterId, TemporalCoverage, BrowseCrossReference*)>

<!-- Version identifier of  the DTD used to generate the file -->

<!ELEMENT DTDVersion (#PCDATA)>
<!-- DataCenterId of the site that stores this metadata (e.g., EDC-ECS) -->

<!ELEMENT DataCenterId (#PCDATA)>

<!-- the start and end dates of this MetaDataFile (YYYYDDD) -->

<!ELEMENT TemporalCoverage (StartDate, EndDate)>

<!ELEMENT StartDate (#PCDATA)>

<!ELEMENT EndDate (#PCDATA)>

<!ELEMENT BrowseCrossReference(GranuleUR, BrowseGranuleId, InsertTime, LastUpdate?, DeleteTime?, InternalFileName, BrowseDescription?, BrowseSize?)>

<!ELEMENT GranuleUR (#PCDATA)>

<!ELEMENT BrowseGranuleId (#PCDATA)>

<!ELEMENT InsertTime (#PCDATA)>

<!ELEMENT LastUpdate (#PCDATA)>

<!ELEMENT DeleteTime (#PCDATA)>

<!ELEMENT InternalFileName (#PCDATA)>

<!ELEMENT BrowseDescription (#PCDATA)>

<!ELEMENT BrowseSize (#PCDATA)>

Appendix B.  Issues

1. Is packaging metadata into daily files per ESDT the right level of granularity?  This means that there could be over 1,200 metadata files generated per day at GDAAC because of the large number of MODIS ESDTs.

Resolution:  Granule metadata will be grouped by mission and instrument except for MODIS ESDTs which will be grouped by mission and instrument and major discipline (i.e., Ocean, Atmosphere, Land, and Snow & Ice).

2. How should restricted granules be handled?

Resolution:  It is up to the VAP to replicate the ECS restricted granule processing logic.  If the VAP chooses not to do this, then a user may submit an order for a granule that ECS will restrict.

3. Do VAPs want all of the collection level metadata?

Resolution:  All collection level metadata will be generated when the collection is first inserted or is updated.

4. Do VAPs want production history and QA pointers for each science granule?

Resolution:  Production history and QA pointers will be included in the granule-level metadata.

5. Need to add a Level 3 requirement for bulk metadata and browse generation since it will have operational impact at the DAACs.

6. Should a similiar strategy be used for bulk browse data distribution?  For example, a weekly Landsat 7 bulk browse product could be generated that consisted of a tar file of all of the Landsat 7 browse products that were inserted during the week.  It would be approximately 280 * 7 * .15 MB = 294 MB in size and would greatly reduce the number of browse requests that need to be serviced per week.

Resolution:  No, a Bulk Browse Generator Tool (BBGT) will create a list of browse product references for products that were inserted during a target time period.  This list of references, called a Browse Reference File (BRF), will be inserted as a product into a new ECS ESDT.  This ESDT will have a custom acquire service that will take the list of browse references in the BRF and generate a distribution request containing all the referenced browse products.  This way the browse products do not have to be stored twice.

7. There is no way for the BMGT to determine when an ESDT version has been deleted since the collection-level metadata does not contain an effective delete date like the granule-level metadata.

8. There is no way for the BMGT to determine when DAAC personnel version off granules since this process does not change the “lastUpdate” attribute in the granule-level metadata.

9. Consider using an XML-compressor on the files before storing in ECS.  This would likely have a dramatic impact on file size and distribution time.

Resolution:  ECS will archive and distribute XML products in compressed form.

10. There is a delay between when DAAC personnel delete a granule and when the VAP gets the metadata export file that indicates the granule has been deleted.  Thus, there is a window when a VAP user may attempt to order the granule only to find out it’s been deleted.

Abbreviations and Acronyms

ACRIM
Active Cavity Radiometer Irradiance Monitor

AIRS
Atmospheric Infrared Sounder

AMSR
Advanced Microwave Scanning Radiometer

AMSU
Advanced Microwave Sounding Unit

ASTER
Advanced Spaceborne Thermal Emission and Reflection Radiometer

BBGT
Bulk Browse Generator Tool

BMGT
Bulk Metadata Generator Tool

BRF
Browse Reference File

DAAC
Distributed Active Archive Center

DDIST
Data Distribution

DTD
Document Type Definition

ECS
EOSDIS Core System

EDAAC
EDC Distributed Active Archive Center

EDG
EOS Data Gateway

ESD
Engineering Support Directive

ESDT
Earth Science Data Type

ESIP
Earth Science Information Partner

GDAAC
GSFC Distributed Active Archive Center

IIMS
Independent Information Management System

LDAAC
Langley Distributed Active Archive Center

MISR
Mult-angle Imaging SpectroRadiometer

MODIS
Moderate-Resolution Imaging Spectroradiometer

MOPITT
Measurements of Pollution in the Troposhpere

MSU
Microwave Humidity Sounder

NDAAC
NSIDC Distributed Active Archive Center

PSA
Product Specific Attribute

QA
Quality Assurance

RESAC
Regional Earth Science Application Center

SDSRV
Science Data Server

SIPS
Science Information Processing System

STMGT
Storage Management

VAP
Value-Added Provider

XML
Extensible Markup Language

