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External Interface Dependency:
WCS server (post Syn V), WMS Server (post Syn V), Standalone HEG GUI

Subsystem Dependency:
Data Pool, OMS, OWS

Preconditions:

At least one granule is available for each of the new data types in the L4 requirements.

The DOWS Converter Utility is installed in the test environment.

At least one granule is present from a HEGable data set which has multiple fields in the HDFEOS object. 

At least one granule is present from a HEGable swath data set which contains fields with 3 or more dimensions.

At least one granule is present from a HEGable grid data set which contains fields with 3 or more dimensions.

At least one granule from a HEGable data set is present in compressed format, with an associated decompression algorithm.

Differences from Previous Releases:
New data types and new services will be supported by the HEG Converter Tool.   A standardized interface to the HEG Converter executables will be implemented.

The HEG executables will be moved from the x0dps01 Data Pool host to a new HEG host.

Operations Concept:

Background:

The HDF-EOS to GeoTiff (HEG) Conversion Tool was developed as a standalone tool (with its own GUI) during Synergy II (ref: HD_SY_01: HDF-EOS Format Conversion Tool), was integrated into EMD Data Pool Web Access via the HEG Front End during Synergy III (ref: WD_S3_01: HDF-EOS Format Converter Integration with Data Pool), and was integrated with the IONIC Web Coverage Service and Web Mapping Service for the Open GIS Consortium (OGC) prototypes during Synergy IV (ref: WD_S4_06: Earth Science Gateway (ESG) Support Pilot).  

The current HEG Conversion Tool consists of a set of six (6) independent converter executables.   Each executable is called from the command line and is passed a parameter file with a format specific to that executable.   The six converter executables are: 

1) gdtif – which handles reformatting, reprojection, and subsetting of MISR data sets; 

2) resample – which handles reformatting, reprojection, and subsetting of MODIS grid data sets; 
3)  swtif – which handles reformatting, reprojection, and subsetting of  swath data sets; 
4)  subset_stitch_swath – which handles stitching for swath data sets; 
5)  subset_stitch_grid – which handles stitching for grid data sets; and
6)   subsample_grid – which handles subsampling for grid data sets.     
All 6 executables are used by the Standalone HEG.  The Data Pool HEG uses gdtif, resample, and swtif only.    The IONIC WCS/WMS prototype uses resample and swtif.
There is a seventh HEG executable, hegtool, which is currently used by the Data Pool HEG Front End, the Standalone HEG, and the IONIC WCS/WMS prototype prior to calling any of the conversion executables.  The hegtool executable opens HDFEOS data sets and determines which objects are inside the data set and whether these objects are swath or grid.   Hegtool places the object information into a header file. 

Synergy V Enhancements

For Synergy V, the HEG will be enhanced in a number of ways to support new and existing use cases.   

Functional Enhancements

The HEG Converters will be enhanced to add new conversion functionality needed by the OWS components.   In particular, a capability will be added to subset  fields of three or more dimensions within an HDFEOS object into two dimensional fields within a single HDFEOS object.   The Converters will also be enhanced to support restrictions on which output files, of all those possible, to produce for a given conversion request.

Performance Enhancements

Performance of the HEG Converters will be enhanced in Synergy V to support their continued use by the IONIC Web Coverage Service (WCS) and Web Mapping Service (WMS) interfaces (developed as prototypes during Synergy IV) to support OWS services such as WCS GetCoverage.   As the W*S services move from prototype to operational status, rapid turn-around time will become critical for OWS calls to HEG from the WCS and WMS interfaces.    To this end, performance benchmarking will be performed against HEG functionality used by the WCS and WMS interfaces, and performance bottlenecks in the HEG converter executables will be identified and addressed.    HEG performance improvement will also be addressed by the purchase of a new HEG  platform for each DAAC.    The HEG executables will be moved from their current location on the Data Pool host machine to the new HEG host.    (Note that the W*S interfaces will use a tightly coupled installation of the HEG executables on a new OWS host at the DOWS DAAC.)   

Support for New Data Types

A utility which was prototyped under Synergy IV (DOWS Converter Utility) will be deployed at the DOWS DAAC and will use the HEG to pre-convert selected data products from HDF-EOS to GeoTiff format for storage in the DOWS Data Pool (ref: OG_S5_06: Deploy OGC Web Services).   In this context, and to extend the applicability of the W*S interfaces to additional data types, the HEG will be enhanced to support additional data types selected to be served at the DOWS Data Pool site.  Support for these additional data types will include the ability to reformat the data products from HDFEOS to GeoTiff format, the ability to reproject the data products, and the ability to perform spatial subsetting by bounding box.

Standard Interface

A standard interface to the HEG will be developed for use by the DOWS Conversion Utility and by the Order Management Subsystem (OMS), which is taking over the management of HEG orders from the Data Pool Web Access component (see Ticket OD_S5_02 Managing HEG Orders).   It is TBD by Preliminary Design whether Data Pool Web Access will use the standard HEG interface for HEG conversions of a single granule on the Web Access results page.   

The standard HEG interface will not be used by the Standalone HEG GUI nor by the IONIC WCS/WMS in the Synergy V timeframe (the HEG will remain tightly coupled with the IONIC WCS and WMS software during Synergy V), but may be used by these and other clients at some future time.

Development of a standard HEG interface is recommended because it will: 

1) provide a central  point of control through which all requests for HEG conversion services will be channeled; 

2) provide a standardized format for submission of HEG requests from the various clients above; and

3)  position the HEG for future usage by additional clients. 

The HEG interface will be developed as a socket-based server which will provide a synchronous command line interface to the HEG converter executables.   It will support standard input and output request formats, error handling and recovery, request cancellation, concurrency, multiple mode operation, logging, and cleanup of temporary files created by the HEG during conversion processing.

The HEG interface will run on the same host as the HEG converter executables (i.e., on the new HEG platform).

Operational Impact:
The HEG Converter software will be re-hosted from the x0dps01 Data Pool host to a new platform at each DAAC.

Additional data types added to support OGC needs will also be available via the Data Pool HEG.

Transition Approach:

For DAACs which deploy the Data Pool HEG, a database patch will be provided to update the HEG configuration tables (e.g. those tables introduced by the fix for NCR 39806) to support the new data types provided in this Ticket.

Comments:
This Ticket corresponds to SynergyFY2004 SOW section 2.d.a:  Extending the HEG tool to provide value-added services that can be invoked using OGC interface specifications.

Test Direction:  If new data types are to be HEG-enabled in the DAAC Data Pools, they must first be tested against all combinations of format, projection, and subsetting service options which are provided by the HEG Converters, and which are supported by the Data Pool Web Access GUI.    If test results show that a data type cannot be successfully converted to all combinations of format, projection, and subsetting  options supported by the Data Pool Web Access GUI,  install instructions must be given to the labs and DAACS to configure the HEG exceptions tables in the Data Pool database accordingly.

An automated testing script is recommended for the purpose of testing new data types against all HEG conversion combinations.    The script should take an HDFEOS granule as input, and should automatically submit HEG orders for this granule using all valid combinations of format, projection and subsetting options.   Each order’s results must be analyzed for correctness of science content (possibly using a GIS tool to visualize the output file), GeoTiff tags, and internal and external metadata values.

Level 3 Requirement(s):

	
L3 ID
	L3 Text
	Clarification
	Category
	Release
	CCR Num

	DADS0810
	The ECS shall provide tools for subsetting, re-projecting and re-formatting HDF data products.
	
	
	Synergy
	


IRD Requirement(s):

None
Level 4 Requirement(s):

	L4 ID
	L4 Text
	Release
	Criteria x-ref

	
	New Data Types
	
	

	S-HEG-20310
	The HEG Converters shall provide  support for the following MODIS Aqua HDF-EOS data types: 

 a. MYD09A1;

b. MYD11A1; 

c. MYD13A1;

d.MYD13A2; 

e. MYD13Q1.  

Support for these data types must include the ability to:

a. convert from HDF-EOS to GeoTiff format

b. reproject to supported HEG projections

c. subset spatially by bounding box


	SY5
	10, 20, 30, 40, 50

	
	HEG Converter Functionality
	
	

	S-HEG-20325
	The HEG Converters shall support the option to produce only a client-selected subset of all possible output files.  
	SY5
	65

	S-HEG-20330
	The HEG Converters shall support the subsetting of  fields of three or more dimensions within an HDFEOS object into two dimensional fields within a single HDFEOS object.   This support shall be provided for both grid and swath input data sets.
	 SY5
	68, 69

	
	Standard Interface
	
	

	S-HEG-20340
	The HEG CI shall provide a standard  synchronous interface for all HEG conversion requests.
	 SY5
	70, 80

	S-HEG-20350
	The standard HEG interface shall be callable from java and C++ applications.
	 SY5
	70, 80

	S-HEG-20360
	The standard HEG interface shall accept the following input parameters from its clients for a HEG conversion request:

a. Requestor / client name (e.g., OMS, W*S, DOWS Converter)

b. A unique identifier for the request 

c. Input file path and file name (DESIRABLE:  multiple input file names to support stitching)

d. Whether the input file is compressed

e. Decompression algorithm for input file (if applicable)

f. Output file format

g. Output file projection

h. Output file projection parameters (if they were supplied by end user) (TBD by design whether default parameters should be supplied by the client, the interface, or the HEG converter executables)

i. Output file subset type (optional)

j. Output file subsetting parameters (optional) – e.g., bounding rectangle corner coordinates, names of bands

k. Output file directory name

l. Which output files, of all those possible, should be produced (optional; default is all) (TBD by detailed design how this information will be communicated.   Must take into account the non-science files normally produced by the HEG converters, e.g., .tif.met files and ConverterSynopsis.txt files.)
m. Whether all output GeoTiffs produced by the HEG converters should be combined in a single multi-band GeoTiff 

n.  DESIRABLE:  Stitching parameters (optional) (TBD by PDR whether to include this now, even though there are no Syn V use cases)
o.  DESIRABLE: Subsampling parameters (optional) (TBD by PDR whether to include this now, even though there are no Syn V use cases)
p. Whether the client does or does not wish to reconnect to a pre-submitted request if the client goes down while the request is processing

q. Whether to run in debug mode (optional) (NOTE:  a –d (debug) command line option is being added to all HEG converter executables via NCR 40944; if the –d option is used, the HEG will not clean up temporary files at the completion of its conversion operation; if the – d option is NOT used, the HEG WILL clean up temporary files) (TBD by PDR whether this will be a configuration parameter instead of an input parameter from the client)
	 SY5
	60, 65, 70, 80, 85, 86, 87, 110, 115, 125, 126

	S-HEG-20370
	The standard HEG interface shall accept and carry out requests to cancel a HEG service request (i.e., an execution of a HEG converter executable.)   When the request is cancelled, no permanent or temporary output files shall remain.
	SY5
	82

	S-HEG-20380
	The standard HEG interface shall return a completion status code to its clients.  (the set of valid completion codes is TBD by design).
	 SY5
	70, 80

	S-HEG-20390
	The standard HEG interface shall return to its clients the process id of the HEG converter process that was started on behalf of the client’s HEG service request.
	 SY5
	70, 80

	S-HEG-20400
	The standard HEG interface shall return to its clients the names of all output files produced by the HEG converters.
	 SY5
	70

	S-HEG-20410
	The standard HEG interface shall decompress compressed-format input files before making them available to the HEG converters for conversion, using the decompression algorithm provided by the client.    If no decompression algorithm is provided, it is TBD by design whether the standard HEG interface will perform no decompression, or will use standard unix, zip, or gzip decompression algorithms. 

Ref: Ticket DP_S4_07: Support Compression on Data Pool Insert, requirement S-DPL-75135: The HEG Front End shall decompress files which were compressed at insert time before converting them, using the decompression algorithm provided by the DAAC.  If no decompression algorithm is provided, the HEG Front End shall assume that decompression is not necessary.
	SY5
	125, 126

	S-HEG-20420
	The standard HEG interface shall gracefully handle termination of the client-side connection. (TBD by preliminary design whether to continue processing the request and wait for the client to return, or to terminate / cancel the request.   Performance impacts of the design decision shall be considered).
	SY5
	110, 115

	S-HEG-20430
	The standard HEG interface shall be able to gracefully handle resubmission of a request by its client; i.e., resubmission of a request by a client shall not result in file creation errors nor failure to return a completion status to the client.
	 SY5
	120

	S-HEG-20440
	The standard HEG interface shall successfully handle a configurable number of concurrent requests from multiple clients.
	 SY5
	90

	S-HEG-20450
	Different instances of the standard HEG interface shall be able to execute in different EMD operation modes concurrently and independently.
	 SY5
	100

	S-HEG-20460
	The standard HEG interface shall be able to log the following information and/or events at the applicable debug levels (TBD by detailed design which information and/or events should be logged at which debug levels):

a. start up 

b. mode of operation (if applicable)

c. receipt of data conversion request

d. input parameters received from client

e. submission of request to converter

f. process id of converter request

g. command line content for converter request submission

h. content of parameter file sent to converter

i. completion of converter request

j. results of converter request

k. error conditions (input file not found, client no longer communicating, resubmission of request)

l. shut down

All log entries shall be date/time stamped to the nearest millisecond.
	SY5
	70, 80

	S-HEG-20470
	The standard HEG interface shall create the appropriate parameter file and call the appropriate HEG converter executable (i.e, gdtif, swtif, resample, etc.) based on the HDFEOS objects within the input data set and on the requested output conversion options.
	SY5
	70, 80


L4 to L3 Mappings:

	L4 ID
	L3 ID
	CCR Num

	S-HEG-20310
	DADS0810
	

	S-HEG-20325
	DADS0810
	

	S-HEG-20330
	DADS0810
	

	S-HEG-20340
	DADS0810
	

	S-HEG-20350
	DADS0810
	

	S-HEG-20360
	DADS0810
	

	S-HEG-20370
	DADS0810
	

	S-HEG-20380
	DADS0810
	

	S-HEG-20390
	DADS0810
	

	S-HEG-20400
	DADS0810
	

	S-HEG-20410
	DADS0810
	

	S-HEG-20420
	DADS0810
	

	S-HEG-20430
	DADS0810
	

	S-HEG-20440
	DADS0810
	

	S-HEG-20450
	DADS0810
	

	S-HEG-20460
	DADS0810
	

	S-HEG-20470
	DADS0810
	


L4 to IRD Mappings:

None
Design Directive(s):

In order to meet Synergy V cost and schedule constraints, and due to the tight coupling of the  IONIC/HEG integration in the Synergy IV prototype,   backward compatibility of the current HEG parameter file and command line interface must be considered while designing the HEG interface.  Should any design proposal for the HEG interface require a parameter file or HEG command line interface change that  cannot be made in a backward compatible fashion, the HEG development team is to notify the AO who will facilitate a resolution.  

Details of the HEG interface mechanism should be wrapped by client interface objects.  We should assume that the interface mechanism for the HEG service will change as a  HEG service interface architecture is developed that supports the future evolution of our OGC work.

For Synergy V, the HEG interface will be implemented as a sockets interface.

The HEG interface should be kept flexible so that input parameters can easily be added or subtracted.

The HEG interface will not support queueing or throttling of requests (it is assumed that the OMS and DOWS Converter Utility will handle those functions).   

The interface should have no dependency on a database for passing information.   

It has been determined that the HEG interface need not provide processing time estimates to users.

Criteria:

	Criteria Key
	Criteria ID
	Criteria Text
	Type
	L4 xref
	CCR Num

	
	10
	Using a MYD09A1 granule as input, invoke the HEG resample executable to perform each of the conversion operations listed in requirement S-HEG-xxx10.   (The HEG resample executable may be invoked from the command line, from a test driver, or from standard HEG interface).

Verify that the granule is converted successfully in each case.
	FC
	
	

	
	20
	Using a MYD11A1 granule as input, invoke the HEG resample executable to perform each of the conversion operations listed in requirement S-HEG-xxx10.   (The HEG resample executable may be invoked from the command line, from a test driver, or from standard HEG interface).

Verify that the granule is converted successfully in each case.
	FC
	
	

	
	30
	Using a MYD13A1 granule as input, invoke the HEG resample executable to perform each of the conversion operations listed in requirement S-HEG-xxx10.   (The HEG resample executable may be invoked from the command line, from a test driver, or from standard HEG interface).

Verify that the granule is converted successfully in each case.
	FC
	
	

	
	40
	Using a MYD13A2 granule as input, invoke the HEG resample executable to perform each of the conversion operations listed in requirement S-HEG-xxx10.   (The HEG resample executable may be invoked from the command line, from a test driver, or from standard HEG interface).

Verify that the granule is converted successfully in each case.
	FC
	
	

	
	50
	Using a MYD13Q1 granule as input, invoke the HEG resample executable to perform each of the conversion operations listed in requirement S-HEG-xxx10.   (The HEG resample executable may be invoked from the command line, from a test driver, or from standard HEG interface).

Verify that the granule is converted successfully in each case.
	FC
	
	

	
	60
	Using a test driver, submit a request to the HEG interface to convert a granule with multiple HDFEOS fields to a multiband GeoTiff.   Using a GIS Tool (such as ENVI), verify that the granule was converted successfully.
	FC
	
	

	
	65
	Using a test driver or the DOWS Conversion Utility, submit a request to the HEG interface which specifies that some but not all of the output files produced by the HEG converter executables should be written to the output directory.   Verify that:

a. only the client-specified files are written to the output directory

b. all files written to the output directory have the correct content
	FC
	
	

	
	68
	Using a test driver or the command line interface, submit a request to the HEG converters to subset a grid data set containing fields with three or more dimensions, producing a single HDFEOS object with 2 dimensional fields.    Verify that the output product is correct.
	FC
	
	

	
	69
	Using a test driver or the command line interface, submit a request to the HEG converters to subset a swath data set containing fields with three or more dimensions, producing a single HDFEOS object with 2 dimensional fields.    Verify that the output product is correct.
	FC
	
	

	
	70
	Using a C++ test driver or the OMS, submit a request to the HEG interface to convert a granule to GeoTiff format and to reproject the granule to a projection other than its original projection.    Verify that:

a. the HEG interface accepts all required input parameters

b. the parameter file passed to the HEG converter executable is correct

c. the correct HEG converter executable is invoked

d. the HEG interface returns a completion code to the client

e. the HEG interface returns the process id of the HEG converter process to the client

f. the HEG interface returns the names of all output file produced by the HEG converters to the client

g. the HEG interface log file contains all required information
	FC
	
	

	
	80
	Using a java test driver or the DOWS Converter Utility, submit a request to the HEG interface to convert a granule to GeoTiff format.  Verify that:

a. the HEG interface accepts all required input parameters

b. the parameter file passed to the HEG converter executable is correct

c. the correct HEG converter executable is invoked

d. the HEG interface returns a completion code to the client

e. the HEG interface returns the process id of the HEG converter process to the client

f. the HEG interface returns the names of all output file produced by the HEG converters to the client

g. the HEG interface log file contains all required information
	FC
	
	

	
	82
	Using a test driver or the DOWS Converter Utility or the OMS, submit a request to the HEG interface to perform a HEG conversion operation.   While the request is executing, issue a request from the same client to cancel the request.

Verify that:

a. the request is cancelled.

b. No output files are produced in the output directory.

c. Any temporary files produced during the processing of the request have been cleaned up.
	FC
	
	

	
	85
	DESIRABLE:  Submit a request to the HEG interface to stitch at least two granules together.   Verify that:

a. the output product is correct
	FC
	
	

	
	86
	DESIRABLE:  Submit a request to the HEG interface to subsample a granule.   Verify that:

a. the output product is correct
	FC
	
	

	
	87
	Submit a request to the HEG interface in debug mode.    Verify that:

a. the HEG converter executable behaves as appropriate for debug mode (i.e., does not delete temp files)

Submit a request to the HEG interface which is NOT in debug mode.   Verify that:

b. the HEG converter executable behaves as appropriate for non debug mode (i.e., temporary files are cleaned up)
	FC
	
	

	
	90 
	Configure the maximum number of concurrent requests to be handled by the HEG interface to n, where n is at least 10.    Submit n+1 concurrent requests to the HEG interface.    Verify that:

a. the first n requests complete normally

b. no input or output files from one request are overwritten by files from a concurrent request

c. the n+1st request is rejected gracefully.
	FC
	
	

	
	100
	Using test drivers or the OMS or DOWS Converter Utility clients, submit concurrent requests to HEG interfaces running in two separate modes.   Verify that:

a. each request completes normally

b. there is no interference between requests in different modes
	FC
	
	

	
	110
	Using a test driver or the OMS or DOWS Converter Utility, submit a request to the HEG interface, specifying that the client wishes to reconnect to a pre-submitted request if the client goes down while the request is processing.   While the request is being processed, take down the HEG interface client, and then bring it back up   Verify that:

a. the client reconnects to the pre-submitted request

b. the request completion is handled gracefully (per design)


	FC
	
	

	
	115
	Using a test driver or the OMS or DOWS Converter Utility, submit a request to the HEG interface, specifying that the client does not wish to reconnect to a pre-submitted request if the client goes down while the request is processing.   While the request is being processed, take down the HEG interface client, and then bring it back up   Verify that:

a. the client does not reconnect to the pre-submitted request

b. the request completion is handled gracefully (per design)
	FC
	
	

	
	120
	Using a test driver or the OMS or DOWS Converter Utility, submit a request to the HEG interface.   While the request is being processed, resubmit the request using the same client and the same request id.  Verify that:

a. the HEG interface handles the resubmission gracefully


	EC
	
	

	
	125
	Using a test driver or the OMS or DOWS Converter Utility, submit a request to the HEG interface, specifying that the input file is compressed, and providing a path to a decompression algorithm.   Verify that:

a. the HEG interface correctly decompresses the input file

b. the decompressed input file is processed correctly by the HEG Converters
	FC
	


	

	
	126
	Using a test driver or the OMS or DOWS Converter Utility, submit a request to the HEG interface, specifying that the input file is compressed, but not providing a path to a decompression algorithm.   Verify that:

a. the HEG interface correctly handles the input file (per design)

b. the input file is processed correctly by the HEG Converters
	FC
	


	

	
	130
	With the HEG converters running on the new HEG platform, use a test driver or OMS client and the standard HEG interface to submit HEG requests  representing different  combinations of data types (MISR, MODIS grid, ASTER) with GeoTiff conversion, reprojection, and subsetting.   Document the HEG converter processing time for each type of request.

[The results of this benchmark will be provided to the DAACs to assist them in projecting turnaround time for different types of HEG conversion requests.  No specific performance targets are associated with this criterion.]
	PC
	
	

	
	140 
	Use the IONIC WCS and WMS servers to submit GetCoverage and GetMapping requests to the OWS.   Document the HEG converter processing time for each type of request.

[The results of this benchmark will be provided to the DOWS DAAC to assist in projecting turnaround time for W*S requests which are handled using the HEG converters.   No specific performance targets are associated with this criterion.]  
	PC
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