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The primary goals of this cooperative agreement for the period between July 16, 2006 and July 15, 2008 were:

(1) To provide user support for the EOS community in the form of HDF consulting assistance, workshops and training, and documentation. 

(2) To maintain the HDF4 and HDF5 libraries and utilities and provide quality assurance.

a. Maintenance includes making minor feature changes to address EOSDIS requirements; correcting errors; keeping the software, test suites, configurations, and documentation current; and conducting periodic releases of the software.

b. Quality assurance involves upgrading and extending software testing, reviewing and revising documentation, improving the software development process, and strengthening software development standards.

(3) To evolve the HDF5 library and utilities by extending and adapting the HDF5 library to meet evolving functional and high-performance computing requirements demanded by EOSDIS, investigating and implementing promising new technologies to address EOSDIS needs, and continuing to develop the HDF5 Viewer/Editor.

(4) To integrate HDF4 and HDF5 with complementary technologies and application domains; therefore, HDF must operate well with HDF-EOS technologies, which means ensuring that the two technologies perform efficiently together and that the HDF-EOS library and tools use HDF as effectively as possible. Other technologies, such OPeNDAP, netCDF, XML, and GIS can add significant value when effectively integrated with HDF.

(5) To support the transition to NPOESS by addressing questions about how EOSDIS DAACs, SIPs, and others will interoperate with NPOESS systems and by helping groups make the greatest use of NPOESS.  

(6) To support long-term preservation of HDF-EOS and HDF-NPOESS data by continuing to work with the Earth science community on the problems of long-term preservation of the HDF-EOS data, which is stored in the HDF4 and HDF5 formats, and future NPOESS data, which will be stored in the HDF5 format.

The following summaries of research are organized to correspond with the above goals.

(1) To provide user support
Helpdesk support  

About 2,260 requests were received between July 15, 2006 and July 14, 2008.  Ninety-eight percent of requests were addressed within two weeks. Almost 75 percent of ESDIS-related requests were addressed within one day. All high-priority requests from ESDIS were addressed. 

Support for DAACs and NASA HDF user community   

All requests from the HDF and HDF-EOS workshop were addressed. A special HDF5 1.6.7 release was provided to the Aura team to address HDF-EOS5 file corruption bugs. The HDF Group participated in a DAAC user service group teleconference and answered HDF-related questions. To better serve the DAACs and NASA HDF user community, The HDF Group also applied for a partnership with the Federation of Earth Science Information Partners (ESIPFED) and became a partner in February 2007.

EOS support 

The HDF Group applied state-of-art automatic configuration techniques to the HDF-EOS2 and HDF-EOS5 libraries. This feature has been integrated into new HDF-EOS2 and HDF-EOS5 releases. Developers at The HDF Group set up automatic daily tests of HDF-EOS2 and HDF-EOS5 with HDF4 and HDF5 development snapshots.

The highest priority was assigned to the HDF libraries and tools bugs that were reported by the HDF-EOS development team; developers fixed the reported bugs in a timely manner and provided patches if necessary. 
The HDF Group frequently communicated with HDF-EOS developers to diagnose possible bugs in the HDF products and tools used by HDF-EOS and DAACs and to diagnose HDF-EOS bugs discovered during the process of testing HDF-EOS libraries with automatic tools. A special HDF4r2.3 release was provided to the EOS developer to address an HDF/netCDF-3 installation problem.

We also worked very closely with vendors whose support of HDF is important to the EOS community, such as MathWorks and ITTVis. For example, The HDF Group signed a Memorandum of Understanding (MOU) with ITTVis, under which they provided us with IDL software licenses for Windows and Linux. The HDF Group and ITTVis developers will investigate how to migrate IDL products to the latest versions of the HDF5 software. 

We co-hosted HDF and HDF-EOS Workshop XI and XII. We gave 27 tutorials, presentations, posters and demos to help ESDIS users. The HDF Group staff members also gave presentations, tutorials and posters in other EOS-related workshops and conferences. We also maintained the HDF-EOS Web site and used it to announce the HDF and HDF-EOS workshop and the NASA HDF annual briefing. 

(2) To maintain the HDF4 and HDF5 libraries and utilities and provide quality assurance

HDF4 and HDF5 libraries 
The HDF Group conducted five official releases in this period. Two special releases were conducted because of requests related to crucial EOSDIS missions. 

We addressed important backward and forward compatibility issues involving the HDF5 libraries. We maintained HDF4 and HDF5 on, or ported them to, all platforms of importance to ESDIS. 

(3) To evolve the HDF5 library and utilities

HDF5 library

File format changes to support new features in the HDF5 1.8.0 release were finalized and documented in HDF5 File Format Specification Version 2.0.
Tools 
Because of their value to the EOS user community, HDF tools were a major focus for The HDF Group during this period. Significant enhancements and important bug fixes were done to command line utility tools that are widely used by DAACs to serve the EOS user community. New platforms, new features, bug fixes and enhanced documentation are also added to the HDF Java tool HDFView viewer/editor.  

(4) To integrate HDF4 and HDF5 with complementary technologies and application domains

An HDF5-OPeNDAP handler was released by OPeNDAP. We demonstrated that the handler can be used with eight OPeNDAP clients to access HDF-EOS5 Aura data. NASA GES DISC has been using the HDF5-OPeNDAP handler to serve their OMI Level 3 data. An HDF5-friendly OPeNDAP client library prototype has been implemented. 

We also communicated frequently with Unidata netCDF developers to fix HDF5 and netCDF-4 bugs in a timely manner. We also carried out a comprehensive netCDF-4 performance study to help address performance issues that netCDF-3 users who migrate to netCDF-4 might encounter.  

(5) To support the transition to NPOESS

HDF Helpdesk and HDF developers exchanged e-mails and provided support to NOAA CLASS developers. We also submitted two proposals to NOAA to provide support for NPP and NPOESS. 

(6) To Support long-term preservation of HDF-EOS and HDF-NPOESS data

HDF5 and HDF-EOS5 were endorsed as standards by NASA’s Earth Science Data Systems (ESDS) Standards Process Group (SPG) in 2007. 

A team consisting of The HDF Group, Ruth Duerr from the NSIDC and Christopher Lynnes from the GES DISC investigated how a map-based approach can be applied to the large body of EOS data that is archived in the HDF4 format in order to facilitate long-term access independently from using the HDF library and tools. A paper describing this work has been submitted to the IEEE Transactions on Geoscience and Remote Sensing.
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