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Highlights
User support

1015 requests were received in year 2007; 98 percent of requests were addressed within two weeks.
Tools

29 features were added and 35 bugs fixed for HDF4 and HDF5 tools.

DAAC and NASA HDF user community

· All high priority requests from ESDIS were addressed. 

· 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 file corruption bugs discovered in their applications.

· THG participated in a DAAC User service group telecon and answered HDF-related questions.

EOS support

We 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. 

HDF4 and HDF5 libraries
We conducted four official releases in this period.  Two special releases were conducted because of requests of EOSDIS users.

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 EOS.
Applications and vendors
An HDF5-OPeNDAP handler was released. We demonstrated that the handler can be used with seven OPeNDAP clients to access HDF-EOS5 Aura Level 3 Grid data. 
We carried out a comprehensive NetCDF4 performance study to help address performance issues to be faced by netCDF3 users who migrate to netCDF4.
Standardization

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

Others

We co-hosted HDF and HDF-EOS Workshop XI.

We maintained the HDF-EOS website.

1 Introduction

The following report describes the first nine months of work for the 2007-2008 period.  The program plan for this period is essentially the same as that for 2006-2007, as described in to document “The NASA HDF Program Plan for 2006” attached as Appendix A.

2 Project Goals and Activities

The primary goals of this cooperative agreement for the year beginning July 16th, 2007 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.  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.  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.  Foremost is to operate well with HDF-EOS technologies, which means making sure that the two 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 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 stored in HDF4 and HDF5 formats, and future NPOESS data that will come in the HDF5 format.

3 Task-by-Task Description of Work

This section lists the tasks from the Program Plan, and the status and accomplishments related to each task.  

3.1 User Support Activities

Day-to-day user support continued to be a vital activity for the EOSDIS community. Improvements in the quality of the HDF libraries and utilities resulted in more staff time devoted to work on the HDF tutorials, to improving QA procedures, to maintaining the HDF web site and ftp server, and to providing more in-depth support for individual users and vendors. 

	Subtask
	Status

	3.1.1 Provide helpdesk support

The HDF Group's HDF helpdesk provides support to DAAC programmers and analysts and other EOS science software teams by providing users with assistance in using HDF tools, in mapping their data to HDF, and in installing, testing and using the HDF library.  The helpdesk helps users troubleshoot their programs, assists them with performance tuning for HDF4 and HDF5 applications, and assists users in making the transition from HDF4 to HDF5.  The helpdesk gives assistance to vendors interested in adding HDF support for their products.  It also maintains a suite of sample HDF5 files, to help users better understand the format and its capabilities.
	This ongoing task continues at the required level.  Response time continues to be very good. 

In 2007, 42% of messages were resolved within four hours, 17% were resolved in a day, 17% were resolved in a week and 2% were still open after 2 weeks. 

The number of helpdesk requests increased by approximately 10% in 2007 (1015 requests vs. 917 in 2006). 88% of all questions were related to HDF5. 

The HDF helpdesk continues to work very closely with SIPS, DAACS and vendors (especially The MathWorks and ITTVis) whose support of HDF is important to the EOS community.
The HDF helpdesk keeps improving HDF Support Web pages for the HDF5 libraries and tools. New content was added to the Web pages, including program examples for using 1.8.0 features, documents to address backward and forward compatibility in the HDF5 1.8.0 release, and two sets of HDF5 documentation to support the HDF5 1.6.7 and HDF5 1.8.0 releases.

	3.1.2 Support HDF-EOS development efforts

1. The HDF Group will continue to advise and support the ECS on this project.   It is anticipated that in the next three years performance will become increasingly important, and The HDF Group will work closely with the ECS to improve the performance of HDF-EOS, both by helping to analyze and tune the HDF-EOS code and by making necessary modifications to the HDF libraries.  

2. If parallel uses of HDF-EOS emerge, The HDF Group will work closely with the ECS in this area also.


	During this year, THG continued working closely with HDF-EOS developers.

· We released HDF5 1.6.7 and HDF4.2r3 to address critical requests from the Aura team and EOS developers.

· We continued working with the HDF-EOS developers to use GNU autoconf and automake tools with the HDF-EOS5 library to improve portability to new platforms and compilers.  This capability was included in HDF-EOS 5.1.11. 

· We worked with EOS developers to use GNU autoconf and automake tools in HDF-EOS2 library. This capability was included in the HDF-EOS 2.15 release. 

· We set up automatic daily tests of HDF-EOS2 and HDF-EOS5 with HDF4 and HDF5 development snapshots using THG Solaris and Linux machines.

· We continued testing HDF-EOS5 with development snapshots of HDF5 on several platforms crucial for NASA such as SGI and Windows. We expanded the testing to both HDF5 1.6 and HDF5 1.8 with the “enable 1.6 API" configuration option. This will help reduce testing and maintenance costs when in the future HDF-EOS5 is distributed with HDF5 1.8. 

· We also started testing HDF-EOS2 with development snapshots of HDF4 on several platforms crucial for NASA such as SGI and Windows.
· Automatic testing of HDF-EOS libraries with HDF5 development code revealed several bugs in the HDF-EOS testing code. All of these bugs have been reported to HDF-EOS developers and have been fixed in the new HDF-EOS releases.
· The highest priority was assigned to the HDF libraries and tools bugs reported by the HDF-EOS development team; bugs were fixed in a timely manner and patches were provided if necessary. 
· Information exchanges with HDF-EOS developers included discussions and email exchanges 
· 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.


	Subtask
	Status

	3.1.3 Support DAACs and SIPs

The HDF Group will continue to give a very high priority to helping DAACs, SIPs, and other critical users of HDF.  We anticipate that similar support will be needed for NPP as that system is developed.
	During this year we worked very closely with DAACs on improving and fixing bugs in the HDF tools.

HDF4 hrepack and hdiff tools have proved to be especially important tools for EOS data producers and users. Several new features were added. 

hdiff was modified to support partial I/O to improve performance for large datasets (> 0.5GB). Multiple enhancements were done to display objects and their differences based on the input from the DAAC’s maintainers and users.

We provided a special HDF5 1.6.7 release for the Aura team to address file corruption bugs discovered in their applications.

We helped the Aura team to investigate the possibility of changing HDF-EOS5 files so that they can be read by NetCDF4.

We provided statically built HDF tools to address a request from Goddard DAAC.

We maintained frequent communications with the DAAC User Services Group. The HDF Group joined a DAAC User Service Group telecon and answered HDF questions from DAACs. The HDF Group also helped update the HDF contents in the NASA Earth System Science Data Resources blue book.

We became a partner of ESIPFED in February 2007. We attended ESIPFED summer meeting in 2007 and presented a poster on how to access HDF-EOS5 data via OPeNDAP. 

HDF team members used many opportunities during conferences and meetings to talk to DAAC software developers and to learn about their needs.  

	3.1.4 Maintain HDF-EOS website
In a new activity, The HDF Group is taking on the responsibility for maintaining the HDF-EOS website, an extremely important source of information for the entire community of developers and users of EOS data.


	The HDF-EOS website was used to make announcements for the HDF and HDF-EOS workshop and NASA HDF annual briefing. We also maintained the contents of the home page.

	3.1.5 Support tool builders and vendors

The HDF Group will continue to work closely with vendors and other tool builders to make sure their software is as useful as possible.


	We worked primarily with ITTVis and The MathWorks. 

The HDF Group developers visited ITTVis in July 2007, and The MathWorks in September 2007, and discussed coordination of the software releases, file format changes, new features in the HDF5 1.8.0 release, and different backward-forward API compatibility issues in HDF5. 

The HDF Group signed a Memorandum of Understanding (MOU) with ITTVis, under which ITTVis provided THG with IDL software licenses for Windows and Linux. THG and ITTVis developers will investigate how to migrate IDL products to the latest versions of the HDF5 software. 

These collaborations will benefit users who use IDL or MATLAB to access EOS data. 

The HDF Group released an enhanced version of the HDF5 .NET APIs (funded by another project) and made it available to general users.



	3.1.6 Conduct information outreach

The HDF Group will continue to maintain a web site, to publish an email newsletter, to give presentations to interested EOS groups such as DAACs and Working Groups, to participate in EOS-related meetings, and to host visitors from DAACs and other EOS-related projects.  
	The following additional activities were conducted:

· Dr. Yang attended the NASA Science Technology Conference (NSTC) in June 2007.  He briefed NASA ESDIS managers and developers on the HDF5 OPeNDAP project and the HDF4 independent mapping pilot project. 

· Dr. Yang also attended the Federation of Earth Science Information Partners (ESIP Federation) summer meeting in July, 2007. He presented a poster about HDF5-OPeNDAP work and a parallel NetCDF4 study.

· Ms. Pourmal visited ITT Visual Information Solutions (ITTVis) in July, 2007 and discussed the partnership between ITTVis and THG. 

· Ms. Pourmal gave a presentation of “What NetCDF-4 Users Should Know about HDF5” at 2007 NetCDF user workshop.

· Mr. Koziol and Ms. Pourmal visited MathWorks in September 2007 and discussed the partnership between MathWorks and THG. 

· Dr. Yang attended the 6th NASA Earth Science Data Systems Working Group in October, 2007. He briefed NASA managers and developers of HDF Independent mapping project and NetCDF4 support, and presented a poster on HDF5 OPeNDAP work. 
· With NASA and ECS team, THG co-hosted the HDF and HDF-EOS Workshop XI in Landover, MD, Nov. 6-8, 2007.

· Dr. Yang attended the 88th American Meteorological Society (AMS) Annual Meeting in Jan. 2008. He presented a poster on the HDF5 OPeNDAP work and discussed the progress of various HDF projects with NetCDF4 developers and NASA GES DISC developers.


	Subtask
	Status

	3.1.7 Prepare and give tutorials and workshops

A major outreach activity is to prepare and give tutorials and workshops on HDF, and the HDF Group plays a key role in planning and participating in the annual HDF-EOS Workshop.


	We participated actively in the HDF and HDF-EOS Workshop XI in November 2007.  We provided 6 tutorials, 6 presentations, posters and demos.  

A presentation on “Moving applications to HDF5 1.8” illustrated solutions to issues related to backward/forward file format and API compatibility in HDF 1.8.

We also gave a tutorial on NetCDF4 to facilitate the data interoperability of HDF and NetCDF, which may become important for future Earth Science mission.

Tool updates presented the new features of existing command-line tools such as h5dump, h5diff and h5repack. We also gave updates on HDFView, the HDF Java browsing and editing tool.

We gave updates on the HDF5-OPeNDAP project and showed a demo on how one can use OPeNDAP clients to visualize Aura OMI data via HDF5-OPeNDAP handler. This talk was especially well received. 

Other presentations and posters presented included the HDF5 software process, an HDF Explorer Update and demo, HDF5 in Support of Database Applications, and an update on the NOAA Science Data Stewardship project. For more information see http://hdfeos.org/workshops/ws11/agenda.php
THG staff actively discussed HDF product and support with other attendees during the break and poster sessions. For example, following the discussions with Aura team, the Aura team provided more OMI Level 3 data for THG to test the access of EOS data with OPeNDAP clients and HDF5-OPeNDAP handler.


3.2 Software maintenance and quality assurance

Maintenance of both the HDF4 and HDF5 libraries and utilities are at the core of The HDF Group’s mission to support EOS activities.  This includes the following tasks.  
	Subtask
	Status



	3.2.1 Add features and correct errors

Errors and feature requests will be given the highest priority in consultation with ESDIS, ECS, and users, and will always be addressed immediately.  The addition of features requires changes in interfaces, and this means keeping the C, Fortran, Java and C++ APIs up to date.  It requires keeping the documentation, test suites and configurations current.
	During 2007 and the first quarter of 2008 THG worked on adding new features to HDF5 to support NetCDF4. All features requested by the NetCDF developers were included in the HDF5 release 1.8.0 (February 2008).   THG also added support for dimension scales in HDF5, and two new compression filters requested by the ESDIS users - scale+offset and nbit.

THG team worked closely with members of the Aura software development team on a data corruption problem that occurred in some MLS files. The HDF5 1.6.7 and 1.8.0 libraries were modified to allow data to be read in case of inconsistent HDF5 metadata. A special tool was provided to fix HDF5 metadata inconsistency, and the HDF5 library was modified to prevent future errors. 

Many new features were added to the HDF5 tools, including binary output support in h5dump, better support for the object references requested by NPOESS, and support for new compression filters in h5dump, h5diff, and h5repack. THG improved the efficiency of the h5dump, h5diff, and h5repack utilities, and provided new command line utilities h5copy, h5mkgrp and h5stat. 

HDF5 Fortran and C++ APIs were updated to work with the 1.8.0 version of the C APIs.  About 80 new Fortran APIs to support new functionality in the 1.8 release series are currently under development and will be available in the HDF5 1.8.1 release (June 2008).

THG provided a solution for the forward/backward HDF5 API compatibility to support ESDIS applications that were written for the previous versions of the HDF5 library. ESDIS applications can take immediate advantage of the improved HDF5 1.8.0 library without a change. 

HDF5 library configuration is updated regularly to use the latest stable GNU Autotools.

The new tool h5check was released in March 2008. The tool checks whether HDF5 file is compliant with the HDF5 file format specification.

Many important improvements were done to the HDF4 library. The latest HDF4r2.3 (released in February 2008) has an option to disable HDF4 NetCDF APIs so that an application can use both HDF4 and NetCDF-3 libraries at the same time. New public APIs were added to control the number of open HDF4 files, and to mange SDS and dimension scales with non-unique names. SZIP compression support was added to Fortran APIs. 

HDF4 command line utilities were modified to address DAAC’s requests for better output in hdiff and hrepack, and to improve handling of large dataset minimizing memory consumption.  


	Subtask
	Status

	3.2.2 Szip compression  

The Szip compression modules are a special case, as they involve close collaboration with the University of Idaho, as well as special licensing constraints on the Szip encoder.  The HDF Group will make certain that Szip is fully supported for those who cannot use the encoder, as well as for those who can
	THG maintains the SZIP library. HDF software is tested with SZIP daily.

The SZIP configuration was fixed and the software was updated to use the latest GNU Autotools.

	3.2.3 Maintain platform support

Software will be maintained on, or ported to, all systems of importance to EOS.  This also involves upgrading configurations and testing regimes, including daily testing on most major platforms.  It is anticipated that the next three years will see increasing use of high performance systems such as Linux clusters.
	During 2007 and the first quarter of 2008 THG added SZIP, HDF4 and HDF5 support for the following platforms by users requests:

· Windows 64-bit 

· Windows Vista

We are planning to drop support for the following platforms 

· AIX 5.2 and 5.3

The HDF team has been constantly working on improvements of daily regression testing by adding new configuration options, testing with upgraded compilers and OSs. THG also tests the HDFEOS2,  HDF-EOS 5, libraries and NetCDF4 libraries with the HDF software under development.  Special compatibility regression tests were set up to assure backward/forward compatibility of the HDF5 file format and APIs.

	3.2.4 Documentation

The HDF group will prepare documentation in a timely manner, including user’s guides for libraries and utilities, and an up-to-date reference manual at the time of each new release of the HDF library.


	HDF documentation is available with every major release of the HDF software in the HTML and PDF formats. 

During 2007 and the first quarter of 2008 documentation work focused on the HDF5 1.8.0 release. All new APIs for 1.8.0 were added to the Reference Manual. Several documents were created to address forward/backward APIs compatibility issues and to help users to migrate to the HDF5 1.8.0 release. 

Multiple bugs were fixed in the HDF5 Reference manual and User’s Guide for the HDF5 1.6.7 release.

The HDF4 Reference Manual and User’s Guide were updated to include information on new APIs. The HDF4 File Specification has been revised to assure the completeness of the SZIP specification within HDF file format.

	3.2.5 Conduct periodic releases

Past experience indicates that new releases of HDF4 are required at least once per year to keep up with operating system and language upgrades, bug fixes, new features, and new platforms.  HDF5 will likely require about two releases per year for the next three years. In addition, The HDF Group has found that many users benefit from early “snapshots” of library and utility releases that are under development, and will continue to provide these. 
	During 2007 and first quarter of 2008 THG released HDF5 1.6.6 (August 2007), HDF5 1.6.7 (February 2008), HDF5 1.8.0 (February 2008) and HDF4 r2.2 (October 2007) and HDF4r2.3 (February 2008).

The HDF5 1.6.7 and HDF4r2.3 releases were unscheduled releases requested by the Aura team to address an MLS file corruption problem and a corresponding HDF/NetCDF-3 installation problem.

THG continued to provide the HDF user community with the snapshots for software under development.

HDF Java software version 2.4 was released in November 2007.

h5check, a new validation tool, was released in March 2008.  h5check is for verifying that an HDF5 file is encoded according to the HDF5 file format specification. 

	3.2.6 Quality assurance

The HDF Group will continue to make QA an important component of all activities.  Areas that will receive special emphasis are the library testing operations, documentation, the software development process, and software development standards.


	Considerable work continues to go into the HDF regression tests, which are run daily on a critical set of platforms, including platforms running SGI Altix, Solaris, Free BSD and Linux, as well as Linux clusters, Windows and MAC platforms. 

Both the sequential and parallel HDF5 libraries are tested with the latest stable versions of MPICH and vendor-provided MPI-IO libraries. Various C and Fortran compilers (Intel, PGI, Absoft, g95) are tested rigorously along with the multiple versions of the GNU C compiler including the latest available versions of gcc.  Periodically the HDF libraries are tested on the SGI IRIX platform.

HDF-EOS2 and 5 libraries are tested daily on Solaris, and Linux 32 and 64-bit platforms.

New backward/forward compatibility testing was added to assure that new features and bug fixes added to HDF software do not break HDF-EOS applications.

The HDF bugs database is revised weekly and new requests are prioritized and assigned to the developers. We continue to improve our test coverage in the HDF product test suites, including test coverage of different configuration options and compilation flags. 

HDF group members continue to work closely with the users who have reported bugs or requested new features, and they proactively seek the feedback when a bug is fixed or a new feature is added.

For each release HDF library documentation is reviewed by the developers, QA and support groups. 


3.3 Evolve HDF5 library and tools

The importance of maintaining the viability of EOS data in the face of rapid and continual technological change has become quite clear.  The HDF Group can continue to play a unique role in identifying, validating, and transferring technologies that can enable new capabilities, enhance computing performance, and reduce costs.  
	Subtask
	Status

	3.3.1 Format features

With HDF5, we believe we have developed a basic format structure that can stand the test of time, but extensions to the format will almost certainly be needed, and software that will access HDF5 data will also change.  New features that will likely be added to include new forms of storage (e.g. new data compression schemes), and new data models such as indexing schemes to support better search and retrieval.  
	File format changes to support new features in the HDF5 1.8.0 release were finalized and  documented in the HDF5 File Format Specification V 2.0 http://www.hdfgroup.org/HDF5/doc/H5.format.html 

Backward-forward compatibility issues are discussed in the “New Features in HDF5 Release 1.8.0 and Format Compatibility Considerations” http://www.hdfgroup.org/HDF5/doc/ADGuide/CompatFormat180.html 

A new internal data structure was added in HDF4r2.2 to prevent data corruption in HDF4 files when a dimension scale has the same name as an SDS, and was documented in the HDF4 file format specification. This change is backward/forward compatible. The only consequence of this change is that users of the HDF4 library versions 2.2 and later may see slight increases in file sizes.



	3.3.2 High performance computing

New high performance computing architectures and other HPC developments are certain to require changes in the HDF5 library, and perhaps also changes in the format.  The likely transition to Linux cluster computing will place demands on HDF5 that will need to be addressed.  Thread safety has been identified as an important feature of EOS software.  We will need to determine what this means for HDF5 and what can be done with HDF5 to support multithreaded applications.  Also, performance testing is a valuable means of discovering ways to improve the performance of the HDF5 library, and to identify strategies that applications can use to improve their I/O performance.
	THG has invested considerable resources into the achievement of high I/O performance in both serial and parallel computing environments.  Most of this work has been supported by NCSA, NSF, DOE and other sponsorship, but it will be very valuable to the EOS community as it embraces new high performance computing technologies.  This includes the following activities. 

· Very fast I/O.  DOE users needed to be able to write and read HDF5 data at a rate of 300 megabytes per second on a high performing SAN system.  This goal was achieved, and is reported on in the section “Related Activities” below.  
· Support on large systems.  THG continues to support HDF4 and HDF5 on the large systems at the National Center for Supercomputing Applications.  This work requires that HDF4 and HDF5 be maintained on a number of large Linux clusters and SGI Altix, similar to those that are important to EOS and affiliated projects. 

	3.3.3 Tools development

Good tools are the key to making EOS data accessible and usable, and are key to helping ‘market’ HDF as a standard.  The HDFView viewer/editor will continue to be a focus of the HDF tools effort, but experience shows that new and enhanced data management utilities can also be extremely valuable to DAACs, SIPS, and other users.  

An alternate version of the tool h5jam called h5nub has been created by a member of the NPP project.  H5nub makes it possible to add information to an HDF5 file’s user block without having to rewrite the entire file.  In the coming year, h5nub and h5jam will be integrated into a single tool.

In a separate project, a new tool called h5chk is to be implemented, which will determine the validity of an HDF5 file.  This tool is expected to be of value to EOS in determining whether corruption has occurred in HDF-EOS files, and to determine which version of the HDF5 library must be used for access.  A study will be produced examining the usefulness of h5chk for these purposes.


	Because of their value to the EOS user community, HDF tools were a major focus for THG in 2007. THG added 20 enhancements and fixed 12 bugs for the existing HDF4 and HDF5 command-line tools. We also released four new tools with the HDF5 1.8.0 release.

HDF4 tools.  THG continues to add enhancements and fix bugs for HDF4 tools. Two enhancements and three bug fixes were done to hrepack and hdiff command utility tools.

HDF5 tools.  THG continues to fix bugs and implement new features in HDF5 tools. Four new tools were released with the HDF5 1.8.0 release: h5check, h5copy, h5stat, and h5mkgrp. 

Highlights

· 26 bug fixes/enhancements to 7 existing tools 

· All bug fixes/enhancements are applied to both the HDF5 1.6 and 1.8 releases
· 4 new tools released with HDF5 1.8.0

Major improvements

· Improved h5diff, h5repack, hdiff, and hrepack for large datasets by using hyperslab

· Added ability to import strings in h5import

· Added ability to handle NaN values in h5diff

· Changed h5dump to display objects in requested order 

· To h5repack, added ability to apply multiple filters to all objects 

Release of New HDF5 tools

THG officially released the new tools h5check, h5copy, h5stat, and h5mkgrp with the HDF5 1.8.0 release. THG continued to fix bugs and add small enhancements in the new tools.  h5check was implemented and tested for HDF5 1.6 and HDF5 1.8 releases.
Java tools  
HDF-Java Highlights

· V2.4 released in November 2007
· 23 bug fixes and 9 enhancements made
· V2.5 beta01 (source only) was released, including, support for HDF5 1.8.0 with HDF5 1.6 compatibility only.  Tested on Windows, Linux and Solaris

HDFView 2.4 Highlights:  

· Added new platforms: Mac Intel, Linux 64-bit AMD and Solaris 64-bit 

· Added new features and fixed bugs
· Added test suite for HDF-Java objects

· Enhanced documentation



3.4 Integrate with complementary technologies and application domains

Although it is important to be able to react to changing developments and requirements, it is also important to actively investigate new technologies.  The HDF Group has played a valuable role for ESDIS in this regard over the years, and will continue to do so.
	Subtask
	Status

	3.4.1 Investigating new data management technologies including XML and UML

The HDF Group will continue to explore the uses of XML, UML, Web and Grid technologies to improve data accessibility and interoperability, actively collaborating with the EOS community in this work.  
	Two developments from the EOS and elsewhere influenced the direction of this work in the past year.  One was increasing interest in combining HDF5 with traditional databases, and the other was our work with the Earth Science Data Systems Working Group Standards Process Group (SPG).   

The HDF5 standardization effort for SPG is described in section 3.6.

As for relational databases, there is continuing interest from the community in the use of HDF5 with traditional relational database management systems.  The HDF Group gave a poster at the HDF Workshop describing this work.  We also continue to explore this application area with colleagues, including Microsoft Database Research group.  (See “Related Activities” for more details.)  

	3.4.2 Integrate with other earth-science standard technologies applicable to earth science.  

OPeNDAP is widely used to access Earth Science data, and its use is growing rapidly.  A DAP-HDF4 server is installed at most NASA data centers; playing a vital role in Earth Science data access.  A DAP-HDF5 server is still a prototype.  The HDF Group and OPeNDAP may receive funding from a NASA ROSES grant to implement a DAP2-HDF5 server, and in 2007 a DAP4-HDF5 server.  This project will complement and inform our standardization efforts within the ESDIS project, which will include a DAP4-HDF5 mapping, and also will include the DAP2-HDF5 server in the OPeNDAP distribution, making it available throughout the Earth Science community. 

This work will be publicized and promoted in our outreach activities and submitted to the ESDSWG Standards Process.  In 2007, the finished DAP4-HDF5 server will be included in the OPeNDAP distribution, making it also available throughout the Earth Science community.
	OPeNDAP:

We have made significant progress in the HDF5-OPeNDAP project in the past year.

In the DAP-HDF5 server (also called HDF5-OPeNDAP handler), we added support for mapping HDF5 compound datatypes, groups and references to DAP. We also added support for mapping EOS Grid to DAP Grid following CF conventions. 

We can successfully demonstrate the use of seven OPeNDAP clients to have access of Aura OMI Level 3 Grid data via the HDF5-OPeNDAP handler.

One can view a movie showing the ozone layer over the south pole using OMI Level 3 grid data under http://hdfdap.hdfgroup.uiuc.edu/movie.html.  This movie was made using the HDF5-OPeNDAP handler and the IDV OPeNDAP client.

A DAP2-HDF5 server was released in March 2008 by OPeNDAP Inc.  More information can be found at http://opendap.org/download/hdf5_handler.html
We presented the HDF5-OPeNDAP work at various conferences and meetings, including the HDF and HDF-EOS workshop, the HDF NASA annual briefing, the ESIP Federation 2007 summer meeting, the sixth NASA ESDSWG Meeting, and the 88th AMS annual meeting.

NetCDF4:
NetCDF4.0 beta1 was released based on the HDF5 1.8.0 beta1 release. NetCDF4.0, which is based on HDF5 1.8, is expected to be released during the summer of 2008.

During the year 2007-2008, THG developers have had frequent communications with Unidata NetCDF developers. We set up a daily test framework to test NetCDF4 snapshot with HDF5 development code. We fixed in a timely manner HDF5 bugs reported by NetCDF developers. We also reported bugs found in NetCDF4 and provided suggestions to Unidata developers on bug fixes. Two tutorials were given in HDF and NetCDF user workshops.

Furthermore, we did a comprehensive NetCDF4 performance benchmark study to compare performance among NetCDF4, NetCDF3 and HDF5. 

	3.4.3 Improve interoperability with geospatial applications and data.   

The applicability of EOS data to geospatial applications has generated a strong interest in improving the usability of HDF for geospatial applications.  The HDF Group will look for opportunities to make this happen, such as working with the vendors to establish standard ways to store geospatial data in HDF5. 
	No significant effort was expended in this area during the reporting period.  However, we have received recent interest in this area from the U.S. Army Engineering Research and Development Center, and expect to begin a project with them in Summer of 2008.




3.5 Support the transition to the NPOESS era

Task: The HDF Group will continue to work to establish appropriate relationships with the NPP and NPOESS project. This will require active engagement with stakeholders to establish sustainable support for future projects.  Activities include attending NPOESS meetings when requested, advising NPOESS developers and principles on their uses of HDF5, and working with the NPOESS project and user communities to help encourage NPOESS products and applications to use HDF5 in standard ways.

Status

NPOESS developers participated in the HDF and HDF-EOS XI Workshop in November 2007.    The HDF Helpdesk and HDF developers continued to provide support to NPOESS developers.

In November 2007 we visited MITRE to explore ways discuss ways to assist NPOESS with future data management issues.

In December 2007 we submitted a proposal to NOAA to provide support for NPP and NPOESS. 
3.6 Support for long-term preservation of HDF-EOS and HDF-NPOESS data through HDF standardization

Task:  The HDF Group will continue to work with the Earth Science community on the problems of long-term preservation of the HDF-EOS data stored in HDF4 and HDF5 formats, and future NPOESS data that will come in the HDF5 format.  

Status

Emphasis on standardization.  Since 2006, we have worked with ES-DSWG SPG on the HDF5 standardization.  In 2007, the SPG completed its review of the HDF5 RFC and forwarded a recommendation to NASA Headquarters that it be endorsed as a NASA Earth Science standard.  We also reviewed an HDF-EOS5 RFC for SPG. HDF-EOS5 is endorsed as a NASA Earth Science standard.

Promoting standard usage of HDF. The HDF Group continued to work with appropriate communities to develop standard uses of HDF5 for storing and accessing HDF data.    This includes a proposal submitted to the National Institutes of Health to develop standards in bioinformatics based on HDF5, and work with the a European Union committee that recommended standard uses of HDF5 for product model data to the International Standards Organization (ISO).  This work is reported on under “Related Activities” below.
Investigation of long-term archiving models.  Funding was received from NOAA to pursue a project with Ruth Duerr of the National Snow and Ice Data Center (NSIDC) using the OAIS standard for archiving EOS data and metadata.  For details, see “NOAA SDS” in a later section.

Another project involving the long-term preservation of HDF4 EOS data was the “HDF4 mapping project.”  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.  The first phase of the project, which will complete in Summer 2008, consists of (a) a survey of HDF4 holdings, (b) a mapping schema, (c) a prototype tool that creates maps for EOS data stored in HDF4 according to the schema, and (d) a pair of tools demonstrating how data can be retrieved based on the maps.  A paper describing this work has been submitted to the IEEE Transactions on Geoscience and Remote Sensing.
3.7 Related activities supported by other funding sources

Much of the work by THG during the reporting period was supported through other funding sources, including the following:

HDF and OPeNDAP. The NASA ROSES ACCESS program provided partial support to implement HDF5-OPeNDAP handler and a prototyped DAP client library that can have access HDF5 data via DAP.  This is a two year project ending at end of 2008. Because OPeNDAP has potentially very high payoff to the EOS community, we are leveraging this project by doing complementary work under the auspices of the cooperative agreement. We worked closely with OPeNDAP developers to design and implement a fully-supported HDF5-OPeNDAP data handler and a prototyped DAP client library. As described above, the released HDF5-OPeNDAP data handler can help NASA Aura users easily access HDF-EOS5 data through DAP. 

NOAA SDS. This one-year research project is funded by NOAA to investigate on how to store NASA ECS data and metadata into HDF5 Archival Information Packages (AIP). To achieve this, the HDF4 to HDF5 conversion tool has been enhanced so that converted ECS data can be read through the NetCDF4 interface. In addition, metadata tools will be developed that convert ECS collection and granule level metadata to NOAA's collection level and NARA's METS standard. During this project, we have discovered restrictions of the current NetCDF4 beta package to accessing HDF5 files. We have reported these restrictions to Unidata developers.

Performance framework. THG has built a framework to enable daily performance regression testing. This can significantly help in early detection and resolution of performance problems resulting from new code.

HDF5 object access in iRODS.  Another project that has high potential for EOS applications was the integration of HDF5 with the iRODS data management system.  This work, supported by NSF, enables efficient subsetting and other partial access to HDF5 data stored in remote repositories.

HDF5 recovery after a system failure.  With funding from DOE’s Advanced Simulation and Computing Program (ASC), THG studied ways to recover HDF5 files that are being written to when a system failure occurs.  A solution has been proposed that involves keeping a journal of metadata write operations, so that a file corrupted by a system failure may be rebuilt.  THG is implementing this solution.  This solution may also be of value to EOS in reducing the risk of data loss when system failures occur while writing data to HDF5.  

HDF5 support on high end systems.  As resources permit, the HDF Group endeavors to support HDF5 on as many high end systems as possible.  During the past year ASC, NCSA and UCAR resources have been made available to THG to port and/or maintain HDF5 on a number of high performance platforms of varying architectures.  This work is of direct benefit to our EOS users as they migrate their applications to high end systems.
Product model data.  Many organizations have investigated the use of HDF for product model data.  The ISO standard format (STEP) for product model data has certain shortcomings that HDF5 addresses, particularly in handling high volume and heterogeneous collections of data.  With support from the National Archives and Records Administration (NARA) THG has investigated the use of HDF5 for high volume, complex product model data.  Product data ranges over many different types, including CAD/CAM data, images, text, and simulation models.  THG demonstrated the benefits of HDF5 in encapsulating very large heterogeneous data collections, and as a technology efficiently to store and exchange high volume data such as large computational grids.  

This work was done in collaboration with a committee established by European Union to make HDF5 and ISO standard for product model data interchange.  A proposal presented by the EU committee to ISO in August 2007 appears to be nearing acceptance.  This project is described at http://www.exff.org/ under “Projects/EXPRESS-binary”. The lessons learned in this project have proved valuable in our effort to standardize HDF for the EOS community as well.

netCDF 4.  A project to implement the next generation of netCDF on HDF5 is nearing completion.  Based on HDF5 1.8.0 beta1, NetCDF4.0 beta1 was released. HDF5 1.8.0 was released in February, 2008. The official release of NetCDF4, is expected to be during the summer of 2008.
Access and preservation of instrument data.  One of the most challenging uses of HDF5 is to collect test data in real time, retaining structures that facilitate visualization and analysis soon after the data is collected.  Data streams arrive, typically in time-stamped packet, at very high volume and speed.  The HDF team worked with a Boeing on the use of HDF5 for the collecting test data, where tests are expected to generate more than 10 TB of data per day, at a typical rate of 200 megabits per second.  During the past three years, Boeing has developed a standard profile for HDF5 to store flight test data.  This standard, currently called “HDF Time-History” is designed to store streams of test data from large numbers of instruments for efficient retrieval, visualization, and archiving.  Ultimately, both Boeing and THG hope that this can become a widespread standard for test applications. The knowledge and technologies developed as part of this project should have considerable value in dealing with EOS in-situ data.
HDF5 and databases.  Increasing interest has been shown in creative combinations of HDF5 with databases.  The HDF Group has worked with Microsoft to discuss harmonization of HDF5 with SQL Server, and we are developing a proposal to carry this investigation further.  This activity could be valuable to EOS users as more third-party applications work with EOS data.

High speed reading and writing of large image data.  In another DOE-sponsored project, THG has been addressing the challenge of storing and accessing high volume real-time image data.  In this instance, HDF5 must be able to write 33 streams of images ranging in size from 128x128 to 8000x8000 pixels, sustaining an I/O rate of 300 MB/sec.  Two techniques were employed to achieve this goal.  (1) An HDF5 I/O driver was implemented to take advantage of a technique called “direct I/O,” which bypasses certain buffering on some systems.  (2) Because small metadata writes in HDF5 can slow down I/O performance, a new feature was added to HDF5 that allows an application to control when the metadata cache is flushed to a file.  These two improvements have made it possible to achieve the 300 MB/sec goal.  
HDF5 .NET wrapper prototype.  In March 2008 THG released a prototype that provides basic HDF5 functionality, including file, group, dataset and attribute creation, reading and writing.   The project was sponsored by an aerospace company, and has drawn a great deal of interest.   THG is seeking sponsors to complete the HDF5 .NET wrapper work.
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I. Project goals

The goal of this project is to provide long-term support for the Earth Science Data and Information System project (ESDIS) to help ensure that HDF can meet the requirements for a Standard Data Format (SDF) for EOSDIS.  Achieving this goal requires not only that we support and maintain current standards and software, but also that we take steps to maintain the viability of EOS data in the face of a continually changing technological landscape.  It also requires special attention to evolving the project to support the ECS Maintenance and Development phase.  As well, the project must do whatever it can to anticipate and smooth the eventual transition of much of this effort to the NPOESS era.  Finally, as the value of EOS data expands well beyond the core users, the project has an opportunity to serve a very broad community of potential users by helping to improve the general usability and accessibility of EOS data.

To accomplish these goals, we propose to carry out work in the following categories:

(1)
Support activities

(2)
Maintenance of HDF4 and HDF5 libraries and utilities and quality assurance

(3) Evolving the HDF5 library and utilities

(4) Integration with complementary technologies and application domains
(5) Support for the transition to the NPOESS era
(6) Support for long-term preservation of HDF-EOS and HDF-NPOESS data through HDF standardization and other activities
The accomplishment of these objectives will ensure that the HDF project remains responsive to the needs of the EOS community now and into the future.

Because the HDF Group will be leaving the University of Illinois, it is the intention of ESDIS, the University and the NCSA HDF Group to terminate this contract in July 2006, replacing it with a new contract to The HDF Group (THG), a not-for-profit company devoted to sustaining HDF and serving its users.  Since the project plan described here spans all of calendar year 2006, it includes work that will be done on both contracts.  Because both the NCSA HDF Group and THG consist of the same staff, no significant difficulties are anticipated in carrying out the work described in this project plan.  

II. Primary focus areas

Although the role of HDF in the coming years will in many ways to be similar to its role in the past ten years, there are important differences that must be addressed in the new Cooperative Agreement (CA). 

High performance computing (HPC).  With Terra, Aqua and Aura now all operational, we will see increasing emphasis within EOS on computation, particularly on high performance parallel systems.  In this context, parallel file systems, parallel applications that use MPI, parallel programming interfaces such as MPI-IO, and threaded applications will need to be supported at the data access level.  In addition, performance testing, tuning and documentation will be needed.  It will also be important to support HDF-EOS in performance testing and tuning.   We expect to apply resources in the new CA to these needs.

Tools to improve availability and usability of data.  The growing archives of NASA’s Earth Science data, coupled with an increased emphasis on the availability and usability of this data, will result in a need to improve data access on a number of fronts, including technologies that provide easy and efficient remote access to the data, and tools for viewing, editing, and manipulating the data.  It is also important to continue incorporating and investigating the benefits of XML and UML-based technologies for improving access and usability.  The new CA will address these needs.

Stabilizing HDF4 and HDF5.  The HDF4 library and format have shown themselves to be very robust.  Occasional bugs are still encountered, and a few minor features are requested by EOS users, but most of the work involving HDF4 is now in the areas of maintenance, user support, and vendor support.  In addition, there is still some work that can significantly improve the long-term stability and maintainability of HDF4, such as the detection and configuration of the XDR library, and coexistence with the current version of netCDF, automatic type detections to improve library portability to the new operating systems and compilers and support for shared libraries. Similar work is in order for HDF5. Both HDF4 and HDF5 have significant testing suites, but there is clearly a need to expand the testing regimes for both formats especially to provide users with the performance and acceptance tests suites that would come with the HDF binaries and source code distributions.

Transition to NPP and NPOESS.  With the NPOESS project in line to succeed EOS, questions are already being raised about how EOSDIS DAACs, SIPs and others will interoperate with NPOESS systems.  The HDF Group has taken every opportunity to advise and support the NPOESS development team, and expects to continue to do so.

External engagement.  There are three general areas in which the HDF Group can play a central role in helping expand the usefulness and applicability of EOS data beyond the EOS project itself: in working with tool builders and users, in working to make HDF-based technologies interoperate with other technologies, and in the development of standards.  

Tool builders and users. We are seeing a significant growth in applications and tools that make use of EOS data.  Commercial and non-commercial tool builders are finding a growing clientele of HDF and HDF-EOS users, and their products are greatly expanding the usefulness of EOS data.  These companies and developers will rely heavily on HDF Group resources to help them create and deploy their products.  The ESIP Federation has successfully fostered a number of companies that either use the data or develop software to add value and usefulness to the data.

Other technologies.  The more HDF can interoperate or coexist with other technologies, the more usable it becomes.  A number of successful technologies have emerged as compellingly important in this regard.  OPeNDAP, for instance, is a highly successful technology for accessing data across the Internet, and is widely used in the Earth Science community.  By working to harmonize HDF (and HDF-EOS) with OPeNDAP, we will be able to improve data access in powerful ways.  Other technologies that have shown similar value to Earth Science by interoperating with HDF are GIS, the Storage Resource Broker, and Lambda Rail. Similarly, interoperability with other formats such as XML, netCDF and GeoTIFF enhances the value and usability of EOS data.
Standards.  The HDF Group remains committed to the evolution of standards for NASA Earth Science data, and other activities to improve the long-term usability of NASA data.  This involves work in two areas: (1) formal standardization of the HDF4 and HDF5 formats themselves, such as the group’s work with the NASA Earth Science Standards Processing Group, and (2) working with key communities, such as the EOS and NPOESS projects, to encourage standard uses of HDF.   

III. Task-by-Task Description of Work

This section provides a detailed description of the types of tasks covered by the cooperative agreement.  The full list of tasks is more than can be covered by current resources, so the list will need to be prioritized at least once per year as needs and available resources dictate.  The very highest priority tasks are likely always to be those involving user support, QA, and library maintenance.

Project management.  Project management tasks involve the management of the overall project, carried out by a technical program manager; management of each of the subprojects (user support, QA, etc.); liaison with ESDIS, the ECS, science working groups, and others; and computing system support.

a. Support Activities

User support activities consist of the following tasks.

Provide helpdesk support.  The HDF Group's HDF helpdesk provides support to DAAC programmers and analysts and other EOS science software teams by providing users with assistance in using HDF tools, in mapping their data to HDF, and in installing, testing and using the HDF library.  The helpdesk helps users troubleshoot their programs, assists them with performance tuning for HDF4 and HDF5 applications, and assists users in making the transition from HDF4 to HDF5.  The helpdesk gives assistance to vendors interested in adding HDF support for their products.  It also maintains a suite of sample HDF5 files, to help users better understand the format and its capabilities.

Support HDF-EOS development efforts.   The HDF Group will continue to advise and support the ECS on this project.   It is anticipated that in the next three years performance will become increasingly important, and The HDF Group will work closely with the ECS to improve the performance of HDF-EOS, both by helping to analyze and tune the HDF-EOS code and by making necessary modifications to the HDF libraries.  If parallel uses of HDF-EOS emerge, The HDF Group will work closely with the ECS in this area also.

Support DAACs and SIPs.   The HDF Group will continue to give a very high priority to helping DAACs, SIPs, and other critical users of HDF.  We anticipate that similar support will be needed for NPP as that system is developed.

Maintain HDF-EOS website.  In a new activity, The HDF Group is taking on the responsibility for maintaining the HDF-EOS website, an extremely important source of information for the entire community of developers and users of EOS data.

Support tool builders and vendors.  The HDF Group will continue to work closely with vendors and other tool builders to make sure their software is as useful as possible.

Conduct information outreach. The HDF Group will continue to maintain a web site, to publish an email newsletter, to give presentations to interested EOS groups such as DAACs and Working Groups, to participate in EOS-related meetings, and to host visitors from DAACs and other EOS-related projects.  

Prepare and give tutorials and workshops.  A major outreach activity is to prepare and give tutorials and workshops on HDF.  And The HDF Group plays a key role in planning and participating in the annual HDF-EOS Workshop.

b. Maintenance of library and utilities and Quality Assurance

Maintenance of both the HDF4 and HDF5 libraries and utilities are at the core of The HDF Group’s mission to support EOS activities.  It includes the following tasks.  

Add features and correct errors.  Errors and feature requests will be given the highest priority in consultation with ESDIS, ECS, and users, and will always be addressed immediately.  The addition of features requires changes in interfaces, and this means keeping the C, Fortran, Java and C++ APIs up to date.  It requires keeping the documentation, test suites and configurations current.

Szip compression.  The Szip compression modules are a special case, as they involve close collaboration with the University of Idaho, as well as special licensing constraints on the Szip encoder.  The HDF Group will make certain that Szip is fully supported for those who cannot use the encoder, as well as for those who can.

Maintain platform support. Software will be maintained on, or ported to, all systems of importance to EOS.  This also involves upgrading configurations and testing regimes, including daily testing on most major platforms.  It is anticipated that the next three years will see increasing use of high performance systems such as Linux clusters.

HDF-EOS testing.   The HDF-EOS libraries are tested regularly as new versions of the HDF4 and HDF5 library are under development.  The HDF Group works with the ECS team to make sure that any potential problems are addressed quickly and effectively.

Documentation. The HDF group will prepare documentation in a timely manner, including user’s guides for libraries and utilities, and an up-to-date reference manual at the time of each new release of the HDF library.

Conduct periodic releases. Past experience indicates that new releases of HDF4 are required at a minimum of once per year in order to keep up with operating system and language upgrades, bug fixes, new features, and new platforms.  HDF5 will likely require about two releases per year for the next three years. In addition, The HDF Group has found that many users benefit from early “snapshots” of library and utility releases that are under development, and will continue to provide these. 

Quality assurance (QA). The HDF Group will continue to make QA an important component of all activities.  Areas that will receive special emphasis are the library testing operations, documentation, the software development process, and software development standards.

c. Evolve HDF5 library and HDF4 and HDF5 tools

The importance of maintaining the viability of EOS data in the face of rapid and continual technological change has become quite clear.  The HDF Group can continue to play a unique role in identifying, validating, and transferring technologies that can enable new capabilities, enhance computing performance, and reduce costs.  The following are some areas that are likely to be of special value in the next three years.

Format features.  With HDF5, we believe we have developed a basic format structure that can stand the test of time, but extensions to the format will almost certainly be needed, and software that will access HDF5 data will also change.  New features that will likely be added include new forms of storage (e.g. new data compression schemes), and new data models such as indexing schemes to support better search and retrieval.  

High performance computing.  New high performance computing architectures and other HPC developments are certain to require changes in the HDF5 library, and perhaps also changes in the format.  The likely transition to Linux cluster computing will place demands on HDF5 that will need to be addressed.  

Thread safety has been identified as an important feature of EOS software.  We will need to determine what this means for HDF5 and what can be done with HDF5 to support multithreaded applications.  

Also, performance testing is a valuable means of discovering ways to improve the performance of the HDF5 library, and to identify strategies that applications can use to improve their I/O performance.

Tools development.  Good tools are the key to making EOS data accessible and usable, and are key to helping ‘market’ HDF as a standard.  The HDFView viewer/editor will continue to be a focus of the HDF tools effort, but experience shows that new and enhanced data management utilities can also be extremely valuable to DAACs, SIPS, and other users.  

An alternate version of the tool h5jam called h5nub has been created by a member of the NPP project.  H5nub makes it possible to add information to an HDF5 file’s user block without having to rewrite the entire file.  In the coming year, h5nub and h5jam will be integrated into a single tool.

In a separate project, a new tool called h5chk is to be implemented, which will determine the validity of an HDF5 file.  This tool is expected to be of value to EOS in determining whether corruption has occurred in HDF-EOS files, and to determine which version of the HDF5 library must be used for access.  A study will be produced examining the usefulness of h5chk for these purposes.

d. Integrate with complementary technologies and application domains

Although it is important to be able to react to changing developments and requirements, it is also important to actively investigate new technologies.  The HDF Group has played a valuable role for ESDIS in this regard over the years, and will continue to do so.

Investigating new data management technologies including XML and UML. The HDF Group will continue to explore the uses of XML, UML, Web and Grid technologies to improve data accessibility and interoperability, actively collaborating with the EOS community in this work.  

Integrate with other earth-science standard technologies applicable to Earth Science.  OPeNDAP is widely used to access Earth Science data, and its use is growing rapidly.  A DAP-HDF4 server is installed at most NASA data centers; playing a vital role in Earth Science data access.  A DAP-HDF5 server is still a prototype.  The HDF Group and OPeNDAP may receive funding from a NASA ROSES grant to implement a DAP2-HDF5 server, and in 2007 a DAP4-HDF5 server.  This project will complement and inform our standardization efforts within the ESDIS project, which will include a DAP4-HDF5 mapping, and also will include the DAP2-HDF5 server in the OPeNDAP distribution, making it available throughout the Earth Science community. 

This work will be publicized and promoted in our outreach activities and submitted to the ESEDWG Standards Process.  In 2007, the finished DAP4-HDF5 server will be included in the OPeNDAP distribution, making it also available throughout the Earth Science community.
Improve interoperability with geospatial applications and data.  The applicability of EOS data to geospatial applications has generated a strong interest in finding ways to improve the usability of HDF, especially HDF5, for geospatial applications, such as GIS.  The HDF Group will look for opportunities to make this happen, such as working with the vendors to establish standard ways to store geospatial data in HDF5. 

e. Support transition to the NPOESS era

During the period of this CA, The HDF Group will continue to work to establish appropriate relationships with the NPP and NPOESS project. This will require active engagement with stakeholders to establish sustainable support for the future projects.  Activities include attending NPOESS meetings when requested, advising NPOESS developers and principles on their uses of HDF5, and working with the NPOESS project and user communities to help encourage NPOESS products and applications to use HDF5 in standard ways.

f. Support for long-term preservation of HDF-EOS and HDF-NPOESS data through HDF standardization

HDF-EOS and NPOESS data are of fundamental importance to current and future research on global climate change, and scores of other applications of national and international importance.  During the period of this CA, The HDF Group will continue to work with the Earth Science community on the problems of long-term preservation of the HDF-EOS data stored in HDF4 and HDF5 formats, and future NPOESS data that will come in the HDF5 format.  

Emphasis on standardization.  HDF standardization efforts will help accelerate the adoption of HDF technologies among the EOS and NPOESS communities, software vendors, different government agencies and research institutions and will make data stored in HDF more accessible and sustainable in the future.  The HDF Group will continue its standardization efforts, including a current proposal under consideration by the NASA ES-DSWG Standards Process to establish standards for the HDF5 data model, format and/or library.  It will also continue to investigate ways to achieve ANSI and ISO standardization for the HDF5 data model, format and library. 

Promoting standard usage of HDF. The HDF Group will continue to work with appropriate communities to develop standard uses of HDF5 for storing and accessing HDF data.. 

Investigation of long-term archiving models.  The HDF Group will investigate other long-term archiving models for data systems. One such model is One Open Archival Information System(OAIS), a model recommended for space data system standards. The Group has developed valuable relationships with Ruth Duerr of the National Snow and Ice Data Center, and will try to obtain outside funding for a workshop to address the problem of long-term preservation of Earth Science data.  Related collaborations are underway with Don Sawyer (GSFC) and Lou Reich (Computer Science Associates), and with the National Archives and Records Administration.
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