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1. Project Goals and Activities

· The primary goals of this cooperative agreement for the year beginning Aug. 1, 1997 were:

· To provide user support for data producers and users to supplement that support provided by the ECS and others.   Such support includes email and telephone assistance, participation in workshops and maintenance of documentation.

· To extend and adapt the NCSA HDF library to support the data type and data  structure requirements of EOSDIS.  The tasks involved in this activity will evolve as EOSDIS itself evolves.

· To extend and adapt HDF-based workstation tools and utilities to meet the functional and performance requirements demanded by EOSDIS, and to port these tools and utilities to appropriate platforms.

· To maintain and upgrade the HDF library and file structures to meet performance requirements, and to integrate new technologies resulting from HDF-related research and development, including new features, capabilities, efficiency improvements, and standards changes.

2. Task-by-Task Description of Past Year's Work

2.1
User Support Activities

The addition of a QA lead during the past year has paid enormous dividends for the HDF project.  Among other benefits it allowed us to overhaul the HDF documentation, improve the response time for user support, and put additional resources into the HDF web site.

Task
Status

General user support
This ongoing task continues at the required level.  Response time has improved substantially during the past year.

Workshops
We participated in the HDF-EOS workshop in October 1998.  We expect to participate in another workshop at the Goddard Space Flight Center in September 1998. 

Documentation
A major undertaking during the past year has been the complete revision of the HDF 4.1 User’s Guide and the HDF 4.1 Reference Manual. They are scheduled for release in by June 30, 1998 in Framemaker, PDF, and HTML formats.   We have also begun reviewing the HDF specification, which has not been revised for four years.  Our objective is to revise the specification during the first half of the coming year.

Tutorials
The advanced HDF tutorial was completed during the past year and is available on the HDF web site.  

We also collaborated with Simpson Weather Associates on an introductory HDF tutorial, which was completed by Simpson in Fall 1997. 

2.2
Software development involving the HDF library

Task
Status

Tiling for raster images
Substantial progress was made in implementing tiling of raster images.  There has been little feedback from the ECS contractor, suggesting that this is not an important feature for EOS users.  

Tiling with compression for SDS.
We have continued to expand and fine tune this capability based on comments by users.

Fortran 90 API
We conducted a study of Fortran 90 and defined a prototype API for Fortran 90.  We are planning to survey EOSDIS users and other HDF users as to the value of this API for their work.

Implement an array of records structure.
This has been done with HDF5, which is currently available in an alpha release.

2.3
Software development involving HDF-based software tools

Early in the year we were asked to consider expanding the JHV to support HDF-EOS.  Quite a bit of effort went into studying the feasibility of doing this and working with others on some of the fundamental components that would be required.  For instance, a Java API to the HDF-EOS library would need to be written.  Also, tools like Webwinds and VisAD cover much of the functionality that is desired, so we worked with those groups as well.  At this time, no definite decision has been made as to whether JHV should support HDF-EOS, but we continue to investigate the possibility.

The following list of utility and workstation tool development were identified as important in the past year.  These utilities and tools were prioritized and implemented as resources allowed.

Task
Status

Create installation modules that make it easy for non-experts to install and run the software
The installation modules were overhauled, but we are still working to simplify installation.

Create stable versions for all of the major platforms, including the major UNIX platforms, Windows and Macintosh
Versions are now available for Solaris, Solaris X-86, SGI-IRIX 5.3, SGI IRIX 6.2, Linux, Windows 95/NT.  A Macintosh version is expected by the end of June 1998. 

Add features recommended by the EOS user community
A collection of features was requested and prioritized.  We are ahead of schedule in implementing these features.

Modify the architecture of the code to make it possible for users to add their own java components
We have studies this option, and have redesigned the code to help enable this option.  However, we have been unable to receive sufficient guidance from the DAACs on how to proceed with this.

Take steps to increase the exposure of JHV through demonstrations and other outreach activities
We have advertised JHV on our web site, and given a number of demos of the tool at conferences and workshops.

1. Implement a java-based “HDFingest” utility that:

2. Incorporates the features of fp2hdf

3. incorporates the features of HDFreformat, and also reports on formats that it is not able to convert

4. converts ASCII text to attributes


5. The implementation has been completed and will be available in the June 1998 release.

6. A list of formats was generated and prioritized by mutual agreement with ESDIS.  We have implemented conversion for the highest priority formats.

7. Not yet completed because the other items had a higher priority.

Implement a java version of an “HDFcheck” utility
Because we have been unable to determine the exact functionality this utility should have, we have deferred implementing it.




2.4
Software maintenance and technology insertion

NCSA continued to make changes in the library to eliminate bugs and to address efficiency problems. These tasks were revised and prioritized independent from "new" development on a regular basis or as they arose.

Task
Status

Software maintenance
As mentioned earlier, we were able to add a QA staff member to the group during the past year.  Among other benefits, this extra resource made it possible to put in place a very effective system for tracking bugs and feature requests, and to produce the most robust release ever of the HDF library, HDF4.1r2.  

We were also able to establish collaborative agreements with two commercial vendors, Fortner Software and Digital Equipment Corporation, to produce C versions of the HDF API for Windows/NT and the Macintosh, and a Fortran version of the API for Windows/NT. 

Technology insertion
During this year HDF research focused on two areas: remote access to scientific data, Java research, and the implementation of HDF5, a new version of HDF addressing scalability limitations in HDF: HDF5.

The remote access work produced an "HDF scientific data server" that is integral to the Data Access and Information Link (DIAL) supported by Raytheon STX. 

The Java research produced JHV, reported above, and also a Java HDF interface (JHI), which is used by the JEST project in ECS to provide remote searching and browsing of EOS metadata.

The success of HDF5 raised the possibility that a new, better version of HDF could replace the current version in the future.  We are currently examining the costs, benefits, and implications of such a change.



Ongoing review of required operating system and hardware platform support.
This is ongoing work.  Throughout the year we have added support all platforms requested by the ECS. It was determined that the IRIX 5.3 OS can be dropped with the next release of HDF 4.1, which is scheduled for early 1999.

2.5.
Related activities supported by other funding sources

1. Much of the NCSA work during the past year was be supported through other funding sources, including the following:

2. A Code 505-funded joint project with Raytheon STX to the scientific data browser (SDB).  Approximately .5 fte was funded from this source.  This contributed substantially to the work involving HDF-based software tools, described in section 2.3 and 2.4 and the DIAL project.  This funding ends in June 1998.

3. A NASA CAN for development of Digital Library Technologies provided one fte funding to NCSA's Project Horizon, which was used for adding features to the JHV, as reported in section 2.2.  This funding ends June 1998. 

4. Funding from the Raytheon ITS University Outreach budget to support Quality Assurance and documentation for two fte for one year.  This funding contributed substantially to the work involving improvements in the HDF library and documentation described in sections 2.1, 2.2 and 2.4.   This funding ends in June 1998.

5. The Raytheon ITS project also supported work on "HDF Configuration Records" (HCR), a formal description language and set of utilities for simplifying the management of HDF-EOS data.  This work ended in November, 1997, but discussions are underway to revive the project. (See section 4.)

6. Funding for the HDF5 work was taken over by the Department of Energy's Accelerated Strategic Computing Initiative.  Although this work had little impact on the HDF work for EOS during the past year, we anticipate that it will pay large dividends in the future.

We have determined that many of these functions are extremely valuable to EOS users of HDF and are seeking funding to continue them in the coming year.

4. Planning for the coming year

4.1 Changes in scope and funding arrangements.  

· Over the past year a number of developments have led to a need to shift our priorities and also our funding arrangements:

· Substantial progress has been made with the HDF-EOS software library and supporting tools, making HDF-EOS a more viable and compelling approach to storing data than in the past.

· The AM-1 release has been delayed, opening the possibility to make certain software solutions available to data producers and users that could not have been completed under the original schedule.

· The HDF5 implementation has generated promising results, making the transfer of this technology to EOSDIS seem much more plausible than a year ago.

· We have recognized the need to use HDF for data archiving, not just data exchange, raising questions about the need to insure that HDF can be made suitable for such use.

· At the same time, a number of funded R&D projects at NCSA that could have addressed these developments have ended.  These include 

· A Raytheon ITS University Outreach Project that supported development of the HDF Configuration (HCR), HDF QA, and HDF documentation activities

· A Code 505 funded project to work with Raytheon STX on the DIAL scientific data browser

· A NASA Digital Library Technologies project that funded work on the Java HDF viewer, Java HDF server, and Java HDF API

· A NASA AISR project that supported development of the HDF5 prototype.

In anticipation of these changes, we have been working over the past year to redefine our needs and priorities and to look for ways to obtain the resources needed to address them.  In October, 1997, we completed a paper assessing the basic needs of the HDF project over the long term.  In January we completed a paper on the use of HDF as an archiving format, with recommendations.  In February we met with ESDIS to review progress and examine the future direction of our HDF work.  This meeting was followed by a proposal of recommended activities over the next 1-2 years.

4.2
Proposed work for FY 99

Although there is general agreement on the tasks that have been proposed, the prioritization and precise budget for these activities are yet to be determined. These tasks can be divided into two categories: Maintenance/user support and Reasearch/development. 

4.3.1
Maintenance/user support Activities 
1. HDF support, workshops and tutorials, continuing as described in section 2.1.

2. HDF library maintenance and tuning, continuing as described in section 2.2.

· HDF quality assurance, replacing the Raytheon support that is ending.  This will include the tasks:

· Upgrade and extend testing

· Review, critique and upgrade source code and documentation

3. Strengthen software development standards and processes

· Documentation to support archiving:

· Establish standards for file format and source code documentation sufficient to support HDF as an archive format

· Document specification and source code according to standards

1. 4.3.2
R&D Activities
· HDF5 development.  This will supplement the basic development being funded by the DOE ASCI project, and include the following tasks:

· Implement converters to convert between HDF4 and HDF5 

· Implement an HDF4 API for accessing HDF5 files

· Implement the HDF-EOS library using this API, and test on EOS data 

2. Adapt the Java HDF Viewer to work with HDF5

· Java HDF Viewer (JHV):

· Make JHV extensions as requested and as resources allow
· Assist third-party developers in adding features to the JHV

3. Examing the possibility of extending the JHV to support HDF-EOS 

· HDF Configuration Record (HCR) software.  This should be a joint project with the ECS:

· Disseminate and field test current HCR tools, and revise tools based on field testing

· Provide support for tools

4. Integrate these tools with the JHV

5. There has also been discussion of adding support for the HDF-EOS in the JHV.  This task might  be integrated with the HCR work.
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