S3CDCWG

A set of 11 questions were posted by the S3CDCWG to further explore  points about Resident Archives, as outlined in the Oct 2004 White paper by Ed Grayzeck and

Don Sawyer (NSSDC).  After initial discussion with Ray Walker, S3CDCWG chair and various committee members, we anticipate presenting our responses at the July 2005 S3CDCWG meeting.    Here are those responses with the questions coming first.
Final comments to S3CDCWG list of 11 questions (attached with correspondence)

1) RA functions: Our understanding is that one function of an RA would be to make the expertise of the mission team available as a resource to new users of the data set.  We would like to see this function included somewhere in the list of RA functions.

One function of the Resident Archive (RA) is to make the expertise from the mission available as requests are generated to use the data.  We agree this should be stated explicitly in the white paper.
2) RA function #1:  Is an RA required to produce a "new/improved" data set, or is maintaining and supporting an existing data set sufficient?  What is the plan for the (admittedly unlikely) case where the data from a mission are already in good shape?  Would such a mission be slated for permanent archive?  Or just go very quickly to an operational phase RA? 

The RA does normally provide new and improved data.  But one of the other functions is to provide expertise for the data, so even if the data were in good shape, that function could be supplied.  In this case, the RA starts in a low cost maintenance phase.

 3) RA function #1:  What qualifies as "frequently downloaded"?  Some products are very useful, but are only of interest to a limited number of people.  

In the RA white paper, it is stated that one criteria for judging the success of an RA would be to see if the data were “frequently downloaded”.  We took that term to mean there is a consistent pattern of requests for the data, say a few per month. Data can also have value because they are  unique.  So this factor should be weighed as well.
4) RA function #2:  We strongly support the use of community-defined standards for data formats.  However, we note that to keep RA costs to a reasonable level, the format used for the data also needs to be compatible with the format used during the active phase of the mission (defined in the PDMP), even if, for a long mission, that format may not mesh with current community preferences.

 We agree that the costs for an RA should be kept to a minimum.  This could mean an older version of a community standard, e.g., HDF4, is used throughout a mission.  Decisions would be made on a case by case basis

5) RA function #2:  To what extent will the RA be required to keep up with changing preferences in data formats, if an RA continues for many years?  Such changes might require funding beyond the minimal level suggested for an operational phase RA.  Please clarify the requirements on an RA to conform to changing standards.

During the discussions about the RA, a list of current community recognized data formats was assembled.  It includes HDF4, HDF5, CDF, NetCDF, IDFS, ASCII, FITS, PDS.   The RA should make every attempt to conform to one of these standards or provide a conversion but it need not be the most recent 

6) RA function #6:  We would like the issue of long-term archiving to be clarified in this document.  Although the focus of the document is quite correctly on the active RA plan, we want to make sure that the ultimate fate of the data is also part of the plan.  In particular, we would like to see discussion of the concept of “antiquing” data that are no longer actively used, and discussion of how to archive products (such as raw data or processing codes) that may not have been part of an active archive but seem to be appropriate for permanent archive.

The antiquing of data has been discussed by Chuck Holmes in terms of a half life (2004).  The factors going into making data unique and useful can’t always be judged by citations or downloads.  NSSDC is guided by a White Paper composed by Joe King  on data retention (NASA Science Data Retention,  1998).  In that white paper, Joe defines what is a definitive data set (highest level of data not yet irreversibly transformed) that should be preserved continuously.That policy does allow for destruction of non-definitive data once there is community input, NSSDC evaluation, and a decision by headquarters.  In general data is continually preserved once it enters the NSSDC archive.  There are differing levels of service.  Namely, NSSDC can work to simply transfer the bits as a backup, provide a second site functionality, or actively work to make the data independent of media and format so that it can be easily remapped in the future.   There are now a number of cases where mission data is stored in a relational database.    NSSDC is

Studying this situation to determine if there is a feasible was to preserve the data in a native format or some opensource standard (e.g., MySQL). Again this would be a case by case decision  It may be cost effective to preserve the data to a general data base rather than convert it to a more common format if the functionality is lost.
What is certain is that there are risks and costs in preserving the data.  Below are

 some options as assembled to illustrate the risks and cost ranges of data systems.

Risk taxonomy for archived data

	Characteristics                Example Data systems                 preserve bit    bits are readable      packaged        usability 

	

	Full process/review              PDS model                                   low                    low                    low              medium           

	Standard format (FITS)       ADEC consortia                            low                    low                    medium       medium         

	

	Community standards        S3C missions, DACs                      low                     low                   medium       medium   

	SPASE, select formats            RA model                                  low                     low                           ?              ?

	

	


Cost taxonomy for archived data

	Characteristics                                    Examples                    submission                       remapping

	

	Full process/review                  PDS Discipline Nodes               high                                  low 

	Standard format                          ADEC SARCs                       medium                             medium

	Standard format/interoperable    ADEC Intergrat Interop     medium-low                        medium-low

	

	Community stds                                 NSSDC                             low                                        high

	SPASE, select formats                       RA, CRA                         low-medium                         medium

	

	


7) RA function #6:  What does it mean to say “At termination the data generally will continue to be automatically served.”?  We are bothered by the implication that an RA would be expected to continue to serve data after their funding had ended.  Or is assumed that the NSSDC (or another RA) would take over this function?  Please clarify this point.

In the White Paper there is a discussion stating that a prime goal is to continually serve the data.  During the RA discussions, one proposal was for the NSSDC to become a mirror site for a mission or RA nearing termination.  NSSDC has experience hosting other web sites and could perform this task; the downside is that NASA has a number of firewalls and compliance issues that may make this approach costly.

8) Startup mode:  It seems that it would be almost impossible to fulfill the RA functions listed in this document without the cooperation of the instrument teams.  Certainly function #3 (and perhaps #1) can only be done by the people who know the instruments and came up with the data sets in the first place.  If none of the key personnel for a given mission wish to participate, we thus suggest that transfer directly to the NSSDC for permanent archive be an option.  In a case like this, where new data products are unlikely to be generated, we suggest that an option be available to skip the RA phase and send a data set straight to a permanent archive. 

We agree that there could be an option to skip the RA phase and deliver the data directly to the permanent archive.   This could also be accomplished by having the mission team move to a maintenance phase RA so that there expert help was still available.
9) Operational Mode:  How would the limitation of the number of RAs/CRAs be accomplished?  Consolidating RAs doesn't seem to make sense in the startup phase.  And so a situation where a number of missions were shut down simultaneously (as is predicted from the current budget profiles) would seem to require a large number of RAs, at least for some period of time.  Consolidation may be natural in some cases, but in other cases it might make more sense to transfer data to the NSSDC rather than forcing incompatible missions to work together.

This question refers to the current budget situation and the possible need to assemble many RAs.  One possibility we are exploring is to have an “aggregating RA” that prepares the data for permanent archiving.  This could be NSSDC or SPDF or existing RA (SAMPEX SDC) which contracts out to certain groups for expertise.  The consortia of RAs needs more time to build up and is a trade off of cost versus resources.  NSSDC estimates a cost of $30/RA in the operational mode so a few (>3)could not be absorbed under the normal NSSDC operations.    Once outside these bounds, NSSDC would need to seek funding, which could take away from the resources for the RAs themselves.   Each proposal would need to be weighed to determine if there is duplication of effort or whether a “consortium” is feasible.  The first step after the mission review would be to host a workshop on RAs that would consist of NSSDC, SPDF, the missions/instrument teams affected, and the relevant VxOs (VHO, VSO, VSPO, ..)The goal of the workshop is to best determine how the mission data can be continuously served while making the transition to an RA.   Here are possible services that could be provided:
           Web hosting (but this could be done at a university or commercially)

           ftp access (part of the normal NSSDCFTP work already provided

           funnel funds to experts at the various mission/instrument sites

           supply expertise for conversion of formats if needed

           study feasibility of generic database conversion (MySQL opensource)

          NB: A crucial element is timing?  (In the RA White Paper, 3 mos given.)
          Assume there will be a resource cap for $ toward all terminations

10) Role of NSSDC:  We request clarification of the statement: “The NSSDC has been working closely with the Planetary Data System on an efficient electronic method to deliver data and can leverage that experience to make any data transfers a seamless one to the community."  Does this refer to delivery of data to permanent archives, or to active archive data delivery?  Also, since the NSSDC is presumably not actually delivering data during the RA phase of a mission, we are confused as to how the NSSDC experience will be used.  Is this just an offer by the NSSDC to provide expertise if requested, or is suggested that a data transfer standard will be applied to all RAs?   Please provide more detail about the data delivery method
A clarification was requested about the interaction of NSSDC with PDS and how that experience can help to make the delivery of data seamless.  This was meant to refer to delvery to the permanent archive,largely using electronic means but it could also be via data bricks (hard disks, RAID systems, ..).  The NSSDC has developed portable software that can prepare the Achive Information Packets at the client’s site.  This is similar to the approach used for the IMAGE archive, except that for IMAGE the transfer takes place internal to GSFC.  The PDS experiment is between centers and their related firewalls.   NSSDC encourages this type of delivery but it would expect that language calling out this approach would first need to be in the PDMP or RADP for it to become standard.  Old deliveries would be grandfathered in according to their agreements.
11) Summary:  The timing of the RADP is a difficult question.  We agree that beginning planning for an RA early in the mission would be useful.  But any such requirement must recognize that the specific parameters to be archived and the desired data formats may not be known until relatively late in the mission, making it hard to develop a specific plan at an early stage.  It thus seems that a final RADP could not be completed until near the time that the mission is terminated.  We also note that the PDMP already nominally includes information about data archiving plans.  Although we understand that the PDMP and RADP are intended for different management organizations, such duplication of information between documents could be seen as a paperwork burden rather than an inspiration to consider data archiving issues.

We do not expect the RADP to duplicate the PDMP but be complimentary.  The PDMP often devotes a few sentences to the archive plans.  The RADP should lay out the roles and responsibilities at least in a preliminary form if it is drafted in the launch timeframe.
(see figure 4 in the White paper)
Ed Grayzeck

Head, NSSDC

July 2, 2005

