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Introduction: For the last several years the text of 

the Research Opportunities in Earth and Space Scienc-
es (ROSES) calls have made it clear that NASA ex-
pects that all of the grants that it funds must archive 
any data products that are generated with the Planetary 
Data System (PDS, https://pds.jpl.nasa.gov) or an 
equivalent archive. Having a well thought out and 
complete data management plan (DMP) is essential to 
being selected. While it is often difficult for reviewers 
to assess the value of Science A versus the value of 
Science B, it is fairly easy to determine whether or not 
both proposals contain good data archiving plans. If the 
choice is close, the better archiving plan may be the 
deciding factor. Here we outline a strategy for generat-
ing a well written DMP.    

Start early: Don’t put off writing the DMP until 
the last few days before the proposal is due.  It may 
take longer than you think to research the archiving 
options, contact the archives, get letters of cooperation, 
etc. Authors frequently find that archiving with a par-
ticular organization requires special data formatting, 
metadata preparation, or specialized documentation 
that may not have been anticipated. Leave time to re-
spond to things that are learned in the process.   

Select the right archive: Proposers may read the 
statement that any data products produced must be 
archived with the (PDS) or an equivalent archive and 
stop reading. If they continue to read they find out that 
if an equivalent archive is proposed, it is the proposer’s 
responsibility to demonstrate that the archive is equiva-
lent. While the PDS is an excellent archive for many 
planetary data sets, it may not be the best place to ar-
chive some laboratory experiment data, theoretical 
models and simulations, software, etc. There are other 
archives (i.e. National Institute for Science and Tech-
nology -  NIST, United States Geological Survey – 
USGS, National Space Science Data Coordinated Ar-
chive – NSSDCA, NASA GitHub) that may be a much 
better archive site for some data sets. Proposers should 
consider where they would look to obtain data similar 
to those they are creating. If the answer isn’t the PDS, 
then maybe an equivalent archive is the right option. If 
you’re not sure, go to the PDS and see if you can find 
any data that are similar to what you anticipate produc-
ing.  If you can’t find any similar data in the PDS, then 
1) users probably won’t look there for your data, and 2) 
the PDS may not have the infrastructure to easily as-
similate your data into their systems.  There are numer-
ous good equivalent archives available, take the time to 

find the right one. Proposal reviewers are likely to 
check the proposed archive for similar products and 
your proposal will fare better if they find some.   

Understand the nomenclature and standard 
practices of the selected archive:  It is important to 
demonstrate knowledge of the archive selected. In gen-
eral, the PDS does not archive software. It may accept 
software as a component of the documentation of a 
calibration/data processing procedure but it is not a 
software archive. If the archive products are software, 
then the author should plan to archive at the NASA 
GitHub, and the proposal should communicate a 
knowledge of open source coding practices and the 
built-in tools associated with Git repositories in gen-
eral. Similarly, many of the spectral or chemical prop-
erties databases require particular data formatting and 
metadata. Make sure that the proposal communicates 
knowledge of these standards. 

Include a realistic work plan and budget: One of 
the common failings of DMPs is that they don’t allow 
enough time/budget for data archiving or they assign 
all of the effort to a student worker.  The DMP should 
make it clear that archiving is a priority. Low skilled 
labor may be used for many of the routine tasks like 
running the data processing pipeline. However, the 
work plan and budget should show some effort from a 
senior level person. Typically this effort involves writ-
ing documentation and verifying that the archive prod-
ucts were generated correctly. In addition, the work 
plan should include a schedule of activities and deliv-
erables. This should be detailed enough to include es-
timates of the number and formats of data files, the 
average size of individual files, and the size of the 
complete archive. Lastly, if the proposal includes mul-
tiple data deliveries, then plan to archive at the time of 
each delivery. Archiving that only occurs at the end of 
the performance period may be considered a risk to 
successful completion. 

Archiving with the PDS: The PDS is organized by 
scientific discipline into nodes that are responsible for 
archiving data for that discipline.  The nodes are: At-
mospheres, Cartography and Imaging, Geosciences, 
NAIF, Plasma Interactions, Ring-Moon Systems, and 
Small Bodies.  The first step in proposing to archive 
with the PDS is to contact the discipline node with 
which you plan to archive your data. You need to de-
scribe the data at a high level to the node manager or 
contact so that they can decide if your data would fit 
well within their discipline or would be better served 
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elsewhere (another PDS node or maybe even another 
archive). If the PDS node agrees that your data should 
be archived with them, they will provide a letter of 
confirmation stating that they will work with you to 
archive your data. The PDS provides some very helpful 
guidelines for individuals proposing to archive data 
(https://pds.jpl.nasa.gov/documents/Individual-
Proposers-Archive-Guide-v11.pdf) with the PDS. 

The PDS defines a set of metadata standards 
(PDS4) that describe how data are physically stored, 
organized, and documented.  Data are usually orga-
nized into collections of uniform data structure and 
content (derived data in ASCII tables, image mosaics 
in FITS format, etc.). It is important that you discuss 
the data formats with the PDS Node. Not all formats 
are acceptable and the PDS data engineers have expe-
rience in designing products that are useful to their 
particular user communities. Once the Node under-
stands what you intend to archive, they can help you to 
define how many data collections may be required and 
this should be discussed in the DMP. 

  Documentation is also organized into collections.  
The PDS nodes can help you to define which types of 
documents you might need to include in your document 
collection. At a minimum, there will need to be a doc-
ument that describes the format and content of the data 
files, and their organization. If the number of files 
(>50) or formats (>2 or 3) is large, then the Node 
might suggest a formal Software Interface Specifica-
tion (SIS) be included with the archive. Less compli-
cated data sets might lend themselves to less formal, 
but no less comprehensive documentation.  Make sure 
that your DMP discusses the contents of all data and 
document collections and that you have PDS concur-
rence with your plan. 

The PDS4 metadata that describe individual files 
(products) can be fairly complex. In addition, while the 
PDS standards may indicate that some parameters are 
optional, the archiving Node may require it for your 
data. For example, there is a collection of parameters 
that are used to describe the image illumination (phase, 
incidence, and emission angles) and geometry (lat, lon, 
altitude) of a given product (image, spectra, etc.). 
These parameters cannot be required for all products 
because they only make sense for products like images. 
They would be meaningless for magnetometer data 
spanning a long time interval. Data providers need to 
work closely with the PDS node to design the appro-
priate metadata for the planned archive. The effort re-
quired to generate the metadata templates for each of 
the file formats is often larger than that required to 
develop tools to populate these templates (i.e. it may 
take longer to generate the metadata for five files with 
different formats than 500 files of the same format). 

The PDS requires external peer review of all data 
archives, not just those from NASA missions or flight 
projects. PDS typically reviews the proposed archive 
internally for a few days before involving external re-
viewers. The data provider may need to update the 
data, documents, or metadata as a result of the internal 
review.  When the archive is ready, PDS will make the 
archive available to an external review panel that usu-
ally requires 3-4 weeks to complete its review. At the 
end of the review, the data provider will be asked to 
address any deficiencies that are identified in the data, 
metadata, or documentation.  Addressing review liens 
can take anywhere from a few days to several weeks 
depending on the scope of the changes requested. 
Make sure that your work plan allocates time for peer 
review and subsequent lien resolution. 

Summary: Regardless of where you eventually ar-
chive your data or software, there are a few basic 
things that you can do to improve your DMP: 

1) Start thinking about the archiving component of 
your proposal early; 

2) Decide where best to archive for your products; 
3) Be able to demonstrate knowledge of the stand-

ards and practices of the selected archive in your DMP; 
4) Include a realistic work plan, schedule, and 

budget for all of your activities including archiving. 
     If you decide that the PDS is the appropriate archive 
then there are a few additional elements that need to 
consider.  

1) Contact your PDS node early and secure a let-
ter of confirmation that the PDS Discipline 
Node is willing to work with you and accept 
your data for archive. 

2) Work with that Node to create a high-level ar-
chive design in order to be able to demon-
strate knowledge of the PDS process and 
standards in your DMP. 

3) Include time in your work plan/schedule well 
upstream of the first archive delivery where 
you work closely with the Node to design 
your metadata and metadata production pipe-
line. 

4) Include time and budget for senior scientists 
to write critical components of documentation 
and verify that archives have been correctly 
generated. 

5) Plan to deliver your archive as soon as possi-
ble. Don’t wait until the end of the perfor-
mance period if products are naturally gener-
ated earlier in the process. 

6) Understand the peer review process and time-
line. Make sure that you include time after the 
review to address any deficiencies identified 
during the review. 
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