
We are an elected committee of users of the national department of energy neutron source facilities, 
the Spallation Neutron Source and the High Flux Isotope reactor at Oak Ridge National Laboratory, who 
represent over 1200 users spanning domestic and foreign academic institutions, government 
laboratories, and US industry. We are both generators and consumers of Big Data, with individual 
experiments producing datasets too large to analyze on single machines or with existing software tools. 
We seek to extract scientific meaning and research and development value from the data generated by 
our experiments. The vast quantities of data produced by the advances in instrumentation and detector 
technology promise to usher in a new era in our ability to understand and design complex materials 
(which in turn are tied into ongoing initiatives for “Materials by Design” such as the White House Office 
of Science and Technology Policy Materials Genome Initiative). At the same time, we are not software or 
computer aficionados, and do not have the time or resources to devote to dealing with the challenges in 
the storage, transport, analysis and presentation of the large datasets produced in these experiments.  
 
Our needs, as the scientists and researchers tackling problems from sustainable energy and curing 
cancer to fundamental science, would best be met if a national big data framework provided 
appropriate incentives to all parties so that the necessary hardware, software tools, and technical 
expertise are put in place to allow us to focus on the science and engineering of what we do, not on the 
manhandling of the data. This involves addressing many issues, including: 
 

1) Data Analysis Software: The past forty years has seen the development of a wide range of 
bespoke software tools for the workup and analysis of data from national facility 
instrumentations – from codes that simply convert between different possible representations 
of the data to Rietveld codes for structural modeling. With rare exceptions, these codes were 
designed and built on the premise that data analysis would occur on a single computer, with 
manual intervention required to ensure the data input and outputs are in usable formats. While 
highly effective for their time, these tools are unable to cope with the volumes of data now 
available. Versions of these bespoke tools that use a cluster or distributed processing approach, 
with little or no manual intervention, simply do not exist. Yet without them, we as users are 
simply not able to tackle the science and engineering that we are interested in. A national big 
data framework must ensure that functional and usable (by non-computer expert) software 
tools exist. 
 

2) Data Storage and Transfer: Today, even relatively modest datasets – 0.1 to 10 terabytes in size 
– present a significant challenge to move between the national facility and the home institution 
of the researcher, due to the patchwork nature of networking and storage infrastructure. Costly 
upgrades of national, facility, and home institution infrastructure are required to solve this 
issue, but typical federal grants do not provide separate funding resources to accomplish either 
networking upgrades or install and maintain the requisite data storage (especially at the home 
institution). To ensure a healthy data lifecycle, additional funds specifically directed to ensuring 
speedy data transfer and adequate data storage, in addition to those typically allocated for a 
grant, are required. 

 
3) Data Origin, Citation, and Preservation: The data collected only has meaning when there is 

knowledge of the specimens/materials/etc. measured. Thus for data to be usable by those other 
than the researchers who originally carried out the measurement, appropriate annotation of 
measurement conditions (including as much sample information as practical) is critical. Further, 
it is simply no longer possible to include all of the primary data in a research publication or 
internal report, nor are there resources provided to ensure long-term availability of the primary 
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