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Data Sharing Practices circa 2011 

Of 1,329 scientists surveyed… 
“Nearly two thirds … agreed that lack of access to data generated by 
other researchers or institutions is a major impediment to progress in 
science.” [Tenopir et al, 2011] 

 
“Nearly one third of the respondents chose not to answer whether 
they make their data available to others.  Of those who did respond, 
46% reported they do not make their data electronically available to 
others.” [Tenopir et al, 2011] 

 
“…, most of the respondents (85%) are interested in using other 
researchers’ datasets, if those datasets are easily accessible.” 
[Tenopir et al, 2011] 
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[Tenopir et al, 2011]  Carol Tenopir, Suzie Allard, Kimberly L. Douglass, Arsev Umur Aydinoglu, Lei Wu, Eleanor Read, Maribeth Manoff, and Mike 
Frame.  Data shring by scientists: practices and perceptions.  PLoS One, 6(6), 2011. 



Example Metadata Sources 
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Lessons from CS Domains 

Databases. 
Getting data from disk is expensive (or data is “far away”). 
So we want to minimize page fetches from disk. 
Solution is to build indexes in memory so you fetch only relevant pages. 
Analogously, we need to build “indexes” that are “closer” (local) than the 
data, so that we don’t have to wander on the Web. 
But what should we index?  Depends on the queries. 

 
Web search. 

Are PageRank and similar algorithms physically executed on the Web? 
No!  You first crawl whatever (meta)data you need to rank the pages. 
In other words, leave the data where it is. 
Collect the metadata and use it to build indexes. 
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Initial Ontology 
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Today’s Ontology 
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Today’s Ontology 

September 23, 2014 7 

skos:broader 

skos:narrower 

Documents 
People / 

Organizations Instruments 

Places 

Data Resources 

 
 
 

Measured Properties 

Time 



Example Metadata 
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Thanks to Gerald John M. Manipon of NASA for providing access to initial RDF descriptions of GCMD datasets. 



Augmentation with Linked Open Data 
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Analytic Queries (as opposed to lookup) 

Find soil moisture profile information for the Walnut Gulch (aka Walnut 
Creed) watershed that provides daily data for the time period after 1990 
with at least 10 points. 
 
Find locations that have daily soil moisture profile data since 1990 
with at least 10 points. 
 
Find locations that have daily soil moisture profile and surface 
temperatures (at 2 meters) since 1990 with at least 10 points. 
 
Find locations that have hourly weather data with at least 10 locations 
since 1990.  Would then like to be able to quickly access the vegetation 
information around the instruments. 
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Analytic Query on VOS 7 
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Analytic Query with GEMS 
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[Weaver et al, 2014]  Jesse Weaver, Vito Giovanni Castellana, Alessandro Morari, Antonino Tumeo, Sumit Purohit, Alan Chappell, David Haglin, 
Oreste Villa, Sutanay Choudhury, Karen Schuchardt, and John Feo.  Toward a Data Scalable Solution for Facilitating Discovery of Science 
Resources.  Parallel Computing, 2014.  (in press) 

[Weaver et al, 2014] 



UI Demo 
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http://rdesc.org/
http://rdesc.org/


What question does your research 
motivate you to ask now? 

What questions would domain scientists ask? 
 
Certainly questions will differ between domains. 

 
This information will better inform us as to what kind of metadata 
needs to be collected and what ontologies need to be developed to 
support them. 
 
What level of reasoning will be needed to support easy analytical 
queries? if any at all? 
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