






 Photometric survey in 5 bands 

 Spectroscopic redshift survey 

 2.5 Terapixels of images => 5 Tpx 

 10 TB of raw data => 120TB processed 

 0.5 TB catalogs => 35TB in the end 
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Virtual Observatory Web Services 

http://www.usvao.org/index.html


SphericalLib .NET 





 Soil CO2 emission thought to be 
>15 times of anthropogenic 

 Using sensors we can measure it 
directly, in situ, over a large area 

 Use 100+ wireless computers (motes), 
with 10 sensors each, monitoring 

 Long-term continuous data, 180K sensor days, 30M samples 

 Complex database of sensor data, built from the SkyServer 

 End-to-end data system, with inventory and calibration databases
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CO2 Flux tower 







 Consecutive snapshots of a large  
simulation of turbulence: 
now 30 Terabytes 

 Treat it as an experiment, play with 
the database!  

 Shoot test particles (sensors) from  
your laptop into the simulation, 
like in the movie Twister 

 Next: 70TB MHD simulation

with C. Meneveau (Mech. E), G. Eyink (Applied Math), R. Burns (CS) 



2011: exceeded 100B points publicly delivered 





Lagrangian time correlation in turbulence 
Yu & Meneveau, 
Phys. Rev. Lett. 104, 084502 (2010) 

Measuring velocity gradient using a new set  
of 3 invariants,  
Luethi, Holzner & Tsinober,  
J. Fluid Mechanics 641, pp. 497-507 (2010) 

Experimentalists testing PIV-based pressure-gradient measurement 
(X. Liu & Katz, 61 APS-DFD meeting, November 2008) 



• More than 1,000 CASJobs/MyDB users 

Today: simulations with 1012 particles and PB of output are under way  
(MillenniumXXL, Silver River, Exascale Sky) 









Kai Buerger, Technische Universitat Munich, 24 million particles 

Streaming Visualization of Turbulence 



2008: 1PB 2000: 1TB 2012: 8PB 



Discipline data [TB] 

Astrophysics 930 

HEP/Material Sci. 394 

CFD 425 

BioInformatics 414 

Environmental 660 

Total 2823 
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19 projects total proposed for the Data-Scope, more coming,  

data lifetimes between 3 mo and 3 yrs  
















