


 

Microsoft, Google, Yahoo, DOD,…. 



Astronomy has always been data-driven…. 

now becoming more generally accepted 









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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T.Tyson (2010) 





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, S. Chen (Mech. E), G. Eyink (Applied Math), R. Burns (CS) 





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) 











 













Richard Wilton and Tamas Budavari (JHU) 



Acoustic Resonance Frequency of the Universe 



SELECT s.ix, DoubleArray.Avg(s.a) 

INTO ##temptable 

FROM DoubleArray.Split(@a,Int16Array.Vector_3(4,4,4)) s 

SELECT @subsample = DoubleArray.Concat_N('##temptable') 

@a is an array of doubles with 3 indices 

The first command averages the array over 4×4×4 blocks,  

returns indices and the value of the average into a table 

Then we build a new (collapsed) array from its output 







C1 C2 C3 

A 1 -1 

B 2 -2 

C 3 -3 

D 4 -4 

E 5 -5 

F 6 -6 

G 7 -7 

C1 C2 C3 

A 1 -1 

B 2 -2 

C 3 -3 

D 4 -4 

E 5 -5 

F 6 -6 

G 7 -7 

C1 C2 C3 

A 1 -1 

B 2 -2 

C 3 -3 

D 4 -4 

E 5 -5 

F 6 -6 

G 7 -7 

Table Tile Set Tiles 

SELECT *  

FROM TABLE 

SELECT C1, C2  

FROM TABLE 

WHERE C3 <> -7 

SELECT C1, C2  

FROM TABLE 

WHERE C3 <> -7 

   AND C1 >= 1 AND C2 < 3 

 

SELECT C1, C2  

FROM TABLE 

WHERE C3 <> -7 

   AND C1 >= 3 AND C2 < 5 

Table -> Tiles 
• Start with a table 

• A tile set is some high-granularity partition of the table 

• Tiles describe divisions of a tile set 

• Based on a covering partition of a tile set 

• Roughly equivalent in query cost 

• Tile sets and tiles are fully described with SQL 







From backblaze.com 

Aug 2009 



1PB:  1000=210 1TB in 2000 



  1P 1S 90P 12S Full   

servers 1 1 90 12 102   

rack units 4 12 360 144 504   

capacity 24 252 2160 3024 5184 TB 

price 8.5 22.8 766 274 1040 $K 

power 1 1.9 94 23 116 kW 

GPU 3 0 270 0 270 TF 

seq IO 4.6 3.8 414 45 459 GBps 

netwk bw 10 20 900 240 1140 Gbps 



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  





but it is not incremental…. 



Henry Ford 

From a recent book by Eric Haseltine: 

“Long Fuse and  Big Bang” 

 






