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Storing Simulations 

Ã Millennium Run (MPA) 

Ä 10 billion particles, 64 snapshots 

Ä FoF groups and merger trees 

Ã Millennium XXL 
Ä 300 billion particles 

Ã MultiDark ς Bolshoi 

 

Ã Turbulence simulations (JHU) 

Ä 10244 grid, 27TB 
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ISSAC at HiPACC 

Observing Simulations 

ÃComparison to real observations 

Ã Lots of spatial searches 

Ã In the database? 
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Sky Coverage 

Ã For precise window function 

ÄVirtual surveys 
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Outline 

Ã Query shapes in SQL  

Ã Indexing with space-filling curve 

Ã Combine for spatial searches 

ÄPeriodic boxes 

ÄCelestial sphere 
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Databases 

Ã Which one to use depends on the task 

ÄSqlite, MySQL, PostGRES, DB2, Oracle, SQL Server 

ÂCǊŜŜ άŜȄǇǊŜǎǎ ǾŜǊǎƛƻƴǎέ ƻŦ ǘƘŜ ōƛƎ ƻƴŜǎΣ ǘƻƻ 

Ã Customization is a must 

ÄThere is always something missing 

ÂExtend by loading your libraries 
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Query Shapes 

7/16/2012 ISSAC at HiPACC 

Ã IShape  interface 
TopoPoint  Contains( Point  p);  

TopoShape GetTopo( Box b);  

Box GetBoundingBox ();  
 

Ã Geometric primitives 

Ä{ǇƘŜǊŜΣ .ƻȄΣ /ƻƴŜΧ 
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Query Shapes 
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Ã IShape  interface 
TopoPoint  Contains( Point  p);  

TopoShape GetTopo( Box b);  

Box GetBoundingBox ();  
 

Ã Composites 

ÄLƴǘŜǊǎŜŎǘΣ ¦ƴƛƻƴΣ 5ƛŦŦŜǊŜƴŎŜΧ 
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Query Shapes 
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Ã In SQL 

ÄUDT 
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Query Shapes 
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Ã Generic 

ÄUDT 
 

Ã Boolean 

ÄMethods 
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Ã Generic 

ÄUDT 
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Indexing Tables 
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Ã Better performance of queries 

Ä Instantaneous range searches 

ÄFast JOINs 

Ã Syntax 

 
 

CREATE INDEX ix_Name ON Table  
    (X ASCƗ ƛƾ INCUDE ƽ6Ɨ ƛƾ 
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Multi -Dimensional 
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Ã Map the space to a simple index 

Ã Different kinds of Space-Filling Curves 

ÄaƻǊǘƻƴΩǎ ½-curve 

ÄPeano-Hilbert Curve 
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Peano-Hilbert Curve 

Ã Hierarchical space filling 
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