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Team Effort 
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DCA++: Computing  
Material Properties 
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Natural Parallelism 
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DCA++ Requirements 

•  HPC 
– Algorithmic Performance 
– Scalability 
– Efficiency  

•  Functionality 
– State of the art 
– Continual Development 
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DCA++ Version 2:  
Controlling the Cost of 
Increased Functionality 
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DCA++ Timeline 
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 DCA++ V2 
 Complete independent  

rewrite of DCA++ V1 
 Fully generic, object-oriented design 
 Basis for envisioned extensions 

 DCA++ V1 
 Demonstrates  

HPC capabilities 
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DCA ++ V2 
LOC and Dependencies  
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Symmetry 
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BLAS LAPACK MPI 
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DCA++ Category Number Lines of Code 
Functions 23 170 
Operators 29 562 
Generic Classes 171 23,185 
Regular Classes 34 2,005 
Total 25,922 
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97% Object Oriented 
89% Generic 
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LOOKING FOR A FEW 
GOOD CONCEPTS 

   It's not enough to just use  
templated classes. 

•  Cognitive Engineering. 

•  Separation of concerns 
•  David Hilbert: "... it is an error to believe 

that rigor…is the enemy of simplicity.” 

•  Say what you mean,  
mean what you say. 
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SW Development Practice 

 Continually manage  
cognitive workload 

•  Use SWAT teams 
•  Don't repeat yourself (DRY) 
•  More than just modular 
•  Just in time abstraction 
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Double -> Float 

Changing Precision 
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Changing Precision 

•  More than just modular 
• FieldType = double  

FieldType = float 
• MonteCarloIntegration<FieldType> 
• Automatically causes: 

dgemm -> sgemm 
dgemv -> sgemv 
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Changing Parallel Processing 

CUG 2009 Compute the Future 5/1/2009 14 



Using  
Separation of concerns 
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NoBlasOperatons.h     

Template<…> class 
MpiProcessing 

Changing the Algorithms to 
Suite the Architecture 
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Now we are working on a 
long list of enhancements: 

•  Improved Update Algorithms 
•  Multi-dimensional Configurations 

• Symmetry reduced combinatorial 
generation of disorder configuratons 

• Multi-phase processing 
•  Continuous Time Monte Carlo 
•  Multi-band Models 
•  . . . 
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